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Separators; Centrifugal-(P). usi, »2K2 

Separators; Centrifugal- - for llrjulds fP) .luHO 
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ducts (P). b355 
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phldes : Desulphurising-(P) . .. b079 

A.-G. fiir IJronnstoffvergasiing. Ammonia; Production of— from , 

enrbonUod fuels (P). b124' 

Akt.-Gus. der Chem. Prodjtkten-Fabr. Potnmerensdorf, and G. Schiilcr. 

Sodium sulphate ; Mftnufa<'ture of - -- (P).. .. .. b788 

Akt.-Ges. Llgnose. See Thomas, F.pOirt 
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Fscher. 


Aktiyselsknbet Ilydropeal. See Rrilnig, V.nO,'’,* 

A./S. Cellulosejiatcnter. See Mortcrud, E. b213 
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compounds : I'roductlon of organic-(1‘) .. .. n77 
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Albert, Chem. Fabr. K. Resins; Determination of colour and 
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AllniB, W. R. See Whittier, B. O.Br,09 
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•Alcock, H. E., nmPB.'I^iportc. l.td. Phospliorlc acid ; Manufacture 

of-(P) .j,644* 

See Laporte, B., Ltd. . 1)696 

Aloock, H. J. See Friend, .T. W.B53r>, b764 

Aldridge and Rankcri, Jdd. See Ashley, T. .f.Ii704 

Alexander. U. H., and Aintricun Smelting and Rcffnlng Co. Iron- 

tin alloy ; Process of forming- (p). m429 

Tin; Electrolytic rellning of-(P).j)429 

Tin ; Process of recovering-(P). b429 

Tin; Kecovering occluded from slags (P) .. n429 

Tin sljiter and mothod of produ<dng It (P) . b429 
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.SV<! Sauer, J. N. A. .jidtis 
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Allard, IL A. See Garner. W W.jbO? 
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Allen. V,. f,'. If. See Davis. I,. .. .. .. .. 
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mills (P). .. .. 1)1,83 

Ali'-ii, F. AL, anil Gotietal Chcm!ri)J f'o. Fiinince; Oil-flre<l - 

tor eheiiffcal work (P).Ji322 

Allen, If. T., and Electron Chemlcnl Co. Eleetrolyfie cell f«»r pro- 

dnetion of raustic soda (P) .. .. .. ., B4fl7 

Allen, J. H. See ISailey, H.Bi:!9 

Allen, R. S. ,See. Piper, H. A. .. b2:{1 
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I Hyilrocarbons ; Itcrovery of-with low boiling point from 
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Allien, V. S.. and Darco Corp, (ffeaning solvent; Recovering 
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j Allinson, .1. .T., and Doherty Research (b. Oil; Distilling-(P) ))779 
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' Allison, F. E., und others. Foitillucrs; Fielil experiments with 

; atmospheric nitrogen..n646 

.xVe Jacob, K. D. .. .. .. .. .. .. .. n842 

, Allison, R. V, Aeration ; Effo t of — uihui the development of 
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I Allmaud, A. J., and A, N. Campbell. Manganese ; Electrodeixisltion 
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j Allsop, T., and W. W. Slbaon. Drying machines (P) .. ,. i)8&6* 
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See Hi hwarfze, W.lj22, b885 
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iliutlon of water-soluble diiiablo preparations efiiilalnlng 
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Amher Size and Chc'inleal Co., Ltd. Aluminium hvdroxiiie ; '!\ranii- 
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Amlrergcr, and A. Wiesehnhn. bard; Glycerides of- d 229, ii230 

American Abrasive Metals Co. See ifowery. If, W, 

American Celliiloeo and Cheinical Miiimf. Co. See bader, W. .. 13450 * 
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copper from zinc-i'opper alloys (1*) 

Andreau, R. f,.. and I 5 . 1 . dii 1 ‘ont de Nemours and Co. Terpenir. 

alcohols; Process of producing-(P) 

Andrei, A. V. See Danaila, N. 
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ArbuckJe, A. J. SoparstluR the liquid and solid components of mix¬ 
tures of liquids and solids; Means for-(P) .. .. n283* 
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Archibald, E. H., and W. A. Oale. BCagnesinm sulphate-sodium 

sulphate-water; The system-and a method for the 
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able to mixing the <lriod materials wUh tar, bitumen, or 

other binders (P) .Hl.">9 

Arnall, F. Nitration of phenol; Veloolty of..]«201 

Nitration ; Studies In-. Mononitration of phenol .. H402 

Arndt, F. Halogens; Determination of- by conibuHtlon in a 

eurront of o.xygen over platinised asboatew.li 020 

Arnold, E. K., and Nitrogen Corp. Ammonia. cart»nti dioxide ajid 

nitrogen; Process for forming-(P) .H671 

Arnold, M. H., and others. Ammonia ; j^ynthOHiB of —(P) ,. n4l9 

Ammonia synthesis autoclave (P).n33r>* 

See Nitrogen (’orp.iniOO* 

Arnold, H. Low-temporature carbonl,.ation gases from a rolary 

oven at (iltfercnt temperatures ; tXmiposltlon of- n241 

Arnot, R, Dyes and process of making them (P) .. .. u705* 

Arnoue, M. See Di Capua, C. .. .. .. .. n2b0, b560 * 

Arpin, J. B. Centrifugal separator, e.g., for .separating coke from 

ellnker (P).Bl.'SS 

(/las.sll'ylng materials (P) .. .. .. Br»44* 

Separating mixed materials(e.?., «;okefroni a.shop); Pneumatic 

process of and apparatus for -(P) .. .. .. tfSdl,* 

Arpin and M. T. Pficaud. Flours; Vnrlallons in weight of-- 

In storage .. .. .. .. .. .. .. B193 

Arrhenius, 8. Cellulose; Kinetics of - .. .. .. b9(»3 

Arth, G. Tanning of hides and skins previously treated with a 

salt solution (P) .. .. .. .. .. .. B4H2 

Asahara, G. Austenite ; Solidus ci#vo of ..B210 

Asahl Ganisii Kabushikl Kalsha. Scelgawa, M. .. .. n760, B842 

See Ishltanl, T. B091 

Asahinn, Y., and G. Hongo. Kessyl alcohol .. .. n72t> 

Asoinl, K. See KIta, 0. .. .. .. .. .. b668 

Asbest- und Gummlwerko A. Calmou A.-G. Sec umhr Calmon. 

Aschan, 0. Dlprene, a new terpeno .. .. .. .. .. B925 

Naphthenic adds ; Clieinhiai nature of-.. .. .. B4f)8 

Eesin acids from conifers ; Ctassiflcaiion of- .. B391 

Aschken&sl. Disinfectant containing furfural; Piodix'tlon of 

a-(P).B491 

Ashcroft, E. A. Electrolysing fused salts of metals (magnc.sium 
chloride) and recovering the metals and acid radicals : 

Apparatus for-(P) .Hl80, B602 

Zluc-lcud sulphide ores, mattes and the like; Treatment of 

-(P) .h262, b(137 

Sulphide ores and equivalent mctal-bcarlng materials ; Treat¬ 
ment of - (P).B476* 

Ashdown, A. A. See Davis, T. L.B589 

Aehida, T. Sulphur in Iron and steel; Use of amalgamated zliiu 

la evolution method for determination of- .. .. BSSf) 

Ashley, T. J., and Aldridge and Rankcn, Ltd. Coal gas ; Appar¬ 
atus for the manufacture of-(P) .. .. B704 

Askenasy, P. Nitrogen; Fixation of-by means of barium 

oxide and carbon (P) .Ji9& 

and M. Dreifuss. Alumina ; Production of-by the reduc¬ 
tion of aluminium sulphate (P) .. .. .. .. H294 

Aston, J., and A. M. Byors Co. Alloy wrought iron and method 

of making it (P).B60(l 

Atack, F. W. Carbaxolc derivatives ; Manufacture of-from 

potassium oarbazole (P). .. B607 

Ateliers H. Oudnod Soc. Anon. See under Cu^nod. 

Atherton, F. E. Bituminous compositions (P) .. .. .. b900 


, Atkin, W. R., and J. M. Cainpns. Hldo powder; Titration curve 

of. .1,841 

; and G. W. Douglas. Gelatin; Titration curve of- H681 

, and others. Jdmeyard control. Reaction between lime and 
! rwt arsenic .. .. .. .. ,, .. uggo 

; Atkina, R. P., and others. Gas and liquid contnet device (P) ., li774 

Atkins, W. R. G. Phosphate In soli; Rapid determination of 

available --- by c iTulco-molybdute reaction of 

I>cnlg6s .1,483 

Soils of various types ; Electrical oonducth itv of extracts 

from - and Its use in detecting Infertility .. .. b483 

i Atkinson, 10. See Atkinson, J. S. .. .. .. poao 

' Atkinson, If. S. See Senior, .1. W. .. .. .. .. .. uso?* 

Atkinson, J. H., and otlicrs. Coal; Drying and pulvci Ulug 

; material such as(P) .. .. .. p930 

, Atlantic Hoflnitig Co. See Johansen, E. M.nl24 

Atlas Portland Cement Co. See Croll, A. G.it«3l 

Atlas Powder Co, .SVc Carey, C. H. .. .. .. nl33 

‘ See (-’onverso, L. S. ’ .. .. ,. .. laifv 

See Hill, R. I.. 

See Mltschcrllng, W. 0. ., .. .. .. .. ii-.:s2 

, See Robinson, G. C. ., ., .. .. .. |{1u2'> 

i Atsukl, K. Celluloid; Thermal tlocomposition of.. pludH 

Nitrocellulose for cciluloiil; Stability and Htabillsatlon of - •— ul27 
Atsuml, K. See Karlyoiic, T. .. .. .. ,. UUl 

Audlbcrt, W. A., and others. Wood ; Prc.scrvation of-for 

use in the manufacture? of paper pulp f P) .. .. .. iiluiii) 

Audlbcrt. Ex])loslvc reaction ; Mcciiaiiisin of the-- .. .. iilllt 

Nitroglycerin; Explo.s|ve decomposition of - .. .. iilut 

Audubert. It. Kiectrochomlcai dcpo.slts; Si-nirturc of- .. nn84 

See Helm, F. .. .. .. .. .. .. .. ig)17 

Aucri)acli, F., an<i E. liodliinilcr. Dextrose DetenninaHon of 

by oxidation witli lodino .. ,. .. nli)7 

Iloney : Diifcrcntiatlon of natural and artificial-- p.■>d7 

and (1. iiorrlcH. Arliflclal lionoy ; Determination of dry sub¬ 
stance of- .. .. .. .. .. 

and D. Kriigcr. Malle a< id in fruit Jiiieea and otiior fruit pro¬ 
ducts ; Determination of- .. .. .. .. nil I 

Malic acid; Pularimetrlc iletcrmlnation of -. .. .. n32 

Aucrlinel), II. Formates; Production of -(P) .. .. ii98fi 

Aueibiicb, M. Suinucli; Analy.sls of-.. .. .. .. n2r) 

Auerbach, R. Cotton dyeing willi substuntivo dyestutfs; Tern- 

pifature coctllclent of — .. .. .. .. jiior. 

Dyeing; Coilobl cheinistry of - — .. .. .. .. B52 

Aiifsoliliiger, R. Aniiijonlum nitrate and iiuxturos cimtainlng 

it; Exulosibility and conditions of explosion of --.. n279 

I .SccNaoinn.P. .. .. ,. .. .. .. HfcGS, 

; Auger, V. Ammonium salts ; Volumcdrlc determination of - — nil? 

Tltutdc? acid; .Solul*lllly of-in alkalis and alkali car- 

l)onatcs. CryatallitK' titanium oxychloride* .. .. n93 

and L. Odlnot. Arsenic acl<l ; Rcduidlou of — - by sulphurous 

acid in pre.senco of vanadlc achl .. .. ,. .. nI72 

Stannic sulphide; Entrainment of robalt and nicktd by 

. . Colorimetric determination of cobalt .. .. P318 

AugiisfIno.C. E. .SVc Krelslngor, If.. b2U(J, b586 

Auld, 3. J. M. Hydrocarbon liquids ; Transforming-Into 

I liquids of lower boiling point (P) .. .. ,, .. Bl«r» 

Smell; Psyelio-gulvanic moasurement of-.. .. n38 

ami others. Ifydruearhons; Treatment of liquid-(P) .. pHyi) 

! Aurell, F. See Pcrottl, H.nsoo 

1 Aurig, M., and G. BrUcklmeycr. ttases ; Apparatus for cleaning 

or cooling-or otherwUo treating them witli liquids 

(P).ijU7 

Auryngcr, J. J. Celluloid ; Non-Inflammable-for photographie 

films (P) .iiO.>r> 

Aus dcr Mark, F. See, Moller, Gcs., K. und Th. .. .. H323* 

Austen, W. Goat's milk; Detection of-after lieating and 

boiling . ]j60O 

Austerwell, G., and L. Peufaillit. p-Cymeno; Production of 

- from monocyclic terpenes (P) .. .. H768 

Austin, J. B. Metals; Uniting -. e.g., uniting copper to steel 

(P) .H1018 

Austin, M, M. Resistor furnaces; Granular carbou - .. n263 

Aut^, J. T. Soils; Organic idiospborus in-■.. .. .. n26 

Automatic Refrigerating Co., and J, Lundgaard, Refrigerating 

maeJilucs (V) .. .. .. .. .. n93l 

Averscuq and others. Thorium X; Action of-on maturation 

of eggs, geruifnatlou of aecds. and growtli of plants .. B530 

Avery, C. W., and others. Glass ; Produidng a continuous strip 

of-(P).H134* 

Avrutlk, J. Separating II(julds from solids ; Apparatus for- 

(P) u4mj 

Ayers, K, B. .SVc Kelly, W. .f.u20tJ 

Ayres, E. E., jun, Petrolcura-rcfluery emulsions; Cootrlfiiging 

- ,. b7 


B 


Baader, 0. Badlsche Anilln und Soda Fnbr. .. .. h4.'>0 

Babcock and Wilcox Co. Cement kiln system (P) .. .. .. Hri}7* 

Bablik, H. Galvanising ; New method of-.. .. n209 

Zino coating oTi galvanised iron ; Thickness of the—— .. iilOld 

Babor, J A. See Carpenter, C. D. B827 
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llabaoii, n.^ 1)., anil Ilausch Jfaclilnc Tool Co. Alloy lor iicars 

llai h, A., anil M. Mmiiiaaon. Caiboiili; add ; AIIpbi'iI reilin llon of 
■Sir I'yiroyo;. ^.Zil"".'" 

;.. ^r,,^;z:,;i, i-'vid 

IfJU'li, s, -‘'VC (i(‘in^riiss, 0 " ■' 

' minallon ol"- ™" ' and craviniHrIc ddor- 

l::"linnin K. K Pai,it (,,) 

lanlliln plKlin-lit and It.a ninnnfaclilri' {!*) 

‘ '.o’lld- '■.'■"'/‘'"W'l -"-'"n ; RotalInK -. lor .sonaralinB 

"d'W inati-rlal anspondcd In llq,ild.s (P) <l•lralmg 
llalhtan, K ,vr,. 

Biicllatoz, M. .SVr A.-II. hir AnlUn.Falir 
llackid.i.rg, O. ( 1 , .sv, clialCnva.v. F. 1 ). 
llackliuns A. A and F s. Induslrial'Aliuhol' l 
J{« < ovcriiiK ahsoliifc . (P) 

" pni'Z^g"' ' n’r ; liroirsH 7 

^ ' ' . liGHM, i{04:t 


Alcohol; 


K491 

U92(J 


JJ27 

lta«« 

}i5UU 

H2f<2 

U4 

JlKlO 

JiGJo 

HK84* 


-a*) 


(I*) 


«47 

»42A 

hri42 

JJ&42 

HG07 

h977 

HG29* 


' of jiiuducls i(^r -- - - (I*) 


Armiufii 

' (V.) 


arhoii-iiyili 

«'nci>;y of 


J’rothut (on 


J>c(-oh.i).«ln« carhous: procisH oi inakinj: 

J «KJ for iiHifors : __(p) 

Hai-Iiliom-r, M. .s,-,- Flsi ii. nnd Slalilwi-rk Hi.o.«,li' \ -i; " 
ihickhnrMl. I , nnd <; \v f lu.rt . 

All-rnclnl pump sysft-in ; 

Viicniim jMinip; ^fctnl .* 

Hacon, \v. ,svc (Jniiur. \v. W. .. . 

<■' ninklng'nionld- 

.SfC iMnand iin<l Jluguciiln A.-(l 
.See vnmlnr, .. 

lladiT. W.. and II. llriyt,,.,. Dlalkyl Hlilphal 

and Olhora. Alkylandn.'s ;''Mannfai liir.'of - 
JladgiT, A. f;. a',... .Spell..,(’ II 

liadirer, C. ir. .V,.,. .Sale, .f. \v.. 

lladu’er, F. 11., imd Sons Co, .sVe Jri rrlani. H c 

‘ e,:,.i*r, "y'lrogi-n e.vani.le; Aiiinioala. 

i j aiil.lediydroKen e,|nllll„ oiiii, m,,! f|e, 

JladBer, W. L. .Sr,- Prl.lBeiii,, J, a 
J ladl.Hel,o Anilin. nnd .So.la-Falir. Aleoiiola ■ 

... 7“",: (p) .. ’ 

Ajkiiliiiltnitcs ; 1‘rodmd.loiiof-(P) ’ . i',', 

Alkali niUalrs ; PrudncUon ol --Iroin alkail eldoVides (P, 

•Mkaliiie lliinora and mollen alkali,; lileoKiJa^JJ’.Z’’''''' 
Alkallnc-eailli f.iriiini,.,;.j j ■ nF47 

Ammonia ; Means I'oreleetrleally lu' itlni.i/nB..« f.1.1 " 

for use in eatalyt.ie prodnelVn of Pri-'.«.sni c 

Amnioniuin elilorlde; Preparation of pure '1 In tf 
uimnoma-soda j)roccHx(p) 

AtnmonJuin Hulphutn from cftloimn wn'i;.!...*‘ 
earhon dio.x'idc ; Prollmtioil'l!;’ 

Olka for electrolysis of alkaliiie ll,|nors anil alkail mi iti 

Anthmi,,i^ii,i. deidv,I,Ive^eontiiniing nitrogen'; Pniparallon 
Carbon; Mannfaetnre of aelive./p) 

(arbo„_^y,.,,,d.ide and carbon bJ,l/,bldcProdncli,'.,', 
Cellulose esters ; Trealnient of for dveina fM '' 
cbar^al containing sniplinr; Kev\vifyi„g aisorh.nit 

‘;‘"'’;d‘«.iutZ'':;i'™l:!'ri;f ir,no Hie action 

(olloidal copper .‘lohiflons ; Prcnfiralloii of_1’ /in" " 

IlH^nllnone ; Munmaclure'of green vat dycsiniis from 

Dibenzanlbrono; M.inufai'tnre of vat dyestn/fs from-- (P, 

Itlbydr^ntbraeenedlp, i idii,„i,„ . iZ„"raUj„'‘“of"' 

VcHlIi.-or (p) ■■ •• . 

I'Vrtlllser; Jlannfaeli.re',d a non-byg^scopie ---- (P) " 

1; iSuP elioZ""'- — (V) 


i{2r.2* 
li3 1 3 
JJH04 

ItflU* 

u4:.o* 

J»174 

icJ73 

H820 

1«{)4G 
15 .'.41 

j5r);j7 

HG09 


J596 

H430 


HSG.'J 

|{ti04 


J1S70 
51 


Badlscho Anliln- nnd Uoiia-Fabr.-avwfmiia/. 

I rroduotlon Of-(p) 

I mZIiU In nrf“ ’ of yellow -i-i— (P) 

• Kiaii^ nf colloidal, yellow- 

' St 211,!: production of-(p) 

^^rbiction of-from water-gaa (p)' 

I flSil “.”."‘1’?""'*'': Oaidatloilof--IP) ' ' 

I Ph2, IBreparationaof — . (P) ; . 

euola , Preparation of-which do not rlarko'n on standing 

i ar'™ 

i ; ’lo'lnlUmlo.^'""’'"'" Rrrovcry nf -l:. 

' THmd!“ '‘““''rmls ; Mannla'ctnre of'— . (i.) 

Tl k ! I’reparallon easily soinble In col,I water' (P) 

T I, • t’lrparatlon of dry.- (p ' 

; lliymol; I'rcpnrntioti of •— (p) ' 

i Urea; PrciKiratJon (»f.(P) . 

I ta colonring matters ; Manniaeln'r;. of '-I- (p). 

; -I'rkanlnone s,.ri,.s ■! Mannfaiinre of 

I vwkukl'ti™':: :: 

! Ilailneh,., M. ,s>c Monrni C . 

■ "■ mat.ai'ds (P)’ <" - ' from straw and similar 

nuikHtrom, ll. M. .Ve Cnlcrhcrg I w 
i niU.r. H. Coke; Head ivlty of . 

' I'wumell’p 'I'"C.ll'.,’Che,n.Fahr. " 

, , ’ ■ f'‘'r'>“res; tins-or oil-heated smelling — (P) 

agdassarjanr, O. s. .sv,. T.s, l,ll,ehihahi„, A F, . " 

Pftgliti, (.. A. Cokr-ovenrt; Regenerative_(P) 

J.»ryera ; Pontlniioua eeiitrifngal_(P) 

ifagnull, H. U. sSec laiver.‘«eegp ,1 K 

ItagmdMn,,,. F. lnse,.,i,d,les; vermllnges. sheep dips, and Ihe 

Bagstcr, h. H. ICvaporatlon rate of son,,, solnllons 
liahlke. W. It. ,sve Wila,,,,, p p 
llahiman, E. F. .SVe ll,.„kelae'r, F L . 

:;:7p“£S3ssr—s 

Dailey, F; Jt. Oil-shale ; Penning of_ ” ■■ 

Dailey ti. It. iV,'Halliilay, E, p. '' . 

*sM,m,Uon “inllof".'—™rDon.s ; HU 

d:!!:?: r. k. wHirpT:':"-"*■ ■ ■ 

Itfllly, T. P. Plectrir furnace (1>) .. . 

Hjiin, K. O, IHartfiisito; Xatureof_. 

»■>/’/; GroH-sjuiuin, M. A. 

Dakelite m.h.ll., „n,l R,'ll,.,,sen.' Relins ; ifannfaetnrc of 

-from phenols and foruMlIdehydetP) '"n.rnn, ol 

Raker, C. »'l .f^ Jenniso.., Woixl pnip, ; Testing ; hemh;.l 

^““2 "itlii^U, -"Hf'ng 

MekeJ plating (p) ' ' 


PAQJ 

B49 
.. R379 
1)05, R633 
.. B.502 
.. B859 
J)403* 
ltH48 

1)367 

U70(> 
W891 
1)392 


1)682 


.. B294 
1)303. 1)644* 
.. 11919 

.. 1)402 

- - J)402 

.. 1)130 

.. J)824 
• of 

.. 1)862 
.. 1)906 
.. 1)437 

.. ul02d 


n008 

1)826 

1)202 

J)2.37* 

1)160 

R810 

1)793 

I)H88 

1)6(52 

1)072 

11340 


1)373 
OlT, u:)39 
. . 1)243 
1)393 


1X530 

1)139 

1)221 

I) 893 

J) S76 
1)384 
1)833 

1)366 

1)463 


li^ solnllons nJ?! 


1)837 

1)837 


J' rrtlllHcrs : 

Formic achl ; .tfamifnein'r'e ',',r7-. .'(p,- 


ICIKD? of- 




1)414 

1)437 

1)306* 

1)485 

1)731 

H549 

1)780* 


Purl gas ; uruiinfi 

(•a»i'8; l-ieMilplinrlsulioji of - _/pi '■ 1)778 

U’ZpI'™ - ■ -Dy rlei-irolysi, SS' 

)!,7T'*’7'"snlphu!k™^^^ ''<l''’ri'tion fro'm 

Indanthrenc ; Manufacture of halogenaled_ (P) '' " 


1 Dakcr, 0. (;, Water softening by hns,. ex,dinn|te 

' ■''"'‘“'c'r.J.. Hons nnd Perkins, Ltd.. 

Baker, H. B, Htc Woraley, R. r. )« g. 

: Baker, J. C., and Wullueo and 'J'ieriuin fo„ Ine ' ’ Kitrogen trV 
' link n i. ■■ * "* prodneing f,,,- bl,.aehlng°kmr (P) 

i “"•'‘ih^;';.S„Il„,';il^"‘“"' ... Australia/—iid 

: “™gal‘!il‘'f{r- “‘"'■f* '' »-l«ator» 'centH'- 

Dakcwcll, R. Magnesite cement; MannfaetniV of (Pi " 

Bakkc, ( 1 . Collcnherg, O. .. 

Dalarew,^ PhoM,ates and oxides ; Decomposition of some acid 
RcactlMs between solid 'suhsta'ilees; "poic "of ».,;t,.r m 

"•“s:s.!is-s iTSis-iSff!-= 

Bnlitwln. I. I,, nee Urowii, 11. ]>. .. . 

Balfour. Qiithrlo, nnd f^O. .SV« .Tones PR.. 

DAIInt, II, and U. Petow. .siodhim'; lodorai.t'rle determination 'of 
Ballard, W. ,SVe a-urner. T. H. . 


1)274 

1)89.3 

1)93 

I!‘)62 

l).376 

1)895 

8517 

8202 

U.395 
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rA«E 

Hallo, G. Sef MolHtor, L\irl«s, uu<i Briinins .. .. H707, n797, ii707 

Baliy, 0., amt llaco'Gos. A.>G. BUmtitli compounds; Orgunlc 

-for use 88 UycB ond antiseptics (P).n667 

Balz, 0. Badlschc AiilHn-und Sorta*Knbr. .. .. »40a*. u848 

Bambftcli, A. Alkali sulphutos and ainmojiium sulphate; Pro 

ductlon of pure, anhydrous-(P).IKVSS 

Bomhor, H. W. Producer-gas aonerotm-s for automobiles 

(P) . • U778 

Pro<liiccr-Ka8 Binthbers for automobiles (P) b8l9 

Ban borger, M., and K. 'I’miitzl. Ozone ; Peterminittoii of — ^ in 

presence of hydrogen peroxide .n032 

Baniford, I’’. Butyric acid; Pculgcs'test for..n.)3r> 

Ban, l‘\, and K. l.lcbhardt. Bordeaux mixture; increasing the 

oHlcicncy of-(P).n8(»4 

Milk; Analysis of curdled. i! 7 (i 

Bancel, P. A., and fugersoll-Jiand (!o. Vaeuuin-pan unit (I*) nfl2:l 

Bancroft, W. D. Contact catnlysis; Second rcj>ort of tlic com¬ 
mittee on..n 30 

('i)iTOHion; Klcctrolytlc thmy of..nsOd 

Fcatticr nlgtncnts.nlfM>7 

Nitric, acid ; Action of mebilK on..n827 

Nitrous acid; Catalytic action of..nlH)(i 

BanerJI, N. h. Waters; Tiininncc of liydrogen-ion cimccntnitlon 
on dose r)f alum and mochaiilsni of acdluii of aimii in 

cliirlfleatlon of naturui..ii:{.'»0 

Bangham, D. IT., and V. P. Burt. Glas-n siirfarc.s; Bcliaviour of 

gasp.'* in contact wit h • — .. .. .. .. n4<i8 

Banigan, T. l'\ Ba.sa*‘tt, H. P.n7(«i 

Bankston, If.Jiin., and P. C. Vilbraiidt. Coltonsoed nini ♦•oconiit 

*)ils ; Inllucnee of solvents on Jlanus Iodine values of — n081 

Banti, B. Insulin; Kxtracihm and purilicjition of - — .. .. nlh2H 

Banting, F. O., and others, insulin ; J’reparution of ..- from IIh' 

mnminalian pancreas or frotn the rclat* d glands of llslus 

(P) nl.VI* 

Baranov. A., mid B. A. Mott. Nitrogen in eojil ; Dcicriiilnatioii 

of..n2()0 

Barben, A. .SVc'rsehirch, A.0719 

Barber, T. W. Colloidal matter; Itecovery or scp,irution of- 

from Ibjnids (P) n.'.Kl* 

Barbot, li.. et I'lls i;t Clc. Alcohols; Distillation and re< tiflcatioii 

of —— (P) jir,09 

Barbet, li. A. Oxygen and nitrogen ; Pr<Khi*dug - - in a state 

of purity from atnios]iheiic air (P) .. .. .. ii.M;:* 

Barbour, .\. 1>. ,S>e .\rdagh, I'l. G. B. .. .. .. .. iilU29 

Barek, Tf. .Vee Milller, B. .. .. .. .. .. nod, 

Barclay, S. F. .S'(r ^father and I’lall, hUl. .. .. .. .. n.'dO 

Burdhan.J. C. .SVe Datta, K. B, .n20l 

Hardt, II. Metals: Prtvlpltating or iwovcriiig-from tlnlr 

solutions (P) nS29 

Barfield, E. P. .SVc Wild, h. \V.H26H 

Barger, G., and F. D. White. Giihjt<‘o1in: a new glucoside from 

dakga oSicinaivs .. .. .. .. .. .. Bl97 

Barker, K. 0. NVe Broadhend. 0. F.Bf22 

Barker, 11. H., and H. Schlundt. Badiiim ; Extraction and ret overy 

of-from typb iil Amerleau earnotJto ore~s .. .. n42r» 

Harlot, .T. Ferric oxalate; Application of-to the separation 

of Iron and calcium .. .. .. .. .. .. n89:f 

Barnard, A. B., and E. I. du Pont d^^Ncmours and Co. Antlna- 
quinone ; Eecovcrlng rcelduai —- from a eulphonation 

mass (P).1*87 

Barnard, C. M. Dyestuffs; Manufacture of-(P) .. .. nlOOH* 

Barnard, I>. P., and others. Lubrication; Kcohanlsm of- .. n9'32 

Burneby, O. L. Carbons; Utilisation of vegeinfile materials and 

manufacture of gas-adsorbent and decolorising — — (P) .. n800 

Oases; Apparatus for separating and recovering-(P) .. i»855 

Gases ; Apparatus for treating-<P).li8r>f> 

Bnrtie.H, F. Conifers of Newfoundland and their properties u248 

Barnes, G. C., and J. K. Morgan. Centrifugal separator (P) .. nllO* 

Barnett, E. de B., and M. A. Mattheus. Anthracene serw-s ; Stndh'.s 

in the-.. .. .. .. .. .. .. n50O 

Barnette, R. M., and others. Soil m idity; Colorimelile deter¬ 
mination of. u394 

Soil; Determination of the hydrogcn-lon conceiilratlon of 

the..nOSU 

Barnhurst, H. 0.. and Fuller Engineering Co. riilveiLscibfuel 

furnace (P) .nl21 

Barr, O. Lldatono viscosimeter.‘29 t, i»068 

Nitric oxide; Action of potaHsium hydroxide on - .. 13558 

YLscofilmeters ; Capillary type. .Dll6 

Burr, G. W., and others. Steel; Mild-having a high elastic 

limit, and its general applications .u470 

Barr, J. A. Ferrophosphoru.s; Manufacture of - — ut Bochdale, 

Tenn.13101,5 

Barradell, L See Harrison Carter, Ltd.. J. .. .. BrtI, n407 

Barratt, T, Moroerlsatlon ; Luslrc produ<-ed in cotton by-.. PSOO 

Barraud, M. NVs Dupont, 0.Bill 5, 13720 

Barrett, F. L. AVe Coword, II. F. .. .. .. .. .. 1388 

Barrett, W. U. Set Orndorff, W. R.BlOO? 


IMUE 

Barrett Co. Canon, F. A.BH02 

See Craver, A. E. IilO, 13200, I3r.r.2, n578 

NVe Downs. B.n4;34* 

.sve Gould. D. F.n:328. 

See. Perry, K. P.nti7f)* 

.See Rhodes, F. U.1J1017 

Barrolllcr, J. .Sec Bclleaud, R. L. M.Ii80() 

BaiTow.s, F. E. Ores; (lojnhlned sijlphldation und flotation 

-(P).B340 

Barrows, W. P, .Sec Jordan, L. .. ,, n876 

Barrs, C. E. Cadmium; J)et.<‘rrnlna(lon of - —- in sp«ii,r ami 

zitjc ores. 77r, u.520 

Barrs. E. Distillation: Low-teinperaturp-(P).ji740* 

Babble for Iow-teniia'rnt»tre eoal-dlstilUtlon purpmes (I’) .. n24r»* 

Bartell, K. K.. and E. .T. Miller. Adsorption by aetivaU'd sugar 

ehun onl. Meehanh's of adnorptlon .. .. .. itsy.', 

und M. Viin Loo. Mernbram’.H uith uniform distribution of pon-s ; 

Preparation of collodion -— .. .. .. nj.'so 

Barth, Copper ami «’i»pper alloys ; Solution of - - (P) .. 

CJopper; ICleoirolytic deptwilioii of-(P) .. .. .. 11753 

f’uprous t hinride solutions ; Preparation of-(P) .. .. jiT lV 

Silver; Elcetrolytie, doposillon of-(P) .. .. .. 1175:3 

Jfarlhrl, 0., and N. Bengstsson. Manure ; Action of stnlde - in 

decomposition of cellulose In tilled soil .. .. iiUSU 

Bartholorunus, E. See Kalle mid Co. A.-G. .. .. n<U7, hhIH 

Bartlett Biiyward Co. .SVr l'‘i'eedenlnirg. If. S. .. .. .. itOTl 

Barton. K. If.. iin<l If. M. Browning. Vlseosilles of lfqui<l.-i e.\|MTl- 

metitally e(irrelalc<l to p.'mfiiliim damping .. .. .. niilit 

Jtartow, Iv Sir Waneii. h. M. .n7iJ4 

B.irtseh, A. Bearing metals ; Raplil analysis ol - - • .. 1*878 

Bartseli. i). Foam systems .. .. .. ., .. .. n971 

Frotli Dotation process; Theory of — .. .. nu.84 

.Sec Trautie, .f. .. .. .. .. .. .. ,. nS95 

BarUelial. F. I’hosphorus; Failure of t<-sts for - in a ease r>[ 

plmsjihorns i>oisoniiig .. .. .. .. 1I49«I 

•s.v Dinslige, E.nPia 

See Konig, .1. .. .. .. .. li8'.3d 

Bartiinek. B. Dveing of ('ottoii. flax, .-ind hemp: DiDerenees in 

the. .11875, n.593 

Bury. P. (Vlliilo.se m**lecaile; Ibdynierisation of (ho •— li4(}8 

Eleetiic stoiMge batteries; Absorption of gases liy (■oll<ii*lal 

oxides, und mo»|e of a<'llon of - - .. .. .. 1*2(38 

Basanta. ,1. ft. t)!iv<’ resieptes ; Dry distillation of-.. .. 1*52.5 

J'.aseou, FI. B. G. See So<’. do U<eln‘rehed et *k‘ PerfeotlonnementH 

Industrlele .. .. .. .. .. .. 1*548 

Basil Oil and Refining Co. .SVe Hog**, 1>. W. .. .. 1*47 

Basiakina, -V. A. Sewage ; PtiriH*’allon of-by uetivatod sludge 

process .. .. .. .. .. .. .. .. 1*810 

Biiskervillc, (I II. V. Producer f*tr gasifying bituminous and othiT 

fuels with high volatile eontenta. (P) .. .. .. 1*21.5 

Bass, L. W., and T. 13. .ToiuiRon. Nitrogen peroxide; Interaidlfii 
of some aromatic hydrocarbons, aleoliols, and aldehydes 

with. . 1*812 

Basset, L. P. Iron ores; Direct reiluction of ores, particularly 

of-(P) .11474 

Bassett, A. J. See Sharp, J. K. .ii(12.5 

Bassett, II. P., and T. F. Bnnigan. Silk and similar products; 

Process of making artificial-(P) .Ii7()f3 

See Parsons, C. L. .H95i> 

Bassett, W. C. Steel; (V)in|*osltion for hardening-(P) .. i*7I7 

Bnstouc, H. J. Sug.ar analysis ; Spciial slide rule for apfjareMt 

purity calculalions In .. .. .. 1*271 

' Bateman, C. Ammonlmu siiliihatc ; Manufacture and neutralisation 

of..1*504 

! Bateman, W. H. Separators employed for tlie separation of IbjuUls of 

different, density (P) .. .. .. .. .. J*738 

Bates, J’. II.. and others. Magueslu made from magnesite from 

several sources ; Tests of caustic. 1*888 

Batkt, S., and others. Yejist; Clarifying ami purifying molasses for 

^ mamifaelurc of compressed-(P) .. .. .. u4Sfi 

Bat.sford, H. E. Salts; Analysis of mixed - by tlie freezing 

point methoil .. .. .. .. .. .. .. 1*131 

Battegay, M., and J. Bernhardt. Anthraqulininylurcthanos and 

unthraqulnonylurt'as .. .. .. .. 1*49 

' and P. Brandi. Anthrarenemonoaulphonio acids. Sulphona- 

tloii of hydroeurbons In a basic or neutral medium .. l*12ft 

tiud M. Kappeler. Artlfleiul riiusks .. nS47 

and A. Wolff. J-aeld {2-amino-.5-unphthoI-7-HUlphonlo acid) .. 1*48 

: Moiioazo dyestuffs from J-aeld.«80 

and others. Naphthol A 8 (anilide of 2.3-hydroxynaphtlioic 

acid); Derivatives of . 1*551 

Bat.tein, V. See Stern,* L.t*S89 

Ibui, A. Resin; Synthetic-(P) .»720 

Buud'Hulri, M. Muffle fuimu'es, cnanieUlug furnaces, and Iho 

like (1*).r‘-:^9 

1 Bauer, E. See Manehot, W. .. .. .. .. 1*595 

Bauer, J. J. Printing fahri*‘.>*, walFt>.i|>ers and the like (P) .. nl71* 

Bauer, K. IT. P*'riya oil; Llimlenie acid luoinldes from- .. 1*2(34 

1 and K. (lonser. Drying oPs; Permeability of films of- .. 1*987 

' and W. Netli. Seal oil .. .. .. .. .. •• 1 *IS 8 















12 


JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 
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BftUftr 0. Ahimlnlum Holders; Tests on. .8178 

and W. llHdenhulri. Alumlnhim-zlnc alloys ; Properties of- B035 

Aliimlnjliim-r.ine alloys; Blirlnkage of. . 8520 

and B, Piwownrsky. Copper; Utfluslon and solution of aluminium, 

tin. and zinc In. .B60 

and If. Hchaok. Fusible alloys .B521 

Hauer, W. \V., and R. Adams. Dlnrsonodlphcnyl and derlvatlvea b847 

.S>e J)u Pont dc Nemours and Co., K. I. . 8705 

BHUeracblifer. Transformer oils; iK-termlnalIon of sludge value 

of..8818 

Haiighman, W F., and C. H. Jamieson. “ Chufa'* oil, n fatty oil 

from the tubers of (’i/perus eHculentus ; ConsMtueuts of- nl39 

See Jamieson. O. S. .. .. 8431 

JJauin, K., and others. Acetaldehyde ; Mainifncture of — • from 

ocetylene(P). .. fi450* 

Itaum, 0., and Chem. Fabr. Welssensteln Gcs. Anode for forming 

per-eomi>oiinil8 (P) .. .. .. .. nlOl* 

Hydrogen peroxide ; Procosflof maklngortoiieentraling-(P) u944* 

IlHuni, J. V., and Westlnghoiwc Eleclrie and Munuf. f’o. Cunibiistlon 

of Bolid fuels (P) .n244 

Ilaumann, R. J. I’hcwjdiorua ; Determination of organic- nr>82 

Yeasi riiK'leiit acid ; Simple method for preparing large ipmutitles 

„f —— us a magnesium compound.. .. .. n846 

flaumann, O. Fat In sour milk ; Determination of- nllO 

liaumgurdti<-r, J. A. iron and stool; (-ase-hardoning of-(P) .. 8522 

Jtaur, 1’3. r<aefl«; arid fermentation of <k*xtrose by peptone ,. ,. n28 

and P. Ihiehi. (’arbonlo acid ; Photolysis of■ .. ,. 8100 

and A. INirct. Silver .salts; Aeti<jn of light on dlsioilved -. 

in ]>ie.scncc of zinc oxide.H9U 

Dauriedel, F. Sulphur in lignite; Determination nf -- 8324 

Dauseh MiUlilnc Tool Co. ,SVc Dabson, K. D. .. .. .. 8340 

Itaxter, 11. K. 'laiming solutions; l{o<ker for agitating washing, 

liming or-(P) . 8759* 

ItaxtiT, W. H. See Uaxter, W. If., Lt<l.D8:i2* 

Baxter, W. 1!.. J.td., ami W. H, Jiaxter. lioad making and other 
purp().ses ; Aufu'iaftis for tlrylng ami eoaiing lu’okcn .slone, 

or ore with biliinuui, tar or oIIkt materials for-ai)plie* 

ai>ie also for drying oilier materials, sindi a.s sand, slag, 

.stone, gravel, ami the like (F) .. .8832* 

Itayard, F. W., and R. I. du Pont de Nemoms and Co. Tar oils; 

IToress for treating - (P) .848 

liuycr, building materials ; Method of nianulactiiriug porous 

* - - <l‘) :. .. 81014 

Hayor, V., uiul Co., FarhenfalT. Vorm. ()-.\retyl derivatives of 

nromatle hydroxycarho.vvUe [u'ids ; Jhodiielion of —(P) nlU7 

Amines; Preparation of Hromatlo -(P) . 8808 

Amlnoazo compounds : ITcparatlon of-(I*) .. B4i;i 

Aminopropyl alcohol; ICster of substituted —.(I>) .. .. nuf» 

Anlhrai’ene dyestutts (P) .. .. .. .. .. .. n86;5* 

.Artilleiiil silk; Manufacturo of-(P) .. .. .. 851 

Azo dyeAtulfs (P).lilO*, 8413, 8414*, h628*, 88(12 

benzyl aectato ; Preparation of-fp) .8799 

('admium pigments; I’roductioii of rod — (P) .. .. 84:13 

Charcoal; Manufacture of active-(p) .. ^45 

Cotton ; Fixation of colours on-(P) . 8509 

Cystine and cysteine ; Prrparai ion of hoavy-metal compounds of 

- readily soluble in water (P) .. .. .. .. 8812 

Disazo dyestuffa (P) .8862 

Dyestuffs of the anthraqulnone series; Producllou of ——— (p) 8861 

Fungicides, luseeticidcs, and bactericides (p).H 534 

Gas mIxtureH rich In methane or ctliyleiio; Preparation of 

-(P) .B502 

Gases and liquids ; Apparatus for jiroduelng intimate mixture 

between-{P) .. . 881, 84.50 

<;a.sea or va|)our.s ; Separation of organic— (P) .. 8622 

HytlriM hlorlc acid and sodium sulphate; Furnace for the 

manufacturo nf - (P) .. .. .. 8422* 

Hydrogen sulphide; Prm'ess for obtoluing sulphur from a 

ga.H contRlnlng-(P) .j{ 044 * 

Hydrogen sulphide ; Process of oxidising —— (P) .. .. 8908 

Hydrogen sulpldde; Treating and purifying gases containing 

-(P) 8174* 

Hydroxynikyl ethers ; Production of derivatives of basic-(P) 8907 

Hyposulphites ; Miumfacturcof-(P) .^ 895* 

Iiuligoid dyestulfs ; Manufacture of-(P).B824 

Linseed oil; Suliatitutes for-(P). 8434 

Lilhoponc fa.Hf to light (P). b265 

J’hanuacciitlcal prmluet from hydroaromatic ketones (F) !. b233 

Pyrazolmu' derivatives ; Preparation of-(P) .. ., b891 

.Seeds; Disinleetuig-(p) .ng 43 

Shver-proteln j're|Miralion; Production of stable, readily 
o — <'■) .Br.78 

Suiphtir compruiiids; Removal of-from Kagoa free from 

ammonia (P). 8820 

Sulphur dloxhle and hydraulic cement ; Production of —^ 

from calcium sulphate (P). 8379 

Tannln-profeln compounds ; ITepnratlon of(P) !! !! 8402 

Tanning anlinul skins ; Piimicss tor - (I*) .. . . 8800 

Titanic acid ; Preparation of - from titanluindron com¬ 
pounds (P) .. 

Trlarylmethane dyestuffs (P) 8^02 

V.-irnlshos, impregnating material and tho like; Preiiaration 

of-(P) . 8205 

ormln ; Method for tlie eradication of—— (P),. b804 

‘oast; Production of a concentrated foilder froio-, having a 

high content of vitamins and enzymes (P).B051 


Baycrlsche Stlckstoff-Werke A.-O. Nitric add; Purification of the 
crude gases in the catalytic production of —~ <F).. 

Nitrogen ; Fixation of-by alkallue-carth carbides (P) 

and V. Jo|t. Ammonia; Purmcatlon of - previous to its 

} oxidation (p). 

and B. Loewe. Catalytic reactions; Apparatus for carrying out 

-(P). 

I Bayle, K., and R. Fabre. fluorescence; Application of- to 

I identification of drugs. 

j Baylls, J. U. a^Arfm^ng. J. W. 

I Baylls, J. R. Water I’T^tcctlon of suspended matter, and proposed 

j standard ^clarity In filtered.. 

i Boai, 0. D., and K. B. Bparks. Reagents free from arsenic; Pro- 

paratlon of. . 

' Beall, F. H. Anthranilic acid; Manufacture of-(P) .. 

j and D. B. Bradner. Anthranilic acid ; Manufacturo of-(P).. 

j Nitrobenzolc acids; Munufai^turs of-(P). 

I B6ard-0leinencct, N. (^aeao butter; Bclller's reaction applied to 

I detection of adulteration in .. 

I Beasley, W. H., and others. Briquetting of ores (P). 

I See Perkins. W. (r. 

: See Stenniiig, \V. \V. . 

■ Beato, J. See Gil, ,1, 0. . 

Beaton, 0. Blaat-hirnaco tuydres (P) .. 

I Beattie J. A. .SVe Keyes, F. G. 

I Beaudequtn, J. Coal or coal-llko substances and by-picKlucts; 

i Manufacture of artificial-from vegetable matter {P) 

' Beccard, K. Hre-id making ; Utilisation of bacteria wlilch form 

: lactic and acetic acids In-(P) .. 

Becco Engineering and Chemical Co. See Grant, E. D. .. 
Bechcllt, G. Fertilisers and eolonring mailers ; Plant for tho 
manufacture of-(P) .. 

Bechhnld, H., and b. Giitlohn. Ultrallltratlon; Apparatus 

for. . 

and 8. Ncuiimnn. tJluc and gelatin 

i uml others. Vegetable oils ; lleinovni of free ueld from- 

[ by adsorption . 

, beck, A. .S'ct’(du-in. Fabr. Gricshelm-Eloktron .. 83H8, 8389, 

! beck. C. See Badischo Anillti-und Soda-Fabr. 
j beck, G. J'ilcctrical accumulator (P) 

Beck, R. Duralumin : its properties and range of usefulness .. 

I Becker, A. Formaldehyde-potassium soap; Preparation of a 

j Becker, E. See Schwalbe, G. .. 

I Becker, H. Cement-like mortar-fonning material: Manufacture of 

; -(P) . 

; Becker, H. (J.. and W, R. Abbott. Water; Determination of 

dissolved air in small quantities of-.. 

Becker. J, (’oklng retort ovens (P) .. .. .. 8703, 8820 

' Coking retort oven batteries with regenerators (P) .. 

and Somet-Solvay Co. Coke ovens ; lleatlng Bystem for retort 

! -(P) . 

I .‘iee Schuma<‘her, K. 

• Becker, K. Metals, mixed crystals, and intermctalllc compounds ; 

I • Crystal structure of -- - .. 

’ Becker, H. See Erdol- uud Kohle-Vcrwcrtung A.-O. 

Beckerlng-VlnekorB, J. Paper sized with rubber latex; Per¬ 
manence of .- 

Rubber latex ; Ai)plIcation of-to paper sizing .. 

Becket, F. M., and Electro Metallurgical Co. Iron ; Process of 

making rustless-au/f similar alloys (P) 

I Zlrconlum-stccI; Manufacture of-(P) .. .. 8262 

i and Union Carbide uud Carbon Research Laboratories, Ltd. 

I Metal-bearing solutions; Recovering values from - 

1 ' (P). 

, and others. Mctal-bearlng solutions; Recovering values 

from-(P) . 

; Zirconium steel; Ilout-trcatcd - (P). 

j Beckman, J. See Schneider, 0. 

j Bedel, C. See Lebeau, P. 

\ Bedford, C. W., and Goodyear Tire and Rubber Co. Vulcanisation 

! of caoiitcliouc ; Accelerator for-(P) .. .. B105* 

and H. A. Winkelmann. Vulcanisation; Reaction of acccl* 

I erators during-. Organic acids and Inorganic accel- 

! erators 

and others, Thlocarbanilido; Production of-(P) ., 

Vulcanisation accelerator; Thioe^irbaiilllde derivative for 
, use as - (P) 

Boebe, M. 0., and others. Photographic reproduction processes, 

[ and media therefor (P). 

1 Beebe, P., and Goodyear Tire and Rubber Co. Rubberised fibre 

' composition; Method of manufacturing -- (P) 

Bccglo, F. M. Ester gums .. 

' Ester gums; Manufacture of —— on a commercial basis 

i Beek, C. See Badischo AnIIln- u. Soda-Fabrlk. 

I Beer, Maison, and L. Charlier. Separation, washing and classl- 

i flcatlon of solid materials (P). 

j Beer Sbhne, C. F. Colloidal carbon products: Metallisation of 

! -(P) . 

Colloidalsolubleacid products containing carbon; Preparation 

of-from coal and tho like (P) .. 

Faints; Production of anti-corrosive-(P) 

Beet, A, E. Fusain; Analyses of.. 

Beetlestone, N. C. Yeast cell; Moisture content of tho- .. 


FAQI 

B740 

b334 

|943 

B323 

B696 

b094 

B704 

B417 

8067 

B007 

8577 

B525 

B0O2 

b914» 

Biooe* 

8130 

8502* 

8850 

8702 

8440 

8112 

B6U 

B733 

87.59 

8264 

87.53 

8633 

8080 

8520 

B390 

890 

8832 

8112 
, 8898 
8820 

8364 

8897 

8100 

1)379 

8553 

8500 

B949 
. B870* 


8523 

8523 

8600 

8517 

8772 

, 8954 


8180 

8239 

8105* 

8493 

8435 

8910 

8952 

8467 

8281 

8402 

845 

8879 

8073 

B1024 
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Begtrup, K. F.,and Metatand ThormttCorp, Cnictbles; Plugging 

—— for meitSog metals (P).B623* 

Behr, H., and Co., Inc., and F. J. Cmpi. Waterproof abrasive 

articles; Manufacture of (P) b331 

Behi, M. S$9 Brukl. A.. B696 

Moser, L. b618 

Befue, A. Meat and sausages; Water content of- .. b488 

Bebrens, J. iSss Bayer, F., und Co. •.B502 

fiehringwerke A.-O. Bmetine and yatren ; Preparation of a 

sotuttonof-(P>. ^ V •• 

Boljrman, A. 8. .SVe Hughes, W. J. .. .. .. jjl33 

Behse, O. C. Arsenic acid ; Manufacture of-(^) .. .. 

Belelsteln, A. .See Cbem. Fabr. Grieshoim-Elektron .. b388, b389 

Del). A. Indlgosol.B034 

Belndl, C, Hydrocyanic acid; Production of-. (P) .. n5U 

Beiser, A, ^Se^Pringsheim, H. . .. .. B843, B021 

Beja, M. iSee Ricsoufeld. K. H.B557 

Belavoino, L. Furnaces burning cool-clust, powdered coal, and 

the like (P). b40 

B^lavakl, E. See Eubelka, V. b528 

Beldam, W. It. See Filcher, F. C. .. .. iilOOO 

Beige, C. H. See Congdon, L. A. .B23a 

Belgravo, W. N. C. Hevea latex ; Coagulation of-.. b26.'> 

ond R. 0. Bishop. Hevea latex; Some constituents of-B2C)5 

Bellug, B. W. Nltrollm and Its constituents; Toxic action of 

..B60C 

Belknap, F. L. See Howard, W. E. .1)291 

Bell, J. C. See Ardagli, E. G. K.1)223 

Bell, J. K., and Sinclair Refining Co. Fructlonuting tower for pres¬ 
sure cracking stills and the like (P) .. .. .. b350 

Bell, W. A. J. iSe« Thews, K. B. .. .. .. .. B979 

Bcileatid, R. L. M., and J. Barrolller. Mercury vapour lamp (?) j)860 

Belllngall, R. R. See Hiller, 8.D7fi4 

Bollis, A. £., and Beilis Hoat Treating Co. Metals; Fu.scd eutectic 

salt b.ath for heat treatment of-(P) .. .. u562 

and others. Metals ; Pot or crucible for boat treatment of 

-(P) I5:.62 

Beilis Heat Treating Co. Metals : Method of heat-treating- 

and furnace therefor (P) .. .. .. .. .. HH74 

,•?*»<? HellLs. A. E, ,. .. .. .. .. .. B&02, 1)502 

tSW Collins, C. S. .. .. .. .. ., 1)302* 

Bclluccl, I., and B. lllcca. Cyanogen ; Detcriniuatloii of- 

in complex iron cyanogen compounds .. .. .. i)550 

and G. Savola. Zirconium; Detection of-in presence of 

titanium.B580 

Bern, M. See Kopaczewskl, W. .U704 

Bcmberg, J. P., A.-Q. Artificial threads or y.arn8; Gutter or 

channel for treating-, more particularly imitation silk 

yarns (P) .. « . b2[>1 , 

Benekcr. F. See Bayer, F., und Go. ..B95* 

Benezer, L. See Kohn, M. . I»55 

Bcn.la, 0. See MUHcr. R.Bft20 

Bendixen, N. Kinuislflontlon of liquids; Centrifugal apparatus for 

-which will not mix (?). 8737* 

Bcnedcttl-Vlohler, A. Quantitative mJcrocliemIcal separations. 

Use of small filter rods.1)892 

Bcnodlctks. C. Iron and other refractory metals; Determination 

of density of-in the liquid state .B10I4 

and V. Christiansen. Hardness tester: Invcstlgallous on the 

Herbert pendulum- ^.B830 

Benedict, C. H.. and fl. C. Kenny. (k>pper ore tailings ; Ammonia 

leaching of Calumet and Hcela..i)386 

Benesch, E. Hodlntn sulphide and simitar products; Rapid method • 

for analysis of. 1)860 

Sulphuric aeltl; Recovery of concentrated-used In refining 

and of the acid resin contained in it (P) .. .. >. b360 
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lassung Mannheim. 

Boehm, W. Alumina : Production of-(P). 

Bochrloger, 0. F., und 86hno. Cinchona alkaloids and their deriva¬ 
tives ; Preparation of reduction products of-(P) .. 

and L. Ach. Carbonic acid esters of moiiohydric alcohols; Pre¬ 
paration of normal-(P) .. •. • • 

and others. p-Substituted phcnylureas; Preparation of deriva¬ 
tives of —— (P). 


B4.^9 

V118 

11773 

B075 

1 ) 94.1 

U795 


n772 

nl35 

H990 

1)416 

1)919 

1)644 

J?8Hl 

li822“ 

Ills 

HlO 

1)91* 

1)181 

l)3U8 

1)202 


1)943 
, liOlO 


1)240 

1)585 

1)746 

1)792 

1)531 

P727 

1)1020 

U473 

U422* 

1);.43 

1)31 

B156 

1)657 

1)7 

1)533 

F737* 

1)815 

1)305 

1)743* 

IJ811* 

))98-l 

b960 

11.535 


1)677 

1)534 

1)567 

b24 

B990 

B58 

B2.34 

B800 

B341 

B478 

B297 

1)421 

B401 

B355 

B355 


Boebrioger SOhn, C. H., Chem. Fabr. Cholic acid ; Preparation 

of addition compounds of - (P) .. ., .. D354 

Lecithin; Production of compounds of — —» with bile acids 

and their alkali salts (P) .. .. .. n027 

Papaverine nitrite ; Preparation of-(P) .. .. .. nsi'.* 

J‘hotograplde coatings; Preparation of-(P) .. .. n279 

andJ. Bacuiner. a-Lohcllno; pD-paration of-(P) .. liHlo 

Bdmer, A., ami H. Mattls. Potatoes ; Soluiiliic content of- Ii487 

and K. Schneider. Pulin-kcrucI oil; Glycerides of — - .. U47 k 

Bdrnstein, K., and E. Knrtzow. Peat; Plienols jiresent in tar 

from carboiil.sation of- .. .. .. .. jj627 

Bdttchcr, W. See Weber, R. .. ., nflgO 

BQttger, F. See Marcu-sson, J. .. .. .. H457 

Bdttger, W. Arsenioiis, autiinunious and stannic chlorides ; Dis- 

tltlation of - .. .. .. .. b: 17 H 

and K. 0. bclimltt. Silver and tialogcn tons ; Titration t)i' 

-with dyestuff indicators .. .. .. iiHr»l 

Bogert, M.T.,arid F. li. B«Tgeim. t'olumbla Yellow(Cldoramlne 

V'jdlow); t;onstit)iii(>u of .- .. .. .. 1)823 

ami M. Chejicoff. Dyestuffs from poison gas througli the 2- 
aminothiazoles as Intorinedlale.s; Preparation of tldazole 
dye.stulls of Doebner Violet typo .. .. iiioim 

un<l M. I{. .VLimlelliaum. p-Toluldlne ; Action of suipliur on 
-in i>rcseucc of lltliurge. 'J'liio-p-toJuiiliiie, Its con¬ 
stitution and some new derivatives .. .. .. ni2*) 

and P. S. NIsHOQ. Tereplitiial Grca-n and 'J'ereplithai Brilliant 

Green : Syntliesls of-from cymene .. .. .. nlonu 

Terephthaiie arid derivatives .. .. .. .. ., I)1(I2 k 

and E. M. .Slociiin. Allnliatie lialide.H und liulohydrin com¬ 
pounds ; I’reparalion of various-.. .. nfin 

Boggiano-Plco, L. Organic resid)i<'s ; Destructive fermentation 

of - - (P) .. .. .. .. .. .. .. lUJOl 

Bogin, 0. 1>. Binary ndxt)ire.s. e.j., of alcoiiols etc.; Analysis of 

-l)y a volunurtrlc turliidif.y metliod .. .. .. j)97i> 

Bogftch, B. Gliromates ; Oxidation of clironilte and preparation 

of - .. .. .. .. .. .. 1)670 

Metals ; Sulphurising and desulpiiurisiiig of - by basic 

slags ami fluxes .. ,. .. .. .. 1)474 

Shaft furna<'ea ; Formation of nn'Lilllc oitstructions in- i)47i> 

Bogod, M. See. Lampitt, L. JJ. .. .. j)884 

Bohne, A. AW Windaua, A. .. .. n924 

Bohneublust, J. P, .SVr Stiiger, If. .. .. I)K98 

Bohner, H. See- 'J'ammanii, G. .. .. .. n71rt 

Bohnson, Vbin L., and A. C. llobertaf)n. Hydrogen peroxide ; 

Catalytic decomposit ion of-by ferric salts .. .. nl5 

Boldin, A., and J. Etiront. Demineralised amylaceous aubstanccB 
ami lower nitrogenous matter ; .Simult.am‘ous produetlou 

of-for food piirpo.ses by the use of tubers or cereals 

in wliole or Itrokcn grains (P) .. .. .. .. 1)922* 

Dln.stases; Munufaeture of-by means of oxidising fer¬ 
ments (P) .. .. .. .. .. .. .. 1)959 

Tcxtil)* fabrics or fibres ; 'I'reatuiont of-to remove dress¬ 
ings (P) .1)904 

Boiry, F. Rubber; Vulcanisation cif-lu sol and gel form .. n953 

Vulcanised rubber; Goiislltutlon of — - .. .. .. i)187 

Bole, G. A., and F. G. Jmksoii. Geramic wares; O.xidation of 

- — during tiring. Head ions of a well known fireclay n38l 
See Shaw, J. B. .. .. .. .. .. .. .. 1)632 

Bollcn, W. B. See Halvcrsen, W. V. .. .. n:l45 

Bollmann, H. Cottonseed oil; Production of-(P) .. 1)603 

Extraction etc. ; (’ountor-current apparatus for.- (P) .. 1)42* 

Oils ami fats; Piiritlc-iitlun of —(!’) .. .. .. .. 1)663 

Oils and fata ; lleiinivliig odoriferous siibstanccH from-(P) H83« 

Bolm, F. Milk; DcG'rminutlon (d freezing point of—- .. .. i)B>2;) 

Bolton, E. it., and otIiiTs. Fatly oils; EstcTillwiflon of - f)) 

nejitrallse free fatty aci<ls (P) .. .. .. H224* 

See Williams, K. A.i>952 

Bolton, II. S., and C. Dor6e. Ikdluiosc and oolloldal iron .. j)86.1 

F.rratum n93« 

Bolton, R. VV., and Cavendisli's, Ltd. Phottigraphy; Fixing 

solutions for -•—(P) .. .. .. .. •• n693 

Bolus, W. G. Aluminium; Alloy lliix for soldering-(P) .. i)340 

"Botn” Fabrikshof und LandwlrlsclialMlche Akt.-Ges. Horse- 

chestnuts ; Treatment of-for .spirit nuvnufaeture (P).. Ii993 

BonanJI, J. P. See .Moore, R. B.ii620* 

Bond, J. D. See Owen, VV. L.1)4.38 

Bond, F. A., and Unitwl States Chain and Forging Co. Case- 

hardening process (P) .. .. .. .. • • • • B752 

Bone, W. A. Nitrogen; Production of activated-(P) .. 1)712 

and G. Flncli. Ammonia; Recovering - from gases or 

vapours (P) .B975 

and others. Coals ; Extraction of ..by benzene under preasuro 1)584 

Gaseous combustion at high presstires. Influence of varying 
Initial prc-ssurea upon rate of pressure development and 
activation of nitrogen in carbon monoxIdc-alr explosions .. 1)457 

Bongard, G. R. See Ardagh, K. 0. R. .H380, B404 

Bongardt. E. Separating matcrlnla of different specific welglits 

. by gravity aided by fluid streams (P) . b1 19* 

Bonhdtft, 0. See Society of Chem. Ind. In Basle .BlODH 

Bonnard, (J. Tin and antimony ; Refining-(P) .. .. i)61* 

Bonnard, L. H. Retort and furnace (P) .B698* 

Bonnor, G. F., and E. Newell and Co., Ltd. Slag; Machines for 

granulating-(P). b718* 

Boocock, M. See Nttlsen, H.B587 
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B74 

V18S 

Bld8 

B68 


Book. 0., aiKl J. KKKtTt. Toluene; Photochlorfoalion of- 

Boone, P. J>. Peran oil; Chemical conatituenU of — - 

Boord, (J. K. See ftebrclJ, L. B. . 

Booth, (]. W. Tunm l kiln (P) .. . 

Booze, M. and C. Flint. Cliecker brick for roflstlnK alkaline 

.BOIO 

Borchm, A. .‘’Ve Schlff, P., und Co. .. .8411 

Borehert, W. .SV<? IWhrlg, H. .. .. .. B1017 

Boron. K. IC. See Itodinan, H.j}84 

Boris*>lf, P. .SV« Zelinsky, N. .. .. .. .. n245 

Boiuinnn, F, Culvunlc clement (P) .. .. .. .. .. u341 

Borneinniin, E. See Bornemann, M.820 

Boniemann, K. H, Bornemann, M. .. .. .. .. B 20 

Bornemann, M., and othera. (Bi|vanininj? baths; Preventing the 

formation of hard zinc In -— (P) .. .. ,, .. n20 

Borofakl, H. Bearing metals ; Improving-(P).B.380 

Borrles, <?. Sre AuerliH* h, P. b.'»87 

Borroinito Co. of Arnerita. See L<‘e, V. K.BlO 

Borsrhe, W., ami E. Lange. Dekullii; Chlorination of- .. B113 

Bose. I‘. See Joaehimoglu, G. .8766 

Bosse. W. See Bayer, F., uml (’o.8422* 

Boaselmann, II. Wliu-a; Brightening of - with potassium 

bTrot yaulde .. ,. . 

BoHshard, E. Oleum and other fuming li(]uid.s ; Apparatus for the 

analysis of-.. . 8376 

ami E. Furrer. Sodium pero.xide ; Analy.sls of- .. .. B.'iSO 

Bo.Hsliar(l, H. .SVc Elektro-t.hein. IN erko G.m.b.U. .. 8433,8448, 

B4H2, 8482, 8811, 8870 
.. 841U 
in 


Bostaph Engineering (k>rp. See Raiuage, A. S. 

Botlo, J. Snlplinrie a<'iil; Use of sodium nitrate solution 

mamifacttire of- 

Boucband-rraivbj, E. Hydraulic eemefjt.s; J’repaiatlon of pub 
X iTUl* nt fuels for the purpose of converting thidr a.shes 

Into-(P). 

Boudouanl. 0,. ami J. Lcfranc. Clay?; Action of lu'at on- .. 

Bouillon,!?. Heslfhial waters ; Treatment of-(p) 

Boulez. V. Kssentlul oils ; F.sterifleation by dilution in Inert media 
for 4lettTmiuution of alcohols in - • — 

Boulogne, E. L. N., ami G. A. Melliassoux. ('hlorobenzene ; Appa¬ 
ratus for aeeomi>IIshing physical and chemical ^'actions 
between gases ami liquids, for tise, for oxamnlc. in maim- 
facture of-(P) 

Bouma, J. A. L. Eugenol; Determination of-in cloVc oil 

Bourcet, P. Beeswax; J>etcetlon of'..Ivccrldes in- 

Botirke, B. li. .SVc .tones, F. B. 

BousHU.lt. .SVr Ch^'iicveau, (?. .. 

Bouturic, A., ami 0. Peneaii. El«‘e(roIyt<'s ; Protective 4'tfect on 
HiLspcnsbuw by the addition of qiiantitiis of —too atnall 
to cause llocculution 

Boiivlcr, M. K., and Soc. iKUir la Fabr. dc !a Sole “ Rho.llaseta ” 
(Vllulose acetate artificial silk, Ulms, and the like ; Dyeing 

ami others. (’ataB'sts for hytlrogcuation (P) .. .. ’ 

Bouyoticos, 0. .1. Soil granulation ; Itilhiciice of water on- 

.Soils ; Elfect of lgnltl(»n at various temiM ratures \ii>on certain 
physical proiH.Ttic.H of - - 

Roving, (!. M. Siili>hur dioxide ; CombtLstible cartridge for deve¬ 
loping-(!’).• _ 

Ibiwater, N. J. .SVc Fuel liccovcry Synd., Ltd. 

Bowen, A. B. -Sec Morgan, G. T, . 

BoM-eii, M. W. .SVe Weinig, A. J. 

Bowm, N. L.. an<i J. W, Greig. Alurmna-slllca ; The system-- 

See Morey, G. W. . 

Bowie, 0. P.. and M. J. flavin. HydnHarbon-containing materials • 

Apparatus for treating- (P) .... ’ 

Bowman, G. F. See Vogt. C. (\ 

Bowman, J. J. .Sec Winston, .t. R. 

Bowman, L. M. .SVc Kotzebue, M. H. .. .. ** 

Box, E. Distillation of liouse and other refuse, brown coal and the 
like, and shale,and recovery ofvaluab'e products therefrom 

lloyce, J„ iiml ATuvrl.-iiri Colt,™ Oil Co. Hydrot-ciiatcd oil food 

product; Mamifactiue t>f -( 1 ») 

Boyd, T. A. Detonation In engines; Relative 
nit logon eom]>ouuds upon - - 
Boyer, M. C. See Laekc, \V. x. 

Jioynton, V. K., and others, 
construction for — 

BoZKU, (i 


8629 

8702 

8134 

8112 * 

8447 


1(88 

8313 

8431 

8794» 

8lbG 


846.'’) 

8705 

II088 

8394 

8728 
8603 
346T 
8947 
8 .'* 12 
81011 

8209 

8.35 

86.32 

8360 


B721 

B200 


6684 


B224 

8890 


elfects of some 


8857 

8951* 


M.asoury 


B869 

B14 


Acid concentrating towers 

A’w Cambl, L. 

Screening or filtering apiMxratus (P) ] 

Brackett, F. W., and Co., Ltd. See Brackett, F. W.. 

Bracq-Laurent, E. Fiiniace ; Helical-hearth roasting 

Bradfleld, A. K. See (trtou, K. J. P. 

Bradllcid, K. Add «|ll« : Natorc of ac idity of'colloidal clny'of -11 eis 8 
Uay of soils: Effect of coucentrallon of colJoldal 


8101 


B4* 
.. B622* 
U4», 8022* 
(F) .. B182* 

8535 


Ita hydrogen-ion conecntratioti 


upon 


.6268 


.Bradfleld, R.— continued. 

Bolls; Importance of hydrogen-ion conceotraiion control lu 

physico-chemical studies of heavy. . 

Bradley, C. H. B. See Nonrle, H. F. J, . 

Bradley, H., and A. Cohen. Leather; Indle-ator paper test for 

acidity In.. 

Bradley, L., and Boseareh Corp. Gases; Apparatus for separating 

I tar from -— (P) «. .. .7 

I Bradley, T. F. Paints, varnishes and the Ilko; Process of de- 

j livering-(p) . 

j Bradner, D. B., ami M. L. Sherrill. Pungent compounds ; l^rocess 

i of making-(p) . 

j See Beall, F. H. 8577, B667 . 

j hragg, G. A., and Metals Rorovery Co. Flotation of iniiierals; 

; Selective-(p) .8181 

Bragg, W. See Robertson, R. 8464 

Brahain, J. M. See Allison, P. E. 8646 

See Blair, J. S. . 8806 

See Jacob, K. D. 8085, 8842 

Bramson, C. Phosphate salts and phosphoric aedd; Manufacture 

of-(P) . 

Pho-sphates; Treating mineral-(P) .. 

Bramwell, B. FiltfTS; Separation of ImpurUlcB from the wash- 

water of-(P) . 

Brandenburg, F. Hydrochloric acid and alkali sulphates; Pro¬ 
duction of-(P) . 

Brandes, F. W. Peat and other fuel; L’tllisiition of-(P) 

Brandt, C. Mortar; Production of coloured hydranlio-(P) .. 

Brandt, L. Iron; Volumetric detcrmlnatlou of- in oils with 

lltanoiis chloride . 

Brandt, P. Hydrosulphltos ; Insoluble ami stable- 

See Battegay, M. 

Bramlt, W. Saponin drugs ; Valuation of - — . 

Bramlwood, J., 'r., and J. Bleaching, dyeing, and aualogou.s treat- 
1 ment of textile fabrics ; Apparatus for tlie -—- (P) 8129,8555* 

i Dyeing or analogous treatment of textiles; Api)ar.atU8 for tho 

! ,-(P). .. 

Textile materials ; Apparutu.s for the continuous drying of 
-lu the loose stiite (P) 

■ Textile materials ; Apparatus for the <'ontinuou8 feed of — • 

! to tro.atujent apparatus (P) 

I Varus; Apparatus for the drying of wound-after liquid 

; treatment thereof (P) .. 

I N'arns wound In the form of cheeses ; Dyeing and subsequent 

handling of-(P). 

' N arns which liave been treate«l with <lye or other liquors uikui 

- ^ • a beam or the like ; Drying-(P) 

I Brandwood, T. iSc« Brandwood, J. 891.8129,8251* 

1 8291, 8555,* 8593,* B594.< 

: Braiwaal, F. See Audlbert, W. A. 
j Brnnsky, 0. E. Iluinplircys, It. i:. 
i Brass, K. Dyrstnlfs of the plienanthr<*no .scries 
I brat, P. Peat-forming plants; l3-o<l i ■ n of salts of wat<T- 
I soluble acids from — {!*) 

Brattnn, W. N., and Climax M<dybdcnum Co. Alloy steel {}*) 

Bonier, K. Cold ; Process for the mcclmnical production of- 

(P) . . 

[ Braun, C. A. Celliiloae; Preparation of textile fibres and- 

; from suitable plants such xs nettles. Jute, reetls.typha, and 

i the like (P) . 8414,8939 

Paper pulp ; Preparation of a palc-onlourcd-suitable as a 

substitute for wood pulp f^) .. 

I Bruiiu. Flour ; Determination of the baking value of.— 

I nraunholtz, W. T. K. Sec .Mills. \V. H. 

I Braunschweig, M. iVc Fierz-David, H. E. 

I Braunsdorf, 0. See Vou Braun, J. 

j Bray, M. W., and T. M. Andrews. Ground wood 

I in-during decay. 

Bray, W. C.. and E. J. Cuy. Hydrazine; Oxldutitm of _ 

\oliunelrlc unalysi.s of hydrazine by tho iodic add, Iodine 
bromine, and hypocliloroms acid methods .. 

and H. E. Miller. Thio.suIi»hnle solution ; Standardlsiition of_ 

hy the pcrmauganatc-lodlde and blcliromato-lodidc methods 8968 

See Cuy, U. ,T.^828 

Bray. W. W. See Congdon, L. A.. 

Brayfon, (?. A., Jun., and Induction Furnace Co. Induction electric 
furuaco(l>) . 

Breuzculc, J. I’. Carlum ; A bsorption of-fiy roofs of plants .. D308 

Brurkoiiriilgc, .T. Phosphoric sold; Determination of _ In 


ClMunlcal cljanges 


Bf>57 

B567 

8351 

B41» 

845 

8384 

6469 

8978 

8126 

8351 


8593* 

8977* 

8504* 

8251* 

8291 

891 

8977* 

nitK)9 

B47 

8240 

8.537 

8717 

8240* 


8826 

B7C2 

B155 

887 

832 

8249 

B491 


fertilisers 

Breddln, P. Gases containing carbon dioxide; Distribution of 

-over agricultural plantations (1*) . 

Bredig, G.. and A. von Goldborgor. Phosgene ; Determination 

of-in gas mixtures. 

Bredt,V. Camphor or fcnchone ; Formation of dlkctocamphano 
(ketocamphor) or diketofenchane (ketofenchone) In oxida¬ 
tion of-wltli chromic acid ,. 

BrefebI, W. See Warburg, O. 

Br6geat,'J. H., and Brigeat Corn, of America. Gas and liquid 

»a contactiapparatUB; Filling element for - (p) n.544* 

Brdgeat Corp. of America. See Br^goat, J. H. '* b644* 


81022 


8313 
B237, B614 
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Brcisch, K. Zinc ; Kloctrolytic precipitation of-from alkaline 

aoluUonti and its application to the rapid aeparation of 
zinc from other metala .. .. .. .. 

Chalupny, K. . .. b.'iSO 

Brelslg. A. Gasifying bltumlnoua fuel (P).bl22 

Brendol, H. Congo copal; Kstoriflcation of-and propcrtloH 

of the varnUlii's made with the eHtern .. . 

J>ainiiiar resin ; Ksterlflcatlou of- 

Varniflhes ; " Skinning ” of-and use of coimlt driers .. lUas 

Brentlor 4 Brandis, G. A. Carbon; Active.-.. .. uiioa 

Breslauor, J., and others. Fertiliser and process for Its manufac¬ 
ture (P) .’.0760* 

Mrctcuu, P. Medicaments ; Alteration of properties of- by 

hcat-stcrlllsatlon .. .. .. nl<)28 

Brower, A. K. Ionisation produced in eertain gaseous reaitlous n 9 i )7 

Brewer, G. W. S. Fertilisers; ProducHoti of-(1‘) .. n]44 

Brewiii, E. 8. Keynolds, W. H. .. .. )i 4 f)r, 

Brkq, H. iS'ee Vernes, A. .. n 620 * 

Bridoi, M. Maltase in malt; Applic^atlon of hioelicinical method 

for charaeterisatlon of dextrose to detection of-.. b.:>68 

Methyl salicylate ghicoslde present in bark of Betula kuta, 

li.; Nature of the- .. .. .nU24 

Brlen, J. R., and T/. Plamondon. Peat; Machine for drying — 

(P) .n:J2r. 

Briggs, A. P. Phosphate; Applications of the colorimetric 

method of uctormlning - .. .. n 58 l 

Briggs, G. H. Radium; Dlstrllmtloii of active deposit of- 

in helium and argon in an electric field .. n 9 Q 7 

Briggs, T. R. Dyeing; Physical chemistry of- .Substan¬ 
tive dyes .. .. .. 

and V. Migodlchian. Ammonium carliariiatc (‘quilibiiuin .. nioil 
See Louder, E. A. .. .. .. .. .. .. n92r) 

Brightmorc, F. 8. Powdered fuel and like biuncrs (P) .. iiSlH 

Brigl, P., and 13. Klenk. Plithalie anhydride as reagent for 

hydrolysing proteins .. n 31 

Brill, R. Silk fibroin .. .. .. ., n.')0 

Brlmlej', R. 0. Cotton ; Absorption of vapours of various linuiils 

by — .0903 

Brlndle, it. 0., and Corn I*ro«lurts Refining Co. Devtrin ; Manu¬ 
facture of-(P) •. .. .. .. »HH3 

Evaporating liquid substances (p) .. .n 41 )S 

Brlner, 13., and others. Amines, e.y., aniline; Catfilvll<! prepar¬ 
ation of..‘ 11307 

Butylene from butyl alcohol; Chlorination of — and the 

properties of dlchlorolujtano .. .. .. .. ri39d 

Nitric oxide ; Peroxidation of -. Increas*'in the velocity 

of peroxidation of nitric oxide at very low tempcraiiires nnoO 
Nitrous gases from tlu' arc: Action of refrigeration and of 

certain cntalystg on - .. .. .. nr»09 

■Vanillin: Preparation of -. Gxidutions wllli ozone n277 

Brlnje.s and Goodwin, Ltd. •S'rj’Scnnnm, C. J. n3, I{2.‘i8 

Brink. VV. Gasoline recovery (P) .. .iil24 

Brinkholf, J3. Magnesite; Production of —- from, c.f/., the 

woMte liquors of the i) 0 tash Itnlusiry (P) .. .. nu.'i, h421 

Brinloy, K. J. l^ead arsenate; Preparation and propeiilcs of • 

eolioidal -for sprays B 311 

lirliiton, P. ii. M. P., and R. B, Ellestad. Uranium : Determin¬ 
ation of - in carnotlte (p).nI017 

Brinlzlnger, if. .SVc Rulf, O. . H 55 

Brloux, C. Phosphates; Solubilisation of natural-in ai bl 

soils.•.BSOl 

Sulplmric acl<l; Neutralisation in the soil of — -- used for 

tlic destruction of we«!ds .. .. .n722 

Briscoe. Coals; Utilisation of low’-gnide and waste-in 

power production. Discussion .. lfi3T 

Brlttsli Allzariuf- Co., Ltd., and others. Discharging Vitt-dyes'uffs 

in textile printing (P) . .. u213 

Brltlsli Aluminium Co.. Ltd., and A. G. (’. (iwyer. Aluminium 

alloys (P) ji2fi2 

and others. Almnlniiim .silicon alloys; dlefinlng-- (P) .. u/Oy 

British Celancse, Ltd., formerly Brltlsli (Vllulosi- and Clieniiciil 
Manuf. Co,,and G. H. Ellis, (klluloseaectati-ur products 

made therewith ; Dyeing of -—(p).U«00 

British Cellulose and Chemical Manuf. Co., Ltd., and a. II. Ellis. 

Dyeing products made with eollulose ncetafi* (P) .. D8fl5 

and others. Artificial filaments; Treatment of tlu cads of 

-with lubricants (P) .. .. n.'i54» 

British Dyestuffs Corp., Jdd.. ami H. H. Hodgson. Dicliioro- 

tluoranc ; Manufacture of-(P) blO 

Nitroao-derlvatives of m-halogenphenols; Propiiraflon of 

-(P) .1187 

and others. Acrldinca ; Manufacture of substances related to 

the-(P). 

Caoutchouc ; Accelerating the vulcanising of-and pro¬ 
ducts for use therein (P). 0757 

Cellulose acetate ; Dyeing-(?). u 375 

Dyeing acetyl silk in deep fast sluides In direct dyeing (P) .. nl29 

See Baddllcy, .T. .. .. .. . .. B029* 

See Green, A. G.B28d,» d 289*, n291*. It3tt9. n.sfo*, «T60 

British Leather Manufacturers' Research Assoc. See Lloyd, D. .T. b 910 
British Research Assoc, for the Woollen and Worsted Industries 

See Bliss, H. J. W. .. .. 110.19* 


R. Berry. Qunrlr. 


British Thomson-HousGin Co., Ltd., and 

working (P). 

and W. le R. Emmet. Vapour; 8eparatlng-, or vapour 

ami liquid from a non-coiiden8jible gas, e.y., reeoviTy of 
mercury vapour in mercury turbine systems (!') 

See Fernbergcr. H. M. 

Net'Fonda, G, R. . 

Brittlehank, C. C., and I). B. Adam. Cotton seed ; Disinfecting 

liritton, II. T. S. Chromie, acid ; Electrometric titration of- 

using the hydrogen cli'ctrodennd the oxygen i lta trodc re¬ 
spectively 

Cliromium ; Diitermiiiation of-.. 


ItHJfl* 

HIOIH 

nOHo 


1(893 

U318 




»77i>* 

HKin 


l!rtH4 

n4d 

B122 

34 


U4()4 

KHOl 

H7«l 

11510 

II510 

8480 

n480' 

8477 


Britton, it. P. I,., .and Grilhths Bros, and Co. Impregnating ami 

coating; Fluid composition for compounding. - iP) ijl04* 

Broiidbent, A. L., and K. I. dn I’ont de Nemours and Co. Colinlos,’ 

material; Preparing short-fibre-for chemical trout- 

menl. e.y., nltnitlon (P) 

Broiidbrldge, W., and nther.H. Briquettes ; J'rodnetion of 

(P) . 

Kmnisions : Treatment of-(P) 

Broadfoot. .T., ami Sr)ns, Lt«l.. and .i. G. Robertson. Cement ami 
filling materials, plastic materials for the prodm-tion of 
moulded articles, ami adlieslves (P) 

Broadlii-ad, C. P. Gas or gases; Manufacture of eomliustllilo 

- - (P) . 

ami others. Gases; Manufacture of eomlmstlhio- (P) 

Bitx'lie, H. Coke; Combustibility of- 

l,ow-le,mperatnro tar: Itifiuence of temperature on yield of 

-from gas coals ,. .. .. ., .. .. jilfii 

See Fisclier, F. .. .. ., ,, 1)974 

Brockhank, C. J., and Abrasive Co. .Silicon carbide crystals; 

Purifying-(P).n.Mfv 

ami Uoss-Tacony Crucible Co. BefructoryartielesfP) .. n423, ii78B 

Brode, W. R. Ifydrogeii-Ion coneentratlon ; Determination of 

-by a speetrophotometrlc metlio<l, and absorption 

apoclru of certain indiealors 

and It. Adams. Dyestulfs ; Optically active-. Adsorption, 

absorption spectra, and rotation .. 

NVe Appel, W. 1>. .. 

Brotlsky, A. Hydrogen peroxide ; Concentration of dUute solu¬ 
tions of-by distillation in vamu .. 

Hydrogen peroxide; Obtjiinlng-from persulphuile nei)l 

Brog<lon, 13. M., and Brogdex t^o. Fruit or the like : I’roeesses of 

treating-(P). 

Brogdex Co. See Brog<l<'n, 13. M. 

Brokato. C. W. See. 8tclse, G. W. 

Brondcr, <f. A., ami T. CosHgun. Vapour extractor for dl.sfll- 

latlon of coal (P) .. IU 564 

Bronnert, E. Viscose artificial siik ; Mami/acliiro of-(P).. 1(374* 

Viscose ; Manufacture, of artlflelal sUk threads of any thick¬ 
ness from—■—(P) .. . .. .. i(9()r>* 

Brook. G. B. See Fairlie, D. M. .. .. .. .. pft72 

Brooke, ]3. H. See Brooke, H. N. .. .. n',‘> 

Brooke, H. N., and others. Paper; Manufacture of-(P) .. ii ;,2 

Brooke, W. L. Coconut oil; Detection of traces of alkali or soap 

in refined . nOHfl 

Brookfield, W, B. SG'cl; Method of making higli-speed-(1*) ii678 

Brooks, B. X. Ga-sollnes ; So<Uuni plumblte or “doctor” l^•st 

of . B624 

and Cliadelold Chcmieal Co. Petroleum sUli gases ; I'roeoss of 

treating-to prepare eldorohydrlns (P) .. BH08' 

and Mathieson Alkali Works. Brines ; i*urifleatlon of-(P) p57 

ami IT. O. Parker. Craekol gasolines ; Volatile yellow colour¬ 
ing matter In-.. .. ., ,, .. l{f)24 

Brooks, 0., and others. Apple seahl; Oiled wrappers, oils, and 

waxc.s in ooutroJ of - .. .. ..i(.397 

Brooks, F.T. Meat* ; Moulds on frozen- ,. .. 2(181, 1(960 

Broome, D. (.1 Road tars ; Consistency of-.. .. 25T, nlfio 

Broome, 13. L., and (Jenerul Jledmttlon Gas and By-Produets (!o. 

Gas producer (P) .. }(2o0 

Broomfield, H. See Russell, R. .. 1(268, B343, B480, BfiOO, d709, I(880 

Brophy, D. H. Aluminium in alloys ; Determination of-BftTfi 

Bropli^, 0. Electric induction furnace (P) .. .. .. Bfi38 

Brown, A. B., and 13. E. Rel<l. Alcohols ; Catalytic dehydration 

of. . imn 

Ammonia; Catalytic aikylatlon of- .. 1(965 

Aniline; Catalytic alkylation of- .. .. ,. .. b824 

Brown, A. L., and Westlnghouso Kloetrlc and Manuf. Co. Insulat¬ 
ing material (P) .. .. .. .. Hi',92 

Brown, C. A. Heat exelmngew (P).. .. .. .. !{774* 

Brown, (T. Med Silieate.s ; Obtaining metallic eompouml.s from 

-- <P) .1(511 

Brown, K. T. See. Avery, C. W. .. .. .. .. .. ni34* 

Brown, F. J. See Congdon, L. A. .. .. .. .. n984 

Brown, H. C.. and others. Fermentation of saKs of organic acids 

a.s an all to ditlerentiatlon of bacterial types .. .. 1(102.5 

See Henry, T. A.im;t 

Brown, H. D., and others. Soli Btcrllisatton ; Greenhouse-B645 

Brown, M. See Smith, G. F. .. .. .n202 

Brown, M. A. W. Nee Haddon, C. L. .. .. .. 117,1(219 

Brown, 0. W., and C. O. Henke. Tin ; Catalytic activity of 

-in rohictlou of nitro-compounds .. .. ' b48 

See Henke, (\ O.n232 

B 
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Itrown, It. It. 'See Norrlo, H. F. J. .. .. .. .. .. B200 

Brown, It. J. Beet 8iiK«r juices ; Dotormlnatiou of dry subst^aco 

In. UflSS 

iScc Stcwjirf, .r. .. .. .. .. H7U7 

Itrown, It. li., and II. <J. Berger. Naphthalene: KITects of Indene 

on delurmitmtlon of-with picric acid .. .. .. BBoO 

and Jl. 1>. Ihiward. Indene and etyrciie as constituents of car- 

hiintted wuter>ga8 tiir .. .. .. .. .. Il4d 

Brown, .s.. and tirlseom-ttuaseU Co. Kvaporntor coil (B) .. li774 

Jtrowa, \V. K. Propylene, metlmiie, and dlmctliyl ether; Kx- 

perlmonts with tfic nnaisthctlc gn.Hes- .. .. 11 B 8 U 

Brown, W. E. L. Hydrogen-Ion concentration ; Moasurcinent of 

-with glass olectrodi's .. .. .. .. nW08 

Brown Co. See Byera, H. C. .. .. .. B5i3 

See Eblc, E. .Bll 

See RIchler, 0, A. . Bll, niS, nlS 

See Vuu Arsdel, W. B. ., .. .. .. b719 

Browne, A. W. See. Louder, Ji. A. .. .. .. .. .. P02f» 

Browning. C. II., and others. Antiseptie action of compounds of 

the apocyanine, carhocyanluc, and isocyaiiine series .. B691 

Browning, II. M. .Sec itartou, E. 11. .. .. .. B810 

Brownlee, d. Kcrmcnt or lysln ; Position of Ihe optimum 

temperature of tlio action of .'I- .. .. .. u84B 

Brownlee, It. H.,und It. II. PhlInger. (Carbon hlnck(P) .. .. 1(224 

Bruck, W. See Aht.-tic.s. fiir Anilln-Kabr.Ji82r> 

Brude, G. .SVc Fester, 0.u210, J(2r>6 

Brlleklmoyer. (1. Aurig, M.1(117 

Jtrlinlg, V.. and Aktleselskahet Hydropeat. Ferric o.xlilc ; Manu¬ 
facture of colloidal solutions of-(P) .. .. .. 1595* 

Brlluner. (»chr. .S'cc Keltmayer, K. .. .. .. .. .. T(320 

Itrugseh, T., and 11. llorstern. Insulln-like .substances .. j(7:h> 

Itruhns, G. Pota.H<(ium earhonalit and pota.Hsium hydrourn car¬ 
bonate as standards in ncidimulry .. .. .. .. 1(316 

Siicrose : Forin.ithm of de.strins In iiivcrsion of- .. .. uHl 

Bruljncs, .1. See Holst. 0.u2in* 

BrukI, A. Arsenh;, antimony, and iron ; Miero-volumetrh; de¬ 
termination of-.. .. .. .. .. .. 1(202 

and M. Bohr. Hypophostdiorous and pliospliorous acids ; 

Betcnnlnation of - witli iodic acid .. .. 1(696 

J(ruinau», 0. K. .Sec ('hem. Fabr. Grleslu im-ICIektron .. .. 1(283 

Brumby, It. W., and otltcrs. I’aixT *, Muiujfacture of Iransparcut 

‘ -(p) n46.%* 

Hniml'y anil Clarke, Ltd. .sVc Brumby, II. W. .. .. .. i(46r>* 

Brimek, R. .SVc I’faH, J. K. .. . .. .. .. j«120 

Brunliiibner, 0. .SVc Stnpf, P. .. .. .. .. H421 

Bruni, <1. Inositol ; Production of phosphoric, derlvallves of. 

(P) .T(6.')4 

and T. («. i.<‘vl. (Juanidlncs; Reactions of some substituted 

-- witii Kidpliur .. .. .. .. .. .. B113 

Bruno, A. Extraellou by a liquid solvent of substances dissolved 
or dispersed in a liquid non-miscible tlicrcwlth; Ai)par- 

ntus for - .. .. .. .. .. .. .. l(4rt.'> 

Bruns, H. Benzol washing ; Final cooling of gas before-(P).. n349 

Bnis. G. l>el»y<iralion and dehydrogenation; (.Catalytic. 

by means of anliydrous zinc 8ul))hat(; .. .. .. u74 

BrutzkUb. M. Compre.s8ors ; Effecting eheinieal reuction.s in the 

interior of-(P) .. .. .. .. .. .. 11 OO 8 

Bruzac, A. Constant, G. .. .. .. .. ii22l 

Bryan, H., and others. Grajdilte resistance furnace : Electric 

..1(794 

Bryant, J. J. Bactericidal value of perfumes .. .. .. d765 

Buc, li. E.i and Standard Development Co. |«opropy| alcohol; 

Purifying and deodorising-(P) . b7S2 

Buell, P. 11., and U. M. Groff. Refrigeration; Method of-(P) Ji973* 

Buchanan, J. H., and P. A. Zook. Fruit; Vacuum dehydration 

of. P148 

Buchanan, R. Nooilli's of known composition ; Analysis of- 

and dcLennination of their content of egg solids .. .. B650 

Bucher, A. bVs Society of (dicra. Ind. in Basle .. .. .. B691 

Buclier, .1. W. .SVc Atkins, R. P.B774 

Buohercr, L. Potas.-^ium chloride ; Development of the prodiic-- 

Hon of-in llm Upper Rhine since 1919, and the* 

present problems attached thereto. 118 O 6 

Buchner, M. Aluminium hydroxide ; Manufacture of-(P) .. ij512* 

Ammonium blsulphatu: i’roductlor of-by heating 

aminonlnin sulph.iii (P).B17 

Hydrogen sulphide ; Production of-(P).Ii943 

Buckner, O. 8. R«5fractory materials; Thermal conductivities of 

some..B218 

Buddc, T. Protein degradation products; Derivatives of -- 

Insoluble in gastric fluid (P).1)770 

Bitdgeu, N. F. Aluminium-cadmium-zlnc; The ternary alloy 

system.. 1)878 

Alununiiim-zlm*. alloys containing cadmium; Mechanical 

properties of.. 273 t, b791 

Cadmium in aluminium alloys; Determination of- .. r426 

Fusible alloys ; I’ropcrties of.. 200T, b678 

Budnlko0. P. P. Aluminium chloride ; Preparation of-from 

clay. b292 

Barium chlorhle; Production of-from b|rlum sulphate 

(1*) b596 


PAQB 

Budnikoff, P. T.—continued. 

Sodium sulphide : Jnitueneo of sodium blsuiphato on yield of 

-by the fusion process.B466 

See Sclilmansky, .S. 0. .. .. .. .. .. ull 

Blichi, P. See Baur, E. .B106 

Biihllng, M., and M. Draemann. Rubber and leather articles; 

Production of an adhesive for-(P) .. ., .. b627 

BUnto, W., and K. Rudoloff, Furnace for calcining Iciosctguhr (P) i)183 
Biirger, A. Benzol In gas ; Apparatus for determination of —— B391 

See Frankfurter Gosges. A.-G.u294, blOOO 

BUrk, F. Benzene, toluene, phenol, and cresol vapours ; Speclflc. 

gravity of. . b823 

Biischlug, W. Explosives industry : Acid economy In the-.. b788 

Nitric acid ; Concentration of dilute-(P) .. .. .. i)942 

Biitlcr, R. See EUor, R. .. .. .. .. .. ,. b368 

Buttnerwerke A.-G. Sauber, G. .1)406 

Buffalo Foundry and Machine Co. iVs Engel, G., sen. ,. .. b82 

Buffalo Refractory Corp. Refractory articles ; Method of making 

-(P) .B134 

See Ohman, J. L, .. .. .. .. .. .. b469 

Buffard, C. F. Electric cell; Recuperation-(P) .. .. b390* 

Bulfat, C. See Kehrmaun, F. . Ij86, b12.'» 

AVc Piccard, J. .. .. .. .. .. .. .. d204 

BuiHngton, L. K. Bread making ; Process of-(P) ,. .. ii764 

Buhl, R. Refractory materials ; Burning-(P) .. .. b423 

Building Accessories and Flooring Co.. Ltd., and others. Asphalt; 

Manufacture of-(P) .. .. .. .. .. b384 

Asphalt; Manufacture of ('oloured—(P) .. B384 

Bulsson, 11. See Fabry, C.B693 

Bull, A. .7., and IT. M. Cartwright. Photographic density; 

Moflsuremeut of. .BllO 

Bull, F. .SVc Saballtsohku. T. .. .. .. .. i)828 

Bull, H., and A./.S. do Norskc Haitverkor. Magnesium chloride; 

Production of-(P) .. .. .. .. n712* 

Billie, 0. HiemciiH-Maitln open-hearth furnaces and gas producers ; 

Regulation of- .. .. .. .. .. ,. b424 

Biilley, H. H. Metals ; Apparatus for treating-In electric fur¬ 
naces (P) B801 

Bulli, M., and J,. b’crnamlcs. Potassium; Rapid determination of 

...B453 

Bullock, E. H. ('atiilysis; .Simplicity of mochanism of reaction 

us one of tlie faertors eomlltlonlng-.. .. b279 

Photographic (iyo mordanting ; Tiieory of-.. .. bU97 

Bullock, K. Valerian root and other aromatic drugs ; Assay 

of. iiBO.') 


Bunge, R., and O. Matter. Hexamethylenetetramine; Prepara¬ 
tion of derivatives of-(P) .jj 314 

Bunker, H. J. .SVs Thay.sen, A. 0. .. .. .. .. b 336 

Bunte, K. Gasifleation of moist raw lignite .B 817 

and W. Fitz. Coke ; Causes of dliferences in reactivity of- j)499 

and If. PIppig. Naphtlialcue : Solubility and vapour pre-ssure 

of-in relation to benzol recovery .. ., .. b 5 

and W. Wunseh. Cojipcr oxide ; Inllmmeo of the dissociation 

of-in gas nnaly.sis .. .. .. .. j{.'>82 

Baiillng, B. Pita fibre; Colombian..B741 

Bunting, D. Brass ; Brittle ranges In-as shown by the Izod 

Impact test. b3:17 

Buuzlauor Werko Longorsilorlf und Co. See under i.enKers(lorff. 
Buruhartz, II. 81ag sand as aggreguto in concrete und reinforced 

concrete .. .. .. .. .. .. .. B .^,99 

Trass-llmc mortar ; Inlluenctwif method of preparation of- 

on Its density and strength.B 5 I 7 

Trass as substitute for cement and as Ingredient of cement 

, mortar . 1,90 

and von Wrochem. Cement and cement mortar; Inlluence of 
sugar and similar substances on setting and hardening 

of. .. 

Burchenal, C. D. Filterable materials ; Apparatus for operating 

on-(P).. 

Bard, J. S., and J. C. Martin. Soil .solution ; Secular and seasonal 

changes in... 

Burdick, 0. L., and Chile Exploration Co. Electrode (P) .. .. b1018 

and Guggenheim Bros. Caliche ; Leaching of - and re¬ 
covery of nitrate therefrom (P) .. .. . 1,04 

Burdi«‘k, R. TI. Oaa; Process of making-■(!*).. .. b778 

Burdon, M. M. See Burdon, W. M.B622* 

Biirdon, W. M., and others. Liquid-fuel furnaces (P) .. .. b622* 

Burdens, Ltd. See Burdon, W. M. b622* 

Burger, P. Galvanic cell (P).B563* 

Burgess, A. H. Hops ; Report on manuring experiments on- B956 

Hops; Report on work on-at experimental oasts .. «958 

Burgess, G. K., and G. W. Quick. Steel; Comparison of deoxidis¬ 
ing effects of titanium and silicon on properties of rail ——— b258 

Burgess, P. 8 . Soil reaction; Effect on present-of long- 

continued applications of equivalent amounts of high 
calcium and nigh magnesium limes .. ypgo 

Burghart, L. M., and U. 8 . Industrial Alcohol Co, Alcoholysis - 

Process of-(P). ^575 

Burgwald, L, H. Coffee; Factors which influence the “ feather¬ 
ing ” of cream In. .. 

Burk, E. B. See Hinshelwood, C. N. .. 

Burke, 0. B. and L. P. Hydrocarbons ; Refining —— (P) .. b410 
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Burke, 1*. P. St« Burke, C. B. . 

Burkhardt, A. Se$ Orube, O. . 

Burlln, A. Sm Bffgen, H. d104, 

BorioW £• PropeUanU; Meaauroment ol resistance o0cred by 
metals to rapid dcrormatlon aiut applteatton to measurv' 

ment of pressures developed by combustion of-tn a 

closed vessel. 

Burmah Oil Co., and others. Paraflln or otlter wax ; Apparatus 

for sweating or cryMtalJIslng-(P) . 

See Allan, H. L. 

Burnham, 0. B. Brine ; Recovering valuable components from 

-(P) . . 

Saha ; Recovering various-from saline Ilqtiors (P) 

Bums, J. S. Le Petit, C. J. M. M. . 

Burr, C. R. See Rhodes, K. H. . 

Burr, <1. O., and R. A. Gortner. lluinln formed by acid hydrolyxls 
of proteins. Condensation of Indole derivatives with 
aldehydes 

See Wlllaman. J. J. 

Burrell, I>. H., and Co. Inc. See Feldmeicr, H. 

Burrows, G. H. See Wallis, K. S. 

Burt, F. 1’. See Bangham, D. H. 

Burt, 0. W'., and others. Milk ; Preparation of condensed- 

(P) . 

Burt, Boulton and Haywood, Ltd., and F. J. K. China, Producing 
disruptive forces in Aims of llnulcl or suspensions of sub¬ 
stances in lh|ulds conflned netween closely adjacent 
surfaces rotating relatively to one another at Jdgh spi cds 

(P) . .Hy29, 

and F. I). Miles. Indophcnollo bodies ; Manufacture of-(P) 

Burton, I>. Tanning; Chrome-. Review of the modern 

theories of chrome tanning. Precipitation figure as a 
means of control 

Biirtt, A. W. Ufi** Morgan, O. T. .. .. u3.M, Jt53T, 

Burwell, A. W. Chromic acid solutloiw : Production of-{P).. 

Iluschmann, W. See Schiitz, F. .P3<17 

Buss A.-G. Tin clUoride; Apparatus for the pro«iuctlon of unliy- 

drous-- (P). 

BuBwcll, A, M., and W. U. Gallaher, IMssolved t)xyi:i‘n ; Dettununa- 

tlon of-in presence of Iron salts. 

Butesni, D. Explosions in llquld-alr machines ; Causf's of-.. 

Butkewltsch, W. Citric acid f(!rmentatioii. 

Butler, R. A. Liquid fuel; Process of making-(P) 

Butler, T. H., and F, J. W, Popham. Bituminous and like comiHisl- 
tlons (P) 

Tar and bitumen or the like; ITeparatlon of nilxlurcs of 

-(H). 

Butler, W. W. Liquids; Apparatus for Mending-(P) ., 

Butteuberg, P., and H. Weiss. Hydrocyanic add ; Effect of • — 

when used as a fumigant on provisions . 

Buttorworth, J. .See lAncaster and Tongc, Lbl. 

Butterworth, T. S. See Mumford. K. M. 

Butzler. K. W, See Horsey, M. D. 

Dyers, W. («., and Brown Co. Jiickcl catalyst on sugar charcoal, for 
hydrogenation of oils, and method of making it (P) 

Byers Co., A. M. See Aston, J. 

Byk-Guldcnwerke Chem, Fabr. A.-O. Nitrocellulose and the like; 

J’roparatlnu of solutions or lacquers from-(P) . 

Opium extracts ; IToductlou of permanently dear— suitable 

for subnitaueous Injection-(P) .. ,. u«-»u 

Bubllmatlon; Apparatus for-fP). 

Byrne, J. F.. and J. I). BavLs. Bituminous coal; Loss of lioatlng 

value of-on exposure to air .l{775 

Byfm«, C. P. Liquid fuel; Manufacture of-(P). b210* 


C 


Cabricr, A. Distillation of ammonlacal liquors, tars, oils aud other 

liquids obtained In gas works (P). 

Cabrol, L. J. O. Water ; Plant for sterilising-(P) .. nlOO 

Caeda, R. Llme-sand concrete, and bricks, pipes, etc., made thereof; 

Method of manufacturing-(P).u083 

Cadgeno, E., and 0. Dunont. Fabric printing machines (P) .. u37f)* 

and J. Jeandros, Textiles; Soda-print process for-(P) .. BlOlO 

Cadwell, C, A., and Electric Railway Improvement Co. Electric 

furnace (P) r5()3 

Cadwell, B. M., and Naugatuck Chemical Co. Rubber and the like; 

Vulcanisation of-(P) .Bt04* 

Rubber; Vulcanising-with condensation products of o>n- 

monla and aldehydes as accelerators (P) .. .. B<I4, b757* 

and others. Rubber and the like; VnIcaniRntlou of-(P) .. B605 

Rubber and similar materials; Compounding of —(P) .. 1)605 

See. Naugatuck Chemical Co. b848 

Oalllo, A. OoUuiose acetates ; Preparation of..B937 

Cain, B. W. See Dannettell, H. B44 

Cain, J. B. Iron ; Influence of sulphur, oxygen, coppjT, aud man¬ 
ganese on red-shortness of. b945 

C^ar, H. Printing colours or ink; Manufacture of-(P) .. »797 

Calco Chemical Co. See Crossley, M. L. .B808 


Calcott, W. S„ and E. I. du Pont do Nemours and Co. Lead-nikall 

metal alloy ; Process of making a-(P).nO.^O 

and others. Napbthulenesulphoulc acids and naphthalene; 

Analysis of. .plflfi. b1007 

Oalder, W. A. 8 ., and others. Sulphuric arid ; Condensing the add 

fumes ovolvfHl during the rxjiioentruUun of-(P) .. n422* 

;9ee Chance and Hunt, Ltd. 

Caldorwood. H, N., jiiu. Condenser for distilling oils of wide boiling 

range . 1,656 

Caldorwood, W„ and others. Oils ; Pre|>afi»tlou of-for \arnl 9 hes, 

printing inks, paints, llnoli'ums, unrl the like (P) b682 

Caldwf’li, M. L. .SV« Sherman, H. 0.1,724 

Calico Prlutcra' Assoc., Ltd., and K. A. Founicanx. CotUoi laiirit s ; 

Treatment of -—to produce linen effects (P) .. i,;>08 

unci F. Roberts. Pabrlc.s; Production of pattern clbids on 

-(P).R598 

Californian Cyanide Co, See Metzger, F. J. .. .. ny4, n7«7 

CaUfoniian Fruit Growers Kxohttiige. Sfe .fameson, E. .. ii727 

See Wllwm, C. P. h7(i:) 

Oatingaert, G., and F. E. Huggins, Jun. Fradionating coliinin.s; 

Kilicieuc.y of . n7:i.'> 

.W Haslam, R. T, .. .. .. h;577 

See Ileymans, P.itWi4 

CatUiylian, T. F., and E. C. Cihlt'lii. Electric furnace (P) .. .. n:)24 
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Itotary tube furnacc.s; Apparatus for tllscliarging cxtcrnuliv 

I heated-(P). 

I diivclorH'rs ; Utilisation of phospliorus-arsenic-(F) ,. 

I bulphlte-cellnlosc waste liquor; Preliminary Ireutmcnt of- 

1 before cvHi>oratlon (F). 

Sulpimr dioxide ; Separating-from gases containing It 

with .simulraneous prcHiuelion of alkali thiosulitltatcH (F) 
Chetn. Fabr. GrQnau, lAndslioff imd Meyer. See under Lnntlslioff, 
Chem. Fabr. Ifaltlngen, Jurker und Co. See under .Tucker. 

Chem. Fabr. .fulilliig und Co. See under Jillillng. 

Chem. F.al>r. Kalk G.iii.h.H, Gaseous and liquid olettnes : Frepaia- 

tjou of -(p). _ ‘ 

and II. Oclune. Coke ; Production id a.shl'es3 .’ • for inetalluV- 

gleiil purposes (F) 

Diultroethyiencglyeol; Frc|)aratlon of-^ togctiier with otlier 

nitro-compounds from othvlene oxide (F) 

tJIycol nitrates ; Production of-from the produetj^ obtained 

by nitrating cthylenic hydrocarbons (?) 

Solvent for rclliilose esters, resins, oils and tlie like (P) 

and others, (ilycol iiUrattw ; Preparation of-from nitration 

prcKluet-s of gaseous nn-siiturated hydrea^atboas (P) .. 1 

Producer-gas tar ; Dehydration of-(p) , 

• Tars ; Treatment of - with acids and Mm like (P) \ 

(nicni. Fabr. Koiilg, (Jftlirr, und Krcgllnger. See under Kr.iilg. 

Chem. Fabr. Kunhelm und Co. A.-(}. See under Kimhclm, 

Oliem. Fabr. L. Meyer. See under Meyer. 

Chem. Fabr. •* Norglnc** V. Htein. .sVc under Stein. 

Chem. Fabr. Phnrnui, G.m.h.II. Wiitten or printed inatU-r, draw¬ 
ings and tile like ; Reprodu< tlon of-(!')., 

Chem. Fabr. vomr. Sandoz. Cardiac glucosble of JtulOug ecUlu- ■ 

.Mnmifncturc of the-(P) .. j 

Hcxatncthylcnctotraiidue ; TlierapeuticaHy valuable coinpound" 

• • • • • • .. .. .. .. I 

Chem. Fabr. Teterow A.-G., and \V. Siegel. Auuuonlutn chloride; 

Preparation of sublimed-(I*) .H 

Chem. Fabr. TItanIa G.m.b.U. Carlsmie .acid ballrs ; Production of 

^ (]»). . ,. 11 

Cliem. Fabr. von ifeyden A.-G. Antirnony comiMunids ; IVodiietlon 

of secondary and tertiary a romal Ic-(p).j 

Arsenic-antimony eomirounds ; I’loductlnn of organic ~ — (P) 

,, , , . b8()9. 8810, 1 

Explosives; Manufacture' of ammonium nitrate-r-aiiablc of 

being cast and moulded (P).. 

Stiblnlc i Production of complex compounds of aromatic 

8i*pho-halogi'n amides ; Preiwratlon of alkali salts of aromat ic ^ 

and W. Moewes. Smllum blsulphato ; MethM of pricking_ (P) * 

and 0. Philipp. <.'C-PhonylnlkylmcthanedlaJkyIsulphoncs; Pre- 

l>aratlou of-(p). 2, 

and H. Schmidt. Dlarj'lantlmony comiumnds; Preparation of 

I —_ _ _ _ ^ ^ ^ ^ ^ ^ ^ ^ U8O0 8 

Monoarylantliuony c4)ini>ounds ; Preparation of — (p) .. ’ n 

Clicm. Fabr. vonn. Weller-ter Meet. Adhesive ; Manufacture of_^ 

from nitrocoliulose. for leather, wood, paper, glass, pon elaln, 
etc. (P) .. .. .. _ _ _ _ .. B 

Amlnonaphthalene* and aminohydroxynaphthalenesulphonlc 

adds; Preparation of derivatives of-containing sul- 

Phnr (P) .. *. J, 

Aromatic sulphonyl chlorldps; Production of_(P) .. .. j, 

Distillation; Separation of liquid mixtures by——(P) 8 

Tanning agents; Manufacture of easily Kohibic-(p)!.' ” d 

and E. Froelich. Alkylated amines; Preparation of-(P) n 

and G. Racky. Cellulose acetate; Preparation of plastic sub¬ 
stances from-(P). _ .. 81 

andK. Utt. Tanning materials; Preparation of artlflcial -^—(P) ui 
Ciiom. Fabr. Welssenatcin Qes. Aw Baum, G. .. .. BlOl*. 8l 

Chem. Laboratorium fUr Anstrichstoffo O.m.b.H. See Weithftner, R. b; 













22 


JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


PAQB 

(Jhein.-Pbiirm. \Vi rk«^ Bail Homl>iirg A.-G. Camomile extract; I»ro- 1 

«lm;tlon of !i - -(P) .. .. .. .. .. B578 | 

SUlcic acid granulate ; Prepiiratlon of a colloidal soluble ——- (P) it617 i 

Oliom. WiTke vorm. Atierges. Enamel; Method of rendering- 

opaque (P) .. .. .. .. .. •• b382 

and M. Volriier. Copper mirrors ; Production of-on glass (P) b514 

an<l ofieTs. Titanic oxide; Profluetlou of-from tUanlferous 

iron ores (P) .. .. . J«5ll 

X.v IVAll:.. .1. .1»7U7 

(•hriii. Werke Carbon G.m.b.H. Charcoal; Preparation and rcclvlfl- 

cation of actlval«<l-(P).R1I20 

(;h< jij. Werke Orenzaclj A.-G. Alkamino esters of tropic ucnls and 

ncetyltropic a« l<l; Preparation of-(P) .. JB-tOJ) 

anliydrlifes of o-liydiotintmarlc add (inolllotlc 

acid); Prodnetionoi' —(P) .. •• •• •• B017 

Hydrogetj bronude; PriHin<'tioti of-from bromine and 

hy<lrogi'n {P) .. B7U 

Organic ('<»nip.»iin(ls ; Ovidafioti of aromatic-(P) .. .. B401 

Chem. Wcrksbltlcn Jaibrlcatlng greases; J’reparation of j 

ne utral, solid colloids atid -- • (!') .. .. .. nB22 j 

Ohetnosan Akt.-ties. Mcrniry dnivallvcs of llyd^o\y^ulphuben7-oie 

acids and thi lr liomolognes ; I‘rodiic0on of solutions of- 

(P) . ' .U927. B097* 

(dieti, T. II. .SVr Cmtgdoti, L. A. .. .. .. •• •• Jiai7 

('ht''‘nc\(aii, C,, and H. Bous>n, Calciiim ; I>ctcrminutioii of-by ; 

the iicpbckitiii ttif til* Ihod .. .. .. .. .• nlf>6 | 

(’h*T« lii‘irskv, N. Ciitical solullon temj»«*rattir*'S; IKdcrinination 

o\ ■ .I»319 > 

Wlilte I( ad : Mamifacfnt'c of-by tin* IMitch process .. .. B303 | 

Ofn rpiUo*!, F. -sVe Kehrinnim, F. . •• H5i>l 

Ohcrtcidr. M. .SVc Bogert. M.T. .bloOft 

Clie.snnt, V. K.. .SVc l’ow«-r. F. it. .. .. B14B , 

Clicvalicr, .1., nmi E. Dantony. I’yrcthruin llowcrs; Toxic action | 

of Inscctb'ldai prim lpie of • • .. .. .. •• U31 | 

Ohlarlno, .1. P. Sodlmn bicarbonate containing sodium carbonate; i 

Voliinu'frtc jiiialysis *>!'—. .. b377 : 

(.lilbnall. A. C. Spinadn. a new protein from spinach leaves .. .. J«9(H ^ 

Phlcago Trust Co. »»> Ktis. T. G. .. .. .. .. .. B103 1 

,SVc Roberts. A.H4M* ! 

Chief t^onsoliilatcil-Minhig Co. Wlgtiin, G. II. .. .. b:140* 

Chile Fx plortition Co. .Vee Jtiiidii k, C. J-. .. .. .. .. JJlOlH ‘ 

Chilowsky, 0. Atomising aiul gasifying lieavy cotubusMblcs for ; 

intcrnabeonibiislion engines, funiaces, or the like (P) .. nH5 

fliina, F, .1. E. .S/c Btiit. Boulton and Haywood, Lt*l. n929, n029 | 

f'liinoin Fabr. ehem.-pharm. Pro<luk( A.-tC (von Ken-szt.y un*l Wolf). ! 

Curbuniic est*-rs containing i iu'tic ; Preparation of .(P) liTOO 

Chisholm,!). -SVe tieinlcr.son, 0. G. .. .. .. .. l«278 

Clilopin*', V. Rjidlum and barluin ; 8*‘|iaraf ion of- .. .. n5f» 

Chlorine Pnaluds Co. .lewell, W. M. .. .. .. .. B909 

(duuidiaek, 1>. Soil; Analysis of-by moans of bacteria .. B722 , 

.Still bacteria ; Inllutnee. of nutritive elements on development 

of..B722 

Chorkavdv. I., and 1). iTuni t. Petroleum from Czechoslovakia .. DH03 
<3irLsman. Jt. K., and .Semet Solvay Co. Electrolytic cell (P) .. B138 

(lirlst. B. .SVr KIbs. K.B504 

(diristenwen. C. P. FerillUiug mat*Tial; Production of-(P) .. B607 

Christensen, J. H. Pliotographli; niultieolour screens; Method of 

producing-(P) .. .. .. B403*, B99K 1 

ChrLsteiiBcn, N. Sulpliide ores of load, silver, and coiijwr ; Process 

of treating-(P).B388 j 

t’hristcuson, G, J.. Ammonium chloride ; Method of producing- i 

from ammonlaeal hot distillation gases (P) .. B97r> 

and R. Sanduhl. Ammonia; Process of producing .salts of'— (P) B1013* 

C^lirlstlano. Fuel; PTactlonal distillation of-<P) .. .. B821 : 

Chrfsflanfien, V. .See Benedicks, C.B830 

Clirlstie, (;. II. Troutman, F. E. .. .. .. .. .. B96 

(3jrlstie., E. W.. and Wliwler Condenser and Engineering Co. FTvajx^r- 

ator(P).B6:>7 I 

Chrzaszcz, T. Ainylase; Inauf-nco of temiKirature on s.acchurlfying I 

]K)wcrof- .. . .. i»l09 

Malt amylase from dliforent cereals ; Hydrolytic |K)W*‘r of- 

and re-adlvQtion of amylase inactivated by heat .. B7fll 

Chur, E. 'Tar fmetions; Recovering - directly from gaseous 

products of distillation (I*) B54fl 

Chitn^h, C. 0. t’hare, E, M. .. .. .. .. B844 

Cle<!hanow8kl, J. AVe IFi 1 1 J. .. .. .. .. B0r>3 

('laasaen, A. A. Smith. G. M. . .. .. Bo22 

F’laasz, M. Porcelain subs-tilute ; Profluctlon of-(P) .. .. Bf»l.^ 

liaison, li. Chromancfl: Preparation of *- *-(P) .. .. .. B849 

Cluue.y,.I. C., atul Nitrogen Corp. Atuinonia; ByntheHla of-(P) b42U 

Ammonia synthesis ealalysr. ami method of making It (P) U&6, 1)420 

Ammonia-sytirhesU catalysts ; Regenerating-(P) .. .. B420 

Catalyst and method of making It (P) . .. BSd 

Clapliani, H. W. .Sec Nolan,'1. J. .. .. *.B771 

Clapp. F. B. See I Joyd, G. F. b987 

Clarcus, J. Oxydasea.B959 

Clark, A. J. Peptone; Some active prlneijilea of- .. i)488 

and Glasgow and London Relining to., Ltd. Baking processee; 

Compound for use In-(P). b490* 

Clark, £.D. 5m Shoatrom, 0. E. j.B439 

Clark, E. M., and others. Petroleum olla; Treating-(P) .. b165 


Clark, F.E. Steel; Manufacture of-(P). b940 

Clark, P. 0. Electrolysis ; Method of-(P) .Bdl 

Clark. P. W. See Lane, A. 0. b860 

See Travers, M. W.B244, b865 

See Travera and Clark, Ltd. .8614 

Clark, H. H. Knamclllng furnace operation (P) .nl014 

Clark, H. W. Water purlfi*^tion by flltcrs charged with aluminium 

or ferric hydroxide .B441 

Clark,.!. 5 m Hood. J..7. 1)958* 

Clark, L. I’etroleiim ; 'Treatment of--(P).B460* 

Clark, L.P. Metals; Process of treating solutions of-(P) .. b876 

Clark, N. A. Yeast; Inlluence of ecrtnln chemicals on rate of repro¬ 
duction of-in wort .. .. .. .. b895 

and K. M. Roller, “ Auximones ” and growth of the green plant .. b484 

Clark, P. G. 5 m Hood. J. .T. b958* 

Clark, T. W. F. S'm Pearson, K. T., and Co., Lid.B881 

Clark, W. Hydrogen iwroxide, sodium arsonlte, and light; Reversal 

by.. b770 

Photographic emulsion; Scnsitivoni-.ss of tho sliver halide 

grains of a-.. .. .. .. .. B234 

J’hotograpiilc: plate ; Sodiuni arsejiite and the • - .. .. B77 

Photography : 'Theory of action of hydrogen peroxide and ozone 

JW fogging agents in. .Bll6 

Clark, W. M. See Klvove, E. b707 

Clark and Co., Ltd., and D. M. McLIntook. Mercerising machines (P) B46.'i* 
Clarke, f, D.. and II. W, Frey. Reducing sugars in leather and tan¬ 
ning extracts; Effect of certaiu <le-lcadlng agents upon 

hydrolysbi In dctcunluation of.. b528 

Clarke, T. Flour ; 'Troatinent of-(P) . b71 

Clarke, W. F. See La Forge, F. B. b76 

Classen, A. Metab ; Production of glossy metallio. coatings on- 

(P) .b47«* 

Claude, G. Ammonia; Synthesb of-under very high pressure B710 

and r/AIr Llqulde. Ammonia : Conversion of synthetic -.into 

solid armiioiuum ehlorhlc In coujuuctlon with tlic production 
of sodium carbonate (P) .. .. .. .. .. P408* 

Ammonia ; Synthesis of-(P) .. 1)747* 

Ammonium chloride and sodirim carbonate ; Slmultan*‘Oiisly 

preparing-employing ayuthetle ammonia (P) .. .. B336* 

Hydrogen; Manufacture of-by partial liquefaction of 

gaseous mixtures such as coal ga.s (V) .. .. .. .. 1)933* 

Jhailiun bicarbonate and ammonium chloride ; AKcrnate pr*-cl- 

pltatioii of — (P).B380* 

and others. Natural ga-ses ; Treatment of-(P) .. .. 1)685 

( •Iavi‘1, A., Fiirbcrel- uud Appretur-Crcs., vorm., and F. Liinicmm'ycr. 

Centrifugal drying apparatus for dyoil materiab (P).. .. b594 

Clavel, P. Threads, yarns and ful)rics of, or containing cellulose 

acetate; Treatment of —(P) . b743 

Clayton, A. 5se Holliday, L. B., and Co., Ltd. .. .. b247, B936 

(dnyton Aniline Co., Ltd., ami .1. (i. Gnindy. Ollulose acetate; 

Treatment of-in alkaline liquids (P) .. .. .. B&OS 

Cleave, A. H. W. Metals , Apparatus for the electrolytic deposition 

of-(P) . b522 

(’legg, G. O. Cottons ; Mca.surable characters of raw —Breaking 

, load of .single cotton hairs .ii212 

and 8, C. Hurldnd. Cotton; betermiitation of area of cross 

section ami hair weight per ceiitliuetre of raw — .. .. b88 

Clegg, W. U., and G. Wluttakcr. .Stone or marble; Manufacture of 

artificial-(P) b983 

ClemciLs, 0. A. Lead number of maple products .B050 

Lead number of vanilla extract). .. b888 

Clement, A. W., and Cleveland firass Mauuf. Co. Alloy; Acid* 

resbting-(P) b21 

, Clement, L. du P., and Kent County Oil Con). Liquid fuel; Com¬ 
pound-- and method of producing it (P).P85 

Clemm, H. 5 m NIederbaycrteche Cellulosewerko A.-0. .. .. n743 

See ZelJstolf-fabrik Waldhof.B393, 1)820 

i.'lemo, G. R. See British Dyestuffs Corp. .. .. B590 

Cleveland Brass Manuf. (]o. See Clement, A. W. .. b21 

Clevenger, 0. H., and Research Corp. Ores ; Heat treatment of- 

(P) 1)523 

(leVengcr, J. F. Micro melting fiolnt ap])aratns .B818 

Clevenger and Caron. See Caron, M. JI. .. .B429 

Cllbbens, O. A., and A. Qeake. Cotton ; Chemical analysb of-. 

Dctorminatlon of copper number .I)211 

Clifford, H. E., and Scovili Manuf. Co. Ele<trlc furnace (D) .. 1)038 

Clifford, P. H., and M. E. Probert. Cotton ; Constitueuta of w-ax of 

Anicilcau (Mbslasippi Delta). b795 

and otliers. Cotton ; Chemical unaly.sis of ——. Determination 

of fat, wax, and resin. b372 

Cliuiax Molybdenum Co. 5 m Bratton, W. N. .. .. b717 

Cllnchflold Carbucoal Corp. See McLaughlin, J. W.Bt004 

Ciingestein, H. 5 m Bayer, F., und Co. . b379, B413 

Clot, G. See Raymond, E. . b796 

Clough, R. W, See Shostrom, O. E. b439 

Clough, W. W,, and others. Nitrocellulose ; Solvent for-(P) .. b495 

Clover, A. M. Chloroform; Auto-oxldatlon of..B162 

Cluzct and others. Bacterial cultures; OpUmnm and limiting hydro* 

gcn*lon concentratiooB of..B660 

Clymer, W. R., and National Carbon Co. Dopolarbing mixture (P).. B182 
Coad'Pryor, E. A. Glass; Action of potassium carbonate 


on lead —. 27T, B944 
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CoatoSj W. S. Coakt; Vtillsatlon of Iow*grado and waste-In 


Cobb, J. W. S€« Houldsworth, H. S.nl75 

S64 Pexton, 8.u(5.'9 

Cobb Electro Aoductlon Corp. Tin ores; Reduction of-(I*) n9r»(» 

Cohorly, C. J. Motioa-plcture film (P).ii3« 

Ooblentz, W. W,, and C. W. Hughes. Paints for decroasing ctr 
lucreaslng boat radiation from surfaces ; Kuilsslve tests 

of. d719 

Coc^iran, R. B. See Marsh, JI. 8.ij42» 

OockeriH, 3., Soc. Anon. Tunnel furnace for metnniJi«l<‘nl use (P) n221 
and A. OouBin. Ores containing iron or other metal: 

Treatipent of - (P).n.j74 

Cocking, T. T. Clnool; a*Naphtliol motlio«l for deterinlimtlou 

of-In essential oils .. .. .. u233 

(Jocksedge, II. E, Sodium carbonate compound; Ihroductlon 

of a -(P) . n\fi 

Sodium carbonate ; Manufacture of-(P).unso 

and Solvay Process (’o. Hodlura carbonate; Process of 

forming -(P). u7h« 

and others. Sodium compound; Mauufacturo of a —— (P) n257 
Cocoa Products Co. of Araericn. .Sex Kddy, C, P. .. u432 

See Wilson, R. K. .. .. .. .. .. ur.OS 

Codd, L. W. Alkali slUcate solutions ; Production of-f I’) .. u5rt 

Coo, M. H., and 0. L. lUdwcll. Stirch and sugars; Detormina- 

tlon of- by the use of picric acid .. n:U)6 

Coffee Products Corp. See Wiinraer, K. H. .. .. .. n7fi4 

ColA^ier, C. Antimony ])lgmrnts ; White . .. n7Wfl 

Paints; Colloid phenomena In —— duo to polymerised olU 

Paints: Colloidal thickening of-.. .. 

Paints ; Thickening of-.. .. .. .. .. ii2d.'> 

See Nlcolnrdot, P. .. .. .. .. .. n666 

Coffin, E. P., and J. II. McCauley. Rlaat furnaces; Method of 

operating-(P).n582 

Coffin, .T. <1., and Naugatuck Chemical Co. Sulphur; Method and 

apparatus for uniformly lluoly dividing -(P) .. d712 

Coffin. T. 1). L. See Armstrong, J. W. r004 

Coghlll, W. H., and C. O. Anderson. Flotation; Tnterfar.lal 

tension equilibria Important in - .. .. u2()l 

Coghlan, T. A. Wool; Treatment of -— to prep-are It for 

munufaoturo (P) .. .. .. .. .. nftl* 

Colien, A. See Prudlcy, H. .. .. .. .. .. iffi84 

Cohen. J. D. See Prowning, C. II. .. nOPl 

Cohen, M. .1. See Ellis. C. .. .. .. .. .. u4f»2 

Cohn, J). J. See Nelson, J. M. .. .. .. .. n.S43 

Cohn, E. J.. and H. E. E. Herggren. Cfitseln ; Jtclittlon between 

amlno-acid composition of-and its capacity to 

combine with base .. .. .. .. 

Zeltt; Itcdation between compo.sltlou of-and its aiid 

and bash; properties .. .. .. .. .. nooi 

Cohn, W. Ceramic Industry ; Heat economy In llm- .. 11674 

Colas, A., and others. Liquors obtained in the alkalidreutiiient 

of plant materials ; Treatment of —- (P) .. .. u708 

Colas, A. P. J. See Colas L. .7. B. A.n743* 

Colas, J. See Colas, A. .. .. .. .. .. .. iifOB 


Colas, 1. J. B. A., aud others. Liquor accruing from the lixivia* 

tion of vegetable matter; Treating-(P) .. .. 1)713* 

Colbeck, E. W'., and l>. Hamson. Silico-mangauese .steels; 

Hardening of -.. .. .. .. .. .. U;'>I9 

Coll)y, 0. A., and Metropolltan*Vlckers Electrical Co., Ltd. 

Electric furnaeej) (P) B.'jfid 

and WcstlBghousc Electric and Manuf. Co. Eleotrur furnace 

(P) .lj,^24 

Colo, D., and J. G. Bergman. Grinding mill (P) .. .. nl.'ifb 

Cole, G. W., juD. 8Hk; Process of treating-(P) .. .. b743* 

Cole, R. K. See Sherwood, C. M. .. .. .. .. B840 

Coleman. W. 0. Centrifugal machine (P) .. .. b322 

Coles, G., and J. I. Graham. Coal; Influonco of predicating 

unoxidlsed and partially oxidised-upon lls rale of 

absorption of oxygen .. .. .. .. ij973 

Coles, W. J. See Alien, E., and Co. Ltd. .. .. .. .. Bo83 

Coley, H. K. Ores, oxides and the like ; Reduction of-(P) D601 

Colin, H. and A. Ohaudun. l>extrose from sucrose .. Bd20 

Glucose from a* and jS-glucosldes .. .. 1)312 

Collardcau, .1. See Altwegg, J. .. .. .. .. B927* 

Collazo. J. A. See Bickel, A. .n39d 


Collfubcrg, O,, and G. Bakko. Antimony; Determination of 

-with permanganate la hydrocililoric add solution n202 

Collett, R. L. Tannery lime liquors; Bacteria In-.. ., B25 

Collin und Co. Coke: Cooling of-from cnke*ovcn plants (P) B777 

Coke ovens; Gas reversing device for regeucrafivo-(P) H9.34* 

Cutlinga, W. R., and others. Magnesium chloride; Method of 

nmking anhydrous - (P) . b174 

Collins, C. 6., and Bollls Heat Treating Co. Crucible for heat 

treatment of metals In a salt bath (P).B.302* 

See Bcllls, A. B. .B562 

Collins, B. F., and General Electric Co. Electric furnace (P) 1)951 
Collins, G. E,, and A. M. tVllllaros. Cotton Imirs; Swelling of 

— In solutions of potassium hydroxnlo .. .. B506 

Collins, H.. and Bleachers* Assoc., Ltd. Drying cylinders (or tox- 

tiles etc.: Doll-heads for-(P) .nOl* 

Collins, M. G. See Kiam, E. . b561 


I 

I 


Collins, W. D., and M. D. Foster. Manganese in water; Deter¬ 
mination of-by the lUsmnthatc method .. 

ColHp, J. B. See Banting, F, G. 

Oolman, H. 0., and 1C. W. Yeoman. NKphthalmo: ICIfects of 
Indeno on deterinlnatlon of —- l)y picric add 

Coltman, R. W. Manganese ; Determluatlim of-. Manganous 

oxalate a.s a primary stamlard 
See Cunnlngliam, T. R. 

Columbia Oraphophonn .Manuf. Co. Thermo()!a<itlc eomijo.iltlons 
and process of compiuimling them (P) .. 

Cohimblan Carbon Co. See Lewis. 0. C. 

Colvocorcsses, G. M. .''W Hchinidt, W. A. 

Combo et Fils et Cie., Soe. Auc. Ktabl. A. Loatimr ; Piodtndon 
of washable printings Oil —(P) .. 

Comlier, N. M., and 8. .T. .Saint. .Soils; Ab.sorpflon of bases l»y 


C'oinley, R. (7. See Elmore, G. Tl. .. 

Commerdiil Steel l.'o. Steel and process of manufacture 

(P) . 

Commln, F. J, - Plasllc materials, c.g., roollng felt; Production 

of -(P). 

Comp, do PettiuiK^ Soc. Anon. Coal; Recovery of by-produ<'ls of 
dlatlllatUm of-(P) 

EtliylHulphuric ad<l : Manufacture of-from ethylene (P) 

Comp, d’lixplolt. des Proc. do Pliotographic en Coulcura L. 
Dufay. •St'f' iouier Dufay. 

Comp, dos l'\)rges de ('liAfillon, (Jommentry et Nciivcs-Maisons. 

Steel and jilloys siusceptible of tempering; Thermic 
treatment of —- (P) 

Comp. Gen. des l’ro»l. Clilmlqu«-!i do Louvres. Zinc sulphide; 
Manufacture of-(l‘) •• 

Comp. Natlonale do Mntl6rea (Vilornntes et do Prod. Cldm. Dye¬ 
stuff ; Manufacture of a —• from naphthldlne (!’) .. 

Ptrylenc ; Manufacture of - (P) • • 

Complex Ores Recoveries Co. See (ioolbaugh, .M. F, 

(/’omstock, G. F. Aluminium bronze ; llardnes-s of heal-treatoil 

Conant, J. B., and H. I). Cutti-r. Hydrogenation ; Irreversn)Ie 
reduction and catalytic - - - 

Condor, H. Pyrltlc ores; Hydrogen roa.sting of-with 

recovery of sulphur and iron 

Cone, L. H., and National Aniline and Choudeal Co., Inc. 2.3- 

Uydroxynaphthede neld ; Manufactnn! of .- (P) .. 

Congdon, L. A., and C. If. Beige. Analy.sis ; CrIlUal studies on 
methods of --. Nh-krd 

.and W, W. Bray. Analysis; Critical studies on metliods of 
-. Selenium 

ami R. C. Canter. Analysis ; Critical studle.<j on methorls of 
——. Cadmium 

and 3. A. Carter. .Analysis; Critical studies on methods of 
-. Aluminium 

and T. H. Chen. Analysis; t.!rltioal studies on methods of 
-. Cobalt 

and D. Fitzgerald. Analy.sis; Critical studies on inetho<is 
of-. Barlunr 

and R. K. Gurley. Analysi.s; Critical sludlos on methods 
of-. Chrotidiim. 

and J. L, .Neal, jun. Analysis ; Critical studies on nudhuda 
of ——Mangane.se iti steed 

unci K. L. R.ay. Analysis; Critical studies on metliods of 
-. Cerium 

and L. V. Rohuer. Analysis; Critical stiKliit)on methods «)f 
-, Molybdenum 

ami others. Analysis ; Oitieal studies on ntethmis of —. 
Calcium 

Analysis; Critical studies on imdhn4ls of-. Carbon in 

steel 

Conley, .7. E. See Harden, J. W. .. 

See. Moore, R. B. ., 

Conlln, F. See Chemical Treatment Co. .. 

Connell, 0. A. See Knight, H. P. .. 

Connell, 8. .1. 17. Lyeonin ; Colorimetric determination of- 

unA 8. 8. Zllva. Antiscorbutic fortor ; Differential dialysis of 
the - 

Antiscorbutic preparations; Reducing properties of - 

Conner, C. H. Sec Davitlson, J, G. .. .. .. nl60 

Conner, 8. D. Crops on acid goils; Some factors affeetlng the 
growth of - .. 

See Brown, If. D. 

Connsteln, W., and K. Ltldeeke. Glycerol; Process of manufac¬ 
turing - from sugar by fermentation (P) .. 

Conroy, J. T. Annual Meeting proceedings . 

Consldino, h\ .7. Hydrogen electrodes. 

Consortium fdr elcktrocheni. Ind. G.in.b.H. Aeetnhlehydc; 
Preparation sf-from acetylene (P) .. 

Acetylene ; PuriHcatlon of-7jy means of mercuric chloride 

solution fP) .. 

Anhydrides of fatty uelds of low molecular weight; Manu¬ 
facture of-(P) .. 

Reain ; Production of artiffelai-from aldehydes (P) .. 

and II. Deutsch. Acetaldehyde, acetic anhydride, etc. ; 
Treatment of organic liquids with relatively small 
amounts other liquids wldoh give rise to injurious 
side reactions, e.ff., in preparation of —• (P) 
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ConsorHuin filr cN-ktrocIiom. Ind. O.m.b. If. —<f}iUiniied, 

and oth^FH. Arid aiihydrhb's ; Preparation of-(P) .. B849 

Aldehyde rrsinx ; for improving-(P) .. .. B840 

See Panin, K. .. .. .. .. .. .. b450* 

See IftTrirmnn, W. O. .. .. .. d434*, U440 

Confltal)Io, P. II. .SV<' Pnimor, W. (t. .. .. .. b848 

Constant, (J., and A. Jlruzao. Froti or steel ; I'rodnctlon of —— 

hy Hie direct, treatment of oroa frce<| from ixantrno (P) n22l 
€ontar<ll. A., and tJ. Cazzuni. Arsenohenzene derivatives .. ]J0r)3 

O^ntiiu'iitale Iiidiistrle-Vojwerfuii^ ties. See link, L.Ii2:i0* 

Converse, L. S,, and Atlas Powder ('o. Artlfleiul silk threads 

or other relliilose llhre.s; I'roress for iimimfaeturina- 

(P) .n415 

Coogan. J. Petroleum content from petroleinn-hcarlnjrsatKl or sliale ; 

Extrai'tintf the —-- (P) .. .. .. .. H411 

€ook, K. P. Nee llopkliison. E. .. .. .. .. ii879 

Cook, M. (.'adiniiiiii-lead-ziuc system .. .. .. .. .. n337 

Oook, It. M, Aniinonimn nitrate as an explosive .. .. .. PHoO 

<’/Ook, II. W. Crllitlose acetate ; >rurml’aetnrc of . (P) .. .. 11888 

(Jooke, (!. .7. Atniosplieiie eotii|><)inid for divers’ use (P) . , .. ii73 

(.Vmke, K. Ji. JOnamel; Kfleet of fiirtiaee alniosphere on firing 

of..nri] 4 


<!oo}baiiRh. M. K.. and others. Sulj)lniri<' anhydrid<‘ and Biilplmrle 

iieid ; i’roees,s lor producing (P) .. .. i$101‘2 

Cooley. .7. M. .SVe ltn)oks, (•. .. .. ii397 

Coolhaas, t'. NVe Sulumen. N. L. .. .. .. .. .. iii)92 

Coolldge, A. H. (‘Iiareoal; Adsorption of vaiKiurs by- .. H350 

Coombs, F. A. See Welfli, M. P.. .H7f.8 

Coombs, K. li. Pridt jtileos; Pres(r\l!iK - - (P) .. .. .. n572 

Cooper, A. 8. Ammonia; WiiinliiK-from l)ltuiiilnous shale (P) ii665 

CoofMrr, li. A. J‘arnldelivdc; A<rtlon of-ii}K>n proteins and 

Uplns .nO04 

and (I. E. Forstnor. Ibieteileldal action ; Seleellvc- .. ni)02 

.svr Mornan, (i. T. 304 t, n3r>l, :i,V2T, ijO‘23 

(VioiMT, 71. M. DavLs, .7, 1>. .. .. .. .. jjO.'iO 

Cooper, J7. 8., and Jveinel. J,ahoraforie.s (.’o. Kn.iinel eomjiosition 

(P) .U830, Bit) 14 

Refractory articles ; Prorcss of making-(P) .. .. nr».'>l> 

'rantalum ; Proee^ss of preparing oxy romponnds of - — (P) .. U942 

/ireonium-contalnfiiii eoinisisitlon (1^) .. .. .. nH3(j 


C^ooper, H. E., ami C. 0. Slsler. tius-annlyshm aitjiaraliis (P) iwo 

lk)Oi>er, W. .1, N’fv Martin, (7. . .. ., .. B2:)7 

Coops,Jtm. .sVv Verkade. P. E. .. .. ,, nitfjs 

Copaiix, JI., and .1. Darle. Phosphates; Comparative .sii.<«-eptibilily 

of nalural-hiwnrds aeids, and its deteriiiiiiation bv a 

liotcntiometric method .. .. nppo 

See Amiri’s 0. .nOyO 

Cofilan, A. JI. Steel and proeeas of prodiicinp; it (P) |i7l>i* 

Copland, .7. P. Welding electrode (P). uj] 

Coppee, E.. et Cio. ('arhonacoons slltm's and the like ; Jbessing 

or ooneentratlmt-(?) .. u7 

Manure; Proiluotlon of mixed - by the ntllisation of dis¬ 
tiller's wash or sliidlar organic inatt.er» (P) ij27o 

uml J. Kavan. I‘’iirnace.s : Rotary-(P) P93‘2 

Coradl, O. Eleetrle annealing, Inirdeiilug, and smelthig fiirimeos (P) ul80 
Corbibliley, S. <}, -S’c/i Rowe. P. M. .. .. u 7 ()h 

Corby, F. .7. NVe Morgan, t.t. T. .. .. 304T, .3.}4 t, nt>23 

Corby, R. L., and others. Yea.st: Process of inanufacttulnu - 

(P) . .. 1109 

Cordes, C. See. Thiele, F. 0. ., .. hr."> 

Cordone, R, See Kchrinaim, F. .pp.*', 

Corell, M. Sec Melstcr, Lueius, und Jh'iining .. .. .. .. n3.’) 

Corelli, It. o'co (.Jallo, (}. .. .. h4.'»S 

Core,y, A. R., and If. Le ft, tlray. Cellulose; Preparallon of 

standard - -.l,7y2, ni()08 

CorOeld. C. E.. and E. W, Adams. Itismiith and sodium bismuth 

tartrates .n807 

and G. R. A. Short, .\eetannln .. .. .. B8U5 

hismuth oxynitrnte ; flxaminatlon uml eompositlon of- !. n78C 

and E. Woodwanl. Hydrated hismuth o.xide .. ^nso? 

Corn Products Refining Co. .See Prindle, R. G.B498 n883 

See Newkirk, W. 13.! .ii27, iill)24 

Oorncllup. C. E. Furnace; Electric-for welding. fein|)erlii«, 

burning, or for heating for other puriHjses (P) .. nloi8 

Corning, lO.. and P. A. K. Armstrong. Steel: Alloy-for metal 

cutting tools (P) .. 

Corning Glass W'orks. See Littleton, .f. T.. jim.H295* 

Oorp, R. J., Ltd. .fascowitz, I. .. .. n523* 

Cory, S. M. NV<. Fowler, W. .. . ^ ^ 

Cos Proeeas Co., Inc. See Chase, M. E. . 

CoBden and Co. NVe Higgins, E. C., jun. •. ij 411 

Costa, P. Starch; Absorptive jiower of - for gases, and its 

action on magnesium alkyl derlvaiive.i _ ],r,3| 

Coste, .7. II., and E. It Andrews. Atinospiiertc gases, .Solubility 

of-In solutions of amraonliini chloride.71398 

Winkler’s manganous process for dissolved oxygen; Case lu 

which-U untrustworthy. n3l 

and others. (3oal; Sampling of- .. .. * Ijy3 

Costeanu, N. D. Kraoties; Study of—- .. j{312 


Costlgan, T. See Brondor, G. A. . b664 

(’otono (k>rp. Cotton; Cleaning and conditioning of <—>-(P) .. nl70* 

Cotton, J. H., ana E. I. du Pont do Nemours and Oo. Ether; 

Purification of-and of other volatile substances (P) .. jil030 

Couch, J. F. Spathulatine, a new lupin alkaloid .»102d 

Coudere, A. See Vavon, Q. .. .. .. .. ,. .. nggy 

Courtaulds, Ltd., and C. ¥.* Cross. Threads, filaments, and the 

like; Manufacture of-from viscose (P) .. ., yjoo 

and F. T. W'ood. Fibrous materials In skdns; Apparatus for 

dyeing or otherwise treating wIlli liquid-(P) .. .. u4l0 

Cellulose; Treatment of -und the obtuinment of an Im¬ 
proved product (P) .11507 

See Jones, R. O.ii712* 

Con sen, A. Selenium in glass; Bcteriuluatlon of-.. .. b217 

and W. E. 8, Turner, Glass: Production of colourless —— in 

tank fuinuces, with special reference to uso of selenium .. B218 

(k)u.sln, A. See Cockerill, Soc. Anon. J. .. .B 474 

Goutta, J. R. II. Nee Crowther, E. W. .. .. .. .. b828 

Coward, II. F. Bentonite; 8cdin>enUition of..ij 7 S(i 

and others. CotUin fabric ; Tendering of-by acids .. .. n88 

f.’otton ; Sorjdion by -— .. ., .. .. ,, .. yys 

Cknvard. K. H. LlfK)chromcs; Extraction and <letermlnnlion of 

-from animal and plant tissues ,. .. .. .. b93u 

See Drummoiul, J. C. . 230 t, 11952 

Coward, W. H. Crushers and pulverisers (P) .. .. .. .. iiHlG 

Cowburu, A. U'. Sulplmiie acid; Production of concentrated 

-(P).U740 

Cowles, A. H., and Electric Smelting and .Aluminum Co. Alkalis 

uml alumina ; Producing and utilising-(P) .. .. b870* 

Cowles, E., ami Eloetrtc Smelting and Aluminum Co. Solidifying 
materials that solidify with a rise in temiierature, e.ij., 

detergents (I*).Jl.526* 

Cowpor-Coles, 8. (). Co.atlng wire und other drawn and rolled 

sections witli other metals (P) .. .. .. .. nOOl 

Ckix, A. B., and General Reduction, Gas and liy-Products Co. Gas 

producer (P) b209 

Cox, C. R. Waters ; Elfeet of agitation on coagulation of turbid 

-with alum .. .. .. .. ,. .. .. n784 

Cox, ( 1 . J. .See Rose, W. C. ,. .. .. .. .. .. nl02d 

Ck>x, H. 1). B. NVe Norric, H. F. J. .. .. .. .. .. B2d() 

tk)X, H, N'., and New Jersey Patent Co. Electrodes ; Production 

of-for galvanic battericK (P) .. .. .. b639 

<.k>x, J. Glass; Manufacture of splintcriess or reinforced-(P).. B982 

Cox. K. See Holmes, W. C., and Co., Ltd.li899 

<‘ox, j*. E. Plasticity ; .Stmly of .by practical iK»tter’s methods n380 

t.Oxc, A.K. .SVe-Carter, (!. B. .. .. .. .. ,. .. hh08 

Crabtree, J. I., and G. E. Matthews. Monel metal; Corrosion of 

-by plrotographic fixing Bohitions .n733 

and others, (krrrosion of metals In pliotograjihh- solutions; 

Effect of electrolysis on rate of- .. .. .. n2(.K) 

(.'raig, J. W. Furnaces; Device, for promoting the combustion of 

carbon monoxide gas in-(P) ., .. .. .. 

alid (;art»on Monoxide J’.urner Co. Furnaces; Device for pro¬ 
moting the combustion of carlmii monoxide gas In-(P) b163 

Cralk, .7. CnrlKihydrab-s ; Mechanism of oxhlatlon of typical- 

witti hydrogen peroxidt; and hypochlorons acid .. 171 t, b 1023 
Cramer, T. M. See. Knight, II. P.n558 


Crane and Co. Pa|>e.r; Safety--^iiid juoccss of making it (P) .. ii25l 

Crapo, F. M., and Indiana Steel and Wire Co. Ziue-coaM metal 

(P) .B752 

Crusemann, K. (ireen fodder, sweet green hxhicr, and hay ; Com¬ 
parison of.. ]}088 

Crasii, V. HardneM of water; Modified nietliod f(»r determining 

-with .soap solution .B310 

Craven, E. C. See Ormandy. W. R. ,. ii36, B363, n364, B70(), B701 

CraviT, A. E., and Barrett Co. Bcnzaldehyde; Manufacture of 

-(P).H200 

Phthallc anhydride ; I’rcMiuetlon of-(P) .. .. .. B5.52 

Siicelnlc acid; Production of -.(P) .. .. .. 1 J 578 

'J’riphenylmetliano dyestuffs prepared from o-xyiylaldehydc (P) nlO 
Crawford, C. J. Refractory ; Manufacture of a high —~ (P) ., B382 
Crawford, 8. L. Pectin freed from protein and Btarch (P) .. R1027 

Cray, F. M., and W. K. Garner. Gases ; Rapid admixture of hot 

combiwtlblo-with air .. .. ,. .. b280 

Crede, E. See. Kohu, 8. jj 9.55 

Crogor, N. M. See Hoffmann, C. .71196* 

Cndghton, M. J., and Darco (k)rp. 8oda and active carbon from 

black liquors : Recovery of-(P) .. .. .. u 20 i 

Crespl, E. Sodium sulphide : Analysis of-.. r465 

Crlbler, J. Arsenic in drugs and chemicals; Detection of- .. B113 

Crichton, A. See M<;Gowan, J. P. b 439 

Croce, M. See Uusattl, 1. . b177, b3(M) 

Croll, A. G., and Atlas Portland Cement Co. Cement furnace (P) .. b8S1 

Cronor, F. Fats and oils; Refining-(P).B390 

Crosbie, W, M. Grinding and like mills; Drawing powder from 

-by a current of air (P).n498* 

Oosfleld and Sons, Ltd., J. Hllditch, T. P. .. BlO, b 22, n22 
Cross, B. J. See Krelslnger, H. . b206, b686 
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Cross, C, F. Cotton ; M(>clianloal powdering of- jj705 

l4ithain Research Fellowship (Mechanism of oxidation of 

edlnlose).17lT 

and A. Engelstad. Lignocellulose; Action of aqueous sulphur* 

ous add on. . ., 25;iT, b782 

Idgnone derivatives * Manufacture and applications of new 

-(!’).n707 

See Oourtaulds, Ltd. .. •.n70d 

CroHS, K. J., and P. K. King. Mordanting wool with chronihim 

compounds .nlOOi) 

Cross, R. J., and H. E. Swain, Wheat Hours ; Anilno-add <listribu- 

tlon in proteins of-. l*rcparatlon of alcohol free from 

aldehydes .nlOt 

See Koliman, If. A. .. .. .. .. .. jKi«) 

Crossley, M. L., and Calco-Ohcinical Co. 0.8-T)iinethyl-2-phrnyl- 
quinollne*4*oaiboxyli(: add and an ester thereof: rrtMTsa 

of produdne-(P).u808 

and 1*. V. Resenvelt. (>)lour and constitution. Htfect of 
isoitunUru on I he colour of certain azo dyes .. 

Crosflicy, I*. 15. Vitreous coated article and process for mauiifjK - 

till ing It ()’) jm7."i 

Vitreous product; Manufacture of-(P) .u:>H* 

Orotoglno, H. an<l F. Kleserlte; Proiluotlon of pure-from 

the crude material (!') .. .. .. .. Ii-i2l 

Crow, T. P. Soldcrctl joints : Some pro|M‘rtlcs of soft-df.T, 69 t, n-127 

.Soldering: Fluxes for soft- .. .. .. .. t!474 

Crowthcr, E. M., and J. R. H. (>>utts. Dehydration of certain salt 

hydrates ; Discontinuity In. iih28 

and W. S. Martin. Water: Volumetric determination of total 
eurtxmic add in dilute solutions of calcium hicarhonate 

or In hard tap. n025 

Crupl, F. J. Pehr, II., and (5o., Tnc. .|{;{3l 

Cniw', H, Aluminium acetate ; Manufacture of-hv elc«^trolvsis 

(P) .■ 11407 

Cniser, F. V. I)., and others. Electrolytic cell (P) n;>24 

Cnit, (1. Nickel and cobalt chlorides and bromides; hlquilit.ria 

of mluctloii of-liy hydrogen .n070 

Cnito, A. Insulin ; Constitution of —* .n902 

See Scrono, C. 0444 

Cruz, A. (>. A'ee IVrklns, 0. A. .. .. .. .. .. n342 

Crtiz. C. C. Sec West, A. P. .H2a 

Cubitt, E. Dammar Pemik resin : Malayan -.nOlO 

Cuenod. 8oe. Anon. Ateliers H. Purners for llqiilti nul (P) Ii9:i4* 

Cii^not, J. DipU rocarpus oil.n796 

Cullen, W. Annual Meotliig proeeedlngs .. 224T, 220T 

Culnicr, H. II. Hydrocarlxin oils ; Proees.s of treating-(l‘) .. »821 

Oummlng, W. M. Fcrroi^yanldes ; Dcterminntlou of.— .. .. n2.'».‘) 

ancl G. S. Ferrler, fl-Nltronuphthalcno ; Hcdiietiou of— H590 

Cummins, K. R. See Hart, A. M.n74()* 

Cummins, F. P. Gas retort settings; Horizoiitiil or inclined- « 

(P) mno4 

Cunningham, K. .f., and H. King. Copper; Mctlmd of treating 

-(P).nl0l7 

Cunningliam, T. It., and R. W. Coltmau. Manganese; Deter¬ 
mination of-. Study of tlie bismiitliate method .. 11203 

Cuny, L. (Vippor; Delerminatlon of — • by tllratiim wltli jm'j- 

nionganatc .nson 

and G. Poirot. Pismuth; Oolorlmetrle <ldormiuation of small 

quantities of..n;fK 

(/Uretim, A., and B. Uowlson. Coke ; Combined pre.ss and retort 

for tho mivmifacture of-.|ij48 

Cui'eton, T., and Gas Itosoarch Co. Gas generation (P) Ji519 

Ouriiic, O. ()., Jun., aixl others. Chlorine and other corrosive gases; 

Ptirlfylng-(P) . .. n5F 

Curnic, H. it., and Caridde and Carlmn Chemicals Corp. Diiteiuyl; 

Proces-s of o.xidlsiug-to benznldehyde ami benzoic uchl 

(P) . 11770* 

Currey, G. 8. Colouring matter of blue jiansy .ii780 

Currie, A, N. Fat pigment; Separation of a —- from aiTom- 

panylng fat .n431 

Curf-Ies, II. Fuel for the firing of bricks, and otlier purjiofies (P) .. H1003 
Curtman, L. J., and J>. Hart. Insoluble oxalates: 'J'ransixwltlon 

of-by means of flodhim carbonate solution .. H454 

(hithbortson, J. Fruit and vegetables; Pre.seiv’lng-and 

apparatus for treating air for Hso in this process (P) .. nOOO 

Meat; Preserving-and apparatus for treating air fur use 

In this process (P) n689 

Cutler, H. C., and United States Syrup Co. Molasses; Refining 

-(P).n009 

Sugar; Refining-from refuse molasses (P).h609 

Cutler,.I. V. Theron, J. J. .]i«84 

Cutler-Hammer Manuf, Co. .SV« Packard, H. N.B358* 

CutttT, H. B. 5wCouant, J. B. .u904 

Cutttca, V. See Rolla, L.B979 

Cuy, E. .1., and W. 0. Bray. Hydrazine; Oxidation of- .. n828 

See Bray, W. C.Ii491 

Freimdlich, H. b215 

Cyclops Steel Co. Evans, C. T.B561 

Cyphers,.I. F. Alcohol; Coutinnous distillation of-(P) .. i»922 

Czerny, 0. Turpentine oil from firs of Buwvina .H479 

Czochralski, J. Aluminium; Influcnco of iron and silicon on proiK-r- 

tics of. n636 
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FAOH 

Dabney. R. C., ami Miller Rtiidtor 0». Rubber articles ; Method of 

forming hollow Inflated-(P) .nt87 

Dachlauer, K., and C. Thomsen. Halogen ; Determination of- 

In organic eomiKUinds l)y combustion over ])hifiri(sed 

asbestos in a current of oxygen .H 463 

DachnowskI, A, P. Pent deposits : Straflgraphltr sfmly of- .. n304 

IP Adrian, A. L. D. Gln.«s ; Compositliui for prodiieing - -- (P) .. B4fi8 

Gloss ; Proeess of and mlxliire for making-(P) Wi23 

Daeves, K. Slu'ct iron ; Inlliienee of grain size of-on e|e< trieal 

losses ill dynamos aiul tninsformers.itggg 

and B. Weksenberg. Iron and Kt<'el articles wiilch are subj. i leil 
during manufaeturn to the aef ion of a testing loud ; .Miom* 

faeture of — (P) 1,637 

See. Dberhotfer, P. 11471 

Diifert, (>. See Holler, L. .n 7 :{ 

Diihlberg. A. O. Butter fat; (,'om|virisori of Roesc-Gottlkh and 

P.ibeoek methods t>£ (hdermining- .. .. .. 1170 

]>alilberg. G. F. -SVe Munroe,'P. B. .. .. .. 

See SImw. .f. K. . ii 7 Ki 

Dahl-Uodo, .S. Water-.soffetdng niaterlnl; Method of making 

--(P).11*91 

Daily, It. L. .See Hiller, S.Ii7»i4 

Daimler, K. See Meister, I.tieius, iind Briinitig H4t)l. jir.Hjj, nStut, 

tiHPO, no 19 

Dakin, If. D. /-Malie aeid ; Formation of — ii.s a produet of 

iilcoholli'fermentation by yeast .. .. .. n 8 l:i 

Miiilc acid; Risolullon of inaelivc-Into ojitieally active 

forms .. .. .. .. .. .. .. .. ii44.> 
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Deutsche Sprongstoff-A.-G. Nitrocellulose which yields highly 
vlsexms solutions ; Conversion of — — Into maU-rlal yielding 
solutions of lower viscosity (P) .. .. .. .. Ii20n 

Deutsche Ton-und St/clnzcugwcrke A.-tJ. Abrasive materlulH (P) .. n295 

JClectrle steam boilers ; Fixation of bases in -{P> .. liHDtt 

EIcctrlftd Insulators: Production of - from quartz glass 

(p) .n3H« 

Dcuhjch-Kolonlale Oerb- n. FarbstofT-Oe*. See Rdnier, A. .. i»922* 


Dcntsch-Luxcmburgische Bergwerka- und Hiitlen- A.-G., and S. 

Hilpert. Benzol; Treating crude-to obtain u resin (P) B411 

De Valns, A. It. Cellulose; Contliniona chlorination of ligno- and 
pe<!to-cclhilose by nascent chlorine for the piutmtso of 

obtaining pure - (P).n708* 

Cellulose; Continuous chlorinatton of raw-with a view to 

eliminate therefrom the nou-ccllulosio compounds (P) .. B707 

Cellulose; Neutralising the hydrochloric add formed by tho 
chlorination of coUuIoslc materials with a view to obtain 

- (P).b212 

Devaux, M. See Carteret, G. b13> 

Do Veechis. J. Sugar; Profxss of purifying juices and syrups In 

extraction of —— from beet (P) ., .. •. .. B901 

Do Vries, O. Rubber from buddings : Variability of rubl>er from 

Imilvldual buddings comiwred with rubber from seedlings B«()4 
Rubber latex; Coagulation phenomena in Hevea .. B70H 

Rubber latex ; R<)le of enzymtyi in coagulation of Hevoa-B797 

Rubber and latex from traasplanted trves. 

• Rubl>er latex ; VDcosity of-, with and wlthtmt ammonia B104 

Rubber; New teat for crude-. Viscosity in acldltlod benzene n605 

Rubber prepared by tho Kerbosch process .. .. . • BdOS 


and W. Spoon. Rubber; ^inpononts of thesenim of Hevea latex 

and their inliuenco on tho properties of tho-.. •. BlO-i 

Rubber ; influence of seasonal variations on latex an<l- .. B104 

De Waard, S. Volatile matter In solid fuel; Determination of- B89fi 

Do Waele, A. Stencils; Production of —— (P).B708 

Dewort, R. See Pommerenke, H. b7I5 

Dowoy, B., and others. Rubber latex; Scaling of the scams of 

c.ontalner8 with compositions containing - (P) .. b304* 

Dowey and Almy CAemical Co. See Dewey. B.u304* 

Do Whallcy, H. C. 8. See Molaasino Co., Ltd.i'274 


Dliar, N. R. Oxldallon; Indncod-and explanation of tho 

Internal uso of iron salts and of fever. 

Starch iodlno reaction . 

See Chatterj<S, R. P. . 

See Qhoah, 8. . 

See Palit, C. 53. 


b926 

n271 

b964 

BM7 

n53fl 


D’Hooghe, A, Zinc oxide; Mochimism of reduction of- b260 
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J)’Jluart, O. .SV<’T.. .. .. .. .. .. u771 

I)iainalt-A.-<t. 'larf^rir arltl; Preparation of. from Baecharlc 

arid (P) .«4.'i0 

I)lamon«l. Sff CoiirfauIdH, Ltd. .. .. .. .. .. B.'i07 

Diamond, Motor uplrlt (!’) .. . .. .. nl24 

Diamond Mulch Co. /SV<? ('nUMT, F. V. ]). .. .. .. .. 

IMiiinond State Kihro Co. Duni; MannfHcturo of synthetic -- 

(P) .UO&S 

SiY McIntosh, J. .. .. .. n32d 

I>j Ca])iia, C. Lead-Uiallluin and cadmium-thallitini alloys; Hard- 

iiesH of - .. .. .. . b90 

Tin-cudinhim and tin-tilsmuth alloys ; Hardness of- .. Ii42d 

and M. Aruonc. fa.‘Hd-hismuth and cadniiiiin-hisinuth alloys; 

Hardness of- .. ii20(J 

Is?iid-cadmluin and load-tin alloys ; Ifardiies-s of- .. .. nr»hO 


t)ickcr, S. 0. H. CarbonUlnc ; Prorcaaesof.(P) .. .. .. n89S 

l)l(kors(tn, W. 11., and Indnslilal Waste Pr<M|iicis Corp. Sulphite- 
cellulose Wiish‘ liquor ; Proc«‘ss of trcaliuK - - and tunning 

comiKJimd obtained therefrom (P) .. .J»707 

JUckln, W. W. ,SV^ Iteynnlds, W, If. .hi.'i.'i 

l>icklnson, S. ,T. Herylliuitj; Mefho»l of making inefnllle ■ - - (P) 
Dh'kinson and Co.. Idsl.. .1., and W. li. l^IIens. J'nper; iMnnn- 
fuetnre of transparent, send-transjiarent or translucent 

-(P).nOl* 

Dleks, David and Heller Co. .sve Mincvitdi, .1. It. .. .. U412 

Diedonliofen, S. Sjm-Iss ; Hlast rousling of — - wllh ferrous chloride nOO 

Dicfenthiilcr, P. A., iin<l H. f.unz. Iron : Pfo*lnctiou of grey cast 

-(P). 1)704* 

Dlcld, A. ?f., and S. <». Wortou. U<‘gcuorallve fjirnace (P) .. .. DlOOO 

Diehl, If. C. See Magncss, ,1. It. .. .. .. .. h397 

Diehl, L. H. Coal; Scimralioti of-from waste hy notation 

(P) 11208 

tires, roaster lesldili's, slags, and tln' like; Preiiaralion anil 

smelting of -(P) .. .. .. .. .. 1)340 

Dlekmann. H. .SVo Tainmatjn, 0. 1)097 

DWnert, F., and F. Wandi nhuicke. (Colloidal silica . - .. li2!'4 

Diene.s, J.. (Jravlmctric nilcrochctnical fcidinique .. uSal 

DltTB, H. C., and others. Fm-l; Maiiufactiire of Rrliflclal-(!’) .. l!r>H7 

Dletcrle, II. Carbon and nitrogen In orgJinie eomiioiinds : Mieio- 

detormination of — • Ijy a wet process .. .. .. u620 

Dfeterle, W. Thallhiin ; JOlefroanalytleal dofennination of-by 

anodic separation of thallii; oxido .. .. .. 1)79 

Dietrich, K. K. .SVc.Saballtsehka, T. .. .. i)r>2.'i, Ii7r>5 

IWelrieh, W. .sVe Flektro-Osmose A .. )i399* 

Sri’ Fiehter, F. . . . . . . . . .. . . ii277 

Sri‘ Wlndiseh, W. .. 


Dictsehe. If., and K. Klein. Haw grains ; Utlll-sation of —In the 

brewery .. . 

Dietz, Srr Jlayer, K., iind Co. 

Diet/. It., and others. Ix)w-teiii]«T«()ue earironisafloii ga-^e-s ; Analv- 

sie of-- .. .. .. .. .. ., [. 

Diggs. 8. H. .syp Wendt, (J. J.. . 

Dill, l>. H. Urea in shark meal 

and C. L. Alsherg. Hluten Mashing prolilem. 

Dimhieby, V., and others. (Hass; Dilluenee of alumina on the 
properties of -— 

Dlnslage. F., and F. Darlsehat, Harium sulphate used for X-ruv 

examination : Poisoning hy-.. 

D1 Renzo, F. .SVp PIncusseii, L. 

Dirks, B. 4-A(;etylamlnoeoumaranonc ; Pirpjiration of-(P) .. 

DlrzuMTlt. .T. F., and W. W. Varjiey. Kleelrle reslster .'iml ita process 
()f manufaetiire (P) 

Diseho, Z. Srr Fiirth, 0. . 

Diserens, L, Sre Richard, M. 

Dittrich, K. See Troiwoh, If. .. 

Dltz. H., and F. Kunhuitscr. Sulphur dioxide in teehnleal .sulphuric 
acid ; iKdermluation of- .. 

and H. Wildner. Sulpliiir in coal; State of combination of —^ 

and its twhaMoiu on dry distillation . 

Divine, It. i:. Alkali sulplionate detergents; Manufacture of-(P) 

Sulphnnie acids; I'roros for making fat splitting-(P) .. 

DIx, h. 11,. jun.. and A. .1. Lyon. Copper-slIJeon-ahiininiiim and 
othir aluminium alloys: Comparative tensile properties 
of - as determined on sepjiratelv cast spoeImen.s and 

.specimens cut horn t crank-case easting. 

Dixon, E. 'V. Wu.sliing, serceiilng, and separating apparatus (P) 
Dixon, H. L., and H. L, Dixon Co. Gla.ss annealing letir (P) .. 
Dixon, J. E.. and West’s (ias Impnivement Co., lAil. (hts retorts • 

Discharging doors for vertieni-(p) 

Dixon, J. L, J'.leetrlo steel furnaces; Operation of-(P) 

Dixon, M.. and H. Thurlow. Milk ; Xanthine oxydase of_I 

PrejMirntion and pi-operties of the active material 

Milk, Xanthine oxydase of-. II. Dynaiuiea’of the oxydase 

system. 

Milk : Xanthine oxydase of-. III. lUductum of nitrates ! 

Dixon Co.. H. L. Glass ; Aimealiiig lehrs for-(P) 

J>ehr8; Electrleutih' heated —- - (P) 

Lehrs; Means for pushing gloss plates through-(IM 

AV^DIxou, H. L. .. . 

Doblor, L. F. Paper; Manufacture of-(P) .. , 

])ob8on, A., and F. C. Sugden and Co., Ltd. Furnaces; Regencra- 
tivo-for gas production or the like (P). 


ill 45 
1)422* 


J)207 

1)1002 

1)885 

})993 

1)909 


1)460 

B307 

1)812 

1)341 

B611 

1)332 

1)897 

1)0,30 


B009 

1)565 

•681 


1)872 

B099* 

1)748 

T).327* 

1)637 

1)900 

1)900 

1)900 

1)134 

1)408 

B423* 

1)748 

1)331 

U326 


P.iOK 

Dodd, A. H. Lysol; Analysis of. . 98 t, b398 

Potash In soils ; Determination of.. .. b269 

Dodge, D. K. Lubricants; Production of comiKislte-from 

castor oil (P). b124 

Dodge, R. L. See Larson, A. T. .1)131 

Dodonow, J. Calcium cyanainlde; Production of cyanides from 

. 1)744 

Doeblln, F. Acid-resisting alloys (P) .. .. .. .. .. ij340 

Alloy for production of workable acid-rcslstlng articlos (P) .. B501 

Alloys of lead, zinc, and antimony (P). b388 

Doehler Die-Castlug Co. See Pack, C. . b914 

Doelker, 15. Photographic reproiluetlon procejis (P) .. .. i)78 

Docmeiis, Beer analysis; Colciilntion of original perfeiitago of 

extract In-.. . .. ul4,5 

Doering. G. H. See ShcjMird, N. A. 

Doera, W. G. Evaporating apparatus (P) 

Ddrr, E. See Rassow, B. .. .. .. 

Dolicrly, H. L. See Laird, W. 0. 

Doherty Research Co. .Sy*? Allinson, .f. J, 

Dohr, P. G,, and Kober (3ieitilcal C-o. Salvarsau; 

solids, ('.g.-, from liquids (P) 

I)ohrn,.M. Se^ Sobering, Choui.-Fabr. auf Action vorm. 


Doht, R. Platinum and copp(*r; Nascent hydrogen sulphide for 


1)480 
1)774 
1)863 
1)527 
.. n770 
Soparatioa of 

.. B1030 
E. B354. D811, B80I 


- (I 


• for sawdu.st and like 

(P) 


and T. 15. Perk.s. Corrosion of Muntz metal in sea water 
Doolittle, A. K, MetanJIlc acid; I^jctrolytlc preparation of 

and its commercial possibilities . 

Don'e, C., and L. Hall. Llgnosjilpliotiic add obtained by tlic action 

« of sulphuroiLs add on spnico wood. 257 t, b783 

and .T. Kirkland. Bread making; Rcsoarches ou 
.SVc Bolton, H. 8. 

Doien)ua, C. A., and W. M. Grosvenor. Metallurgical fume; Col 

lection of-(P) . 

and Titanium Pigment Co., Inc. Titanic oxide ironccntnito aiid 

method of producing It (P). 

Tltaulferous material; Treatment of --(P) 

Dorfmiiller, G. Molasses; Clarlflcatlon of - with basic lead 

nitrate. 

Itormand, H. (fas producer; Siiction 

fuels (P). 

Donnann, O. Cement and the like; Production of • 

Dorr, J. V. N., and Dorr (5o. Sugar manufacture (P) 

Dorr Co. Whiting; Manufacture of-(P) 

and W. K. Idpor. Bottling apparatus; Scraping mechanism for 

non-cireuJar-(P) .. 

.SVc Dorr, .1. V. N. 

See McHugh, P. M. 

See Btodnian, W. A. 

Doscnbach, B. H. Ores: Concentration of 
Doseubach, E. M. See Dosenbach, B. H. 

Doftlos, C. Filtration ; A siwdal case of — 

from gases . 

Dotschewa, M. .See Ralarew, D. 

Dott, D. B. Ether; Test for methyl compounds in 

Nut wimica extract; Assay of- 

Podophyllin .. .] 

Dott, H. .See Chcin. Fabr. Kalk. 

Douda, H. W. See Schurecht, H. 0. 


— (P) 

- of suspended particles 


B695 

B729 

B.393 

U703 


the dotorminatlon of 
Doisy, E. A. See Somogyi, M. 

Dokan, 8. Agar; Action of dectrolytv.s on the swelling of 

Konyaku ; Swelling and viscosity of Japanese- 

Dolbear, 0. B,, and Industrial Research Co. Alkali salts; Separa¬ 
tion of-hy nqucmis solution of ammouia (P) .. 

Soluble salts ; Separation of-(P) .B632, 1)633 

Dolbear, S. II., and B. L. Oliver. Oil shalc-H; Method of conecn 

tratlng — vP>. 

and Pneumatio Process Flotation (k>. Ores; Concentrating 
-(P) 

Dolch, M., and K. Strcbingcr. Coal; Use of micro-analysis in 
oxanUmition of 

Dolenz, A. Low-ulcohollc-conteut licverage; Process of making 

-(P). 

Dolf«*n, J., and F. Hoskttler. Fuel; Manufacture of liquid 

See Hoatctticr, F. .. . 

Dolld, J. Sodium llamo ; Device for obtaining u-- 

Doinogalla, B, P. .See Peterson, W. H. 

Don.J. OlLs ; Viscosity and surface tension Of- 

and L. (i. Pringle. S)m-<lrli'd skins; Adsorption of hydroxyl 
ions by- 

Donald, J. R., and others. Bacteria In beverages; Effect of car- 
Ixtuatiou on 

^Donald, M. B. Ammonia; Dotermiuallon of-l)y means of 

sodhim hypobrouilte. 

Donaldson, G. .See Lindsay, S. 

Donaldson, It. N., and others. Petroleum oils ; 'I'rcatlng-(P) 

Donatli, E. Therni>eurically-actlng collold-smluble or colloid-llko 

• divided limo comhlnation ; Preparation of a-(P) 

Donohue, J. M., and I5astman Kodak Co. Cellulose ether composi¬ 
tion (P). 

Cellulose ether; Process of making-(P) 

Donovan. W. Nitrogen In coal; Detortidujitlon of 


B1012 


1)1004 

B222 

1)931 

B487 

1)1005 

1)1005 

1)202 

1)883 

1)818 

1)988 

11612 

B744 

b91* 

b899 

1)092 


B12 
B404 
1)240 
72T, 1)947 


B2d8 


B884 

B863 

B679 

B747* 

B557 

B437 

1)850 

B424 

U883 

B756 

B774* 

1)883 

1)802 

1)455 

BlOO 

DlOO 


B455 
7)814 
B114 
B805 
BUS 
n287, B580 
.. V174 
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PACK 

Dougherty, B. K., aud Lucius Trust. Llthopone; Manufacture 

of-(P) n63 

Douglas, 0. W. Se€ Atkin, W. B.Rd84 

jDouglas, W., and Sons, Ltd. See NIcoi, J. 8. .n302* 

Douzal, B. Marble; Mauufacturo of artlflcial -and like sub* 

stances (P) n983 

Dow, P. T. Peat briquettes ; Process of making-(P) .. .. n777 

J>ow, J. i'. Ores; Process and furnace for the electric smelting 

of-(P) u21 

Dow Chemical Co. See ColUngs, W. R. .IJ174 

See Kirst, W. K.1»S53 

See Morrison, 0. N. n8 

See Hi>aton, M. Y. b21:I 

See Strosocker, C. .1. .D«7 

See Von Winkle, W. A.B808 

Dowell, C. T., and P. Menaul. Cottonseed meal; Klfeet of auto¬ 
claving upon the toxicity of..nlQft 

Dowoll, M. n. See Olin, H. L.B736 

Downes, F. A. Coal; Cleaning of - by the Conklin dotation 

process. d973 

Downes, J. C'oncretc and cement; Hardening and bunding com- 

|K)8ltlon for the treatment of-(P) .u789 

Downey, W. E. Phosphorus: Relation between glow of-and 

formation of oxono .n293 

Downing, P. B. See Calcott, W. 8.ulOO, b1007 

Dowds, C. It., and others. Resin and process of producing It (P) .. b 434* 
Downs, J. C., and Rocssler and Iljwslacher Chemical Co. Electro¬ 
lytic process and cell (P) B753 

Dox, A. W., aud B. Houston. Acetonylbarldturlo acid aud some 

of Its derivatives .B270 

Dracmann. M. Rubber filaments or threads; Production of- 

(P) B24 

See Buhllng, M. .B527 

Drake, J.H. Dehydrator (P).u406 

Drake, J. W. See Drakes, Ltd. .. .. .. .. .. B460* 

Drakes, Ltd., and .1. W. Drake. Retorts used In tlie manufacture 

of coal gas ; Apparatus for charging -- (P) .. B400* 

Drakeluy, T. J., and R. I. Hepburn. Cool; SjKMdflc gravity 

aud ash content of. 277T, u773 

(V)al; Volatile matter and nsh contenta of sauiples of-from 

the same seam .. .. .. .. .. .. i34T, B931 

and others. Vulavuisatlou ; Accelerating inllut'iico of an azn <iye 

In..23.ST, b083 

Drano, 11. I). U. (ia« scrubbing towers; Design and op(;raMon 

of.. 320T, H071 

Draper, H. A. See Flukle, P. .. .. .. .. Ul40 

Droves, C. Z. See Tartar, H. V. .. .. .. B377 

Drawc. Copper; Detonuluation of-with thiosulphate b852 

Dreaper, W, P. Artificial silk and the like; Apparatus for filtering 

solutions used In manufacture of-(P). b52. 

Artificial silk and like nmb rlal; Manufacture of-from 

viscose solutions (P). .. .. B592 

Drcfahl, L. C., and others, liarhim chloride; Process of making 

-(P).B632 

Calcium arsenato product; Process of making a-(P) .. ^ B&7 

I,itho|)one ; Process lor making-(P). b392 

Drcibholz, Molybdenum alloys ; Binary anil ternary—. .. b300 

Dculbrodt, O. See Elektrochom. Werke (Lm.b.H. b379, b422 

Drel/uss, M. Alloys; Add-proof-(P).B875 

See Aakenosy, P.B294 

Dresdier, A. Zinc; PrcjMiratlou of^K‘inh‘4iHy pure- .. .. Bl78 

Drcschcr, C. W. SttdIIto and similar alloys. Akrlte .. B1015 

Dreschcr, H. A. E., and others. Antliraqitiuono substances; 

Production of-(P).Bif90 

Dressier, C., and American Dressier Tuuiioi Kilns, Inc. Distillntlon 

apparatus (P).B9S8 

QIasinc and decorating ; Method of and apparatus for-(P) b335 

Heating method and apporatus ; Continuous - (P) .. B409 

Porcelain: Method of and apparatus for blueing-(P) .. b335 

'JHinncl kiln (P) Be72 

Tunnel kiln ; Continuous-(P) . e335 

Tunnel kiln with stoam-gcneratlng cooling zone (P) .. .. B74fi* 

Twin-tunnel kiln and method of operating it (P) .. .. b749 


Dresslor, P. d’ll., and American Dressier Tumid Kilns, Inc. Tunnel 

kiln (P). 

Drewsen, V., aud West Virginia Pulp and Pajicr Co. Paper etc.; 

Process of making fibre for-(P). 

Sodium sulphites: Proc.ess of making-(P). 

Sulphate pulp; Bleaching-(P) . 

DrcxJcr, B. See Batlst, S. 

Drcycr, F. See Oertel, R. 

Dreyfus, H. Alkyl, aralkyl, and aromatic c.ompounds; Manufacture 

of - (P). 

Artificial silk, artlfielal horsehair and like products from cellulose 

derivatives; Mnnufacturo of - (P). 

Cellulose acetates; Manufacture of-(P). 

Cellulose derivatives; Manufacture of --(P). 

(Vlluloso derivatives; Manufacture of solutions, dopes, or 

varnishes with (P). 

Plastic containing cdlnlose acetate (P) . b?43*, 

Textile producta; Manufacture of artlflcial-(P) .. 

Threads of artificial filaments; Winding and sizing - in 

a single operation — (P). 


B830 j 

B977 I 
b 334 
B742 i 
B48n I 
B812 

B850* 

B2f)l 

B129 

B743* 

B977 

B864* 

B213 

B213* 


rAfiii 

Dreyfus, H.— <v»iinue<l. 

Threads and fllamenfs; Manufacture of —— from rdlulose 

derivatives (P).B706 

Viscose: Manufacture of-(P) .. .. .. .. u.M 

See Bader, W. .B314* 

Dreymann, C. Oil; Method of extradlug-(P). b71»'» 

Driscoll, H. A., and General Electrle Fiirnnec Corp. Scrap Iron; 

Metallurgical process for utilisation of-(P) .. .. BI017 

Driver, J. R. a-NaphtholaurIn. A method for <leteetlug Kiiiall 
<iuantltica of a-nu]>htbol in the pro^tonce of fi-naphthol 

20aT, nfi6« 

Drnoe, J. G. F. Tin; Volumetric dctermliwtlon of-.. .. B.'i4() 

Drummond, A. A. Phenol and fonnalddiyde ; VlseosMy of syrupy 

('ondcn.HUtlon prodtiets of- .. .. .. 32.iT 

SrnUim 32KT 

Drumnmnd, J. C., and others. (’o<l liver oil; Tnrtuence of sluraKt' 

andof cniulslflentloaon the vltundn Ain- .. 23(Vr. ii9r>2 

See (fiiannon, H. .1. .lUlHM 

See Zllva, 8. 8.B:t42. ii002 

DriLshlnin, D. Solis ; Clmngcis In-produced by lime and Hu-lr 

effect on cro]»«.U4.'<3 

Drying ^sterns, Inc. Air washers (P) . hWM* 

.Sirs Harrison, B. S. b«,'>7, b735 

DubUs, 0. P., and L'niversal Oil Products Co. Hydroearboin; 

Method of treating-(PV. b327 

Petroleum; Process for treating --(P).ii400 

Du Bois, H., aud H. I. .Tones. PJggs; Method of preserving-(P) u72 

Dubois, R. See p'ossc, R.n731 

DuIh>Is und Kaufmann Chem. Fahr. Lul>rleatlng oils, hthrlcanfs, 
vlseovw fats, rust preventives, or the like ; Substltule lor 

-(P).B2Hfl 

Duboux, M. Sucrose; Inversion of —— and determination of 

concentration of hyilrogen ions.uDf)? 

Dulx)Ylt/-, H. Ferrosillcoii; DeU'rminatlon of silica in- JilUfi 

Duckhani. A. McD. Nitrogen : Fixation of-(P) .. ii747* 

See. Thermal Inrlustrial and Chemical (T.f.f^) Re.seatch Co., 

Ltd.B.V13 

See Woodall, Duckham and .Ione.s (1020), Ltd, b3, u 288, «42.’L li748 

Duckworth, O. Skins ; Treatment of-(P) .. .. ii287, B4ft2 

Duckworth, L. T. See P.atterRon, W. H.Bl!6 

Duclaux, J. fVIhilosc a<!ctaU^ membranes for ultru-flltmtlon and 

dialysis of fafs and resins in organb! solvents (P) .. .. b972 

Ik-frigerating apparatus (P) .. .. u»73*' 

Ultra-filter membranes; Manufacture of - (P) .. .. ii0.')7 

und J. Errera, Ultra-filtration; .Mechanism of-.. .. ubLI 

Dudley, IT. W. Insulin from the eod fish. Direct application of picric 

acid to Islet tissue .. .. .. .. .. .. U691 

and W. W, Starling. Insulin : Improvements In prcpjvraflon of 

-. Alkaline extraction of iwncrctts.B352 

See Medical Research <.k>unell.B6r»4 

Diieckcr, W. W. .sv« Fulmer, E. J.D43S 

Dllrcner Fabr. prllplertcr Papiere- Honker und Co. See under llcnkcr. 

Dilriug, A. Starch in meat piodiicts; Comparison polariinctitc 

aud gravimetric dcleriulnafion of- .. .. .. B.y70 

JMtzmann, A. See Merck, K.BM91 

Dufay, Cmnp. d’ExpIolt. dca Proc. de l‘hotographlo cn Couleurs L. 

Photographic prints In colours; Manufacture of —— (P) H.*>38 
Dufflcld, F. L. Bricks, blocks or the like ; Manufacture of refractory 

-from <lolomlte or other materials possetwing plasticity at 

high temperature (P) .. .. .. •• .. nl0l3 

Gas: Apparatus for producing - from powdered carbon¬ 
aceous nwtter (P) .. .. .. .. .. .. B703 

Pulverising coal and otljcr maU-rials (P).H8l 

Dufour-Lcpctlt and A, Gansser. Hides; Preparation of 

- for tanning, also for disinfection and preliminary 

tannage (!').Bfi44 

Dufralssc, See Mourcu, C. .. .. ■. . • • • BH37, 1)1028 

Dugdale, C. M. Food; Prc.scrvatlon of-by sterilisation .. 17T, B273 

Duggan, T. R., and Pennutit f’o. Silicates; Regenerating b-ase- 

exchange -— (P) .. .. . .. .. B1027 

Duhm<t, E. Iron; Electrolytic preparation of pure- .. .. B789 

Dujardln, P. J. H. P. Cattle feeding cakes and oU; Manufacture 

of - (P) B390 

Duke, H. H. Rubber goods ; Vulcanising-(P).B954 

Dulcy, P, L. Soil; Easily soluble eah-lum of - In relation l<» 

acltUty und returns from liming.n483 

Duniler, 0. H. See. Kirk, H. C. Br>23 

Dumont, P. Lime kilns aud like vertical kilns (P).1)714 

Dunbrook, H. F., and A. Ivowy. «-Nltrot«hicne and p-ohloiotol- 

uene; ICIectrolytic oxidation of - to their rcsi^clive 

acids .B444 

Duncan, J. T. See Brown, H. C'. .. .. .. .. .. ulOS.'J 

Dnndon, M. L., and E. Mack. Juu. (‘alcluin sulj^iate ; Mohibllity 

and surface energy of..Hl4 

Dunford and Elliot* (Sheffield). Ltd., and A. H. Pohrson. Zinc; 

Manufacturo of - (P).uCUl 

Dunliam, 1/5 R. S., and Now Jersey Patent (k>. Electrode olemcnt 

for galvanic batteries (P).i*477 

DunkcLM. Benzol; Purification of cnidc- .. .. 1)351,1)800 

Pitch of high melting point: Determination of softening jx>lnt 

of-and of its content of matter insoluble iu pyridine d027 

Dunkor, L. U. See Ericsson, (’. Q. b403 
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Dunlop lliiblMT (k)., and I). I-'. Tvlss. Uubber; Vulcunlsation of 

—— (l>).B605 

mill othiTH. Kubbcf ; Dcvii'o for rousticuting-ainl apparatUH 

for use in ^•onn<•x^oll tbcrcwith (P). .. P6e7* 

Dunn, J. S., mill li. K. RiUeBl. Hydrochloric acid ; Vapour pressure 

of..B416 

Duniini lilc, \V. .f. Textile mateiiala; Washing, bleaching and 

clycinu of-(P) . . HOJi 

Diiniiiclilf. JI. K. (.'urbonntca In higlily coloured liquids; Detir- 

iiiinaflon of- .. .. .. .. .. 11804 

I)iiimin«, W. <1. Motor>fucl (P) .ndllO 

DuiisUm, A, P). Crude oil of Maldan-i-Naftim .u362 

Hydrociirl>oiw. Treatment of liquid-(P) .. .. .. nf)0;i* 

JVlrolcunt distillates : llyjiochlorltu process of refining --.. n60(> 

and J. Kewloy. Crude oils of the Rmjilre.n770 

and others. Pauxlto as u relining agent fur petroleum distillates 179 t 

See Auld, S. .1. M.W899 

f>unstaD, W. Plast-cr sheets and moulded articles; Cementitious 

composition for m'**.ufuetiirlng Into-(P) .. El 76 

Dunh'ii, 0. J. Shale retort (P).M327 

•Duparc, L, l‘latlnuni-tantulum alloys (!').Ii388 

and C. Crfci. Catalysts; J'rodiKdlon of- IP) .BI68* 

Duplaii, P. Tars; Distilling-(P).B48 

Jfiipont, <j. R4-sin c»l Alepjw pine; Acid eonetltuents of —— : 

a- and /^•iill'qiic aelda .. * . . . . . . . . I»839 

llcsins of eoiiU* rs ; 'i'hcory of origin of terpi ne» and crystalline 

ai'lds In-- .. .. .. .. .. .. .. B526 

Turjtenllni- oils .. .. .. .. .. .. .. 11796 

and M. harraiul. Phms pined oil; Co}n|Ki>ilioii of - —- .. .. uOirf 

Turpentine from Anstriiin and Spanish iarelies ; (^imiKisition 

of.. H720 

and L. Iresalbres. Resin of AI('PJm) pine ; Add lOrLstiturnts of 

—— • d-al<'pie aebi .. .. .. .. .. .. 11830 

and .1. Mieliand. Maritime pine; Resins and oils extraetc<l from 

the..11796 

and R. tfzue. Abletie aidds cxtrai’ted from different Irinds of 

eolojilamy ; Identity of..11433 

See Cadgeiie, 1C.Ii375* 

DujKmt, J., and L. I.abaiine. Cltroiieltal in ritronolla oil; Deter* 

mliiaticm of —' .Ii926 

Du|>ont, V. .SVc Demolon, A. .. .. .. r 721, Hl02l 

III! Pout do Nemours and (k)., E. I. Urea derivatives : Production 

of-<P).n314* 

and C. C. Ahlum. FilliT-press and (iUer-plate therefor (P) .. lt698 

and others. Trisazo dyes ; J{|ue- (P) .. .. .. n705 

See Andnaii, R. L. .. .. Il233 

See Barnard, A. B. .. .. .. .. .. .. .. B87 

See Bayard, F. W. .. .. .. .. .. .. 940 

See Berlin, II. .Mr>52 

See Broatlbenf. A. b. .. .. .. .. .. Ul(MK) 

Sec Caleott, W. H.Ii950 

See Cotton, .f. H.Iil030 

See JCngelmann, M. .. .. .. .. .. .. .. 9485 

See ICsseX. ii.U200, B200 

.S«Y Henning, C. I. B. .. .. .. .. .. ul55, b891 

See lloulchan.'iA. 15. .. .. lil66 

See Jaeol»s, C. B, .. .. .. .. .. Ii2l7*, li558*, Ii671 

See Joyner, R. A. .. . .. 9200* 

See Kessler, J. M. . . . . . . . . . . .. 9448 

See Loomis, K. <L ■. .. . • .. 9492 

See McAllister, D. K. Bin 

See Mansa, W. A.910 

See Mai'shall, J. .. .. .. .. .. .. 9155 

See Sehande. H. H. 9480 

See S<ra»c, V. B. .. .. .. .. 9464 

See Swint, W. It.ii316* 

Sej’ 'I’antierg, A. P. .. .. .. .. .. .. .. 9153* 

See ■I’l-ien. F. 0. .. .. .. 9508 

<SV< Woodbury, C. A. 9495 ] 

Dupuy, if. Distillation of solid or liquid .substances; Apparatus 

for-(P) . 9497 

Dmatid, J. Coal; Determination ed volatile matter In- .. 943 

Durand. J. F. Acetylldea; Formatlim of metal- .. .. 9041 

Carbon ; Action of permanganic anliydrlde on dilferent Varieties 

of pure.. 9557 

('arboD ; Volumetric determination of-In organic comi>ounds 9581 

(ias; Aiipanitus for Idcullfying a-.. .. .. .. ^f968 

Durand ct Hngueiiiu 8.A. Chlorinated aminos; Mnniifaeture of 

- (P) . 9769 

ChloriuaU'd hydronromatlc products containing nitrogen; 

Manufacture of nitlily -<P) . 910, 9468 

Di-Siizo dyestulfs; Manufacture of - (P) .. .. 9551 

and (tthers. Dyeing or prlnllng textile fibres and other materials 


Mordant dyestuff.s; MuiUifueture of-- (P) .. .. 9027,91008 

See Bader, M. . 9252* 

See Ixunbard, 8. .. .. .. .. .. .. 9741* 

Durant, 11. T. See Edwards, tJ. W. .. .. .. BfiOl, 9537 

Diirrans, T. H. Perfumery and ttavouring subshinccH ; AnalyHl.s of 

— . :. 9781 

Diirrer, 11. ('harwal and coke; Eiectrii-al conductivity of w'ood -— 9.52.3 

Electric blast-furnace practice ; Cas economy In- .. .. 9677 

Dutcher, R. A., and .f, F. Laudlg. Ijaboratory mill; Inexpensive ^ 


See Cavanaugh, O. W. . 9960 

See Thomas, W. 9728 

Dutolt, P. Calcium cyanamide; Granulated-., * .. 9346 
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Dutt, 8. Dyes derived from carbazole and thiodlphcnylamlne .. 9462 

l>uttenhofer. M., and others. Cellulose; Preparation of- (P) .. 9374 

Du Vigneaud, V. 5 m Marvel, C. S.. 9887 

Duvinage, R. See Van Laer, M. H.9191 

Dwight, A. 8., and Dwight and Lloyd Metallurgical Co. Iron ores; 

Treatment of-(P) .nS38 

}>w'ight and Lloyd Metallurgical Co. See Dwight, A. 8. 9888 

Dwight and Lloyd Sintering Co. See Lloyd, R. L. 9222, B1018 

Dworzak, A. l^gmont; ChemJcO'meehanlcal process (or making 

an unait«ratde white-(P) . 9004 

Dyck, H. See Ullrich, H. . B1006* 

Dyckerholf, E. Humic acid : Preparation of decomposition product 

of-from peat (P). 9769 

DyckerliofT, J. See Thomas, P. .9618 

Dyer, U. See Voogtiln, C. . 9691 

Dyer, .r. W. W. See Stevens, H. P. 9527 

Dyke, F. M. See Moncley, L. H. b28, B62 

Dyrssen, W. Open-hearth steel prnotlco ; Recovery of waste heat 

in ..: .9518 

Dyson, C. W., and others. Evaporator (P).982 

Dyson, W. A., and L. Altchlson. Ores, metalliferous residues, and 

the like ; Concentration of ineUdllo values of-(P) .. 9222* 

Dziowonski, K. Dyesf^^uffs; Prepixratlou of-from dlnaphthyl* 

enotlilopheii (P) . 9667 

Dyestuffs; Preparation of- by treating docacycicne with 

sulphuric acid (P) .B592* 

and T. Stolyhwo. Aconaphthcnc; .Sulpho derivatives of - 9901 

5m Akt.-Ocs. dor Anlllufarben- uml Chemikallcn-fabr. .. .. 9329 


E 


Earl, .7. 0. Posidonla fibre ; Chemistry of..9108 

Posidonia fibre: Chemistry of-. The cellulose .. .. B782 

Earle, T. J. D. Sucros. oiiu-ut and purity of syrups, massecultea, 
molasses, nud the like; Application of Van Moll’s tables 

for reading the..9108 

Easter, H. F., and -Amerhan Smelting and Refining Co. Itcverber* 

atory furnarcs; Distribution of fuel in-(?) .. .. 9801 

Eastern Manufacturing Co. See Hanson, H. U. 9746 

E:istman, E. D., and R. .M. Evans. Oxides of iron; Equilibria 

involving the. .94.56 

Eastman Kodak Co. See Cttiroll, S. J. . 9213, 9742 

See. Donohue, J. M. .012. 9464 


See Haste, J. H.' ..' . 9451, 9618 


See Sheppard. S. E. .. .. .. .. • • • • 9104 

See Suizcr, A. F. 9356, 9451 

Easton, M. D. Fll»roiis nuvterlal; Compoaltlous for cleaning or 

scouring-(P) . 9742 

Eberenz, G. B., and others. Ores; Concentrating-(P) .. .. B875 

Eberhardt, H. Solid materials; Apparatus for the continuous 

solution of-(P).9119 

Eberl, O. See Rosentlial. 9423 

Eborlcin, VV. (’.oloiirs; Process for producing dry body-(P) .. 9141 

Decolorising oaitlis and body colours; Manufacture of-(P) 9480 

Silicates of basic dyestuffs ; Ma^acture of-(P) .. .. 9526 

uud Oheinlcal Fouudatlon, Inc. ■0113, fats and other liquids; 

De(mlorlsing medium for-(P). 9755 

and Koclielwerk Ges. fiir Chem. ErzeugnLsse m b.H. Silicates 

* of basic dyestuffs ; Manufacture of-(P) .. .. 91008 

Bbcrlin, L. W. See Sheppard, 8. E. 9104, 9777 

Ebert, R. See Froniro, E. . 9781 

Ebie, E., and others. Bleaching cclluloslc pulp (P).Bll 

Eccleston, <3. W., and Centrifugal National Concentrator Co. 

Centrifugal separator for ore suapenslous (P) .. .. 960 

Eckurdt, A. See McLsler. Lucius und Brlining, Farbw. vomi. .. 9919 

Ecke, A. Antimony; DeU'nnlnatlon of.. 9751 

Eckel, E. C. Cement; Proccas of making-and Iron (P) .. 9983 

ICckert, F. Glass; Physical proffcrtlcs of. . 9335 

Eckert-, T. S. See France, W. G. .. .. .. •• •• 9813 

Kckman, L. It. See Leaver, B. 8.9133 

Economic Carbonization Co. See Wallace, 0. W.B933 

Economy Fuse and Manuf. Co. See Uosklus, W. .. .. .. 91018 

E<ldy, C. F., and Cocoa Piodiicts Co. of America. Pats and oils; 

Extraction of-- (P) . 9432 


Eddy, W. H., and E. P. Kohman. Vitamin C In canned foods .. 9196 

Eddy, W. P.,iuu. 5 m Congdon, L. A. .94.53 

Kdeleauu, L. Petroleum; Refining-with liquid sulphur dioxide b44 

Edetetahlwerk Rfichllng A.-G., and A. Ziegler. Furnaces; 

Regenerative-(P) .. — .9®^ 

Eden, T. A. Humic matter In mineral soils; Colorimetric deter¬ 
mination of —— .B8S1 

Eder. J. M. Light of short wave-length; rroparatlons for proUxytlon 

against- and for sensitising photographic materials 

(p). D451, 9067* 
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PAOB 

£d«r, B. Dihydroxy- and trihydroxy-mothytanthraqulnones; 

Preparation of-- (!’) . b840 

and 0. Wldmcr. Franifuln einodln ; Synthoefa of- .. ijll3 

and other*. ^-Mcthylanthraquinone • Nltro derivatives of-, 

and some of their transformation producte. 

Kdgar, O. Sse Thurmond, 0. T. .U800 

Bdgeworth. H. See Sherman, H. ('.niori 

Kdlfcon, T. A. Rubber; Method of producing ehlorlnatod-(P) n(l41 

and T. A. Rdison, Inc. Voltaic battery aixl the production 

of electrode elements therefor (P).BfiOU 

ohd Ivdison Storage battery ito. Storage-hatter)' elements; 

Regeneration of alkaline-(P).K477 

Edison, T. A., Inc, See PJdlson, T. A. .n5()3 

Edison Storage Hattory Co. See Edison, T. A.u477 

Edlson-Swan Electric Co., Ltd., and P. Freedman, Electric j 

discharge gas-flilod lamp (P). ij779 i 

Edlbacher, S., and K. Erbach. Proteins; Oxidative and reductive I 

fl^lon of..n(>ll J 

Edmonton, W. K. See Deane, H.nHO& 

Edser, E. See Hensley, W. H. .n002 

See Broadbridee, W. .n77y*, nnio 

See Sulrnau. H. L.nr>23* 

See iSicker, 8. .ndOli* 

Edwards, 0. A. Pickling; action of acid solutions on mild steel 

and diffusion of hydrogen through the metal. 

Edwards, F. H. Copper lanttos; Constitution of- ur>10 

Edwards, (3. W., and H. 8. Durant. C<»pi>or; Treatment of oxidised 

ores or other oxidised compounds of-(P) .. .. ]iOR7 

Copper and zinc ; Treatment of oxidised ores or other oxidised 

compounds of-(P) .. .. .. .. ndOl 

Edwards, H., and (J. Young. Oils from shales ninl non-caking ( oals ; 

Process for obtaining-(P) .nft4 

Edwards, H. J)., and Carbide and Carbon Clieinleals Corp. K(?- 

frigerntlng macLIues; Lubricant for - (P) •• u609 

Edwanis. J. D., and Aluminum Co. of America. Altiuiluium alloys 

(P) !i222 

and R. S. Archer. Aluminlum-sllleon alloys .n»49 

Edwards, K. E. Coal tars produced by Jow-tcmi^rature carbonisa¬ 
tion ; Compjwatlvc study of some- .. 143T, HOT, n034 

Effront, .T. Copper salts ; Toxicity of..n(380 

Vegetable piiliis; Absorptive i)Ower of...n763 

See Boidin, A. . b 904, J)922*, li9&9 

Egan, M. M. See l*ictet, A.11395 

Eger, 0. Alloys of precious metals; Advances in methods of 

refining..li3S7 

Electrometallurgical plants; Controlling Ioshcs of ele< trical 

energy in..n.'j9 

Egortoii, A. C., and F. V. Raleigh, f^dmiiim and its alloys with ; 

zinc; Vapour pre.s3uro of..n99 

Cadmium sulphide aud determination of cndinlum in all(».vs d99 

Egerton, A. C. 0. Casting of metfils (P) n428 ^ 

Eggers, H., and A. Pmriin. Seeds; Liquid for treatiug -—(P) .. ul06 
Wood, leJither and the like; Production of material for sizing 

or ground-coating-(P). b104 

Eggert, J. Silver In photographic materials ; Cyanide method for 

qiiRntlUtlve determination of..H235 

See Book, G. b74 

Egioff, G. Hydrocarbons; Process of treating-(P) .. BlfiO 

Egner, H. See Von Kellltzen, H.Bf>67 


Ehreiiberg, R. ICnzyines; Preparation of active dlgcstiN-e - 

from proteins (P) B762 

Ehrensperger, H. See Karrer, P. ^.BOH 

Klu-hardt. P. 0. Platinum metals, metals of the gold series, aud 

metals of the Iron series; Improving-(P) .. .. u793 

Khrllcli, F. See Kutzner, 0.B449 

Ehrlich, .1,, aud Verona Chcndcal Co. Nltroso-m-cresol; Prodncllon 
of-and Its application to tlie separation of w-cresol and 

£ -cresol (P) BfiOO 

ay, P.H708 

Khrllob, V., and Stlckstoffwerke A.-O. Ruse. Ammonia; l*roductlon 

of-from c4klcium oyanamlde (P).B294 

Ehrlich und Co., Frankfurter Putzomtcrlalfabr. Filter cloth; 

Romoval of calcium sulphate adhering to-(P) . • B282 

Klbnor, A., and K. Sohinldlogor. Linseed oil; Quantitative analysis 

of a sample of..BlOl 

and E. 8cmmelbaucr. Fish oils. Quantitative analysis of 

sardine blubber and Its value as a paint vehicle .. .. B986 

and B. Wlbelltz. Oils ol the Hnseod and poppy-seed oil groups; 

Differences between -as vehicles for artists’ colours 8641 

and others. Tung oil .B477 

Elchelbaum, u. Evaporation and drying of liquids <P) .. .. B022 

Vitamins: Production of organic lime preparations contahilng 
n high percentage of readily ahsorbablo, anti-scorbutic 

-(P) .. . . .h007 

Elchengrecn, L. B. See Evans, O. B. .Be64, nOOO* 

KIchcngflln, A. Combustible material; Reducing the Inflam¬ 
mability of-and for extinguishing fires (P) .. .. B50fl 

Klchholtz, F. Vitamin A In commercial lecithin.B22S 

Eicbholz, W, See Merck, E. n36, B769 

Elchlln, C. 0. See Toot, A. Q. .. ,. Bies 

Elohwald, E. Fatty and mineral oils; Treatment of - by 

the '* Voltol ” process. b754 

Khileger, J., and others. Pltanerograms (mistletoe and Loranthue ); 

Chemistry of beterotrophTo ——.B574 


PAUB 


Elsen- und Stahlwerk Iloesrh A.-G. Jhirnaccs; Heating and 

smelting - (P) .»602* 

and M. Backhouer. Steel; llcduotlon of man^nese wn- 

snraptloD In the deoxldatlot* of-(P).«428 

See Woymauu, JO.Hl80 

Klscnbelss, E. Sulphlte-colluloso wa>*to lye ; (k)nvcrting -•— Info 

a dry product (P) .n905 

and Paplcrfabr. Poricu. Hulphltc-crlluloso waste lyes; Com¬ 
bustion of conibustlble siibstum-oB present In —— (P) uJ3 
KlsenlolU', F., nnd R. Polrnskc. Dci'abydronaphllialeno (docallu); 

Stcreolsoiricrlc forms of..0936 

Eiscnw’ork-Oes. MaxlmlllnnshUlte, and 0. lA-ucIt-s. Feitiliscrs: 

Production of plinspliatio-(P).B48f> 

KIsler, M., and L. Porthclm. Insulin-Ilkc substances frotn bfiins 

and their action on carliohydrato mobihoUsm .. u924 

Kltuor, P., and A. Schneider. Coal gJis; Effect of adding h.vd)<>(!< n 

and nitrogen to - on the lllunihmtlng j)owcr of Die 

incHiidesju'nco light .nS.58 

Ekhard, W. Starch syrup; Acidity of.. bK)8 

Ekluiul, G. J. See ,)olianRS<in, E. A. nOOO 

Elbe, K. Black pigment (ferrosoferrlc oxide); Preparation of a 

fcrniglDouH - (P).11433 

Elba, K., and B. Christ. a-McthylnaphthuleiieBulphnnlc acids ., n:.04 

Eldrc<l, B. E. Coal ; Recovery of -rg- from mixtures (P) .. hhom 

Electric Arc Cutting and W’eldlog Co. ^rr Hoislag, C. J. hIkI 

Electrl<? Railway Improvemcut Co. See Cadwcll, C. A. .. .. ur»ri3 

Electric Research Co. See Hotbmunn, G. H. .. .. n3:w 

Electric Smelling and Aluminum <>). See CowIc.s, A. U. .. .. iiH7o* 

•Sec Cowles, B. .liSiitt* 

Electric Water Sterilizer und Ozone Co. See Hartman, F. 15. . . liTiMI 

See Hartman, H. B. .UloO, n79r>* 

Kleitricallmprovemonts, Lt<l., and C. 11. Merz, Fuels (1*).. n244 

und E. G. Weeks. Fuel distillation (P).B1004 

Electro BlojvcWng Gas Co. See MacMillan, J. R.]i332 

EJeetro-ChemIcal Co. See Ocrstli-, J. .J5l82 

Klflctrol Manuf. <7o. See W’llllnms, H. M. .. .. .. nl82 

Electrolytic Zinc Co. of .\UBtralusin, Ltd. Zinc-bearing ores aud 

metulhirglcal products ; Trent tiieiit of-(P) .. n(579 

Zinc ; Electrolytic recovery of-(P) .. .. .. .. b679 

Electro Midallurgical Co. Chrome iron alloys; Piodiictlon of 
noii-oxldlsing utm-brlMIo sheets, or articles wholly or 

partially made of sheets, of-(P) . b951* 

Zirconium steel and procoas of making it (P).B387 

See Bocket, F. M. .. ii2«2, U 600 , h876*, h919 

See Sinith, \V. H.8793 

Electron Chemical Co. See Allen, H. 1.0467 

Eleotropuro Corp. See Tmncr, R. C. .BI96 

Elektrls'fjo GaHrclnlguiigs-Ges., nnd H. Robmann. Gases; 

Electrical purification of-(P).H282 

Gases; Means for mnlnbilnlng the Insulation In apimrutns for 

the electrical purificallou of-(P) .B283 

Klektrizittttswerk Ixrnza. Acetylene; Production of solid jxdy- 

merUatlon products of-(P) .. .. ulir» 

Ammonium sulphate ; Prenaratjon of-(P)..' .. .. «293 

Ammonium sulphite; Oxidising-- by means of gases contain¬ 
ing oxygen <P).B506 

MetaJdeljydu and the like; Stop de^'leo for burners for solid 

-(P) . . 11307* 

Nitrogen; Production of ——- frtim the air by meaiw of 

ammonium bisulphite (P) b944 

Rubber couipositlon (P).3i06 

See SuJser, J. .li9r»3 

Elektrochem. Werko G.m.b.H., aud others. Bromo derivatives of 

methane: Preparation of-(P).BSll 

ConinduiD ; Preparation of green-with a colour similar to 

timt of epidote (P).iiS70 

Corundum; Production of emerald-green-(P) .. b422 

Formates; Preparation of pure-(P) .U448 

Resinous condensation proflnets ; Preparation of-(P) b433, B879 

Tanning and flliing compounds ; Manufacture of-(?) .. B482 

Tanning proms (P).B482 

Blektro-Osmoso A.-G. (Graf Schwerin Cos.). Cement; Production 

of-(P) .11831 

Gelatin: Manufacture of - sultible for phoGtgraplilc 

- emulsions (P).Bfl6r> 

(flue or gelatin; Electro-osmotic puriflcAtlon of-(P) .. B75fl 

Glyc4»rln ; Electro-osmotic piirlflcjitlon of - (P) .. . .* BT.'if* 

Saccharine juices ; Electro-osmotic purification of-(P) .. H92J 

Swine fever scrum; Preparation of an active——(P) .. .. B616 

Water; ('omplete or partial eluctro-osmotlc separation of 
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Eilingworth, 9. 5M!^rownlng, C. B. .i<691 

Elliott, F. A. See Sheppard, 8. £. ... .ii927 
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of..BC41 

Fills, (i. II. Dyeing hy “ colloidal solnblllsatlon ” or “ dlsj)crslon ’’ 
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process of producing it (P) ^'Mji|*uuiia ana 

SallYtanUcyll.. »d,i ; Salt nf and'i.roOT, of ,;,„Uu, ing ' 
Thorapcntlc coiniwniui and'i.roiTss'of iirodiicliw It (I')' '' an,5 

Engclatad.A. .SwCroiw, C.F. .. .in, 1 
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„ „ B47 

English, K. P, Wattle wood ; Comfiosltion of.. 0742 

English, P. L. See Galcott, W. S. .. .. .. .. b166, B1007 
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Alkali metals; Manufacture of-(P> . 

Sodhmi; Manufacture of-(P) . 

Ewcrbcck, P. Electric furnace for calcining llmcsfono (P) 

living, J. See Pearsall, W. H. 

Kxlcy, 0. N., and H. A. Rlmmcr. Coating walls, paper, or other 

surfaces with rcsluatc paint (P) 

Exolon Co. Harty, W. A. . 

E:<porttngenloure fttr Papier und ZoUstoffteehiiik. Asbestos iiia- 
turlals ; Trcjitmont of-(P) 

Outta ivcrcha and leather; Manufacture of imitation-(P) 

Sensitised papers ; Manufacture of-(P). 

i:vlo!»on, J. K, and Oencral Chemical Co. Achls ; Process of 

diluting-(P) . 

Eynon, 1-., and J. H. Lane. Sugar products ; (.'larlrtcatlon of 

-prior to the detcTminatlon of reducing sugars 

Kvto J V., and C. It. Nodder. I’lax retting; Experlmcntnl 

study of-. Development of aclditv during retting o£ 

tlax : its Interpretation and technlenl slgnilleimce 
Evster, W. II.. ami M. M. Ellis. Glueoklnin and insulin : Growtii 

of maize seedlings ns affected by.. 

I'.zcndam. J. A. Cocoa and chocolate ; Dctcnninaflon of husk in 


PAOK 

h^'2 

B047 

nOlH 

315T 

naSO 

0802 

B507* 

n778 

B980 

D7r,2 

11702 

U5.')7 

b53.'I 

H.'102 

Br>8 

Ill 3 5 

n ]().'> 
idi:. 

nl 012 

nl07 


n.'>52 
IISH2 
no.-, II 


l abor. A. Lignite breeze ; Tgnillun tom|)eratnre of - — .. 
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Faitis, D. See Vlntllescu, J. . 
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Farner, A., aud G. Ilunziker. (Joal disintegrator and feeder (P) .. b4.'>k 
F arnsworth, F. F., and 0. D. Docker. Zlim coats platcil on Iron 
and stoci; Intermittent iinmerslon test as an aid In evuhia' 
tloii of — - .. .. .. .. .. •. n471 
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and the like from vlseo.se (!') Ii02s 

and If. Vogel. .Scml-iH-Tnieablo membranes; Produetloii of 

-from rcgciicratod cellulose (?) .. B.'lft3 

Fanth, P. L. Gils; Continuous proe^'ss for recovering - - from 
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40 . .•.B472 ! 

See Williams, K. S. .n47l, ij472 

lloncarap, F., and K. Bier meal and rice husks ; Com- i 

position and digestibility of-.. . 1 J 703 , 
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of sodium s.illcylatc .. .u 955 i 

Horne. W. D. Cano juice ; " Supor-defccutlou" of- .. iui«.', 
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tions .. .. .. .. .. .. .. u 27 (i 

Uortvet. J. Suhllmalor (P) .. .. .. .n:)22 
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and others, Moute-jus; Autonjatlo-(P) .. .. .. u.'idd 

Howard, H. C., ami G. A. Uuleft. (Carbon; Density of- .. i)042 
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bustible - (P) .. .. .. .. ., .. n.') 4 i» 
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Humiston. U. .SW Mathers, F. ('. .. .. ,. H4d7 

Hummerielkt F. See Melater, Lueius, und Drhuiiig .. .. .. li41fi 

Iluinphrey, C. J. Rue, J. D. ,. .. .. .. .. b330 

Humphreys, R, Pk, and others, jvtroh'nm oHs; Water-soluble 

Bulphonic adds from-and inetlio<l of prodnelng tJiem (P) b47 

Hnmphrlea, C. H. .SVi; WIssler, W. .. .. .. .. b794* 

Hunt, (r. M. ■SVfl lilndauer, A. C. .. .. .. n920 

Hunt, P. t^ H. Broadhead, C. F. .. .. .. .. n122 

Hun(.. 8. B. See Kills. (’.n4D2 

.See Mann, M. D., jun. .H447. B89() 

.SV« Wells, A. A. . . . . .. b732 

Hunter,!'. .SVe Moore,-8. .. .. .. uHlO 

HunU>on, K. M. .SV« Relehel, .1. .. .. n448 

Hunwlckc, H. F. Nee Savage, W. <{. .. .. .. .. .. nl48 

Hunzlker, fi. Ne«Farner, A. .. .. .. .. .. u458 

Hurd, A. M. Maize ; Aeldlly of - and its relation to vegetative 

vigour. .. Ul06 

Wheat: Aeldlty elmnges during growth of-with special 

reference to stem-rust resistance .. .. ,. .. n722 

nurrell, (*. C. Mixing, Ineorporuting, and disintegrating maeliines ; 

Film-type-(P) .B542, 11584* 

Hurst, W. W., and 1C. K. Rideal. PaIIa<llam ; Promoting action of 

-on rop|K“r. AciBorptlon of liydrogen and carbon 

monoxUle . .. .. b418 

Palladium ; Promoting action of - on copjier. Catalytic 

combustion of hytirogen and tsarbon monoxhle ,. .. B418 

Hurt. H. H., and Robeson Process Co. Animal matter ; Deodorising 

lUftd preserving --(P) .. B48.5 

Husa. W. J. Nm RockwmHl, E, W. .. . ulUl 

Husl>aMd, A. D. See Kelly, F. C. .uOTO 

Hutchings, .r. and W. N., Ltd., nml J. A. S. Morrison. Tanning 

and manufacfme nf burning materlnlR (P) ., .. .. i}rt41 

Hutchins. T. W. S. Cnrhoimccous mnterlalB; AppnratuR for dis¬ 
tillation of-(P).H704* 

Carbonaceoiis materials; Retorts for the distillation of - 

and for like purposes fP) .. .. .. .. jii23 

Dim harging granular and like material from retorts and similar 

vessels; Means for——(P) .. .. .. .. .. B83* 

Hutchinson, C. M. Phosphates ; Utilisution of indigenous-us 

fertliiseru In India .B209 

Hutchinson, H. B. See Richards, H, .. .BgOl 

and others. Antl-dlabetlc hormone; Preparation of an-from 

yeast .Bl97 

Hutchinson, If. M. See Fisher, Humphries and Co., Ltd.Bdir>] 

Huth, E. F., G.m.b.U. Klcctrwlcs for thermionic tubes (P) .. B.550 

Hnttinger. C. A., and Acme Artlflcial Silk Co. Viscose ; Ih'occss of 

manufacturing-(P) .. .. . .Ii784 

IIuttncr.K. Nee Prandtl, W. .. .. b710 
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Huxtiam, T. 8., and C. Ellis. EctonJc resin and process of making 

It (P) .B433 

Hyblnette, N. V., and National Trust Co., Ltd. Nickel alloy (P) .. b752 

Uyden, W. L. Nee Bingham, K. 0.. .. ,. Bl62 

Hydrotorf G.m.b.H. See Stadnlkoff. O.B17 

Ilylan, M. C. See Qerroann, F. £. K. Via, B860 

Hylander, H, See Zander & Engestrdni, Aktiebolaget .. .. B909 

Hyman, H. See Andrew, J. II. .B518 

Hynson, T., and F. C. Stephens. Inks; Manufacture of a basis for 

printers’and like-(P) . .. .. b604 * 


I 


Iddiugs, C. Borax; Recovering-from saline liquors (P) .. DOS ^ 

Igarusl^I. Alloys; Ageing effect of oucnched- .. ,. b913 

Igarosl, I. See Honda, K. . b71C 

Iguwa, M., and Asahi Garnsii Kabushlkl Kaislin. Manures (P) ij760, b842 

Ikc4a, K., and others. Drying air with fuller’s earth etc. (P) .. »3 

Iljln, W. 8. Starch ; Degradation of —— by salts .. .. .. b347 

Illemann, R. Oil fuel; Solldllled-(P).B85 

llllg, R. Salt; Working up rock-(P).B512 

lUfngworth, E. S. See Thornton, D.B675 

Illingworth, 8. R. Briquettes; Manufacture of —(P) .. .. ii408 

Coal; Plant for the carbonisation of — (P).ji45 

and Illingworth Curlxmlzation Co., Ltd. Briquettes; Apitaratiis 

for the manufaeture of-(P) .. .. .. .. ii589* 

Coal; Carbonisation of-(P) .. .B589* 

Electrodes; Manufacture of-(I*) .. ., .. .. b430* 

and others. Explosions In anthracite stoves .. .. .. B498 

Illingworth ('urboiilzatlon Co., I.td. See Illingworth, 8. 11. H43n*, 

B589*, B589* 

Jinnoka, Y. Nec Hlsunmra,.. .. .. .. .. .. d232 

Imbort, H., and oiliers. Copper; 8choenbelu’B reaction applied to 

inlero-deteel ion of- - ,. .. n230 

Imbert, H. Imbert, H. .. b236 

Imhoff, K., and others. Sewage sludge; Dehydration of - 

utilising the gases pro<lncod from tlie sludge (P) .. .. n31 

Immendorfer, E. See Berginann, M. .ug78 

Imperial Trust for the Em-ouragement of Scientific and Industrial 

Jtoseiireh. .See Hatfield, H. .S. .B698* 

Inaba, K. Catalysts for oxidation of amnioj)ia .. .. .. ii416 

Indiana Steel and Wire Co. Nee Crapo, F. M. .B752 

Induction Ennmcc Co. Nee Brayton, C. A., jun.Bl82 

Tndurlt. Jh-odnets Co., Ltd,, and J. 0. Faligileve. Phenol-fonnaldo- 
hyde condensation product typo ; J^rojluctlon of articles of 

the-—(P) . 

Industrial Dryer C'orp. See Wright, A. 1'.ij544 

Industrial Products Co. See Unger, E.B4O0 

Industrial Research Co. See Dolb<?ar, C. E.9632, b633, BI012 

Industrial Waste Products Corp. Nee Dickerson, W. H.B707 

Inriustric- cn Handel MantschapplJ “Hag,”and H. K. Lombaers. 

Coffee beans : 1‘rcparing caflelnc-freo-(P) .. b962 

Ineson, W. I. Naphthalene: its deposition from coal gas .. .. d83 

Jngall, D. H. Metals and single solid solutions; Relationship 
between tensile strengtti, temperature, am! cold work in 

some pure..U836 

Ingersoll, L. R., and O. A. Koepp Soil materials; Thcnnal dlffn- 

slvlty of sonic. .. .. n760 

Ingersoll-Rand Co. Ncc Baneel, P. A. .. .. .. .. .. n622 

Iiignun, H. Food products and the like; Appaiatus for sterilising 

or other h^t processing of-In closed receptacles (P) b727* 

Innos. R. F. Chrome leather analysis; Report on- .. .. b2.% 

Ciiromc upper leather ; EfToct of perspiration on- .. .. b20 

Inoiie, H. Phenol and a-naphthol; Catalytic reduction of- 

under high pressure .U504 

Tctralln (tetrahydronaphthaleno); Preparation of- .. B245 

Insley, H. Refractories in glass-melting furnaces; Behaviour 

of- —.BOlO 

Stomrs in glass ; Mlrroecoj>lcal idcntillcration of-.. ,. B218 

Institute of Industrial Research, Inc. ."Jcs .Blelouss, E. .. .. B50.5* 

International Chemical Co. Nee Meyer, L, A, .. .. .. b3.'S3 

International Coal Products Corp. See Mclntire, 0. V. .. B244, B24r> 

See Smith, C. H. .. .. .. ,. .. .. .. b244 


IntcruutloDal Combustion Engineering Corp. Pulverising mills 


(P) b971 

International Filter Co. See Hughes, W. J. .ijl33 

International Nitrogen Co. N^e Reid, J. H. B867*, n419, n558, 

D704*, B1012 

International Precipitation Co. See Hirschklnd, W. ,. .. b181 

See Newell, M. H. B688 

Nee Schmidt, A. A. . .. ..0119 

Nee Schmidt, W. A. .. .. .. .. .. b930, B1018 

See Webkopf, C. H. .B622 

See Welch. H. V. .B280, B428 

See Wolcott, E. R. Bl60 


International Takamlne Ferment Oo. Bread making; Product 

useful for-and other purposes, e.g., rerao^ng starch 

etc. from textiles (P).. 

See Takamlne, 3., Jun. 
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NAME INDEX, 


Internationale Bergtn Comp, voor Olle* en Kolon-CheiiJo. and M. 
Hofattsa. HydroKcoating heavy minml oils, coal distil- 
IstM, coal slimes or other heavy hydrocarbons and raw 

products obtained therefrom; Piirlfylng and-(P) .. i 

and S. Ufiler. Liquid levels In high-pressure stills or other 

vessels *, Ap;^ratU8 for indicating-(P) 

Interstate Keflneries,lnc. ife# Muehl, W. F. .. .. b460, 

lokibo. K. Copper-zlno alloys which expand on solidification 
Irlnyt, A, Distillation apparatus for periodic or seml-periodic 

. operation (P). 

IroiiHiilc. E. A. Jute; Treatment of-(?) . 

Irvin, A. See Kohman, H. A. . 2i30, 

Irvine, E. See Stott, V. H. 

Irvine, J.C.. and G.V. Francis. Photosynthetiesugars; Examina¬ 
tion of-by the methylation method. 

and H. H. Gilchrist. Fat; Synthetic-containing a inctliyl- 

f ghiooside residue . 

Olive oil; Condensation of mannitol with- . • 

and E. L. Hirst, Esparto cellulose. Constitution of poly- 
succitarides 

and others. Halogen-hydrins; Manufacture of-(P) 

Polysaccharides; (Constitution of —. Molecular structure 

of /3-hexa-amyloso . 

See Herring, P. T. . 

Irwin. A. .S'cc Kohman. H. A. . 

IsuHchseu. 1.. and A./8, dc Norske Saltverkcr. Solutions: Method 

of treating - to obtain solid constItucnt"* thereof 

separated In u coarse crystalline condition (P) 

Isaacs, L. SiUeon in tissues; Presence of --. Mlcro-nictliod 

for determination of silicon. 

IsgaiUchcw, K., and E. Koldacwa. Potential of poisoned elic- 
trodes ,. 

Jshlo, M. a-Eleeostearle acid ; llroino-derlvatlves (»f- 

and Y. Endo. Soya sauce and fonnaldeliyde; Itenctlon 
between —-— 

Ishltanl, I., and Asahl Oarasu Kahiishikl Knisha. Manures (V) .. 
Ishiwara, F. Catalytic eleotrolytlc method of reduction .. 

Fugut'«)xin. 

l^hiwara. T. Steels ; Ktfect of Inipuritle.s on dendritic structure 

in carbon-and tlu'lr ditfuslon at liigii temperature .. 

Isiharu, T. Copper-tin system ; Equilibrium diagram of - — .. 

Isler, M. ScsBerl, E. 

Isnard, E. Chloroform and alcohol; Detection of aldeiiydi-s in 

Ether for anfcsthesla ; Detection of aldeliydes in- 

Isobe, H. Ikeda, K. . 

Istltuto Sleroterapico Milanese, and D. (Jarbone. Aetting of 

vegetable substances ; Product for tlm-and process 

for the preparation thereof (P) . 

Itagakl, T. Murayama, Y. . 

Ivanovsky. K. See Stadulkov, G. 

ives, F. E. Photographic protases (P) . 

Iwiinow, I. 1. See Schlinansky, 8.0. . 

iwanoff, N. y. Urease ; Activity of-in higli con< entrntlon3 of 

alcohol . 

Ivtak.t.T. .Mloy for turbine l)lades (P> . 

Aluminium nlloy.'i containing copper; Heat tieatnienl. of 
llgld.- 

and Mitsubishi ZosoQ Kalslia, Ltd. Alloy (P) 

Izquierdo, C. E. Petroleum from Pla/,a Hiiln'“ul( Arg'-utiiial 

Uumi, s. ,s'cc Stcudel, H. 


.r.ihkzynski. K . and H, Kon. HoUing point; Accuiaf<- deler- 

minatiou of elevation of tlie-.. 

•fackson. D. D. See Chemical Treatment Co. . 

.facksoti. F. G. Ceramic, wares ; Oxidation of-diuiog tiring. 

Uehjivlourof calcium compounds in clays. 

Ceramic wares ; Oxidation of-during firing. Dec-omno- 

sitiun of various compounds of iron wltli sulpimr under 

simulated kiln conditions.. 

Ceramic wares ; Oxidation of-during firing. Xature of 

sulphur evolution in kiln firing 
Clay; Abftorptlon of sulphur gases by ferric oxldi* m - - 

See Bole. G. A. 

•lackson, H. Abrasive paper or cloth for polishing purpose-* (P) .. 

.lackson, H. A. .Sss Ball, A. K. . 

•lackson, H. C. Cream for butter-making; Neutralisatloti of- 

.faekson, J. M. Sm Armstrong, Whitworth, and Co., Ltd, 
ifackson, P. T. Reinforced paper aftd paper making (I*) .. 
-lackson, R. F., and C. 0. SUabee. Sucrose, dextrose, and la-vulose ; 

Saturation relations lu mixtures of.. 

.tackfioii, V. T. Drying gases; Apparatus for.. 

•lacob, A. Explosive proof against firedamp (P). 

•faoob, K. D. Nitrate nitrogen; Determination of — - in 'mils lu 
presence of cyananude and its derivatives .. 

end otnors. Calcium oyanamide: Decomposition of-on 

storage ., .. • • 

Cyanamide and some of Its transformation protlucts; Chemi¬ 
cal and biological studies with-♦ . 


Jacob, N, BeeTocco, G. .. .. .. .. .. 

Jacobaocl, F. Lead storage batteries; Negath'c oloctrode'nod 

electrolyte for-(P) .R22 

Jacobs, C. B., and E. I. du Punt de Nemours and Co. Alkali 

cyanides; Process of producing-(P) .. b 817*, Bfi71 

Cyanides; l^nufacture of-with by-product carbon from 

cellulose purification (P).Kfi&fi* 

Jacobs, H. A. Liquid fuel; Synthetic-(P).B460 

Jacobson, 0, J. See Elliott, A. D.lilfiO 

Jacobsen, P. M. H. Beating of paper pulp; Rapid dutcrmiuatlon 

of degree of. .it lotto 

Jacobson, B. If., and K. C. Kllpstcin and Sons Co. ('hlotldcs; 

Manufacture of metal-(P) .»17* 

Jacobson, 0. A. HydrofluosUlclc add . nr.-j, »h27 

Jacobson, H. O. M. See Harper, H. .1.id«0 

Jacobson, A. A., and A. Adams. Emodln ; Synthesis of- i»:)74 

Jilger, C., G. in. h. II., and F. Pohl. Siccative and substitute for 

linseed oil varnish and the like (P) .. .. it;;fi2 

See Pohl, F. 

Jaeger, P. Paint cootlogs ; Testing the permeability of- Jdoa 

Jtlger, ». BccHahn.F. L.iu)28 

Jilnecke, E. Bss Bodlscho AnlHn-und Soda-Fabrlk .. .. ii747 

Jaenlehon, E. Bes Sauerwald, F. .. .. .. .. .. nOSO 

Jttrvlnen, K. K. Halts of sulphur aedds, carbonates, and hydroxides 
and elementary sulphur; JA*terminalioii and separation 

of. .lir)UO 

.lagln. li. Bes Hess, K. .. .. .. •• •• •• **88 

.fahn, H. Halogens; Quantitative determination of two-in 

the presence of one aiiothor .. .. .. .. .. lt4.'>3 

Jalm, J.T. lilght-scnsltlve paper ; Prciwratlonof —-(P) 1*813 

Jalms. F. Gas producers ; Dlstlllution of fuels in-containing 

' several distillation units in series (P) .. .. B3(t8 

Gasifientiou of fuel In a ring gas-producer with the production 

; of gas rich lu tar and free from steam (P). 

! Jahoda, 11., and “ Alehomln.’' Allgemcine Chem. Tndiislrle A.-G. 

1 ’iiospliore.Hcont xluosulphide ; Production of-(P) .. BlDlO 

i See Lllienfcid, I..It908 

i Jakob, M. Thermal conductivity of technically Important mctuls 
' ami alloys .. .. .. .. .. .. li913 

! Jalade. K. Oak bark.1*683 

Sulphuric acid In leather.U644 

I JuloUbtrc. See Aversenq .. ♦.n**3(t 

i .lames, W. See Meyer, 8. M. .. .. .. .. nl3H 

i .lameson. K., and others. Pectin pro<luct(P) .n727 

’ .lamloson, 0. S., and W. K. Hiuighmun. Scsami* oil; t'hcmica! 

oompogitlon of..1*431 

Bee Baughman, W. F. .. .. .. nlltfi 

‘ • Jamison, W. K. Bee Mathewson, S. B. .«21 

i .lander. O., and H. Beste. loilomiUric determination of suhst-anecs 
! in a higher stage of oxidation ; Bunsen’s distillation 

method fur- .. .. .. .. .. .. 1*619 

Potassium bichromate; AppIk abIHty of —- os standard 

substance In lodimetry .. .. .. H619 

and H. Felt, Bromine; Volatility of —- in solutions of 
different clc<trolytc.s and its bearing on bromomctric 

analysis .n734 

and W. Jander. Membrane filters ; (Ujemlcnl analysis with-. 

Nature of the incmbranc and its applications ii316 

and K. Acoh. Pliosidioric add ; Volumetric dcterminiilion of 

-with uraiiyl acetate solution.i»80 

Unmyl eomiKnmds ; Volumetric determination of- .. 1*80 

and B. Weber. Aluminium ; De.tcrmluatlon of-in alloys 

ami separation from other metals.n98 

.\luminium; Precipitation of-as hydrated oxide by 

ammonia . b254 

.fander, W. Uranium; Preparation of pure..B94K 

See .lander, G. .1*310 

•Tauko, .1. See Criln, A. .. .. .. 1*838 

Jaiinek. J. See Badlscho AuiUn- und Soda-Fabr. n400,1*780*, B933, B1004 

.fanney, T. A. Flotation process (P). 1*5*23 

Jaiwen ^K. A. Slabs for Hours and wall coverings ; Preparation of 

*-(P).b384 

Jansen, J. D., and W. Sehut, .4iillhie; Determination of water 

content of- .. .. . .. B48 

Janssen, II. Bcc. Bayer, F., und <'o. .. .. .T«578 

Jaques, A. See West, J. H.i*007. 1*780*, B882*, BdOO* 

Jarman, J. Bes Philip, J. 0. .. .. .. .. .. S49d 

.larrell, T. D. See Veltch, F. P. .1*9.55 

Jascow’itz, I., and others. Metals; Cleaning of- by electro¬ 
lysis (P). 1*523* 

Joandros, J. Bw (Jadg6uc, E. .. ulOlO 

Jeekel, Mljnfficn A Co., Naaml. Vennoots. Qioafabriek “ Loerdam.” 
voorh. Glass-grault.c, a stone-Uko material; Process of 

preparing-(P) .B598 

Jefferson, E. D. Kier; Vomiting - for bioaching textile 

materials (P).1*332 

Jetfery-Dowltt Co. See Nagle, J. A.1*1013 

Jeffrey Manuf. Co. Cnishing machlaes (P).B544* 

Joflrlos, Z., und others^ Aluminium alloys ; Castings of-(P) .. B9I4 


See Artdier, A. S. 

Joflrlos-Norton Corp. See Norton; F. K. 


.. BlOO*, 1*262* 
.. B643 
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.l<*hn, 1>. B., aud L. .T. HudU*»ton. Hodhim fluoride; BoIubiUty of 

-Id hydiofluoric acid .. .. .. .. .. B866 

.Tele. F. See. ZlnJce. A.B87d 

JeUiiK-k, K.. and W. Kresteff. Volumetric analysbi; New method 
of ——. Chloroinetry as substitute for lodlmetry and 
other analvtlcai methods .. .. .. B862 

and W. Kdhn. Volumetric analysis ; New methods of- .. b853 

and (I. Tomolf. Alka]inc*carth metals and lead ; ii^oullibrium 
between sodium and potassium and tlicir chlorides In thu 

molten condition, and preiutration of alloys of- .. b878 

and L. WlnoKradoff. Ferric chloride; Titration of-w'itli 

thiosulphate . BB14 

Jftia, K. Rnzymle therapeutic agents; Specific-(P) .. .. b770 

llestns and waxes; Prcimration of-from cru<lc inontan 

wax or bituminous coal (V) .. B641 

•Tenge, W. .SVe Frcytng, W. .. .. B7f>0 

.lenkin, C. F., and 1). N. Shorlliose. Ethyl chloride; Thermal 

profiertics of —- .. .. .B205 

Jenkins, A. W. .Vce Wood, L. A. . 

Jenkins, 0. IT. M.. and D. Hanson. Copper-endnilum alloys: 

Constitution of -.. .. .. .B2P8 

Jenkins, R. W. Oll-ahule extraction process (F) . b779 

.fenklns, >V. J., and Co. .See Williams, R. A. .B503* 

.lenuings, A. L. Coke breeze and the like; Apparatus for washing 

* _(1*). . .b934» 

.Teimlilgs, D. B. Soil material in United States; Statistical st\idy 

of distribution of-a<’cordbig to size of p»rtlc!t*s .. BTflO* 

Jennings, J. M., ainl StaiidanI DeViJopmcnt C’o. Foams; Com- 

ponition for—-(1*) .. .. .. .B622 

Jennison, 0. L. .See Wolcott, U. . b90 

.Tennison. J. .sVe Baker, A. .>’403 

Jensen, A. J. M. Yeast; Method of nmniifacturlng-(F) .. B20* 

Jensen, E. Sulphuric acid ; Automatic regulation of the supply 

of oxidising agents in the nminifaclure of-(F) .. .. B4d7 

Jensen, F.W. Ncs Frankfoitor, C. .f. .. .. .. .. .. nd.vj 

Jensen, If. Sefi Hess. K. . b88 

Jcaisen, O., and Norsk Hydro-Elektrlsk Kvaelstofaktiesclskab. 

Nitrogen: Oxidation of-In clcetric funinecs (F) .. B378 

.fenaou, J. B. Oil .sliale ; Fioeess for treating • —(F) .. .. Bo02 

Oil Bhalc retort (F). 

Jepheott, H. Milk; Determination of fat, hot^ise, and moisture 

in dried ..>'30 

Jermikoff, C. .SVe Bledermann, W. .. .. .. .. .. ii99l 

Jesehki, K. .S:ee Spftth, E. . 

Jesser, L. Mngnosl;r; Caiisth! — • - as roiistitiient of mortar and 

eoment: Its production and te.sthjg .. . b29«> 

.fessupand Moore Fnp<T Co. A'ec Flujnstead, .f. J'], .. B4d4, B74(), BT42 

.fclte, E. R., and others. Coppcr-alumlnhmi alloys ; X-ruy Htudles 

on —— .. .. .. .. .. .. .. .. b290 

Jewell, W. M., and CJdorlne Froduets Co. Clih)rine; Mellio<l of 

liquefying-(P) .BtMU) 

Jewell, W. R. Steel; Fliysleal proi)erile«. correlated mlerostnie- 

turcs and machining qualities of l ifle-barrcl- .. .. til 8 

J azler, H. Hels, J, .Bl 39, vrm* 

Jllek, A. .Ses Hanus, J.B2a'» 

Jimeno, E.. and C. del Fresno. Maoro-sInKturc of welils in tram 

rails .9874 

.llrotka, R. Feat and tlie like; Preparation of uniformly dehy¬ 
drated -(P) .. .. .. .. .. .. B818 

Jlrsa, F., and J. Fabtnger. I>cad ; I)lss»olvliig-in alkali lyes 

by meauis of alternaling currents .. .. .. B562 

Joachim, B. Lubricating grease; Detennination of anhydrous 

soap ill- .. .. .. .. .. .. .. BddI 

Joacliimoglu, (1., and P. Bose. Digitalis tlucture; Influence of 

hydrogen-ion «’onoentration on stability of- .. .. u7dd 

Joachlmoglu, W. I. Digitalis leavt* ; Valuation of- .. .. U887 

Job, A., and 11. Kehh. Ethyleuc; Catalytic activation of-l)y 

an organo-nlckelle compound. .. ij768 

Metals .sejmrated from organo-mctallic eomjKrunds; Fixation 

of umsaturated molecules by-.. .. .. .. B137 

JoWn, M. 1«. A., and CJ. tJ. J. Yvon. Photometrle, i)oIarirnetrle, and 
sper^trotnetrle drterminatlons; C'omblneil apparatus foi« 

-(F).nsli 

See Veme.H, A. .H620* 

Jobsou, C. A., and New York and Fennsylvanla Co. Tuiijeutlne; 

Refining cnid-,- — (P) .. .. .. .. ., u682 

Jochum, K. Celitilose or textile fll)rea; Decomposition of wood or 

plant stenw for the production of-(F) .. .. .. b826 

Jodldl, S. L. Cereals; Physiologlc-al studies on — . Occurrence 
of amino-acids and polypeptides in the ungenninated oat 

kernel.u80:] 

Joerrens, P. See .Schulz. O. F.B 769 

Jolle, J. H. Sulphur; r.ioe.hemlcal oxidation of --and its slgiil- 

fiCAnee In agriculture .. .. .. • .. .. .. 11722 

and H. C. McLean. Alkali soil investigations. Chemical effects 

of treatments. u 98 q 

Alkali soil investigations. Colloidal idienomoim ., .. b721 

Alkali soils; Origin of- .. .. 

Joflnov, W. .Scs Fumfllow, A.Bg28 

Johansen, E. M. Petroleum i)roduets and water; Intcrfacial 

t.ension between- ., .. .• ., potJ 

and Atlantic Refining Co. Snlpho-eompound and its production 

from mineral oils (P)..itl24 


FAOB 

Johansson, E. A., and others. Zinc; ExtracUng-from ore (P) BfiOO 

John, H. Resins; Production of ortifldal-(P) .. B840 

Jolm, R. Photo-mechanical printing (P) .B4&L* 

end Daylight Film Corp. Emulsloii; Thin, mounted, sensitised 

-(P).. .. B31.7* 

Photographic processes; Potassliim iodide t;omposltlon of 

matter for-(P) . .. .. B31J* 

Photographic reproduction ; Multfplc-stcp procesa of-(P) .. «35fi 

Photographlo reprodudlon; Potassium biclironiato process of 
•(P) 


Pitotograpliic reproduction ; Process of-(P) 


8.315* 

Joliner, H. See Treadwell, W. 1).B-’iHO 

U49.5 
B498 
Bfi8d 


Johns, 0. O. .Sec Clough, W. W. . 

Johns, W. H. Evaporation apparatus; Vae\mm-(1*) .. 

Johnson, A. H. See Bailey, 0. H. 

.See 2iharp, P. F. .. .. .. .. .Bl 48 

Johnson, 0. A. .Sec Dallyn, F. A. .. . 

•Tohnson, H. W, Soils; Apparatus for mechanical analysis of 

Johnson, J. B. See Daniels, 8 .b792 

Johnson, J. E., aud Hick, Hargreaves and Co., Ltd. Water; De¬ 
aerating -, partle\ilarly feed water for steam boilers (P) Bfil4' 

Johnson, J. M. See Voegtlln, 0. . 

Johnson, J.B. i’cc Adams, H. . 

Johnson, .1. W. H. fiewage effluents; Royal commission test 

for.. 

Johnson, T. B. ,SVe Bass, L. W. .. . 

.iohnson, W. Hydrocarbon oils; Ihirifylng apparatus for liquid 

-(F).b:.50 

Jolmston, J. .Sec Andrews, D. H. .. •• •• 1«392, B83d 

•Tohnston. J. Salvarsun and neosjxlvarsan solutions; Osmotic 


B013 '• 
Ttl89 


B691 

bB90 


b613 

B312 


pre.ssure of - 


i;7d7 


Jolmstone, H. .sVe Do Laval Clmdlnurn Co., Ltd. .. .. .. b100.» 

.Tokllk, A. .SVe Poloiel*, . .9408 

Jollbols. P.. and L. ChnK^event. Calcium sulphate solutloius .. b517 

and (5. Nonnand. J,end totra-ethyl; IX'compoisitlon of --and 

its application to explosion-engines .. .. .. .. B700 

Jolly, J.. and it. V. Wheeler. .Sulphur compounds in coal; De- 

compositum of-l)y hciit .. .. .. .. •• 9 40.-5 

Jones, A. Smelting furnace (P) .. .. . b388 

Jones, C. 1.. .SVe Donald. J. It. .. .. .. •• •• 

Jones, C. F. Lime-sulphur; D<'teiuilnatiou of sulphur compounds 

in dry.. •• •• ”31 

Soils; Adsorption and absorption of bases l»y- .. .. it4S;t 

.lones, 1). B., and 0. K. F. (iersdortf. Proteins of wheat Uun. 
Isolation and elementary analyses of a globulin, albunrin, 

and prolamine. b228 

and J. C. Murpiiy. Cystlm^ defleiemy and vitamin content <if 

the lentil,/.CHS csce/en/rt .. .. -. •• •• 9533 

Jones D. O., aiwl H. R. Lee. Ainline and liomologues; Titration 

of.. 

N.v'Lco, JI. R. 

Jones, V. B.. and others. Ores and tlie like; Apparatu-s for the 

eoneentration of-by froth flotation (F) .. .. B794* 

. Sec Twiss. 1). F. 9 d 4 

Jones, F. C. SohilUm mixing and diseliarging inneliine (F) .. b150 

Jones, H, I. .sVr- Du Bois, n .B72 

Jojies, H. L. .SVe Hnmpsliire, Hobbs and Co., Lt«l. .. .. .. B72* 

.fones, H. O. ,sVe AriuHtronu Wldtwortlnind Co., I.td. .. .. Bl.Vy 

Jones, H. T. .sVe Fagan, T. W, .. .. .. .. .. Bfi.M 

Jones, J. A. Steel with Idgli inAiganese content; Properties of 

medium-c'urlxm- .. .. .. .■ .. .. B750 

Jours. J. 11. .SVe Stoenboek, H. . b228, b273, 91020 

Jones, L. D. Paraflln wux; Centrifugal removal of-from 

petroleum lubricating oils . b7 

Jone.s. 0. t'annlng; Technology of. .139 t, BOOI 

Jones, F. H,, and Balfour, (Jutlulc and Co. Insecticide (F) .. B804 

Jone.s, H, See Price, J. .. .. .. .. .. .. B39 

Jones, It. (t., and Wostinglioiise Lamp Co. Argon ; I’lirificatlon of 

-(P) .9217 

Jones, R. M. See Ross, W. H. .B630 

Jones, R. (>., and Courtauld.s, Ltd. ('au.stfc soda ; Manufacture Of 

-(F).9712* 

StHlhim cjirboimte; Separation of - from solutions con¬ 
taining caustic soda (P) . .. B712* 

Jones, 'I’. L. Fasb-uilsing, eva]>orating. drying and like operations ; 
Klectri<;al means for autoiuatically controlling the tern- 

I>erature in-(P) .. .. .. .. .. .. Bfl98* 

Jones, V. M. See Jones, W. .. .. .. .. .. «62l 

Jones, W. and V, M. Filtering medhim (P).B021 

Joneacu, A., and K. 8 pireaeu. Alkaloids; Volumetric determination 

of.. V .Bl9« 

J 008 , B. See Knrrer, P. .u249,9272 

Jor4ian, 0. J., and A. H. Ware. Drugs containing tannins; Identl- 

fl(jntlon and elasalfitaitlou of-by chemical lUethodH. 

Application of the goldbeater's skin test .. .. .. b805 

Jordan, E. See Claude, 0. .. .. Bfifio 

Jordan, L., and W. P. Barrows. Mercury iwisoning from electric 

furnaces.B87fl 

Jordan, L. A. Arsenlous sulphide sludges: Treatment of -■ for 
the separation of the sulphide from the associated liquid 
(F) .. .. #•.B173 
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Jordan, B. D., and othora. Manganese atwl; Production of- 

(P) .BISO, n792 

Joiiteoscn, P. Kltrogen^asatmllAtlng imnuru; Meuu/actorc of u 

-.n27 

Joriasen, W. P., aud J. 0. Mcuviaaen. MethA»e>ftlr mixUirea; 
Influence of boiuo nondoflamniable vapouia of orgaule liquids 

on limits of Inflsimnabtllty of —.BlOOl 

nnd O. van den Pol. Imodium sulphite; Activation of oxygon 

in slow oxidation of ..HlOl 1 

iin.i . 1 . Yullsok. Methano-air ndxtuiea; Influence of sonic non- 
inflammable vapours of organic liquids on limits of intiam- 
inablllty of . n207 


Josoclyue, A. E. Sea Norric, H. P. J. .n200 

Joseph, A. V.,»ud J. 8. Hancock. Clay; Composition and pro|KitIes 

of..wyio 

Joseph, E. L. Filters for air and other Rases (P).B931* 

Joscfdt, I. 8. Cyanides; Process of making-(P) .. .. BlOl‘2 

Joseph, M. Ll^ite; Determination of volatile matter and com- 

busllble matter In. nta 

Joseph, T. L. Sulphur; Effect of-on blast-furnaco proci'S!!i Bfliri 

Set Royster, P. H.u470 

JoeephsoD, K. InVOTtaso; AfRnlty of-for different, sugars ndOP 

luvcrtase; Affinity of - for different sugars. Identity of 

invertaso and ratOnaao.n724 

Invertase; Nitrogen content of..n724 

Set Von Euler, H. .. b 271, B347, BWl, B0t>0, B724, uTOI, Iil(i24 

JosepliBon, K. 0. See Svanberg, 0.ii*27l 

loscphy, K. Pcdytbionatcs; Formation and docomposltlon of 

. ll5J)4 

iloshi, S. 8. Emulsions ; Surface tension of oll-ln-water amt water* 

in-oil. n839 

lost, F. See Bayerische Stirkstoff-Werke A.-(i.11943 

iTouYc, A., aud A. Hclbronncr. Clironiates and blchroinati N; 

Manufacture of -(P) .Br,12* 

Toyce, A. W. Disaxo colouring mattci* (P).n78I 

and Chemical Foundation, Inc. Disazo dycstnlfs (P) .. .. iH9 

Joyner, E. A., and K. I. du Pont do Nemours and Co. Hydraziiw; 

Manufacture of-(P) . 

Juckenack, A. Water in mincad meat, Musage meat, etc.; Value 

of Fedor’s ratio mimbot for detection of added-.. }ir)70 


Tucker und Co., Clieni. Fabt, Haltiugcn. Pates; I’rcjwiration of 


-(P). .nyiii 

C’liroinlo salts; Recovering-from msidiies euntalning 

chrome. <P) .n^29 

Hides; Soaking and liming-(P) . 11482 | 


Tndd, E. K., and others. Magnesium compounds; Recoxciy of 

- from brines (P).* .. 

Judd, E. W. SVeJudd, E. K. 

Judson, F., aud others. Idpcs for use wiicn iiuinfiijcd in iTiomlcal 

liquids (P) . 

Tudaoji, 0. R. Set Jndson, F. . 

luldung und Co.. Cliom. Fabr. JTeutal alloy (P). 

Metallic alloy (P) .. 

Jilngcr, E. Tungsten In low-grado ores; Detciminntioii of - — .. 

Tuer, G., and Tubixo Aillflcial Silk Co. of America. Mtraling 

apparatus (P). 

hing, A. Sleiuens-Martln open-hearth fnruuocs; Absorption of 

sulphur from the heating gases in .. 

Jung. H. Filtering apparatus ; Automt^ control of-(P) .. 

See Linck, 0. . 

lung, P. Ores; Proceaa for binding granulur and otlier sui)stauees 
which In their normal condition .nrc ln(’,npable of being 

bound (P) . 

Jungblnth, H. See Scliottky, II. 

rnngek, A. See Streckcr, W. ... . 

Iimgkimz, E. Oxygen-ylcldInB salts and detergents; C'oloiiuictilc 

detection and dctermluatlou of active oxygen in --.. 

See l*ritzker, .1. 

Jnnkerhclt, A. Gas liquor ; Ihiriflcatlon of waste water in fieatment 

of- (P) . 

hjjip, G. E. See Lenz. C. S. 

inra OelscJitefiir-Wcrke A.-G. Oll-shnle clinker; I’roiluctlou of 

artificial stone from-(P) .. 

Oil-shale clinker; Production of a bbuliug agent resembling 

cement from-(P). 

Shale; Proparntlon of a hydraulic cement from oil - — (P) 

Stone; Miuuifactucc of artificial- (P) . 

'nretzka, F., and Klektrothcrmieche MefaUgos. Zinc; Condensing 

chambers for the eloctrothermlc production of - (P) 

Zinc reduction proceae; UtUlaatloa of waste gases from the 

clectrothornilc-(P) . 

Zinc; Eemovnl of-from zinciferous materials by blast 

roasting (P) . 

Zinc, vapours produced by clectrotheniuil processes; Con¬ 
densation of • (P). 


Ji870 

11^ 'n * 

1182 

1182 

n523 

Ji24 

nJ27 


U495 

H7.’»0 

n3'.9 

HS70 


H985 

Dfi3l 

b37 

bst: 

11605 

B890 

1142' 

liSdO 

11297 

118.32 

D301 

n79:J 

1(752 

11389 


fust, F. Set Heistcr, Lucius, und Brttnlng.nflO, B416 

ruijtln-Mu«U«r, E. Anlilna Black; Influence cd oxalic acid on forma¬ 
tion of..B620 

Oeondnis crut»i«; Reactions of..H8H7 

Cotton; Hydration of bleached and scoured - .. .. D1008 


K 


Kaban Cliem. Fabr. Colloidal sulphur and snluhurous acid ; Pro¬ 


duction of medicinal preparations which generate-(P) TJl.T;t 

Sulphur for vulcanising; Proilnction of-(P) .. n2'> 

Kaeer, F. Set CosseUa, L., und Co.B414 

Kimmcrer, H. Set Badteche Aniliu- und SoilapFabrik .. .. 1(302 

Kkmpf, A. Viscose; Manufacture of artificial threails and the 

like of-(P) . 

See Dottenhofer, M. n374 

Kaesz, 8. See Hamburger, E. .ur.oK. ]<s4 l 

Kaffer, H. Dokalinc In Iow-tcm]>(>rature tar; Appliciition of c.ihi- 

lytic dehydrogenation t.o detection of..uOno 

Kahlbnnm, W. Set O’Harra, B. M. .. .. .. .. k3m.*, 

Kahleuberg, H. H. Set Kahleuberg, 1..imi:i 

Kahlcnbcrc, L., and H. 11. Kahlenbcrg. Tungsten and some of its 

alloys; Preparation of metallic . . 

aud 'f. P. I'l. Hydrogenation of certain oils; Catalytic .. 

JCalm, H. .SVe Leinmoruionn, O.icjo.'i 

Kalsei', W, See Vou Braun, ,. .. .. .. icci 

Kaja P. See Frlckc, B. .. .. .B272. (i272 

Kallforschnngs-iVnstalt G.m.b.H. Hydrogen T>ronddc ; Preparation 

of-(P). h787 

P.ip<“r; Sizing --(P).n93!i 

'I’henardite (sodium sulphate) j Preparation of — (P) h82II 

and H. Friedrich. .Magucslimi clilorlde; Preparation of 

jinhydcoua-(P).Iil57, n747 

Potns?<inm chloride ; Preparation of - —• from Ilartxiil: and 

sylvinltft (V) . ,. n.M J 

PotaRHluin cliloride ; Production of-from airnalllti* (P) n421 

iCalisclier, (I. See Cnssclhi, L., iind Co.H41I, n.'.uir 

KaJle und Co. A. G. Aldehydes an<l ketones of the pyrrole seife- ; 

Preparation of — - (P) ,. .. .. .. T!89 i) 

y-Ainlnoau‘boxylle acids of llu! benzene .series; l‘re|iaratit»n 

of-(P) .n329 

/> Aininoplu'uol: Preiiaration of iiniiioiliaeetie aeld derixalhr«< 

of-(P) .n4.i9 

Anhydrolupinlne; Preparation of a reduetlon jirodiiet «>i 

-(V).BK91 

t Vllultisc esters and ethers; Increasing the softness and ehisficity 

oi inasees of-(P) .. .. .. .. .. .. idMi.') 

Diazotypes; I’rcparallon of - — - .. .. .. iccm 

Diniethylarylamlnee : Preparafion of-(P) 8329 

Light-wnsitive film or layer and jnueess for making it (P) .. (i3].'>» 

Lnjiliiine ; Production of halogen derivative*! of —^— (P) n»H7 
Pf'rylenctetraearboxylle ai-id and its derlvativeB; Prepararion 

of - (P) .HS2.'., 11S2.5* 

Photograplile prints: IHiVelopment of - by the ns«- of 

«liazo-anIiy<lridos (1*) .. .. .. .. .. itir).'>* 

Printing animal fibres with vat dyestuffs (P). 

Vat dyestuffs; Preparation of — <p) .. n370, b7u.'>. iil(i08 

Kallen, 0. Refractory masB, article, and the llki’(P). b9h2 

Kalling. B. M. 8. Klcctrlc furnace (V).np.M 

and others. Chromium or alloys of chrornintu; Method for 

producing-(P).H876* 

Mangiinese or nmngancac ailoyw; Manufacture of- jksw 

ill carbon or sllloon (P) .. .. .. .. i«l82* 

Motabi or alloys; Heating - in an electric furnace (P) .. n339 

Metals or ullovs poor in carbon and sUieon ; Manufacture of 

(P) B523* 

Kalmus, Comstock and Wescott. luc. See Troland, L. T. .. B«.').'» 

Kaluslwkl, A. A. Sulphate conb-iib of soils.iisoo 

Sulphur aa auxiliary iVrtlliser.BhiH) 

and A. I'j. Ssoluijcwa. Sulplmr; Action of-on alkali Miiis i^sot 

Kjiltfsowskl, If. E., and J. Selmnrr and Co. Spraying vegetation ; 

ALiterlal for-(P). .. h3,>1 

K.nnierinnn, P. Sec Green, H. H. B491 

K.ninoyama, N. Calcium cyanandtle; Ik-havlout of —— when 

heated in nitrogen at liigh tciiipcraUires.j(785 

(Calcium ‘•yananddc; Heat of formation of- .. .. n785 

Cyanainide: Electrolysis of aqrioous solutions of - .. nSfW 

Kamlnlft, R. See. Marotta. 1). .nfisS 

Kanao, S. See. Foiirncau, E.jtfilA 

Kanewskaja, S. 1. Opium alkaloltls ; Extraction of-.. .. h1(>28 

ICanh&uscr, F. See. Ditz. II. .. .. .. .. B53i) 

Kansas City GasoUno Go. Wellman, F. K. .. bI55 

E'apfliammer, J. See Thomas, K. .. .. n309 

Kaplun, B. B. Coal ash < Furnace for determluatton of fusing 

point of-.. . b7Tj 

Kappana, A. N. Sec Ghosh. J.O. .. .B26t) 

Kappelcr, M. See Ruttegay, M. .. .u.847 

Kap-Soo-I.ec. Charcoala*; Adsorptive and detoxicating powtrs of 

different. b1029 

Kaptcyn, A., jun. Ores ; Smelting-(P) .B476 

Kapur, S. N. 5e<( Falck, R. .. b(549 

Karlyone, T., and Y. Kimura. Acetals ; Catalytic redueflou 

of. 1(113 

and others. Millelin tahenniam, Hayata ; Constituents of —— b31 

Karl, A., und 8. Lombard. Badinm ; Detcrmiiutlun of-in 

natural titano-nlobates .id.* 


fnstinton Cairo Co. Set Van Meter, J. W. 


1(291* 


Karo, AV, Ethyl alcohol; Production of —~--rfroni acctybnc(P) J(537 
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Kar|)on, B.,and ])roii. Esters; H&nnfacturoof-(P) .. 

Phenolic coudoiwutlon prodnete; Manufacture of resinous 

-(P) . 

Carter, <’. P. . 

Karpinsky, H., and J. 8. Anderson. Butter; Manufacture of- 

(P) . 

Separators; Centrifugal milk-(P). 

Karplus, H. Artificial silk and the like; Increasing:tlio strength 

and improving the water-resisting properties of-(P) .. 

See Itechhold, H. 


pAoa 

1)850* 


B95d 

B808 


P533 

b885 


P90 

B264 


Lichenin (reserve cellulose)! Methyl- 


- into dextrose 


1)378 

1)568 

U957 

1)957 

b249 

B272 

B250 

V614 

1)887 

B627 

1)721 

1)522 


Knrrcr, P., and K. Kishlda 
atlon products of 

iindM. Staub. Llchcnln; Cleavage of 
Polyaaccharldes. Llchenase 
Polysnecharldes. Reserve cellulose 
and others. Llchenase and rcscA'e cellulose (llchcnln) 

Llchenase ; Heparatlon of-Into constituent enzymes 

T.lchcnln (resen'c eclhiloBe); Oc-currcncc of-in lichens and 

other plants .. 

Rlcln 

Sapogentn of the wldte soapwort.. 

Kartzow, E. .5«e Bttrnstelu, K. 

Karuuakcr, P. D. See Waksraan, S. A. 

Kaslcy, A. T., and Metropolltau^Vlckers Klcctrlca! Co,, Ltd, Metals ; 
L’nltlng-(P) 

and Weatinghousft Electric and Mannf, Co. Refrigeration ap- 

I)aratU8 (P) .. .. .. .. n82, n896, b909 

Knssuer, G. Ammonia; Catalytic oxidation of - to nitrous 

gases and to nitric acid .. .. .. .. .. b744 

Kassner, H. 0. Ipomcea heJeracea, Jacqnhi. and other species of 

]pomipa\ Examination of seeds of- .. .. .. B443 

Kast, Jl. .S'« Gerngross, O. .. .. .. .. B492, ii848 

Katatftui, S. Electric resistance material (P) .. .. .. 1)476 

Kato, ,T. See KlUv, fl. .H668 

Knto. X. Urease; Etfei t of light on— .. .. .. .. B«ft 

See Pinciisscn, L. .. .. .. .. .. .. .. BdD 

Katsumorl. K. Electric batteries; Manufacture of eleelrodes 

of-(P) .. .. .. .. .. .. .. ii680 

Iron; Mannfactnro of porous-(P) .. .. .. .. i)387 

Kattwliikcl. U. Benzol in gas; BetermInation of - with 

activated claircoal .. .. .. .. .. B« 

Benzol refilling ; Waste oil containing resin from- .. 1)8.0 

Benzol wash oil; Thickening of --.. .. .. .. B776 

Coal; Analysis of- .. .. .. .. 

Organic vapours In air or gases ; Adsorption apparatus for 

determination of- .. .. B.546 

Solvent naphtlia; Polymerisation of- .. .. 1)125 

Kalz. A. .See Qrunenberg, II. .. .. .. .. .. B732 

Katz..!. U. Swelling of flbrouB substances ; X-ray spectroscopic 

investigation of- .. .. .. .. b782 

Kanlfman, H. J,. Petroleum refining ; E6lc of adsorption in- b243 

Kauffmnnn, II. Bleaching liquors and their bleaching aetion .. 1)629 
Kaufmann, A. Acldylaiioclnchololponlc nitriles; lTei)aratIon of 

-(P) .B449 

Kaufmann, H. P. Explosive mixtures ; Preparation of (P) B579 

and C, Fuehs. Saponlns ol the saraajmrllla root .. .. .. nl51 

Kaufmann, W. See Chem, Fabr. Grlcshclm-Elektron. b602 

Kaufmann, W. E., and K. Adams. Platinum oxide ; Use of- 

as catalyst in reduction of organic com))Ounds. Reduc¬ 
tion ol furfural an<l Its derivatives.1)152 

Kuupp, E. Glocker, R.. .. .. B948, 1)1016 

Kautoy, T. Oases; Apparatus for liquefying and separating- 

(P) . 

Liquid oxygen and the Bke ; Devices for regulating the ovapor- 

atlOD of-(P) . 

Kavan, J. CoppCe, E.. & Co, 

Kawaguchi, T. G-actd O-naplithol-O.H-dlsiilphonic acid); 

Manufacture of. . 

Kawal, S., and 8. Kobayashl. Petroleum ; Formation of artificial 

-from squalene and cholesterol.. 

K.awal, T. Electric smelting furnace (P) .. .. .. .. b221 

Kny, il. D., and S. S. ZUva. Antlseorbutic factor; Ailegeil 
8 pcciflc colour reaction for —— 

Kny, W. R. Wool; Machines for washing-or for like opera¬ 
tions (P) .. . 

Kaye, F. Paper; Durability of nibbor-latcx- 

Paper mnulng (P). 

Paper; Vulcanisation of rubber-latex-(P) 

ami Kaye’s Rubber I.atox Process, Lt<l. Moulded or pressed 

goods from fibrous materials ; Manufacture of-(P) .. 

Kaye, 0. W. 0. See Backhurst, I. 

Kaye, M., and D. J. IJoyd. 8kln; Bloebemlstry of 
chemical basis of skin swelling 

K aye's Rubber Latex Process, Ltd. See Kaye, F. .. 

Kayser, K. Pyruvic acid and ethyl alcohol; Production of- 

at the expense of caldnm lactate by yeast .. .. 1)725 

Kettlng tlax. nemp, ond other textile substances (P) .. .. b128 

Haline sludges ; Particle size of.. b906 

and H. Delavni. Radioactivity and nlirogcn-flxlng bacteria .. b722 

Wine yeasts . b762 

Kaysor, L. Titanium and aluminium; Hydrolysis of titanic 

sulphate solutions as basis of method for separating- 

In sulphuric acid solution.D8L4 


B773 

B621 

1)932 

B504 

1)121 


1)195 

B748* 
1)938 
B708* 
B593* 

B250 
1)542, B542 
- and 

.. B954 
.. 1)250 


K. D. P., Ltd., and M. 8. Stutchbury, Caoutchouc; Manufacture 

„ o'--<P) ,.8983 

Gutta-percha, balata and analogous vegetable resins; Manu- 

faetureof-(P). b918 

See Hauser, E.f) l020 

Kearful, G. G. <See Thompson, M. do E.B907 

Kearney, T. H., and 0. 8. Scofield. Cotton fibre; Salt content 

of. . 

Keurton, W. J. Mercury as a working substance for binary fluid 

turbines ; PosHlbUitles of- 

Keen, R. A. Soil; Moisture relationships in an ideal- 
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Koltlioff. I. XT.— continued. 

Hydrosen cyauide; Detection find colorimetric determina¬ 
tion of —— 88 thtooyanute.aj 4 

Hydrogen-Ion conceutmtlon ; Colorimetric determination of 

-by the wedg^ method, and the dtaaociatlon coiwtantH 

of 8ome Indicators. b319 

Hydioffen-lon concentration of soils; Colorimetric ‘deter- 
/ mination of —— .. ., ., ‘ .. BlOfl 

Invert sugar In sucrose; Determination of traces of-for 
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Manganous salts: Titration of-with permanganate .. nlOll 

Molasses ; Formation of compounds between sugars and salts. 

Validity of Prinscu Oecrllgs’ tlieory of formation of- li647 

Nitrites and nitrates: Hydrostrychnine reagent for-n886 

Nitrous acid, hydraxlne, ammonia, and liypophosphltes; 

Oxidation or-by permanganate.B 860 

Oxalic acid : Titration of-with permanganate .. u019 

Oxygen-sulphur adds; Strength of the acid function of 

..n333 

rt-rniauganate; Spontaneous decomposition of-under 

various conditions .. b 404 

Permanganate: Standardisation of- .. .. n 771 

Sodium: Qualitative test for.. b70 
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and .V. Smit. Iron; Titration of ferrous-with permnu- 
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ami O. Tomirek. Cldorlne; Determination of —.by Vol- 
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tatlvc analysis .. .. .. .. .. {i96H 
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..nllO 
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ferrocyanide .. .. .. .. .. 
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metals .. .. ., .. . . .. . . . . Hr,;j 9 

Sf’.’ A'erzyl. K. .1. A. H. n53y 

Koiiiitfsu. S. (.'atalytle action : Studies In — . New fimctlon 
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- .. .. .. .. .. .. .. .. n408 

and X. Tanaka. Japanese petroleum : (.'omtKisitlon of- n40y 
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Komin, K. Sec Abderhaldon, 1C. .. .. nfill, nflil, uTiiO, n93j 

Komman vvsky, W. See Zelinsky, N. .. u4-W> 

Kou, S. See .Tablczynakl, K. .. .. ndd 

Ivonarsky. A. XVe PetkenheiUT, H. .. .. .. n7tH 


Konno, .1. Sec Miyake, K. .. .Bl02i: 
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condui^tivity of — - as a means of control .. .. n764 
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tion of-(P) .nH20 
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Coke ovens (p). h5«7 

Coking and carbonising processes and apimratus. more 

imrtioulnrly for low-temperature carbonisation (!’) .. n548 

Cns : Apparatus for distilling-from non-coking Idtii- 

mlnous materials at low temperatures (P) .. ., B45 

Cas; Dry puriflcatlon of lllumiiiatiiig-(P) .. .. u409 

Tunnel kiln (P) .. .. .. .U830 

and Kopjrers Coke Oven f!o., Ltd. Liquids; Apiuirafus for 

washing-witli liquids (P).ti583 

and Koppers Development C’ori). ZIik' ; Distillation of 

-(P) .. .B4:5 

Zlnc-furnaef oi>eratton (P) . .. nr>92* 

Zinc: hccovery of-(PI . b562* 

Koppcr.s Co. Alkali sulphliles from tlilosulphates ; Manufacture 

of-(P). b17» 

Coke-oven retorts (P).«777 

Coke oven.s (P).Ii777 

Coking retort oven batteries (P) .B82r> 

Cases: Purifying-(P) .n165, B40d 

Hydrogen sulphide; Mauufaeturo of-(P) .. Bl73 

Hydrogen sulphide ; Removal of-from gases (P) .. b164 

and 3. van Ackeren. Retort furnaces; Vertical-(P) .. b702 

See Bird, E. H.B209, BJlb*. n4r>9, B58« 

See Marshall, C. H. 

See Bamsburg. C. J.B827*, B640 

See Shaw-, J. A. B166* 

See. Sperr, F. W., jun. b 4, nl64, Bl64, 11194, Bl73 

See \an Aekereii, J.11587, B6e2 


Koppera Coke Oven Co., Ltd. See Koppers, H.nfi88 

Koppera Development Corp. See Koppers, H. .. B47.5, B662*, u502* 

Koref, F. Catalysts ; Production ofJ{-(P) .. .. .. uQSO 

See Oroaa, R.^522 

Koreiichevaky, V. Sec. ZHva, 8. S. *' ". ** ’* 8992 

Korltschoner, J., and F. H. Hansglrg. Aluminium; Manufac¬ 
turing pure-(P) .’ .. r908 

Korn, O. See kickton, A.. 

Kortlandt, F, Sm Waterman, H. I. .iigjlg. »J002 

Koser, S. A. Oolon group of bacteria; Differential test for 

members of the... 

Kossel, A., and R. E. Gross. Arginine ; Proimration and deter¬ 
mination of .. 11(115 

Kotern, a. Electric cells; Elcctro4le or pole for use in • (p) mu 

Kotwal, Y. N. -SVe Fowler, (L J. .. .. |i 72 ;H 

Kotz, A., and T. Htoelie. Citronellol ami geranlol; Oxidallnii 

of-In stages.H.57H 

i Kotzeiine, M. H., and L. M. Bowman. Ga.sollne : Appnralus for 

Clacking hydroearbons ami recovering-(P) .. lUldrt 

Koiidela, a. .See Hoiicamp, F. .. .. .. n 7 a;t 

Kowalski Syndlkat. 8ulphltatloii of wasto-wuters, raw Juices, 
or pulp-press waters: Sopiiration ofMhe precipitate 

formed in the-(P).ji88;) 

Kruemor, E. ()., and T. Svedberg. Colloid solutions ; i'orinutlon 

of-by electrical pulvorlaatlon In tbe high-frequency 

ultornatlng-ciirrent arc . .. .. n9.*)l 

Krftnier, H.. and A. Belffen. Alkali cyanides; Produetlou of 

-by carbonising animal refuse In the presence of 

alkalis (P). .. 11908 

Krdnier, H. J. Water; KJTects of precipitated ferric hydroxide on 

flora and fauna of natural flowing-.. .. .. m49(> 


Kriinzleln, G. ,!)Ve Melster, Lucius, untl Brflnliig .. .. n:{.'> 


I Krafit, M. Oases; Purlfleatlon of-(P) .. .. .. b 77;4 

I Sulphuric add; Purlfleatlon of burner gases ami obiainlng 

j ehomlcally pure (P).« 8«8 

KralieiibiUil, K. .Sec Kohlbchtitler, Y. .. .. .. .. nl 79 

Kralm, K. See Herzog, it. <>. .. .Bfi41 

Krais. P. Flax and hemp ; Production ol Hue. lustrous-(P) B290 

and P. Wuentlg. Cottonlued flax and hemp fibres : Utilisn- 

, tion of-tor tlie produetion of nmnioniacaJ cuprous 

' oxi*lo coHuIosc .solutions (P) .. .. .. n29o 

KraLsy, A., and A. Traegel. Sacclmrlmcter ; 'I’esflng Mie 100® 

)n)lnt of the-. Polarisallon of the normal solution 116 O.M 

Krail, 8 . Rubber stocks; Intliiencc of accelerators on plastielly 

of uneured-.. . .. .. pQl? 

Kramer, M. M. See Hhernian, U. . 

Kraner, U. M. SiUlnmnitc development In some ty)»ieal clays .. B981 

•Krunieli, 11.. and 8 . Sternau and Co. t'uel; Holldified liquid- 

(P) 15779 

i Erase, H. .T,, and J. Y. Yce. Calcium carbide and nitrogen ; 

Mechanism and thermochemistry of reaction between 

, Culciuia nitrate ; Hyilrated-and mcUioil of making It (P) Bab 

! See Jacob, K. D. .. .. .. .. .. n08.'. 

See Yce. J. Y.npOT 

Kratz, E. Soaps: Structure of. h 432 

Kraul and Wilkenlug Oes. Fertilisers; Preparation of-(P) b270 

Kraus, C. A. Glass with low coefllclent of thermal expansion (P) HlOBl 

Kraus, E. J. Lend-tln alloys; Determination of lend In-0473 

Kraus. H. A. Ocbttn ; Preparation of emulsion-(P) .. nTtf 

Ghic; Treating waste leather for use In the manufacture of 

-(P) .0304 

Kraus und Co., “.Metapor" A. Aluminium; Mefallfsing poreeluin 

and elilim wltli-(P) 0944 

Krause, (J. A., and American Lurgi C'orp. Evaporating liquids (P) n7.37* 

Kraut, H., and E. Wenzel. Kiizymes; Adsorption of-.. B3n7 

■ See Willstiitter. 11. .. .. .. b254, ii74.'*. bPO? 

I Krauter, H, See Glaser, E. .. .. .. .. b924 

j Krayer, C. Sec Met.alB)ank und Metallurglsclje Ges. A.-O. .. ii942 

KreckeT R. See Wedekind, E. .. .. .. .. .. n 7 (KS 

Kredel, W. Sec Von Braun. .1. .. .. .. .. u32 

Kroldl, 1. Resinous products : Preparation of-(P).. .. n879 

Krolslogcr, H., ami others. Powdered coal as fuel for power- 

plant boilers .. .. . 

j Powdered-coal plant; 'I'ests of a-.. .iciim 

j Krelsmami, P. Glue; Vegetable-(J‘) .B.529 

j Kress, C. B. Gluten quality . 099.3 

' Kresteir, W. See Jelllnek, K. .. .. .. .. .. b892 

1 Kreulen, D. J. W, Coal; Influence, of ash content of —— on 

I the estimated volatile matter .. .0209 

Coal samples ; PartWe size of.. .. n89d 

I Coals; Mixing of -la the dotormlnatlon of the volatile 

I matter .)i83 

j Influence of porttcle size of coal samples on yield and 

I character of-and on the nsli content. d775 

I Fuels ; Content of combined u-ater in solid-.. .. n4(»8 

I Volatile matter In solid fuels; Determination of -- .. B817 

Kreutiberg, O. A. Pulveriser (P).BlOO* 

Kriege, H. F. Concrete; Determining cement content of - b598 

Kileger, A. Naplithalcnc; Removal of ——« from distlllallun 

gases (P) .. .0396 
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KrlcgshPim, H., and I’ennutU Co. Zeolites; Kegeueratlng 

gp,.nt — —, which have been need for softening water (P) B361 

Krivobok. V. N. .SVe Sauveur, A. .B386, »716 

Krocbcr, T. -sVe Vereliilgt^ (’hem. Werke A.-O. .. .. B576 
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Kropf, A. Manganese In steel; Determination of-.. .. b177 

Kropp, W. See Payer, F., und Co. .. .. .. .. b*>34 

Kruber, O. Low-toiuneraturc tar; Aromutie liydiocarbous 

from - .. .. .. .. .. • • Bdftd 

Kruger, A. ('opper sulphates ; Normal and Imsie •— .. BlOll 

Krilger, 1>. SVe Auerbach, F. .. .. •• B32, Bill 

Krtiger, H. See Henglein, K. A. .. .. .. .. •• I»-ld 

Krug. Wine; C’lnrlfleatlon of--with potasHlum ferrocyanide Tiih>3 
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See Fry, A. .. .. IiHSU* 

See Sehmiicking. A. .. .. •• 840 

Krupp, F., A.-(r. (inisonwerk. (^‘oal dust ; Ftillsallon of- 
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Kryz, F. Beet juice; llclafon iietMccn l•ontfnt of conguhible 
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<-hlorides by Idde powder .. i«225 

Kubicrs<-hky. K. Distillation ; Apparatus for se]>arnt[iig liquid 
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Kublna, H. See Kurt^'iiaikt'r, A. »i866, n888 

Kiibisch. (}. See. Habalitschka, T. BodO. i*.5r,6. H66t), Hfi70 

Kucher. A. A. Kcfrigeratlorj (P) .. nt)2l 

Kiihl. II. blast-furnace slags ; Hydraulic properties of granu¬ 
lated - .. .. .. .. .. n29fi 

Uement; Preparation of low-flred-(P) .. .. .. nOll 

Cement region In ternary system llue-Hlllca-irou oxide .. 11515 

Fluorspar; A«lditlon of to eement-mlx .. .. h295 
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temperature on formation of - .. .. .. nOO 
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KUhn, W. See Jclllnck, K..B85:i 
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Kiittuer, F., and E. Profcld. Alkali lyes ; Purifleutloii of coloured 

- contaminated with hcmleelluloses (P) .. .. b.52 

See Sidler, E.B421 
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of . - by ultra-violet rays 

Kuhnert, W. A. Borax; Method of obtaining-(P) 
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Kummler und Matter, A.-G. Evaporators; Heating unit for 
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Salt; Apparatus for evaporating salt solutions for the pro- 
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(P) . 

Kuiu, A. See ZompKn, G. 
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Kinz, O. Fat in milk ; Mioro-iiiethods for determination of - 
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Lacau, K. J. Bitumen; Artificial-from eoal-tarpilch(P) 

lyaeke, W. A., and M. <•. Boyer. Furnaces for heating metal plates 
and other articles (P) 

Lm y.A.D. NVe Yonng, 0. 

liOdd, W'. H. AVc Blgwood, E. d. . 

l/afeulllc, F. Beetroots; Extraction of jnlee from- 

Uilferty, .T. (1. .Air; Apparatus for separating —.into its (»n- 

stltuents (P) .. .. . 

Lath y, J. P. Davison, A. W. 

•SVe Moxhuni, A. ,T. .. .. .. ij 430 * 


La Forge, F. B, Pentosan adhesives and furfural from maize cobs 

and oat hulls; Production of.. 

and others, Furfural etc.; Utilisation of vegetable materials 
containing penGwans for production of(P) 
A>eMain8,O.H. _ .. 


Lagradl, S. Soaps ikwt hi water; Manufacture of-(P) .. 

Laiu.D. E. Oren w, H. . 

Laing, B. See Nielsen, H.Pl22, li4DG, b587 

Latng, M. B., and J. W. McBaln, .lellies os contrasted with gels and 
curds. Soaps In dry alcohol .. 

l<aing, W. D. See Norrlc, H. F. J. 

lialrd, * H. L. Doherty. Gas-black; Manufutituro of —— 

I aUt, F., and others. Zinc sulphate solutions ; JYoecss of proparing 

pure-from ores (P). .. 

Tail, M. M. See Lander, P. E. 


failor, J. 0. See Middleton, P. R. 

Lamb, A. B., and others. Carbon monoxide and Iodic acid ; Reaction 

between-in aqueous sulphuric add 

Swijarson, A.T. Ij5/V7 


PAQB 

B292 

B5fl 

B28 

8534 

B^7 

H456 

B856* 

B05 

b88 

BfiOS 

B528 

u923 

n774 

b024 

b608 

b86S 

B2fi5 

k1(N)2 


b081 

1)550 

B888 

B866 

b232 

BlOl.5 
B228 
BIOS 
b705 
, By2i 
B193 
B408 

B440 

BTOO 

1)902 

B2n 

11902 


B554 

1)026 

B570 

H71» 

B544 

(<900 

1)951* 

b743* 

b282 

B801 

b747 
B475 
, U473 

1)274 

B76 

B445 

bOSI 
B602 
, b859 

B755 

B200 

B527 

B638 

B483 

B181 

b941 

B10B3 
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PAOK 


B820 

B870 

H607 

D3Q1 


n663 


Dl4u 


Laml), J. O., and Imerkan SinelUng aud Befinlng Co. Aiwimto 

otee; TmUng native(P) . 

Calciuro arsenate; PiodncUon ot from wator^sulublo araonic 

(P) .. •• . 

Lamb, K. 13. Rubber composition (P). 

LambTfs. G., and W. Mttller. Coke; Yield and quality of-In 

relation to the grading of the coal . 

La Mcr, V. K., and T. R. Parsons. Klectromotrlc acld'baso titrations 
In presence of air; Application of milnhydroue electrode to 

-, and factors liinltlug its use In alkaline solution.. 

Laiuie, K. D. OlstlUatlou apparatus and process for low-tempcratnrc 

coke production (P) .. *. 

Lanimort, 0. M. Se« 3. L. B. Korgan.j )461 

Laniorcaux, W. F. Sulphuric acid; Manufacture of-(P) «r.07*, b597* 

Lamothe, J. de F. Blckel; Manufacture of Ingots of pure-from 

impure oxides of nickel (P) . b181 

lAmpe, B. Dlastatio power of malt; Influence of iwhible stan hes 

of dllfercnt origin on determination of- .. 

Lanipitt, L. M., and B. 13. Huglies. Milk powder; Determiaution of 

solubility of —- .B48y 

and others. Dairy prodticts ; Jtouttne examination of --, with 

8i)ccial rcforonce to the Mojonnler tester .UHrtl 

Uniplough.F. Hydrocarbon oil vapours; Treatment of-(P) .. HC«r» 

Slialc; Destructive dlstlUation apparatus for- (P) ,. nl(M);{ 

and G. H. Fathers. BrlquctUn; Apparatus for mamifrt«'furc <u‘ 

fuel-(p).Dr>r>l* 

and N. T. Harper. Retort or still (P) . 

Retorts or stills for mineral oils (P).B32ft 

-See Isimplough, L. F. W.M1004 

T-amplongli, f/. F. W. and F. Gaseotis mixtures; Production oJ 

explosive or combustible-(P) .nl004 

Lainy-TorrIIlion, H. M. Oil set‘d.s; Apparatus for comprcK^rig 

materials, a,jf.-for extraeting the liquids they conhiln (P) nlOll) 

Lancaste.r and Tonge, Ltd., and J. Butterworth. Gas- or lUild fluhi 
packing for rotath^g shafts, nozzles and bearings (P).. 

Lander, P. E., and others, tfreen manure; Factors opeiatlve ii 

value of.. 

Lnndrctli, (\ P. Kleela-lcalapitarnhis for treating liquids (P).. 

Sewage ; Kk>ctro<*henilcHl treatment of-(P). 

.SVc Moerk, F. N. 

Tyjuidslioir und Meyer A.-O., Ohem. Fabr. Grtlnaii. Sodium oxalar<‘ 

Prepiivatlon of — - from sodium formate (P). 

.SVe Klfchner. W. .. .. . 

Ijandschiitz. P. Sfc Sauerwald, F. 

Lane, A. G., and olhers. Gaslftcation system; Regeuerallvc coal 


Lane, F. \V.. and E. W. Dean. Ybieoblty-teinperatifre emves of 

fractions of typlral American crude oils . 

Lane. J.H. .Sc#? Kynon, L. . 

Lang, £. -Sec .Schweitzer, W. H. 

Lang, R. Verricyanide.s and ferrocyanidos; lodonn tric <lefciniina- 
tion of- 

Pericalate ; Formation of.- by action of ]icruuinga!iate on 


JiGr.O 

nl07 

nl2y* 

n9iO 


n38:t 

»383 

1)1320 


Phosphoric add : Manufacture 


Lnnz, H. Sfe DlefeutMler, P. A. 

LaimrG*, B., Ltd., and H. B. Alcock. 

o .. 

,SwAloo<k,H E.„u... 

See Stewart, it. ., .^^*20 

Laport'C, G. B. Bismuth; Colorlmottlc detenuinatdon of .sniall quan¬ 
tities of -- 


Lirblg. K. Sm Von Bratm, J. 

Larisoo. E. L. Double superphosphate; Analysis of- 

Larrabee, 0. K. »SVc Armour, B. B. 

Larson, A. X. Ammonia equilibrium at high preasurt's 

J produoUon; Increasing-^th improved eaUlyste ^39 

L. Dodge. Ammonia cqulllbiiiink.BlSl 

and A. B. lAinb. Catalyst for ammonia synthesis (F) .. b557, bIOIS 


D38 

Bd2 

T)64« 

B720 

B87fl 


Maize plant; Klemental compo- 


n20C* 

1U83 

nino 

»1(»27 

1»H()4 

ItlOU 


various iodine compounds 

,. n2U 1 

Lnngo, A, See Berl, E. 

.. H3fi4 

l.ange, A.E. AVcNaurk, 0. 

.. n605 

Lange, K, A’ee Borsche, W. 

.. 1)113 ! 

Lange, F. See. Bayer, F., und Oo, . 


Sec .Melster, Lnehis, und Brtining. Faffliw. vorni. .. 

.. 1)863 I 

Lange, W. AVc Akt.-Gcs. fllr Anllln-Fabr. 


AVc Trauho, \V, 

.. n670 1 

lAngedlik, H. L. See. Muller, H, D. 

1)9 1 

Langciiberg, F. r. Hlgh-8(>ecd steel tools ; Maiiufnctiirr of 

-d’} J«r)61 1 

LiuiBonkamp. )■„ iind E. Merck. Oils; I)l.-a.-lilnK tal- an,l — 

(P).. 1)526 j 

lounger, G. See RosennmnrI, K. W. 

.. B2S1 ; 

Laugerhannss, E. Schaum, K. 

.. Bfl56 ( 


Langheinrleh, M.. and Graphltwerk Ktopfnmhl ihaiililfe; 

Purifying-(P) . 

Langjflhr, 0. See Battegay, M.USf)! 

Laiiglais, P., and J. Goby. Kasonce of Iris .. .. b 73 i 

Lanhofter. J. E. and 0. E. Aabestoe-eement c-omi>osilloiw; Manu¬ 
facture of-(IB . 

Unholfer, 0. E. .See I^anlioffer, I. E. 

LanlLA.-G, Animalflbres ; Obtaining now offeef.H on—- (P) 
lamtz, R. See Hoc, Anon, des Matlftns (blornntes et Pro<L (him. 

deSt.Donls .B.W5. B902 

B794* 


lausson, T., and Norton Co. Muffle tunnel kiln (P). 

Ia Rue, J- B*. and 8. W. H<'oflel(l. silicates ; Boparatlng the con¬ 
stituents of- (P). ‘ * BAO,. 

See Seoilcid, 8. W.. 

Lascary, L. Soap solutions; Surface tension of..11433 

Taiska,A, L. Chem. Fabr. Groishcim-Llcktrciii n782* 

Lafw6, R. Bee Roth, W. A. ’ ,^2« 

Tawson, 8. V, IL, and United Water Softeners. Ltd. Wjtter-softenintr 

materials; Manufacture of——(P) .. _ 1,3;, I 

Lassleur, A, Elcetroanalytlcal separation of silver. eopiH-r uni 

bismuth by graded potentials ; Rapid. ’ ur.io 

Electrolysis by graded potentials; Apimrnt us for — .. am 

.S'wKling, A.. H'. iu. lumg 

Lost, K. Oxidised marine animal oil, moellon, and d(‘gras .. ii918 

LAszld. E. Carbonisation of iliiugarluu coals; Low-temperatim— id84 

I. AteKttn, P. N. Oarbonisaliun of South African coals; J.ow l.-m. 

IKTatiifc-and cxtradlon of eoiil by solvents .. 

Tars from low-temporaturo carboniwttlon of Sonlh Airicni 
COlils 

lAlhrop. .T. S. Sec Parinclee, (!. "W. 

I/Atltner, T. J. See Norrle, H. F. J, 

Ijjtrielle, If. -SVe Meuiiler, L. 

Latshttw. M’. and E. C. Miller. 

sition of- 

-sVe Swttiwon. C. O. 

J/Htten, .M. -SVe Bayer, F., und Co. 

lAUt»e Iind Menzon, Techn. BUro. Sulphuric acid ; Recovering — 
from the waste acid obtained In refining In nzol ., (JM 

Tar oils euntaining rosins; AplKlrutn^fort^oilting --(P) 

Lnueks, i. F. -SVe Groene. F. C. 

Lau'llg. .f. F. .''Vc Dutcljer, H. A. 

l-auflinann. U. Sugar In tanning extracts ; Reducing action of m l i- 

clal binnlns In determination of-with Fehifng’s wjlntimi 

'J’anniii an.ilysis ; Qualitative.. 

laughlln, K. A. Stock feed from coarse farm products ; Methoil of 

producing-(P) .' 

Laiinert.A. -SVe perzaUki. T. 

Laurent, K. Internabconibnstion engine ; Di-vlce for supplying 

an - with a catalysed mixtnio of water vapiuir anil 

liydroe.arlMins wltji air (P) . 

Ijiurie, A. P. Stone; PreseiVntion of—— (P) .. 

J. anry, N. A, .Sulphates of alkali metals .ind alkaline-earths ; Appn - 

atiis for tlie conversion of-to sulphide {1*> 

L:uit,er, A. AVe lUcliard, M. 

•sve Sehiiiid, H. . 

Lav.indier. K., and M. Gniigler, BJust-furuac<‘ g.-is ; InUmuicc* of 

method of purUleatlon on quality of —. 

* La Wall, C. 11. Methyl alenhol; Detection of-in ethyl alcoliol 

Methyl alcohol in ethyl ntroliol; tilynnol as a disturbing I'aciov 

in testing for. .,543^ 

Lawes, \V, If., and others. Pyronielers of disapiicttrlng-fllamcni tM^ 

(F) . . .. ■ , n40«* 

Lswrenre, .T. V., and .1. A. Harris. Chloride.^ in ulaiit lUsm- tlnids; 

Testa of a wet oxidation and modified \’^olhnrd method im 

determination of-.. .. .. .. nftfq; 

AVc Harris, .1. A. ., .. .. mj()7 

T.awrence, W. 8. .Vc Daniels, J,. ty .. .. IigK* 

Lawrence, Z. \V. .SVc Harris, .f. A. .nrt(17 

Luwrie, I-. tt. Dyeing of rellnhxse acetate silk.n3.3l 

Lawry. A. H. Precious metals; Process of recovering .— from 

(tyanlde Holutlons (P).nU.>u 

Lnw'suii. W.. and otliers. Hurmine and hnrmnliiic. Synthesis nt 
nimhanninn utid of certain carboline and r-opyrlno deriva¬ 
tives .nW2 

Laycock, .1. See North. <’. K.n:j97 

Layraud, K. C(!-l)inlkylburbituric acULs ; Manufacture of unsym- 

metrlcal-(P) .. .. .. .. .. ' , , n34 

CtMHsnbstltuted Imrblturlc aildiii: Maniifaeture of new sails 

of.- (P) 0447 

Ijizier.AV. A. AVe Adkins. H. .. .. .. .. .. b 996 

I.ieach, H. AVc .Mayixile Margarine Works. LGl. .nOgy 

Loailhiaitor, .T, W. Cailron; Proriess of riw king decolorising— -from 

pent(l’). .. b 900* 

Leavenworth, C. S. C^wcln : Basie amliio-aelds yielded hy- .. n9(H 

niKt othera. Lucerne plant; Basic suhstancef, from the juice of 

the..ir2;j0 

See Gsbome, T. B.pOOl 

la'avcr, K. S., and others. Ferric sulphate; Process of making 

solutions wiitalning sulphuric acid and --- (P) .. ol83 

Leavitt, A. T.,and C. H. Hughes. Oro-roastlng furnace (P) .. n22l 

liCbeau.P. Fuel-gas anaWsls; ApiAleatloiis of--«685 

Gas evolvttl from solid fuels on heating in camo ; Quant1t\- and 

nature of-. Coals.’ .. n206 

Gaseji fmm pyrogenic decomposition of definite romi>ound>; 

Thermal fractionatlou of..n700 

and 0. Bedel. Carbon monoxide ; Determination of-.. b 772 

and P. Marmasse. Gases ev'olvvd from solid fuels on heating i/t 

eucuo; Quantity and nature of-. Lignites ii77.'> 

and M. Pleon. tiriphite; Action of heat and a vneumn on 

artificial. iiKM)! 

Heating eloctrloolly i« vacuo to high temperature; Apiainitus 

for-——.n47« 


|<4U 

iiilTr. 

H2lM) 

ulO 

ii:r.3 

1J4.S3 

n422* 

UlH 

H2W.S 

11237 

11.344 

IJH42 

blB) 

ltUl3 


Jt779 

1)911 

ni^)7 

nl4 

n932 

iilin 
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I'AU b 

I,chwl»'w, A. Alcoholic ffrmonfatioii; MochanUm of —^ .. .. »848 

Sff F«Hiotleff, r. r. .. .. .1J597 

Iielx<lianUfIf. A. Arable soil; Diatrlbiitlou of ferlilitv In - 

iiccordin}4 to depth .* .. .. d486 

holl: (’hangcK in-when dri^ In the air .B430 

Soil; Increase of fertility by the de.'ilceatlon of the-in air 

under natural conditions .B436 

Sf)ils; Desiccation of ngrieultural-in the open nlr .. Ii305 

le I5« r. A. See Riehot, C. .B70r> 

helK'rnmth, C. D. Kvajwrator (P) . b45« 

Li- Jllanc, >r., and M. Krdger. Vulcanised nibber; I’re-determiimtlou 

of properties of.. b141 

and K. Richter. Magnesium oxides from different »ourcc.s; 

llchaViour and properties of. b215 

Ud)o» R. B. See Mann, M. D., jun.Bdl6 

liecai Carbon Co., Trustees of the. See Mathewson. H. It .b21 

l.e Chateller, F. .SVe I’orte^•ln, A. .. .. 6520 

Leeocq, li., See. France, A. B587 

Is-eoq, H.. niul S. Wary. Mult Hour an«I nutltlntr of kilned or raw 

stundiy niaterluls .. .. .. .. n0r«8 

lA'crenlcr, A. tlla.'w; Measurement of HUifaeo tir>sion of- .. B63S 

jATuller, 1’. Drying fabrics, paper, or the llki-: Klcctrirully heated 

apiMirutus for - - (T) .. .Bl2B* 

Ledbury. W. See IMair, K. W. 2H7T, 2H9T, b807, b807 

fAMtolair. K. .SVe Ueike, W. .. .BlOlO 

lAth ror. M. I,. 8oj»ps; Drying of .. . mB52 

I.Hlig, P. >t., and E. H. Weaver. Absor]ition of gasas by liquids: 

Method for stiulying rapid-, e.<j,, of enrbon dioxide by 

enlistle soda . .. .. .. .. b359 

l.e(\ A. P. t'oeonut oil refining ,. . b430 

lA'e. A. It. Ifoagland, H. .. .B9B2 

Lee. B. See Haas. T. .. ., .. n72.", n803 

Ia'c. II. R.. atid j). D. .rom•^. Dehydrothlo-p-toluidinesulphonic 

arhl .B9(J1 

See .Tones. J). .U901 

Ia-*'. Y. K.. ]ind Horrotnile Co. of Anieri'U. .Base-exchange silicate 

and ]qoeoss oi pre{Mirlng It (P) . nl6 

l.e« eh. C. E.. and Others. Dry'or (P).ii925> 

Leeeoek. J. T. .SVr Hanson. II. H.u740 

Leese. A. .Vr Heath, A. . .. .. nl76 


lA'fetnire, V. Conrieles, <'euients, plasler.s ami the Kke eoiitainlng 

rubber (P) .. .lUlTfi 

Sjiongy or rellidiir inaterlaiio atid llie manufaeture ther<‘of (P) ., n7.')7 

See British Dyestuffs C'orp. .. .. |{7e7 

Leflnmiin. H. Acetone niul aldehydes : Tests for -- - .. .. h9«."» 

Diethyl nlifhalate; Detection of- ,. u9.^»9 

Nitrites In water; Roillllon’s lest for - — .n.’>34 

Lefram-, .T. NW Boudouaril, O. ,. .. .. .. ni34 , 

Legg, A. T. See Blackman. V. 11. 

Lelwne. A.T. .SVv Hmk, E. .. .. .. .. b340* 

Lelimaim ( o.,M. .S>e Hollstein, P. (J. .. b71 

LPhnwl('<lt. K. Ityestuffs; Preparallon of-from glyeosinc (1*1 n9()2 

l.elbowltz, J. Pringsliolm, H. «... .. nl47, n530, n921, B921 

f.eliester. 8. Puper-inaking: Beating and refining apparatus for 

-(P).n 629 * 


I 


I 


! 


Leighton, R. T., and r. Demel. (JoUlleaf : Manufa( ture of - -(P) n3HH I 
Lolarge. H. Coke or substances which are good e(>nduttor.s of i 

electrieit.y ; Apparatus for separating from ashes or 
substances wlileh are non-eondmtors »)r poor eondiictoi's 

of electricity (P) . b44 

LolieVre, .T., and Mf^nager. Iodine In algjc ; Sinndtaneous deter¬ 
mination of mineral and organic ~ • .B4J9 

I.cmaie. p. Separation of complex mixtures and recovery of 

volatile Ihiuid-s .. .. .. .. .. b.^*12 

VtdatUe ingredients; Separating (he-of a llgnld mixture 

(P) . .. .. B877 I 

Leniiitlc, I/., and A. Delacroix. Plios]ilHule acid; Volumetric j 

detennhudon of..u 771 

Lommernumn, O. Fertili.sors; Jinportanee of supply of artlflelal ! 

-in i Jermany, especially of phospbatie fertlllsei-s . ^ B2fl9 

Eertillsera : Production of phosphatie - — (p) ,. ,, B347 

nn<l 1,. Krosenlu^. I.imo; Behaviour of-In soil-s * . b301 

ami 11. Kalm. Carbon dioxide in air over unsnnnnred .soil and soil 

treated witli stable manure : Content of — ., ., uSO.a 

jA“iigei‘doi tf, P. .1. Tunnel kilns; (ias-flred— (p) .. .. 1 

Tienger>dorff \md Co., Bunzlauer Werke. Distillation of coal; 

Healing of gases employed in loiitinuous inmesses, es- ' 

jMH-lully In the-(P) I, 4 P 9 | 

iiher, V. Hydim'arbon.s'. }se|)aialUm of saturated and nnsatii- 

rated-. dissolving hUbsluiiers. and removing coatings 

from bmlles (P) .. . .. .. p 47 

nml D. P. Smith. Selenlnin; Dl.Htillallon luetJiml of scjmratlng 

——from tellurium .. ^§53 

, Lenno.x Chemical Co. NVe Miller, M. P. .. .Ii 74 fl 

lA‘noblo. E. White lead in hard scales ; Manufacture of- .. b62 

Lentz, A. C. .sVe Schwarz, A. .. .. .. .. .. .. i) 65 .'i 

Lentz, H. Darhim oxide and tlie like; Prmluetinn of Intimate 

mixtures of-with carbon deposited from methane at 

hlgii temperatures (P). iil83 

Lenz, ('. s, and (J. E. Jupp. Sepjirators for ndxturea of Hulds of 

different densities (P).U42* 

Loo, If. M. -Sco Leo, H. T. ». .. .. .1'1027 


PAGE 

Leo, H. T. and H. M. Jelly Kise eontatalng pectin ; D 17 


powder ~~->(P) ,* . b1027 

Lconurz, .1. K. Electric furnace (P). .. .. B718 

Leonliardt, W'. Olue or the like; Preparation of sizing-(P) .. B920 

Leopold, (t. If., and W. .T, de Mooy. Butter fat and coconut oil 

in fat mixtures; Determination of. .Ii222 

Loo{K>Id, B. See MeLster, Lucius, und HrQnlng .B449 

liC. Petit, C. .T. M. M., and otlicra. Hides, skins and the like; Treat¬ 
ment of-(P) . b644 

Lepetit, R. Bates; Valuation of enzymic. .B481 

J^pkovsky, S. See Tottliigham, W. E. , .B310 

Leprevost, L, Acid-proof alloys .. . b7">0 

Lepslus, B. Acetylene dissolved In acetone; Storage of-(P) .. b.502 

I/cpslus, K. Fuel (P).nSlS 

Lequeux, 0. Coul. ores, or the like; SeparAiion of granular 

nmterial suoli as —— (P) . b890* 

Leionx, A. M. F. Aluminium ; utilisation of old metals containing 

-(P).BlT.-i 

Lescuiir, li. Dwgrez, A. .. .. .. .. .. .. M763 

Leslie, E. H., and S. V. (jcniesse. Lubricating oils ; Specific heats 

of ——.Ba24 

Lesuciir. H. E. Sugar; Covering with evaporator syrup In manu- 

fai'ture of white..B270 

Leu, C. VLsrosity of lulmTallubrleating oils.B&86 

Leuehs, (J. -Ve Els(*nwerk-Ucs. MaxImlllanshUlte .. .. .. D485 

Leuller, M. A. Chlorine or bromine derivatives: Aromatic- 

obtained by the aid of mixtures of hydrogen peroxide and 

the eonespomilng halogen acids .. . b1007 

Iiev;iltier, U. Fleiuy, P. .. .. .B318 

Leveue, P. A, Adenine hexoside from yeast.B335 

a-)Unnosc ; Preparation of.. b68, b4:J7 

nnd M. Muhlfeld. Vitamins; Identity or non-id*‘ntity of anti- 

ueuritli; ami wuU‘r-&oluble B .. B7I 

and I. P. Rolf. Lecithins; Syntlietic— . d888 

and I’’. 'Inylor. Fatty acids; Syntlu^U of noimul-from 

stearic acid to lioxacosixnlc acid .. .. .. .. Br»rt.'> 

and B. J. ('. van dor Hoeven. Vitamin B ; Coneentratlon of- n96l 

and I. Weber. Nnelcosidnsos. Degree of Bpedfleltyof micleosid- 
aso and its distribution in various organs and various 

spoolos. .. .. .. .. .. B883 

Nucleosidases. Purifleatiou of the enzyme . b883 

ami othem. Lignoteric acid. bS38 

.Nucleosidases. General proiH-rties .. .. n88:5 

lA-ver Bros., 3,td., und it. Tliomas. Ilvdiogfiiai Ion of oils nml fats 

(P) .Hi 40 

See Moseley. L. H. u23, n62 

.SVf* Townsend, S. .. .. .. .. .. .. nl020 
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lA'Vln, .See Rowe. F. .. .. .. .. U704 
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strains of the aerogenes j^etlon of the eolon gvonii of- Ii613 

Levinstein, H. .4imual Meeting proceedings.227T 

Leeoz, T. (.upola furnaces (J*) .. H20 

bevy, L. A. Cellulose aeetiU<*; jManufaetiue of-(1*) .. .. B307 

Filaments; Proflucdlon of aitlfleial-(P) .. .. .. b70(> 

bevy, M. NVe Terrisse, H. .. .. ., .. .. n20?, B90O 

Levy. H. I., and K. Defries. Turpentine ; Action of-on Iron .. Bl03 

Lewcoek»iy., and others. Sulphur dye-stuffs ; Manufacture of- 

ftohi Indoplieiiols derived from earhnzole (P) ,. ,. b329 

Lewis, G. C., and Columbian Carbon Co. Carbon black: Production 

of-{p) .B1020 
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and otliers. Metliylutlons. Hydrolysis of dimctliyt sulphate .. B800 

Lewis, .1. Fish offal; Preparing-for cattle food and iKmltry 

foods (P).B572 
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mable(P) .B52 

Leyson, L. T. See Tainton, V. C.B380 

Llbboy Glass Co. Glass; Melting-(P). b748 

Libby, O. N. Sulphide ores; Treatment of-with nitrates (P) »914 
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Uciit^ntltaeldr, F. K. Acetic add : Conoentmtion of.. b «71 

Alcoltol-ether mixtures; Process} for manufacturing - for 

use as motor fuel (P). b 411 * 

Lido, U. J. Dryer; Waste heat——(P) .. 

Lidstone, F. BI. Vucoatmeter; Mercurial - compensated for 

. 87T, B404 

Lieb. H., and D. Schwarril/ Klemlc acid from Miuiilu elemi resin . Bd 5 ‘» 

and 0. Wiuterateincr. Phoaphorus and anenlc; Mlcro-detvr* 

mliiation of-In organic aubstances . 11970 

Llebin, 1’. Nitration of proteins .Bfill, nOU 

Lk'bcrt, F. Chlorides: Potontlomctric determination of - 

in presence of colloids. 1,494 

Hydrogen-ion concentration; Dlrcct-rcndlng potcnllo- 
meter for determination of -— .. ., .. .. 

IJebhardt, E. See Ban. F.. 

J,kbkueclit, (X, and HooBsler and Hasslaelier Chemical Co. Hydro¬ 
cyanic add and alkali nltrat<>s ; Production of-(Pi Bi’jft 

Hydrocyanic add : Method for producing-(P) b380*, bC3:}* 

Licbmann, K. Distillation of tars and oils (?) .. .. .. p-lbl 
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iu electrolytic preparation of - .. .. .. i, 7 H 9 

Chromium platlne; Electrolytic. .iiCyg 
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Phenomena of-.. .. .. .. .. 11799 

Llfbstcr, A. See Fraiikcl. S. .. .. .. ii349 

LU'hr, 0. See Hnscihoff, K. .. .. .. ,. .. _. uOOO 

LI<t, H. See Karrcr, K. .. .. .. .. ,, 1,887 

LU'so, H. Sj)eclflc gravity of gases; Apparatus for detoruilniiig 

the-(l»). ■. 9999 

W.. and B. MonUd, Disinfectants; Testing - ■ ■ . Im- 
jtortance of bacterial surface Iik rescarclies on chemical 
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LlesogAng, 11 . E. lilauc fixe. Sedhnentation of barium sulphute H 102 
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MgiiUc foal and By-Products Corp. See. ITolzwurth, H. .. lOOl 
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and derivatives ; Production of ethers of-.. .. bH74* 

fcHulosp derivatives; Manufacture of - (?) .. .. mi 

felUilosB ether comimund ; Insoluble-(P) .. n784* 
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fdlulose solutions and process for their prodiK tioti (?) ’ b 977 
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fled (?) . .. n291* 

and R. .lahorla. Zinc sulphide (or iliiorcsicnt screens for 

X-rays (?).1,998 

IJIIcshaJI. Co., Ltd., and C. A. Bishop. Ccnlilfiigul alter or 

separator (?). b072 

Lillie, H. M. Evaporathig apparatus (?). d40 

Lillicqvi.st, G, See Zetzscho, F. .. .. .. .. .. 1,224 

Lilly and Co., The Eli. See Shonic. II. A. .ii 8 d<i 

LimbcTpci. A. See Klein, G. .. .. .. .. .. mgQ 

i-inck. Cl., and H. Jung. Gypsum ; Dcliydration and rebydratlon • 

of *— .. .. .. ■ 1,879 

See J’ulfrlch, H. .. .. .. . j, 

See Schott, G. .. .. .. .. 1,122 

Mud, 8 . (', See. Moore, B. B. .. .. .. .. 

Mmb'iucr. A. C., and G, M. Hunt, Glue ; Water-resisfant- 

(?) . . 

Linde .4ir Products Co. See, Haynes, IfE. .nl030 

Llndonmnn, II. (.'aibazolc ; ('hemistiy of - —• .. .. .. 1,397 
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separation of-(?).. 
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LIndenIrerg, Glockenstahlwerko A.-G. vorni. R. Steel witliout 

utekol; Special - (p).n67ft 
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Llndenmeycr, F, See Clavcl, A., Fftrberel- und Apjiretur-Ges. vorm. h594 

Llnderstrdm-liang, K. See. SOienson, 8 . P. L.. jj 851 

Liudfors, K. K. Sugar factory products ; Surfccc tension of — B802 

Miulgrcn, H. O., and Dc Laval Seiwrator Co. Llqulils; Pie- ! 

venting one of two centrlfugally separated-from con- ' 

taminating the other (P).irJOS* 

Lindhnrd, P. S., and F. L. SmIdtJi * Co. Rotary r-ooier for 

ccnicut elliikcr etc. (P). i, 7 R 9 

Llndingor, F. .Ses Moser, L. .. .. .. 1 , 7 ", 
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Lindner, K., and J. Zickermanii. Higher alcohols, especially liydro- 

generated phenols ; Determination of-in presence of 

some organic solvents, especially hydronaphthalenes .. b 768 
Lindsay, 8 ., and G. Donaldson. Paper pulp; Heflnhigor beating 

engine for-(P).. _ .. .. . b91* 
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I'iugg.E. OlMThofler, P.'J; 94 * 
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affecting the.. 

Linhardt, K. See Neiiberg. C. 

ilnk, K, 1'., aud E. R. ScInUi. XKroa.'nouB roiMtltucnta of 

plant ttoiic; hffoetB of matliod of dc.looatlon on_ 

Linkc, Ct. Steal; Rapid datarmliiatlon of carl.on Id __bv 
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I tlnkiT, 0. roa^t; .Manufattiire of high-quality fual [roni taw 
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solutions of vlseoaa (I’l. 

Llnley, J. A. Beef; 'rreatment and sforage of-(I*) 

Meat; Treatment and aiorage of —- (p) .. .. 

Lliinmann, G. Hydrocarbons; Obtaining vnhmlde - - from 

material of Inferior value (?). 

Linton, V. M. See Levine, M. ]] 

Linton, E. o., ami Linton Gasoline Proec.bis Co. Hydro<‘arbnn 

olla : Contiimoufl metliod of cracking-(?) .. 

Mnton Gasoline Proi-ess Co. See Linton, Li. O. 

I.inville, C. p.,and American HinelUng and ttcflnlng Co. Arsenates; 

Production of-- from apeias (P) 

Tin; Electrolytic-(?). 

Llpnuin, C. B., and ,(. IC. Taylor. Plants ; Do green-have tJie 

power of fixing elementary nitrogen from the atmospliere? «(*:•« 

and M. K. Wank. Beat; AvaMabUity of nitrogen in-.. b1(I22 

Llpumn, J. {j. Sulphofying bucterhi; Production of —— (?) 
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duction . , - - ■ 
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Lipperi, A. Filter (?) . 
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Lissnor, A. Basic magtiesluni hypocldorltc 

Little, A. D., Inc. See Stevens. J. 
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furnaces; Means for producing a MOot>' vii]tour in -- — 

Electric resistance furnace (?) .. .. ,] [[ 

Litller, C. W. See Marquard, F. !•’. 

Littleton, .1. 'I'., jiin,, and Corning Glass Works. Glass articles; 

Heat Ireatnieiit of - - (?) .. ,, .. .. n29.'» 

Livens, F. H. See Rusttm and Hornsby, l.tfl. .. .. ji|« 

Llversecge, .1. and H. ll. Uagiinll. Boric acid in milk etc. ; 

^ Determination of - .. .. .. Ij34t) 

LIvshis, L. Sec Wltzcmaim, E. 
l>loyd, A. See Potter, H. V. 

Lloyd, I). J., and otlicr.s. Hide.s .uid the llice; .Soaking liquors 

for dried-(?) .. . 

See. Kaye, M. . 

Lloyd, K,, and others. Gases umlli<iuUls ; Apparatii.s for etfcellng 
intimate contact of -(?) 

IJoyd, G, F., and otheis. Wliltc lead ; Manufacture of —-• (?) 

Lloyd, H. D., and otiwrs. lClcctro<lca for welding und like pur¬ 
poses (?) .. ., .. .. .. .. .. 

Lloyd. H. G., ami G. 8 t. Barbi-. Briquettes ; Mnnufaeiurc of coni 

and otlmr— - (?) .. .. .. .. ,. uHi«* 

Lloyd. .1. C. See Sando, C. E. .. .. .. ,. jrjR.S 

Lloyil, it. L., umJ Dwlglil ;md iJoy<l Hintering Co. Sintering 
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LoekeumuiJ, <4., and W. Ulrlet». Disinfeetant action of some 
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Loebcnstcln, F. Casein ;♦ Flocculation of-.. .. u61«i 
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(?) . 

Ldlflcr, 8. See. luteriialiouale Bergin-Cle. voor (Hie- en Kolcn- 

Chemic .. .U().*.7 

Lofman, N. See Hilgglund. E.l«23l 

Ldpmann, B. .Scc ({«*«* fUr Kuldonteeludk .. .j»9ni» 

Loesrho, E. C. Cement materials prepared in tlie wet way ; 

Metiiod for operating sliaft Idlns with raw -(?) . iiT tSi 

Loeveohart, A. S. See 8chmitz. H. L.nimo 
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Loewe.lt. Artificial silk; Spinning of-(P). b742 

See llayerlBChc Stickatoff A.-O. .. .. •• •• n3^S 

j.oewp. H. See Jicrgniaim, M. 
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of - (P).B448 
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Lombaers, 11. V. E. See Industrie* cn Handel Maalsehappij 
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-and process of making t hem (P) .. •• •• B741* 

Lombard, V. E. Combustion; Treating i>rcdii( Is of-(P) .. 
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Lommel, W.. and 11. KngeUiardt. Silver ns catalyst for absorption 

of ethylene by suli'hurlc acid. .. • • B5S6 
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Purifying--(P) .. .. .. .. •• •• b492 
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See Zetwhe, F. .. .. .. .. .. . • • • B224 
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of - — (P> .B1023 

I/Ord, <L S. Yarn; Apparatus for tr<-ntlng buuks of -- with 
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l^urmand, C. See Frantola, M. .. .BY>2, U9fi4 
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Lough, G. A. Drying apparatus (P).B999, B999 

Low, A. M., and Low Engineering Co. Mixing apparatus (P) .. b42* 
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Low Engineering Co. I>ow, A. M. .P42* 

Lowe, 0. M. See Farrow, F. D. .. .. ^ .B60 
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to the air .Ii348 

Lowe, H. M. Ammonlutu sulpliato saturator ; Physical conditions 

in tlie..B660 

Lowell Bleachery. See Kkraan, P. W. .B46r> 

Lowenateln und Co. See Dextsslng, P. B870* 
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Vickers, Ltd.^ 
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Liimlfere, A. Lactic fcrineiitatlon ; Irregularities of-In preseuce 

of eortain antlsepties .. .. .. .. !it93 

Lactic fermentation: Begulaiityof- .. .. .. 1)992 

I^ctii; fermentation; Study of - and tlie i»ro]>ertics of 

iKieterla. .. .. .. .. i)22T 

l.aetle fermentation ; Variability of—— .B.V32 

and F. Perrin. Hypnotics ; Chemieul functions of-, esiieclally 

liydantoin derivatives .. .. ,. .. ,i)S4i5 

and others. Photographic inuigt^; C^uso of the staining of the 

white in the sulphiding of sliver-and means for its 

elimination .. .. .. .. B2:n 

J’liotographle linages; Direct Hulphliling of sliver-by 

, means of “ liver of sulphur ■’ .. .. .. .. U234 

Pliotographle i>ap<;r«; Time required for fixing development 

1‘hotograpUir piates; Fixing of-. ]jmlt of use of fixing 

iiuths . .. .. .. .. iKiO i 

Scleiiiuin toniog of prliit-mit ]>aperM .«4.5l 

See Lumifere, L. . .. .. .. .. b5 T9 

Luiukre, L., anil others. Development of tlio latent Image after 

fixing .Br.Tsi 

Jiiitcnt photograpiiic imago . . .. b7:)2 

See Lumkre, A. h;»,34. b234, B461, 1)538, B593, B732 

Lutnaden, D. .SV<) Mackenzie, R. W. Jt. .U 90 .. 

Lumsden.J. Pent dryer (P).u74" 

Lund, .r., and otliers. Fatty acids; Treatniont of uon-saturated 

organic-(p) .BSUi 

floap; Powdered-and method of making it (1*) .. .. nr-u - 
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Luml, W. Alkali salts of higher fatty acids; Productiou of- 

(P) B526 

Ltind, Y. Set Greaves, J. E. b34B 

Lundcgardh, H. Wheat; Aniagonlsin cd iiydiosen ions and neutral 
salt ions In tbeir action on the germination and growth 

of.. .. B089 

l.undell, G. E. 7. Man^nese ; Interference of cobalt In the bis- 

mtrthate method for determination of ——. bS7 

and H. B. Knowles. Beductor; Use of cool solutions In the 

Jones. b771 

dtanlum; Determination of-by reduction with zino and 

titration with permanganate. b38 

Lund£n, H. L. R. Set Thorsseli, C. T. .n422* 

l.undgaard, J. Set Autonmtic Refrigerating Co.B931 

Lundln, C. Gas; Apparatus for produdog-(P) .. .. nsoi 

(tas 5 Method of prodtidng-(P) . b409 

I/undin, H. Yeast; Influence of oxygen on asslmilatory and dls* 

slmilatory activity of-. Behaviour of added nhtohol 

In a yeast suspension .. b1O0 

Yeast; Influence of oxygen on BMsImllatory and disslinilatory 

activity of . Behavionr of certain organic acids ., jil09 

Lunn, R. W. Rubber; Significance of ’* slope ” of- .. n480 

I/Upton, H. P. Naphthalene in coal gaa .. ,. n207 

Lurie, J. Stt Gumoy, H. P.uso 

Lush, £. .1. Hydrogenation; Eiticth-sof- .. 531, b932 

See liolton, E. R.n224* 

See Technical Research Works, Ltd. .U916 

J.uther, R., and K. von Hollebcji. (Colour linages ; I'reparatiou r.f 

direct and reversed-<P).1(813 

Lutri, C. See Palazzo, F. C.BB36 

iiUty, D. Ses Goldschmidt, T., A.*G. b339 

Lutz, 0. Nitrogen oxides; I^oduction of-from the air hy the 

arc proc«j8 (P).^ . b2»4 

Liitze, U. 5tfsPranz,A. .D581 


Lux, H. Photometers (P) .ii772* 

Luy, P. SceDanckwortt, P. W. .nOai 

Lynch, D. F. J. See Haller, H. L. .1(367 

lATidon, L. Pyroxylin ; Porous, acid-resisting diapljragm from - 

(P) 1(90 

Lynn, E. V., and H. A. Shoemakor, Diethyl sulphate; I^aboratory 

preparation of. .' B.^)30 

I, von.A.J. AVeDaiilelij,S. .j(792 

See DIx, E. H., jun.1(872 

Lyon, C. J. Phosphates ; Effect of-on respiration of plants B269 

Lyon, (i. Wood; Artificial seasoning of-and apparatus therefor 

(P) .1(58, b749 

J. ysaght, D. C. -See Lysaght, J., LUi. b20 

Lysaght, J., Ltd., and D. 0. Lysaght. Galvanised iron or steel; 

Manufacture of-(P) .n20 
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Maag, K. See Jllakkolh, T.ii87.^), u943 

Maas, H. See Jlhcnania Verein Chera. Fabr. A.-C., Zweignioderlasfl- 

ung Mannheim. b294 

Mnass, ()., and V. G. Hiebert, Hydrogen peroxide; i’roporties of 

Irtirc-'—. Action of the halog^ and Inilogfti hydrides .. »378 

Mabec, C. R. SccBurt, G.W.I(I90 

'tabee. M. C. Milk; Machine for treating-(P). m490 

lubcc Patents Oorp. See Burt, G. W. b490 

labcry, 0. F. Petroleum liydtocarbons ; Comimstion of- .. nS57 

Petroleum hydrocarbons; SolubUItyof..B857 

Petroleum ; Lubricant and asphaltic hydroearbons In - - b120 

IcAdums, W. H., and J. C. Morrell. Latent heats of vaiiorlsatiou of 

liquids ftt higli pressures; Determination of- .. .. b929 

See Morrell, J. 0. b929 

IcAfee, A. M., and Gulf Refining Co. Aluminium chloride; Distilln- 


Hydrocarbons; ManufaeWe of lower Imillng hydrocarbons 

from hlghor boiling-(P). nHCt 

Oils; Procew of converting-(P) .1)327 

IcAllister, D. E., and E. 1. du Pont de Nemours and Co. Azo-lnke 

colour (P) BlO 

IcAIplne, G. L. Calorimeters (P) .8854 

[acuta, T. -See Hinton, C. L.nl89 

foArthur, W. Oil sand; Treating-(P).B821 

fvBahi, J.W. .SeeliOlng, M. E. . b755 

[acbeth, C. See Dunlop Rubber Co., Ltd.B667* 

LcBlnln, J. Ozone; l^ectrlcal apparatus for generating-(P) 

B&24, B795 

fcBrlde, E. W. See Ardagh, E. Q. R.B1029 

[cBride, W. J. See Rlgg, G.B2S9 

toBnrncy, D. See France, W. O. .. b89I 

[c(ktbe, W. L., and 0. S. Robinson. Evapcu'ator scale formation .. b541 

CcCaffery, R. 8. Iron ; Bessemertslng-(P) .B180 

[cCarty.C.L., and others. Filter (P).BlOOO 

[cCauley, J. H. See Coffin, K. F.BB62 

teCay, L. W. Light filter for use in detection of potassium «. .. B156 


McClellan, J. E. Ardagh. E. G. H.H1029 

McClellan, J. L. .sVeMarsliall,^. c.nl009 

McClelland, N. E. Scdld impurities and scum: Api«iratus for re¬ 
moving - from steam and oOior boilers, cA'aporators. 

clarlflors, and similar apparatus (P).iiSie* 

McClelland, W. Camel hump fat; Acids of—• 104T, uO.^S 

McClendon, J. F. Iodine; Determination of - - in food, drink, 

and excreta .itggd 

and 0. 8. Rask. Iodine In large samples of foodstutr.,; lU tcrmlna- 

tlon of..B 612 ■ 

M((Clurc, 0. M. See .8c<>tt, R. I). .I) 57 g 

MeColhim, E. D., and F. Daniels. Nitrogen fixation ; Kxpnimi nts 

on arc process for.. b 53 

McCollum, E. V. See Shipley, 1*. G.1U4 4. n444 

McCollum, R, See Donaldson, B. N.«fi99 

KcConneli, K. B. See Rhodes. F. H.|[12() 

Mc(!onncll. H. K., and Tobacco-By-Products and Chcmicul Corp. 

Dust insecticide (P) . 

McConnell, J. R. Filtering materials ; Revivifying-(P).. nKhi 

McCool, M.M.,and A. G. Weldcmann. .Soil jiroDlea ; Grganio-—.. n98H 
and L. C. Whectlng. Soils: Influence of rcmwal of colloids on 

some properties of..nOSH 

Mc(!nHough, K. W.. and other.-*. Gres; Flotation of-(P) UKMi 

Mct^iillough, J. C., and O. M. Kcllf. Cam^hunJcnlng ; Prevention of 

-by copper plating.B63r> 

McDavid. J. W. Fuming Bulphiiric n*dd ; Vnjwir prcs-surcs of-. 

and their application to the problem of tlic absorption of 

sulphur trloxlde. f>7T. i(29l 

MaeDcrmott, J. B., and D. A. McLaren. Bricks, M(H*k.s, slnb.s, an*l 

the like: Manufaetiiro of imu'ous -(P).i(676 

MacDonald, .7, Irvine, J. C. .n.'i3l 

McDonnell, C. C.. and F. Ncaloii. Soap-nlcotinc prcparatloiw; 

Dct.efioratlon of.. dhoh 

McEacliron, K. It., and Trustees for Purdue University, f)zone or 

nitrogen oxides ; Production of-(P) .«7U 

MeElroy, K. P., and Gulf Refining Co. Condensation ; Process of 

and aptraratus for-(P) .BlO(( 

McKntir**, F. W. Centrifugal separator (P).B239 

MeKwon, 8. DUtlllatlon ; M*'tliod of and .apparatus for eurboniswition 

or dcstruotlvo—-(P).uiefl* 

.V!a*!Kwcn, S. R. Arsenical therapeutic i>rcparatlons ; M.-tnufacture 

of-(P) .Kimn 

MetfOnn Manuf. Co., Inc. .See Kuntz, W. .T.. .. ... )(7T4 

M*(G:ivaek, .7. .See General Rubber Co. ,. . 1(840 

McGee, J.M. ,Se(! Hpochr, H. A. 1(260 

.MoGoorge, W. T. PhosphaU's; Influeueo of silica, lime. an*l soil 

reaction upon availatiUUy of-in lilghly ferruginous soils 1(759 

Soil unnlyBlu ; Value of-wl(eu llndtiHl to an Intensive single 

' cropping system. b759 

Soli solution of Kawallan soils : Iron, nliiininliim. and ni.'tngaiiesc 

In the..B881 

McGlynn.W. .SVe Welch. M. B. b768 

McGowan, ,7. P.. and A. Crichton, (’ottonseed meal poisoning .. n439 

Mcttulnn, A. 1'’. Dloyanodiamhle and giianyluroa : Action of- 

on plant growth.u76(r 

McGuire, .7. A. t’arboii blaek. lampblnek. and other subslain’cs ; 

Manufacture of-(P) .U7.'>6 

Mach, F.. and M. FisclUer. Cyat'ogen in wine ; Detwtion and deter- 

minatluu of small quantities of-and (‘xamiuation of 

MdsUnger’g fining ptot'eas .1*725 

and It. Herrmann. Formaldehyde: Ib'tcrminatlon of - In 

presence of acetone and acetaldeliyde, and of formai<lchydi' 
and aeetono In presence of ono another .. .. i(4 iu 

and F. Slndllugcr. Pyridine ; Determination of-with t-llle**- 

tungstic acid, isperially In presence of nI*-otine .. b276 

McHafflo, I. R. Nes Shipley, ,T. W. 1(590. b634 

McHargue, ,r. S. Manganese; Association of-with vitamins .. b651 

Machdeldt, G. Bwr ; Determination of carhonto acid In- i(14(t 

Pent-osans; D*(tt^rmlnationof—.nliu 

Machln, .7.8. iVc Rivdy. J. H.1(135 

McHugh. P. M. Sugar ; Recovering-from molasses obtained In 

• the inamifaotuTC of sugar from beets (P) .i(10$ 

and Dorr Go. Sugar; Process of manufacturing-(P) ., b802 

MacUwaliio, A. W. Copra ; Preservation and pn-purnfiou for tr.in.s- 

l)ort and storage of —r- by compression in bulk (P) .. .. b710* 

Mc/ntlre, G. V. Retort furnace (P) b 209 

Retort furnace for low-temi)eraturc**arbonlsation(P) i)704* 

and International Coal Ihxxliicta Corp. Coal; Treating-and 

inamifacturo of briquettes (P).B244 

Retort; Furnace-(P). b245 

Marlnttrc, W. H., and W. M. Shaw. Soil suspensions ; Effe**ta of 
—i— upon the oulubllity of the sulphate radical in the system 

Ca{0«)rCaS0*-H,0.1)345 

and others. Potassium of soUs; Supposed liberation of-by 

calcic and magncslo additions. ij27 

Soli; Reciprocal repression exerted by calcic and magncslo 

additiems upon solubility of nath’e lUAtcrluls in surfaco-B34r> 

Soiland subsoil; Rdlcs of-In calcium-magnesium interclunge b106 

See Shaw, W. M. b66 

McIntosh, A. M. Refractory investment material (P). b134 

McIntosh, J., and Diamond State Fibre Co. Carbon; Process of 

making-(P).B32G 

Mclntorff, B. W. See Wers, H. C. b587 
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Mark. I5..j»in. .S/*/* Dumkm. M. L. .. .. nl4 

Markny, If.M. Oim; I’rooi-w for treat lnK-i|r—(P) .. util* 

Mackny, r. .A. Lead xulpliate; Proeriw for niaklnji-O’) .. b3:)3* ' 

MrKe< linie. J. ^Vr VIrkm, Ltd. .. . b283* 

MeKee, 11 . If. Heiizoic add ; Method of -{!’) .. B577 ' 

KJec-tj'olyli*'eeU()’). .»101 

Motor fuel (1*).jt626 

HudC. M. Sails. Siilphuryl clilni Ide. Hydrolysis to siilplitirie and 

hydrochloric acids .U785 

Siilplmryl chloride. Priiulplca of maimfftcfiue from liquid 

Hulphiir dloxkle.u378 

Mat Kenzle, A. A., and Natioual Carbon (*o. i-Ilertrlecell(P) .. ul018 
Mac'kenzie, M., and otluTK. l)lRtillin»i. acnihbing or fmctlonatiiig 

(xdtimn (P) .«3e() 

Mackestzic, It, W. P., and others. Yarns ami fubrloa romr)05MMl of i 

vegetable fibres; Treatment of-jirevions to hlearhing 

(P> nm)5 

Mackenzie, W. A. Crop variation ; Stmlies in-. Examination 

of yield of dressed grain from Hooa field .ii«H 2 

McKinney, J. \V. Kerogen ; CoiLstitutlon of..lUfitt 

.Maclachlau, A., and Madachlan Itcdm tion Ptoet'ss Co,, lim. Deotloi- 

islng umMiriitus ( 1 *) BiUl* 

Sewage sludge ; Process of treating-(?) .. .. icidl, nOOU* 

Waste orgaidc matter ; t'ontiniions reduction ]iroccss for treating 

-(P). 

Macladilan Itcduction I’roccss Co. .Vc Mju laclil.Tn, A. )i2:H, H311 

nr.:i4*, 

Mchn<‘hlan, T. .SV Kvers. X, .. .. .. .. H802 

.Mel>ain, It, .See Itoilly, H. .A, . 11821 

McLare, .1. P. Worn comi>onoiits <if machim'ry ; Uepair of — tiy 

electrodcp(Jsitl<>n .. .. ]»4T2 

M(T.aiicn, D. A. AVc Mai Derinott, .f. 15. .. .. UdTfi 

Mi'Larcii, (i. -See Ifnller, .f. C. .. .. .H2:{7 

SfcLaughlin, G. I)., and tC ?. Itcskwell. Hide st)akiiig ; Hai teii* 

oiogy of heavy- .. .. .. uTik; 

and E. It . Theirt. Animal .skin eornpositlon ., )i7tt9 

i 'alf skin soaking : Chemistry of • .n642 

GoJit skin soaking : Clieniktryof- .. ii641 

MeLaughUn,J. W.,and othcr.s. Furnneerctort (?).nl(HM 

Macl..can, A. It. M. Xee Donald, J. It. .. .. .. ii6l2 

McLean, 11. C. .See Joffc. J. S. .. .. it72l, u881, iiD89 

MacLean, 1. S., and D. lloffert. Y<*ast ; Carhohydrate and fat 

inetabollsinin-- .. .. niU 2 

Macleod. J. ,7. It. Herring. ? T.71915:5 

McLlntock, D. M. .SVe Clark ami Co., Ltd. .. n4d.')* 

McMahon, 0.1’. Steel alloy niatci i.al (?) .. ., u874 

McMahon, .1. and J. A. Extraction of snlnblc con.'fltiient.-n of ma¬ 
terials (P) . 1)1 do 

.McMahon, J. ,A. SVe Mc-Mahon, J. .. .. .nKM) • 

MacMahon, J. H., and Mathleson Alkali AVorks. bleach sohi- 

tions; PreiMvration of-(?) .u:5:i2 

Bleaching powder aolntioiw ; Mamifaeture of—— (?) .. .. itor> 

McMcokin, T. T,. -S^s Koch, F. C. .. .. .. .. ij 8.'»4 

-AfacMillan, J. It., and Electro Itleadilng ((as Co. islcach liquor; 

Making-and ajmaratus tlienfor (?) .. .. n3;72 

and Niagara Alkali (’o. Electrode; Carbtn-(J’) .. 1)324 

MacMulUn, It. H. ,Sec Taylor, M. C. .. .. .. ii.')!)7* ' 

McMurtrle, ]>. H. .sVe Klchter, (». A.Dig 

.McMiirtrey, ,7. E. .S>e Allison, F. E. .. .. .. .. i)« 4 o 
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.McXell, C. P. Soda-lime grannies for gas masks ; Coating-(I’) .. n3.31 • 

McNlsli, A. Glass; Means for delivering—-— from a glass fnma<'e 
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ating apparatus (?) .n 5 .i 3 j 

Maepkerson, II. .sVe Sinnatt, F. H. .. .. .. mio i 
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atuB for liandling-(P) .. .. .H ->97 

McQultty, H. A. .Sec Nelson, D^e and Co., Ltd., G.1)910 i 

Mc'Rac, W. A. K. M. Handfoo and other fibres ; Treatment of--* 

for theextraciionof ceUuloso therefrom (?) .. 

Paper pulp; AVaslibjg nppjuatus for t)je treatment of-jn)d i 

for other purposes (P) .. .. .. _ it lir)* 

Maori, V. Sodium c.irlamate in sodium biearbonatc: Detection of 

-with phcnolphthalein .]j 940 

.MoVPIllie, ,7. .sVc Grifilth, It. (). .. u0;5 i 
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PAtiK 

Mahler, P. .SW T(*eple, J. E, .. .. .. ., B.'>4fi 
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and F. 15. Stieg. Smokeless ixjwder of the nitrocellulose tyju*; 
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Majlma, E., and 8. Mono. Jcsaconitinc ; So-called •"— .. .. B924 

and 11. Suginomc. Aconlllne and pyracoiiitlne .. .. .. B023 
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I’ropcrtics of. .. 


Manning, F. W.. and Manning Refining Equipment Corp. Filtering, 
decolorising and similar purposes; Treating materials for 
—— (P) .. .. .. .. .. ,. ,, ^ ^ J742 
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- and a process for their manufacture (P) .. u-IW) 
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l(8.50* 

B627 

B 902 

B246 

B84X 

B237 
B3*J<' 
B9(>2 
1)401 
1 ( 41 ': 
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PAQX 

M«Jiter, Lucha, ond Brtlnlag, Fi|*w, vorm.—coniiniad. 

Duj^ng powdanj PrepAnnoa ot —— (?).B448 

Dyeing with rat dyestuffs (P).B416 

®hyl chloride; U&nu/aeture of-(P).B664 

Fertiliser; Uanulacturo <rf a noo-doUqooscent potaselum* 

nltK«en - which eao be easily distributed (?) .. Bd&d 

Fonniildebyde; PremratioD of (P).B44fl 

Fuoiriidde and toseciicide (P) . b804 

Clas sad vapour mixtures: Separating by means of charcoal 

(p> B322 

Qftses and vapo«u»; Absorption of-and the carrying out of 

catalytic reactions (P) BO08 

Gases and vapours; Separating constituents of mixtures of 

-(P) .B157. nl67 

Ealogen-substltutlon products of hvdrocarbous; Converting 
Into hydrocarbons or into halogen'Siibstltutton 
products eoniolning a higher number of carbon atoms (P) B200 
HydroxyanthrasiUo adds: Preparation of derivatives of 

-(p).B863 

lodlgold vat dyestuff and process of making It (P) .. .. b7B2 

Insediclde for soil Inserts (}*}.B801 

Eetobiiti^e adds; Preparation of —(?) . b354 

Uercaptoarylainliiooaphthoq Inone derivatives ; Production 

of-(P) .B501 

Vothane ; Manufacture of-(P) . b83, I)848 

Kontau wax or Its transformation products; Preparation of 

- (P).b589 

Mordants; PreparatloD of non-dydng condensation products of 

the aromatic series containing sulphur for use as - (P) b785 

Nitriles: Production of-from add amides (P) .. .. B402 

Organic adds; Preparation of —— (P).B401 

Pa^r and fabrics; Producing colour effecto on-(P) B332 

Paper; Manufacture of-with colour effects fast to light (?) B820 

Plant and animal parasites; Means for combating - (V) BK45 

Potassium ammonium nitrate; Production of - (!’) .. B06 

B^inous condensation products; Preparation of derivatives of 

-from phenols and aldehydes (P) .. b7»7, B840 

Beslnoua condensation products from phenols and aldehydes; 

Production of-(?) .Bd04. B797, B707 

Eesinoiis condensation pr^ucts; Prenarntlon of - from 

phenol derivatives and fonnadlebyae (P>.B870 

Silver bromide emulsions; Sensitising-for green rays (?) .. b813 

Sludges; Apparatus for continuous cooling, accompanied by 

purincailon. of hot-(?). B4 

Steam distillation; Bxpulsion of volatile substances by means 

of- (P) .P543 

Buccliilmldes; Preparation of CC-subatltutod-(P) .. b811 

SuIpbofUc acids of the arylides of 2.3-hydrox3maphthofc add; 

Preparation of- (P> . b88* 

Tanning agents; Preparation of-(P) .B800 

Tanning agents etc.; Production of condensation products 

containing sulphur for use as-from aromatic hydroxy- 

compounds (P).B800 

Tanning hides (P).B910 

Textile materials; Fulling - (P) .tIK) 

Thlodlglycol; Removal ot the odour of - (?) .. B3h 

Vaccine; Preparation of a-from living native bacilli, or 

from acid-resistant bacilli previously treated with Immunised 

serum (P) b358 

Vegetable nbw; Improvement of (?).B977 

Mejdell, T. Falck, H. J.i»04C 

llebmid, M. Core oils; I^reparatlon of-(P).B302 

Hydrocarbons; Cracking or decomposition of materials con¬ 
taining or yielding - (P).B1006 

Tanning and manufacture of tanning substances (P) .. B841 

and Hcln und Co. Tanning; Process of-and the manufac¬ 

ture of tanning substances from waste sulphite liquor (P) B684 

Meldnims, Ltd. 5 m Lloyd, S. Bl.50 

5m Wright. 8.B40 

Kellneseu, £. 5 m Danalla, N.B857 

Hells, B. Fomuldchyde from formic acid.B888 

Mellon, H. O., and V. N. Morris. Boric acid; Electrometric study 

of the titration of .BbSd 

Melior, E. Glass; Decay of ~ from point of view of llcheuous 

growths.B0OO 

Hor. J. W. Refractories; Causes of variation in sizes of- B574 

Refractoriness under load.B078 

loche, D. B. Casting metals; Outings for metal moulds for use in 

-(P) .B187 

5m Holley, B. b761 

tnager, V. 5 m Lellbvrc, J.B410 

oaul, P. Jatropha tiimulMu ; Chemical analysis of - .. B230 

Tannin in plant Issue; Quantitative determination of-.. B229 

5m Dowell. C. T..B195 

ndel, A.. A.-O. Aluminium formate; Production of solutions of 

- (P).B891 

»nd B. Wolffensteln. Halogen-albumin compounds; l^rocess for 

producing-(P) .. . .. .. 8026 

mdel, B. 5se Uese, W.. .. .. .. B311 

ndel, L. B. 5 m Osborne, T. B. .. B6S8 

tndelsohn, E., and Oarpenter Chemical Co. Bilk; Methods of 

treating - (P) .8378 

odhelm, H. 5 m Rhensnla Vereln Chem. Fabr. A.-0., Zwelgnieder- 

lassung Mannheim . 8421 

mger. A. 5 m Cbem. Fabr. vmrm. Wellei-ter Mcer .. .. B143 

mner, B. 5 m ftchwara, B.. .. .. b908 

insol, B. 5 m Ouertler, W.fi239 

ireer, £. SMSuber. L. .. .B121 

goer, J. 5 m Brumby, B. W. .B466* 


BAOl 

Merck,E.,Chem.Fabr. ^reparntlonof 8 yntheticd-and^l^-cdc^n 0 (?) B616 
Diacetoiu»duco 80 ; Preparation of a hydrasine derivative of 

- IP) B449 

and W. Elchnoiz. Aqueous emulsions of substances insoluble 

In water (camphor etc.); Preparation of-(?) .. »S5 

I.ccithln; ITeparaUon ot aqueons enuilnlons of - (?) .. B7O0 

and U. Mayen. Theobromine; Production of large crratals of 

-(?).B617 

and 0. Wolfes. Catalytic reactions between gaseous substances; 

Process of performing-(P) .B288 

and others. Polyalkoxyarykniliiopropancs and their N- 

monoalkyl derivatives; Prep^ation of- (P).. .. b891 

See Langenkamp, P. .B526 

Merck, B., & Co. See Engels, W. If. .. B448. b41>2, b492 

Merck, F. See Merck, W, E.8677 

Merck, K. 5 m Merck. W. K. b577 

Merck, L. See Merck, W. B. .. •. .. .. BS77 

Merck, W. See Merck, W. K.D&77 

Merck, W. E.. and others. l-Cocalne; Manufacture of synthello 

-(?) Br>77 

Mcrckcns, W. Hydrate-cellulose or articles made from it; Sizing 

-(P).B077 

Meredith, W.. and Petroleum Rectifying Co. Dehydrator for oil 

emulsions (!’).B210 

Uerlau, 0. See Beusor, E.B127 

Merrell, 0. B., and Merroll-Soyile Co. Milk powder: Removing a 
vaporisable substance from powdered material, e.g., drying 

- (P)., B280 

Meirell'Soulo Co. See Klmnlng, R. S. .. .. .. .. B281 

See Merrell. O. K.B280 

Merriam, H. C., and E. B. Badger and Sons Co. Pyroligneous add ; 

Distilling - and evaporating calcium acetate (P) .. B820 

Merrill Co. See Ilalvorsen, A. L.B428 

Merrtnmn. T. Portland ceroont; Properties of-. Determina¬ 
tion of free lime .. .. .. .. .. .. .. B082 

Merritt, 0. B. Thermal dilatation of ceramic materials ; Application 

of interferometer to measurement of —*.B608 

Merritt, M. F. l^ulp and paper fibre composition standards .. B904 
Mcjxywoather, H., and Bethlehem Steel Co. Ores; I'reatment of 

-(?) .B428 

Mershon, E. D. Electrolytic cells; Hearu for maintaining ebul¬ 
lition In - (P) .BOl 

Mertens, E. Coal ash; Determination of fusibility of —~ .. b623 

Merz, C. U. See Electrical Improvements, Ltd.B244 

Merz, F. Evaporating liquids ; Apparatus for-(?) . - .. B208* 

Merz, 0. See Elbner, A. .B477 

Merz and MrLcilan, and B. 0. Weeks. Fuel-disUlIatlon; Low- 

temperature —— (P) B1004 

^Mess, G. J. and 0. B. Dyeing cloth with fast colours (?) .. .. B46& 

Messerschmlit, A. 5 m Rhenatila Vereln (Item. Fabr. A.-O. .. B204 
Messmer, E. 5 m Hess, K. .. .. .. .. B88 

Metal and Thermit Ck>rp. 5 m Begtrup, E. F.B528* 

See Orube, 0. .»638 

See Mtillcr, K.B984 

Metallbank u. Metallurglscho Qes. A.-O. Aluminium-beryllium 

alloys (?) B389 

Aluminium solder (?) B3U1 

DigltAlls extract; Process for obtaining a dry powder from 

- (P».B350 

Conductivity of alniniiUuro, copper, magnesium or Iron alloys; 

IncrCRsIoR the —(P) .. .. .. .. .. B561 

Blectrical precipitation of suspended particles from gases (P) 

B405, B622, B773 

Evaporation of liquids under varniim (?).8774 

Fuel dUtlll{»tloii shafts : Internally healed-(?) .. ,. B975 

Gases; Method of cleaulng -, more particularly producer 

gases (P).B885 

I^ead alloys; Production of - (P).B21 

Ix‘ad-calolum alloys : Production of-(P).B21 

Metal turnings; ProocM (or rendering non-lnfiaminable-, 

especially light-metal tunuugs (?).B051 

Sulphates; Dccoinpotdug-, especially calcium sulphate by 

heating mixtures of them with coal In a current of air (P) B422 

Sulfhur; Furnaces for burning -— (?) B8M 

and Naanil. Vennoots Montaan Meiaalhandei. Adsorption 
media: Reactivating - with Blmultaiifxuis reeo>ery of 

« e adsorbed products by means of electrkaUy generated 

at (?). .. B405 

and J. Tillmans. Milk; Method of treating powdered——(?) .. B490 
and other.s. Sulphuric acid ; Production of > (?) .. .. B042 

See KroU, W.B301 

Metallochemlscho Fabrik A.-G. Concrete; Hard-grain - (?) b832 

Metallurgical Co. of America. See Rody, F. A.B632 

Metallwerke Dnterwescr A.-G. Zlne furnaces ; Muffle for-(?) B340 

Metaliytworke A.-O. U\i MetAllveredeliing. Crystals; Production 

of large-froA ln\pura solutimvi of salts of heavy metals 

containing suspended matter (P).B422 

Metals Production, Ltd. See Peikliu. W. 0. .B875 

See Tapltn, T. J., Jun.B475 

Metals Production Co. of JN. America. Set Perkins, W. G. BlOl*, 

B887*, B9t4» 

Metals Recovery Co. i^e Bragg, G. A. .BlSl 

5m Palloncb. E. A.B420 

See Sayre, R. K.B080 
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PACK 

Mctap (jffl.ui.b.U. Coiinter-currcLt action between llqiildfl anil 
lai^e qiiantitioH of ur va|)ouni; Apparatus for pru- 

diidng » --(P) .. .. .. .. .. .. Bli83 

*’ Mclan " HpoiJca z. Owniulrzona Odp. Hydrocarbons ; ('ontliiuoim 

vaporisatiuu of luixturoa containinK - (i’) .. .. B-Ill 

Va]H)ur mixture obtained from bituminous or ccliuloHu 

materials; <-0itdcmlDR or fractionating the - (!’) .. bC25 

'* Metaiior ” A. Kraus und Co. See under Kraus. 

Mcacrlc, K. J. See Thoens, B.BllS 

MctropolitiiU'Vlckers Electrical Co., Ltd. See Colby, 0. A. .. nSOS 

See Kasley, A. T. .. .. .. .Bf»22 

See Jtodman, C. J. .. ., . .. .. B002 

Jdctschi. J. Hupersaturation of ^ases in water and certain or^raiilc 

liquids .. .. .. ..B815 

Metz, H. A. See Funk. C.B7tt 

See Strcitw'olf, K. .. .. .f..B927* 

Metz, L. See Wohler, L. .b998 

Metzer, C. See Oerum, J.lir>70 

Metzger, F. J., and California Cyanide Co. Alkali cyanides; 

Maniifacture of-(?). b787 

Hydrocyanic acid ; Converter for preparation of-(1*) .. B787 

Nitrogen ; Fixing-as cyanide (P).BU4 

Meuly, W. Azo <iycstufT8 ; Influcneo of sulplionlc groups on 

the colour of-.. .. .. .. .. n86 

Meunler, L. Hide; Swelling of- .. .. .. 11841 

and V. Chambard. Chroim? tanning; First batli In two-batl»’ 

..BfiH4 

and H. Lntreille. Wool; Industrial chlorination of- lilO 

and C. Hey. Wool; Colour reactions of and determination of 

acidity of- ,. .. .. .. .. Ji370 

Meurer, N. Metallic layers or fillings; Prcpurafbtn of-(P) bSOl 

Metals; Atomising-(P) .. .. .. .. n718* 

Spraying of fluid or heated metal; Process for cj)iisolldatliig 

the texture of layers formed by the-(P) .. .. li428 

Meurice, A. Coals; Determination of the agglutinating pow(ir 

of- .. .. .. .. .. .. . . b345 

Menser, L. Naugatuck Chemical Co. .. .. .. .. B768 

Heuwissen, J. C. See Jorlsscn, W. P. .. .. .. .. BlOOl 

Mewes, K. Gas mixtures; Apparatus for liquefying and scpii* 

rating-(?) BlOOO 

Mewes, R. C. E. Se^t Mewes, R. F.1)021 

Mewes, R. F. and 11. C. F. Gases; .Separating the coustitueiits 

of - and utillaing them in performing work und 

supporting combustion (P) .. .. .. .. uOi'l 

Mexican Northern Mining and Railway Co. See Hlrt, J. H. .. 1)038 

Meyer, A. P., and A. S. Davison ''o. .Refractory ; Basic-(P) n514 

Moyer, A. W. See Hopkins, B. H. .. .. .. 1)473 

Meyer, C. See Henkel, F.1)257 

Meyer, E. .Vm Thiel, A.B807 

Meyer, If. Phenoxides ; Action of carbon dioxide on-.. B627 , 

Tar; Apparatus for the distillation of-(P) .. nttOO 

Meyer, J. 6Ve Ruzlcka, L. .. .. .. Bill, 1)114 

Meyer, J. M. Harter, H. .. .. ,. .. n086 

Meyer, K. H. Formamldc ; ITeparntlon of-(P) .. .. 1)4.50 

Badlsche Aiillln-und Soda-Fabrlk .. .. n307, i)392 

Meyer, L., Chem. Fabr. Seeds ; Solutions for treating - (!’) 1)530 

Meyer, L. A., and International Chemical Co. Fonnaldeliyde; 

Method for pre.servlng already partly polymerised - 

(P) .1)353 

Meyer, L. C. See Kalle und Co. .. .. .. .. .. H.555 

Meyer, 8. M., and others. Storage battery (P).1)138 

Meyer, W., and AUgem. Blektrlzltiits-Ges. Printing; Electrolytic 

-(P) .1)410 

Meyerhof, 0., and K. Matsiioka, Lffvulose; Mechanism of 

oxidation of-in phosphate sohitiona .. .. .. B760 

Meyers, H. H., and Armour Fertilizer Works. Superphosphate 

process (P) .. .. .. .. .. .. .. B395 

Superphosphate process; Double-(P) .. .. .. B07 

Michael. A. See Melster, laiciJis, und Briinlng .B449 

Michael. J., und Co. Alkali bromides ; Production of —— (P).. B294 

Anthracene ; Preparation of pure-from crude anthracene 

(P). ^ B328 

Diane fixe; Manufacture of-(P) .. .. .. .. b756 

Carbazole and anthracene ; Separating-(P) .. .. B590 

Dross containing ammonium chloride ; Treating-(P) .. B429 

Phosphorus and arsenic; Separation of-from niixW|Bl 

containing them (P) .. .. .. b^4, 1)944 

Potassium nitrate ; Processes of making-(P) .. B420, B597* 

Potassium pyroBulphlte ; Production of ~—(P) .. .. Bl)5 

Sodium pyroaulphlte ; Preparation of-(P) .. .. B267 

and L. Henriel. Ammonia; Production of-from ammo* 

nlacal liquor (P) .B043 

Michael, W. See Badlsche Anllin- und Soda-Fabr. .. .. b430 

Hlchaells, E. See RIechers, F.B598* 

Hlchaelts, L., and H. Davidsohn. Toxins, enzymes, and other 

biologically active colloids; Purlllcation of- .. B390 


and M. MIzutanl. HydrogcD-lon concentration : Measurement 

of-with slnglc-eolour Indicators In alcoholic solutions B734 

and T. Nakoshima. Proteins; Determination of isoelectric 
point of —— and its application to scrum albumins 


from different animals .. .. nlDfi 

Michaud, J. See Dupont, O. .a .. B706 

MlchcLJ. Chem. Fabr. Oricsheim-Eicktron.B512 


I 


PA«K 

Michel. Z. DaeiUue bulffaricus ; Adaptoljonof-to phenol .. B009 

Mlchcl-Jaffard, K. Paper pulp from the maritime pine .. .. b783 

Michigan Chemical Co. See Nlkaido, Y.B760, B801 

Mlchofcte, H. Glass sheets ; Tanks for making-(P) .. .. b382 

Mlddleboe, K. See VugebJorgensen, M. .. .. .. .. 1)330 

Middleton, A. B. See Stennliig, W. W.BIOUO' 

Middleton, G. Ether; Preservation of anaesthetic- .. B800 

Middleton, IT. E. Soli colloids ; Binding power of-.. .. B1021 

Middleton, P. R., and J. C. Lalor. Sulphide ores ; Roasting- 

(P) B181 

Mldgley, T., Jun., and General Motors Research Corp. Fuels for 

intcrnabcombustlon engines (P) .. .. .. .. B105 

Motor fuel (P) b503 

and C. A. Hochwalt. Cracking oils; Ferrous selcnlde as 

contact catalyst for..1)932 

and others. Carbon deposits; Removing-from engine 


Micdcl, U. iS’ee Schlubach, H. U. .. .. .. .. .. B96.5 

Mieg, W. Bayer, F., und Co., Farbonfabr. vorm.B8fl3* 

Mieses, R. ProtelDS ; Specific asli of..1)71 

Mcitho, A. Quartz ; Preparation of artificial decorative material 

from-(P) . b295 

Mlgrdchian, V. See Briggs, T. R.BlOU 

Mikscb, R. See Moser, L.1)862 

MUbauer, J., and J. Flek. Fogged photographic plates; Re* 

generation of..1)314 

Miles, F. 1>. .Ses Burt, Boulton, and Haywood. Ltd. .. .. 1)368 

Milk Oil Corp. See North. C. E. .. 1)71, B360*, l)350», B307, 

n6U0, nl027 

Mill, E., and A. L. Gray. Ores ; Reducing and rcllnlng-(P) 1)602 

Millar, C. E. Soils ; Studies In virgin and depleted- .. B344 

Millard, W. F. See Francis, F. .B285 

Miller, A. E. Alexander, P. T. .. .. B703 

Miller, C. See Norrio, II. F. J. .B200 

Miller, J. .8. Fog; Composition for preventing and dissipating 

--— over water (P) lil60* 

Miller, E. B. A'os Patrick, W, A. .. .. .. .. 1)1005 

Miller, E. ('. .Sm Latshaw, W. L. .. .. .. .. 1)763 

Miller, E. J. Adsorption by activated sugar ch.arcoal. Proof of 

hyiirolytic adsorption .. .. .. .. .. B815 

.SV# Bartell, F. K. .. .. .. .. .. .. 1)895 

Miller, (J. E. See Smith, C. M.1)1012 

Miller, H. E. See Bray, W. C.1)968 

Miller, J. Flour ; Detection of persulpliute in-and a recent 

bleaciiliig agent for flour .. .. .. .. 239T, B68.S 

Miller, L. B. Alum solutions; Composition of tiie precipitate 

from partially aikalinised- .. .. .. B377 

Miller, M. P., and others. Nitrous oxide ; Making-(P) .. B746 

Miller, R. H. Tunnel kiln (P) .. .. .. B382 

Miller, R. N. See Rue, J. D. .1)330 

Miller, W. J. Glass ; Process and apparatus for feeding-(P) B634* 

Miller Rubber Co. Rubber articles ; Manufacture of vulcanised 

-(P) . 1)226*, D225* 

See Dabney, R. C. ul87 

MUIctti, F. See Traett.a-Mosca, F.1)23 

Milligan, 0. H., and others. Estorillcation in presence of silica 

gel . b847 

Whale oil; Composition of- .. .. .. .. b223 

Rleimrdson, A. 8. .. .. .. b564 

Milligan, E. S. (^ngdon, L. A. .. .. .. .. n4S3 

Milligan, L. H. Gas-washing bottle ; Spiral- .. .. n850 

Gasoline (hexane and heptane); Solubility of-- in water 

at 26‘» .B818 

Nitric acid solutions; Determination of reduction products 

of free-, namely, nitrogen peroxide, nitric oxide, 

' nitrous oxide, nitrogen, nitrous acid, and salts of hydroxyl- 

amine, hydrazlncv and ammonia .. .. B86S 

and O. R. Oitiotte. Nitric acid ; Reduction of free - by 

ferrous, stannous, or tltanous salts .. .. .. b700 


Millington, W. K. W., and F. C. Thompson, Brass tubes ; Investi¬ 
gation of a fatigue fatluro of-in a feed-water heater, 

and nature of fatigue .. .. .. .. .. d29R 

See Thompson, F. C.B518, b88G 

Millring, K. R., and American Machine and Foundry Co. Metal 

coating baths ; Method of treating molten-(P) .. B793 

Mills, W. H., and W. T. K. Braunholtz. Cyanine dyes. New 
method of formation of carbocyaninos. Constitution 
of thlolsocyanlncs and of kryptocyanine .. .. Bl55 

and R. C. Odams. Cyanine dyestuffs. Synthesis of a 2.4- 

earbocyaninc. Constitution of the dtcyanlnes .. .. b6S4 

Mlllward, J, R. Metallurgical furnace (P).B20 

Hllne, S. Drying cylinders, calenders and the like; Steam and 

exhaust connexions of the spherical Joint type of- 

(P) . b608* 

Paper; Production of a linen or other fabric surface on 


Strainers for straining pulp for paper-making purposes (P) .. b466* 


Mlnache, S. Building material, and process of manufacturing it 


(P) .a469 

HInaeff, M. See Samec, M.B008 
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Minerals Separation, Ltd. 5«*^Beasley, W. K. .H602 

Su Broadbridge, W.. 

Sf« Jones, F. n.U794* 

See Steunlng, W. W.B 587 

See TulHs, W. W. .nflO 

.Sm Williams, P. T. .. .. .. ni2l 

See Wood, L. A.ufi62, R974 

Minerals Separation Nortlf American Corp. Ores and the like; 

Froth-flotation concentration of- (V) .. b717 

See Broadbridgo, W.n779* 

See Price, P. G.«704* 

See Scott, W. A.B3H9*, «9J4 

See Stennlng, W. W.jUOOtl* 

See Sulmsn, H. L. .. .. .. .»523* 

See Tucker, S. b002* 

Minovitch, J. E., and Dicks, David and Heller Co. Trlplienyl- 

methane dyes; Process for preparing-(P) .. u4i2 

Minikin, M. Coal slimes and material of like nature; Apparahis 

for draining-(P) .iiSGO* 

Mininberg, N. Bran food flakes (P) .n803 

Food product and process of making It (P).H230 

Minnesota Mining and Manuf. Co., and F. G. Okie, .^and paper 

or like composite structures; Manufacture of-(P) HOOft 

Mion, P. See Gay, L. .. .. .. .. .. .. n802 

Miskin, A. B. Cracked gasolines ; Iodine values of- .. B701 

Mlsra, L. See Datta, R. L. .. .. n201 

Mitoheil, A. D. Hypo|»ho8phoroH8 acid; Beaction of-with 

chromic acid and its effect on titration of iron .. .. n.37d 

Mitchell, C. A. Tannins and their derivatives ; Osndura tJd.ruxifle 

as reagent for determination of- .. .. .. n-181 

Mitchell, C. W., and S. J. Davenport. Hydrogen sulphide 

poisoning .. .. .. .. .. ., .. n7fl5 

Mitchell, D. B. and 0. J. Paint; Manufacture of waterproof 

-(P) .B797 

Mitchell. 0. J. See Mitchell, D. B.u797 

Mitchell, H. H. Protein ; Method of determining the tdologlcal 

value of. B-TOU 

and G. O. Carman. Proteins of whole wlieat, eggs, and pork ; 

Blologicul.value for maintenance and growtli of- .. nH84 

Mitchell, J., and O. 11. Wordsworth. Dyeing and like inat'ldnes 

(P) 1*709 

Dyeing and like machines for ** tops ” (P) •• •• •• n929 

Mitchell, J. L. Llthopone : Apnaratiis for calcining-(P) .. Bin4» 

LltlioiKuie products ; Manuiacturc of-(!’) .. .. Bl8r» 

Mitchell, I.. C., anil S. Alfend. Flour; Determination of niol.«t.ur« 

In. B884 

Mitchell, M. L. Taurine; Substitution of-for cystine in 

the diet of mice .. .. .. .. .. .. iiOll 

Mitchell, R., and K. 0. Wuthrlch. Rtigar can©; Method of 

extracting juice and obtaining fuel from- (P) .. 1*300 

Mitchell, H. C, See MoQuald, H. S. nSW? 
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Naaml. Vennouta. Montaan Metaaihamld. See McfaJlbank and MetaJI' 

urgische Oes. A.-O.Ij40r> 

N. V. Nederlandscho Kunstzljdefabr. Artificial Mlk; Treatment of 
— and other artificial textile prodiu'U made from viscose 


N. V. Netherland Colonial Trading Co. 5m Vandevoorde, V. .. B911* 
Naaml. Vonnoots. Philips' OlcHdlanipcnfabriokeii. Electric discharge 

tubes with a glow cat>JOdo(P).B661 

Electric discharge tubes ; Increasing the cniisaloji of 5 oud»ry 

electrons in — (P).Bgfid 

Electric discharge tJibes; Manufacture of oxide cnibodc.s for 

-(P).B822 

niass ; Devices for hermetically connecting a metal to --or for 

hermetically sealing a glass vessel (P)..n 134 

Zirconium and hafnium ; Separating—— (P) .. I5.M69 

Sm Hertz, 0. J..Bt$22* 

5m Uolst, 0 . .. .. .. .. .. .. .. .. 15210* 

See Holst, O. .. .. .. .. .. b;I27* 

N. V, Silica en Ovenbouw MIJ. Coke ; Manufacture or treatment 5 jf 

-to Iticrease its combustibility, ami manufacture of gas 

from coke (P).li074 

Naaml. Vonnoots. StlkstofblndingsIndJistrJe “ Nederland.” Aminonbi; 

Manufacture of-from products containing alkali cyanides 

and complex cyanides (?) .n970 


Naaml. VennO()ts. Vercenlgilo Fabr. va5i Chetn. Prod. See Vcrcinigte 

Chem. Werke A.-O.B576 

Nabonhauer, F. P. 5m Anderson, R. J. .. 15824. Bfi46, nflSS 

Naef, K. E. Sulphur; Produrtlon of compounds of-with alkali 

or alkallno-earth metals (P).BSIl 

Nncfe, E. Motlis ; Impregnating clothes and the like as a protection 

from-(P).n212 

Nagal, S. Holiotropln ; Prcparntloik of-from Ifiosnfnde aud a- 

hornobellotrojiln from sufvole by ozojio .)5H88 

5MTminka, Y. .B121 

Nagal, W. 5 m Shllwta, Y. .B 741 

Nogel, T. Brifiuettlng Hncly-dlvidod materials; Biii<liiig fu»‘l 

material for-(P). .. nl003 

Coni; Method of fcreatii5g - — (P). b740 

Nagel, W. See Harries, C. . b796 

Nagel, W. F. Coal-dlsMIlIng apparatus (P) .. .. .. .. b821 

Nagelvooit, A., and Nitrogen Corp. Steel; Manubseture of —— and 

the flxatlon of nitrogen (!’).D7(5I* 

Naglo, J. A., ami JcIfery-DcwJIt Co. Oramic bodies; Temporary 

bliiderfor-(P) .Dini3 


Nakamura, K. Yeast cat-slase ; .Stability of..B921 

Nakatniira, M. Bleaching iK)W<bT; Detcmilnatlon of chloride In-ill 31 

Nakao, M., and C. Shilmc. Pi'pjHTmlnt; Oil of Maiielmrlan-.. 1533 

Nakiisblma, T. .Sm Micbaelis, L. .BU)r> 

NaUe, E. See Paul, C. l-\, juii . ii 3 

Naujl, D. 11. Osazones: lodoiui-trlo <Ietprmiitalio5i of nitrogen Iti 

•. .BlOO 

See Ling, A. R.nuDl, i59!52 

5m Paton, F. J. .. .. .. .. .. ,. .. 


N'aoum, P., and R. Aufsobli'ig* r. Amjiiouluni nilrate and ffjj jiilxtiires 


with other salta ; Kxplosibihty of. .n'.rjft 

Ammonlmn perchlorntii . hm5i) 

Napper. S. S. See Courtaiilds. Ltd.M.'iOI 

Naske, C. Cement; Burning-(P).1533« 

Nason, K. TI. Fractional distillation appsirntiis ; lyaboratorv-.. B78 

5m Hill, A. J. .. .. . .. .. 55(597 

NaswyMs, K. Stimulating subsLniccs (wouiuMiorniones); Prepara¬ 
tion of-(P).B6K, 

Nathan, V. Tetralln ; Its manufactaro and uso as a fuel for Intemal- 

combu-ition engines .n897 

Natlwnson, F. Montan wax ; Kcmovlng resinous constituents fron», 

and purifying (P). 15327 

Organic liquids ; Purification of-(p).B407 

NatlTyan, («. Z. Drying or removing the liquid from solutions or 

siwpoDslons of substances In liquids (P) nd29 

National Anillneand Clieinlcal Co. See Bl.^selJ, D. W. .. 15211, B808 

5m Cone, L.H. .. . .B862 

See Dnniola, L. C.ugH* 

See Ocllcr, L. W.nin 08 

See HUlyor, H. W. . Bgo2 

See Kyrides, L. P.i 8211, B902 

5m Rogers, D. fJ.B2U 

See Stowell, H. T.B591 

National Candy Co. See Fowler, 0. C.nfiSfl 

Nattonal Carbon Co.. Inc. See Chaney, N. K .b778 

See Qymcr, W. K.. b182 

See Hamister, V. C.n 797 

5m Hac&enzte, A. A. .B1018 

National Lead Co. Abrasive sheet matcri.-U (P) . b2DI 

National Refining Co. See Setzler, H. B.n55C 

National Retarder Co. 5 m Stagner, fi. A.I5l47 

National Trust Co., {.td. 5 m Hybinctte, N. V. .. .. 15752 

Naturfarben-FUm Ges. m. b. H. Oolonr photography; Preparation 

of screens for —— (P). b279 

Photographic images; Preparation of coloured-(P).. . • o6l 3 
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Naiiok. O.. and A. E. Laugr. Kul)bcr *, AUeratlotw In-dnrlng hot 

viiIoaniHaiion .. .. .. .. .. .. .. n60r> 

>'aiiaatufk Cheuilcal Co. Rubber; Vulcuniaatlon of-(P) .. 

and S. M. Cadwell. Vulcanisation accelerator; Preparlnk a re- 

ai t Ion product of acetaldehyde and aniline for use aa- (P) n848 

ajid K. HopklnHon. Indiarubber and the like; I’rocosR for Imlo- 

^:cuutinK llic dry or substantially dry lath es of-(I’) ... wOlS* 

.'ind others. J>iphonyigiianldlnc ; Manufacture of-(!’) .. h768 

,S><j Adams. II. S.lir>77 

.SV/? Cadwcll, S. M.1 jC 4, iHOt*. B6l)r», PROS, H757* 

.sw Collin, J. O. .. .. .. .. .. .. .. n7l;! 

See Shepard, M. G.U1020 

.Navios, h. Clays; Men-surenieiit of heat absorbed and evolved by 

-during firing aiwl (tooling .. .. .Bl7r> 

Nawlasky, P. Badlsche Anilln- und Sodn-Fabrlk .. n782* 

.Naynr, M. R., and others. Cliromatoa; Ueaotlons of- at liigh 

temperatures. Synthesis and deeoniposltion of ealehini, 

sodium, ami inuRuesIuin chromates In air.B070 

Xead, J. II. Opeii-hearih furnaces; Absorption of Fulr>hur from 

producer ««H In—— .. .. .. B884 

and American Rolling Mill Co. Chroniiuni-hou alloys ; 'rrentiiig 

-(p).nl017 

Xi'ul, J. J,., jun. Congdon, I.. A. .. .. B220 

-Xrale, R. M. Starch; Klastleity and tensile .''trength of - .. .. B90:5 

See .Farrow, I'. D. .. .. .. . • .. .. B.'iOd 

Xealon, E. J. M.aeJ)oTmcII, C. C, .. .. .. b803 

Neath, E. Gas ; Manufacture of-from coat or from coal and oil 

(P) .u.^.Ol. nr)SH 

Nehel, \V. CelluIoHe ac<‘lal<!S ; Maiiiifaetiir*-of- (P) .. .. Bl20 

.Vcbrich. C. Celluliwe, paper pull), or tljo like ; Apparatus for strain¬ 
ing-(P) .uroR* 

Xcderlamlsoho Gist cu Rplrltus ralalck. Ether; I'roducing a iioti- 

peroxldlslng—~ (P) •• • •• B1U30 

Etl)er ; Production of clioiidially pure, toxle-frer, narcoUshtg 

-(P).iao30 

-NVehncler, W. See Payer, F.. und ('o,, Farbenfabr. v*‘riu. b8«2 

Xegro, E. Panlflcation; ihdhodof-(P) .. .. .. u274* 

N'cldig, R. K., and It. S. .Snyder. Wheat; Relation of molrturc .'iiid 

available nitrogen to yield and protein content of - • - J?080 

N’eill, J. A. SIdgwick. N. V. .. .. .. nl2(t 

Nb-lleasteyn, F. J. Asphalt; t'onaiitutlon of .h!62 

Iodine; Action of-on hydrocarbons .. .. 

Nelson, D. if. Greaves, J. L. .. .. .. .. n721 

Nclsou, D. J. lIugho.H,J.BDSU* 

-Nelson, E. IC, Apricot; Non-vola(ilc uids of dried - .. .. itl(»2R 

Pear-h; Non-volatllo acids of the. .. .. BS>hO 

Nelson, ,T. M., and G, Ploon)fkld. Invertase action : .^onic eluu'n< fer- 

of — Br.31 

.iiid 1). J. Cohn. Inveitase In homy.B843 

and 1'’. Hollander. Invertase act ion : Uniformity In- .. .. n227 

and it. W. \i. Kerr. Invortuse action ; Unlfoiiully in — 
ami l>. P. Morgan, jnn. CoHotlion membranes of hlgli iiennrntjility b 2:{.'> 
Nelson, 0. M., ami Unlt<*d States Sugar Co. Evaporator (P) .. .. B281 

Ni|«in, V. E., and others. Yeast; liietary properties of— BTl 

See FulUKT, E. I. .. .. BR'-b li43S, 11922 

NN'Non, W. A. Anniionla ; Pri>cess of obtaining iillroycn as- 

from the air (P).ii333 

Ammonia; Prodnetionof-(P) .. .. H821** 

.Nelson, Hale and Co., Ltd., G., and R. A. Mc()ni(ty. Gelatin; i 

Method of niamifaeturlng tliin slicels of —“ (Pi BidH 

N'eniec, A,, and K. Kvapil. Nitrogen; Intcnsily of ussiinllation of ^ | 

atniOHpherl('—l»y forest soils .. .. .. b700 

.Ne.scmann, E. Nee Kllhneb R. .. .. .. .. B871 

Ncsnu'jnuow, A. N. See Kakusin, M. A. .idi.'di 

Nefh. W. See Pauer, K. U.BlK.3 

N’eiilwig, C., and K. Llnliardt. 8ulph.atns<- .. .. D28 

ami K. Jteinfurtli. Carl'oligase. New type of transformation of 

aeetaldeiiyclo by fermenting yeast .. ulhl 

.and O. Rosenthal. Cnrbollgatlc syuthesis; Connexion of •• witli 

carboxylalio degradation .. .. .. .. B922 

Cellasc of taka-dlastaae .. .. .. .. .. BlUO 

Tnka-lnelasc .. .. .. .. .. .. B348 

-N'-ufeld. M. W. Coal; Melliml of improving -- 1 a' low-tcmperafure • 

carbonisation .. .. .. .. .. B739 

N'eiigebaner, W, NVe Kalle und Co. A.-G. .. .. Jt825, h825* 

Neukirch, E. Ncf Herz, W. .. .. .. .. .. B277 ^ 

Neunmnn, 14. Alcohol; Recovery of-from tok'-oven ga.s, and ' 

reaction of ethylene with sulphuric acid .. .. B207 I 

Benzol recovery process ; Kaschlg’s..B408 

and Jl. Richter. Tungsten; Electrolylie separntlon of- from 

solutions of its salts .. .. .. .. .. .. B1017 

Neuinaiin, G. Viscose; Pro<luction of easily dyeil products from 

-(P).B826 

Neumann, H. Hydrocarbons; Removal of asphalt and p.ar«(rui 

from mixtures of-(P) .... ,.B48 

Neiimano, J. Emulsions of oils and fats ; Preparation of aqueous 

alkaline-(P).1J616 

Neumann, li. iSYcAkt.-Ocs.fllrAnilln.Fabr. .. B592*, H741* 

Neumann, M. P. Coreals ; Xnttuenee of mumirlng on the b.'tking 

properties of. .14305 

Neumann, R. O. Sweetening foods wltli sweetening agents such us 

saccharin and cry»talIose .. .. .. 0571 

Neumann, 8. Glues ; Breaking slrengtli of-and its relation to 

water content. b143 

.SVc Bechhold, H. .. .. .. .. B759 


Ncumann-Spallnrt, K. Silver and zinc ; Miero-elpctrolytle deter¬ 
mination of. .• • • • • • 

Kcuss, 0. 6’cc Goldschmidt, H. .. .. .. .. .. B185, n4W3 

Neusaer, K. Hcxammlnenlckoloua perchlorate; Use of-In 

analysis .. .. . • • 0453 

Neuflser, R. Eurtenacker, A. . •• 0232 

Ncustadt, 0. and I. Starches soluble In cold water; Production 

of-(p) . 0609 

Ncustadt, I. Nciistadt, 0. .. .. .. .. .. B600 

Now Jersey Patent Co. 5 mCox, U. N. .. •• O630 

See minbani, Le R. 8. .. . 0477 

New Jersey Zinc f^o. Rubber; Mamifaeture of compounded-(P) B60B 

Zinc oxide; Manufacture of-(P) .0787 

New York and Pennsylvania Co. See Jobson, C. A.B682 

New Zealand Co-oporativo Dairy (’o., LW. See Danec, E. T., .. Bl 43* 

Newl)erry, A. ('. See Newberry', 8. B.ol76 

Newberry, A. W. See Newberry, 8. B. BlH, B170 

Newberry, 8. B. Cement clinker ; Pro<*css for burning-(P) .• 0881 

Cement; Manufacture of-(P). 

Kiln for recovery of by-prmluclH from fuel (P) .. .. o367* 

and Medusa Concrete Wnton)rooflug Co. (’onoretc; Process of 

making watcrprootlng for- ..(P) •• •• •• olH 

and others. <?croent material; Ai)paratu.s for burning-(P) .. 0176 

N'eweastIc-uiion-Tyne and Gatesiicad Gas Co. See Wlkncr, S. W. A. B.590* 
Newcomb. C. Carbon tetrachloride : Te.sts for purity of - n53C 

Creatinine determinations; Error due to impure picric acid in 

_ . .. . 0535 


Newell, E., and Co., Ltd. See Bonnor, G. K.B718* 

Newell, M. 11., and others. Zinc i>owder or ilust ; Production of- 

(p) . b638 

Newhoiiae, 11. 0., and Allia-Chalmors Mamif. Co. Comminuting mill 

(P) .b816 

Newltt, 1). M. Hvdrochlori(- flcl<l; Transport, storage, and distribu¬ 
tion of — . .. .. .. •• 0.37.5 

NesBone, W. A. .. .. .. .. .. -. •• 0457 

Newkirk, W. B.. and Corn Products Rcliitlttg Co. Grape sugar (dex¬ 
trose); MdIio<l of making-(!’;.B27, U1021 

.Newinan, R. K. W.ater: Dctcrmlnalloii of-in mixtures of ether, 

alcohol and water .. .. •. •. 285 t, b065 


Newton, R. Wheat plants; Colloidal properties of winter-In 

relation to fro.st rosl,stance .. . .. 0484 

and R. A. Gortner. Colloid oontont of expressed plant Julce.s; 

Method for CMtlmnting hydroplilHc- .. .. .. 0309 

Niagara .4lkali Co. .See MacMillan, J. R. .. .. 0,524 

Nichol.T. C. NVe British Alizarine Co. .. .. .. .. B213 

Nichols. J. B. Nitrocellulose and camidior.n706 

NVe Rvedberg, T. .. .. .. B117 

Nichols, W. G.. and American Mang.mcse stctl Co. Mnng.inese 

stoel; Method of melting-(P). 0600 

NJcliolson, T. Anunonium suljjhato ; Process for neutralising —— 

(P) .n217 

N’icKle, .F. if. Evaporators ; Heating-witli (^xiiaust from con- 

den-slng engines. . .. 0815 

Ni<'Ifpix, M., and R. Guillemet. Dlanmtul; Applioatiou of micro- 

analysis to combustion of-.. . .. 0415 

Nlcodcitius. O. NVe-Melstcr, laiclus, und Briining, Farbw. vorm. ,. 0098 
Nicol. d. 8., and W. Dougins and Sons, Lt<l. Fats and oil.s ; Trcat- 

ment of-(P). 0302* 

Nicolardot, P., and C. Colllgnlcr. Varnish resins; Micios<<)pical 

examination of.. 0566 

Nicolas, E. and G. Haricot heans ;• Effect of hexainethylentletr- 

.aminc and formnidchyde on- .. ’.. .. 027 

Nicolas, G. iSVe Nicolas, E. .. .. .. .. .. 027 

Nicolau. 8. Yeast; Nitrates in tlie life of- .. .. .. B1025 

A .S’fc Fernboch, A. .. .. .. BRIO 

NicVjs, W'. J. Tathain, 0. H. .. .. .. .. ..Bill 

-N'iebocr, W. C. Sugar in bagasse; Doterininution of- .. oC08 

NiedcrbaycriBchc Celhilosewerke A.-G., and others. C'ellul<>se diges¬ 
ters ; Recovery of a eondeusate and heat from ga.ses and 

vapours from-(P). .. .. 0743 

NIedcrh&iisem, F.. V., und Co. Heat interchange devices for gases 

and liquids (P) .. . ., .. 0117 

Niedcrsachscnwerke A.-O. Aluminium; l^oduetlon of metallic 

coatings on-(P).B752 

Nleld, J. Oils, fats and waxes; Apparatu.s for extracting-, and 

for conditioning maize and other grain (P) .. .. 0565, 14719* 

Nielsen, H. Producer gas ; Determination of hydrogen and methane 

in.. .B680 

and B. Lolng. Carbonaceous and like roaterials ; Distillation or 

heat treatment of-(1*> . b122 

Gas manufacture (P). ., .. B850 

Rotary retorto, kilns, dryers, or the like (P) .B455 

and others. Fuel briquettes and the like; Apparatus for manu¬ 
facture of-(P) .B587 

Niemcyer, P. Schulz, E. IT. . b258 

Nterenstein, M. Gelatin-salt tost for tamdns and catechin .. .. B25 

Tannin of quebracho wood ; l*rcsenco of the resordnol midens 

In the- .. .. . .. .. B267 

See Hazleton, E. 0.B880 

Nlcssner, M. iSre Moser, L. .B202 

NIeuwland, J. A., and Shawlnlgan laiboratorles, Ltd. Resins ; Manu¬ 
facture of synthetic-——(P) .D26r> 

See Reichert, J. 8.Bl62 

See Wonzke, H. H.B247 
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s'ightingalo, D. A. Set Bader, W.B450* 

s'ikaido, Y., and Michigan Chemlcai Co. Fortlllaers; Process of 

TDiiklng —— (P).B760, HHOl 

<Clkitiu, N. Sm Tammann, 0. d716 

'fiklufl, H., and others. Phosphates; FcrtllUlng value of dilTcront 

. n«42 

'fltssori, R. See Von Euler, H. ntS, B600 

s’lub'.'t, K. See Thomson, T. b622 

s'lsl>K'a, T^. Copper; Reaction between ferric ion and incbilllc- 

Id dilute sulphuric acid solution .]i5l 0 

and K. Uirabayashi. Copper and cuprous and cupric oxides in 
mixtures; Action of Mtasslum permanganate on cuprous 
oxide In dilute sulphuric acid, and detennlnatlon of 

metalllt?..ul32 

5«(Jill,A.H. im 

sishIdn.K. .VcdKarrer, P. b373 

s'ishikawa, II., and others. Ilarminc and harmniinc. Conslitiitiou 

of certain harmallne derivatives .n442 

sMshikawa, K. Carbon fllamont; Process for nmnufaetitring- 

for Incandescence lamps (P) .. .. wS6u* 

Cl^ihlkawn, T., and 8. Miyake, Soda; Colouring matter of Magadi 

natural. .Bl.'iO 

v^'lshlmura, T., and M. Muraclil. Magnesite : (^heinlenl projKirf.ies 

of..11214 

sLihlna, E. Food ; Drying and solidifying articles of-(]») .. uiec 

s’lshfo, K., and C, Matsuoka. Food roini>o8ltlon ; Concentrated- - 

(P) .UftOO 

'.‘Islifzawn, K. See I’raube, ,1. !?«?>.’•, 

s’issoi), 1*. S. See Bogert, M. T. .U1006. )il028 

‘Mswanath, B. .SV« Norrl.'?, R. V. .. .. .. jiloo 

'Nitrogen Corp. Steel; Maniifaeturo of-and fixation of nitn)gen 

(P) .t:637 

and otliers. Ammonia; Synthesising-(P) . 

Arnold, K. E. ji671 

See Arnold, K. H.»41U 

See. Clancy, J. C. B42d 

5cr! Nagelvoort, A. ij794* 

s'itruin A.'C, Electric ares ; Device for.sit.'»l>i?lsl/»g - (I*) .. B430 

Sodium nitrite ; Production of-(P) .i}712 

See Slebort, W. .nl7*, BI77*, ii79r)* 

vifzsche. Fused cement.n 5 I<j 

^i\on, C. F. Brass; I>o 2 lnclflcatlon of - •—.I(2fl8 

\o;ick, E. Carljonlsing apparatus; Metliod of working with 

Fischer and Sclurader’s aluminium-and examination of 

distillation products obtained thcrewitli .nldt 

See Dietz, R. .B207 

Cobel Industries. Ltd. See Wclr, J.B403 

sobcl’s Explosives (!o., Ltd. Nolan, T. ,1. .B7;i 

sodder, C. B. See. Eyre, J, V.pijS*,* 

soden.T. .1. .SVf fins Light and Coke Co. .. .. b32i5 

vocl.VV. A. Dnst-exploslon In a milk drying plant.Ii 844 

u'crdllnger, Ohem, Fahr. FIdrsbelin H, Jnsecticldc.s : Incrcasiog flic 

emdency of-(P).nlOh 

soguehl.J. Taka-diastaso; lIo.voseinonopliosj)h;it;t.Heof- .. niOO 

Cokes, (!, M., and Eureka Metallurgical C-o. Ores ; Flotation juo- 

(icsses of recovering values from-(P) .iiG02* 

Colaii.L. S. Osborne, T. B. .nPGl 

Colan, T. J., and others. Tetryl and cthyl-tef.ryl; Pro<lue(loii of 

-(P).•.).77l 

Coll, A. AlcoliOllc fermentation ; Kinetics of..iiG.sn 

Chloramine as substitute for Iodine in the paper pulp Industry .. nH«3 
Coll, F. Oxygen; Manufacturing durable compounds contalnlDc; 

active-(P).u(i8(» 

Collcr, (!. R., and R. Adam*. Ketones; Use of aliphatic arid* In 

preparation of -by Frledel and Crafts’reaction .. .. B.S47 

Colti*, O., and E. Sander. Soils; Action of saline eohitlons on-.. Bfl8r> 

Colzp, n. Gases ; Apparatus for purifying-by clcctromcchnnka I 

means (P) .B40.'’* 

Comnra, H., and J. Mural. Halogens; Mloro-determljiation of- Btfifl 

Corbeek, d. Fuller’s earth ; Furnace for revivifying—(P) .. nsro 

Corbiiry, A. L., and T. Samuel. BrJncll hardness-tensile strength 

relationship; Experiments on the. .ji:)21 

Corbury, H. R., and others. Alcohol, acetone, and other productK ; 


-v*/ .. .. .. .. .. .. niuxo 

Corcom, Q. D. Water: Purification of coloured- .. .. B27.^» 

Cordell, 0. II., and Wayno Tank and Pump Co. Glauconite; 

Stabilised-for water softening (P).B88fl 

iordiske Fabrtkor, De. SrsLund, J.USDl*, b56:»* 

lordlsko Mokoaiske Vaerkstoder A./8. Metals; Melting -(P) .. BI81 

fonlstrOm, 0. Drying plant <P) . b42* 

Gases; Separation of dust, smoke, and the like from-(P) .. Bfi57 

Waste gases from soda furDacce of sulphate-cellulose mills; 

Recovering valuable products from- .. (P) .. BtS 

lorling,K. A. P. KesSvensson, K.d. B41, ni.58 

lormand, G. See Jollhois, P.B700 

Corrle, H. F. J,. and others. Gland substances; PreparatJonof-—- 

for oral administration for therapeutlo purposes (P).. .. B200 

forrte, 3. F. Ztoo ohlorlde and aluminium chloride; Catalytic 

, „ -• Preparation of trlpbenyhnethiine etc.' .. B277 

and H. B. Taylor. Alkyl chlorides; Preparati(m of- .. .. n44d 


I’AUK 


NorrU, R. V,, and others. Caliium cyanamlde; Deiomposltlon of 

-In South Indian soils .BlOfl 

NorrUh, It. G. W., and E. K, llldeal. Hydrogen; Conditions of 
rcactloQ of —- with sulphur, Direct union of oxygon and 

sulphur. b172 

Hydrogen; Conditions of reaction of-with sulphur. Photo- 

chemical union. dI012 

Norsk Hydro-Eloktrlsk Kvaelstofaktleselskab. Ammonia ; Syn¬ 
thetic prodiu'tion of-(P) .. .. .. b870 

Mtrogen ; Electrodes for use in oxidation of ntmospherte- 

by the arc process (!’). b294 

See Bergve, R. .Ii747* 

-Sec Cederberg, I. W.u.^7*, n217 

A>sKalck, H. J. .Btt42 

See HaJvorsen, B. F. .liffUG, u74fi, Ij747* 

See Jensen, O. .. .. .. .. uS78 

Norske Aktioselskab for Elektrocheni. Iiid. See Sem, M. 0. itlHX* 

Norskc Molybdcnprodiikter A./3. Alloys ; Proclous-metol —-• (P). . ii7r»:i 

Molybdcmun-coppor alloys (P) UI38 

Nortli.C.E. Milk; Process of obtaining oil from-“—(P) .. U7l 

a«Kl J. Lay«x)ck. Milk; Extracting oil from-(P) .. B3h7 

and Milk Oil Corp. Butter; Process ol making-(P) .. ., B’)r>0* 

Milk, cream, and b;ttt(T; Imperishable —and manufacture 

of butter from milk oil (P) nl027 

Milk or cream ; Proce.«B of making reconstructed-(P) ., 

Milk; Extracting oil from-(P).. .. B397 

Milk fat and oil; J’roccKS of obtaining-from milk and 

cream (P) BllSO* 

Milk oil; Condensed-(P) HflOO 

Milk ; Process Of making artiflcl.al-(P) .. .. .. I«71 

and G. C. Peck. Milk; Extracting oil from-(P) .. .. li307 

North, W., and H. Loosll. Ga.se* and vapours; Puritloation of — - 

by means of a rotating electric field (P) iGOd 

I North British Rubber Co., I.Ul. .9/v Luff, B. D. W.liHIO 

; Northover, R., and liLmgaiiesc Bronze and Brass Co. Alloy; Noti- 

; ferroil-S— -(P) .Ii914* 

I Northrop, J. II. Trypsin dfcestlon : Kinoticsof-- BflHQ 

I Northriip, E. F. AVe Ajax Elcctrotbcrmlc Corp. .B7fl4 

I Nort(»n, t^A. 5w Thomjwon, M. de K. .. .. b007 

; Norton, F, I'i., and Jeffrles-Norton Corp. Refrigerating apjwirotusfP) Bfi4}I 

Norton, i''. H. Slag teat for refractories ; Quantitative --.. .. uOlO 

I Norton, Jf. H., and E. E. Hobbs. Liquid fuel; Burning-(P) .. Jl07.^• 

j Norton Co. See Ijirsson, T.U3H2 

Norw alk Tire and Rubber Co. AVe RuhscII, W. F.B799, B790 

; Nof.ttd)ohm, W. CaleluiD carbide; Manufacture of-la uleetrie 

; furnaces (P) . 

: Nottiu, P. Maltose: Dctcrndnalloti of-In presence of other 

I reducing sugars .T)SS3 

I Novocrelc.s, Ltd. AVf? C.ise, G. O. .. .. .. .. .. ii841* 

j •Novo-Mdrtcl G.m.b.H. Building tuaforlal; Production 0/ - 

! from iwhes, osperlally from lignite ash (P) .. ,. .. B94.'» 

I Novotny, Jv. E., and olliers. Aeetyleiie-aldehyde fusible reslii (P) .. n24 

Nowak, E. Catal 5 'st-fP) .. .. .. .. .. p774* 

! Noyes, It., Jim. Carbon and grapldtc ; Variation of the resistance of 

j -with temperaturo.pft7U 

I Nus*, M. See Meister, Lucius, iind Brhning.B322 

! Nujwbatuu, 11. (?. Lime mortar, and lime plasler; Inndequ.ato 

' liardciiing of. .n.M7 

' Niitrhnent, Ltd. AVe Thom.son, D. .. .. .. .. ultlO* 

' Nutrose C^., Inc. See Blouch, J,. 11.ii727 

Nuttall, 11. l>yt']ng and sizing yarns : Apparatus for -—-(P) .. B:t33* 

Niilfall, W. H, Transformer oils : Sludging test for- .. .. B7.'h) 

Nydegger, O. ('hromlc anhydride ; ProiIueMoii of solid-(P) .. B2P4 

('hrombim sulphate; I’rocessea of mannfaetiirlug-(P) B94 

Nyrop. J.E. Vapwlsatlon of liquids (P) .B810 

■ AVe Wesfcnholr, T. F. .. .. .. .. .. u2UU 


o 


Oberljau.scr, F. .''Ve Manchot. W. .. Ii23i>, U2.')2, 1(304, TiS.i2 

Ohorhoffer, P. Iron-silicon alloy* .. . b790 

and A. Heger. Irou and steel; DccarburLsatlon of, and absorp¬ 
tion of nitrogen and silicon by-on heating In a current 

of pure iiltfogcn at llOOMSOO” .u.'lS) 

and W. Gertel. Electrolytic Iron; Rccrystalllsatlon of-Br>r.9 

and E. Zlngg. Tempering process ; Scale formation in the- Ii94.'> 

and others. Chromium- and tungsten-steels; Solubility line 

for carbon In. B471 

ObcnnUIcr, J. Drying rower of substances; Relative - as a 

measure of their hygroacoplcity, and conditioning of air 
to a definite degrgo of dryness or humidity by means of salts 

and similar substances.n542 

Obln, J. M., and Western Cartridge Co. Priming composition (P) .. bODI 
O’Boylo, M. 3., and others. Evaporating liquids: Proveotlon of 

entrainment in -(P) .BUS 

Obrclmow, T., and L. Schubnlkow. C^tals of metals; PreparaGon 

of single..n874 

O’Brien, A. M. Bauxite; Technical use of-to oonnexlon with 

petroleum refining .IRS? 

O’Brien, W. G., and Goodyear Tire and Rubber Co. Tliloureas; 

Process of making-(P>. b3.‘>3 
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O’Callaghan, J. P. Watfir purification for toduBtrial piirponcs .. B310 

OccWplntl, F. LImo; IniJueuco of niaguoalft on quality of-.. B292 

Ochl, ft. lileachlng powder; Action of carbon dioxide on-.. B131 

iUeachiDK powder; Determination of moisture in — .. ulSO 

Dleachlng powder: £xplauatloQ of the explosive decomposition 

of - and the mode of Its decomposition at higher 

tempernturea .. .. .B54 

JUeacliing |>owder; Heat of formation of-, and thermo- 

cbendcal explanation of Its decomposition and formation b 54 
llleachlng powder; Infiuenee of temperature of chlorination on 

- _ _ _ ., .B253 

O’Connell, J., and H. H. Kerr. Drying disintegrated material; 

ApiKiratus for-(!’) . 

OdaiiM, K. C. are MUls, W. H. . 

Odell, W. W. Om ; Anparatue tor piirltylng anil cooling combaeUble 

(P) •. .. .. • • • • • • • * • * B625 

Gas; Making combustible-(P) . • • ‘ **525* 

Gas producer for use with automotive jnechanisms (P) .. .. B326 

Water-gas generator fuel; Use of bituminous coking coal ns 

Oden, S., and A. Unnerslad. Peat; Wet carbonisation of - B817 

Oderberger Chem. Werke A.-G. Colloidal solutions and reversible 

dried residues ; Production of-(P) .bSnO 

Odlnot, L. See Auger, V.. b318 

Oebbeke, K., and M. von Schwarx. Metals: Structure of naUvo 

Oeclwlln, C., and Poulenc Fr^rea. Dloxyarsenoanllinc ; J’reparatlon 

of aoluble derivatives of -- (P).- 

See Poulenc Flares .. .. • • • • • • • • • • B'bS 

Oohlrlfh. F. J. 0. S/v Harter, H. - •• ®294 

Oehlrlrli. tl. See Harter, H. .. .. •• •• •• •• B737 

Oehine, H. rSVe Chein. Fabr. Kalk b 287, Ii310, B408, D452, 

B4ri2, 1)527, B589 

Oolwerko Sl^rn-Sonneliorn A.-O. Alkali snita ol napbfhaaulphonlc 

acbls ; Preparation of — (P) .. •• •• B4H 

(lertel, R., anti others. Photographic HimDull or roughened 

-and process of making It (P) .. .. • ■ • • 

See (toerz Photochein. Werke (l.m.b.H. .. .. •• •• B9*o 

Oertel, W., and F. Pblzguter. High-speed tool steel; Influence 

of cobalt and vanadium on properties of- .. .. B912 

and L. A. Klohter. Chrome-nickel structural steel; Influence 
of deoxidation on hot working and other properties of 

con,4tnjrtion«l - .. •• •• •• •• •• 

See Oberhotfer, . . 

Oestennann, H. Fats and oils; Combination of bromine with- b719 

Oettinger, H. Iron alloys ; Klectrolytic deinwltlon of-(P) .. B428 

Offc. Pcnzol recovery plant; Limitation of the consumption of 

wash oil lu a-and cause of the thickening of the oil b242 

Ogawa, I. Takadlastiiae ; Fat-hydrolysing enzyme of - .. B986 

Ogden, 8. A. Animal and vegetable fibres; Bepiirntlng-(P) n742 • 

Wool or other animal fibres; Recovering-from fabrics (P) B905* 

Ogiira, Z. Moat and other provisions ; Refrigeration of- (!’) n490 

O’Harra, II. M., and K. ft. Wheeler. Zinc ; Distillation of-from 

complex zinc-lcod-sllver ores .. .. •• •• ^ 

and others. Zinc ores; Kflect of oxygen-cnriein^d air in 

roasting..- .. b38j 

Ohiendorf. It. See Akl.-Ocs. lur Anilin-h'ubr.BS26 

Ohinan, J. I,., and Rullalo llclractory Corp. Ri-lmctory coinposltJon 

(J.) .J14C0 

OhUnl, IS. Aluininlura-copper-uiaguopium ulluys.Ill SO 

Oil Running Improvempnta On., Ltd., and J. Hood. Mineral 

oiu, waxes and the like ; Purlllcatlon of-(P) .. .. B47 

OkazAwa, See Ikeda, K. BO 

Okie, F. O. See Minnesota Mining and Manuf. Co. .. .. B906 

Okoehl. M. Klectrolytic Iron ; Cause of brittleness of - .. Ii220 

Olander, F., and V. Moisio. Pajier; Manufacture of-(P) .. B374 

Oldlleld, (i. II. See Taylor, L. .B246 

Oiler, A., and Soe,. Anon. dc.s Klabl. A. Oiler. Cellulose ; Device for 
the contiiiiioils treatment of llgneoits materials tor their 

transfomiatlou Into-fPI .. •• •• •• •• B"S4 

Soo. Anon, des Ktabl. A. Oiler. Oils and fata; Plant for 

continuous extraction of --from stone tniit (P) . .• 1)952 

See Oiler, A. .. .. • • • • • • • • • • B784 

Olln, H. h., and R. H. Peterson. Magnesium oxychloride cement; 

Klloct of free If'oe and cnlclum carfxjnate on - .. B830 

and others. Heat-trausfer in Bteam-jucketed evaporatora .. B736 

Oliver, a. G.. and others. Glassware; Apparatus for annealing- 

(P) b«34* 

Oliver, E. L. See Dolbear, 8. H.BlOq4 

Ollverl-Mandalk, K. Strychnine; ConstltiiUonal formula of - B887 

Olmer, L. J., and Dervln. Silver nitride .n418 

Olsen, A. O., and M. 8. Fine. Dlastatlo activity of malt; Influence 
of temperature on optimum hydrogen-ion concentration 
for —— ,. .. ., .. .. » .. .. .. b992 

Olsen, F., and J. C. Goldstein. Picric acid ; Preparation of — from 

tUienol. . 

Olszewski, W. Chlorine In drinking water; Detecting free-.. B728 

Water; Determination of hydrogen-ion conc.ontratton ol 

drinking.. •• •• •• Bfi78 

and O. Sperling. Chlorine; Control apparatus for detecting 

the slightest trace of free-In chlorinate^ water (P) .. B846 

OHmana. 0. Rubber; Obulnlng-from rubber latex (P) .. B627 

Omeis, T. Wine; Influence of sunshine and manuring on quality 

and on content of sugar and add In — .. .. .. B486 


PAOX 

O’Neal, A. M. 8oU colour; Kflect of moisture on- .. .. B26 

O'NcUl, H. *-Iron: Kflect of oold work upon the density of crystaU 

of_ .. .. .. .. .. 

O’Neill, J. n. Heat; Method and means of producing-(P) .. BlOOO 

O’NelU, a. D. See Perlno, J. 

Ongaro, G. Phosphor-manganese slag ns fertiliser .. •. ■ • B484 

Onnertz, P. See Akt.-Oet. fUr AnlUn Fabrlkatlon .. B980* 

Ono, A. Steel; Fatigue of . . 

Ono, K. Camphor red oil; Roaetton between sulphuric add and 

* _.b447 

Onodera, I. Oenw (Aetragalue einieve)'. Action of gases formed by 

decomposition of-on the growth of rice plants .. .. B647 

Qeuge {A^raoatiis tinicue ); Preventing Injurious action of oa^ 
formed By decomp<»itlon of —— on the growth of rice 

plants « .. . 

Onslow, II. Tryptophan content of casein; Method of estimating 

the — .»849 

OosterhuU, K. See Holst, ... 

See Holst, 0.®327 

Oparin, A., and A. Bach. Enzymes; BIgniflcance of oxygen in 

forroatioi) of-in germinating seeds .B®20 

Opderbeck, E. Stag ; Granulating liquid-(P) .. - • • • 

See Oelsenkircheocr liergwerks A.-G., Abt. SchaUto .. .. B888 

Oppenhelm, R. Kloctrlc battery cells (P). 

Optische Anatalt C. P. Goerz A.-O. Rofractometers witii tempera- 

ture-coinpensatlng device (P). • • ®*84 

Ord, P. R. See Hilgcr, A., Ltd. .BMO* 

Ore Roasting Development (k>. See Fogh, 0. 8. .. .. • • B2l 

Orient, J. Fermentation; Action of drugs containing hydroxy- 

methylantliraqiiinones on - .. .. • • • • 

Ormandy. W. 11., and A. V. Board. Briquettes; Manufacture of 

fuel-(P). 

and E. C. Craven. Cracked spirit; Reaction of —— with 

formaldehyde. 

Engler diatilhition : Effect of thermomotrlc iag in- .. B701 

Moore spontaneous ignition meter; Studies with the —— .. b70() 

Motor fuel-; liqulllbrluin boiling point and latent heat of 

vaporisation of .. •• •• 

Naphtijenes ; Determination of -In petroleum spirits .. B8o8 

See Watson, 0. W. 

Orme, J. B. L. See Bielouss, E.B606* 

Omdorfl W. B., and W. K. Barrett. Isopheuolphthalein .. .. 1)1007 

and 11. 3. Vose. Sulphonelluorosccln and dlhydroxybenzoyl- 

benzene-o-sulphoiUc acid and their derivatives .. B828 

Orr, C., and General Electric Co. Refrigerators; Evaporator for- 

(P) b057 

Orth, F. See Stlasnj'. ..Bi»28 

Orth, W. K. Sugar juice; Preservation of samples of-.. .. B530 

Orton. K. J. P., and A. E. BradOeld. Acetic acid ; Purification of 

.. . .. b536 

Osada, S. Alkaloids of Datura alba .b887 

Osbomo, T. B., and L. B. Mendel. Tzactalbumln; Nutritive value 

of —.. .. •• •• •• •• *• b588 

and others. EdcVtln ; Dakin’s method as applied to —— .. b961 

See l^eaveDWorth, C. 8.®230 

Osbourn, M. P. Refrigerating system (P) .BUS 

O’ShaiighncBsy, F. H . Sewage and like liquids ; Treatment of- 

(P) .. • • • ♦ •• •• •• •• 9700 

Ossa, A. A. Copper ores, Treatment of-(P) .. •• •• 

Osswald, P. See Melstcr, Lucius* und BrUniog .B95 

Ostorwalder, A. ScMzoeacrharomycee liquefadene, n.sp., a yeast 

resistant to free sulphurous acid . . - B640 

See MtiUer-Thurgau, H.BlOO, B109 

Ostwald. W. Intemal-eombustlon engines; Combustion of fuels in 

.. . .. b600 

Ostwald, Wo. Carbonic add ; Theory of naslmtlation of- .. B143 

and F. Plokcnbrock. Clays and kaolins; CoUold-chemlcal 

^aracteiiaatiou of technical — — • .. .. . • • • B697 

Osuml, M. See Kltn, G. . 

Oswald. M., and R. Pinto. Coals; Treatment of raw-with liquid 

naphthalene .. .. . • • B499, B981 

Ott, A. See Goldschmidt, F.B288 

Ott. 0. F. Wood distillation; Eocovorlng gasea formed during 

...b469 

Wood; Retort for distillation of —- (P). b209 

Ott, B. Gaseous fuels: Exact method for analysis of- .. B982 

Hydroxybenzylamidcs of unsaturated fatty odds (pepper 

sul'Stltutee); Production of - (P) .B4®3 

and O. Lfldcmann. Pepper; ChavtclD of black-.. .. B270 

Ott, K. See Chem. Fabr. vorm. WoUer-tor Meer.B919 

Ott, 8. Sodium oxalate; Pyrogenic dissociation of- .. b674 

Ottensooser, F. See LUers, H. .. .. .. .. .. .. B843 

Ottesen, A. J. A. Food substances; Preservation of —- by cooling 

(p) B810 

Otto, 0. Vertical-chamber oven (P).B820 

Otto, 0., and Co., G.m.b.H. Benzol; Preparation of crude-from 

saturate wash-oil (P) b459 

Otto, G. E., and B. 8. Fry. Potassium chlorate: Decomposition 

of-and its oatolysis by poUstlum chloride .. .. B877 

Otto. O. T. Tm ; Improving lubricating oils produced from —- 

(?). 

Otto, R. See TlUinons, J. .. •• B488 
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fAQV 

OtttwiQ, S. S«$ ICaokefiile, M. .. jiseo 

Overton, W. B. Orgado mAteri&l, e. 0 ., garbage; Apparatos for 

treating - (P) .. 

Owe, A, W. Sm Bcbmidt^liflelsen, S. .])S02 

Owen, A. B. 8j*ed yams; Phyaloat tests on —-.B50 

Owen, S. Coal or similar carbonaceous substances; Apparatus for 

carbonisation of —- (P).B688 

Hydrombons; Apparatus for condensing and fractionating 

-(P).Bfl21 

Owen, W. t. Oum levan; Formation of-from sucrose .. B107 

Sugar cane luices: Effect of filtration with vegetable carbons 
and '* fliter'cel ** (kleselgnhr) on number of ndcrO'Omanlsms 

in-and on their subsequent rate of development .. B530 

Sugars: Comparative Inverting power of mould fungi con¬ 
cerned In deterioration of raw..nl07 

Sugars: Onmparativc rate of moisture absorption by plantation 

white and refined granulated .0226 

and J. D. Bond. Alcohol from cane blackstraps (molasses) .. it4.38 

Owens, J. B. Tunnel kiln (P).BlOOO 

Owens, J. C. rSee Bolton, B. 0. .u224 

Owens Bottle Co. Glass charges; Feeding of (P) .. .. B74d* 

Oxley, n. D. Brine purifier; Continuous - (P) .. .. B74fl 

Oxley, H. F. See Green, A. O. .B76fl 

Oyabu, E. Chromium : Blectrolytlo deposition of- .. .. b61 

Oyama, G. fiu Tanaka, Y.. . b243 

Ozon Teebnik A,-G., and J. Enhlenscfamldt. Ozone; Apparatus 

for electrically producing- (P).B08O 


PaclUopnik, C. F. Molasses; Determination of the ash cont-ent j 

of ..11760 

Pacific Coast Borax Co. See Knight, H. P. .r(558 i 

Eaeor, 0. M.B420 

Pack, C., and Doehler Dle-castlng Co. Die-castlng metal (P) .. bOU 

Pack, 8. B. Cast-iron; Treating - (P).C1017 

Packard, H. N., and Cutler-Hammer Manuf. Co. Total avalJablo 

heat of a fiow of combustible fluid ; Apparatus for deter* i 

mining and also Indicating the-(P). b3S8 * ^ 


and Aluminum Co. of America. Aluminium or aluminium 

allo^; Coating articles of-(P). b 984 

and General Electric Ck>. Tuaf^ten and Ita manufacture (P) .. B914* . 

Padmore. H. R., S. H., and J, B. Alloy (P). b262 

Paessler, J., and H. Hliiyter. Sumach; Analysis of- .. .. n2;'. 

Pago, C. M, Hydrogenating unsaturated comjjounds (P) .. B02 

ond G. Fabyan. Oil cracking apparatus; Electrically heated 

-(P).D5fiO 

Pago, H. J, PotassItuD In soils, fertUUere, etc.; Perchloric odd 

method for detemdnatlou of..U269 

and B. R. Heasman. Dioitrotolueues; Preparation of 

2.5-, and 3.4- ..B201 ! 

Nitration of p-dlchlorobonzeno. b 201 j 

Paisseau, J. Imitation motbcr-of-pcarl; Manufacture of- ! 

(P) .B307 i 

Palozzo, V. 0., and 0. Lutrl. OU of Thymtu capitatus : .Sicilian 

-- os source of carvacrol . b538 

Palft, 0. C. Cobalt and nickel; Detection of - sepjirately 

and in presence of one another . b640 

and N. B. Dhar. Mercury: Action of nitric acid on - at 

different temperatures and in presence of different catalysts b550 

Palkln, 8., and H. Wales. Phenols; Identification of - by ; 

means of the spectroscope.B6e7 i 

Pallanoh, R. A., and Metals Recovery Co. Sulphide ores: Concen¬ 
trating mixed-(P).n429 

Palroaor, W,, and A. Wejnarth. Zinc; Electrolytic recovery of 

. .D178 ; 

Palmer, 0. S. Uquids; Apparatus for treating- with gases ! 

(F) .B816 

Palmer, C. W. See British Celhdose and Chemical Manuf, Co. .. 1I6G4* ^ 

Palmer, F. B. <Se« De Long B. H.B476 


Palmer, H. B. Radium emanation; Method and apparatus for 

absorbing - (p). 

Palmer, P. E., and B. R. Weaver. Gases; Thermal conductivity 

method for analysis of.. 

Palmer, W* nnd F. H. Constable. Oopx)cr; Ckitalytio action 

of-. PeiiodJo Variation of activity with temperature 

of reduction . 

palmer, W. H. See Colder, W. A. 8. . 

! See Chance and Hunt, Ltd. 

Palmoro, J. I. See Hertwlg, E. 

Pamfil, G. P. Bromine and Iodine Ions in presence of other loos 
precipitated by silver nitrate; Detection of-.. 

Magnesium; Use of metallic ——- as qudttatlve and quantitative 

recent in Inorganio analysts. 

and M. wonnesch. Bromine and Iodine Ions; Reagents for the 
de^tion of —~ In the presence of other Ions glrlng pre¬ 
cipitates with silver nitrate. 

^amfllov, A., and W. Jofinov. Perchlorate; Mlcroobemieal 
' determination of — . 


b35 

II620 

B848 

B422* 

Bi5 

b70 

B&61 

B680 

B8G1 

B828 


Pan, L. C. See Fink, 0. 0.oWJrt 

Paneth, F., and A. Radu. Dyestuffs; Adsorption of by 

diamond, charcoal, and arllficiul silk . H74L 

and W. XhimaiiQ. Dyestuffs; Ad^rptioo of - by crystals B740 

Fannwitz, p. See Bcythicn, A.Dill 

Ponsky, A. Gelatin; I*reparation of -— (p).u9.'58 

Pape, H. Distillation of cool and other tar-ylelding sul^taoces 

by direct heating with hot conibiistlhlo gas (P) .. .. b8 

Paplcrfabr. Perloo. See Elseobolss, B. .BI3 

I Papocchia, B. See Traetta-Moeca, F. d273, d278 

! Papp^e, H. Salt; Production of pure, light, table-from rock 

•HIMP).11043 

j Paquet, R. See Andreu, P.nS80* 

' Paramor, J. See Wotford Engineering Works, Ltd. 

! Park, J. R., and J. B. Partington. Copper and nitrogen peroxide; 

Reaction bctw'cen . I)2.^5 

Parke, Davis and Co. Silver Iodide and protein substancee ; Com¬ 
pounds of - (P).ii7fl 

Parker, A. Gas ; Production of different grades of —— .. b856 

Porker, F. W. Carbon dioxide production of plant roots as a factor 

In the feeding power of plants.n484 

See Tldmore, J. W. b1021 

Parker, II. 0. See Brooks, B. T.B824 

Parker, L. H. See Partington, .1. R. .62T 

Parker, 11. V., and otlicrs. Oil from seeds of Alew^lei montana, 

W’ilsoD .. .. .. ,. ,. ,. .. .. 1J478 

Parker Rust-Proof fX See Green, M.B473 

Parks, 0. 1), Carroting fur and the like; Composition of matter 

for- (p) .n9:)8 

Fur; Treating - (P) .lj93H 

Parks, H. C. See Gardner, II. A.D»91, D839, li839, BlOOH 

Parmoiee, 0. W., and .1, 8. J^nthrop. Aventurine glazes .. .. I«875 

Parr, S. W. See Yancey, H. F. .. .. .. .. .. n^-lt 

Parravano, N., and 0. R. Del Turco. Steel; Oases extracted 

Iroru heated - and rediidbUity of carbon oxides .. BlTfl 

ond C. Mazzettl. Iron-boron alloys; Production of - from 

boric ncld . n47l 

and A. Soorlcccl. Steel; Gases and oxygen In-.. .. Bl70 

Parrl, W. Veronal; Colour reaetloas of —- .B7fl7 

ParrLsh, J. See Klein, C. A. b.528 

Parrish, P. See South Metropolitan Giw Co. .. .. .. Ii711 

Parsons, A. 0. Fur dermatitis duo to faulty dyeing .. .. B864 

ParsoiLs, C. A. Glass ; Means for stirring — — (P> .. .. D184* 

Parsons, C. B. Carbides of sodium and boron; Producing- 

(P) Blfl 

Parsons, C. L., and H. P. Bassett. Arsenic; Recovery of- 

from metallurgical dusts (P).B95d 

•Parsons, C. 8. Flotation ; Selective •—— applied to Canadian ores B7M 

Parsons. K. C. See Peachey Process Co.D757 

Parsons, N. M. Acidity; Eleetrical meaampniciit of avail.ible 

——- and Its applications in English brewing ,. .. B19'.’. 

Parsons, T, R. See La Mcr, V. K. .B79 

Partington, J. R, Nitrogen peroxide; Action of-on cuprous 

oxide .u378 

and L. H. Parker. Absorption towers; Theory of -. A 

correction .V2T 

and A. d. Prince. Ammonia; Explosion of-with electrolytic 

gas and oxygen .DlOH 

and F. A. WllUanis. Nitrogen peroxide; Reaction between lime 

and . B56C 

See Park, J. R. b266 

Pascal, P. Alkali metaphosphates; Insoluble - ,. b172, b610 

Alumina precipitates; Constitution and evolution of-.. b216 

Hexametaphosphates . b92 

MetAphospnates .15131 

Fassalacqua, A. Aluminium and Its alloys ; Process of facing sheets 

or objects of-with sheets of heavy metal (P) .. B949 

Tin plating metals, particularly aliimlnfum and allo^ of 

aluminium (P) BOOO 

Passer, R. See Hcrzfdd, A.B88 

Pas80w,tff. Tooth stopplm?*; Preparatiou of- (P) .. .. B448 

Patel, C. K. Rayan (Mimueope A^andra) oil .n705 

Patent Trcuhand Oea. fiir Elcktrische GlUhUmpcn m.b.lT., and 
General Electric Co., Ltd. Glasses and enamels; R^dily 

fusible - (P) .m013 

Transiuirent bodies; Production of-from opaque substances, 

especially oxides (P).B598 

Timgsten or the Uke; Preparation of ductile wire of-(P) .. B601 

See General Electric Oo., Ltd. .. b762, b 822, n876, b 933, n960 

Paterson, W. Water; Apparatus for treating-with ohomlcal 

reagents (P). .. b73* 

Path* Chemical Oo. See Turner, 8. A. b553 

Paths Cinema, anc. Etab). Path6 Fibres. Photographic processes 

for obtaining direct positives by reversal (P) .. .. li579 

Paton, F. J., and others. PhyteJepha* maeroeorpa ; Hydrolysis 

of endosperm of-by its own enzymes.B532 

Patrick, W. A. Catalytic agents; Manufacture of-(P) . .nir»9, BSfio 

and othera. Oils, waxes and the like; Treating-to remove or 

recover substances therefrom (P).DtOOS 

See Silica Gel. Oo*p, .. .. b879 

Patnuilleaii, L. Q. Bauxite cements; Manufacture of - free 

from metallic impuritlos <P). b884 

Patry, R. See Brlsert B. b277 
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.7. Add cono/'iilrator (P). 

and Davison Chemical Co. Add distributor for (lay Luasac or 
(flovcr towers (P) .. .. .. .. •• 

Patterson, T. S. Dyeing properties of some Stoltlsh llchene. 

and of a few other materials . 180 T, u66fl 

Laboratory apparatus ; Modifications In- .. 281T, ii9(58 

i^atterson. W. H., and L. T. Duckworth. Sulphuric add: 

Anomaly in the standardisation of-- 

Patterson, W. 8., and P. F. Summers. Flaxes; Influence of 

certain -on softening temperature ond tluldlty of a 

monosilicate mixture of lime Hud silica .. .. •• 

Paul, r. F., jun., and othera. Centrifugal emulsifier (P) .. •• 

Pauli. W. Colloidal gold; Micro-determination of content of _ 

oxide in- .. .. .. .. • • • • p880 

and F. liogun. Ferric oxide sols; Constitution and stability 

of -1- ..be07 

J’aulson, P. A. Sulphite-cellulose waste liquors; Concentration 

of- ,. .n7()6 

Paulus. L., and Soc. lUliana E. Do Angel! f>er I’lndustrla dot 
Tesautl Stainpati. Aqueous solution.?; Manufacture 

of-from dlllicultly soluble gun>9, and ti>e application 

thereof III dyeing etc, (P) .. .. .. .. •• Bl()_ i 

Pavelka,!’. Ncc Felgl, F. 

Pavlov, H. N. Adsorption of acetic acid by ehnnoal; Nature 

oftbft——■ .. .. .. .. .. .. •• UlOlO 

.Adsorption and heterogeneous cqullll)riiim ,. n745 

•Ailsorptlon ; Methods for diHtIngulshIng dltfcrcnt types of 

.. uDOO 

Pauerk, II., and E. Wiilllier. Eleetro-annlysls ; Tse of rigid 

iiiereury cathodes In- .. .. It656 

1‘awlow, G. .^<7! Zelinsky, N. .. .. .. •• •• 

Pawlowa. 8. N. .SVrt Tytsrhinln, II. (1. .. .. .. .. nlOUS 

PawJowitach. I*. Dakwood and chestnut wood tanning extracts: 

Preparation of —— .. .. •• ul05 

Tanning exirni ts: Utilisation of e.shaiisted clilps fi7»m 

nianiifacturc of —— .. .. •• •• H84l 

JbTyinnn, W. Calorimeter; .let- .. .. U974 

Flames; .let-- .. .. .. .. •• li974 

.S'fV (Jrlee, (;. S. AV. ]«771 

Payne, A. R, Glass tank; Devlfritleallon in a time-liint-n.M- 

J’ayne. .T. M. .See Ross, H. .uK^-S 

Peneliey, S. .T. Caoutchouc; Vultanlsafion of-(P) .. U39o* 

Vulcanisation of rubber; Agent for accelerating-and 

method of proitueing it (!’) .. .. .. .. B22r»* 

Peachey Process ('o., and otliers. Cases; 'J’rentmont of nrtlrii's 

or materials witti-, e g., vuhanlsatlon of rnl>ber (P) B7r»7 

Peacock, D. II. 4-NUro-2 sulj)liophenyIdehydrnthlo-p-tolnidinc- 

stilldionlc acid .. .. .. .. .. .. B824 

PeAcock, S., and W. G. Waldo. Alundninin eldoridc and sodium 

bilicatf ; Process for producing—■—(P) .. .. P942 • 

8odluin ; Making elemental—--from borax (P) .. 

Steel; Coating sheet—— with aluminium (P) .. Bl7.') 

Pealo, It., R., an4l R, Separating jntcrinixed divided materials 

of different specific gravities (P) ,. .. .. Ji091> 

}‘earce, W, ,S. Oil varnishes: Relationship of physical tests 

and cliemieal <-onipo8ltioTi of-to durability .. 

Pearsall. W. H., and .T. Ewing. Plajit proteln.s; Isoelei-ti'li: 

points of some — — .. .. n.'i.'Io 

Pearfic, L. Sewage sludge ; Dewnleriiig nrfivnted - — .. nTfi.'i 

Pearson, A. R. Coal; tdmic constituents of - - 

Rone, AV. A. .. .. .. .. .. B584 

Pearson, E. T., and Co., Ltd., and T. AV. F. Clark. Cod liver 
oil or like oils or the unsaponinablc j>ortion thereof; 
Removing wliolly or partially tlie odour and,or flavour 

from-In such manner ns to retain vitamin activity 

(P) iiC>81 

Pease, K. N., and C. C. Yung. Ethyl aleohol and ether; Cata¬ 
lytic dehydration of-by Alumina .. .. .. B3I3 

IVeaud. M. T. .See Arpin .. .. .. .. b193 

Peck, 0. C. Set North, C. E. . b397 

Pock, 8. 3. Peirce process of sugar manufacture ; Report on-n437 

Sugar Juices and (ho like; Apparatus for straining or filtei* 

Ing-(P).i}22« 

PoeralskI, T. Copper; Cement-atlon of-by motallle .salts .. B.qfiO 

and A. Ijiunert. Coj t;er cemented by salts; Electrical re.sist- 

ance and densuy of..H913 

Pcdciriontc, A. Aluminium cldorldo and pure alumina; Manu¬ 
facture of-(p).n557 

Peebles. D. D. Milk; Apparatus for concentraling-(P) .. b480 

and Western Condensing Co. Milk; Method of drying- 

(P) D6S.3 

Pehmon, A. H. Combustible materials ; Distillation or gagiflea- 

tlon of-(P) . 

Rotary furnace (P) .. .. .. bSO 

See Dunford and Elliott {Sheffield), Ltd. .BOOl 

Peiler, K. Vi., and Dartiord-Emplrc Co. Qlass; Feeding charges 

of molten-(P).B68* 

Pcllkan, K. Rubber paper ; Production of-(P) .. .. nlOOD 

Pellzzola, C. Uevea latex; Coagulation of-by organic 

bases. .. .. .. n804 

Rubber; Action of some anti-oxldlsers on ageing of-.. i}43(> 

PelJogrliil, O. Set Foma, 0.U462 

Pellegrino, O. Drying ovens for cereals and malt (P) .. .. B094 


' PA(»R 

Felling, A. J. See Robertson, 7.11. . 

Pelzer, 7. Paper; Slxlng-In the form of pulp (P) .. •• «331 

P6nau, H. Insulin; Preparation of- .. .. . 

and H. Simonnet. Insulin preiiaratlons; Physiological testliig 

of_ .. .. . B74, BOSS 

See Fabre, .. 

Feneau, 0. Boutarlc, A. .. .. *• •• b097 

Penfold, A. R. Jiaekhoueia angufti/oHa ; Essential oil of- b926 

HaekhoMiia m»rtifolia (grey or “ scrub " myrtle); Essential 

oil of... • ®576 

Callietemon laneeolatus and C. viminaUe ; Essential oils of 

..B020 

Darwinia grandiftora ; Essential oil of ——, and presence 
of a new ester of acetic acid .. . ■ • • • • 

Essential oll-yiclding plants of Australia ; Some- .. n33 

and R. Grant. Flssentlal oils and their pure constituents; 
Germicidal values of Aiwtrallan ——, oxelnslve of eucalyp¬ 
tus, and of some essential oil Isolates and synthetics .. 

Eucalyptus oils ; Germicidal value of-.. • • • • 

and F. R. Morrison. Plperllono; Electrolytic reduction of 

_ *.b920 

Steuropteno occurring In some essential oils of the Myrtaccea b 570 
Perciaboseo, F. Thiocyanates In presence of ferrocyanldcs; 

Detection and detcrnduatlon of-.. • • • • B2o3 

Pcrerel, A. Metallic^ oxides; Apparatus for the treatment of ^ 

solid substance.?, e.g., —— in a gaseous atmosphere (P) B<9o 
Pcrctrn, H, Aminopcryleuequlnoncs; Process of manufacturing 

-(1>) B78l 

DIhydroxvpcrylene ; Proce.?? for mandfacturlng-(P) .. i*34 

3.10-Perylcnequinouc; Process for manufacturing —— (P) B308 

Perletzeano, D. Mnsut; U.hc of—- in the blast furnace .. B1014 

Pcrln, C. 1>. See Eustl.?, F. A.»801 

J*erln, L., nnd Soc. Anon. Acctolcuni. Oil; Extracting —— 
from oloaglnoiia grains nnd other materials by solvents 
(P) .. .. .. . • • • • • • • • • 7*003 

Perino, J., and others, Ojiaquing composition for enamelling 

mixtures .. 

Pciklii, A. O., and AV. G. .Sewell. Sodium unHiraquinonc-7- 
nnd-2-sulplioiiatcs; Products of drsfructlve disrillntlon 

of. ... 

See Goodall, F. L. . 

See Haller, J. AV. .. 

Perkin, W. H. See British Dyestuffs Corp. . 

Perkin, AV. n., Jun, .S'rc Lnwson, W. .. •• b442 

See Nlshlknwa, IJ. . 

Perkins, A. T. Nodulntlon of soya beans .. .. 

Nodulation of Virginia soyabeans; Effect of lulnenu fcrtl- 

ILsers on. .®760 

ITrkins, G. A. Chaulmoogra ethyl, propyl, butyl, and amyl 

esters.^ hSOG 

nnd A. O. Cn>z. Oils in the chaulmoogrn group ; (omparalivc 

analytical study of-- .. .. •• •• •• 1*342 

Perkins, 31. Carbon tetrachloride; Examination of-for 

medicinal purposes .. .. •• •• •• •• 

Perkins, P. R. Dryer (P). 

Pcrkliw, AV. 0. Furnace; Heat-1 reatment—— (P) .. .. nlOO(J 

and Metals Production Co. of North America, Inc. Copper 

ores; Treatment of-(!’) .. .. •• B014* 

Oxidised ores ; Treatment of- (P)-- •• •• •- 7*837* 

Sulphide ores ; q’rcatmont of complex-(P) .. BlOl* 

and others, (’opper; Treatment oi refined-from copi>er 

oxide (10 • •• •• bOll* 

Eeaclilng system.'?, particularly for copper (P) .. •• B87r> 

Perks, T. E. Acetylene; Determination of pho'^phinc in-.. BlOl 

Corro.Hlve action of liraokl.sh waters on metals .. 76T, B947 

Donovan, AV. .. .. .. .. .. •• 72 t, b947 

Perl, A. 'I'hreads, film.?, rlbhoiis. etc. ; Manufacture of-from 

viscose (P) .. .. .. •• •• B4()4 

Perl, J., und Co. Komm-Ges. Clioin. Fabr. Resinous condensa¬ 
tion products; Production of —— from phenols nnd 
formaldehyde (P) .. .. .. .. .. 1*879 

Perley, (J. A. Nitrogen oxides ; Manufacture of-(P) .. B943 

Perman, E. P., and D. R. Dawkins. Ammonium nitrate; Pro¬ 
perties of-. Analysis of crystalline deposits from 

solution In fused amuiouium nitrate .. .. . ■ b710 

and W. U. UnirlHon. Ammonium nitrate and sodium sulphate ; 

The reelproenl salt pair-- .. .. .. .. d292 

Penuutit A.-O., and P. Hehtiler. Alkali aluminium silicates; 

Hydration of solid-(P) .B294 

Base-exchanging material eontnlning sillcn, alumina and 

basic material; Production of-(P) .. .. B204 

Drying solid suhstancea ; Apparatus for-and for reactions 

between gases or vapours und solids (P) .. .. .. B40tl 

Permutit Co. See Duggan, T. R.B1027 

.Vce Krlcgshelm, H. . .. .. B851 

8'ty Spencer, A. C. B614 

Ferndanoer, II. See Rayer. F., und Co.B509 

Perottl, R., and F. Aurell. Ammonifying power of amble soli B800 
and 0. Grandls. Nitrifying power of arable soli; Measuro- 

ment of the-.. .. .. .. .. ,. B800 

Perquin, 7. N. 3. See Waterman, H. I..B600, i*62.'> 

Ferret, A. See Baor, E. b941 

Perrier, 0. SfArch as normal constituent of pectin Juices used 

In confectionery .B089 

Perrin, F. See Lumtere, A.D840 
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PAOB 

trrln, R. Bronze; Pcootmtlou of - into steel At high 

temperature .. .. .. .. ., .. .. b046 

orron. Travers, M. .. .. jj 771 

erry, 0. E. Sewage purification (J’) b804 

erry, .f. A. See Evans, 0. B. .Ii664, BOOO* 

erpy, J. W., and C. C. Roberts. Refraetometers: llutyro and 

iuimersion-(P). b357 

erry, R. P., and Barrett Co. <;oke ; Process of producing- 

<!') B975* 

errv, W. P. Carbonaceous material; Apparatus for dlstUIlng 

-(P) .: n548 

ColluloBC; Process for treating nintorJals eontalning-(p) iti22 

erry and Webster, Inc. See Hoynton, V. K.B«69 

See Webster, P. W. .B41 

oith Amboy Chemical Works. See White, L. M. ij233 

•rvler, N. C., and R.. A. Gorlner. Pentoses and pcniosana; 

Determination of-. Determination of furfural .. ii«s 

•rylene Co., lue. Zinkc, A. .. .. .. .. .. n7«2* 

'skett, Q.L. Allclocatulysla and the growth of yeast .. 

‘shdli, V. See Canncrl ,0.u97t> 

•ter, ly. Yeast; Manufacture of-from raw potatoes (P) .. ti2!) 

•tors, A. Akt.-Ocs. fUr Aiillin Fabrlkntlon .n 939 * 

•tors, R. A. Yeast; Action of nitrous add upon the antiiicuntic 

substance In. b 9{54 

■ters, W. A., jtin. Petroleum ; Fractional distillation fortheseparn- 

tlon of the constituents of. .iil 002 

See Blake, K. 0. n 77 ,‘i 

■ter.wu, If. »S’(V Blanek, E.m,S 6 

■tersen, H. C. Evaporating apparntiLs for milk (P).B440 

ferHon, P. \V. Refrigerating fish and other substances by immer¬ 
sion in cooled brine (P) .n 31 * 

torson, U. H. See Olln, U, L. .i)H 30 

tcraon, C. W, Milk; ProcossnrulnpiMirntusfortreallng-{!’)•• 

tei-son, W. H., and others. Fermentation of pentoses by 

granulobacter pectinovorum .. .. ,. Ji 88.3 

Prot«!oiytic action of haeilhiit i/rfinuMntrler qjixtiiiot'orum .Tnd its 

effect on the hydrogen-ion concentration .. jiKS.’l 

See Fre<l, E. It. .. .. ., .. .. ,. nrion 

See Sehmidt, E. 0. .. .. .. itSf.'i 

tersson, E. F., and others. Zinc sulphide ores ; Treatnioid of — — 

(P) .. 

tcr.-<30U. F. J. A. S. Petcre 8 (»n. E. .ii2o 

finot, N. Chromium steel and rliromlum Iroti; Motliud of making 

-(P).1.792 

uul l.'nited States Ferro-Alloys f’orp. Alloy n»pcI.'; ; Manubutiirc 

of low-earl)on-(P) .. .. . fC};}<) 

Alloy steels ; Process of manufacturing-in clecfrJe funiacrs 

(P) .n792 

tit. P. Malt; VltriflcatUmand modlflcoMnn of- ii 43 H 

iiHl J. Kaux. Fomicnf.ifinn ; Jnlluen.c of various nilrngetUMius 

Bulwtancoson.. bI 3 H 

tow, If. Bfiljiit, M. .1(317 

See Rona, P.. 

free, C. G. Separating Jloatlng and other Impurities in susiK Uslun 

from liquids ; Appnriitu.s for-(P).B 83 * 

:renko, T. iVe Fcdotjclf. P. P. .B 2 l 

'rio, 0.. and Petrie and McNaught, ltd. SherardlHlng iiirtnls In 

wire or strip form (P).i?340* 

- i', J. M. Pigments; Yellow - — and tannins of Australian 

acacias.•. 11935 

tile and McRauglit, LW. See Petrie, 0.l.rufi* 

trolf, (f. Detergent compositions : Marnifnci.ure of- (p) .. B .343 

Patty acids ; Sej)afuting ti.xidlsod —— from Jion-o.xidlsed fatly 

.acids (P). 11470 

Soaji; Production of-from drj'lng and .scml-drying oils (P) .. urM 

;roleum Rectifying Co. See Harris, F. W.H210 

See Meredith, W.jc^io 

ach, n. See Still, 0. .. .. .. .. ,. .. .. i.9oo* 

Ay, E., and De J^vnl Separator Co. Mineral oil; lYoccss of * 

purifying-(P) . 1,779 

if!, F. ySfcSchuckertu. ('o.,EJektrizlt«ts-A.-C.vorm. .. ii 22 , b341 

id, G., and 0, Wehimaun. Filling material for roluinna, towers, 

etc- (P).. 

Ifallllt, 1. AVe Austerweil, 0. .n 7 (ip 

ftoD, S., and J. W. Cobb. Gasification of coke In etcam .. .. Bd.'iO 

^ral, E. AVa Muller, J. A.Ii42.’), 94.39 ' 

b, 3. K., and R. Brunck. IXdiydiogenation in the presouro of I 

^ catalysts .. .. .. .. .. 9120 

, K. See Uoncamp, F. . 1,763 ! 

See Melster, Lucius, imd BrQulng.B804, u845 ! 

amOUcr, W. ScsBerl,B. Ii 202 , ii678, Ii702, b 836, B83fi, ii901 I 

lu», O. Fibrous matorlal; Process 0 / treating-for building, i 

insulation, and other purposes (P) B 59 j 

A. 8 . SparoMol; Constitution of.. 9399 ! 

er, O. Drinking water; Removing dlssoleod organic subetances 

from surface. . 9803 

Tar; Water content of- ., .. * * i! * ’ 0823 

or, P., and 0. Angern. Amino-acids; Saltlng*out of- .. 9812 

jer.W, 5«Briner,E. 9500, 9600 

^er,K. Benzol; Becoveryof-fromgasfP). 9890 

^rer, O. See Badlaohe Anilin* und Soda-Fabr. 9430, 9718, 9747 


Pfleumer, F. Rubber sponge or the like ; Manufacture of articles of 

-(P).. 

Sponge; Manufacture of hot-vulcanised-(P).n24 

Pfyl, B., and W. Samter. Alkalinity of the ash of foodstuffs. Simul¬ 
taneous titration of a number of the e<)mi«oneuts of the ash .. 9229 

■ Phalr, E. A., and H. Kohnstamm and Co. Souring eomiwsltlon and 

method (P) .Ii4l0 

Pharma-OliemJcal Corp. See Morkush, E. A.91008 

Phelps, E. P. See Rowe, A. W.. 

Phelps, J. Silver alloys; Slags producedin melting-.. n472 

Philip, J. C., and J. Jarman. Charcoal; Adsori)tlvft cap.-ieity <.r 

wood-for dissolved substonccs in relation to the tom- 

peratiire of carbonisation . 11.199 

Philipp, C, See Chciu. Fabr. von Hcyden A.-O. .ii :{.''.4 

Philipp, K. Sugar crystols ; Process for washing-(P) .. .. luxr* 

.Sugarsolutions; Conceutratlngmaaseeiiitoftn<l- (P).. .. ]!4Kr. 

Phillliis, A. W. See Jyamb, A. H. ...1(94 1 

Philli|)S, C. O., und American (Jotton Oil Co. Food product (P> .. i!i()27 

Phillips, (i. B, AVc .Stafford, J. 0. nri.^iT 

Pliillips, IT. AVe I’limuier. R. H. A. ..jir.32 

Phillips, H. W. L. AVf British Ahimlidimi Co., iitd. .. .. 1.793 

; Phillips, M, p-Cymeno ; Siilphonatlon of. .IMI.O 

PlilIIll«, W. a. Fire exUiignJ.'.hcrs of the foam type; Charges for 

-(P). 9-107 

Phragm^u, G. ftlileon-lron alloys . 9336 

See Jette, E. R. .n209 

See Westgren, A.n.'’, I s 

PI, T. P. See Kahlenl»erg, J,. 1 . 1 ,S 4 

Picard, F. Tannins; Solubility <»f-, arid their'extraction from 

; vegotubi© matter . .9lo2o 

■ Picard, H. F. K, Ac# Sulnuin, H. h. 1 . 2 C 2 

Picard, M. Are M.Hrcusson, J, .. .. ii287, 1.924 

Piccard, .f. Aniltiie Black ; Infhteuee of oxalic arid on formation of 

. 1.91 

and C. Butfat. Fluorine; Determinntlon of -— In organic 

compounds .. .. .. .. .. .. .. 9204 

and F. de Montmollln. Anllb.c Black; Forni.atlon of-, a 

himolecular react Ion.pyi 

and K. Thomas. Cadmium aujpliid.'; Soliiblljf.v of-.. H92 

C;itj!lyt]c mctola .‘.p 99 

PJcliard, G. Are Klvi^rc, G.9HJ.3 

Plehetto, A. See Ponzio, G. ,. ., .. .. ,. .. psOS 

Ph'hicr, F., .and T. Wbbor. Fruit, grain or seeds ; Process for dUn- 

fectlng-(P) .. ■.1,902 

Pick, C. L. Fchling’s solution ; Regcncjutlon of- .. .. 98r.;{ 

Pick, S. Are Strafford, W. W. 9932 

Pickard, C. E. Enzynic b.atos ; Laboratory testing of—— .. .. 99.54 

• A’re Woo<I, J. T. . 9083 

Pickard, J. A. Stream-line filler u.id its application to tli<“ oil and 

colour Industry .. .. .. .. .. 9603 

Pickard, R. II., and A. E. Caiiin c. J,c;iihcr; “ Free ” 111 lner. 1 l acid 

in.. 943.5 

Are Idoyd, D, J. .ijfiip 

Pickering, K. Are Adkins, H.1.823 

PIckford, .T. E. VolatHe llquid-s, solvents, ;uid tic like : Recovery of 

-(P). 11.374 

Idckstone, C. Are Mate, W. tk A. . „ .. n.'idS 

Plcou, M. Are Lebcau, P. . 9476,91001 

Picon. Sodhinj thiosulphate and siiljjliitt'; Action of luat In a 

vacuum on hydrated. 9510 

Pictet, A., and N. Andrlanoff. .Sucrose; Action of heat on- .. 9HH2 

and M.M. Egan. Lactosan. 930.5 

and R. Salzmaim. Trihc>o.snn .. .. .. .. .. 99.'>7 

ami P. Strieker. Isosuerosan; Constitulion and synthesis of 

. 9882 

Starch ; Tlexosnn from. 9957 

Piokenbrock, F. Are Oslwald, Wo, . 9597 

Picnlng. B. Briquetting of extracted lignite'. 9324 

Pierce, F.K. Chase, M.F. .. .. ., .. .. .. 950 

Pierce, J. A» See GusUVBon, R. G. 9271 

Piotschmann, A. Mustard oil; Microchemlml dctccllon of-.. 9889 

Piettre, M. Milk serum ; Proteins of ——, and their aep.iralion by 

the acetone method .9104 
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Fiirrmann, L. -SVe Freudonberg, K. 

Putnam, M. E. Acetylsallcylle add ; Molting point of- 

Pyrene Mnnuf. Co. Flre-e.xtingulshlng foam; CompoHltinn for 

producing a - (1») . 

Pyrlkl, C. Lead and copper In drinking water; Colorimetric 

determination of small quantities of- 

Blffart, II. . ;; 

Pyzol, I). Oil; Process of refining-(P) . 


^705 

1{040 

B43 

B415 

D587 

JJ030 

B52 

b279 

B899 

H713 

P31 

B59 

B3R3 

«.')fl9 

nr»5l 

bO 

B47d 

U1028 

B5C0 

15687 

D335 

B133 

B798 

B7U 

151022 
1564 2 
15805 

B3 


D84r> 

151023 

15809 


Q 


Quadc, F. Calcium nitrate; Preparation of a nou-deliqjicsecnt 
mixed fertiliser fr5)m-(P) 

Qualn, J. 11. Ozone apparatus (P) .. .. b 389 , 

Qiiam, 0, N. See Sweeney, O. 11. .. 

Qiiarcndon, R, See Bone, W, A. 

Quattrino, L. Electric furnaces; Method of and means for 

feeding-with current so ns to keep th*} power absorbed 

constant (P). 

Queneau, A. L. J. Rctort.s for carbonisation of solid fuels (P) .. 
Querolx, M. See Chamhard, P. 

Quick, A. 8. Animal and vegetable oils; Ueflnlng-(p) 

Quick, 0. W. See Burgess, tj. K. 

Quick, Barton and Co., Ltd. See Price, (i. B. 

Quine, J. H. Antiseptic (Pi .. 

Quinn, E. F. See Somers, C. .7. 


U723 
n705* 
B495 
1558 4 


n62* 

15974 

11.528 

15302* 


15917 
J5729* 
15914 J 


R 


Uaab, F. Water supply; Anacroldc, ljieto.se-frrincntlng si^ro-‘ 

bearers In a *ity. . . ' n72 ' 

Raahauge, 8 . A. Screening and grading apparatus (P) .. J 5 U 73 * 

Rabbow, WUlInk uml Co. Cellulose: Prodijetlon of pure - 

for cheralral p o. poses and for the manufacture of filter 
paper (r) .. .. .. , ^ ^ ^ ^ B826 

Racky, 0. See Chem, Fnbr. vorni. W’eller-tcr Meer P 653 

Raczkowskl. C. ludanthrcne Bhio; Printing with-. (Reiiort 

by P. Oerllnger.) ^ iJlOlO 

Kadcllffe, L. G., and R. Grlndley. n-Amylanilinc hjjai 

Radolct, F. See Plnoche, E. ., 

lUda, A. See Paneth, F. ^ ^' '' '' ^*7 

Rae, W. N. Animal fats; Uncommon —— .. ’ fnai 

Racder, n. P. See Bayer, F., und Co. .. ' ^ ‘ * * 

anT othS* UTI^MP) 7 “ 

“d <lecolotls.atlon In the nmnu. 

K»l, O. Set MehU, U. P. ,. . ’ " •. 

JUUton, D. See Pllklogton Bro»., LW. .. ! ] ] ] ; ] “" 3 , 


I 


Rakusln, M. A. Gelatin; Fractionation of-by extraction 

with alcohol and precipitation with aluminium hydroxide 

and barium chloride . b481 

ParalllnB ol mineral oils; Solid.. b702 

and A. R, Nesmejanow. Sucrose; Alteration of optical 

activity of-on heating.B956 

Raleigh, F. V. See Egerton, A. C. . BOO, B99 

Ralph, P. 3. See Alsberg, J. B496 

Ralston, 0. C. I^ead ; Hydromctallurgy of —- .. .. ., b299 

Kamage, A. 8. Distillation; Low-temporature —- (P) .. b 976 
and Bostaph Engineering Corp. Olefines and olefinc-con- 
taloing mixtures; Preparing chemical products from 

- (P) B410 

Ramann, and IT. Ballinger. Soils; Indicators for use in 

determination of acidity of -. Companitlvc tests 

of Clark-Lubs* dyestuffs of American and German manu¬ 
facture T5304 

Ramart, P. See Haller, A. b731 

lUmaswaml Ayya, C. V. See Norris, R. V. .nl06 

Uamberg, L., and E. Hannerz. a-Phcnylethylamlnc; Prepara¬ 
tion of- by electrolytic reduction of acetophenone- 

oximo. 15846 

Rambush, N. E. Sulphur; Recovery of-from gases (P) .. b909* 

Ramgo, O. See Meigen, W. .. .. .. 15184 

Ramsay, A. G. See Thomas, J. S.nl71 

Ramsburg, C. J., and Koppers Co. Oases; Purification of- 

from hydrogen sulphide etc. (P). b327* 

Hydrogen sulphide and other noxious constituents; Removal 

of-from gases (F).B549 

Randall, W. W. Essential oils In flavouring extracts; Deter¬ 
mination of-and of camphor or peppermint oil in 

pharmaceutical preparations .. .. .. .. B6ft3 

Rankcn, C. Worts obtained from mixed grists and slack malts b348 

Rankin, C. H. Glass; Apparatus for feeding molten-(P) .. B713* 

Rankin, H. D. Nitrogen ; Fixation of-(P).Ii216 

Oases; Apparatus for treating —•— In the electric arc (V) B639 
and L. Sloss. Difficultly soluble substances; Process or 
decomi)oslng, transposing, dissolving, or rendering 

soluble-(P) .D16 

Ranwez, F. Luminal (phenylethylbarblturlc acid); Character¬ 
istic reaction of. .B767, b846 

Rao, B. G., and others. Saltfictre ; Refining crude - ., .. b833 

llapatz, F. See Oberhoffer, P. .. .. .. .. .. n47l 

Raplcc, W. U. See W'est, E. 1. .. .. .. .. B718 

Rapp, I*. f>ee Bates, P, H.T53fl3 

Raschcr, M., and R. Platicln. White lead ; Production of —— 

(P) .15839 

Kaachig, F. Chloramine and aldehydes; Condensation prodticls 

from .. 15740 

Hydrazine and Its snlphonlc acids ; Oxidation of-- .. 15786 

Hyponltroua add .. .. B744 

Moiiochloramlne. tlio amide of hypocblorous arid .. .. J5744 

Nitric oxide and potassium sulphite .. .. .. .. 15786 

Nitrogen oxides; New- .. .. .. ,. .. 15709 

Nitrous aciti; Roactions of-with siilphurous acid .. 15709 

Nltroxyl and dlhydroxyammonbi .. .. b744 

Plienols; Prepjiratlon of - (P) .. .. .. «825 

Polythionic acids; Preparation and properties of- .. 15827 

Spraying plants; Solutions for-(I*) .. .. .. B442 

Rask, o. S., and C. L. Alsl^erg. Wlieat starches; Vfscosimetrlo 

Ht»idy of -—.nr»32 

See. Alsberg, C. L. . 15686 

See McClendon, J. F. .. .. .. .. Ii612 

Rasor.0. M.,and PacificCoastuorax Co. Colemanlte ; Separating 

-from Ita gangiic (P).B420 

Rassow, B., and E. Dorr. Nitrocellulose.BHfiH 

and M. Wadcwltz. Viscose reaction . 15289 

.See Schmidt, P. F. .B640 

Raa.sow, E. See Hamccker, K. b632 

Rathsburg, H. Explosive compound for fuliners and detonators 

(P) .n968* 

Rau, H. See Wleland, H. .. .. .. .. .. .. b74 

Ilau, M, G., and .7. L. Slmoosen. Oil from seeds of pUbexa, 

R. Ur.B478 

See Parker, It. N. .B478 

llasK-henberger, .7. See. Prandtl, W. . 

Itautenstrauch, W., and 0. Trenzon. Artificial leather; Manu¬ 
facture of-(P).1)841 

Raux, .7. Malting floor; Mojild on the —. .1)227 

See Petit, P. 1543>< 

Rawdon, H. S., and A. I. Krynitsky. Corrosion testing by different 

immersion methods.n947 

and W. H. Alutchlcr. Hardness of metote; Effect of severe 

cold working on scratch and Brlnell - .. .. f26(i 

Rawllng, 8. 0. Photographic emiilsious; Grain size and sen¬ 
sitiveness of . r693 

Ray, A. B. Solidification of organic liquids (P) .. .. .. n327 

-SVs Chaney, N. K. Bill) 

Ray, K. L. See Congdon, L. A.B453 

Raymond, E., and G. Clot. Acetyl value of fats.8795 

Hoad, B. E. Chaulmoogrn oil; Toxicity of..Bl02!) 

Rend, J., and others. Pipcrltone; Constitution of- .. .. b27? 

See Hughesdon, R. 8.8153 

See Smith, H. a.i)492 

Read,.!. B. Nee Coolbaugh, M. F. .. .. .. .. 1)1012 

See Fulton, 0. H.BlOItt 



























































NAME INDEX. 


I’AUK 


eavell, J. A., ami Kestncr Kvaporator and Engineering Co., Ltd. 

Prying inaclilnce; Rotary - (P) .Wi21 

cbbcck, J. W., and 3. B. Ferguson. Glass; KlectrolysU ol 

soda-lime-. Evolution of gas and its relation to sorption 

and conductivity .n944 

ober, B. See Society of Chem. Ind. In Basie .. B370.* i)782*, n(J70 

ebl^re, G. Colloid^ micelles; Synthesis of-. Silver ndcells nS4H 

ebner. J. See Schering, Chem. Fnbr. auf. Actien vorm. E. .. 0448 

ebuflat, 0. Lime: Yield of hydrated-from air>8luked llrao 

aud magoeHluin limes.ftR71 

Trluvoilto and tridyndte bricks.nliU 

ccke, K £c«Agde, 0. 04 

ecker, H. Zinc ores; I’oftslbllity of electric smelting of snlphlde 

- without previous rousting.nl36 

ccordall, 0. Alkaloids In cinchona extracts; Beckurt's method 

for dotermlnatiou of . nl.'jO 

ecnrds, E. H. Liquid fuel (P) .. .. .. .. D.'iOS, 0975* 

edmond. II. 0. P. *Ve« Norrie. H. F. J.B200 

eed. H. S. Picric acid; Moniifacturo of ...u201 

cedy, J. H., and /. 8. Machin. Ferrous suljdiate; Oxidation of 

-to ferric sulphate by means of air.0135 

ceh. K. See Jandcr. G. . nSO, o80 

CCS, W. J. SlHra refractories ; Storage of..n074 

See Hugill, W. .n674 

iSce Robinson, P. B. .n5l3 

eove, L. Micro-gas analysis; Method of..0928 

ecvcB.II.O. Phosgene; Petermlnation of- .. 279 t, 0787 

egeubogen, A., and N. Bchoorl. Caffeine and salicylic acid; 

Molecular compound of..itlft? 

Bgnlcr, A. E., and R. W. Bird. Casein size (P) .. .. .. ny20 

[ignler, J. Cocaine hydrochloride; Variation of anJiRthefii- 

power of - witli concentration of liydrogen ions .. oTCfl 

eh, A. See Hess, K.088 

shbein, <L Leather: MIcro-KJeldalil method for determluatlcm 

of nitrogen in-.. .. .. .. ., .. ii20 

ehlJinder, 1*. Photographic silver images; Composition for 

toning-(P). uMH, 0770 

and Projcktlons A.-O. 'Minion" Filmfubrik. Photograplilc 

development; Method of quickly stopping-(P) .. 0271) 

Rich. R. SesJob.A.0130.0708 

slohard, O. Wine distillates containing hydrocyanic lo id .. 0725 

Rlcliau, K. If. Porcelain; Genuine hard . n712 

jlchel, J., and others. Bacterial anti-bodies; Recovery of- 

(P) 1)448 

Ricliert, J. 8., and 3. A. NIeuwIand. Acetylene; Cat.nl.vtlo ron- 

dcn-satlon of-wlUi b<‘nzeno and its liomologues .. 0152 

eld, E. E. See Brown, A. B. 0824. 0065 

See Foster, J). (J.jt823 

See Holt. M. S. .. ., ,. .. . ^ 0075 

Sm Milligan, (’.If.u847 

.SV<! Waldron, W. R.0167 

eld, 3. U., and T. Q. Hogan. Alkali hydroxidcK: Process of 

and material for ])roductlou of-(P).016 

and liitcrnatir>nal Nitrogen Co. Calcium cyanamldo: Process 
of preparing material for, and producing therefrom nitrified 

material, e.p., - (P) 01012 

(’alclum cyanamtde : Process of producing-- (P) .. .. u4l9 

Carbide; Pro<Iuctlon of-and reduction of ore (P) .. wf».5ft 

Gas; Process of genarating-(P) .ii367*, «704* 

cld, T. A., and Wcstlngliouse Electric ami Mnnuf. Co. Eloctrir 

resistance furnaces (P) olul 


etf, G. Dulcln: Determination of-A foodstuffs with xantlty- 

drol .0571 

Saccharin and dulcln In vinegar and foods containing vinegar; 

Detection of ..Bill 

elff, 0. M. See McCullough, .T. C.n 635 

elffcn, A. See KrUincr, 11.ii008 

olhl, C. A. See Calderwood, W. 0682 

ellly, E. A., and R. McLain. Oil; Apparatus for cracking and 

refining -- (P) .ii«2l 

elHy, P. C. See McCullough, E. W. .nlOO 

ellly. W. J. Hydrocarbon oil; Apparatus for refining-(P) 0626 

Oil; Apparatus for separating - from oll-benring sands 

and rocks (P) ,. U 47 

Oils; Refining - (P).o210 

Blnau, E. Stoves for the treatn)ent of growing plants with car¬ 
bonic acid (P).B801* 

ulndel.JS. Indigold dyestuffs; New class of- .. o901 

slnecker, H. P. See Danielson, 11. R.H 38 l 

einfurih, £. See Noube^, C. .olfil 

elnsliagen und Co., Vulkan-Wetk. See Gottschalk, M.BtflS 

Relnnicker" Ocs. fUr Patentverw«!rtung m.b.H. Sugar juice; 

Purification of crude - (P).0437 

Sugar refining; Separation of the product of treatment of 

waste liquors In-with sulphurous acid (P) .. .. n843 

ftls, J. L. M. A. Metals: Treatment ofto render them harder 

and rust-proof (P).BfiOl 

slsenleituer, A. Indicator for acldlmotry.B 36 

Has, F. Milk: Increase of density as Indication of removal of 

cream from.. b488 

Bisstnan, 0. Non-rusting Iron-nickel aluminium alloy, stable 

to heat (P).B262 


Ileltmalr, 0. CJarbonate-rontalulug minerals; Jncrcasittg Iho 

fineness of ground - (I*).1)746 

Reltmayer, K., aud Gebr. Briiuucr Gcs.ui.b.H. Wood ; Ck>rttJuiu«u.H 

illstlllatlon of-(!*). b326 

Rekord-Zemout-lnd. O.iii.b.U., and 0. 'I'etcjw. Cement; Produc¬ 
tion of hydraulic-(P).U2y7 

Remfry, F. G. P. Hydrocarbon spirit; I’uriilcatbu of cracked 

-(P). BO 

Hydrocarbons; Treatment of liquid-, especially cracked 

spirit (P) j)4.59 

See Dunstan, A. B. .17 Ut 

Remler, Jt. F. , Metata for u.se in handling organic soIvciiIh (aceioiu! 

and methyl alcohol).u446 

Rempen, K. Bearing metal (P).»)429 

Rcmy, fl. Mist appearing la chemical reactions. Particle sl/.i- 

of Chemical mists .ii867 

Renkcr imd Co., DUrenor Fabr. prilparlerter Pauiere. Blue-pritit 

paper; Incrcasiug tho scDBltlvcucBS to fight of - (P) 1)81.3 

Ferro-prussiato (bhic-prlnt) paper; l*rcpnmtion of -(P) ii.5.3H 

I’botographlc pap<^r; Prcp;4ratlon of-for the ink-process 

(P) B570 

Rennau, A. See Bumpier, E. .. .. .. .. .. ii240* 

Reimcrt,, E. See Bergmaiin, M.iiIlM) 

Renton, G. A. Fllter-prOBses (P) .. Bl58 

llent.schler, U. 0., and Westliighouse Lump Co. Electric furnace ; 

Induction-(P).i);{4<) 

Rcnwick, F. F. Photographic emulsions; Factors nlle<-ting grain 

size in..iMjyO 


and V. B. Sease. PUolograpliie ciiiiilsionH ; .Sedimentary analy8l.^ 


of .. 

‘ .. n770 

Rfla»‘h, W. ffee Schumacher, F. G. .. 

.. 16)U0* 

RcacJireh Corp. See Bradley, L. 

BO 

See Cltivcngcp, G. H. 

.. 1)523 

See Davies, H. N. 

.. D55H 

Rcsonvclt, P. V. See Crosslcy, M. J.. 

.. 1)368 

Rettger, L. F., and U. A. Chaplin. Beverage (P) .. 

,. 1)1027 

Rettlg, R. See Battegay, M. .. 

.. B551 


Rous, H. J. W. See Waterman, JI. 1.1)207 


Revcrdln. F. Nitration of derivatives of p- and n)-amim>plK'nol« H9Sr> 

Revoltella, G. Urease; Preparation of clrlc<I-, and <lotcr- 

miuntlon of urea in urine.1)307 

Rex chetn. Fabr. nnd Drogen Grosshandels A.-O. Gualacol pre- 

iviratious in aqueous soiutioa; Iheparatlon of stable- 

(P) n616 

Rey, 0. See Meunler, L.i)3T0 

lU'ychIcr, A. Silver bromide; Kcduclbillty of-In a photo¬ 
graphic plate.113.56 

Silver bromide; Reducllon of-in presenee of gelatin .. 1)350 

Silver bromide ; Susceptibility to reduction of-.. 1)279 

Starch; Method of preparing solutions of-(P) .. i)14'i 

Reynard. 0. .Sm Thornley, F. C. .. i)182, B212, 1)347, D780, 

1)864*, B877*. 1)883* 

Reynolds, F. Sugar juices; (>)ntrifugal decanting or clarifying 

apparatus for - (P) .1)306 

and Silica Synd. Ltd. Seals or closures betwecu metal aud 

vitreous material: Production of gas-tight -(P) .. 1)423* 

Reynold'*, P. W. Enzyme solutions; Purification and concentra¬ 
tion of-for rapid analysis of sugar*.n271 

Yeast extracts: Clarlflcjition of-with normal lead acetate b640 

Reynolds, M. C. Margarine aud process of making it (P) .. .. n922 

Reynolds, R. W. E1ectrlcal-heat.er resistance element (P) .. b753 

lioynolds, W. H., and others. Grinding mills (P).B455 

Rlioln, U, See WIlke-Ddrfurt, E. .B89S 

Rhelniache Kampfor Fsbrlk G.m.b.H. Sulphonic adds; Prodtictfon 

of aromatic-(P)... «9.37 

RhcinUchc Kokerel G.m.b.H., and O. PIstorlue. Gas purifier (P) .. i)40d 

Rheinische Maschinenfabrik. CritRhing mills (P) n896* 

Rhclnlsch-Nassaulsche Bergwerks- tt. Hllttcn-A.-G., and others. 

Zinc or tin; Removal of-from scrap iron (P) .. .. b984 

Rhclubch-Westfftllsehft Sprengstoff, A.-Q. Cement; Use of fuel ashes 

In the prcKluctlon of-(P).B517 

Pcntacrythritol; Production of-(P) .. .. .. ,. ' iifiSS 

RhenanlatVor. Chem. Fabr. A.-G. Barium and stronUmp salts; 
Pro<luct.lon of soluble-from the residues of the manufac¬ 
ture of barium sulphide and strontium sulphide (P) .. .. n0S2 

and J. Ixmser. Barium oxide: Preparation of porous-(P) .. n747 

and A. Mcsserschmltt. Potassium hydroxide solution; Ihrodue- 

tion of-with the simultaneous formation of a highly 

basic base-exchanging ahimlnosllicate (P).i)204 

and B. Stimr. Condensation products contafning nitrogen; 

Proiluoilon of-from acetylene and ammonia (P) ,. i).‘!87 

and others. Disinfectant (P).n768 

strontium and calcium com|>ounds ; Partial or comiffetc 

separation of soluble-(P).B7U 

Rhenanla Vercln Chem. Fabr. A.'<3., Zwelgnledcrlassung Mannheim. 

Alkali sulphides: *ProdTictlon of » by the reduction of 

alkali sulphates (P) .1)421 

Charcoal; Preparation of a hJchly active-(P) .. .. n24.5 

Sulphur dioxide; Preparation of-(P). b257 

Sulphur dioxide; Production of-from alkaline-earth sul¬ 
phates (P) B511 

Sulphur dioxide; Production of-from sulphates of alkaline- 

earth metals, raaaneslum, or iron (P) .1)711 

Sulpliur; Production of-from metat stilphides and sulphur 

dio.xide (P) Dfi43 
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Rheoanla Vcrclo Chein. Fabr. A.-O., Zweljfnledwlaesung Mannheim—cwtfd. 

andF Bbhra. Arilfldal atone: Production of- (V) .. B207 

and U. MenJhelm. Alkali sulphides; Conttnuous prodocUon of 

-from alkali sulphates (P).B421 

and F. REUberK. Sulphur dioxide; Production of liquid-(F).. B3d4 

and otluTa. Ammonitjm chloride; Preparation of -from the 

mother-liquors of the ammonlA'goda process (P) .. B204 

Amniotjiiim chloride; Recovery of-from solutions contain¬ 
ing sodium chloride (P).Bl33 

AW Jliisberg, F. . . • 

Rhode, K,, and Chcra, Fabr. auf Action vorm. F. Scherlng. Oarbon ; 

Process of manufacturing active-(!') .B780* 

Rhodes, E. 0., and others. Carbonisation of carbonaceous materials, 

e.g., pitch U*). b820 

Rhodes, F. H., and Barrett Co. Flotation oil; Process of making 

_(P).B1017 

and R. B. McConnell. Gasolines and light petroleum naphthas; 

Vapoiir pressures of. Bl20 

and others. IJnsecd oils; Effect of iron oxide pigments on rate 

of oxidation of.. 

Bltodin. B. B. F. Magnesium; Electrolytic scpanitlon of-(P) 

n523, B638* 

RlalLiml.A. Mineral otU; Purifying-(P) .. ..B209 

Rlalland, A. J. M. Separating mixed llcftilds of different volatility (P) B205 

Riband, G. 5e« Frtcdcl, G. 

Klcard, Allenct et Cle. Aleoh«»l and liquid hydrocarbons ; Apparatus 

for dehydrating mixtures of-(P).B801) 

Vulcanisation of Indlarnbber (P). 

Ricardo, H.R. Fuel for use In Internal-combustion engines (P) .. B780* 

Kicea, B. AW Bellucel, 1. .. .. .. •• •• •• B6.56 

Rlccomunnl, C. Pepper taste and chemical constitution; Kelatlons 

between- .. • • • • • • • • • • • • B443 

Rice, C. W. Conveclion of heat In gases and liquids; Forced- .. B541 

Rice, K. W. .SW Home, W. D. .. •. •• •• •• b67, B604 

Rice F K . and A. .r. Rider. Hvtlrogcn-lon concentration ; Electro¬ 
metric determination of-In milk and other biological 

lI(fuJds • • • • - • • • 

KichanI, A., and Abrlbat. Sensitising dyestuffs for photographic 

emulsions ; Preparation of. . • • b77 

Richard, M. Chromium mordanting (Report by A. I>autcr) .. .. Br>07 

Ciba colours : Stemming of-in printing (R<?port by ft. Wagner) Bf>08 

Hydrosulphite discharges on azo dj’ostuffs (Report by L. DLscrciis) b332 

Richards, C. A. 5cc Hawley, L. F. b676 

Ricliards H H., nnd other.s. Nltrop'‘nou8 ferllliscrs; Manufacture 

of-(P) ■.BfiOl 

Richards. H. dc C. Magnesite ; Separating and purifying minerals, 

-(P) B557 

lUcliardson. A. 8., and others. Catalysis; Heterogeneous -. 

Selective action of the nickel catalyst In the hydrogenation 
of certjiln vegetable oils .. .. .. • - • • B564 

Milligan, C. fl. b22S 

Rlcliardson, B. Ammonium sulplmtc; Caking of- .. .. Dl4 

Gas mains; Corrosion of. . 

Naphthalene ; ICxtractlon of-from coal gas. n5 

Richardson, H. K., and others. Thorla-cruclblc production (P) .. B1013 

lUchardaoD, L. B., and J. C. Woodhouse. Charcoal; Adsorption of 

mixtures of (tarbon dioxide and nitrous oxide by- .. bl4 

Richet, C. Antiseptics; Regular and Irregular..B112 

and H. Oardot. Limtlc acid icrroentatlon ; Irregtilsrities In —~ .. B092 
and A. Lo Ber. Sterilising agent (hydrogen peroxide); Relation 

between the time of action and concentration of a- .. B765 

RIcbet, C., Jim. Formates; Effect of - on growth of certain 

plants In iiot cultures.B646 

Richter. G. A., and Brown Or>. Waste gases (e.g., sulphur dioxide In 

manufacture of sulphlte-celluloM): Re(x)verlng-(P) .. b13 

and others. Black liquor produced In manufacture of sulphate 

pulp ; Process of treating-(P).B13 

Sulphur dioxide; Cooling and absorbing system for — (P) .. Bll 

SeeEble. .. 

Richter, H. Ae«Neumann,B. ..B1017 

Richter, K. AW Le Blanc, M. .. •• -• •• •• •• B215 

Richter, L. A. SeeOertcl.W. - B470 

Riddick, J.H. Hydrocarbons; Process of treating-(P).. .. B62e 

Ride, J. A. See Bide and BeU, Ltd.B210* 

Ride and Bell, Ltd., and J. A. Ride. Coke; Means of discharging 

-from gasworks retort* (P). .. •• D210* 

Rideal, E. K., and C. O. I.. Wolf. Rcnnln: Eestrurtlon of-by 

agitation: a case of catalysis at an air-liquid Interface .. B72fl 
See Dunn, J. a. . 

SseGonrd, A. K. • • P-jJ 

Sec Hurst, W.W. . 

Sec Norrlsh, R. G. W. .BJ72, B1012 

Rider, A. 3. See Rice, F. E.B994 

Rider D See Thermal Industrial and Chemloal (T.I.C.) BeseArrh 

’ Co., Ltd.B736 

Ridge, B. P. Cotton : Determination of nitrogen in- .. .. B371 

Ridge, H.M. Furnace*; Regenerative-(P) .. .. B82, B684* 

Rldgway, R. R. See Thompson, M. de K.B»07 

Rldonl E.. and Soc. Talco 6 Grafltl VaJ Chlsone. Hlectrodcs; Manu¬ 
facture of-from natural graphites (P) .. ,. B638, B986 

Bldyard, H.N. Metal-to-glass Joint .. .. B359 

Elebenaahm, W. See Tctmlin Ges. m. b. H.B866 


PAdB 

Rlecheri, F. Olaas; Manufacture of raw plate-(P) .. B295* 

and K. MlchaeUs. Plate-glass; Maoufactoro of high-grade —- 

(P) .. . ..B6fl8* 

Rlede, W. Steels; Beerystallisatlon phenomena In permanently 

deformed ——.B715 

Riedel, A. Producer gas; Increasing the oaloriflo value of-(P).. B28fl 

Riedel, F. Carbon dioxide; Installation for the treatment of plants 

with-derived from Impuiv gases and smste gases (?) .. 1144» 

Cement; Preparation of bUst-luroace —(P) . b749 

Riedel, J. D., A.-O. Aluminiferous minerals; Decomposition of 

-(P).B257 

Expletive; Preparation of an —which can he fired by means 

of fiilnUnat)-. without the use of nitric acid (P) .. .. e403 

Hexahydrodlphenyleue oxide ; Production of-(P) .. .. B664 

Hydrolecltliln ; Freparation of —— (P).B810 

Ketones; Pixxluctlon of cyclic—--(r) .. .. .. *. B891 

Mortar, artlhcial atone, and the like; Production of material 

for forming-(P).B297 

Motor spirits etc.; Process for making homogeneous mixtures, 

<5.^.,-(p).B15» 

Soaps; Production of disinfecting-(P) .B987 

Sulphur propanition : Production of a-(P).B95 

and F. Boodveker. ('/olloldally soluble salts of the heavy metals; 

Preparation of-(P). .. B890 

Rlcder, J. Llgtit-sensitivc films; Process for increasing the sensitive- 

ness of-of asphalt and asphalt mixtures (P) .. .. B579 

Photographic lino and half-tone images; Production of — (P) b 461 
Pboto^aphir; production of patterns on surfaces by means of 

sand-blasting (P) .B679 

RIedIcr, O. See Von Wartenborg, H. .B692 

Rieger, E. GelaMnlj>atlon; Kinetics of-and Ite general signlfl- 

cancp . .. .. .. .. B881 


RIeke, R. Porcelain from the State Porcelain Factory, Berlin; 

ftopertkis of technical... .. B488 

Riora, P. thromo-tanne*! leathers; Defective grain on- .. b438 

Rlesonl)crg, U. Aec Saballtec.hka, T. .. .B8O0, B846 

Rioacnfold, E. H., and M. Beja. Ozone; Thermal formation of- 8557 

Riesser, 0. Dlphenylguauidinc : Method of preparing symmetrical 

-and its pnarnmcologl<al effect.Bl51 

Formic acid; Volumetric determination of- .. .. .. b76 

RIetz, K. See Holde, D. B264 

Riffart, H., ami 0. Pyrlki. Sucrose In presence of other sugars; 

Detection and colorimetric determination of — .. .. B1023 

Rigby, T. Drying proccsst-s (P).B588 

Drying prot^cssus and apparatus (P).BIS9 

Bigg, G. Slagsfromload, copper, and other blast furnaces .. .. 8474 

and W. J. McBride. Drying ores, concentrates, and other granular 

matocttls (P).B239 

Kigg, 0. B., and others. Plants; Influence of-on the air in 

greenhouses .. .. .. . b722 


Rtmarski. Acetylene; Avoidance of accidents In use of — .. b776 

Rlmbert, E. See Hliltnaun, £. b5S 

Blmmer, H.A. Paint (P) B24 

See Exlcy, C. N.B392 


RImpel,H. 5es Calmon A.-G., Asbest-iind Gummlwerke .. »d41 

Rlnkenbach, W. H. .^Taylor, C. A. .. .. .. B603 

Rlnman, E. L., and others. Distillation of waste cellulose liquors and 

similar tiuuwes; Furnace for dry-(P).B874* 

Rlotte, E.A. 5ss Smith, B. C.B821 

RIpke, O. See Bayer, F., und Co.B402 

Rippel, A. Nitrogen balance in arable soils. b800 

Ripper. J. See Uolduscbka, A. c.BlS4 

See Holde. D. .B2ft4 


Ripper, K. See Poliak, F. 


B878, B917* 


Risch, C. Hydrogen-Ion concentration ; Volumetric determination 

of..B861 

Rist, O. See Blcbler, W.B70O 

Rlstenpart. E. Bleaching damage; Methylene Blue Value as an 

indicator of —~ B291 

Bltchic. C. F., and Celltc Co. Filtration acceierator; Production 

of a-(P).B774 

Ritchie, R. J., and F. Splekerman. Dehydrator (P) .. .. b929 

Rltochko. A. Celhilose material for use as Unoloum substitute; 

Manufacture of a - (P) .. .. .. .. .. B669 

Rltte, J. A. Producer gas; Production of - for propelling 

V^cle* <P) .. B640 

Ritter, F. iSssThlPl, A. *..B256, fi255 

Ritter, 0. 3. Cellulose In wood ; Modified method for detormJolBg 


Wood; <1ieml8try of -. Relationship between metboxyl 

and litfuin in wood .. .. .. .. b50 

and L. C. Jleok. Cellulose in wood ; Determination of - 

by the chlorination method.{t249 


Riviere, 0., and O. IMchard. Lunge's nitrometer; Modification 


’ of fftiilitattng its gene^ ap^ieation.B813 

Roark, R. 0. Lead arsenste and rinc arsenate; Rapid deter¬ 
mination of water-soluble arsenic In —>—.BfiSl 


Roberts, A., and Cldcago Trust Oo. Coke oven (P) ,. .. .. B48* 

Roberts, C. C. See Pony, .T. W.. .. B857 

Roberts. E. Sugar; Centrifugal separator baskets for refining 

-(P). .. bM2 

Roberts, F. See Calico Printem' Assoc., Ltd. .. .. ». b593 
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Boborts, V. 0. Uuffle fumscefl; Method of and apparatus for 

operation —— (P). b3 

Soberts, 0. P.. and R. It. Boborto, Ltd. ])rying fabrics and other 
fibrous roaterlala; Steam-heated drying cylinders for 

- (P).Bl2d» 

Roberts, I. Mercurials In ointments; Assay of - .. .. ii807 

Roberts, J. Anthracite; Origin of ...B684 

Roberts, K. C. Ethyl acetate and ethyl acetoacctatc; Prepar- 

atkm of. .aO.'VT, b905 

Roberts. 0. I). Essential oil from the gtim-oleo-realn of JSotwfUia 

gtrrala, Roxb.nll4 

Roberts, P. Sef Tlnlterl Oil and Cool Oorp., Ltd. .. .. n544* 

Roberts. R. R., Ltd. Se$ Roberts, G. P.D129* 

Roberts, W. E. Drying divided materials; Apparatus for- 

(P) B400 

Roberts, W. L. H. Lime; Manufacture of- (P) .. .. B25B 

^rtland cement compositions (P) jt256 

Robertscm, A, C. See Pohnson, Van L. b15 

Robertson, J. B. Salt-pair NajCr*0T+2KCl±^K,Cr|0,+2 NaCl; 

Reciprocal . 334T 

and A. J. rfiUlng. Nitrates; I>etermination of —— by electro- 

metric titration B49d 

Robertson, 3. 0. See Broadfoot, J.. and Sons, Ltd. .. Ii684 

Robertson, R., and othcre. Ammonium sulphate-nitrate ; Chemical 

and physical properties of Oppau . B494 

Robertson, W. A. See Parker, R. N. .ii47S 

Jtobeson Process Oo. See Hurt, H. H.n4Kr> 

Robinson, 0. 8. Sulphur; Recovery and refining of-(!’) .. it57* 

See McCabe, W. L. B5U 

Robinson, E. H. See Mackenzie, R. W. R. .B905 

Robinson, F. J. See Potter, H. V.B&8 

Robinson, 0. C., and Atlas Powder Co. Butyl alcohol and acc'tonc ; 

Production of - by fermentation of molasses (P) B102G 

Robinson, 3., and A. Gray lun. Moulds for steel castings; Com¬ 
position for - (P).BG22 

Robinson, .7., and Co., Ltd., and others, Rutiber oompound-s or the 
like plastic materials; ApparAtu.s for cnishinir, grinding, 

masticating or mixing -, applicable also for washing 

scrap niblM‘r and the like (P).n9lR* 

Robinson, P. Cooling liquids ; Apparatus for - (P) .. 

Robinson, P. B., and W. J, Rccs. Silica bricks; Grading of- B513 

Robinson, R. 5 m Lawson, W. .B442 

5m Nishikawa, H. b442 

Se.e Pratt, D. J>.i!24ft, b247 

Robinson, R. H. Sodium nitrate; Action of- In the soil ,. b1H9 

Robson, J. T. Enamels: Comparative crazing and chipping of 

wet and dry proc»'8a cast-iron..Ii67.'5 

and J. R. Withrow. Dolomite; Dead biindng of-n2lS, 

B383, n.38:j, n5l4 

Itobson, W. Filtering liquids ; Apparatus for-(P) .. .. B497 

Rochalx. See Cluzet.B.G69 

Roche. M. F. See Miller. M. P. .. .. .. n74fi 

Rochlltz, L. .1. Cup<»la furnaces; Method of opiTatlng-(P) ijloo 

Rockwell, G. E. See MclAughlln, G. 1). b7G7 

Rockwood, K. W. Enzymes; Mechanism of the action of amino 

promotors upon . b724 

and W. J, Husa. Urease ; Relationship between ehemleal sf rue- 
turc of certain compounds an<l their effect upon the a<-UvIty 

Of..BI5)1 

Rocqi;. X. Decolorising carbons used for clarifying tinted while 

wines; Analysis and control of*..Ij396 

RfKlebtish, W. H., and U. .S. Industrial Alcohol Co. Alcohol; 

Apparatus for obtaining absohito —- (P) .. .. ii48fi 

Rodger. W. F. See Dempster, R. and J., JM .BHf.* 

Rodhe, O.. and Sveneka Aktlcbolaget Mono. Gas mixtures ; Appar¬ 
atus for analysing-(P) • • . • • • ii.'j40* 

Rodlonow, W. M., and 8. J. Manzow. ^-Dlnaplitliyl ether; 

Preparation of..B87 

Rodman, 0. J.. and Metropolltan-Vlckers Electrical Co., Ltd. Elec¬ 
trical insulating coatings (P).U002 

Rodman, H.. and others. Decolorising material from rotted coal 

and process of making Jt (P).n81 

Rodman Chemical Co. See Rodman, H.B84 

fRodrlan, R. Smelting and electrolysing processes (P) .. B476* 

and Rodriao Electro Metallurgical Co.. Inc. Smelting atiparntiw 
^ (P) .D87.T 

Sulphides; Electrolytic process for the prodi;ction of- 

_ . , (P) .B740 

iwxirlan Electro-Metallurgical Co. 5MRodraln, R. .. .. B74fl, USTG 

Hodt, V. Bleaching powder; Determination of available (diloriue 

In . B172 

lody, K. A., and Metallurgical Co. of America. Febpar, Icuclto, 

and the Hko; Treatment of-(P) ., ' . . .. n832 

'toe, J. H. Amygdaiin; Determination of hydrogen cyanide 

content of by the aeration method. b312 

toe, R. B. Sulphite pulp; Determination of chlorine absorbed by 

unbleached - — - .. .. .. ,. Ii7g4 

Uigbperger. L. See Feinberg, C. !. !! !. B 573 

iflhra, O. Leather; Preparation of mineral-tanned - (P) .. B436 

Aluminium; Soft annealing of.. b716 

ana w. Borwert. Ahimlnium; Tnfinenr^ of heat treatment 

on the reactivity of B1017 


BAOR 

Rflhra, W. See Blitz, W.B1H4 

Roi^land, C. See Plettre, M.B725 

Roelen, O. See Tropsch, H. b232 

R6mer, A., and Deutsch-Koloniale Gerb- u. Farbsloff-Oes. Fer¬ 
mentation process <P).B922* 

ROssler, B. See Schleicher, A.B66S 

Rocssler and flasslacbcr Cl»cinlcal Co. See AUx-rt, A.B77 

5m Downs, J, C. b763 

See Haas, J, B887 

See Llebknecbt, 0.B380*. BG.'iS, H8SS» 

See Sell, G. K.B853 

RCssner, TT. See Melater, Lifdiis, und Brilnlng. b36 

Roethe, M. K. Straw gns ; Experimental production of- .. nl2l) 

Rogan, F. See Pauli, W.B9(>7 

Rogers, D. 0., and others. Flavnnthronc; Manufacture of- 

{P) B2II 

Rogers, I). I. See Norrlc, 11. F. J.n200 

Rogers, E. D, Malt extract; l)c.slcoaled - and method of 

producing it (P) BllO 

Rogers, F. M. See Humphreys, R. E.B47 

Rogers, J. S. Tanning extracts; Effect of definite hydrogen- 

ton concentration upon analysis of..nfi42 

Rogers, L. A. Milk; Process of making a food product from 

gklm - (P).B149 

Roliland, P., and F. Stolze. Paper; Weighting- In bulk (P) B977 

Rohm and Haas (k>. See Hollander, C. H.B870 

Rohmann.H. 5 m Elektrlsche Gasrelnlgungs-Gos.B282, b283 

Rohmer, M., and others. VcgoUiblo fibres; Improving - by 

treatment with acids, especially nitric acid <P) .. B553 

5MMel8t«r,I.udus,u. Brilnlng . b 4, B.‘i48 

Bohn, W. Cliromlum; Preparation of pure-by direct reduc¬ 
tion of the oxide with hydrogen.B716 

Nickel anal's ; Thermo-electric studlc-s..B83G 

Sec Vakmunschmelze (f.m.b.ll. .. n60 

Rohner, L. V. 5 m Congdon, L. A. .. .. .. B.3I7 

Itoltzhdrn, A Zinc (»r other volatile metal: Recovery of- 

from its ores (P) .. .. b679 

Rolf, I. P. See Lcvcnc, P. A. . 11888 

Rolla, L.. and others. Yttrium; Sep.-jratlon of - from other 

dements present In gadolltiKc . b070 

Roller, E. M. See Clark, N. A, .. .. .B484 

Rollet, A. See Stassauo, H. .. .. .. .. .■ .. B70.3 

Rolls, L. 0. Filter (P).n42 

Romani, E. a-Phcnylblguanlde; iSnlts of- as vulcanisation 

accelerators .. .. .. . • .. . • •. Bl04 

Rona, P.. and H. Petow. Lipase from different sources ; Scnslti%c- 

ness of-to toxins .. .. .. .. .. .. liflIO 

Bonzin, N. 5 m Samcc, M. .. .. .. .. .. BfiOR 

llonzonl. K. Sec Hh.aficr, P. A. .. .. .. B7r) 

Booney, T, E. Oxygen In pure Iron ; Determination of - .. b832 

Roop, J. M. See Blouth, L. H. b727 

Rooh, L. Alcohol; Dctt*rmlnaU()n of. .B1020 

Hoots, J. 1), Gas generator (P) .. •• -. .. b88 

Rose, C. I. Refractory materials; Method for studying attack 

of molten slags and glasses upon..ni74 

Ro.se, H., and M. Keh. M.-jrlno animal oils ; Sulphonatlon of- n018 

Rose. .1. F. 5 m Smith, G. F.n202 

Rose, .1. U., and <^rbo-Oxygcn Co, Gascons fuel and process of 

producing it (P) 8778 

and J. Harris. Gaseous fuel for cutting and welding metals (P) BH 

Ro.se, T. K., and J. H. WaUon. Nickel; Working of-for 

coinage. 

Rose, W. 0., and 0. .7. Cox. Arginine and hfatidine ; Relation 

of-to growth . bH)26 

Rase. Downs and Thompson, Ltd. See Andrews, T.B877 

Rosen, 8. 5 m Friiukel, S. .. .. .. .. .. B349 

Rosenbaum, J. See .lascowltz, I. .. .. .. .. .. B523* 

Rt«cngren, E. 5 m Paul, C. F., jun. P3 

Ko.scnhairf^ W. Ferrous alloys research.B832 

Steel: HardenBig of..8832 

ana .f. D. Grogan. Aluminium; Improving commercial - 

^P) n.S39 

Itosenhftuer, E. 2-Methyl-4-hcn7,ylqulnolIno .B781 

and others. Quinoline dyestuffs.Br*r>l 

Rosenheim, A., and K. H. Yang. Vanndlc arid; Alkalimetrlc 

determination of-and preparation of vanadlo-lodatcs. 

vanadiopcrioilatM, and vanadlophusphatcs (P) .. .. B85 

Rosenmund, K. W., and W. Kuhnhenn. Iodine value of fata and 

oils; Method for determination of - iisfng pyridine 

sulphate dlbromlde.B23 

and O. Langer. Cstalyste; Influence of supporting media on 

activity of . B231 

Roseiuttdn, L. Alkali xanthates; Method of producing - (P) B908 

and Great Western Electro Clicmlcal Co. Hydrochloric acid; 

Production of —— direct from chlorine (P) .. .. B467 

Zinc chloride; Ih'oceas of making-(P; .B42() 

Zinc chloride solution; Evaporating-(P).BftftH 

Rosenthal, A. See Walbaum, H. .BS-I* 

RcMenthal, L, See Bayer, F., and Co. 8434 
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Rosenthnl, O. Oils and fats; Kxtractlon of material contalnine 
with volatile solvent, (P) . . . . 


Kilns; Operation of ceramic muffle-tunnel 


See NrniKTR. (J. 

Ro.'^Rntlial mill others. 

... 

Roscnthalcr, I,. Copper, alkaloids and psicaino base; Mlcro- 

choinloftJ deteirtlon of- .. •• • • • • 

I»ota«Mlmn, ammoninm, and magnoaium; Crystal preripatation 

reactions of. ., v 

Sul[ilwl/e; MicrochcmlrAl detection of —- as silver.sulpnaw 
and A. Abclmaim. Mercury compounds of purine dorivatives .. 

Koflina.I. DyeliiR hanks; Apparatus for-(P). 

lloM, ¥. E. Photographic film; Menauratlonal charactcrtstlcs of 


B428 

n0(K> 

b851 

b20S 

V74 

m71* 


hlU 
B870 
n27a 
hi 68 


B144 

nl44 


li70 

H878 

li888 

»970 

H388 


B7«7 

n396 

Bf>r>9 

fits 

ni8 

B928 

B145 

n8r>5 


It494 


H804 


Poss, (J. Zinc oxide; Oven for the proiluctlon of —— (P) 

Iloss, J. H, Chloroform and chloral hydrate; Colour test for- 

and J. M. Payne. CcUuIobc ; Action of cliloral on- .. 

Hobs W. H., and W. Hazen. FertUIscr; Preparation of a ron- 

ceiitratcfj-(P) •• • •• •• 

Fotasshim phosphate; Commercial preparation of-- (P) .. 

and others. Phosphoric add; Preparation of Replace- 

ment of sand by potash silkrates In the volatilisation process B680 

Bryan, .. 

llosa-Tacony Crucible Co. See Rrockbank, C. J.B428, li788 

Boasbera, W. N., and 0. E. Sheridan. Caldiim solphldc etc.; 

Manufacture of-(P) .1^558 

Bosset, II. Temperature of miscibility of liquids; Determination 

of .. .. .4 . . • • • • . . B5 < 9 

Md othvre. MIsrIhllity thmpvratmv,; Am.lic»tlon of - — to 
the exanilnation of cacao butter atid the Identifieatiou of 

certain product* . 

Roesl, a. Colloidal sulphur; Properties of. . 

Rossi, P. Alumlnlam; Powder for soldering — (P) 

Rostock, P. Tissues; Test-tube reactions for damage and death 

Rostosky, L. Aluminium ; Solder for-<P) . 

Rossak, C. Powdered coal; Physical properties of-of vap^lng 

degree* of fluenetw, and distribution of ash and voiaUle 
matter among fractions of differeut size 
Roth, O. B. Salvarsan and ncosalvarsan; Biological standardisa' 

tton of.. 

Roth..I. .See Ucuser, E. . 

Roth J., A.-O. Kisenglesaerclcn u. Maschlnenfabrlken. Olay and 

like material; Preparation of-for moulding <P) 

Roth. M. Coated paper; Manufacture of-(P) .. . . 

Paper slioet; Compound-and proceasfor manufacturing It (P) 

Itot-h, W. A., and others. Mioro-combustton bomb .and mioro- 
ealorimeter . 

RothftT, G. Cadmium; Separation of-from mercury by mcaua 

of pyridine . 

Rothlln, E. Ainylose; Docs the "autolysts” of - depend on 

a fermentation process ? . 

Rothmann, A. See Bochringer, C. i\, und Sdhne. 

Rothwell.C. Kugelmass, J. N.B292 

Rotophot A.*0. fllr gruphlseho Industrie. Photographic toning 

process (P) . • • .. Hi 55 

Rotter, O. Arnmontnin snlpbatc-nitrate; Experiment* to doter- 

mine whether-as prepared at Oppau possesses exidosive 

propertl^ .. . 

Roubaud, E. C., and R. A, Velllon. Mosquito lunauor Uie like; 

Product for destroying-(P) . 

Roueka, E. Recording apparatus; Apparatus for rocording a 
number of j^^cal or cltfualcai values by means of the 
same —— (^P) 

Recording or Indicating any cpiantltlos or qualities at u distance; 

Apparatus for-(P) •• . 

Roiigcbief. H. Sfte ftergent., E. . 

Rousseau, 0. Ifi. C. Pnlvcrteers; Oio-(P) . 

RmMscaux, E. Nitrogen; Determination of - in non-homo- 

gencuus products 

Roux, C. A. Peat; Drying and carbonisation of- 

llowart, B. Glass ; Drawing of-In nheet form <P) 

Rowbotham, K. C. R^. Wool and Uka fibrous material; Apparaki* 

for drying loose-(P) . 

Rowe, A. Vf. J£t.her; ImpuriUo* of amrsth^c- 

and E. P. Phelps. Ether; Determination of peroxide as a oon- 

taminant of. . 

Rowe, F. M., and S. G. CorblsMey. Printing colonr*; Composition 

of some rapid fast. . 

and C. Dfcrtn. Azo colours; Identification *4 IzksolnMe-on 

tlhe fibre and iwso pigmenta in aubstanoe . 

and F. H. Stafford, frtotiyng cokMin; ik>mpoatt4aB of tome rapid 

fggt.. 

Rowe, F. W. RroAxe; Meet of cattUig temperature and heat 

treatment on physical properties of a hisfii-tln -- 

OuQ'inotiU; Inflnonoe of cualing temperatute and mass on 

physical properties of Admiralty. . 

Zlnc'bronte; Effect of casting temperature on physical pro¬ 
perties of a sand-cast ——• . 

Rowbon.B. .See OnreteA, A. .. 

Roxaa, M. L., and A. A. Africa. Sugar factories; Clarification In 

raw ——.- . 

Roy. D. C. See Sircar, A. 0. .. .. .. 

Boyitcr, P. H., and T. L. Joseph. Blast furnaces; Effect of com¬ 
bustibility of coke on descent of stock in —— .. .. B470 
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J1454* 

B8«7 

«81« 

B776 

B50S* 

0213* 
B92r> 

B888 

B708 

n704 

b708 

B834 

B834 


.. B548 
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BAQS 

Rubber Regenerating Co. .SeeRussHl, J. H. .BW20 

Rubtsov, P. P. Potassium carbonate; SoUibUlty of-in water b64 

Ruck, B., and A. T. IjehoBo. Rcfraetety artidos, such os retorts 

for zlno smeiting; Mantifoofcnre of(F) h340 

Rude, J. Carbonisation of solid fuel (P) .^ • • B663 

Coal; Carbonlsatkm of-and prodootion of high-grade gas 

Fuel; Drying of damp-containing h^men fp) .. .. B6fi2 

Gaa, low-temperature tar, and aemt-coke; Production of-- 

(P) .b3«5, B688 

Rudelotf.K. Bttnte, W.B133 

Rudolf, F. A., and J. 0. Ryder, fiulj^urlc acid; Manufacture of 

-(P). .. lJfl4 

Rudolfs, W. See Campbell, F. ..B6W) 

Rudolph, W. Extraction plant; Rotary-(P).hll9 

Kiie, J. D., and others. Sulphite pulp; Decayed wood for — .. bSao 

Rfihr, A. Coal or the like; Apparatus for the dlatfllation (rf- 

(P) 4 . . . . 4 4 4 ■• •• -• •• B825 

and Kohlen*chpidung8*Qc9.m.b.H. Coal and other substonees; 

Apparatus for the dlrttllation oi " - (P) .. • • B869 

Ruell, D. A. See Haworth, W. N. . 

RUsberg. F., and Rhenanla Vereln Chem. Fabr. A.-G., Aweignieder- 
lassung Mannheim. Bauxite and the like; Repeatefi uae 

of tlie same sodiom carbonate for decomiioslng-(P) .. B95 

See Ehenania Vereln Chem. Fabr. A.-O., Zwcignlederiasaung . 

Mannheim .. .Bl#8, B294, B334 

Rlitgerswerke A.-G. Arc-light electrode*; Production of -(P).. ^50 

IMntteg colours; Black-(P). 

Ruff, O. Chromium-oarbon; The systera —— . bW 

Gems; Preparation of synthetic-(P) .. •• •• *747 

Plastic masses from non-plastic oxides; Production of —(I) 

Plasticity .B'*® 

and H. Brintzlngcr. Thorium, zirconium, and titanium dioxides; 

Reduction of. b65 

and E. Foewter. Calcium carbide; Synthesis and decomposition 

of.. b254 

and W, Goebel. Aluiniuhim oxldo; Plastic masse* wltii- .. i)748 

and H. Golla. Sulpljur chloride; Purifying -itom hydro- 

oajrbonB .. .. .B'®' 

and K. HohUeld. (iiarcoai; Active-. Activity and oontent 

of foreign atoms . • • B3fl2 

and J. Moczala. Ziiconlum dioxide; Plaatie masses with B748 

Ruffert, G. Paper; Removing printing colours from —- (P) •. W77 

Rttgglcs-Coles Engineering Co. See Finch, F. E.B822 

RuggU, P., and A. Flschll. Cotton dyestuffs; Fixation of some 

aubetantive- • • • • *555 

DycstalR in dye-baths; Detewniaation . • • *554 

Orange II ; Dyeing wltii acid wool dyustuffs of the type of 

——4 .. .. 4. .. - 4 .4 •• B554 

llumplcr, E. Refrigerating apparatus and systems (P) .. .. ^9 

and A. Renuau. Refrigerator; Absorption-(P) .. B..40 

Runge. L. Starch; PreparuUou of-which forms a paste with 

cold water (P) .. .. .. • • • • • • *3® 

Hnnge-Werke A.-G. Fibres, fibrous and cellular material, textile 

fabrU^s, i*aper ami similar inateTlal; Impregnating- 

with rtibber (P) . ♦ • • • *290 

Ruukel, R., and A. Koch A.-G. Cellulose; Production of ~ 

fKHn fibrous peat (P). 

ifee Koch, A. .. . • • • • • • • ■ • • • • • BaOJ 

Runne, H. See Gche \md Co. A.-G.»358, Bfll7, B849 

Rune. H., and F. Wiederkehr. Cureumonc from turmeric oil; Con¬ 
stitution of. . 

Rupp, E. Ammonium sulphide froup; QufiUtative analysis of- J‘23.5 

Chlorine and bromine water; Alkallmetric determination of 

-, and observations on lo^ne solution.Bf<9.5 

and P. Malss. lodoroetric detormlnations wHh N/iOO sohitions .. B62() 
and G. Slebler. Arsenic in phannaoeutieal prepai^oni; Bromo- 

metric det^mlnatlon of —— ., .. .. »614 

Lead peroxide, red lead, and manganese dioxide; Bromo- 

I metric determination of-.. .B460 

i Ruppol, W. Klektro-Osmoso A.-G. .. U399* 

; Rupprecht, Q. Zinc silicate melts; Production of-(P) .. B293 

j Ruprlght, H. J. See Strosneker, 0. J. .H87 

! Riisby. J. M. Coal and the like; Gasification of bitetmlnons- 

; (P) .B653 

Coal and like material; Carbonisation of bituminous-(P)-- *778 

! and United Gas Improvement Co. Waior-gas plant; Self- 

sioamUig blue —— (P) b2®6 

i Rushton, A. Annual Meeting proceedings.2I9T 

i Russell, E. J. Barley; Infiucncc of soil, season and manuciDg on 

the quality and growth of. . b093 

RusscU. J. E., and Rubber B^oncratlng Co. Rubber; Reclaiming 

— (p).mo2o 

i Russell, M. Ffltere; Process for revivifying-fp) .. .. U855* 

Sugar and other liquids; Filtration or dcoolorlsatios of- 

! and revlvifteation of animal charcoid and other cacbonaceous 

1 filtering media (P) *271 

i Russo!), R., and H. Broomfield. Asbestos or aSbeatos pyroducte 

impregnated with rubber lateix; Manufactitre of —— (P) *880 
Boots, sbM, ote. *, Material fm* use In the manufac tu re of •>—> 

! (F) b(K)6 

Leather and leather waste ; Treatment a<—<f^ .. b268 

I Rubber oompounds as used In the maaufaotuie of nikber goods, 

' insulating paints and vamlsbcs ; Method of mixing-(P) B480 

i Rubber latex; WateriHx>ofing artidet or materials b/ the use 
! of-(P) .B843 

Textile fabrics; Filling, or dyeing and filling, of—> (P) .. *709 



























































NAME INDEX. 


8 !^ 


PAOB 

Enascll. R. P. See Whitman, W. 0. .. 19ST, iy7T, B386, B677, li946 

Roasell, W. P. Kubber; ValcBoteaUott of-(P) .. b7W* 

and Norwalk Tire and Rubber Co. Indlarubber or rnbber-l]ko 
subatances: Accelerating the vulcanisation of natural or 

•itlScW-(P> .B799 

Rubber: Vulcanlatog-—(P) .«799 

Ronseli-Wells, B. See Haae» P. .Bie7 

Ruston and Hornsby, Ltd., and others. Gas producer plants; 

Scrubbers for use In - (P) . b40 

Ruth, J. P., Jvin, Sewage; Aerating and activating-(P) .. !i534 

Ruthrauff, B. B. See Stanley. W. E. .B727 

Rott, 0. H. See Francis, F.n2fir> 

Ruzlcka, L., and P. Balae. Terpene compounds; Higher - 

d-PJraaric acid.iil>6ri 

and J. Meyer. Terpene compoiimls ; Higher-, Abletic* arid ; 

Mild action of potasalnin permanganate on- .. .. BlU 

ami S. Pontaltl. a-Flueno and i-pinene; Synthesis of - .. ii57G 

and M. -Stoll. Terpene compounds; Hlgliur-. Conatitutlon of 

eadlncne ►. . b278 

Terpen© compounds; Higher-. Cadinol from galbanum oil b278 

Terpono compounds; Hlgiier -. Constitution and Isomer- 

JsatloD of rt-caraidiorene.B400 

Terpene coioponnds: Higher-. Sesquiterpenes and 

sesquiterpene alcohols from camphor oil. b400 

and others. Terpene compounds; Higher-. Carbon skeleton 

of abletlc acid, and debydrogonatlng disru{d4on in the abictlc 

acid series .BlU 

Terpene compounds ; Higher -. f-PImarlc acid .. k576 

See fitaudlnger. U .B398, Bft73 

Ryan, J. H. Satin white for coating paper and process of manu- 

fact»ire (P) m3 

Ryan, R. W.. and Carnation Milk Products Co. Lactose; Ptoccms 

of recovering-from milk or whey (P>.n701 

Ryan, W. J. See Weir, J. W.ul006 

Ryan, W. P. See Haslam, R. T. .. .. .. .. .. »249 

Ryder, J. C. See Rudolf, F. A. b94 

Ryley, 0. F. See British CelluJose ami Chemical Maiiuf. Co. .. B^;r»4* 

Ry»chkowU«ch. T5. Graphite ; Kloctrlcal conductivity of — - .. Bfil 

Grapidte as a metAllic modidcation of carbon.B293 

and B. Kostertnann. Graphite; Density of .. .. Brt32 


s 


SabalUsclikii, T. Nutrition of plants with aldehydes .. .. ns42 

and F. Hull. Chromium oxide.BSi'j 

and K. R. Dietrich. Bromine and Iodine value-s of oils; Deter¬ 
mination of — by treatment with bromine vapour and 

weighing !!52.^) 

Fats ant! oils: Addition of bromine to-, and <lete.vmf«ati<m 

of the bromine value.n7r>r> 

and O. Kubisch. Alkali carbonate in presence of WcarbonaU'; 

Determination of. Rr»,')6 

8o<liani bicarbonate : Conversion of-into .sodium carbonate 

in aqtieons solatlou.BGGO 

Sodium bisulphite; Docomposlikm of-in aqueous solu¬ 
tion .Bfi70 

T’otassiiim bichromate; Decotuposltion of-iu aqiteotis 

solution. .nfi.'ie 

.iji'l H. Rlosenberg. P'ormaldehydo; Docs-Interfere with 

deterratnatfon of sugar and starch. 

Formaldehyde; Polymerisation of to cjirbohydrates by 

PhaseeUue multifinnii and the pclarttonhim l'306 

Formaldehyde In plants and plant mab^rlal; Behaviour and 

defection of . n346 

Dd M. W. Zaher. Lupin alkaloids; Determination of- 

especially iu lupin gee<i# .. .. .. .. .. 

>b{iti\nl, L. Colloidal rorrous sulphide prepared In presence of 

gelatin.nil 4 

Colloidal ferrous sulphide prepared In presence of Iron. Expen- 

menta on mbhlts by endewenous injections. b232 

‘efay, S. See Bergmann, M.liCHt 

charln-Fabrlk A.-O. vorin. FaWberg, List mid Co. See imtler 
Fahlberg 

Her, W., and others. Milk having a low bacterial content; 

Types of bacteria in..D102C 

hsiscliCT Scrumwerk A.-G. Methylar-slnlc acid; Preparation 

of a calcium salt of-(P).P849 

Salt mixture containing all the salts of blood-seram; PieiMr- 

fttloD of a dry, completely solulde-(P). 

ranok. J. Nickel-chromium alloys; Magnetisation of - 

above the Curie point. b38.'» 

Dckcl and olectrolyUo chromium; Magaetisatton of alloys of 

..B220 

re, C. E., and W. Q. Dalton. Thymol and carvacrol; Deter¬ 
mination of-In Siwnish thyme oils.B1029 

rehlel, P. Ik Su 8hswha&, y. F.»028 

Hard, B. Beet molasses; Direct and double polarisation of 


.Molaaeea; BxtmeUon of sugar from beet — by the 1 riedrich 

and Rajtota p roo wa . ..1)901 

Rafhnoae In sugars; Determination of —Content 

rafRnoaa faa molaaaea. B6M 

nt, 8. J. See Comber, N. M. BflfiS 

Barl)e, 0. See Lloyd, H, G.Bl«* 


BAOi; 

8t. dalreDevlUe, .T. Coals; ABglutiimflngvalucof-.. ji.')4,') 

St. john, A. See Chaney, N. K..b1I9 

SaJouB, P. Olives; Composition of Corsican- .. .. D1018 

Sakamoto, T. See Hara, K. 

Sftklatwalla, B. D. Ferrous alloys (P) . 

Steel and Iron; Maniifao^re of alloy-fP).}ii7l 

Sokom, D. AoefaMehyde; Preparation of -from ac<’tylcne 

(P) .B.149 

Sakrytl, C. H. See DrcfnhJ, L. C. . iir>7 , b632 

Saks, V. V. See Vrrdcrevaky, D, N. 

Sakttrel, K. Emulsions such as milk, blood, and latex; Sp<‘«(i of 

sedimentation of..iiTGU, ti102(J 

Sulamon, M. S. d-Cumphor; Melting |ioint and iodine value of 

refined natunU..uiij 

SaiacM, J. Ammonium persulphate; Electrolytic preparation 

Said, J, W., and C. IT. Badger. Beverages and other foods; Con¬ 
tamination of-with zinc.B273 

See Wilson. J. R. b399 

Sallsbmy, II. .\f. See Davis, C. E. 

fialisbury-.Tonc.s, F. W. See Glrouard, 13. P. C. .. .. .. lufsp* 

Salllngcr, H. See Ran»unn, E. .pHOt 

Sallmann, R. See Society of Chem. Tud. in IkmJe. 

Sails, C. M. See McKee, K. H. .. .. .. .. ., USTH. n7S,'i 

Sulmang, H. Smoke; Analysis of.. iirIU 

Salomon, t). J3. See Stiasny, K. 

Snltrick, W. R,, and R. W. Stiroson. Kerrochromc; Refining 

-(P).B2‘J2* 

.Salzmanii, R. See Plefet. A.Ijc).',7 

Samcc, M., and others. .tinylopTtlna prepared from various starches nfios 
Samcshlma, .L, and K. Hayawhl. (’Ivucoals; Adsorption of sir 

by varioiw kinds of ..^097 

Samollow, .r. \V. (’alcite : Lowering of <leeomposition temperature 

of-by jMJmixturo with other substances .. .. n.'iU.'i 

Sarater, W. See Pfyl, B. . 

Samuel, T. See Norbury, A. J>.H.',2I 

SainuolKcn. S. See. Ileuser, E.n874, B66S 

Sanborn. N. K. See Kohman, K. F. .]«397 

Sand, H. J. H, See Hawley, H.liP2 

S-mdahl, R. See Christenson, 0. F/.nlfilS* 

Sander, E. See Nolte, 0. 

Sander, F. See Chem. Fabr. Grleshelin-RIcktron .. b282, r 283, r.7.37 

Sander, L. FriodWnder. P. ..B4fil, Ji4tll 

Sander, W., and K. L. Meissner. Aluminium-inagncsIum-sHloon- 
zinc ; Mixed crystals rich in alimilninm In the quaternary 

.system - .. .. .. .. .. m259 

♦ See Miiller, K. .B752 

Sanderson, C. W. Rubber testing; Crude .. Rate of cure .. n917 

Saiido. 0. K., and .T. U. Lloyd. Rutin; Isolation and identification 
of —— from flower* of the elder (Samht/ette canadengit, 

L.) i{2SS 

Sandoz. M. See Kehrmann, F.P8C 

Sanfourebe, A. Nitrogen; Relations l^etwecn some oxygen com- 

p««)nds of — ■ .Bfj.So 

and L. Oardent. Sodium hypochlorite.ij!)7S 

Sanger, W. E., and Wurstcr and Sanger. Evaporator (!’) .. liP.'lO 

Sanyal, P. li. Soils; Determination o( carbonic acid present as 

oarbonato in..jUS3 

Sartig, .T. Niuotine; Removing-from toiu^oco (P) ., .. ns.^o 

.Sartorx’. A. and R. AntLseptic power of {wtassJum Mehromafe and 

«>pper bl<'hromat(! .. .. .. .. ,, .. n442 

Sata, A. Tuberculosis; Process for preparing a vaccine for - 

(P) B7« 

Sato. T. (.^ke oven (P) P704* 

Sauber, (L. and Biittnerwerke, A.-G. Drying drum (P) .. .. ii4f>a 

Sauer. 13. Glue; Valuation of . BCr» 

Sauer, F. Paper; Manufacture of a ehemleally active-(P) .. i*82G 

Sauer. .T. N. A. Absorbent materials; Manufacture of - (P) 

• WJ71, Bft72 

Docolorblua car>>on ; Process for preparing —— (P) .. .. Ji821 

Decolorising carbons; Methods for Uattng-and their 

comparison with *' Norlt ” .. ,, .. ., b226 

Liquid* and gases; Process of purifying sod sterilising-, 

and at^ratu* therefor . B995 

Liquids; Process for purifying-(PJ .p.398 

Sugar Juices; Process for treating-(P).n30fi 

Sugar solutions; Purifying and decolorising-(P) .. i>608 

and Algem. Norlt MaatsehapplJ. Doeolorlslng carlmn; Re¬ 
activating - (P). b608 

Liqtilds; Treating —— with pwlfylng and decolorising 

agento (P) .B321 

See Algem. Norlt Magta<4nipplJ.n548 

Sauerstoffwerk I^cnzburg. See Nledtrhftusern, B. V., und Oo. 

Sauerwald, F. Hardnes-s; Relation of-to temperstors .. B8Sfi 

Metallic bodies; Production of synthetic- by presslBR 

or sintering .b338 


and E. .laenldhen. Synthetic metal bodies; Strength and densitv 

of-and forces of srllicston between metsQic surfacat 

and E. K&ebsns. Oopper-nlokel and iron-ttlckel adzed crystal*: 

Hardness of-at fcempe»tures op to the melting point B179 

nod others. Iron; Density and expansion of moltes and solid 

grey pig ..B7i:i 
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SaiimlfTf*. A. 0. Asphalt; Synthetic mineral-(P) .. .. b74» 

Snundcrs. II. F., and Chemical Specialties Co. Ferric oxide; Process 

for proiluclna (P) .. .. .. . b641 

Ferric pltfracuts ; Process for producing-(P) .. .. B641 

Saunders. K. n. Sw Green, A. 0. . b 289*, B289*, l)29l*, B369, »604 

SaanderH. S, W. Absorption pipette for ffas analysis .. .. B310 

See Garner, W. E. .. .. .. .. .. .. .. B808 

Saiirwoln, K. BndUrhe Anllln* imd Soda-Kabr. .. B863 

Sauveur, A., and V. N. KrlTobok. Iron alloys; Use of ^odlnm pJerate 

In revealing dendriUc segregation In- .. .. BS86, B715 

Savage, W. O., and R. F. Hunwlcko. Canned fruit.Bl48 

Savoie, Q. Sm BelluccI, I.B580 

Sawal, I., and T. Yoshloka. Lime burning; Effects of sodium 

chloride upon . Bl31 

Saxton, C. Wood; Cae of-in gas producers for heating gloss 

furnaces. 

Sayre, R. B., and Metals Recovery Co. Ores ; Concentration of- 

by HotAtion (P).D680 

Sazavsky, V. Sucrose; Double polarisation methods for deter* 

mlnatlon of - .. . • • • • • • • • • 1*608 

Scales, F. M., and A. P. Harrison. Nitrate nitrogen in soil extracts; 

Determination of ——- .. .. .. .. • • 1*646 


Scanlon, T.G. 5MEborenz, 0. D. 

Scurth, 0. W. Distilled water; Toxic action of-and its antag* 

onisin by cations . 

Schaap, 0. P. A. H. Xanthine bases in cocoa and santonine In 
tansy; Determination of - 

Schaarschmidt, A. Nitrogen-fixation plants; Causes of the exphw- 
ions In at Zschomcwltz (Prussh) and Bodlo (Tessin) 

and E. Smolla. Nitrogen tctroxldo; Action of-on aromatic 

hydrocarbons, specially toluene. Cause of explosions in 

nitrogen-fixation plants . 

Sehack, H. C!opper-lead-antlmony; Ternary syvbun - 

iVe Bauer, O. . 


B875 

B1027 

b349 

B.83 

n2ri2 

B259 

1)521 


Sclisck. Se6 Qucrtler, W. 


B90 


Schadee, H. M., and Naaml. Vennoots. Hollandscho Kiinstzljdo 
Ind. Viscose; Manufacture of artificial threads, band.s, 

films and the like from - (P).B5l 

Schaede, R. Colour filters; Preparation of-from photographic 

plates. .. • • p270 


BAOB 


Seberiug, Chem. Fabr. auf Aktlen vorm. £.— continued. 
and E- Freund. Urea; Preparation of — from calcium 

cyanamldo (F) . b354 

and others. Alkylpyridlnos : Preparation of-<P) • • • • Bdll 

4-Aminoanthraqalnones and derivatives aryUted in the 

2-p08ltion: Preparation of-(P) .B854 

2-Amlnopyridloe; Preparation of homolognes of-(P) >• B891 

Photographic silver Images with a metallic base (P) .. .. B813 

Thioureas; Preparation of aromatic-(P).B446 

Vaccine; Stable——(P) b927* 

Rhode, K. .. .. .. .. .. b780* 

Scheringa, K. Nitrates; Determination of — by Orandval and 

Lajoux* method .. .. .. .. .. .. B886 

Water; Titration of hydroxyl and carbonate Ions in the 

presence of one another In drinking..B281 

Scherrer, P. See Eohlschtitter, V.1)378 

Schertel, L. .See Goldschmidt, T., A.-G.B339 

Schertz, F. M. Carotin ; Determination of-by means of the 

spectrophotometer and colorimeter .. .. .. B288 

Scheuch, W. A., and Western Electric Co. Degaslfying agent for 

molten metals or alloys (P) .. .. .. .. B222 

Schiaparelli, C., and L. Caregglo. Leather; Oolattnistng tem¬ 
perature of-and its application to study of phenomena 

of one-bath chrome tanning.Bl42 

Schlcht, O , A.-G. See GrUn, A.B795* 

Scliidrowltz, P. Rubber; Manufacture of —- (P) .. .. Bl42 

Rubberised paper and other fibrous compooitlons ; Manufac¬ 
ture of —— (P) .B201 

and M. 8. Stutchbury. Rubber; Manufacture of-(P) D880 

and Vultex, Ltd. Paper and other fibrous compositions ; Manu¬ 
facture of-(P).B74S* 

Schlepe, W. A Butter; Preparation of artificial-(P) .. BB34 

Schlerenbock, J. See Terres, E.B585 

Schiff, P., und Co., and A. Borchers. Arc lamp carbons and 

electrodes (P).Bill 

Schiff, S. Dental cements ; Preparation of-(P) .. B010, B966 

Schiff-Glorglnl, R. Bran; Preservation of-(P) .. .. B196 

Schiftan, E. Extracts ; Preparation of. .B926 

Schiller, H. Glass; Electromotive characterlsth^ of- .. B569 

Schiller, N. See Fernbach, A.B687 

Schilling, A. Salt; Recovery of-(P).B908 


Schaefer, E. R See De Rue, J. 


B976 ; Schllt, M. Wenger, P. 


b97() 


Schaefer, K. Water; Automatic apparatus for determination of 

-in coal, tar, and oils.i 

Schntziein, C. Arsenic content of mus<s, and InOuence of addition 

of sulphur on elimination of arsenic during fermentation.. I 

Shaffer, P. A., and R. Ronzonl. Ether; Determination of- 

In air and in blood, and Its distribution ratio between 
blood and air .. 

Schafmclstcr, P Tammann, G. .I 

Schalck, B., and A. Szegvarl. Ferric oxide sols ; Slow coagulation 

of concentrated-to reversible jellies.I 

Schall, 0., and W. KIrst. Ketones, e.g., menlhone ; Cathodic 
rediictlon of- 

and H. Markgraf. Cobalt and nickel triacetates; Electrolytic 

production of - from the diacetates. Electrolytic 

production of nickel trichloride .. .. .. .. i 

Schanche, H. 0., and E. I. dn Pont do Nemours and Co. Lltbo- 

pone; Process of mulfiing-and apparatus therefor 

(P).I 

Schapovaloff, 3. Photographic pictures; Support with a coating 

sensitive to light for the production of coloiired-(P) .. 

Scharlow, L. Bromide photographic emulsion ; Method of making 

slow. .1 

Rcharrcr, K. ^eoNlklas, H. -. .. .. .. i 

Schartow. L. See Strcckcr, W. .] 

Scharschmidt, O. See Meigcn, W.i 

Scharschu, C, A , and General Electric Co. Steel; Electrometal¬ 
lurgical refining of-(P).^ 

Srhaum, K., and E. Langerhannss. Sliver halide films; l^ogrcs- 

slvc and retrogressive processes In-.. .. .. ; 

and others. Filtration process ; Studies on the —— .. .. ] 

Schaumann. 0. Kallc und Co. A.-O. .. .. .. B6i7, 

Seheff. 0. (’olourlng matters formed In the orcinol reaction of 

pentoses; Absorptive spectra of- .. •. l 

Pentoses; Spectraphotometric determination of — 

Scheffers, H. Solarlsatlon ; Studies on- .. .. .. 

Schelb, 0., and M. Koch. Preserving meat, poultry, fish, and other 
articles of food, such as eggs, fruit, vegetables and the 

like (P) ] 

Schelblcr, H. N-Alkylamlno-fatty acids and their N-ncldyl 

derivatives; Preparation of-(P) 

Schcldcmandel, H. Colloidal solutions ; Production of-(P).. 

SchcHenberg, A. .Sac Fischer, F.B.536, 

See Ttopsch, H. B323, b323, b323, I)323, d323, 

Schemnitz, D. A. See Ellis, 0. W. 

Schenck, R. Oxygen and oxygen-enriched air; Use of-in 

production of pig Iron 
Schepp, R. See Schwalbe, C. G. 

Sobering, Chem. Fabr. auf Aktlen vorm. E. Barbituric acid com¬ 
pounds ; Manufacture of-(P). 

Bornylene; Preparation of-(P). 

Quinol: Preparation of-(P). 

Vaccines from bacteria ; Manufacture of-(P) .. .. J 


Schlmansky, S. G., and others. Flax; Cottonlalng-.. .. 1)11 

Schindler, J. Wine ; Determination of dry extract of-.. 1)308 

Schlnz, H. 5c«Ruzicka, L.. .. .. Bl14 

Schirm, £. See Melster, Lucius, und Brfinlng .B402 

Schlp&fer, P., and P. Debrunner. Graphitic carbon and coke; 

Specific heat of..B240 

Schlec, 11. Colloidal and complex silver preparations ; Concentra¬ 
tion of silver Ions in solutlous ol-, with special reference 

to their medicinal use .. .. .. .. .. bOEG 

Schleicher, A. Alloy steels; Defects in- .. .. .. Bl8 

and 13. Rfisaler. Paper ; Detection of free acid in —— .. .. b553 

Schicifenbaum, W. lloscnhanor, E. .. .. .. .. B661 

Schlenk, W., and T. Wclchselfelder. Hydrogenation with a nickel 

catalyst; Nickel hydride,and mechanism of- .. ii215 

Schlcslnger. H. I., and H. B. Sleins. Barium manganato ; Solu¬ 
bility product of-and equilibrium between manganato 

and permanganate ions .. .. .. .. .. B940 

Schloeraann, E. Paper for photographic purposes; Manufacture 

of-(P) .H8I2 

and Klno-Fllm Qes. m. b. H. Light filters ; Preparation of- 

(p) n579 

Schlatter, M. Zinc plating on copper (P).1)301 

Schlossberg, I. See JJrzrbst-Ges. .. .. .. .. .. B293 

Schlubaeh, H. )!., and K. Maurer. ^-Mcthylglucosido ; Prepara¬ 
tion of..B003 

andH.Mlcdel. Ammonium as reducing agent. b905 

Schlumhergor, E. Gems; Production of synthetic — (P) B407, B696 
iVfl Schott und Gen. .. .. .. .. .. .. B678 

Schlumpf, J. Dyeing, bleaching or the like, yarns In strands, 

loose material, and the like (P) .. .. .. .. b629 

Hank dyeing and like machines; Means for simnltaneonsly 

advancing ond rotating the rollers In-(P) .. B416* 

Schlundt.H. Ses Barker, H. H.B426 

SchluttIg.W. 5«sMUner.E. 1*772 

Schmal, A. See Lilera, H. .. .. .. .. .. .. B648 

SchmaUuss, H. Methyl-magnesium chloride for Orlgnard reac¬ 
tions ; Preparation of..B805 

Pigments ; Formation of-.. .. .. .. .. Bft85 

and F. Werner. Pigments; Formation of..B985 

Schmalz, K. See Piingshelm, H.B28 

Schmid, A. Diffusion gas electrode.B43U 

Schmid, H. Fast Steam Green: Printing white discharges on-. 

(Report by A. Lauter.) .Bl4 

Schmid, H., Brttnn-Kbnlgsfelder Maschlnen-Fabr. der Maschlncn 
and Waggonbau^abr. A.-O. vorm., and K. Fuchs. Petro¬ 
leum and similar hydrocarbons ; Fractional distillation 

of-(p).B779 

Schmid, L. Fats; Avoidance of losses doe to persistent emulsions 

In refining. .’ •• •• *23 

Schmldlnger, K. See Elbnor, A. .. BlOl 
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Schmidt, A. Set Fischer, W. M. .. b449 

See Roseohauer, £. 11551 

See Schmidt, C. .. .; .U205 

Schmidt, A. A., and International Precipitation Co. Electrical 

treatraentof gases; Apparatus for-(P) .. .. nilO 

Schmidt, 0. and A. Waterproof coatine compositions (I*).. .. B2d5 

and others. Magnesia cement, anti-metiou bearings and com¬ 
pounds ; Process of manufacturing-(P) .. .. b424 

Schmidt, K. See Duttenbofer, M. b374 

Schmidt, E. G., and others. f-Leucic acid; Formation of-in 

acetone butyl alcohol fermentation . bS43 

See Fetorsun, W. H.DS83 

Schmidt, K. K. 0. Invertase; Repeated use of same quantity of 

-for inversion of sucrose In preparation of invert 

sugar, artlllclal honey, etc..BIOS. b!)92 

Schmidt, E. W. Soap solutions ; Fuugldda! action of-.. u765 

Schmidt, F. Celluloso derivatives ; Manufacture of useful articles 

from wa-sto scrap of-(P) .ji^O? 

Schmidt, H. Pumps for dUtlHatlon installations, solvent recovery 
plants and similar installations for the recovery of 

liquids )>y heat treatment (P) u543 

See Chem. Fabr. von Heyden A.-O. .. nSOd, hbIO. U810 

Schmidt, H. F., and Wcstlnghouse Electric and Mannf. Co. Re¬ 
frigerating machine (P) .1M07 

Schmidt, jr. See Troeiiscgaard, N. b31 2 

Schmidt, L. Rornyl chloride; Production of-(!') .. .. nH jy 

Soaps ; Mauiifacturo of glycerin and alkali-—(P) .. B102* 

Schmidt, M. jSw Kallo und Co. A.-O. .U‘{20 

Sclimldt, M. P. See Kalle und Go. ii370, 1)705, H825, n32.5*, B905 
Schmidt, 0., and M. Hahnie. Cemc))t and artificial stones; 

Method of producing a hydraulic-from bituminous 

shale slag <P).BOl 1 

See Baill-scho Anilln- und Soda-Fabr.u.537, «ti44* 

.Schmidt, P. F., and P. Ra-ssow. Prussian blue ; Analysis of--nOlO 

Schmidt, W. Tung oil; Drying of..«604 

i'ce Gliem. Fabr. Grlcshelm-Elcktron .. .. H3K8, nOU2, n«7<) 

Schmidt, W. A., and IiitoruationnI Precipitation Co. Guserf; 
Electrical jjroolpitation of suspended particles from — 

(P) iiS)30 

Zinc : Production und recovery of-in finely-divided foini 

(P) JI1018 

and others. Metallic values; Processes for recovering - 

from ores by cl)!oridlsli\g roasting H') DDfiO 

Soliiiildt-Nielscn, S., and A. W. Owe. Iodine value of fats; 

Comparative Investigntlons on dftermlnatlon of- .. )i:i02 

Schmidt’sche Hclssdampf Gcs. Vapours from evaporators In heat 

accumulators; Utilisation of-(J*). n'J'iH 

Scliralcs, G., and Deutsche Luftfllter-Ranges, m. b. H Gases, e.ij., 
air for treating photographic matcrlulH ; Konoval of dust 

and moisture from—(P) . .. .. uOir, 

Schmitt, K.O. .Sec Pflttgcr, W.Hg 51 

.Schtnitz, F. .Steel; Comparison of bush; und acid - — .. .. b 97 

.Schmitz, If. Wood decay In alkali aolla .rifl45 

Schmitz, If. L., and A. 8. Loevenhart. Local nnipstlietic j)ropcrfies 
of p-aminobcnzoyldl-iso-propylaminocthiinol hydro¬ 
chloride (“ isocalne ”), cocaine, procaine, and butyn .. iiyuo 

Procaine derivatives ; Study of two series of-with rcioi- 

cncc to relationalilp between pliarmacological action and 
cliemical constitution .. .. ,. .. .. uo'jo 

Sciuidfz, K. See UuUlg, G. F. n 6 y 4 

Sdmtc'del, T. and II, Klenckc. Sulphuric acid; Proccfis for tlic 

production of - (P) *.nlOlS* 

Schmolke, A. benzol In gas; Determination of content of- 

with activated charcoal .jcii ‘2 

Schmtlcklug, A., and F. Knipp A.-G. Centrifugal drum (P) iGO 

Schnabel, 11. Rcfractorv material; Production of - (P) .. 1)944 

Zlno ores; Reduction of - (P).BDU 

Schnair, U. Artificial stone; Manufacture of-from magnesia 

cement (P) ), 3«4 

-Schnarr, J., and Co. See KalusowskI, Jf. E. .n 3 r,l 

Schneiblc, J. Heat exchanger (P).nlG 7 

Schtjeidw, A. See Kitncr, P. H 85 B 

See EiedcrbayerUchc Ccllulosewerkc A.-G. .! u743 

SMineldcr, C., and J. Beckmau. Kiln; Rotary-for burning 

, cement etc. (P) 1,517 

Schneider.^K. Acetylene; Storage of dissolved -- In bottles 

Schneider, F. See Heueer, B. .! !! 1" 1,904 

Schneider, G. See Glund, W.ii27H, 1 ) 547 , B 547 

Schneider, H. See Society of Chem. lud. In Basle .. .. H5()5, »8<J2 

Schneider, K. See Bbtncr, A. .. .. .. .. ,. b478 

Schneider, I>. Water-glass and process of production (P) .. B558 

SchDeldcwInd, R. See Baker, K. M. B 474 

Sebnetb, T. See Melgcn, W.‘ ] B 574 

Schob. See Bchttrmanoi . b299 

Schobcl, A. H. See Society of Chem. Ind. in Basic .. .. i)662 

Sehoch, E. P. Lignite; Dehydrated —- (P).8898 

Sch<Jbl, 0 . Cliaulmoogra and allied preparations; Chcmotherapcutlo 

experJmeuta with. .B342, B905 

thaulmoogrt oU; Comparison of antiseptic power of — 

«r,A w V vegetable and animal oils .. .. B342 

®l*Woctlng power of vapours of vegcUble 
bacteria. Chemotherapeutic experi¬ 
ments with chaulmoogra and allied prepare.twns .. .. n766 


Schocller, W. Charcoal prcparatlona; Production of liighiy bac¬ 
tericidal - CP) .. .. .. .. 

Bchocller, W. R., and £. F, Waterhouse. Kioblum; Volumetric 

determination of . . 

Schoen, M. Cereal foods; Manufacture of - (P) 

Flours and like farinaceous substances; Preserving - (P) 

Schdu, R. Su Mayer, E. 

See Mayer, B. W. .. .. . 

SchOn und Co. A.-G., Uarburger Chem. Wcike. MagnesLa ; Procesa 

for calcining-(P). 

Schoonbeck, F. Dental cements; Production of-(P) •. 

Schdnborn, H. Glasses: Electrical conductivity and tnin-for- 

instlon points of.. 

Schbnfclder, R. See Ohiud, W. 

Kchoflold, F. H. Calorimeter; Iron-mercury- 

Optical pyrometers or the like (P;. 

I and D. C. Gall. Pyrometer of tlie disappearing tllumcnt type ; 

j Direct-reading .. 

I ScholJer, F. Milk adulteration ; Combined-and its cnlculatioi) 

I 8choIz, M. P/atik discharge patterns; Producing-on fabii's 

(P) . 

I Textile fabric, paper, and like materials ; Dyedug —— (P) .. 
i Scholz, V. Leather; Impregnating vegetable, animal and mineral 
1 fibres, yarns and fahricn with —— (P) 

! and C. Tlcdeinaun, Chem. Werke. i.liioloiim scrajts ; Process lor 

j the working up of-ijito new lluoJeum <P) ., 

I .Heholz, W. See Rheuunia Verein Chem. Fabr. A.-O. 

I .Schomierts, A. P. Zinc smelters ; IToheatlng kiln for-(I').. 

' Schoorl, N. Coal and coke; Formal water coiitent of-.. 

See Regenbogen, A. . 

Schopper, W. Precipitation of aqiicou.s solutions of metallic salts 
with calcum carbonate and calcium hydroxide .. 

Schorgor, A. W. Llgnoccllulosc; Gelatlnlsatlon of-. Acti.iri 

of dilute sodium hydroxide ajxl cuprammoidum HolutioiiH 

on the pentosans . 

SehoniMtcin, W, Metal sols ; J’repnratlon of --(P) .. 

Schott, G., and G. Llnck, Glasses; Hy<lratlon of natural jukI 

artificial- .. ., .. .. .. .. .. 

.Schott, W. See Heuser, K. 

Srhott und Gcu. Gla8.s objects; Jtarclened —— (p) .. ; 

and others. Alloy containing iron; Method of making thin 
foils of an —— (P) .. 

Schotte, II. 6Ve Bergmaun, M. 

.Schottky, H. Jron-nlckel alloys; Hardness of- .. : 

and J. Jungbluth. v-Jron; RccrjTjtalUsatlon of-in com¬ 
parison with that of copper and nickel ., .. .. : 

8chou, 8. A. Potassium antimonlato; Preparation of- 

Schrader, A. Pearlite, troostitc, and sorbite in steel .. : 

8ohradcr, H. Formic acid ; Formation of ——* from carbon monox¬ 
ide and sU'am or carbon dioxide and hydrogen at iilgh 

temperature and pressure. .. . i 

Lignite; Hydrogenation of-by eaibon inonoxhle in presence 

of ammonia und pyrldlno 

Phenols ; Reduction of-by heating with hydrogen sulphide 

under pressure. ,. .. : 

and H. Wolter. Benzoic and plitballc aelds; Removal of car¬ 
boxyl groups from.. 

See Fischer, F. .. b84, H168, ulfld, B287, 1)287, 1)575, : 

Schramm, E. Clays and clay-grog bodies ; Properties of-.. 

Porosity of ehlna; De-UTniluatiou of-by the water .“oakiug 

method.] 

Bchrasz, 0. A., and W. Wood. Gas producers; Stirrers for- 

(P> .1 

Sclirauth, W. Calcium cynnamlde ; Production of a dustless non- 

corroelve fertiliser from.. ., ; 

Fertiliser; Manufacture of a diistlesa, non-coiTO.«lvc-(P) 

Lignin and coal; ChemJeal structure of.. 

Motor fuels; Preparation of homogeDcons mixtures of organic 

liquids, e.g., -(P). 

Eaphthenic acids; Purification of - (P). 

Bchretbcr, E. Open-hearth furnaces heated by gas (P) ,. .. : 

.Schreiber, F. Coke; Structure and combustibility of — 
Schreibcf,0. i5i.’«Cheni.Fabr.Gric8helm-Elekt.ron .. 1)753, 

Sclir«‘ibcr, K. A. Iron; Influence of phosphorus on mlcrostructurc 
of ... 

Schreiber, W. T.. and U. 8. Industrial Alcohol Co. Motor fuel 

(P) . 

Sclirbder, E. Enamelling process (P) . 

Metallic coatings; IToductlon of-(P). 

Schryver, S. B. See Kingston, U. L. 

6>eKnaggs,J. .8955, 

Schubnlkow, L. See Obreimow, I. 

Scbuckcrt und Co., Elektrizitiits A.-G. ^o^m., and others. Electro- 

lytic cell (P) .« .1)22, 

SchUbcl, K. Kawa-kawa (Piper metlysfieum ); Chemistry and 

pharmacology of. . 

Schiller, G. See Akt.-Gcs. dcr Chem. Produkten-Fabr, Pommerens- 

dorf . 

Schueler, G. R. Centrifugal separators (P). 

SchUIer, P. 6*ea Pcrmutlt, A.-O. . b 294, i)29l, 

SchUllw, 0. Sm VogJ, W. 

Schttrinaon and Schob. Aluminium and ahimlnlum alloys; Deter¬ 
mination of alkali metals In.. 
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Schiitz, F. Low-tomiw^ruturo tar, cokeKtven tar, petroleum, ' 

etc.; llelatloos between —.i)46l 

and others. Law-tcmperaturo tar; Composition of -— .. bSO? ' 
Low-tcinperutitre tar from Zecha FUrst Hardcnberg coal, 

cHpeeliilly iU content of benzene, phenol, and acetone .. P460 
AVc (;«‘li*cukirchener BerRwerka A.-G., Abtell. Schalke b$67, b780 

Schiitz,!,. Bayer,r.,nndCo. .B115, b891 

Schiilz, ^V. Hlag, glass, and ceramto melts; Tempering of cooling 

Htraina In -- (P).B423 

Sf.huh. H. Metals; Cathode for the eloctrohdic refining of 

-"-<P). .. .. .. B2I 

.'veliiihmiinn, P. 8. Flltor-leof (P).li322 

>clnilcmann, W. See Payer, F., und (.'o.nll5 

soliulotf, 11 . See MeUter, iiUculs, und Brtiuiug . 1J902 

schultzc, K. Capillary phem)iuena.B815 

Schulz, A. E. See Westem Electric Co., Ltd. b876* 

Schulz, K. n. Stellite and similar alloys of metals of the iron 

group .B1016 

and P. Nieincyer. Steel; Surface decarhuTlsatlon during heating 

of . b258 

Schulz, E. It. See J,ink. K. P. .. bHS5 

See Tottingham, W. K. b31U 

Schulz, F. Ptdrolenin refining with sulplmric acid absorbed by 

capillary-active substances. b363 

an<l .1. Uamockova. Cellulose of coal .. .. ,. .. b4U7 

aud J. Prunct. Low-temperature tor; Iteactlon of-.. BaSU 

Schulz, O. F., and P Joerrena. borondlsallcyllc acid ; Prc'paration 

of a silver salt of-(P) . b769 

Schulze, U.L. 5eeFry, H.8. bPTU 

Schumacher. E., and J. Becker. Hcnziil washing .BHli? 

S'c*'Gerhard, F. .BC2fi 

•Srhuina(!htT. E. 1%. Glass; C.orrelatlon between crark developmeni 
In-while conducting electricity and the chemical compo¬ 
sition of the glass .ijg^O 

Schumacher, F. G., und W. Kesch. I>yeit)g of cops ; Method of 

packing tu-(P) b906* | 

Schumacher, J. W., and Acme White Lead and Color Works. Jxtad 

compound uml process of forming It (P) .n343 

Sfluimachcr, K. Arsenic; Kemovlng-from Iron ores (P) .. ii75l ; 

Sihumaclier, W'. Ahnninhim sulphate; Production of —— from 

material containing alunurm, such as bauxite and kaolin (P) i(204 i 
Svhumm.P. Sw Wlenhnvi8,H. .. .. b807 


Hchummer. 0 See Felgl, F.uVlO 

.Schunk, 0. II. iiW Svedberg, T. .- .. ufijs 

Schnrecht. H. G. Clay sewer pipe manufacture. Influence of 
ditferent salt-glazing temperatures upon the colour and gloss 
of glazes obtained on clays with varying silica, alumina, and 

iron oxido contents . b673. 

Sail glazes produced at different temperatures ; Influence of 

varying llrno content In clays upon properties of — .. b672 

and H. W. Douda. Firebrick ; Behaviour of-in malleable- ' 

iron furnace bungs b174 

Sehut, W. 6'«e Jnnsen, 3. D. .. b48 

Sehutte,H. 8. Anderson, A. K.B854 

Seliwab, E. See Abderhalden, E. .BOOS 

Schwalbe. C. G. ('ellulose mucilage ; Production of-(P) 8077 

Cellulose and wood; Hydrolysis of — by means of add as a 

problem of swelling, ageing, aud surface .. b937 

Cotton and wood cellulose ; Adsorption of aluminium hydroxide 

from alutninium sulphate solutions by —.. B372 

Fibrous plant materials ; Treatment of-previous to disinte¬ 
gration by means of acids or alkalis (P) . b742 

Pa])er; Manufacture of compact and thick-(P) .. .. jil3 

llosin sizing of paper; Theory of. .Bll 

buda-ceilulose process; DcoJorbing the waste gases of the- 

(P) B41f> 

Soda-cellulose waste Ives; Removal of silicic acid from- .. b 128 

Sulphite pulp; Rapid high-pressure dige'rtlon of- .. B50 

Vt’ood pmp; Hydration of —— In toe hoilander by addition of 

chemical agents.B37S 

and E. Becker. Cellulose; Purifying aud altering the physical 

mopertles of-- (P). BOO 

and K. Berndt. Magnesium bisulphite digestion liquors for making 

cellulose; Preparation of. b978 

and It. Scliepp. CcUuJoso : Fonnattou (d eoal-llke substances from 

..1J240 

and If. WenrI. Bleaching of wood cellulose.B89 

Schwartz, H. A., and A. N. Uird. Whito cost Iron; Chemical (H]uiU- 

brla during solidification and cording of..B750 

Schwarlze, E. W., and C. I,. Atsherg. Cotton seed; Quantitative 

variation of gossypol and Us relation to oil content of-.. b22 

Cottou seed , Relation between toxicity of -and its go-'isypol 

content.B885 i 

Schwarz, A., and A C. Lentz. Photomechanical process (P).. .. b65.'> 

Mcisler, Lucius, und Brtinlng .. .. .. .. B353, bsII 

Schwarz, B. Fabrics etc.; Impregnating-wrth solutions of 

wood tar (P). 

Schwarz, F., and J. Marcusson. Sludge value of turbine and trans¬ 
former oils; Determination of the —— ufiSd 

Schwarz, £. Silicic acid sol. and a new method for it« preparation .. b 292 i 
and P. Gross. Silver chloride; Photochemical Recomposition of 

— .nfiis : 

undE. Menner. SlUcleadds. b908 1 

ond F. Stdwenor. Silicic add geis; Ageing of—— .. .. b605 ■ 


PACiB 


SdiwarzoiiAucr. W. Carbonaceous subetancea; tJtUisation of ~~— 

by thermal processes (P) .. ..B32d 

Evaporating liquids by means of compressed vapours (P) .. b2 

Gas; MauufactureofheaUngandpower~-(P) .. .. BS19 

Schwarz], D. 5i»Lleb,H.Ii952 

Schweigart, W. See Uaeha, H. '..B191 

Schweitzer, W. H. Textile fibres; Production of-from animal 

hair and bristles by Seating the chlorinated or oxidis^ 

fibres with alkalis (P). b90 

and E. Lang Textile fibres; Manoiactnre of ~ from animM 

hair and bristles (P) .. .. .. .. b129* 

Schwclzor,C..andH.Geillngcr. Alcohulicfermentation; CannlzBaro’s 

reaction In the lueciianism of..B992 

Schwerin Goa., Graf. See Elcktro-Osmose A.-G. 

Schweter, K. Producer plant for the production of moti^’o fluid for 

engines and the like (P).B4C 

Scliwleger, A. .itVe Windaus,A. b924 

Scofield, €. S. Soils ; Measuring the potential alkalinity of irrigated 

..B567 

See Kearney, T. H. b937 

Scofield, S. W., and J. B. La Rue. Aluminium sulphate; Process of 

producing crystalline-(P). .. .. D788 

Silicates ; Separating the constituents of mineral-(P> .. B658 

See La Hue, J. B.H420 


Scort.eccl, A. Sm Parravano, N. . 

Scott, D. A. See Best, C. H. 

Scott, J., Ltd. See Woodrotfe, F. K. 

Scott, J. P. Electrode structijm ond method of manufacturing it (P) 

ElcctroIjilccftlKP). 

Electrolytic ga.s generating systems (P). 

Hydrogen and oxygen ; Manufacture of — by electrolysis of 

water fl*). 

•S'ee Allan, W. (j. 

Scott, R. I)., and U. M. McClure. W'atcr; 1^’drogcn-ion concentra¬ 
tion of tlinc-trcated-und its onect on bacteria of the 

colon-typhoul groui). 

Scott, Vi: A., and Minerals Separation North American Corp. Ore 

concentration by flotation (P). 

Ore-concentrat ion process (P) . 

Scott, W. J. Glazes; Apparatus for measuring abrasive hardness 
of- 

.Scott, W.W. Fluorine : VoluDictrlcdeterminatlon of-.. 

Iron; lilpheuylaniine indicator in the volumetric determluatiou 
of—— 

Oxidation of ammonia ; Catalysts for. . 


B176 

0112 


0682 

B21 

B21 

BIOI 


B267 

0877* 


B572 

B914 

B389* 

B614 

B695 

B803 

B171 


Scott Paper Co. Drying ayste.m8 for paper-making and other ma¬ 
chines; Steam-(P) .B2&1* 

Scottish Dyea, Ltd. See Davies, A. H. .B328 

.See Drcflchcr, II. A. E. .B690 

iSe« Thomas, J. .. .. B4i), BH7, U2U. B463, B741*, B741* 

Scovill Mannf . (.'o. Beiuiclt, M. U. .BlSH, B718 

SVe Clifford, II. E. d638 

Scrlve.P. Drying apparatus for pulverulent material (P) .. .. b737* 


S. E. Co. Shale and the like ; Destructive distillation of-to 

obtain oil tlmrcfrom (P) .. b286* 

See l>a\ ts, D. J. L.. .. b503 

See Wallace. 0. W.BlOfj 


Seaman, C. J., and Brinjea and Goodwin, Ltd. Grinding, croahing 

ml-xlng, and like mills (P) . 8238 

Mixing, emulsifying and like machhies (P). 83 

Searle, 0. 0. Flax and klndrej fibres. Microscopic structure of 

'* tendered ” fibres ... .. 8706 

Scars, .T. D. See Chemical Treatment Co. .. .. .. .. b874 

Seasc, V. B., aud G. I. du Pout do Ncinoura and Oo. Cellulose 

acetate film (P). ,. 5454 

Hcnwick, F. F. ’. 5770 

Seaton, M. Y., and Dow Chemical Co. Cellulose solvent and resulting 

ccllulo-slc composition (P) .8213 

Scbrell, L. B., and E. Boord. 1-M'crcuptob«iizothhizole, its homo- 

logues and derivatives ; Preparation and properties of ——■ b 198 
and W.W. Vogt. Vulcanisation ; Acceleration of- .. .. 8798 


Secretary of War, F.S.A. See 7.crtuchc,R. 8560 

.8n(ldon,8iM. Wigton, G. H. .B340*, Bd85 

8cei, K. Bismuth : Rapid electrolytic determination of-apd Its 

application to ores etc. . 8751 

8cel,P C. Cellulose acetato; Manufacture of-(P) . 8669 

and Kastman Kodak Co. Cellulose ethers; Process of making 

- 1 ( 1 *) ..B784, B904 

P iiou; Process of treating-(P) . 8066 

Seelig.F. Alloys ; Blowing-in a converter (P). 8623 

Copper' Recovery of-from ferruginous copper slags (P) .. B68I) 

Soellger, R. Glow-discharge characteristic; HysterosU of tie —— 8468 
Seibert, H. Electric heating furnaces; ResUtaiicc element* for— 

.. 

Seidell, A Vltomln B • Preparation of a cryatalUne picrate having 

the antineuritic properties of- .. .. .. .. 8689 

Seidell, F.O. Sw Leech, C.E. .* ** 8021 ' 

Sclffert, 0- See Koeisch, F. ' 53^7 

Selgle, A. A. F M. Hy^ocarbons; DUtUlatkm and depoiymorlM- 

tlon of liquid or liquefiable-(Pl 845j) 

Peat and like substances; DistUllng and gasifying *—(p) .‘i 8780 * 

Seigle, J. BUst-lurnacegas; Composition of—•. b 4 'o 

Btast-lumace; Use air enriched In oxygen la th«.! D590 
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Sell, Q. X-« and Bo«»»l«r and HaMlacber Obamioal Co. H'Hydroxy* 

Ditrllea ; Process of hydrolysing — (P).BS53 

Seiler, F. Wine; Determination of zinc, bismuth, formaldehyde, 

formic acid, and chlorine In . • .. .. .. £48d 

Seit*,F. 5w waist&tter, B.H402 

Soiournet, J. Alloys of magnesium and aluminium; Manufacttire 

of powdc** of-(P) .B622 

Selim, M. Se» Holde, I>. .. b755, b916 

Sellieu.K. Zinc sulphide ore; Ghloridlaing roasting of-.. .. B834 
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Imlth, E. Limo: Utilisation of waste from clicmK al ' 

works (P) .. .. .. .. .. .. u787 

Smith, E. A., and Guggenheim Bros. Sodium nitrate ; Manu¬ 
facture of-(P).1)94 

Imith, F. 15, See Marvel, C. 8. .. .. .. .. .. 1(199 

Ijiilth, P. H., and others. Hydrocarbons ; Process of purlfyinv 

light - (P) .Hi00.5 

Imith, O. F. Bromate: Use of-in volumetric analysis. 

Preparation and properties of normal and basic mcrfairio 
bromuto .. .. .. .. .. .. n772 

and others. Magnesium nerchlorate frlhydrnto. its iisc 
as a <irylrig agent in steel and organic combustion 
analy.«cs .. .. .. .. .. .. .. )i202 

Muith, G. M., and A. A. Clnassen. Stool; Method of making 

-(!’) .. U52‘-! 

imith, G. W., and F. L. Welssor. WiitcT-g.'vs ; Method of manu¬ 
facturing carburetted —— (P) .. .. .. j(03.S 

imith, H. See Building Accessories and Flooring Co., Ltd. .. !«384 

imith, H. 0. See Knight, 11. C. .. .. .. .. n323* 

imlth. H. P.. and Gas Research Co. Gas generator (P) .. H325 

Gas producer systems (P) . .. .. nl63 

imith, H. G., and othem. Phellandtenes; Itoscnrciies on- B492 

See Baker, R. T. .h576 

See Hughesdon, Jl. S. .. .. .. .. .. i)I53 

See Kend, J. .. .. .. .u278 

II. ,1. Refrigerating systems: Preventing the emulyill* 
cation of the refrigerating agent In the sealing oil in 

-(P) .. .. .. ^.h30() 

Smith, H. M., and Stanley Insulating Co. Ilcat-ln.oulating mnUTial 

C. 7 ., for vacHUin llufk.s (P) .. .. .. .. n82 

^mlth, J. 0. Main. /Sec Morgan, G. T, .. .. HUt, h 427, Hy34 

Smith, J. N. Electrolytic nppanitns (P) .. . nfll 

Smith, K. K., and L. I. Bockstnhler, Metals; Measuring sperlllc 

heat of —at high temperatures .. .. .. 0984 

Smith, 1/. W. 0rled breast n)Uk; F/xperiinoital feeding of 

..1)1020 

Smith, 0. B, See Higgins, B. C, jun.1)411 

Smith, 0,11. .S'cs Cadwell, .S. M. .. .. .. ,. nflO.'l 

Smith, P. See Elsdon, 0. 0. .. .. ,. .. .. ij470 

Smith, 8., and Wellman Smith Owen Engineering Corp., Ltd. 

Pulverised fuel; Apparatus for burning-U*) - 

Smith, V. T. Oils; Distilling and cracking-(P) .. .. nf»03 

Smith, W. Manganous chloride; Preparation of pure —- 

from chlorine realdues .. BlSl 

See Hutcldnaon, H. B. •.nl07 

Smith, W. E. Hawaiian raw sugars ; Cause of dlfllcult flitratJou 

of solutions made from..Ii607 

iiith, W. H., and Electro-Metallurgical Co. Alloy for high 

temperature use (P) .Ji793 

and Ludluo) Steel Co. Alloy; Corrosion-resisting Birrous 

-(P) .B94fl 

nltlj. W. U. GUss-maklng apparatus (P) .u748 

Oil; Apparatus for 8ei)araUng - from oil shale etc. 


nits, A. Drying; Inflnence of intensive on chemical 

reactions .B856 

nolenskl. K. Beet sUcw; Preparation of a high-grade adhesive 

and a sugar aynip from extracted —— (P) .. .. «487 

nollk, L. Soli; Influenee of electrolytes on total surface of 

elements of the - „„ . 8920 


Smolla, B. See Schaarschmldt. A. . b262 

Smorodlnrew, 1. A., and A. N. Adowa. Meat; Alteration of 

constituents of preserved.. 8610 

Snelllng, W, 0. Gutta-percha substitute (P).1)22.5 

Vegetable flbres; Preservative composition for-(P) ., 8414 

and Trojan Powder Co. E.xplosIve composition containing a 

resluate (P).n78 

Fertiliser (P) B647 

Eltrated carbohydrates; Process of treating-(p) usi 3 

Nltrostarch explosive (P) .. .. .. b78 

Snoke, H. E, See Hlckaon, E, F.B765 

Snyder, C. A. Artificial silk; Treatment of-(i*) .. .. uOO 

Snyder, H., and B. Sullivan. Wheat and flour; Determination 

, of moisture in..n9flH 

Snyder, ll, 8, See Neldig, It. E. d989 

' Soboika, H. Dried yeast ., .. .. .. .. .. pflio 

See Kuhn. R.n003 

See WllUtiltter, R. .. .. ., .. .. u049 

Sobtl, B. II., and 1*. Singh. AJoumu oil; Phenols in-.. n.33 

Soclediul Mefjiliirglca GlilJena “ Gjjbrum.” Ores and metal- 

Itirgical produ<;t3; J’reparation of-for treatment 

for the recovery of the metallic contents (P) .. .. u95l 

Hiilpliur-containing ores; Preparation of-, espccinlly 

tor the extraction of precious metrils, snob as silver 

and gold <P).0429 

.Socleta Itullan.i E. Dc-Angell per i'fndu.strla del 'Xessuti Stain- 

pati. See PauUis, I, . .. .. .. 81024 

Soc. Tnico e OraQtl Val Chisom*. .V/?c IGdonl, 15. .. .. d638, B986 

TAir l.bjulde. See L’Air IJquldc 
So(!. Anc. Ktabl. A. Combo ct Flis et Cle. .SVc under Combe, 

Moc. Anglo-Bclge «lu Proc. ‘’Wooldridge.'’ Wooldridge, H. B. nI47 

•Soc. Anon, Acetoleiim. See Perin, 1,. .. .MflO.I 

Soe. Anon. ANa. Thread.); Manufaertnn) of glossy and hollow 

artlileial-(P).uTOfl 

•Soc. Anon. ApparelJs et Evaporntours ICcstnor. Sec under 
Apparcils 

rioc. Anon, des I5rcvc(.a Bcrthet. lletnis; Electrical procoHs 

for oi'talning - having a high melting point, bik-Ij 

as tungsten (P> .U523* 

Soc. Anon, Brevets Fourcnult. Gla.M; Controlling the tem¬ 
perature of molten-In the manufacture of sheet 

glass by vertical drawing (P).ii.57 

Soc. Anon, Le Carbone. Electric bGtery cells (P) .. .. ii263 

Jdectrodcs; Process for rendering porous buttery —— 

Impermeable to llfjuhls (P) ,, .. it563 

IJqiild-tight coating on porous I-odlea, particularly applic¬ 
able to tJie {joroiiB bodies of electrodes of batteries or 

electrolysing apparatus (P) B98fl 

See .Street, E. A. G. .. .. .. .. .. ntWh* 

^oc. Anon. “La Cellophane.” Celhilose tiluis; Munnfactnre of 

-(P) .nl 2 

Soe. .Anon, des Cliaux et Cinients do Lafarge et du TeiJ. Cement: 

Mannfaeturc of fused-(P) .. .. .. .. IG9I4 

Soc. .Anon, de Commeiitry, Fonrchambuult ct Dccazevrile. .SV^ 

Girin, P. 8302*, n430*, I{794* 

Soc. .Anon, de Construction de Four-s h Coke " Simplex.” Coal, 

lignite and bltiuninons fuel; Process of gasifying- 

(P) «662 

Soe. Anon, de.s Hants Fourncuux, Forges, et Acieries dc Pompey. 

Manganese steels; Manufacture of-(P) ., .. B427 

Soc. Anon, dcs Manufactures de Prod. Cldm. du Xord Etabl. 
j Kuhljuauu. See Gescbwiud, L. J". .. .. .. Bl74* 

■ Soc. Anon, des Matl^res Golor.mtes et Prod, Chin), do St. Denis, 
and others. Dyestuffs of the azlne group ; Manufacture 
of —— (P) .. .. .. .. .. .. .. By05 

Naphtliaqulnono derivatives (P) .. .. .. .. b002 

Soc. Anon, do Prod. Chiin. Etuhl. Malctra. See Trevoux, L. K. M. 8205 
Soc. Anon, pour TUtilisfltlou des Oouibustlbles. Pulverisers; 

Solid fuel-(P). 8586 

! Sre Kntfcprlscs Simon Carves .. .. .. .. .. Bl63 

Soe. TAzoto Francai.s. Gaseous mixtures; Precipitation of con¬ 
stituents of-by cooliug, e.g., separating nitric oxido 

I *from nitrous gases (P) .. .. .. .. .. «17 

I See Des Vlouses, (i. L. .. .. .. .. .. n«47 

I SociCtC de. Brevets Textiles. See Mcister, Lucius, und Brilning B977 
^ Soc. Clilru. dc la Graudo Parolssc. Sulphur dyestuffs; Mumi- 

facturo of green-dyeing in reducing batlis (P) .. 8328 

See. Haas, L. .. .. .. .. .. .. 8741* 

Soc. (.'him. do la Grande Parolsse (Asote ct Prod. Chitu.) Fcr- 

I tlllscrs; Manufacture of - (P) .. .. .. n530 

I Soc. Chim. Uslues du Ilhdne, Diethylchloroacetamldc; Pro- 

j paratlon of - (P) .B492 

i o-Dihydroxyphenylotbnnolmet.hylamlno hydrochloride ; Pre- 

1 paratton of racemic-(P) .. .. .. .. 8809 

Size; Removal of -— from cellulose acetate silk and from 
I mixed fabrics of cclluloso acetate and raw natural silk 

i and the ungummlng of such fabrics (P) .. .. 82.50 

I VaDllUn; Flavouring food with-(P) - • • • 8533 

I See Altwcgg, J.B448, 8732, i)927« 

j See Bouvier, M, K. 8795 

; Soc. d'Etudes Chim. pout Find. Cyanamido; Maoufactiire 
I of manures containing soluhlo organic nitrogen from 

- <P) •.B67 

See Bresiaucr, 3. b760* 

Soc. pour la Fabr. dc la Sole ” Rhodinseta.” See Bouvier, M, E. 8465 
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dPS UauU Fourneiixix de Rou^. 

_Itom coal g»B by trteslng (P) 

8oc Inti, iwur TAppl. de BreveU et Proc4d<«. 

'J’rcatinont ol hydrated 

Minifiro ct^liid. Pranoo-BresUienne. Aramoula; Synthetic 

prodHctJou of-from Ite elements (P) 

(les Prod. AaoWs. Urea ; Isolation of - (P) .. 

do llecberchcs et de Perfectlonnemonts Industrials. Coni- 
tiustlblo conUIning Inc'ombustlblo matter; PiirlWoff 
by agglomeration lu a bath of water mixed wltJi oil of 

ground-(P). 

.uuj E. B. G. Bascou. Oil; Recovery of-contained in 

agglomerated substances obtained by the churning 
ol pulverised substances, c.g., coal, in a bath ol water 

mixed with oil (P). 

Soc. de Stcarlnerle et Savonncrle de Lyon. Carbohydrate esters 

of higher fatty acids ; Manufacture of-(P) . ■ 

Collnloso esters: I’roceas for manufacturing-(P) 

Soc. des Verrerics do Folembray. Olass-annealing tunnels or 
arches heated by combustion of gases (P) 


PAOB 

»6(>0 


J)943 

n781 


1)191 

nl28 


})9d 


Society of ('hem. Ind. in Baslo. Aininophenol ethers; Basic 

derivatives of-(P) .. .. •• •• n-150 

Anthraquiuone; Manufacture of vat dyestuffs derived 

from —* (P) .. . • •. • • • ■ 1*^7 

Aryloxyoaphtliylketones; Manufacture of-(P) .. B88* 

Azb dyestuffs containing chromium; Manu/actme of - 

(P) .USO-S 

.Vzo dyestuff derived from pyrazolone; Production of - — (P) u552 

Azo dyestuffs derived from pyrazolone ; Manufacture of- 

and of intermediate products (P) .. .. .. n412 

Azo dyestuffs; Intermediate products for making-(P) By:i7 

Azo flye.stuffs ; Manufaetiiro of - (!') .. 1)329, 1)782*, 1)782* 

Azo dye-stuffs; Manufacture and application of - • (P) nlOOH 

Azo dyestuffs: Manufacture of-capable of beiug 

chromed (P) .. .. .. .. .. .. Bl()7, b370* 

Azo dycstulfs; Manufacture of chronduni compounds of 

-(P) .Hl«8* 

Azo dyestuffs; Manufacture of —— and cliromluin com¬ 
pounds thereof (P) .b328 

.4zo dyestuffs ; Manufacture of mono-(P) .. .. B329* 

Carbonyl derivatives of a-uaphthol and process of making 

them (P) .BlO* 

Uyestuffs of indigo tint; Manufacture of -(P) .. ii247 

Dyestuffs ; Manufacture of sulphurised —— and intermediate 

products therefor (P) .. .. .. By7(J, b976 

Fast tints ; Process for producing-on the fibre (P) BlOiO 

l-HydroxynaphthaJenc-S-sulphamlde, and process for its 

mami/ucturo (P) .B862 

Indlgoid dyestuffs and intermediate products; Manufacture 

of-(P).B.'iO.'i* 

Indlgoid dyestuffs ; Manufacture of —•— fl*) .. .. 8902 

Inositol-phosphoric add ; Manufacture of soluble acid calcium * 

salts of - (P) .. .. .. .. .. .. b73I 

Naphththloindoxyls; Manufacture of - (P) U591, U74l* 

Phosphorus couipound contained In milk casein ; Manufacture 

of alkaline-earth compounds of the organic-(P) .. 1)314 

X'hosphorus-coutaiidng nuclear substance of milk casein; 

Manufacture of the - fP) .. .. .. .. 1)900 

Resins ; Manufacture of-(P) .Br >06 

Solutions for medical Injection; Manufacture of-(P) B4()9 

Sulphur dyestuffs; Improving dyeings obtained with- (P) 1)171 

Sulphur dyestuffs of indigo tint; Manufacture of - (P) b9 

Vat dyestuffs of the anthraquinone scries; Production of 

- (P) .B414 


Soderlund, O., and others. Drying processes and apparatus (P) B81& 

Liquids; Separating solids from-, «.g., water from i>eat 

etc., by pressing (P) .. .. .. .. ii780* 

SOhngen, N. L., and 0. Coolhaas. Galactose; Fermentation of 

-by Saccharomyceti eerevisiee .. .. .. .. B992 ' 

Sohnlein, M. O. F., and Allis-Chalmers Manuf. Co. Ore; Con¬ 
trolling the flow of - through roasting furnaces (P) b662 

Soli, J. .SVc Chem. Fabr. Grleshelm-Elektron .. .. .. B239 

Sbrensen, S. P. L., and K. Linderstrom-Lang. Hydrogen-ion 
concentrations ; Determination and value of # in electro¬ 
metric measurements of - .. .. .. ,. B861 

Sohst, O. .See Mehter, J.uclus, und Bnlnlng . b88* ■ 

Solka, R. Sfe Honcamp, F. B763 

Solni; B. See Weis-si ubi r^er, 0. .. .. .. .. Bl34, b297 

Sokai, y,. Internal-combustion engine; Catalysis and the 

- —.2H3T. 1)932 

Sokoluwski, A. N. Soils; Lime reauirements of-- and a new i 

method for mechanical analysis of soib.B520 I 

Solvay Process Co. See Bacon, N. T.B45d 

See Cocksedge, If. E.B788 I 

See Sundstrom, C. .. .. .. ., .. 1)56 j 

Somayajulu, C. R. Lac products ; Application of micro-methods 

to analysis of..•. 1)796 j 

Somers, 0. J., and othera. Iron; Ihirlffcatlon of pig- - In 

blast furnaces (P).i)914 

Somerville, P. G., and E. C. Williams. Benzene; Absorption of I 

-by silica gel.B860 l 

Benzol; Refining commercial-(P) .i)780 

Silica gei and manufacture and application thereof (P) h787 \ 

Someya. K. Amalgams; Use of liquid —- in volufootrlo analysis. I 

Use of zinc and bismuth amalgams .B968 ; 

Sommelet, M. Monomethylamine; Preparation of- B199 | 


;- JACK 

I „ , V B502 

OATnmer E See Sommei, r. .... 

: F.. .nd lloc^ov.^ M 

S« Ohem. Werke vorra. Auergw.» i 

i Sommer, H. See Sommer, 1'. . 

I sZZe'.K. ^siTehcrlJ,' Chem. Fubr. aul AkUeo votm. B. sSia 

! Sommer, M. See Sommer, .. 

‘ Sommer, 0. See Sommer, F. ■ • • ■ • • • • • • 

I SomoRyl, M„ and otiicre. Jmiulin; 1’repamt.ion of ,. J>729 

Sonn, A. p-Fhenetolcarbamldo (duldn); Mamifacturo of (P) B34 

Souneuberg, H. Pbotographie dry ; Protection of 

against depreciation by ageing (P) . • • • ■ • Boon 

Sonnenfeld, B. See Chem. Fabr. vorm Sandos. b8S6' 

Sonsthagen, A., and others. Emulsifying apparatus (P) -. B405 

Soutag, W. Iron containing carbon; Separation ol - In 

cloctrolysls of double oxalate Iron solutions .. •. B789 

Soppoland, L. J-'/aMbacterium suatteolens, a new species of 

aromatic batlUus isolated from dairy wastes .. .. n900 

Sorley, J. See Thomson, R. ..^274, b689 

Sortwell, H. H. Ball ilays ; Binding effect of-In fired bodies BSSO 

SouebOD. P. Paper; Bleaching cellulose pulp for tl»e manufacture 

of...Bd05 

South Metropolitan Gas Co. Methane; Synthesis of - and 

removal of carbon monoxide from water-ga-a and co^-gas B660 

and others. Aminonlacal liquors; Distillation of -- 

Carbon bisulphide ; Treating gases for removal of - (P) 1)704 

EloctroBtatlc separation of particles, e.ff., shale and coal (1) l)7d6 

Southern Electro-Chemical Co. See Hechcnblelkner, I. .. .. B672 

Southgate, H. W. Barley, malt and malted liquors: Dietetic 

value of - as determined by their vitamin content 0968 

S])ath, K., and J. Oaugl. Anhalonium alkaloids. Anhalonlne and 
lophophorine .. .. .. • • • • • • • • 

and K. Jcachkl. Sparassol. • • • • nS99 

and G. Koller. Klcinlno; Synthesis of - .. .. Bl6l 

and S. Prokopp. Galeglne .®399 

Spanier, K. E. .See HeetfeUl und Co. .. .. B943 

Spanswick, K. E. See Norrie, II. F. J.0200 

Sparlnger Ges.m.b.H. A’es Schmidt, C. .. .. .. b424 

Sparks, K. E. See ileal, G. I). .. • • • • • • 0417 

Spear, E. B., and Goodyear Tire and Rubber Co. Rubber; 

Method of treating-(P) .. .. • • B987 

Spearing Boiler Co., Ltd. See Goodrich, W. F.B584* 

Spearman, C. Graphitic ores ; Concentrating —— (P) .. .. B558 

Pulp-handling device (P) . 0568 

Special Chemicals Co. Dentriflccs (P) .. .. .. .. 077* 

Speck, T. R., and W. 11. Kennedy. Purnaces for annealing and 

tempering (P) .. .. .. .. 0961* 

Specketer, H. Sss Chem. Fabr. Gricshclm-Klcktron .. .. 0388 

Spoor, A. R. See Knox, W. J. .. .. .. .. .. B366 

Speller, F. N., and C. It. Texter. Corrosion of stool Immersed 

in water; Effect of ulkaliue solutions on-.. .. b947 

Spence, D. D. See Wake, J. F.B219 

Spence, F. S. See Ardagh, E. G. R. .D223 

Spencer, A. C., and Permutit Co. Glauconite ; Improving base-ex- 

changing properties of-(P) .. .. .. .. B614 

Spencer, C. I)., and A. E. Baiter. Glass articles; Skiagraphlo 

study of fabricated- .. .. .. .. .. Bl74 

Spouccr, L. See CJoward, H. F. .. .. .. .. .. b8H 

Spengicr, (I. See Akt.-Ges. fUr Aullln. Fabr.B414 

Sperling, O. See Olszewski, W. .. .. .. .. .. B845 

Sperr, F. W., jun., and Koppers Co. Antifreeze composition (P) B4 

Gases ; Apparatus lor purifying-(P) .B164 

Hydrogen sulphide and other Impurities; Removing-from 

gases (P) .. .. .. .. .. .. .. B164 

and others. Hydrogen sulphide; Manufacture of-(P) 8173 

Hydrogen sulphide and otiior impurities; Removing — — 

from gases and certain llquhls (?).B164 

Speyer, E. See Freund, M. .B200. B492 

Spiogelmanufaktur Waldhof A.-Q. Hydrochlorio acid; Pro¬ 
duction of concentrated-(P)... B942 

Phosphates; Utilisation of sulphur dioxide in waste gases for 

the production of-(P).B842 

Spleker, A. See RhcinlHch-Nansaulache Bergwerks- u. Qiltten- 

A.-O.B984 


Spickerman, F. See Ritchie, R. J. .B929 

Spieler, J. See Society of Chem. Ind. In Basic. Bl9* 

Spiers, C. H. Aurin ; Substitution derivatives of- ,. .. B288 

Butyl alcohol; Analysis of commercial - .. 2filT, b802 

Spiess, P. Textile fibres; Greasing agents for-(P) .. .. Bl2> 

Spijkor, J. Rubber; Process for treating fibres or fibrous 

products with - (P).uOi'-i 

Spindler, E. See Allgem. Elektrlzltkts-Ges. . bT-G) 

Spirescu, E. See Jonescu, A. . b19<> 

Bpitateky, E. Sulphur dioxide; Removing-from fralt and 

berry Juices and other preserved liquids (P) .. .. H1027 

Spitzer, 0., and W. F. Epple. Butter fat; Determination of 

adulterants in .. b80:J 













































NAME INDEX. 


01 


PAGS i 

Spofibr, B. A. 0ftrbobydrAt«8; Oxida^o of - with air B68d 

and J. H. McOcti. PnotosyntbesUt by plaoto; InvcaUgations 

on -. Electrometilo metbcM ol detezoduing carbon 

dioxide .B26d 

ISpolio, A. Sm Sherman, H. 0.B10& 

Spoon, W. Se* De VrJee, O. . b104, B104 

Sprenger, P. Oxysulpho-oleic acid ; Preparation of- .. B223 

SpreDgluftr*Oc->. m.b.H. Liquid-air cartridges; Preparation of 

-d’) .Bi57p 

Primers fP) .H452, B462, Ii860 

Primers for cartridges satiiratod with liquefied gases (P) 

B403, B4ft2 

Spring, A. V. See Gordon, N. T. b031 

Springer, J. W. Zinc ammonium phosphate; Alkalimetry of 

..B864 

.Spfdngerts, E. See Kallo und Co.n440 

Ssachanow, A, N. and N. A. WassllJew, P.iraffl«8; SohiblUty 

of solid-and solidiitcntlon temperatures of some 

products coutainlDg paraffin .BI003 

Ssacharowa, T. M. Denitrification; Dependence of-on tiu! 

reaction of the medium .. .. .B484 

Ssadlkow, W. S. Horse-hair; Products of catalytic hydrolysis 

of. .Dies 

Proteins, e.g„ gelatin; Eorroatlon of carbon dioxide during 

breakdown of — In the autoclave b188 

Proteins; Hydrolysis of-in an atmosphere of nitrogen In 

an autoclave.nl99 

Ksolnljewa, A. E. See Ealushskl, A. A. bSOI 

Stabbaek, A. 0. M. l^eservatlon of natural products such as fruit, 

flowers and eggs (P). b48<j 

ytaoey, 1'. Peroxides of nitrogen; Electric apparatus for the pro¬ 
duction of-for bleaching flour (P). b71 

Stack, J. B. Tin ; Electrolytic refining of..B621 

Tin ; Refining-(P).u429 

and American Smelting and Refining Co. Tin; Elerirolytiit 

refining of- (P).B429 

Sladlcr, O. Sidphonated oils and their analytical valuation for the 

leather Industry .B65 

Stadllugcr, H. Glue and gelatin industry ; New nietl>odK in the—- - B«84 

Sludnlkov, G. Adsorption; (Chemical - by Aniline Black .. BlOlO 

atid E. Ivanovsky, liydro-pcat; Coagulation of-by means 

of gypsum and its effect on rate of dehydration and con¬ 
dition of the drying beds . 

and others. Iron oxide; Production of colloidal fiolufions of 

-(P). 

Stadnikow, G. L. Peat; Utilisation of.. 

Stiiblein, ¥. Iron; Influence of conibliiod carbon on speclHc 

resistance of- .. .. . 

See Maurer, K. . 

Stager, H.. and J. P. Bohnenblust. Mineral oils ; Cntalytlc action 

of metals on . . 

Stafa A.-G. Cellulose products, especially threads and films ; Pre- 

Ijaratlon of-from viscose (P). 

Stafford, F. B. See Rowo, F. M. 

Stafford, J. G., and others. Chlorides; Preparation of metal 

-(F). 

Stuguer, B. A., and Jfatloual Retarder Co. Yeast: Growing of 

- (?) . 

St.ilil See Volmar . 


b973 

Bl7 

PyJS 

B336 

B871 

B898 

B905 

B708 

B657 

b147 

B49fi 


.Stakuiiin, E. C'., and 0. S. Aamodt. Fertilisers; Effect of — on 

development of stem rust of wl^t. b646 

Stain, A. Petroleum or mineral oils; Distilling-from oil 

sltale. bituminous coal and other hydrocarboitai^eous 

nmterlal (P) b4,')9 

Stalmann, 0. Retort (P) B458 

Stammers, A. D. Vitamins A and Jl; Feeding (.•xperiments in 

connexion wltli..B349 

Stammrcich, H. See. Stenger, E. .B656 

Standard Chemical Co. See Vogt, L. F.B20 

‘'''andord * Development Co. Alcohol; Process of dehydrating 

-(P).: BUG* 

See Buc, H. E.B782 
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Unvvhi, D. J. Heat-iuauhitlng cover for <loors of enamel klliw, 

ovens, and the like (P) .. ., .. .. ni;* 

t^rbaln, K. Benzol recovery by incau-s of activated carbon .and 

.silica gel .1)739 

Urb.m, K. Sugar .solutlon-s: Piulficatioti of-c.sjH-cially of 

molas.scs and syrups (P) .. .. .. .. .. i)4S5 

Urban, M. See Uaiilt, H. . , .. .. U742 

I rban, W, See Berl, Jl. .. .. .. .. .. .. n;»S 

UrffT, (’, .\mmotila ; Munufactur*- of rataly-''ts fiu- the .synthc.sia 

of-(P).! .* ii2.'»5. 1)032 

Lltboirn nitride; Preparation of --in a pulverised 

state (P) .. .. .. .. .. .. .. n.'.io 

See Daparc, L.n45S* 

Ur-jiihart. A. H., and A. M, Williams, (.'utton : Moisture rela- • 

tions of-. Abaorption and de.-orption of water by 

soda-bolU'd cotton at 25” .. .. .. ii9o:' 

Cotton; MoLsturo relations of -. Taking up of water 

by raw and soda-boiled cotton ut 2<r .. ,. .. j{372 

Uslnes de Keukclaerc, Soc. Anon. Dyeing l(obbin.s of eouibcd 

wool; Apparatus for-(P).Ii332 

Btendbrier, W. Iron and steel; Colouring-black (P) i)55l, ii794* 

Utz, F. Diethyl phthalatc ; Detection of —— In alcohol aixi 

alcoholic jirodiicts.ii087 

Sppcltlc gravity of lareswax ; DetcrmlnalloQ of- .. i)3i3 

Utz, Chrsm. Fnbr. Budcnhclm L. Baking powder; Acid 

ingredient for-(!’) .. .. .. ji572 

('iea«u of tartar: Preparation of-(B) .. .. r:);.4 

Tartaric acid; Preparation of --(P) .. .. .. K.Sat 

I'watoko, V. Amlno-acId nitrogen; Detcrnjlnatlon of-.. i)96l 

Uzac. B. See Dupont, f.’. .. .. .. .. .. B433 


V 


f 

Vaclilcr, R. I'ilterlng apparatus for use witli sHecliarlne Hr»hi- 

tloiH (P) .. .. .. .. nI4.'» 

Itetort; Carboni.-lng and revivifying — (P) .. .. b778 

Vnkuunischmolzc U.in.b.H., and W. R))hn. Iron; Purifying 

and improving the quality of-(P).U5o 

VKldlgul^-, A. See Aloy, J. .. .. .. ij705 

Valeutinc. A. T. See. Harris, ,f. A. .. .. uGO? 

Valentine. I. R., and General Electric Co. Electrle muffle 

furnace (P). b951 

Vallaneo, K. H. See Friend, J. K. . jj337 

Valine, J. See Fourneau, E. .i)312, i)399 

Van Ackeren. and Hoppers Co. Coke oven batteries; 

Hegenerative retort -— (P) n587 

Vertical retort furnaces ; Regeneratlvely heated-(P).. d562 

See Hoppers Co. .. .. .. .. .. .. b702 

Van Arkel, A. E. Tin; Crystal structure of white- p.521 

Tungsten ; Single crystals of... d427 

Van Arsdcl, W. B. Gus-absorptlon towers; F^tcnslon of the 

theory of. b321 

and Brown Co. Catalyst; Hydrogenation--(P) .. .. B7I0 

Van Pacrle, A. See Kehrmann, F. .Bl25 


Van Barneveld, C. E. See Leaver, K. S. .B183 

Van Beyma thoo Kinguu. See Falck, £. .1)649 

Van Cittert, M. J. See Kollhoff, 1. M. .. .. .. .. b92 

Vandecftvcye, S. 0. Felspars; Liberation of potassium from 
.....—an(i of potassium and carbon dloxhic from solfe by 
fertiliser and acid treatments ,. .. .. 

Soil potassium ; Replacement of- .. .. .. d345 

Van den Pol, C. See Jorlsscn, W. P.BlOU 


Van dor Burg, B., and C. A. Hoppejan. Chlorides ; Inflttonce of 

colloids on the titration of-by Volhard’s meth^ 

1)280, 1)453 

Van dor Haar, A. W. Saponin of chestnut seeds; Saccharides 

and adds formed by hydrolysis of the-.. .. i)31 

Saponins and allied substances.. .. .. .. .. i)905 

Saiionins a>id allied sulwtuucc.s. Urson .. .. b.5.34 

Van der Hoeven, B. .1. C. See Levcnc. P. A.1)961 

Van dor Hoeven, C. Leather; Exajnlnation of —— Mhfch has 
been tanned with .syntlietli; tans, particularly with 
regard to tlie detcj-minatlon of free Kiilpliuric add n758, H841 

Van dcr Hoeven, .f. Mixing; Prevention of the-of two or 

more substances owing to leaks in the walls or partitions 

of the containing vessels (P) .B.581, hlbU* 

Van dcr Linden. '1', Evaporator tubes ; Incrustation of -- 

in n .fnva cane sugar factory . h991 

Sugar Juioo evaporators; .Removal of scale from * — by 

use of ammonium lluoride .P107 

Van der Afctilen, .1. If. Vuloanlalng oils or fats (P) ,. b 917 

Vau der Spek, J. See Barnette, It. Af.B304 

Vandevelde, A. J. J. Halogenatcd protdns. Bromoglutcn .. Dl02fl 

Milk proteins; Precipitation of-by copper salts .. 1)194 

Vandevoorde, V., and N. V. Nctherland Colonial Trading (.'o. 

IVood ; Method of preparing a composition for pre* 

serving -(P) . b911* 

Van Dijk, .T. (). See Kolthotf, I. AI. .. .. b5H(I 

Van J-ick, P. N. Aldehydes ; Benzidine as reagent for ■—~ .. ij 3;{ 

Van Gavrr, F. Alaiine animal oils from the zoological standjaiint ii39o 
V.an Odder, ,T. P. Orlnding and pulverising friable materials; 

Afachines for-<P) .P238, b:u>(J* 

Van Uaerst, .f. C. See. Hiby, W. .. .. .. .. r.h-jo 

Vau Ilarpen, N. See Dc .long, A. W. K. .. .. .. .. uipijp 

Van Uensen, .f. AI. Fabric; Treatment of-(P) .. n74I 

See Bacon. R. F. .. ^5177 

Vaiiino, L., and E. Kiigeit. Mineral blue and Bremen lilue .. 1)391 
Vau Itallie, L.. niul A. Harm.sma. Aldehydes Jind jdiemd.-i; Reactions 

between-.. .. 

Vau Laar, J. .1. Carbon: Vapour prc.^siire, of .solid — - .. ulOij! 

Vau LaiT, M. H., and It. Duviuage. riiospborus; Evolution of 

-in gc'rmlnation of hurley .DI91 

and A. Masscbeleiii. Barley; Develoiunenl, of ]HUUosiins In 

-during germination .n”71 


Van IJrmiit, .T. A. M, See (Jd.ss, W.nCtlO. 

Van J/)o, AI. See Bartcll, F. K. 

Vati Marie, D. .1. Vaeuuui evaiioralur; Heat tr.insmbsion in an 
inclined rapiti circulation type - - 

Van Meter, .T. W., ami .TusUuIan (‘airet.'o. Blcaibing etc.; Chlorin¬ 
ating Iluids for-(P) . 

Van Xeas, H. E. Dyeing text lies (P) .. Bl4^ 

Van Nuys, C. C., and Air Reduction Co. Bbst for mel.alliirgical 
furnaces; Alethod of and apparatus for prodding -- 

Gaseous inlxture.s ; Seiwirating the constituent.s of-(p) .. 

Van Dveratracteu, C, Wool-washing waters; ihiriflcation of - 

with recovery of the products which they contain (I») 
Van Hoyen, H. J. Carbon in pig iron, ster), and ferro-alloys: 

Determination of-by i-ombustlon In oxygen ,. 

\^an Slooten, J. See Karror, I*. 

Van Urk, U. W. Pep.sln ; Valuation of.. 

Van Warren, L. Gasoline; Atethod of ro'uvcilng-(P) 

Van Wijk, D. J, R. Nitrate.'); Seasonal variation of- In the 

black turf at Onderatcfxiort .. 

Nitrates in soil; Determination of.. 

Vanzetli, B. L. Quartz*; Colouring constituent of smoked- 

Varlez, .T. Ores and metal-bearlug residues; Treatment of - 

(V) . 


Varney, W. W. Sec Dlrzuwoit, J. F. b 34I 

Vatcr. E., Paplergrosslmndlung. Paper; Flexible eluatlc -(P) b:{:i 

Vaubd, W. Cacao butter and Its adulteration with coconut oil .. b 521 

Congo colours; Commercial —.U41_' 

Tin hydride; Fonuatlon of-from rusty tinplate .. B5in» 

Vaucher, C., and M. Buder. Indlgosol DH in dyeing and printing nSiD 

Vaughan, W. A. Bricks, tUea, and the like (P).I).5' 

Vautler, T. Explosion waves; Propagation of- b77I 

Vavoii, G., and A. Coudere. Menthol and neomentbot; Isomotlsm 

of..B889 

Vedova, 0. D. Aletals; Material for coating moulds for casting 

-and procetw for Its manufacture fP).B8;.> 

Vegetable Oil Securities Co. Catalyst; Apparatus for making metal 

« --.(*'1 •• . .. H 9 -' 


VcIUoii, It. A, See Roubaud, E. C. 

Vcltch, F. P., and T. D. Jarrell. Leatlier; Determination uf moia- 

ture In... 
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(^eltch, W. W. Mixing apparatus (P).U497 

'ollsflk, J. See Jorlasen, W. P. ij207 

:ello, L. 8. Incaodoacent Electric Lampa and other similar apparatus, 
and glass refining apparatus used In coituexlou therewith; 

Manufacture of - (P). b822 

'eltmann, G. See SuUhoff, W.B469 

"enable, 0. S. See Lewis. W. K.B621 

^enn, H. J. P. Cellulose; YlcM of ^-glucoaan obtained from 

low-pressure distillation of . b782 

’enzke, 0., oud C. 0. HauboJd A.-O. Ceutrlfugal machine (P) .. b 497 
'erchovsky, E. Phosphates; Preparation and mechanical treat¬ 
ment of..B1022 

'erdcrovsky, J). N., and V. V. Saks. Dlslucrustants; Preparation 

and feeding of - for preventing and rcinoviug scale 

and similar hard deposits In steam boilers, condensers, 

Iiot wells and the like (P).B20r» 


orocn Kolenmaatschappijen tor voortzettliig der stoenkolentakr-n 
godroven door do Naaml. Vennoots. Purness’ Kolcn- 
maatschappij cn Hoven cn Henny's Handcimaatschappij. 

Coal slimes and ores; Apiuratus for refining or concen¬ 
trating - by the froth flotation process (P) .. .. b587 

lircln fur Chem. und Metall. Produktlon. Hydrochloric acid; 

Manufacture of cheuiityilly pure-(P).B37.S 

Potassium permangauute; Production of inangauito coutninlug 
a high percentage of potash, for use in the mauiiracture 

of-(P) . b:}34 

Sulphuric acid ; Manufacture of pure-(P) .. b 82», Bl0i2 

cre-in der Spiritusfabrikanten in Deutschland, yyinasc; I’ru- 

duction-of in yeast cultures uot In themselves suitable 

for fermentation purposes (P) .11-187 

ercloigtc Ohem. Werke. A.-G., and oUiors. Organic peroxides; 

Obtaining-in a finely divided condition (P) .. .. ii3Td 

en in. Olanzstotf-Fabriken A.-O. Cellulose sludge; W'orking-uj) 

— (P).np;:- 

See Zart, A.i)069 

erolntgte Mautuer’sehe Presshefe Fnbr. Ges. See UatLst, ?f. .. n4HC 

erkade, P. E., and J. Coops, jim. Salicylic acid ; Heat of ctmi- 

bUHtlou of-and its use as eocoudary standard In «':ilori- 

raotry .1)1028 

erj--y, A. Alcohols ; General metiiod for preparation of (he rom-.H- 

R onding-frf>m the aldehyde!^, R.CHO, and the k- ioues, 

-. 00 . 11 '. 

Cltrouellol and rltodlnol; .Synthe.sis of inactive-. Jlt din-- 

tlon of glycidlc esters in the terpeno scries.ii615 

Farnosal; Constitution of-. Syntln-sla of dlhydrofariicsol, 

a new aliphatic sesquiterpene alcohol.w61j 

ermeyen, E. J. Distillation device; Continuous-(p) .. moot) 

ermont Casein Pty., Ltd, See Foster, E. iiriyi 

ernadsky, W. See Agafonoff, V.i)422 

.'ruadsky, W. J. Kaolin ; Hehavlour of-on lioatiug .. 

'rnay, J. Manganese: Determination of-In iron and steel, 

otc., by tile persulphate method in tlio presence of Jiydro- 

fluorie acid .nrifi 

Silicon In high-speed tool steels; Dcicrniinatlon of- 

?rni‘s, A., and others. Photometer; Absorption ond riilfusion 

-(P).ud20* 


. PAiiK 

Vlndin, 0. See Jforrie, H. F. .T.. ,. ii20(f 

Vinson, A. E., and C. N. Catllo. Solis; Auxutaxic curve as a means 

of classifying --and studying their colloidal properties BJhn 

Vintelcscu, J., and D. Fultis. Carboltydrutcs; Action of iodlue on 

some . uU )0 

Vinter. See Uosset, H. .u 70 

VIrtanen, A. I. I.rfictlo acid bacilli; Enzymir- studios on - .. Iid49 

l»roplonlc odd fermentation .n6a7 

Roduotaso test; Action of coilold.s on tlie —.uPBO 

Vlsez, A. Peer; Haze In cxjiort..Bin2 

I Peer; Preparation of protein-stable-ami relation of di xtrin 

I content to prokln-atability.nlf).*! 

: V'lsser, C. Ste Waterman, H. 1.pyuO 

, Vita, A. llenzonc; Purification of-by freezing (I*) .. i )328 

Vitamin Food Co., Inc. .S're Allyn, L. Jl. ii 4 H 7 

Vltanilnc Prodficts Co. Sec EofF, S. Jt., jiiri. . 

Vitry, H. Metallic objects; Annealing - (P).p'HO 

i Vlvlau, A. \V. H. Tar and the like hydrorarbons; Treatmcia of 

j (P).)i327 

Vivian, 8. Cliinri clay ; Drying of-(P).n4»i9 

V. L. Oil Processes, LGl., and U, D. Lucas. Catalytic Iwdies; 

I’reparnfion of - (P) .' .. D2:f8 

Sliucral oils and spirits; Treatment, and purification of - 

(P) .BWO 

] Mineral oils; J’rcatmeiit of - (P).B3eo 

' Gils; (bracking of-(P).B77y, B779 

and others. Hydrocarbons, c.y., benzol etc., Refining-(P) nlOOO 

See J.iicas. (). I>. .. .. .. .. .. . , .. B7;i7* 

V'olsU'li, W. Sec Glclciiniar, A. .HOlH 

Voegtlln, C., and others. Arspheuamine solutions; VlscosUv 

I and toxicity of —.‘. n091 

j Vogel, F. A., and GeneriiJ Fuel briquette Corp, Fuel briquette 

I and procc.s.s of making it (P).B 2 s 8 

' Vogel, H. Arsenical prep.'*ration; Manufacture of an-for 

I ext-enntnating or keeping down pc.sfs (P). 

* Colloidal .’julj^hnr ; Manufacture of-(!') wl 74. 1)257 

I See Faust, t). .B593 

I Vogel, J. t’. See Hall, T. 1). .. .. B.S82 

] Vogel. J. L. F. Alloy metals used in alloy steels.SflSr 

Vogel, R.. and E. Trilling. Oold-ehromlum alloys.B6t.* 

Vogel, \V.. and C. Schuller. Pyrocatechol taunlns; Nlfroso- 

inethylurethane a.s reagent for. .Hi do 

Vogel-.forgeD3C!i. M., and others. Cement-burning kiln ; Ucdarv 

' -(P).! lj;i3G 

Vogelbiisch, VV. Concentrating devices (P).nlfiT 

Vogt, C. C., and others. Mncin-tilssulvjDg agent for dentifrices 

and tlio like (P) U 3 .', 

Vogt, K,, and \j. ICirchhof. Slernens-Martlu furnace with coal dust 

firing (P) .. 

V^gt, F., and Standard Chentical ('o. Ore couccntraliou ; Pro¬ 
cess of-(P) . b2o 

Vogt, W. W. See Sehrell, L. IJ. .H 79 M 

Voigt, J. .Metal hydro.soL?; Medicinal application of jirofected -— B92ri 

V'oigt, K. Pepsin ; Determination of-, and beiiaviour of pemln 

In the i)ody .uy^ 


•rnon, VV. H. J. Atmospheric corrosion of nou-ferr<ni.s nietal.s; 

Report on..1)97 

.T< (.'iiemleal < 0 . .Vc Ehrlich, .J, . 

Tdh‘I'-n, W. (-eranilc products; Preparation of - (P) u29.'i 

?rzyl, E. J. A. H., and 1. M. Kolthoff, -Zinc; Utility of poten- 

tionietric titration of-wltlr ferrocyanide n.'>30 

S'ee Koltlioff, 1. M.Ull6, ii23d, Ji."* '.'.) 

incllo, E. Compressors; Oiitrllugal mulllstige----for cojn- 
pre.sstng air, gases, or vapours, or for producing heat or 

cold (P).Ul6(j* 

ckers, Ltd., and O. D. Lucas. lG?tort furuacc.s (P) .. 1)899 

atnl J. McKcchnie. Separation of oil from watar (P) .. H283* 

'-ki'iy, H. ii. Lucerne plant; Nitrogenous constituents of juke 

of-. Amido and atuino-acid nitrogen .. B88j 

ct jr Chemical Works. See Matlilaa, L. D. .11742 

ell, (J. See Zctzsche, F.B224 

ellu, J. A. Waterproof; Process for rendering materials- 

(P) .D21.3 

frholier, H. Abrasive material; Process for working up ardfldal 

-(P).BlOl-t 


V'olhard, J. Rhenania-idm.spliafe ; Valuation of- 

Voilmar, C. J. See Wilson, J. A . 

V'olmarand Stalil. Prei-lpltatcs ; Influence of agitation on forniallon 

of.. 

Volmer, M. See Chem-Werke vorra. Auerges. ro.b.U. Komin.-Gcs. 
Volwller, E. U., and Abbott Ltboratorle.H. Hypnotic and analgesic 

contj>ound (P). 

ami c>ther.^. AfuestheUc comiwund (P) 

Von An(ro|K>lT. A. Sodium eliloride-sodium hydroxide-water and 
j*ota.sMium cliloride-potussluni hydroxide-water; Equilibria 

in (Ik! ternary sy.stcms.. 

Vi>n Bauer, T,, and B. Zwililnger. Coke oven ; ,Sole-heat<‘<i --(P) 

Von Bibra. C, iT. .S.y Pnitznian, P. VV. . 

Von Biehowsky. F. Cyanogen comijounds ; Production of-- (P) 

Ethylene formoclil«irliyilrln ; Process of preparing-(P) ., 

•Vitrogen fixation: Dlreet-flred tunnel furnace for - (P) 

and J. ^arthan. Cyanides ; Produetion of-(P) 

Von Boyeo, E. Beeswax; Manufacture of compositions knoadable 

like-(P) . 

Wax substitutes ; Manufacture of kneadable-(P) .. 


H34<t 

1)481 

B49r> 

fiol4 

B233 

B20O 


BIUH 
1(1 (i:t 
1(9 
Bof*8 
Bf.77 
B788 
B8.3U* 


BOdl 

B681 


eth, fl. See Knoll und (A). »927 

eweg, R. Lubricants; Doterniinatlon of friction In testing 

, . .bO 01 

U. A. Molybdenum; Determimitlon of small quautitics of 

-. Application to ammonium phosphomolybdatc for 

indirect titration of phosphorus . b 37 , n203 

[brandt, P. C. Gas burettes; Corroctlon tube for-.. .. 

» Nee Raokston, H. J., jun. nfiSl 

r See Giles, W. E. 

Bm, F. See Uuzlcka, L. 5570 

Bocu, J. A., and K. B. Fred. Wood; Effect of different klods 

t of-and of wood pulp cellulose on plant growtli .. b*84 

^mll, C. D. Calcium; Gravimetric determination of —- as 

I anhvdrous calcium oxalate.BSpy 

L See Moles, K. .. 

|h^ut, P. D. Cotton; Effect of treatment wltli sulphuric acid 
I on breaking load of ——• 556 «> 


Von Braun, .T., und R, Gossel. CItronolloI; Analogues of —— 


richer aod poorer In carbon.B40O 

and W. Kaiser. Odour and molecular asymmetry .. ., b 33 

and others. Tetrahydronaphthalcue and substituted tetra- 

hydronaphtlialenes; Oxidative degradation of - to 

pntlialonic acid and phthallc acid. Beuzopolymethyleuc 

compounds ij ;;2 

Von Dalinady. Z. See “ ('hernia" Vngnriarho Them. Ind. A.-ti. nfioj 
V'on dcr Hcyden, H., and K. Typke. DrlUlng oils; Water-soluble 

Trnusfonuer oUs; Action of metals and combinations of metais 

Oh..11364 

rransformer oils; Action of soaps on. b624 

Transformer oils; Heatlug-with metals with exclusion of air i)739 

Transformer oils; Heating of-with various salts .. n702 

Von Dosed, D. Iron; Oplorimetricdetermination of- .. « udiu 

Von Ditmar, P. Hydrocarbons ;| Treatment of-, particularly 

of crude petroleum (P).BT 04 * 
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Vondr&k, Beet diffusion Juice; Defecation of with lime in 

the cold.B801 

Von Bhrenthftl. B. F. Cellulose fibres; Obtaining easily bleached 

-(P). Bm 

Von'.Euler, A. C. Lignin In wood ; Determlnatloo of. .. B127 

Von Euler. U. Qtowtb*catal}nits (vitamin D); Water* and fat* 

soluble- .. ,. .B309 

and K. Hellenberg. Maltose prodneed by action of iMlt 

extract on starch .B957 

and K. Josephson. Enzymic equilibria.B724 

Invertase .B271, B581 

Invertase; Affinity of-for different sugars.BS47 

Invertase; Decomposition of-by enzymes. b761 

Invertase; Mechanism of action of..B1024 


and R. Kllsson. Hydroxides; Ac^rptive power of'metal 


and £. Wades. Invertue In fresh yeast; Inactivation of- 

by silver nitrate. bS47 

and others. Invertase; (klculatlon of the actlvity*pB curve 

of ..B609 

See Myrbllck. K. d761, B761 | 

Von Fellltzen, H.. and H. £gner. Chile saltpetre; Alleged beneficial > 

action of the iodine content and radioactivity on the for* 1 

tilising value of..DC67 

Von Qlasenapp. M. Gypsum; Energy of crystallisation of calcined 1 

..B219 ! 

Von Ooldbergcr, A. See Bredlg, 0.B828 i 

Von Hahn. F. V. Night Blue; Colloid-chemistry of-.. ., b868 

Swelling; Mcasiireineut of.. b998 ; 

VonBerz,E.*Detonating compositions ; Manufacture of-(P).. b 656* i 

Detonators: Manufacture of-(P). b451 

Explosive and priming composition (P).B403 

Von Hoessle, C. H. Colloidal metab; Electrolytic manufacture 

of-(P) .B678 

Von Hollcben, U. See Luther, It.B818 

Von Horst, L. A. Hops ; Complete utUlsatlon of-for brewing 

purposes (P) i}993 

Von Karlowskl, F. Bust; Removing-from Iron and steel (P) b762 

Von Lippmann, E. O. Beets and beet products ; Nitrogenous con* 

stltuents of. b270 


Von Markus, E. Leather ;TPrcparatLon of-from intestines (P) B393 

Von Mayer-Bugstrdm. Glycerin si'lutions; Bolling points of-B877 


Von Niederhftusem, E., und Co., Soiterstoffwerk Leuzburg. Heat- 
exchanger for evaporation, condensation and distillation 

purposes (P) |.H42 

Von Ordody, L. B. Cellulose; Production of -from rfed.s (P) b826 

Von Perold, P. See Moser, A. B844 

Von Philippovich, A. See Fischer, F.noys 

Von Platen, B. C., and others. Refrigerating apparatus ; Abaorptloo * 

-(P).B321 

Von Itadoiln, P. t'ereal husks and other vegetable waste; Car¬ 
bonisation of-(P).B(»64 

Vou Recklinghausen, M. See Henri, V.Bail' 

Von Ruppert, F. See Kircher, A.B80 

Von Schwarz, M. Bearing metal; Coarsely crystalline-- .. B13<J 

See Oebbeke, K.Bl3d 

Von Seth, R. H. Vanadium; Obtaining vanadium compounds or 

-from pig-iron (K)ntaining vanadium (P) .. .. b1017 

Von Steiger, A. L. Hydrogen-ion concentration of acid solutions; 

Deterininatiou of-with a glass electrode .. B813 

Von SlSDt*Gyojrgyl, A. Evaporation of aqueous liquids at a low 

temperature in vacuo . 683a 

Micro-analysis by Pregi's method.B620 

Von Tustanowska, L. Bee Feigl, F.B580 

Von Walther, R.. and W. Blelenberg. IJgnite and Unite tar oils; 

Absorption of oxygen by-In presence of alkali hydroxide b770 

and H. Steinbrechcr. Coals; BehaWour of - on heating 
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of - (P) .B140 
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device. (P) Piron, ami J’lron Co;il Oislillation Sy.stoins .. 

of gases in li<iuid». (P) Wolf .. .. .. .. h 737 
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(P) Sakon.B44U 
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bolAg. .. b770* 

1 reparation of ethyl ncotato from-. (P) Consortium fiir 

IClcktroohem. Ind. b .|49 

Pn parutlon of a reaction product of aniline and-for use as a 

vnleanl.sjitlon aeeetorator. (P) Cadwell, and Naugatuck 
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Aecdai.s; ('atalytlc reduction of-. K^tiyonc and ICimura .. Till3 

Ai'etannin. , Oorfield and Short .. .B805 

.Vcelatcs: Thermal decomposition of some pure metallic- 
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Coal BJstillatlon System .. ...... . . d164 
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(P) Meister, Lucimi, u. Pruning .. .. .. ]i8U») 
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.and Clecliiinowski .. .. .. .. .. .. Bdfjl 
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Dilnting-. fP) Eyleaon, and fleneral Chemical Co. .. B1012 

DUplaceincnt of-t>y diffusion. Demon.s.sy.ulTl 
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acid. Is^vene and Taylor .)ir)6.5 
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; Aconite alkalods. Aconitine and pyraoonltlne. Majlma and Sugi* 

nomA . b923 

I alkaloids. Different Isomerldes of iapaconltlno. Maiinui and 

\ others.B923 

alkaloids. So-called jesaconitinc. Majima and Morlo .. .. lt924 

I Aconitine and pyraconitiue. MaJInm and SugliiomA .. .. .. b923 

I Acridine derivatives ; Manufacture of-. <P) British Dyesttitfs 

I Corp., and others .B590 

; Acridine dyestuffs ; Manufacture of-. (P) Akt.-Ges. flir Anllln* 

1 Fttbr. .. .. .. .. .. .. .. .. B870 

I Acrldluiura compounds; Production of-. (PlCassella und Co. B80s 
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Acylacetyl comi>ounds; Manufacture of-. (P) CUem. Fubr. 

iJrieaheim-Elcktron .B413, B413 

: Ailenlnc hexoside from yeast. Levc.ne.B535 

Adhesives. (P) Broadfoot and Sons, and Robertson.B684 

Coilold-chcmlcal cvuhiatlou of —. Wlsllconus and Lorenz .. H608 

Manufacture of-. (P) Sichol Komniandltges., and Stern .. B488 

Manufacture of-from casein. (P)Tnitzcr.B842 

Manufacture of • from nitrocellulose. (P) Chem. Fabr. 

vorni. W'ciler-ter Meer.Bl48 

Manufacturo of-from seaweed. (P) Thornley and others 

D347, Bd83* 

Slanufactuve of sugar syrup iimi high-grade-from extracted 

beet slices. (P) Smoleuskl.B437 

Production of pentosan-from maize cobs and oat hulls. 

La Forge.D274 

for rubber and leather articles. (P) lUUiliag and Dracinann .. b527 

I Adrenaline derivatives ; Preparation of-. (P) Funk and others.. D76 

Preparation of-from suprarenal capsules. (P) 8t/orn and 

Battclll. 

Hce aluo Dihydroxy|)ljcnylethanohncthylumlne- 

Adsorbent gels; Mamit'actmc of-. (P) Silica (rcl Corp., and 

Patrick. b87!) 

materials ; Applb-ation of —. (P) Somerville and W'UIlams .. B860 

mattrials; Mamil'iictur<}of-. (P)vSauor .. .. B07i, B972 
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Villc and Williams .. .. .. .. .. .. B7H7 

.\dsorbcnts ; iwyliig and coating porous rnatcrlnts for use as--. 

(F) Fitzimfrlck.B972 

Adsorption of acetic acid l>.v I'hiircoiil; Nature of-. Pavlov .. BlUlO 
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Miller .B895 
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media; Itc-activaling with simull:ineou.s recovery of 
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ofvatMnjrs by clian-oal. I’oolidge .. .. .. .. .. B359 

Adsorjitlvc jiowvr of met.al hytlroxules. Von Kuier and Xilssou .. nl.’. 

Acreboe-Wrangell system of m.iniiring ; l.ime-pliD.^plioric aeid fnetor 

In relation to-. tiuntlier.. .. .. .. 1J30.'> 

Agar-.agar free from j>roteiiis. Kbisfcnnann.BI4H 

Intlueiice of elect ndyte.s on swelling of - - . Dokan .. .. B393 

Agaves ; I'reparationof lU-rcs from • —. (P) fhein. Fabr. tirie.shelm- 

Kli’ktron.B4ir) 

Agglomerating fneland other subslun<‘(“s. (P) SutcUffe .. .. ii244 

granular materials. (I'tCliagv .. .. .. .. b8 

Agitating wa.shinc, liming, or faimliig solul]on.s; Rocker for-. 

(I') Baxter .B7r,9» 


Air; Adsorjitioil apiiaialus for determination of organic vapours 
in— -. Kaftwinkel 

Appatalu.sror.sepfiratmg- - into it.s cnnstltucnU. (P)Jatferty 

containing volatile ,siibstaiir.-.s; Dehydration of -. fP) 
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Dfteiinlnation of very simiU rpiatitilies of noxloiw substances 
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• — with t lie aid of salts and similar hu bstances. Obermlller 

-liquefying niacliines ; Causes of explosions in --, Itutescii .. 

Removal of dust and molsf.iiic from -. (P) Schmles UQ<i 
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Removing ilusl, sand, soot, and otlici foreign bodies from- 

(P) Weller . 
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Mcw'cs. 

Separation of - - into Us e.uHtiluents:. 
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(P) Davis and otliers 
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L All Liquide .. 

washers. (P) Drying Systems, lijc. . ] 
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A i>»umio— coniviu$d, 

solutions containing medicinal and immunlelng snbsUnceg; 
Preparation of (P) Zeissler, and Oltomlcal Founda* 

Uon, Ino. . n7d 

Atlmmoae derivatives insoluble In gastrlo fluid. (P)Buddo .. .. b770 

solutions; Production of-. (P) Weldner.B450* 

Ab'ohol, acetone, and other products; Fermentation of vegetable 

mutter to obtain-. (P) Norbury and others .. .. nl025 

Api^uaiUB for obtaining absoluto-: 

(F) Bodelxish, and U. H, TndustriHl Alcohol Co. .. B48fl 

(P) U. 8, Industrial Alcohol Co.U660 

from cane niolaues, Effect of vaiyiiig additions of acid. Owen 

and Pond .n4d8 

(Catalytic docomiKwitiou of-in presence of alunUna. Qoris., ii57& 

(•atalytic dehydration of ——by alumina. Pease and Viing uSlS 

Oiuse of low yield of-on femiootation of molasses. Oupta 

and others .291T, ne59 

('lilorinatJon of Chattaway und Backeberg .. .. 1JI515 


Continuous distillation of-. (P) Cyphers 

(loiitractlon of-on dilution. Koran .. 

Dehydration of-: 

fP) Loiiettc 

(P) Standard Development Co. .. 

(P) SUffens . 

Dehydration of-by means of glycerin. 


B922 

338T 


.U308 

. nllO* 

.Br>70 

Kueciit and Muller 

177T, 0488 

Dcliydration of-by means of glycerin nnd solutions of salts 

in glycerin. Marlller .. . 

Dehydration of ——. The system wutei*alcohol-iH;trol-pot!iH* 

slum carbonate. Oay and others . 

(icnaturod ; Detection of diethyl phthalatc In prciiaratlons made 

with-. Lcffnuinu. 

Detection of aldehydes in-. Isnanl 

Determination of-. Roos . 

Determination of-In bread. Sumiberp 

Kffoct of-on growth of barley plants. Purl .. 

-ether motor fuel; Pi-eparafion of-. (P) Liohtentluu ler 

ether, and water; Determination of water In mixtures of — -. 

Newman. .. 285'r. 

ether, and water ; Vapour pr«‘s.siire ciirvoH for .systems c<inlalnlnp 

-. bonder and others .. .. . 

Formation of pyruvic acid aiul-from calcium lactate by 

yeasts. Knj’scr . 

and heavy petrol; Bench experinu'nts on motor iuel.s cotnt'osed 

of mixtures of-. Watson and Ormandy.. 

and liquid hydrocarbons ; Ap|>arntus for dcliydratiiip mixtures 

of-. (J*) Rlcard, Allenet ct (!Je. .. 

Manufacture of yeast and-. (F) Klein 

Fejiodlo variation of <yitalytlc activity of copper witit tetnpiTa- 

t ure of reduction in decomjKwit Ion of-. Palmer and ('on- 

stable .. .. .. .. .. .. .. Bft4K 

Frcijaratlon of-free from aldeiiyde.s. (.'ro.ss and 8wa:.i .. b194 

Preparation of ptire-. (P) Denser .. .. 

I’roductiou of absolute -(F) U.8. liuhistrlal Abohol Co. Ultht 


b28 

B802 

«73l 

U1025) 

B228 

JH022 

B411* 




Jl.Hotl 


78 


Production of - 


- from acetylene. (F)Kuro.nOS? 


Production of ethylene from-. Ilisamura and Imaoka .. B2.32 

Prodm tlon of liquid fuel mixtures oontohiltig-. (F) Loriette B8.S 

Furifleutloii of-. Castlile and Henri .. .. b576 

Itocoverlng absolute ——. (P) Backhans, and I’. S. Industrial 

Alcohol Co. . IIH84* 
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Electric Smelting and Aluminum Co. .. .. BSTo* 

Production of glass-making salts and-. (P) Fiiiik .. T)596 

-siliva ; 'I’hc system— . (Jowen und tJrcig .. .. .. b.5l2 

and sodium :di/arat.«.*. WllllaTn.son .. .. .. .. i)S26 

See also Aluminium oxicio. 


Aliiminatcs ; Action of high tompeTature.s on- MatignoJi 1)93 

Aluminiferous mlner.als; l)»;eompositlon of —-. (V) Itiedrl 

A.-C.1)257 

Ahiinbiium ; .Alloy ilux for soldeiiog.—. (P) Bolus ., .. B340 

alloys; 

(P) Archer and .rolMes ., nIbO*, B202* 

(P) P>rlthih Aluminium Oo., und Gwyor i)202 

<P) Edwards, und Al)imi)ium Co. of Amcrkiv .. n222 

(P) Geyer .iU8() 

P) Von Zeerleder. and Abjinijiium Jnd. A.-O. 1)222 

alloys: Carittngs of . (P) Jcffrie.H and others .. .. R014 

or Its alIoy>. Coating-. (P) Pnez, and Aluminum Co. of 

Anteilca .. ., .. • .. .. .. .. 1)984 

alloys; Comimratlve tensile properties of -. Dlx, juii., 


alkjys; Cou.stitution of ternary Fuss .. .. 1)2.50 

and Its alloy.s; l)et«‘i'minntiiui of ulkuli metals it> — . 

Sehlirmnnn and Scliob .. .. .. .. .. ])2tM) 

alloy.i; DetcrtJdnatloa of vadmhini in-. lUidgen i)42(> 

idloys ; Determination of magnesium in - •Fetkcnlieucr 

and Konnrsky .. .. .. .. 1)791 

ami Ua alloys ; Facing shcels or objoebs of - - with sheets 

of heavy metals. (P) Passalacqua .. .. .. R949 

ulloyo; Inerraalug the electrical conductivity of-. (P) 

Motallbank und Meiallurgisclio Gcs. .. .. i)561 

alloys; Manufacture of-. (P) Ooldachmidt A.-G. .. B914 

and its alloys; Production of adherent metalllo coatings on 

-. (P) Erftwerk A.-G. . .. n753 

alloys for shell or cartridge coses. (P) Fahrenwald .. .. «1018 

and Its alloys; Tln-plntlng-. (P) Passnlacqua .. .. B600 

amalgam. Hahn anil Thleler.D417 

Analysis of Industrial-. Bertlaux.B221 

Annealing of-. Rbhrlg .11710 

•boryUlum alloys, (p) Metallbank ii. .Mbtallurgischo Ges. ii389 
•bronze: Hardness of heat-treated — Comstock b791 

•bronzes containing silicon. Quillet. d185 • 

-cudmium-zlnc alloys. Btidgon .B873 

Coating shoot steel with-. (P) Peacock and Waldo .. B475 

cooking utonslU; Corrosion of -. Tinkler and Masters b179 | 

•copper alloys; Heat treatment of light-: 

lytaka. b520 

Portevln and L© Chat^lor.B620 

-copper alloys of Intermediate composition. Stookdalo .. B299 

•copper alloys; X-ray studios on -. Jette and others b299 

•oopper-magneshim alloys ; Casting and heat treatment of 

-. Daniels and others.B792 

-copper-magncBlum alloys; Ternary -. Ohtanl .. Dl8fl 

•copper-tellurium alloys ; Properties and stmeturo of ——. i 

ttlsco end Whitmore .. .. ., ,. ,. b791 I 


Aluminium - -eoutimied. 

Critical studios on methods of determining-. Gongdon 

^ and Carter.B357 

W Detection of magnesium In-. ilaUn ami others .. B028 

Determination of-In alloys. Brophy .D872 

Determination of- In alloys and its scp.iration from other 

metals. Zander and Weber .. .. n98 

DotermlnaGon of sodium In-. Faidly and Brook .. b872 

DilTiwlon aud solution of-In copivcr. Bauer and Plwo- 

warsky .. .. .. ., ., .. b59 

Has fuiro-a tran.aitlou point? Honda and Igarani .. b716 

finprovliig coinmendal -. (P) Rogenhuln and Grogan b839 

Increase In temsllo strength of soft shvet-after annealing b52(> 

Inllueneo of heat treatment on reactivity of-. AtOhrig and 

Borchert .. .. .. .. .. .. .. nlOl? 

Xnfluencu of rapblity of cooling on properties of commercial 

-. GniHet .iiT.'dl 

influence of silicon and Iron on properties of-. Czoch- 

ralskl .. ,. .. .. . . .. .. , . 1)635 

-magnesium alloys; Manufacture of jiowdcrs of-. (P) 

Sejournet .. .. .. .. .. .. .. i).'»22 

-niagnc.slum; Electrical properties of the system-. 

Mchl.1)835 

•inagnesium-silicon-zinc ; Alnmirilum-rlcb mixed crystal region 

in the quaternary system -. Sander «nd MeUsuer i)2.'>9 

Melting .scrap-and obtaining ammonia tiicrcfrom. (P) 

Stannnnii and others .. .. .. ,. 1)793 

Metallising porcelain and cbin.a wlih-. (P) Kraus und 

Co. .. .. .. .. .. .. .. b944 

-nickel-iron uiloy stable to heat; Non-iustiug -. (!*) 

Kclssman 

Non-metalHc inclusions In . Lobb y 
Powder for soldering ——. (P) Boss! .. 

Powder for use in welding, melting, and soldering-. (P) 

Aluminlnm-Guss- 11 . Sebweisswerk A.-G. 

I*ice.l|>itatlon of-as hydrated oxide by means of ammoJiia. 

./nndcr and Weber .. 


(P) Nledersachsou- 
— by electrolysis. 


I’roduct ion of metallic coatings on- 

werko -A.-G. 

Production of protective coating.s on 
Giinthor-Schulze 

Production of sillvon and-.and other elements from clay, 

bauxite, etc. (P) Hooper .. 

Recovery of from sklmmlngv, <1rM.s.s, swarf, etc. (P) 
Tullis .. 

.Kcplueement of sodium and potassium from .-ohition.s of their 
salts by-. Bergstrom .. 

Separation of iron and-from zinr, nrangancsi*. and nickel 

by tile basic acetate inetliod. Kllng and Lassleur .. 
Separation of zinc from iron andArd.ich and Bongurd 
sheets : Thermal cojiosion-resislauce test son thin - - - - in te.st* 
tubes. Myliua 

•silicon alloys; Determination of silicon in-. Oat .. 

-sillvon alloys ; New-. Edwards nj)d An her 

. -.sllicoJ. alloy.s ; Refining - —. (P) British Aluminium Co., 
and others 
solder: 

(P) MctalUmnk u. Mctallurgi.sohe Gcs, .. 

(IM llostosky .. .. .. ' 

(P) Stumpf 

Soldoring-. (P) Mumford aud Butterwovth 

solders ; Tests on-. Bauer .. .. .. 

Soluble -- - and the hematoxylin test in Ultered water. 

Ifatfleld . 

Ten.siJo properties of-at high temperatures. Martin .. 

and titanium in solution in sulphuric acid ; Separation of 
-. Kayser 

utilisation of old metals eontuining-. (P) I/croux .. 

Volumetric determination of —— in’ aluminium s.ilt9, in par- 
tioilar in lufiior uluvihni acetici. Wohlk.. 

•zinc alloys. Tan.abe 

•zinc alloys containing cadmium ; Mechanical properties of 
— -. L’mdgen .. .. .. .. .. 273T, 

•zinc alloys ; Properties of-. Bauer and Heldonhaln .. 

-zinc alloys; Shrinkage of-, Bauer and Heldcnhain .. 

Aluminium acetate; Electrolytic mamifacture of-. (P) 

Cruso .. 


B2G2 

B473 

b388 

1)301 

1)2.>4 

B752 

I36;b'> 

1)717 

BlOO 

niy2 

1)54(1 

1)4114 

1)426 

11872 

b949 

1)793 

1)301 

1)388 

B793 

B42K 

B178 

1)307 

B299 

B814 

B475 

B54 

11872 

n7«l 

B635 

B520 


Aluminium-alkali fluorides ; Production of doiiblo-- toohnloally 

^reo from Iron. (P) Chom. Fabr. Grlesholm-EIcktros .. b869 

Aluminium alkali silicates; Hydration of solid -. (P) Per- 

luutll A.-G., and Schttlcr.1)294 


Aluminium chloride; Adsorption of-by hide powder. 

Kubelka an(i others.. .. .. .. .. B22.'’) 

Catalytic effects of -. Preparation of trlphenylmcthanc 

etc. Norris.B277 

Distilling oil with-. <P) McAfee, and Gulf Refining Oo. 1)166 

Manufacture of ——: 

(P) Gray and others.D1012 

(P) Hall, and Texas Co. ... .. j)870 

Manufacture of pure alumina and-. (?) Fedemonte .. b567 

Manufacture of sodium silicate and-. (?) Peacock und 

Waldo.B942 

Mixing and delivering oil and -. (P) King, and Gulf 

Refining Co. b166 

Preparation of-from day. Biidnikoff. b292 

Production of -~—• from carbonaceous shales and like 

material. (P) AVolcott, and Texas Co.B880* 

Aluminium compound^for sizing paper, (?) Bishop .. .. bS34 

Aluminium formate; Manufacture of(P) Wolffcnstcln.. b578* 

Production of solutions of-. (P) Mendel A.-G. .. B891 
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Wilistatter and Kraut .B746 
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(I*) liuchner. b512* , 

(P) Muth .U829 
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and Kraut .. .. • • 
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etc. (I‘) Seiiumacher .. .. B294 
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Alumlnotw minerals: T)ecorapo.sltIon of —-—. (?) Hess .. 1(334 
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MaiiHUri .. .. .. .. .. 1(300 | 
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-Imliif.s; Catalytic prcjMiraflon of — . Jliliiet inid others 0307 ; 

and fortnaJdtdiyde; Manufacture of comleiisatioii protlu'd.s j 
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Mcer.P400 • 
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J’rodiicfioii of derivatives of primary aroniaflc-con- / 
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Aiulnoacctophenories as colour intermediates. Morgan .Hid .Mo.ss PHO ’ 


Amino'Udds; Action of sulphuric acid on some-. Kronacker BOOl 
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National Aniline and t'ltemlcal t^o, .. .. ngos 

j'-Amlnobenzoic add amlnocthanol and amlnopropanol eaters: 

Helation between pharmacological action and diemlcal ! 
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violet light. Kuhn. 
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Production of a mlxtiiro of carbon dloxldo, nltroKcn, and 
—— in connoxioQ with manufacture of steel. (P) 

Arnold, and I^ltrogen Corp. .ii67t 

production ; Incieaftlug —-- with Improved catalysts. Larson D9a0 
Purlflcatlon of —— provloiia to oxidation. (P) Jiayeriaclie 

Stlckstofl-Werke A.-G., aiid Jost.u9+3 

Jlapld and quantitative removal of-from solutions. Stan¬ 
ford .1J203 
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suhstitutwl quaternary uliphafie-. Eiilz .. b76(5 
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Ammonium blsiilpnaki; Manufaetuie of —(!’) Bmlmer .. itl7 
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iukI —. (P) Claude, ami L’Air Liquide. 
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(ias-tlcs., nn<l Jturger .. .. .. .. .. b294 

I’n^paintion of sublitned-. (P) Chem. Fal)r. Teterow, and 

yicgel . 

Production of-from Iiot ammonlaf^al distillation gases. 

(P) Christensen.n975 

IToduetlon of pure - In tiio aimnonla-.soda proress. (1*) 


JToductlon of i>otnRslum nitrate and-. (P) !>(• IlaCn ij420 

I’rotiMding Iron apparatus from action of solutloii.s of-. 

()‘) Badlsche Anilin u. .Soda Fabr. ij788 

Ileeovery of-from moUicr liquors of ammonia-soda proces-s. 

(I’) Elienanla Ver. Chem. Fabr. A.-G., Zwelgniederlassung 

Maiinliftim, and othens . 15294 

Iteeovery of - from solutions containing sodium eliinritle, 

(P) llhenaula Ver. Chem. Fabr., Zwclgnlcdcrlu8.simg Maiiri- 

lielni, and others .I 5 i ;^3 

.Separatlug-from finely ground mixtures with other salts. 

(P) Gluud and others.u 712 

Steel alloys having high resistance against corrosion by .solu¬ 
tions of -. (P) Knipp A.-G.B«0 

Treating dross containing -. (P) Michael mid Co. .. 15429 

Ammonium compounds; Manufacture of-for use ns fertilisers. 

(P) Westaud.raques.n607, b882* 

Amimmliim nitrate ; Analysis of crystalline deposit's from solution 

In hised -. Porman and Dawkins.nriO 

Exploslblllty of -. Aiifschlftger. 15279 

Explosihllity of — and of its mixtures with other salts. 

Naoum and Aufsehliiger . b53« 

as an explosive. Cook.B8G0 

explosives. See under Explosives. 

J'he reciprocal salt pair sodium siilpliato and -. Fermau 

and Harrison.B292 

Ammiinimn perchlorate as explosive. Naouin and Aufsehliiger .. 13850 
Jornary and quaternary equilibria In the system, sodium 
perclilorate and sulphate, ammonium sulpimto, water, and 
-, Frecth.D377 


I 


I 


I 


PAUR 

Ammonium persulphate; Electrolytic preparation of-. Salauzo «172 

.^monium plcramute: Manufacture of-. (P) Delin .. .. n77 

Jnhmonium salts; Determination of umlno-acids in presence of 

-. Fernandez and Gamiondla. b:J99 

salts; Manufacture of-. (P> 8aiidahl .nml Clulatenson .. 151913* 

salts : Quantitative determinatiou of-. lAivgren .. Ji07ft 

salts; Volumetric dctennhuitlon of -, Auger .. .. b417 

Ammonium siilphonltrato; Fertlllolng value ot-, Graftlau 

aud Hardy .Ii090 

Ammonium sulphate ; Caking of -. Bicliardwon I5l4 

Manufacture of - from calcium Kulpluito, ammonia, ami 

carbon dioxide. (I*) Budisclie Anlliu u. Hoda Fabr. .. nO.G 

Manufacture and neutralisation of-. Bateman .. .. }5;'»94 

manufacture; Plant used in -. Stonier.n214 

Manufacture of pure, auliydrous alkali sulphates and-. {!*) 

Bambach . 

Neutralising -. (P) NlcholsoJi .B217 

saturator; Phyalcjil condltlotui In the -. Ixiwe .. ,. jujOO 

Ternary and quaternary o<iulllbria in the systi-m, sodium 
perclilorate and snlpliato, ammonium perchlorate, water, and 
-. Frecth. Will 


Ammonium sulphate-nitrate; (.'iiemical and physical i)ro{K:rtics 


of Oppau . Kobert^Min and others .. .. .. U194 

Expcrlmcata to determine wliethor Oppau - po-sscsses 

explosive propoftiea. Eotter .Jil04 

Amiuonlum sulpidde giimp of metals; Determination of - by 

meuiiH of hydrogen sulphide under pciissure. JWfiwcr an<l 

Bohr .ii«18 

group; Simplified qualitative analysis of the ——. Bupp .. b2:{5 

iteeovery of sulphur and - from solutions, (P) Badl-elic 

Anllln u. S(Hla Fabr. .. .. B294 

Aminonlmn suljdutc ; Manufacture of-. (P) lOlcktrlzltiit.swcTk 

Dmza. 15293 

Oxidation of- by means of gases eoiiUilnlng oxygon. (P) 

EloktriziWltswerk ].onza .B.')90 


Amygdalin ; Determination of Iiydrogen cyanide content of- 

by tlio aeration method, lloe .. .. .. .. b;>12 

Synthesis of -: 

Campbell and Hnwortli.I5fl91 

Kuhn and Sobotka .I59rt3 

Zemplen and Kiinz .. .. B92i 

Amygdalin-biose; Llentity of gentlobloso with -. Jlauorfh 

ami Wylam.Bl90 


Amyl alcoliol; I’urifleation of-. (I*) Willklc, ami U..S. Indu.s- 

triul Aleoliol Co. 

Amylnceou.^ guh.stniiei^s ; Afalt flour, and tho praeflee of digestion 

of cooked and uucooke<l-, Leeoq ami Wary 

substances; Simulhineous pi’oduetloii of ilemineralised- 

and lower nitiogenous matter for foo<l pur|)ose.s from 

tubers or crin'.ils. (P) Boldin and Etfront. 

n-Ainylanlli ie. lladclitfe and (Irlndley . 



b9.'i8 


b922* 

B801 


A'mylasc. Sjdberg ami Eriksson .u 02 l 

Anti--. LUera and Albrecht.HUGH 

Degradation of atareh by animal-. Holmbergii .. .. nSOd 

of germinated barley ; lllfeets of electrolysis on-. Miilgnon 0227 

Intluemo of t-cmiioraturc on the sueeharifylng power of-, 

Chrza.szqp . .1»109 

malt-; Hydrolytic power of-from ditferent cereals, and re- 

aetivation of amylase inactivated by heat. ('hrzuszA .. B7fll 

of malt-: In.activatlon of-by heat and radiation. Jaiers and 

Lorinser . .. .. 11.300 

malt-: Iso-oleetric point of -, Sherman and othem .. b724 

of potatoes. Hu<-hn and Seliweigait.lil 91 

preparation with llmlto<I fsiwers of Iiy<lroIysis. SJdberg .. ji28 
Amylase.s ; Action of potassium Iodide on .succhariltcation of starch 

by Various-, Holmbergh .. . 1539.’* 

Influence of hydrogen-ion eoucenfratioii ou action 0 / certain 

-. Oroll .B1024 

J.iinUing hydrolysi.s of stareli .'iiid a complement of the-; 

■ ITingshclm and Beiser. d843 

Pflngshelm and SehmaJz .ji28 

Amyloclastlc enzymes. See under Enzymes. 

AmylopecUns prepared from different starches. Samcc and others 13008 
AmyloBc ; Autolysls <»f-: 

Biederiiiann . 15 I 45 

• Kotlilln .UH 5 

Anacardlum occiVhr«fa/e; Fatty oil of seed of-. West aud 

Cruz .1523 


Amesthetic action ; Hehition between chemical constitution nn«l 

local-lu N-alkyllciioinol caters of p-aminobcnzolc acid. 

Graf .B443 

compounds. (P) Volwiler and others. 15200 

gases; Experiments with -: propylene, methaue, und 

dimethyl ether. Brown . 15889 

properties of p-amlnobcnzoyldl-lsopropylamlnoeflmnol hydro¬ 
chloride (Uoealiie), cocaine, procaine, und bulyn ; Local 

—. Schmitz and Loevenhart .n990 

Autosthotlcs ; Pressor-. Marvel and Du VJgncaud ,. .. b887 

Analgesic compounds; Hypnotic and -. (P) Volwiler, and 

Abbott Jgrboratorioa.ii233 

Analgesics; Preparation of -. (P) Merck and Co.9448 

Analysis; Now methods of volumetric-. JeUinck and Kilim 


b8.'>:L B853 


New methods of volvimetrlc-. Chlorometry as a subslitutc 

for lodlmetry sand other analytical methods. Jcllinek 

and Krostol!. 15892 

Quantltatlvo cliondeal-by means of X-rays. Stlntzlng .. iiSlQ 

Volumetric method of clcmcntAiy —, ITackspiU and 

D'Huart . b771 
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HWT 


301T 

342T 


FAGB 

AnhaloBine. SpBth and Oangl ., .. .. .. .. .. b73 

Anhalonulm alkaloids. Sp&th and Qangt .. .. .. • • B73 

Anhy<irldes of fatty acids of low moiecntar weight; Manufacture -gt 

of-. (P) Oonaortlum fttr Bloktrochera. Ind. .. Bal 

Preparation of acid ——, (P) Deutach and others .. .. B849 

Anhydrite; Hydration of ——. Weieaenberger and Solnl Bl34, b297 

Anhy«lroInplnlne; Preparation of a reduction product of -. 

(P) Kalle und Co. b89I 

Aniline ; Catalytic alkylation of-. Brown and Reid .. .. b824 

Catalytic preparation of -. Brlner and others .. .. b307 

Detection of metaU as double halides with -. Kolthoff 

and Haroer . •• •• 

Determination of water content of —, Jansen and Scliut .. B48 

Dlroot sulphuraUon of-. Hodgson. 

and homologucs; Titration of ——. Jones and Lee .. B902 

Preparation of a reaction product of acetaldehyde and- 

for use us a vulcanisation accelerator. (P) Cowell, and 

JJ alga tuck Chcndcul Co.B848 

salts of a- and p-naphthalenesulphonic acids. Forster and 

Keyworth .. .. .. .. • • • • 290T 

•lino chloride double salt; Antiseptic action of-. Howard 

and Stlinpert.B150 

AniJiue benzenemonoeulphonutc. Keyworth .841T 

Aniline Black ; Chemical ailsorptlon by-•. Stadnlkov ., ..BlOlO 

i'ormatlon of -, a bliuolecular reaction. Piccard and Da 

Montmiliin .. .. .. .. .. .. •. b91 

Inihicnce of oxalic acid on formation of-: 

.Iiistin-Mueller .n629 

Piccard .Bbl 

Aniline 2.6-uaphtlialonedlBulphonatc. Forster and Keyworth .. IMT 

Aulllne 2.7-napt.hthalencdlsulphonato. Forster and Keyworth .. 160 t 

AnIllnofiavindMUncs. See under Azlue dyestuffs. 

Animal mutter; Deodorising and preserving-. (?) Hurt, and 

Robeson Process i'x> . .. B435 

oils. See Wider Oils, F'utty. 

organs ; Process of making medicinal preparations from 

(P) Half. 

Anlsldino; Salts of 2.7- and 2 ,A-naphthalcnedisulDhonlo acids 

with o- and p- -. Forster and Keyworth .. 

salts of a- and ^-naphthaloncsulphouic adds; The o- and p- 

-, Forster and Keyworth . 

p-AnlsIdino benzenemouosulphonate. Keyworth. 

Annealing und apparatus used therein. (P) Twyraati, and Hiiger, 

Ud.8749* 

metallic objects. (P) Vitry . . •• b949 

Attbdes for forming per-compouuds. (P) Baum, and Chrtn Fabr. 

Welssensteln .. .. .. •• •• •• •• BlOl* 

Iron oxide jis nuitcriul for insoluble ——. Fedotitif and Petrenko li2l 

Manganese dioxide-■. (Pi Hosenfeld. and Siemens und Halake b951 

Antliocyanidin type of pyrylium salts; Synth^wls of-. Flavyllura 

salts rtdated to chrysln, uplgcnln, and luteolln. Prat*- 

others . 

type of pyrylium salts *. Synthesis of-. Synthesis of pelar- 

gomdln clilorldo. Pratt and Koljinaon 
Anthocyanin in Clinton grapes. Anderson and Nabeulmuer .. 
as an indicator for acidlmetry. Matula .. 

Anthocyans III Norton and Concord grapes. Anderson 

of Selbel grapes. Anderson. 

AuthraccQa.in anthrauulnone ; Determination of-. Lewis 

Manufacture of pure-. (P) Hell und 81hainer 

Obtaining pure rnrbnzole and-from crude anthracene. (P) 

Well, and lleii and Sthamcr .. . 

Preparation of pure-from crude anthracene. (P) Michael 

und Co. 

Ihirlflcntlon of crude-. (P) Tetralin (Jos. 

Heparation of carbaznle and-. (P) Michael und Co. 

Separation of-from carbazole by oil flotation. Traube and 

others. 

scries: Studies In the-. Barnett and Matthews 

Anlhrucene dyestuffs: , , , 

Alizarin Red ; Printing-on non-oilcd fabrics, llgerstedt 

Anthraoulnono dyestuffs ; Manufacture of-. (P) flayer und 

Ot). .RSOl, nSOd* 

Anthraqulnone dyestuffs; Manufacture of vat : 

(P) Badlsche Anilln und Soda Fabrik.BH62 

(P) So(;. of Chom. Ind. In Basle.i»87 

BcnzanUirone; Vat dyestuffs from-. (P) Badisclie Aij|Hr 

uml Soda Fabr. . 

Dlbenzanthrone: Manufacture of green vat dyeyturfs from- 

(P) Bacllschc Anllln und Soda Fabr. .B802 

Dlbenzanthrone; Manufacture of vat dye;>tuff8 from-: 

(P) fladlKChe Anllln und Soda Fabrik ,. b49, bS69, B369 

(P) Daniels and others. b88* 

Flavanthronc; Preparation of-. (?) Rogers and others .. n2ll 

Indanthreuo Blue *, Printing with-. Raczkowskl .. ., nlolO 

indanthrene dyestuffs; Printing-on fabrics. Sunder .. BS65 

Indanthrcne; Manufacture of-. (P) Dadlsche Anllln und 

Soda Fabrik .B49 

Indantlirene vat dyestuffs: Manufacture of halogenatcd-. 

(P) BadlscheAulUu u. Soda Fabrik.n936 

3(auufacture of-: 

(P) Heister, Lucius, und Briiulng.B827 

(P) Stowcll, and National Aniline and Chemical Co. .. B591 

Manufacture of vat — : 

(P) BadUchoAoilin und Soda Fabrik.B824 

(P) Cassella und Co. .B414 

(P) Ges. ftlr Chem. Tnd. in Basel.u414 

(F) Thomas, and Scotch Byes, Ltdb .. b49 

Ponsol Blue 0 ; Reduction of -*■— by means of alkaline sodium 

hydrosulphite. Voe.B1007 

TliionyJifmzarln. Green .. B824 
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l«24fl 

HS24 

li&Sd 

HHd 

U1007 

U1007 

B934 

B740 

}i:{23 

n7H() 

B5yu 

imri 

itrioo 

nioio 


B7S2* 


BAO» 

Anthraoenemonosulphonle arids. Battegay and Brandt ,. .. Bl2d 

Anthracite; Origin of-. Roberts .. .i B684 

stoves; Ee^rt on explosions in —Illingworth and others .. B498 
AnthraaiUc aold; Manufacture of —- ; 

(P) BeaU .. .. .BM7 

<P) Beall and Bradner. .. .. B607 

Anthraqulnone: DeoomncMiltloa of —— by heat. Lewis and Shaffer B6d7 
derivatives containing nitrogen: Preparation of (P) 

^dlsohe AnUin tt. Soda Fabrik .. .. ..B6d8 

derivatives; Manufacture of-. (P) Drsscher and others .. b590 

Determination of anthracene in-. Lewis .. .. .. B1007 

Direct amination ofKniatowoa .B412 

dyestuffs. See under Anthracene dyestuffs. 

mnufactur&of-. (P) Wohl .. .. .B691 

Recovery of r^ldual-from a sulphonatiou mass. (P) Barnard, 

and Du Pont do Nemours and Oo. .. .. .. ... Bd7 

series; Manufacture of condensation proaucts of -. (P) 

Meister, Lucius, u. Brilning.B827 

Anthraqulnonylureas. Bittegay and Bernhardt..B49 

Anthraqulnonylnrethanca. ifattegay and Bemliardt .. .. B49 

Antl-amylase. LUers and Albrecht.B9M 

Anti-bodies; Recovery of bacterial-. (P) Rclche! and others .. B448 

Antl-UIabetIc hormone; I'reparatlon of an-fromyeiuit. Hutchin¬ 
son and others. Bl97 

Autl-Ireezc composition. (P) Sjierr, jun., and Koppers Co. b4 

Anti-frlotlon bearings and compounds of magnesia cement; Manu¬ 
facture of-. (P) Schmidt and othei-s.»424 

metal. See umler Metal. 

Antlmontous chloride; Distillation of arsenious cldoride, stannic 

chloride, and-. Bottger.B378 

Antimony-bismuth alloys; ICIectrolytlc preparation of-. Maz- 

- zucchelli and Tonlnl .. .. .. . • .. • • B09 

Chemistry of lleinsch test for-. Evans .. .. . . B87 

-copper alloys; Eloctrolytto preparation of-. Maztucohelli 

and Tonlnl .B99 

Determination of-. Kcko .. .. .B761 

Determination of-by means of permanganate in hydrochloric 

acid solution. Collcnborgaad Bakkc.»202 

Direct recovery of metallic-. (P)Gerraot ., .. .. b60* 

Klectrodepositlon of —-. Ghosh and Kappana .. .. B260 

Gravimetric ratio of--to antimony tetroxidc. Knop .. B38 

-Iftud-coppcr; The ternary system-. Schack .. .. B269 

, -icad-zinc alloys. (P) Doeblin .B8^ 

MIcfo-dcteotlon of-. Fclgl.B236 

Micro-voliimctTlc determination of arsenic, iron, and -. 

flnikl .. .. *. • • b202 

Oxidlmctric studies on-. Knop .B37 

Partiliou of-between two different liquid metallic pliases. 

Tnmmnnn and Sehahnclster .. .. .. .. .. B873 

Reagent for and method of determining-. Felgl .. .. Bd95 

Refining-. {!’) Bonnard . bOI* 

Use of bromine for volumetric delormlnation of-. Prc.scher B318 

Voiuinctilcdctcnnliiutlonof-in antl-fricllon metal. Koenig b791 

Antimony-arsenic compounds; Preparation of organic ——. (P) 

Chem. Fabr. von Ifeyden .. B809, B810, B810 

Antimony compounds; Preparation of secondary and tertiary aro¬ 
matic-. (P) Chem. Fabr. von Hoyden.B809 

Antimony oxide, llthoiMine, and tltunox (titanium dioxide) pigments. 

Gardner. .. .. .. .. .. .. B303 

Manufacture of white-. (P)Ocrmot .. .. .. .. B78ft* 

pigments. Cofflgnler .. .. .. ., .. .. B796 

Antimony sulphide; Production of prpcii)ltated -. (P) Mullen 

iiiid Itisliop . .. .. D7U 

Antimony sulpliides and thio-siiits; Electrolytic preparation of-. 

Toeeo .. .. .. .. .. .. .. .. b255 

Antimony trichloride ; Vse of-for volumetric determination of 

JiyiH>ohl(jrltes, ferricyanlUes, and fcrrocyanldes. Felgl and 

8clmmmer .B710 

Anfineuritic factor. See Vitamin fl. 

substance In ye.ast; Acllon of nitrous acid upon ——. Peters B9fl4 

Anti oxidation and fastnes.H to llghtof dyes on the fibre. Slsloy .. B53 

Anti-oxygenUers; Application of-for lncn*asliig the fastness to 

light of <lyestuir.H on the fibre. Glllct and others .. .. Bl3 

Anti-oxygoalsing action und autoxidatlon. Catalytic properties of 

sulphur and its conqKiumlH. Moureu and others .. .. 1)1028 

Antipyrlne; ComiMuindof——with trichloroacetic add. Debucquet 1)840 

Detection of metals a.s doul)le Imlldcs with-. EoltRoff and 

Hamer .. . .. .. B968 

See aljfo 1-Phenyl 2.3-diinct.hyI-r>-pyrazoionc. 

Antirachitic action of certain oils. 8hiplcy and others .. .. B444 

Antiscxirbuth! faftor; Alleged specific colour reaction for the ——. 

Kuy and ZiJva .. .. .. .. .. ., .. Bl9r7 

factor; Dlffcmntlal dialysis of the-. Connell and ZUva .. B720 

factor. See al$o Vitamin C. 

preparations; Conservation of potency of concenirated - .— . 

Zllva . b84(> 

preparations; Reducing properties of-. Connell and Zliva.. B72fl 

value of fresh and canned English tomatoes. I^lf .. .. b720 

Antiseptic action of Ixmzoic add, salicylic acid, cinnamic acid and 

their salts. Waterman and Kulper .. .. .. .. B534 

action of compounds of the apocyanlue, oarbocyanlne, and laoey- 

anlne series. Browning and others. BfiOl 

power of potassium bichromate and copper blchtom&te. Sartory 

and Sartory . b442 

Antincptlcs. (P) Quine. ,, b729* 

C omparUon of activitle, of-on baotctl* and on lenoocytw, 

Fleming. nliMJ 
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(F) Bally, and 


fiM7 

BUS 


b276 


B897 

281T 


Organic bismuth oompcniBda for use at 
Bac<M>es. .. ., 

Eegul&r KDd tsfe^larBlohet 
AnUspatmodlo eompounda; Produetloo of —(P) Engels, tad 

Herck and Oo, .. .. .. .. b498 

AoUtoxtns; Pvpcesslormakiagblarlftsdserum(P)Henley.. BU6 
Stable preparatloBS Isom suitable for lotorniu use. (P) 

Wlntsch ,. .... ,. .. .B812 

Ap^nin; PlavyUum salts related to—Pratt and othMs .. b 247 
Apooyanloci., ^ under Quinoline dyestuffs. 

Apohanshte; Synthesis of—I^awson and others. b442 

Apothasioe: Comparative toxicity of sovoosln, neocaln, procaln, and 

-. Meeker and Fraser . 

Apple scald; Oiled wrai^en, oils and waxes iu control of 

Brooks and otbm .B397 

wood ; DetentUoadoti of hemicellulose in-. Tottingham 

and Cerhardt .. b248 

Apples In storage; Physiological studies on-. Magness and Diehl 

Apparatus; Modifications in laboratory-. Patterson 

Apricot-keme! oil. Se* under Oils, Fatty. 

Aifficots: Non*voIatUo acids of dried —. Nelson.Bl02d 

Arachis oil. See under Oils, Fatty. 

Aragonites; Active agents In lumtnoscent-. Tanaka .. .. B46d 

Aralkyl coropoimds; Manufacture of-. (p) Dreyfus .. .. nSSO* 

N'Araikyl-deilvatives of iminazolyialkyiamines; Preparation of-. 

(P) Gorngroas. b8X2 

Afghan fibre. Bunting.B74X 

Arginine; Preparation and quantitative determination of -. 

Kossfl and Gross .BfilS 

BelatlOD of-to growth. Kose and Cox .B1020 

Argon ; Purification of —(P) Jonrs, and Westlnghouse Lamp Co. P217 

Separation of-from air. (P) L’Alr Llquido.B379 

Aromatic compotinds; Manufacture of-. (P) Dreyfus .. .. ii850* 

compounds; Thermal treatment of-. Fischer and others 

Arsenate ores; Treatment of native-. (P) Lamb, and American 

Smelting and Kcfintng Co. 

Arsenated N-arylumino-alcohoLs. Uamilton. 

Arsenates; Manufacture of - from speiss. (P) IjinvHIc, and 

American Smelting and Kefining Co. 

Arsenic; Apparatus for determination of-. HUnerbcln 

Chemistry of Kelnsch test for ——. Evans . 

content of musts and influence of addition of sulphur on eliiniim* 
tion of arsenic during fonnentation. HchO^tzIdn 

Detection of-in drugs and chemicals. Cril)ler 

Determination of —. Haokl . 

Determination of-in organic compounds, Kirchcr and Von 

Kuppert. 

•free reagents: Preparation of-. Beal and SjMirks .. 

Micro'volumetrlo determination of antimony, Iron, and 

Bnikl. 

In organic substances; Mlcro>dotenninatJon of-. Lieb and 

Wlnterstetner.B970 

in pharmaceutical arsenical preparations; Broinotuctrlc defer* 

lalnatioQof-. Rupp and Sleblor. b6I4 

and phosphonis; Separation of-from mixtures. (P)Ml(‘lwel 

und Co.11944, B944 

•phosphorus smoke developers; Production of arsenic trloxlde 

and phosphorus pentoxlde from -. (P) Chom. Jabr. 

Crlesbelm*E]cktron . 

■phosphorus smoke developers ; Utilisation of-. (P) Cliem. 


B287 

B829 

Bii>y 

H870 

B37 
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1)80 

1)417 

1)202 


b829 


d30 

D805 

UO&O 

n75l 

ulf.fi 

1)202 

1)178 

1)970 

1)522 


lopcn . 

Fabr. OrJeshelm'KIektron . 

in pyrites, sulphuric add, and hydrochloric add ; Detormlimtion 

of-. Mayr. 

Recovery of-from metallurgical dusts. (P) Parsons and 

BOMOtt. 

lUtd —. See Arsenic disulphide. 

Removing-from Iron ores. (P) Schumacher 

Separation of -. Blunt . 

Separation of-from autiirumy and tin. Btrcckcr . 

.Separation of Iron, copper, nickel, zinc, and-by precipitation 

with calcium carbonate and hydroxide. .Schopper 

Separation of mercury and-. Wenger and Schilt 

Separation of tin and-in presence or absence of authnony. 

(P) Harris . 

Solubility of mercuric sulphide In ammonia and Its influence 

on doteetkm of-. Qhlgllotto. bS8 

Use of bromine for volumetric doterminatton of-. Preseher 1JS18 

Use of lead cathode la electrolytic method for determination 

of minute quantities of-. Callan.iGSt, b970 

White —See Ampnlc trloxlde. 

Arsenic add; Manufacture of-. (P) Behse.B5b6 

Reduction of-- by sulphurous add in presence of vanadlc 

add. Auger and Odinot.B172 

Arsenio'antimony compounds; Preparation of organic-. (P) 

Cbem. Fabr. von Heyden . b809, b810, b610 

Arsenic compounds; Manufacture of organic-: 

(P) Aoazns and Johnson.B890 

(P) Albert, and ;^>ess]er and Bssslacher Chemical Co. b77 

<P) UarguUos .B96C 

Arsenic disulphide; Reaction between lime and-. Atkin and 

others .. B880 

Arsenic trloxlde; Influence of mercury and other impurities on 

rate of oxidation of —* by nlMo add. Smith and HiUer BI012 

Production of phosphorus nentoxide and -from arsenio- 

pbospboros moke developers. (F) Chem. Fabr. Orlcsbeim* 

ElekuoD .. . ,. .. B829 

Yapoor pressure of —. Smellle .. .. b92 


Arsenical^ ooiU|K)dt;ion for preparation of a sheep dip; Dry-. 

preparations for exterminating or keeping down pests: Manu> 

facture of-. (P) Vogel .. 

thera^tio preparations; Manufacture of -. (F) -Mac* 

Bwen . .. 

AiseniouB add; SoiuUUty of — in beverages. Gay and Wende 
Titration of •— with permanganate. KoltflM 
Arsenlous ehloride; DUtiUation of aiittmonlous chloride, stannic 

chtotide, and . Bfittf^ . 

Arsenlous oxfde. See Anenio trloxlde. . 

Arsenlous sulphide sludges; Treatment of - for separation 

of the sulphide. <P) Jordan .. 

Amenite; Reaction between permanganate and - in alkaline 

solution. Feigl and Weiner . 

Arseultes; Manufacture of alkali —. <P) Henkel and Meyer .. 
Anenobensene derivatives, Contardi and Casuni 

derivatives; Manufacture of-. (P) Keister, Lucius, und 

Brlining. . 

derivatives stable in solution ; Preparation of —. <P) 

Meister, Lucius, u. firUning. 

Arsenobenzenes; Determination of arsenic In-, De Myttenaere 

Arseno-compounds of the pyrazolone series; Manufacture of-. 

(P) StreitwoU and Metz . 

Araphenamlne. 6'se Salvarsan. 

Artenieia herba aiba ; Probable presence of thujone in essential 

oil of-. Alinari. 

Artists’ colours; Difference between oils of Unaeod and poppy seed 

groups as vehicles for-. Kibuer and Wihelttz 

Arylainine salts of bcnzenoinoiiosulphonio add. Keyworth 

salts of 2.6* and 2,7-naphthaleDedlsaiphonlo adds. Forster 

and Keyworth .. .105 t, 

salts of a- and /S-naphthaloDesulphonlo adds. Forster at^ 

Keyworth *. .. 299 t, 

Errata 

N-Arylamino>alcoholB; Arsenated -. Hamilton 

2-AryI-4*enUnoq)ilnolJnc8; Preparation of —(P) Chem. Fabr. 

Schertng. 

Arylbiguanidcs; Pro]>erUes of -. Callan and Strotford 

Arylguunidinc*); l^roperties of -. Callau and Strafford 

Aryloxynaphthylkctoues; Manufacture of -. (P) Soc. of 

Chem. lud. In Basic. 

Asbestos cement compositions; Manufacture of —. <F) Lan- 

hoffer ami Laiihotfer. 

maUulals; Treatment of -. (P) Exportlngenleure filr 

Papier und ZellstofftechnJk. 

or its products impregnated with rubber latex; Manufacture 

of-. (F) Russel] and Broomfield . 

Ash; Determination of-by the aid of oxygen. Wetselaar .. 

Dcteruiinatlou of fusibility of -. Mertens. 

Ashes; Pneumatic separation of coke from-. (P) Arpin 

Production of building material from-. (P) Novo-Mdrtcl 

Gcs. .. .. . 

Use of fuel-In production of cement. (P) Ehelnlsch* 

Wostfiilische Sprengstoff A.*0.. 

Ashpit waste of coal-burning furnaces ; Machine for sorting —. 

(P) Fauquet . 

AspergiHue oryzee •, Constitution of kojic acid, a ypyrone derivative 

formed by - from carbohydrates. Yabuta .. 

Asphalt; Constitution of -. Mellensteyn . 

Determination of - In lubricating oils. Evans .. 

emulsions; Manufacture of.-. (P) Kirschbraun .. 

-limestone; Manufacture of artificial -. (P) Zimmer 

and Friinkl . 

Manufacture of -. (P) Building Accessories and Flooring 

Co., and others. 

Manufacture of coloured -. (P) Building Accessories 

and Flooring Co., and others. 

Manufacture of synthetic mineral -. (P) Saiiodem 

for mineral-surfaced roofing; U.S. Government specification 

for.. 

paints: Relation of acidity to Jellying of-. Fislier 

primer for roofing and waterproofing; U.S. Government aped- 

flcatlon for . . 

ProjLjctlon of colloidal dispersions of ——. (P) PJauson’s 

^orschungslnst. .. .. .. b327, 

Removal of-from mixtures of hydrocarbons. (P) Neumann 

Treatment of Mexican-by heating under pressure with 

sodium formate and with carbon monoxide and water 

respectively. Waterman and Kortlandt. 

for waterproofing and damp-proofing; U.S. Government 

specification for —. 

Assam; Cnido oils of-. Wilson. 

Aetralayue rinieue; Action of gases produced by decomposition 
of — on the growth of the rice plant. Onodera 
Preventing harmful action on the rice plant of gases produced 

by decomposition of-, Onodera 

Atmospheric compound for divera* use. (P) Cooke 

gases; Solubility of -r— In solutions of ammonium chloride. 

Gosto and Andrews. 

Atomising -fusible materials. (P) Meurer.. 

solids by shaking with liquids. Gurwitsoh. 

Afraetuiit aummifera extract: DetectioD of —— in Uquorloe extract. 

Otoffrb ,, ,. 

AtraetyPU atata, ThuBb.; New constitaent of —. Takagl and 
Hougo .. .. .. . 


P40B 

B804 

B895 

B96d 

B&Tl 

B995 

B878 


B173 

B862 

1)2.57 

U053 

B637 

D850* 

D32 

B927* 


B536 

B641 

341T 

fi938 

B936 

314T 

B199 

6354 

6t 

3T 

B88* 

B383 

1)135 

B880 

U319 

B623 

b3«1* 

B945 

B517 

b7 

B443 

Blfl2 

BO 

1)210 

B258 

B3d4 

B384 

B749 

B714 

n&oo 

B714 

8503 

B48 


B808 

B85S 

6701 

B647 

«047 

B73 

1)308 

b718* 

Bin 

1)964 

B924 
B 2 
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PAOK 

Iil97 


11781 

H8i:{ 

JIJ12 


im I 


Atropino phosplialj;!*. Dcbuciiuet 

Attraetion ; rhywlro-chcmlcul force of-. Freparation of colloidal 

solutions by atomlaatlou of solids by HlwkluK with llqtdda. 

OuTWit.Hch .Hi 17 

Aurln . .svtr /imJ^r Xrlpheaylmothano dycstiifls. 

Austenite. See under^teel. 

Auitralla ; Hants of wort-hy of attention as sources of essential 

oils. Fentold.DSJJ 

Autociaves. (l») ErdOl- U- Kohle-Verwertung A.-O.P323 

(>IK*ratioii of -. (F) Giirtncr .n737 

AiUoxIdfttlon and antl-oxygenlslng action, ('atalytic properties 

of sulphur and its oorufiound.H. Mourcu and others .. ul02d 
Aiixiiuoncs and the growth of green plants. Clark and KoUer .. B484 

Avcnturlne glazes. Sea under tJlnze.s. 

Azeotropy; Application of-to preparation of organic com¬ 
pounds. Wnyts .n6li> 

A zinc derivatives ; Mauufacturo of-. (P) Akt.-Ues. fUr Anilln- 

Fabr.n82r) 

Azlni* dyestuffs: 

AnlUnotlaviudullncs derived from phonantliraquinone. Sircar 

and Hoy.1)412 

derived fr<mi acenaphthenoqulnone. Sircar and (!uha .. 1)288 

Manufuctnre of -. (P) 8oc. Anon, dcs Mat, Col. ct Prod. 

Chlm. do S(. Ilenis, and otliers .. .. .. 1 )d0.'» 

Safranlnc dyestuffs for wool *. Mauufacturo of -. (P) 

Akt.-Ges. fUr Anilln*Fubr.U930 

Azo dyestuffs: 

Aceulcrntlng Inlluencc of - In vulcanisation. Drakcley 

and oLlie.ra . 238T, 1)683 

Amiiioac«tox»hononea as InternuMllatcs for -. Morgan and 

Moss 

Clirnmic and cobaltio lakes of iiAiirdaut-. Morgan and 

Main Snilfh .• 

I3iroinotvopo 1011 > Spoctrophotomctric analysis ai)pllcd to 

- Ai>pcl and llrodo. 

(kdatiiMa kollow, constitution of-. Hogert and Ikrgelm 

Congo colours; Oonnncrclul-, Vauhcl. 

Effect of isoincrlsin on tlie colour of cortaiu -—. Crossley 

an<i Respuvelt.niitW 

I<lcnlillcation of inauluble-on tliu fibre, and of azo |)iginei\t.s 

in substance. Itowo atul Levin .. .. .. n7)>4 

Infiucnco of sulphonlc groups on colour of —Metily .. iivStl 

Inlluenee of sulphur on the l oloiir of-: 

Foster and Held.j{823 

Waldron and Held .nlO? 

Intermediate products for making-. (P) Soc. o'. Cbcin. 

lud. in IJasle.n »;{7 

-Manufacture of-; 

(F) Payer nud Co. .. nlo*, U413, H414*, 

H628*, i)H02 

(P) Chem, Fabr. (Irlosliclm-liloktron 1)248, n248, 

1)369, n,>92*, 1)824 

(P) Green and others .1)289*, nsop 

(P) Melftter, Lucius, u. Briining . h627 

(P) 8oc. of Chem. Ind. In Basle h: 129, 1)32!)*, Ii782*, 1)782* 
Manufacture of add — (p) Mclster, laiclUM, imd Briining H902 

Manufacture and application of-. (p) Sue. of Chem Iiul 

In Basle.Hi()08 

Manufacture of blue trls- — (P) Bauer and ulhcrs .. uTUo 

Manufacture of-eaiHiblc of being chromed. (P) Hoc. of 

Chem. Iml. In Basle .itl67, 1)370* 

Manufacture of chromium comjwuuds of-. (P) Hoc. of 

Chem. Ind. In B-wle.Bl«8* 

Mamifacturc of — - uml of chromium con»poimds thereof. 

(P) Hoc. of Chem. Ind. In Biude 

Manufacture of-containing chromium. 

Ind, In. Basic. 

Manufacture of corintli-coloured to black 

Fabr. Grlcshclni-Elektrnn .. 

Manufacture of dis--: 

(P) Bayer imd Co.]iS6i> 

(P) Durand u. Ilugtienln A.-G, mV*! 

(P) Joyce.. 

(P) Joyce, and Chcmlcjil Foundation. Inc.n 4 y 

Manufacture of Insoluble -. (P) Chcm.-Fabr. Giicshelm- 

Elektron . 1 , 628 * 

.Manufacture of Insoluble - — derived from acylacetyl com¬ 
pounds of diumiiie.s. (F) Chem. Fabr. tJjIcshelni-Klektnpn n7H‘^* 
Muirnfactiiro of pyrazolone — —: * 

(P) Geller, oud National AJilline and Chemical Co. nIOOK 
(P) Holliday and Co., and Stokes .. ’ 

(F) Murku8h» and Pharma-ChemUai Corn. .. alOUH 

(P) Soc, of Chem. Ind. In Basle . 

Manufacture of pyrazolone-, and of Intermediate pnxhjcts 

(P) Soo. of Chem. Ind. in Basle .... ’ h 4 i» 

Manufacture of tctrakls--. (p) Akt.-Ges. fur AnIlinfabV. 

. . nl26. 1)7)92*, 1)741* 

Phenanthraqulnoncazo dyestuffs. Sircar aiid Hoy .. .. n 4 ii> 

Preparation of —^— from 5-chloro-2-amluo-p-3cylunc. Wheeler 

and Morse . nlOOfi 

Preparation of mono--from J-ucld. Battcgay and Woiff nd6 

Production of fast-on the fibre. (P) Soc. of Chem. Ind In 

Production of • — -- -- • - - - •• 


(P) Hoc. of Chem. 
' (P) Chem. 


• on the fibre from arylainldcs of 2.3-hy(lr -1 
oxynaphtholc add. (P) Chem. Fabr. Gricshclm-Elcktron 

Production of-In substance or on the fibre. (P) Mclster 

Lucius, und Briining. 

Azo lake dyestuffs. (P) McAllister, and Do Pont de Nemours 

and Co.i. 

Azocyanlnoa. See under Qiiinolloo dyestuffs. 

Azoxybenzene; Separation of-from carbazole by oil flotation. 

Xraobe and others. 


nr.r.fij 


Babcock milk analysis apparatus ; Modification of-. Pozd-Escot 

milk aud cream test bottles; Use of waste alcohol In calibration of 
-. Xheron and Cutler 


PAOB 

6164 


Bacilli, 


acid-fust; 
towards — 


Growth-Inhibiting effect of organic compounda 

—. schdbi. .. ,. rr 


6065 

1)660 

6609 


Bacillus from dairy wastes; Flavobaeteriim euaveolene, a new species 

ofarorautlo-. Soppelaud. 

tiacilliig buhjarieue Adaptation of——to phenol. Michel .. 

Banllua feUtinem ; Product pri'pared from-for retting vegetablo 

substances. (P) Istltnto Slcrotcrapico 31ilAneee, and Carbone 

Bar. granuUibaeter peedinovortm ; Fermentation of pentoses by-. 

Pch^rson and others. 

Proteolyti); action of-andi ts effect on the hydrogen-ion con¬ 
centration, Peterson nud others . 

B«c. ; Action of——on cotton. Trotnmn and Sutton 

Buckhoueia angmstifolia \ Essential oil of-. Penfold 

BarkitoueiacUr'uHhra', Kssontlivl oil of—, Penfold 
Bitckhonsia mj/rti/o/ia ; Essential oil of • —. Pcnfold 

Bni-terla ; Bcliuvionr of-towards nikaloida. Green and Lonstcin 

in bovcragi-s ; Effect of c^arbonal ion on-. IXinald and others 

Biology of thio.sulphatc-. Klein and Llmberger 

Comparison of activities of aJitlscptlcs on len(;ocyt <^3 ami ou-. 

Fleming. 

Idffcrentlal ti'sts for juoinbers of colon group of-. Koser .. 

Differentiation of human and soil strains of aorogenes section of 

colon grou|j of-, Levine and Linton. 

Ft rinentiition of salts of organic acids ns an aid to differentiation 

of types of -.-. Brown und others .. 

Latent fermenting powers of-. Grey .. 

Nutrition of-. Whitehead. 

Pitxlucllon of phi'uol by-, Sleke . 

Prodnoilon of .sulnholying-. (P) LIpman 

Hailloactivlty and niliogim-fixing——. Kaysorand Dclaval .. 
Resistance of ——to heat. Dngibilo 
B.icLfria! cultures ; Optimum and limiting concentrations of hydrogen 

Ions ft)r-. Chizi't and others 

growth In enamel slip. Wahlln. 

soil preparation ; Pos.<)lbnity of making a —for non-leguinc 
erops. Makrhiolf .. .. . 

Bactericidal a^-tion of (luinones and allied compounds. Morgan 
and Cooper 

action; Selective -—. Coojht an<l Forstner 
ai'tioii of b'llurbim-^-diketonc.s. Inilncnce of clicniir.-jl structure 

bucfiricidal jKjwcr. Morgan atid others 304T, H35J, 1)62:1 


6883 

6883 

192T 

6920 

638 

1)576 

1)460 

H612 

6189 

6490 

669.5 

6613 

B1025 
6610 
6958 . 
6147 ' 
6685 
6722 
17T 

6.569 

6382 

6346 

3rj2T 

6962 


I'lmrcoal preparations ; Pro<litcfion of iilglily - 
value of jMTfurnes. Bryant. 


(P) SchcK'ller 


•8 
6765 
6534 


Bactvrioldcs. (P) Bayer und Co. . 

Bacteriological media ; Behaviour of dyestuffs hi-In wahn- 

an.'ilysis. Steam and Steam . 

lUtf't.radiciciiUt E.xiKTiments with --. .Makrinoff .. 

Badaii root, a Sil)crian tanning material. Sinetkin. 

ItiirkeuciPtiiilaln ; Stcaropteii<!oec)irrhigirie.sj<cntialoilof-, Pen- 

fold and Morrison .. i. 

BagaH.se ; I)c(<‘rmln.atloii of sugar in-by cold extraction. NiebcH-r 

fibres; I’reserviiig-. (P) .\f miroe and Dahlborg 

Furnace for liquid fuel and-. (p) Ahnagro. 

Obtaining fibres from-: 

(P) Shaw 

(P) Shaw and Dahlftcrg. 

Treatmeiitof-forextraftionOf c*dlulo.He, (P) McRae 

Bi\k<Ty products ; Incri asiug the vohitne of-. Mohs 

Baking powder ; Acid ingredient for — . (P)Utz 

processes and the like; Compound for iwc In connexion with 
—. (P) ('lark, and Glasgow and I^ondon Hcllnlng Co. .. 

U‘hU ; Method of procedure for experimental-Fltz 

Bnlata .ami analogous vegetable resltjs ; >fanufactur<’ of-. fp» 

Hauser, .and K. I>. P., I.td 

Manufacture of-. (P) Htiitchbuiy. and K. D.'p., IJd.' 

Proilm-tlon of a)jttco)is dLspersiona of-. (P) Pratt 

Ball mills, (P) Fasthig .. 

Balsams ; Prodm iion of thcrapiMifically active constltuenU of_ 

(P) Boedecker. 

Bamboo; Treatmeiitof - - for extract Ion of cellulose. (P) McRae 
Bank vaults and similar structure.H; Lining plates for_ fP) 

Mowery, and American Abr;mlve Metals Co. ’ .. 

Barbituric acid compounds ; Mumifactnre of --(P) Chem F-ibr 

Scherlng. 

Ihirblturic acids ; Manufacture of salts of (‘(’•(IlHnlwtltutcd —— fPl 
Bttyraud.* 

ItnrlNm niollwiLi of .lotcnnlnliig-. Congilon 

.•" Prraonce '<k 

calcium. Muller and Wertheim 

Manufacture of alloys of atronthim or-^ with l^d fPl Kndl 

and Mctallbank u. Metallurgisehc Ges ' ' ’ 

Separation of radium ond-, Chlopinc . 

Volumetric determination of-. Angelescu. 

liarium carbonate ; Solubility of - 1 „ water under high prcaau^e 

Thernuff.Jfc.'tof aiieh aolutloia. Haehnel 

TjiStnd *™*”‘'‘* T*”- 

Barium chloride; Manufacture of-. fP) lirafahl and otw 

Manufacture of-from barium aulphate. (P) BudolkoS ,*! 


66i:i 

6346 

67.58 

J«576 

6608 

6213 

B163 

6784 

6784 

6506 

1)396 

6572 

6490* 

6993 

61020 

6918 

6757 

6157 

6234 

6506 

B301* 

6114 


6630 

6734 

B301 

665 

6202 


6897 


6215 

6632 

6596 
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Borium cyanide; Manufacture of-, (P) Doguide.. .. B746, 

Barium ferritea. Martin. 

Barium formate; IDccompoaltlon of ——. Ptecher and others 
Barium hydroxide; Contlimoua process for manufacture of(P) 

Deguide. 

BarluDi manganato ; Solubility product of-. Schlcslngor and 

.. 

Barium oxide; I’reuaratlon of porous-. (P) Khcnanta Ver. Chem. 

Fabr., and Loosiff .•• •• , • • 

Production of Intimate mixtures of-with oirlmn deposited 

from methane at high temperatures. (P) l/ontz 

Thermal effects on heating curve of-in graphite tubes. Tam* 

mann and Orovomeycr. 

Barium peroxide; Manufacture of . (P) Stewart, and Laporte, 

.. 

Barluni salts; Manufacture of soluble-from residues from manxt- 

facture of barium sulphide. (P) Klicuaniu Vor. I’hem. 

Pabr.A.'G. . 

JJnrlum sulphate ; Adsorption by freshly precipitated-dvulng and 

after its i)reolpitatlon. OhoahandDhar . 

Sedimentation of-. Llesegang.* •, 

used In X-ray examination ; Poisoning from-. Dinsiagennd 

Bartschat . 

St!e also JUmic fixe. 

Barium sulphide; Manufacture of-. (P) Klrchclsen 

Bark waste of Redw’ood ; Manufacture of sirtiflelal silk from -.. 

Oteenbaum 

Barklmuscu effect in slllcon-steol. Tyndall. 

Barks; Chemistry of-. FclubcrK and others . 

Barley I Determination of starch in-, Ling and others .. 

Developnieiit of pentosans in -- dmhig germination. Van 

l^ncrand Mjisscholdn.. 

Dietetic value of-as detcrmluod by its vitamin content. 

Southgate . •• •• •• 

Ktrect of aeration upon dovelopmcnt of-in a heavy clay soil. 

Allison 

Kffect of germination on the alenrone layer of-. Beminm .. 

Kffcct of mctiiyl and ethyl alcohols on growth of-. Purl .. 

ICtfocta of elcctnjlysis on amylase of germinated-. Maigmm 

Hvolution of phoaphoriw during the course of gi rmliiation of-. 

Van Laeraml Dnvhiage. 

" b'b an apparent ly high-class foreign ——. Matthovs 
formation of aholiol during aerobic and anaerobic germiimtlon 
of • ^—. Lliers and Hcbmal .. • • • • • • • • 

InlliicMice of a deflclc ncy of potash on dcvidopment of-when 

manured with different amounts of sodium nitrate. Wiess* 
munii 

Tnflucnce of nitrifying hactxTia on growth of-. l-’rod 

Intluenco of soil, season, and manuring on quality and growth 

of-. llu,Hsell .. .. .. •• 

Investigation of--for vitamins Band f^ Ifartlcn and Zilva.. 

Base exelutnge ; Coaculationof clay and phenomena of-. tJallaJy 

•exchanging alnmlnosllleate ; Production of potasslmn hy*lroxlde 

.solution with simultaneous formation of a highly ba-slc-. 

(P) Bhenaiiia Ver. Claun. Fabr. A.-D.. and aicsserselmdtt .. 

•cxi-hanglng corniiouiuls ; Manufacture of-: 

(P) Hildltfh and others. 

(P) Kohelt .. .. .... .. 

-exchanging material containing silica, alumina, and Imsle ma¬ 
terial Production of-. (P) PermiHIt A.-G.,and5<ehaicr 

•exchanging'nititerlal; Maimfucturcof-. (l‘)(irccn.. .. 

-exchanging ja-opertles of glaiicoiiito ; Improving the-. (P) 

Hpencer, undPennutlt (to. .. 

-exchanging silicates ; Manufacture <if-: 

(P) Lee, and Borroniltc Co. of America. 

(P) Wherry.. .. .. 

•exchanging ailicat^; Rogenoratlug-. (P) Ituggaii, and 

PennuUt ('/O.• • • • 

•exchanging substances; Preparation of arllflclal -. (P) 

Wlllcox, and American Zeolito Oorp. 

-exclianglng sutotances; Regeneration of-esiK-oially In 

water-softening. (P)Morftwo.. 

Ba.'<ic functions : Diw of quluhydronc electrode for deternilimtion of 

-. Harris. 

Bafes; Determination of practical value of cnzyralc-. JAq>ctit.. 

Enzymo——. Wood and Pickard .. 

Laboratory testing of enzyme-. Pickaril. 

Preparation of-. (P) .fucker uud Co. .. •• • • 

Preparation of-from unlmulexcrement and organs. (P) Fink 

Projiarntlon of —~ from the excrement of dogs and pigcoiw. (P) 

CWller uDii Kregllnger. 

Batik. See mder Printing. 

Baling agents. See Bates. 

Baudoiiin lest for scannif* oil. Oravenhorst. 

.Mil Her oil, the high-bolllng residue from molasses fusel oU as a source of 

caprio acid. Marvel and Hager . 

Banxlto wment* ; Manufacture of-free from metallic impurities. 

(P) PatroutUcau. 

Fnspil-. Bigot. 

and tho like ; Kepoated use of same sodium carbonate for decom¬ 
posing -. (P) RUsberg, and JlheDanla Ver. Ohein. Fabr. 

A.-CL, Zwelgnicdcrlassimg Mannheim. 

as a polymerising agent. Duiutan and oUiers. 

Production of aluminium, silicon, and other elements from-. 

(P) Hooper .. ' 

as a reflnlQg agent for petroleum distillates. Dunstan and otbers 
Teehuhxil use of — lo petroieum*rcflnlng. O’Brien .. 


Pi6» 

B980* 

B807 

Vo'.ld 

P422* 

1(940 

1(747 

mss 

H'J15 

1(829 

1(032 

1(007 

1(102 


1UH3 

10)04 

1(1015 

U.573 

UOOI 

1(271 

KD.'iS 

U304 

KKm 

1(1022 

1(227 

moi 

)(l)4K 


1(30.5 

1(1022 

1 ( 00:1 

JiOfi.S 

1(1022 


1(16 

1(091 


I(21U 

1(133 


1(10 

1(880 

1(1027 

k729* 

1(845 

1(203 

1(481 

1(08:} 

»»'>4 

1(019 

1(00 

BOO 


1(183 

1(438 


B384 

1(257 


1(95 

181T 

b717 

179T 

188T 


I'AOB 

"Bftycr205”; Constitution of'-. Fourueau and others .. .. B:tl2 

series ; Chemothcr.apentlrjil researches In tho . Carbamides 
of the uininobenzoylamlnoimphthalcncsulphonic acids. 
Kournoau and others .. .. .. .. .. U399 

Beans ; Chemical and structural study uf mc-squlto, carol), and honey 

locust —Walton .. .. .. .. .. .. BIOS 

Becqucrel rays; Photographic action of-. Willdeg^ .. .. BS14 

Beef; Treatment and storage of-. (P) IJnley.Bl98 

Beer analysis ; Cubailalion of original i)erccntagp of extract In-. 

Doeniens.Bt40 

Cause of haze produced in-hy addition of rarumcl. Delrolsse li649 

Combination of carbon dioxide ill-. LOer.a.u348 

Determination of carlmn dloxldo In —— : 

Bode and Hembd.i(148« 

Mftcheloidt .. .. * .. .. .. .. .. id 48 

Formation of fusel oil and Influence of higher alcohols on qiialily 

of-. 5fummo . b8H7 

Haze in cximrt-. Vlsez ., .. .. .. ](192 

Inffiieticcof the niashing prooes.H and ;)i(on the eomiioBltion of die 

wort and acidity of tne-. W'lJidl.sehanil Kolbach .. J(1024 

Investigation of-for vitamins B and Harden and Zllva.. 

Manufacture of-. (P) f’leseli.J(29 

Manufacture of protein-.sUdilc-and relation of dextrin con¬ 
tent to protein-stability. Vises .. .. Id 93 

Metliod of tieiitlng- . (P) IjvBoiir, and Chemical Equipment 

Co. .«;>70 

wort; Jitfei-t of ammonium chloride upon growth of yeast and 

hydration of gluten In-. Fulmer and olhei's «922 

wort etc.; Colorimetric detcrniinatkui of hydrogcu-lon .concen¬ 
tration of-. Mind.B192 

worts; Appuial us for cooling-. (Id Robinson .. .. l»83* 

worts fronniiixcd grb(t.-( and .slack malts. Ranken .. .. l‘:}48 

Bi'eswax : Acids in—. (•nscaTil and Diimoy .. .. .. 1(192 

Alcohols and hyilroeiirhons from--—-, tijiscard and Dunioy .. id 49 

Clicmical composition of-. Dunioy .. .. .. .. n4;}2 

l)e(;omposltlon of-. Mnllhe .. .. .. .. n719 

Detection of glyccriiles in - —. Boiireet .((431 

Methods of (letcriniuatinn of siicclllc gravity of-. 1 tz .. n:{42 

substitutes; Manufacture of kiK'adatde-, (P) Von Boyen 1)981 

Bf-etroot juice; Correlntion between acidify and coagulable sitb- 

atanecH present in-. Kryz .. .. .. .. B30t) 

juice*; Prepurafion of-. (P) .Mathis .. .. •• B701 

Beetroots ; Phili|q» continuous jirocess for cxtraetJoii of juice from 

-. Danckwt'vfs .1(97 

and proflm ts tticrefroin ; Nitrogenous constItiicnl.s (*f-. 

Von IJjipmann ., .. . i‘270 

Bentonite; Sedimentation of-. Coward .. .. .. B780 

Benzaldehydc ; Manufacture of-. (P) CraVer, and Barrett C-o. 1(200 

Oxidising diboiizyl to-. (P) C^urmc, and Carbide and 

Carbon Chcnticals Corp. .n770* 

Benzene; Adsorption of-by silloa gel: 

(P) SoiiK'rxllle and Williams .. .. .. •• nSflO 

Williams.99T 

Chlorinating-. (Id Mejster, Lucius, und Briinlng .. B246 

Continuous and fractional treatment uf wash-idl eontuhung 

-. (P) sun.n«20 

derivatives containing carbon .'‘ido-chalns; Manufacture of 

--—. (P) Howards and Sons, and Bliigdeii .. .. n577 

Kxanihiatlon of nii.\tuie.s containing pi'troleum spirit, turfienllne 

oU^and——. Pritzkcr ami .fiuigkunz .. .. B988 

and its homologues ; Catalytic condensation of nectylenc with 

--. Reichert uud Nnaiwlaiid .. .. .. ld.52 

PnrlHeation of-by troozlng. (P) Vita . b328 

Solubility of-in water. Milligan.(‘818 

Sniphonation of-. llarv’cy anil Stegeman.(>781 

Vapour density of -. Biii k .. .. .. .. .. 1(823 

See almi Benzol. 

Bcnzcncmonosulphonic acid ; Arylaininc smUs of-. Kid'worth 341T 

Benzidine ns reagent for aldehydes. Van Eck .. .. b33 

us ivagent and os Indicator for apccltlc oxidation iKjtential. 

Kollholf.Bl56 

Benzidine benzenomonosulphonate. Keyworth . 342T 

Benzidine .salts of 2.7- and 2.6-naplithalcnedjsulphonlc adds. Forster 

and Keyworth.197T 

Benzidine salts of a- and ^-naphthulcncsulphoiilc adds. Forster 

ami Keyworth. 300T 

Benzine •oaps. Thomson .. .. .. .. .. .. B248 

See tileo Petroleum spirit. 

Benzoic add ; Oxidising dlbenzyl to-. (P) Cunne, and Carbide 

and CarlKXi (.'hemiraU Corp. b770* 

Removal of carboxyl groups from-. Sclnuder and Woltcr B575 

ami Ita salts; Antiseptic action of -. Watej-man and 

KulfK-r.1(534 

SnbllnUng-. (P) McKco .1(577 

Benzol; ActivaUnl carbon and silloa gel for recovering-from 

gas. l-rbaln.B7H7 

Appjvratua for rccox’ory of-from pas. (P) Pflstcror .. i(899 

Bromine titration test for impurities in-. Alberti .. 9975 

content of coal gas; Apparatus for measuring the - in the 

works. BUrger.B3fll 

content of gas; Determination of - by inoaus of active 

chanxMti. Schmolko.i)242 

I>etermluatloii of-In coal gas or coke-oven gas by means 

of active charcoal etc. Fischer and Zerbe. d7i)0 

Determination of-In illuminating gas and coke-oven gas 

by means of active elmrcoal. Berl and W’aeheudorff .. 1(540 

Determination of — In illutninating gas by means'uf active 

charcoal. (Jolimer .1(074 

in gss; Determination of —- by means of act ivated rharooal. 

Kattwlukcl . bO 
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To n zol — a»U i nuffl. . 

hyilromrboiw: Apparatus for distillation of - from 

sattiratc’d wash-oll. (P) StUl.. .. .. .. .. B48 

ProjMiraHon of crude-from saturated wa«h*oil. <P) Otto 

im<i C-o. .. .. .. .. .. .. .. .. B469 

J^urlflcalion of crude . Dunkol . d651, b»60 

Jlewvcrlnp-<|om coal gas. (P) Arailhon .. .. b280 

Jlocovcry of -- from coal gas by freezing. (P) Soc. dos 

Hunts Pourneaux do Aouen.B650 

recovery plant; Cleansing tlie -. Wysehall and Emmon b668 

j-ccovcry plant; Ijtmltation of consumption of wash oil in a 

-and cause of the thickening of the oil. Offo.. .. B242 

recovery process; Rasehlg’s-. Neumann.B408 

recovery; Bllica gol as an adsorbent for-. Williams .. B931 

recovery; Bolublllty and vapour«pro8suro of naphthalene In 

relation to-. Bunte and PJpplg . Bf> 

lleflnlng-. (1*) V.L. Oil Processes, Ltd., and others .. BlOOd 

reflning: Apparatus for extraction and removal of resin from 

-from solution in add. (P) Still .. .. .. B7S0 

Roflnlng commercial-. (P) Soraervlllo and Williams .. B780 

reflning; Becovery of sulphuric acid from waste add obtained 

In-. (P) Laube und Menzen.- .. Bl6 

reflning ; Resin-containing waste oils from-. Kattwlnkol B8i> 

Treatment of-to obtain a resin. (P) Dentsoh-Luxemburg- 

LhcIio Borgwerks- u. Ill>tten*A,*Q., and llilpeil .. .. B411 

wash-oil; Apiwiratus for distilling saturated-. (i*) Uerhard 

and Schumacher .. .. .. .. .. • • D828 

wush-oll; ComnarUon of methods for debcnzollstng --and 

recovery or wash-oil from blast-furnace tar. Whitbtker b6 

wash-oil; l>Ircct cooling of-: 

(P) Goldschmidt and Olt .B28fl 

Werner .. .. .. .. .. .. . • b207 

wash-oil; IMrect and Indirect cooling of ——. Kienwtedt .. n700 
wash-oil not requiring regeiicrutlon; Lignite parafliu oil, u 

-. Thau .B408 

wash-oil : 'rhlckenlng of -. Kattwlnkel.B776 

wHsh-oil; Treatment of tar for pfej)aratiou of-. Gruhlkc b623 

WHsli-oli; Waste heat In debeuzollsing —^—. Oulllet .. .. B770 

wasiicr ; Operation of a-. Schumacher and Jteckcr .. b897 

wusiilng ; Final cooling of gas before-. (P) Bruns .. B54d 

See also Benzene. 

Bcnzopolymcthylcne conBOumla. Oxidative degradation of tetra- 
hydronaphthaleno and its substitution products to phthal- 
onic achi and pUthalic add. Von Braun and otJiers .. b32 

4-Bcuzoylaminoaconaphthene. Morgan and Stanley. 345 t 

Benzyl acetate; Preparation of--. (P) Bayer und Co. .. B7ft9 

Benzyl cholate; Preparation of-. (P) Gehe und Co., and 

lliinno.B35.3 

Benzyl esters of polybaslc adds; rrei>;irutlon of salts of acid 

for use as nntisfiasmodlefl. (P) Kugck, and Merck and C<). Ii492 

4Bonr.yb2-methylquinoUne. Rosenhauer . b781 

Benzylplithalamidlc acid ; Preparation of alkali and alkaline-earth 

salts of-. (P) Hoffinann-lui Rocho und Co. .. b77 

lierffenia crassifoli/i. See Badan. 

Bcrglus process lor cracking oils with hydrogen under prmurc. 

Kllog .B701 

Berkufeld filter candle; Use of-in filtering tanning solutions. 

Kiilxdka and B^Iavskl .. .. . • .. . ■ . • B528 

Alter candles; Cleaning-. Kubclka .B22.'i 

Berylilum-ahimlnium alloys. (P) MetalBaink u. Metnllurglscho Ocs. b389 

Blcetroiytic production of-. Hopkins and Meyer .. .. b473 

Manufacture of metallin-. (P) IMckInson .. .. .. b986 

Metallurgy and uHoys of-. Kngle. and liopkins .. .. B473 

lietula lenta ; True nature of the glucosldc of methyl Siilicylatc 

present In the fresh bark of-. Bridcl. d924 

Beverage products; Sterilising -. (P) Andrews and others.. b651 

Beverages; Contamination of-with zinc. Sale and Badger .. b273 

Effect of csirbonatlon on bacteria in-. Donald and others b612 

of low alcohol content; Manufacture of-. (P) Doicnz .. b487 

Manufacture of-. (P) Itottger and CSiaptln .. .. B1027 

Solubility of arscnlous acid in-. Goy and Wende.. .. d671 

Bichromates; Manufacture of-. (P) Jouvo and Helbronner .. B512* 

BldIi>Uenylene-ethyIcne; Dyestuffs derived from-. Kehrmann 

and Buffat .. .. .. .. .. .. B80 

Bile acltb and their alkali salts ; Production of compounds of IcdtlUn 

with -. (P) Boehrluger Sohn. r B027 

acids; Preparation of colloidally soluble l)eavy-metal salts of 

-. (P) Riedel A.-O., and Boedecker.B890 

Binary mixtures; Volumetrlo turbidity method for analysis of 

-. Bogin. b970 

Binding granular and other substances which In their normal con¬ 
dition are Incapable of being bound. (P) Jung .. .. 1^85 

material for use In road-making and for analogous purposes. 

(P) Wake and Spcnco. b219 

Biological products : Preservatives lor-. (P) Zell and others .. B153 

Bios ; Fractionation of-and comparison of bios with vitamins 

B and C. Lucas .B1025 

Multiple nature of-. Fulmer and others. b438 

Blrd-Ilmfi from halogen-substituted rubber. (P) Tbicma .. .. b«4 

Bismuth; Activities of zinc, cadmium, tin, lead, and-In their 

binary liquid mixtures. Taylor .B137 

amalgam ; Use of liquid — In volumetric anuiysb. 8omeya b 968 
•autiroony alloys; Electrolytic preparation of,——. Mazzuc- 

clielll aad Tonlni . B09 

-cadmium alloys; Hardness ofD1 Capua and Arnone.. b260 

Colorimetric determination of small quantities of-: 

Cuny and Poirot. bSW 

Laportc .B38 


PAOS 

Bismuth— 

Deterrainatibo of —; 

Hanus and Jilek. 

Kttrthy and MUUer .B772 

Determination and separation of — by methods based on 

hydrolysis. Luff .6818 

Determination of —- in wine. SMler.. .. B488 

Extension of Rciosdi test for arsenic and antimony to —. 

]S\’ans.B87 

-lead alloys; Hardness of — . Dl Capua and Arnone .. b260 

ores; Process of treating . (P) Darling, and Ellis- 

Foster Co. .lilOO 

Rapid electro-analytical separation of silver, copper, and — 

by means of leaded potentials. Lassleur.B540 

Rapid electrolytic determination of —^ and its use In analysb 

of bbmuth ores and products. See!.B751 

Recovering-from low-grado ores. (P) Forstner .. .. B703 

•tin alloys. Hardneia of-. Di Capua .B428 

BbmuUi citrate; Composition of-and its reactions with alkalis. 

Adams.Bd07 

Preparation of-. Fabr^tc.BUS 

Bismuth compounds; Organic-for use as dyes and antbeptlcs. 

(P) Bally, and Haoo-Oes.B667 

Bbmuth moao-8'hydroxyqulnoltnc; Preparation of ——. (P) 

Engob, and Merclc and Co. B492 

Bbmuth oxide ; Hydrated-. Cor Acid and Woodward.. .. B807 

Bbmuth oxynltrato; Analysb of -. Luce .B1012 

Examination and composition of-. Oorfleld and Short.. B786 

Bbmuth salts; Manufacture of emulsions of-. (P) Hoffmann- 

La Roche und Co. .. .. .. .. .. .. BG76 

salts: Reduction of-by hydrazine hydrate. Hanus and 

Jilek . b265 

Bbmuth tartrate; Preparation of ——. Fabiiguo .. .. Bll8 

Bbmuth tartrates. Corflcld and Adams .B807 

Bitumen and tar; Preparation of mixtures of-. (P) Butler and 

Popimm .. .. .. . .. b900 

Bituminous cement-aggreguto composition. (P) Finley .. .. B749* 

compositions. (1*)'Atherton .. .. .. .. .. B900 

and like ftompo8ltion.s. (P) Butler und Popham .. .. d676 . 

materials; Condensing or fractionating the vapour mixture 

obtained from -. (P) Melun 8polka z. ugranlczona 

odpowiudzialnoscia .. . .. .. B625 

materials; Extraction of tar and gases from-. (P) Kldtzer 11408 

protective solution.'?. (P) Govan .. .. .. .. .. b1014 

Bbck liquor produced in manufacture of sulphate pulp Treating 

-. (P) Richter and others .. .. .. * .. BlS 

Blackstxups. Se^ Molasses. 

Blanc fixe. Liesegaug .. .. .. .. Bl02 

Manufacture of-. (P) Michael und Co. .. .. .. n768 

Blast-furnaco gas. See under Gas. 

•furttaco tar. See under Tar. 

•heaters; Oluiractcrbtics of air-. Ellis and White .. B541 

for metallurgical furnaces and the like; Oxygenated —. 

(P) Van Nuys, and Air Reduction Co. .. .. .. B388 

Bleaching action of hyjwehlorous acid. 'I’rotmun .. .. 240T, B939 

und bucking fabrics and yarn in skclu form. (P) Mohr and 

others .. . .. .. D508 

cellulose pulp. (P) Eblo and others .. .. .. .. Bll 

Chlorinating fluids for -. (P) Van Meter, and Justlotau 

('Aire Co. .B291* 

damage; Methylene Blue value as indicator of-. Rbtenpart B291 

earths. See under Earths. 

experiments. Kind. .. B786 

flbrous material of vegetable grigin, cellulose, paper, and the like. 

(P) Hamburger and Kacsz . .. B508 

flbrous nuateriiib, e.g., sulphite pulp. (P) Drewsen, and West 

Virginia Ihilp and Paper Co. .. b742 

and like operations; Agents for detersive scouring,-. (P) 

Moseley.B62d 

and like operations: Apparatus for-. (P) Smethurst .. b383* 

or like treatment of yarns In strands, loose material and the like. 

(P) Sehlumpf .. .Bfl29 

liquors ; Bl-polar electrode clcctrolysers for production of ——. 

Hepburn.B748 

liquors and their bleaching action. Kauffniann.Bfl29 

Prtqmrlng raw linen for-. (P)Bochtcr .B748* 

process, Waenllg.B291 

solutions; Production of-: 

(P) McMahon, and Matliteson Alkali Works .. .. B332 

(P) McMillan, and Electro Bleaching Gas Co. .. B3S2 

textile fabrics or like material. (P) Mato und nckatoae .. B508 
textile flbres : Apparatus for - . (P) Brandwood and others.. Bl2li 

textile matertab; Vomiting klor for-. (P) Jefferson .. B832. 

Treatment of yarns and fabrics composed of vegetable fibres 

previous to-. (P) Mackonlzo and others .. .. 

of wood cellulose. Hchwalbcnnd WenzI. .. 

Bleaching powder; Action of carbon dioxide on-. Ocbl.. .. B181 

Determination of available chlorine In— 

Kertdsz . B92 

Rodt .B172 

Determination of chloride In-. Nakamura .. .'v •’ .. B181 

Deterraloatlonofmobturcin-. Ochl..v 

Effect of temperature of chlorination on-, Ochl !; V. .. B268 

Expbnation of explosive decom})osittoii of-and loode of iU 

decomposition at higher temperatures. Ochl.. .. ” B54 

explosions. OHl . .. .. poso 

Heat of formation of and thermochemical expl&natioti of Its 

decomposition and formation. Ochl.. . .. ., B64 

Manufacture of high-grade—Mateul and Suzuki .. BX80 

solutions; ApparatusforolectrolyUcdecomposltioaof —, (P) 

Lorenz. b 747 
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jjleachlnff powder— 

oohitloiu: llUnutaoture of(P) KftoUahon, and MatlritMon 

Alkali WoriM .. .. .. .. .B95 

StabtUatog**—. (P)QazQiii^ .B94d 

plood; Determloatloa of fibrinogen la-. Starllnger .. .. B114 

Manufacture of eubstltutoa for born and ebonite trom —. (F) 

Flti^rald . b800* 

rotaaslum fluoride as proarvativefor—. Major .. .. fi614 

serum; Preparation of a dry, completely soluble salt mixture. 

containing all liie of-. (F) Sftchsisches Berumwerk 

A.-O.B866 

serum: Production of light^coloured albumin free from inorganic 

aaita, from —. (P) Ceppenberg.B067 

Speed of sedimentation ^ emulsions such as-. Sakurei b 763, Bl02fl 

Blue-ia‘tot paper. j8m under Photographic. 

Boar; Pat from wild —Eao . .. 2204 

Boiler feed water. 5ee vfuUr Water. 

-scale} Bemtfvmg —. (P) Slohert . b99C 

Boilers ; Blectrical prevention of scale and like deposits In-. (P) 

Heberlein .BlOOl* 

Fixation of bases in electric steam-. <F) Deutsche Ton- und 

Btelnzeug-Werke A.-G. B896 

Klectrolytio manufacture of thcnrnlo siphons for fire-boxes of 

steam-. (P) Loooinotlve Firebox Oo. b476* 

Preparation and feeding of dlslncrustants for preventing and re¬ 
moving scale In-. (P) Verderovsky and Bake .. .. b205 

and similar apparatus: Ap^ratus for removing solid impurities 

and scum from steam-. (P) McClelland. b810* 

steam-; Considerations affecting tnermal balance of-. Lin- 

guet . b39 

Boiling point elevation; Accurate doterralnatlon of -. Jabl- 

czynskland Kon . b36 

Bone-black; Manufacture of glue and of-. (P) Beyersdorfer, 

and Zuckerfabr. Frankenthal.Itl021 

Bone-Wheeler gas analysis apparatus. OrlceaudPayuian .. .. b771 

Bonos: Preparation of grease and glue from-. (l*)I.{>b .. .. Br>29 

Bosa^; Method of obtaining-. (P)Kuhnert .Br >0 

Recovery of-from saline Hquurs. (P)Idding8 .. nPG 

Borchers* metal; SnbetituUon of-for platinum in olcctio-analysis. 

Bic-esen. b202 

Bordeaux mixture; Increasing the cflldejicy of ——. (P) Ban and 

Llcbhardt .u8of 

•oil emulsion. Winston and others. 

Boricacid; Determination of-In milk and other foods. Liverseego 

and Bagnall .u349 

Determination of-in nickel-plating solutions. (P) Baker 

and Girl. n837 

Dissociation constant of-. Prldeaiix and Ward .. n2r>2 

Bloctrometrlc study of titratlou of-. Mellon and Morri:; .. Bf>&6 

Borneo tallow and iUip6 nuts. Georg!.n325 

Domool; Formation of-from turpentine oil. Murayaum and 

Abe . b33 

Preparation of-from turpentine nil. Mxirayama and others B781 

from sulphite-cellulose Jyos. Uoliobcrgand Sunesson .. .. B447 

Bomy] chloride: Preparation of-. (P) Schmidt.. ,, .. B849 

Bornyleiie; Preparation of-. (P) Cheiu. Fabr. Scherlng.. .. B153 

Boron; Determination of-In iron alloys. MazzettI and Do Carll B472 

Determination of-in steel alloys. Seuthe. b760 

Ferrochrome alloy containing-. (P)DeGolyor .. .. B078 

steels. Se<i under Sbtels. 

Treatment of ores oontaining-. (P) Kelly. b173 

Boron carbide; Manufacture of- : 

(P) Parsons . b16 

(P) Podsziis .B747* 

Production of abrasive substances from-. (P) Podszus, aud 

Hartetoff-Metall A.-O. b982 

Boron halides; Dse of Iron alloys for production of-. Dc Carl!.. B400 

BorondlsallcyUc add; Preparation of a silver salt of -. (P) 

Schulz and Joerrens. b769 

£aronia thujona; Essential oil of-. Penfold . b33 

SoeweUUt eerrata ; EssMitlal oil from olco-resin of —r--. Roberts .. b114 

Bran food flakes. ' (P) Ulninbcig.u803 

Preservation of-. (P) Schiff-Glorgini.Bl0tf 

wheat-; Detection and determination of rice husk in-. 

Harchadier aud Goujon .. .B844 

wheat •: Proteins of-. Isolation aud elementary analysis 

of a globulin, albumin, and prolamine. Jones and Gersdortf B228 

Brandy; Detection of dietltylphthalato In-. Wewew .. .. B687 

Hraas; Brittlerangesltt—as shown by Tzod impact tost. Bunting BSSi' 
Corrosion of — as affected bygratnslze. Andersonand Enos.. B298 

Corrotlouof-Insea-watar. BengoughandMay .. .. b883 

DezlnoIQcation of-. Mixon. b208 

Effect of lead and tin on CO: 40-. Hanscr.B426 

Eutectold(«-f- 7 )ln-. Heike and Ledebur.BlOlC 

Heat treatment of afi- . RUIs and Schemnltz .. .. B790 

Internal strain In-and methods of relieving it. Masing and 

Haase .. .. .. ..B790 

melting; tfse of fluxes la —Genders and Haughton ,. »472 
Relation of boat treatnusnt, mechanical properties, and micro- 

structure of CO: 40-. . Homerberg and Shaw B472 

Relation of heat treatment to microstmeture of 60 : 40 ——. 

WiUlaau and Homerberg .B472 

‘Smelting furnaces; R<^ctory lining for-. (P) Hale .. b679 

tubes in a feed-water heater: In.v«stlgBtk)n of a fatigue failure 

of-and nature of fattgue. MlHlngton and Thompson .. b298 

Broitiea nigra ; Increase in content of aUyl Isothlocyanato In-on 

manuring with kuiphur. Goldoni.. .• b858 


Bread; Detenninatlon of alcohol in-. gundberg.B22d 

■making; Countingyeast cells in dough for-. Turley .. b993 

-making dough ; Fermentation of-. Chabot .. .. B70 

'making; Effect of water containing free chlorine in-. Mori- 

son .»993 

-making flour composition. {P)Blouch and others .. .. B727 

-making; Manufacture of yeast stimulant fur-. (P) Taka- 

mine, lun., and others. .. .. b489 

-making; Preparation useful for-. (P) International Toka- 

mlne Ferment Co. . b112 

-making ; Reports on research In-at the National Bakery 

Bchool, London. Dor^o and Kirkland .2884 

-making; Utilisation of bacteria wlilch form lactic und ncetio 

adds in-. (P) Bccc«rd. b440 

-making: Value of sweet potato flour in-. Gore .. b70 

Mantifaciure of-: 

(P) Buffington .it764 

(P) Dairah. b803 

(P) Heath.B886 

(P) Negro .B274* 

Manufacture of leavened-: 

(P) Hoffman and others. .. .. b196* 

(P) Ward.B71 

Production of enzymes for use In nmnufacturc of -. (P) 

Kohman and others.B30 

Vitamin content of-. Haro.n 228 

Vitamin B content of white-. Hartwell .B349 

Bremen blue. Vanino and P^ugert .B301 

Brewers' coppers and ottier vessels; Heating and promoting the cir¬ 
culation of the liquid coutents of-. (P) Wor-ssam and 

Sons, and Fox. b702* 

Brewing: 

(P) Wooldridge. b992 

(P) Wooldridge, aud Soc. Aoglo-Ueigo du Proc. Wool¬ 
dridge .B147 

Complete utilisation of hops In-. - (P) Von Horst .. .. b993 

Elcctilc mcasuronient of available acidity and its applications 

in English-. Parsons .. '.B192 

Utilisation of raw grains in-. Dictsche and Klein .. ul46 

Brick furnaces; Attaining high temperatures of combustlou in 

burning fueiin-, (P)Hclwg . b382 

kilns. (P) Cauuvera.B218 

poroslmeter ; Simple-. Pressler .B381 

Bricks ; Checker— for resMing alkaline slogs. Booze and Flint.. BDIO 

Equaliser apparatus for transverse teste of-. Whittemoru .. B514 

and the like; Manufai ture of-. (P) Vaughau .. B58 

and the like ; Manufacture of basic(P) Uodson .. B384, B748 

and the like ; Manufacture of porous-. (P) McDermott and 

McLaren.Bfl7tt 

Manufacture of building-. (P) Carthaus .. .. .. b384 

Manufacture of fireproof-, (P) Sleurlii .B748 

Manufacture of porom-. (P) Koppere .B830 

Thermal conductivity and other properties of two commercial 

heat-insulating-used In kiln eonstnictlon. Green .. B674 

Waterproofing-. (P) Ilendrleh .B831 

Brine; Apparatus fur cootinuuus purification of-. (P) Oxley .. B746 

Apparatus for evaporation of-and simultaneous separation of 

gypsum. (P) MiMChinenbau A.-G. Baleke.B788 

ElectrolysUof-. (PjMatblcsonAlkaliWorks .. .. «671 

Insoluble anodes for electrolysis of-. Fink and Pan.. .. b906 
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]<]ichholz. 

IhirlflcHtinii of-. (P) Loomis, aud Du Pont de Nemours ami 

Co. .. •. 

Purification of cnide synthetic-. (P) Kessler, and Du Pont de 

Nemours and Co. . 


PAGE 

Ii6U6 

><744 

nwifl 

n304 

B047 

]i842 

11807 

B(170 

1«')30 

bl7S 

li72.> 

nM4y 


11.337 
Uhl 5 

B2I5 

n:i77 

JI292 

11184 

n73l 

11493 

1151 ({ 
092 
H219 
JM)7d 
H422 

1)343 

11379 

H2«2 

nl4 

]i517 

u.338 

Il9<5 

|{92« 

)<02fi 

1)408 

11778 

11120 

IJ283 

11318 

B928 

11854 


B.358* 

1)337 

1)974 

B83U 

b63« 

U32U 

1)1028 

B952 

B378 

1)SU7 


B313 

J)706 


1)35 

B492 

B448 









122 


JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


noE 

({•Camphor: Meltlna point and iodlac Value of refined natural-. 

8alainon. .. .. ^ .. .. B33 

a*Cainplutr(‘tie ; ( Vmsitltution and Isomerisation of -. Ruzioka 

and Stoll .. .. .. .. ., .. .. .. B400 

Canoer-prorludngfaetorlntar. Eennaway. b822 

•producing substance; Formation of a - from Isoprene. 

Kenuaway . Bd22 

-producing taw and ter fra( 2 tiona. Kennaway. b604 

Canned fruits; Nature of corrosion In-. Kohman and Sanborn BS97 

Canulng; Technology of Jones.139T, b961 

(Cannizzaro’s reac^on In mechanism of alcoholic fermentation. 

Schwclzcr and (iellinger.B992 

('autaloupes ; Relation between composition of California-and 

their commercial maturity. Chaco and otliers .. .. B844 

Caoutchouc; Accelerating vulcanisation of-and products for 

use therein. (P) British Dyestuffs Corp., and others .. b757 

and analogous vegetable resins; Manufacture of -. (P) 

Hauser, and K. D. P., Ltd.B1020 

Constitution of-. Btaudlnger.1*756 

Crystallised-. Pummerer and Ko(di. b798 

Heat of comlimtlou of natural and “sulphuric acid”-. 

Kircldiof and Mutulko.u9l7 

and isoprene. Humologiics of hydroeaoutcliouc. Staudlngcr 

and Widmer . .. .. .. b954 

Manufacture of-. (P) Stutclibury, and K. D. P,, Ltd. .. u68S 

Vulc^anlsatlou of-. (P) Peachey . b393* 

See aim llubbcr. 

Capillary phenomena and their importance In flotation and filtration 

I)rocos8oe. Srhultzo .. .. .. .. .. .. B815 

Caprlc acid ; High-boiling residue from molasses fuel oil as a source 

of-. Man'cl and Hager .. .. .. .. u438 

Caramel; Preparation of-for modicinul use. Rakusln and 

Nesmejanow .1*956 

Carbamatc.s; Relationship between carbon dioxide, carbonic acid, 

carbonates, and-. •Fa*irholt .B940 

Oarbamio esters containing Iodine; Preparation of-. (P)('lUn- 

oln Fabr. Ohem.-Pharm. ProdukU‘A.-*i. .. .. n769 

Carbamidtis of amlnobonzoylaraiuouaphthalcnosulphonlc a<-ld8. 
('hemotherapcutlcal researches in the 205 Bayer scries. 

l^ouruoau and otlicrs .B399 

Carbazolc; Chemistry of-. Llndcniann .. B367 

derivatlvoB ; Manufacture of-from potassium carl>azole. 

(P) Alack.B6B7 

Dyestuffs derived from-. Diitt.i*462 

Manufacture of pure-. (P) Hell uiul Sthamev \.-0, b9:}4 

Mamjfacture of sulphur dyestuffs from indophenoU dcivcd 

from-. (P) Lewcoek and others .. .. 1*329 

Obtaining pure anthracene and-from crude antliracenc. 

(]’) Weil, and Hell und Sthaiuer .. .. .. .. n740 

Separation of anthracene and -. (P) Michael und Co. B590 

Separation of-from anthracene and from azoxybeuzeno 

by oU flotation. Traube and othens.1*895 

Carbides; Mlcrographlu detection of-In ferrous alloys. 

Pining .1*258 

of sodium and boron ; Production of-. (P) Parsons nl6 

CarbocyanlncB. See under Qnlnollne dyestuffs. 

('arbohydrato metabolism. Preparation of an anti-diabetic 

hormone from yeast. Hutchlusou and ulbcra i*197 

Carbohydrates; Action of Iodine on some -. Vintilescu 

and Faltis.B190 

Allyl ethers of-. Tomecko and Adams.ul91 

Determination of reseivo - in plants. Thomas .. i*723 

Direct method for determination of dextrose and other-. 

Kucobt and Hibbert .1*1028 

Manufacture of ethers of-. (P) Young and otliera .. i*743* 

Manufacture of ethers of-and of their conversion pro¬ 
ducts und derivatives. (P) Litieufeid .. .. b374* 

Manufacture of higher fatty esters of -. (P) Soc. de 

Stcarlnerle et Savonnerlo de Lyon .B191 

Mechanism of oxidation of typical-with hydrogen peroxide 

and hypoclUorous avid. Oralk .17lT, 1*1023 

Oxidation of - with air. Spoehr.B68fl 

In plants; Colorimetric determination of - in plants I 

by the picric acid method: 

Thomas. b723 i 

Thomas and Dutohor. * ii723 ! 

of sulphite wood pulp. Hfigglund and Klingstcdt .. b938 > 

Treating nitrated-. (P) dnelliug, and Trojan Powder ' 

Co. .. . b813 : 

Carboligase. New type of change of acetaldehyde by fermenting 

yeuBt. Neuberg aud Rclnfurth.Bl91 

Relatiousldp of synthosls by-to degradation by car¬ 
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DetermlDatlon of In industrial gases. De la Condamino ul030 

Device for promoting combustion of-in furnaces; 

(P) Craig .B163 
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and lodio acid; Beactlon between-in nt)ueous sulphuric 
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substances; Froth fiotatlon process for removal of ash 

constituents from -. (P) aeUenklrchener Berg- 

werks-A.-O., AbtoU, Schalke .B818 

substances; Treatment of powdered -. (P) Davidson 

and Lewis .. .. .. .. . • n8d0 
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of heavy metals ; Solubility of -In water under high 

pressure of carbon dioxide, and properties of such 

solutions. Haehnoi .B6fi7 
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Sanyal .B488 

Thermal decomposition of —, Maxrettl. b940 
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Carbonic acid baths; Production of -. (P) Chem. Fabr. 
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aad —. Faurholt.B940 
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Martin.B923 
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(P) Owen.B588 
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of combustible matormls. (P) llildebrandt .B123 

. furnace. (P) Bertholon . b83 

gases. See under tiases. 

and gasification of fuels. (P) Davies .B501 
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(P) Barrs.B740* 

(P) Lamle ., .. .. • • .. ■. • • b683 

low-t«mi>erature; Comparative study ol some coal tars pro¬ 
duced by-. Euwards .. !43 t, 149T 

low-temperature; Composition of gas from-in a rotary oven 

at different temperatures. A mold.B241 

loM'-temperature; Retort himac' tor-. (P) Mclntire .. b704* 

Low-temperature ■ ■ of soli<l fuels and the like. (P) White .. b244 . 

l/)w-temiK*rature-with sja'clul reference to lignite. Berthc- 

lot .. .. .. .. .. .. .. .. B545 

Method aud apiMirutus for-. {P)McEwen.ul66* 

of non-coking bituminous nwterials at low temperature. (P) ^ 

Koppers.B186* 

processes. (P) 8. E. Co.B898 

i Retorts for rcvhiflcotiou and-. (P) VaclUer.n778 

I of solid fuel. (P) Rude .B668 

j of solid fuels ; Retorts for--. (P) Queneau.B974 

! Carbonising compound for treatment of metals. (P) Malthcwson and 

• others. b21 

; Carbons from aromatic hydrocarbons and derivatives; Catalytic 

I activity of-. Farmer and Firth.DlOOl 

Carbonyl chloride.; Determination of ——, Reeves .. 270T, D707 

\ Deteniilnation of-in gas iidxtiuvs. Bredig and Von 

tioldlK-rger .• .. .. VS2S 

Manufaciurc of-. (P) Weaver, and Weaver Co. .. «980 

l*yrogeulc formation of-. Biesalskl.0941 

(Earbonyl compounds: Formation of alcohols and hydrocarbon.^ 

from aromatie aud aliphatic-aromatic - by catalytic 

hydrogenation. .Straus and Qrindel.B925 

Carbonyl sulphide. See Carbon oxysulphide. 

Carborund’um; Presence of- in certain crystals of aluminium 

i nitride. I^tignon . B&IO 

j Carboxyl groups; Titration of amino aud-in anUno-aclds etc. 

j in aqueous solution. Harris.B74 

i gfouiw; Titration of amino groups and- In umloO'aeids, 

I polypeptides, etc. Harris . b20S 

i Carboxylase; Relationship of synthesis by carbollgosc to degradation 

! by-. Neuberg and Rosenthal.B922 

! Carboxylic acid cldorides; Manufacture of -. (P) Melsfer, 

Lucius, u. Briinlng .B848 

Carburetted air for use in Intemal-combustion engines; Production 

of-. (P)Abad .Bl«4 

! Cardamoms; Essential oil of-. Moudgill.137 t 

! Canralllte; Technical electrolysis of fused-for production of 

magnesium. Fcdotlcff and Woronin.Bl9 

] Ckirnatlou; Essence of the-. (llichitch.B447 

I Carnotlte ; Determination of iiraidum In-. Brinton and Ellestad B1017 

! I'Extr.wition of radium, uranium, and vanadium from ^. Thews 

j and Heinle .B56 
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i Syntliesis of-Conneri and PestelU. b979 

1 Carobl>eansi Chemical aud structural study of-. W'alton .. d195 

Carotin ; Determination ol-by means ol the spectrophotometer 
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Simonsini .B643 
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Sage and Dalton .. .. .. B1029 
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(Ustlnp nndals. (P) lOgerton .. .. .. .. j{42rt 

Castor oil. Nee aiufer Oils, Fatty. 
se(!d lipase. .S'ee umh-r J.lpase. 

Oatala.<e of yeast; Stability of-, .Vakamura .. .. .. ntl^l 

Catalysis by tin; action of suhdlvt(l<'d metals, 'I'liermal etfi*et of 
hyiirogoiiation of ediylene at tlir .surface of llueiy divided 
nickel. J-’orestl .. .. .. .. .. . .. n:nu 

at, an alr-ll(|iild luteri'a('e ; Case of —— ; ilc.-itruetlon of reiinln 

by agitation. Hldeal and Wolf .. .. li720 

Heterogeneous-— Ourwifseh .. .. .. nl.'i^ 

IbdetogcneoUH - Sell'ctivc aelion of ni( kel eatalyst. In 

hydn)Kena11on of vegetable oils. Jliebanlson and others .. n.'iOd 
. and the Internal-combustion engine, Sokal .. .. 2 Hhi’ 

Second n'port of commltteo on e(mraet-. llaiicioft.. .. 

.Simplicity of ineehaiiLsm of reaction as one of factors condition¬ 
ing -. itnlloek . . . . . . .. .. ., it27‘.) 

Tl^rd n'port of eommltti'c. on contact-. Taylor .. .. ns! a 

(.‘atalyst caniers ; Preparation of-from .soluble salts slabb^ on 

heating. (P) Zieren .. .. .. .. .. n2:tH 

Catalysts for ammonia ayutln^sls ; .Waniifaetiive of-. (P) Clniiey, 

and .Nitrogen Corp. .. .. . . n.'iti 

Apparatus for making metal-. (P) Vegeijitile Oil Seeuiili<^s 

(-'o. .. .. .. .. .. . thtS'i 

Drying and <roatlng iiorous materials for use as-. tl'l Fitz¬ 
patrick .. .. .. .. .. .. .. .. ny7il 

for liardenlng oils. (P) Uarterand Meyer.. .. PPHO 

for liydrogenation : 

(I’l Itouvier and others .. .. .. ., HTy'i 

(P) Van, Arsdel, and Itrovvn Co. .. .. H7iy 

for hydrogi-natlon of oils ; Manufacture of-. (P) ICllis ii4;{2 

Inlluenei! of th»; supimrt upon the aeti^ ity of.. Uosiuimund 

and hanger .. .. .. H2:n 

Manufacture of-: 

(V) Casale, and Casalc Ammonia Co. .. .. .. 

(P) Koref.nPhO 

(P) hucas. and V. h. Oil Prucesse.s, htd. .. .. Ji737* 

(P) Nowak .. .. .. .. .. Ii774* 

(Pi 1‘atriek.nlfd), tihdo 

(P) V. h. Oil Proeeeses, htd., atjd hiieas.. .. .. ]i2:}K 

for nitrogen fl.vatlou ; Manufaetur»( of - . (P) Diiparc and 

Prfer .jUfis* 


Organic reactions at tlic surface of dcliydrogenating-. 

Adkins and hazier .' .ntiiUi 

for oxidation of ammonia. Scott.1{I71 

for oxidation of aromatic comjxmnds hy means of oxygen- 

containing gnsea. (P) Meigs nnd tills .. .. Jt4t)3 

Palliidoiis oxide for reduction of organic eomiK>unds. 

Slirlner and Adams .. .. .. .. U730 

JTi'paratlon of-aud degradation of aromatic hydrocarhoiw 


tlierewith. (P) Houlelian, nnd Dii Pont do Xemours and 


Co. .nDh 3 

Preparation and reduction iKdlvity of nickel-. hietz .. n 7 y 5 

forsynthc'slsofanimoulu ; Atanufaotuniof-. (I*) l.araonaiid 

1 -ninh.nl(U 3 

for syntiiesis of ammonia ; Afanufactun* ol pulvi riilent-. fP) 

J;rfer .. .i.; 

used'jn hydrogenation of oils and like .sub.stauces ; Preparation 

and rovivifleution of metuUie-. (P) Teelmical Itesoareh 

Works, aud hush .. .. pfiiQ 

.sv<- aho Contact substunevs. 


Cutalylle action ; Studie.s hi-. N’lrw function of redueeil copper. 

Komatsu .. .. n 44 n 

activity of blood charcoal and h:emln < liarcoal. Wui hurg ami 

Hrcfcid .. ,. .. .i{o :(7 

activity of carbons from arouiatlc liydrocarbi.ias and derivatives. 

]'’aniier and Firth .. .liKKH 

activity of metals. Henke nnd Brown .. .. .. 11288 

dehydration and (leliydrogenatlon by means of anliydroua zinc 

sulphate. Bills .. .. 1174 

dchydnitlon of Iiydroaromntic alcohols. .Senderena ,, ! i lUU 

d»“|jydrog(‘nation. PfafTand Hruuek *.ijl 2 (i 

dehydrogenation; Kinetics of-. Zelinsky and Puwiow U 44 .> 

•electrolytle method of reduction, hsliiwara .. .. .. n 7(58 

hydrogenation of organic eompounds with common metals at t he 

ordinary temperature. Kellier .h276, H276 

and Induced reactions. Catalytic and lnduce<l oxidation In 

presence of salts of cerium and of iron. Hoard and KIcloal .. Ti214 

inefais. Piccard nnd Thomas .; .. b90 

proervsses ; (kmtuet apparatus for-. (P) Zieren .. .. B28'd 


I 

! 


Catalytic —. 

reactions; Absorbing gases and vapoiufl^nd carrying ovit-. 

(P) Mcister, Lucius, u. Brllning 

reactions; Apparatus for carrying out -. (P) Dayerlscho 

Stickstoffwerkc A.-O., and Loewn . 

reactions between gases; Performing-. (P) Wolfes, nnd 

Merck Chem. Fabr. 

reduction of acetals. Karlyonc and Elmura . 

Catecliln; Constitution of-. Frodiiotion of maclurin from ncacato* 

chin. Ifazleton and Eterenstein . 

Oelatln-SHlttestfor-. NIeronstein 

Catechliw ; St^ireoLsomerie-. Freiidcnbcrg and Purrmanu 

(kathodes for electric discharge tubes. (P) N. V. Philips’ Gloellampeii- 
fabr. 

for electrolytic refining of mehils. (P) Schuh 
Platinised nhmdum —— in cloctro-analyala. l-Tunce and Eckert 
for thermionic electron diseliarge devices. (P) Harris, and 
Western KJoetrlo Co. .. 

Cattle-food; Alnnufactiire of-. (P) Sherrard 

.Src nlxo Feediiig-stulfs and Fodder 
Caustl(( soda. See under Hoda. 

(.^lustieisltig sodium earbonate by fi*rric oxide. Matsul and 
Vasuda 

Specin<’atlon for (juleklime for use In --. .. 

Cell-membrane ; Determluatlon of-In eltl(deney experiments. 

Thomas nnd Ka]>fhammor 
Cellase of taka-diatase. .Nmibcrg nnd Rosenthal 
Cellohlasc and llehenase. Prliigsludm nnd hoibowitz .. 
iVdlulnr materials; Alanufaetun' of -—(P) hefcburi* 
Celluloid: Kon-iiitlammnide - - for jihotographlc lilms. (P) 
Aiirynger 

StnhiUfy aud stabilisation of nllroccllulosc for-. Atsukl 

Thermal decomposition of -. Atsukl .. 

Cellulose. ll«“ss .and others .. 

Action of a<jueous suljiluiroiis acid on normal —- . Cross 
and lOngi'Islod 

Artiou of cliloral on --. Iloss and I'avnc .. 

Action of highly concenl rated hydroeldorie acid on —. 
Hirst and Morrison 

.Action of liypiK'hlormis m id on —. * Cralk 

.Action of r>.V nitric a» id on-. Tropscli and SchelienlxTg 

Action of stabli' immure on deeomjiosltion of-in tilled 

soil. Bartlud ami Bcngt.sson 

Behaviour of-dnrlug (hxay. Fischer .. 

JUeacldng of wood-. Schwalbe ami Weuzl .. 

and cellulose ethers; Product ion of products containing 

-. (P) Jlerl . 

(■hemlstry of —.. hatham Kesearch J'ellowship. (.'ross .. 

chemistry. Properties of y6-dili\ droxycaihoriyl dorivntlv«‘M 
and Mudr h(?ariug on (he polyimuisation of polysacch¬ 
arides. Hihhert aud Timm 
of coal. Schulz nnd Hainackova 

Colloid-i'hemistry of -. Wi.sliccnus atid (tierbeli 

ami colloidal Iron. Bolton ami l>or{-e 
(Comparative itiM-stigalions of iignln and - —. Fi.seher 
and Tropsch . . 

compo.-(itions ; Plastic-. (!’) Lindsay, and Celluloid Co. 

eoinpound iiidiircient to sul)stanlivo colours; Manufacture 
of — - . (P) 'J’extilwcik Horn A.-C. .. 

Continuous clilorinatiim of ligno- ami jiee.to-eelluloHC for 
obtaining pure -. (P) J>e Vains 
Continuous cliloilnatlon of raw - to climinale non-relluloslc 
compounds. (P) 1)(“ Vains 

Continuous trea*jnent of ligm()u.s materials for their Irans- 
fortnatioii into (p) oiler, and Ktubi. Oiler .. 

Conversion of-into lactic add by heating under pressure 

with aciueous alkalis. Fia( Imr and Schrader .. 
copper sludge ; Treatment, of——. (I‘) Zart and others .. 

Decomposition of-. Microbiological analysis of soil 

as an Index of soil fertility. Waksman and Houkelekiaii 
Dceompoaitfon of wood or plant stems for production of 

-. (P) .rochum 

Definition (»f -. Kljson 

oml Its (h'riva(iV4's ; Hjdro.vynudliylfurfural from-. 

Heii.ser and bdioft .. 

d('rivatiV(;s ; Marnifaeture of-; 

(P) Dreyfus .li743*, 

(P) hilienfeld. 

deilvativea; Mnmifactnie of artificial .silk, artifl<‘ial horse¬ 
hair, ami like products from-. (P) Dreyfus 

derivatives ; Manufactiire (jf solutlon.s, dopes, or varnlshe.s with 

— -. (P) Dreyfus. 

derivatives; Manuf.'ietiire of threads and filaments from 

-. (P) Dreyfus. 

derivatives; ilauufacture of useful articles from waste 

scrap of-. (P) Schmidt. 

and it.s ilcrlvativcs ; (imuititative determination of lluorescent 

jmwers (spectrolluoi'cseometry) of-. Lewis Ji248, 

dcriv.-itlves: lleudorlDg - non-laflamnjable. (P) Lcy- 

sieirer .. .. .. ., 

Determluatlon of pentosans in wood -, Powell uml 

Whittaker 

Determluatlon of - in wood. Rittor 

Determluatlon of-in wood by the chlorination method. 

Ritter and Fleck 

dlgc.sters; Recovery of a condensate and heat from gases 

and vapours from-. (p) NTcderbaycrUoho Cellulose* 

werko A.-O., nnd others .. 

esparto-; Constitution of-. Irvine and Hirst .. 

I'lstcrificatlon and mercerlsatlon of-. Herzog and 

Loudberg . 


PAQB 


B698 

1)323 

D238 

B113 


2)880 

1)25 

1)042 

B651 

1)21 

1)813 

1)650 

BC51 


Ul30 

1)91 

b309 

Bl 0 « 

1)147 

1)757 


1)655 
B127 
1)1 U08 
H 8 d 

25 5t 
nlOrt 

KlOH 

178T 

h;123 

B9H9 

1)584 

))89 

1)41.5 

171T 


Hi 68 
1)407 
1);{72 
1)863 

BI27 

i)553 

1)128 

1)708* 

1)707 

1)784* 

B575 

U06U 

H645 

1)826 

u97tJ 

1)80 

1)743* 

1)11 

1)251 

1)977 

1)706 

n507 

BlU 

1)52 

35T 

1)904 

1)249 


0743 

1)249 

1)414 
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Cclluloae— 

KAteriflcation and uioro^rfsation of-as topochemical 

motions. Herzog and Ixindbei^ . 

iSxaniluatlon of wood used for iiianufactiiro of ——. Sleber 
dbrog; Manufacture of (P) Converse, and Atlas Powder 

Co. . . 

fibres; Obtaining easily bleached--. <P) Von Ehrentluil 

fibres ; Treatment of artificial-preparatory to combing 

and splnntnc. (F) Kdln^Itottwcll A.-C. 

fibres ; Treatinnnl d — with carbon bisulphide and alkali. 

Xlwyseu and luinkcr . 

films ; Manufacture of-. (?)8oc. Anon. " La Uellonhane” 

gel; Preparation of a-suitable for films und the like 

from viscose. (P) Paiist .. 

and haif'Stuff; Production of - from vegetable fibres, 

includinK peat. (P) Koch and Kiinkcl. 

hydrate or articles made from it; Sizing-. (P) Merckcus 

Hydrolysis of-by acids as a swelling, ageing, and surface 

problem. Schwalbe .. .. . 

or the like; Apparatus for straining-. (P) Kebrich .. 

Alanufacture of -: 

(P) BUlwlller and Billwlllor .. 

(F) IBitt-cnhofer ami others .. 

(1*)'fhornloy and others .. .. .. 1 j 212 , 

(J*) Wallin . 

(P) Zcllstotf-fabr. Waldhof and otliers 

Manufacture of-from fibrous peat: 

(P)KoohA.-O.U37-1, 

(P) Ruukel, and Koch A.*0. .. 

Manufacture of - from nettles, Jute, reeds, etc. (P) 

Braun .. 

Manufacture of-from plants, siu-h as nettles, jute, 

reeds, typlia, and the like. (P) Braun .. 

Alsinufucturc of pure-- for chemical jmrpdses and for 

the production of filter paper. (P) ItJibbow, Wlllink, 
und Co. 

Manufacture of-from reeds. (P) Von Ordody ,. 

Mamifacturo of-from reeds, straw, maize cob leaves, 

ami siinilar materials. (P) Von Ortlody 
Manufacture of senii-peniH^able ineiiibranes from regen- 
(P) i’ttust and Vogel 
— from straw or similar innteriuls, (P) 


1)250 

1)50 


1)415 

I)905* 


1)336 

Bl2 


ernted - 
Manufacture of - 
BU*-ker 

Mannfacturo of 
(P) lUffar 
Manufacture ))f 


togrCJuT with resin, turpi'iitine, «‘te. 


— from wood. (P) Luascr 
material ; Preparation of sliort-fllne — - for elicmical 
treatment stielt as nitration. (P) Broiuli'cni, and 
Du Pont dc AVemoitrs and Co. 
materials ; Determination of eopjKT number of — . (iault 
and Mukerjl .. 

luembrane of plants ; Chemical natur<! of th<^-. )Vo<«l 

mohMrule; I’olymerisatlon of the -. I?:iry 

mucilage; Production of ——, (P) ScljW’allie 
.N<‘UtraIislng the liyflroehlt»rie a* i(l formed by < lilorinatioii 
of celltiloslc materials with a view t<» oldairi - Do 

Vaitis 

.NMtnition of-. (!’) Walker 

of Posidonia fibre. lOarl 

I’utusli fusion of -. lieuser and Herrnumn 

Preparation of magnesium bisulphite cligesfion li((Uors fur 

manufacture of -. .Schwalbe and Bermit .. 

Prepaniliou of standard-. Corey und (.Buy .. nT«2, 

J'ro<-ess of treuthig —. (P) Moeller 
Prodiicthof eoal-llke sub.stances from — . S< hwall)c 
ami '^ebepp • • 

prodTicts, «v{)e<'iaUy tlirea<l.s and films; Manufacture of 

- from visco.sc. (P) Stafa A.-I*. 

pulp; Bleaching——. <P) ICble and otliers .. 

Purifying-and altering its physical lu-oiuTtie.s. (P) 

Schwalbe ami Becker 

Keeovery of sulphuric acid used In sucehurlfleation of - 

and of maierial c;ontainiiig It. (P) Beiieseli 
Jteserve - - . Sre Liehetiin. 

sludge; Working )ip-. (P) Verein ClanzstolT-Kabr. 

A.-O. . 

soda-: Deodorising gases from manufacture of-. (P) 

Sehwalbc .... 

solutions; Munufaeturo of-. (P) J.llienfel*! 

.solutions; Production of concentrated-. (P) Ilagglumi 

and others 

solutions; Utilisation of oottonisecl flax and Iiemp fibre.s 

for productio)! of cuprammonlum-. <P) Krais arid 

Waentlg . . 

and suhstanees yielding It; Conversion of-Into dextrin 

and glucose. (P) Terrissc and Lfvy 
sulphate-; Recovering valuable products from waste gases 

from soda furnaces in manufacture of —. (P) Kord* 

Strom .. 

8uli>hate*; Recovery of soda and active carbon from black 

liquors from manuiaeture of-. (P) Creighton, 

and Darco Corn. 

sulphite-; Mamifacturo of white - from resinous wood. 

(P) Alfthau, and Serlachhis Aktlobulaget 

sulphite-; Permanent removal of rod discoloration of-. 

(P) Houser and' Ramuclscn . 

sulphite-; Waste lye from manufacture of-. See under 

Sulphite-cellulose. 

Swelling of cotton-. CglUna and Williams 

Treatment of bamboo, bagasse, and other fibres for extraction 

of -. (p) McRae . 

Treatment of hydrated-to diminish its absorptive 

capacity. (P) Soc. Ind. pour I’Appl. do BreveU et 
Procedcs . 


n.503* 

B977 

1)937 

1)70S* 

1)90 

11.374 

1J86I* 

1)11 

l)«26 

1)1009 

1)1009 

1)414 

1)9;W 

1)820 

1)820 

1)820 

n.'.O:) 

lt^20 

ii0:{U 
iioO I 


1)1(109 

1)2.89 

I).M»2 

1)403 

1)977 


1)212 

»)733* 

DTHii 

H290 

1)078 
1)1 OOK 
1)708* 


H90.5 

1)11 


1)90 

1)390 


1)415 
1)977 


1)290 

1)900* 

1)13 

1)291 

BOSS 

B374 

»505 

1) 506 

2) 904 


Cclluloat— oontinued. 

Treatment of —— to obtain an improved product. (P) 

Courtaulds, Ltd., and others. ... B507 

U.sc of wood of eoramon fir in manufacture of-. Freund 1)463 

in vegetable matter, ositectally wood ; Hydrolysis of-. 

(P) Goldschmidt A.-(}. .. .. .. i)563 

waste liquors; Furnace for dry dlstlllatloii of -. (P) 

Rlninan and others .. .. .. b374* 

Waterproofing —— or carbohydrates of tins cellulose group 

-. (P) Moeller.ul2 

Wood -. Heuser and Aiyar .. .. .. ul68 

wood- : Adsorption of aluminium hydroxide from aluminium 

sulphate solutions hy-. Sehwalbc .. .. i)372 

wood-; Dctcriuinatloi) of furfural from pcntoHaiis in-. 

Powell and W'hlttakor .. .. .. .. .. n373 

wood-; Dctciininafion of lignin In-. Wenzl .. .. i)l«4 

wood-: LIfect of — on plant growth. Vlljoeu and 

Fred .. ., .. .. 1)484 

wood- ; Mannan In —Houser und Duinmel .. .. i)825 

A-ray siieetrum of —• Goncll .. .. .. .. n937 

Yield of ^-glnco-san from low-i)ressurc distillation of ——. 

Venn.1)782 

See under Silk, Artificial. 


Cellulose acetate urtiflclul silk 
Dyeing • —: 

(P) I'.addlley and c>tlier.s .. 

(P) Boiivlcr, and Soc. pjur la Fubr. de lu Sole ■' Rhodl- 
asetc ” 

(P) British Dye.Htijff Corp., and others 
Dyi'liig - - liy " )-ollolilnl solubilisation'' or ■‘dispersion'’ 

of insoluble eolouilng mult«'rs. Kills 

lll>ies; Dy*-iug-. (P> Morton Sundour Fabrics, Ltd., 

ami Kilby . .. . 

fiim.'*. (p) Sca.se, and Dn Punt »Ie Kemours and Co. 

lonainine dycstulfs fur-. GD.'cn and Simnd)'is .. 

ManufiU’ture of-; 

(P) Couk . 

(P> Dreyfus . 

(P) J.evy. 

(P) Nebel. 

(P) seel. 

.Manufacture of vlscrai.s .suJutit)n» or plastic niat»Tials from 

- -. (P) Poliak .. .. .. .. .. .. 1)52 

im tul>ram.s for nltra-tUtration and dialysis of fats and resins 

In )>rgiinlc >ulY*'nts. (P) Dindaux.i)972 

Plastics i-untalnitig - (P) ]>t'<‘yfus .. .. .. 1)74:1*,i)864' 

PreparatloJi of jdastie substances from-. (P) C'hem. Fabr. 

\Veilei-t<T Weer . 

]iio<Bn-Us ; Dy«-iug - • - : 

(P) British (;eHuh>sc ami Chemical Manvtf. Co., and 

Kills . 

(P) Silver Springs p,leaching and Dyeing Co., and 

Hall . 

IT iTudiicts madetherewith ; Dyeing-. (P) BritlshCelane.se, 

Lt<: , a)»d Kills 

solulile in ucet))ne; ]'rej>aratlf>n of-. Kih) )in)l oth*Ts .. 

Trealinent of -- in alkiilim; licpilds. (P) Clayton Aniline 

Co., and Grundy 

Treatment of thn^ad'^, yarns, and falirics, of or containing 

-. (P) Clavcl . 

Pr<-paraliou of -• Caille 

(.’)-Jliikwc rathoiiic esters. Jictiscr ami Schneider. 

Ci U)iloso ester comiK.>sitions ; J.Upild or phistic-. (P) Mathesou, 

and Shawinlgan I.ab)iratories, Lt<l. 

esters; Covering rubber with-. (P) KetseheudorhT 

Kilns) ledcvfabr. A.-G. 

esters of higher elhylenic fatty adds; Soluble-. Gault 

and (.'|•ban 

esters; ImTC'naing the softness and clastlelty «if masacH of 
——. (P) Kallc und Co. 

esters ; Manufacture of - - . (P) Sue. de .Stearinerle et Savon- 

m ile do. Lyon. 

esters; Solvent for-. (P) Chem. Fabr. Kalk, ami Oehno 

c-sters; 'iTeatmcnt of - for dyeing. (P) Badiseh); Anllin 

und Soda Fabr. 
ether coni|Hwitiond: 

(P) Carroll, and Ka.stman Kodak Co. 

(P) Donohue, and Kiwitman K)»dak Co. 

ether eoiiipoumls; Insoluble-. (P) Liltenlcld 

)‘tlie[^aolvent and composition: 

(P) Carroll, and Kuatman Koilnk Co. 

(Pj Farrow, juu., and Kaatiuan Kodak Co. 

ethers ; Inorcjishig the softness and olaaticlty of ma.s8C8 of-. 

(P) Kallo uimI Co. 

ethers ; Manufacture of-: 

(P) Donohue, and l^astman Kodak Co. .. .. u464 

(P) Lllleufeld .B51, B291*, B784*, l)9:tS 

(!') Sccl, and Eimtman Kodak Co. .. .. b784, J)904 


1)629* 

1)465 

u375 

1)864 

II5US 

1)464 

K5U4 

1)668 

1)129 

I)5(J7 

))I29 

B669 


u:):.3 


B86r» 

b939 

1)906 

6668 

1)508 

))743 

1)937 

BJ‘04 

))404 

n.528 

1)742 

B905 

1)128 

B527 

I)‘2.51 

B742 
Ill 2 
B784* 

1)213 

b593 

1)905 


(Pj Young and othera 

ethers ; Munuhieturc of-and of their conversion products 

and derivatives. <P) LUlenfcld 

Colhiloslc materials; Condensing or fractionating the vapour mix¬ 
ture obtained from-. ( P) Metun Spolku i. ograniezona 

odnow’icdzlalnuseia . 

materials; Digoatlou of-. (P) Goldschmidt A.-U., and 

li&ggiund . 

materials; Hydrolysis of-. (P) Hftgghind and others .. 

inatorlals; Production of concentrated solutions of carbo¬ 
hydrates from-. (P) Hftgglund and others .. 

material, such os film base; Decolorising --. <P) Farrow, 

Juu., and othars . 

materials; Treatment of -. (P) Perry. 

substances; Prolonged action of moderate heat on -. 

Knecht. 


b743* 


1)707 

B65U 


B707 

B122 

B553J 
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PA02 ; 

Cement. Mnrtin. .Bl7 

Action of calcium chtocido and suii^tpe on setting and hardening 

of ——. Ferrari . b4M 

Action of calcium sulphate in the setting and hardening of 

-. Tippmann .B516 

Action of fhlorine on —Oaasner .B388 

biaNt-furnace; Fluorspar as an ingredient of ——GutCmaon 

and BIchl .. .. !.BSlfl 

l)lu»t-htrnaooi Influence of cberaical composition of slafci and 

I’ortland oomeot on hardening of-and on its resistance 

to suipliAtos: 

Orfln .B296 

Haegermann . 

_ _ \t __ /T>\ 


blast'fomace; Manufacture of-. (P) Riedel .. .. u749 

Burning --. (P) Naske .B386 

Bumlng Portland-and the like In rotary kilns. (P) Hauberg 

Po^suckundCo.B424, B517 

Burning - in rotary kilns with electrical heating. (P) 

Polyslus. b424 

Burning-In shaft furnaces. (P) Plauson’s ForBcliungslust, b424 

Burning-without previously moulding It Into balls. (P) 

Stoll .B297 

Calcium chloride as agent for protecting-from destruction 

by frost. Troche . b713 

Oal<ii\im 8uli>liato-. See under Oalcfuni sulphate. 

and reinent>mortar8; Influence of sugar and sinUlar substances 

on setting and hardculug of -. Burcliartz and Von 

Wrochem . .. B296 | 

or cement mortars; Manufacture of - from fuel residues. 

(P) Gaertucr. l»9ft3 

clinker; Burning-. (P) Newberry .. .BtiSl 

clinker; Exothermic reaction of formation of Portland ——. 

Martin and Cooper. b257 

clinker; Rotary cooler for-. (P) Lindhard, and Snildth 

& Co.B7ii9 

compositions; Portland-. (!') Roberts .. .. b2.'>H 

concrete and the like containing nibln-r. (P) Lefebure .. b«76 | 

content of concrete; Determination of -. Krloge .. i»r»98 i 

Contiolling the setting lime of fnsed ——. (p) Guttnmnn .. nH32 | 

Convemion of acid blast-furnace slag into I'ortlaiul-or I 

into basic slag fur nmnufacture of blast-fnruaco cement. 

(P) Grlin .BH31 

diut; Potash from-. Concentration by clutrlatiou. 

Fox and Whittaker.n914 

ICffect of addition of fluorspar in manufacture of-. Kiihl 11295 

infect of storage on-. Abrams.nfl75 

Electric furnace - and its appliaitlom*. Gutfcmann n7I3 

Held in the ternary system ; llmc-sillca-ljon oxide. Kiihl .. u'lla 
and flillug material. (P) Hroadfoot and Sous, and Uobeitsou jjflKt 
fumacc. (P) Oroll, and Atlas Portland (Vment Co. .. TtH31 

Fused -. Nltxsche .n;')l« 

Gypsum-. .SVs nnditr Gypsum. 

llurdoniiig and bonding compo.sltlon for treatment of-. 

(P) Downes .n78n 

High-grade Portland -. Haegermann .nr>l6 

Hydration processes in setting of Portland-. Pulfrkh 

and Linck .. H335 

Influence of temperature on rate of setting of I’ortljind-- and 

of mortar and concrete made therewith. Cclikla.. .. B2t8 

kiln and cooler; Rotary-, (P) Fasting, and 8midth 

& Co.m»U* 

•kiln gases; Treatment of-. (P) Huber, and Western 

Precipitation Co. .. .. .. .. b083 

-kiln systems. (P) Babcot^k and Wlhox Co. U5I7* 

kilns ; Rotary-: 

(P) Fasting U67C, U832* 

(P) Schneider and Betrkman. .. yr>17 

(P) Vogol-Jorgenscn and othei's .. .. .. .. U336 

and the like; Manufacture of-. (P) Dormaim ul24 

•like mortar-fomilng material; Manufacture of-. {P} 

IhH-ker.U832 

magnesia-; Manufacture of antl-fiiction bearings and coni- 

pojinds of-. (P) Schmidt and olhurs .. .. i!424 

magnesia- ; Manufacture of artifldal stone from -. (P) 

Selmarr .. .. .. .. .. .. J»384 

inngueslte*: Manufacture of-. (P) Bakewcll .. .. n517 

Magma^liim oxychloride -. Olln and Peterson .. .. B830 

Manufacture of-; 

(P) Klektro*Osmose A.-G.li83l 

(P) Grlin.1(424 

(P) Newberry .• .. 1(831 I 

(P) Sindllnger. .. .. B384 

Manufacture of a binding agent reaemMinu-from t>U- 

shale clinker. (P) Jura OeLschfeJer-V\eike A.-G. .. B836 

Manufacture of-from blast-furnace slag. (P) Griin .. B297 

Manufacture of fused-: 

fPi Qroebler and Guttmann.1(911 

(P) 8oc. Anon, dcs Chaiix et Clmcnts de Lafarge «t 

du Tell .B1014 

Manufacture of hydraulic-, (P) Rekurd-Zement-Ind. 

Ges., and Tetens . b297 

Manufacture of hydraulic-and artificial stone from shale 

.. slag. <P) 8chmidt and Uahnle. d911 

Manufacture of hydraulic-from oil shale: 

(P) Jura-Oclschleferwerke A.-G.B297 

(P) Plauson’s Forachungsinst. 1(297 

Manufacture of-with iron os by-product. (P) Eckel ,. u983 

Mamiiacture of from lignite ash containing calcium sulpiiate. 

(?) Luftachltz .. B983 

Manufacture of liquid waWniroof coating material for -. 

(?) Tloka . D987 

Manufacture of low-firerf -. (P) KUhf. b9U 

Maniiforture of Portland - from blast-furnace slag. (?) 

Andrews .. n384 


Cement—oonHnusi, 

Manufacture of sulphur dioxide and l|[(pflraullo from eol* 

euhn sulphate. (P) Bayer und 06, .. .. .. b379 

masses; Production ox porous —(P) Chena. Fahr. Orteehelm- 

Elektroa . .. B9fi 

material; Apparatus for burning —. (P) Newberry and 

others... Bl7fl 

materials prepared In the wet way; Operating shaft kUxu 

with -. (P) Loesche .. .. 77 .. B749 

mixtures; Testing sand for Portland ——. Morrison .. B871 

Modifying the propertioe of Portland-. (P) Qriln .. b&99 

mortar; Troos as substitute for cement and Ingredient of 

-. Burchartz .... .... .. .. B9fl 

Ore-and blast-furnace cement In sea-water. PrDssing .. b718 

and other materials; Burning — In two or inore st^es. 

(P) Polysius.' .. .. b983 

Prepaiatlou of pulverulent fuels for the purpoee of converting 

their aah(» Into hydraulic-. (r) Bouchaud-Praceiq B702 

Producing, calcining, and clinkering-. (P) Pike .. .. b749* 

Properties of PortUud-and determlm^n of free lime. 

Herrinuin .B982 

Silicic acid In Portland-. Hart .. B510 

Solubility of Portland - In weathering agents. Benson 

and others .. ■.B944 

Streimth of superior ”-and of concrete made therewith. 

MUUer. b713 

Use of f\iel ashes In production of-. (P) Bhelnisoh-West- 

f&lUcho Sptcngstoflf A.-G.Bfil? 

Ccmcntlto. See under Steel. 


Cementitious composition for making plaster sheets and moulded 

artlclefl. (P) Dunstan .B176 

Comente, bauxite-; Manufacture of-free from metallic Impurities. 

(P) Patroullleau . .. .. B384 

High-grade -. Grlin.B616 

Hydraulic -. Berl and Urban .. .. B68 

Superior-. Gehlor.Bfl34 

Centrifugal apparatus and process for treating chemical compounds. 

(P) Wait .B583 

contact apparatus. (P) F’reedenburg, and Bartlett Hayward 

Co. .n671 

decanting or clarifying apparatus for liquids. (P) Reynolds .. B800 

drums. (P) SchmUcklug, and Krupp A.-Q.B40 

dryers. See finder Dryers, 
emulsifiers. See under Emulsifiers, 
machines : 

(P) Coleman .B322 

(P) Veuzke, and Haubold A.-O.B498 

machines for pnaluction of enmlsions. colloidal solutions, and 

the like. (P) Westiiiiholz and Nyrop.B299 

machluea for treatment of transformer oils. (P) Unger, and 

Industrial Ih’odiicts Co. .. .. .. .. .. B40rt 

separators. See under Sepatators. 

Cciitrtfugally-separaled liquids; Preventing one of two-from 

contamlmPing the other. (P) l.luUgren, and Dc Laval 

Separator Co, .. .. .. .. .. .. .. u498* 

treated liquid: Preventing injurious reactions (explosions- 

or oxidation) betwcpii - and atmospheric air. (P) 

Akticbolagct Hej)arator . .. b929 

Centrifuges and mcan.s for heating the bowls thereof. (P) Mlts- 

eherlliig, and Atlas Powd»T Co. . B282 

for removitju alcohol from guncrAton. (P) Gebr. Heine .. B403 

Wasidng re.sldues in closed -. (P) Chem. Fabr. Orleshelm- 

Elektron .. .B282 


(’erainlc bodies ; Bonding effect of ball clay In fired-. Sortwell B380 

bodies; Manufacture of felspar substitute for -. (P) 

Ges. fiir Tuff- and Ton-Technlk.B830 

bodies ; Temporary binder for-. (P) Nagle, and Jelfcry- 

Dewitt Co.nini3 

Industry; Heut economy in the-. ('olm.B874 

materials; .4])pIleation of interferometer to measurement 

of thermal dilatation of-. Merritt. b598 

melts; Tempering cooling strains in-. (P) Sdifltz .. B423 

proilucts; Manufacture of -. (P) Vershofen .. .. li29& 

ware; Glazing and decorating-. (P) Dressier, and American 

Dressier Tunnel Kilns, Inc.li335 

ware; Oxidation of-during firing. Behaviour of calcium 

compounds in clays. Jackson . r075 

ware; Oxidation of-during firing. Decomposition of 

iron-sulphur compounds under simulated kiln coudltious. 

Jackson. .. .. B513 

ware; Oxidation of-during firing. QuanUtatlve study 

of nature of sulphur evolution In kiln firing. Jackson .. B910 
ware; Oxidation of - -- during firing. Some reocUons of a 

well-known fireclay. Bole and Jackson.B381 

ware ; Production of salt-glazed - In cas-ftred kilns. (P) 

Heucr. b423 

ware. See aleo Kurthenware and Pottery, 

whlteware; Waste heat dryers for -. Walker, Jun. .. B011 


Ceralonia stft^ua beans; Chemical and structiural study of ——. 

Walton.Bi95 

C^jteal flakes; Manufaeture of-. (P) Postum Cereal Co. .. B727 

husks; ('.arbonlsatiou of -. (P) Von l^dolln .. .. Bthl4 

Cereals; Aleurone cells of-. Rennlon.Bd88 

Influence of manuring on baking prop^cs of ——. Keumaim B30r> 

Physiological studies on -. Occuironoo of amixxo-aoldii 

and polypeptides In the ungerminat^ oat kernel. Jodidi BS03 
Simultaneous production of demineralised amylacoous aub- 
stancea and lower nitrogenous matter for food purpoeca 

from-. (P) Boldin and Effront .. .. .. .. B922* 

Ceresin hydrocarbons; Formation of from monton wax. 

Origin of petroleum. MarcuMon.B600 
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Ccritim; Analytical methodB lor Moore and others .. b02O* 

CMtIcal ttocUet bn metlKitda ol determining -. Congdon 

and Bay .. ... .. . .. .. Bt.'VS 

eartbe; Fractfonatton ol the -. Femandoa .. ,. B9?d 

TiVjy ed cerium metaift, and hydrogen. Sleverts and MQUer- 

floidegg .. .. .. .. .. .. .. .. B170 

Ceritun oxide: Oatalytie i^ecti of thorium oxide and — and 

thrir bearing on the theory of the Welabach mantle. Swan B4&S 

Cerium aaltn; Catalytic and ladoocd oxlflotlon In presence of-. 

Ooard and liideal .. .. .. .. .. .. I)2U 

Cm>u* axit; Fat from-. Bae .. .B264 

Cervui uniatr ; Fat from-. Bae ., .8204 

Challcone and its hydroxy derivatives; Alworption epeotra of 

-. Shiltata and Nagal.. .. .. 8741 

Chamber ovona. Sm under Ovens. 

Champagne muets; Fractionation of -. Manceau .. .. 8227 

Char, bone*; Revivifying finely-divided - and the like. (1*) 

Manning, anct Manning Refining Equipment Corp. .. 8118 
Charcoal; Activity of —and content of foreign atoms. Ruff 

and HohUeld.8362 

Adsorption of dytsstutfs by-. Panoth and Eadu .. .. 8741 

Adsor^ion of emts by activated sugar Proof of hydro- 

l]^lc adsorption. Miller .8816 

Adsorption of vapours by -. C-ooUdge.B359 

Adsorptive capacity of wood-- for dlsBolvcd substances in 

relation to temperature of carbonisation. I'hillp and 

Jarman.ni99 

’ Apparatus for absorbing gases tr vapours by means ol-. 

(VS Meister, Lucius, u. Briining. 8237 

from blood and from hiemin; Catalytic activity of-. War¬ 
burg and Brefeld .8237 

containing nitrogen; Activation of - by iron. Warburg 

and Brcfeld.8614 

Heat of adsorption of oxygon hy-. Bleiu^h and (iarncr .. 8668 

and like (Utcrlng media; Revivification of animal-. (P) 

Russeii.8271 

Manufacture of-: i 

(P) A.-G. ftlr Anillu-Kabrikntlon .8.601 j 

(P) Hiller. 845 ! 

Manrjfacturc of absorbent-. <P) Morrell. 8209 j 

Manufacture of active-: 

(V) llttcUschc Anllln u. Soda >’abr. 8400 

(P) Bayer \md Co.846 

Maiuuacture of active-from black Ihiuor.'^. (P) Creighton, 

and Darco Corp. .. .. .. .. .. .. 8291 

Maniifacturo of adsorbent -. (P) ('baney ,. .. .. nTO-l 

Manufacture of highly active-: 

(P) llndischc Amlin und .Soda Fabrik .. .. .. 8933 

O') MeUter, Lucius, u. Briinliig.. .. .. 8286,8326 - 

(P) Rhenaula Ver. (Iiem. Fabr. A.-G., Zwi*i,^uieder- 

lasHung Manniicim . 8245 

Mocliaui.sm of adsorption by .activated-, Ikirtcll and 

Miller . 8895 

Nature of adsorption of acetic acid by-. Pavlov .. .. UKilO 

preparations; i'roductiou of lilghly bactericidal - —. (!’) 

Schoclicr . 8578 

Production of highly active-. and catalytic ilccompwition 

of hyjirogeii peroxide solution l>y animal cliarcoai. Flrlli 

and Watson .. . .. .. 8671 ] 

Reversal during adsorption of c.'trbon dloxhlc and hydrogen 

by wood-. Lorenz and Wlodluauck .. 8595 j 

Kevtvjrtcallon of activated — —, (P) (3iein. Werke ('arliou .. 8326 

K(>vlvll'yi»)g adsorbent-containing sulphur. (P) Badische 1 

Aniliu uud Soda Falu‘. .. .. ., .. 8326 ; 

Separating gas and vapour nilxturcs by means of-. (P) 

Meister, Luelus, u. Brhnlng. 8322 

Suitability of lignite coke as active -. Klschor and Zerbo 843 [ 

wood ; Ifileetrieol conductivity of coke and-. J)urrer 8.623 

See also Carbon. 

Charcoals; Adsorption of air by various kinds of-. Same* 

shima and Ilayashl. 8097 

Adsorptive and iletoxleatlng aetlon of various-. Rap-Sixt- 

j..oe .81029 

Comparative adsorption of ash cou.stitncnta from sugar solu¬ 
tions l)y vegetable and b»)no-Horton and Sengson 8270 

Hale of oxidation of certain —.. Ix>w'ry ami Morgan .. 8157 

llelutlon between hydrogen content of certain —- and some 

other properties. Lowry . 8457 

CJuiulmoogra and Jiilled ineparatlons; Chemotlierapoutlo experi¬ 
ments with- 1 

Schdbl .B342, D342, 8995 

Schdbt and Kusama. 8765 

ethyl, propyl, butyl, and amyl esters. Perkins .. .. 8806 ! 

group; Comparative analytle.al study of various oils In the i 

-. Perkins and Crux.B342 

oil. See under Oils, Fatty. 1 

/.'hftyicln© of black pepper. Ott and Lildemana. b 276 i 

tlieckcr bricks. See under Bricks. j 

Choew; Dotermlnation of fat in -. GrossfeUl.B488 

Msh-roo -. btatbopouios .. 8844 

Manufacture of —— of the Camembert type. Mazo .. .. 8489 

Manufacture of Cantal-and means of roailsUig the purity 

of lactic fermentation which assures normal maturation. 

. 8808 

Manufacture of port do balut —— and of chcoso of the Dutch 

type. Mazd .. . b5S2 

Moulds In blue-veined . Golding. .. b 1026 

Chemical reactions. See under RtacUons. 

Chestnut aafeda; Stmeharides and aolda produced by hydrolysis 

of sapomu ^ . Van dor Hear .. .. ,, b81 


PAQl 

China clay. See Kaolin. 

Determination of porosity of-by the wat«-soaking method. 

ftohraram. .. .. b675 

Metallising-with aluminium. (P) Kraus und Co. .. B944 

Chloral hydrate; Colour test for-. Ross . b278 

Chloramine. See Sodium toluenesulphochlurainldo 
Chloramine Yellow. See Cdninbia Yellow under Azo dyestuffs. 

Chktranil; Preparation of-. (P) Eller and Lorenz .. .. B450 

Chlorates; Dse of ohromlum-idated cathodes for electrolytic pre¬ 
paration of ——: 

Grube and Burkhardt. 8630 

Liobrelch. b786 

Chlorhydrins: Treating p<5tr<rieam still gases tn prepare-. 

(V) Brooks, and Ch^eloid Chenm^l Co.. b808 

Chlorides; Conditions of ^peorance of anode effect In electrolysis 

of fused —. Heppenstail and Shutt.8i30 

DctenQlnation of-In plant tissues. Lawrence and Harris 8696 

lilectromotrlc tltmtlon of-. MlUler.8894 

lufiuence of ccrflolds on titration of —— by Volhard’s method: 

Kolthott. 8454 

Van der Borg and Koppejau .8280, 8453 

Manufacture of carboxylic acid-. (F) Meister, Lucius, u. 

Brlining.. • • i^48 

Manufacture ol metal-: 

(P) Jacobson, and Kllpsteln and Sous Co. 8l7* 

(P) Stafford and others. 8557 

Potcntlometrlc determination of —— In presence of colloids. 

Liebert. 8404 

Protecting metallic apparatus from action ol solutions of-. 

(P) Badischu Ariilin u. Soda Fabr.87H8 

Voltages of the Danlell cell with fused-and potential 

series of the metals in fused chlorides. Tuiinnanii .. 8.662 

ChlorliK»t4)d amines ; Manufacture of-. (P) Durand et Hoguenin 8769 

hydroaromatic products containing nitrogen; Manufacture of 

highly-. (P) Durand et Hugueidn .. .. BlO, 8463 

Chlorinating benzene. (P) Meister, Lucius, und BrUidng .. .. 8246 

ethvl alcohol. Chattaway and Backeberg.8615 

fluids for bleaching etc. (P) Van Meter, and Justinian Cairo 

(;o. 8291* 

raethano. (P) llozviTkohUmgs-Ind. A.-O. .. .. 834, 8H48 

(3dorinftt/)rs for water. (P) Wallace, and Wallace aud TIernau l.’o. D73 

Chlorine ; A(3.ion «>f — on cement aiul concrete. Gostsoer .. 8383 

.4^c(,ive-as a germicide for milk and milk products. Hale 

and Bleocker .. .. .. . • .. • • •• 8308 

Apparatus for detecting-In the air. (1‘) Gcbr. Hlmmcls- 

bach .. .. .. .. .. •. •. •• 8370 

Apparatus for detecting traces of free-In chlorinated water. 

(P) Olszewski and 8l)^^rllng. 8845 

Coutimions conductivity motljod of mcaMuring small con¬ 
centrations of-ill air. Hlno .. .. .. .. 8894 

Detection of bromine, lodiue, and-in mixtures of halides. 

K mft .. .. .. .. .. .. ■. •. h6'J5 

Detection of free - -- in drinking water. Olszewski .. .. 8728 

Determination of - by Volhard's method in presence of 

colloids. Kolthoff and Tomhajk.8318 

Determination of-* in wine. Seller .. ,. .. 8486 

electrode; Dejiolarlsatlon of the-by organic. com|Hmud«. 

Youtz .. .. .. .. .. .. .. • • 8389 

Ll'iucfying-. (P) Jewell, ami Chlorlno Products Co. .. «9U9 

Method ami apiraratns for Iwndllug-. (P) McQuaid 

and Mitchell .. .. . 8597 

In milk ; Volumetric determlnatiou of--. Zarlbnl<;kv . • 8308 

in organic compounds ; Hydrogenation method for detomilnatlou 

of-. Ter Meulen and Heslinga.836 

Oxhlation method of determining bromine, iodine, and - 

In organic compounds. Heslinga. b357 

Photochemical Interaction of hydrogen and Chapman 8172 

Purifying-*: 

(p) Carbldo and Carbon Chemicals Corp.B422* 

(P) Ciirmc, jun., and othejs .857 

Superior citleicncy of —— in uasociatlou with ammonia as 
compared with chlorine alouo or '* eldoros " or bioachlng 
powilcr in stcTilislug water. Harold and Ward .. .. 8886 

Theory of photoehcmical Intcr.action of hydrogen and -. 

tnupman and Cliapman .8172 

water; Alkallmetrlc dotermination of-, Rupp .. .. 8595 

Chlorino compounds; Manufacture of organic-together with 

•jydrogen chlorhte. (P) Chem. Fabr. Qiicsheim-Elektron 8392 
Chloroacetic ester. See Ethyl oUloroacetate. 

l-Ohloro*2-acylamlnonnthraqulnones; Preparation of -. {P) 

Kopetachni .B329 

Chloroamlne aud uldehydc.s; Condensation products from -. 

Fonnation of iuduphenoL Roschlg . b740 

Mono--, ilie amide of hypochlorous acid. Roschlg .. 8744 

5-C]ilor<>-2-omluo-p-xylene; Preparattou of ——, and azo dyes 

therefrom. Wherier and Morse.81006 

ChloroanUlne; Benzcnemonoaulphonates of p- and o-. Key- 

worth .. .. 342T 

salts of 2.7- and 2.6*iiapUthaleDedIsulphouic acids; Tho m- 

ftud p.-, Forster and Key worth .168 t 

salts of a* and fi-napbthaleuesuiphooio odds; Tlio o-, m-, and 

p- -. Forster and Keyworth.301T 

l-ChioroaDthraquinone-2-carboxyilaadd; Manufacture of-. (P) 

Thomas, and Scottish Dyes, Ltd.887 

Chlorobenzene; Apparatus for manufacture of ——. (P) Boulogne 

and Mellfaasoux .888 

Chloro-compounds; n-ej^uratton of aromatic —— by tho aid of 
inucturea of hydit^en peroxldo and hydrogen* chloride. 

LouUer .. 81007 
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p-Chloro^m-vrt'sol; Ksti is uf-. (P) SuJzbcrgcr. 

l-f;hIon)- 2 .l*f]inifron-ipJjtii)il<*np ; Synthosefi 0 / <iii/none/inf</p (iyp- 

RtiKfi* with-. Kphrmann untl Van Bacrle .. • • 

<1iloroform: Aufo-oxltlaWon of -, CIovit .. •• 

Colour lost for-. itosfl .. .. •• •• 

Di'tecliim of ulilulij’dfa In-. Ttiiwrd .. .. B731 

(•hloro-liyilrocnrbonB; ObtJilnlng Uryliig oHh from . (1‘) 

(iiinlucr .. .. .. n434 

Solubility of lodlue in-, Mnrgo«chf8 ntui othcrn .. nHtf9 

CJilorokutlmlno derivatives of liydroiiroiimHc cornrHDunds ; Mann- 

fucturo of-. (P) Ihlnind et HiiKuenln .. hIO 

l-{3iIoro-2-mcfhylatithra(|Ulrion<': Miunifiicturo of -. (P) j 

'rhomaft, and Scottish Lid. .. .. ii87 I 

('hlorouietry an a siihHtitutc for iodlnictry and other analylloal 

methods. ./I'llinck and Krc.sfelf .. .. H892 

4-C;fiIoro-0*nlt.ro*?u*anlp'ldliM‘: Pivparatinii of WJiislon .. 370r 

Cliloro-olcrinos ; Dlclci’trie enii.Hhuils of —. Walden and Wt^rner H8H9 

<diloro-|>ural11n.s; Dielectric coiiMtants of Walden and 

Werner .. .. .. .. .. .. .. .. nHSO 

tUiIorophyU-eontalning I'XtraeU; Deeojiiiiositlon of-. >[iUlhe nT20 

Function of -- in plant. as.8lndl!itiuti. Ueilhron DlT 

Pn^jjnrafion of a decunipoAition product of-containing iron. 

(P) Atafy.sink .. .. .. .. .. u:fj4 

(ddoro()h rin : Jfe.stritelion of life within silk cocoons by means of 

-. Hertrand .. .. .. .. .. .. H74l 

Cliloroseleiile aclil; Preimratjon and properties of-. Wor.sley 

and Kaker .. .. .. .. . . .. Idh.i 

CliIoroHiilplionie neid; Analysis of -. Miiyr .. .. .. li7lu j 

p-Cldorotolui-ne ; Klectrolytie oxidation of — to tlie eorre.spondlng j 


acid. Dimhrook and Lowy .. .. .. .. .. lit 14 

Mono-nltratiori of-. Hodgson and Anderson .. .. nl007 

Chocolate; Detection of coconut oil In-. Jliirtel and Marnnw n,"*?! 

Determinalloa of cacao husk in - -—. I‘2zeinlam .. .. jtdaO 

Kxaminatitm of Iteythien ami Pannuiiz .. .. lilt 1 

Chole.sterol content i*f imnian milk. Fox and Cardm'r .. n:us 

and it.s osti-rs; Critical stmly of nndhods of determining- 

in tls-sne.s. tfardner and Fox .. .. .. nlXU 

Fornialion of aititlcial iietrolcum from-. Kawai and 

Kobaya.shi .. nl2l 

t’liollc mid; Preparation of addition <-omponnd-s of -—. (P) 

Uoehrlngcr Soim Chein. Fatw. .. n:{r4 

Cholic aeid ester; Preparation of a {P) Cehe nnd Co., 

and llimne .. .. .. .. .. . .. n;{.>:{ 

C/ionfir/a- crinj/it/i: lleaellon.H of - - , particnlaily with i' i-*tu(r.s 

used In tlierapy. Jitstin-Mueller .. .. nSH7 

Cliromanes; Preparallon of • - (P) tUatsen .. .. HH41I 


Cliroinute.s ; Urornonietrlo deteniiiiiation of .Mam hot ami 

Dberlmnser 

Ikfamifachire of-. (P) .fonve and lleltironner 

Pr<*paration of-. Pogiteii 

Prodiu'tlon of - from ferroihrondum anodes. Tliompsoii 
and others 
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Stmly of de.strnetlveilistillatlonof-. Kvana .. uiiu 

Sulphochromic oxidaiion of-. Simon.. .. ujod 

Kulphochroiuie oxiiialion of — - in |>rescii<-e of catalysts for 

detcnidiiation ot earboa. l-'Iorent in . . .. u4.'4 

Sulphur comixuind.s hi — — and their Iran.sformations during 

destructive instillation. Wiliaut .. h77.'* 

Sul))hur forms in— -. Vancey and Parr .. .. 

Tar oils from low-temiiciature carboiiisatloii of S. Vfrican - 

1-ategan.H411 

'IVehnleal determination of moisture content of - • Hlac-lier 

and l^lrgensohn .. .. .. ., ,. .. .. n.'.s.', 

Tliormal oondiietlvlty and sjiceifle heat of . Slimatt and 

.Maepherson .. .. .. .. hllP 

Thermal reai’tloiU) during carbonisation of -liavia and 

Place .. .. . 

Transforuuitlon of ligneous ]ilant .substances into —^Pro¬ 
duction of coal-like products from cellulose. SehwallH; and ; 

.Sebepp.j(240 

Treatment of - '— : 

(!') ITiee, and Minerals Separation Xorth Ameiluan 

Corp.11704* ! 

fP) Trent, and Trent Procfs.s Coi p. .. .. .. jigOH 

Treatinonl of-and manufacture of tiriqiiettes ; ^ 

(P) Melntlre, and Inti-rnatlonni Coal Products Corp. .. ll•244 

(P) Smith, and IntsTuational Coal Products Corp. n;i l4 

Treatment of-with naphthalem' .V-.vald and Pinta ntdP, itp:5l 

Treatment of small or finely divided —• -. (P) Ktenuing and 

others .. jilbOtt* 

Clinic constituents of -Pearson .. .. iiUpp 

IDllisation of low-grade and waste-in i»ower production. 

Coates .. .. .. 1.‘.7 t, l;4iiK 

Ciillsatlon of shale and low-grade-. (P) Hampton .. n(>U2 

Vertical retort for distillation and gasification of —. (Pi 

Kiiirmer.ij2Kd 

Volatlli- mutter and ash conbuifs of samples of - irom the ' 

same seam. Drakeloy and Hciiburn.Idir, nO.dl 

washing; Application of froth flotation to-. Dessagne nni; 

washing »nnchlin*s. (P) t’erguson .. .. .. ' 

X-ray amdysls of-. Kemp .. .. 2:f4T, ii2.s;3, n9;{i 

Yield and (quality of coke In relation to the grading of the-, ' 

LamhriH and Muller .ii;ini 

Coals; Jiehavlour of some-on heating under pn-ssure without ' 

fMilvcnts, Von Wulther and Shdnbroeher .. .. n 77 .'', 

Chemical classification of-. Seyler *.iio44 

Coating com^ltlons; (P) Britton, and Orifflths Bros, and Co., 

Xxmdon, Ltd.HUM* 


PAdF. 

Coating—continued, 

rompositlons for netting for aircraft construction. (P) Kmerson B02S 

compositions; Manufacture of-. (P)Holzapfel .. .. nl41 

foiuposlliona ; Proti'ctivc —^—. (P) (Jardner .. .. .. m5'27 

comjiosltions ; Waterproof-. <P) Bclunidt and Schmidt ., K2fl5 

material; Manufacture of liquid waterproof-for cement 

etc. (P) Tloka .. .. .. . - .. .. .. lit)87 

rare earth metaU and their alloys with other metals. (P) Kun- 

heim und Co. .. .. .. .. .. .. .. B623 

and treating luatorlats. (P) Herman .. .. .. .. u22l 

walls, pajier, or other surfueea with rosInuU^ paint. (P) Kxley 

and Rlmmer.U31)2 

wire uml other drawn and rolled sections with other metals. (P) 

Cow|H*r-Coles.)i(k)l 

wood, leather, and the like ; Production of material for ground 

.(I*) Kggersaud Burliii.bl04 

Coatings on etched metallic surfaces ; Production of protective-. 

(P) Des.furTeclmik.Bl04 

Iteinovlng-from bodies. (P) Letilier.H47 

rohalt in alloy sleds, ^’ogel.308X 

Colorloielric ileterminat.ion of-. Auger ami Odlnot .. H318 

Colour reaclion of --with dlmethylglyoxlmc In presence of 

sul|iliides. poigl atul Von Tiistanovvska .. .. .. H580 

Ciiti<-al .-ifudies on methods of dctermluliig - . Congdon and 

Chen .U317 

Detection of nickel und — seimratcly and in presence of one 

another. Paiit .. .. .. .. .. .. .. B540 

I'dcetronu'trlc titration of — - with potassium oyani<le. Millier 

niid Scliliittig .. .. .. .. .. n772 

Hardiu's-s of doctroiicposited -—. Macuaughtaii .. .. ii5I9 

influence of-on i»roperties of higli-spocd steel. Oertel and 

J’bizguter .. .. .. .. .. .. .. B912 

-niekel ores ; Itecovertng Values from-. (P) Caron, and 

Clevenger and Caron .. ., .. .. .. 11-129 

-plating batlis ; Cse oi oxygen ideetrode in determining mldlty of 

- —. .Moiitilliin an«l Cassel .. .. .. .. .. U98 

Quantitative separation of very small ijuuut.ftio.s of eiqiper, zine, 
nickel, and •— from a I'omplex mixture. Ib-vtrand unit 

.Mokragiiatz .u79 

Separation of - — from iiickeliferous ores liy tlie puiquiroo- 

oobait chloride process. .Morgan and Main Kiuith IdlT, n427 

Cobalt l)roiiiiiJc ; Mquilibriiim in reduction of-by hydrogen. 

Cnit.n670 

rubalt chloride; lAjuilihiiiim in icihufion of-l<y hydrogen, 

Cnil .brt7t) 

('obalfcdricrs : ''Skinning “ of oil v'arni.shes and u.se of-, Dreiidel Ii43:{ 

Cobalt triacetate ; Idi'etrolytii^ product ion of — from the dlacetute. 

Schalland .Markgrul.U417 

Cobalt ic lakes of moiilaut a/,o dyesf ulfs. Morg.iu and Main Smith .. n931 

Cocaine; Local aniestheii«‘ jiropertics of isocainc, ])rocalne, biityn, 

and —. Schmitz and l-ocvenliart .. .. .. JiOUd 

Synthesis of natural-. Willstiillcr ami others .. .. |{73 

(•Cocaine; Manufacture of synttutic-. (P) Merck and other.s .. b.'>77 

<A-Cocaluc ; Preparation of syudietieand/- — (!') Merck .. »(Uu 

(.'oenine hydroehlorule ; Variaticiu of aiuestlietic isiwer of • — with 

the hydrogen-ion eoiu euf rat ion. Itegiiii'r .. .. .. n70fl 

Cocoa ; Apparatus for treating .solid material, i-.;/- — in a llnely 
divided .state witii lieatiug or cooling gases, r.ij., air. (P) 

UolLstriii, and Lelimami t'o. .. .. .. .. HTl 

Dcternitmilioii of sliell in— -. Weber ami hdttclu r .. liflHU 

Determination of xantidne ba.ses in-. Sehaap ,. ., n349 

Kxamination i>l-: 

Hcythiiui amM’annwifz.ill II 

fralaiios .l<ll)2fl 

iranufuet iire of Ihinetled - —. (P) West.HG.')l 

powder ; Di'termhiation of cacao hu.sk In-. l’>,cn<Iarn .. HOfid 

•sVv hIjio t'acuo. 

<'oconut husk; lletting ■— for pn«luction of coir. Fowler ami 

Marsden .. .. .. ,. .. .. .. ij7U 

oil. SVe H/irfer Oils, Fatty. 

Coeonut-s : l,i<juid from rlpn-. Multliews.. .. .. b&33 

Co*l liver oil. Si’<’. iiiidi’r Oils, Fatty. 

Codeine comisumd with tlie projtcrfie.s of a .salt; Preparation of a 

-. (P) Hitisbmg.H35.'> 

('o-eiizviue of yeast; Permeutatioii —. Von Kulcr ami Myrbftnk 

h724, b761 

( utfee bi-aii.s free from catfeim;; Pre|iaration of - --: 

(P) J-ombaers, and Iml.- en Hamlel Maatsohappij 

■' ifnj ”.B9fl2 

(P» Wlnmicr, uml C-oflee Products Corp. .. ji7fii 

Deb-rmluatioii of caffeine in— Lukas .. .. .. B4S9 

r.actois which influence the curdling of cream in-, Hurgwaid B397 

lre<!; Preseiioe of guanosine in the green leaves and berries of 

the-.ami Ita relation to origin of catfeine iu this plant. 

Camargo.Bfll^ 


Coir; lletting iroconut liiisk for proiluction of-. Fowler and 

.Mnruden .. .. ,, ,, .. ij 74 l 


Coke ; Apparatus for eooliog - - by direct contact with gases. (P) 

Still and Ildtsi lier .. .. .. .. n2H7* 

Apparatus for cooling im amle-scent — (?) Sulzer Frfen* Bl2l, B4«5ii* 

Apparatus for cooling ineumlesi-ent-by means of inert gasoa. 

(P) Ftilscher . 

Apparatus for cooling and utilising heat of ineandescent — — . 

(P) Sulzcr Bros. .n.o.'ii* 

breeze and the like ; Apparatus for washing (p) jennlags b9;d 

briquettea; Manu/aeture of strong-from non-caking small 

coal. (P) Plochmann. b<1<!2 

Causes of varying reactivity of-. JhmtcandFit* .. .. b4ih» 

t 'ell structure of by-proiluct-, Malleia .BS'jii 
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Coke—<»«<»« 

Ik^QtrlfuRul separutors for eeparatlng-from cUnker. (P) 

Arpln . 

(Clamber for dry cooling of-. (P) MoetteU. 

Cuiiihined press and retort for iiwnufacture of-. (1*) (.'ureion 

and Rowlson. 

Conibnstlbility of —— : 

Brocho . 

Flelducr. . 

Container for dry CO''Hn« of-. (P) Mo«?Ui*ll. 

Cooling of-from w.kt-ovcn pianta. (1*) (.'olllu nn<l Co. 

(k)olloK incandescent-. (P) Sni'icr FrfiPCs. 

cooling plante. (P) Snl^er Frirea. 

J>etorminatJonofooinbuaUbIHtyof-. Bftnsacr 

i)cti‘rinlnatlon of nitrogen In-. Foxwell . 

Determination of total snlpliur In-. Foerster and Prohst .. 

Dlntlllatiim oven for manu/actiu'e of gas imd --. (P) (fC-werk- 

aoJialt ver, Constantjii der Grouse . 

KlfecI, of cumbiwMbility of-on stock descent In blast furna<'cs. 

Iloyatcr and Josepli. 

Effect «)f structure and surface on ooiulmstlbiliCy of-. Tliau 

lile< ti ieal cotuluctlvity of wood eliarcoal and-. Diirrer 

from gas retorts, coke ovens, or tlic like ; Apimratns for qiiriu )i- 

liig-, (P) Williams, and .fenkius ami Co. 

Gs.^Uication of-in steam, wilh siK’cial refenmee to rates of 

gasKbatioiiandf-oinjMwitlonof tfiega.s. JN'xtoiiandColtb,. 

lra]>roVlng-us fmd forstoves and the-like. (P) Habots 

Inlliiciicc of teiiipernture of coki'jig on properties of blast.-furmu i* 

- -Uerger . 

lignite-; Suitability of-as active charcoal. Fi-siber aful 

Zerbe 

ortbelike; Container for dry cooling of —■. (P) Sul/er Bros. 

J,ow-teuiperuture. jirodtu-tlou of-. (P) Larnie 

making; Sodium cyanide us by-urtMliict (*f— . Afudlcr 

Matmfactiin! of good meUillurgU'al-from Saar coal. (P) 

lOvertz. 

Manufacture or treatment of — to increa.se its eoinbustibllily. 
and niaiuifuctiire of gas from cr>ke. (P> N. V. Silica c;i 
()veut)0uw Mij .. 

Moans for <Mschiirglng - -- from gas retorts. (P) Hide and l!(“ll, 
l;td., ami Hide .. 

.Vormal wafer content of —. Schoorl .. 

or other snl^stanees which arc good comluctojs of elcetricity ; 
A jimratus for separating - — from ashc.s or other snlKstam es 
wliich ;ire iion-comluctors or |)oor comlm lors of eleettieity. 
fP) Lelai'go 

-oven balterica; l{egcmTatlv<‘ retort-. (P) \'an Aikcrcn, 

ami Kopi)ers Co. 

■oveti butteries ; Itetort-. (I‘) Koppers Co. 

•oven gas. See under <Jus. 

-oven lieatlng Hues, (P) Fabry. 

•oven retorts. (P) KopjH.‘rs Co. 

-oven walls; Kefra<tory bloeks for .- . (P) Thori\(-<m and 

lllingworlli 


PAQR i 


ijiM ! 
1«245* : 

U54H ! 

U4 I 

IJ24.5* ; 
U777 ■ 

nl22 
h45 ! 

11.140 i 
lillh ' 
U4:i ' 

Ji0(14 ! 

It•t70 ! 
u:i24 i 

! 

Jl0.»9 , 

USI9 ! 

lUiOO 

H4:i ; 
H7HU* . 
mw'ci 
JiOOO ' 

»l778 : 


IIU74 


n2if)* 

UK17 


1(4 i I 

11.187 i 
ii02:> I 

IlH.18 t 
11777 i 

ti075 


o-vens; 

(P) Kopp«Ts .. .. .. 1»-'>H7 j 

(P) Koppers «'<►. .. .. .. .. h777 I 

(P) Ku.s, and ('hicago Trn.st t’o.jilOH [ 

(P) Itoberts, and ('hieago Trust Co. .. n48* ! 

(I*) Sato.h7U4* I 

(P) Still ami PetBch .iiOOO* 1 

(P) WUputte . 11777 j 

oven.s ; A.-paratvis for use In —. (P) ICernohan .. j 

ovcivs; Bj-prodiiet —■. Kevorkian .. nl.') j 

ovens; Ctdi'I’.ing main for-. (P) Suber and Mercer .. nl21 

ovens; tias ji vcTsing device for regenerative-. (J‘) tVdlin 

und C«). .. .. .. .. .. 

ovens ; Heating - - with a mixture of rieli gas an<l line gases. 

(P) Ileitmona.Ji-'dH 

ov<-ti-s: Heat lug system for retort — . (P) Bceker, and Seincf- 

Solvay Co. .. .. .. . . .. .. • • ii'i64 

oVen.s : Ilori7s>iital —with vertical heating Hues. (P) Still .. U899 

oven.s; Narrow-. Kvan.s .. .. • • H/T.'V 

ovens; Putli of travel of gases In-. Fo.xwell.. .. .. B7:w 

ovens; llcgcneratlvc-. (P) Hnglln.iiH62 ; 

ox eus; iSolc-hcatcd —(P) Von Hauer and Zwillinger nib:! 

ovens ; Temperature of formation and pith of tnivel of princijiul ) 

by-products lu-. Foxwell .ii738 | 

Production of-; 

(P) J’erry, and Barrett Co. .. .. .. uU7.'i* 

(P) Trent, ami Trent Process Corp. .. Hl24* 

Prorluction of ammonia from-. (P) A.-G. tiir Breiinstoir- 

vergnsung .hDi4 \ 

Production of ashlesft —-— for metallurgical puriH>8«“«. <P) i 

Cliein. Fnbr. Kalk. and Oebtne .li40H i 

Production of hlgh-grndo blast-furnace ——. (.iiancc .. 

l‘rodnetlon of-at a low temi>eratnre. (P) Hcibig .. n02'> 

Production of scmi-coko or-. (P) Trent, and Trent Proces.s 

Corp.112(18 

Hi actlvlty of • — : 

Arcnd and Wagner .. .. .. • • bH78 

Bfthr .III OH 

Ilcductlou Of hydrogenation of ——. (P) Flsohcr and Schrader n84 

semi-; liicroaslng tho density of-without applying pressure. 

Fischer and Krbnig .. .. .. .. .. irt>73 

semi-; Manufacture of gas, low-teinpcraturc tar, and-. (P) 

Itudc .. .. .. .. .. .. .. H3fl5, 11588 

semi-; Production of-which can be readily ground. (P) 

l)c Oruhl.M82i 

.Siwoiflc heat of-. Schlilpfer and Debrunner.h240 

Staiulanlisatlon of methods of testing metallurgical-. 

Becthelot .n774 


r.\uB 

0)ke —cotdinuM. 

Htructiirc and combUHtiblllty of — : 

Agde . 114 

Hcyd . n4 

.Schreibcr. ii4 

surfaces and structiirca ; Intorprotutlon of-. Thau.. .. Ji324 

Yield and quality of-In relation to the grading of the coal, 

isiinbris and MUltcr .. .. ii301 

Coking retort oven hattcrle.s with regenerators. (P) Becker .. .. n82(l 

retort ovens. (P) Bei-ker.i<7u;{, iiK20, nH98 

retorts; ifi^ating continuous low-tempciature - -. {!’) still .. h409 

(^dchiclno; Constltullnn of-. Whidaii.s.H805 

(N)ld-stA>rage pur|)Osvs ; Report on hr-at lu.sulators fi»r • . Hriifiilw uHSH 

Colenmnitc ; Separating from its gangue. (1*) lUsor, and Pa> iHc 

Const Borax Co. .. .. .. .. .. .. 11420 

Collagen ; Hydrolysis of-by trypsin : 

Marriott .. .. .. .. .. .. nlsS 

Seymour-Joncs.Ii2(l7 

(.’oHodion membranes of higli penm*al>illty. Nelson and Morgan, 

jiin. .. .. .. .. .. li2:i.5 

mmnbrnnes with uniform dustrilmtion of i«ne.s. Bartdl ami 

Viin Loo .. .. .. .. .. .. .. J'28U 

Colloiil content of expre.s.sed plant juices; MctJiod of (letermliiing 

hydropldlh- — Newton and Gortucr.H-loD 

mills. (1*) Burt, Boulton ami Haywood, ami China n029, nl)29 
Pollopas, a new synthetic —I’ollak ami J{ipi>er .. ii878 


(Colloidal carbon products : Metallis.ifion of - -. (P) Bcit Sbhnc n4(»2 

character; Yisco-slty-tcmpcraluri; relation and its l)caring 

on-. Drunuiuuui .. .. .. .. .. H24T 

day ; KHcct of comenlratlon of . upon its hy<liogcn-ion 

foricentratlon. Bra<lHdd .. .. .. .. .. u268 

day; Treatment of-, (P) Weir and Black H.'ajH 

copper solutioii.s ; J'rcparafion of •— . (!’) Badisdie Aniliii- 

und .8oda-Fal>r. .. .. .. .. .. n279 

dispersions of asphalt or pitch , ProiUidioti of —. (P) 

Plaii.son's Forschiingsin.sl. ., .. .. hH 27, u.70.'i 

disiMTslons; Ccmcciitintlng and rcdlniiig -- -. (P) Plaiisou’s 

Forsciiung.siust. .. .. .. .. .. H82 

dispersions; Procc.ss of luududiig and difeintegnitors 

therefor. (P) Hlnchlcv, and Plnuson’s (Parent Co.), 

Lid. .*. Ii2 

ferric: o.vldc sols; Constitution and statillity of -. Pauli 

ami Uogan .1*907 

fcTJOUH sulphide preparc-d iit presence', of gdafiu. Salibatani .. B114 

fc'rroiissulphide jncpanal In presc-noe of gc-latln ; Pliarmac'ologicu! 

investigations on — . Subbatani .. .. .. .. n2;)2 

gels. See. umler Geds. 

golci ; Oxide eonfent of-; 

Pauli .B889 

'I'helsscn .. .. .. .. .. .. n»89 

iron; C dlulosc and - —. Bolton and Dorf-e .. .. «862 

lead arsc-Jiate; Prejiaration and pro|)eitic.s of - - for sjjrays. 

Brlnle-y. 7. Mil 

lime* piet>arationH ; Piodudkm of - (P) Donatli .. .. i«i02 

matter; rtc'paratlon of -from Hcpiicl.s, (1») liaiber .. nr)84* 

jnetal hydrosols ; Protvctcci —. for uiedidiial use. Voigt .. Ii92a 

metal sols; Preparation c.>f.. (P) .8vhornstejn .. .. u314 

metals; Kledrolytie manufaetiirc of — -. fP) Von lloesshs nr>78 

mlcdh s: Synthesis of -. Silver miedles. Kc lijcVrc! .. H848 

o.xidc-s; Absorption of gases by-and mode of action of 

electric ucemnuintors. Barv .. .. .. .. n2H3 

sillc-a. Dic'-nort and Wamb-nbuickc' .. H2ri4 

silicdc; ac-ld and a method for it.s preparation. Sc'hwarz .. u2U2 

silvi-r prei)aratlonH ; Conecudration of silve r ioirs in-, with 

spe’dal reference to their modleinal use. .Schlec' .. .. J«92.'» 

silver: .Staining woexl by metans of-. Von Wclmnrn .. n029 

sols ; Detcrmiimtlon of size and distribution of .size of partleles 

ill-by e-entrifugal methods. Sveeibejg and N'le-hoJs nil7 

sols of me'tals; Production of-. Fiirth .. .. .. i«tJl.> 

soluble: aedel pr'Hlue-ts containing carbon ; Preparation of- 

from e-oal ami the like. (P) Beer Soline.Ii4a 

.solulilo salts of heavy melals; Prepar.-ition of-. (P) 

Hiedel A.-G.. ami Itocdeeker .. .. .. .. .. H890 

solutions; Centrifugal inaehino for production of-, (P) 

Wesleiiliolz and Nyr«ip .. .. .. .. H230 

solutions of icrric oxide; Manufaerture of-. (P) Briinliig, 

find Aktlc'aclskabc't llydrope*at .. .. .. .. Ii95* 

solutions; Formation of --by electrical pulverisation in 

the, high-frequency alternating-current arc. Kracmer 

ami .Svedberg.It9f»l 

solutions of iron eixidc; Production of-. <P) LUudnIkotf 

ami otlicrs .1U7 

.solutions ; I’reparatlon of-by alomlsatfou of solids by 

shaking with Hqulits. Gurwltsch.Ull7 

soluUoaH; J'roiJuction of-. (P) ScheldeinHiulol .. .. n930 

solutions ami reversible' dried residues; Production of-. 

(P) Oderbcigcr Cheiu. Worke A.-G. u360 

seHutions; StHbfUty of -. Ahmdnlum hydroxide suspen¬ 
sions. Sen .. .. .. .. .. .. .. J)94l 

solutions of snspensohl or emulsold character contuiniug electro¬ 
lytes ; Stable -. (P) Plauson’s Forschungsiost. .. b809 

sulphur; Production of-; 

(P) Plauson’s Forschungslnst.B712 

(P) Vogel.B174, B257 

sulphur; Prow'rtlcs of-. Kosal.B378 

Hus|K>u8ions; Manufacture of -. (P) Smith .. .. b8(>4 

yellow mercuric ioelidc; Manufacture of-. (P) Itaeliache 

Anilln und SodaFabr.U633 


Colloids: KfTect of hydrophilic - on size and distribution of 

parUcle:^ in electrolytic precipitation. Gelatin and bash^ 

lead carbonate. Franco and McBurnoy. b391 

12 
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('olloldH -V'nuinnnt. 

l»ri-iMiratl<»tj of Ufiitral Bolld-—. (J*) Chc-in. Workfitatli^n 

. 

Purifk'iith»fi of ttctivc biological organic-, AliohJic.lU and 

J>nvid!<oiiii .. .. .. .. .. B309 

Colophony; IdcuUty of abiotic aclda extracted from clllhTcnt 

kiadfl of-. I>ui»ont and Uzac .. .. .. •• 

See also Uosln. 

Coloilnictry; ItnproveiueDU In-•. Stanford.n202 

Colour ; Apparatus for dclermlnnllon of-in ternw of dominant 

•wave length, purity, ami hrightiusH. Priest .. BiiKO 

and constitution. Elfcct of Isomerism on colour 'id ccrtjilii 

uzo dyestuffs. Crosxley and Uc.scnvdt .. b:i(18 

cffecta ; Production of-on jHipcr and fabrics, (f*) Melsfor, 

IjUcIus, und Pruning .. .. .. ^332 

niters ; Preparation oi-from iiliotographic plates. Schaedc li270 

lakes. See uniier Lak'e.s, 

standards for dctcriulnation of Iron; Defect in peniwiient 

——, Whipple .. .. .. .. •• •• B7d£> 

Htundards: l’< «niaiicnt-for hydrogen-ion iletcrminutlons. 

(P) Padolh t and others .. .. . • •. . . H99S 

Colouring mattei of the bhie tmnsy. Ciirroy .. .. .. .. H7H(> 

matter in I’oliiHOccian crtn^t^ipes, D. (k Alarchand n8dl 

matters. See jfyestuffs. 

Odours; body • See J'lgineiiis, 

Afillii for grinding —. (I’l Torrance .. .. .. H2;W 

oil-; Maniiiacfun- of -. (P) JMausoii .. .. nl03 

S.lt.A.-lor dy<‘iim c<'!hilo.se acrtale. Kllis .. .. PtftU 

0/olumhia Vcllow. See amh'r Azo dyestitifs. 

Columbium. See Nlobluni. 

Combustible consliUicuts In gHscoms mi.\tur<s : DeUctlng or estimat¬ 
ing and naording-. (P) Uchling .. .. .. n772* 

Combustion bomli; Micro--. Jtoth and (jIIuts .. .. ii'.>2M 
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Alamifaeture of - — hy means of oxldlslnu fennents. <P) 

Doidln and Kffrout .. .. .. ut>a9 

The two enzyme theory. Hizume .. .. HOOD 

Dlastutlc activity of mult ; Inlluence of temperature on ofitlmum 

hydrogen-ion concentration for— • Olsen aiul l ine.. H992 

material; Maimfarture of -. (P) (Jons .. .. nll>3 

power of malt; Inlluence of soluble, starches of diffi'reut 

origin on determination of-. laimpe .. )«14ri 

power; Polarlinetile determination of - Uorc. . .. li(548 

Diatomareous earth ; Manufacture of insulating bricks from 

-. Smith .. .. .. f<219 

earth product. (P) t'alvert and others nSIU 

earth ; PriHluellon of impermeable, strong, a<id-prooi tiibe.-j. 

brleka, etc. from ——. (P) Ahimann-Ohlsen Ji7l3 

earth. .SW also Kieselguhr, 

Dibinzanthrone. S'ci? nndfr Anthracene dyeytulfa. 

Dibi-nzyl ; Oxidising - to benzalilelivde and ben/i ie ai iil. 

(P) (^irnie, ami Carbide and Carbon Chemicals Corp, d 770* 
^-l)ihromobutane : Action of ammonia on — Morgan and 

Mieklnlxdtom .. 309? 

Dlrhloroaretyl eldoride ; Preparation ol - (P) Deutseh, and 

Consortium filr clcktrochem. Ind. u811 

J.2,4-I)lcidoronnillne 2.«-napi»thnlenedlsulplionate. loister and 

Keyworth .. 168? 

1.2.4-l>l<-hloroaunine salts of a- and ^-naplithalpnesul|>hoiiie ueids. 

I'or.ster and Keyworth .. .. .. 301? 

p-Dichl<irobe«zene ; Nitration of ——. I’agc and Heusnian .. n201 

Dlchlorobi'nzidlne salts of 2.7- and 2,6-nai)hlhaleiHdisul|,ilionie 

acids. Forster and Keyworth .. 168? 

Dielilorobutane ; Properties of-. Briner and others lOIOO 

Dlchloroethylene ; Spontaneous combustion in work with - . 

Thron .. .uluO 

Dlehlorolluornne ; Maniifactine of-. (!’> Biitl.'^b Dvc.stnffs 

Corp., and Hodgson.. .. .. .. nlO 

Dlekhart’s jeaotlon tor certain raw fatty oils. Heller .. BH77 

Dleldoro-l-ketotetrahy<lroimphthalone; Prepurutiou of — 

(P) Tetralin (Jes., and Itlebensahm .. naf),'! 

Dleyanlnes. .sve under (Quinoline dyestuffs. 

Dleyanodiamide ; Action of - — on plant growth. MeCuhiii .. n760 

Dieiectrir separation; a new method for treatment of ores. 

Hatfield .. .. .. ., n26l 

separation ; .Snuill-senie trsting of ores by-. Holnian 

and 81n pherd . Ii261 

Diet in relation to rearing of young. Amleregg .. .. .. 9071 

Diethyl ketone; Determination of methyl j)ropyl ketone and 

-hi mixtures. Pringshelm and (Jorgos .. By2.0 

Diethyl phthaiatc; t.’ontlrmatory test for p?“scnee of — in 

denatured alcidmi. VuiUeumler .. .. Bl02r) 

Drdeetlon of --In aler iiol and alrohollc j)repariiti(mh. Ctz B687 

Detoftion of in Ijrandy. Wewers .. .. .. B687 

Detection of-in preparations made with denatured 

alcohol. Leffiuann .. .. .. .. .. b059 

Diethyl sulphate; Laboratory preparation iff .~ . Lynn and 

Shoemaker .. .. .. .. .. B536 

Dlcthylalkylacetainide : Prei>aratiou of - - (P) Melster, 

Lucius, uud BrUuing B353 

Diethylchloroacetamlde ; Preparation of --; 

(P) Altwegg and others .Ii732* 

(P) 8oc. China. UsineB du Klidne (P) b492 

Diffusion : An experiment In solid-and its |>osslbie bearing 

on structure of solid solutions. Thompson and Dearden i<427 

of a gas luixtiire ; Kelatlon between-and its preMsuxe. 

Wussow .. .. .. .. .. .. .. u281 

Digesters used In jMper'inaking and like manufacture. (P) 

Stewart and Brown .B707 

Digesting and evaporating process; Combined-. (P) 

Appareils et Kvaporateurs Kestner ... .. b281 


PAdE 

Digitalinum verutn. 'Wliidaus and others .. .. .. Bd24 

Digitalis extract; Obtaining a dry powder from (P) 

Metallbask u. MctaUurgische Oes. .B356 

extract; l»roductlon of a highly concentrated dry - 

containing the total glucoslde content of digitalis leaves. 

(P) Manidch.B578 

leaves ; Suitability of aqueous extracts for valuation of-. 

Joachimoglu.. B887 

tincture ; influence ol hydrogen-ion eonc^ntratlon on stability 

of-. Joachimoglu and Bose.B760 

1 Dlhydroanthracenpdipyridinlum dlcldorlde ; Preparation of-. 

I (P) Badische Anilln u. Soda Fabrik .B414 

! Dihydrofarnesol; Synthesis of -. Vcrley .B616 

Dihydrohydroxycodoinone; Preparation of-. (P) Freund 

and Speyer.B492 

Dlhydrosltosterol; Preparation of —Anderson and Naben* 

hauer.B846 

Dihydroxyaiunionla and nltroxyl. Baschlg .. .. .. B744 

Dlhydroxybeuzcncs ; Kleotrochemieal oxUlatlon of alkyl ethers 

of-. Fiehter and Dietrich.B277 

Dihydroxybenzoylhcnzcnr-p-sulphonic acid and sumo derivatives. 

1 Orndorff and Voso .. .. .. .. .. .. B828 

I yi-Dlhydroxycarbouyl derivatives ; Properties of > — and thoir 
liearlng on the polymerisation of polysaccharides, 
j Hlbbert and Timm .. .. .. .. .. .. BIOS 

I Dlliydroxymethyluntliraqulnonofl; Preparation of-. (P) 

I Edcr.B849 

i Dlhydroxyperylcne; Manufacture of-. (P) Pereira .. B34 

«)-Dihydroxyj)henylcthaiiolinethylnmine hydrochloride ; Prepara* 

j tion of raeemlo-. (P) Soe. ('him. Uslncs du KhOnc B8(>9 

I Dl-lminozolyi. See Olyeoslnu. 

! Dlkctocamphnnc ; Formation of — by oxidation of camphor. 

I Bredt.B313 

Dlkctofenelianc ; Formation of-by oxidation of fonchone. 

I Bredt.‘.B.313 

Dimethyl ether as amesthetlc. Brown .. .. n889 

i Dimethyl sulphate ; Hydrolysis of-. Lewis and others .. b806 

> DlmetbylHrylamliics ; Manufacture of —. (P) Kalle und Co. B329 
' l.l'-Dinicthyl(llnaphthyl-4.4-dl»ulphldc. Elbs and Christ .. D604 
! Dimctljylglyoxhne; Preparation of — from l)y'product of 

acetone in<lu.st,ry. Pouzio .. .. .. .. .. H277 

• 6.8-Dlinethyl-2-phenylquliiollne-4-carboxylle aeld and its ethyl 

ester; Preparation of -. (P) Crossley, and Caleo 

Chemical Co. .. .. b808 

; Dhnethylxanthiiu'; Production of organic aeld salts of-. 

I <P) Knoll und Co., and Victh .. .. .. .. B927 

I jJ/3'-l)lnaphthyl ether; Prejiaratlon of Bixiionow and 

I Maiizow .B87 

Dinaphthylenetlilophen; Manufacture of dyestuffs from-, 

■ (P) D/.lfwonskl .. .. B667 

\ /iy-2.2'-l)lnltrodi-p-tolylnminobutane ; Action of ueUls on mem^ 

and dl- -. Morgan ami Hiekinbottom .. .. 308r 

Dinitroethylencglycol ; Preparation of - logellier with other 

nltro-eomponnds from etliylenc oxide. (P) Chom. Fabr, 

Kalk, and Oehme .. ., .. .. .. .. b452 

Dinltrophcnol ; Manufacture of-. (P) Shannan and others b462 

2.6-DlnitTopbenol ; Derivatives of-. Fromm and Ebert .. B781 

2.4-Dlnitro8oreeorcinol as reagent for ferrous salts. (JoldstUck ., B8.52 

, Dinitrotoluenos ; Preparation of 2.3-, 2.5-, and 3.4- —•—. Pago 

and Heasmaii , b201 

Diosphenol. See Buchn camphor. 

I Dloxyursenoanillncs ; Preparation of soluble derivatives of-. 

(P) Oeehftlln, and Poulenc Prirns.BSO'J 

DIphenoins from resoreinni and substituted diphcnic anhydrides. 

Adkins and others .. .. .. .. .. b823 

Diphenyl derlvatlvcB ; Structure of certain-. Adkins and 

others .. .. .. .. .. ., .. ii823 

IHphenylumine; Colour tests for iiltro-derlvatlves of — 

Davis and Ashilowii .. .. b639 

as indicator In titration of Iron with blehioiimte. Knop .. B404 
Diphcnylearbazlde as a qualitative reagent for metals. Kolthoff b 202 
Diphenylguanldlne ; Mainifaeturc of —(p) Adams and others B768 
iTeparation of - — and Its pharmaeologleal effect. Elesser B151 
Use of • — as an accelerator of vulcanisation. Ames 117T, B434 
Diphenyluaphthylmethane dyes. See under Triarylmethane dye¬ 
stuffs. 

Dlphenylthiourea. See Thlocarbauillde. 

Dlprenc, a new terpene from isoprcjie. Aachau .. ,. B925 

: Dlpterocarpus spirit, a substitute for oil of turpentine. Cudnot B796 
Disaccharidee ; Constitution of - CJentlobioae ; Its Identity 
, with amygdalin-biosc. Haworth and Wylani .. .. Bl90 

i Dtsazo dyestuffs. See under Azo dyestuffs, 
j Discharges. See under Printing. 

, Discharging granular and like material from retorts and similar 

I vessels; Means for-. (P) Hutchins.B83* 

l>islneruHtauts ; Preparation and feeding of —— for preventing 
i and removing scale and similar hard deposits in stoam 

hollers, condensers, hot wells, and the like. (P) Ver- 

dorevsky and Saks.. . b205 

Disinfectant action and toxicity of the iiitrophenols. Glaser and 

Wulwck .BdM 

soaps ; Manufaeture of . (p) Rloilel A.-O.B987 
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oontAluing /iirfurAl; Produntion of -. (F) 

Aschkenasl.B491 

Improving tbo adhesion of-on plant#. (P) Tleta .. B84d 

Manufacture of -. (P) Weber and others .. .. »766 

Soluble soUdifled coal-tor derivative -. (P) Franck- 

PhUlpson .Bf)52 

Testing -. Imnortanco of baotorlal surface in research 

oh chemical disinfectants. Lleso and Monde] .. B311 

Disinfecting fertIUsen ; Manufacture of --from sulphur or 

metal sulphidon. (P) Harnlst .. .. .. .. ijft47 

fruit, grain, and seeds. (P) Hirhlcr and WOher .. .. ii962 

pow<ir of the vapours of vegetable aitd essential oils towards 

acid-fast bacteria. 8ch6bl and Kusama .. .. ii706 

properties of some teirahydronaphttmlono derivatives. 

Lockemann aud Vlridi . b442 

Disintegrating coal or other matorlal; WHchInes for — . (P) 

Sutcliffe . 1)245* 

crystalline material. (P) Falrrle .ij531 

hard and soft substances. (P) Krupp A.-O. Oriisonwcrk .. ni58 

incorporating, and mixing machines; l'l!m-ty|)o-. 

(P) Hurroll.1)542 

materials; Machine for-; 

(P) Povey .l)20.'», nl07* 

(P) Povf.y and Hallus .. .. .. .. i$4U7* 

aud mixing machines. (P) Hurroll .. .. .. ii5K4* 

solid substances: 

(P) Thomson.UHI 

(P) Thomson, and Nutrhtjent, Ltd. .. .. .. nldO* 

Disintegrators. .(P) 1‘Janson .. .. .. .. u238 

for powdering grain, coal, bricks aud the Hko. (P) Harrison 

Carter, Ltd., and others .. n81 

for producing colloidal Ul.-^porslons. (f*) HJnrhIcy, and 

Plauson’s (Parent Co.), JAd. .. .. .. .. Ii2 

Dispersolds; Manufacttiro of-. (P) Plauson .. .. n098* 

Dl.ssolvlng dlHleultly soluble substances. (P) Ilankin ami Slos.s uid 

solid m.aterlals ; Ap{>aiitlus for-. (P) Kberhardt nllO 

siibstaneos insoluble or sparingly soluble in water. (P) 

Wieland .. .. .. .. hhuu 

substances; Metimd (rf — . (P) Lenhcr .. .. .. n47 

Distillation of ammonineal liquors, tars, oils, and otluT liqiiids 

obtained in gas works. (P) (.'abrler .. .. .. iir>80 

apparatus ; 

(P) Drossier, aii<l American Dressier 'I'mimd Kilns, 

Inc. .nO;P5 

(P) Foster .. .. .. HKld 

Apjmraliis for contlnuou.s-. (]') Vermeyen .. ., uluOO 

apparatus; Laboratory frac-tional - . Nason ,. ii7H 

apparatus for periodic or Henibperloillc operation. (P) Irinyl n41 
Aiqtaratus for separating ll({ui<l mixtures Into two conip«ments 

by-. (P) Kubierschky .. .. .. .. b41 

Ax^plicatton of closed cnloritlc heating system l()-In the 

chemical Industry. MarU'er .. iiTT.T 

*»f bhnininoUB or eellulosle. materials ; Condensing or frae- 
tlruiating the vapours obtained by (P) MtUnji 

Spolka z. ograniezona odpowfodzIalimHela .. .. 11 ( 12 .') 

of bituminous materials. (P) Oercke .. .. .. .. nu* 

of carbonaceous and like nuitcrial.s. (P) Nlel.scn and Laliig nl22 
of carbonaceous materials. (P) Cntlln, ;uid Catlln Hijnln 

Prodvicta Co, . . .. .. .. . . .. .. i!l»33 

of carbonHceouK materl.ils ; Apparatus for — : 

(ID lliitcliins .. n70i* 

I'P) Perry .. .. .. .. n.iiM 

of carboi. u-ou.^ materials; Retorts for-(P) Hutchins .. JI123 

of carbonai cuiis substances. (!’) Wolf, mat Kohlenvercdcluiig 


Distillation— continue4. 

Low'-tempemtnrc-. (p) Rjunnge*. bU75 

of roatertals in contact wltli porous materials. (P) Galls- 

worthy, and Texas (’o.B124 

Method and apparatus for destnictlvo (p) McEwen Bl«6* 

method tor direct recovery of pure products Fractional 

-. Fround . b855 

of mixtures of llaulds ; Apparatus for - . (p) (ferhard 

and Schumacher .. .. Btt26 

of non-roking bltiiuilnous materials at low tcmperutuie^: 

Apparatus for-, (P) Koppers . b46 

of oll-bcArlng material; Apparatus for destructive — . 

(P) Ate.xander and Miller .. .. n70.1 

of oll-shalo, bituminous cojil, or the like; Low- or medium- 

teinuorature-. (P) St*i'kcy. 

of organic substanccB ; Dry-. (P) (Justafsson .. .. n8 

and o.tfdatlon ; Retorts for destructive-. (P) Ott .. h2()9 

sliafts; Internally heated fuel-. (P) Metalibunk und 

Metallurglscho Oes. .. .. .. .. «U7.5 

process: Steam-. (P) Afeister, Lucius, und Drtinlng .. i{.'»43 

receiver ; Vacuum . Patterson .. ,. 282T 

retorts ; Dtillsation of ourbon rcsIdncA from --(P) Heyl d244 

.'<e,)iiratlon of Ibiuld mixtures by-. (ID Cheni. Fabr. 

Weiler-ter .Moor .. ,. .. .. .. jj2H3 

of siiaJe ami the like. (P) .8. K (’o. .. .. .. .. n 2 « 0 * 

of small quantities; Fractional- Wldmer .. .. BdlO 

of solid carboniweous materials ; Apparatus for-. (P) 

iiron and (.'aracristl .. .. .. .. .. iil22 

of solid or liquid aubstauces ; Ap|«ratii-s for-. (P) Dupuy b407 

.steam*; Control of-. (P ) Frankfurter Gasges , and 

otlicr.s .. .. .; .. ., .. nlOOO 

of tar etc. (P) Thermal Industrial and Chemical (T.l.C.l 

Uesearch Co., and Morgan .. n82 

of tar and the like; Continuous --, (P) Halmdrof und 

Wucherpfennlg .. «41l 

of waste li(;uors; Destructive — (P) Gritlln 1)464 

of Wood, coal, and the like ; Apparatus for— -. (P) Mclmcr 1)821 

Dl.stlllcrs' wash ; Manufacture of a mixed fertiliser from-. 

(ID Coppee et Clc. .. .. .. .. .. .. Ii270 

Distillery wanl.c : Carbonisation of - —. (P) Wliitaker, and C. 8. 

Industrial Alcohol Co. .. .. n82l 

Dltliorarbumle acid derivatives ; Detection and dcterndnatlon 

of-. Callan and Strafford .. .. .. 7T 

Dlthlonlc acid; Determination of-in nrestucc of sulphurous 

and tliiosulphurlc acids. Mayr ana Szcntpaly-Peyfuss .. Iil7l 
8y*Di*p-toIylainlnobufane ; Nitration of the externally and Inter¬ 
nally coinpeiisated modlHcatlons of — Morgan and 
Hickinbottom .. .. .. .. dOTT 

Divers; Atmospheric <om pound for use of. (P) Cooke .. ii73 

Dolomite ; Dead bmulng of -. Jlolison and Withrow B218. 

n:t8;b h5x4 

Maniuioture of nfraclory bricks etc. from —. (P) 

Diitlicbl .1)1013 

system; Stiidli-s on the '• •. l)a* kstrdm .. .. i)202 

Dolomites; Acllvi-agent,s In liimincsceiit-. Tanaka .. .. 1)480 

Dopes. Set! Varidsbcs. 

DoiiciJ; Water softening by means of - -Hllditch and 

Wheaton .. .. .. ,. .. u3lU 

Dough. See utukr Dread. 

Dragcndorll's reagent for alkaloids. CappclU .. .. H894 

Drawings and the like ; Jteproducflon of - (P) Cliem. Fabr. 

Pharma .. .. ,. .. r;}75 

Drilling oils ; Water-soluhle - Von der Ilcyilcn ami Typke 0877 


(ics.liH.'iS), JiU75 

of carbonaceous substances ; Vertical retorts for continuou.s 

destructive-. (ID Glover and We.st .. .. .. i)460* 

of coal or the like ; Apjiaratus for - —. (ID Jliibr .. n;?2r) 

of coal and other bituminous fuels ; Apiiaratus for - - (P) i 

(•antlcny, und Kohlenscheidungs-Ges. .. 0589* ; 

of coal and other stibstanecs ; A|)paratus for-. (P) 

Rilhr, and Kohlenscholdungs-Ges. .. .. 1)860* : 

of coal and other tar-yleldlng substances. (P) Pape.. n8 ' 

of coal and similar carbonaceous substances; Deslnictivo 

-. (1*) Davidson .. .. .. .. .. i).S ; 

columiifi: I 

(P) Mackenzie and others .. .. BdHU ' 

(P) Piruii, and PIron Coni Distillation Systems, Inc. n4l ; 
columns for .solutions of jvartly miscible llciulds; Design of \ 

-. Mains .. .. .. .. .. .. .. nHr).5 i 

of combustible materials. (P) Pehrsoii .. .. .. i)859 i 

Icgasiflcatlon, or ga.slficatlon of solid fuels and the like. (P) i 

llellmann .. .. .. .. .. «548 | 

Device for deflecting, opening, and crushing fuel during-. ; 

(P) Wollaston .. .. .. .. B20tt 

tractlonal-for sejmratlon of constituents of petroleum. i 

Peters, Jun.BI002 

of fuel: 

(P) Electrical Improvements, lAd., and Weeks .. B1004 
(P) Fuel Recovery Bynd., and Howater .. .. B663 

of fuel; Fractional-. (P) Clirlstlaus .. .. .. B821 

of fuel; Low-tcraperaturc-. (P) Merz aud Mcbolluu. 

and Weeks .B1004 

of fuel; Vapour extractor for-. (P) Hrondor and Oostlgan 1)864 

Heat exchangers for-. (P) Von Niederhiiusern und <’o. fi42 

of house and other refuse, brown coal and the like, and shale, 

and recovery of products therefrom. (P) Bo.\ .. .. »40 

In.'ttallatlons Pumps for-. (P) Schmidt .. .. .. B543 

of liquids: 

(P) Keep and others.B1012 

(P) Selgfo .B459 


rugs Analysis of aromatic -—. Kullock .. .. dhOo 

Pr<K*css for renderiug extracts of-durable. (P) Tamhach, 

and Chcmlcnl Foundation .. .. .. .. .. B403* 

also Medicaments. 

l ycTS: 

(P) Vlncli aud others .. .. .. w322 

(P) Halary .B972 

(P) Kerst, and Proclor and .Schwartz .. b93() 

(P> Leech and others .. .. .. .. .. B92y 

(P) Perkins .. .. .. .. B42 

(P) Tcnsfcldt. b543 

Ccn^ifugal --— : 

* (P) Elmore and Comlcy .. .. .. .. B857 

(ID Hoyle .. .. .B544* 

(Continuous centrifugal -. (r) Baglln .. .. .. B972 

Rotary : 

(P) Griudle, and Grindle Fuel Equipment Co. .. Bllfl 

(ID Kiintz, and MeUann Manuf. Co. .. .. B774 

(P) Nielsen and Laing .. .. .. .. .. B455 

Waste-heat-. (P) Lido .. .. .. .. .. B099 

for whitoware; Waste heat -. Walker, Jun. .. .. bOU 

NVa also Dehydrators. 

Drying agent; I’se of magnesium perchlorate trlhydrate as- 

In steel aud organic combustion analyses, Sinitli aud 

others. b202 

air with fuller’s earth etc. (P) Ikeda and others .. B8 

airing, and like apparatus. (P) Tweed . 1)973* 

apparatus; 

(P) Lough .B999 

(P) Simon and Simon .. .. .. b3 

apparatus for dyed materials; Centrifugal —-. (P) Clavel 

and Llndeumcyer.B594 

apparatus for pultorulent roaterhU. (P) Strive .. B737* 

apparatus; Rotary -. (P) Gettings and Rodman .. B09U 

clay, stone, bone, paint, or other materials washed or mixed 

with water. (P) Hobson. b898 
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Drvin^K -ctjtiiinued. 

nnd condltloniDf? material* 
uerhifi Co. 


(P) Carrier, and Currier fiiigln- 


_. (I») yisher, iluniphrle!* and < o.. .m<l 

—. (P) ColUus, 


eerinfi < o. .. .. .. .. • • • • ,p. 

Cimtlnuous proccB* for rapid cry»Ull!witlon and-• 1^; 

Welter .. • • , 

and curing vegetable and other material; Apparatu* lor 

him- -. (P) MlUler . ,' ’ i .,»V 

cvlimler*, calender*, and the like; Steam 

connexions of apherlcnl joint type for-• (l) 

cylinder* for drying fabric* and other fibrous 

Mean* for draimng condcnseil water from atcnni-licati l 

-. (P) Roberta, and Hoberts, J-td 

cylinders; Rotary 

llutehlaon • , 

cylinder* for textile* etc. ; HolMiead: 

and IJlcacher*'A broc., l-til. .. • •,,,, 

disintegrated materlul* ; Aiiparatua for-. (i) Otonuti 

and Korr • • " , r," 

drum*. (P) Saulicr, and Biittnerworke A.-O. •• • • 

fabric*, paper, or the like; Klectncally healed apparatus 

fllH’ly divWi'ii ini.lirral? ; Apparatus for-..O’) 

flah and anlinai and \cgetable substances and tbe like. (1) 

Hampshire, Hobbs, ami Co., and Jones. 

guBCB; Ajiparutiis for - . JnekHon .. .. • • 

Influence of intensive — on internal ehanfce. Sinlts 

loose wool and like fibrous material: Apparatus for - 

<1’> Ifowbothum 

machliic.H. (!’) AINop and Sibsoii . 

machim-s : Cenlrifugal-. (PM^ruuss • 

niacblnes for hanks of varn. ()’) Sinlor and Atkinson 
machines; Kotaiy-. (Pf Reavcll, and Kestner Evapora¬ 
tor ami Engineering Co. .. •• 

tmudilncs for Mool and other mati rlals. (P) Hawkins niLH, 
materials and coating them with Ititumeu etc. lor road 

making. (!’) Baxter, btd.. and Baxter. 

oils. .See undrr Oils. Patty. 

ores, conocntratCM. and other granular materials. (T) Bigg 
arnl McBride .. • - ■ 

ores, slags, limestone, clinker, sanil. clieniical sub.stunc's, 

I'ti'. ; Apparatus for-in part applical>tc to mixing 

the dried matcrrals with l.-ir, bitumen, or oilier biiidcrs. 

(i’) Arnietrong. Whitworth, and Co., ami olficr.s 
ovens lor cereals and malt. (P) I*eJlegrino 
plant. (P) Nord-sfiiUii 

powdert'd material. (P) Alerrcll, ami Merrell Sonle Co. 
power of suhstanccs ; Itelative - as a measure of their 
hygroscojdcily. Qbcrmiller 
proees* .ind aiiparatus: 

(P) Boberg, and Teelmo-i'liemieal Latiorato. es, T.td. 

(P) Rigby . 

(}') .Soifi rJunii and others 
(P) M'right, and fndnstrial Dryer Corp. 

process ; Discontinuity of the-. I'isher .. 

processes. (P) Rigby 

and judvorlsiiig inalerial such as coal. (P) .Atkinson and 
others .. 

substances ; Apparatus for-. (P) Pcrmutlt A.-tJ., and 

Schuler 

solution* or suspensions of substanees. (P) Nafilyan 
substances at high tempcriitures and subseipuntly cooling ; 

Apparatus for .. (P) tJreenwood. and t.'arr ami ('o. 

systems for paper-making and other maeliincs : ;?team — 

(P) Scott Pai*er Co. .. 

textile fabrics ; Muehlne* for-. (!') Haas 

textile flbres In the hank or in the warp ; Mat him s lor-. 

(P) Plews and Turner 

ami tieatijig materials. (P) Webster, and I’erry and 
Web.slcr, Ini'. 

vegetable materials. (P) Harrison, and Carrier Engineering 
Corji. .. 

Monnd yams; Apparatus for - after treatment with 

ii({Uid. (P) Brandwood and others 
yarns whlidi have lieeu trcatcil with dye or other llqiior.s ujion 
heuniH or the like. (P) Brandwood and others 
See ahv Dehydrating and Desiccating. 

Ibilciii. See p-)*hcnetoleureti. 

Duralumin ; A case of failure in-. Blnzey 

Casting and iieat treatment of — . Daniels and others 
Properties and range of nsefiilness of -- -- Beck 4 . 

Duet collectors or separators for removu g dust from gases. (P) 
Davidson and Co., aud Whitmore .. 
coutont of air ; Apparatus for detenuininr - • (J’l Creln- 
acher. and Sli)K<-f’t iind Co. 

and the like ; Keinovlng-from air. Hue-gases, or the like. 

(P) Weller. 

Dusting i»owdera ; Prepiirallon of-. (P) Mcister, J.iieius. u. 

Brunliig 

Dusts ; Lower limits of cfuieentration for explosion of-in air. 

Trostel and PreAcrt 

Dj'C-bath : Determination of dyestuffs In the — 

Ei*cWl. 

Holutlmi*; Manufacture and utilisation of - - 

and (ielgy A.-<5. . 

•vats and like r<‘ceptaeicfi lined with jointi.-d tile*. 

and Hciishilwood .uaui* 

•wood*; Treatment of spent-foi production of fiTtUIser* 

etc. (P) Marris, and Walker and Sou.s li346 

•work*; Electrical purlflcatlou of effluents from-. (P) 

Frank.♦.n3l 

Dyed materials; Centrifugal drying apparatu* for -. (P) 

ClaveJ and Eindenmcyer .nSUA 

materials ; Properties of -. Woles .. .. ,. .. Pl70 


Biy 

nTJii. 

b620 


(P) 


VAOB 

1*375 


1*698* 


B45fi 

1*406 

1*129* 

IM06 

n:2* 

H280 

b855 

1*213* 

uSOf.* 

U622* 

1*507* 

H62I 

nri:!* 


nJ59 


n542 

n?,**?* 

HI 59 

BH1.5 

11544 

U542 

11583 

JI030 

B4U6 

By29 


112.51* 

B121I* 


Jliiggli and 
. (P) Eiittliu 
(P) Thompson 


ot i.xtne. i Apiaratu, for 

anlmarnbrcrwlth vat dyestutts. (P) Morton Siindout Fabrics, 

appiratuj.'‘"(pl Traver. (P)' Mnw 

bobbins of roml>cd wool; Apparatus for -. (P) I'sinwi 

do .. 

cellulose acetate ; , .. 

(P) Baddllcy and other* • • . 

<p( ifritlsh Dyestuff* Corp., and othere .. .. 

cellulose State, artiflclal silk. BouVler, 

and Soc. TKJur la Fabr. do la Solo Rhodlasct-a .. 
rclUUose accta?e by " colloidal HolubillMtlnn or dispersion 
of insoluble colouring matters. EUl* T*j' 

n-lKitow acctati- flbres. (P) Morton Sundour labrlos, Ltd., 
and Kilby 

rdluloscareta^oj,rM«rty^^__^^^ and Chrinbal Manuf. Co., and 

(P) silver Springs iileai-hing and Dyeing Co., airf Hall 
cellulose Kcctalo or nrodiieta made thercnltll. (P) British 
Cclaneso, Ltd., and Ellis • • • • • • ' 

slaves li. dir<^ dyeikg. (Pi 
celbr‘lKt;!r^;;5''i;,^;?ir^.Uln.ag;it. ,P) ore™ 
elotl^^wdth fast colours. (P) Mcs* aiid Mess. 

ei?is^’‘*'Mcthod^^ packing illSchumacher 
o?"eottSm^'ill.‘^arM!cmp^ DiffmUi* between Bar-^ 

devin s^!^*^ Yarii — - (P) Thomayer, and Fuid and Hatch 

and tilling textile fabrhs. (P) Bussell and Broonifleid 

I,n<f'like^madda™f' 

anil like in(rrblms*'for'^" tops," (P) .Mitchell and Wordsworth 
and like openitions ; Agents for detersive erourlug, bleaching, 

or like trcatnuiit of yarns in strands, loose material and the 
like. (i‘) .Schlumpf. 

mmhlne.^: Hmik"^—. (P) Callebaiit and lie Bliequy 

machines and the like. (P) MKchcJI ami Mordsworth .. 

Manufacture of aqueous solultous of difhcultly soluble gums 

and their appllcatjou in-. (!’) Hal. Dc-Angeli, and 

I’auhis .. •• •• .* • . • • Bl^b24 

or other treatment of fibrous matorml in skeins ; Apparatus 

for-. (I»( Courtaulds, Ltd., ami Wood 

or otherwise treating skeins or hanks of yarn. (P) Lord 
process. (P) Plimson -• 'i 

processes. Fixation of acid wool dyestuffs of the type ol 

Orange 11. Ruggli and Fisclill. 

processes Fixation of Bubstniitive cotton dyes. Ruggli and 

FisiiiH., •• •• 

properties of some Scottish lichens amt of a few other mutenni* 

Patterson . ' 

raw silk. (P) Maupai 

silk (P) Scyer, and Standard Silk Dyeing ( o. 

.silk black. (P) Seycr, and Standard Silk Dyeing Co. 

.silk piece goods. (P) Scyer, ami Standard Silk Dyeing Co. 
and Bubsequent hundiliig of yams wound In form of cheeses. 

(P) BramlwofMi ami others 

with substantive dye.stutfs ; Physical chemistry of-. Briggs 

Temperature coefJli lent in sutistantivc cotton-. Auerbach 

textile fahrh-s and other materials in fa.st colours : Dyc-Bolutions 

for-. (P) ijcJgy .Soc. Anon., and Liittin 

textile fabrics, paper, ami like material*. (P) Scholz ,. 

textile fibre*; Apparatus for -. (P) Brandwood and 

others 

textile flbres etc.; Mamifaiturc of proilucts for-. (P) 

Ifadcr and otluTs 

textile fibres and other materials; Manufacture of jiroduct* 

for-, (P) Durand uiid Hiiguealii 

textile goods and other materials. {!’) Durand et Hiiguenin .. 
textiles. (P) Van >>esH 

textiles; Api'uratus for -. (P) Van Nesa 

Trealiuout of cclhilose esters for -. (P) Badlsclie Anilin 

und Soda Falir. 

Turkcy-Jled ; ComiKirison (»f mcUjtM,lH for -. Sunder .. 

Utillsatiou of deconqiositloii products of proteins In . (P) 

Bcnnert. 

witli vat dycatiitfs. (P) .Meister, Lucius, u. Brhnlng .. 
wool with ilyestiitfs raimblc of being chromed. (P) Akt.-Ces. 
fUr Aninn-Fabr. 

wool; Mordanting and - —. (P) TeJe-n, and Du Pont de 
Nemours and Co. 

Dyeings on vegetable fibres; IToduction of 
Anilin und Soda Fabrik 
Dyes ; Formation of - 
Itself. Groot 

Preparation of hair-. (P) Pigmenta Ge»., and Detsiuyi 

Dyestuli factories; Electrical purification of effluent* from —• 

(P) Frank . 

intermediate* ; Production of-: 

(P) Badlsche Anilin u. Soda Fabr. 

<P) British DyestufLs (,'orp., and Hodgsou 

(P) Soc. of Chcin. Ind. lii Basic.- - 

(P) Thomas, aud Scottish Dye*, Ltd.U87, 1*741 

solutions ; Influence of variation in concentration on absorption 


-. (P) liadische 

- oil animal flbrcH by reaction of the material 


b598* 


U213 

D978 


B332 


M629* 

»375 


»465 

6864 


B508 


1*866 

B939 

B006 

1*331 

1*129 

B291* 

B465 

B62 

B9oe* 


B375 

H709 

b171* 

1*416* 

1*629 

B629 

1)629 

B416 

B555* 

1*709* 


B416 
B827 
1*332 

B.5.54 

B555 

189T, B669 
B509 
1*1010 
1*978 
1*629 


1*291 

B5()7 

B465 

014 

n978 

b12U 

B252* 

1*375 

b07B 

B14 

B416 

B251 

M415 

£906 

B416 

B939* 

B608 

B906 

B005 

B247 

B31 

B8fl3 

B87 

B937 
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(iQB 

Uvestuffs ; Adsorption, absorption spectra, and rotation of optk-ally 

active —. Brode and Adams.uAOi 

Adsorption of-by crystals. Panetb and Thin>ann .. b74o 

Adsorption of by diamond, charcoal, and artiflcial silk. 

I’Ancth and Radu . r741 

of American and German manufac’ture; Comparative value of 

-as indicators in determining acidity of soils, Ramann 

and .Salllnger.c304 

Anti-oxidation, and ki^itness to light of-on the fibre. 81slcy nos 

Application of anti<tx>-guul8ers for Increasing the fastness to 

light of - on the fibre. Oillet and others .. I3i:i 

Behaviour of-in bacteriulogica media in water analysis. 

steam and Steam .B61S 

containing sulphur; Manufacture of-. (P) Cassolla und 

Oo. .« 62 H* 

derived from bldlphenylene-ethylcnc*. Kchnnanu and RuJfat n8d 

derived from carbuzole and thiodiphonylnmlno. Dutt .. n4fi2 
derived from phenanthraqnlnone. Sircar and Boy .. H412 

Determination of wnst Itutional fotmnlsn of —'— from their 
absorption spectra. Kohrmann and Saudoz .. .. 

Determination of-hi the dye-bath. Ruggll and Fischli .. ur)54 

from dlhydroxypcrylcne, (P) 21uke and others .. d782* 

Kflect of hydrogcn-lon concentration on compound formation 

and adstirptlou of-by mordants. Marker and Gordon nlOlO 

liilficleucy of some organic -as anH-fcrmenta. Harvey .. 1JH45 

and fibres ; Adsorption compounds of-. Haller .. 11129 

oi high molecular weight; State of division In aqueous solution 

of-, Zsl^ondy.B801 

Influence of constitutional variation In-upon their relative 

light absorption in aqueous and alcoholic solutions, ftolmcs uBfil 

lonamluc-for cellulose acetate. Green and Saunders .. iir>04 

Manufacture of -: 

P) Akt.-Ges. filr Anilln-Fabr.1)370 

P) Amot.1)70.^* 

(P) Barnard .1)1008 

iP) Davies and others .. .. .. 0328 

(P) Green and others .U2H0* 

(P) Thomas, aud Scottish Dyes, Lt«i.U403* 

Manufacture of alkylated and aralkylated derivatives of vat 

-. (P) Cjissclla und Go.Ii74l* 

Manufacture of alkylated derivatives of vat-. (P) (Jassello 

und Co.DnOO 

Manufacture of - from decacyelone. (D Dziewonskl B.')92* 

Waimfncturo of de.sensiliHing -. (p) Melster, Lucius, und 

Briinlug .. .. .. .. .. .. i)002 

Manufacture of —— from dlnaphthylcncUilophen. (P) Dzlc- 

wonskl.])ft07 

Manufacture of fluorescent - —. (P) Phiuson’s Forsclumgs- 

Instltut.1)370 

Manjifactnre of-from glycosiiu-. (1») LelnuHtcdt.lri»02 

Manufacture of green - dyeing In n-diiclug baths. (P) 

Hww, and Soc. Ghiin. Grande P.iroisse .. i)741* 

Manufacture of mordant •'—. (P) Durand iind lluguenin 

A.-G.m527. Ii741*. B1008 

Manufacture of - from naphthldine. (P) Gomp. Nat. de 

Mati^rea Golorank's et Prod. Ghiin. .ii802 

Manufacture of oll-soluhle-. (P) Plaiison.b720* 

Manufacture of sllirates of basic —- 

(P) lOberlclii .U52d 

(P) Koidielwerk (Os. fiir (.'lu-in. Kr/eiigolssc, iiiai 

Lberk'iu . .. 1(1008 

Manufacture of vat-: 

(P) Akt.-Ucs. dcf Anilinfarbcn- u. (iicmikalicn-fubr., 
and Dzlewonski .. .. .. ii.329 

(}*) Knlle und Co. 1)370. i)70.'). 1)1008 

Mamifacti.n of vat containing sulphur. (P) (’assella 

und G<*.H3(J9 

Manufacture *)! vat-from pcrylcnetctracarboxyllc acbl. 

(P) Kallo und Go.J)825* 

with multiple cliromophores. Hen and Hctt.n2U 

Organic bismuth comi>ound8 for use as-. (P) Bally, ami 

Haco-Ges. .i)fl67 

of the phenanthrene serits. Brass .7)246 

of pyrazolone series; Yellow --: 

(P) Holliday and t^)., and Clayton.1)247 

(P) Holliday and ('o., and otlu'rs .H‘.I36 

Retention of organic-by silicic acid. Berl and Pfanrunuller nUOl 

used In theraiy; Reactions of Chotulnia criftpim with . 

JusUu-MueUcr.l«8«7 

See itlifo uni/er Arithraecne, Aziiie, Azt>. Iiidigohl, ISitroxti, 
Plitltlcin. tpiliiolmc, <pijnoiiclnii<lc, 8iil]ih)tr. TJiiazo|<-. 
'riiarylniethnne, and Triiihc-nyhiielhaiM; dycatulfs. 

Oynamos ; Influence of grain size of sheet iron on electrical losses In 

-. Dawes.11983 

Dysentery remedies ; R<-puted-. Henry and Brown .. n443 


E 


Larth. fuller’s; Drying air with - . (V) Ikcda and others .. 1)3 

fuller’s; Furnace for revivifying-. (p) Norbeck .. .. n6&0 

fuller’s; Removal of oil from-. (P) Wonck und Co. .. i)390 

luller’s; Re'vlvtfylng finely divided-. (P) Maiming, and 

Manning Kofinhm Hquipment G/Orp. .BUS 

fuller’s; Treatment ol -. (P) Blakkolb and Maag .. b 675 j 

fjirtlienware bodies; Black and grey flints in-. Heath and 

Lecae . .Dl7fi 

Glazing and waterproofing -, (P) Potter and others .. b68 1 

Sef <U$n Ceramic ware and Pottery. 


]‘AUB 

Earths; Determination of oil-saturatlon value of bleaching -. 

Bailey and Allen .i»139 

rare; Separating compoimda of-. (P) Gcbr. Siemens und 

Oo. .1)95 

rare; Separation of-by bn«l<! pn*clpitatlon. Praudtl and 

llauchenbcrger. b55 

rare: Separation of ■ by basic precipitation. ITcparatlon of 

pure pruseodymla. Prundtl and Huttner. b710 

rare; Separation of the various groups of-. Femandos .. b979 

I'roatroent of slliclous-. (P) Blakkolb and Maag .. .. Bd75 

Ebonite; Production of a substance resembling-.(P) Frerichs n26e 

substitutes; Maimfaoture of -. (P) Plauaon Bl42* 

Sec atg(i V)dcantf4‘. 

KdesHn : Dakin's method applied to-. Osborn© and others u901 

Kdiblo oils. See under Oils, Fatty. 


Effluents from dyestuff f.actorles and dyeworks; Electrical puri¬ 
fication of-. (P) Frank .. .. .. .. B3l 

Egg ; Coagulation and structure of the-. Amur .. .. B3((8 

powders; Determination of fat in-. Sudenorf .. .. i)l»5 

solids; Determination of content of - in noodles. 

Buchanan .. .. .. .. .. .. B650 

-white ; Separation of proteins of-by the acetone method. 

Plettre .BUS 

-white: Value of — - as sole source of nitrogen for young 

growing rate. Boas.. .. .. .. .. B533 

Eggs; Antlneiirltic Vila mill In-. Hoagland and Lee .. 1)962 

Biological value for malntenaucti and growth of proteins of 

-. Mitchell and ('arman .. .. .. B884 

tkunpo.sltion and decompo.sitlon of-. Thomson and Sorley B689 

Determlnotlon of acid-soluble phosphoric acid in -. 

Pine .. .. .. .. .. .. b884 

Determination of fat In—-. Grossfeld .. B993 

Pre.servlng-; 

(P) Du Buis and Jones .. .. B72 

(P)Stnbback.B489 

n-Eicosanlc add; J’rcparallon of —Morgan and Bowen .. 317T 

Elwostearic acid; Goinpo.Hitlou aud constitution of — 

Maqueniie .. .. .. .. .. .. 1)139 

a-Ebeostearie acid ; Bromo-derlvativcs of-. Isldo .. b264 

Elaidac acid and its anhydride. Iloldc aud Kietz .. .. B264 

I'Jlattaria cardamornum ; Essential oil from seeds of-. Moudgill 

1.37T, 1)966 

Elder flowers ; Isolation of ruf in from-. Saudo and Lloyd .. b288 

Elcctricr arc lamp c.nboiis and electrodes. (P) ScliilT und i'o., aud 

Borchers .. .. .. .. .. .. .. .. bill 

arc liiiap» ; .Mauufaelurc of «-lcctrodc8 for tungsten-. (P) 

Patent Trciihaud (tes. fllr IdcklriHche Gliihlampen, and 
General Flcctrle Go. .. .. .. .. b822 

arc light clLM'trodcH ; Production of - ~. (P) Kiitgersworke 

A.-G.B55U 

an: treatment of gases ; ApparatJis (or-. (P) Rankin .. B039 

are.s ; Device for stabllishig-. (P) NUrum A.-U. .. D430 

arcs; HiabilDiug - (P) Slcbcrl-, und Nitrum A.-(i. .. B477* 

batteries. (P) Street, and Hoe. Anon, le Carbone .. .. B390* 

batterle.s ; Alkaline-: 

(P) (trafenberg .. • 1)62 

(P) GrafcnlKTU and Monnot .. .. .. b915* 

batteries and electrode elements therefor. (P) Edison, and 

Edison, inc. .. .. .. .. .. .. 0563 

batteries; ICleetroIytc ab8or))enl for use in -. (P) 

Hildltch aud ot]ier.s .. .. .. u22 

butteries ; Manufacture of electrode eleinents for-. (P) 

Dunham, and New .Fer-sey Patent Go. .. .. 1)477 

batterle.H ; Mninjfaetnre of porou.«i or absorbent inatorial fur iiac 

jn-. (i>) Hildltch ami others .1)22 

butteries; Preparation of a <lepolarislng m!xt»irc for-. 

(P) Glymcr, aud National G'arbon Go. .. .. bl82 

batteries ; J’reventing loss of zinc in — -. (I‘) 1‘oiicli.nhi .. b603* 

batteries ; Production of electrodes for-: 

(P) Gox, and New .Fersey I’ateut Go. .. B639 

(P) Kataumorl .. .. • - •. 1)680 

battery df'polarlser. (P) Martus .. .. b477 

battery electrodes ; llciid. ihig porous — - Impormoable to 

ll'juld.s, (P) S(*c. Anon. Ic Garbonc. .. .. .. 1)563 

battery plates; Method of recovering .s<Tup — . (P) 

Carpenter, aud U.S. Light and Heat Gorp. .. B.524 

battery separators. (P) Bernier, and Prest-D-Lite Go. .. D753 

cables; Heat-treating metullic ——. (P) Harris, and 

«eatern Electric Go. .. .. .. .. .. b949 

cell; Iteactions occurring during discharge of the oxyhydrogen 

-. Fischer and Krbnig.. .. .. .. .. B718 

coll; Voltagc.s of the Danlcll-with fused chlorides. 

Tammanii.B.562 

cells: 

(!’) Borinauu .. .. .. .. .. .. 1)341 

(I’Mim'Rcr .. .. .. .. .. .. r).563* 

(P) MacKcnzie, aud National Carbon Co. .. ., 1)1018 

(P) Oppenhelm .. .. .. .. .. B602 

(P) Hoc. Anon. Le Carbone .. .. .. .. b263 

cells; Depolarlscrs and electrodes for-. (P) Stelso aud 

others .. .. .. .. .. .. .. B477 

cells; Depolarisers and electrolytes for -. (P) SteUe, 

and Union Carbide and Carbon lleseareh Laboratories. 

Ine. .. .. .■ •• B477 

cells; Effect of various preparations of mercurous sulphate 
on electromotive force and hysteresis of Weston standard 

-. Vosburgh and Eppley . d222 

cells; Electrodes for-. (P) Kotera . b61 

cells; llecuperatlOB-. (P) Buffard .. .. b390 

dUcharg© gas-filled lamp. (P) Edison-Swan Electric Co., 

and Freedman . 

discharge tubes. (P) Holst and others . d210* 
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PAUU 

EU-ctrlr —cviUinued. 

tubus; Cathodo for -. (P) N. V. rWlll«’ 


iilorljRinpe'nfabr. .. .D551 

fllrtchHr^ru tubfis; Electrodes for gas-flllcd —(P) Patent 
Tn iihuiid (ioH. iUr Glektrlschu UlUhlauipen, and General 
KJuclrlc .. .. ,. ., .. .. . • b933 

dls< hnr«tt tubes; Increasing the emission ol souondary 

. Icctrous in ——. (p) N. V. i’hlllps’ Glocllampenfabr. 11860 
illschurgc tubes and tho like ; Introducing alkali or alkaline* 

earth metals into-. (P) Moist and others .. .. B327* 

discharge lubes; Manufacture of oxide cathodes for-. 

(P) N. V. Philips' GlocilamiH.‘Ofabj'. .. . • 15822 

glow-discharge characteristic ; ilystercslH of the-. Scellger I5tr»8 

incandescence lamps ; Manufacture of carbon lilauients for 

-. (P) NUIdkawa . 

Incandescence lamps ; Manufacture of filaments for-. 

(P; General Klectrle t'o.n74() 

lamps; Filaments for liicaudesccncc -. (P) Fonda, and 

General Klectrlo (*o. .. . - •. I5r>80* 

lamps; Incnnileaceucc-and glass refining apparatus 

used In connexion therewith. (P) Velio .. .. li822 

lamps; Mercury vapour-. (P) llellcaud and Harrolller 15860 

primary cells; Preventing dllTnaloii In-. (!’) Darimont 158.37 

steam bolJcr.s ; Fixation of ba.ses In-, (P) Deitt.sclie Too- 

und 8tcinzeug-Wefke yi.-G. .. .. .. 8806 

Htorage f*attcrlcs : 

fp) Meek .15680 

(F) Jie/iner, and Frest-O-JJto Co. .. .. J57'>4 

(P) Meyer aud others .. .. J5J38 

(I*) Mounot .. .. .. ii;>24 

(P) Thornley and others .. .. .. I5H77* 

(P) Wllllama, aud Kle< f rol Manuf. tVi. .. itl.S2 

(P) Wood .i57.>4 

storage batteries; Absorntlon of gaaeu by metallic oxides 

and mode of uctlon of-. Mary .. .. 15263 

storage batteries; Action of radium on-. Harlcnlielm H430 

storage batteries ; Current lead.s free from peroxide for use 

In-. (P) Hell.f53-ll 

storage batteries and electrodes therefor. (P) Meniier, and 

Prest-O-Lltc Co. 15754 

storage batteries ; Electrolyte for -—. (P) Ponehalu .. nlol8 

storage batteries ; Kleetrolytc for alkaline-. (I*) Monnot UOaO 

storage batt.erl5‘s; Filling composition for -. (I’) 

Trlbelhorii .. .. .. H477, 15951* 

storage batteries; Lead electrodes for-. (P) .Stra-ssiT 

and Miiller .. .. .. .. 15876 

storage batteries ; Manufacture of-. (P) Gaseho, and 

Wostinghousc I'nlou Mattery ('o. .. 15138 

storage batteries ; Mnnuf.acture of i)lat« s for - —-: 

(P) Hhimndzu .. .. 15524 

(P) 'fhornloy and oth« rH .. 8182 

storage batteri5'8 ; Negative rlectrode and electrolyte for 

lead-(I*) .fucobaccl .. .. .. .. .. 1522 

storage batteries ; Xegativo plates (or-. (P) Pouchaln 13876* 

storage bidterles : Paste for-. (P) Willard, and Willard 

.Storage Jhittcry Co. .. .. .. B1018 

storage batteries ; Platc.s for-: 

(P) Cameron .. .. .. .. ., 15182 

(P) Plows .15101 

(P) Wood . 15263 

storage batteries ; StUcated separators for-. (P) Menner, 

and Union Carbide and Carbon Kosciirch lijiboratorles .. 156H() 

storage-battery elements ; Kcgcneratlon of alkaline - 

(P) Edison, and Edison Storage Mattery Co. 15477 

storage-battery grids. (P) Benner, and Prest-0-.Lit«5 (^o. .. 07.53 

storage battery plates ; Lead alloy for use In manufaeture of 

-. (P) Hell . 15341 

»torag55 battery plates; Treatment of-. (P) Carpenter, 

an<l U..S. Light and Heat Corp. .. .. 15718 

.storage biittery separators ; Preparation of wooden • —. (P) 

Luhrniuu . .. 15015 

storage battery separators; Treatment of wood - -. (P) 

Carpenter, and U.8. Light and Heat Corp.B718 

lilectrlcal apparatus for treating liquids. (P) Landreth .. .. b139 

eouduetors ; Welding -. (P) General Electric Co, .. 15085 ; 

contacts ; Alloys for-. (P) Western Electric Co. .. 15050 

discharge; Fot-cuUurc experiments with an-. Blackman 

and Legg .. .. .. .. .. .. B483 

fuses; Filling material for-. <P) Maschinenfabr. Ocrlik^n p754 

heat treatment of material. (P) Holmgren.B704 

heater resistance element. (P) Reynolds .. h753 

insulating materials. See under Insulating. 
ftreclpitaTlon ol suspended particles Iroin 2ai5es; 

<P) Metallbank u. Metalhirgis4-he Gca. .. u40 5,15622 

(P) Schmidt, and International Precipitation Co. .. 15930 

(P) Weiskopf, and Intcrnatloial Preetpitatlon Co. 15622 
(P) Wolcott, and Internalioual Precipitation Co. .. uJOO 
precipitation of suspended particles from gases ; Apparatus 

(P) Oelscnklrchencr Bergwerks A.-G. .. .. B498 

(?) Metallbank u. Metallurgischc Gos, .. 15773 

(P) Welch, and International Precipitation Co. .. b239 

precipitation of tar from gases ; Apparatus for-. (P) 

Bradley, and Research Corp. .. ii9 

process for clicmlcai conversion of substances, (P) lleis and 

Jezler .. .. .. .. .. .. bI 39 

purification of gases: 

(P) Klektrlsche Oasreiniguugs-Ges., and Rohniann 

13282, B283 

(P) Gelsenkirchcner Bergwerks A,-G^ .. .. 13698 

purification of gases ; Apparatus for ——: 


(P) Them .13810 


PAfiK 

Electrical— eontinued. 

purification of gases, especially separation of hot components; 

Apparatus lor -. (P) SJeroens-Schuokertwerke Oes. b406 

purification of gases; Removing precipitated dust In ——, 

(P) Thein . 

purification of gasM and vapours. (P) North and Loosll .. B406 

reslstanco of artificial and natural aggregates, e.g., alloys. 

Llchteneckor .. .. .. .. .. • • • • B794 

resistance elements; Alloy for ——. (P) Fahreowald .. B62 

resistance material. (P) Katatanl .fl476 

resistances; Conti^ct junctions for hlgh-tomperature -. 

(P) Gebr. Siemens und Co. .. .. .. .. .. b753 

resistivity of refroctories. Henry .. .. .. B981 

resistors; Manufacture of-. (P) Dlrzuwelt and Varney b341 

treatjuent of gases ; Apparatus for-. (P) Schmidt, and 

fnternatlonal Precipitation Co. .. .. .. .. Bll9 

treatment of substance's. (P) Hels and Jezler .. b663* 

Eleotro-analysU; Application of rigid mercury cathode In-. 

Paweek and W’althor .. .. •. •. • • B656 

Platinised nluuduin cathodes in ——. France and Eckert .. d813 

Rapid-with a rotating anode. Bertlaux .. .. B86t 

Electro-centrlfug.-il separators. (P) Marx.Bll7 

Electro-chomiral deposits ; Structure of —Audubert .. H984 

reactions; Carrying out——. (P) Plauson .. .. .. J3477 

treatment of ll<iuids. (P) Landreth .. .. .. .• B1027 

Electro-culture ; Fli-Id experiments In-. Blackman .. .. B483 

Electrode stnicturcs; Manufacture of-. (P) Scott .. .. 1321 

Electro-deposited nsetals; Fibre structure of ——. Glocker and 

Kaupp .. . • • 

Electro-deposition of metals. (P) Jfitistls and Pcrln . • .. B301 

of metals; Relation between polarisation and structure in 

-. Kolilsehiltter .. .. .. .. •• B300 

Process of-. (P) Suminers .. .. .. .. B60 

Repair of worn components by-. McLare .. .. B472 

Electrodes. (P) Burdick, and Chile Exploration Co. .. .. B1018 

Carbon-. (P) MacMinan, and Niagara Alkali Co. .. B524 

for rell.s for generation of hydrogen and oxygen. (P) Levin B341 

BUrusloii gas-. Sehmid .. .. .. . • •. B430 

of electric h.aterles or elcctroly.slng apjiaratus : Liquid-tight 

coating on-. (P) Soc. Anon, le Carbone .. .. B986 

for electric batteries ; Manufacture of ——. (P) Katsumorl B680 
for electric cells, (P) Kotera .. .. .. .. .. B61 

for electrolytic cells. (P) Gerstle, and Electro-Chemical Co. Bl82 

Forming continuous-for electric furnaces. (P) H<*lfen.steln B563 

for galva5>ic batteries: Production of-. (P) Cox, and 

N'4‘W' ,I(!rsey Patent Co. .. .. .. .. .. b639 

liaviug a liigb electron enil.ssivity ; Manufacture of-. (!’) 

Fernbergcr, S5nd British 'riiomson-Houston t-O. .. B1618 

for high-tension arc furnaces. (1») Siebert, 5tnd Nitrum A.-G. b 795* 
Hydrogen ——. Cotisbllnc .. .. .. .. b094 

Inereasing the life of graphite or carbon-. (P) Koholyt 

A.-G. . 0961 

Manufacture of —. (P) Illingworth, and Illingworth 

Carbonization Co. .. .. .. .. .. D480* 

Manufacture of arc-light-. (P) RQtgor.swerke A.-G. .. B550 

Manufacture of -from natural gn\|)hJte. (P) Uldoni, and 

Hoc. 'I’alco 6 GraOti val Clilsone .. .. .. B638, b980 

Potential of poisoned-. 1-sgurisoJjcw and Koldaewa .. d638 

for thermionic tubes. (P) Huth .. .. .. .. B560 

for use in oxidation of atmospheric nitrogen by tho arc 
process. (P) Norsk Hydro-TClektrlsk KvaeLstofuktic- 
selskab .. .. .. .. .. b294 

Welding - -: 

(P) Copland .. .. .. .. B21 

(F) Holsbig, .irid Electric Arc (fitting and Welding 

Co. .B181 

for welding and like purposes. (P) Lloyd and others .. 15502 


Klectroly.sers ; Bi-polar electrode-for production of bleaching 

liquors. Heuburn .. ., .. .. .. B743 

for producing hydrogeji and oxygen. (P) Fauser .. 15033 

for production of sodium hypochlorite. (P) Mather and 

Platt, Ltd., and Barclay. .. nSlO 

Electrolysis of alkaline liquors and alkali melts; Anodes for- 

(P) Badische Anilin und Soda Fabrik .B430 

of alkaliue liquors and molten alkalis. (P) Bausche Anilin 

u. Soda Fabr. .B747 

of brine. (P) Mathlcaon Alkali Works .. .. .. .. b671 

of brine ; Insoluble anodes for-. Fink and Pan .. .. b906 

of fused chlorides; (/onditlons of appearance of anode effect 

in-. Hcppenstull and Shutt .. .. .. .. c430 

of fused salts of metals und recovering the metals and acid 

radicals. (P) Ashcroft .. .. .. .. .. b602 

of fused salts of metals aud recovery of the motals and acid 

radicals, and application to recovery of valuable consti¬ 
tuents from metal-bcaring ureji and materials. (P) 

Ashcroft . .. b180 

by graded potentials : Apparatus for-. Laaslcur .. b61 

of hypochlorite sohttlon.s. Foerster. ., b907 

Method of-. (P) Clark . .. .. b61 

under pressure ; Production of compressed gases by-. (P) 

Badische Anllbi-und Soda-Fabr. .. .. .. .. B718 

Purifying brine for-. (P) Hanson and others .. .. b746 

of salt solutions ; l^ocess for making pure table salt in 

conjunction with-. (P) Angel . b080 

of water; Apparatus for-. (P) Casalo.B916 

Electrolytes for electrolytic cells, (p) Sieplan, and Wostlughouso 

Electric and Manuf. Qiy .b753 

Klectrolytic apparatus: 

(P) Allan and Scott. .. b877* 

(P) Smith .liOl 
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li:lc<t'rolytlo— continued. 

apparatus ; High presBuro-. (P) Haak. b753 

cells: 

(P) Chrliinian, and Semet'Solvay Co. .. slSft 

(P) Cruser and others. u&2i 

(P) Handy . b61 

(P) Knowles . b:i41* 

(P) Levin .B8.18 

<P) McKee .ulOl 

(P) Schuck(?rt und Co., and others .. b 22, i)J41 

(P) Scxjtt . b21 

colls; Klcctrodea for ——. (P) Gerstlo, and Kloctro- 

Chemlcal (’o. .. .. .. .. d1H2 

colls ; Eloctmlyte for-. (P) Sloplan, and VVestiiiKhouse 

Electric and Mauuf. Co. .. . .. n 75 ;i 

c<tll8 for generating oxygen and hydrogen. (P) Levin .. hl'M 

cells and the like; Controlling the liquid level In-. (p) 

Knowles .n8:{8 

cells; Mentis for maintaining ebullition In-. fP) M»*i‘snoa iidi 

cells ; Means for replenishing tlie electrolyte of . (P) 

Brace, and Wesftnghouse Kleetric Jtnil Manuf. Cn. .. nim 
cells for prodiie.ing hydrogen and oxyg^ai; Ktfectof absoriition 
of carbon dioxide upon conductivity of sodium hydroxide 

electrolyte in-. Holmboo .. .. iiOl 

ceils for production of caustic soda. (}') Allen, and JOlectroii 

(Uicmical <V). ,. • .. .. jUO" 

g.'is ceil.s. (J’) Ad;mi.s .. .. .. .. n2'j: 

gas-gencrating systems. (P) .Scott .. .. itioi 

pri'clijitatloii; Effeet of hydrophilb; colloids oti size and 

uistrlbntion of particles in - —. Krance .and Alr-Purney p'Wl 
proei'ss and cell, (p) Downs, and llocsMier and lla'^.Hlaelier 

Cheinical Co. .. .. .. .. ,. n7.'>;{ 

proee.sses; Smelting and-. (P) Itodriaii .. .. nl7n* 

tanks, for manulaetiinr of liypoehlorltcs. (P) Carrera .. ii7.0;i 

Electromechanical purification of ga.ses; Appuratiis for - 

(P) Kolze .uilK'> 

Electrometallurgical idaiits: Coiitrolilng losses of eleetrieiil 

energy In -. Eger .pa!) 

Electrometric titr.afioii and Its application to metallurgie.il 

aualy.ses. Sliires .. .. .. .. .. nii'O 

Electron di.scharg<f ilevices ; (’atl»o<lc. for i.lirrmioiiie —. (P) 

Harris, and We.sterii (Electric <'o. .. .. . . ii.‘,7.0 

Electro-o.smotie piiri/icatioii of .sueehnrine juices, (p) Klektro- 

Osmnse A.-<;. .. .. coil 

se}>arati<in of salts from wafer. (P) Elektro-Csmose A.-fi. 

nhOi. iiS|.7 

Electroplating. (l*)Focrster .. .. .. lijoj* 

baths; Doteefion of Jj.valrogen cyanide In .lir above —. 

K'oel.sch and .Seilfert .. .. . , ii,iS7 

ponnis Itases. (P) Poliak .. .. .. n‘j.s.‘, 

proces.s ; 

(P) .Sutiinit-rs .. .. .. .. iiOo 

(P)'Paylor and Zelnloker .. .. .. .. uii 

Eleeirostafic, separation of particles. (!') .South Mefropc.lifaii Cas 

Co., and others .. .. .. .. .. n7;{.'» 


Elenil resit! ; JCIeriiie a< id from .MaiiiJa - TJeli a/id Seli\v;ir/| m)r>2 

Elemic aeld from Manila eletni resin, ideb .iiid Srliwerzl .. .. mi.’.i 

EinlM)sshig cloth of anitriiil fl’>re. (P) Kiitiasiik;! .. .. .. ulis) 

Kmeties ; Contrlbiitioii.s to study of - —. Coste.inti u:>12 i 

liinetiiK* ; Prejairation of a solution of yalreii and . (P) 

BehrltigwerUi-A.-C. .. .. n ;{.'>5 

iCmodiii, Frutiguhi*; .Syntliesls of — Eder and Widmer .. nil;! 
Syntlied.s of - JaeolKsun and Ailanis .. .. n57-l 

I'hmilBjiltNiti 111 of liiiulds ; Centrifugal apjiaratiis for-. (P) 

Ih-ndtNen .. .. .. .. ii7;{7* 

of lh(ulds and seinldiqiiids ; mills for perfect - - by 

means of dispersors. (P; Harrison Carter, l.td., .and i 

others .. .. .. .. .. .. |{|'J7 

Theory of-. Flnkio and others .. .. .. .. h140 

Kmiilslfers : Centrifugal- (P) Piml, jiin., and others .. 
I'imulsifying apparatus. (P) .Sonsfhageii and others n405 

and like in.'Mdihies. (I’) Seainaii, and Brlujes and Coo<|win, 

Lt<l. .. .. .. .. .. .. .. .. H3 

materials ; Machine for-: 

(P)Povey .H205, B4tl7* 

(P) Povey and lljilla.s .. .. .. .. n407* 

Kimilsin; Jfydroly.sls of starch by •Kuhn .. .. .. 

Emulsions ; Centrifugal inaclihio for production of - - . (P) ! 

Wostenholz and Nyrop .. .. .. u2;ll> 

Ci'atrifuglng petroh'iim ndlnery-. Ayre.s, jun. h7 

Ifehydrator for oil -. (P) Meriiditli, and Petroleimi 

Rectifying t.:o. .. .. .. .. ii2lo i 

Manufacture of-: 

(P) Davey, and (JcJicral Electric Co. .. .. nd:j 

(P) Travis and (Ihvbau .. .. Hl2t 

of ollft and fats ; I’rcparation of aqueous alkaline-. (P) 

Neumann .. .. .. .. .. nOlO 

of pitch and other uiisaponillablo matters ; Obtaining stalde 

aqueous-. (P) Thoruley and others .. i)780 

Prevention of formation of-. (P) Sharpies .Specialty Co. bIIHQ 

Resolving-; 

(P) Hapgoo<l, and Do Laval Separator tk). .. .. b47 

(P) Zoul.B779 

and similar disperse systeina ; Continuous production of-. 

(P) Agthe .^239 

Speed of sedimentation of-. Sakurcl .. .. ij 763, nl020 

of substances Insoluble in water; Preparation of aqueous-. 

(P) Merck and Kichliolz .T«35 

Surface tension of oU-ln-water and water-ln-oll —Joshl n839 

of tar or the like; Manufacture of-. <1*) Low .. .. nOOO 

Treatment of-. (P) Broadhrldge and others .. .. uyitJ* 


I Emulsive agents. (P) lUllinghnmo. 

Enamel oompofltions. (P) Cooper, and Kemct Laboratories Co. 
! kilns, ovens, and the like; Heatdnsulatlng cover for door-s 

of-. (P) llnwiu . 

j -lined apparatus ; Heat trausferonce lii-. poste 

I slip; Bacterial growth In-. WaliMii 

' Enumeliod writing tablets ; Manufacture of-. (p) Zulauf u 

EiiamcUhig furnaces. (P) Ibaud'Hiiln 

I furnaces; Operation of--. (P) Clark 

; metals, wires, and metal structures. (P> Dc Kaphelis- 
; .Solssau 

process. (P) Schriidcr 

Enamels ; Coinparative crazing and chipping of wc(. uiid dry 

proce.'ss cast-iron-. Hol)son .. 

I'llfect of fiiruaco atmosphere on tiring of-•. (*tiokc 

i ICIfect of zlrconla In-for shed steel. Wolfram .. 

Klow-nii-ter for-. Gardner atul Holdt 

Fluorine in-. Muslol 

' Mimufacture of-; 

(P) Gardner . 

(J’i Ges. fiir Tuff-und T’on-Teehnlk .. 
j (P) Pluuson's Forsehurigslnstltut 

; Manufacture of re.adlly fn.sible-. (P) Patiuit TreuhaJtd 

fill- Klektrische Gluhlampcii, and General Electric Co. 

Method of niudcrrhig-opaqtie. (P) Chem. Werke .Vuerges. 

Opacifying conipo-sitions containing zirecminm for-. (i’J 

Cooper, an<l Keim t Laboratories (;<).. Inc. 

Opai|uing conipo.'.ition for (P) J’erino and others 

I’roducMon of non-chipping fl’) Mude.s 

t!..S. Government spoeilleaLion /or wafer-resisting red — -. 
Wet-process for-ca.st Iron. l)aiiielson and Itcineeker .. 

Engine.s, iuternal-combuslou ; Atomising and ga.s|fyhig heavy 

cotnhii.sllbles lor.(l*j Cliilowsky 

internal-combustion; Catalysis aiid ——. Sokal 283r 

int(Trja!-e<MnhuHflori ; t^unbu-lion of finds in Ostwuld 

iiit«-rnal'Comhn.stion ; Device for supplying - witli a 
eat.alyscd mixture of water \iijiour and liydnienrhoii.s 
with air. (!’) Laurent. 

internal <foinbu.stiou ; Fuels for - (I‘) Mitigley, Jun., 

and Gerjeral .Mot«)rs Hescar<-h Corp. 

Fuels for. See tU.sD Motor-fuels. 

internal-combustion ; Metliod of o|KTatiiig •——. (!’) i- iseher 

intcrual-cotubiistion ; Production of carburetlcd air for u.se 

in-. (P)Abad.DKG. 

hiternal-eoinbijstion ; Ilejiitive elfects r>f some nitrogen 

(compounds ujaui ibdonatltui in l5oy<l 

iiiternal-ei>miiii.stio[i ; Ilcmovlng carbon dcpo.sit.s from 

cylitid«Ts of - (?) Midgley ami others .. i 

ijiternai-eomlnistloii; Sugge.stisl mechanism for anti-knock 
art,ion In —. Wendt an<l tJrimm 
Internal-eoini'ustion ; Vsi* of light and ultra-light alliiys for 
pistons of -. D«^ Flciiry 

Engler distillations ; Elfect of therniom<-tric lag in . Ormatidy 
aad Craven 

Ensilagi-<ii a green crop ; Cluinge.s whlelJ occur during Womb 

man ami Amos . . 

Enzyme action. Kelulionship between elieinieal sliiiilure of certain 
eompoinuls iuul tlndr cibat upon activity of urea.se. Kis-k- 
wood and llils.a 

Milk-i oagniating of So/unmn clmfjuifulium bcrrle.s. Bo<l- 

imsky 

suhillons; Pnrilleafiou au<i I'oneentiatiou of -- fm rapid 
analysis of sugars. Reynolds 

En/.vmes ; Ad.sorption of-. Kraiit and Wenzel 

AinybM lastie - Fabric nml I’eiiau .. 

Constitution and mo<le of action of biiM'heniiial catalysts or 
JCIl'cets of electrolysis on enzymes of patiereatic 
jiiic!- sjiicl amylase of gerniiaatcd liiirley. Malgnon 
Inllnenec of colloids ou — •: 

liaglhitra .. . 

I'ineussen . 

Inllmmee of formaldehyde on (unethm of plant-. Sabalit- 

sehlva . 

and light : 

Idiieuspcn .. 
rim-uss«Mi ami T>1 R<‘nzo .. 
iiml llglit. rrease. Pineus.sen ami Kafo 

MecUaulstii of action of amino promoters uiK)n-. Rock- 

wood 

Preparation of active digestive-from protidns. (T) Ehreti- 

herg . 

Production of - for ust^ In mamifiicturo of bread. (P) 

Koliman ami others .. . 

Purilleation of ——. Michaelis and Davidsolin .. 

Purilleathm of -. by ele<-tr<.)-dliilysis and ele<tro-osmo.sis. 

Friekc and Knja 

of the roots of bryony {Bri/onia dioka). Giranlet .. 

Signifleanee of oxygen for formation of-In germinating 

plant seeds. Oparin and Bm h. 

of tin; skin. Yamasaki 

Speeillclty o£-. Tnfluenoe of stcD-oisomcric angar.s, noji- 

hydrolysable carbohydrates and glueosidcs on activity 
of yeast Invcrtase. Kuhn .. 

Enzyndc equilibria. Von Euler and Josephson . 

thcraitoutlc agents : Specltic-. (P) Jena. 

Ephodrinc ; Synthcpls of-. rmirneau and Kntiao 

E^ot prci»atatlon8. (P) Stein and Wlcchowskl 

Escrliic; Nltroso and* benzoyl derivatives of -. Polonoxski 

and Polonovski. 


PAUB 

B9S7 

BlOU 

W17* 

6.141 

B3S2 

d675 

II239 

b1014 

U598* 

B7b9 


H07.'> 

n.'>U 

b218 

nl4n 

n.39l 

HS30 

u(i;i4 

nlol3 

1)3.32 

u830 

B07r> 

b78h 

nIH.') 

n381 


1)40 
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H779 

BItiJ 

1)360 

I) 327* 

J) .'<;>7 
Dl<:95 
li8;)6 
1)678 


B701 

n27» 


1)191 

B960 

1)271 

1*307 

U27 


11227 

669 

d68 
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1)307 

1)307 
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1)762 


BflOU 

»T24 
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Kxiwirto cclluloKO ; (■o|l^titutlon <A -. Irvliie and Hli»t «-•*!* 

lt»‘<-ov«'ry of HO(Ja tioni eoliitfona used In treating —(D 

WalWc.^707 

Ks'tiT coiidoijsiition j)r<xlurt«; VroparaUon of-. (F) f arti'r, 

anil I'.H. industrial Alcohol Co. .. .. 

tfuto. itivler iU'sliia. 

KHtrri/loafloti in presence of sllloft jrol. MilliKun niid others .. n«47 

j:stiTs; Matinfactiirc of-: 

(F) Hiirtfliart, and U.S, liuliistrlal Alcolu)! Co. Iir)7f< 

(P) KuriK“ii and Pro.'*. .. .. HHaO* 

.Maiiiifarturo of alkyl-. (F) Willklo. an<l C.S. Itidu.-trial 

.vicohoi Co. .. ■ • 

Mnnnfarturn of poljdatty add - (F) /.ulllncor and (him iilUd* 

of aub«tlliit<id anilnopropyl al<-ohols. (!’) Hayrr uiid Co. .. iilli 
l-hliCT, alcohol, and water; iKdcrndnation of vvalri in mixture'* 

(,!’-. Newman .-HaT, JjPOf. 

alcohol, ami water ; Vapoiu |>r' ssure eiirves for systems i-on- 

tttinlnir —. Pomler and olliers .. .. •• nnio 

.\l»]»iiratu8 for manufai-ture of-. (F) .. nil') 

Catalytic deliydndlon of-hy iduniina. Pease and Yiintt 

Itetoetlon of aldehydes in aniesllndie - Isnard .. n7;U) 

Determination of-in air ami in blood, and its distrilmtion 

mtio liet\ve«-n bUH)d ami air. Shaifer and Iton/oni .. n7.'> 

Determlmdlon of peroxide as a eoidamlnant of-. jlowe 

and Fln!|.s .JiMHfj 

,Jlore I'ommoii Impurities of unastbelie-. Fowe .. .- 

Trep.iiation of —- -. Desinaroii.x .. .. .. .. 

l*rej)aration of ehendrally jJiire. toxh-frie, nareoti'*inK -. 

(F) Nederluudseln' (fist- en Sj»iritns-Kabr. .. .. .. nl0:5() 

Frei)arafion of non-peroxidlsin^ (F) Nederlandsehe 

(ii>t- en Sj)iritns-Kiibr. .. .. nlo:i(i 

Frepaiatlon of - by Williiimson's method. i;!!, ii‘.I7.h 

Tlrrota l4hT 

FreservalU'ii of ana-sthetic - - iMiddU-ton .. n.’sod 

Froeess fur n'mleriiiK — - fr«'p from air. (F) MalliiiekriMlt, 

and MalUneknalt Cliemieal Works .. .. .. nh-ji) 

Fiirlliention of-: 

Castille ami Henri .. .. .. .. .. P'lTd 

(P) Cotton, ami ))ii Font de Nemouis and Co. .. hio^to 

Te^t for methyl eomponnds in Dott .. .. .. nlll 

Kthers: Delivdratim' (F) Hammond, and C.S. Industrial 

-Al.'ohol Co.ided* 

of phenol and of dihydroxylx-nzems ; l■'ll'etroeheml<'al oxidation 

of alkyl - I'ic-liter and Dietileh 1(277 

PriHlnetUm of deri\atives of basle hyflroxyalkyl (F) 

Payer nnd Co. ,. .. .. .. .. .. .. ninl7 

Ethyl aeetate; Frepaiatlon of - Koberts.. 25».'>T, ndtiC) 

Preparation ot - from ae<'faldeliy(le, (F) Consotc uin iiir 

Kleklrochem. Ind. .. .. .. 1(44'.) 

Ethyl aeetciacetate : Prep.iratlon of - --t 

(F) Carter, and I'.S. Imliistrial .Xleoliol Co. .. 1(77 

jtoberis .2i)r>'i', im:> 

I'itliyl eliloride ; Manufacture of- 

(F) Melsier, I.nelns, nnd nrilnini? .. .. litiat 

(F) Willkie, and I'.S. Imliistrial Aleohol (.'o. l(24:{ 

Freparatlon of-from ethylene and hydroi'en <-hlori(le. 

Perl and PlttiT.n27H 

Some constants of-. !>eiss .. .. .. .. nl.'>2 

Thermal proiKrtlesi of -. .lenkin and Shortlmsc .. it2ii;'> 

Ethyl ehloroa<'Ctatc; Freparatlon of • Stephens .. :h:(t 

Ethyl cynnoacctate ; Freparatlon of-. Slejiliena .Mar. ;(27'r, iiH'2li 

Ethylene; Acceleration of reaction between sulphuric acid and 

- . tflnud and Sehnelder .. .. 1(27.'*, n,'»47 

Catalytic activation of- -by an ori'.anoidekclie eomixHind. 

job and Keieh .. .. .. Ij7().'( 

Mamifactnrc of ethylsulphnric acid from -. (F) Comp, de 

Pethiino .. .. .. .. .. .. nl.'^.a 

ITeparation of pure-. Moser ami LiiidliiKer .. nT.o 

l‘ro<lMction of - from alcohol, ilisannira and fmaokii n2y2 

Frodnetion of gas mi.xturcs rich In (F) Payer nnd Co. Iiu(i2 

Reaction of-with snijihuric ueld. Neumann .. .. ii2()7 

Recovery of aleohol from-In coke-oven gas ; 

tilund nnd SiTinelder .. .. .. .. .. ji.'>47 

(iliiud and others .. .. .. .. n.'»t7 

Silver as catalyst for alxsorutlon of - - by sulphuric m id. 

bommel and Engelhardt .. .. .. .. .. n.’gjO 

Thermal effect of hydrogenation of - ut. the surface-of 

(Inely divided nickel. Eorestl.. .. .. it UH 

Use of-in colouring citrus frtdt. i hiiee ;iiid Denny Pbb) 

Ethyle.'io oxide; Freparatlon of dlnltroethyleneclycol and other 

nitro-roiiipounds from -. (1 > * iiciti. Fahr. Kalk, 

and Oehmc .Ii452 

Ethylene-chlorhydriii; Appiiratiis for making — . (F) Kirst, 

and lh)w Chemical Co. .. .. .. .. ny.'>:t 

Ethylene-formochlorhydrlii; Preparation of -. (P) Von Pich- 

owsky .. .. .. .. .. .. .. .. 1(577 

Ethyleneglycol; Properties and uses of -. Fuller .. .. nor>;i 

J’ithylerde comi)oumlB ; Additive power of Iodine with regard to 

-. Andre. .. .. iiKPj 

Ethylsulphiiric acid ; Manufacture of-from ethylene. (F) 

Comp, de lietlmne .. .. .. .. ..1(153 

Ethyltetryl. See 2.4.C-TTInltrophenylethyInltrainine. 

;3-Eucaine group; •Stereo-lsomcrl.sTn nnd hs'id an«*8tl)etlc action in 

the-—. King .. .. .. .. .. .. i(2T0 

Resolution of-. King.n27tt 

JCticalifptmt citriodorii ; Kssi'iitlal oil of-. P^iifold .. .. n33 

Kucolyptuf Mnearthuri', XCasenilnl oil of ——. Pcnfold .. .. ii33 

Eucalyptus oils. See under Oils, Essential. 


(P) Marouard and blttler 
acid lh{uhls. (F) Apparells 


(F) O’Poyle and 


Metallurglsho Oes. 
lnger.soll-Rand Co. 


JiuKoiiol; C'otivmlon of-Into Isocnaenol. Cloklinlo nnd others 

IX-tcnnlnutlon ot-In clove oil. Jionmn. 

Evaporating apparatus : 

(F) Castets . - 
(F) Doern .. 

(P) .. 

fP) Merz. 

(Pj Swan 

npiiaratus for unnnoida lh|Uor. 
apparatus for coiieontratlng 

Kvaporateurs Kcatner .. .. .. .. .. 

apparatus; Vacuum -. (F) .Tolms .. .. t. 

below ebullition point. (P) La Hour, and Chemical Equipment 
(;o. ... 

and digesting proe«‘ss; Coinbinctl . (F) Apimrclls ct 

Evaporatenvs Kestner 

Hcat-e.xchangerM fur - . (F) Von Nieilerhausern iiml Co. 

ll(Hild substances. {!’) Priiidic, and Corn Products Kellnlng 
Co. 
liipilds : 

(P) Kiehellmum .. 

(F) Krause, and American biirgl Corp. 

(F) Testrup, ami 'reelino-Chendeal Laboratories 
' lltpilds by means of comiirc,*sed vapours. (F) ^iihxyiirzonauer 
litiuids ; Frcxeiiting entralntncnt in 
oth»*rs 

liquids under vacuiiin. (F) Meiallbank n, 

IKin unit; Vacuum— (F) Hamo). and 

pans : 

(F) Stevens and tiilbert. 

i^F) Slroiitian-nml I'ota.scbt-Fabr. Rosslaii, Zwcigiileder- 
hessiing Dessaiier Zncker- Rallim-rle .. 
suliithms; Apparatus for — " *^^*^'*’ •• 

; .solutions or suspensions. (F) Nalilyan .. .. 

file volatile const ilueiits of solutions, emulsions, and suspen¬ 
sions. (F) Wreesmann .. .. .. .. 

water from liijiiid or semi-lii|iii(l substances. (I*) 'I'rnckmingS' 
Aulagen tJos. 

Evaporation of atpicoiis l).|iiids at low temj'eraturc ; Vucmim ^.. 

Von .Szent-dyorgyt 
1 -prevetiting mantle, (!’) Daxis 

I rate of some solutions. Hagster .. .. .. .. OlT, 

! Evaporator roll. (F) Frown, ami (triseom-ltussell Co. 

tiesign : .StiiditM in - Ellccl of surface conditions. Prhl- 

I g(“on ami Badger 

! Evaporators ; 

I (F) ChriMtlc, ami Wliccter Condenser and Jlngittecrhtg 

I Co. 

(F) Dyson and others 

(F) I'lint. 

' (F) Hartman 

(F) Hein. 

(F) Kermer 

fF) Kummlertiml Matter .. 

(J‘) bct>ermnth 

(F) Ni lsuti, and I iiitcd .'states Sn:;ar Co. 

(F) .Saucier, and Wnr.'-ter ami Sanger .. 
for i-oller-feed wat.r. ( 1 ‘) I'othergill 

Eilm -. (F) linglics. ami Zaia inba Co. 

Ib'at-transferem-e in steam jai keted .. Olin and others 

, Heat transmission in vaeniiiii of imiined rapid eireiilatlon 

type. Van 'laile 

1 Heating-with tlieexliausf from eoiiden.sing engines. Nlekle 

; Ileafing unit for -. (F) A.-(i. Kummler nnd Matter .. 

Itemuxal of scale from-in a l atie-siigar factory with U.sc of 

.-immoninm lluorlJe. A’ati ih r Linden 
Seale fonnatioii in - . McCabe ami Robinson 

;ii)d similarapparalIIS ; .\|)paiat(t.s for rtmiox iiig solid iinpurlllefl 
I and seum from •. (F) .MeClrJIaiid 

I'tilising vaixnirs from - in he.it an-umulators. (F) 
Sehmidt’sehe llei.ssdainlif (os. .. .. 

V'ertieal-, (F) .A|>par'lis et Evaporateiirs Keatner 

Exeretii; Eurnaee for a.shing - In porcelain cruelbles. MarMti 

] Explosion of duats in air; Lower limit.s of eoneentratlon for-. 

! TTostel ami Erevi'rt 

I limits ami ignition temiMr.ifiii<s of combustible Ihiulda, 

I Htraihe. .. 

j in a nitrogen-fixation insfallation at. Hoilio. Ilerl 

pres.snre.s ; Inllsiem-.- of cooling ••ifeet of walls of container on 
I mi'anurenieni. ofMuraoiir 

in .a spray dryer for milk ; Dird - - -. Nixd 
teiiijM-ratures oi emlodiermii >ul>starn es, Daf.ta and others 
waves; Propagation of - - . Vautier .. 

Explosions in anthracite .stoves : Riqxtrt on -—. Illingworth and 

othirrs 

of centrlfugally treated llquirl; FrevenUng - (|’*j Aktlco 

bolaget iSejiarutor 

In liquid air niaehines ; Caii.ses of -. ]bite.seu 

in nltrogen-fl.xafion plants ; (.■ause.s of — -; 

Sehanrsehnddt 
fecJiaarsehtnUlt atid Smollrt 

Explosive mixturea ; J'reparafion of . (F) Kaufiiiann *. * ’! 

and |triming eonijMisitions. (F) \ on Herr, 
reaction; Mechanism of the . Ajt(lil»ort ! 


FAGR 

D447 
Bin 3 

BlOOO 

B774 

1(40 

B20o* 

nllB 

USll 

1(350 

1(498 


B2HI 

1(42 


H022 

1(737* 

B737* 


1(118 

1(774 

1(622 


BHItf 

1(698 

1(929 


02 

1(583 

U210 

U309 

1(771 

1J541 


«657 

1(82 

H73« 

1(6.58 

H39.5 

1(2 

BH5r>* 

6456 

8281 

B93IJ 

B160* 

I1H55 

B735 

H.541 

Bfil5 

1(456 

B107 

H541 


1(238 

H737 

B539 


B364 

B416 


IJ31.5 

BH41 

11201 

B771 

B498 

B929 

b293 

B53 


Explosives: 

(F) Klinger, and Hermles Fowdt'r Co. 

(Ft Knnfz . 

(F) Swift. *’ I ' 

(F) Synimes, and Hmi iiles Powder Co 

Add economy in the tnanufaefure of- Hllaelilng 

AniraoTiliiiii .litratf - (!•) mil, and Atlaa Powdvr'co. !! 

v..Mti. ning a llqucNeil qaa. (P) Haynra, and Undo Air ProducU 
Cu. 


B252 
B579 
B4t>3 
1149 4 

B802 

B92.'i 

IlOrd 

B23:* 

B733 

B452 

niu3'' 
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Kxploelvefl— einitinued. 

containiQ(( roMlnateo. (P) SnclUniit, and I’rojan Powder Co. .. 
containing trinitrotoluene, hexanltrodlphcnyluminc, and wax; 

Preparation of pure nltro-compounda from -, (P) 

Oftrtner . 

(’ontinuoua proeesa for rapid crystulllantion and drylntr of-. 

(P) Welter . 

l>etonatiiiK . (P) Staudlngcr. 

fiffect of varlatJona tu ratio of volume of gafl<» from-to 

volume of air i'lto M'Idch they arc projected. Cray and 

(Jarner .. . 

Klectrlcal method of determining velocity of detonation of-. 

wagslaff. 

irigh-. (P) .Swiut. and Du Pont de Nemoiir.s and Co. .. 

liigh-from nitrated oleflnei*. (P) Wnodiniry, and Du Pont 

de Nemour.'^ and Co. 

.Mauiifueturc of-; 

(P) ICHcnlcs. 

(P) Harld. 

(P) SturglB, and General lixplosivoa Co. 

(P) Woiil. 

.Manufacture of niiimonfum nitrate-eapahli^ of being cant. 

(!’) Cheni. Fabr, von ifeydeii. 

Manufacture of blasting-. (P) .Staudlngcr .. 

-Manui'aetuie of lead azide - - -. (J*) Davey, Bickford, .Siiillh et 

Cle. 

-Mamifaetmo of llgiild-nlr - . (!’) SprcJiyliift-Ges. .. 

Manufaetiire of-, which can Im; fired by ineatw of fulndnate, 

without, the UHc of nitrii! acid. (P) Ukalel A.*G. 

.Measurement of pre.ssnrea <feveloiMal by coinhustlon of proi>ollent 

-In closed vessels. Jlurlot 

Method of detonating-. (P) fStandinger 

>’ltrostan-h-. (P) Snetlliig, and Trojan Powder Co. 

lor priiner-s and detonators. (P) Jtath.sburg. 

jtroof agaltist lireilainp. (I*) .faeob ..' 

ill'll In carbon : rcculiarltks in eolnbustlon of-in elo.scd 

ve.ssds. Miiraoui 

for use In blasting l aps. (!’) Mai>.hall, and Du Pontde Nctnours 
and t.'o. .. 

»(’ rt/.vo Detonating, Detonators, Pou'ders and l‘rimer.s. 
J';xtrac(ii)ii ii|)|)!iratus ; t'oiintcr-ciirn-nt -—. fP) Boiltnami 

J''ranic to make |K>H,s|ble, in tlie same apj«iratiis, soJ\'cnt reroxi-iv 

l)y dlstlllatioti after -. fP) Dc J-aey 

jtlant : Kfdary-. p’) Kmlfdidi .. 

of .soliil)l(' coastituent.s of luatcrlats. (!’) MciMahon atid McMniiotJ 
of solulile matter from sliieddcd or finely ilivided iiiuterlal. 
(!’) Graliam 

ami solvent recovery : Apparatus for— -. De Cacy .. 
of a suiistiiiiec dissolved or dispersed in a liquid, l»y anothiT 
non-misclble llquiil ; Appaiutn.s for - —. Biunn .. 
extractor for extraction of tanning materials for analysis, Siieard 
Laboratory —, Patterson 


PAOK 


ri78 


m'ue 

MlOOO 


»2S() 

mtio* 

11850 

mor. 

11155 

BdST 

Kl.'i'i 

n892 

n771 

Ii570 

mod 

nfila 

111.55 

liTH 

n.Dt) 

11.315 

11155 


lild* 

liGOlD 

nl 10 

llltill 

1(141 

115:19 

IM.55 

11.528 

:i8lT 


J'lxtraets f*f drugs; Process for rendering durable - —. (I*) 'I'ain- 

liaeh, and Chemical Poundalion .. .. h40:1* 

PrciKn-ntlon of tlicrajieiiiically netlv<‘ constituents of • —, (P> 

Boedecker .ii2:U 


F 


Calirlcs of animal tlbres; Permanent embos.sinetit of • (p) 

i'UnivHi.ca .. .. .. .. jil29 

Apjmratu-s .'oi Impregnating-witli a mercerising or other 

ll((Uid, y!') Farrell . .. ji2dl* 

containing artitlclal silk ; Pro(lucti<m of iialteru elfci-ts on- 

by increerlsation. (P) (Calico Printers’ A.ssoc., Jdd., and 
Uoberts .. .. .. .. .. .. ,. .. Hf>9;l 

Filling, or dyeing and filling, of textile-, (P) KikscII and i 

Broomfield .ii709 I 

Impregnating --with leather. (P) Hcholz .. .. ii404* : 

Impregnatlug-with sohitloiis of wood tar. <J’) 8chwaiz .. ii5t»2 i 

Impregnating textile-with rubber, <P) lUinge-Werkc A.-G. ii290 

Manufacture of rul»berlsecl-. (p) Meade .. .. Jil87 

Mercerising and finishing textile-. (P) Fourneuux .. b 252* i 

Method of converting or flnUliliig-. (P) Tats^ .. Ut)78 

Production of mouldable-. (P) Bacon and others .. n977 

Protecting-against rot. (P) Wolcott and .fennison .. nyo 

Treating-with rubber composiUoufl. (P) 8teveiw and 

Dyer .n527 

Treatment of --. (P) Van llcuscn ., .. ii742 

'Treatment of textile-to remove dressings, (p) Boldin 

and Klfront .B90f 

Washing and eloaulng - -. (I*) Hohcnlolier Seifeufubriken j 

A.-(i.B827 

I'-Acid, Sue 2.7-Kaphthylaiuincsulphonlc acid. 

I'arinaecous substances; Preserving-, (P) Schoen .. .. B489 

H'ai'iie.sol; Constitution of-. Vcrlcy .B015 

Fast Steam Green-, See under Nitro.w dyestuffs. 

af ill bakery products; Determination of -. Grossfcld .. b993 

in eaeao products; Determination of-. Peldsteln .. B885 

of camel hump ; Acids of-. McClelland.lfi4T 

and carbohydrate metabolism in yea.st. Maclean and UofTert iil92 

Counter-current extraolioii of-from cacao products. (P) 

Wilson, and Cocoa Products Co. of America.B505 1 

iu eggs; Determination of-. Grossfold.n9f)3 i 

In feedinu-stulfH etc.; Deti^rmlnatlon of-with trlclUoro- ! 

dhyicno as solvent. Sutthoff and Veltmann .. .. n489 j 

■HplIUlng BUlplionlo acids; Manufacture of-. (P) Divine b681 

Synthetlo-containing a oictbylglucoslde residue. Irvine | 

and QUehrist.1)263 


Fate ; Acetyl value of-. lUiymond and Clot.i»7».'’. 

Action of biJogcns on unsaturateil-. Cerdciras .. .. iw.ts 

Addition of brumliie to-. Destermauu .B719 

Addition of bromine to-and d<'t4Tiniiiatlon of tho bromine 

value. Sabolltechka and Dietrich .. . .. . b755 

Alcoholysis and composition of-. Klstlrm nM77 

Apparatus for extracting-. (P) \iel<l B565, b719* 

Behaviour of aqueous Iodine solutions towards-. Margosches 

and Hlnncr .. .. . ., 

Bleaching-. (P) Langenkamp and Mcn-k .. n.526 

Bleaching of-ns a colloid-chomlcul problem. TwUseltmuiu «754 

Bromomctrlc determination of iodine value oi — il;mctiot 

and Oberhauscr .ii564 

<5‘1Iu1ohc acetate nienbranes for uUra-fllfratlou <tr (llnlysl-i of 

-in organic solveiit.s. (P) Duclaiix .n972 

Chemktry of the-. Armstrong and Allan.2U7 t 

i.’oinjmraUvc ijivostigations on determination of io<llne values 

of-. Sclimlilt-.Mcls'ai and Owe .. .. .. n:io2 

foinpouuds developed la rancid - and mechanl.sm of their 

formation. Powlck .. .. .ii;102 

Decolorising medium for-. (P) Eberh'in, and Chemical 

Foundation, Inc. .. .. ., ., ji;-,.'', 

l>co<lorlHiiig-. (p) Bollmann ,. .. .n 8:{9 

Dctenutnaflon of acetyl value of-. Biaz/.o.iil 7 <j 

Dctennlnatlun of hydroxyl value of-liy NormaniTs method. 

Mrlgcn and Kamgc.)tis4 

Development of rancidity In-. IVcliircli ami Barbcn .. ji719 

I'Lxtracfion of-: 

(P) Kddy, an<l Cocoa Product.s Co. of Anicrlcii .. b432 

(P) L< malc i{g77 

(P) Tunlson, and C.8. Indu.strial Alcohol Co, n8:i9 

Extraction of-with volatile solvents. (P) l<o.scnthal .. n23 

Factors concerned In auf(jxitlation of -- (hcciibank nn«l 

Holm . b(J 39 

(iravlmctrlc dclennination of the bromine value and (lie bromine 

refraction value of— . Bia/.zo .. .. .. b478 

llydiogcnatijin of-■; 

(l’> Ellis.IU02 

(J*) lA'Xs r Bros., and Thoma.s .. .. .. .. nl40 

lodliie-bromini’ v.ihn^ of-. Winkler .. .. .. .. i{ 75,5 

Mnnufaeture of mitritiou-s -. (P) Griin, and Sdiieht A.-6. B7yr>* 

Mcclumi.sm of reaction of alcoliolic iwlliic solution witli-. 

Margosrhes ami <itlier.s. .. .. .. ii 877 

j’l.'itu for (ontiaiious .‘xtractlon of-from sfoin* fruit. (P) 

Soe. Anon. Oiler . . 

Preventing Joss of noutral bit due to formatiiui of cmiil.'^Ion.H 

in rcllnlng-. .Schmid .n:l 3 

Purification of ——. (P) Bollnmnn .. .. .. .. u6t)3 

Quantitative aspects of Krcls test for ranclditv of —. Holm 

and Grcenbank .. .. .. *. b564 

Bcactn Ity of hHlinc towards - —. Behaviour of lodine-loilic 

acid solutions. .M.irgosehes and Dinner .. .. .. ij719 

Jlcacfivlty of Iodine towards-, Production of a. idlty In tho 

reactiouatid mechatiDm of its formation. .Margosches and 

Him.-r.n34l 

Keflning-. (P) Croner. b390 

Itemoving solid iiiipinltie.s from extracted - - -. Ifassol .. b263 

rtepuratlon of fatty acids from-. (P) Weeker .. uK77 

aeiKiralion of pigmeiif.s of - from tho anompanying fat. 

, Fiiirie. 1,431 

Substlttitc^s for viscous . (P) Dubois und Kauftnanu B286 

Treatment of-. (P) XIcol, and Douglas and Hous, EDI. H.'JU2* 

Cncommon anim.'il-. Ifae .. .. .. B26t 

VulcanlHiiig-. {Pj Van der Menleii .. .. yyiT 

I Fatty substance.s of animal origin; Sulplionatlon of - . (P» 

(iuillcminot . .. .. nl40 

Feather pigmeiite. Bancroft .. .. ’ ’ moo" 

Feathers; Products of catalytic Itydrolysla of geese-. Alnler- 

balden. ul02d 

Feeding rtnida ; Metlioil and nuMn.s for-. (P) Wayne Tank 

and I’tiinp Co. .. .. .. H 3 H 

Feeding-cakes; Manufaetme of cattle-and oil. (P) Dugardfu U390 

Feedhig-.sttiff.s ; Determination of ealeimn, magnesium, potassium, 

and phosphorh! acid in-. Gllniour.Ii651 

Determination of ermie fibre In —Ifanson .U 051 

Determination of fat in-with trleliloroethyleue as solvent. 

Sulthoif and Veltmann. 1,489 

Manufacture of-from coarse farm products. (P) l.,aughlin B140 

•Sir (lino t.'uttle-food and Fodder. 

Fehling’s Jiphition ; Jtegeneration of-. Pick.B 8.53 

7'V/f.v parUtu , Fat from-, llao .. .. .. .. .. B264 

Folsinozinui. S<e Uacillus felxineux. 

Felspar; Extraction of jiotasli from ortliodaae-. Whyte . u253 

Liberation of potius.slum from-iu soils by fertiliser and acid 

treatments, Vaudccavoyo. .. 1,345 

ami tho like ; Treatment of-. (P) Body, ami Metellurgteal 

(kj. of .\merica .. . .. .. .. .. U 032 

substitute for ocramic bodies; Maau/acturo of —— (P) 

Ges. fur Tuff- und Ton-Technik .. ’ i,S 30 

Fenehone ; Formation of dlketofenchaue (ketofeuchoue) by o.xidation 

of-. Brodt.. 

Ferment; Position of optimum temperature of action of a _ 

Brownlee .. 

Fermentation, acetonc-butyl alcohol-; Formation of f-leucio add 

In-. 8chiui<lt and others. 1,843 

Action of drugs containing hydroxymetbylanthraqulnones oii 

-. Orient.. 

alcoholic; Cannizzaro's reaction in mechanism of _ 

Schwelzcr and (finger . ' 1,992 

alcoholic; Dependence of-on tho acidity. Myrbick ! U 959 

alcoholic; Exchanges between yeast cells and tho medium 

during and after-. Trlajidfil. 1,725 
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>’ernie!itatloii —vontinutnL 

Akotiollc — of formaldehyde by osmium. Mhller .. ,. B2U2 

aleoholli!; l•'o^Inatlon of /'inalic acid In —— by yeast-.* Dukln nsis 

nlcoholio; M<Tlianlsni of-. Lebedev .B348 

Alcoholk— by yeast cells under various eondltloiis ; Inllucnra 
of ud«orbenU on course of fermentation of different earbo* 
bydiHtes. Abdcrhalden .. .. ., iil40 

Al<-o)ioli<- — by yeast cells under varlum conditions ; luflueinat 
on the course of fennentatlon and on the multiplication of 
ycjujt cells of products obtained frt)m yeast and curtain 

other substances. Abdcrhalden .nl46 

(ytrlc acid-. Butkcwlts<’lt .. .. .. .. wGli 

co-unzyine (co-zymaso) of yeast. Myrbiick and Von Killer .. n7dl 

co-eiizyme of yeast; K(51e of-. Von Killer and Myrbli< k nyoK 

of dextrose ; lldle of imi teriu in huflc acid - hv peptone : 

Acklln . 'H28, n09 

Baur .. 

of doURh. Ohabot .. .. n'u 

of RalactosP by .Vf/fc/ia/'ewy^cs c< SohiiRi'U and Coollnias ny92 

Intluencc of variouH nitroRcnoiiH .>?ubM(iin(a-s on-. I'ctlt and 

Kaiix .. .. .. .. 1 j438 

lactic; Irregularities In-. lUilat and t’ardot By02 

lactic; fm’Ruliu'itie.-^ in-In prcKumc of certain anlisejitli-s. 

Ltinil^rc.11193 

lactic; itcgiilarlty of-. Lumier<- .. .. 1‘992 

lactic; J>%tudy of -- and properties of l»atUiIa. l.uioifere n227 

laidtc: Varlnliillty of-. Luiniire .. nr)32 

of molaswctf; Cause of low yield of alcoliol In-. Cujita and 

others.291T, li'J59 

(»f nioln»s<s : I'roduelioii of butyl ale<ihol and acetone by — . 

(K) Itobinson, and Atlas J‘ow<ler Co. .. .. 111023 

with luin-eiizynies. llledermann .. »272 

of orRunie residues ; Dustruetlve - —. (P) BoRRiano*rieo .. BtWl 

of puntos«‘S by Hue. gruiiiilohuHir fu'ctinm'oruni. Peterson and 

others .. .. .. .. .. .. .. u883 

process: 

(P) Hdiacr .. i;922* 

(P) Itiimer, and Deutiieh K«d'>nial)‘Cerb- ii. Failistolf- 

(,'es.ny22* 

proce.s.s for pnxlnetlon of jiroploimtes and pro[uoiii«- aeld. (!') 

Sherman and Shaw . . .. ii2*l 

rroplonic Sl id - . Viitanen .. .. lUiST 

Piirifleation of <-arl)on dloxiiie prodiired in —. (P) Baekliaus, 

and C. S. Industriai Alcohol Co. .. .. .. n943 

K6le of reaction of medium Iti selective-I'cndiaeli and 

Hchiller.nOH? 

of salts of orsanie. adds n.s an aid to iliffcrentlation of l)aet.crial 

typiis. Brown and otlieis .. .. .. .. i’.102i> 

of solutions containing xylose, aiahlnose. and other jK-ntosu suRars 
with the produetitm of ai^ctlc acid and lactic and otiier 
tirganic acids. (P) Fre<l and Peterson .. .. .. nrifiU 

Of HtiRars by tho propionic orRuiiisin. Whittier and others .. 

of sulphite-cellulose waste lye by bacbrla. rrlngslicitn ., ii272 

of sul)djltc-(^ellnl<*.se waste lyes; Kinetics of alet'holic 

Koll .. .. .. .. .. .. .. ji6H6 

of Vegcfaiile matter to ohfaln jUeoliol, ueetonu, and other protlucbs. 

(P) Norbury ami others .. .. .. i}l(i25 

FermeiitlnR powers of bacteria ; Latent -. Crey .. nOlO 

Fcrrle. eldoride ; Adsorption of - by hhle powder. Kubclka 

and others .. .. , . .. H225 

Uoplneemeut of Iodine by-in (piantitaflvc analysis. Koit- 

hotr and Toiiih ek .. .. utMi.s 

Titration of —— with llilosulplmb-. .Tellinck ami Winouradotf n.si ( 
Ferric hydroxide ; luhavlour of sols of manganese dioxide, hnnms, 

and-towards earbonale, bicarbonate, and clay. Udliift 1)39.3 

Ferric oxalate, and Its uppUcation to separation of iron and ealeluiii. 

Barlot.jihSKf 

Ferric oxide ; CuiwticisinR sodium carbonate by-. Matsul and 

Yasuda. 

Mauuiaeturu of colloidal solutions of -. (P) Briinlg, and 

AktieseUkabet IlydroiK'at. 

Production of-; 

(P) Saunders, and Clicmical Specialities Co. .. .. nrt41 

(P) Stapf aud Bninhiibner .. .. .. .. 15421 

sols ; (Constitution and stubllity of —. Pauli an<l Kogan .. 11907 

sola ; Slow coagulation of-to reversible jellies. .Solinlek ami 

SzegVari .. .. .. 11132 

Ferric salts ; Interaction of sulphurmis acid and - and its ejitalysla 

Plnnow. t .. li54 

Ferric sulpliafc ; Manufarture of solutions c<mtainluR -ulphurlc acid 

and-. (P) Leaver and others .. nl33 

Ferrleyaulde.s; Electrometric titration oi -with potassium 

iodide. MQlIer .. .. .. .. iiTlo 

lodOTiictrij' determination of-. I.ang .. i('.i4U 

U.'H? of antimony chloride for volumetric detenntnatlon of-. 

Felgl and Schummer .. .. iiTH) 

Ferro-alloys ; iKTurburlblng -. (p) Sicard, and United States 

Ferro Alloys Corj). .. .. .. ii33S 

Desulphurising-. (P) Jackson and tithers.(5874 

Determination of carbon In-by combustion in a current 

of oxygen. Van Eoyen . .. n425 

Manufacture of-and of weather-proof articles therefrom. 

(P) Skelley.15340* 

Ferroboron ; Determination of boron in-. Mazzetti ami De 

Carll. . 15472 

Production of-from boric acid. Parravaiio and Muzzetti li471 

Ferrochronic alloy containing boron. (P) De fl^lyer li67H 

low in carbon and silicon ; Manufacture of-. (P) Blome ii702 

Beffning-. (P) Saltrick and Mtimson .ii222* 


Fcrrochromium anodes; Production of chromium from- 

Thompsou and others .. .. .. .. .. B907 

Manufacture of-: 

(P) Berlin . b717 

(P) Mtlller, and Metal and Thermit Corp.B984 

Ferrocyanldes; Detection and determination of thiocyanates in 

presence of-. Perclabosco.n253 

Determination of . Gumming .. .. .. .. B253 

Indomctric determination of-. Lang .B940 

Use of antimony chloride for volumetric determination of 

-. Felgl and Schummer . b710 

Fcrro-nickol-chromlum alloy, (P) Olrln, and Soc. Anon, dc 

Oommentry, Fourchambault, ot DrcuzovUlc .. .. n430* 

Fcrrophosphoriis ; Manufacture of-: 

(P) Barr .BUH3 

(P) Warner .. .. .. .. .. b60 

Production of-In the electric furnace. Hwann .. B1015 

Fermslllcon; Determination of silicon In - —. DuIkivUz .. iil35 

Fcrrosofcrrlc oxide ; Production of-. (P) Elbe .. .. b433 


Ferrous alloy.s. Hce under Alloys. 

Ferrous ammonium citrate; Preparation of -. (P) Qlaeser B1030 

Ferrous ammonium sulphate ; Drterniiuation of acidity of aqueous 

solutions of-. Kltajlma .. .. .. .. B214 

Ferrous carbonate ; An occurrence, of native-Taeke .. B15 

Ferrous oxide ; Dccompoaition ol-. Ghaudron and Forestlcr B671 

Ft rrous salts: 2.4-l)luitrosorcs()rclnol as reagent for ——. 

UoldstQck.Ba32 

Ferrous sclenldo as cntjilyst fi>r rracking oils. Mldgley, jiin., 

and Hochwidt .. .. • • • • • • B032 

I’errou.s sulpliiite ; Oxidation of — - to ferric sulphate by ineaiis 

of air. Reedy and Machiii .. .. ,. .. .. Bl35 

Ferrous sulphide; Action of steam on .-. Thompson uii*l 

Tilling .38T 

Bi^haviour of liiiuul cuprous sulphide, copper, Iron, Jind-. 

Tamiuann jind Boliner .. .. •• •• B7I6 

('olloidal-prepared In presence of gelatin. 8abbat;uii .. 9114 

riiarmacologhMl investigation of colloidal-prepared In 

pre.seucc of gelatin. 8nbbataiii .. .. .. .. 9232 

Fcrrovanmlluin ; Det«‘rminatloti of phosphoru-s in-. Swoboda n713 

Firtlllsi-r: AiU)lieation of ammonium t»icarhonate a.s u ——. 

(ilmid .. • ■ - • • • 1)396 

nieal : Tre.atlng organic materials to mak<' oils and-. (P) 

Hiller, and Hiller. Inc.1)479 

Phosphor-in;i5iganese slag ns --. OtigJiro .. .. .. 1)484 

preparations; liacterlal-. Makrinolf .. .. .. 1)346 

Sulphur as a supplemetit.ary-. Kalnsliskl 1)800 

value of aiuinciniuin sulpho-iiit5a(e. (frnl'tjuu aitd Hardy .. b99() 

Fertilisers containing soluble organic nitrogen : Mjisiufacture of 

- froni cvanumlde. (P) Soc. d'i']tu<les (’him, pour 

Find. .. '.b07 

Dctcriniuatiou of nvallnhility of-. Liunia .. .. B484 

Determination of available nitrogiui In -- Kellogg B436 

D«termiiintioii of nvail.ihle organic nitrogen in mixed-. 

Hart.B646 

Determination of idiosphorie aeitl in - -. Krerkenridge . . 91022 

Elfect of-on development of sleiii rust In wheat. 

Stakinjin and Aamodt .. n(i46 

K(r< rt, of minerjil-on n<Hlulnti<m of soya beans. Perkins 9760 

Field ex))erimentH with atmu-spliorie-nitrogen-. Allison 

and others .. .. 15040 

Iiuportaiiee of a .supply of artilleia!-, especially phosphatlc 

fertilisers, for tleiniany. Leimnertiuinn .. .. .. 1)269 

Inlluence of varying ratio.s of pho.sphorie aeid and potash In 

-on erop yield joul nitrogc-ti recovery. Blair and 

Prince .. .. .. H64.'* 

Loss (d ciileiuni earliiinate in <lrainag<‘ water as affected hy 
dilferelit elurmieal -- Morse .. .. .. ., 

Mamifuelure of — : 

(P) Badlselie Aiiilin-irnd Soda-Fahrlk .. .. j)4.H7 

(!’) Breslauer and others .. .. 97(91* 

(P) Brewer .Ijl44 

(P) Carpzow and others .. .. .. 9882 

(i*) Christensen .. .. .. 9607 

(P) Kndlaiigeukalk-(les. .. .. B567 

(}') Igawa, a5id Asahl Barasu Kabiishlki Kaisha 9760, 9842 
(P) Ishitani, and Asahl (Jarasu Kubushiki Kalsha B991 
(P) Kraiil und Wllkeniiig (Jes. .. .. .. b970 

(P) Mkaido, uihI Michigan Clieinitail Co. .. 9760, 9801 

(1*) Sncliing, and Trojan Powder Co. ., 9647 

(P) Soc. Cliim. de la (Jrande Paroisse (Azote et Prod. 

(’him.) .95.30 

(P) Stilleseri . .. .. 9647 

(P) Stollherg.9270 

Manufacture of ammonium con5pouml3 for use as -. (P) 

West and Jaeqiies .U607, 9882* 

Manuiaeture of artill.'iJtl-. (P) Harnist. 9630 

Manufacture of colouring matters and-from aewage. 

(P)Bechelll.9614 

Manufaelure of concentrated-. (I’) Boss aud Hazcn .. BU I 

Manufacture of disinfecting - — from sulphur or motal 

8ulj)lilde8. (P; llarnist .. .. .. p047 

Manufacture of dn.stiess, non-eorroKive-- (P) Hchrauth 9347 

Manufacture of mixed-. (p> Allgiun. ties. fUr Ohom. Ind. 9801 

.Manufactiin* of mixed-from distillers' wash or similar 

organic iui)tt»>r. (P) Cop(.(-c et Cie. 9270 

Manufacture of nitrogenous-. (P) ttlchards and othere B80I 

Slaiiufiictiire of nou-deliqucsceut mixed-from caKjlum 

nitrate. <P)(;uade 972 :; 

Manufacture of non-dcllcjncsccnt potasslumMiitrogen —— 

(P) Molstcr, Lucln.?, und Briinlng. 9 »;di 
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PAOl 

FertlHsen— oontinusd. 

Mannfiwtiuv of non>hygrosooplo —»>. (P) BadLsobo Abiitn* 

und 3oda*F«brlk .. .. .. .. .. BdOd* 

Haoofactare of photpbatio —: 

(P) Eiaenwerk Oea. MaxImltlADibUtta, aod tenohs ii485 

<P) Eemmerouinn .B347 

Manufactvro of pboflpbatlo by th« volatUlaatlon prooesv. 

Waggaroan .. .. .. .. B269 

Afanufaoiure of —— from apont ton, oponfe dye-woods, straw 
and like Togetabie matter. (P) Morris, and Walker and 

Sons .... b346 

Manufacture of stable pbosphatlo-. (P) Badlsche AnUln 

und Soda Pabrlk .. .. .B485 

Perchloric acid method for determining potassium in -. 

Page.B269 

Eelative value of nitrogenous —— for higher pUnie. Truffaut 

and Bejessonoff .. .. .. .. ■. .. B305 

Eesidual value of ph<Mphatio —Graftian .BdUO 

Utilisation of hair and leather in manufacture of oommerctal 

-. Skooglund .. .. .. ,. .. .. B484 

Utilisation of indigenous phosphates as - in India. 

Hutchinson.B269 

Utilisation of nitrogen in-as affected by lime. Llpman 

and Blair .B436 

Fever i Induced oxidation, and explanation of-. Dhar ,. b925 

Fibre compositions ; Manufacture of rubberised-. (P) Vackee, 

and Goodyear Tire and Rubber Co. .. .. .. n343 

crude-; Determination of *—— In feeding-stuffs. Hanson .. b651 

Fibres, animal; Dyeing --with vat dyestuffs. (P) Morton 

Suudour Fabrics, Ltd., and Thomas .. .. .. B213 

animal; Formation of dyes on - by reaction of the 

material itself. Qroot .. .. . • .. .. b005 

animal; Mordanting —-— with mineral substances. IClOd .. b 939 
animal; Obtaining new effects on(P) Lanll A.-O. .. c029 

animal-, Production of effect threads with-. (P) Oassella 

uud Co. .. .. .. .. •. . • • • B709* 

animal; Protecting - during treatment with alkaline 

solutions. (P) Act.-Oes. filr Anllln-Fabr. B3.33 

ontmul; Becovertog-from fabrics. (P) Ogden .. .. b905* 

aniinal; Rendering-moth-repollent -. (P) Turner, 

and Path6 Chemical Co. .. .. .. .. .. Br)53 

animal; Treatment of —~. (P) Bergmsnn and others .. D‘J7H 

Apparatus for bleaching dyeing, and analogous treatment of 

textile ■■■ . (P) Brandwood and others .. B120 

Arghan and pita-. Bunting .B741 

artificial; Treatment of - preparatory to combing and 

spinning. (P) K6in-Rottwell A.-G. .. B416 

Autographic testing maclUue for-. Shorter and Hall b88 

Decomposition of wood or plant stems for production of 

textile-. (P) Jochum .. .. .. .. b826 

and dyestuffs ; Adsorption compounds of-. Haller .. nl29 

Extratitlng —— from textile plants. (P) Poiitlgllono .. b374 

(ireasing agents for textile-. (P) .Spless .. .. b12H 

Impregnating —— with rubber. (P) Kunge-Werke A.-G. B290 

Impregnating vegetable, animal, and mineral-with 

leather. (P) .Sobolz .. •. B464* 

Machines for drying textile-In the hank or in the warp. 

(P) Plews and Turner .B864* 

Manufacture of-for paper etc. (P) Drewsen, and West 

Virginia Ihdp and Paper Co. b977 

Manufacture of splnnlog-. {P) Ubbelohdo .. B60 

Manufacture of textile-from animal hair and bristles. 

(P) f '’hwcitzer and Lang.Bl29» 

Microscopic structure of tendered ”-. Soarle .. i«705 

Mlcrostniclure of-. Moncada .. .. .. .. B4C3 

Obtaining - from bagasse: 

(P> Shaw .B784 

(P) Shaw and Dahlberg .. .. B784 

Obtaining easily bleached cellulose-. <P) Von Ehrenthal B905* 

Production of - from agaves and ynceace(e. (P) Chem. 

Fabr. Grleshclin-Klektron .. .. .. .. .. B416 

Producing fast tints on-. (P) Soc. of Chem. Ind. in Basle BlOlO 

Production of textile -— from animal hair and bristles. (P) 

Schweitzer. 

Production of textile-from nettlea, Jute, reeda, etc. (P) 

Braun .. .. .. • • b414 

Production of textile-from plants, such ns nettles, jute, 

reoUs, typha, and the like. (P) Braun .. Bh39 

Separating animal and vegetable-. (P) Ogden .. .. b742 

Treating-with rubber. (P) Spljkcr .Ii954 

Treatment of toxtllo-to remove dressings. (P) Boldin 

and Kffrant .. .. .. . • • • • • B904 

vegetable; Improving-. (P) Meister, Lucius, und 

BrUnlng .. .. •. • • B977 

vegetable; Improving - by treatment with acids. (P) 

liohmor and others .. .. .. .. •• B5&3 

vegetable; Pr«iervatlve composition lor-. (P> Snelllng B414 

^■cgetablo: I^odnction of dyeings on-. (P) Badlsohe 

Anllln und Soda Fabrik .. .. .. . • b906 

vegetable: Treatment ol-with chlorine. (P) Waentlg 

and Ziegenbalg .• B290 

vegetable; Treatment of yarns and fabrics composed of 

—_ previous to bleacning. (P) Mackenzie and others b905 

Washing and degummlng-. (P) Pritchard .. B415* 

X-ray speot^copio examination of nature of swelling of 

,-. Katz..B782 

Fibrinogen; Determination ofin blood. Stariinger .. 8114 
Fibroin ; Silk-. Sm under Slik. 

ilbrouB compositions; Manufacture of ——. (P) Schldrowltz, 

and Vuitex, Ltd. .. .. — ■. •• B748* 

materials; Apparatus for treating —- with llQuids or 

gases. (P) Tomlinson and Thomas . b039 


PAOB 

Fibrous-^eonlifittsd. 

materials; Beating, sizing, colouring, and fllling disintegrated 
straw, peat, leather, wood, and other , (P) 

PlauBon's Forschungsinst.« b52 

materials; Composition for cleaning or scouring ——. (P) 

Eastern .. .. .. b742 

materials ; Effect of sodium hydroxide on composition, diges¬ 
tibility, and feeding value of-. Arohloald .. .. bOU 

materials; Impregnatug - with rubber. (P) Runge- 

Werke A.-Q. b290 

materials; Improving . (P) Heberleln und Co. ,. b 882 
materials and the like; Machines for washing (p) 

Charlesworth .. .. .. .. B170* 

materials; Manufacture of -. (P) Blllwlller and 

•BlUwlUer .U90 

materials; Manufacture of moulded or pressed goods from 

-. <P) Kaye, and Kaye's Rubber Latex Process. Ltd. ii250 

materials; Rendering-impervious to grease. (P) Wright B90 

materials; Scouring, bleaching, dyeing, wet acid oarbonlsing, 

and like treatment of-. < P) iMvies and Halgh .. ji29I 

materials; Treating-for building, insulation, and other 

purposes. (P) Pfarrlus .. .. .. .. n59 

materials; Treating —— with rubber. (P) Spijker .. .. H9&4 

materials; Treatment of-. (P) Do Eos .. .j'x .. B213 

plant materials; Treatment of-previous to dlslnwl^tiou 

by means of adds or alkalis. (P) Schwalbe .. B742 

Filaments for electric Incandescence lamps and the like. (P) General 

Electric Co.B740 

of vacuum tubes; Coating process particularly for-. (P) 

Western Electric Co. b245* 

See also Threads. 

Filling niutcrlal for columns, towers, etc. (J') Petzel and Weinmann bIGO* 
material for gas and liquid contact apparatus. (J*) Br^geat, 

and Brdgeat Corp. of America .u.^»44* 

Films ; Manufacture of cellulose-. (P) 8oc. Anon. “ La Cello¬ 
phane ”. jj12 

Filter-candles : Cleaning Berkcfeld -. Kubelka. b22C 

-cloth; Removal of calcium sulphate adhering to -. (P) 

Ehrlich und Co. . d282 

I -grits ; Relative aolubilHles of quartz, load smelter slag, chrome 

ore, and silicate - In not alkaline waters. Hall and 

others.iiflOl 

-leaf. (P) Schnhmann .B322 

-mats; Permanent-In Gooch crucibles. Sweeney and 

Quam.B49o 

•paper. See under Paper. 

•plates made of sintered glass; Use of --— in the chemical 

laboratory. Illittig .. .. .. .. .. .. b235 

-press doth. (P) Hale, and Hooper and Sons Co.H7.35 

-presses. (P) Heutou .1J158 

•presses ; C'ontlnuous -. (P) Plauson’s Forschungsinst. 

b322. d735 

•presHea ; Device for oi>eration in connexion with -. (P) 

Burdienal .B45d 

I -pro.«.sfi.«i and plates therefor. (P) Ahhmi, and Du Pont de 

( Xeiuoura and Co. . b698 

! -prcs.si's for separating wax from chilled oil. (P) Glair and 

I others . b47 

•rofls; Gravimetric determinations wltli-. llausler .. B892 

I -rods; Use of-In quantitative mlcrochcmJcal separations. 

I Benedcttl-PIchler .H892 

•sand ; Cleaning - without removal. Carpon .. .. b727 

1 Stream-line-and Its application to the o and colour 

I ItJdustry. Pickard .Ii603 

! “ Filter-cd.” See Klrsclguhr. 

Filtering apjmratus: 

(P) Dohno.n621 

(P) Fileher and Beldaia.BlOOO 

(P) Fulcher .B544* 

(P) Keene.B735, B81f> 

(P) Thofiw and M^terlo.BlJft 

appiiratus; Automatic contrul of-. (P) Jung b369 

apparatus; Automatic-for testing decolorising charcoals. 

Home and Klee.BG7 

apparatus: Screcnlug or -. (P) Brackett, and Brackett 

ond tk).B862* 

apparatus for use with saccharine eolutlonji. (F) Vachier .. lil45 

liquBis; Apnaratus for use In-. (P) Robson .. .. B4U7 

material; Manufacture of-by tiring moulded mixtures of 

syenite, day, and kieselguhr. (P) Kohn.B17 

materials; Revivifying-. (P) MeConnell.BlOO 

niedha; Revivifying carbonaceous -. (P) Welnrleh .. B802 

nu'dium. (P) Jones and Jones.B621 

and similar purposes ; Treating materials for-. (P) Man¬ 
ning, and Manning Keflning Equipment Corp.B42 

FlltMS: 

(P) Dehne. B3 

(P) Feldiuder, and Burrell and Co.B584 

[P) Lippot. . b282 

P) McCarty and others.BluOO 

(P> Prtr«, and Price Engine Corp. .Bd22 

P) Rolls.B42 

(P) Bweetlcmd, and United Filters Corp. .. bS, bIOOO 

(P) Wright and Young. b3 

Air ——. <P) MdUer G«., and Ana der Mark.B323* 

for air and other gases. (P) Joseph.. .. B931* 

C-outrlfi^ (P) LUleshall Co., and Bishop .. B657, B972 

ChemlosT changes occurring in sprinkling -. Campbell 

and Rudolfs * B6CK) 

Dry-. (P) HanisoD, and. Drying gyrieins, lac.B7S5 

of large sorfaoe; (Ssatrlng sand Slvade .. B632 

Light . Ste under IJght. 
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Fllteri— 

membruno-; Chemical analyats with -. Nature of ttie 

membrane and its applications in analytical chemistry. 

Jander and Jander . b316 

membrane-; Filtration of water with -. Zalgmondy .. BMOS 

Revivifying-. (P) Eussell.R866* 

Rotary -: 

(]*) Brackett, and Brackett and C'-o. B4* 

<P) Hertcnbein.B»30 

for separating suspended matter from fluids. (P) Uele-Siiaw.. b230 

I'iltration accelerator: Production of a --from kieselguhr. (P) 

Ritchie, and Celit© Co. d77* 

process. (P) Thatcher, and Ccllte Co. .. • • B82 

processes; Importance of oapillaiy phenomena in ■—-. 

..B816 

Studies on process of-. Schaum and others .. • • B281 

of suspendea particles from gases ; Special case of-. Doslos B456 

Finishing pastes; Hydrolysis of starch by hydrogen peroxide for 

preparation of-. Sunder .. .. •• .. BlOiO 

Fire-extinguishers of the foam type ; Charges for-. (P) Pliillips B497 

•extinguishing foam; Composition for producing a 
(P) I^yrene Manuf. Co. 

•extinguishing foams ; Testing-. Swift 

•extinguishing mixtures. (P) Fohlen B497 

♦imts; Electric-for heating metal baths etc. (P) Uadaway, 

juu. .. • • •• •• •• b6H0 

Firebrick; Behaviour of - in nialleable-irou furnaoo bungs. 

Schurccht and Doiida .. .. .. •• Bl74 

Refractoriness of-under load. Mellor .. .. .. B673 

luflucnco of texture on transmission of heat through -. 

Green .. .. .. .. • • • • • • B673 

Fireclay ; Influence of rapid cooling on reversible cxixinBlon of 

-. Houldsworth .. .. .. • • B381 

materials; Abrasion of-. Hancock and King .. B17.') 

Oxidation of -during firing. Jkilc and Jackson .. .. B3HI 

Fireproollng combustible materials. (P) Elchengrilii .. .. ^506 

Fires ; Extinguishing -. (P) Eichengriin .. .. B506 

Flscher-Schrader aluminium oarbonisatloii apparatus ; Manipulation 

of the - and examination of the distillation producis 

obtained with it. Noack .. .. .. Bid 

Fish ; Drying-. (P) Hampshire, Hobbs and Co., and Jones .. B72* 

flesh: Manufacture of preparations resembling meat extract 

from -. (P) Hildebrandt, and Chemical Foundation, 

Inc.B72 

Manufacture of high-grade flour from --. (P) Hiller and 

others .. .. .. .. .. B764 

offal; Preparation of - for cattle foo<l and poultr> footts. 

(P) Lewis .. .. .. .. .. .. .. n072 

oils. See under Oils, Fatty. 

-roe ciiecsft. Stathoponlos .. .. .. .. .. .. B844 

Flame ; Influence of nitrogen dilution on speed of-: 

(.'ampbell and Ellis .. .. .. ii807 

Kills and Stubb.s ,. .. .. B897 

Flames ; Jet-. Payman .. .. .. .. .. .. B974 

Flasks for containing chotnicals and means for opening ami emptying 

them. (P) Horst . b854 

Flavanthrone. See under Anthracene dyestuffj'. 

FlavobaeUrium suaveolene, a new .species of aromatic bacillus isolated 

from dairy wastes. Soppeland .. .. .. .. b960 

Flavylium salts related to rlirysln, apJgenin, and luteoiin. lYatt 

and others .. .. .. .. .. .. .. n247 

Flax; Cottonisfng——. Kchiman.sky and others.nil 

Development of acidity during rotting of ——. Kyrc and 

Nodder.n5r)2 

Differences In dyeing properties of cotton, hemp, and -. 

Bartunek.n375. n593 

fibres ; Utilisation of cottonised-for prodm-tion of cupram- 

inoniiini cellulose solutions. (P) Krais and Waentlg .. n2iH) 

Fuiietlon of water in wet spinning of -—Gll»son .. .. n.'i92 

and kindred fibres ; Microscopic structure of “ ten<lcrc<I 
Searlo 

lignin and some derivatives. Powell ami Mlilitaker . 

Production of fine lustrous-. (P) Krais .. 

Retting -. (P) Summers 

straw for papcr-iuaklng. l)e Rue and others .. 

Flavouring extract. (P) Grunenberg and others 
aubstauccH ; Analysis of -. Durruns 


BAGS 

Flotation— eontintud. 

process; Investigations of the --. Behavkwr of sUIca 

(quartz). Berl asd .PfannmflUer. b878 


Baitsch 
In —— 


(F) Maschlnenbau- 
phenomena In -. 


b984 


B837 

Bei5 

B761 

B805 

B282 

B688 

B194 


B487 

B727 


B140 


♦* 

Smorodlnzew 


B7().'i 

B289 

B290 

Bfi28* 

n97« 

B732 

B731 


1)810 


B712 


B17<1 

B3H4 


Flesh ; Alteration of constituents of }*ro»ervcd 
and Adowa 
See also Meat 

Flint clay. See under clay. 

Conversion of-Into amorphous quartz. Grtln 

Flints; Black and grey -in earthenware bodies. Heath and 

Leese 

Floors; Manufacture of slabs for-. (P) Jansen 

Flotation ; Interfacial tension equilibria important in-. Coghil) 

and Anderson .. .. .. .. .. .. b201 

of lead ore ; Results obtained in large-scale-. Mayer and 

SchOii .. .. .. .. .. .. Bl9 

oils; Process of making-. (P) Rhodes, and Barrett Co. R1017 

process; 

(P) EHis, and Ellis Flotation Co. r478 

(P) Janney. .. b523 

process ; Behaviour of alumina In the-. Bert and Pfann* 

mtlUer.B836 

process; Behaviour of oxides, carb<mato8, and sulphates in 

the-. Berl and Pfannmflllcr.B792 

process, Enricbment of phospliaies. Berl and Pfannmliller.. b836 


process; Theory of the 
processes; Heating liquids 
Anstalt Humboldt 

processes; Importance of capillary 
Schultze 

Selective - as applied to Canadian ores. Parsons 

Separation of chemicals and minerals by oil-, and removal 

of oil from chemicals. Traube and others. 

test ap|>aratUB; Froth-. (P) Bulman and Picard 

Flour ; Ageing of wheat-. Bhaip 

Amino-a<id distribution In proteins of wheat-. Cross and 

Swain . 

Changes In hydrogen-ion concentration and electrolytic resist¬ 
ance of water extracts of natural and chlorine-treated 
wheat —— in storage. Bailey and Johnson 

Cliorocterisation of rye and wheaten- by investigation of 

their aqueous extracts. Strohecker .. 

Chcnjical analysis as a means of determining degree of altera¬ 
tion in-. Zak .. .. .. .. .. 

composition; Bread-making -. (P) Blouch and others .. 

Conserving meal or-am! improving its baking qualities and 

colour. (P) N. V. Ind. Maatschapplj voorh. Noury & 

Van dcr Ijmde .. .. .. .. •• •• •• 

Detection of persulphate in-and a recent bleaching agent 

for flour. Miller .. .. • • • • 230T, B688 

Detection of rye flour In wheat-. KOnig and Bartschat .. *396 

Determination of baking value of-. Braun .. .. B702 

Determination of moisture In-: 

Mitchell and Alfeiid .. .. .. . • . • B884 

Snyder and Sullivan. b888 

Electric apparatus for production of nitrogen peroxide for 

bleaching-. (P) Stacey . .• b71 

Lipoids in-ns a factor affecting gluten quality. Working B884 

Manufacture of high-grade —— from fish and IIkc materials. 

(P) Hiller and others .. .. .. •• B784 

and mining products; Blcacldng and improving-. (P) 

Gclissci). and N. V. Jnd. Maats. voorh. Noury <t 
Van dcr Ijtnilo -. .. .• •• B489 

Physlco-clicmii-al properties of strong and weak -. 

Influence of asii of flour upon viscosity of flour-ln-water 
Hiispcnsions. Gortner and Sharp .. .. .. .. D29 

Physico-cliemical properties of strong and weak-. 

iqiysical state of the glutim as Influencing the loaf 
I volume. 8harp and others .. .. .. .. B148 

I I’hysico-cheinical })roperties of strong and w’cak-. 

j Relationship between maximum viscosity obtainable by 

j addition of lactic add and concentration of ttour-ln- 

I water suspensions. 8harp and Gortner. b2« 

Pr<-scrving —. (P) Schoen .. .. .. .. .. B48U 

Production of nitrogen trielilorido for bleaching-. (P) 

i Baker, and Wallace and Tleruan Co. .. B962 

I stored in 100-kg. sacks and in bags and cartons containing 

1 r>0() g. ; Variations In weight of-. Arplii and Pccaua BIOS 

I 8u.spenslons ; ReJatiou between viscosity of-and loaf- 

, volume. Mohs .. .. .. .. .. .. BllO 

Treatment of-. (P) Clarke.. .. .. .. b71 

i VIsfOHlty as n measure of hydration capacity of wheat- 

i and its relation to baking strength. Sharp and Gortner d782 

I Flow-inctcr for enamels, paints, ami similar plastic matiTinls. 

( Ganlncr ami Holdt .. .. .. .. D140 

Flowers ; Preservation of-. (I») Stabback .. .. .. B489 

Fluorescence phenomena; Application of-to l<lentIflcntion 

of medicaments. Jlaylo and Fabrc .. .. B09O 

Fluorescent powers of rdInlo.se ami its derivatives ; Quantitative 

determination of-, Lewis .B248 

Fluorides ; Separation of phosphates from-. Mflller and 

Wagner .B54 

Fluorine; Colour reaction for-. DeBoer .. .. .. B852 

in the deoxidising slag and Its Influence on refractories in 

basic electric furnace steel practice. Sisco ,, ., B045 

Determination of-in organic compounds. Picard and 

Bnflat.B204 

in enamels. Mnsiol .. .. .. .. B382 

in nickel-depositing solutions; Determinaliun of-. 

Hammond .. .. .. .. .. .. u878 

Preparation of —- ; 

(P) Mathers .. B487 

(P) Mather.s and Ifun)lston.11467 

Simons.. 

Volumetric determination of-. Scott .8895 

Fluorine compounds ; Removal of-from phosphoric add, 

(P) Carothers and others 

Fluorspar ; Effect of addition of-to raw cement mix. Kilhl 

as an ingredient of blast-furnace cement. Quttmann and 
Biehl .. 

Manufacture of vessels of high chemical resistance from_ 

(P) Gebr. Siemens nnd (.'o. .. .. d737 

Fluosliiclc acid. See Hydrofluosliidc acid. 


S410 

B295 

B518 


Fluxes for soft soldering. Crow . 

Foam mantle for preventing evaporation. (P) Davis 
-producing materials ; Valuation of sapoulns as - 

systems. Bartsch. 

for use on fires ; Testing-. Swift .! 


.. B474 
.. B210 
Kofler B448 
.. B971 

b821 


Foaming of boiling water. Foulk. b1027 

Foanu ; Composition for -. (!•) Jmnlng,, and SUndard 

Development Co. .. .. .2^22 
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VkGJt 

Fodder preservfttion. Con^aratlve values of green fodder, sweet 

•ilage. and hay. Ch’asemann .Bflsa 

l*roductTc»i of a concentrated -, having a high content 

of vitamins and enzymes, from yeast. <P) Payer und 

Co.nesi 

Treatment of green <P) 81emens>Schtickortwerke Qes. ii90l 

See ai»o Cattle-food and Feeding-stuffs. 

Fog; Composition for preventing or dissipating-over water. 

(p 5 Miller .B160* 


Food compositions ; Concentrated-: 

(P) Matsnoka.Bd90 

(P) Nishlo and Matsuoka .B690 

containers : Desiccating apparatus for-. (P) Whiting .. B440 

Drying and solidifying artides of-. (PlKishlna., Bl9d 

and other products; Dehydrating receptacles for-. 

(P) I'ronkel.»004* 

products. (P) Phillips, and American Cotton Oil Co. .. itl027 
products; Apparatus lor sterilising or other hcat-procosslog 

-. (P) Ingram.D727* 

products ; Manufacture of-: 

(P) Kellogg Co. .. . .. 13690 

(P) Luft.1371 

(P) Mininberg .. .. .. .. .. .. ii230 

products; Manufacture of - from albuminous animal 

waste. (P) Hlldebrandt, and Cl3emlcal Foundation, Inc. b 72 
products; Manufacture of —~ from hydrogenated oils. 

<P) Boyce, and American Cotton Oil Co. .. .. B310 

products; Preserving-for canning. (P) Allen .. .. B534 

products: Simultaneous production of demineralised amyl¬ 
aceous substances and lower nitrogenous - from 

tubers of cereals. (P) Boldin and Effront .. .. n922* 

products; Sterilising-. (P) Andrews and others .. ii65l 

substances; Disintegrating-, (P) Thomson .. .. BSl 

substances; Preservation of - by cooling. (P) Ottesen D310 


Foods for animals; Manufacture of-. (P) Molasstne Co., 

and others.B274 

canned; Vitamin C In-. Eddy and Eohman .. Bl9i> 

canned; Volumetric deterniination of tin In-. Willey 

70t, J3273 

(?ontamlnation of-with zinc. Sale and Badger .. .. ii273 

Flavouring with vanillin. (]*) Soc. Cliini. Usines dn 

Khdnc .. .. .. .. .. .. .. .. I3.'»33 

Furnace for ashing-in porcelain crucibles. Martin .. 13539 

Manufacture of cereal-. (P) vSehoen .. .. ul49 

Manufacture of poultry and animal - from waste and 


B140 

(P) 

.. J3.'i72 
17T, 13273 
.. nl49 
B229 


B961 

B309 

B60 

11994 

11488 

13692 


condemned foods and the like. (P) Lewis 
Preparation of flsli otTul for cattle, and poultry- 
Lewis .. 

Preservation of-by sterilisation. Dugdale 

l*rc3ervlng-. (P) Sehelb and Koch 

Fo04lstuff8 ; Alkalinity of ash of-. l*fyl and Samter.. 

Calculation of extract In —— by Wliidlsch’s nn‘tho<l. 
Grossfiild 

Determination of purine bases In-. Kollmanu .. 

Mustard Hour and oil as preservatives for-. D''Iug(' .. 

Preparation of vltnmln-free-. (P) Funk and Freedman 

Testing for incipient putrefaction of-. Tillmans and Otto 

Formaldehyde. Von Wartenberg and others 

Action of ozone on hydrocarbons with special reference to 

nroiluctlon of-. Action of ozone on «-hexane. 

Blair and others .. .. .. .. .. 287 t, 13807 

"AlcohoHi fermentation ■'of- by osmium. Mdllcr .. «232 

and aliplmtic -imlnes ; Manufacture of condensation proditefs 

of-for use ns vulcanlsatloji flccclcrntors. (P) 

Shepard and others .. .. .. ., 1335, nl020 

Alleged reduction of carbon dioxide to - by hydrogen 

g jroxide, and the assimilation hypothesis of Tliunberg. 
ach and Monosson .. 

Behaviour and detection of —— In plants and plant sub¬ 
stances. Sabalitschka and Biesemberg 

Behaviour of-in titration of atnluo-aeids. Tarugl 

Behaviour of-towanls animonhi. Ferrini 

Foinbustion of methane to-. Tropscli and Roclen .. 

Compositions containing-. (P) lllrchbcrg 

Detection of-. Sumner 

Determtrmtion of . and its behaviour wlien heated with 
llmo. Tarugl 

Determination of-In presence of acetone and acetalde¬ 

hyde and of formaldehyde and acetone in presence of 
each other. Mach and Herrmann 

Determination of-In wine, Seiler 

Effect of-ill determination of sugar and starch in plants. 

Sabalitschka and Rlesenbcrg 

Electrolytic oxidation of-. Del IVesno. 

Electrometric determination of-. MUller and Lbw 

from formic add. Meils .. 

[nduence of —— on the haricot bean. Xlcolas and Nicolas 

Influence of-on function of plant enzymes. Sabalitschka 

Interaction of - with fused caustic alkalis. Fry and 

others .. .. .. ,. .. .. .. B979 

Oxidation of hydrocarbons with special rcierenco to pro¬ 
duction of-. Wheeler and Blair . 

-phenol eondcnsatlon product type; Production of articles 
of the ——. (P) Indurlt Products Co., and Falrgrlcve 


11401 

Bd46 
134 44 
11925 
B232 
1I40U 
11204 

11692 


p446 

13486 

B306 

Be53 

B847 

11888 

n27 

B842 


B75 

6756 


and phenol; Viscosity of syrupy condensation products of 

——Drummond .. ,. . 828r 

-phenolic varnishes and the like : Manufacture of-. (P) 

Filhoi.. .B797* 

and phenots; Manufacture of artificial resins from-. (P) 

Pollack and MOhrlng.B63 

and phenols; Manufacture of resinous condensation products 

from-. (P) Perl und Co. .8879 


VAOK 


Formaldehyde— corUinued. 

and phenols ; Manufacturo of resins from-. (F) Bakcltte 

Gcs.. and Hessen .B566 

P<^ymerlsattOD of - by Phateolun mulUfiorui and pelar¬ 

gonium, with formation of carbohydrates. Sabalitschka 

and Blcsenberg .B306 

Preparation of-. (P) Uelster, Lucius, u. Brtlnlng .. B449 

Preserving partly polymerised —(P) Meyer, and Inter¬ 
national Chemir.af Co. . b353 

Beactlon between soya sauce and-. Isblo and Endo .. u30 

Shipping containers for-. (P) White, and Perth Amboy 

Chemical Works . b233 

soap; Manufacture of potassium ——. (P) Becker .. ii390 
and urea or its derivatives; Manufacture of condensation 

products of-. (P) Goldschmidt and Neuss .. b185 

and urea ; Pollopas, a condensation product of-. Poliak 

and Ripper .. .. .. .. .. .. .. B878 


and urea, thiourea, or their derivatives; Manufacture of 

resinous condensation products from-. (P) Poliak 

B720, B963, 11987 


Formalin. Sm Formaldehyde. 

Formarnido; Preparation of-. (P) Meyer .Ii450 

Formates; Action of -on growth of certain plants In pot- 

cultures. Richet, Jun. .. .. .. B646 

Manufacture of(P) Auerbach .. .. .. .. B996 

Preparation of pure (P) Elektrochem. Worke, and 

others .. .. .. .. .. .. .. .. B448 

Production of alkaline-earth-. (P) Badlsche Anllln u. 

Soda Fabr. .. .. .. .. .. .. .. B537 

Production of - from carbon monoxide and bases in 

presence of water. Fischer and Von Phlllpimvlch .. B535 

Formic add; Catalytic decomposition of-. MUller and 

MUller.B1029 

Determination of-In wine. Seller .. .. 13486 

Formaldehyde from-. Mells .. .. B888 

Manufacture of -. (P) Dadlsohe Anllln u. Soda Fabr. B731 

Preparation of highly concentrated-. (P) Koepp und Co. bBII 

Production of - from carbon monoxide and steam and 

from carbon dioxide and hydrogen. Srhriuier .. .. B.')74 

Teat for-. Masriera.B1029 

Volumetric dotennlnation of-. RIesser .. .. .. 875 

Formol. See Formaldehyde. 

5-Formylamlnoaccnapl»thcne. Morgan and Stanley .. .. 344 t 

Fractionating columns. (P) Mackenzie and others .. .. 11360 

columns ; KOlclcncy of-. Calingacrt and Huggins, jun. )3735 

complex mixtures and recovery of volatile liquids. Lcmolc B542 
tower for pressure cracking stills and the like. (P) Bell, and 

Sinclair Kehning Co. .. .. .. .. .. B.550 

Frangula emodin ; Synthesis of-. Eder and Wldnicr .. iill3 


Freezing points of pure substances and eutectic mixtures ; Appa- 

ratu- for acterminatiou of-. Washburn .. .. it452 

Fruit: Canned -. Savage and ITunwlcko .. ,. .. nl48 

Colouring citrous-. (P) Denny.Bl49 

Dehydrating-. (P) EIspuss and Maloney .. .. hOOO 

Disinfecting-. (P) Pichler and WOber .. .. .. 8962 

dried ; Determination of moisture In-. Hills .. .. b70 

juices ; Clarifying-. (P) Ousmer.1J350* 

juices extracted by pressure; Composition of-Andr6 B148 

juices; Gel-forming power of-. Wendelmuth .. b612 

juices; Preserving-. (P) Coombs .. .. .. b672 

juices; Removing sulphur dioxide from preserved-. (P) 

SpltiUaky .B1027 

juices; Treatment of acid-by hot tiiversion. (P) 

Mathis . b648 

or the like; Proci'sses of treating-. (P) Brogden, and 

the Brogden Co. .. .. .. .. ., .. b489 

Mlcrochemlca! detection of acetaldehyde in-. Grlel>cl B922 

I’reservatlon of-. (P) Stabback .. .. .. .. b489 

Preserving-and apparatus for treating air for use in 

the process. (P) Cuthbertson .. .. .. .. b690 

Ripening of-. Traetta-Mosca and others .. .. b273 

Vacuum dehydration of-. Buchanan and Zook .. .. b148 

Fuel: 

(P) Lepsius . b818 

(P) Marignon .. .. .. .. .. B858 

(P) SutcUBc .B1003 

briquattes. See under Briquettes. 

Combustion of solid-, (P) Baum, and Wostinghouse 

KJecirlc and Manuf. Co. .. .. .. .. .. B244 

containing bitumen ; Drying of damp-. (P) Rude ., n662 

Distillation of -. (P) Elcctricu Improvements Ltd 

and Weeks.nl004 

jllstniatlon shafts: Internally heated -. (P) Metail- 

bank und Metatlurgische Gee. A.-G. .. .. .. b075 

Distribution of-in reverberatory furnaces. (P) Easter, 

and American Smelting and Henning Co. .. .. b301 

Drying-with steam. (P)8trache.. .. .. b898 

Evohttlon of hydrocarbons from-. (P) Wlsner, and 

('arliocltc Co. .B548 

for firing bricks and other purposes. (P) Curtics .. B10O3 

Fractional dlstlllalion of-. (P) Christians .. .. b821 

for Internal-combustion engines; Preparation of a car- 

buretted-. (P) Terrlssc . b626 

Klin for recovery of by-products from-. (P) Newberry b367* 

Liquid-: 

(P) Ferrer and Power .. .. .. .. .. bC26 

(Pj JacotM, . b460 


liquid ; Burners for-: 

(P> Cu6nod .. .B9S4* 

(P) Wilson and Co., and Foden .B780* 

K 2 
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Fuel— antiinued. 


liquid; 
liquid ; 


liquid ; 


KurnliiK-. (P) Norton and Hobbs 

Manufacture of —: 

(p) Block . 

(P) Butler 

(P) Byrnes .. 

(P) ChorboDnean .. . 

(P) Dollen and Hostettlcr . 

(P) Plauson’s ForschunRsinstltut .. .. 

Manufacture of compound-. (P) Clement, 

Olid Kent County OU Corp. .. 

Low*temperature distillation oi-. (P) Merz and McLellan, 

and weeks. 

Manufacture of artificial-. (P) Diets and others 

Manufacture of carbonised-: 

(P) Strafford and Pick. 

(P) Sutcliffe . • • m V 

Manufacture of coked, scmi-cokod, or fused-. (1) ircnt, 

and Trent Process Corp., 

Manufacture of useful products from-. (P) Tiluselmann 

powdered; Burners for-. (P) Brlchtmoro 

powdered ; Combustion of-. (P) Wood .. .. • • 

powdered ; Combustion of-alone or together with liquW 

or gaseous fuel in furnaces, kilns, and the like, (r) 

Procter .. . 

powdered: Firing with-. (P) Wood .. , •• 

powdered; Furnaces burning -. (1*) Entreprlses Simon 

Carves, and Soc. Anon, pour I'Mtlllsation dc» Com¬ 
bustibles . . c. \lx 

pulverised; Apparatus for burning --. (D Smith, anu 

Wellman Smith Owen Kngincering Corp. . . •• 

pulverised; Furnace for-. (D Barnhurat, and buUcr 

Engineering Co. .. .. • • • • ik' * tl' 

pulverised ; Furnaces for burning-. (P) Doutscnc 

Babcock u. Wilcox Dampfkesscl-Werke A.-C. . . 

pulverised ; Production of-from soda pulp black liquor. 

(P) Plurnstead, and .lessup and Moore Paper Co. 
pulverised; Use of — for steam raising. Coates.. .. 

pulverised : Water -cooled furnaces for Imruing-• (I) 

Coodrlch and others .», * • 

pulverisers; Solid ——. (P) Soc. Anon, pour I i.tllisation 

des 0>inbustihlcs .. .. .. •• •• 

pulverulent; Preparation of-for the purpose of con¬ 

verting their ashes Into hydraulic cement. (P) Bouchaud- 

Pracelq ., .•* 

Purifying ground-by agglomeration in a bath of water 

mixed with oil. (P) Soc. do Rcchcrchea et do Pcrfec- 

tioniiemcntfl Industricls . • • 

Beooverlng-from residues. (P) Ullrich and otu- rs 

residues; Manufacture of cement or cement mortars from 

-. (i>) Guertuer. 

Solidified liquid-. (P) K'ranlch, and Sternau and Co .. 

Solidified oil-. (P) Illcmaim . 

Treatment of-. (P) Electrical Improvements, Ltd., 

and Merz . 

Utnisallonof-. (P) Brandea .. * 

Fuel lleaearch Board ; KeiKut of-for years 1922 and 192.^. 

Production of air-dried peat 

Fuels; Composition of gases evolved on heating solid-. 

Lcbcau .. .- •• • • 

Content of combined water in solid-. Kreulen .. .. 

Determination of moisture, a.sh, and volatile matter In sohd 
-. (routal 

Determination of volatile constituents In solid-: 

De Waard 

Kreulen.. 

Distillation, dogasiflcatlon, or gasification of solid-. 

(P) Hcllmann . ,-• •• 

for internal-combustion engines. (P) Midgley, jun., and 
General Motors lleaearch Corn. 

liquid : Calorific value of-Morpurgo. 

liquid : Cracking-. (P) llclfimsteln . 

liquid • Preparation of- from vegetable oils. Gallo and 

Corelli .. . 

liquid ; Production of-c<»nta[iHng alcohol. <P) liOrlette 

liquid U.S. (ioverurnent specification for-and methods 

of wasting 

Maximum temperatures and pressures attalnablo in com¬ 
bustion of gaseou-s and ll<iui<l ——. Goodenough and 
Felbock .. .. • 

Motor-. See under ilotor. 

Fugutoxln Ishiwara 

Fuller “ earth. AVc under Earth. 

Fulling agents capable of dissolving fats; .Manufacture of-. 

(Pi Glps . 

textile materials. (P) Meister, Lucius, u. Briining .. 

Fume absorber for the laboratory. Patterson 

Collc^ioo of mctallnrglail -. (P) Doremus and Geos- 

venor . 

Fumes resulting from chemical reactions ; Size of the particles 

of-. Bcmy .. . 

Fuming liquids ; Apparatus for analysis of-. Bosshard .. 

Fungi: Thread-. Se4 Hyphomycctcs. 

Vitamin oontent of various edible-. Kara 

Fungfclda! action of soap solutions. Bchmldt 

products; Manufacture of(P) Koholyt A.-O. 
Fungicides: 

(P) Bayer und Co. .. .. . 

(P) Meister, Lucias, u. Briining •.. 

Pur; Carrotlng-. (P) Parks ; 

dermatitis due to faulty dyeing. Parsons 
Radioactive-. (P) Tapparelll 


B975* 

b210 

d503 

B210 

B210 

Bld06 

B005 

b85 

moot 

b587 

n9;i2 

1)625 

I)20ft 

11548 

1)818 

B411* 


1)587 

1)411* 


B163 

1)818 


B740 

16IT 


1)208 

111006* 

B9H3 

1)779 

B85 

1)244 

B45 


Br)85 

B408 


B890 

1)817 


1)10.5 

B285 

B505 

B458 

B85 


Bftl7 


B62 

BOO 

282T 


1)867 
B376 

.. 1)30 

.. B705 

.. H84f) 

.. B534 

B804, BH4.5 
.. B938 
.. B864 
.. B481 


PAG* 

rmfural: Colorlmotrio dctMmlnatlpn at -• Ypmigbiu* ■ 

and fta^dSvaUves':' Kediiction oj —— with platinum oxide 

as catalnt. Kaulmann and Adame .. .. aim 

Deelen o? column atlUc for dtotllllng mlxturea of water and 

Determination of-. Perrier and Oortner .. .. bM 

as lacquer coating solvent. Gardner _I.’ 

from tnalie cobs; Boonomlo aspect of production of -. 

Mains and La Forgo .. •• _L" ® 

from pentosans In wood cellulose; Determination of ——. 

pSwell and Whittaker .Al 

Production of a disinfectant containing-(P) Asch- 

Produrtlon of —^ from malio cobs and oat hulls. Ia 

ProduMton of —— from vegctoble materials containing 

pentosans. (P) La Forge and pthcre .B7» 

Fumacc atmosphere Indicator. (P) Hill.B0« 

linings and the like. (P) I/)ke .. •• •• 

llnititfs ; Manufacture of basic-. (P) Hods^ .. • • B748 

lininks; Kefractory blocks for-. (P) Thornton and 

operations; Conducting-. (P) Skinner.B380* 

(P) Dennis .. ,. 

Ip) HarrUon, and Drying Systems, Inc.8M7 

)p\ Tinier •• •• *• 

for nnncnllng and tempering . (V) Speck and Kennedy .. B861* 
Anmilar mtVffle — (T-) Woodall, Duekham and Jones 

(1020), Ltd., and Duekham .. .. .. ; ■ • • Bsea 

App.-;ratua for controlling flow of ore through routing-. 

(P) Sdhnleln. and Allls-Chalmcrs Manuf. to. .. .. 8682 

Appiiratus lor discharging rotary tube-. (P) Chem. 

Fabr. Orleshcim-Hlektrnn .. .. . . “aao 

lor ashing food and excreta In porcelain 

Attaining high temperatures of combustion In burning fuel 
in brick-. (P) ', . 

for bagasse and liquid fuel. (P) Alrawo .8183 

blast-; Construction of-. (I) Kirby ■ 8188 

Iflast of cupola- and blast-. Gottscfiulk, and Belnshagen 

a 0(^ '* ** ** *" Bvra 

blast-; Effect of combuatibfllty of coke on stock descent In 

_llnyster and Joaepli .. .. •• •• B4iO 

blast-; Fixation of nitrogen as cyanide in ——. Franchot .. B376 

blast- • Formation of metallic obstfuotioiw tu-. Bogltch B470 

blast-; Gdiiut Index of - bloM'ii with oxygon-enrlcbed 

air. Dorclavc •• •• . •* yx * * 

bl.ist-; M)‘an8 for fuciUtatiug reactions In -. (P) Des- 

ebamps • • • • • • * • • • * * 

Blast tor metallurgical - -. (P) Van Niiys, and Air Redue- 

lion f'o .. •• •• *' *’ ** ** Bu88 

blast- • Jlothod of operating-• (F) Goffin and McGaul^ B562 

blu.st-; Method of operating-and similar furnace*. (P) 

Kirby . 

blast-; Reducing coke conaumptlon in-, (P)ThomAa.. b752 

blast-; Smelting In- (P) Cayer*.BU50 

blast-; Tuyires of-. (V) Beaton •• •• •• 

blast-; Use of air more or less enriched with oxygon In-. 

8elglo «• •• *■ *• *• ** ** B699 

for burning coal dust, powdered fuel, and th)' like. fP) Bclavolne B40 
burning tKiwdered solid fuels. (I*) Entreprise* Simon Carves, 

andSoc Anon.ixmrrUtllbationdesCombuaUbles .. .. 8163 

Calelnlnc -_ (!') Units, and Mathioson Alkali Works .. B890 

rllrbonlsing-. (D Berthelon .. •- 

Coal dust and air .supplies in Siemens-Martin and like -. 

(P) Fellner und Ziegler .8951* 

Ooinbiistlon of fuel In . (P) J>e Coimlck .. .. .. B932 

tVjmbustlon of powdered and fluid fuel In --—. (P) Procter B.587 

Consiiieratlons ntfeetlug the thennal balance of-. Lln^t B39 

Coustnietion of. and method oi operating reverberatory heating 

-. (P) Deliley . 

Crudblc and like-. (P) Telsen .B718* 

CuiK)la —. See under C'lipola. 

for delcrminiithm of fusing point of coal ash. Kaplan.. .. B775 

Device for promoting combustion of carbon monoxide in-: 

(P) (Yuig. 

(10 (.’raig. and Oarbon Monoxide Burner Co.Bl63 

for dry distillation of M'.isb> rellulose liquors and similar masses. 

(P) Rinman an»l others .. .. .. .. .. B374* 

Electric: 

(?) B«ily.B876 

d') B)-niiett, an«l Seovlll Manuf. Co. .. .. .. B71H 

(?) Beyer.h718 

(P) (Tadwell. and Electric Railway Improvement Oo. B663 

(P) Callaghan and b'lhleln .. .. .. .. B.524 

(P) Clllford, and Srovlll .M.anuf. Co.B63H 

<P) Coli>y, uixi Mciroitolitan-Vlckers Elootilcid Co. 

(P) Colby, and W)!stlagliouae Electric and Manuf. Oo. B&34 

(P) Collln-s, anil General Electric Co. ,. .. .. POf’l 

(P) KalUng.B9r»l 

(P) I./COi):irz .. .. .. .. .. .. b71H 

(?) Tagllaferri .. ,. .. .. .. Bl82 

(P> Weaver, and Weaver Co. .. .. .. . • bfi39 

(P) WeKtlnghou.se Electric and i^nuf. Co. .. B890*, 

(P) Wlhl and Barfield. 

Electric annealing, hardening, and smelting - . (P) Oomdl 

electric; Apparatus for treating-. (P) BoU^ .. .♦ B301 

Electric arc-. (?) UadAway, Jun. .. .. 

Electric arc-for burning porcelain, refraotory mateiialt otc. 

(?) Sleraens-Sehuckcrtwerke Ofis. .. .. •• 

electric arc; Covers for-. (P) Fox.. »• 

electric blast-; Gas economy of-. Dtmvr.. .. •• ® „ 

Electric-for calcining limestone. (P) SwarbMk .. *• 
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Ud 


Furnacet-~«im<tntt«({. 

eiectrlo; Fonolng ooatlnuotu electrodes for - 
stem 


(V) Belfen- 


Klect^o grairalAr carbon resistor —Austin . 

Ulectrio paphite resistance-. Bryan and others .. 

BlectJlo—-and heating elemenfa tlierefor. (P) VTeatliighoiise 

Blectrlo and Manuf. Co. .. .. 

clectrlo; Heating motaU or alloys hi (P) Ealltng and 

others ■# «. ■■ •• .« ». •. 

Bleotrto —for heutiog In a vacuum to a high temperature. 

Lebean and Pioou . 

Bleetrlo indnotlon ■—: 

(P) Brayton, and Induction Furnace Oo. 

(P) Brophy . 

(P) Frick. 

(F) Kentschler, and Westlnf^use Lamp Co. 

«]eotrio induction; Heat control for -. (P) Bisdon-Dew 

and others .. . 

Electric induction-and other apparatus heated by induction. 

(P) Northrup. and Aiax Klectrothenulc Oorp. 

olectno: Means lor proauclng a sooty vapour in-. (P) 

Little, and Westinghouse Bloctrlc and Manuf. Co. 

Electric melting-. IP) Gregg, and Whiting Corp. 

Electric — for melting metals. (P) Bennett, and Scovill 

Manuf. Co. 

clectrlo; Mercury, poisoning from blgh-frcqucucy iti<luction 

Jordan and Barru^vs . 

Turner . 

electric; Method of feeding-with current so as to keep 

power consumed constant. (P) Quattriuo. 

Electric muffle-. (P> Valentino, and General Electric Co. 

Electric-, particularly for melting and treatment of com¬ 
posite metals and alloys. (P) Lombardi. 

Electric-with precipitator for producing sine oxide. (P) 

Thomson and Fitzgerald . 

Electric resistance-: 

iP) Hancock and HancO(^k . 

(P) Little, and Wostlugliouse Electric and Manuf. Co. 
(P) Held, and Westini^ouse Electric and Manuf. Co. 

electric; llcsistanco elements for-. (P) iJcli)crt .. 

electric r(»istance; Heating elements for rotating-. (P> 

Finspongs Metallverks Aktiebolug. 

Electric shaft-. (P) Uolmgren . 

Electric smelting-: 

(P) Kawal. 

(P) liliawlian and Sagebltd . 

Electric smelting-and feeding and distributing apparatus 

tlierefor. (P) Klugh, and l'’oderaI Phosphorus w. 

Electric smelting - and method of operating them. (P) 

Sethmaii, and Electric Bosearch Co. 

Electric-for smelting ores. (P) Bow . 

electric steel; Operation of-. (P) Dixon. 

Electric - for welding, tempering, burning, or bir heating 

for other piirnosea. (P) Cornelius. 

Electrically hoatea-. (P) Blxon Co. . 

Enclosed metallurgical-. (P) General Electric Co. 

this-or oil-heated smelting-, (P) U&umert. 

for heat treatment of metals. (P) Beilis Heat Treating Co. .. 

Heating melting-or the like with oxygen-enriched air. (P) 

Weymann, and Elsen u. Stahlwerk Hoesch. 

for heating motal plates and other articles. (?) Lackeand Boyer 
for heating retoits for destructive dlstillatrou. (P) Morrison. 

and I)bw vhemlcal Co. . 

for heating rvt»>rts for reduction of ores. (P) Tanler .. 

Heating and smelting-. (P) Elsen- und Stahlwcrk Ifocsoli 

for heating tin-platcs and the like. (P) Hughes and otiiors .. 

Helleal-hearth roasting-. (P) Bracq-lAurcut 

and the like: Operating the crusher rolls cmploycil with - 

(P) Wollaston. 

Liquid-fuel-. (P) Burdon and others . 

Mechanically rabbled roasting-. (P) Oeschwlnd .. 

for melting and oasUng metals. (P) Benjamin. 

Metallurgical-. (P) Mlllward. 

Method of operating-. (P) Clark. 

Muffle-. fP) Tone, and Carborundum Co. 

Muffle, enamelling, and like. (P) Baud 'Huln. 

muffle-; Operation of-. (P) Roberts . 

OU blast for-. (P) Orablll. and American Smelting and 

ReBnlng Co. 

oil-flred -. (P) United Oil and Coal Oorp., and Roberta 

Oll-flred - for chemical work. (P) Allen, ami General 

Chemical Co. 

Open-hearth-: 

(P) Eemp. 

(?) Loftus. 

open-hearth: Absorption of sulphur from the heating gas In 

Slomens-Martin-, Jung. 

open-hearth; Absorption of sulphur from produccr-gos In-. 

Noad . 

open-hearth-beatedbygos. (P) Schrelbcr. 

open-heartii; Mwiulacture of basic refractories for-. (?) 

Meyer, and Davison Co. 

opon-hearin; Eeoovery of waste heat in operation of 

Dyrssen. 

open-hearth; Stomens-Martin with coal dust firing. (P) 

Vogt and Hlrohhof . 

Ore-roastlng-. (P) Leavitt and Hughes . 

for pulvsriMd fuel; 

(P) Bamhurst, and Fuller Bnsdneerlng Co. ■ • 

(P) Deutsche Babcock und Wilcox Dampfkessei- 

Werke .. 

Refractory for metallurgical (P) Hale .. 


Bses 

B2e8 

B794 

BddO 

B33d 

B47d 

nl82 

ft6H8 

B302* 

B340 

i)476 

1)794 

1)1R2 

1)138 


B876 

1)794 

H62 

B951 

B522 

II787 

Hi 38 
B182 
BlOl 
BlOl 

H7;)2 

H79J 

B221 

B523 

BQ38 

n33« 

1)21 

1)637 

>11018 

U408 

1)875 

U793 

1)874 

B180 

B961* 

1)8 

B47G 

B602* 

B980* 

1)182* 

t>8.')* 

H622* 

U679 

n60l 

1)20 

111014 

U830 

B239 

B3 

B301 

B544* 


B718* 

b717 


1(384 

1)602 


U514 

u518 


B?d2 

B22L 


1)40 

8679 


Furnaces— t'ontiwied. 

Regenerative —: 

(P) Diehl and Wortou.. .. nlOOO 

(P) Edelstahlwerk ROehUng A.-G., and Ziegl« .. 1)960 

(?) Ridge. b«2, 1)584* 

Regenerative gas metallurgical-. (P> Kiemens ., .. «429 

Regenerative-for gas production and the like. (P) Dobson, 

and Sugden and Co.B326 

Begeneratlvely heated vertical retort-. (l*) Van Ackeren, 

Koppen CJo.ij662 

Regenerator gaa retort-. (P) Toogood, and Dempster and 

Sons, Ltd. .B209 

Removing carbon and soot in-. (P) Loebor b663 

Repairing linings of-. (P) Kemohan and Hull ii221 

Retort-: 

(P) Mftlutlrc . b2(I9 

(?) Vickers, Ltd., and Lucas. 

Retort -for low-temperature carbonisation. (P) Mclutlre bToi* 

Retorts and ——. (P) Bonnard .juv.is* 

reverberatory; Dlstributlcm of fuel In-. (I*) Easter, and 

American Smelting and Refining Co. .))3<i| 

llosstlug-. (P> Pike. .. .. j)91i 

Roasting-for zinc liotntlon concentrate. Fulton and Read DloiO 

Rotary-: 

(P) Coj>p6o et Cle., mid Eavau .. .. .. .. 1)932 

( ?) I'clirson . .. . - B3U 

(P) Perkins . .. idoou 

Siemens open-heurth- (I') .. .. .. b752 

Slemena-Mjirtln ; Rcgulutiou of gas producers and-. Bullc n424 

Smelting-. (P) Jones .. .B388 

Structure and method of operating iieatlng-. (P) Kemohan 

and others .BS7C* 

Structure and operation of ojien-iieartU und oilier legeneratlve 

-. (P) Kemohan and others.1)338 

tunnel-; Direet-flred-for fl.vatloii of nitrogen. (P) Von 

DIcbowsky .9788 

Tunnel-lor metallurgleal Uf o. (P) Soc. Anon. Cockerill B221 

Utilisation of waste gases from-. (P) HuRer and MclAron i)237 

Vertical retort.-. (P) Van Ackeren, and Koppers Co. .. BT02 

Fusalu ; Analyses of-. licet .n973 

Fuse cords; Manufacture of slow or rapid burning-. (P) Fried- 

rich .. .. .. .. .. .. J)2 <i2 * 

Fusel-oil; Formation of-and inlluencc of higher alcohols on 

quality of boi^r. Mummo .J)687 

Hlgh-infillug residue from molasses-as a source of capticacld. 

Marv'ol and Hoger .B+38 

ihirlflcation of-. (P) Wlllkle, and r.8. Industrial Alcohol 

t'o. .UoTO 


G 

G-acid. Hei' 2.6.8-EaphU>oldisul|.homc acid; 

Gadolinifc ; Separation of yttrium from otlier elements of-. 

Holla and others .1)979 

Gnlftctose ; Application of biochemical method of cliaracterlslng- 

to study of comiKwItion of pectins. Char|)entler .. .. )i27 

i'crnieutatlon of —- by Sdccharomi/cr.t cer/^igitr. Sdbngen and 

Coolhaas .. .. .. .. .. .. .. .. 1)992 

Galactose-sulphuric acid. Akamatau.927 

Ualbunum oil. iindfr Oils, Es.scntial. 

(Jaleaaof/ieinalu ; Galuteolln,anewgluco.>ddcfrom-. Bargi-rand 

White.1)197 

Galegino. Spilth and Prokopp.H399 

Constitution of-. Tauret .H442 

Gallium: Extraction of germanium and-from germaultc. 

Thomas und Pugh .1)56(1 

Galuteolin; a new glucoalde from Oafrtfa offifitutlu. Burger and 

Wlilte.■.8197 

Oalvanl'^ed Iron or steel; Manufacture of-. (J*) Lysaght, Ltd., 

and Lysaght. b20 

Iron; Thickiie.'W of zinc coating on-. Bablik .. .. 1)1016 

Galvanising butlw ; Heating-. fP) TiuBbull. 1)837* 

baths; Preventing formation of hard zinc in-. (P) Bonie- 

niuDJ) and others .1)20 

clectm-: ApjMiratus for-. (P) Klwchner. b340* 

Iron.^(l’) Berman.i»22l 

hon or steel wire and other articles. (P) Hernuin .. .. h476* 

h’ew method of-. Bablik. . .. i)299 

Gambler; Differentiation of Indian cutch and cube -. filggs i)758 

Garbage and the like; Apparatus for treating-. (P) Overton B534 

Gas absorption towers; Extension of the(Mry of-. Van Arsdcl B321 

AiDorption appanitus for determination of orgaoio vapours In 

. Kattwinkol .b546 

analysis; Absorption pipette forSaunders .. .. B116 

•nualysis apparatus: 

(P) Cooper and Slsler. b80 

(P) Uehilng .B3r.8 

-analysis apparatus: Bone-Wheeler-. Grice and Payman b771 

-analysis burette. Moldenhauer . b7:U 

nnalysls; Influence of dlssoclntlon of eopp«r oxide In--. 

Bunte and Wunsch. b582 

-analysis methods ; Exact-for analj^ii of gaseous fuels. 

Ott. B932 

analyris: New method of-. Detomdnation of hydrogen 

in electrolytic oxygen. Geberth. b204 

analyiU; New zaeUHM of micro--. Reeve .. ,. B928 

Apparatua for dlstiiUag from non-coking bituminous 

materials at low temperatures. (P) Koppers .. b4 
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Fuel— antiinued. 


liquid; 
liquid ; 


liquid ; 


KurnliiK-. (P) Norton and Hobbs 

Manufacture of —: 

(p) Block . 

(P) Butler 

(P) Byrnes .. 

(P) ChorboDnean .. . 

(P) Dollen and Hostettlcr . 

(P) Plauson’s ForschunRsinstltut .. .. 

Manufacture of compound-. (P) Clement, 

Olid Kent County OU Corp. .. 

Low*temperature distillation oi-. (P) Merz and McLellan, 

and weeks. 

Manufacture of artificial-. (P) Diets and others 

Manufacture of carbonised-: 

(P) Strafford and Pick. 

(P) Sutcliffe . • • m V 

Manufacture of coked, scmi-cokod, or fused-. (1) ircnt, 

and Trent Process Corp., 

Manufacture of useful products from-. (P) Tiluselmann 

powdered; Burners for-. (P) Brlchtmoro 

powdered ; Combustion of-. (P) Wood .. .. • • 

powdered ; Combustion of-alone or together with liquW 

or gaseous fuel in furnaces, kilns, and the like, (r) 

Procter .. . 

powdered: Firing with-. (P) Wood .. , •• 

powdered; Furnaces burning -. (1*) Entreprlses Simon 

Carves, and Soc. Anon, pour I'Mtlllsation dc» Com¬ 
bustibles . . c. \lx 

pulverised; Apparatus for burning --. (D Smith, anu 

Wellman Smith Owen Kngincering Corp. . . •• 

pulverised; Furnace for-. (D Barnhurat, and buUcr 

Engineering Co. .. .. • • • • ik' * tl' 

pulverised ; Furnaces for burning-. (P) Doutscnc 

Babcock u. Wilcox Dampfkesscl-Werke A.-C. . . 

pulverised ; Production of-from soda pulp black liquor. 

(P) Plurnstead, and .lessup and Moore Paper Co. 
pulverised; Use of — for steam raising. Coates.. .. 

pulverised : Water -cooled furnaces for Imruing-• (I) 

Coodrlch and others .», * • 

pulverisers; Solid ——. (P) Soc. Anon, pour I i.tllisation 

des 0>inbustihlcs .. .. .. •• •• 

pulverulent; Preparation of-for the purpose of con¬ 

verting their ashes Into hydraulic cement. (P) Bouchaud- 

Pracelq ., .•* 

Purifying ground-by agglomeration in a bath of water 

mixed with oil. (P) Soc. do Rcchcrchea et do Pcrfec- 

tioniiemcntfl Industricls . • • 

Beooverlng-from residues. (P) Ullrich and otu- rs 

residues; Manufacture of cement or cement mortars from 

-. (i>) Guertuer. 

Solidified liquid-. (P) K'ranlch, and Sternau and Co .. 

Solidified oil-. (P) Illcmaim . 

Treatment of-. (P) Electrical Improvements, Ltd., 

and Merz . 

Utnisallonof-. (P) Brandea .. * 

Fuel lleaearch Board ; KeiKut of-for years 1922 and 192.^. 

Production of air-dried peat 

Fuels; Composition of gases evolved on heating solid-. 

Lcbcau .. .- •• • • 

Content of combined water in solid-. Kreulen .. .. 

Determination of moisture, a.sh, and volatile matter In sohd 
-. (routal 

Determination of volatile constituents In solid-: 

De Waard 

Kreulen.. 

Distillation, dogasiflcatlon, or gasification of solid-. 

(P) Hcllmann . ,-• •• 

for internal-combustion engines. (P) Midgley, jun., and 
General Motors lleaearch Corn. 

liquid : Calorific value of-Morpurgo. 

liquid : Cracking-. (P) llclfimsteln . 

liquid • Preparation of- from vegetable oils. Gallo and 

Corelli .. . 

liquid ; Production of-c<»nta[iHng alcohol. <P) liOrlette 

liquid U.S. (ioverurnent specification for-and methods 

of wasting 

Maximum temperatures and pressures attalnablo in com¬ 
bustion of gaseou-s and ll<iui<l ——. Goodenough and 
Felbock .. .. • 

Motor-. See under ilotor. 

Fugutoxln Ishiwara 

Fuller “ earth. AVc under Earth. 

Fulling agents capable of dissolving fats; .Manufacture of-. 

(Pi Glps . 

textile materials. (P) Meister, Lucius, u. Briining .. 

Fume absorber for the laboratory. Patterson 

Collc^ioo of mctallnrglail -. (P) Doremus and Geos- 

venor . 

Fumes resulting from chemical reactions ; Size of the particles 

of-. Bcmy .. . 

Fuming liquids ; Apparatus for analysis of-. Bosshard .. 

Fungi: Thread-. Se4 Hyphomycctcs. 

Vitamin oontent of various edible-. Kara 

Fungfclda! action of soap solutions. Bchmldt 

products; Manufacture of(P) Koholyt A.-O. 
Fungicides: 

(P) Bayer und Co. .. .. . 

(P) Meister, Lucias, u. Briining •.. 

Pur; Carrotlng-. (P) Parks ; 

dermatitis due to faulty dyeing. Parsons 
Radioactive-. (P) Tapparelll 


B975* 

b210 

d503 

B210 

B210 

Bld06 

B005 

b85 

moot 

b587 

n9;i2 

1)625 

I)20ft 

11548 

1)818 

B411* 


1)587 

1)411* 


B163 

1)818 


B740 

16IT 


1)208 

111006* 

B9H3 

1)779 

B85 

1)244 

B45 


Br)85 

B408 


B890 

1)817 


1)10.5 

B285 

B505 

B458 

B85 


Bftl7 


B62 

BOO 

282T 


1)867 
B376 

.. 1)30 

.. B705 

.. H84f) 

.. B534 

B804, BH4.5 
.. B938 
.. B864 
.. B481 


PAG* 

rmfural: Colorlmotrio dctMmlnatlpn at -• Ypmigbiu* ■ 

and fta^dSvaUves':' Kediiction oj —— with platinum oxide 

as catalnt. Kaulmann and Adame .. .. aim 

Deelen o? column atlUc for dtotllllng mlxturea of water and 

Determination of-. Perrier and Oortner .. .. bM 

as lacquer coating solvent. Gardner _I.’ 

from tnalie cobs; Boonomlo aspect of production of -. 

Mains and La Forgo .. •• _L" ® 

from pentosans In wood cellulose; Determination of ——. 

pSwell and Whittaker .Al 

Production of a disinfectant containing-(P) Asch- 

Produrtlon of —^ from malio cobs and oat hulls. Ia 

ProduMton of —— from vegctoble materials containing 

pentosans. (P) La Forge and pthcre .B7» 

Fumacc atmosphere Indicator. (P) Hill.B0« 

linings and the like. (P) I/)ke .. •• •• 

llnititfs ; Manufacture of basic-. (P) Hods^ .. • • B748 

lininks; Kefractory blocks for-. (P) Thornton and 

operations; Conducting-. (P) Skinner.B380* 

(P) Dennis .. ,. 

Ip) HarrUon, and Drying Systems, Inc. 8 M 7 

)p\ Tinier •• •• *• 

for nnncnllng and tempering . (V) Speck and Kennedy .. B861* 
Anmilar mtVffle — (T-) Woodall, Duekham and Jones 

(1020), Ltd., and Duekham .. .. .. ; ■ • • Bsea 

App.-;ratua for controlling flow of ore through routing-. 

(P) Sdhnleln. and Allls-Chalmcrs Manuf. to. .. .. 8682 

Appiiratus lor discharging rotary tube-. (P) Chem. 

Fabr. Orleshcim-Hlektrnn .. .. . . “aao 

lor ashing food and excreta In porcelain 

Attaining high temperatures of combustion In burning fuel 
in brick-. (P) ', . 

for bagasse and liquid fuel. (P) Alrawo .8183 

blast-; Construction of-. (I) Kirby ■ 8188 

Iflast of cupola- and blast-. Gottscfiulk, and Belnshagen 

a 0(^ '* ** ** *" Bvra 

blast-; Effect of combuatibfllty of coke on stock descent In 

_llnyster and Joaepli .. .. •• •• B4iO 

blast-; Fixation of nitrogen as cyanide in ——. Franchot .. B376 

blast- • Formation of metallic obstfuotioiw tu-. Bogltch B470 

blast-; Gdiiut Index of - bloM'ii with oxygon-enrlcbed 

air. Dorclavc •• •• . •* yx * * 

bl.ist-; M)‘an8 for fuciUtatiug reactions In -. (P) Des- 

ebamps • • • • • • * • • • * * 

Blast tor metallurgical - -. (P) Van Niiys, and Air Redue- 

lion f'o .. •• •• *' *’ ** ** Bu88 

blast- • Jlothod of operating-• (F) Goffin and McGaul^ B562 

blu.st-; Method of operating-and similar furnace*. (P) 

Kirby . 

blast-; Reducing coke conaumptlon in-, (P)ThomAa.. b752 

blast-; Smelting In- (P) Cayer*.BU50 

blast-; Tuyires of-. (V) Beaton •• •• •• 

blast-; Use of air more or less enriched with oxygon In-. 

8elglo «• •• *■ *• *• ** ** B699 

for burning coal dust, powdered fuel, and th)' like. fP) Bclavolne B40 
burning tKiwdered solid fuels. (I*) Entreprise* Simon Carves, 

andSoc Anon.ixmrrUtllbationdesCombuaUbles .. .. 8163 

Calelnlnc -_ (!') Units, and Mathioson Alkali Works .. B890 

rllrbonlsing-. (D Berthelon .. •- 

Coal dust and air .supplies in Siemens-Martin and like -. 

(P) Fellner und Ziegler .8951* 

Ooinbiistlon of fuel In . (P) J>e Coimlck .. .. .. B932 

tVjmbustlon of powdered and fluid fuel In --—. (P) Procter B.587 

Consiiieratlons ntfeetlug the thennal balance of-. Lln^t B39 

Coustnietion of. and method oi operating reverberatory heating 

-. (P) Deliley . 

Crudblc and like-. (P) Telsen .B718* 

CuiK)la —. See under C'lipola. 

for delcrminiithm of fusing point of coal ash. Kaplan.. .. B775 

Device for promoting combustion of carbon monoxide in-: 

(P) (Yuig. 

(10 (.’raig. and Oarbon Monoxide Burner Co.Bl63 

for dry distillation of M'.isb> rellulose liquors and similar masses. 

(P) Rinman an»l others .. .. .. .. .. B374* 

Electric: 

(?) B«ily.B876 

d') B)-niiett, an«l Seovlll Manuf. Co. .. .. .. B71H 

(?) Beyer.h718 

(P) (Tadwell. and Electric Railway Improvement Oo. B663 

(P) Callaghan and b'lhleln .. .. .. .. B.524 

(P) Clllford, and Srovlll .M.anuf. Co.B63H 

<P) Coli>y, uixi Mciroitolitan-Vlckers Elootilcid Co. 

(P) Colby, and W)!stlagliouae Electric and Manuf. Oo. B&34 

(P) Collln-s, anil General Electric Co. ,. .. .. POf’l 

(P) KalUng.B9r»l 

(P) I./COi):irz .. .. .. .. .. .. b71H 

(?) Tagllaferri .. ,. .. .. .. Bl82 

(P> Weaver, and Weaver Co. .. .. .. . • bfi39 

(P) WeKtlnghou.se Electric and i^nuf. Co. .. B890*, 

(P) Wlhl and Barfield. 

Electric annealing, hardening, and smelting - . (P) Oomdl 

electric; Apparatus for treating-. (P) BoU^ .. .♦ B301 

Electric arc-. (?) UadAway, Jun. .. .. 

Electric arc-for burning porcelain, refraotory mateiialt otc. 

(?) Sleraens-Sehuckcrtwerke Ofis. .. .. •• 

electric arc; Covers for-. (P) Fox.. »• 

electric blast-; Gas economy of-. Dtmvr.. .. •• ® „ 

Electric-for calcining limestone. (P) SwarbMk .. *• 
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^ i* . 

Qas-^comxnitea. 

Mttl&gi and ttie like; Apparatus for feeding fuel Into 

furnaces of —<P) Williams.. b85* 

retorts. (P) Wood . b704* 

retorts; ^ke gas producers for heating ■>—. Terres and 

Scbierenbeck .B585 

retorts; Discharging doors for vertical —— and for other 

services. (P) Dixon, and West's Oas Improvement Co. B327* 
retorts; Refractories for —, with special reference to 

silica. Emery .B874 

scrubbers ; Producer —— for automobiles. (P) Bamber .. B818 

scrubbers and washers; Rotary-. (P) Gas Light and 

Coke Co., and Noden . b326 

scrubbing towers: Design and operation of-. Prune 329T, B971 

semi-water-; Apparatus for production of-. <P) Fajolo B625 
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slu'Ots; Tanka for making —(P) Mlchotto .. .. 8.382 

.Surface tonslon of-. Jyjcrcnter . 8633 

surfaces; Behaviour of gases in contact with-. Bangham 

and Burt . 8468 

tank; Deviirlflcntlon lu a lime-flint —Payne .. .. B512 

Thermal endiunuco of-; 

Stott.H672 

Stott and Indue.B672 

Transferring molten glass to casting or rolling table In manu¬ 
facture of iLigh*grad« plate -. (P| iUechers and 

Miohaelis. 8598* 

Unbreakable-. Berger.8422 

U. S. Government specification for Hat-for glazing 

purposes . 8747 

Use of filter-plates made of sintered - In the chemical 

laboratory. HUttIg. 8235 

w'are ; Apparatus for annealing-: 

(P) Mulholland, and Hartford-Emplrc Co.B830* 

(P) Oliver and others.8034* 

“Glass-granite"; Manufacture of-. (P) Jcekcl, Mijnssoii 

Co. .. 


tdas-ses; Absorption spectra of coloured -. FedotlefI and 

Lebedefl .. .. .. .• .• •• 8597 

Coloured-. Granger . 8870 

Electrical conductivity and transition points of -. 

Schfinborn.8613 

Electromotive characteristics of-. Schiller .. .. B66d 

Hydration of nattural and artificial-. Schott and Llnck B422 

Manufacture of readily fusible -. <P) Patent Treuhand 

Ges. fiir Elektris^e OliDUampen, and General Electric 

Co. B1013 

Method of studying attack of molten -upon refractory 

materials. Hose .B174 

Opaque and coloured- and ceramic glazes of the same 

nature. Granger.8218 

Physical properties of silicate-and their possible bearing 

on the history of igneous rocks. Turner.B980 

Glauconite: Improving the base-exchanging properties of-. 

(P) Spencer, and Permntlt Co.. •• 

Stabilised — ft* water softening. (P) Nordell, and Wayne 

Tank and Pump On. .888® 

Glazes: Apparatus for measoTlng abrasive hardness of —. 

Scote ^ .. ... .BW* 


PAUB 


Glazes— eonlinutd. 

Aventurine-. Parinelee and l.athtop . 8675 

Effect of uranium In various tycs of-. Mathiasen.. Bd76 

Manufacture of ceramic •—». (P) Ges. fiir Tuff- und Ton- 

Technik . 8830 

obtained on clays with varvlng contents of silica, ^umlna, 
and iron oxide; Influence of different salt-glazing 

temperatures upon the colour an<l gloss of -. 

Schureeht . 8673 

Opaque and coloured glasses and ceramic-ut the same 

nature. Granger.B218 

Porcelain-matiuing at high temperatures. Twells. Jmi. b57 

produced at different temperatures ; Influence of varying lime 

content lu clays on propertlM of salt-. schurcclit 8672 

Production of figured ■ on metals, porcelalu, glass, aud tbo 

like. (P) Traubo. 8749 

Use of gelatin In application of-. Gerber .. .. 8713 

Glazing and decorating ceramic wares. (P) Dressier, and 
I American Dressier Tunnel Kilns, Inc. .. .. 833.5 

pottery, porcelain, curtUenwaro, and other porous mineral 

materials. (P) Potter and others .. .. 858 

GlfdiliHa iriofianthoe beans; Chemical und structinal study of-. 

Walton .. .. .. .. .. .. .. »l9a 

Glover towers; Acid distributor for -. (P) Patten, und 

Davison Chemical Co. .. .. .. .. .. n9i>8 

Gluclnum. See Beryllium. 

Glucoklnlu; Growth of maize seedlings as affected by-. 

Eyster and Ellis .. .. .. .. .. .. 8S82 

Gluconic acid ; Production of-by thread fungi. Falck and 

Kapur .. .. .. .. 86411 

B-Glucosan ; Action of hydrogen peroxide and hypochlorous acid 

on-. Craik .. .. .. .. .. 173 t 

Yield of-from low-pressure distillation of cellulose. 

Venn .. .. .. .. .. .. .. .. 8782 

Glucose; .\(;tion of 6N nitric acid on-. TropscU and 

Schollenbcrg .. .. .. .. .. .. .. 8323 

from a-and ^-glucosidoK. Colin and Chnudun .. .. 8312 

See also Dextrose. 

GUu'oslde of liulbus sciUie : Manufacture of tbo cardiac-. (P) 

Chem. Fabr. Saiidoz .. .. .. .. 8692, B91)7 

of methyl salicylate x>resent in the fresh bark of Belula knta ; 

! True nature of the-. Brldel .. .. .. .. H924 

i Glucosidcfi ; Ghioortc from a- and •— — . Colin and Chaudun 8312 

i Synthetic nitrophenol-. Glaser and Walwek .. .. «6U 

j Ohio ; Breaking strength of-and Its relation to the water 

j content. Neumann.. .. .. .. .. .. 8143 

I composition; Tannin and vegetable-. (P) Dirk .. 8*129 

! Jictormiuation of sizing colloids inKirchhoff.. .. 8106 

I JOlcctro-osmotic purification of-. (J*) Elektro-Osinoao 

! A.-G. .87.79 

i Evaluati on of -. Bauer .. .. .. .. .. 865 

i Examination of liquid-. Trcssler .. ,. .. b919 

! and gelatin. Bcchhold and Neuoiaim .. .. B759 

j and the like; Cooling and drying-. (P)H<iffman8 8482 

1 or tJjc like ; Ihrcparatlon of sizing-. (P) Leonhardt .. B92(> 

! Manufacture of-. (P) Stern .. .. BH42 

Manufacture of - and of bone-black. (P) Beyersdorfer, 

! and Zuekerfabr. Fraukenthat .. .. .. Rlo2l 

I .Manufacture of casein-. (P) Dance, and New Zealand 

Co-operative Dairy Co. .. .. .. .. 8143* 

I manufacture.; Method of hydrolysis in——(P) Lloyd 8841 

Manufacture of vegetable-, (P) Krelsmann 8529 

New method of drying-. Stadlinger .. 8684 

; Obtaining grease and-from bones. (P) Lftb 8529 

! Relation between hydrolytic degradation, viseoslty. Jelly- 

i strength, and adhesive power of-. Gerngross .. Bl i2 

! frooJ seaweed. BJasweller .. .. .. .. .. B881 

.standard methods for determining viscosity and Jelly-strength 

of-. De Beukolaer and others B303 

Treating waste leather for manufacture of -. (P) Kraus B304 

j Water-resistant-. (P) Liudauer and Hunt .. .. b920 

) Glutathione ; Catalytic action of traces of Iron on-. Harrison 8963 

Gluten quality. Kress .. .. .. .. .. •. .. B993 

washing problem. Dill and Alsberg .. 8993 

i of wheat; Effect of Inert matter on properties of-. Oerum 

, and Metzor .. .. .. .. .. .. .. 8570 

Glyceride^ Mixed-. Armstrong and Allan. 209T 

; Glycerin; Dehydration of alcohol by mmius of ——. Knecht 


i Elcctro-osmotlc purification of -. (P) Slektro-^oioso 

i A.-Q. . 8755 

Manufacture of alkali soaps and-. (P) Schmidt .. .. 8192* 

I Recovery of-from fermentation mixtures. (P) WiUkle, 

and U.S. Industrial Alcohol Co. .. .. .. B69 

i substitutes. (P) Badisehe Anllin u. Soda Fabrik .. .. 8927 

I Se* also Oycerol. 

I Glycerol; Rlolu-omatemcthodfordetermlnationof-. Bennett BlOl9 

I Determination of - In fate, oils, etc. Strebinger and 

: Strait. 8640 

I Determination of-lu wine. Jffarebi .. .. bIIO 

I as disturbing factor in testing t<x methyl alcohol In etlui 

aloohoL La Wall. b438 

Uanutactuni of - from sugar by fermentaUtm. (P) 

Connstein and Lildecke .. .. . 8959* 

solutions; Evaporation nte of-. Bagster .. .. 63 t 

Syntheids of —<P) &8ex and others .. .. B200 

Sm alto Glycerm. 

Qlycerophosphatase; Occurrence of - !n toka-dlastase. 

Akamatsu. -.B23 
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Glyceryl olcoatearate; Manufacture of-. (P) Walton, and 

Tukalou, Ltd. .. .. .. .. .. .. 1<710 

(ilycldic outers; Reduction of-lu the torpene series. 8 yn* 

thesis of Inactive cltronellol and rhodfnol. Verley .. B615 
(llycogcD ; Constitution of ——. Frlngshelm and others .. B921 

<T]yc-oI ethers of aromatic nitroliydroxy compounds ; Preparation 

of- (P) Matter .B402 

(Wyrol nitrates; Manufacture of-. (P) Chem. Fabr. Kalk, and 

Oelime .. .. .. .. .. .. B318 

Preparation of - from nitration products of gaseous 

unsaturated hydrocarbons. (P) Chem. Fabr. Kalk, and 
others .. .. .. .. •• b452 

(Uycolclilorhydrln and homologucs ; Use of-as solvents for 

resins, siccatives, colours, turpentine, tar oils, perfumes, 
and other organic substances. (P) Itadische Anllln iind 
Boda Fabr. .. .. .. .. .. .. •• n682 

filyrolide ; I^roparatlon of-. (P) Deutsche Gold* ii. Sllbcr* 

Hchclde'An.'>t.‘»lt .. .. .. .. .. .. B401 

♦ Jlycosine ; Manufacture of dyestuffs from --. (P) Lehmstedt »002 

Glycyrrhlzln ; J*rcpiiratlon of commercial-. Bertolo .. iiir»l 

ti'ont skin. under Skin. 

<iold*ehroTiiIinn alloy's. Vogel and Trilling .. .. .. uOO 

colloidal; Oxide content of-: 

Pauli .B8H5) 

Thclsen H 88 H 

conerntrates ; Use of oxidluers lu cyanide treatment of.. 

Watson H98 

crystals; Preparation of-. Adam .. B71d 

Determination of mercury, palladium, and — , and separ¬ 
ation of these metals from other metals. Moser and 
NIcssner .. .. .. .. .. .. .. n 2 o 2 

Kxtraction of-. (P) lianclau .nr>22 

group metals ; Improving — (!’) Khrlmrdt .. .. n71Kl 

leaf ; Manufacture of —(J*) Leighton ami Dctncl .. U38H 

Micro-clcctrolytlc determination of ——. Fuchs .. .. 11230 

particles In WTtwatcrsrund banket ore ; Size of •• • and 
their rate of solution In cyanide. Graham and Warten- 
wellcr .. .. .. .. .. .. .. .. B7l)0 

Partition of —— between two different liquid metallic phases. 

Tsiintnann and Sehafrncister .. .. .. nK 73 

i’rcclpltatlon of-from eyanhic solution. (P) Hlrsehklnd. 

nnd International Precipitation .. 11 I 8 I 

Precipitation procojw for-. Stedgmann .. .. .. iiua 

Preparation of sulphur-containing ores for extraction of 

silver and-. (P) Soc. Metalurgiea ChJIena " Cuprum ” «42y 

Gooch crucibles; Permanent filter mats in-. Sweeney and 

Quam .. .. .. .. .. .. .. .. B4l>r> 

Goiil seeds; Medicinal value of fatty oil of-. .. .. «342 

Gossypol content of cottonseed ; Relation between-and Its 

toxicity. Sehwarfzo and Alsberg .. .. H885 

Quantitative variation of-nnd Its relation to oil content 

4 tf cotton seed. .Sehwnrtze and Alsborg .. .. .. B22 

(iraiUng of materials ; Hydraulic-. (P)Arpln .. b.')44* I 

materials; Screen separators for-. (P) Stnrtevant, ami 

Sturtevant Mill Co. .. .. .. .. lilCO* 

sep.aration, and washing of solid materials. (1’) Mnlson 

Beer, and Charlier .. .. .. .. .. B281 

solid materials; .apparatus for - - . (P) JTnoehe and 

Badelet .Iir>44* 

Grain: Apparatus for conditioning-. (P) M<dd .. Br» 6 .'», n7iy* 

Chemical analysis as a means of determining d<‘grec of alter¬ 
ation In-. Zak .. .. .. .. .. .. 11487 

i.)etermlnatlun of pliosphorie acid, ealeiuiii, magnesium, ami 

potassium In -. Gllmour .. .. .. .. Ii 6 .')l 

Rx,imlnatlun of yield of dressetl-from lloos Field over 

a period of 70 years. Mackenzie .. .. .. .. Ji882 

hulls and other fibrous iiiaterlnls ; Kffeet of sodium hydroxide 

on < ouiiK>sitloii, digestibility, and feeding value of-. 

Archibald .. .. .. .. .. .. KUll 

Grain size of saline sludges. Kayser .. .. .. .. DDOO 

Grains; Behaviour of different raw-during their solution 

and saeeharifleutlon by diastase. Whullseh .. 11143 

Influence of Irrigation water on composition of - • . Greaves 

and Carter .. .. ., .. .. .. Ii2fi0 l 

Granite ; Weathering of-. Blanck and Peterson Ii43fi 1 

Granular materials ; Particle size of-. Honwink .. . ii4f»r> i 

Grape sugar. Hee Dextrose. I 

Grapes; Antlioeyanln lu Clinton-. Anderson and Kabenliaiier B824 ' 

AntUocyanu In Norton and Concord-. Anderson .. b8<5 I 

Anthueyuius of Siebel —. Anderiion .. .. B1007 j 

Graphite ; Action of heat and vacuum on ortlttclal-. Lebcau 1 

and Picon .. .. .. .. .. nlOOl ’ 

Crystal structure of-. H assel and Mark.n828 ; 

Density of-. Ryschkewltsch and KCsterinanu .. .. Hfl32 

Electrical conductivity of-. Rysclikcwitseh .. .. n61 

electrodes ; Increasing the life of-. (P) Koholyt A.-G. li951 

.Manufacture of electrodes from natural-. (P) Rldonl, 

and Hoc. Taleo e Grafltl val Chlsbno .. .. B638, B98d 

as a metallic modification of carbon. Byuchkowitsch .. B293 

Optical properties of-. Ooiibcrt .. .. .. B.^.A 

ores; Concentration of-. (P) Spearman .. BS58 

Purification of-. (P) Langhclnrich, and Graphltwerk 

KropfmflhI A.-G.B830* 

Variation In electrical reslsf-ance of-with temperature. 

Noyes, jun.B876 

(•raphttic carbon; Specific heat of-. Sclil&pfer and Debninner s240 

Graphitic oxide ; Optical properties of-. Gaubert .. ,. B55 

GrapbitltU of iron pipes. Binaghi. b177 


PAOB 

Qratses; Nutritive value of --as shown by their chemical 

composition. Fagan and Jones .. .. .. B651 

Greasing agents for textile fibres. (P) Spiess .B128 

Green scales. Ses Ferrous ammonium citrate. 

Oreenawalt electrolytic copper extraction process. Greenawalt .. B268 
Greenhouses ; Influence of plants on the air In —Bigg and others s722 
Orignard reaction; Preparation of magnesium methyl chloride for 

the-. Hchmalfuss .. .. ,. .. .. .. b805 

Grinding grain, coal, bricks, and tlie like; Disintegrators for-. 

(P) Harrison Carter, Ltd., and others. b81 

hard and soft substances. (P) Knipp A.-G. Grusonwerk .. B1C8 

and like mills; Drawing powder from-by a current of air. 

(P) Crosbic . bM)8* 

mill; Inexpensive laboratory-. Dutcher and Laudlg .. B237 

mills: M 

(P) Allen and and Coles .. .. .. B083 

(P) Cole and Berginaii.BlG8 

(P) Davies. B2 

(P) Fowler and Cory .B41 

(P) Moyle.D158 

n») Portas .. .. .. .. .. .. .. B2 

(P) Reynolds and others ., .. .. B456 

(P) Seaman, nnd Brinjes ami Goodwin, Ltd. .. .. b238 

mills; Driving gear of roller-. (P) Marcliant, and Marchant 

Bros. .. .. .. .. .. .. .. .. B684* 

and other machinery; Adjusting device for rolls of-. (P) 

Torrance and others .. .. .. .. .. .. B699* 

paints, colours, and pigments ; Mills for , (P) Torrance .. H23H 
Researches on theory of fine ——. Blyth and others .. .. n6f»7 

solids, surh os coal, plteli and the like; Film mills for-, 

(1*) Harrison Carter, LGl., and others .. .. .. b497 

See also Pulverising. 

Grondal-Franz-dcrEkof flotation process applied to treatment of 

middlings from copper pyrites ore. Treptow .. .. .. «178 

Groavenor humidity chart; Modification of tho-. Greenfield 9T, «1.37 

Groundnut oil. See Arachls oil umler Oils, Fatty. 

Growth-catalysts ; Water- and fat-soluble -, Von lOuler .. d300 

promoting Influence of IrradlatJd air ; Supi>oscd-. Webster 

and Hill.U533 

promoting substaneos for plants ; Formation of-by micro¬ 
organisms. Moekorldge .. .. .. .. .. DI023 

Gnniiicol; AppHeablUty of-for measuring tho activity of oxydase 

preparatloiw. Fleury .. .. .. .. .. .. nfilO 

prepiimtions In aiiueous srdution; Preparation of stable -. 

(P)Kex Chem. Fabr. u. Drogeu Orosshandels A.-G. .. nfllfi 

Guanldituis; Bcactlons of certain - with sulphur. Bninl ami 

Levi .B113 

Guaiildinium salta; Prepan tion of-from cjilelum cyanamide. 

Blair and Drahiim .B800 

Guanoslno ; Prosenco of-In the green leaves and Lerrle.u of tho 

coffee tree (Coffea arabicu) and it.'? relation to the origin of 

caffeine In tide plant. Cumargo.n312 

Gtianylurea sulphate ; Action of -—^ on plant growth. MotJulun .. n76() 

Guignet’s green ; Manufacture of-. (P)Woliler.. .. .. ii987 

Guinea Green B. See under Triarylmethune dyestuffs. 

Gum aceroldcs. Gardner and Parks .. .. .. .. 1I39I 

cherry-tree; .Digestion of - by organisms and enzymes in 

vUro. Voftkreasensky .. .. .. .. .. .. BGOB 


Kster -. See tt>uier Resins. 

levan. See under Levan, 

Red -. See Gum aecroiile.s. 

Glims; Manufacture and application of aqueous solutions of difflcultly 

soluble-. (P) 80 c. ItaL De-Angeli, and PauliiH .. .. nl024 

trune.ottou ; Centrlfuge.s for removing alcohol from-. (P) Gebr. 

Heine .'.n4f)3 

Gim-metal; Influence of easting tempeiatiire and mass on physical 

I)roj)erUe 8 of Admiralty -. Rowe .. .. .. 11834 

Gutta-percha and analogous vegeLiblc resins ; ManufacUuro of- 

(P) Hauser, and K. D. P.. Ltd.I 1 IO 2 O 

Manufacture of-. (P) Stutchbiiry. and K.D.P., Ltd. .. B918 

Manufacture of Imitation -. (P) Exportlugenleure filr 

Papier uiid Zcllsiofltcchulk .. ., .. .. BlOfi 

Production of aqueous dlsjienslons of-, (P) Pratt .. .. B757 

8ub.stitutc. <P) Snelllng.822.3 

<Jl/})gophila panieulala -, Hapuulii from - Koflcr and Dafort .. b73 

Gyposphlla-sapogenln. Karrcr and otluus .. .. .. ., b887 

(typsum ; Apparatus for separation of — In evaporation of brine. 

(P) Masehluenbau-A.-G. Haleke ,. .. .. .. B788 

cement surfaces; Treatment of-. (P) Galllnowsky and 

lleitkamp . b33(J 

Dehydration and re-hydratlon of-. Llack and Jung .. d870 

Elfcets of accelerators and retarders on l alelned-. Welch .. b58 

Energy of crystallisation of ignited-. Vou Olasenapp .. B219 

plaster ; Preventing efflore.Hcenee on-, Welch .. .. B830 

and products therefrom: Analysis of-, Welch .. .. B377 

See aho Calcium sulphate. 


H 


H-actd. See 1.6.3.6-AmlnonaphtholdUulphonic acid. 

Usematlc acid ; Synthesis of-. KUster and Maurer .. .. Bl61 

Hfemln charcoal; Catalytic activity of-. Warburg and Brefeld B237 

Heemoglobin ; Preparation of-. Ferry.B74 

Hafnium; Bcparatlng zlrconlutn and --. (P)N. V, PhlUim’ 

Gloollamponfabr. .... .. . b869 
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Hnirdyo; Noii'polso&oua (P) Evans .. .. .. b884 

UtUtoatioD of — ia manufacture of oommerdal fertilisers. 

Skooglund .j)484 

Httke liver oil. Su vnder Oils, Fatty. 

Halides; Preparatloa of allpbatlo-. Bogert and Slocum .. u44d 

Kodiiclbllity of metal-by hydrogen. Carll .. b94X 

Use of Iron alloys for production of-. Do Carll .. .. B466 

I’se of mercury electrode for determination of-. Kolthoff 

and Verryi .B110 

Halogen derivatives of biplalne; Preparation of-. (P) Kallo 

uud Co. bM7 

ions; Titration of-with dyestuff indicators: 

Hdttger and Schmitt .n861 

Fajans and Wolff.B851 

ions: Titration of-with organic dyes as indicators. Fajans 

and liasscl .H70 

Hnlogeii'albuinln compounds; Preparatloa of-. (P) Sfendel 

A.-G., and Wolffcnsteln .B92d 

Halogen-hydrins; Manufacture of-, (?) Irvine and others .. n693 

Halogen-hydrocarbons ns dielectrics and their effect on Oasb and Are 

IK)lnts of transformer oils. Weber and Wynne liOl.*) 

Halogin-oloflnes; Preparation of-. (P) Essex and others .. u200 

Hulogen-siibsUtutlon products of aromatic nitro-amines; Uaau* 

facturo of-. IP) Matter.B32d 

suhstittillon products of hydrocarbons ; Conversion of-Into 

hy<lrocarbonH or other halogeu-substitutlon products of 
hydrocarbons containing a higher number of carbon atoms. 

(P) Melster, Luchis, und Briining.B200 

ifrtlogcnated anliydridcs of o-hydrocomnnrlc acid; Preparation of 

-. (I*) Chem. Werke OrenKach A.-H.n0i7 

prmlncts; Apparatus for making-. (P) KIrst, and Dow 

Chcmleal Co.1 j353 

Ilulogcimtlon of hydrocarijons and their derivatives. (P) Tlzard 

and others .pfj77 

Halogens; Dctornilnutioii of-by combustion In a current of 

oxygen over platlnlswi asbestos. Arndt.Ii620 

Hflermlnatlon of-in organic compounds. Daehlauer and 

Thomson.ni.'>3 

Micro-determination of-by Bauldgny amt Chavanne's 

metiiod. Nomura and Mural .U JOO 

In organic coiiipound.s ; Determination of-by the action j 

of ammonia at lilgh temperatures. Heslinga .. .. n:Ud j 

Qiiaiitltailve detennlimtlon of two-in presence of one j 

another. .Talm.11452 ! 

Huloltydiin compounds; Proparallou of Various -. Bogert j 

and Sloeuiu .P446 

Humainell-tiinuiu. Froudenberg ami Jtlilmnel .. .. .. ul020 i 

Hanks. .SVe under Yarn. i 

ilanlttess of rnaterlnls ; ApiKirat.u.s for testing-. (P) Benton 1 

Scale Ck)., and Benton .n666 i 

of melnl.t; Indentation-. Honda and Taknhtt.si .. H521 

of metals etc.; Scleutlllc and tccdinical motitods of measuring 

-. Plant.Bl8() i 

of metals and other niatejlals : Te.stlng the-. (!’) Herl)ert.. «320 | 

metals ; Variation of-with the temperature. Hauerwald .. Ii830 

tensile strength relationslilp ; Kxi>erlmont.s on the Brluell-. i 

Norbury und Bainuel.n.521 

tester; Herb<'rt lumdulum-. Benedicks and (;iirlstlan.seu .. jiS3d 

Haricot l»ean8 ; Influence of hexamethylenetetramine and forumldo- i 

hyde on-, Nicolas and Nicolas .. .. .. b27 


Harinalbm dt ilvativcs; Constitution of certain - Ntslilkawa 


und oHjits 


8442 1 

niid harmlri' ; i 

I.drwson and olhcr.H 


. 8442 

NLshikawa and oHicrs 


. 8442 

Haniilnc and tmrnudine: 

lAWson and others 


. 8442 

Nlshlknwrt and others 


. 8442 

Hay ; SjKuitJinpous combustion of — -- 

|{aldnuc and Makglll . 

843 


Heart remedies ; Comparison of colorimetric and biological methods 

of investigating-. Blehler and IHst.u7d6 


H'iit: .Ajumratiis for transferring-to or from a viscous liquid. 

(P) Price and others .. .. .. .. B3f) 

ei-ononiy in the ceramic Industry, (.'ohn.u(t74 

exchangers: 

(P) Brown. d774* 

(P) Dargutz Bl57 

(P) Matfceiicci .B230 

fP) Pouroel Bl60* 

(P) Schnelblo . b157 

(P) Shaw.B774 

(P) Stuart.B42* 

(P) Sward, and Grlscom-Kuasell Vo .B542 

exchangers for eva^ration, condensation, and disHUatlon. (P) 

Von Kledorh&usern und Co.b42 

t'xchangers for gases and liquids. (P) NlederhBusern uud Co. B117 

Forced convection of-in gases and liquids. Rico .. .. b541 

insulating bricks used In kiln construction; Thermal (H)n- 

durtivlty and other properties of two commen bH -. 

Green .it674 

insulating material: 

(P) Blair.B458 

(P) Do Angelte. B983 

itiHulatlng material, e.g., for vacuum flasks. (P) 8mith, and 

Stanley Insulating Co. . • • 

insulators; Report on low-tompcruturo-. OrlfBtlw .. B983 

intensities; Hoasuremont of small- by means of n com* 

pensating mlcrocalorimetcr. Tlan.B319 

Intcrclwngcrs for gases. (P) Uolllngs.bH)6 


Heat-*^nrt ausd. 

Production of-. (P) O’NelU.DlOOO 

Protecting bodies affected by -* «■■■■, by means of substances 
^ioh undergo chemical change with absorption of heat. 

(P) Lodemann.8119 

radiators; Incandescence mantles for use as-. (P) Terrell, 

Jun., and Monan:h Mantles, Ltd. b80& 

transference In enamel-lined apparatus. Poste.B54i 

transference In small copper and steel pipes. Blake and Peters, 

^ Jun- ,.. 

transference In steani-Jacketed evaporators. Olln and others .. b785 

transferring apparatus and method. (P) Field. B282 

transmission from bare and insulated pipes. Uellinau .. B541 

treatment of materials by moans of imMten metal; Apparatus 

for -. (P) Thermal Industrial and Chemical (T.f.C.) 

Research Co., and Eider .B735 

treatment by means of molten metal; Removal of matter 
from surface’ of a liquid, particularly In working apparatus 

for -. (p) Thermal Industrial and Ghoudoal (T.I.C.) 

Research Co., and Duckham.B543 

Heaters; Characteristics of air blast-. Ellis and Wldto .. .. B541 

for elastic fluids, (P) Klrke . m737* 

Heating iy)paratU8. (P) Simon and Simon. n3 

electrically in a vacuum to a liigti tcmi>erature ; Apjoiratus for 

-. Lebcau and Picon .B476 

liquids by Introduction Into molten metal. (F) Tliermal Indus¬ 
trial and Chemical (T.I.C.) Ilescaroh Co., and others .. B735 

materials; Method and apparatus for-. (P) Woo<iall, 

Duckliam and Jones (1920), LW., and Duckliam .. .. B3 

method and apparatus; Continuous-. (P) Dressier, and 

American Dressier I'unnel Klln-s, Jnc.B4IJ9 

solid shapes; Charts for estimating temi)cratiuo dlatrlbutiuu 

in-. Gumey and Lurie .. .. ., .. .. b30 

substances at high temperatures and suijacqucntly cooling; 

Apparatu.s lor-. (P) Greenwood, and Carr and tlo. .. ij737* 

system; Application of closed calorllle —— to distillation in 

the chemical Industry. Mariller .B77.X 


Heliotropin ; Prejwratlon of-from bosafnfle. Nagnl .. .. B88d 

Heinieelhiloso : Determination of-In apple wood. Tottiugham 

and Oertiardt. d249 

Uoiuicclluloses. Cellobluso and Ilelionasc, Pringslieltn and Leibo* 

Witz .8147 

LichenlnandUehcna.se. Pringshclm and Ivusenai'k .. B7G0 

Hemp; Dltfcrence.s In dyeing properties of cotton, flax, and-. 

Bartunek .i;37r», b593 

fibres ; UHIlsatlou of cottoniaed -for production of rup- 

rainmonlum eelluiose aolutiotw. (P) krais and Waentig H29(l 

Production of fine lustrous-. (P) Krais.8290 

Hempel pipette; Modified-. Heftor ., .. .. .. 8452 

Heparin ; Iron compound of-. Griinlng .. .. 8768 

Heptane; Solubility of-In water. MUlJgan 8818 

Herbert pendulum hardness tester. Benedicks and Christiansen.. uH36 
Herrings: Blenching pickled-witli liydrogou i»eroxlde. 

Llinlng .Ji994 

Uevoa latex and rubber. See under Rubber. 

ff-lloxa-amylose ; Molecular strueture of-, Inlnc and others 8.531 

Hexadeeano ; Pyrogenic dissociation of-. Oaultand Ucssol.. 8700 

Hexahexosaii obtained from starch. Pictet and Strieker .. 8957 

liexahydrodlphcnylenc oxide ; I*rcpa ration of-. (P) Riedel.. n654 

Hexninetaplrosphates. I’asonl .. .. 892 


UexaniethyJenetotrumlne derivatives; Preparation of •— ; 

(P) Bunge and Matter. 

(P) (tPhe und (Jo., and Kunno.. .. 8617, 

(P) Wolffcnsteln . 

Influence of-on the haricot bean. .Vleolns and Meolas .. 

Manufacture of-: 

(P) Carter and others .. 

(P) Holzverkohlungs-Ind. .\.-G. 

Preparation of a thorancutlcnliy valuable eompouud of -. 

(P) Sonnenfeld ana others ., 


8314 

8849 

8356 

827 


B808 

6654 

B655* 


«-Hexane ; Action of bromine on—Blair and others.. 2891.8807 

Action of ozone on-, Blair and others .. 287T, 8807 

Purification of-. (histUle and Henri .. .. .. 8576 

Solubility of-In water. Milligan .. .. 8818 

Hexono •nses from proteins ; Action of nitrous add or»-. 

PUmmor .. .. .. .. .. .. 8349 

Hexosemonophosphatase of tuka-diastusc. Noguchi .. .. 8109 

Hide ns an adsorbent. Adsorption of ferric and aluminium 

chlorides by hide powder. Kubelka and others .. 8225, 8918 

powder; Relation between swelling and hydrolysis of-. 

Moeller ,. .. .. .. .. .. 8481 

|K>wdcr ; Titration curve of-. Atkin and Cam|X>s .. 8841 

8ul)staDcc; Influenec of neutral salts on fixation of tannin 

by-. Thomas and Kelly .. .. b142 

Temj)eraturc at which-shrinks. Powarnlunnd Aggeew.. 8759 

Hides ; Bacteriology of soaking of-. McLaughlin and Rock¬ 
well .. .. .. .. .. .. .. .. B757 

Histology of animal-. IntcrflbrUlary tissue. KUntzel .. 8758 

aud the like ; Soaking liquora for-. (P) Lloyd and others 8919 

and the like ; Treatment of-, (P) Le Petit and others .. 8644 

Preparation of-tor tanning, also for dtslnfoctlon and pre* 

llminary tannage. (P) Dufour-Lepetit A.-G., and 

Gansser .. B644 

PreparaUons for bating-. (P) Jacket und Co. b919 

Radioactive-. (P) Tapparelll .B481 

Soaking and liming-. (P) Jucker uml Co. .. B482 

Se« afro Skins. 
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PlOE 

Histidine ; Determination of-by brotnluation. Pllmmcr and 

Phillips .8532 

llelation ofto growth. Bose and Cox.Bl02tt 

a-HomohoIIotropIn ; Preparation of— from sAfrole. Nagal .. b 388 
Honey, artlflclul; Determination of dry matter In-. Auer¬ 
bach and Berries .. .. .. b667 

artillcial; Repeated nse of tnvertase for inversion of snerose 

In preparation of-. Schmidt.«108 

Detection of invert sugar in —— Sherwood .. iiOiS 

Oistingnishlnff between genuine and artificial-. Auerbach 

^and BodUindor 

Tnvertase In-. Kelson and Cohn.J«843 

Honey lucnst beans; Chemical and structural study of-. 

Walton .. .. Hiy5 

Hoos Field; Examination of yield of dressed grain from- 

over a period of 70 years. Mackenzie .ii8S2 

Hops; Complete utilisation of -for brewing purposes. (P) 

Von Horst .. .. ., .. B993 

Deterioration of-during storage. Heron.. .. .. b145 

Influence of reaction of medium on antiseptic properties of 

-. Fernbach and Stolcru .. .. .. .. »761 

InvMtlgutions on-. Koport on manuring experiments, 

J028. Burgess .. .. .. 8906 

Inveiitlgatlons on -. Work at the experimental oust, 

1923. Burgees .u958 

Preservative principles of —Constitution of hipulon. 

Walker .n958 

Valuation of-for antiseptic properties, l-'ord and Tait .. b508 

Hormones; Obtaining - from Internally accreting glands. 

(P) Stern and Batlelll .ii8H9 

Horn ; Swelling and elasticity of normal and swollen-. Hauer n988 

Horsc-chostnuts ; Simultaneous production of starch, oil, protein, 

and saponin from-. (P) Wischlii .. .. liGfil 

Treatment of-for spirit manufacture. (P) “ Born ’’ 

Fabrlkshof u. Landwirtschaftl. A.-G. .. .. uU93 

Uorsehair, artifleiai; .Manufacture of-. (P) Dreyfus .. .. n25l 

Products of catalytic hydrolysis of-8sadlkov .. .. b1i38 

ILUbl’s iodine solution; Function of mercuric chloride In-. 

Margosches and Hiuncr .. u640 

llumallcacld ; Produclionofsult.sof-frorapcat-fonulng plants. 

(P) Brut .ii:.37 

Humic acid; Absorption of potusli by—-. Cliarriou .. n92U 

Preparation of a decomposition product of-from pout. 

(P) DyckerhofI .. .. b769 

Uumio acids ; Action of nitric acid on-. Tropsch and Sclicl- 

Icnhcrg .8323 

acids ; Action of 6A’ nitric acid on natural-and on humic 

acids ]>r<‘purcd from sugar and quinol. Tropsch and 
Schollenbcrg .. .. .. .. .. .. .. 8323 

acids; Action of various reagents on -. Tropscli and 

fichellcnbcrg .. .. .. .. 8323 

acUls ; Dry distillHtlon of-and of the products ol»talued 

by treating them with alkali. Tropscli and Schellenberg h324 

acids ; Effects of fusion and heating umler pressure of- 

In presence of alkali. Tropsch and Bchclienberg.. .. b323 

acids ; Preparation of-from coal. Tropscli and Sehellen- 

berg.B323 

Humidity chart; Modification of the Grosvenor--. Gri’cnflcld 

9t, 8157 

Bumin formed liy aci<i hyclrolysls of protein.^. Condensation of 

Indole derivatives with aldehydes. Burr and Gortuer .. B.574 

Humus ; Betiavlour of sols of ferric hydroxide, manganese dioxide, 

and - towards carbonate, bicarbonate, and clay. 

Udluft 1I5P5 

Hydantoin derivatives ; Hypnotic action of-. Lutnl^irc and 

Perrin.H846 

Hydrangea Thuntwrgii, Slcb.; Phyllodulcln, a sweet principle of 

leaves of-. Manlwa. h729 

Hydrates ; Discontinuity in dcliydration of salt-. Crowther 

and Coutts .. .. .. .. .. ., .. 8828 

and hydrogels. Hydrated aluminium oxides poor In water. 

WlILstattiT and Kraut .. .. B2.54 

and iiydrogels. Hydroxides and tliclr hydrates' in the 
dlffenmt aluminium h 3 Mlroxldo gels. Willstiltter and 
Kraut.. 9 B74.5 

and hydrogels. Simplest stannic adds. \Villstatter arid 

others.B907 

FlydrazLue derivative of dlacetoneglueose ; Preps* ration of a — 

(P) Merck.B449 

derivatives; Jiffcct of-In producing aiihydnemia and 

experimental anu'inla. Bodansky.. .. B53.'i 

and its derivatives; Volumetric determination of — 

Kurtenacker and Kubina. b888 

Manufacture of (P) Joyner, and Du Pont <ic Nemours 

and Co. .. .. .. .. , _ b200* 

Oxidation of-, and effect of oxygen on Its decomposition 

In alkaline solutions. Cuy and Bray . b828 

Oxidation of-by permanganate. Kolthoff .. ji8fifl 

Reactions of-with fciricyanlde In alkaline solution, and 

with bichromate In acid solution. Cuy and Bray 8828 

and iU snlpbonie adds; Oxidation of-. Raschig b788 

Volumetric analysis of-by the iodic acid, iodine, bromine, 

and hypoohlorous add oxidation methods. Bray and 

Cuy .. . b491 

Volumetric determination of - bj the Iodine, bromate, 

lodate, and permanganate metboos. Kolthoff .. .. 8941 

Hydroaromatio oompounds; Maonfacture of highly chlorinated 

derivatives of ——. (P) Durand et Hugiicnin .. BlO 


i 


I 


raan 

Hydrobenzoln and Its alkylated homologuos; Hypnotic properties 

of-. Tlffeneau and Torres .. .. 81^7 

Hydrocaoutchouc. Pummorer and Kooh. 8798 

Homologues of-. Staudlnger and Wldmer .. b964 

nydiocarbon-contalnlng materials; Apparatus fox treating-. 

(P) Rowlo and Qavln.. ..8209 

gases; Production of add extract and aloobols from-. 

(^P) Ellis and others. 8492 

liquid: Transforming —^ into liquids of lower l>oillag 

point. (P) Auld . 8165 

oils. Hee Oils, Hydrocarbon. 

from shark liver oils ; Saturated-. Toyama .. .. 8224 

spirit; Purification of cracked —^—. (P) Keinfry .. b9 

Hydrocarbons; Action of Iodine on —— . Nellensteyn .. .. b286 

Action of ozone on-, with special reference to production 

of formaldehyde. Action of ozone on n-hexane. Blair 


Action of sulphur on-. Biclenbcrg. .. 8777 

Apparatus for condensing and fractionating-. (P) Owen 8821 

Apparatus for converting heavy-Into lighter hydrocar¬ 

bons. (P) Muohl, and Interstate Refineries, Inc. 8460, 8460 

Apparatus for cracking - and recovering gasoline. (P) 

Kotzebue and Bowman .. .. .. .. 8366 

Apparatus for dihtlHing-. (P) Thompson .. .. .. 884 

uromatlu ; Dograilatioo of --. (P) Uoulehau, and Du Pont 

do Nemours and Co. .. .. 8166 

aromatic ; Eloctrochcinlcal oxidation of-. Flchter .. u430 

aromatic ; Interaction of-with uitrogeii peroxide. Bass 

and .lohuson .. .. .. •. . ■ , • • 8312 

aromatic; Production of hydrogenated-and of tholr 

Bubstltutiou products. (B) Akt.-Qcs. fUr Aullin-Fubr. b"»78 


Catalytic decomposition of hexaliydro-aromatic and saturated 

aliphatic-. Cracking of petroleum. Grignard and 

Stratford .. .. .. .. .. •• •• 8661 

Continuous treatment of-by hydrogenation or distillation 

under pressure. (P) Krddl und Kohle-Verwertung A.-G., 
and Dcho .. .. .. .. .. •• ..8410 

t.’ontlnuous vaporisation of mixtures containing-. (ID 

“ Metau ” Spolka z. Ograniezoua Odp. .. .. .. 8411 

Converting lieavy-into lower-boiling products. (P) 

Thiele and Cordos .. - - .. • • •. 885 

Converting unsaponlllable-into fatty acids and otlier 

Bapoulllable products. (P) “ Kllva ” Go.s. .. .. 8102 

Cracking-: 

(P) Riddick . 8626 

(P) Welliuau, and KaTi.sa.s City (Jasollnc Co. .. H166 

Cracking or decoiiiposltlon of materials containing or } Icldliig 

- - . (P) Melaini*i.BDM)6 

.ind tlifir derivative.^ ; IJalogcriafion of - (P) Tizard and 

others .. .. .. .. .. 8577 

Jfctcrmlnation of i-onden.sable - in <-oal gas by «oli<l 

adsorbents. Green and Maw .. .. B660 

Deterniluatlon of unsuturatod olctlnie, nronmtic, and satur¬ 
ated -in petroleum and tar fractions. Daiiaila and 

others .. .. .. .. .. .. b857 


Distillation arnl ilepolymerisatlon of ll'iueflable-. (P) 

Seiglo .. .. .. .. n4.')9 

I'lvolution of— - from fuel. (P) Wisnur. and Carboclte Co. 8,548 
Formation of aleohol.s an<l — by catalytic hydrogenation of 
aromatic and aliphatic-aromatic carbouyl compounds. 

Btran.s and Grind el .. .. .. .. Ji925 

Hydrogenating gas for dccompo.slng —. (P) Berglus .. B664 

Manufactatro of lower-boiling-from lugh-boUlng hydro¬ 

carbons : 

(P) McAfee, and Gulf Refining Co. .. .. 883 

(P) U.S. Gasoline Manuf. Corp. .. .. 884 

Obtaining valuable-from materials of inferior value. (P) 

LInnmann .. .. .. .. .. 8778 

Oxidation of saturated-- by ozone. KoeU<-hau and 

Flemming .. .. .. .. .. .. .. u210 

Oxidation of - with special reference to production of 

formaldehyde. 81ow oxidation of higher liquid saturated 
hydrocarbons. Wheeler and Blair .. .. .. b 75 

Paralflu-. See under Parailln. 

Preparation of alcohols and aldehyde-s from-. (P) Klop- 

penburg, and N. V. de Bataafsclie Petroleum Maatschap- 

plj . 8808 

Pressure distillation of heavy-. (P) Black .. .. HlOOO 

Production of - of rclathely low boiling poiut. (P) 

Chemical Ucsearch Synd. .. .. .. .. d21U* 

Purification of-; 

(P) Demoullns and Garner .. .. .. .. b66.5 

(P) Gould, and Barrett Co. .. .. B328 

Purifying and liydrogeuatlng heavy-. (p) Internatiooalo 

Bergln Co., and Ho/sitss .. B.'iOS 

Purifying light-. (P) 8mlth and others .. ‘81005 

Pyrogenic decomposition of acyclic-. Gault and others.. 85(81 

Recovery of of low boiling point from gates eoatalolog 

them, (F) AlJgem. VergasungH-Gcs.8411 

Refining-: 

fP) Burke and Burke .. .. .. 5410 

(P) Hutz . \ 8366, 8589 

(ID V.L. Oil Processes, Ltd., and others .. .. BIO 06 

Reparation of saturated and unsaturated-. (P) Lsohsr .. 847 

Reparation of volatile -— from gas mixtures. cF) AHgem. 

Vergasungs-Ges. .. .. 8502 

Treatment of-; 

(S! ?“.*’!?■ I'^l'creal Oil PioUucto Co. ■ .. 

(P) Egloff . BjOt; 

(P) partlan and Gooderham ., ! ‘ ! .. b327 

(P) Von Ditmar * ‘ 8704* 
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Tr«atn)ent ot liquid-; 

(P) Auld and otbors 
(P) Dunatan 
<P) Eemfry 
(P) Vivlftu 


Hydroceiluloae ; Pormatioo of-. Oanlt and Mukorjl 

Hydrochloric acid: I>cfioinpo8ltion of alkali chlorldcR with pro¬ 
duction of-. (P) Stlddeuto<^e Bisoonto-Qes. 

Deterroluation of arsenic In-, Mayr . 

DistUlation of ——. (P) Keep and others 

Kinetics of photosynthesis of-. Berthoud 

Manufacture of al^i sulphates and-: 

(P) Brandenbu^ .. .. . 

(P) Weber . 

Manufacture of chemically pure-. (P) Vcreln fUr Chem. 

und MetalK Produktlon . 

Manufacture of concentrated -. (F) Splogolmanufaktnr 

Waldbof A.-O. . 

Manufacture of — direct from chlorine, (p) Kosensteiu, 
and Great Western Electro Chemical Co. 

Manufacture oX sodium sulphate and-: 

(P) Bayer und Co. 

(P) Grasselli, and Orasscill Chemical Co. 

Preparation of sulphuric add and-from sulphuryl 

chloride. McKee and Salts . 

Purlflcatlon of-. (P) Frlscher 

Retorts for distilling -. (P) Howard, and arasscIH 

Chemical Co. . 

Transport, storage, and distribution of —— with an account 
of a complete modern Installation. Newitt .. 

Vapour pressure of-. Duuu and Rldcal. 

See also Hydrogen chloride. 


PAOB 


b890 

BfiOS* 

B459 

B827 

B86S 


BOS 

B866 

B1012 

B37S 

D419 

B746 

D378 

B042 

B467 

B422* 

B632 


B785 

B410 

Bl69 

B375 

B4tt) 


o-Hydrocoumaric acid ; Preparation of halogenatJHl derivatives 

of-. (P) Chem. Werke Qrenzach A.-O.Bfll7 


Jlydrf)cyanlc acid: Catalytic production of-. (p) Badische 

.^nllin u. Soda Fabr. .. .. .. .. ,. ngeg 

content of Borghuin ; Edcot of nitrate applications upon 

the-. Pinckney . n722 

Convertor for preparation of-. (P) Metzger, and Cali¬ 
fornia Cyanide Co.. 

Detection and colorimetric determination of —— as thio¬ 
cyanate. Koltholf.nil 

Klfect of addition of oxygen on prodiiotion of-In explosion 

of acetylene and nitrogen. Garner and Saunders .. jjsoy 

KiToot of-when used as a fumigant on provisions. But- 

tenborg and Weiss.nmu 

Generating-. (P) Deutsche Gold- nnd Sllber-Schcldc 

AnsUlt .. 

Manufacture of-: 

(P) Beindl .0511 

(P) ‘Llchknechi, and Roes-sler and Hasslachcr 

Chemical Co.n380*, aO-ta* 

Manufacture of alkali nitrates und-. (P) Li.'bknccht- 

and Roessler und Hasslacher Chemical ('o. ’ jir).=58 

3’roduetion of - from cyanides. (P) Dentsche Gold- 

imd Sllber- Scln'ideaustalt .. .. .. .. .. b.H 34 

Vapour pressure of-. Hara and Shlnoz.aki ., ., b2.'»2 

Wine distillates containing-. llelciiard.B725 

See also Hydrogen cyanide. 


Hydroduoslliclc acid. Jacobson .. .. .. .. n 53 

Analysis ai d purification of technical-. Hallu .. . . 1}417 

Method of tit'-atlng, and properties of-. Jacobson ! ] b827 

Hydrogels and iiydratea. Hydrated aluinlniura oxides poor 

in water. M'dlstattor and Kraut. b254 

and hydrates. Hydroxides nnd their hydrates in the different 

aluminium hydroxide gels. WUlstftUor and Kraut .. b 74 .'» 
and liydratcs. Simplest stannic acids. WlUatjIttcr and 

.. 

Hydrogen; Adsorption of-by nickel. Terwen .. .. I 

renditions of reaction of-with sulphur. Photochemical I 

union. Horrlsh nnd Rldeal .. .. bJ 012 i 

Contamination of-by sulphur nnd test for very small i 

quantities of sulphur. Praudti. .. b610 

Determination of-In electrolytic oxygen. Gebcrth .. u204 ' 

Determination of-in producer gas. Nielsen .. .. b6«6 ! 

Diffusion of - through metals. Doming and Hendricks b 1:17 i 

dissolved lu platinum ; Condition of-. Bennewitz and ( 

GUother .BH68 

Direct of absorption of carbon dioxide upon conductivity 
of sodium hydroxide electrolyte in cells for production 

of oxygen and-. Holmboc. b61 

electrode; Diffusion-. Schmid.B430 

electrode for use with meat pastes etc. Montcr-WiUiams .. r.^32 

electrodes. Coneidlue.BQ94 

Electrolyscr for prodiiclug oxygen and-: 

(P) PauBW .n63.3 

(P) I.«vln .B138 

Electrolytic manufacture of oxygen and -. (P) Sc*ott .. b 267 

or gases rich In hydrogen ; Manufacture of-. (P) West 

and others.»900* 

•ion concentration of acid solutions; Determination of- 

with the aid of the glass electrodo . Von Steiger .. .. b813 

ion oouceniratlon; Changes lu - produced by growing 

aeedUngi In acid solutlone. Davidson and Wherry .. b484 

•Ion concentration; Colorimetric determination of — 

, Hind.B192 

•ion oonoentratl<}&; OolortmeUlo determination of — by 

the wedge method. XoUhoff.B319 

-ion ooncentrgtioo: Determination of-with ono'ootour 

Indicators In aloohoilc solution. Ulohaells and Hizutaul B734 


Hydrogen— ootUinueU. 

•Ion concentration; Determination of —— by a speetro- 

pbctometric method. Brode .. . . n404 

•Ion concentration ; Doternitnatlon of value of w in eleetm- 

raetrio measurements of-. sotousen and Ltoder- 

strOm-Laog .. ., .. .. gg 5 j 

•Ion concentration ; Direct-reading potentlomker for deter¬ 
mination of-. liebert .. ., b680 

•ion concentration ; Inversion of sucrose, and detcrmlnatiou 

of-. Duboux.. 

•Ion concentration ; Measurement of-with ^oss eiectrodos 

Brown ,. ,. .. ,. .. ^b 998 

•ion concentration in milk and other blologloal liquids; 

Electrometric determination of -. Bice and Rider u994 

-Ion concentration ,• Palladium electrodes for detenulaatlon 

of -. Andrews. . . B 539 

-ion concentration in soils; Measurement of-by moans 

of the quiuhydrone electrode. BlUmann .. ., b482 

•ion conceutratlon; Spectrophotometrlc determination of 

-. Holmes .U 453 

•Ion concentration ; Substitution of stabie Inorganic solutions 
for light-sensitive colour stoodards used In the method 

of Michaells for determination of-. Wlodiscb and 

t>therB .1,150 

-Ion concentration of tanning liquors; Use of qulnhydrone 

electrode for measuring-, Hiigonln .. ,. .. b1020 

•Ion concentration; Volumetric determination of ——. 

, Hisch.B851 

-ion determinations; Permanent colorimetric standards for 

-. (P) BadoUet and others.“hOOS 

Eibemtion of-from carbon compounds. Interartlon of 

acetylene methyl alcohol, and formaldehyde with fused 
caustic alkalis. Fry and others .. .. ,. .. b979 

Manufactiu'c of-by partial liquefaction of gaseous mix¬ 

tures, such as coal gas. (P) Claude, and L’Alr Llquldo B933* 
In organic compounds; DctcrmiQullou of carbon, nitrogen, 

and -, Heslloga .. .. .. .. b970 

Photochemical Interaction of chlorine and-. Chapman b172 

Prelindnury treatment of coal gas or coke-oven gas prior 

to recovery of-by liquefaction. (P) J.'Alr Llqulde 

_ B123, B80O 

Preventing occlusion of-in metal cathodes. (P) Sleplan, 

and Westlughouse Electric and Manuf. Oo. .. .. B475 

Production of -or of goses rich In hydrogen. (P) West 

and Jacques .. .. .. .. .. .. .. H780* 

Production of mixtures of nitrogen and-. (P) Hai- 

vorsen, and Norsk Hydro-Klektrlsk Kvaelstofaktieselskab n747* 

Production of-from water-gas by absorption of carbon 

monoxide by cuprous stilphate in preseuco of sulphuric 
acid. Damiens .. .. .. .. .. b 67 i 

Promoting action of palladium on copper In adsorptlou of 

carbon monoxide and-. Hurst and Eideal .. b418 

Promotieg action of palladium on copper In catalytic oom- 
' bustlon of carbon monoxide and - — . Hurst and 

Rideal .B418 

Reversal durlug adsorption of carbon dioxide and-by 

wood charcoal. lA)reuz and Wicdbruuck .. .. jj595 

Separatiou of cou.stitucnU of gaseous niixtures coutaliiing 

-. {P) L’Air Liquldc .. .. .. ., .. B123 

Theory of pliotoclmmical interaction of chlorine and -. 

(3iaptnan and Chapman .. .. .. .. B 172 

value of unsaturated compounds; Determination of -. 

Oriin and Haidcn. b431 


Hydrogen hromldc; Manufacture of-. (P) Kallforschungs- 

Anstalt Ge-s. .. .. .. .. .. .. .. b 787 

Manufacture of- from bromine and hydrogen. (P) 

t'hem. Werke Grenzach .. .. .. .. .. b 7 H 

Hydrogen chloride; Manufacture of organic chlorine compounds 

logellicr with-, (p) Clieni. Fabr. Oricshelm-Elek- 

tron.B3d2 

Preparation of tul>c8 for gases coiitainlug-, (P) Zer* 

kowitz . . b407 

Reaction between nitrides and -. Moutemarttut and 

J-<osiina .B8QQ 

See also HydroclUorlc acid. 

Hydrogen cyanide; Ammonla-oarbon-hydrogon cyanide-hydrogen 

oqiillibrium, and free energy of-. Badger .. .. B940 

contdtot of amygdalin ; Determination of-by the aeration 

method. Roe .B312 

Detection of-In air above cJcutroptatlng ^ths. Koelsch 

and Seiffert.B387 

Extraction of-from coal gas and Its direct couversion 

into PruHSlau blue. Dclcldve . B 5 

poisoning in industrial processes. Koeteoh and Selffert .. B3d7 

See, also Hydrocyanic acid. 

Hydrogen peroxide; Catalytic decomposition of- by ferric 

salts. Bohnson and Robertson.BIS 

Concentration of-. Erdenbrcchor .. .. .. .. b710 

(k)noentratlon of weak solutions of-. Bm^sky .. B610 

Determination of ozone tn presence of -Bamberger 

and Trautri.. 

Manufacture or concentration of . (P) Baum, and 

Chem. Fabr. Welsseostelu .itd44* 

Proparatlop of -from pertulphurio acid. Brodsky .. uSlO 

Proporties of pure . . Action of the halogens and hMogon 

hydri4d8. fifoass and Hiebert . d378 

Relation between stabiUsatton of solutions of a^ modi- 

floation of eufhuw tension. LIsievlol-Dragaueeou .. B466 

Belatiou betwoen time required to Mfeot sterUteation with 
a solution of — and Its oonoentration. Rlohet and 
L«B« .. ** *^ « .. b766 
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by animal char- 


ffydrogfo peroxide—aj/Uini/ed, 

Bofution ; Catalytic decomposition of — _ _ 

coAi. Firth and Watson.*^71 

Thermal decomposition of-. Hinslielwood and Prichard hOS 

Hydrogen sulphide j Bromoroetrlc determination of-. Man- 

chot and Oberhauaer .. .. • - d2o2 

Condensation of acetylene with-In presence of alumina. 

Tsehitsebibabin and Bagdassarjana .. .. .. n888 

Manufacture of —— : 

(P) Buchner . 

<P) Esselmann. 

(P) Hall and Olliers .. .. .. •• •• 

(P) Kopper* Co. .. .. .. •• •• b173 

Xaseent - for determination of platinum and copper. 

. ..b695 

Obtaining sulphur from a gas containing-. (P) Bayer 

und Co. .. -. . • • • B944* 

Oxidising-. (P) Bayer und Co. .. .. .. n008 

poisoning. Mitchell and Davenport .. .. .. b705 

Hydrogen sulphide ; Purification of gases from —— : 

(P) Jlamsburg, and Koppors Co. .. .. .. n327* 

(P) Shaw, and Koppen* Co.iilOd* 

purifying gases containing-. (P) Bayer und Co. .. 1J174* 

Kemoving-from ga-ses : 

(P) Ba«ll8chc Antlin und Soda Fuhrlk .. B1004, B1004 
(]’) Koppers Co. .. .. .. .. .. Bl04 

(P) Sperr, Jun., and Koppers Co. .. nl64 

Removing-from gases and certain liquids. (P) Sperr, 

- jiiri., and others .. .. .. .. .. B1C4 

Reinoviiig-and other noxious constituents from gases. 

(P) Ramsburg, and Koppers Co. .. .. .. b540 

Hydrogenated aromatic hydrocarbons and their sutjstltutlon 
products ; Production of —(P) Akt.-Gcs. fUr Anllin- 
Fabr. .. .. .. .. .. .. .. .. B578 

oils ; Recognition of-. Williams and Bolton .. i«952 

Hydrogenating gas for decomposing hydrocarbons or coal. (P) 

Borghis .11694 

Hydrogenation of aldehydes; Preparation of primary alcohols 

by catalytic-. Carothers and Adams .. .. b730 

of aromatic and altnhatic-aromatic carlionyl compounds; 

Formation of alcohols and hydrocarbons by catalytic-. 

Straus and (irindel .. .. .. .. .. .. 11925 

of aromatic compounds with the aid of platinum. W’ill- 

stutter and Seitz .. .. .. .. .. .. B462 

catalysts : 

(P) Bouvlor and others .. .. .. .. b795 

(P) Van Arsdel, and Brown Co. .. . .. u7l9 

Catalytic-and irreversible reduction. Conant ami Cutter ]j964 

of certain oils ; Catalytic-. Kahlenberg and Pi .. 1)181 

of cinnamic add ; Poisoning of nickel catalyst in-. 

Wolff.B574 

of ethylene ; Thermal elfect of-at the surface of finely 

divided nickel. ‘ b'eresti.B.'lOl 

Kinetics of-. Lush .. .. .. .. . . 63 t, B952 

Mechanism of - using a nickel c.atalyst. Schlenk and 

Welchsclfeldcr .. .. .. .. .. b215 

with a mixture of carbon motioxlUo and water and with 

molecular hydrogen. Waterman and Kortlandt .. B1002 
of oils 


(P) Kills . 

(P) Holden, and American Cotton Oil ('o. .. 

of oils and fats ; 

(P) Kills . 

(P) Lever Bros., and Thoma.s 

of oils and like sub.«taiires ; Preparation and rovlvlllcntlon 

of metallic eutnlysta used in-. (P) Teehnieul 

Research Works, and f.iwh .. 

of oils ; Maniifuetiire of niekcl catalyst for-. (P) Byers, 

and Brown Co. 

of oleic add and eommcrdal oletne with niekcl ns catalyst. 

I)e Roubaix .. 

of organic compounds with common metals at the ordinary 

temporatunj: Catalytic-. Kdhcr .. .. B276, 

of organic materials. (P) Fischer unci .Schrader 
of unsaturnted compounds. (P) Page 
of some unsaturated compounds, esiiecially of oils ; Catalytic 

-with niekcl. at the ordinary temperature. Tanaka 

Value of unsaturated compounds, (iriln and llalden 
of vegetable oils ; Selective action of nickel catalyst in — 
Richardson and others 

Hydrolecithin; Preparation of-. (P) Riedel A.-0. 

Hydrolysis in an autoelavc containing nitrogen bsadlkov 
Hydro-peat. See under Peat. 

Hydrophenols ; Determination of-In presence of some organic 

solvents, particularly hydronaphthaleues. Lindner 
and Zickennann .. ., .. B708 

HydrcMulnhites; Apparatus for making solutions of-. (P) 

Kustls . b .56 

Insoluble and stable-. Brandt and Muniadus .. .. it978 

Manufacture of-. (P) Bayer and Co.ji 95 * 

Hydrosulphurous acid ; Production and use of-. (P) Worslcy n746 

Hydroxides; Adsorptive power of metal-, Von Euler and 

Nilsson .. .. .B 15 

Determination and separation of soluble carbonates, salts of 

sulphur acids, and - and of elementary sulphur. 

/ftrvincn .B500 

Manufacture of alkali ——. (P) Wlpflcr. b26« 

Manufacture of alkali ^ and of gas. (P)*Ileld and Hogan Bid 
Sorptive power of metal —— f^invert^e. Von Euler and 

Nilsson .. .. .BOOfi 

X-ray examination of aged metal •<>—. Frlcke and Wever B710 


b224 

B34:3* 


Hi 02 
B140 


B270 

B84 

B62 

B223 

B431 

11564 

B810 

BLU9 


Ifydroiy compounds; Mnnu/ncture ol condens»tlon 

^ oontafning sulphur trom aromatic -. ir) mister, 

Lucius, u. BrOning .. • • • • * • 

Hydroxyaldehydes; Slmpllflcatlon of Oafctermann synthesis 

of-•. Adams and Levine . 

Hydroxyalkyl ethers; Production of derivatives of basic-. 

(P) Bayer und Co. 

Hydroxamlnes; Separation and purification of-. (P) 

Bergmann 

Hydroxyanthraqulnones; Action of thionyl chloride on-. 

Chlorination of . (P) Thomas, and Scottish Dyes, Ltd. 

Reduction products of the-: 

(ioodall and Perkin. 

Haller and Perkin . 

Hydroxyanthranlllc acids : Preparation of derivatives of -. 

(P) Melster, Lucius, u. Brilnlug.B863 

Ilydroxybensylamldes of unsaturated fatty acids; Production 

of-for use as pepper substitutes. (P) Ott .. .. b493 

Hydroxyethylarslnlc acid ; Manufacture of-. (P) Poulenc 

Fr6res, and Oeschslln .. .. .. .. . • b768 

Hydroxyl value of fats; Gravimetric determination of-. 

Etsbach .. .. .. .. .. •. .. B2.3 

value of oils and fats ; Determination of-by Nurraunirs 

method. Melgeu and Ramgo .B184 

Hydroxylnmino; Determination of - with permanganate. 

Kurtcnackcr and Neussor .. .. .. J»232 


B800 


BlOO 


B067 


B449 


B824 

B2n 


B368 

B246 


Electrolytic preparation of 
Hydroxymethylanthraqulnoncs ; 
- on fermentation. 


—. Ponzio and Plchctto 

of drugs containing 


Action 

Orient 


Hydroxymethylfurfural from cellulose and Its derivatives. Heuser 
and Schott 


l-HydroxyiiaphthaIenc-8-8iilphamIde ; Preparation of 
Hoe. of Chem. Ind. in Basle .. 


(P) 


2.3- Hydroxynnphtholc acid ; Manufacture of-: 

(P) Cone, and National Aniline and Chemical Co. 

(P) Wallach, and Grasselll Chemical Co. .. 

Manufacture of sulphonlc adds of arylldes of -. (P) 

Mtdster, Lucius, und BrUnlng . 

Proiluclng azo dyes on the fibre from arylamldcs of-. (P) 

Chem. Fabr. Grlcshclm-Klcktron. 

2.3- Hydroxynaphtliolc acid anilide ; Derivatives of-. Batte- 

gay and others 

a-Hydroxynitriles ; Hydrolysing-. (P) Sell, and Rocsslcr 

and Hasslacher ChcMnIcal Co. 

2 »-IIydroxyphenylethylamIne ; Preparation of-from tyrosine. 

(P) Zempleii .. .. .. .. .. 

Hydroxyquinones; Stcrlc influence In condensation of-with 

o-diamlnes. Kehnnann und Buffut 

Hydroxysiilpliobonzolc acids and their homologucs; Production 

of solutions of mercury derivatives of-. (P) Cliemo- 

sau A.-G. . 8927. 8997 

Hygroscopicity ; Relative drying jiower of substances as a measure 
of their-. Oberrailler .. 

Hyphomyeetfx : Preparation of organic acids by biological methods 

with the aid of -. Falek and Van Bcyma thoo 

Klngma 

Production of gluconic add by-. Foick and Kapur 

Hypnotic compounds ; Analgesic and-. (P) Volwller, and 

Abbott Laboratories 

properties of hydrobcnzoln and Its alkylated homologuos. 
Tllfeneaii and 'Forres 

Hypnotics ; Chemical functions of-In particular of hydantoln 

derivative.*!, i.iiiiii^re and Perrin .. 

Hypobromoiis acid ; Preparation and determination of 
Biitmann and Riinbert 

Hypochlorite composition. (P) Ocgcnhcdmcr, and Mathicsou 
Alkali Works .. 

solutions ; Electrolysis of ——. Foerster 

Hypochlorites ; Electrolytic tanks for manufacture of-. (P) 

Carrera 

Industrial control In manufacture of-. Pozzl-Escot 

Manufacture of ——. (F) Taylor and others Bl73, b174*, 

B3S4, B597* 

Proiluctlon of solid alkali-. (P) Wleger .. .. .. 8421 

Use of antimony trichloride for volumetric determination of 

-. Felgl and Schumnicr .B710 

Hypochiorous add ; Bl<!achlng action of-. Trotman ?40 t, B939 

Monochloroamlne. the amide of-. Rasebig .. .. B744 

Hyponitrous acid. Raschig.. 

Hypophosphite; Oxidation of — by permanganate. Kolthoff B86fl 

Hypophosphorous add ; Brnmometrlc determination of-. Man- 

chot and Steinhiluser 

Dctonnlnutlon of phosphorous acid and —— Brukl and 
Behr. 

ReeMm of —— with chromic acid and Ita 'effect'on the 
titration of iron. Mitchell .. 

Use ol-hi gravimetric analysla. i^termlnatlon ol meir- 

gold, and palladium and separation of theto metaU 
from other metals. Moser and NIessner .. 

Hyposulphite and hypoeulphuroiis acid. See Hrdratalnhitea 
af.d Hydrosulphurous acid. - 


U862 

BIO 


B88» 
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Ignition tempemturc* and exi^osion limiti o( combustible sub¬ 
stances. Straehe. 

Illlpd nuts and Borneo tallow. Oeorgi . 

Imlnasolylalkylamines; Preparation of K-aralkylatcd-. (P) 

Qemgross . 

Iminodiacetic acid derivatives of p-amlnophenol; Preparation of 

-. (P) Kallo und Co. 

ImmunlslDg substances; Preparation of albumin solutions 
containing . (P) Zelssler, and Chemical Foundation, 
Inc. 


PAGE 


paQX 

B384 

B525 

B812 

B44ft 

B76 


Inhibitory subatanco; Isolation of an-from plonts. Mall- 

mann and Hemstreet .B1023 

Inks ; Destruction of paper by-. Herzberg .. .. .. BS73 

Fraud-preventdng-. (P) Davidson .BW2 

Manufacture of a basis for printers* and like-. (P) Hyn- 

son and Stephens.B604 

Manufacture of grlUcss carboniferous-. (p) Mock V186 

Primary Inkr salte of Iron ——Formation and ageing of 

written characters. Zetsche and others.B224 

printing': Manufacture of ——: 

(P) Cajar .B797 

(P[ Flaiuon .. .. .. .BIOS 

printing-; reparation of oils for-. (P) Calderwood and 

others.B692 


Impregnating compositions. <P) Britton, snd OrJflltbs Bros. 

and Co., l^ndon, Ltd. .. .. Bl04* 

media; Preparation of-. (P) Bayer und Co.B26S 

porous materials. (P) Besemfelder .. .. .. .. b8S1 

Incandescence electric lai^. See under Klectric. 

mantle: Catalytic etfects of oxides of cerium and thorium 

and their bearing on the theory of the Welsbach-. 

Swan.B468 

mantle; Effect of addition of water-gas or nitrogen to coai- 

gos on light emitted by an-. Eltner and Schneider B858 

mantle ; Kadiatlon from the Auor-. Fodszus .. .. b244 

mantles for use as heat radiators. (P) Terrell, Jun., and 

Monarch Mantles, Ltd.B065 

Indanthrene. See under Anthracene dyestuffs. 

Indeuo as a constituent of carburetted water-gas tar. Brown and 

Howard . b48 

Effects of-on determination of naphthalene In coke-oven 

gas and coal gas by picric acid: 

Brown and Berger .. .. .. ..' .. B856 

Colman and Yeoman.BlOOl 

India : Utilisation of Indigenous phosphates as fertilisers in-. 

Hutchison. b269 

Indian forest plants ; Oils and fats from seeds of-: 

Parker and others .. .. .. .. .. B478 

Ban and Sltnorisen.B47d 

Indicating or recording any quantities or qualities at a distance; 

Apparatus for-. (P) Koucka . d454* I 

Indicator for acldlmctry. Beisenlcltncr .. .. .. ., B3fl 

for acldimetry ; Anthocyanin as an-. Matula .. .. B580 

Mixed - for carbonate-bicarbonate titrations. Simpson B6»4 

for spcclflc oxidation potential; Bcnzldlue as-. Koltlioff Bir>8 

Indicators; Absorption spectra of certain-. Brodo,. .. b404 

Comparative value of dyestuffs of American and Gernmn 

iiianufaeture as-in determining acidity of soils. 

Kamann and Salilngcr .. .. .. .. .. b304 

Construction of titration curves. Thiel .. .. .. n619 

Dissociation constants of some -. Koithoff .. .. B319 

Influence of the solvent, with special reference to the alcohol 

error of-. Thiel and others. b734 

Spcctropliotometrlc dctcrmlnutlon of apparent disMociatlon 

constants of -. Holmes .. .. .. b4.^3 

Systematic Investigation of-. Azo-lndlcators with 

asymmetric nuclei. Thiel and WUlfkcn .. .. .. H734 

Theory and practice of rational use of-in acldlmctry. ThlcI B357 

Itidigoid dyestuffs; 

Bromlnatcd Indigos: Mantifacturo of-. (P) Strosackcr 

and othf rs .. ,. ., .. .. .. .. bS7 

Clba colours ; -Sfeamlng of-In printing, lllchard (Report 

by WagiKTJ .. .. .. .. .. .. .. B508 

Dyestuffs from uidlgotin and ethyl phenylucetate ; Vat-. 

Posner and Ken>per .. .. .. .. .. .. nOOl 

Fission of-by alkalis. Frlcdlandcr and S.'»ndor .. .. B4fll 

Indlgosol. Beil .. .. .. .. .. .. H934 

Indlgosol DH In printing and dyeing. Vaucher and Bader i»864 
Indigottn; Product of action of acidic reducing agents on 

——. Madelung and Slegert .. .. .. .. B246 

Indlgotins; Spectroscopy of snlpiionated-. Holmes .. U211 

und mte.rmedinto products ; Manufacture of-. (P) Soc. 

of Chem. Tnd. in Basle .. .. .. nr>05* 

Manufacture of —— : 

(P) Bayer und Co.u«24 

(P) Soc. Chem. Ind. In Basic .. .. .. .. I«902 

Manufacture of vat-. (P) Melster, Lucius, u. Briining u782 

New class of ——. Reindcl .. BOOl 

Studies on -. FrledlAndcr and Sander .. .. b401 

Thlolndlgo; Derivatives of-. Posner and Wallis .. ii934 

Thiolndigo dyestuffs; Manufacture of vut-. (P) Herz 

and Mdlier ,. .. B7dl 

Thiolndigo and nuclear substitution derivatives; Preparation 

of-. (P) Akt.-Qes. f. Anilin-Kabr.B414 

Indlgosol DH. See under Indlgold dyestuffs. 

Indigotln. See under Indlgold dyestuffs. 

Indole derivatives; Condensation of with aldehydes. Burr 

and Qortner.B374 

Indophenol condensation products; Preparation of-. (P) 

Casseila und Co.P888 

Formation o' —Rascbfg .0740 

Indophenols ; Manufacture of-: 

(P) Burt, Boulton, and Haywood, Ltd., and Miles B30S 

(P) Casseila und Co. 0869 

ludnitne. See under Quinoneimlde dyestuffs. 

Inflammable cumpositlon tot use in contact with water. <P) 

Maasenot .. .. .. .. .. • • B650 

liquids; Danger of ignition of —— through electeical 

excitation. Holde. 0^08 


Inositol; Manufacture of phosphoric derivatives of -. (P) 

Brunl.B654 

Inositol-phosphoric acid ; Manufacture of soluble acid calcium 

salts of —•—. (P) Soc, of Chem. Ind. in Basle .. .. B731 

Insect powder; Isolation and constitution of active constituent 

of Dalmatian ——. Staudinger and lluzicka .. .. B308 


Insecticidal principle produced on dry distillation of Chryeanthemum 
cinerariee/olium. Yamamoto and SumI .. 
princtpte in pyrethrum flowers; Toxic action of-. Cheva¬ 
lier and Dantony. 


Insecticides: 

(P) Bayer und Co. 

(P) Jones, and Balfour, Guthrie and Co. .. 

(P) Melster, Lucius, und Briining .. .. B804, 

Staudinger and Euzicka . 

(?) Stcinhart . 

Tncreasinx the eUlclency of-. (P) Noerdllnger .. 

Isolation and constitution of active constituent of Dalmatian 
insect powder. Staudinger and Uuzlcka 
and the like: 

(P) Amme . 

(P) Baguail-Biill 

Manufacture of dust-. (P) McConnell, and Tobacco 

By-Products and Chemical Corp. 

Non-arsenlcal stomach-poison -. Moore and ('ampbell 

for soil insects. (P) Metster, Lucius, u. Briining .. 

Insoluble substances ; Transformation of-by means of sodium 

carbonate solution. Curtman and Hart .. 


Bd43 


b31 

B534 

B804 

B845 

B573 

b843 

BlOd 

Bflnft 

B801 

B.')73 


B99.') 

B962 

B801 

D454 


Insulating coatings; Electrical-. (P) Rodm.in, and Metro- 

poIltan-Vlckcrs Electrical Co. .. .. .. .. B602 

bricks; Manufacture of-from dlatomaceoiis earth. 


Smith.B219 

materials; Electric-. (P) Western Electric Co. ., B1018 

materials ; Heat-. See under Ueat. 

materials: Manufacture of-: 

(P) fiergsma.Bl34 

(P Brown, and Westinghouso Electric and Manuf. 

Co.B592 

(P) Pfarrius .B59 


Preparation of plastic masses suitable for-from lignite 

and peat. (P) Plauson .. .. B641 

Insulators; Production of electrical-from quartz ghujs. (P) 

Deutsche Ton- u. Steinzeug-Werko A.O. .. .. u3h9 


Insulin ; Action of ammonium hydroxide and other alkalhie com¬ 
pounds upon-. Wltzemann and Liv.shis .. .. d27« 

A(d-iou of proteolytic cnzyjncs on-. Witzemann and 

Llvshls .. . • •. • • < • • • ■ • b7:{ 

Chemical reactlon.s of the substance containing-. Shonie 

and Waldo .. .. .. .. • • ■ • n3.'>2 

from the cod flah. Direct application of picric acid process 

to hslct tissue, Dudley.niWI 

Concentration of-by adsorption on 1)00X010 acid. 

Moloney and Findlay .. .. .. .. .. u73 

Constitution of -. Cnito.»963 

Ettlcicncy of various sugars and their derivatives In relieving 

the symptoms caused by-In mice. Herriog and 

others .. • • • • • • • • • • 1*963 

Extraction and purification of-. Bantl.BI028 

Growth of maize seedlings as affected by-. Eyster and 

Ellis.0^82 

-like compounds. Bnigsch and Horsters .li73U 

•like substances from beans and their action on carbohydratn.^ 

mJtabollsm. Elslcr and Porthclm . b924 

and its manufacture. Carr .. .. .. .. 228T, 8963 

Oxidation of dextrose by iodine in presence of-Allas 

and WInegarden .. .. .. .. B226 

Physical and chemical l)chavlour of-. Piper and others B231 

Precipitation reactions of-. Kimball and Murlln .. B231 

Preparation of-: 

(P) Banting and others . 

Best and Scott .. 

(P) Moloney and Findlay . 

Penau . 

Sumogyl and others 

Preparation of - by alkaline extraction of pancreas. 

Dudley and Starling . 

Preparation and physiological action o! -. Serono and 


Preparation of a purified form of-. <P) Medical Research 

^uncil, and Dudley . 

preparations; Concentration-action curve of-, and anti- 

Insulin. De Jongh .. . 

preparations; Physiological testing of -. Penau and 

Slmonnot ‘. ii74.b6:.3 

and similar substances; Purlfi^Uon of-bv sorption on 

charcoal and subsequent recovery. Medoney and 
Findlay .. — .B635 


B154* 

BU2 

US4 

B887 

B729 

8352 

B444 

8654 

B963 
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PAOB 

Interfuroinctcr; Application of-to moMurement of tbermal 

dilatation of oeramlo materials. Merritt .. b598 

TntcRtines Manufacture of leather from . (P) Ton Markns »893 

iDulaso and Inulln. Prlnahelm and Kohn .BS06 

Presence of-In taxadUatase. lakahashl.B227 

(nuliu and iniilase. Prin^iheim and Eobn. b306 

Invar and related niekei-eteela .B18 

Invert sugar. 5ee wide/ Sugar. 

invertase. Von Euler and Josephson .B271, b631 

action; CharaoterUtics of-. Kelson and Bloomfield .. B531 

action; Uniformity in —^—: 

Nelson and Hollander.B227 

Nelson and Kerr .B5S1 

Affinity of-for different sugars: 

* m _•_ ^ v.AAn -^^04 


Von Euler and Josephson .. .. B347 

Calonlatlon of actlvJty-ps curve of-. Von Euler and 

others .* . ■ • • B60® 

Chemical researches on-. Canals .. .. .. . • B488 

I>eex>mpo8lt]ouof-by enzymes. Von Euler and Josephson B761 

In honey. Nelson and Cohu. b843 

Identity of rafftnnse and —. Josephson.n724 

Inactivation of —— by amines. Myrbftck .. .. .. 1)307 

Inactivation of-In fresh yeast by silver nitrate. Von 

Euler and Walles .. Ii347 

Inactivation of-by heavy metals. Myrbaek .. .. 1)807 

Intiuenoc of stcreolsoinerlc sugars, non-hydrolysable carbo¬ 
hydrates and glucosldos on activity of yeast-. K.ului b600 

Method of action of-. Von Euler and Josephson .. B1U24 

Nitrogen content of-. Josephson .. .. 1)724 

preparation; Properties of a highly active-. Myrback ij1024 

Repeated use of-for Inversion of sucrose in preparatiou 

of Invert, sugar, artificial honey, etc. Schmidt .. r108, b992 

Sorptive power of metal hydroxide* for -. Von Euler 

and Nilsson . p009 

lodate-Iodldo dctcrniinatioiis. llussclskog .. .. n594 

lodatcs and sulphites ; Theory of Landolt reneflon between ——. 

Thiel and Meyer . .* .. n»07 

lodldc-iodate determinations. Hassel.'^kog .. .. .. n5t>4 i 


Iodides ; Detcrmluatloii of lotllne in ——. Wehtherz and Klinger hlfiO 

Production of compounds of alkali Iodides and metal-of 

therapeutic vaW. (P) Truttwiu.n0r»7 

Iodine ; Action of- on earl>ohydrates. Vlntllescu and Foltis ■nlUU 

Action of-on hydrocarbon-s. Nellcnsteyn .. .. 

Additive ]>ower of ■—— with regard to ethylenlc <a mpounds. 

Andri* B130 

ill algio : Sliinilt.ineous determination of mineral and organic 

-. I,ell6vrc nnd Manager .1)419 

• bromine value of fots. Winkler .. .. .. .. 1)75.') 

l>ectectlon of elilorine, bromine, and - In mixtures of 

halides. Kunft .. .. .. .. 1)695 ■ 

Determination of - In food, drink, and excreta. 1 

McClendon.n6H0 ! 

Determination of-in iodides. Wclcherz and Klinger .. H46fl j 

Determination of -- — in large samples of foodstuffs. ' 

McClendon and Kask .. .. .. .. 1)612 j 

Determination of minute quantities of - In biological i 

material. Kelly and Husband b970 [ 

Ions; Detection of-In presence of other ions giving a 

precipitate with silver nitrate ; 

Pumtll.1)581 

Pamfll and Wonncach .. .. .. .. .. B851 

in organic compounds ; Hydrogenation method for determin¬ 
ation of-. Ter Meiilen and Hesllnga .. .. 1)30 

Oxidation method of determining chlorine, bromine, and- 

in organic compounds. Hcriinga .. .. B357 

Preparation of solhl solutions of -. (P) " Chemia ” 

Ungarlschc Chem. Ind. A.-G., and Von Dalmady .. B654 

Reactivity of-towards fats. Behaviour of lodinc-iodlc 

acid solutions. Margosches and Htnncr.B719 

Reactivity of - towards fats. Produc tion of acidity in 

the reaction and mechanism of Its formation. Margosches 
and Blnner .. .. .. .. l}.341 

Recovery of - from titration residues. KlelnstUck and 

Koch .. .. .. .. .. 1)3.57 

Solubility of-in chloroform. Orlmbert and others .. B173 

fiolubliity of-in chloro-hydrocrarboriH. Margoschesttand 

others B889 

solution; Function of mercuric ^orlde In HUbl'i'.-. 

Margosches and Hloner .. ^ . .. ,. i)64U 

solution ; Influence of water on com."- of reaction of un- 

saturated fatty acids and fatty oils Mltii alcoltoHc-. 

Margoschca and others . b680 

solution ; Iniurious effects caused by-. Rupp .. n.595 

solution ; Mechanism of reaction of alcoholic-with fats. 

Margosches and others . d«77 

solutions; Behaviour of aqueous-towards fata. 

Margosches and Hlnner .B564 

Sorption of- by carbons prepared from paraffin hydro* 

carbons, carbon dioxide, aromatic hydrocarbons and 
derivatives, and from tlie product* of oxidation of wood 
charcoal with fuming nitric acid. Firth and others .. b 3C2 
starch reaction: 

Dhar., .B271 

Lottermoscr .. .. ..B271 

value of fats etc.; Bromometrlo determination of . 

Manchot and Oberhauser .. .B564 

value of fats ; Comparative InvesUgationl on determination 

of-. Schmidt'Nlelseo.and Owe . b302 

value of fatty oUt; Rapid detenninatloo of-. Margosches 

and others • . ».« *« ^ ^ B689 


FAOS 


B&2S 


B23 

>681 


B769 

B865 

B620 

B619 

S2Sfi 

844t 

S46T 

B504 

8907 

B232 

B443 

B185 

B581 

D731 


316T 
BIOS 
B561 

alloys; Cast --. (P) Shlokawa .. .. .. .. B1017 

alloys containing nickel, chromium, tungsten, or molybdenum. 

(P) Girin, and Soc. Anon, do Commentry, Fourchambault, 
et DccRzcvlilo .. .. .. .. .. .. b794* 

alloys; Corrosion of - by copper sulphate solution. 

Kurtz and Zaumeyer .. .. .. B1015 

alloys; Electrolytic dcpoi^ltlon of--. (P) Oettlnger .. B42d 

alloys; Increasing the electrical conductivity of -. (P) 

Mctallbank und MetallurglscLo Gcs. .. .. .. BSOl 

alloys : Machinable, non-magnetlo, high-resistance-. (P) 

Dawson, and Ferranti Meter and Transformer Manuf.- 

Corp. .B1018* 

alloys ; Manufacture of —— : 

(P) Ilcrlin .B717 

(P) Hamilton and Evans .. .. .. .. b338 

(P) Suklatwalla .. .. .. .. .. b751 

alloys; Production of thin foU.-" of-. (P) Schott und 

(ien.. and others .. .. .. .. .. >678 

alloys re.-^Lstant to acids. Beprevost .. .. .. ,. b750 

alloys ; Tests for grading corrosion-resisting-. Erickson 

and KIrst .. .. .. .. .. .. .. Bl0ir» 

and Its alloys *, Treatment of-. (P) Fisher and Chambers DlOO* 

alloys ; Use of sodium plcrate In revealing dendritic segre¬ 
gation in-. Saiiveur and Krlvobok .. .. >386,1)715 

Apparatus for determination of sulphur in-. MUlier .. B425 

Apparatus for production of sponge-and of other 

metallic products. (I*) Thornhill nnd Anderson i)138* 

articles; Cementation of small-. Uno .. .. .. B559 

articles; Prod)iction of non-rusting surfaces of -. (P) 

Wurmbuch.B3H7 

articles subjected during manulacturo to the action of a 

testing load ; Mamifacturo of -. <P) Daeves and 

WeLssenberg .. .. .. .. .. .. B637 

Behaviour of firebrick In bungs of furnaces for malleable 

Schurecht and Douda . .. .. B174 

Behaviour of liquid euprou.* sulphide, ferrous sulphide, 

copper, and -. Tammauu and Bohner .. .. B716 

Bessemerlsiug -. (P) McCaffery .. .. .. .. 8180 

blast-furnace process ; Kffo't of sulphur on the - - . Joseph B945 

-boron alloys; Prodiuddon of-from boric acid. Parra' 

vano and MnzzcttI .. .. .. .. .. .. d471 

-carbon alloys ; Dcteimlnatlon of critical ranges of pure —— 

by the thermo-electric method. IJcrllncr ., .. b634 

Carburisation of molten-. (P) Hansen .. .. .. b387 

Carburising-, tP) Tashlro.BlHJ' 

cast- ; Chemical equilibria during solldificatioD and cooling 

of white-, Schwartz and Hlrd .. .. .. 8750 

cast*; Constitutional diagram of-. Maurer .. .. B9I1 

cast-; Definition of-. Honda .. .. b2]9 

ca.st-; Embrittling of malleable-resiling from heat treat* 

meat. Marshall ,. .. .. ., .. .. p2.58 

cast-; Graphitic softening of-. Slilpley and McHaffle .. Bfl34 

cast-; Hlgh-tcmperaturc growth of special-. Andrew and 

Hyman.B518 

cast-; Influence of addition of titanium to crude ■■—■■■ on Ite 
mctalhirgira) behaviour during the tempering (malleable 
Iron) process. Plwowarsky .. .. ,. ., .. Dfl77 

ca.*t-; Manufacture of-. (p) DlefeotbAler.D794* 

east-; Production of self-annealed castings of - In pemumoQt 

metal moulds. (P) Mdooho and HoUey .. .. .. >751 

cast-; Structure of high-grade grey-. KtthnelandNeeemann i)871 

cast-; Titanium in grey-. Plwowtrtky. 

cast-; Treatment of ——. (p) pack . B1017 

cast-; Treatment of molten -. 

Iron and Steel Co, .. n330 

Cementation of-. (P) flrSnqvlit !! !! 1! 1! BlOO 

Cementation or cosc-iiardeulng of-. (p) BaumfUdiMr .. 


lodiue—eonrinued. „ . 

value of oils; Determination • of ——. Sabolltsohka and 

Dietrich . 

value of oils and fate; Method of Uetermintag —- wing 
nyridlne snlphate dlbromlde. Boeenmund and Kuhn- 

neuD .. .. . 

values of cottonseed oU and coconut oil; Influenoe of solvente 
on Hanus —. Bankston, ^on.. and Vllbrandt 

lodo-dcrivatives of carbamio esters; Preparation of-. (P) 

Chlnoln Fabr. Obem.*pbarm. Frodukte A.-O. 

7-todo*8'hydroxyqulnoIine*5'Sulphoaio acid; Preparation of a 
smutloD of emetine and (P) Dehrtngwerke A.'0. 

lodomotrlo determinations using centlnormal solutions. Hupp 
and Malss 

dlstlUatloD method of determining highly oxidised sub* 
stances ; Bunsen’s . Jander and Beste 
lodomctry; Bromometry as substituto for —Manchot and 

Oberhauser.. 

6-Iodo-4-DitroaccnaphthcDe. Morgan and Stanley .. .. 

6-Iodo-6-nltroaconaphthend. Morgan and Stanley 
lonamlnc dyestuffs for cellulose acetate. Green and Saunders .. 
Ionisation produced In certain gaseous reactions. Brewer . . 
lononcs ; Condensation of cltral with ketouo and synthesis of 
some new Hlbbcrt and Cannon 

Ipomcta ; Histology and chemical examination of seeds of 1. 

hederac4>a, Jacquin and other species of-. Kassnor 

Iridium ; Determination of-by the method of fusion with 

lead. Gilchrist 

Quantitative separation of platinum and-. Aoyama .. 

Iris ; Solid essence of ——. Laugluls and Goby .. 

Iron; Action of salt solutions on-In prcsenco of oxygen. 

I'lvana .. 

Action of turpentine on-. Levy and Defrles 

alloys, (P) General Electric Co. . 
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Ceinentattoa of —by methane, <P) ilelwnklrebeBor Bera* 

wor1«*A.-G., Abt. Bchalke b874 

(^mentationof —byeiUcott. HaalamandCakfUmith .. ..B 1014 

•rJiromium alloy contalxUng bortm. (P) De G<^yer .. .. s678 

•chromium alloya; Production of non-oxldliing, non<britUe 

sheets of . (?) Blectro MoUllurgical Co.B061* 

•chromium alloys: Treatment of-. (ft Need, and American 

AolUngMUlw. .B1017 

•chromiuiU'Carbon alloys; Ternary diagram of-, Fisohbcck S935 

chromium^; Manufacture of-. (?) Petlnot .. .. b792 

Ck>atlng-with ohromiuro. (P) Weber . b717 

colloidal; Cellulose and-. Bolton and Dor£e ,. ., b863 

Colorimetric dcteniUnation of-. Von Bescd.B019 

Colouring-black. (P) UtcndOrfer.B661, b794* 

Composition for desulphurising —(?) Walter .. .. b474 

Com^ltion for removing rust from, and cleaning •—>. (P) 

Blcgel and Pddder .B876* 

containing carbon ; Beposlttou of -in electrolysis of solu¬ 

tions containing double oxalates of Iron. Sontag .. b789 

•roppordead alloys. Guertler and Monzel. b259 

Corrosion of-in water and in neutral salt solutions. Friend b97 

Becarburlsation and absorption of nitrogen and silicon on heating 

-at 1100“—1300“ In a current of nitrogen. Oberltoffer 

and Heger . b69 

Desulphurising-, (P) Jackson and others.B874 

Deterioration of-caused by occlusion of liydrogen. Majlma Bt20 

Determination of carbon in-by combustion In a current of 

oxygen. Van Royen.842.1 

Determination of density of-in the liquid state. Benedicks B1014 

DetenninaMon of manganese In-. Vernay. b715 

Determination of oxygen in pure-. Rooney. b832 

Detcnnlnatiou of —— with permanganate In presence of hydro* 

chloric add. Manohot and Oberhauser.B852 

Determination of-In small quantities in biological substances. 

Murray.B970 

determinations; Copper as reducing agent In-. Hendcl .. Bd94 

Dipbenylamlne as indicator In titration of — with bichromate. 

Knop .H404 

Dlphcnyiamine Indicator In volumetric determination of-. 

Scott.B893 

Effec^t of cold-work upon the density of crystals of a- -. 

O’Neill .. . .. .. .. . 

Effects of temperature on properties of-. Mallock.. .. B220 

Elcctro'depositlon of lead on-. (P) Summers .. 

EtcctrodeimBUion of-to repair worn con^nents. McLare B472 

electrolytic ; Cause of brittlenesH of-. Okochi .. ,. B220 

electrolytic; Manufacture of casings of-fur detonators and 

cartridges containing lend nzlde. (P) Weir, and Nobel 

Industries, Ltd. 1)403 

Electrolytic preparation of pure-. Duhme.1)789 

electrolytic; Rcorystalllsntion of ——. Obe*rhoffcr and Ocrtel B659 

Electrometric determination of vanadium, uranium, and - 

sei)aratcly and In mixtures with one another. MQllcr and 

Klulh .B79 

Etching figures and twinning in-. Hamecker and Ilassow B832 

Extraction of-frou» slllcious ores. (J*) Sfoxliain .. .. B388 

ii;.\tractlou of titanium i^ompounds and-from titanium ores. 

(P) Gardner and Taverner .. .. .. BlOO 

Ferric oxalate, and its application to separation of calcium and 

-. Barlot. b89S 

Galvanised-, Sff. undfr aalvanised. 

group metals ; Alloys of-. 8chuU.BlOlG 

aroup metals; Improving-. (P) Ehrhardt.8793 

group luetaE and silicon ; Manufacture of alloys of-. (?) 

Walter .. .. .. .. .. .. .. b984 

Hardness of < lrotro<iepo«lted -. Macnaughtan .. .. B519 

Hydrogen roasting of pyrltlc ores with recovery of sulphur and 

-. Conder.1)714 

Influence of combined carbon on specific resistance of -. 

.StAblcln.B33G 

Influence of cmulsolds on rate of solution of-. Friend and 

others. b94C 

Jiifliienco of grain slro of sheet-on electrical losses in trans¬ 
formers and dynamos. Daeves .BD83 

Influence of phosphorus on microstnicturc of-. Srhrelbcr.. B424 

Influence of sulphur, oxygen, copper, and mangonesc on red* 

shortness of-. Cain .1)940 

Introduction of carbonaceous matter in clcctrodcposited-. 

Frdlioh. b912 

from Konarak ; Ancient-. Friend and Thomeycroft .. B832 

malleable; Chill formation in manufacture of-. Oberhoffer 

and Llngg .B940 

Manufacture of-: 

(P) Davison and Laffoy.i)475 

(P) Moxham and Laticy.B430* 

Manufacture of cement and-. (P) Eckel.1)983 

Manufacture of-direct from ore. (?) Moxham and Laffoy.. 1)475 

Manufacture of-by direct trcatnieut of ores freed from 

gungue. (?) Constant and Bruzao.B221 

Manufacture of grey-. (?) Meehan.B262, B718* 

Manufacture of porous-. (?) Eatsuioorl. b387 

Manufacture of rustless-. (?) Berlin.B717 

Manufacture of rustless-and similar alloys. (?) Bcoket, 

and Electro Metallurgical Co. . b949 

Manufacture of spongy ——: 

(P) Mars.B622 

(P) Thornhill .BSei 

(P) Thornhill and Anderson . b138* 

Mechardsm of nutlng of Evans.BSSfi 

Mloro-asialytlcal sepintion of-in presence of phosphoric acid. 

FonUss and TnivoUe.. b&SO 

Mi(ro*vohimetric determination of arsenic, antimony, and . 

BrokI . ,.»202 


Iron —wMftrtusd. 

Wxtare for rwMving rust from-. (P) giegel and Pddder .. B670 

Mode of retention of nitrogen in welded Joints of —- made by 

the electric arc method. Willey ,. 263 t 207t 

-nldttlallOT; ForgMble-—, (P) Yeiwei,, .nd WMttiighoiim 
Electric and Manuf. Co. .. . 

-nickel alloys; Hardness of-. Bchultky .! i * bOOO 

-nickel alloys; Hardness of mixed crystals of-at tempera¬ 

tures up to the melting point. 8auervi-ald and Knehans B179 

•nlckci-aluminlum alloys; Non-rusting-stable to lieat (P) 

Rclssman .'/ ,,262 

ores; (X>nceDtratlon of-by flotation and their preparation 

for smelting. (P) TulUa, and Minerals Separation, Ltd. .. nod 

ores; Direct reduction of ——. (P) Basset.K 474 

ores; Present methods of deeulphurising -. Thompson 

and Tilling . .7 .. .... yvx 

ores; Removing arsenic from(?) Schumacher .. .. ii 7 .ll 

ores; Treatment of-: 

(P) Dwight, and Dwight and Lloyd Metallurgical Co. n 33 H 

(?) Soc. Anon. Cockcrill, and Cousin.B474 

and oxygen. Trltton and Hanson .. .. .. .. b832 

Passivity of-. Mllllcr. b 9]2 

Pearlitic oast-. Emmel . 8424 

Pliannaeologlcal Investigations on -. Ck)lioldal ferrous 

sulphide prepared in presence of gelatin. Sabbatanl B114, 1)232 
pig-; Density and expansion of liquid and solid grey —. 

Sauerwald and others.uTl.l 

pig*; Economic significance of metalloids In basic —- In basic 

open-hearth practice. Kinney, jun. .i)297 

pig-; Manufocture of-. (P) FlOssel.nfiO 

pig-; Purification of-in blast furnaces, (p) Somers and 

others.B 9 J 4 

pig-; TJso of oxygen and oxygcn-enricited air in production 

of-. Sohenck . 1*517 

te ; Graphitltis of-. Binaglil .nl77 

c deJormatiou of«- and y -. Thompson and Millington BfilS 

Polymorphic traiisfonnattoii of-at 370“ and possibility of 

dissolution of ceroentite In a-iron. Sirovlch.Big 

Potontiometilc determination of vanadiuu), chromium, and - 

in presence of each other. Kolthoff and Tomlc^k .. ., j)9(:9 

Purifying and improving the quality of -. (?) Vakuum* 

schmelze Oes„ and Rohn.«( 0 

pyrites. Sft under Pyrites. 

Rapid determination of carbon in-. Blanch! .. .. ul35 

Reaction of hypophoshorous acid witli chromic acid and its 

effect on tlje titration of-. Mitchell.i) 37 (l 

Rcer>’gtallisation of y - In comparie«Q with copper and 

nickel. Schottky and Juogbluth. 

Relation of hy<irogen-lon concentration to corrosion of ——. 

Shipley and MeUaffie. B.ltfi 

Removing rust from-. (?) Von Kariowski. b712 

scrap; Metallurgical process for utilisation of ——. (p) 

Driscnll, and General Electric Furnace Corp. .. .. b1017 

scrap: Removal of zinc or tin from -. (P) Rhelnlsch* 

Naasauischo Bergwerks- u. Hdtteu-A.-O., and others .. B9F4 

Separation of aluminium and-from zinc, manganese, and 

nickel by the basic, acetate method. Kllug and lAssieur .. 1)540 
Separation of copiier, nickel, zine, arsenic, and -— by precipita¬ 
tion with calcium carbonate and hydroxide. Schopper .. i)l /8 

Scfiaration of zinc from aluminium and-. Ardagh and 

Bongard.ri4(:4 

•silicon alloys: 

Oberhoffer.uTtiO 

1‘hragm^n.,*336 

'sllloon alloys ; Determination of silicon In-by tlieir pliyeicnl 

properties. Ycuseu.8946 

•silicon alloys ; Preparation of objects o£ acid-resisting-. (?) 

Terrisse ao<i Levy . 8262 

-silicon alloys; Specific gravity of-in relation to comiKttltlon. 

llengstenlwirg.8710 

Simultaneous electrometric determination of manganese and 

-. Millicr and Wahlc . b37, b317 

Solution of-by carbonic acid. Corrosion of wet-gas-inetors. 

Leybold.8*71 

8 p(‘ciflc. and Latent Jicats of-. Mitilock.8912 

Stainless-. Moneypenny .897 

Submerged corrosion of-. Whitman and Russell I03T, 197 t, 8946 

-tin alloy; Process of forming -, (?) Alexander, and 

American Smelting and Refining Co. 8429 

Tltratton of ferrous-with permanganate. Kolthoff and Snilt ii894 

3’reatment of-. (?) Graham. 8561 

Use of amalgamated zinc in evolution method for determination 

of sulphur In-. Aahlda. b386 

Volumetric determination of-In ores by means of titanous 

chloride. Brandt .B469 

Volumetric dclerralnatlon of sulphur In-. Plnsl .. .. b177 

In water; Defect in permanent colour standards for deter¬ 
mination of -. Whipple. 8764 

wrought-; Case-hardening-. (?) Bailey. 8221 

wrought-; Manufacturo of-. (ft Hibbard, and Hibbard 

Process Corp.. .. bIOO* 

wrought-; Manufacturo of alloy-. (?) Aston, and Byers Co. B600 

wrought-; Manufacture of-by piling. (?) Morgan .. b561 

Iron cliloride lyes; Treatment of . (P) Henkel und Co., and 

Weber.B25fi 

Iron compounds of sulphur; Decomposition of various —— under 

simulated ceramic kiln conditions. Jackson ... .. 8513 

Iron cyanides; Rapid determination of cyanogen In comidex 

Bellucoi and Rlcoa.. .. .. b556 

Iron-cyanogen compounds. Kobn and Beneier.85.*^ 

Iron-heparin, tax Iron compound of the nuclecproteln of the liver. 

Grfinlng . b76« 
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PACK 

Iron oxUlc : Mnuufarturc of red ——. (P) Tvrer .. .. .. B760* 

n» iinitcriol fr)r Insolublo «tiode». Fedotfert and Petrenko J«2L 
|tl>{iuci(fs ; KfTcct of —on rate of oxidation of linseed oil. 

Kliodes iind otlierH .. .. .. .. UOlO 

nlitm* iits ; J’rodiictlon of ——(P) Saunders, and Chcnilcal 

SjH'cialtles (‘o. .. .. ,, .. .. I>fl41 

ProdiK-tion of colloidal solutions of-, (P) Stadnlkolf and 

others .. .. ., .. .. .. .. ,. j:17 

Iron oxides; Equilibria Involving -—. Eustmnn and Kvnns .. b456 

Iron pcntnearbonyl; Derivatives and reactions of-. Freundlicli 

and Cuy .. .. .. .. .. .. .. B’Jlo 

Iron salts ; ('atalytlc and induced oxidation In presence of-. 

(lonrd and Itldcnl .. .. .. .. .. .. U-M 

suits ; Induced oxidation, and explanation of the internal use 

of-. Dhar .. .. .. .. .. 

Iron sulphates ; Vapour pressures of sulphur dioxide, sulphur 

trloxlde, and oxygen o\er iienfed-. Thompson and 

Tilling.38T 

Irradiated air : SujijKMi'd Inlluenee of-on growtli. Webster 

and Hill . Bd33 

Irrigation water; luUuenee of — on eoinposltiou of grains. 

tireaves and farter .. .. .. .. .. .. B209 

Isoborneol ; Preparation of -— from turpentine t>il. (P) Andreau, 

and Du Pont de Nemours and Co. .. .. .. H233 j 

Tsoealne. St-e 7 »-Amln«ibeuzoyldl-lsupropyhiiniiioethanol hydro* 
chloride. 


Isocyunliies. NVe iiHtlt'r Quinoline dyestutf.s 

Jsodlphenetidine ; Preparation of-. Wfiiston 

Iso-j8-cucftiite ; Kesolutlon of-. King.. 

Isoeugenol ; fonversion of etigenol into-. (lokhale and otl>ers 

lso*y*acld. .See 2-Amlno-.5-naphthol-7*sulphonlc aehl. 
lsoj>henolplithahdn and some of its derivatives. Orndorif ami 
Barrett 

Isoprene and caoutchoue. Homologiies of hyiirooaoutchouc. 
Staiidinger ami VS’idiner 
DIprene, a new terpene from - - . Asdian .. 

Formation of a camer-produciiig subbtanee from -—. 
Ketmaway 

Isopropyl alcoliol ; Ihirifying and deodorising-: 

<P)Buc. and Stiuulurd Jievelopmout Co. 

(P) Mann, pm., uiul Hunt 
(P) Mann, jim., and others 

Isopropyl etluT ; Manufacture of-. (p) Jlami, jun., and Hunt 

Isopropylallylbarldturle acid ; Production (»f a coinixuinU of - - 

(P) Prelswerk, and Holfniann-La Itocho fhemlc.i’ Works 
Isosaccharosan, See Isosucrosun. 

Isosiicrosan ; Constitution and .synthesis of -. Pictet and 

Strieker .. ' .. 

Isovalerie acid ; Salts of-with organic bases (P) Ooldselunldt 

and Neuss 


36PT ' 
D276 i 


UU)U7 ; 

HP.)4 ' 

UP2:« 

n822 ; 

BT:t 2 ! 
PBHU ! 
M 16 i 
1<447 

11 .*>38* 


11882 

11193 


j 


J-acld. See 2-Aiuliio-.’»*iiaphtliol-7*sulplioni«.- acid. j 

Jam making : I’reseiue <*f slar« h in p<‘ctin '•i»hit(on.> iiscti In-. ) 

Perrier.n6S9 ' 

Japaeouitlue ; Difrereut isomerides of-. Majlina and others H923 

Japunn; Manufueture of —~. (P 7 (jar<liuT .. .. hSJH ^ 

Preparation of stovlng-. (P) femral Kleetih- Co. iiy53 i 

woter*: Manufacture of-. (p) Duvey, and tieneral I 

Kleefric Co.I.fi 3 | 

Jntropha Ktimutom M'Vih ; Composition of-. Mcnaul n230 1 

Jellies as contrasted with gels and curds. Soaps in dry alcohol, ' 

I-alng and McBain .. .. ,. ,, .. b 7 .'>.'> ! 

Jelly base containing pectin; Dry powdered-. (P) Leo 

and Leo .iil027 ; 

Composition of a sugary eiy.stallliie crust on a currant- I 

kept at low ti'inpcraturc. Muller and J’eytral .. .. 11439 

ftrength deterininations; l‘nre.solvcd factors iu -, j 

Slieppard and Suei't .• Bfi 44 1 

Jerusalem articlioke; Composition of-. Sbold .. .. HI 95 ' 


Jegacoiiltlnc ; So-called ——. MaJItna and Morio .. ,. .. ny24 ! 

Jet llaincs, Payman .. .. .. .. .. .. ]{ 97 j | 

Joints for high pressure in im lals and otlur rigid umterials. (p) | 

Darroch .. ,. .. .. ., . ^ ' 

Jones reduetor : Use of cool solutions In the-. Lnndell and ' 

Knowles .. .. ,, .. .. b771 

Jute; Treatment of-. (P) Ironside.«;>]:> 


K 


Kaolin ; Behaviour of-on heating ; 

iloiildsworth and Cobb 

Vernadsky . 

Colloid-chemical characterisation of tcchniAi-. 

and Piekenbrook 

Colloidal plasticity of-. Bigot .. 

Decompoiltioo of -. (P) Hess 


Ostwaid 


in7r» 

1H75 

nr.07 

m34 

11334 


Kaolin— i^ndnued. 

Drying-. (P) Vivian . 

Fused-. Bigot .^ 

and the like; Bleaching-. (P) Gaiidlu, and Dartmoor 

(.'hlna Clay Co. 

Product of the dehydration of-. Agafoiioff and Voroadaky 

Iteinoval of brown coloration In-. (P) Holden .. 

Treatim-nt of-. (P) Stocker 

' Kaustobiolltes; Isolation of the organic matter present In-. 

Calsser 

J Kawa-kawa ; ('hemlstry and pharmacology of—Schhbel .. 
Kelp brines ; P^qulllbria used In manufacture of potassium chloride 

from-. Turrentiue and Tanner 

Kcrogen ; Constitution of-. McKinney 

i Kerosene; Clmracterlstics of hydrocarbons in American mid- 

! continent-. Wagner. 

Kessyl alcohol. Asahlua and Hongo 

^-Keto-basos ; Preparation of-. (I’)Mannlch .. .. B402, 

Ketolmtyrlr acids ; Preparation of-. (P) Melstcr, Lucius, und 

Briining 

Kctocainpltor. See Dlkctocamphauc. 

Keto-dcrivatives of the morphine scries; Preparation of-. 

(P) Knoll u. Co. 

I Ketofenchoiip. See Diketofcnchanc. 

! Kc'tones; CatluHlie reduction of ——. Schall and Klrst ., 

i Manufacture of-. (P) Wells and Hunt .. 

Prcjiarutloii of hydroaroinutic-. (P) Itnyer und Co. 

I’rmluetlon of cyclic-. (P) illedcl A,-G. 

of tlie pyrrole series ; Preparation of •——, (P) Kalle und Co. 

I se of ullphatle aelil anliydrldcs In preparation of-by the 

Friedel-Crafts reaction. N’oller and Adams 
Klers for textile materials : 

(P) (tamer . 

(P) Ki«Tnan, and Lowell Blcachcry .. 

Vomiting-for blca< liing textiles. (P) Joffer.son .. 

Klcselgiihr ; Furnace for cniclnlng . (P) Biinte and RudelolT 

Hterillsatioa of sugar juices and Ilqtiors by treatment with 
-. Ciilvort and Knight .. 

Treatment of - for use in filtration. (P) Ritchie, and 

C«‘llte (’o. 

See aho Diatoniaceous e,artli. 

Kleseritc; Manufacture of sulphurous acid from-. (P) 

8panler, and llcetfeUi und Co. 

IToductiou of luiro - from the crude material. (P) 

(.'rotogiuo and Crotoglno .. 


PAQK 

B469 

B257 

B74i) 

21422 

li014 

H5tt 

B816 

B760 

BS76 

B490 

I<243 

B729 

B849 

B354 


B402 


B75 

B732 

U233 

B891 

D890 

6847 

6415 

B465 

B332 

U133 

B220 

B774 


B943 

B421 


Kilns : 


(P) Bivins 

(P) StevciH 

Annular tunnel-. (P) Woodall, Duckham, and Jones 

{1020). Ltd., and Duckliam. 

Brick-. (P)Canavora 

burning refractory ware ; Combustion iu-. .Sherman .. 

for cal<‘ltiiug alkaline-earth sul|>hatcs or magnesium sulphate. 
{P) Akt.-Ce.i. f. Auiiin-l'abr. . 

Combustion of powdered and tluid fuel in-. (P) Procter.. 

Continuous- (P) Mayer and Stoerzer .. 

Continuous tunnel-. (P) Dri'ssUr, and American Dro«slcr 

Tunnel Kilns, liic. .. 

Device for heating-, (P) Ward .. 

Heating rotary for coal distillation. (P) Ilolzwarth, 

and Lignite Coal und By-Produc ts Corp. 

Lime-kilns und like viTtieal-. (P) Dumont 

Longitmlinal heating tlin*s lor continuous-, (P)Zlcgpl- 

iiraud (h's. Vesta 

Mtirth; tunnel-. (P) loir.sson, and N'ortou Co. .. 

Ojieration of ceramic mutUc-tunnel-. (P; Zeidler und 

Co., and U>*t1 

for r' covery of by-products from fuel. (!’) Newberry 

Rotary-: 

(P) Fasting 

(P) Fasting, .and .Smidtii A Co. 

(P) Niel-nen and l.alng .. 

Rotary —— for burning cement etc. (P) Schneider ami 
Beckman 

rotary , Buriiing material iu electrically heated --. (P) 

1‘olysius 

Tiuinei-: 


(]’) Benjamin 
(Pj Booth 

(!’) D^es^ler. and American 


(I') Hanley, jun. 
(P) Kopp.-rs 


Dressier Tunnel Kilns, 
.IJ830, 


(P) Meehan, and Aiiu-rlean l>re».-‘lcr Tunnel Kilns, 

Ibc.. 

(P) Miller .... 

(P) Owens . ]] ** 

(P) Straight .. .. 


B469 

6972 

U748 

6218 

11381 

BIT 

B687 

B90* 


B33'> 

R33d 

BfiOl 

B714 


B423 

6382 


B423 

B307* 

»676 

B7T4 

B455 

B51T 

B424 

BIO 

nod 

B972 

B972 

il830 


B5i:> 

B3H2 

BIPOD 

B4bH 


Tunnel -for ceramic ware. (P) Hhhno. 

tunnel- ; Equalising the heat distribution In ——. (P) 
Spiadler, and Allgem. Klektrizltats-Gen. 

fiitiiiel-; (ias-llred -. (P) Jveiigersdoffi .. ,. .. 

'i uiiiiel-for porcelain. (P) Meiser. 

'iuunel — — with steani-gem-fatlng cooling zone. (P) 
Dreshlcr, and American Dressier Tunnel Kilns, Inc. .. 

i w’jfi-t.ujinel-and method of operating them. (P) 

Dresater, and American Dressier Innoel Kilns, Inc. 

\erMcul gas-rtred-for burning limestone or the like. 

(1) I’riest 

Working of gag-flred continuous ring —. *(P)Heu*cf 


b2'-':» 

B7L) 

It.'S 

15;>U 

b:p'* 

BO 17 

im:> 
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PAUU 

KoJicBciU; Coiutitutlott of-. YabutA.B44d 

Kouyaku ; Swoniiig and viaco^lty of .Tapanese-. Dokan B703 

Kryptocyanlne. S4e under Quinoline dyoatuffa. 

Kunzfto : Active agcnta In luminescent-. Tanaka .. .. B3d5 


Laboratory apparatus. Patterson .. .. .. 2HIT, li96fl 

Lao products; Application of micro-methods to analysis of --. 

Soiimyajuiu .. .. .B7d6 

resin ; Ether-soluble constituents of-. Gupta .. .. K797 

Laccasc ; Method of determining activity of a-. Flcury .. b307 

Lacquer coatings ; S|)cod of ev.-iporatlon of solvents from pyroxylin 

-. Gardner and Parks .. .. .. .. .. nl008 

Lacquers; Furfural as solvent In preparation of-. Gardner.. B756 

l*rcparatlun of-from nitrocellulose and the like. (P) ilyk- 

Guldonwerkc Chom. Fobr. .. .. .. U24 

Loctalbuinln ; Nutritive value of-. Osborne and Mendel .. BSSS 

:i.actatc8 ; Use of-for preparing solutions of sparingly soluble 

substances. (P) Pohl .. .. .. .. n809 

Lactic acid ; Action of-on concrete silos. Orlin .. B440 

and its anhydrides ; Equilibrium between-. Thurmond 

and Edgar .. .. .. .. .. .. .. B806 

bacilli: Enzymic studies on-. Vlrtanen .. .. .. D649 

Conversion of cellulose Into - by heating under pressure 

with aqueous alkalis. Fischer and Schrader .. .. B575 

RenM)val of the carboxyl group from-. Fischer and 

others. .B&75 

Lactic bacteria; Influence of bactericidal i>ower of raw milk on 
lactic organisms In sterilised milk and empirical selection 
of lactic bacteria. Mnz6 .. .. .. .. .. 0488 

fermentation. See under Fermentation. 

laetoprotelns ; Precipitation of-by copper salts. Vandevelde B194 

Lactosan. Pictet and Egan.15395 

Lactose ; Action of hydrogen peroxide and hypochloroiis acid on 

-. oralk.172T 

Determination of dextrose In presence of-. Floury and 

Tavender .. . .. .. • • By20 

•fermenting spore bearers ; Anaerobic-In the Minneapolis 

water supply. Kaab .. .. .. .. B72 

Polarlmetrlc and gravimetric determination of-. 

llacharach .. .. .. .. .. .. B27 

Recovering-from milk or whey. (P) Ryan, and Carna¬ 
tion Milk Products Co. .. .. .. .. .. B7B1 

Ljovulose ; Mechanism of oxidation of-In phosphate solutions. 

Meyerhof and Miitsuoka.B760 

Preparation of-from Invert sugar. <P) Herzfeld and 

Passer .. .. .. • • . • b68 

Saturation relations in mixtures of sucrose, dextrose, and ——. 

Jackson and Silbee .. .. .. .. .. B056 

I,Hkcs ; Colour-from azo dycHluffs. (P) McAllister, and Du 

Pont dc Nemours and Co. .. .. .. .. .. Bid 

Influence of dyestut! diluent In production of-. Fearnsldes b903 

J^ampblnck ; Manufacture of-. (P) Hopklnson .. .. u720 

and other substances ; Manufacture of-. (P) McGuire.. n756 

I,niidolt reaction J'ctwoon sulphites and iodates ; Theory of-. 

Thiel aiiit Meyer .. .. .. .. . • D867 

Lniitcrn slides; Warm-tone- 1 relation between exposure, 

development, colour, and gradation. Tborue-Daket and 
Davidson .. .. .. .. .. .. •• b279 

Lard; Glycerides of-. Amberger and Wlesclmhn .. B229, B230 

liatent heats of vaporisation of liquids ; Determination of-at 

high pressures. McAdams and Morrell .. .. .. B929 

L-itham Research Fellowship ; Chenilstiy of cellulose. Cross .. 171 t 

Luthyrus: Alkaloid content of seeds of some species of *——. 

Giilllatnue .. .. .. .. .. •• B311 

Lava; Utilisation of-. Montemartinl and Losana .. H130 

Leaching ; Preparation of silver ores and other metallurgical pro- 

djuts for-. (P) Hennea .. .. .. .. B20 

See idxo Lixivlatlon. 

Lead ; Activities of zinc, cadmium, tin. bismuth, and-In their 

binary liquid mixtures. Taylor .. .. .. .. B137 

-alkali metal alloys; Manufacture of —— (P) Calcott and Du 

Pont do Nemours and Co. .. ... . b950 

and alkallne-tatrlh metals; Production of alloys of-. 

Jelllnek and Tomolf .. .. .. .. .. .. B873 

alloys. (]•) Siemens und Halske A.-.G. .. .. .. B339 

alloys ; iH'termlnatlou of magnesium in-. Fetkenheuer 

and Konarsky .. . .. .. n791 

alloys; Manufacture of-: 

(P) Matheslus and Mnthosius .. .. .. Bl38, J»718* 

(P) Metailbank ti. Metuliurglsche Ges. .. .. b21 

alloys for use In manufarttire of electric storage battery plates. 

(P) Hell .B341 

-untimony-wjppcr ; The ternary system-. Schack .. B259 

•bismuth alloys ; Hardness of-. Dl Capua and Arnone.. B2W) 

blast furnace ; Thermal balance In a-. Hamilton .. B470 

bullion; Calculating the zinc for dosilverlsiug-by the 

Parkea process. Griswold .. .. . b19 

•cadmium alloys ; Hardness of —, Dl Captia and Arnone B560 

-calcium alloys; Manufacture of -. (P) Metallbank u. 

Metallurglsche Qes. .. ., ., •. • • • • 

Case of failure in-. Blacey. .. 

('olorlmetrlo determination of small quantities of - in 

drinking water. Pytlkl. 


Lead-—continued. 

-copper-iron alloys. Guertler and Menzel 
-copper-nickel alloys. Guertler and Menzel 

In cream of tartar; Colorimetric determination of -. 

Andrew . 

Determination of-in leod-tin alloys. Kraus 

Determination of-in potable water and In urine. Thresh 

Effect of-on 60 ; 40 brass. Hauser . 

Kloctro-deposltlon of-on Iron. (P) Summers .. 

Electrolytic erystatUsatlon of ——. KohtschlHU^r and 

Uebersax . 

Electrolytic deposition and refining of-. Titschack 

Grain growth In nntimontal-. Dean and Hudson 

Gravimetric determination of-in presence of tin and 

antimony. Stelling. 

Hydroinetallurgy of-. Ralston .. 

Manufacture of alloys of barium or strontium with-. (F) 

Knoll, and Metallbank n. Metallurglsche Ges. 

Mlcrochcjulcai detection of-. FalrhuU 

ore ; Results obtained in large-scale flotation of-. Mayer 

and Schon 

Oxidation of-. (p) Huffard and others .. 

powder; Mnmifaeture of-Intermingled with lead sub- 

oxide powder. (P) Sfilmadzu .. .. .. .. B711 

l»rodiictlon of-. (P) Flatten .B181 

IleflnluK-. (P) Harris .B222*, Bfi70 

Relative corrosion of zinc and-In solutions of Inorganic 

salts. Friend and Tldmus .. 

•silver anodes for electrolysis of brine. Fink and Pan 
Solubility of lead sulphate in dilute sulphuric acid solutions 

and Its bearing on quantitative separation of - as 

sulphate. Dawkins and Weldon .. 

Solution of -In alkaline liquids l>y altematlng current. 

Jlrsa and Faldnger .. 

•thallium alloys ; Hardness of-. Dl Capua 

-tij» alloy.s ; Hardness of-. Dl Capua and Arnone 

Treating materials containing zinc and -. Herglund .. 

Treating sulphide ores of silver, copper, and-. (P) Chris¬ 

tensen 

Voulinetric determination of-In non-ferrous metals and 

alloys. Pnim . 

-zmc-antlmony alloys. (P) Doeblln.B3d8 

-zlnc-eadmiuiu system. Cook .. .. .. .. .. B337 

-zinc sulphide ores, mattes, and the like ; Treatment of — 

(P) Asheroft .. 

•zine sulphide orc.s ; Treatment of-. (PI Asheroft 

l4?ad arsenate, basic ; Preparation of-of definite (imposition. 

Streeter and Thatcher 

Lead arsenate ; Preparation and properties of colloidal-for 

si>ravri. Hrinley 

Rapid determination of lead and arsenic In-. Hedges and 

Stone .. .. .. .. .. .« .• B631 

Rapid detcimijiatlon of water-soluble arsenic In —. Roark B631 

Lead azide detonators ; Containers for-. (P) Davey, Bickford, 

Smith et Cle. 

explosives; Manufacture of •——. (P) Davey, Bickford, 

Smith et Cle. 

Manufacture of casings of electrolytic iron for detonators and 

cartridges containing-. (P) Weir, and Nobel Indus- 

dustries. Ltd. 

Lead carbonate, basic ; Effect of gelatin on size and distribution of 

particles in electrolytloally precipitated -. France 

and McBumey . 

Lead chromate comi>ound; Manufacture of a-. (P) 

Schumacher, and Acme White Lead and Color Works .. 
l.ead chromates ; Production of yellow, orange, and red —— In one 
ojn'ration by electrolysis. (P) Luckow .. 
l ead nitrate ; Manufacture of hydrated manganese dioxide and 

-. (P) Westllng and Wlnshlp .. 

Manurlul properties of-. Berry. 

Lead oxide ; Manufacture of-: 

(P) Price, and Quirk, Barton and Co. 

(J’i WefeUcheld 

Polymorphous forma of-. KohlschUtter and Scherror .. 

See alto Litliargo 

Load oxides ; Maimfucturo of —(P) Thibault 

T.cad peroxide ; Bromometrle analysis of-. Rupp and Slobler 

Manufi'grture of-. (P) Gruubaun. 

Lead phsophates; Solubility of-In water and lactic acid 

solution. Fairhall and Shaw 

Lead salts : DejisUlon of-In bone. Fairhall and Shaw .. 

salts of picric acid and 2.4.6-triultro-1.3-dlhydroxybenzene; 

Production of normal-. (P) Thomas and others .. 

Load suboxide ; Manufacture of powder of-Intermixed with 

lead pow'dor. (P) Shlmadzu 
Technical method of making-. Gufcersohn 

Lead sulphate ; Manufacture of -: 

(P) Gltsham and Evershed .. .. .. .. B597‘ 

(P) Mackay .. .. .. .. .. .. n335' 

Solubility of-in dilute sulphuric add solutions. Dawkins 

and Weldon ,. .. . -. b670 

Lead tetra-ethyl ; Decomposition of-and Its application to 

explosion-engines. .Totibois and Normaiid 

Suggested mechanism of anti-knock action of-In internal- 

combustion engines. Wendt and Qrlmm.B850 

Kobn and Grede . ■ B95.5 


B259 

B259 

B352 

B473 

B350 

B426 

B875 

B636 

B8;i4 

u83r> 

Bfl78 

1(299 

B301 

BHO 

BI9 

B511 


B.337 

B906 


B670 

0562 

B99 

B560 

B9U 

B388 

B59 


B262 

B037 


B867 


B3U 


B2d0 


B403 


B391 

B343 

0265 

1(788 

B260- 

P917 

0908 

B378 


0466 

B870 

B867 

B867 

B618 

B7n 

H595 


b:oo 


Leather; Acidity of veget|tble-tanned - 


Thomas and 


Action of trypsin on various kinds of 

, Sleymour-Jones .. .. .. ... 

artificial; Manufacture of ——. (P) Rautenstrauch and 
Trenzen . 


B267 


1(841 
t 2 
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l.euthcr--lA *1 # 

bolting; U.s. tiovornmeut #peclflcat»on for- 

chrome-; AnalyslB of ——. Woodrotfe . 

chrome-; Report on analyila of-. Innea •• •• 

cliroiiie-; Rcaiatance of —— to the action of alkaline »olu- 

ilona. Chambard and Queroix. 

. hroine upper-; Effect of perspiration on-; 

Innes 

Woodroffe and Green .. 

Thfo«?tlvc grain in chrome-tanned-. Riera 

Determination of chromium in ——. Wugner •• 

Jh-termlnation of moisture In-. Vcit«*h and Jarrell 

]>etennluaUon of sugar content of-. Frey 

Determination of sulphuric acid In-. Jalade .. •• 

Effect of certain de-leadlng agents upon hydrolysis in deter¬ 
mination of reducing sugars in-. Clarke and Frey .. 

“ Free” mineral acid in-. Pickard and t'aunce 

Impregnating vegetable, animal, and mineral fibres, yams, 

and fabrics with-. (P) Scholz .. •• •• 

Indicator paper test lor acidity In-. Bradley and Pohen 

and the like ; Preserving-from attack by animal and 

vegetable pests. (P) Berkeley and Stenhouse .. 

Manufacture of-. (P) Forsellcs. 

Manufacture of imitation --. (1») Kxportlngenicurc fUr 

Papier und ZellstortU^cImlk 

Manufacture of-from Intcstlncfl. (P) Von Markus 

Manufacture of glove-without the use of cgg-yolk. (P) 

Simon, sen. .. 

Manufacture of mlncral-tiinncd-. (1*) lldhtn .. 

Micro-Kjeldahl method of dcterininlng nitrogen In-. 

lieiibein 

Proiiuctlon of material for sizing or ground-coating-. (P) 

Kguers and Burlin. . 

Production of washable printings on —(P) Combe ct Fils 
fit Cle. 

■Radioactive-. (P) Tapparelll . 

Sulphonation of marine animal oils for preparation of fat- 

liijuoring materials for-. Hose and Kch 

tanned with synthetic tannins; Determination of free 

mineral acid in-. Van der lloeven .. 

tanned with synthetic tans ; Vlxaiuiimtion of-, especially 

deterinlnation of free sulphuric acid. Van der Hoeven.. 
Temperature of gelatinlsution of —— and lU anpllcatlou to 
study of single-bath chrome tanning. Schiaparelli and 
(Jaregglo 

Temperature at which-shrinks, Powarnln and Aggecw 

Treating waste ~— for manufacture of glue. (P) Kraus .. 

Treatment of-and of leather waste. (P) Jl.issell and 

Broomfield 

Vtlllsatlon of - in njanufacturc of commercial fcitlllsers. 

Skooglund 

J^ecanorn tartarea ; Orcinol content of-. Patterson .. 

Lecithin and its derivatives ; Stable preparations from-suit¬ 
able for internal use. (P) WIntsch . 

from the eggs of the sliark: Lecltlburln, a-. Ponce .. 

llydrolysis of-by taka-dlastaae. Akanuitsu 

i’reparatlon of aqueous emulsions of -. (P) Merck and 

Elehholz .. 

I’resencc of vitamin A In commercial-. Eic-hholtz 

J’roductlon of comp'juods of-with bile adds and their alkali 

salts. (P) Boehrlnger Sohn 

Lecithins; Synthetic-. Lcvenc and Rolf.. 

Lccitiburln, a ledthln from the eggs of the shark. Ponce 

Jjfguminoti(€ ; Alkaloid content of seeds of some-, Guillaume.. 

Lehrs: Electrically heated-. (P) Dixon Co. 

Glass'anueallng-; 

(P) Dixon, and Dixon Co. . 

(P) Pike. 

Lemon juh'e ; Antiscorbutic fraction of-. Zllva .. 

peel; Protopectia and some other constltuoits of-. Sucharlpa 

Lemons ; Hastening the coloration of-. Denny 

Lett* ettcuUnta \ Cystine deficiency and vitamin content of -. 

Junes and Murphy 

Lentils ; Cystine deficiency and vitamin content of-, Jones and 

Murphy. 

]..eop>ird fat. Rae 

Lfplonpertnum eitrata ; Essential oil of-. Pcnfold 

hfptofipennHin Liwnulyei : Essential oil of-. Penfold .. ^ .. 

Leptospermum gcojMirium ; Essential oil of —Gardner .. 34T, 

f-Leude add ; Formation of-In acetone-butyl alcohol fermenta¬ 

tion. Sehiiildt and others .. 

Leucite and the like ; Treatment of-. (P) Rody, and Metal¬ 

lurgical Co. of America 

rocks; Treatment of -. (P) Giordanl, and Pomlllo Bros. 

Oorp. 

Utilisation of-. Montemartlnl and Loeana .. 

Leucocytes ; Comparison of activities of antiseptics on bacteria and 

on-. Fleming . 

LoVan gum ; Formation of-from sucrose. Owen 

Level of liquid in high-pressure stills or other vessels; Apparatus 

for Indicating -. (P) lot. Bergcn-Cle. voor Olle- en 

Kolon-Chem., and LdfRcr . 

Lichen starch: C-onstltution of . rrlngshoim and others 

Ljehonase. Karrer and Staub. 

and ecliobiase. Pringshelm and Lelbowitz . 

and llchenin: ^ 

Karrer and others . 

Pringshelm and Knsenock . 

Separation of-fnto its constituent enzymes. Karrer and 

others.* .. .. 
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B188 

B629 

£25 

B528 

£20 

1120 

£456 

n52u 

£055 

£643 

£644 

£528 

£435 

B4d4* 

£684 

B045 

£225 

£105 

£303 

£567 

£436 

£26 

£104 

£268 

£481 

B918 

B841 

£758 


£142 

£750 

£304 


£484 

190T 

£812 

£906 

£28 

£769 

£228 

£927 

£838 

£996 

£311 

£468 

£748 

£423 

£720 

£230 

£720 

£533 


LioheiilD. Karrer and Staub ^ ‘ * L 

Cleavage of —- Into dextrose. Karrer and Staub 


PAOJB 

Bm 

B568 


£.533 

£264 

£3.3 

£33 

£400 

£843 


£632 

£130 


£490 

£107 


£657 

£021 

£957 

£147 

B249 

B760 


and llchonase : _, 6249 

Karrer end othow .. .. « 7 gn 

I'rlngsbeim and Kusenack •. • • • • * ■ 

Mfthvlatlon Dfoducts of-. Karrer and Nlshlda .. • • J 

Occurrence of - in lichens and other plants. Karrer and 

Lichens ;*^DyeIng properties of some Bcottlsh-. Patterson 189T, £669 

LIdstone vlscoslmeUT; Design and use of the-. Barr .. 2»T, £968 

Light filter for use In detection of potassium. McC^y , w.* -r,./' 

filters; Preparation of-. (P) Schloemann, and Ktoo-FIlm 

of siiort wave length ; Method of protecting against ——. (P) 

.. £967* 

Lignin ; Acetylation of-. Meuaor and Ackennann .. £464, £658 

Action of antimony pontachlorlde on ——. Tropsch .. ♦. B169 

Action of nitric acid on-: 

Fischer and Tropsch .2109 

Tropsch and Schfillenberg .A* 

Alkoxyl groups of pine wood and-. Hilgglund and Sundrooa B592 

Behaviour of-during decay. Fischer .B584 

Chemical structure of coal and—Schrauth.. •• •• B42 

Comparative invcstlgationa of cellulose and —Fischer and 

Vropsch.»127 

content of spruce woo<l. Klason .. .. •. • • M9 

Determination of-in wood. Von Euler ..B127 

Determination of-- in wood cellulose. 5Vcnzl .. .. B464 

Effect of heating under pressure and fusion with alkali on-. 

Fischer ami Tropsch .. •. , • • ^ •• •• 

ypix-ami some derivatives. Powell and \V hittaker .. D28tf 

Nature of-. Strupp.B299 

Pentosan-content of ——. Uilgglund .. .. .. • - £89 

Potash fusion of-. Heuser and Herrmann .. .. .. B29(r 

prepared by the hydroihlorlc acid process. H&ggliind and 

Bjbrkman .*<06 

Pres*sure oxidation of-. Fischer and others.B168 

Lignite ash containing calcium sulphate; Manufacture of cement 

from-. (P) LufUchltz.^ .. B98S 

ash; Production of building material from-. (P) Novo- 

..*94.5^ 

briquettes. See umift Briquettes, 

Briquetting extracted-. PIcning .. .. .. . • B324 

Carbonisation of-. (P) Davies .. .. .. .. £600 

Carboiil-Aation of briquettedMiiller .. .. .. B361 

coke. See loider (U)ke. 

Dehydrated-. (P) Schoch .. .. .. . . .. ®§9§ 

deposits : Oceurreiice of rubber in Mid-German ——, KlDdscher B757 
Destructive distillation of-and recovery of products there¬ 
from. (P) Box. ,.B46 

Determination of sulphur in-. Baiirledel .. .. B824 

Determination of volatile matter and combustible matter In 

-. Joseph . • • • • • - • B4S 

Gaalfyltig-. (B) Soc. Anon, de Construction de Foum 6 Coke B862 

Genetic relationships of coal and-. Erdmann .. .. B622 

IIydrog<‘iiatlon of-by means of carbon monoxide In presence 

of ammonia and pyridine. Schrader .. .. .. b285 

Hj'drogenallon of-with a mixture of carbon monoxide and 

water and with molecular hydrogen. Waterman and 
Kortiandt .. .. .. . • .. B1002 

Low-temperature carbonisation of-; 

Berthelut .. .. .. .. . • . - .. £545 

Trutnovsky .. .. .... ., B825 

Oxygen absorption of - in present- of alkali hydroxide. 

Von Walther ami Bielenbcrg .. .. .. .. £77.5 

parafiTiu oil, a benzol wash-oil not requiring regeneration. Thau B408 
Pre|>aration of plastic masses siiltaldc for insulating purpe^s 

from——. (B) Plaiison .. .. .. B641 

Quantity and nature of gases evolved by action of heat and 
vacuum on ——. liCbeau and Marmasse 

.slack ; Commercial gasification of-. Bunte 

slacks ; Ignition teniiK'ratures of some--. Faber 

Llgnocellulosc ; Action oi aqueous sulphurous acid on - 

an<l Engelstad. 

(iclatlnlsatlon of-. Schorger .. 

Lignoceric add. Leveue and others 

Liguoiic derivativcH; Manufacture ami applications of new 

(P) Cross and Engelstad .. .. .. .. .. B707 

Lignosuiphonic acid. Hintlkka .. .. .. .. ... .. Bl69 

obtained by action of sulphurous add on spruce wood. Dor6e 

and Hall . 257T, B783 

Lime ; Behaviour of-in the soil. Lemmermann and Fresenitu B304 

burning; Effects of sodium chloride on , Sawal ooff 

Yoshioka.. .. .. .. .. Bl3t 

Burning-In shaft funiaccs. (P) Piauson's FonchungBlUit. £424 

Changes In soil caused by-, and tliclr influonoe on crops. 

Drushinin .. .. .. ., ,. .. £483 

combination; Preparation of a therapeuUcaliy active colloid- 

like-. (P)Donath .£692 

Determination of water of hydration, water of emisUtution. 

and carbon dioxide In hydraulicMulicrand Peytiml B423 

Hydrates of-. Haslam and others.£377 

Infiuonce of magnesia on quality of-. Ooebi^ti .. B292 

kilns. (P) Dumont .. .. .. .. ,, b714 

liquors. Sec under Tannery. 

Manufacture of-. (B) Roberta .£256 

Manufacture of sulphurous acid and-from caldnm fulphate 

and sulphide. (P) Waescr.£943 

•mortar and Ilme-plaster; Inadequate hardening of " <■ 

Nussbaum .0517 

preparations containing a high percentage of readily ab^bahle 
antiscorbutic vitamins; Production of orgonlo —. (P) 
Ek'helbaum 
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lime—MUinusd. 

RGactlon between red arsenic and . Atkin and others 

-sand conoreto'; Manufacture of —(P) Cacoia 

and siJlca; Influence of oertafn flaxes on softening temperature 

and fluidity of a monosllicate mixture of-. Patterson 

and Summers. 

sludgo from caustlctelng In manufacture of paper pulp; Analysis 

of-, Walter and Gunkel. 

Specification for hydrated -for manufactur<( of sanddime 

brick. U.S. Bureau of Standards. 

Speclfloatlon for hydrated-for manufacture of silica brlelw. 

U.8. Bureau of Standards . 

•sulphur; Determination of sulphur compounds in dry - 

Jones . 

Utilisation of waste-from chemical works. (P) Smith 

Yield of hydrated —— from nlr*slakcd lime and magnesian 

lime, Bebuflfat. 

See aieo Calcium oxide and Quicklime. 

Mine fruit; Extraction of pectin from the rind of-. Hardy .. 

Limestone ; Electric furnace for calcJuIng-. (P) Ewerbeck .. 

Influence of admixture of different grades of — on solubility of 
phosphoric oxide In suTwrphosplmte. Hall and Vogel .. 

Bpeclflcatlon for-for use in mniiufacturc of sutphltc pulp .. 

Vertical gas-flred kilns for burning-. (P) Priest 

Linen ; Preparing raw-for bleaching. (P) Bochter 

l.inoleoic add of perilla oil; Bromides of-. Bauer 

Linoleum oomiHwItlon. (P) Sulser, and Klcktrlzltab^wcrk Lonza . 

manufacture; UHllsatlou of tung oil In-. Fritz .. 

Preparation of oils for-. (p) {^aldciw'ood and others 

«crni»; Working up of-into new linoleum. (P) Scholz. 

and Ticdemaim C'hcm. Werke. 

substitute; Manufacture of-. (P) Rltschko 

Linoxyn; Material suitable as substitute for-and for other 

purposes. (P) Pohl, and Jftger Ues. . 

Linseed oil. See under Dlls, Fatty. 

Llpjise of ca8t<)r oil bean. Wlllstfttter and WaltLs(:hmidt-l.cltz 

Preparation and ludjwtrlal application of caator seed -. 

Klfji and Osund. 

in suiiHower seeds. Traetta-Mosca and Milletti .. !. 

of takadlusfase, Ogawa 

Liimaea of various origins ; Sjisi-t-ptiidllty of-to toxins. Bona 

ami Petow . 

idplns ; Action of paraldehyde upon-. (k)Oi,)er. 

Lil^oehromes; Extraction and determination of-in animol and 

plant tissues. Coward .. . 

Id<iuid3 ; Apparatus for fornuitlnn and separation of solids from 
• by heat int^n hange. (P) Field 

Apfwratus for prwiueing a countor-eiirrent action between- 

and large fpiantitles of gases or Vapours. (P) Metan (ie.s. 

Apparatus for renmvlng gases from-. (!') Signal (Jes. .. 

Apparatus for transferring heat to or from viscous -. (P) 

PrU« and others 

A[)paratus for treating-with gases : 

(P) Palmer .. .. . 

(P) Sierk, jiin., and Sleek and Druoker, In<!. 

Apparatus for washing-with llqtilds. <P) Kopi)ers, and 

Kopners Coke Oven I'o. 

Electrical npjairatus for treating - •—, (p) Landreth .. 

Forced convection of heat in-. Bice . 

and gases ; Apparatus for lu'compllshing physi(;al and ciiemlcal 
reactions betweim —(p) Boulogm* and MellLwsoiix .. 

and gases ; Apparatus for bringing-Into lutinmtc l ontuct. 

(P) Holinc.s and (.‘o., Ltd., and others . 

and gases ; Apparatus for effecting intimate contact of-; 

(P) Lloyd and others . 

(P) Wright, and Moldnim’s, Ltd. . 

and gas4!S ; Apparatus for producing Interaction between-. 

(P) Marshall, and Koppers Co. . 

and gases; Apparatits for producing Intimate mixture between 

-. (P) Bayer mid Co. . n 81 , 

and gases; Device for effcMtlng contact between-. (P) 

Atkins and otiicrs . 

and gases or vapours: Apparatus for reactions between-. 

(P) Permutit A.-O., ami Schiller . 

Heating and distilling-, (P) Keep and others 

-Means for producing disruptive forces in films of-confined 

between closely udlaceiit siufaces, rotating ndatlvely to 
one another at high speeds. (P) Burt, Boulton and Hay¬ 
wood, and China .n9:19, 

Mctullitrgical apparatus for treating-wltli gose.^t. (P) 

Orccnawalt . 

Purifying-. (P) Hauer . 

Piirlfylug or seimruting apimratus for-. (P) Hvens-non and 

NorllDg. 

Purifying and storilisliig-. (P) Sauer . 

Separating gases or va^urs from, or dlsMlvlng gases or vapours 

in-. (P) Fral^c. 

Heparatlng mixed-of different volatility. (P) Rlallami .. 

•Separating --from solids by pressing. (P) Soilerlund and 

others. 

•Solidiflcatton of organic-. (P) Ray. 

I'reating —~ with purifying and decolorising agents. (P) 
Bauer, and N.V. Algem. Norlt MaatschappJJ 

'I’roatmont of-by heat. (P) Rafn. 

Kifiior alumUiii oeeffet; Volumetric determination of oliiniiniiim in 

-. Wohlk. 

Ll'Iiiorlco oxtrac^j ^tectlim of extract of Atraetylie gunmifera In 

Litharge ; Manufacture of amorphous finely subdivided-. (P) 

Uoldsohmidt A.-U 


noE 

nSHO 

U983 

B201 

BlOU 

B3H3 

B383 


Lithium nitride; Production of pulverised-, (P) Urfer 

Lithopone; Apparatus for calcining-. (P) Mitchell .. .. 

(^Icining . (1*) 8chanehe,.and Du Pont do Nemours and 
Co. 


B31 

n787 


Bo33 

B557 

B882 

B91 

B517 

B743* 

U264 

B953* 

II30.3 

nl86* 

1)069 


H182 

1)23 

b98(> 

BOlO 

H964 

B93a 

B737* 

1)283 

BlOO* 


B816 

1)3 

n.'>83 

1)139 

l)r)4l 

1)88 

BUS 

B159 

1)40 

B205 

, 1)456 

1)774 

B400 

B1012 


nl8l 

H308 


1141 

I<99& 


B40 

B2or> 


B780* 

1)327 


Bd2l 

U962 


1)74 

Bd64 


Eithliim formate; Decomposition of ~ 


Fischer and others 


B84d 

B536 


fast to Uglit. fP) Melster, Lucius, u. Brilnlng 
Manufacture of-: 


(Pi Dougherty, and Lmdus Trust 

(P) Drofahi and otliors. 

(P) Holton and others . 

paint films; Exaininatiou of-. Wolff 

paint, white and light tints ; t’.H. (rovernmi'Ut s|M“elrtcatlon 

for white glow interior-. . 

products ; Manufacture of-. (P) Mitchell .. 

Teste on llglit-resistance of-. Gardner and HoMf, ,. 

titanox (titanium dioxide), and antimony oxide plgincnte. 

Gardner . 

Lixlviailon of materials. (P) Morterud . 

See ateo lA‘achlng. 

LIxivlaUuK ; Counter-current-, (P) Turrcntlnc. 

o-Lobellne ; Preparation of-, (P) Baeumer, and Boehriuger Solm 

IjOoso material; FacHitatlng physical or chemical reactions In masses 
of-. (P) Dt^scliainjift 

Lophophorinc. Spath and Gang! . 

Loranthus ; Chemistry of-. Klnleger and otliers 

Lubricant friction ; Determination of —Vieweg 
hydrocarbons In pi-troleiim. Mabory 

Lubricants ; Manufacture of-; 

(P) Dubois und Kaufinann . 

(P) Plaueon . 

Manufacture of composite-from cjwtor oil. (P) D^ge .. 

for refrigerating machines. (P) Edwards, and Carbide and 

Carbon Chemicals Corp. . 

U.S. Government spctlfi< at ion for-and niethoils for testing 

Lubricating grease ; Determination ot anhydrous soap in —■—. 
Joachim .. 

grea-ws : l‘reparaUon of-. (P) C’hcm. Werkstatteii Ges. .. 

oils; App.aratus f(: tn'atlng acid sludge from mineral -. 

(P) Maitland, and Hun Oil Co. 

oils; C-cutrifugal ren)oval of wax from petroleum-. Jones 

oils ; Determination of asphalt in-. Evans. 

oils; Lowering the cold test of-. (P) Weir and Ryan 

oils; Material for treatment of-. (P) Prutzman and others 

oils ; Hpt'clflc heats of-. Leslie and Genicsse 

oils ; HuLatituU's for-. (P) Dul>oIs und Kutifinann 

oils from tar ; Improving-. (P) Otto . 

oils ; Variation of viscosity of-with temperature. Kdulg 

B121, 

oils ; Viscosity of mineral-, 1 .k)U . 

oils ; Viscosity and surface tension in-. Don 

Lubrication ; Mechanism of-. Barnard and otlicrs 

Lucerne plan;; Basic substances from the juice of the -. 

l^javenworth and others 

plant; Nitrogeno)w constituents of juice of-. Vickery .. 

Lumbang oil. See. under Oils, Fatty. 

Lumber; Process of treating-. (P) Fish, jun., and Wood Pro¬ 
ducts and By-Products Corp. . 

Luminal. See PhctiylcthylbarLituric acid. 

Lumbtescent CRlcite.s, aragonites, and dolomites; Active agents In 

-. Titunka . 

zinc sulphides, willemites, and kunzttes. Tanaka 

Lunge nitrometer ; Modification of-. Rlvlfcre and Plchartf 

Lupin embr >'0 ; Metabolism of-in the prest*nco of cak iuiu and 

ammonium salts. Hmlrnow. 

seeds ; Determination of alkaloids in -. Babniiteohka and 

Zaher 

setHis; Oils extracted from-. Guillaume. 

Luplnine ; Preparation of halogen derivatives of-, (P) Kalle 

und Co. 

Lupins : Alkaloid content of seeds of .some species of ——. Guillaume 
and offal therefrom : Coiiipo.4itlon and algestlbility of —— before 
and after removal of bitter substances. Konc-amp and 
others 

htipinHs epat/iulaiue (Kydb.); Spathulatine, a new alkaloid from 
-. Couch. 


PAOR 

D510 

Bl04» 

B4H0 

B265 

B63 

1)392 

1)224 

U04O 

1)18.** 

H185 

UlHG 

n3l)3 

1)930 

]<r>44 

l)81() 

1)497 

B73 

K574 

1)661 

1)120 

B2H6 

1)124 

1)124 

11698 

B660 

B661 

BH22 

1>822 

f)6 

B6 

1)1005 

R9 

B624 

B286 

B48 

B20ti 

B586 

li8lK 

1)932 

B230 

B885 


B466 

B595 

B8I3 


l.upuion ,• (k)nslitutlon of-. Walker . 

Lutoolin ; FlavylLim salts related to-. Pratt and others 

Lycopln ; tkilortmetric detcniilnation of-. C’OnucU 

Lystn; Posilion of optimum temperature of action of a-. 

Brownlee . 

Lyaol; Analysis of-. l>odd . 93 t, 


d6.53 

B302 

Bfil7 

B311 

B763 

IH028 

b958 

B247 

R935 


B34H 

B398 


M 

Maeadamia temifolia ; Fatty oil of nuts of-. Morrison and 

Morrison. b91.'> 

Haciurlu; Production of - from acacatecliln. Hazleton and 

^ Nlerenstein . b880 

Uagadl nattiral soda; Colouring matter of-. Niskikawa and 

Miyake. Bl30 

Magnesia; Calcining-. <P) Sebfin und Co. Bl6 

cement. Set nfidfr*Cement. 

tnflueiieo of-on quality of lime. Ocehipiutl .. b292 

Production and testing of cauattc —- for use as an ingredient 

of mortar and cemente. Jesser . B29fi 
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PAOK 

Mngue.-tlii —mult nurd. 

iimd® from magncttlte from scvmhI aourcei). 


Haw mifl others .. .jj383 

Sre (lino MiiKriosluni oxide. 

.Majjfiwife brh k ; SpecUlc heat of-at hli;h temperatures. Green H174 

bricks; Afjiniifaoture of sintered magne.siteana-. (T) Harr U748 

n tiicnt; Manufacture of -—. (P) Hukewell.U5I7 

(’hemical properties of -. Nishlmura and Murachi .. n214 

Manufacture of - e.a., from waste liquors of potash Industry. 

(P) JlrlnkiiofT.H 95 

Production of crystalline --from waste liquors of potash 

industry or other solutions oont.'ilning magnesium salts. 

(P) Urlnkhotf. d421 

Separating and purifying——. (!*) Rlcluirds .. b.'»57 

.Magnesium alloys. (P) Clioni. J'abr. (irleshclm-Elcktron r388. b3S9, «002 

Its alloys : Casting-. (P) Oheni.-Fabr. Grleslieltu-Elcktron D794* 

and Its alloys ; r.isfiiig-in sand moulds. (P) Chem. Fabr. 

(frloshctiti-Eleklrotj .BliSS 

and ita .alloy.s: Coloinlng- by etching. (P) Chem. Fabr. 

GricHliclin-KIckIron ., .. .. .. Bl82* 

alloys ; In<‘ri’a.sing the electrical conductivity of-. (!’) 

Metallbank und Metaliurgisciie (ic.h. .. .. .. ii.'Ol 

alloys; Metliod of rolling-. (P) (.'hem. Fal)r. Grieshelm- 

JCIektron .. .. .. .. .. .. H222 

and Us alloys ; Protection of - against oxidation. (P) 

Chom. Fabr. Gilesheitn-Klektron .. .. .. n793 

or Itj* alloys; (pionrhlng burning -. (P) (’hem.-Fabr. 

(Irlc.Khcim-Eleklron . b753 

ami Its alloy.s ; Treahncnl of-. (P) Cliein. Fabr. Griesheim- 

Klektron .. .. .. .. .. .. .. BlOl* 

•ahnninlum alloys ; Manufacture of powders of —■—. (P) 

Sejournet .By22 

•ahiminUnn ; Ehictrical proficrtles of the systcjii-. Mehl Bg35 

.4p]*aratus for electrolytic pnaluctiim of-. (P) Ashcroft .. bC(>2 

Colorinietrie det<Tininatlon of - os phosphate. Briggs .. B.^yi 
-< opi)cr-aluiiilnium alloys: 'I’ernary—Ohtanl .. .. ul3(J 

t 'ry.stal precipitation reactions of-. llosenthalor .. nHal 

iH'tectlon uml detiTnilnation of very small quantities of - 

by means of ammonium ferrocyanidc. Fclgl and Pavelka nyOK 
Determination of -- - In ahiinluhint, zinc, and lead alloys. 

Fctkerdietier and Konarsky .. .. .. .. .. b791 

Determination of jdiospborlc add, calcium, potassium, and 

-In grain ami feedliig stuffs. Glhiuuir.. .. .. Dbr»l 

Dlphciiylcarbazlde .as qiialitaflvo reagent for-in presence 

of alkallne-eartii metals. Kolthoff .. .. .. H2t)2 

Electrolytic separation of-. (P) fthodln .. n523, no:iH* 

lodometiic detertnlnati<m of - as magnesium ammonium 

arsenate. Klingenfiiss .. .. .. U8f)2 

-Mamifaetiin* of free from silicon. (P) Ohe/u, Fabr. 

Grlesheimdvlektron .. .. ,. B602 

Predpitation of — a.s phosphate from solutions containing 

tartaric add in presence of aluminium. Wllke-Dorfurt .. B814 

as a qualitative ami quantitative reagent In Inorganic analysis. 

Pamlil. .. .. ., po80 

Headionof-with ruliidlum and oa-slum. Murmann .. ij37 

Hephicemoiit of sotlium und potassium from solutions of their 

salts by-. Bergstrom .. .. .. .. b132 

Sensitive* colour readiou for dededlng — - In aluminium. 

Hahn and others .. .. .. .. .. .. ji928 

-silb'on alloys ; Prodmdion of-. (P) (’hem. Fabr. Grieshelm- 

I'llcktron.U87e 

'rechnical electroly.sis fd fused earnallite for jiroduction of-. 

Fedotieif and VVoronin .. .. .. ijl 9 

turnings; Kendering - non-lurtaimnal)le. (P) Metallbank 

uu<r.MctaiUurgi.sdie Ges. .. .. b0.^)1 

Velocity of dissolution of - by adds. Centncrszwcr .. Bl9 

Magnositnn acetylsahcylate ; Preparation of - —(p) Gerngrofls 

and Kjist .BH 4 H 

.Miigncsliim «->K'iizoyloxybct»zoate; Preparation of -. (P) 

AVlJdman, and Swaii-Myers Co. .. .. uRltl 

.Magnesium t»icurbonafe wohttious obtaInp<l l>y dissolving magne.slum 
carbonate In water containing carbon dioxide under iilgh 
pressure. Ilaehuel .. .. .. b780 


•Magnesium bUulpIdte digestion liquor.-* f(tr manufueturc of cellulose ; 

Pre]wiratlon of-. ISchwalbe and Bermlt .. .. Ji978 

Magnesium carbonate ; (.‘aldning rooks coiitaiuing calcium car¬ 
bonate and-. (P) Shaw and Hole ,. n032 

Solul)illty of-- In Water eoiitiilning carbon dioxide under 

high pressure. Ifaduid .. .. c,. BTHfl 

Thermal di.ssodatioti of. Mam'hot. amt l.urenz .. ,, H74| 

.Magnesium chloride : Dclivdrating-. < P) Wheat .. B633 

dihydrate; Dehydration of • - -. (P)( hcm. Fabr. Gries- 

tielm-Elektroti ,. .. .. Iil21 

dIhydrate; Manufacture of - (I'H'han. Fabr. Gries- 

heim-EIcktron ..n 29 .'> 

Manufacture of-: 

(P) BnIJ, and /S. do Norske Saltverkcr b712* 

(P) Goidschmliit .. .. .. .. jU22* 

Manufacture of anhydrous.— : 

(P) CoUlngs und others.. .. .. .. »174 

(P) Kall-ForBchungs-Anstalt, and Friedrich «407, ii747 

The system water-jmtaasium chloride-. Keitel .. .. Br >4 

The system water-sodium chloride-. Keitel .. ij .'>4 

Magnesium compounds ; Recovery of-from brines. {P)Judd 

and others .. .. .jj870 

Magnesium formate ; Decomposition of-. Fischer and others B536 

Magnesium hypochlorite ; Basic-. Lissner. b780 

>Magneslum methyl chloride ; Preparation of-^Jor the Grlgnard 

reaction. Selimalfuss .. .. ,. ,. .. B805 

Magnesium nitrate ; Production of —from dolomite. (P) De 

Hadn A.-O. b467 


I 


j PAUB 

I Magnesium oxide ; Behaviour and properties of-from dllTcrent 

: sources. Lo Blanc and Richter .. .. ^ .. B21& 

j See alno Magnesia. 

Magnesium oxychloride cement. OHn and Peterson .. ,. B830 

j Magnesium perchlorate trihydrate, and its use as a drying agent 
I in steel and organic combustion analyses. Smith and 

! others. .. b202 

, Magnesium peroxide; Manufacture of-, (P) Mau, and 

Ertenwein und Holler .B250 

Magnesium saJts of higher fatty acids ; Relative solubilities of 

calcium salts and-. Blitz and Rdhrs .. .. b184 

salts ; Recovery of potassium salEs and-from natural 

brines and calcareous muds. (P)Sll8bce. b870 

Magnesium sulphate ; Kilns for calcining ——. (P) Akt.-Qes. f. 

Anilin-Kabr. .. .. .. .. .. bI7 

Reduction of-. Althammer .. .. B74i> 

•soilium sulphate-water; The system --and a method of 

separating the salts. Archibald and Gale.B827 

Magnet steel. See under Steel. 


Magnet it; metal, permalloy ; Reluctivity of the-. Kcnnelly .. 

separation of materials. (P) Knipp A.-O. Grusonwerk B602, 

B876, 

separation of materials by means of roller or cylinder separ¬ 
ators. (P) Krupp A.-G. Grusonwerke 
seimrators. (P) Thompson and Davies.. 

Maldan-l-.Naftun ; Crude oil of-. Dunstan 


B717 

B181 

B362 


Maize ; Acidity of —— and Its relation to vegetative vigour. 

Hurd.Bloe 

Apparatus for conditioning-. (P) Nlcld .. .. 6565, B719' 

cob leaves ; Manufacture of cellulose from-. (P) Von 

Ordody .. .. .. .. ., .. .. b826 

cobs ; Economic aspect of production of furfural from-. 

Mains and La bWgc .. .. .. .. B445 

Production of jumtosan adhesives and furfural from ——. 

La Forge . b274 

endosperm; Phytosterols of-. Anderson.. .. .. Btt9l 

plant; Rlcmontal composition of the-. Latshaw and 

Miller. b763 

silage. Woodman and Amos .. .. .. .. .. B885 

stalk syrup ; Production of-. Wlllamau and others .. B68(i 


Malic acid ; Determination of-In fruit syrups and other fruit 


products. Auerhaeh and Kriigir .. .. .. Bill 

Polarlmetric determination of-. Auerbach and Krllger.. B32 

Resolution of inactive-Into optically active forms. 

Dakin.B445 

/•Malic acid ; Formation of-In alcoholic fermentation by 

yeast. Dakin . ., .. B848 

Alalole ; identity of urson and-. VanderHaar .. .. b096 


Malt amylase-. See under Amylase. 

Application of biochemical method of characterising dextrose 


to detection of maltase In-. Bridel .. .. .. n568 

din.stase. See under i)lastuae. 

Dietetic value of-as determined l)y its vitamin content. 

Soutljgate .. .. ,. ., Bb.'iH 

Drying ovens for-. (P) Pellegrino.B994 

i‘xtr.act; Manufacture of de»iceat<-d-. (P) Rogers .. BllO 

extract; Vitamin content of-. Stammers .. .. B349 

Hour and the practice of digcHtlou of cooked and uncooked 

amylaceous substances. Lecoq and Wary .. B958 

lullucnce of soluble starches of dilferent origin on determina¬ 
tion of dlastati*-power of-. Lampe .. .. .. b145 

Influence of temperature on optimum hydrogen-ion eoneen- 

Iratlon for diastatie activity of-. Olsen an<i Fine .. B992 

Investigation of-for vitamins B and C. Harden and Zllva n958 

Vitrification and modiflratioii of—Petit .. .. .. n438 

wine; Manufacture of -. (P) Meeesen.. .. .. b29 

Muttase ; Ajjpllcation of biochemical method of characterising 

dextrose to detection of-In malt. Bridel .. ., BOflS 

of yeast; Action of-. Reversion synthesis. Priiigsheim 

and Lelbowitz .. .. .. n 92 l 

of yeast; Relative speclflclty of ——. Willstatter and others hfl49 
Malted liquors ; Dietetic value of ■—— as determined by their 

vitamin content. Southgate .. .. .. .. BU58 

Malting; ('arbon dioxide rest method of-. Liiers .. .. B 347 

floor ; Mouht on the-. Raux .. ., b227 


Maltose ; Action of hydrogen i>eroxlde and hypochlorous acid on 

—r- ^Tuik .. .. .. .. .. .. .. 1721 

Determination of —— In presence of other reducing sugars. 

>«'ottiu . 2,883 

produced by decomposition of starch by malt extract; Rota¬ 
tion of the-. Von Euler and llclleberg .. .. b 957 

Treatment of starch for production of-. (P) Ling and 

.. 

Manganate and permanganate Ions; Equilibrium between _. 

8chlesinger and biems .S 940 

Manganese In alloy steels. Vogel .. .. 368T 

alloys and amalgams ; Electrolytic formation of-Camp- 

bell b913 

or its 'jiloys ; Manufacture of-poor in carbon and silicon. 

(P) k ailing and others ,. B182* 

Association of-M-lth vitamins. MeHargue.8661 

Critical studies on methods of determining In steel. 

Congdon and Neal, jun. .. b220 

petectiou of chromium in presence of-. Chaborski !! b318 

Detennluation of-. Coltioan . b695 

Detenoination of-in ferrous materials rich In manganese. 

Tomarehio .. ,. .. B560 

Dtttrminatlon of-In iron, ntcel, etcl' Verniy .'.'.’ ]>7V> 
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Mangoneie— continued. 

Deterralofttiou of —In maDgan«8c-rich alioys: 

Mamielli. 

Musattl and Croce .. ] * 

petepmjnation of-in special stcelg. Kropf !! ! i 

Determination of —- in steel by the silver nitrate>pereul* 
pnate method. Bwoboda .. .. 

Eloctrodeposltion of-. AUmand and Campbell 

of-. (l>) Cheni. J-’abr. Grleshelra- 

Interferenco of cobalt in blsniiithate method for deterroina* 

tion of-. Liindell . 

Micro-detection of-. FeigI ,. 

Production of —— by clcetroIyaJs of aqueous Holutions of its 

salts. Fedotletf . 

SlmuttaiieouB electrometric determination of iron and_- 

Muller and Wahle. B 37 

steel. Sec under Steel. ’' ' 

Study of blsmiithate method for determination of-. 

Ounuingliam and Coltinan .. 

in water: Determination of-by the sodinm-blsmutliate 

method. Collins and Foster 


PAQI! 


1)560 

11300 

B177 

B635 

B678 

B523 

B37 

B236 


1)10 

B317 


B203 

B652 


Manganese carbide; Formation of-from manoanese and 

carbon dioxide. MUller and Barck . 

Manganese carbonate ; Thermal dissociation of-. Manchot 

and Lorenr. 

Manganese dioxide; Action of-in catalytic oxidation of 

carbon monoxide. Whltescll and Frazer. 

anodes. (P) Hosenfeld, and Siemens und Halakc .. . * 

Behaviour of sols of ferric liydroxide, humus, and-to¬ 

wards carbonate, bicarbonate, and clay. Tdluft 

Broniometric analysis of-. Kiipp and Sicbler 

Manufacture of lead nitrate and hvdrated-, (P) Westllng 

and Wlnship. _ _ 

Manganite; Production of-for use In roaniifacturc of potas¬ 

sium Pennanganutc. (P) Vereiu fllr them. u. Mct-ill. 
I’rodukflon 

Manganous chloride ; Preparation of pure-from chlorine 

residues. Smith . 

Manganous oxalate ns a primary standard. Coltman 

Manganous salts ; Titration of-witli permanganate. Koltbolf 

Mangold ; Thcrmoatabllity of the peroxydase of the-. (Jalhi- 

ghcr. 

Mangroves; Indo-China-. Heim and Ccrcelct 

Mannan in wood cellulose. Heiisrr and Damnicl. 

\fanultol: Condensation of-with olive oil. Jrvine and <H1- 

Christ ., 


B55 

B744 


B132 

B95t 


B595 

1)466 


B131 

B69.') 

moil 

B346 

B683 

BK25 

JI263 


/-Mannose ; Preparation of-. Levono. Ii68, H 437 

viamika oil. See under Oils, Ks.Hcntlal. 

Hanure, stable-; Aitlon of-In dccomposHion of <'cllulose in 

tilled soil. Harthcl and Bcngtssiui .. .. .. npng 

dannres ; Elfcet of fallow, dung and green-in conjunction 

with mineral fertillscrH. Hascihoff .. nrtoo 

Factors operative In value of green-, Lander and others niH3 

Manufaeture of artifieial-. (P)Grndl . 

Manufacture of nitrogen-asslmiliuing-. (P) Jorgenson !. n27 

Kosidiial elfcets of forty years' contiimoiiR treatment with 

-. JCIfeet of lime on dccoinposlton of soil organic 

matter. White and llolboii . nOUO 

See alno Fertilisers, 


I 


ilanurlng : ln;'.;einc of - on baking properties of cereals 

-NeumMM .. .J3II5 , 

Llinc-^)iiohph<‘ric acid fnttor In relation to the Acreboe- 

Wrangoll system of— . Uiinther .B 3(>5 i 

fapic prodjjcts ; I.cad number ofClemens.. .. .. i{6r»0 

larhle, artlHcial; Miunifa<-fiir«' of-: 

(!’) Clegg and Whittaker . npg.q 

,, , , (V* ,.>.883 

1 ulverisatJon of naturil marble for iireparnlion of nrflHeial 

-. (P) Westphal.li 3 H 4 ; 

targarlne : Apparatus for monufueture of-. (P) Maypole I 

Margarine Works, and otliers . 

Determiiiaf ion of chlorides In—. Gr»)ssfeld.. . hV 60 i 

Determination of fat In-. (Irossfeid n 9 ‘’-» ' 

Manufacture of-. (P) llcynulds .. ,. !! ny 22 | 

larine animal oils. See under Oils, Fatty. ; 

l.'irlcuslte: Nature of-. Jlniti .. .. .. ,. n,'l84 

lasut; Projartles of (Jrosny-. Tytsohlnln and others .. jaoo.3 

Iscof-In blast furnaces. Perictzcaiio.nl 0 l 4 

latte from blast-furnaces ; Treatment of-. (P) Hickey .. iM-jy i 

(azoiit. See Masnt. 

leat; Chemical and biological (»>mervntl()ns on dried-ex¬ 
ported from La Plata. nickel and Collazo .. B396 

extract; Manufacture of preparations resembling —- from 

fish flesh. (1*) Jllldebrandt, and Chemical Foundation, ) 

Inc.. I 

extract and powder ; Mainifacturc <»f substances capable of re- ' 

placing-, (PjMarsau.n:t 0 [» ; 

frozen ; Moulda on-; | 


Wright.nllO 

minced ; Value of Fedcr's ratio number for dete<‘tU)n of 

adulteration ofwith water. Juekennck .. .. B5T0 

Moisture content of-. Bohr© .B488 

pastes; Hydrogen electrode for use with —Monlcr- 

WlUUnis .B582 

Preserving-and apparatus for treating air for use in the» 

process. (P) Cuthbertson.uflSO 


B6t)6 


Meat—-corgtnued, I'Agb 

-producing animals ; Chemical composition of edible viscera 

from1 owlck and HoogJand .. .. . BOfll 

products ; Determination of starch in-. Ptlring.. .. b 57 o 

Kate of disappearance of suljjhltos in raw-. Campbell 

Refrigeration of-. (P) Ogurn .. SiSf! 

Treatment aii 6 atorage of-. (p)Ij„i,.y .. uim 

Ha a/m Plesh .. 

Medicaments; Alteration of physiological properties of_bv 

sterilisation hy heat. Breteau . m0‘>8 

Application of fluorescence phenomena (o identillcatlou of - 

Baylo and Fabre . 

See aleo Drugs. 

Medicinal preparations; Process of mokliig-from animal 

organs. (P) Huff. . 

solutions for Infection; Manufacture of-. (P) Soc of 

Chein. Ind. In Basle.. 

Medicines; Storllisatlou of --. Hlllen .. . . . nl 02 H 

Meerschaum, artiflclul; Mnuufacturo of —. (P) Doussing and 

Lowensteln und Co. .. .. .. .. .. B870* 

Meeting; Proceedings of the forty-third annual general-at 

Liverpool . 21Ht, 241t 

Melaleuca.?; Australian-and their cssentiai oils. Baker and 

.Smith. ur, 7 ,. 

Meicne : Constitution of-. Marcusson and Bdttger 1,457 

Melilotic alcd. See o-IIydrocoumurie acrid. 


Melting point ajtparatus : Micro-— . Clevenger .. .. nBi:, 

I)Olnt-sof puresulistfinecH and of entectic mixtures ; Apnarutus 

lor determination of —WHshbuni .l,.i 52 

Membrane inters. See under Filters. 


Membranes; (Collodion-of high permcuhility. Nelson und 

Morgan, jun. . ;.„ 2;)5 

Manufacture of Benil-permeai>le —- Horn rcgeiuraled cellu¬ 
lose. (J’) Fuu-st and A'ogel .. 

rrepiiration of colltdion-with uniform distributum of 

iHJres. Bartell and Vjui Loo .n 28 o 

Menthol; Isomerism 0/ ncomciithol ami -. Vavtm and 

tknnlerc .. .. ,. .. .. .. 

Preparation of-. (!•) Mvillcr .1,115 

•Synthetic-. (P) Howards ami Sons, and Blagdcn .. 1,537 

Menthonc ; Cathodic reduetlfjn of-. Schall and Kirst ., 1,75 

Mercaptoarylamlnonapi»tho(|uinone derivatives ; Manufacture of 

-. (P) .Mcister, Lucius, imd Briinlng .. .. 1,51)1 

1 -Mcrc;iptobenzothiazole, Its hoiiiol(»gu«s and derivatives : Pre¬ 
paration and properties of-. Sebrell and Poord ,. BIDS 

Mercerising liqulcl; Apparatus for Impregnating fabrics with a 

-. (P) Farrell. d 21 ) 1 * 

l.Urttre produced in cotton l>y-. Harratt 1,59:, 

niachlm . {!*> Clark and ('o., ami McIJiitock !! n 4 « 5 * 

Prodiutioii t)i pattern elfects 0,1 fabrics coulainiiig arttflcml 

silk ivy-. (P) Calico Printers’ Asf.<jr., f.ld., and 

Bolicrts .. 1,51)3 

llccovery of caustic soda from fabrl(?s after .—, (p) 

Farrell ,. .. .. .. 1,53 

textile f.alirics, (p) Fonnieaux .. .. .. i,i; 52 * 

as a topochemical reaction. Ilerz.og and J-ondlarg.. , . 

Mcrciirafion of sub.stitut.cd phcnylammonium salts. Kharasch 

anti Chalkley. jun. .. * .. .. 1,574 

Mcrci,rials; Factors affecting stability of — Kharasch and 

Clralklcy, jmi. .. .. 1,574 

Mercuric bromate ; i'roparadon .and pnipcrtics of normal and 

basic-. 8,nith .. .. .. .. .. 9770 


Mercuric imlide; .Manufacture of ct»lhildal yellow -_, (p) 

Batilsclit* Anillri und 8oda Fai.r. ' .. .. ui )5 l, 6;{3 

Preparation of yellow-. ,p) Badi-ciic Auilln- u. Soda- 

.. 


Mercuric sulplilde; .Solubility of-in amimmia. (Jliigliotto b38 

Mercury ; Action of nitric aciil on-at ditferent temperatures 

and in presence of dUfercirt cataly.sts. Pullt ami Dhar.. B55« 
.Action of o/.itiiiscd oxygen on - . Hodgson .. .. },20;f 

catalysts; Jtcgc-iicratlng ~ < 1’) Gninstcin .. i. B23:t 

cathode; Application of rigiti .— in clcctro-aualjsls. 

S awcek and Walthcr .. .. .. .. .. B65d 

ion of — l»y a sptd test. Tjtiianacff .. .. b61S> 

Determination of gold, palladium, and-and separation 

of these metals from other metals. Moser arrd Xlcssncr 1)202 

Dctcrmlimtion of - as incn’urous chloride and as metal. 

Winkler .H8t4 

electrode : I sc of-for determination of halides, evanidos 

sulphides and thiosulphates. Koltholf and Vcrzvl .. ulltt 

I'.lcctnunetric titration of --with amnionlmu thiocyanate. 

.Miillcr and Benda .. .. .. .. B620 

In olntim-nts: Detormlnution of-. Knberta !! !! BK07 

poisoning fron? higli-fre,,uency induotinn electric furnaces : 

•Iordan and Barrow .. .. .. .. ij 87 t* 

Turner .. .. .. ,. .. _ . 1,7414 

Possibilities of-ns working substaucc In binary fluid 

turbines. Ktairton ., .. .. .. b237 

powder and fat-solubh; mercury ohitnieiit or emulsion. 

(P) Wohlgemuth .. .. .. .. .. ,. b770 

Separation of arsenic and-. Wenger and Schilt .. 8970 

Separation of cadintiiin from-by mtaiig of pyridine. 

Bother.. .. .. .. .. ,, ,, _ b69.5 

Solubility of inorcuUc sulphide In ammonia and its influojce 

on detection of-, Ghlgllotto.B38 

turbine systems; Reooveiy or mercury vapour lu ——. 

(P) Emmet, and British Thomson-Houston Co. .. B 816 * 
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Mercury compounds of purine derivatives. Bosenthaler and 


Abelraann .. .. . b74 

derivatives of hydroxysulphobensoic aci^ and their homo> 

Jogues; Production of solutions Of —. (P) Chemosan 


Mesityl oxide: Preparation of-. (P) Hoffman, and Alco 

Deo Co. . b116 

Mosquito beans ; Chemical and structural study of—. Walton BIOS 

Mcssel memorial lecture; Second-. Loverhulrae .. .. 242 t 

medal; Presentation of..241T 

Metal articles or materials : Composite-. <P)FInk.. .. B300 

articles BUb}ooted to heat treatment: Insulatlog substances * 

for partial protection of —■—. (P) Maicr .. .. B874 

baths ; Electric flro-jK)t for iieatlng-. (P) Ifadnway, jun. B080 

•bearing residues; Treatment of-. (P) Varlez B380 

bodies; Strength and density of synthetic-and forces 

of adhesion between inctultic surfaces. Sauerwald and 

Jaonlchcn .B636 

cathodes: Preveritiug occhwiou of hydrogen in-. (P) 

Sloplaii, and WostingiiouHo Klcctric and Manuf. Co. B475 

•coating baths ; Method of treating-. (P) M Hiring, and 

American Maehlnu and F<mndry Co. .. .. .. n7d3 ! 

coatings; ElectrcMlepositlon of-on porous bases. (P) ^ 

Poliak.Bd85 

dust: Manufacture of-. (P) .\lloys Co. .. .. BlOO* 

to glass joint, llidyard .. .. .. .. .. li35» 

hydro.soia ; Protected-fi>P medicinal use. Voigt .. ny25 

Muntz-. .bVc under Muntz. 

Partition of a - iietween two liquid metallic phases. 

Tammann and Schufinelster .. .. .. b873 ; 

powder; Manufacture of lainelUform-particularly that 

having a lustre. (P) Podszus, and Hartstolf-Metall A.-tl. ni>H5 

powders; Pyropiiorlc properties of-. Tatuinanu and 

Nikitin.B716 j 

sols ; l^oductlon of -: i 

Jf'iirth. .. Bbl.'i ’ 

(P) Schornstehi .. .. .. .. .. B:tl4 j 

spraying and sprayed metal. Turner and BalJnrd .. .. b874 1 

systems ; Application of ideal solubility curve to Interpreta- ! 

tlon of e<iuilibrinni diagrams in-. Andrews and | 

Johnston .B830 i 

turnlug.s, especially light metal turnings ; lienderlng ——. j 

nondnflammai’ie. (P) MetJillbank uud Metallurglache ! 

Oes.n95l 

and vitreom material; Production of gnsdight seals between 

-. (P) Keynoldfl. and Hilicji Hynd. .. .. .. b423* ' 

Metaidehyde ; Stop device for burners for solid-. (P) Elek- 

trlzltlltswerk Lonza .. .. .. . .. B307* i 

Metallic bodi«?fl ; Production of .nyathetlc-by pri-s<nre or 

by sintering. SaiierwaUl *.B338 

body; Composite refractory-. (P) Ycssler .. .. B475 

coatings; Production of-, (P) Schroeder .. .. B428 

coatings on refractory materials; Production of-. 

(P) Grbnqvist .B3H2 

crystals ; Etching of hollow-, Gross aud others .. b522 

filaments ; Motiiod of drawing-, and their properties 

and uses. Taylor.B716 

layers or ttlllngs ; Production of-. (P) Menrer.. «301 i 

materials; Ifeat-treating composite-. (P) Harris, and 

Western Electric Go. .B049 

objects; Annealing-. (P) Vitry .. .. .. .. b}>40 

substances; Smelting or fusing-. (P) Moldenke .. Bbl4 

surfaces; Production of protective coatings on etched 

-. (F) Ges. fiir Technlk .. .. b104 

surfaces; Strength and density of synthetic metal bodies 

and forces of adiiesion between-. Sauerwnld and 

Jaenlchcn .. b636 

Metalliferous pulp; Treating-. (P) Thayer .. .. .. B874 

Metallisation of organisms, Zelinsky . b20 

Metallurgical analyses; Application of electrometric titration to 

-. Shires . b22(» 

apparatus for treating liquids with gases. (P) Greenawalt.. BlHl 

fume ; Gollectloii of-, (P) Doremus and Grosvenor .. Bb70 

Metallurgy; Considerations on theoretical-. Equilibria 

between metal pairs and sulphur. Gucrtlcr and 8chack ni )0 i 

Metals; Action of aciila jjn-. Oans .. .. .. .. BafiO 

Action of —— on nitric acid. Bancroft .. .. B827 

of ammonium sulphide group; Determination of-by 

means of hydrogen sulphide under pressure. Moser aiiii 

Behr.B618 

of the ammonium sulphide group. ^ImpilSed qualitative 

analysis of-. Kupp. b23.> 

Analytical methods for ran*--. Moore lud others .. b82o* 

aotifrictlOD : Manufacture of-. (p) Koehler .. B181 

Apparatus for electrolysing fused salts of metals and recovering 

the-and acid radicals. (P) .Ashcroft ntl02 ' 

Apparatus for electrolytic deposition of-. (P) Cleave .. b522 ' 

Apparatus for heat-treating-: | 

(P) Kochendorfer, and Western Electric Co. .. B87fi* , 
(P) Kochendorfer and others.. .. B870* i 

.Apparatus for treating-in electric furnaces. (P) Bulley B3ui 

Atomising fused-. (P) Meurer. b71h« 

Bearing-; 

(P) Adams and General Electric Co. .. n22l 

(P) Borofski. 

(P) Miiller and Sander . d7.'>2 

(P) Hempen . .. .. b4i:i) 

(P) Williams, and General Motors Rescarcii Corp. BIO 17 i 

bearing*; Coarsely crystalline-. Von Schwarz .. Bi 36 

bearing*: Hardening alloys for-. (P)•Evans .. .. ii837 

bearing-; Manufacture of-. (P) Gerdts. b680 i 

bearing.; Rapid analysis of ——. Bartsch. b873 

Casting . (P) Egerton . b428 


Metals~<!onf<nue(f. 

Catalytic Piccard and Thomas. 

Cathodes for electrolytic refining of ——. (P) Schuh 
Cleaning —— with alkaline solutions. Baker and Sohnelde* 

wind. 

Cleaning-by eiectrolj^ls. (P) Jasoowlts and others .. 

bating -. (P) Weber . 

Coatings formed on corroded ——, Enos and Andersen .. 
Coatings for metal moulds for casting —(P) Meloche .. 
Consolidating the texture of layers formed by spraying of 

fluid or heated -. (P) Meurer 

Corrosive action of brackish water on-. Perks.. 76T 

Crucible for heat treatment of-. (P) Beilis and others 

Crystal structure of-and of mixed crystals and inter* 

metallic compounds. Becker 

Crystal structure ol surface layer of worked-. Thoroassen 

Degaslfying agent for molten ——. (P) Bcheuch, and Western 

Electric Co. 

Detection of-as double halides with pyridine, antipyrlne, 

pyramldone, or aniline. Kolthoff and Hamer .. 
Determination of coefliclen^ of thermal expansion of some 
oomnierclsl ——. Friend and Vallance 
Determination of density of refractory —— la the liquid 
state. Benedicks 


Dic-casting-. (P) Pack, and Doehler Die-Castlng Co. 

Dllfiision In solid-. Gelss and Van Liempt 

Displacement of-from solutions of their salts by less 

electropositive elements. Bergstrom 

Drawing, rolling, and wire-drawing-. (P) De Dudzeeic 

IJIfect of free surfaces on plastic deformation of certain ——. 
Thompson and Millington 

Effect of .severe cold working of-on scratch and Briuell 

hardness. Hawdon and Mutehler 

Effects of temperature on properties of-. Mallock 

Elasticity of -. Geiss 

Electrodei> 08 ltlon of-. (P) Kustls and Perln 

Electrolysis of fused salts of metals and recovery of the acid 

radicals and-, and application to the recovery of 

valuable constituents from motal-bcaring ores and 
materials. (P) Ashcroft 

Equilibria bctw'cen pairs of-and sulphur. Guertler 

and Scliack. 

Experiments on Brinetl hardness-tensile strength relation¬ 
ship In-. Norhnry and Samuel 

Explanation of cold working of-. Geiss and Van Llempt 

Extraction of -. (P) Hanelau 

Fibre structure of electrodeposlted-. Glocker and 

Kaupp.. . 

Furnaces for melting and casting-. (P) Benjamin 

Fused eutectic salt bath for heat treatment of-. (P) 

Beilis, and Beilis Heat Treating Co. 

Gaseous fuel for cutting aud welding-. (P) Hose and 

Harris .. 

having a higli melting point; Electrical process for obtaining 

-. (P) Soc. Auou. dea Brevets Berthet 

Heat conductivity of tochulcally Important-. Jakob .. 

Heat-treatment of —— and furnace therefor. (P) Beilis 
Heat Treating Co. .. 

Heating-in ah electric furnace. (P) KalHng and others 

of liigh njelting point; Treatment of -. (P) N. V. 

Hollaii(l8<-lje Tungstondraadfabr. 

Hot-ga.s process for redintlon and smelting of -. (P) 

Fleun her, and t'hemlcal Foundation . 

Impact elasticity of -. Welter 

Indentation Ijardnoss of-. Honda and Taknhasi .. 

Manufacture of ductile bodies of-of high fusing point. (P) 

Aoyagl. 

Manufacture of material for coating moulds for casting -. 

(P) Vedova 

Measurement of resistance op}»osed by-to rapid deformation. 

.Application G) nii‘a.snreincnt of pressures developed by com¬ 
bustion of profsllanis in lUwed vessels, Jlurlot .. 

Measurement of spi^clflc heats of-at high temperatures. 

8mltli and Bock-stabler .. 

Melting of -, (P) Nordtske Mckanlska Vaerkstedor A./S. 

Melting or smelting low-volatile-. (P)Gray.. 

Metho<l of reducing-. (P) Hamilton and Evans .. 

molten; Apparatu-^t for li*'al treatment of materials by moans 

of-. (P) Thermal Industrial and Chemical (T.I.C.) 

Kc.searc-h Co., and llider . 

molten ; U.sc of-for heating liquids. (P) Tliennal Indus- 

trial and Choinical (T.I.c.) Kcsear< h Co., and others 

Morphology of tiic .solid reaction layers ou-. KohUebUtter 

and Krahenbiihl.. 

Don-ferroiis : Gxldl.slng Huxi^s in nu.dtlng of-Portovin !! 

Xon-metallic inclusions in-. Lobley .. 

Passivity of-. Milllcr. 

I’criodlc dissolution of - in certain reagents. Hedges and 

Myers.® 

poor In carbon and silicon ; Manufacture of-. (P) Sailing 

and others .. .. .. .... .7 

Potential series of the-in fused chlorides, Tammann .. 

precbus ; Advances in metliods of refining alloys of_. Eger 

preclom ; (.'cntrlfngal sf-parator for recovering — (P) West 

and otfiers . ' ' 

precious ; Preparation of .sulphur-containing ores for extraction 

of -^ (P)Soc. .Mftalnrglca Chllcna " Cuprum” 

precious; Recovering - from alluvial concentrates. fP) 

Marsh 

MfcioiM ; Recovcriui;.— (rom lyiinlde VolutloM. (P) Ijiww 

1 twlpltotlon of-from thi-lr mliitloM. (Piltardt ,. .. 

Preparation of ores and metelhirgleal products for treatfnmt 

••“cupraSr"’' 


P40E 

B99 

B21 

B474 

B523* 

B717 

B791 

Bl37 

B428 
, B947 
B502 

BlOO 

BlOO 

V222 

B963 

B337 

Bi014 

B9U 

B8dr> 

B132 

b717 

b836 

B200 

U220 

BU9 

B301 


Bl80 

1199 

B521 

B600 

Bo22 

i<948 

UGOl 

B&d2 

B8 

B523* 

B913 

n874 

B339 

B679 

B428 

B260 

B521 

B718* 

D875 


B315 

fi984 

Bl8i 

B84() 

B622 


D73.'i 

8735 

Bl7d 

»474 

B473 

C912 

B387 

B52;c 

BM- 

B337 

BTl' 

B42't 

B.50:: 

B951I 

B33H 
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tAQIi 

MetAlB— oontinutd. 

Preparing-for coating. (P) Oraveil.B793 

produced from their oruanometallio derlvattvea; Fixation of 

unsalurated molecuTi^ by . Job and Belch .. .. BIST 

Production of glossy inetaUtc coatings on (P) Classen .. b 47<1* 
ProdnoUoD ofsmglo crystals of-x—. Obreltnowand Schubuikow B874 
Production of vitreom coatings on—. (P)Crossley .. .. b676 

Puriflcation of crude-and separation of metals and alloys. 

(P/8kappel .BS89 

rare ; Determlnatloij of-and their separation from other 

metals. Moecr.B80 

rare earth: Coating-and their alloys with other metals. 

(P) Kunlieim und Co. b523 

rare ; Hxtractloo of from ores. (P) TCalo.Qd79 

Recovery of-from their ores: 

IP) Hlrschktnd, and International Precipitation Co. b 181 
(P) Welch, and International Precipitation Co, .. B428 

Recovery of - from solutions: 

(P) Becket, and Union Carbide and Carbon Research 

liRboratoiies . b523 

(P) Becket and others.B&23 

Recovery of-from sulphides. (P) Sem, and Noreke Aktle- 

selskab for Elektrokem Ind. .B138* 

Recovery of volatile-from ores. (P) Rottzheim .. .. Bfl7« 

Kcflnlng —x. (P) Harris.B679 

n'fractory ; Manufacture of wire, ribbon or the like of-, (P) 

Patent Treuhand Qcs, fUr Klektrlsche (itlihUmpen, and 

General JSlectrlc Co.B87r> 

Relation l>etween polarisation and structure In cloctrodepositlou 

of-. Kohlschlittcr.BHOO 

Relation between tarnishing ond corrosion of-. Evans .. U913 

Scleittiiio and technical methods of tiioasuriiig hardness of -. 

Plaut .B180 

Separation of-by precipitation with calcium oarl)onato and 

calcium hydros hie. Schoppor .. .. .. .. Bl78 

and their single solid solutions; Relationship between tensile 

strengtli, tomperaturoi and cold>work in some pure-. 

Ingall .88.36 

Slug Inclusions in relation to faiigtte of-. Haigh .. .. 8473 

Hmeltlng ores of low-volatile-and melting such metnls. (P) 

Gray .Bl8l 

Structure of clectrodeposlted-. Audubert. b984 

Structure of native-. Oobboke and Von Schwarz .. .. Bl36 

Sulphurising and desulphurising of-by basic slags and fluxes. 

Bogitch.B474 

Testing the hardness of-. (P) Herbert.B320 

Treating'-to prevent rusting. (P) Green, and Parker Rust* 

Proof Co. B47r» 

Trcjiting solutions of -, (P) Clark.n87ri 

Treatment of-to render them harder and rust-proof. (P) 

Reis .H601 

I'nitlng -: 

(P) Austin. b1018 

(P) Kasley, and MetropoUtAii Vickers Electrical Co. .. B522 

for use in handling acetone and methyl alcohol. Render .. B440 

Utilisation of coal dust In smelting and rctlning-. (P) 

Krupp A.-G. Grusonwerk . b262 

V’acnuin reflulng of-. (P) Wetzel b984 

Variation of liardness of-with the temperature. .Sauerwald B836 

Volatilisation of-. (P) WIgton and Soddon.BOdfi 

Metanillc acid ; Electrolytic i>reparation of-and Its eonimereial 

possibilities. Booliltle .. .. . 8288 

Motaphosphates. Pascal.8131 

Insoluble alkali-. Pascal .. .. .. •• .. 8172 

Rumber of lu^olubln alkali-. Pascal.B510 

Methane-air mixtures; Influence of some non-lnflamnuible vapours 

of organlu liquids on limits of inflammability of-: 

Jorlsscn and Meuwlsscn.BlOOl 

Jorlsaen and Velisek .. .. .. b207 

as an anesthetic. Brown.B889 

Catalytic production of -. (P) Badlsche AnIIln uiid Soda 

Fabr. .. .. .. .. .. .. .. 8.502 

<3dorination of-. (P) Holzverkohlungs-Ind. A.-G. b34, b848 

Combustion of- to formaldehyde. Troiwch and Roelen .. 82.32 

Itetermlnatlon of-In producer gas. Mleucn.8.586 

Formation of — from sewage sludge. Bach and Slcrp .. b275 

Manufacture of-. (P) Melster, Lucius, und Briinlng U83, 8848 

Manufacture of-from water-gas. (P) Badlsche Anlllti und 

Soda Fabrik.8^59 

Preparation of bromo-derivutlves of -. <P) Elektrochom. 

Werke, and others .8811 
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Methyl-p-amlnojphenol; l^paration of-and ot compounds 

ttmroof. (P) Thelmer and Steward.B7S2 

fi-MethyUnthraauinone; Derivatives of -. Synthesis of 

Franmla emodtn. Edor and WIdmer . b113 
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DetecUou of addition of alkali to-by titrating the plios- 

phftte in the ash. Gahritz .. .. ,. Bl94 
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and others 

powder; Determination of fat. lactose, ainl moistnn^ in -• 
•lephcfftt 
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Manufacluro of-. (P) Matter.B501 
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JosepitsoQ .B271 

MonosodJiim phosphate; Manufoctuie of-. <P) Qla^er .. n829 
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Composition for e<ilouring - — . (P) Master Huildnrs’ Co. .. Tf714 

•forming material; Maniifacture of cementdiko — . (P) 
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IP) Ricardo 15780* 
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of-. Orimimly and (’raven . B6 
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liicU; ix>wfrlng of boiling jM>iut in some niixc«l-. Myhrvang 15739 

fuels ; Manjifiicture of-: 

(P) Annaratonc.Biooo 

(P) Kelley and Kerr .B210 

(P) Schrauth .n704 

fuels; Manufacture of altX)hol-cthor -. (P) Lichtcnthaeler B4ll* 

tucls; .Stiniies on-with th<i Moore spontaneous ignition 

meter. Crujandy atJii (‘nrven .. .. .. B7fl0 

fm-ls ; Weighted Index numlHT for volatility of-. (Jriwe .. 1544 

spirit: 

(P) -Alexander .6210 

(P) Dliunoml .Bl24 

spirit; lnlluo5H-e of construetJon of revolving retorts on wni- 
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coal. Jluffmann .Ri*P7 

.spirit; Process for making hoinogenoons-. (P) Klcdcl 

A.-O.B159 
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others.635 

Miiifle fumaees. See under Furnaces. 

Muntz metal; Corrosion of->»-< In sea water. Donovan and Perks 
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Musks; Artificial ——. B&ttegay and Kappeler.68*7 
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Ponfold and Morrison . b576 

Myrtle; Kssenllal oil of grey or “ scrub ”-. Pinfold .. B576 
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I Naphtha, solvent-; Polymcrisiition of-. Kattwinkcl .. .. iil25 

Naphthalene; Analy-^ls of naphthahmesuiphook adds and — 

Oileott jiiid others .1)1007 

in cojjI gas. Lupton . 15207 

and Its (kpositioit from coal gas. Ineson .B83 

Determination oft’alcott and others .. .. .. B166 

Dlsulphonatioii of-. Klerr.-Dnvld and Hosier B87 

Effect of ludeuc on «l<‘tcrminatlon of-In coke-oven gas and 

coal gas by picric; avid : 

Brown and Berger . b866 

Colmaii and Yeoman .. .. .. iilOOl 

PIxiKTlcnccs with c.vtractloji of-from coal gas. Richardson 156 

Production of colloidal dlsixislons of —for spraying seeds 

und plants etc. (P) Plauoon’s ForPch5mgsln.st.1)398 

Purlflcalion of— . (P) Could, and liarrett (.'o. B328, B590* 

Removal of-from gas i)y oil scr»ibiiiug. J’ike and West .. 1)361 

j Removing-from distillation gases. (P) Krkger .. B306 

1 Solubility and vapour pn*ssurc; of - in relation to benzol 

j recovciry, B)intu and Plpplg .. .. ,. .. B5 

j NaphthalonedlRUlphonle acids ; Arylarolne salts of 2.6- and 2.7- 

I ForstcT und Keyworth.165T, m936 

I Qu.antitative determination of 2.0- and 2.7- ——. Haller and 

i Lyjich.1)367 

j Separation of 2.6-and 2.7-. Forster and Keyworth .. 167f 

j Naphthalcncsulphonic acids ; Analysis of-. Oalcolt and others 

BI66, Bl(H)7 

I Arylaminc salts of a-and/S-. Forster and Keyworth 29i)T, 1)936 

Krratu 314T 

Sejiaration of n)lxture.s of a-und -. For.sb-r und Key- 

worth .. .. .. .. .. .. .. 3031- 

Naphthalic .add ; I’reparatlou of-by oxidation of ncenaplilha- 

(Ii)imuic, WbisUm ..370r 

Naplith.'OjuiiiOiic derivatives. (P) Soc. Anon, Mat. ('cd. et Prod. 

flilni de 8t. Dc’iiis. and others .B902 

Naphtliii^ulplmnlc adds; Preparation of alkali salts of-. (P) 

(.K-iwerke 8tc“rn-Soiim born A.-G.B411 

Naphthemes ; Deroniiitiation of-in petroleum spliit. t>rmandy 

and Ciaveti .B363 


Naphthenic add.-^; t'ln inicul nature of-; 

AsciiiUi .114.58 

ZuMtisky.1)24.3 

Zelinsky and Pokrowskaja .»24.3 

from Kiibiki (.fiipiin) kcnt.<<etie distillate. Tanaka and Nugal .. Hl2] 

Metal snlf.s of-. T.aiiaku and others. ,. lt24.3 

Purification of-. (P) .8e|)rantii .. l)4tK» 

iVaphthldine; Mantifadure of a tiycstnff from ———. (P) Comp. 

Nat. ilc" ,Matkre.s Coloraiites et Prod. Chim. .. i)862 


a-Naphthol; Catalytic reducflon of-under high pressure. 

Jnoiie .. .. .. .. .. .. .. .. B.)04 

I’repniation of carbo))}’! deriwatlvos of-. (P) So<-. of ( hem, 

Ind. in Biidc .. UlO* 

^•NapJlthol; Detecting siiinll </uanti(les of a-nnphthol in —. 

Driver.2U6 t, b666 

Naphihol A 8. See 2.3-Hydroxynaphfhoic add anilide. 

«'N!)ph(lii>lauriu. See under Triarylmothane dyestuffs. 
2.3.6-NaplitholdLstilpl)onic add : Munufadure of . (P) .Masters 1)247 

2.6.8-Na)>l)tholdUuIph5)nio adtl; MHUiifadure of-: 

KiiwagtJdil .1)504 

• (P) Mitsters.B247 

Naphthols; niRting5ilshing a-and -. Driver .. 206T, Ii066 

Naphtholaulplumlc nchls: Separation of -. (P) Berlin and 

otliers .. .. .. .. .. b552 

Naphthotliioindoxyls; Maunfacture of-. (P) Soc. of Chem. 

liKl.lnBuak.B501.B741* 

Naplithylankine Milta of a- and ^-naphtlialcJicsulphonlc acids; The 

o- ond ^-. Forster ainl Keyworth . 300T 

Naplithylamlnedisulphonio acids ; The 2.5.7- and 2.6.8-. Fierz- 

’ David and Braunschweig .B87 

2.7-Naphthylamlne8ulphonic acid; Prepar«ition of ——. (p) 

Wait .B583 

Nnplithylainines ; Boneenemonosulplioimtes of the-. Keyworth 341T 

Th(; 2.6- and 2.7-napiithalenedl8Ulphonat«s of a- and -. 

Forster and Keyworth .. .. .. .. .. 166T, 167T 

Neoarspheuamlno. See Neosalvaisan. 

Neocaln ; Comparative toxicity of novocain, procaln, apothestoe, und 

-. Meeker and Frarer .1)276 

Ncomenthol; Isomerism ^f roenUio) und-. Vavoo and Oondi’rc b8$9 

Neoaaivarsan ; Biological standardisation of-. Roth .. B767 

Determination of total sulphur In ——. Elvove B767 

solutions; Osmotic pressure of ——Johnston .. .. b767 
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^*e!Mll•rlsatioll .tnd avoiduQce ot tufbidlty in nesalcrUed solutloos: 

^‘olln .. .. . .. B540 

Stanford .. .. .. .B203 

Ni'Wfouiidland conlfenj and thelt properties. Bamee .. .. B24d 

Klckol; AhflorpUon ol hydrogen by . Torwen. b835 

in alloys steels. V(^el . 868 T 

alloys: 

(P) Hyblnette. and National Trust Co. b'52 

(P) Klam and Oollloa .B&61 

alloys ; Thermo-electric researches oa ——. Rohn .. .. BS3.'> 

anodes. Thomas and Bluui .B473 

(atalyst for hydrogenation of oils; Manufacture of—- (I*) 

JJyors, and Brown Co. b23 

catalyst; Preparation of u-and Its reduction activity. Lietz B705 

oatalysts; lotlucnco of oxygen and of water on - - and 

Variation of aetlvlty with temperature of reduction. Kelher B27d 

catalysts ; Poboning of-in hydrogenation of cinnamic acid, 

Wolff .Br>74 

-«'.hromluni alloys ; Magnetisation of-. Safranok B220, «:WG 

-chroinlum-coppor alloys. Slcds< hliig .. .. .. Bl7tt 

and cobalt-nickel ores ; Recovering vahios of-. (P) Caron, 

and <dev<*nger and Caron .. .. b420 

tJompoiirids of (luadrivalcnt- wllh dlmethylglyoxiine, and 

a sensitive teat for nickel. Felgl .. .. B540 

-copper alloys : Hardness of mixed « iyHfals of-at temiwra- 

tnres up to the melting point. Sauerwald and Kiiehuna .. Bl7y 

-copper catalysts; Dehydrogenating action of-. Kita 

and others .. .. .. B7rir> 

-eopp<!r-lead alloys, (iuertler and Menzel .. .. .. b2;>» 
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Hammond .. .. .. .. .. .. BS73 
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in-. Haring .. .. .. .. B912 
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Klrschncr.. .. .. .. .. .. .. B236 
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and 8 ehluttlg .. .. .. -. .. B772 

Hardness of electro-deposited-. Macnaughtan . .. Bal9 
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-iron alloys ; Hardness of mixed cryaliiLs of-at teinjieratures 
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Micro-determination of-. Poliak. .. B851 

plating. (P) Baker and Girl B837 
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of -, Montillon and Casael .. ., b9S 
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Baker and Girl.B837 

Preparation of finely-divided - —(P) Sleek, Jun., aud Sleek 

and Drucker, Inc. .. .. .. .. b3 

<)uantitAtive separation of very small quantities of eopper, zinc. 
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Mokragnatz .. .. .. ., ii79 

Recovery of — — from hydratcnl nickel silicates. (P) His.sink .. 8914 
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Sehottky and .Tungbluth .. B634 
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Working of-lor coinage. Rose and Watson.B8;t5 

Ni(;kel bromide; Equilibrium of reduction of - by hydrogen. 

Crut .TI670 

Nickel chloride; Equilibrium of reduction of-by hydrogen. 

Crut .“. .. 11670 
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catalyst. SchJenk and Wcloliselfelder .B215 

Nickel sulphide. Gluiid and Schdnfelder .. .. U 417 

Nickel triacetate ; Electrolytic production of -— fmm the diacetate. 

Schall and Markgraf.P 417 

Nickel trichloride; Electrolytic production of-. Schall and 

Markgraf.P 417 
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Belinsky and Kommarewsky.B 445 

Nicotine; Determination of pyridine io presence of-. Mach 
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Removing -- from tobacco. (P) Sartlg .! .. b850 

soap preparations; Deterioration of McDonnell and 

Nealon .. .. ., Bg 03 
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Niobium; Determination of tantalum and •»—. Went! .. .. B630 

Volumetric determination of-. SchoeXler and Waterhouse B5SI 

Nitrate nltroi^n; Colorimetric determination of —• In soil extoaots. 

Soalos and Harrbon ..Bd49 
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amide and Its derivatives. Jacob .. .. .. . • B6t 

reducing properties of plants. Andenon.B1023 

Nitrates; Determination of-. Strockcr and Sohartow .. .. B694 

i>ctermlDution of - by electrometric titration. Robertson 

and Felling .. .. .. .. .. .. .. B498 

Determination of-in nitrogenous material, Shedd .. .. B998 

Determination of- in soils by the phcnoldisutphonlo acid 

mctliod. llarper .. .. .. .. .. .. n208 

Manufacture of alkali -. (P) I’adbcho Anllln und Soda 

Fabr.B421, B4fl7, B633, B633, D747, b909 
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'rest for-. Wolf and Hoyinann .B466 

in water; Determination of-: 

Masslnk .. .. .. .. •. • • • • B886 

Scherlnga .. .. .. .. .. .. • • B886 
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Kolthotf.b886 

Nitrating apparatus. (P) Juer, und Tublze Artificial Silk Co. of 

Amcri<A .. .. . .. •• •• B49.G 

Nitration of p-chlorotolueuc ; Mono- —Hodgson and Anderson b 1007 
of derivatives of p- and w-amlaophenols; Summary of researches 

on -. Reverdin .. .. .. .. .. •• B933 

of p-dlchlorobenzcno. Page and Honsmaii .B201 

of stcrcoUomcrlc arouiutlc diamines. Morgan and Hlckiubottom 

307T, B901 

Stiidie.s In -. Monoidtrntion of phenol. Aruall .. .. B462 

Studies ill-. VeloitUy of nitration of phenol. Arnall .. B201 

Nitric acid ; Action of-on mercury at diirerent temperatures aud 

In presence of different, cutulysts. J*allt and Dhar .. .. B556 

Action of metals on -. Bancroft .. .. .. .. B827 
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kassncT .. .. . •. •. • • B744 

Colour reaction of-. Desvergiies .. .. .. B694 

t!oucenlrating .aqueou-H - by mcau.s of sulphuric acid. 

(P) Slcbcrt, aud Nltniiu A.-G, .. .. .. .. Bl7* 
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(P) Biischlng .B942 
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Prodin-Uoii of t:oiicentrate<l-. (P) Bergvo, und Norsk Hydro* 
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Milligan.B865 
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Nitric oxide; Absorption of -.iiy solutions of ferrous sulphate 
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DecomiKwitlon of - by healing with metals. Mtiller and 
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and wfassium sulphite ; Interaction of-. Raschlg .. B786 

Preclpltutlon of-from nitrous gases by cooling. (P) Soc. 

FAzote Francis .. .. .. ,. ,. .. b17 

Vapour pre.ssurc measurements for-. Ifenglcln and Kriiger B216 

Velocity of oxidation of-und Its iin|>ortunce In nitrogen 

fixation. To<ld .. ., .. b252 

Nitrides ; Reaction between hydiogeti chloride ami -. Monte* 

martini and l/isana .. .. .. .. .. ., b866 

Nitrification In some South African soils. Hall .. .. .. b989 

In Sudan soils. Martin aud Ma.s.-(ey .. .. .. .. b27 

Nitrifying bacteria ; Influence of-on growth of barley. Fred.. B1022 

Nitriles; Hydrolysing-—. (P) Sell, and Ihjesslor and Hasulacher 

Clieinlcal Go. .. .. .. .. B353 

I’reparatlon of •—— from mid amides. (P) Melstcr, Luclus» u. 

Jlriiidng .. . .. .. .. b402 

Nitrites; (Colour reaction for detecting-in water. Stooff .. B729 

Detection of - In water by means of Neutral Red. dtooff 

aud Horn .B442 

I>et.erndnatlon of-. Strecker aud Schartow.B694 

Dxldation of-by micro-organisms under different conditions. 

Gowda.B346 

Preparation of-from nitrates. Tacchinl.B 82 s 

in waU^r; Determination of —— by the hydrostiychnlne 

reagent. Kolthoff .. .. .. ,. .. b888 

In water; Bodillon’s test for-. I.effnuinn .. .. .. BGUt 
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Brown and Henke . b4> 

compounds; Preparation of pure-from explosives con¬ 
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(P)Oftrtner . .. .. .. .. B3B» 
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Nitro— eontinutd. 

derivative ol p-amlnophenol and p-amiuophenoxyaoetic add. 


UJTKIU .. .. .. .. .. ,. ^ ^ ^ _ D730 

derlvattve o( dlphenylamlue; (>olour tesU lor-. Davis and 

Ashdown.. 

d6rivat4ve of iS'methylanthraqnluone and some of their trans* 

formation products. Eder and others .B36B 

Nltro-smines and their halogen BUbstltutloa products: Manufacture 

of aromatic-. (P) Matter. b320 

(/'NitrO'O-amtaophenol-p-Hulphonle add and its derivatives; Produc* 

HlUyer, and National Aniline and 

Chemical Co.. 

Nitroanlline aaits of «• and ^-naphthalcneHUlphonlc adds; The 

m- and p--. Forster and Keyworth.3«2T 

m-Nitroaniline benzenemonosulphonate. Keyworth.341T 

p Nltroanlilne ; CrystallliMitlon of-. (p) Slderftn and others .. n300 

Preparation of -. (1>) Walt.B583 

NltroanJlIues; Manufacture of o- and p*-. (P) Shannan and 

others.. 

Nitrobenzoicadds; Mamifactureof-. (P) Beall and Bradncr .. B577 

4*Nitro*5*ben£oyIaminoaeenaphthenc. Morgan and Stanley .. 844 t 

Nltro-oarbohydratcs; Treating-. (P) SndBug, and Trojan 

Powder Co.. 

Nitrocelhil<we. Ra«iOw aixl DOrr . B8(j3 

Action of weak bases on-. Giannitd. ' ‘ n403 

and camphor. Nichols . B70e 

•vamplior mixtures ; Variation of stress-strain properties of —^ 

with composition. Hoymans and Calingaert .. b904 

for celluloid; Stability and stabilisation of-. Atsukl .. b127 

Conversion of-which yields highly viscous solutions Into 

material yielding solutions of lower viscosity, d’) Deutsche 

Sprengstoff A.-G. boqq 

Manufacture of-. (P) Walker. B733* 

Manufacture of adhesives from —. (P) Chem. Fabr. vonn. 

Weller-ter Meer B143 

Manufacture of a linoleum substitute from-. (P) liltsdic '! udol) 

Prepurntiun of solutions or lacquers from -. (P) Byk- 

Quidenwerke (.'hem. Fabr. ji24 

llc-nitratlon of moist —. (P) Berl.* ’ mU8 

smokeless powder ; roinmlniitlng-. (p) Mains and'steig !! n7;{3 

solutions; Gdatlnlsatlon of —Szcg\’arl . b2U0 

solvent and composition, (?) Seaton, and Dow Chemical Vo. mil l 

Solvents for ——. (1») Clough and others .n4«5 

Stability test for-. Taylor.BloiK) 

Thin films of-for plmtographlc films. (P) Ocrtcl and others b92S 

Hee a/eo Guncotton. 

Nitrocthyl alcohol; Production of -. (p) Wllkcndorf and 

J’r^ncl.. 

4-Nitro-5-formylaminoacenaphthenc. Morgan and Stanley .. 344 t 

Nitiogen and acetylene ; Explaslon of-. Kffeot of addition of 

oxygen ou production of hydrocyanic acid. Garner and 

Saunders.. 

Activation of-in carbon monoxIdc-alr explosions. Bone and 

others.. 

ammonlacAl; Detcrininatiou of-especially in proteins aud 

their liydrolysls products. Froidevaux. b38 

Apparatus for producing pure-. (P) ThorsselJ and otliers .. H423* 

in coal; DeU^rmlnatlon of-: 

Buranov and Mott .. .. .B20fl 

Donovan.B240 

Biinerbcin. n4 

Determination of- by KJeldahl's metiiod and Us inodlfl«a- 

tlons. M'-ury and l.ovaltier. b;U8 

Determination of —— in non-homogeneous materials. Uousseaiix R49ti 

Determination of-in the wet wmbustion method for eartsjn. 

Anderson and Schiitto.B854 

Electrodes for use In oxidation of atmospheric-by the arc 

process. (P) Norsk Hydro-Elektrl.«k Kvaclstofaktiesolskab «2t)4 
rixatlon of-; 

(P) Duckham. Ii747* 

(P) Moses .. .. .. .. n.',,*,7 

(P) Rankin .i,2io 

(P) Tinsley .„e32 

y Ixatlon of atmospheric-as ammonia. (?) Nelson .. B33H 

Fixation of-by alkaline-earth carbides, (?) BayerLseho 

Stlckstoff Werko A.-G. .. B334 

Fixation of -as cyanide. (?) Metzger, and Californian 

Oyanldo Co.B04 

Fixation of-as cyanide In tlie blast furnace. Franeliot .. b376 

fixation; Direct-fired tunnel furnace for -. (?) Von 

Blchowsky.B788 

fixation; Kx^rlmenta on arc process for-. Jle{,’oihim 

and Daniels .. .. .. ., .. .. .. ^53 

-fixation InstailaUcn : Explosion in a-at Bodio. Bcrl .. B4l« 

fixation; Manufacture ol catalysts for-. (?) Duparc and 

Urfer. d468* 

Fixation of-and manufacture of steel; 

(P) Nagelvoort-, and Nitrogen Corp, .. .. b794* 

(P) Nitrogen Corp. b637 

Fixation of-by means of barium oxide and carbon. (1») 

Askenasy . b9S 

Fixation of by means of titanium and Its transformation 

Into Induatrial products. (P) Andreu and Paquot .. b880* 

-fixation plants; Causes of explomona in-: 

Sohaarschmldt.B53 

Sohaarschmidt and 9molla. b262 

fixation ; Velocity of oxidation of nitric oxide and its Import* 

anoe In -. Todd .B262 

•fixing bacteria; Bodloaotlvity and —E^serandDelatai b 722 
•fixing power of green plants. Lipman and Taylor .. B966 


Nltrt^en— continued. 

Intensity of atislmilation of atniospherlo —— by forest soils. 

N4mec and Kvapil. .. .. b7«0 

in leather: Micro-Kioldalil mutitod of determining -. 

Rehbeln . _ 

Micro-quantitative determination of-in products of living 

origin. Stanford. b203 

in organic compounds; Determination of carbon, iiydrogen, 

and-. Hcsllnga . .. 8970 

in organh^ compounda; Dotorminatlon of - iiy catalytic 

; hydrogenation. Ter Meulen .Bft98 

In organic compounds ; Micro-determination of --by a 

I wet method. Dletcrle .. b620 

I Oxidation of-in electric funiares. (P) .Tensen, and Norsk 

! Hydro-Klcktrlsk KvuelstofaktleseUkab. b 712 

; Production of activated-. (p) Bone .B378 

; Production of-from tlie air by means of ammonium 

i bisulphite, (?) Elcktrizltfitswerk Lonza .. B944 

I Production of intinmte lulxtures of barium oxide and carbon 

I for fixation of-as cyanide. (?) Lentz .. Bl3:5 

t Production of mixtures of hydrogen and-. fP.) Haivor- 

sen, aud Norsk Hydro-Klcktrisk Kvaelstofaktleselskab B747* 

?ro<luction of pure oxygen and-from air. (?) Barbet .. B512* 

Recovery of-from ammonia oxidation gases. (?) Fauser B420 

Nitrogen coiniKumds : Hclatlvc cff(icts of some •— upon detona¬ 
tion In iiitcnmi-irombustiun engines. Boyd ,. .. b857 

Nitrogen oxides; Absorbing —■— by means of solid alkali com¬ 
pounds, (?) FfLschcr . b93 

oxides ; Mamifa<dure of-; 

(?) McEnchrun, and Trustees for Purdue University b7H 

(?) Porley . b943 

oxides; New — -. Itaschlg. b709 

oxides; Production of-from the air by the arc process. 

(P) butz .B294 

Nitrogen-oxygen compounds; Relationship between some-. 

Sunfourche .. .. .. .. ,. .. 

Nitrogen iwroxlde ; Action of-on orotnatlc hydrocarbons, 

i particularly toluene. Schaarscbmldt and Snioila .. B252 

Action of - —on cuprous oxide. Partington .. .. b378 

Determination of relative proportions of nitric oxide and- 

I in mixturcH. KIcmenc and Muha .. .. .. 

' PJlectrlc apparatus for production of-for bleaching flour. 

(?) J^tacey.B7X 

Interaction of aromatic hydrocorhons, alcohols, and .ablchydes 

witli-. Bosh and Johnson .. .. .. .. B312 

and lime ; Keactloli between-, Partington and Willianis B55d 

Prodtictlon of liquid-. (?) Erdbl- u. Kolile-Verwertung 

A.•({., and Becker .. .. .. ., .. jt37W 

Reaction helwcen cc^pper and-. Park and Partington ., B2.‘)a 

Nitrogen trichloride; Production of-- for bleaching flour. 

(?) Baker, and Wallace and Tlernan Co. .. ., B962 

Nltrogcnou.- constituents; Extraction of-from plant cells. 

Toil ingljum and others ., .. .. .. .. b319 

constituents of plaut-tisaiio ; EfTccts of method of desiccation 

on-. I.lnk and Scliulz .. .. .. ,, uflH.'i 

Nitroglycerin; Explosive decomposition of-. Audibert .. B494 

Nltrohydroxy compounds; Preparation of glycol ethers of 

aromatic-. (?) Matter .. .. .. .. b402 

i Nllrolim. ^Ve t'alelum cyananiide, crude. 

j Nitrometer ; Modification of Lunge-. Riviere and Pickard.. b813 

! I-Nitro-2-mcthyIanthraquinoiie ; Preparation of pure ——. (?) 

! Fierz-David.B902 

^•Nitronaplithftlcne ; Reduction of-. Cumming and FcirJer B390 

2-Nltro-l-napljtljol; Preparation of-. Hodson and Kllner .. B4t>2 

4-Nitro-l-naphthol; Preparation of-, Hodson and Kilner .. b4«2 

Nitrophcnol glucosides ; Synthetic-. Giasor and Wulwek .. B(J14 

p-Nltroy»henol us mould preventive for rubber. Pinching ,. 89e3 

Nitrophcuols ; DDlnfcctant action and toxicity of the——. Glaser 

aud Wulwek .. ,. .. ., .. .. B614 

Nltropnissldcs; Reaction of re.sorcinoi and its application to 

j dctectJoii of-. Oiiseneuvc .. .. .. .. b4.'»4 

i Nltroso compounds ; Determination of-. Callan and Straf- 

1 ford .. .. .. .. .. .. ,. .. 2 t 

I derivatives of m-halogenplieiiols ; Mninifacturo of-. (?) 

i Britlslt Dyestuffs tk)rp.. and Hodgson .. .. .. b87 

j Nitroso dyestutfs : Fast Steam Green ; Printing white discliarges 

' on-. Schmid. b14 

j Nitroso-w-cresol; Preparation of - and Its application to 
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I Verona Clicmlcal Co. ,. .. .. .. ., sSfiO 

Nitrosomothylurethane os a reagent for pyrocatechol tannins : 

I Leather Research Institute, Waalwljk .. .. b918 

Vogel and SchtUler .. .. .. .. bio5 

NltrosUroh explosives. See ututer Explosives. 
4-Nltro-2-sulphophenyldehydrothlo • p - toluidlncsulphonlo acid. 

Peacock . b824 

p-NitrotoIucne ; Electrolytic, oxidation of-to the correspond¬ 
ing acid. Dunbrook and Lowy.B444 

p-NUro-o-toluldlne bonzenemonoaulphonate. KeyworUi .. 841T 
p-Nltro-o-toluidine salts of a- and fi-naphthalenesulphonio acids. 

Forster and Keyworth . 302 t 

Nitrous acid; Cataly|lc action of-. Bancroft. b906 

Colour reaction of-. Desvergnes.fi694 

Oxidation of — bv means of permanganate. Kolthoff .. B8fi6 
Keactiotu of-with suiphuroiu acid. Roschlg .. .. b709 
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Filtering-. (P) Ward .. .. .. Bl 8 <> 
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(P) Pyzfil .B899 
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Separating -- from oil-sand. (P) .Htreppe, ami Deutsche 

Erdbl A.-G.M02d 
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Actiuo ofOD germiQatioQ of 3e«d«. Sigmund .. .. B72:i 

AJowhq oil; phenoU lo-. Sobti and Blngh .. .. b33 

herba alba oil; Probable preacncc of thujone in 

—Alluari .86,36 
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Ponfold and Morrison . .. .. b576 
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('•ash and Fawsitt B926 
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r>ctermInation of-In flavouring extracts. Randall .. B653 
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Galbaniim oil; Cndinol from-. Ruzlcka and Stoll .. 8276 
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LeptoHpermum citrata oi], Tenfold .. .. .. .. 833 
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Bidart .. .. .. .. .. ., .. 8227 
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Oak*roos8 oil. Walbaum and Rosenthal . 8537 
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(lliehltch .. .. .. .. .. ,. .. 875 

Peppermint oil; Determination of-In pharmaceutical 

proporatlons. Randall . 8653 

Peppermint oil extracted from peppermint water. Masscra 8114 

Peppermint oil; Lettish-and Influence of frost on its 

oompo-dtloQ. Swirlowsky .. . .. 875 

Peppcrrnlnr oil; Manchurian-. Nakao and Shibue .. 833 

Vcpperinlnt oils; Improving the odour and taste of-. 

(P) .Uullcr, and Flnow Mctall- u. Chem.-Fabr. .. .. 8927 

Pine wood oil; Purlflcatlon of-. (P) Teupel .. .. 8403 

I'inus pinea oU. Dupojit and Barraud .. .. B61.5 

Preparation of solutions of -. (P) Soc. Chim. Usines du 

Rhdne. 8448 

Recovery of-by distillation. (P) Todd, and Todd 8692 

Ko-seiiiary oil. Traetta-Mosca and J'apocclila .. .. 8278 

Rue oil; Ketoulc constituent i>f a samplo of Algerian-. 

Morgan and Holmeti. 8653 

Thyme oil ; Determination of thymol and curvacrol In 

8()anl»h -. Sage and Dalton.81029 

Tkijmiis capitalut oil: Sleillan-as a source of carvacrol. 

Palazzo and Lutrl . b536 

Turmeric oil: Cunstitution of curcumouo from -. Riipe 

and Wledorkehr .. .. ., .. .. .. 8889 

Viscosity of-not suitable as a moans of evaluation. I)c 

Jong and Van Ilarpon .81029 

Oils, Fatty; 

AleuritfH montana oil. Parker and others .n478 

Almond oil; Rclohert-Melssl value of -. Eldsoo and 

Smith 8479 

Animal oils ; Refining-. (?) Quick . 8302* 

Apricot-kornel oil; Reicbert-MclssI value of-. Elsdon 

and Smith. 8479 

Araeb’tS oil; Hydrogenation of-. Lush .. .. • • 65 t 

(•ashewmut oil. West and Cruz .9-3 

Castor oil; Manufacture of composite lubricants from-. 

(P) Dodge. 8124 

Castor oil; Test for distinguishing-from other oils and 

for determining Its purity. 8t.ocks blb2 

Chaulmoogra oil and allied oils ; Comparative analytical study 

of--. Perkins and Cruz .. .. •• p342 

( haulmoogra oil and allied preparations ; Chemotherapeutic 

esperimenU with ——. Bclifibl. 8342, 8342 

Cbaulrooona oil; Comparison of antiseptic power of- 

with that of other vegetable and animal oils. Schdbl .. 8342 
Chaulmoogra oil; Toxicity of-- Read.81029 


I 

I 


i 


i 


I 


Otis, Fatty—confmMsd. 

Chaulmoogra and other vegetable oils i ftfeehanism of growth- 

Inhtbltlmr effect of-towards ft<dd-fast bacilli. SchObl 8095 

Chufa oil from tubers of Cpperus egcuIfntuH: C'on.otituents of-. 

Baughman and Jamieson .8139 

('oeonut oil; Composition of-. Klsdnn. 8639 

Coconut oil; Detection of - In ebocolaie. H&rtel and 

Maranls. 8571 

Coconut oil; Detection of traces of alkali or soap in refioed-. 

Brooke. 8986 

Coconut oil; Determination of butter fat and-in fat 

mixtures. Leopold and l>e Mooy. 8222 

Coroniitoll; Hydrogeuation of-. Lush .54T 

Coconut oil; Influence of sidvents on Hanus Iodine value of 

-. Bankston, Jiin., and Vllbrandt .. .. .. nfldl 

Coconut oil; Rancidity ofBoedtker . 8341 

(k)coimt <ill reflulng. Lee.U43« 

Coconut oil; Seimratlon of octolc and deeolo acids from — 

Walker.nl.39 

Cod liver oil; Durability of viUmiin A of-. Poulsson .. n962 

Cod liver oil; Effect of storage of livers on vitamin A potency 

of-. Ifohiies .. ., .. .. .. 8390 

Codlivcrull; Highly unsaturated acids in-. Tsuilmotoaud 

Kirniira.Bl39 

Cod liver oil; Influence of storage and of ermilslflcation on 

vitamin A in-. Dnimmond and others .. 236 t, 8954 

Cod liver oil; Relation of vitamin A iHiteruT of - — to sexual 

condition and ag<‘of the cod. Zilvu and others .. .. u342 

Cod liver oil; Rejiiovlng odour and flavour from-or from 

like oils or tlie unsaiM>nlfluhle portion thereof whilst retain¬ 
ing vitamin activity. (P) Pearson and Co., and Clark 8681 
Cod liver oil; Stability of vitamin A of-towards the harden¬ 
ing process. Zllva . 8962 

Cod liver oil; Vitamin content (tf-. Stammers .. .. 834i» 

Cod liver oil; Vitamin .4 |)otenry of-. Holmes .. .. 8431 

Colorimetry of-. Dlckliart's react ion. Heller » 8877 

Cottonseed oil: Deconjposition of-- in a doai-d vessel at 

45<)’ comjiared with hydrogenation of the oil by the ik'rglus 
methcsl. Waterman and iVrqiiin .. .. .. 8525 

Cottonseecl oli; Hydrogenation of —. Lnsh..5;jT 

CotU>iis»*ed <»il; Influence of solvent.s on Haims Iodine value of 

-. Bankston, pin., and Vllbrandt . 8681 

Cottouseeil ol!; l^oductlonof-. (?) Itolhnann .. 8603 

I>ryiiig oils ; Permeability of ftims of-. Bauer and Gonser 8987 

Drying oils ; Polymerisation of-. Worrell. 362T 

Drying oils; 8 o-calIed polymerisation ofWoltf.. 8916 

Edible oils ; Deodorising -. (P) l.a Bour, and Chemk-ol 

Equipment Co.8719 

I'isterifleallon of-to neutralise free fatty acids (p) Bolton 

and others .. .. — .. .. .. .. 8224* 

El.'sh oils; Preparation of highly iinsatnrate<l acids of-. 

Tsujimotu and Kiiimra 862 

Kish oils ; (Juantitative analysis of sardine hhibb*‘r and its value 

as a iwilnt veliicle. Elbiier and Seiniuelhaiier .. .. B980 

Hake livcroil; Vitamin A potency of-. Holmes .. .. 8431 

Ilardoneii oils ; Relation between iodine values and refractive 

indices of-. Watson and Sudborough. 8755 

Uy<Irogcnatc(l oils ; Maimfuctiire of food products from-. 

(?) B»)yoc, and American Cotton Oil Co. .. B3H) 

Hydrogenated oils; Recognition of-. Williams and 

Bolton. b9.'i2 

Influence of water on course of reaction of nlcoboile iodine , 
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Linseed oil; Crystalline bromides from—Tom.s .. 8264 
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of-. Rhodes and others.8916 

l.lnsocd oil; Filtering——. (?) Ward.8186 

Linseed oil group and poppv seed oil group ; Dillerencc!* between 

oils of -as vehicles for urtlsts’ colours. Elbiier and 

WiMltz. 8641 

JJnseed oil; Oxidation of lumbang oil and-. West and 

De Leon .. .• .• .• .. .. 8342 

LInstH'd oil; 1‘olymerisation of-. Frleml and Aleock 8525,8754 

Lliisee«I oil: (Jiiantlllve analysis of a .sample 01 -. Elbner 

and Schmidlugcr .BlOl 

Linsc«sl oil substltutea. (P) Bayer und t o. 8434 

Lumbang oil; Oxidation of linseed oil uml - and of the 
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Lupin seed oils, Guillaume . 8302 

Miirimjanlnuxl oils; Analysis of oxidised-, Loat .. .. d918 

Marlifr animal oils; Distillation of-and separation of the 
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Marine animal oils: Sulphonatlon of-for preparation of 

fiit-llqiiorlng mnteriuL Rose and Keh .B91H 

Marine aniimd oils from the zoological viewpoint. Van Qavora B390 

Olive oil; Action of catalysts with-. Gill.8183 

Olive oil; condeiLsatlou of niaimiiol with -. Dvlne and 

Gilchrist.8263 

Olive oil having a bitter tast^*. .Shelley. 8681 

OMco 5 aecAj«afa(gorll)on ; Medicinal value of.. 8342 

Oncoba npinoM oil; Medicinal value of..B342 

Palm oil; Commercial manufacture of-. Abeelc .. .. 8564 

Palm-kernel oil; Glycerides of-. Burner and Schneider B478 

Palm-kernel oil; Hydrogenation of-. Lush ., .. 55 t 

Pecan oil; Chemical constituents of-. ]k>one .. .. B183 

Perlilaoll; Bromides of linolenic acid of-, Bauer.. .. b264 

Poppy sec^ oil group; Differences between oils of linseed oil 

group and - os vehicles for artists' colours. Klbnor 

and Wlbelltz. 8641 

Queensland nut i^oMdamia t^mifolm) oil. Morrison and 

Morrison.8915 

Ray-fish liver oil; Unaaponiflable constituents (higher aloohoU) 

of-. Toyama . 8431, 8719 
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PAOK 

Oils, FuHy - roulimuui. 

.Bayan oil. l*ntp| ,. ..8796 

StUvia pleheia oU. liaii and SimonscQ.8478 

SoftI oil. iittuer and Notli .. .. .. ,. .. .. b183 

Se8ain*‘oil: l»Aiidouin test for-. Graveuhorst .. .. 8183 

Sesanic oil; (.'hcmical composition of -. Jamieson and 

HaiiKhnian .. .. .. ,. .. .. 8431 

Scftamo oil; Crushing mills for refining crude-. (I*) Fahim H916 

Sliurk liver oil; I'nsapooiAable constituents (higher alcohols) of 

-. Toyama.8431, b710 

Shark liver oils : Saturated hydrocarbon from-. Toyama k224 

Soya bean oil; Composition of-. M^nllis and Ilurrows .. b838 

Soya bean miso oil. Kodaina .8564 

Sulphonated oils of animal origin ; I*roduc(ion of soluble-. 

(P) Alaehe .B140 

Sulphonatcd oUb and projioscd methods of analysis for practical 

purpoBOB of the leather Industry. Stadicr B65 

TliCory of polyiucrlsatlon In-. Morrell .. 8754 

Treatment of-. (P) hisscll, and Vegetable Oil .Securities Co. 81U19 

Treatment of-by the Voltol process. Kichwald .. .. 8754 

Tung oil. Kibncr and others .. .. 8477 

Tung oil; Alkali vl.seosity Increase test for varnishes nuulc with 

-. (hmlner and Iloldt . .. .. 8682 

Tung oil: Crushing experiments on production of-from 

American seed, liuniner .. .. .. .. .. 8639 

Tung oil; Drying of-. 8chmldt .. .. .. .. 8604 

Tung oil; Jlrylng of-and Its so-called “ webbing.” Wolff 8.56r« 

Tung oil; Filtering-. (P)Wurd .8186 

Tung oil; I'tlllsatlon of-in linoleum manufacture. Fritz 830:i 

Vegetable oils; Disinfecting power of vapours of-towards 

add-fast bacteria. Sehdbl and Kusama .. .. .. 876.5 

Vegetable oils; Preparation of liquid fuels from -. Gallo 

and Corelli .B4.58 

Vegetable oils ; KoQnlng-. (P) Quick .. 8:io2* 

Vegetable oils; Kemoval of acids from —- by adsorption. 

Bechhold and others .. .. .. 8264 

Vegetable oils; Selective action of nickel catalyst In hydro¬ 
genation of-. llichardson and others .. .. .. 8564 

Whaio oil; CoiniKjsltlon of-. MllJlgan and others ., 822:1 

Whale oils; Fatty adds of htiinp-backed and llnner -. 

Toyama 81019 

Oils, Hydrocarbon: 

Apparatus for refining-: 

(P) .lohnson .8550 

(P) Reilly.1)626 

Conversion of-and of similar substances, (P) Kmerson .. 8410 

tracking-: 

(P) Davidson and T.e« Is .. .. .. ., 8899 

(P) l.intoii. and J.inton Gasoline Process Co. .. 8286 * 

t'rudc oIIh of Itunuah and Asshui. Wilson .. . .. 8701 

Crude oils of the Knqdre. Dunstan and Kewley .. .. 8776 

Crude oils ; Yisrosity-tcinperuture curves of fractions of typical 

American-. I.anc and Dean .. .. .. .. 8858 

Crude oils. Hee also Petroleum. 

Cylinder oils ; Dctcrmluatloii of visco-sity of -. Uori and 

others. 8364 

Decolorising-. (P) Manning, and Manning Refining Fquip- 

ment Corp. . 8821 

Decomposing water and-and re-composing the products 

therefrom. (P) Miurie .. .. .8.503 

Determin.ation of sludge value <»f-. Schwarz and Marcusson 8586 

Distillation of-. (I’) Power Specialty Co. 89 

Bxtraction of-from oil-bearing earthy material. (P) Day 8125* 

Lowering viscoslly of-. (P)Culmer .. .. 8821 

Mineral oil distillates; Dcsulphurisation of — — by means Of 

hypochlorite. Waterman and llciinel .. .. .. b739 

Mineral oiU ; Apparatus for d»-hydrating-by boiling. (I*) 

Dehne .. .. .. .. .. ,. ,. 8626 

Mineral oils ; Apparatus for dLstlllatiou of-: 

(P) Pillow and Allen . .. .. 81005 

(F) Power Specialty Co. .. .. u85 

Mineral oils ; Catalytic action of metals on —-—. .Stager ami 

Bohncublust .. .. .. .. .. 8898 

Mineral oils; Dehydration and distillation of-. (P) 

Thermal ludustiial and Chemical (T.l.C.) Research (.’o., and 

Hider .8i)34 

Mineral oils: Determination of sludge value of-. 

Bauerech&fer.n8l8 

Mineral oils ; Distilling wPli cat.'jlytlc clu inlcnls for produt lkm 

of low-lx'iling-. (1) Priclmnl and others .. ^ 

Minerals oils; Fluidity anomalies In refined-. Plngltaro 

and others .. .. .. .. .. .. b162 

Mineral oils ; Process of making-non-sludging. (P) Moody 89 

Mineral oils; Production of solutions of ncn-niiiicral oils with 

-. (P) Marshall. .8366 

Mineral oUs ; Production of sulpho-^-omivoumls from-. (P) 

Johansen, and Atlantic, Hefliilng Co. .. .. .. 8124 

Mineral oUs; l^rlfyiug and hydrogenating heavy-, (p) 

Intcrnationalo Bciidn Co,, and liofsass .. 8.503 

Mineral oUs ; Purifying-from sulphur. (P) iliUnmu .. 8550 

MlDcrai oils; RollDlng-: 

(P) Forward . 89 

(Pi HiUl, and De l.avai Separator Co..885 

(P) Hiitr. 8366, 8603 

(P) Oil Keflning Improvements Co., and Hood .. 847 

(P) Pottv, and De Laval Separator Co. .. 8779 

(P) Rlalland .. ,, 8209 

Mineral oils; Removing acid oousrituents from -. (P) 

Fischer. 8287 

Mineral oils; Retorts or stills for —(P) Lamplougb and 

Harper.*. 8326 

Mineral oils and spirits; Treatment and purifloation of . 

(P) V.L. Oil Procesees, Ltd., and Lneas . 8550 


PAGB 

Oils, Hydrocarbon— eontinved. 

Mineral oils; Treatment of —^; ’ 

(P) Hoyl.»60S 

(P) V.L. Oil l^rooesses, Ltd., and Lucas .. .. B366 

Mineral oils: Treatment of —^ by the Voitol process. 

Eichwaid .. .. . 8764 

Molecular conversion of-and separation of the resulting 

products. (P) Lewis. 8460 

Porainn oil; Determination of-in pharmaceutical prepar¬ 
ations. Weluhhorz and Klinger .8232 

Production of low-boiling-. (P) Richard and others .. 89 

Recovery and refining of gases and light-from oU woUs. 

(P) Knox and Speer. 8366 

Treatment of vapours of-. (P) Lamploiigh. 8666 

Oleanolc. Van der Haar . 8906 

Olefines; Determination of - in gas ml.xtnres. Sulda and 

Wosely. 8623 

and mixtures containing them; l*reparatlon of chemical pro- 

I ducts from-. (F) Uamage, and Bostaph Engineering 

I Corporation .8410 

I Preparation of gaseous and liquid-. <P) Chem. Fabr. Kalk. 8621 

j Oleic acid ; Action of catalysts wiUi-. Gill .8183 

I compound: Preparation of-. (P) Kills .877 

! Hyefrogenation of-with nickel as catalyst. De Roubalx .. 8603 

I Oleic alcohol. Toyama .. .. . .. b223 

i Oleine ; Hydrogenation of commercial-with nickel as catalyst. 

j De Roubalx . b60.3 

I Oleo-reslns. S(« under Resins. 

i Oleum ; Apparatus for analysis of-. Bosshard .. .. .. 8376 

I Vapour pressures of-and their application to problem of 

■ absorption of sulphur trloxldc. McDuvid .. .. 67 t, 8291 

' Olh'c oil. See under Oils, Fatty, 

! residnes; Dry distillation of-. Rasanta.8.525 

j Olives ; (kimposllloii of (kiralran-. Sajous ., .. .. 81018 

! Preservation of-for oil production, .Marcllle .. .. 81018 

1 Oncoba oils. See under Oils, Fatty. 

Ooporphyrln. Fischer and Kdgl . b126 

Opium alkaloids ; Extraction of-. Kanewskaja ., .. 81028 

extracts; I’rcparatiou of permanently clear-suitable for 

subcutaneous Injection. (P) Byk-Guldenwerke Chtm. 

Fabr.8849 

Oppau atnroouium sulphate-nitrate; Chcinicnl and physical pro¬ 
perties of —. Robertson and others .. .. .. 8494 

ammonium sulphate-nitrate; Kx(>eriincnts to detenuine 

whether-possesses explosive properties. Rotter .. 8494 

Orange juice as a source of vitamin B. Stammers ., .. .. ii:i49 

Orclnol content of J^canore tartarea. Patterson .190 t 

Ore suspensions; Centrifugal scpjirator for —-. (P) Eccicston, 

and Centrifugal National (jonceutrntor Co. .. ., 860 

Ores : Agglomerating-. (F) •'^nildth <fr Co. .. .. 8137,8262 

Aggloiiierntlng mixtures of tine-and fuel in shaft furnaces. 

(P) Glcsccke .UlHO 

Agglomeration of jmlverulcnt-. (F)Poppe ,. .. ,. uy 37 

Apimratus for concentrating-by froth notation. (P) 

Vcrcen. Kohlenmaatschapplj .. .. .. .. ,. h.587 

Binding granular and other substances, such as-which lii 

their nonual condition are incapable of being bound. (P) 

Jung .; ,. ,. b98:, 

llriquotting-•. (F) Beasley and others ,, .. 8602 

('oniblncd sulphidation and llotatlou of(Pj Barrows .. 8:)40 
Concentration of-; 

(P) Dolbcar, aud Fneunmtlc Process Flotation Co, .. 8222 
(1*) liosenbach .. .. 8109 

(P) Kbcrcnz and others .. .. .. 887.5 

(I*) Fredeib'k and others .. .. .. .. 8 f ,<52 

(P) Luckiiibach, and I.uckeuba<h Processes, Ino. .. 8222 

(P) Scott, and Minerals Separation North American 

t^rj).. 

(P) Suliiian aiul others .. .. 8523* 

(P) Turkor and others .. .. .. .. 8602“ 

(P) Vogt, and Standard Chemical Co.820 

Concentration of-by notation ; 

(P) Elektro-Osmosc-JHumboldt A.-G. 8680 

(P) Kmcry.8i:)7 

(P) I.uckenbach, and Luckonbach Processes, Inc. .. 821 

(P) Lnckenbach Processes, Inc. .. .. .. .. 8100 

(P) Sayre, and Meful.s RoooY<Ty Co. .. .. .. 8680 

(P) s<-ott, aiul .Miiu-rals Separation North American 

<'orp.. 

Concentration of mixed .sulphide — . (I*) Pallaiich, and 

Metals Roc-overy (jo. .. ,, ,. ,. .. ^, 8429 

Couceutration of-niid of inetalJlfcroit.s realclues and the 

like. (P) Dyson and Alt<-hi,son ,, .. 8222 * 

Concentration of oxidised-bv flotation. (P) Eureka 

Metallnrgloul Co. . . 8985 

DeconitKwition of-. (P)Gat.. .. .8301* 

Dosulpfuirlslng sulphide - (p) A.-G. filr Borgbau. Biel- und 

/bikfabr. zii Stollierg ,. .. .. ., p(i 7 q 

Dielectric sejiaration : a new method for treatment of — 

Hatfield 8261 

Direct reduction of-. (p) Basset !! . 8474 

Electric smelting of-. (P) Dow .. 1’ *’ 821 

Electrolysis of fused salts of metals and rer'OVcry of metals and 
acid radicals, and application to Uie recovery of valuable 
MiMtltuonU (rom metiU-bearing(P) Ashcroft .. VV<> 

I out on ol-. (P) Kills, and KUls PloUtlon Co.»47fl 

HoUtlon of —- conUliiliig sulphides and carbonatsa. (P) 

Wolf, and Llektro-Osmose A.-G. .. pjou 

Flotation of-and raaterlaU therefor. (P) McCulloutfb kSiS 

Others.' .. .. »U'U 
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PA<Jia 

Otvs—oofUinuid. 

i'JoUtlon process o( recoveriu(''9vtfe8 from-. (F> Nokct, 

and ISiirekft Met^lurgl'^l B602* 

Furnaclus process for recovei^ of volatile eoustltuents from ——. 

Fogh, and Ore j^asttng Development Co. b21 

Heat treatment of-. (F) Clevenger, and Aeeearch Coro. .. B623 

LatHjratorv testing of >— by dielectric separatloo. Holman 

and Shepherd.0261 

and the like; Apparatus for concentration of- by froth 

iiotation. (P) ifjiies and others .B704* 

and the like; Apparatus for wasfilng-: 

(F) Wllmot.B822* 

(P) Wllraot and Blotch. 13822* 

and the like; Froth-IIotation coocontratlon of -. (P) 

Minerals Soparntlun North American Corp. .. .. H717 

Machines for sintering-, (P) Lloyd, and Dwight and Lloyd 

Sintering Co.u222. hio1« 

Preparation of-for leaching. (P) Hcnnea. 

Preparation and smelting of-. (P) J>lehl.H340 

Prcporatlon of sulphur-containing-eape<-iAlly for extraction 

of procloiw metals. (P) Hoc. Metahirghai Chllena " Cuprum ’’ B420 

PreparaUon of-for treatment for recovery of the metallic 

coutenta. (P) Soc. Metalurglca Chllena “ Diprura ” .. b9.’>1 

Process for mftklng agglomerates of fine-. (F) (xtosecke .. BlOl* 

Producing air-tight Joints between receptacles and mictlon- 
boxes in apparatus for sintering and otherwise treating 

-. (P) Stehll .B9CI* 

Recovering metallic values from-by chloridlslng roosting. 

(P) Schmidt and others . b950 

Itcduciug iH)wdercd-. (P) Wuensch.n523 

liedudng and relinlng-. (P) Mill and Gray.BOOS 

Reduction of-: ’ 

(P) Coley.B601 

(P) Qlrouiird and Salisbury-Joncs .B389* 

Reduction of - and production of calcium carbide. (P) 

Reid, and International Nitrogen CV). .uftOS 

Roasting-In sliaft furnaw^s. (F) Plnuson’s Forschungslnst. B4S4 

Roosting sulphide(P) Middleton and Lalor .. Bl8i 

Selective notation of-. (!’) Bragg, and Metals Recovery Co. b181 

Selective notation ns applied to (lanaUian-. Parsons .. uT/il 

Sintering fine-. (F) Holml'crg, and .Allmanna Ingculdrs- 

bryan Torulf.U9 I4*, B04O 

Sintering fine and pulvcrous-l».v means of portable sintering 

Vf'HrtC'la. (P) Allmanna Ingenlursbryuu Torulf .. .. b98.'» 

Smelting-. (P) Kaptcyu, juii. .B47fl 

Treatment of-; 

(?) Gordon and Keltli. 

(P) lilrt, and Mexican Northern Mining and Railway 

Oo. .Bfl3K 

(P)Mackay n6l* 

(P) Merry weather, and Bethlehem Steel <’o.B428 

(P) Moximm and Jiailey.B430* 

(P) Soc. Anon. Cockerill, and Cousin. b474 

(P) Varlez.B38M 

Treatment of complex sulphide-. (!’) Perkins, and Metals 

Production Co. of North America .BlOl* 

Trciitineiit of oxidised-. (?) Perkins, and Metals Produc¬ 
tion <^. of North America.B837* 

Treatment of slllclous-. (?)'Vigton and others .. B340* 

Treatment of anlplilde-- and tiie like. (P) Asheroft.. .. B476* 

Treatment of sulphide-withnltrato.s. {!’) Libby .. B914 

Treatment of sulphide and oxidised-. ('•) Hauiiltoij .. d182* 

Organic eomjKiund.H : Manufacture of-by reactions with liquid 

rcageiitfs. (P) Shanuaa and others. b462 

compounds ; Oxidation of-. (F) BadUclie Anllin u. ^oda 

Fabr. .. ■ - • • • • • • B403* 

ronipnuuds ; ovhlatiou of aromatic-. (F) Chcin. Werkc 

Grenzaeh A.-G. .B-iOl 

oomprumds ; Vohimetrlo method of elementary analysis of-. 

Haekspni and D’Hitart .. .. .. b771 . 

liquiils; Preparation of homogeneous mixtures of-, (F) 

Schrauth. 

li(|nlds; Purification of-. Nathanson .B407 

li<iuids: Treatment of-witli relatively small amounts of 

other liquids which give rise to injurious side reactions. (P) 

DeuLsch, and Consortium fUr Eloktrochem. Ind.B811 

matter; Continuous reduction process for treating waste ■ —. 

(?) Maclachlan, and Maclacnlan Reduction Process C^). .. B534* 
substrtn«'e8 In alkaline liquors ; Oxidlslug —■—. (P) D’Ans .. !i743* 

suIjstaueeB ; Determination of purity of-by tlie biciiromato 

method. Grey. 

suR^tances ; liase of oxidation of-at the ordinary teni]>er- 

aturo. Gompol and others. b445 

OrganUina ; Metallisation of-. Zellii-sky. b20 

Orthophosphates; Simple and double metal-. Applications to 

analysis. Travers and Perron .B<71 

Gsazoues ; lodometric determination of nitrogen InNanjl .. BlfiO 

Osmlrldlum; .lasay method for-In pyritic eoneentrntes. Watson n426 

recovery from l>anket. Stanley and Adam .. .. .. b177 

Gsmium; *' Alcoholic fermentation *’ of formaldehyde by -. 

Mi'iUer . 

Reactions for dctecUon of-. Wdhler and Metz ,. . • B098 

O.Hmium tetroxlde as reagent for doterminatioa of tannins and their 

derivatives. Mitchell. 

Ovens, chamber-; Vertical ——: 

(P) Hlby and van Haerst .Do20 

(Pj Otto.„ • 

Distillation-for manufacture of coke and gas. (P) Gework- 

sohait ver. Oohstanttn der Groese . 

OvervolUm ; Phenomena passivity, and cathodic-—. Liebrelch 

and ..SJJ 

of slQO; Hydrogen-. Westrlp . 


PAGB 

Oxalate: Studies of sparingly soluble-, readily obtained from 

not solutions of reuctlug substances. Chatierjee and 

Ditar . b964 

Transformation of Insoluble-by means of sodium carbonate 

solution. Curtman and Hart.B454 

Oxalic acid ; Tnfiuenco of strong acids on s(thibility of-. Hm 

and Neuk^ch.B277 

Preparation of-: 

(F) Badische Anilin und Soda I'abi-.n848 

(P) Deutsche Gold- u. 8llber*.8chelile-.An«talt ., .. b401 

or Its salts; Obtaining-. (P) Bhopal Prodm-e'J’rust, Ltil,. 

and FraymouUi .n577 

Synthesis of-, Matignon and Paurholt . b7G8 

Titration of-with pt'rmauganatcs. Koltholf .. nOlIt 

as a titration standard. Trcuxiwcll and Johner .. .. n58() 

Oxidation of aromatic coinpoumls liy means of oxygen-confainlng 

gases: GaldUysts for-. (P) Meigs and Ellis U4y3 

of urojnaiic hydrocarbons ; Electrochemical ——. Fh hUT .. It430 

of aromatic organic comiKumds. (F) Clicin. Werke Grciizacli 

A.-G.B401 

Catalytic and induced-In presence of salts of cerium and of 

iron. Ooard and Rldeal .B214 

Induced-and explanation of the Intcinal use of Iron salts 

und of fever. Dnar.Bl>25 

of organic comi>ounds. (P) Budlsche Aniltu u. 8oda Fabr. .. D403* 

of organic substances at the ordinary t<‘mperaturo; Ejise of 

~—. G<imp<*l and others .B445 

potential; Benzidine as reagent for spcclflc-. Kolthoff .. B166 

processes; Mechanism of-. Wleland .P74 

-reduction processes manifest in bJochoiiiical processes ; Mechan¬ 
ism of-. Girard and J'latard .B465 

Sulphochroinlc-and p-oxldutlon, Poioiiovskt .. .. B277 

Oxidations Induced by metals. Aloy and Valdigtiie.B70r> 

Oxide, spent; Extraction of sulphur from-. (?) Given, and 

Stevens A ylsworth Uo, nl24 

Oxides ; Absorption of gases by colloidal —— and mode of action of 

electric accumulators. Bary B263 

Apparatus for reducing metal-with hydrogen. (P) Perezel B7y3 

Behaviour of-in the fiotatlon process. Berl and rfaimroiiller b792 

Dissociation of some-by heat. Balarcw .. ,. ,. BoBb 

Manufacture of-. (P) 'I’hlbault .B257* 

Production of plastic masses from non-plastic-. (P)Rulf.. B96 

Reduction of-. (P) Coley.BfiOl 

Reduction of metai-. (?) Berlin.B679 

and similar products ; JToduction of metal-. (P) Gjersoe .. B711 

Oxidised substances; Bunsen lodometric distillation roetl»>d of 

detcr^uing hlgldy-. Jandor and Beate .. .. B6iy 

Oxldokctoncs; IToductiou of —(P) Weitz .. .. .. BSIK) 

Oxycodoiuono; ITcparatlon of a reduction product of-. (P) 

J-'raund and Speyer .B200, B492 

Oxydase of milk; Preparation and properties of xanthine-. 

Dixon and Thurlow.B960 

of milk; Xanthine-. Dynamics of the oxydase sj’stem. 

Dixon and Thurlow.B960 

of milk; Xanthine -. Reduction of nitrates. Dixon and 

Thurlow. b960 

preparations; Appllrabiilty of guaiacol for uuHSurlng the 

activity of-. Flcury .. .. .. .. .. B610 

Oxydases, artiflclal ; Hydrolysis of starch by --. Biedcniiaun and 

Jeniakoff.B991 

and oxidation of quluol. t’lnrens .. .. .. .. .. 5959 

Oxygen ; Activation of-by uietullic copper. WleJund and others b74 

Activation of-in slow oxidation of sodium sulphite. Jorissen 

and Van den Pol .. .. .. •• •• •• BlOll 

Case In which Winkler's manganous process for dissolved-is 

untrustworthy. Coste and Andrews.B31 

CJatnlytlc electroly'tlc generation of-. Fink.B631 

Colorimetric detection and determination of available-In 

oxygen-yielding salts and detergents. Jungkunz .. .. B877 

Determination of dissolved - in preeenco of Iron salts. 

Buswell and Galiaher .. . • .. •. . • B72 

Dotermlnotlon of dissolved-iji small samples of water. 

Winkler.B573 

Determination of hydrogen in electrolytic-. Oeberth .. b204 

Direct union of sulphur and-. Norrlsh and Rideol .. .. B172 

Effect of absorption of carbon dioxide upon conductivity of 
sodium hyaroxlde electrolyte in cells for production of 

hydrogen and-. Holmboc ... .. .. .. B61 

ElectAlyser for producing hydrogen and -: 

(P)rau8er.B63S 

(P) Levin.Bl3« 

Electrolytic manufacture of hydrogen and-. (P) ocott .. B257 

liquid ; Devices for rcg\iluting evaporation of-. (P) Eautny B821 

Manufacture of durable comyotmas containing active-. (P) 

Noil .BWW) 

Production of pure nitrogen and-from air. (P) Bajrbet .. B512* 

Solubility of — In solutions of ammonium chloride. Coste 

and Andrews.B308 

UsQ of air enriched wit li-in the blast funtace. Seigle .. B599 

of-and of oxygen-enriched air in plg-lron production. 

Schonck .. .• • • • • • • • • • • •• B517 

Oxybydrogen cell: Reactions occurring during the disdiarge of the 

-. Fischer and Kidnlg. .. B718 

Oxysulpho-olelc acid; Preparation of-. Sprenger ,. .. B223 

Ozone; Action of-on hydrocarbons, with special reference to 

production (ff formaldehyde. Action of ozone on n-hexane. 

BUdr and others . 287 t, b^7 

appuatus. (P) Quain .. .. -. .. .. »889, B<96* 

Apparatus tor electrically producing ——. (F) Kuhlenschmldt, 

and Oioii-Technik A.-Q.B68() 

Bromoowtric determination of . Manchot and Oberhauser £217 

U 
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OzoiH-' -a'litiii'Hit. 

Dct^'nulnalion of-In presence of hydrogen peroxide. 

li;uii»)* rger and Trautzl .H632 

Klfclriral apparatus for generating-. (P) Melflain 15524, 15795 

Elertiolytic preparation of - with an uJtcniatlng current 

superposed on a continuous current. Mnlquori .. inU2 

in Humes. MaiU'itot and Jiauer.• .. .. BoDS 

Formation of-5it low tcinperatun^s and pressures. Eucken.. 15210 

generators: 

(P) Hartman .riiso 

(P) Hartman, and Electric Water Sterilizer and 
Ozone Co. .. .. .. .. .. .. .. B79.5* 

ma< iilnea ; Operation of —- and mamifaciiue of ozonised air. 

(I’) Todd and Tcner .. H838 

Maimfacturo of-. (F) MeEacliron, and Xnistet s for Piirduo 

University .. .. .. .. .. B711 

Oxidation of saturated hyslrtxni'hous by ——. Koetseiiau and 

Ficmming .B210 

Oxidations with-. i’reparalton of vanillin. Hriner and 

others . . .. 15277 

Photochemical reactivity of - in presence of other ga-scs: 

OrJllitli an.l MacWillic.B93 

Oriilltli and Hhtitt i5t)3 

Phy.sical laws of form.ation of - by tlie silent dtsehargo. 

t'hassy . . . . .. . . . . .. .. .. b524 

j*repnration of-by ini'ans of Jiumes as a lecture experiment. 

Hofmann and Kroiiciiberg .. .. .. .. 1174.5 

Bclatiou between glow of pliosphorus and furiuation of -. 

Downey.71203 

Thermal formation of -. Itieseiifeld and lieja .. 15557 

water-purifying apparatus ; Ml.verfor-. (!’} Hartman,and 

h)lcctrlc Water Sterilizer and Ozone Co.1U50 

Ozonised oxygon ; Action of-on incrcur 3 ’. Hodgson .. .. ii2y;l 


Packing for rotating sliatts, nozzles, and bearings; Gas- or fluid- 

tight -. (P) Lancaster and Tonge, J,td.. and J3utter- 

worth .. .. .. .. .. B 2 i)C* 

Paint coatings ; Degree of pin im-ability of-. Jaeger .. .. 75.303 

Aims; Examination ot lit|>oiH>ne-. Wolff .. .. .. 11(540 

fltms ; Staining-for microscopical examination. Maxwell.. isflS 

•removing (ximpo.sltion.s. (P) Mains .n i34 

vehicle; Manufa<-tnrc of -. (P) “ Friha ” Farbeii-Komp. 0682 

vehicle ; .\l:itjufa<’ture of a-- from wool-seourli'" idfluents. 

(P)Fink. .. 0104 

vehicle; Sardine blul)i>cr as a-. Eibuer and Semim .bnuer .. 15U86 

Pttints : Oise of colloidal tliickening in variiish-. tolfignu r .. ii839 

Colloidal phenomena in —— «lue to polymerised oils. Colhgnier 063 
for decri'using or incre.aslng heat rmliation from sisrlacos; 

Kmissivt; tests of-. (.'oblontz and Hughes .. .. oTPj 

De-iivering-. (P) Pradley.n224 

I>etcrmlnation of gloss of -. WoUT .. .. .. 0103 

DeterminatUm of viscosity of -. Wolll .. .. .. niHfl 

Flow-mft(-r for-. UardnfT and Holdt .. .. nl40 

of high hiiniuosity to reduce rcfrlgi rntiou losst s. (Jar<lner and 

Parka .. .. ., .. r.h;io 

Lend . (P)Shimadzu.15566 

Manufacture of-: 

(P) Uuchman . b566 

(P) Gardner .H391 

(I*) Holzapfel .HI 41 

(P) Piauson jil03 

(P) Uimmer .1524 

Manufacture of anti-corrosive-. (P) licer Sdhue .. - ,. it87l) 

Manufacture of black-. (P) Uhde and Pirrmaun .. .. d103 

kLiuufiuture of pigments for anti-rust -. (P) Carteret .and 

DcV51ux.13185 

Manufacture of priming and rust-resisting-. (P) Welthoner. 

and Ghcm. Lab. fdr Anstriclistoife .. .. B3l)2 

Maniifaeture of quick-drying, anti-corrosive oil-. (P) 

Gclsenklrchcner Bergwerka A.-{f.B879 

Manufacture of wjitcrproof-. (!’) Mitchell and Mitchell .. b 797 

Manufactuie 5>f weathcr-rcai.'t.anl Washable-. (!’) Mei’ke .. iiP 53 

Method of mixing rubber compounds a.' used in manufacture of 

insulating -. (P) Kussell and Hioomruld .. n480 

Mleroehemistry of Mhitc pigments and inerts oi curring in niAetl 

-. Grt^cn.B681 

Mills for grinding-. (P; Torrance. b‘’.38 

Prenaration of oils for-. (P) Calderwood .and othens .. BASii 

Relation of acidity to jellying of asphalt • Fisher .. .. b5C6 

Submarine-. (P) (Jardner.B68'’ 

Testing fluidity of -—. iVurth.] 

Thickening of -. CoiflgnhT.l 5->(;5 

Palladium; Di-terminatlon of mercury, gold, and-and m paratlon 

of those metals from other metals. Mos< r and NIessner .. b 202 
electrodes for determln;itlon of hydrogen-ion ctmitntrutioo. 

Andrews.. 

Promoting action of-on copper. Hur-^t .and Rldeal H418, 75418 

Palladous oxitle; Preparation of - and Its use jis catalvst in 

reduction of organic compounds. Shrincr and Adams .. B730 
Palm oil. Sfe under Oils, P'atty. 

Falm-kcroel oil. 6'ee under Oils, Fatty. 

Palmitic anhydride. Holdo and others .B264 

Panaa repens, iiAxlm i Saponin of-. Murajiima and Itagaki .. B 276 

Pancreas; Aqueous extracts of -. Physiefil and chemical 

behaviour of Insulin. Plfrer and others.13231 

Aqueous extracts of -. I’rccipitatton reactions of insulin. 

Kimbali and Hurlin. b231 


Pancrea 8 --«>n<j/»Mcrf. 

JTeparation of an extract for tr&tlhent of diabetes mellitus from 

the mammalian-or from the related glands of Ashes. 

(P) Moloney amt Findlay . b34 

Pancreatic Juice ; Elfects of electrolysis on enzymes of —. Maignon B227 
Panlflcation. A’ce Bread-making. 

I’ansy ; Colouring nsattcr of the blue-. Currey.B7S0 

Papaverine nitrite ; Preparation of-. <P) Boehringcr Sohn .. B812 

Papaverine-yohimbine tartrate ; Preparation of-. (P) Fleischer 

and Hirseh-Tabor ., .. .. .. .. .. B314 

Paper; Ageing of nibberdutcx-. Shaw and Carson .. .. D606 

Alumlnliun C 5 )mpound for sizing -. (P) Bishop .. .. 15334 

Apparatus for Irciitineiit of waste -. (P) Stevens, and 

Little, Inc. .. .. .. .. .. .. .. B331 

Bleaching collulo.se pulp for manufacture of-. (P) Souchon ]i906 

with colour effects fast to light ; Manufa^-ture of — 

(P) Melstcr, Lucius, u. Brllulug .. .. .. .. n826 

copying-; Damplim im'dium for-. (P) May and Ehrlich .. B708 

De-lnklng printed -. (P) Grnnton .. .. .. .. B977 

Destruction of-by ink. llerzbcrg .. .. .. .. b373 

Detection of uidds In -——. Sclilcicher ami Rdsaler .. .. b663 

Detection of aulmaUize in e«irfacc-slzed-. Carson .. .. ii506 

Determination of ineclianlcal woo<l pulp in printing-. 

Teiehcr . . T .. b938 

Dural.'llity of rublx'r-latox--. Kaye .. .. ., ii938 

Extracting from vegetable stibstanee.s products for use In 
mautifiicturc of — -- and for other purposes. (P) 

Wuenseh ami Koppel ,. .. .. .. ,. 73553 

fibre composition standards. Merritt. 13904 

filter-; Production of pun* eellulosn for the manufacture of 

-. (P) Itabbow. Willi 5 >k umi Co. 73820 

filter-; T'so of pulped-in analysis. WlIke-DOrfurt and 

Locher . .B892 

Flexible ebistb;-. (P) Vutcr Puplt‘rgrosslijin»iluug .. n374 

Impregnating-. {!’) Kopllu, and Thomas Piiillips Co. 13784 

lm})rcguating - with rubl>er. (P) Kuiige-Werkc A.-G. B290 

•like product; .Mamifacturc of - . (P) .Moses .. .. ji464 

-making; Ibmting nml refining appanvtus for -, (p) 

Leice.stt“r .. .. .. .. .. I3fl29* 

-making; Digesters u.sed in-. (!’) Stewart and Brown.. b7()7 

-making fibrils ; B'diaviour of jiriJicipal -- -- towards dyestufLs 

iwid iodine, ami e!f 5 ‘ct of l»c;itiiig. Huebm^r .. ,. | 34 C;{ 

-making fibres ; Mamifacture of • - . (P) Drewsou, and 

West Virginia Pulp Jind Paper ('‘o. 


-making; Fl.ix straw for-. Do Rm* and others 

• junking ; Strainers for stndning pulp for-. (P) Milne.. 

-making; Treating fibrous tiiaferiuls for-and for otljcr 

purposes. (P) Weygaiig .. .. . 

.Mnmifaeture of —■— ; 

(P) Jfrooko and Olliers .. 

(P) Dobh-r . 

(P) Fues . 

(!’) Howard iiml Itelknnp 

(P) Kaye . 

(P) Olamh'r and Moi.'iu 
(P) Plauson 

(P) Schidrowitz, and Viiltex, l.td. 

(P) Thonisfin. ami t’liarnpioii Coated Paper Co. 

Manufiictuia* of aliiasive-. (P) Jackson .. 

.Manufacture of clu'mic.'illy activi--. (P) Sauer .. 

.Mauufaeturc of coated-. (P) Both 

.Mamifaetiirc of compact, thick - ( P) Schwalbe.. 

Mjiniil'ficture of --from piat. < 1’) Plau'on 

Manufacture of r<-iiil‘orc<-d (P) Jai'kson 

Manufacture cif niblxT • . (P)Pclikan 

Manufacture of rul>hcriscd-. (P) Schidrowitz 

Mamifactjire of rublierlscd parchment . ^P) Marshall 

nml .Mc(.3cllan 

Manufacture of satin white for coating-. (P) Byan !! 

•Manufaetiin) of translucent coated with varnisli. (Pj 

Jlrumby and otliers .. 

.Manufacture of transiiarent. semi-transparent, or translucent 

-. (P) Diekinson and Co., and IJIens 

Manufaetun- wat<‘ri>rooi aluasive - (p) Bohr arid 

Co., ami iTupi 

Manufacture of water-resisting-. (P) Fncs 

Measure of th(; colour cb:irai:terlsf ies of whit<?-, Lofton 

Par'’lfmi*nt - jinU sut(stitiit< s as wiaf)per.s for foodstuffs. 

Wi iss .. 

j>arohtiicnt-; Trcjitment f>f-. (P) Hough 

Id!o5<i'!rapliic-. ,sve n,>,i.r Photographic. 

I'lig .•i/.*-d ——. (]’) Murray, and Todd Protectograph 


15976 

7546.5* 


7152 
63.31 
U743 
(3291 
n708* 
B374 
bC28* 
75743* 
17554 
HI 29 
H826 
7(13 
1513 
7552* 
77465* 

lilOOU 

1(291 

151009 

1713 


IJ331 

B290 

n373 

17230 

1(784 


ifects on -. (p) Moister, Lucius, 

(B) 


Co 

Prodm tion of colour 
und Briining ., 

Produetlou of ji linen or otluT faJulc surface on 

MUne. 

proof against forgt-ry : Manufactun^ of 'bauknoto —-i- (pi 
Grife and Wadewltz .. .. ' ' 

pulp : Analysis of lime sluilgi; from caustidsing In manu¬ 
facture, of -—. Walter ;iml Guiikcl 

pulp; Analysis of newsprint-. Tingle 

pulp; Beating, sizing, colouring, and loading’_•’ 

(P) Lorenz ami others .. 

(P) Pliuison’a Forschungsin.st. 

pulp; Hydration of ■— In tlio lioUand.T by addition of 
chemical agents. Schwalbe .. .. 

pulp or the like ; Apparatus for straining —— tV\ Nehrleh 
pulp and the Ilka ; Extraction of liquid Horn —fucOon 
(r) Huebner and Arderii 

‘'““’'it “Sal“and Kfor"'"" ” r? E-glneerlng 


B826 


1(160 

Bl)04 


B826 

n52 


B373 

B708* 


B939 

0629* 
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Paper— cofUiimed. 

polp; Manu/nctare of a paIe«eoloured-sultublo aH a 

HiUMtlttite for wood pum. (P) Braun . 

pulp from mariUmo pine. MlchebJaifard . 

pulp; Preservation of M'ood for uso in manufacture of-. 

(P) Audlbert and others .. .. .. .. i 

pulp; Preaervintf and treatlniz-. (?) Pe Cew, and 

Process IfinKloeers, Inc. 

pulp; Production of cooking liquors for manufacture of 
—(P) Plutiisti'Ad, and Jessup and Moore Paper Co. 
and pulp; Production of haif>stutf and cellulose for mann* 

facture of - from vegetable llbres, iiioludlug peat. 

(P) Koch and Eunkel . 

pulp ; Rapid determination of degree of beating of-. 

JacobBcn .. .. .. .. .. .. .. i 

pulp : Kettnlng or boating ongiucs for-. (P) Lindsay and 

Itonaldson 

pnip; Washing apparatus suitable for treatment of- 

and tor other purimsoa. (P) McRae 

Recent methods of making-from straw and reeds. 

Altiiiann 

Removing printing colours from-. (?) Rutfert .. 

Rendering-Impervious to grease or to both grease and 

water. (P) Wright .. 

safety- ; Manufacture of-. (?) Cram; and Co. 

sand-: Alanufacture of —. (?) Okie, and Minnesota 
Mining and Manuf. Co. 

sheets; Manufacture of compound-. (?) Roth .. 

-sized with rubber latex ; Permanence of-. Reckerlng- 

Vlnckers 

Sizing-. (?) Kail Forachnugs-Anstalt 

sizing; Application of rubber latex to-. Betkeriug- 

Vlnekers 

.Sizing-in the form of pulp. (?) I’elzcr .. 

sizing ; Rdle of electricity in inechauism of-. Thirkt 

and Delcroix .. 

i^izing wltli rubber latex. I'enchel ,. .. .. U742. 

Sizing tests for—Caust .. . 

.‘'took ; Means for recovering-from refuse. (?) American 

Reduction t’o. 

Supply of pulp to b<-ators or poachers in manufacture of-. 

(?) Mndhurst .. 

Theory of riwln sizing of-. .Seiiwalbe 

Vuleanlaatlon of rubber-latex-. (?) Kaye 

^Vt•^gl^tlng-In bulk. (?) Uoblaml and Slolze 


i’amlfin : (’onv<*rsl<m of solid-by beating under pressure in 

the ]»resenee of hydrogen, methane, ami other ga.sis, 
Wati-rman and Perfjuin .. .. .. .. .. uoOO 

hy<lrorurl)oiis; lu-tcrmliintlon of - in toclmlcul gas 

aualysU. TrojiHoh and 3)itlrieli .. .. .. 1J897 

bydrocarlains; Jliysical properties of —. Wibsou iiml 
Ibvhike .. .. .. .. .. 

oil. .''I’C unil<'r Oils, Hydrocarbon, 

wax; Adsorption of resinous .'iui>starice3 and . tlur- 

witseh at)d Tschornojukow .. bOdl 

wax : Apparatus for sweating or ery.'^t.-illisiiig • - . (?) 

Ibirinali Oil Co., and othcr.H .. ulC.'i 

wax : Centrifugal bowls for separating - from mineral 

oils. (?) Hnpgood. and J)e l.aaal Separator Co. .. U17 

wjix : Cejitrlfiigal removal of-- from pelroii-iim lubrlc-ating 

niis. Jones .. .. .. .. r7 

WHX ; iK-terinlnaliou of setting time of-. Fileke .. n8;i8 

wax; K.xtraeting-from oils. (?) Weir.r!8‘J2 

wax; l-'lltra'lon of-from chilled oil. (?) Olalr and others it47 

wax or the li.. r‘ ■ Apparatus for sw<‘.itlng or erystalllslag — 

(I’)-Allan .md others .. .. )t7>'0* 

wax ; Reinovul of-from mixtures of hydrocarbons. (?) 

.Neumann .. .. .. .. .. ji48 

wax ; Soiveut-lmlex of refraction method of dctcnninlng oil 
in-. Wilson and AVilkIn .. .. .. 


wa.x ; Transformations caused by heating mixtures of l)rowu 
lOal and —- In the presence of hy<!rogon or carlam 
monoxide in clo.sed vessels. Waterman ami Kortlandt US98 

wax ; Treatment of-l>y heating under firessufo with 

Sodium formate Jind with carbon monoxide and water 


respectively. Waterman and Kortlandt .. H 8 ‘J 8 

wax ; Treatment of-with steam. Von Waltlior and 

Stelnbrechcr .. .. .. .. .. .. .. li777 

wax ; Velocity of oxidation of-. Francis and others .. n" 8 .'> 

Varatlin.s; Igiiillon of mixtures of - with air by a Juated 

surface. Mason and Wheeler .. .. .. .. lf8U7 

Ignition of mixtures of-with air by the impulsive elec¬ 
trical discharge. Wheeler .. .. .n897 

Solid-of petroleum. Rakusln .. .1)70- 

Solubility of solid-and solidifying teniperuturcs of 

material containing them. Ssachaiiow and W.assillew .. ulOUJ 

?ar)ildehyde; Action of-- upon proteins and lipins. Cuoper it'.)rt4 

-Manufacturo of resinous .sub.stauce.s from-. (?) Kllis .. l«7jb 


I'urasiticldes; Manu/acturo of araciilcul -. (?) Vogel .. p995 

I’archnienl paper. Spk under Paper. 

J’article size ; Determination of distribution of—. Kelly .. 1)892 

size: Determination of-and of distribution of size of ; 

particles by centrifugal methods. Svedberg and Mchols B117 j 

I’asslvlty^of rnotals, especially of Iron. Milller.byi2 j 

Phenomena of - and cathodic overvoltage. Llebreich 

and Wiederholt .. .. .. .B7(10 '< 

l‘ii»tebourd ; Production of-from disintegrated Ptraw, peat, ! 

heather, etc. (P) Plaiison's Forschungsinst.B52 | 

i'avuinent composition. (?) Fairlle, and Tennessee Copper and j 

Chemical tlorp. .. .. .. .. .. .. h83l j 

^‘‘Uo nuMus ; Fut from-. Rae .b204 : 


1‘AUK 

Peach ; Non-volatllu acids of the-. Kelson .I«d06 

Peafowl; Fat from-. Rae.i)204 

roa>nuU : Treating-for food. (?) Townsend, and I..evcr Bros. D1020 

Pearl, inother-of-; Manufacture of linitJiUon - —. (?) paUseau nf>07 

Pcarlite in steel; Troostlte, sorbito, and-. «chrador .. .. b385 

Peat: Availability of nitrogen in-, Dpman ;md Wank .. 1)1022 

-bogs; RcMuelng the poramtage of water la -. (?) Ten 

Boscli. b103 

-briquettes. mider Briquettes. 

Cellulose from fibrous-. (P) Koch A.-O. .. u374 

of the chalky valleys of the North of Franco ; Cliaracters of the. 

-bcmolon and Dupont.ii72l 

deposits : Stratigraphic study of-. Uachnowskl .. .. 1)304 

Dry distillation ami carlionleatjon of-, (?) Pohl .. nS 

dryers; 

(P) TIolTinan .. .. .. .. .. .. I)ftfi2 

(?) LuuLsden .. .. .. .. .. J)740 

Drying, carbonisation, and distillation of-. Roux.. .. it77fl 

Drying with steam. (?) Stracho .. .. .. .. ))Ky8 

Fnrlchmentof ——. Stadnlkow .. .. .. i).'»45 

•forming plants; Production of salts of watfT-solulde adds 

from-. (?) Brat.1037 

hydro-; Oagulalion of - by moans of gyj»sinn and Its 

effect on rate of dehydration and couditlou of the drying 
bods. Studnikov and Ivanovsky .. .. .. ])97S 

and the like; Prepjvratlon of uniformly dehydrated — . (?) 

.(Irotka .. .. .. .. .. .. .. .. 1)878 

ami like substances ; DisUiUng and gasifying-. (?) Sdgle h780* 

Alachlne for drying-. (?) Brlen and Plamojidou ,. .. 1)32.*) 

Manufacture of ilerolorlalng carbon frurn^^-. (?) Leudlx’atcr n9()0* 

Man»jfacture of high-quality fuel from raw-. (?) Linker .. i)602 

Manufacture of paper from-. (?) Idatison.)!u2* 

Manufacture of \weful products from-, (?) Hl)i.sdtiiann .. ))y43 

and other vegetable 8ub.“<tance»; 8aee)ijirillcatlon of - by 

dilute acids. (?) Moser and You Pezold .. nS44 

Preparation of a deeonHSJsItlon product of hunib' aci<l from 

-. (?) Dyckerholf.J)76y 

Pre|iaratJon of pfastlo n).a8.*ie.3 sultabh? for insubitlug purposcH 

from-. (?) Plaiison .n641 

Pro<1urtli>n of alr-drled-. Report of Fuel Re.scarch Board J)284 

ProdiietJon of cellulose from ttbrou,^-: 

(I*) Koch A.-)L.HlrK)9 

(?) Riinkcl, and Koeh A.-U. .. .. .. nlOOP 

ProiJucdon of cellulose and balf-stulf for inanuf.actnre of paper 

pulp anil paper from-. (?) Koch ami Rimkel ,. 

Rapid drying of-. (?) Hinchley and others.«10))3 

Reduction or liydrogcualion of-. (?) Fischer and .Schrader !)84 

Remedy for treatnioit of di.s(r:usc from-. (?) Tilton and 

'Timms .. .. .. .. .. .. , .. .. J)092 

Scp.Tratlng waU'rfrom-. (?) So<|erIund and otlk rs .. n780* 

Trcattiient of--—(?) llludshaw, and Uliidshaw Liigliiecring 

and D‘vclopmeut. i’o. .. .. .. .. Br)47 

UtMLsation of-. (?) Braudes .. .. .. .. .. 1)45 

Wet earbojiisafion of-. Od6n and Funerstud .. .. B817 

Pecau <dl. .SVe niuhr Oils, Fatty, 

Poetic substain-e of .sugar cane lli)re. Farnell .. .. .. .. 1)108 

Pectin content nf can)' Jub.'e, .syrup, and iuoI.tssps. and its removal. 

Farnell .. .. .. .. .. .. 1)920 

Detcrmlnalion of - — in fruit and fruit products. Wlchmann ii70 

Dry powdered jelly base eoniajfdng-. (P) Leo ami l.eo .. un)27 

ICxtraction of-from tlie fruit rind of the lime. Hardy .. DfiJS 

free from protein and stireh. (?) Frawford .. .. .. itl027 

geU eoutaiuing sugar and a)-id ; Kifect of calcium chloride on 

-. HalUday an)l Bailey.1)850 

prndiD't. (?) .rame.soi) auii others .. ,. .. B727 

.solutloti.'j; tb’l-formiiig power of-. Wend)‘linath ,. .. U612 

solutions used in jam making; Preseneo of starch in-. 

Perrier .. .. .. .. .. .. .. .. b689 

Peellu.s; .Application of hlochcmiixil method of characterlslug 

galactose to study of comp<)sHb)n of.—. Clinrpcntier .. 1)27 

Preparation of-. ' (I‘) Klirlich and Kutzner.D440 

Pclargonhlln chloride : .SyiiUii‘sl.s of-. Pratt and Robinson ., 1)245 

Peltophnnnn ofrirtinum : FomjiO.'i)ion of wood of-, Knglish .. 1)742 

Pentiboratc.s ; Manufacture of alkali-. (?) Kelly .. .. nl73 

J’entaerythrUol: Priitluctlon of-(?) Rliclulach-WcstfillLscho 

sprcngstoil'A.-<J. .. .. .. .. .. .. i)5;ld 

PcQtathioni^ acid ; Preparation of-. Rasi'lilg.1)827 

Pentosan rantcut of cane julco, synip, and molasses, and its removal. 

Farmdl. 13920 

Pentosans ; .Action of dilute sodUun hydroxide and cuprannuonluni 

soliitioiLs on-. Schorgor .. .. .. .. .. 1)250 

CausMe. potash fusion of xylan. Heusor and Roth .. .. J)395 

Dcteriuiiiation of-: 

-Macheleidt,.B118 

?) rvler and itortncr .«58 

Ih'velopment of-In barley during germination. Van Laer 

and Mnsschcleiu .. .. .. .. .. .. i)27l 

FtlUsation of vegetable materials containing-for production 

of furfural etc. (P) lor Forgo and others .. .. .. i)78 

In wood cellulose; Determination of -. Powell and 

Whittaker . 35T, 1)373 

Pentose sugars ; Foniientation of solutions containing-uith the 

production of acetic acid and lactic and otlier organic acids. 

(?) Fred and Peterson.ii.'irtQ 

PmitOHca ; Detection of-, Sumner .B204 

Determination of-. Pervler and (lortuer.J)8S 

Fermentation of —— by Bac. grannhbaaer pectinovnrurn. 

Potersou and othPrs.i»883 

Light absorption of pigment formed In oreinol reaction for-. 

Sohoff .. .. .. .. .. .. B724 

Spectrophotomctrlc (ietcrmlDatlon of-. Scheff .. .. h724 

M 2 
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Pepper Bubstanceji. Chavicine of black pepper. Ott and Llldemann b 270 
eubstltutcff ; ProiiueUon of ——•; 

(P) Ott .B493 

(P) Staudlnger . b397 

taste t liclations between chemical conatltution and -. 

Xliccomannl .. ^ .. b44S 

peppermint Oils. See under Oils, Essential. 

Volatile oil of Manchurian-. JJakao and Shlbue .. .. fi83 

I’epsin; Determination of - and Its behaviour In the body. 

Voigt .H32 

digestion; Application of Folln’s method for determination of 

amino nitrogen to-. Uwatoko.BOai 

Evaluation of-. Van Urk .H444 

Peptone ; Active principles of-. Clark.B488 

Properr4c8 of constituents of-. Alx l and Oetllng .. b488 

Rdle of bacteria In lartlc acid fermentation of dextrose by —- : 

Aeklln . Ii2s8. n01» 

llaur .U28 

Perchlorate ; MIcroclicinicul determination of - . . Pamfllov and 

Jofljjov.1J828 

Per-coinpoimds ; Anode /or forming-. (P) Baum, and Chera. 

Fabr, Welssensteln .. .. .. .. .. ulOl* 

Perfumery extract. (P) Grunenberg and others .. B732 

extracts ; Proparntiou of-. Schlftim .. .. n<.»2d 

substances; Analysis of-. Durriins .. .. .. .. «73l 

Perfumes; Bactcrlold.al value ofBryant .. F!70r) 

Perhydrol. See Hydrogen peroxide. 

Periila oil. See utulcr Oils, Futfy. 

Periodate ; Formation of-- by action of jiermanpanate on iodine 

compounds. Lang .. .. ., .. .. niiU 

Permalloy ; Reluctivity of-. Konnelly .. .. ,, .. B.''d)0 

Penuauganate and manganate Ions; Kquilibiiuin hotwecu -. 

Sclilcslnger ami Slciius .. .. .. By40 

Peroxides; Obtaining orgunlo - In a finely divided condition. 

(P) Vor. Chem. Workc, and others .. .. .. .. nr ,70 

PoruxydasG of the mangold ; Thermostability of the-. Oalhagher n340 

Peroxydases; Investigation of substances which arc capable of 

behaving as——. Gallagher.H .346 

Per* 8 alt« ; Improving the stability of-. (P)NoIl .. .. pygO 

Persillcatcs : Preparation of-. Enlenbrecher .. .. .. nr>56 

Persulphate ; Detection of-in Hour. Miller .. ., 239T 

Perylene; Manufacture of-. (P) Goinp. Nat. de Mati^res 

Colorantes ct Prod. Chlm. .. .. .. .. .. B 0 .'i 4 

3.10-Peryicnequinouc ; Manufacture of-, (J’) Pereira .. .. n3(58 

Porylenctctraearboxylic acid and its derivatives; Proj«afaUon of 

-. (P) Kulle und Co.P825, B825* 

Potree process of sugar manu/ucturc ; Report on-. Peck .. b437 

Petroleum ; Adsorption of reslnoiis substam^es and paraffin wax from 

-. (rurwitseh aud Tsehernojukow .. .. .. b661 

Apparatus for refining—^—. (P) Watson .. .. k47 

Aromatic hydrorArbona in Burmah-•. Mulaney and Watson 

310T, nl 002 

ash. Thomas .. .. .. .. .. .. .. n.347 

of Burmah und Assam ; Crtide-. Wilson .. .. bTOI 

of Byorltsii, Fonnosa ; Aromatic hydrocjirbons In-. Kuriliara Bl(K)2 

Composition of Japanese-: 

Koumtsu and Kusuinoto .. .. .. b 40 S 

KoTnatsu and Tanaka .. .. .. ,. .. n490 

containing paraffin wax ; ProjK^rtlcs of Orosny-. Tvtschlnin 

and others . .. j,io ()3 

Cracking of -. Catalytic dccomfKJsitlon of hexahydro- 

aromatlc and saturated aliphatic hydrocarbons, (irigfiard 
and Stratfor<i .. .. .. .. .. .. ' .. Bfifil 

cracking process of Burton. Waterman and Ileus .. .. B2f)7 

Crude - of Maldan-i-Naftun. Dunstan .. .. b302 

(Jrude —— of Saraw’ak. Kewley .. .. ., .. .. b363 

from (’zechoslovakla. Ohorkaviev and Pruned .. .. .. B 303 

und Ua derivatives; Treatment 0 / -. (P) Sctzler. ami 

National Refining Co. .. uafg) j 

Destructive distlUation of-. (P) Stall! ,. .. .. b459 

distillates; Bauxite as a refining agent for-. Dunatan and i 

others. 17 yT i 

distillates ; Catalytic treatment of cracked-In the vap«>ur | 

nhasc. «liay and Mandclbaum .. .. .. 4 .. B8ft7 

dlstUlntes ; Desulplniri.'iatlon of Mexican -— by the “ doctor ” ' 

treatment. Sis.singh .. .. .. .. 1 , 77(5 

dlstlllat<»; Hypochlorite process for purifying-. Dunstan B.'iOO 

dLstillates; Problem.^ In refining of cracked-, Morrell .. 11.547 

Distilling and cracking-. (P) Gray .. .. b47 I 

emulsions; Elcotrbal dchvdrator for-. (P) Harris, and 

Petroleum ReclKylng Co. .. .. .. b210 

Extraction of-frotn petroleum-bearing sand. (P) Om)gan B411 1 

Formation of artificial-from s«iualene and cholesterol. , 

Kawui und Kobuyashi .. .. .. .. .. ni21 ' 

Fractional distillation for Bcparntion of constlttients of _I 

Peters, Jun. 111002 

fractions ; Determination of unsaturaG'd olcfiuic hydroearboms, i 

aromatic hydrocarbons, und saturated hydrocarbons in 
'■ - . Daualla and others .. .. .. .. B 3^7 

fractions; Manufacture of alcohols etc. from cracked ——. 

(P) Ellis and others.* b492 

fractions; Purification of light-. (P) Demoullns and Garner B 065 

hydrocarbons ; CoujbusUon of-. Mabcry.B8fi7 

hydrocarbons; Solubility of-. Mabery. b857 

and the like; Dehydrating crude -. • (P) Wlkner, and 

Newcastie-upoii'Tvno and Gateshead Gas Co. b590* 

Lubricant and asphaltic hydrocarbons In-. Mabery .. bI20 

Methods of decreasing evaporation losses of-. Wiggins .. b242 


( .. raujB 

Petroleum—confmued. 

naphtha; Vapour pressure of Rhodes and McConnell b120 

oils; Oxidation of-by air, TUtilnnlkofT .. .. .. B624 

oils ; Production of water-soluble sulphonio adds from . 

(P) Humphreys and others.. .. b47 

oils; Testing offor gasification. Holmes .. b363 

oils ; Treatment of ———: 

(P) Clark and others.B105 

(P) Donaldson and others. b899 

(P) Weir B1005 

Origin of Formation of ceresin hydrocarbons from 

montan wax. MarcuH.<<on .. .. .. .. .. b660 

of Plaza Hulncul Argentina. Izqnierdo .B58fi 

l*roccss for receiving volatile products from-. (P) Bertsoh, 

and Bcrtsch Process Co.B704 

products; Bhiaching-with clay. (?) Stratford .. .. b900 

products ; Chemistry of “ sweetening *' of-with sodium 

plumbitc. Wendt and Diggs .B1002 

products; (Yacking—. (P)KroU. b286* 

products; Intorfaclal tension between water and ——. 

Johansen .. .. ,. .. .. .. .. b243 

Reduction or hydrogenation of-. (P) Fischer and 

Schrader .B84 

refinery emulations ; CctRrlftiglng-. Ayres, Jun. .. b7 

-refining agents ; Action of-on pure organic sulphur com¬ 
pounds dissolved in naphtha. Wood and others .. ., nl002 


(P) 

Dunstan and Kewley 


Refining --wilh liquid sulphur dioxide. Edoleami 

refining; Rfde of adsorption In-. Kauffman 

Refining-by sulplniric acid absorbed by caplllary-actlvo 

substances. Schulz .. 

refining; Technlcul use of bauxite In-. O’Brien 

refining ; 'I'reatlng acid sludge from-. (P) Higgins, Jun., 

and others 

Relation between low-temperature tar, coke-oven tar, and 
-• Sehiitz 

residues ; “ Blowing ” (oxidation) of -. Murcuason and 

Picard. 

and similar hydrocarbons ; Fractional dlstiUntion of-. (P) 

Schmid und Fuchs .. 

Solid paraffins of-. Rakusln . 

spirit; Determination of naphthenes in-. Ormandy and 

(Yaveii 

spirit; E.xaminafiun of mixtures containing benzene, turpen¬ 
tine oil, and-. Prltzkcr and Jungkunz 

spirit; Itoictlon of cracked-with formaldehyde. Ormandy 

and Craven 

spirit. See <tleo Benzine. 

still gases; Treating - to prepare chlorhydrlns 

Brooks, and Chadelold Cliemlcal (’o. 

Supplies of crude-In the Empire 

Treatment of-; 

(?) Clark . 

(10 Dubl»s, and I'nlvcr-sal Oil JYoducts Co. 

(P) Hoge, and Bash Oil and Rcllniiig Co. 

Treatment of crude-. (p) Von DUmar. 

Petroleums ; Viscosity-temperature (uirvi^s of fractions of typical 

American-. Lane and Dean .. 

Phellandrenes; Bmith and others . 

Phenauthrenc scries ; DyeslufTs of the-. ilrass 

Phcuanthraqiilnone ; Dyestuffs derived from —. Sircar and 
Roy . 

Phenetldine salts of a- and ^-naphthalunesulphonic acids ; The o- 
and p- ——. Forster and KeywortlJ 
p-Phcnetldlne benzonemonosulphonate. Keyworth 

salts of 2'7- and 2-C-naphthaleuedisulphonjc acids. Forster 

aud Keyworth . 

o-Pbcnetidlne 2-C-uaphthalenedisiilphonut(*. Forster and Kev- 

worth. ^ 

p-PhenetoIccarbamIde. See. p-Plicnctolcurca. 

P-Phonetolenrea ; Detection of-in vinegar or foodstuffs con¬ 
taining vinegar. Rcif . 

foodstuffs by mcan.s of xanthydroJ. 

Manufacture of-. 
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B47 
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l«858 

V492 

b240 
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842t 
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(?)Sonn . 

Phenol; Catalytic ri-ducUoii of-under lilKh pressure. Inoue 

Electrochemical oxidation of alkyl ethers of-Flchter 

and Dietiiclj. 

-formaldehyde condensation product type; * ProdnVtlon of 

articles of the-. (?) Indiirile Products and 

lalrgrteve .. ' 

and formaldehyde; Viscosity of syrupy condensation pro¬ 
ducts of-. Drummond . * 

Manufacture of-, (?) I.’yrcr . . 

Mononltratlou of-. A mull . . 

Production of —— by bacteria. Sieke. 


BC71 

b34 


B756 

323T 

B706 

B462 

B147 


Synthesis of-. Killctfcr ' . 

Hnnoli.r ex# -TMi-i. *• •• BU30 


Vapour density of-. Blirk 

Velocity of nitration of —Arnall .! [ ] 

Phenol-diketoplperazlne complexes. Nature of the tanning nro- 
cess. Fowarnln and Tichomlrow ., . 

Phenolic condcneatlon products ; Manufacture of rainons _I’ 

(?) Karpen and Bros. 

Bulwtanccs; Manufacture of—11, (pVTyror’ !! 

Phenols and aldehydea; Manufacture of derivatives of resinous 

-• (1*) Mclstcr, LnclJ, u, 

Brunlng . * 

“hiensatton pro- 

(J) Doutach and others .. .. b004 

(P) Melster, Lucius, und Brllnlug .. BfiOi, b7*97, B797 
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B201 


b643 


B968 
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PAOH 

Phenol*— contint/gd, 

Mid Aldehydes; Eeaotlona between-. Van Itullle and 

Harmama .B730 

Catalytic oondensatloo of acetylene with Wentko and 

Nleuwland b247 

Determination of hydro^Dated —in presence of some 
organicsolventa. particnlarly hydrouaphthalcnes. Mndner 
and Zickermsnn .. .. .. .. b768 

Extraction of —from low-tempeinture tar oils. (P> (}«>. 

fUr Teerverwertuiig, and others. b580 

and formaldehyde; Manufacture of artliiclal resina from-. 

(P) Pollack and MOhrlng. b63 

and formaldehyde; Manufacture of resinous condensation 

products from-. (P) Perl und Co. b879 

and formaldehyde; Manufacture of resins from -. (P) 

Bakelito Gcs., and Hessen .. .. .. .. .. eSdd 

Identification of-by means of the spectroscope. Palkfn 

and Wales .. .. .. .. ,. .. .. b067 

Preparation of-. (P) Kaschlg .B825 

Preparation of-which do not darken on standing. (P) 

Badlschc Anllin u. Soda Fabr. .. .B.'lfiT 

present In peat tar. Bdmstein and Rartzow .. .. .. bC27 

Puriltcutlon of low-temperature tar-. (P)Zeche Stlnnea u740 

llcductlon of- by heating with hydrogen sulphide under 

pressure. Schrader .. .. .. .. .. D327 

llcductlon of-with tin at low temperatures. Zerlie .. ij.‘327 

Thermal redtictlon of low-temperaturo tar-. I'lsoher and 

others.u287 

Phcnolsulphonic acids ; Action of bromine on methyl esters of-. 

Simon RUd Fr 6 roJac(fuo .. .. .. .. u 444 

Phcnolsulphonlc esters and salts: Determination of sulphur In 

-. Simon and Frbrejacque .. .. .. b444 

Phenoxldes ; Action of carbon dioxide on-. Meyer .. .. b027 

Phenyl styryl ketone. Chalkone. 

CC-Phcnylalkylmotlmucdlalkylsu!phones ; Preparation of-. 

(P) Chera. Fabr. von Heyden .. .. .. .. n354 

Phenylammoulum salts; Mercuration of substituted -. 

Kharaach and Ohalkloy, Jun. .. .. .. u574 

a-Phenylbiguanldc; Salts of-as accelators of viiIc/iiiUatloi». 

Koinani .. .. .. .. Ul 04 

J-Thenyl- 2 - 3 -dlmcthyl* 5 -pyra 20 lone ; Preparation of a liquid deri¬ 
vative of-. fp) Kessler .nHll 

See aleo Antlpyrlne. 

Pheuylenediamlne; Bcnzcneinonosulphonatcs of m- and /»•-. 

Keyworth .. .. .. .. .. .. :m2t 

salts of a- and f?-naphthalcncsuIphonic acids ; The p- and m- 

-. Forster und Keyworth .. .. .. .. 302T 

riiciiylenediainine.s and their raonoacetyl derivatives ; Soliiliility 

of - —. Sldgwiok .ind >icUl .. .. .. .. b126 

a-Pheuylethytamine ; Production of-by cioctroiytle reduction 

of acetophenoneoxime. Jlamsberg and Jleiinerz B846 

Phcnylethylbarbitnrlc acid; Charactoristio reactions of -. 

Rnnwez .. .. .. .. n707, b846 

Phcnvlguunhlinefl ; R«'actlons of-with sulphur. Rnmi jnid 

Levi.BUS 

Phenylhydrazlne salts of a- und ^-aaplitlialenesiilphonic acids. 

Forster and Keyworth .. .. .. 30lT 

2-Phenyhiulnoline-4-CHrl>oxyHo acid; Ifydrlodldcs of e.'ifer.sof-. 

(P) Slionle and others .. .. B800 

Phonylureas : Preparation of derivatives of /<-sul)'titiitcd —. 

(P) lioehrlugcr und Sdhnc .. .. .. .. .. U355 

Philllpp e/>iit:ii!ious process for cxtractK»ri (d juice from beets. 

DHiici:w“i't* .. .. .. .. .. .. b07 

Plilobotannius ; stlasny’s test for -.Ware .. .. h8I)5 

J’liloroghicluo); Reacthm of-with formuldoljydc. Zamparo B445 

Phaccuin acid ; Identity of valeric add and-. .tiidre .. U479 

PhoBgooe. See Carbonyl chloride. 

ri»osj)hate; Achl-. Sviperjthos[)tia1.e. 

Phosphates; Comparative snsceptlliility of iiaturul-towards 

acids and Its determination with citric acid. Andre and 
(.'opaux .. .. .. .. .. .. .. BOBO 

Compuratlvo susceptibility of natural — towurds acids and Its 

potentlometric determination. Copaux aiulD.aric .. b900 

Determination of chromium In natural-. Grammont .. ii4e0 

Direct determination of secondary-in nrc-sencc of primary 

phosphates. Kugelmass and Kothwell. b292 

Dissociation of some acid-by heat. Ralarew .. B5f>5 

Kffoct of-on respiration of plants. Lyon.u269 

Enrichment of-by dotation. Rorl and PfunnmillkT .. b836 

Fertilising action of disintegrated-containing sodium and 

potassium. Qraftlau and others .. .. .. B900 

in higlUy ferruginous soils: Influence of silica, iinic, and soil 

reaction upon availability of-. McOoorgo .. .. b750 

Manufacture of-. (P) Dramaon .. .Bo57 

Manurial value of different . Nlklas and ot.lior.s .. .. b842 

Preparation and chemical nature of ealclnod-. Guernsey 

and Yeo .. .. .. .. .. .. . • B394 

Preparation and mechanical treatment of-. Vorchovsky d1022 

Preparation of precipitated-from solutions of crjide phos¬ 

phates containing fluorine. (P) Badlscho Antlin u. Soda 

Rapid determination of available-in soils. Atkina .. B483 

Relative availability of phosphorus of superphosphate and 

raw rock ——. Woikoff.P346 

Rhenanta-; Valuation of —. Volhard . b346 

Separation offrom fluorides. MUller and Wagner .. uB4 
Solubiitty of natural - in add humus soils. Brloux .. • B801 

Treating mineral ——. (P)«Btamson.. B667 

UtUlsation of indigenous —— at fertUlsew in India. Hutchin¬ 
son ,. . 


PAQR 

Phosphates— eontmved. 


Udllsatlon of sulphur dioxide In wosto gases for production 

of-. (P) Spiegelmamifuktur Waldhof A.-G. .. n842 

Su alto Hexametaphosphates, MeUphospliatos, Oftd Ortho¬ 
phosphates. 

Phosphatlc materials ; Apparatus for smelting-. (P) Kliigh, 

and Federal Phosphonu Co. . .. b633 

Phosphine; Determination of-In acetylene. Perks.. .. ul61 

Phosphor prinks for detecting phosphorus segregation in steel. 

OanOcld .R424 


Phosphor-brouzo; Rapid determination of phosphorus In-. 

Llndemann.!i872 

Phosphor-bronzes; Analysis of-. Guillissen. b2B0 

Phosphor-emetic. Sternlleb .. .. .. .. . • • • W312 

Phosphor-manganeso slag. See uruter Slag. 

Phosphorescent zinc sulphide; Manufacture of-. (P) 

Alchcmlfi ” AUgem, Ghein. Ind. A.-G., and .lahoda .. iilOlO 

Phosphoric ucld; Colorimetric mlcro-determlnjitlon of-. 

Terada . b02«) 

Deti'ctloii of-with benzidine. Frey .. .. .. B49r» 

Dotcrtnlnatlon of calcium, magnesium, potaasliiiu, and - In 

grain and feeding-stuff*. Gilmour .. .. .. Bdil 

Determination of- by mcai^s of urany! acetate. Jandcr 

and Reoh .. .. .. •. • • b80 

Determination of-in plant a.shes by tho conductivity 

mvtinHi. Deshnsses and Di?liiiss‘‘s .. .. •• B1030 

in eggs ; Determination of acid-solublo-. Pine .. .. B884 

in fertilisers ; Determination-'—. I'.reckenridgc .. .. B1022 

Impn)voment In the lead method of aeparatlug-in quall- 

tatlvo analysis. Ralarcw and Dotschowa .. B814 

Influence of varying ratios of pota.'ilj and-on crop yield 

and nitrogen recovery, lllair and Prince .. .. B045 

Manufacture of-: 

(P) Alcock, and Laport' , Ltd. .. .. .. JiB-l l* 

(P) Bramson.B&57 

(P) Klugh, and Federal Phospliorus Co. .. b0.{2 

Manufacture of anhydrous-. (P) Gravell .. .. B787 

Manufacture of pure-. (P) Laportc, Ltd., and Alcock .. b51>6 

3fanufacture of -— by the volatilisation process. Waggaman b201) 

iVilcro-deteLtion of-. Felgl .. .. .. .. .. Ji23(J 

Modtfleation of Bell-Doisy-Briggs method for colorimetric 

determination of-. SjoUenia .md Gloteling .. .. B.3.'>7 

in j>lant nslo's; Conductometric determination of-. 

Deshu-sses and Deshu-sses .. .. .. .. .. nfl28 

Rapid determination of- by tho Copaux motluMi. Daric b4'j5 

Rcinovul of Ilufoine compounds from-. (P) Carothers and 

others. .. .. .. •. •• BllU 

liepiuccinent of-by pota.sh silhates iu volatilisation 

process of making-. Rom and others ,. .. Bd30 

Volumetric determination of-. Lematte and Delacroix .. n771 

Phosphoric fsters of phenols; Preparatlou of pure-. (P) 

Badlsohe Anillii und Soda Fa»)rlk .. .. .. .. n891 

I’hosphorous aci<l; isromometric determinutlun of-. Manchot 

and Steinhiiuser .. .. .. .. .. Bl)39 

Determination of hyi)oph03]>horous acid and-. Dr\ikl 

and Rchr .. .. .. . •• •• 

Oxidation of-. Wieland and Wingler .. .. .. B74 


Pliosphorus ; Ap|ilioation of n niothod of determining molybdenum 
to ammonium plioaphomolybdato for Indirect titration 

of -—. Vila .B20;i 

and arsi'nic ; Separation of-from mixture.*. (P) Michael 

und (-‘o. .. .. .. .. Bfl44, b944 

-arsenic smoko developer.* ; Production of ar.senh! trloxl<le 
and pliospliorua pentoxlde from ——. (P) Glieiu. Fabr, 
(friosneim-l'lektron .. .. .. .. •• Bti29 

-urseulc snmko developer.*; Utilisation of-. (P) Chein, 

F.abr. Grleshelm-Elcktron .. .. .. .. .. B.IO 

in coal: its distribution and removal. Pawley .. .. B''>85 

Colorimetric determination of-. Briggs .. .. .. B581 

-eontjUoing nuclear substance of n>ilk ca.seln; Preparation of 

tlie-. (P) Soc. of Chciu. Iml. ill Basle .. .. 

Determination of-. Mudge, jun. .Bdflfl 

Determination of-In fcrrovanadlum. 8 wol>oda .. .. i»7ir* 

Determination of organic-. Baumann.B582 

Determination of small quantities of-and Ite application 

0 ammonium phosphomolyb<latc. Vila .. .. b37 

JCvolutlon of-during course of germination of barley. 

Van JiJicr and Duvinuge .. .. .. .. Blfll 

FiiUuro of te.st for-in a case of phosphorus [lolsoning. 

Bartechat .. .. .. .. .. .. . • U496 

Manufacture of iiotasalura compounds and-. (P) Klugh, 

and Federal Phosphorus Co. b557 

in organic materials ; Determination of ——. Gnrola .. B38 

in organic substances; Micro-determination of-. Llcb 

ond Wiutersteluer .. .. .. • • B070 

in phosphor-bronzo; Rapid determination of-. Linde- 

mann .. .. .. .. .. .. •• B872 

Hclutlou between glow of — aud formation of ozone. 

Downey .1*293 

In soils; Organic-. Auten. b20 

vapour; Oxidation of -. (P) Ucchenidelkner, and 

Southern Electro-Chemical Co. .. b972 


Phosphorus compound of milk casein ; Manufacture of alkaline- 

earth compounds of organic -. (P) 8oc. of Cliem. 

Ind, in Baale.i*3U 

Phosphorus oxides; Ptoduotlonof-. (P) Klugh, and Federal 

Phosphorus Oo.t*^*" 

Phosplmrua penUchlorlde; Formation of-from phosphorus 

tticnioride and chlorine. Taylor. bo28 
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riiosphorijfl prntoxMr; J’rodaetlon of arsenic trloxidc and - 

from ar^ionlo-j>hosp?>oru3 smoko developers, I;!') Ohein, 

Fal>r. (frieshelm-Klektron.Ji829 

PJiofoelietiiieal decomposition of silver chloride, .Schwarz and 

<Jnw« ,, .. ., ,. .. ., .. .. ndlB 

rhotoclei tiic activity; Formation of fllms of oxldo 

l)uvint£ —., Pionohon and I)rm(»ra .. ., ., b718 

(i Uh ; (.'ojitltiK composition for for -, (P) Wood, 

and Fototono (Jo, ., ,, ., .. ., .. bH76 

I’iiidoi^Diplilc action of iJecqncrel rnys. Wilder ,, ,. ., b:U4 

jifter-proccsscH; Simplicity of mechanlsni of reaction aa ono 

of factors condltlonlfl^? cutnly.sjs in -. Bullock .. B27i) 

behaviour of silver halides in rolatioii to tlndr dispersify. 

(Jennann and llylan ,. .. u8r)0 

blue-print pai)cr; Incroasliii^ tlic aensitlvencss to ll^ld. of-, 

(P) Jteiiker imd (Jo, ., .. ,. ,. ,. hSl:! 

blue-print i»aper; Preparation of fcrro-prusslate-. (P) 

Jlenker und Co, .. .. .. .. nr>;58 

C(»iitlngs; Preparation of -. (P) BoehilnKcr Sohn ., n27t> 

colour images ; Preparation of dircet and revcrse<l-, (P) 

Lutiier and Von Holleben .. jjgl.'i 

e<)lo\ir screens ; Maunfactun-of ——, (P) Wieland .. ,. i{dr)U 

«lciiKity: ,M<!a,surement (*f-, Bull and (JaitwriKlit lUlO 

dcvelopltiff and llxln^' compositions; Combined-, (p) 

Hashftnoto ,, ., ., n908 

developing processes, (P) Trolaud, and Kalmus, (Vi/nstoek, 

ami VVi’Scott, Inc. .. .. ., .. ,, .. ii(fr>5 

development; Influence of stirring on rate and course of-. 

.Sheppard and Klllott .. ,, ., .. nP27 

development: Metiiod of (juickly stopping-. (P) 

Jlehliinder, and i’rojcctions A,-tJ, “ lUiion ” FHiufabr, ij 279 
development papers ; Time rcijiiired for fixing — -, J.uml^'re 

and others. 

fliaztityp»‘8 ; Preparation of-. (P) Kalle und (\>. oJjO 

dry plates ; Protection of — against <lepreelation by ageing. 

(!’) Sonnenberg ,. .. .. .. .. .. n3.')() 

dye-mordanting; Theory of-. Bullock .. ,, nUU? 

emulsions ; (Jause of sensitivity of sliver bromide —- 

Thorne-Baker ., .. ., .. ,. n770 

cuiul.slons: Desensitising .slh er bromide-gelatin -, 

.Stenger aud Staminreli h .. .. ., .. ,. niir>.'> 

emulsions; Factors alfe4-fiiig grain .size in-. Rcnwlck .. n(»{>.T 

emulsions; l.atent fog in — •, Liip|»o-Ciafncr H2-St 

emulsions ; Pre|iaiation cd colour sen.sUjser.s for -, 

lllehard and .\bribnt ., n77 

emuipion.s ; Pn;paratlon of gelatin for.. (I*) Krau.s .. n78 

emiilsi<m.H; IBdation between « xposiitt‘ and number of 

dfividopal)le eenfr<'.s lt» .-. .Svedberg und others id>l8 

emulsions; Sedlineiitary analysl.H of — . l{en.^tek and 

Sca.se ,. ,. -. .. .. .. . . . . Jt77l> 

(•mulsioii.s ; Sen.siti.siiig .silver )ir<uni<le — ■ ft>r green rays. 

(PjMeLsfer, Jaieiu.s, u. itriining ., .. .. . nsid 

cmul-^ions ; Sen.sitiveness of tiic .silver Itaiide grains of — , 

(.'lark ., .. ,. .. .. .. n2:ji 

emulsions ; .Siiuplitled method of making slow bromide-, 

Seharlow ,. ,, ., ,. .. h493 

emulsions: Slze-fie(|iiemy distribution of grains of .silver 
hitihie in • -- and its relation to sensitometrl<- eharnetei- 
istirs. PiiotMgr.iphli- deasitie.s derived from size- 

frequency (lata. Wlghtinan and otljers .. .. ., Ji7;t2 

lllmH, (P) Haste, and Eastm.an Kodak (’(». .. .. .. JitU.S 

tllms of asphalt and a.spliult nilxture.s ; lncrea.sing the hcnsi- 

tlveiiess of -—. (P) Rleder .. .. .. n.')7f» 

films with coloured laminated iiase, fP) Haste and ofliers .. n45l 

films ; Manufacture of- : 

(P) De' Sperali .. .. .. .. .. ii6r).'> 

(P) Mor.'C .nCO:! 

films : .Manufacture of dull or ronglmiKd — . (P) (Jerb I 

aud others .. .. ,. .. .. ., n,m2 

films; Mensuration cluiraeterBfles of - . Iloss .. ., Bir>4 

films; Non-lu(lnminai)l»‘eelluloltl for— -. (P) Aurynger .. jjO.'j.") 

films; Preparation of non-shrlJ>king — . (1*) Sulzer, and 

Eu.stman Kodak Co. .. .. .. ., fi4r>l 

films and i>rocess of making them. (1‘) Kalle und fo, .. ibHij* 

films ; Proee.sh ()f treating -. (J’) 8cel, ;m*l Kastman 

Kodak Co. .. .. .. b(J.'>0 

films; J'rogre.s,«ive ami retrogressive pnxa-.sso.s in silver halide 

— Sehaum und Langerhantis? .. .. nG^T) 

filuui; Tiilu films of nltroeellulose for (t‘) ()ei't»d and 

otlicrs .. .. .. . ♦. UU2S 

film.s for X-ray work. (P) Sul/er, and Ka.stinun Kodak Co. Bd.'di 
fixiugsohitions. (P) BolDm, and Cavendish’s, Btd. uOit:} 

fogging agents ; Theory (*f action of hydrogeu jicro.xide and 

ozone a.s ——. Clark .. ., .. BlltJ 

image- Development of the latent— - rdUf i.xtng, Ltimieie 

and others.nB79 

imago ; Latent-. LumnJre and otliers .. .. Ii732 

images ; Cause of coloration «d whites in sulphiding of silver 

—— and means for its eliniinatlon. Luml^re and others n234 

images ; Direct sulphiding of silver-on paper by mean.s 

of liver of sulphur, I.umlere and others .. .. Ii234 

linage.s ; Fixation of colouring ihattera by jmsitlve sliver- 

on glass or on film. Seyewetz ., .. ., Ji812 

images ; Preparation of coloured-, (P) Naturfarben-Fllm 

(res.15813 

Images; Production of-by gradation of tlie action of 

chcinlcal reagents, Blonger and Herz ., ,. ,, n235 

Images; Hiilphide toning or intensifying of-. (P)Shaw,. j}404 

iron printing processes. (P) Allott, and Allott, Jones and Co. «770 

line and half-tone Images ; Production of-. (P) Rleder ., 13451 

materials; Cyanide method for determlnatfon of silver in 

-. £ggcrt .u23r> 

luaterlaJs; Preparations for sensitising-. (P) Edcr .. ii451 


PAQB 

Photographic—«)»ft»M«/. 

materials ; Kcmoval of dust and moisture from air for treating 

-. (P) Schinles, and Deutsche Luftflltcr-Baug(tf. B655 

negatives; Process for producing - from non-trans- 

paront originals for use in prejMiring printing plates. (P) 
ulimaim and Werth.. ., .. .. .. b408* 

paper for the Ink-process ; I*rci»aratlon of-, (P) IlODker 

und Co. ., .. ,. .. .. .. .. b570 

paiars ; Manufacture of-: 

(P) Bxportingonlcuro fUr Papier- u. Zellstofftechalk d 316 
(P)Jahn.B818 


i paper; Sensitising composition for bliK^-prlnt-. (P> 

I Bertsch .. ,. .. .. .. •• .. H771 

’ pietuies and diaposltives ; J’roductlon of single- and iniiltl- 

colour-. CPI and Vobach .. .. .. B618 

; picture.'?; Support wltl» coating sensitive to light for pro- 

; duidlon of coloured -. (P) Sehn^>ovaloir ., .. B3d 

I plate; Sodium arsenito and the-. Clark.. .. .. B77 

! plates. (P) Ilatt.B958 

; jilatcs ; Fixing of-. Limit of usefulness of fixing baths. 

j Lumi^re und otljers .. ,. .. •. .. .. b693 

; plates; Preparation of colour filt«‘rs from-. Schaedo .. b279 

; plates; Prevention of halation on-. (P)Zcllzy.. ., B771 

plates ; Properties of-. Fabry und Bulsson .. .. B693 

platc.s ; Hedueihility of .silver bromide in-, Iteyohler .. b856 

ldat(*s ; llegeneration of fogged-Mllbaiier and Flek .. B314 

plutes : .SoTarwuti(»n of-. Srlu'tfers .. .. .. B450 

( preparations; Titration method for determination of silver 

in-. Mara.seo .. .. ., .. .. .. b928 

print-out papers; Selenium toning of ——. Lumi6re and 

i (jfl^er.s .. .. ., .. .. .. •. b451 

print.? in colours ; Production of-. (P) T>ufay .. n538 

' prints; Devel()]>meut of-by use of diazoutihydrldes. (P) 

j Kall<5 iiml Co. .. .. .. .. .. .. BISS* 

jiroress, (P) Ive.s .. .. .. .. • • .. • • B770 

! proce.H8e.? for obtaining (Uieet positives by reversal. (P) 

: Ihitljfi (.’Inenia .. .. .. .. B579 

prodnrdiou of patterns on surfaces by moans of saml-ldastlng. 

(P) Kleder.By79 

inodiietion of warm-tone lantr.'rn slide.?: relation betwemi 
! exposure, (U vei((piiient, colour, and gradation. Thorne- 

I Baker and Davhlson .. .. .. .. •• B279 

j reproduelioji ; Multiple-.stop proee.ss of-, (P) John, and 

I Diiyliglit Film Corp. ., .. .. •• •• b3.'»6 

, repruductj(*u (noe(*ss. (!’) Doelker ., .. .. B78 

1 re|»roductioti proeesse.s, und media tlierefor. (P) Beebe and 

I others .. ,. .. . . .. .. •. • • B493 

reproduction; Proees.'?(“s of - -.ami pliolograidiie emulsions. 

(P> John, .and Daylight Film Corp. .. n3ir** 

reversal liy |jydrog(U> iieroxiile, .sodium arsenlte, and light. 

Clark .. ., .. .. .. .. 8770 

reversal i»roeesses. (P) Capstalf. and Kodak, Ltd. ., .. Bfifi" 

i screens; Production of multicolour-. (P) Chrlsten.scn .. B403* 

' -sen.sitlven('ss of .silver ioilide. (Jermann and llylan .. .. b35 

' sensitivity. Klfect of oxldisers on Hie sensitivity and on the 

i latent Image. ,she[)()ard and others .. .. .. b997 

; sensitivity; Crain .size and-. Itawliiig .. .. .. b693 

Hcnsltlvit.v. Topoi-jiemisfry of development and .sensitising 
, nuclei. .Sheppard and oHiers .. .. .. .. nl54 

! silver image.? ; (’omposition for toning -. (P) llcldauder b770 

; silver Images with a metallic Iiase. (P) Chem. Falir. Schering fiH13 

aolutions : (.'orrosion of Monel metal in — -. Crabtre*! and 

Matrhew.s .. .. .. .. .. B733 

I solutions : Ftfcet of ele.'trolysis on rate of eoriosion of metals 

In — . Cialitiee and others .. .. .. u200 

■ toning baths ; Comiiound for making —(P) Rehllinder .. b638 

toning; .Method of nitro-sulpliiile • - 8ha\v .. .. Hll6 

toning proei'.s.s. (P) Itotophot ,A.-C. fiir t»ra[ihische lud. .. B155 

transfer films: Pieparatloa of — (F) Fritz .. ., 13987 

, I’iiotogrnphy ; Colloid chemistry and ■ —. Adsorjition roplaee- 

ment and the latent image. Jyiippo-t^riitner .. .. B78 

(’oilold rliemistry and-. Development with ammonia. 

laiplKi-Cramor .. .. .. .. h027 

; ('oloiir-; Preparation of screen.? for-. (P) .Naturfarlien- 

Film ties.B279 

; Direct colour-, (P) Martinez .. .. .. ., 1399 7 

i Mannfaeturc of multl..oio33r screens for-. (P) (Jhrlsteissen b998 

}’hot.om«“(;hHnieul printing. tP) .folm .. .. .. 15451* 

' Photomeeiianleal proees.?. fj’) Schwartz atul J.etitz .. 13655 

JMiotometer; Optle.il pyrometer as a brigtit ness-. Foraytlie .. H452 

I Photometers. (P) Lux . 13772* 

.Alisorptiou aud dilfusion -. (1') Vernos an.l oilier* ., 31620* 

I Pliot«iuetrJ(^ delerinlnations ; Conddned a[)paratu.?for ]>obirimetrle, 

; s|>ertrometrie, und -f P) Jobin atid Vvon .. .. h814* 

I iMiotosyuthesLs ; Water coribmf. as a factor in--. Daatur nl023 

' Photosynthetle sugars; J-Aiimlnallon of - - l»y Hie methyl- 

, sit.iou metiiod. Irvine and Franc Is .. .. b057 

; Phthaleln dye.slulfs; Siilphouctlmuesej'in and some derivatives. 

' Orudortr and Vose .. .. .. d823 

, Pht.l3aleins : Ktfect of sulphur on colour of certain -. Holt 

i and Reid .. .. .. .. .. n975 

Phthallo acid ; Itoinovul of eartsixyl gioujis from-8ehradcr 

and Wolter.B576 

Phthallc anhydride; Maniifaeturo of —(P) Graver, and ‘ 

Barrett Go.B662 

as reagent lor hydrolysing proteins. Brlgl and Kleuk .. B3l 

Phthallmldo ; Manufacture of -. (P) Green and others .. b370* 

PhyUoduleln, a sweet principle of the leaves of Hydrangea Thiin> 

bergii, fileb. Maniwa .. ,. .. .. ,. b729 
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Physiological activity; Kelattons botweem moleciilnr weight and 

-. Hypnotic properties of hydrobenzoin and its 

alkylated derivatives. TKfeneau and Torres .. .. b197 

PhytelephM tMcrocarpa ; Hydrolysis of endospornt of - by 

Its own enzymes. Paton and others 

Pliytosterols; Detection and distribution of-. Klein and 

Wrschle .Blt)7 

of endoMpenn of maize. Anderson .. .. .. .. H691 

of wheat endosperiiJ. Anderson and Nabonhauer .. B729 

Pliytotoxlns ; Protein — . with special reference to “ modeocln.” 

Green and Kariierman .. .. .. .. B4fll 

I'lei'le acid ; Manufacture of-. Heed .. n201 

Precipitate formed by adding strong acids to aqueous sohi* 

tlons of-as a test for picric add and for strong 

adds. Dcnlg^s .H235 

Preparation of-from phenol. Olsen and Goldstein .. B201 

Production of normal lead salt of -. (P) Thomas and 

others .. .. .. nftl8 

Spodflo heats of trinitrotoluene, tctryl. and - and their 

tjudecular complexes. Taylor and Kinkenba«;h .. ud93 
Pierolonlc add ; Use of --— for micro- and histological detection 

of calcium. Kisser .. .. ., .. .. B202 

pjoryl sulphide ; Industrial preparation of-, (Jiua .. .. Ba79 

Pigment colours ; Preparation of-. (P) Badlschc Anllin und 

Soda Fubrik. p392 

Tdgmonta ; Antimony oxide-. CofUgnler .B79d 

of Australian acacias ; Voliow-. Petrh* .. .. B933 

Chemico-mechanical ]jroce»s for production of unultcrnble 

white-. (P) Dworzak .. .. .. .. .. B«(tt 

Ktfect of Iron oxido-on rate of oxhlatlon of linseed oil. 

Khodes and otliers .. .. .. .. .. 8916 

Knzyintc formal Ion of-as an aid to classlflcation. Schmal- 

fuss .. .. .. .. .. .. ,. b93.'» 

Kormatloji of-. Sdnnalfuss and Werner .. .. .. B93r> 

Idcutlficutlon of insoluble azo-. Itowc and Levin .. B704 

Maunfui-ture of-: 

(P) Bachman ,, .. .. .. D5C6 

(P) Kberldn .Bl4l, B4H0 

(]’) Fireman, and Magnetic Pigment Co. .. .. 8520 

Jlanufacturc of - for antl-rnst paints. (P) Carteret 

and Devaux .. .. .. .. .. plHj 

Manufacture of ferric-, (P) Saiuidei-s, and Chemical 

Specialties Co. .. .. .. .. .. .. 8641 

.ManufjH'ture, of fcrruglnone l)lack-. (P) Elbe .. .. 8433 

Manufacture of red cadmium-. (!’) Bayer uud Co, .. B433 

.Manufaduro of (it.anlum —' —. (P) Jhidjiuan .. .. B500 

Manufaetiire of - together with hj<lrog<'n diloride. (B) 

CIn-ni. Babr. Grieshcim-BlIeKtron .. .. .. 8392 

Manufacture of wliitc-. (B) i yrer .. .. 8720 

Mamifacturc of zinc oxide und zinc-lead oxide-from 

complc.x ores. Hall .. .. .. .. .. ii33.S 

Miorochemistry of white -—Greeii .. .. ., .. BdSt 

Mills for grinding--. (?) Torrance.B238 

Plant-. Hcilt)ron .. .. .. .. .. HOT, 803.5 

Properties of titanium oxhlc-. B.in*lcr .. .. 8796 

Size of partlcle.s, with sjXM ial referetice to —- Klein and 

Punish .. .. .. .. .. .. 8.'i26 

r.S. Covertiincnt spci-lflcutiori for <lrv ami paste tllaninm 

.. . 8432 

d-Plinarh'acid. Jiuzicka and lial.as .. .. .. 80C5 

/-Plinaric acid, Itnzicka ami otlnus .. .. .. .. 8576 

Pine : Acids <-o.,f.Mned in oleo-rc.sjn of Alc|>p(»-: 

iMijrMit .8H39 

Dupoiit and Dcsallires . , .. ,. .. 8H39 

Paper pulp from maritime -. Michcl-.Talfard .. 87H3 

\voo<l; .\lkoxyl gr(mps of— and of the lignin prepared 

from it. Iliigglmul and Snndro(>s .. .. 8.502 

wood oil. Sett under Oils, K.ssentiul. 

Pineiie ; Synthesis of o* and 5-—Uuzlcka and I’ontalti .. 8576 
,8-Pim ne ; Oxidation prnduets of - Hemlcrsou and Cltisiiolm 8278 

I’inenes ; Detcrnilnatlon of chlorine in c<tmiucri<’al-. Gawal- 

owskl. 8090 

Pinorcsinol and tlic. natural rcsiti of pine, Zlnk<' and others .. 887.8 

1‘hiux )n((ritiiua\ Itcxln.s and oils from wood of-. J)iij>oiit 

and Michaud .. .. .. .. .. .. .. 8790 

l‘inns ptnra ; I'lsseiitlal oil of-. Dupont ami Ihvrraud .. 8015 

P'l/ii’r miihystirniit ; C’licml.stry ami pharmacology of-. Hchubol 8766 

Pilieritone: (^institution of - Bend ami otliers .. B27S 

i’lleclrolyMc reduction of - . I'eiifol,) and .Morrison .. n926 

Il«‘diic.tIon of-. Hughesdon and ot hens .. .. 8153 

Pipcronal. See IfcIIotropiu. 

I’lltos for conveying acids and gases: Prep.aratioii of — . (P) 

Zerkowitz .. .. .. B407 

Lining of pitch etc. for-and method of applying it. 

(P) Brown .. .. .. b774* 

for use when immeraed in chemical liquids. (P) Judsou 

and others.B82 

PllX!ttc ; Absorption-for gas analysis. Sa\nuicr» .. .. B116 

I’ita Obre ; Colombian-. Bunting .B741 

Pitch ; Artificial bitumen from coal-tar- (P) T.ncau .. B900 

Carbonisation of , (P) Ithodcs and others .. B820 

Determination of softening point of-, especially of high- 

melting pitch, and of constituents inaolubto In pyridine. 

Dunkid .B627 

ining for pipes and method of applying it. (P) Talbot .. B774* 

Obtaining stable aqueous omulsloDB of --. (P) Thomley 

and ot hers .. .. .. . . • B780 


Pitch— coiUinWfi. 

Production of colloidal dispersions of-. (P) Plauson’s 

Forschungsinst. .. .. ., .. .. 8327, 

HemovJng acid constituents from-. (p) Fischer 

for roofing; U.8. Government speeificatlon for eo.'vl-tar- 

for waterproofing and darap-prooUng ; c.s. Government 
specification for coal-tar.. 


8503 

B287 

B860 


Plant cell-membrane ; Determination of-in cfn<dcncy experi¬ 


ments. Thomas and Knpfhainmer ,. .. 8309 

cells; Extraction of nitrogeno^is co)»stltiietita from-. 

Xottlngham and others .. .. 8319 

growth; Compari.son of sand and solution cuit.iires wltii 

soils as media for —-—. Uoagland and Martin ,. 8189 

growth-promoting substances ; Formation of-l)y mloro- 

organUms. Mockerldgo .. .. ■ .. .. . iil023 

juices; Method for determining hydrophilic colloid content 

of expressed -. - Newton and Gortner .. »309 

materials ; Treatment of liquors obtained in alkali treatment 

of-. (P) Colas and others .U70 

I)arasltes; Means for eombatlng animal and -. (!’) 

.Meister, Lucius, u. Prhnlng .. .. ii845 

pjgmoDts. Uellhron .. .. .. .HOT, 8936 

tissue ; Effects of methods of dosicoatjoti on nitrogenous 

coustjtueubs of --. Link and Schulz .. .. .. 8886 

tissue fluids ; Determination of niolBturo content of expressed 

-. Gortner and llotf man ,, .. .. 8309 

tissues; Effect of certain extracts of-on florid rickets. 

Shipley and others .. ,, .. D444 

Plants ; Absorption of carlmn by roots of-. Brcazoalc .. B305 

Absorption of ions by-. Hoagland .. .. ,. 8143 

Absorption of ions by root .systems of-. Htoklasa ., 8882 

Action of end products of metnlM>lism on-. 81gmun<l .. B773 

Auxlmones and the growth of green-. (.'lark ami Boiler 8484 

Carbon dioxide production of plant roots as a factor In the 

feeding power of-. Parker .. .. .. .. n484 

Coagulation, and life of-. Amur .. .. .. .. 8437 

Do green-have the i)owor of fixing elementary nitrogen 

from the atmosphere? Llpinan and Taylor .. .• 8956 

Improving the adhesion of disinfectants on -. (P) 

Tletz. 8843 

Influence of-ou tlio air In greenhouses. Klgg and 

others .. .. .. .. .. .. .. }i722 

Isolation of an inhibitory substance from-. Mallmann 

and llcrnstnct .. .. .. .. .. 81023 

Mcch.auism of oxidation in-, Gallagher .. .. 8340,8346 

Method for sterile culture of higlier-. Bobko 8305 

Nitrate-reducing properties of-. Anderson .. .. 81023 

Photopcriodlsm In relation to hydrogen-ion concentration 

ot cell sap and carbohydrate content of --. Garner 

and othor.s .. .. .. .. .. 8607 

pot-culturo experiments on -with an electric discharge. 

Blackman and Legg .. .. .. .. .. 8483 

Respon;v? of-In soil- and water-cultures to aeration of 

the roots. Knight .. .. .. .. .. .. 8606 

Solution.^ for .apraylng-. (P) Kaschlg .. .. .. B442 

Tlioory of a.s.slmilation of carbon dioxide by-. Ostwald nl48 


Plaster flooring-; Ctolloldal theory of setting of -. Hadilon 

and BroAvn .. .. .. 14 t 

Inadequate hardening of lime-. Nussbaum .. .. 8517 

and the like containing rubi'cr. (P) Lefebure .. .. b676 

Manufacture of-. (F) Mulligan .. .. .. Dl76, 8789* 

and method of controlling its sotting. (P) Wlggln’s Sons 

Go.n9U* 

of I’arls ; Heat-eff(!cts which accompany tlie setting of-. 

Ohassevent .. .. .. .. .. .. 8714 

of Paris ; Means for prolonging tite setting time of-. (P) 

KIrchner, and Land.shoff rmd Meyer .. .. .. nl014 

of Paris ; Setting of-. Joliboi.s and Chassevent .. .. 8517 

Preventing efflorescence on gypsum-. Welcli .. 8830 

sheets and moulded articles ; rementitious comi^ositiou for 

making-. (!’) Dunatan .. .. .. .. Bl76 

wall board. (P) Haggarty .. .. .. .. 81014 

M'all-: ingredients, preparation, and properties .. 8599 

/ii’t' (iho Calcium sulphnf«- cement and Gypsum. 

Plastic comi)ositlon.'i. (P) Knight .. .. .. .. 8831 

mas.sc.s : Production of-from non-plastic oxides. (P> 

Huff.B96 

materials; Determination of softening t<mipcrature of- 

•fy the fluidity. Bingham .. .. .. . 8391 

materials ; Manufacture of ■■■ — . (!’) Ho.skiu.s, and Economy 

Pu.se and Mamif. (’0. .. .. .. .. 81013 

materials for production of moulded articles. (P) Broadfoot 

and Sons, and Robertson. 3684 

Plasticity: 

Rulf .B748 

Ruff and Goebel .. .. .. .. .. b748 

Rulf and Moozala .. .. ,. .. d748 

ns a means of control of properties. Bingham .. .. b672 

study of-by practical jitter’s method. Cox .. .. b380 

Platinum; ('hangc in temi>crature coefficient of electrical con¬ 
ductivity of pure-by mechanical use. Feusaner .. B297 

Deleriulnatlon of iridium in-by the method of fusion with 

lead. Gilchrist .. .. .. .. .. B136 

Extraction of-. (P) Hanclati . 8522 

metals and copper; Alloys of -. (I*) Deutsche Gold- 

u. Sllber-Scheldeanstnlt . .. .. 8985 

metals; Improving-. (P) Ehrhardt ., ., .. 8793 

metals; Separation of copier from -. Swanger and 

Wlcbers P . 8862 

Nascent hydrogen sulphide for determination of-. Doht 8695 

Quantitative separation oi iridium and-. Aoyama .. 8581 

Separation of rhodium from-. Wlchers . . .. 8864 
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MotinuDi — (•ofUhi ued. 

substitute's. Gawalowskl .B984 

Substitution of iiorchers’ motal for —— in electro-analysis. 

Itlecscn .. .. .. ,. .. .. .. d202 

-tantalum alloys. (P) l>u{»irc . b3S8 

Platinum oxide as catalyst In reduction of organic compounds. 
Preparation of primary alcohols by catalytic hydro¬ 
genation of aldehydes. Carothers and Adams .. .. B730 

08 cjitalyst In reduction of organic compounds. Aeduotlon 

ot furfural and its derivatives. Kaufm.'inn and Adams sl&2 

Podophyllln. Dott. b113 

Poison gases; Preparation of dyestuffs from-through 2-amino- 

thlasoles os intermcdlatos, Hogert and Chertcolf .. b 1006 
Poisons; Purification, and hlontincation by micro-analysis, of 

vegetable -isolated from bodies. Yllner .. .. b963 

Polarlmetric apparatus. (P) Hllger, Ltd. .’.B040* 

determinations: Combined apparatus for photometric, 

spoctroinetrlc, and-. (P) Jobln and Yvon .. .. n8l4* 

J^ollupas, a new synthetic colloid. Poliak and Ripper .. .. H878 

Polynlkoxyarviamlnopropancs and their X-monoalkyl dorlvatlvcs ; 

Pn-paratlon of -, (P) Wolfes and others .. H891 

PolyamyloseB ; Constitution of-. Prlngshclin and Ltdbowltz .. n5;iO 

Halogen compounds of-. PrJngshc'lm and Steingroever .. id)2l 

Polyfiitty-add e.sfiTs ; Maniifactiiro of-. (P)/olilnger and Grdn nd-ia* 

Polyffald amnra ; Sapotdnsof—Gla.ser and K muter .. .. Bfl24 

Polypeptides eoinposc*! of aniino-aclds not yet found among the 
degradation products of proteins ; Knzymic degradation of 

-. AhdcrhaldonandAlosehinI .. .. H227 

Titration of amino and carboxyl groups in-. Harris.. .. H203 

Poly^aecljarldea. Cleavage of llehenin Into dextrose. Karrcr and 

8tanh .. .. .. .. . . .. .. .. K508 

(Vuistitutlon of—Kaparlo cellulose. Irvine and Hirst .. n249 

Constitution of -. .Molecular structure of ^-hoxu-ainylose. 

Irvine and others .. .. .. .. .. .. ju>31 

Llchenase. Karrer and St.aub .. .. .. .. U9r>7 

Llchcnase and reserve cellulose (lichenin). Karrer and others .. n21U 
Methylation products of rescrvc-collulOBc (Itclienin). Karrer and 

Ntshlda.H373 

Occurrence of Ilchcnln In lichens and other plants. Karrer and 

others . .. .. .. -. .. b250 

Properties of vA-dihydroxycarbonyl derivatives and their bearing 

on the iKJlymerisatlnii of-. JlJbbort and Timm.. .. BI68 

Reserve rellulose (llelicnln). Karrer .snd 8ti«ub .. .. ., U9.57 

Separation of llchenase into Its cojistltuent enzymes. Karrer 

and others . b272 

PtdpftoMummfiisipes.D.C .Colouring matter In-. Murchaud .. B881 

PoJysiiIphblcs; Manufacture of alkali -. (P) Sutherst, and 

Herbert and Herbert, Inc. .. .. .. .. jj.'ill 

Polythloniilcs : Kornmtion ;iinl dcromposition of-. .hweplty .. b594 

Polythionic acids ; Preparation and properties of-. Raschig .. H827 

Pousol Hluc G. See under Anthracene dyestuffs. 

Poi)py8eed oil. See tinder Oils, I'utty. 

Poreelaln ; 'Rluelng-. (P) Dressier, and Ameriean Dressier 

Tunnel Kilns, Inc. ,. .. .. .. b:53u 

Kleetric arc furnace for burning-. (P) Sit^iuens-Schurkert- 

werke Oe.s. .. .. .. .. .. .. Bl.'li 

Genuine liard-. Reichau .. .. .. .. .. B712 

glazes. Seeundcri:\ii7.i.ii. 

O'lazhig and waterproollng-, (P) Pott^TJind others .. nr»d 

Motrtlllslng-with aluminium. (P) Kraii.s imd Co, .. inM l 

Ih'opertles of terhnleal-from the St.ite Porcelain Factory, 

Berlin. lUcke.1)108 

substitute ; Jh'oductlon of-: 

(P) Claasz.B51.5 

(P) Hoskins, and Economy Fuse ftixl Mamif. Co. .. Bluld 


Pork ; Biological value for inalutcnanrc an'l grouth of {irotelns of 

-. Mitchell and i.'arinau .. .. .. HHH4 

frozen; Vitamin A in-. Wright .. .. nllo 

Poroshneter ; simple brick-. Pres.skr .. .. .. ,. B881 
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I'orou.s acid-resisting diaphragms irom-. (P) Lyndon.. B90 

Pyrrole series ; Preparation of aldehydes and ketones of the-. 

(P) Kallo und Co. .. .. .. •• •• •• 9890 

Pyruvic acid ; Formation of alcohol and-from calcium lactate 

by yeast-a. Kayser .. .. .. • • • - • • 9726 

Pyrylium »aIU of anlhocyauldiu type ; Synthesis of-. Flavyl- 

lutii salts rrlalcd to chrysin, apigcnln, and luteolin. 

Pratt and others .. -• •• •• •• D247 

salts of nnthocyanidin type ; Synthesis of--. Synthesis of 

pclaigonidln chloride. Pratt and Jtobluson .. b245 


Q 


Quart, ; Behaviour ot-la the flotation proccM, Bcrl and 

PfannmUller .. 

Clear fused-made in the electric furnace. Derry 

Colouring matter of smoked-. Vaiuettl .. 

Conversion of Hint into ainorplious-. Griin 

Electric fusion of-by tlio vacuum-compression process. 


glass ; Flectricnl insulators from.-. (P) Deutsche Ton- u. 

Steinzeug-Werke A.-G. 

Methods of shaping-. (P) General Electric Co. 

Methods of working-. (P) General Electric Co. 

Prodmdlon of Artificial decorative material from -. (P) 

jllrtho .. .. • • • • 

Production of articles of fused-. (P) General Electric t^o. 

Working-: 

(P) Berry, and Brltl.sli Thom.sun-Houston Co. 

(P) Berry, and General Kleetric Co. 


Quebrarhamine. Fiehi 
Quebracliiue. .Vca Yohimbine. 

Gui'braclio extract; Effect of sulphiting on properties of -. 


bllasuv and Orth 

extracts ; Keactions of pure and bulphlft d - and their 

mixtures wltli sulphite-cellulose extract. 

tannin ; Presence of re.sorcinol tiueleiis in-. Nierenstcln 

wood; Elfert of sulphiting on tannin la.. Moeller 


Queensland nut (Macadamia teritif<din) ; Fatty oil of ——. 
Alorrisou and M«.*rrison 

Quicklime : (’oinparatlve test of-for .silica brick manufacture. 

Trostel.. 

ypeclfleation for-for inanufaetinc (»f .sand-llmo brick. 

U.S, lUireaii of Standftixls 

Speelheation for - for manufacture of silica brick. IT. 8. 

Bure.'in oi .Standar<l.« 

8peeltlriition for-maniifaetiire of sulphite pulp .. 

Specification for-for u.^e in <-;nihtieising .. 


9078 

B597 

9378 

9712 

9910 

9389 

9134 

9267 

P29.S 

9134 

9718 

9206* 

9887 


B528 

9643 

n267 

9345 

9015 

B674 

9385 

9383 

91)1 

991 


Quluhydrono electrode; Application of-to electrometric aeld- 

iause titratiim.s in pnsi tice of air, and factors limiting its 


u.se in ulkalifie, .nolutions. l.a Mer and Pnr.sons .. .. b79 

eleotrotle : I se of-for determinatlo/i of amino-acid.^ and 

of acl'l and ba.Hic functions, Harris .. .. .. 9203 

electrode ; Fse of-fur mea.suringhydrogcn-loa concentra¬ 
tion of tanning liquors. Hugunin .. .. .. .. 91020 

Quiulzarin and the like ; Manufacture of • - - (P) '■J*h(unas, und 

Scottlsli J>ye.s. Lfd. . 9741* 


Qiiinol: Oxidatit)!! of -• • induced l<y niet.al.s. Aloy and Val- 


dlgiiE .. . .. .. .. .. .. .. D70.5 

Ox yda.-»es, and oxidation of — • . ('lar»‘n.s .. .. 9959 

Preparation of-. (P) (’hem. j’abr, Sehej ing .. .. 9402 

Quinoline ; Preparation of amiuoalkyl derivatives of-. (P) 

Lorwc. 9448 


Quinoline dyt stuffs : 

Apocyanim-, cart'oeyanine, fin<l i.io<-yaiilrH‘ s(‘rh-s ; Antiseptic 

netiun of comjmimd.s of tlie-. browning ami otlicrs r691 

.\ 7 . 0 eyanlne ; Syntlip.sls of ;ia-, Hamer.. .. .. 9667 

2.4-(.'arlHieyn)ilne : Synthesis of a • •—. Mills and Odams .. 9934 

('ail)oeyanines ; Now method of fotinatlon of -. Mills 

and llraunhnjf.z .. .. .. ul.55 

('yaiilne tlycs. Mills and Braunholtz .. .. ., .. ijl56 

l>esensiti-sing <lyestulfs ; Manufacture of-. (P) Mclster, 

J.ueius. iind Briinjng . 9902 

Dleyanliies; (.^oTusMtiitlon of thi--. Mills and Odama .. b9S4 

Kryptocyaulmj; tJonstltution of-. .Mills and Draunholtz 9166 

studies on-. Jtosenhauer ami others .. .. .. 9661 

TliloUccyanlncB; Constitution of tJie-. Mills and 

Braunholtz. 9155 

Qulnonc-imide dyestuffs; New syntheses of-. EehrmaOD 

nnd others.8651 

Syntheses la the group of ——. (Colour of the simple qulnone- 

iininea. Kehrmann and Cordonc 9125 

Syntheses in the group of ——stcrlc infiuoiice In condensa* 
tion of liydroxyqulnoncs with o-dlaminee. Kehrmann 
and Dulfat.B 126 
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Quinonc-Imido dyestuffs— 

Syntheses In the group of-. Synthosoa with l-ihlor(i-2,4- 

dinltronaphthaleoc. Kehrmann and Van ifacrle .. b125 

Syntheses In the group of-. Syntheses of ludnline SB 

and 6B. ficlirinann and Klopfcnstcin.B125 

Quinoncimlnes. See utvter Qulnoncloilde dyestuffs. 

liulnonos ; Action of-on proteins. Morgan and others .. 304T 

nud allied compounds; Bactericidal action of-. Morgan 

and Cooper. 362T 

Tanning with-. Thomas and Kelly .pOlS 


R 


llaccmic amino-acld.^; Biochemical metlio<l for resolving -. 

Hoppert .BTOH, ul029 

Kadlating apparatus ; Corrugated pipc.s for-. (P) Amor .. nOOO* 

Kudioactlve hides and skims, leather, furs and the like, (P) 

TupiMirelll.ri48l 

JUvdioactlvity and nltrogcn-flxlng bacteria. Kayser and Bcluval h722 

JUdium : Aotjouof-on electric storage batteries, Harleiiheim b430 

Analytical motliods for-, Moore and others .. b620* 

Determination of-in natural titano-nlobaU‘a. Karl and 

Lombard .ulS 

Distribution of active deposit of-In helium and argon in 

an electric held. Briggs .. .. .. ' .. b007 

(mianatlon; Absorldng -. (P) Palmer.n;i5 

emanation ; Apparatus lor purittcatlou of-. Hess .. B4iy 

iixtrurtlon and recovery of - from typical American 

carnotite ores. Barker and Schlundt .. .. .. b420 

Extraction of uranium, vanadium, and -from carnotite. 

Thews and Hclnle .. .. .. .. .. .. nr ,5 

Separation of barium and-. Chloplno ,, .. i $55 

Kttlllnuae ; Identity of Invertiuse and-. Josephson .. .. u724 

KalDnose ; Conalltutlon of-. Haworth and otljers .. .. nl90 

content of molasses. Salllard .. .. ,. .. .. lui.srt 

Determinat ion of-in augurs. Saillai d .. .. lUlRU 

Rarabutan tallow ; Preparation of n-cicosanic acid from -. 

Morgan and Bowen .. .. .. .. .. :}-{7r 

Ramie ; Mercerising, dyeing, and finishing of-. Jfursliall .. TU70 

Rancid fats ; Compounds developed In -and mecljantsm of 

tlielr formation. I'owick .. ., .. .. .. n3(j2 

Rancidity: Development of-in fats. Tschirch and Barbeu .. n71!) 

of fata ; tjuantitatlve aspects of Kreis test for-. Jloim 

and Creenhank .. .. .. .. .. .. ji5C4 

Rare earths. .S>c tinflcr ICartljs. 

Ray-liver oil. <SVe aadcr Oils, Patty. 

R.;iyan oil. See uuiler Oils, Fatty. 

Kea<-llons ; lOtfocting clicmlcal-in the interior of ct>jn](tt«sors, 

(J*) Brutzkus.H 6 U 3 

hefwicn gases and Hqulds ; Aini.iratus ft)r acmmpKshlug 

T)liy.sical and clieinleal-, (J’) itoulogae and Mell- 

lassoux . 1 J 88 

(•atalyth:-•. See under Reacthms. 

Fftellitating physical and clienileai-in masses of loo.se 

muLerhu (P) Deschatnps .. .. .. b 497, non? 

Ihoducing (dj I'dcnl-. (I*) Wittcnstcin .. .. bS2 

Rccoiditjg or indicating any qtiantilh's or qualities at a distance ; 

Apparatus for-. (P) Roucka .. 

a nnuu)cr of pliyslcal or chemleal values by means of the same 

rcci)idlng apparatus ; Apparattia for-. (p) Roucka.. ii4J)0’* 

lloeupcrators for furnucea, and blocks for building them. (P) 

Posnack .. .. .. .. n40ft* 

Red ha<i; Bromometrle analysis of-. Rupp and Sieidcr .. lUGd 

as a puliib plgim ut. Hickson ami Snokc .. .. .. jjTfiS 

Reductase test of milk ; Intluencc of colloids in the-. Vlrtanen nOGU 

Reduction; Catalytic-electrolytic method of-. Isidwarl u70d 

Jrrcverslhle-and catalytic bydiogcnatlon. Conant and 

(’utter.j»y64 

of metallic hallde.s by hydrogen. J>e C’arli. ij041 

of organic compounds ; Idntlnum oxide as catalyst In-. 

Prepgratlon of primary alcoliol.s by <atalylie hydro¬ 
genation of aldehydes. (.'arothers and Adams .. .. H730 

of organic compounda: Preparation of palladous oxide and 

its use as catalyst In-. Shriner and Adams .. ,. R730 

•oxidation processes manifest in hioohemlcal processes; 

Mechanlsnj of-. tlirard and Plalard .. .. .. B45& 

Uediictor ; Use of cool solutioiis in the Jones-. Lumlell and 

Knowles .. .. ,, .. .. .. .. b 771 

Redwood bark waste; Manufacture of artificial silk from-. 

Oreenbaum .. .. ., .. .. .. .. b904 

Reeds: Manufacture of cellulose from -. <p) Von Ordo<Iy 

n820, B82C 

Recent methods of making paper from-. Altmunn .. n70(J 

Refractive index of a liquid ; Deteniiintug the approximate —- 

with a common microscope. Kiplingcr.B496 

Rcfractomctera; Butyro and Immersion-. (P) Perry and 

Roberts . b367 

with temperature-compensating device. (P) Goer* A.*0. .. B784* 

Refractories; Analysis of -•. Undci^’ood .BITS 

Behaviour of-In glass-moltlng furnaces. Insley .. B910 

Bonding hlgh-tcmpcrature ——. Oosroau.BlOlS 


Refractories—oonitaued. 

Causes o! variation In sizes of -—, Mtdior .. 

Determination of thermal conductivity of-. Hersey and 

Butzler 

Electrical resistivity of-. Henry. 

for gas retorts, with special reference to hiJlra. Emery 

Influence of tlitorlnc in the deoxidiHiiig slag <m-In basic 

electric furnace steel practice. JSlsco 

Manufacture of basic-for open-heatth furnaces. (P) Meyer, 

and Davison Oo. 

Quantitative laboratory slag test for-. Norton .. 

Storage of silica -. Rees . 

Refractoriness under load. Mellor . 

Refractory articles ; Manufacture of-: 

(P) Brockbank, and Ross-Tocony Crticiblc Co. h\Z-\. 

(P) Buffalo Refractory (-orn. 

(P) Cooper and Kouiet Diooratorlea Co. 

(P) Forse, and Carborundum Co. . 

(P) Harty, and Exolou Co. .. . 

blocks and tfrlrks for coke-oven walls, furnace linings, aiul the 
like. (P) ThornU>n aud Illingworth., 
bricks; Comparative tests of ])oro»lly and specitlc gravity on 

dlilercut types of —-. Presslcr. 

brh ks ; Manufiietiire of-. (P) SIt iirin 

bricks etc.; Manufacture of-from materials possessing 

piastleity at high tomjK'rature. (P) Dnllleld 
cowiwsition. (P) Oilman, and Buffalo Refractory (.’orp. 

Investment material. (P) Mclntosli . 

materials; Boliaviour of - on heatlny. Desmasurc 

materials; Burning-. (P) Buhi . 

materials ; JClfcet of aalty coal upon-. Wilson .. 

materials: Electric arc furnace for burning-- . (Pj .Hieiueiw- 

•Scbueliertwerkc Ges. 

materiuifl : Manufacture of highly —. (P) Crawford 

iiuiteriais ; M<'Uiod of studying attack of molten slags and 

gbuises UfKm-. Rosr^ . 

materials; Production of -. (P) Sehnnl.'el .. 

materials; Pro<lucMon of mctallie coatings on -. (}’) 

GnmqvLst . . 

materials ; Rdatlon between ordinary retraiff»rleH, uiid(r-l<)ad 
rofraetories, and <omiKj!,jtioii, pliy.slinl and clieinleal, of 

— -. Dale . 

materials; SofUuing ofHiiseh and Pulfrkh .. 
materials ; Thermal eondmrtivitics of eomo — —. Buckner .. 

metallhr body; ( ompositc — . (P) Vessler. 

produet.s : 

tP) Kidlen. 

(P) Taylor, and Taylor Sons Co. 

substances; Action of lilgli hunjHTaturcs on some-. 

Mtttiguon 

ware; CombiistJoii In kilns hurniiig - .‘slierrnim .. 
Refrigerating apfKiratuK: 

(ii Bruner. 

(P) Oiiclaux 

(P> Kasley, and WcHtliigliouse Electric and .Maiiiif. Co. 
(P) McNutt, and hitsoii Euginemliig Ci>. (London), 

Ltd. . 

(P) Norton, and Jeffries .Norton Corp. 

O’) Rmnpler . 

(P) Smith and Marshall .. 

(P) Smitli and Riotto. 

apfiaratiis ; Ab.-uirptiou-: 

(P) Aktlebolagct Zander A’ JngestriJm, and Jlylander 
O’) Slomens-Schuckertwerke Ges., .and Altenkircli 
(P) Von Platen and others 

flsli and other .substances by immersion in cooled brine. (]’) 
PeUirsen .. 
machiucs; 

(P) Lundgaard, and Automatic Refrigerating Co. 
(P) Hchmidt, and Wcstlngliousc Elcetric aud Manuf Co. 

macliiues: Ldt»rlcant lor-. (P) IMwards, and (.'arldde 

aud GarlKui (,’licinieals Corp. .. 

meat and otlier nrovisions. (P) Ogura .. . 

plants; Regulating flow of cooling water tiirough-. (P) 

Ks<'liei, Wyss, nnd (.’o. 
process : 

(P) Buell nnd iJrcdf 

(P) Kuelier. 

proet'ss^aud machine. (P) Stewart 
.system ; 

(P) Oslionrn 

(P) Tiiompson. and Carbides and Curbou Chemicals 

C-Tp. 

systems; Preventing <‘inul8ltlcation of the refrigerating agent 

ill the .sealing oil in-. (P) Smith .. .. .. 

Refrigerators. (P) Kasley, nud Westinghouse Eleidrlc aud Manuf. 

Co. .Be2, 

Abaorptlon-. (P) liumpler and Rt-unau. 

Evaporators for-. (P) Grr, and th-iieral Electric Co. .. 

Paints of high luminosity for-. Gnrdnor and Parks 

Refuse; Destructive distillation of house and other-and 

recovery of products thercfroio. (P) Box. 

destructor furnaces. (P) Lindsay . 

Plant for treatment of urban -. Bigot . 

Regonerators. (P) Tone, nml Carborundum Co. 

Continuous-. (P) Hollinga. 

ReioBch tost for arsenic and aiitlinony; Choiuistry of-ami its 

oxtensioB to bU|}iuth. Evans . 

Rennet; Action of heat and of-on milk. Wright 

Eennln ; Destruction of-by agitation: u case of catalysis at an 

air-llquid interface. Ridoal aud Wolf . 
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H081 

1)674 
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B910 
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JOUBNALlOF THE SOCIETY OP CHEMICAL INDUSTRY. 


Itrport on acmtion an.l air Injection In gas bumarri 

to -Umospberio (Omwlon Mosoarch Committee of Brltiah Norn 
f. rroii!. Afetals Jlwearch Aesocintlon; KIrat experimental 
\^on““ “‘"'"‘’I’*'"'' t-oiToelon of non-ferroua metals. 

of ooriiinlttee of Britlih section of'SoclJty of Lcotlie;’Traded 

of comralMee nn f>H vaino In tannin aualysle 

ot (Oinni ttee on contact catalysis ; Second-. Bancroft .. 

of coimnittee on contact catalysis ; Tbild-. Taylor 

to torrofjlon Rseearch ConmWttuc of Iiistltutn of Metals; 

^of copper, stliic, anti brass In sea 
water. BengouKh aixl May .. i 

<»f the Council of the Society i. '' ’ ‘ j 

of sugar poulcnt of leather. Frey .. .. 1 

on effort Of definite hydrogeu-lon concentration uniiii analysis 
of tanninir extracts. Hogers .. .. .. j 

■on explosions In anthr.ii ltu .stoves. Illingworth and others i 
Of Kcsearch Hoard on methods of analysis of coal: 

Interim.. ’ j. 

of File) Hcsoardi Board for lli :!2 and Production of alV- 

arlod i>cat .. .. j- 

of Uernian bcather llescarLh Institute oii nmilitativc' taniilii 
analysis. l«auifmnnn .. .. ,. .. F 

■of the Hon. 'i’rcasurer. Evans .. .. .. ' ' ’ .1 

on hydrogen-ion control in water ]>urlflcutioii. i 

of International coininl.'*sion of .Society of l.eatlierTrades 
Chetidsts on analysis of ehrorno lcalli<r 
of Italian section c«f international eoimnission lU’ ^oeietv of 
J/cather Trades t In-mlsts for anuly.sis of tannitig niateVials 
on low-tempcriitnre heat Insiihiturs. (Irithllis b 

on manuring experiments on hops. HurgcHs ‘ ‘ t, 

on Petree proces.s of sugar nuumfaetiire. ' Peek .!! “ B 

of special cornmittco of Association of on'Mlal Agiieultural 
Uicmiats (li.S.ft.) on avallahility of phosphoric acid lu 

bA 8 ic slug. Uasklns and others .B 

on standard methods of bacteriologleal water and milk analysis iJi 
Of Swiss J.oatlier Jlescareh institute, 1st. Hallcn, on reactions 
of pure and sulphltcd niiel>raeho extracts and their mix¬ 
tures with sulphltc-celiuiosc extract .. B< 

on waste-heat boilers and vertical retort rnstallations ’ " m 

on^work on hops at the experimental oast. Uiirge.ss .. '' bI 

Reports on research In bread-making at the Xafioiial J'.akerv School 

London. Dori^c and Klrklaml .. .. ; ’ j,j 

Kesin. acid-; Recovery of-contained lii sulphuric aeld used 

for rclluliu; oils. (I') Berieseh .. n'l 

no ds from conifers ; Cla.sslllnitioii ofAseliuu.'! ' n' 

.■rclds : ■'tudy of oxidised fatty acids and-aiul of their 

analytical separation. \Vo)/f i,'' 

of Aiepix) pine ; Acids contained in oJeo' • - .. 

O'd'oiit . 

Onputit ami l><‘snlbrc.s .. ’ ’ nL.' 

iroin benzol ivllning ; Apparatus for cxfra< tion’and rcmovlu 
offrom solution in acid. (P) fStill .. n 7 t 

•containing waste oils from benzol refining, Katiwinkcl n> 

eoumaronc-; Combination of-with .sulphuric acid. Wolff ijT-J 

tuaplnolc-. Gardner and JToldt I 

iMmmat -. .Vce under Dammar. . 

Klemi ——. .See under Elemi. 
i,!ic —-. See under l,ac. 

Ontalhing--- from erude benzol. (P) Deul a li-I.u.xi niburul.s, he 

Bergwerka. u. Hufleii-.V.-li., aiul lllipcrt nii 

solutions; VIs(:oslnii-l«-i- for dclirmining viscu-itv of _^ 

synthetic ; Permeabllitv of-to infra-red iay.<. Kimpflin" IJd 

fi/w Colophony |{a< 5 in. ^ iMuipum.. vui 

Ilesiiiate paint; Coating wuIIh. paper, or otljcr surfaces with_ 

(r) hxlcy and Klmnicr ., .. ‘ 

Resinous condensation products from fonnaldehvde and urea 
derivatives. Maiiufarti.ro of — 

V* / 4 OllaK . , , ^ Itt.*"'! nOil 

condensation produels ; .Manufacture of ' _ ■ ' " ’ ’ 

(P) “.™rRip;"r‘‘'’ •• .'sr 

condensation products ot phenols and ald.-lijdes.; HardchiuK 

.-■, (P) Ihnitseh and others • 

condensation proelucts from phenols and fddc'hvdcs ■ ' M.inu- 
facture of -. (p, Jleleter, J.nelus, u. Briininy l<004, 

condensation products from phenols nnd aldehvd. s ; M'i'nuJ' 

Br'llX*"^ -■ Lholus. m 

condonaatlon ptoducts'froin pbenolVand framal.ichvdo .Mam?-"’ 

facture of-. <P) Perl und Co. .. . ' „o-, 

phenolic condensation products; Manufaeture of —tin 
Karpen and Bros. .. • 

materiaJs ; Manufacture of — : .* 

(P) Bills and others .. , s.,< 

(P) Kreldl .. .. . 

of parallln wax and . Cnrrritsch ” 

substances; Manufacture of-from paraldehyde. (P) Ellis 11756 

^«slble -. (P) Xovotny and 

Caatlngsynthetic—. (P) ERi, 

Cellulose acetate membranes lor iiItre-«ltfatloa or dialysis 

ot - -In organic solvents. (P) Buclaux .. ,. noyn 

Of ooDlfen; Theory of origin of terpenes and crystaiUne 

acids in——. Dupont .. .. ^ .. b 526 


H I Resins— eoniinued. 

I Determination of colour and darkening of artificial -. 

) Chem. Fabr. Albert. 

; ester gum -; Laboratory experimental work on-. Boegle 

7 I ester gum-; Manufacture of —— on a coinmerolal basis 

f Beegle . 

5 I Improviug aldehyde-: 

J i (P) Consortium fflr Eloktrochem. Ind. 

» (P) Deutsch and others .... 

Improving artificial -. (P) Badischo Anllln u. Soda 

Fabrik . 

' Isolation of-and of other soluble constituents from wood 

and similar material containing cellulose. (P) Zellstoff- 
fabr. Walilhof, and others 

Manufacture of-; . 

I (P) Downs and otl.ers .. 

(P) Mehta and Rul . ’ j 

(P) Hoc. of <;hem. lud, in Basle !. ]* 

Manufacture of artificial-: 

(P) Albert 

I (P) Ellis .. .. .. ’’ ui’,/] 

(P) Erdol- u, Kohle-Vcrwortung A.-O., and Zcrnlk ’ 

(P) John . 

(P) Plauson’s Forscliungsin.st. ., U 43 -i 

Manufacture of artlflidnl-from aldcliydos. (P) Consor-’ 

tlum filr Elektroclicin., Ind. .. .. .. ] 

Manufacture of artificial —- from phenol and formaldehyde. 
(I*) Polluck and Mohrlng 

Manufacture of coloured synthetic-. (P) JMauson . ’ 1 

Manufacture of gutta-percha, balat-a, and analogous __ 

(P) Stutchbury, and K.D.P., LUl. , ’ ] 

Manufacture of ketonie-. (P) iluxhain and Ellis' .j 

i Manufacture of - from phenols and formaldehyde. (P) 

Bakcllto Gcs., and Hesseu .. ., i 

i Manufacture of synthetic --: 

(P) Bau .. .. .. .. ., ,, .. I 

(P) Diamond State Fibre Co. .. * 1 

(P) Ho.skins . 

' (P) ^ieuwland, and Shawlnlgau ,l.atioratories, Ltd i 

(P) Stokes . i 

Preparation of-from crinli* moutan wax or bltuininous 

coal. (1^) .fiMin ,. .. 2 , 

Preparation of therapeutically active constituents of — 

fP) Hoedeekor .. .. .. .. _ . .T 

Solvent for --. (p) Chom. Fabr. Kalk, and Oehnie B 

used for varnish inaking ; Micro.scopleal .‘xaminatlon of_' 

McoJardot and Colilgnier.‘ B 

from wood of }*inus inaritima. Diijaint and .Michaud !! n 
Resorcinol; Dlphencins from suh.stituted ilijdienJc anhydridc.s 
and---. Adklng and others .. 

Uc'aetion of-and its iip(>lic.a(ion to did-ortlou of iiltro- 

pnis.sldes and ammonia, (.'oseneuve .. .. bj 

Ilcactlon of-with formaldehyde, Zaniparo .. bj 

Retort turnarcs. See under Furiiiuvs. 

Jletorfs : 

(P) Laniplongh and Harp. r. no 

(P) Stulmann __ ' * r4 
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of watcr-soinble acids : Production of-‘ from peat- 

forming plants. (F) llrat .. .. .. H537 

Salvarsan ; Biological .staodurtlisation of—-. Roth .. .. 8707 

Separation of-from acid .solutions with exclusion of air. 

(F) Dohr, and Kober Vhcmi<’al Co. .. .. .. 81030 

solutions; Actd-lmse ei|iiiliiiria of ^Klvovc and Clark .. B707 

solutions; Dstuotic pressure of -. Joljnstou .. .. B707 

solutions; ^'isco.sjtyandto.xi(•ityof-. Vocgtlln and others HflOl 

Salvia plefieia, H.Br. ; Fatty oil from scotls of ——. Ran and 

Simonscii .. .. .. .. .. .. .. 8478 

8ambhur fat. Rae .. .. .. .. .. .. .. ii204 

Sambucus canadensis : Isolation of rutin from Uovvers of — . 

Sando au<l Lloyd .. . .. .. ., b288 

Sand-lime brick; .Specification for <julckltiiie ami hydrated lime 

for manufacture of——. V.S. Bureau of Standards .. 8383 

■paper. See under J’npcr. 

Testing-for use in Fortlniid cement mixtures. Mtrrrison B871 

1 Santonin; Determination of-in tansy. Sclmap .. .. 8349 

i .Sapogenlu of the white soapwort. Karrer and others ., .. 8887 

Sajionin of ehcRtnut seeds ; Saccharides and acids produced by 

: hydrolysis of-. Van dcr llaar.B31 

drng.s; Valuation of-. Brandt .. .. .. 8361 

I from Ovpaophila pankuhita (l.irge white .soapwort). Koller 

and Dafert .. ., .. ,. .. 873 

; of Pannx repens, Maxim. Murayama and Itagakl .. .. B270 

ot Potuijala atmira. Glaser and Kraulcr .. .. .. h924 

find related compounds. VrHou. Van clcr Haar .. .. Igj34 

and related substamrcR. \ an dcr Haar .. .. ... u 990 

.’sapogenin of the white soapwort. Karrer and others .. 8887 

of sarsaparilla root. Kaufuiami and Fuchs.8161 

Valuation of-as foanj-produeliig materials. Koller B443 

Sarawak; Crude oil of -. Kewlcy. 8863 

Sardine blubber ; (Juanfltativc analysis of-and Its value as a 

paint vehicle. Ellmcr und Sctnmclbauer .. .. .. b880 

i Sarsaparilla root; aaponlns of-. Kaufmann and Fuchs .. ulfll 

, Satin white ; Manufacture of-for coating paper. (P) Eyan.. Bl3 

: Sauerkraut; Value of Bezssonoff'a reaction for Indicating the 

! presence of vitamin C in the Juice of-. Wedgwood 

and I'ord . 
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ijAUHagesnst; Value of Fedcr’s ratio number for detection of — 

H-ith watur. Juckenack .. .. .. .. .. B570 

SaUMgea; Moisture content ofBebre .. ... .. B488 

Sawdust; Alteration of-during storage. Bergstrbm .. .. B378 

Oas producers for-. (P) Dormasd .. .. .. b8B9 

Saxifraga eratsifolia. See Badan. 

Scale and like deposits In boilers and the like ; Electrical prevention 

of-. (P) Tleborleln.nlOOl* 

6 ’cAirosaecA<*fomj/ccs fi^M‘/aciens, n. sp., a yeast resistant to free 

sulphurous acid. Osterwnidor .. .. .. .. B(I48 

Scleocc, religion, and workshop. Second MesscI niemorlal iectiire. 

I,evcrhulme. 

Soourlng, bleaching, dyeing and like operations ; Agents for — 

(P) Moseley.T«029 

composition and metiiod. (P) Phair, and Eohiistamm 

and Co. .it410 

Screening and grading apparatus. (P) llaahauge .. .. .. n973* 

Scrubbers for gas producer plants. (P) Ruston and Hornsby, 

btd., and others .. .. .. .. .. .. B4tt 

Scrubbing cohnnns. (P) Mackenzie and otliers .. .. .. B30O 

towers ; l^esigu and operation of gas-. Drano 329 t, b9?1 

Seal oil. See xiitiler Oils. Fatty. 

scaling clianibers ii>«ed in treatment of iimtcrial in sheet form by air 

or gas. (P) Young and otliers.^973* 

Seaweed : Carbonisation of-preliminary to extraction of 

iodine and potassium salts. King .. .. .. U700 

(Jliie from-. Blasweller .. .. .. b881 

Maniifaotuie of an adhesive from-. (P) Thornlcy and 

others .. .. .. .. .. .. 11347, nH83* 

Tn iilmcut of-. (P) Froumilcr .. .. nso 

•Sebiiclc acid. Boedtker .. .. .. .. .. .. n478 

^codlings; Changes in hydrogen ion concentration produced by 

growing-in acid solutions. Davidson and Wherry .. B484 

Seeds; Action of nitrogen-free oml-pruduct.s of plant metabolism 

(essential oils, terpenes, etc.) on geimliiatiou of-. 

Slgmuml .H723 

Dlsinlectlng-; 

(I*) BayiT uud (.’o. .. .. .. .. .. ii84.3 

O’) Engehnaun, ami l>ii I’out du Nemours and Co. lUHCf 
(P) Fahiberg, List und Co. •. .. .. .. )}842 

(l‘) Plchler and WOber .. .. .. ,, 70102 

Jdijiild for treating-. (P) Kggers and Biirlin .. .. nioo 

New matcilal.s for “ pickling ■’-. Plant .. .. .. b723 

Slgiiifleanrc of oxygen for formation of enzymes In germin¬ 
ating plant-. Oparin and Bach .. .. .. B920 

Solufion.s for treating-. (P) Aleyer .. .. .. B530 

Selenium ; Critical studies on methods of determining-. 

( otigdon und Bray .. .. .. .. .. b4U6 

Drlermimition of ——. Streckcr and Schartow .. .. B694 

Distillation method of separatiug tellurium from-. 

Lenher aud Smith .. .. .. .. .. .. ng.'iH 

in gl.iss : Determination of Cou.hcu .. .. .. ii217 

(iravimctrlc separation of tellurium from-. Moser und 

MIksch .. .. .. .. .. .. aS62 

Sflcniurn eooipounds ; Preparation of organic-from primary, 

aromatic amines. (P) Meistcr, Lucius, \md Briinlng .. B017 

Svlciiium oxyclilorlde ; Use of-for dissolving substances, 

separation of sattirated and nnsaturated hydrocurboii.s, 
and removing eoutlngs from bo«lles. (!’) Lenher .. .. B47 

Selenium irioxi« •': l‘reparation and propertle.s of-. Worslcy 

and Halo - .. .. .. .. .. n 93 

Sejiegeulc aeld. Senegonin. 

Senegenin, the ultimate sapogenin from Iladix Semgae. Wedekind 

and Kreckc .. .. .. .. .. B 70 Q 

Separating and classifying solid materials • Apparatus for-. 

(P) PInoclu} aud Kadelet .. .. .. ij344* 

ehemlcnls and minerals by oil flnjation and removal of oil from 

clutmieals. Traubc and otliers .. .. .. u895 

eomponent.s of mixtures of llquidts aud solids ; Means for-. 

(P) Arbncklo .. .. .. .. .. 11283* 

excess liquid from subdivided solid material. (P) Filters, and 

Semet-Solviiy and Piette Coke Oven Co. .. nd02 

floating and other impurities in suspension from liqul<is ; 

Apparatus for-. (P) Petrcc.Ii83* 

granular material such as coal, ores, or the like. (P) Leqncux HMDS* 
intermixed divided materials of different specific gravities. 

(P) Peale and others .. .. .. j;U 99 

liqutd.s of dillercnt ilcusity ; 

(P) Bateman.Ii730 

(P) linlglit and Smith .. .. .. .. ii323* 

llquiUs, e.g., oil from water. (P) Pink. 11899 * 

liquids aud solids of dillcrcut densities: Mechanical-. 

(P) Linden .B098 

materials of different specific gravities. (P) Bongardt 1H19* 

mixed liquids of different volatility. (P) RIalland .. .. b205 

mixed materials ; Pneumatic process for-. (P) Arpin .. Ii301* 

one or more substauces from other substances. (P) 

Aktlebolagct Separator .nll7 

particles ; Electrostatic method of . (P) South Melro 2 )olitan 

tias Co., and others .ii785 

substances from one another. (P) Hatfield, and Imperial Trust 

for Encouragement of Seleutiflc and Industrial Research .. B698* 
washing, and classifying solid materials. (P) Malson Beer, and 

Charller. b281 

Separators; Centrifugal-; 

fP) Aktlebolagct Separator . b81, b282 

IP) Bachmaim .B282 

(P) Baker, Sons and Ferldns, Ltd., and others .. .. B895 


Separators— ooni inuedi 

(P) Barnes and Morgan. 

(P) Hapgood, and Dc jjxval Separator Co. 

(P) Hellmers, and West End Chemleal Co. 

(P> Karpinsky and Anderson. 

(P) LllleshaU Co., and Bisliop.B(157, 

(P) McEntire . 

(P) Mauss. 040. 

(P) Schuelcr . 

(P) Tet Meer . 

centrifugal; Apparatus for cleaning the drums of - (p) 

Svensson and Norllng. 

Centrifugal-for dehydrating or otherwise purifying oils. (P) 

Do Ijival Chadbnru Co., and Johnstone .. .. i 

Centrifugal-for liquids. (P) Aktlebolaget Separator 

Centrifugal-for oil and water. (P) Aktlebolagct Separator.. 

('cntrifugnl - for ore suspensions. (P) Eccle.stun, und 

Centrifugal National Concentrator Co. . 

eentrlfiigal; Preventing contamination of SMiarated liquids by 
one another in-. (P) Forsberg, and Do Laval Separator 


(P) Forsberg, and Do Laval Separator 


CiTitrifiigal-for recovering jireclous metals. (P) West and 

others 

centrifugal; Self-dlsidmrglng-. (J*) (Jrange Iron Co., ,'iiid 

Hoyle 

(Vutriiugul — e.g , for separating coke from clinker. (P) Arpin 

Centrifugal - for separating refrigerated Ingredients. U’) 

Hapgood, and Do Ijival Separator Co. 

Centrifugal——foraoparatlngsollilH from liquids ; Apparatus for 

-. (P) Avrntlk . 

f'entrlfugal-for use in sugai refining, (l’)lloherta .. 

Electro-centrifugal-. (P) Marx . 

for mixtures of lIuldHof illlfurent deubilles. (I*) l^enz and Jnpp.. 

Sera; Stable preparations from-suitable fur Internal use. (P) 

WIntach. .. 

.Serlcltc ; Dehydration tenii>erutnre of-. Stuckey 

Serum alburalns of variou-s animals; Method of determining Iso- 
eleetrlc i>olnt of proteins, and its api*licaHon to ——. 
Michaelis and Nakasliima 
Sesame oil. See. under Oils, Fatty, 

Settling apixaratua ; Scraping mechanism for non-circular-. (P) 

Piper, und Dorr C:o. 

tanks. (P) Elliott and Jaeobacn 


Sewage ; Aerating and aetlvutlug-. (P) Ruth, iun. .. .. B.Wt 

analysis; Alterations in methods of-. Liihrlg .. B(i52 

effluents; Royal Commission tost for-. Julm<-on .. .. BhUf 

I Eleetroehcmieal treatment of-. (P) J.aniliuth ,. .. B1027 

, niters; Chemical clmuges occurring in sprinkling-. ( utupbell 

and Rudolfs.iiUOO 

I and the like; Apparatus for treating-. {!’) Overton .. n.j34 

; ami fik(‘ liquids ; Bacteria be»l for treatment of-. (p) Oirard Bi»73* 

i amt like liquids : Treatnifiil of-. (P) O'-'^haughnessy .. B700 

I Manniactnre of fertiliscr.s and colouring mulfcrs from-. (P) 

: Bechelll.B6i4 

pnrlrlcatlon. (P) Perry. bH04 

j Purification of-by aeration in the presence of activated 

1 sludge. Haslakina .. .. .li310 

1 purJtieatioii; Chemical factors in denitrittcatioii in —-. Fow- 

' ier and Kotwul.n 7 -j.'S 

1 purification test.s; Direct oxidation-. Dallyn and others .. mu:{ 

Rendering odourless the foul gases from chariilurs lor treating 

! -. (P) Bach.B442 

j sludge; Dehydration of -—- vtlli.'^ing the gases jnoduced Irom 
j tliesindge. (P) Imlioff and otliers .. .. .. .. B3l 

I sludge; Dewatering activated-. Ponrse .. n7<)5 

j sludge; Filtration of activated-. Mohhn.an.. .. n;h )8 

sludge ; Forniatlou of meth.ane from-. Bach and Sierp .. B275 

shnlge , Hygienie a.Hjiei-trt of use of • —a.s fertiliser. Wolnmii .. b27u 

; sludge and the like; Extracting liquid from --by suction. 

{ (P) iluehner and Ardern .. .. .. b 939 

' .sludge and othiT like materials ; Apparatus for drying and de.s- 

' ttoying-by their own combustion. (P) Linden.. .. B84;) 

; sludge; '.rrcatmofitof- : 

(P) Maclachlan, aud Maclai'Idau Reduction Process Co. 

1 B231, B963* 

; (P) Moerkaiid Landretli .. ,. .. .. b804 


1 Shale : Apparatus for distillation of-: 

I (P) Catlln, and Catllu Shale IToducts Co. .. ,. -8779 

j '* (P) Droves and Lain ,. .. .. .. b502 

; (P) Uinplough.B1003 

; Ap[>aratus for extracting oil from-. (P) Wallace and others bld5 

j Apparatus for extracting volatile matter from oil - —, (P) 

American Shale Reduction Co. .u245* 

j Apparatus for separating oil frofii-. (P) Smith .. .. Bi>02 

I cKuker; Wamifacturc of artificial stono from oil - . (P) 

t Jura Oelsehlcfcr-Werke A.-G. .. .. b336 

; clinker ; Maniifacturo of a binding agent resembling cement from 

I oil-. (P) Jura Oel»chiefor-\Verke A.-(i. IJ3.3& 

and coa!; Klecirostatic separution of mixtures of -. (P) 

' South Metropolitan Oaa Co., and othera .u735 

; Coal from an oil-. Galsaer .B817 

Concentration of oil-. (P) Dolbear and Oliver .. .. B1004 

Destructive distillation of oil from-. (P)StaUi .. .. B4&9 

Destructive distillation of-and recovery of products there- 

; from. (IM Box.B46 

I Device for deflecting, opening, and crashing during distil* 

I latlou or seml*dUtluation. (P) WoUaston.B209 

i Distillation of-. (P) S. B. Co.B28d* 

Extracting oil from - 7 - : 

j (P) Coogan.B411 

(P) nolzrarkohlungs-Ind. A.*Q. .n 4 l 0 

I (P) JenkloB .. .. .. .. .. .. H779 
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sing; Manufacture of nrtiflelal stone and hydraulic eouicnt 
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Trostel .. .. .. .. .. .. .. .. B074 
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of lline-bonded-. Hugill and Bees .. .. .. bBT I 

bricks; Grading of-. Kobinson and Bees.1^513 
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(F) Fitzpatrick .. .. .. .. .. .. .. n972 

gel; Esterification in presence of-. Milligan and others .. B847 

gel as an industrial adsorbent. Williams. 97 t, B931 

Manufacture and application of-, (P) Somerville and W’iJ- 

llams .B787 

gels : Ageing phenomena In-. Schwarz and Stowencr .. li59G 

and limo ; Infiucucc of certain fluxe.s on fiofteuing tempcru^iie 

and Ouldlly of a monosillcate mixture of-. Patterson 

and Summers. .B2tU 

Production of masses or brh'ks of-—. (P;l’ohl.. .. .. B944 

refractories for gas retorts. Emery na74 

refractories ; Storage of-. Bees .Ii674 

•oodium metaBlllcatc; The binary sy^uu:-. Morey nnd 

Bowen.ntOll 

Silicate melts; Formation of oitcctic and similar structures lu-. 

Uallimond .BUS I 

rocks; Determination of t<»tal sulphur in-. Shaw and 

Macintire .B6fi 

Silicates of basic dyestuffs; Manufacture of-: 

(P) Eberlein .U.'iafi 

(P) Kodielwcrk Oes. fUr Chem. Erzeugnlsse, and Ebcr- 

leln .BlObS 

of copper, nickel, etc.; Process of decomposing, dlsaolvlng, or 

rendt^ng soluble-. (P) Rankin and Sloes .. niA 

Klecirlcal conductivity of fused-. Fanip and others B74r* 

Manufacture of exchange-. (P) Wherry .B886 

Obtaining metal compounds from-. (P) Brown ., ,. uoj i 

i’rcpHratlon of solutions of alkali-auitobJo for Intravenous 

injection. (P) Kilhn .. . . ..1)616 


Silicates— continued. 

Production of solutions of alkali ——, (P) Codd .. 
Separating coostJtnenta ol mineral * t 
(P) La Rue and Scofield 

(P) Scofield and La Rue . 

Treatment of to produce gloss-making materials. 

(P) Frink . 

Sillrlo acid granulate; Preparation of a colloidal soluble ——. 
(P) Chem.-pharro. Werke Bad Eomburg 
in Portland cement. Bart .. .. .. .. B296, 

l»reparatiOD ol -. (P) Govers . 

Retention of organic dyestuffs by -. Bert and Pfann- 

roiillcr .. 

sol and a method for lt« preparation. Schwarz 

Silicic adds. Schwarz and Mennor . 

Sillclous earths; Decomposing-by heating with gaseous 

acids. (P) Blakkolb and 31aag. 

material; Preparation of -. (P) Covers.. 

nieial-boarlng minerals ; Treatment of-. (P)Moxham.. 

Slllco-munganese steel. Sm under Steel. 

Silicon In aluminlum-.sJIlcon alloys; Determination of — —. Gat 

Determination of-in ferrosllIcoDv Dubovltz .. 

Determination of-In high-speed tool steels. Vernay.. 

•iron alloys ; Specific gravity of ~ In relation to com¬ 
position. Hengstenberg. 

In Iron-silicon alloys; Determination of - by their 

physical properties. Yenseu 

Micro-determination of-and its concentration in certain 

organs. Bertrand. 

Mlcro-rncthod for determination of —— In tissues. Isaacs.. 

mirror ; Production of a-. (P) Sloinuus u. llalskc A.-G. 

obtained from cooled molten alumlnlunj; Action of nitrogen 
on-. Funk 

Production of aluminium and-and other elements from 

clay, bauxite, etc. (P) Hooper .. 

-steel. See under Steel. 

Silicon carbide crysUls; Purifying -. (P) Brockbank, and 

Abrasive Co. 

Silicon halides ; Use of iron alloys for production of-. D© 

Carll. 

Silk, artificial; Adsorption of dyestuffs by-. Poneih and 

Radu .. 

artificial; Apparatus for filtering solutions used in manu¬ 
facture of-. (P) Dreaper 

artificial; Apparatus for sizing and drying-. (P) Dean 

artifleiai; Dyeing cellulose acetate -. Lawrle .. 

artificial ; Dyeing ccIIuIobc acetate-In deep fast shades 

in direct dyeing. (P) British Dyestuffs Corn., and others 
artificial; Dyeing and printing cellulose acetate ——. (P) 

Green and others 

artificial; Gutter for treating yarns of-. (P) Bemberg 

A.-G. 

artificial; Increasing the strength and, especially, the water- 

resisting properties of-. (F) Karplus 

artificial; Manufacture of-: 

(P) Bayer und Go. 

(P) Dreyfus . 

(P) liniken, jun.B664*, 

(pj N.V. HoUandscho Kiinstzljdc Ind. 

artificial; Manufacture of-from Lurk waste of Redwood. 

Qreenbaum. 

artificial; Manufacture of cellulose acetate ——. (P) 

Stevenson . 

artificial; Manufacture of -— from cupraminonlum cellulose 

solutions. (P) liblkcu, jun. . 

artificial; Manufacture of —— by the cuprammonium 
process. (P) ZellstolT-Verw’ertungs-A.-G., and Wagner., 
artificial; Manufacture of fabrics containing cellulose acetate 

-. (P) Marshall. 1)290, 

artificial; Manufacttirc of — — from rubber. (P) Marriott 

artificial; Manufacture of - ami of similar products. 

(P) Bassett aud Bauigan .. 

artificial; Mnmifneturo of threads of-: 

(P) Converse, ami Atlas Powder.Co. 

(P) Htdken. Jmi. . 

artificial; Mauufacturo of threads of-of any desired 

thickness from viscose. (I*) Bronmrt .. 

artificial; Manufaiture of vDcOhC-; 
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(P) Dri-aper 
(P) Morhmdl 
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artificial; Production of fine threads of-from mipram- 

inonhtm solutions. (P) Zcllstoff-Vcrwertungs-A.-G., and 

Wagner . 

artificial; Production of pntterus on fabrics containing- 

by mcrcerlsation. (P) Calico J'rlnters’ Assoc., Ltd., and 
Koherts 

artificial: Rapid and croiionilcai wa.shlng and drying of 
bobbins of ——. (]*) I’inel 

artificial; Recovery ol ummonia uud other valuable chemicals 
from waste deiiitratloii liquors lu manufacture of ——. 
(P) Blndschedler, ami Tubize Artificial Silk Co. of 
America 

artificial; Removing size from cellulose acetate •——. (P) 

Soc. Chim. UsiiK's du Rhone . 

artificial; Spinning of-. (l»i Loewe. 

artificial; Treatment of-. (p) Snyder. 

artificial; Treatment of viscose -’ (p) N. V. Keder* 

landschc Kunstzljdofahr. .. 

cocoons ; Destruction of life within-by means of chloro- 

picrin. Bertrand 

Composition of spinning-.* Abdcrhalden * .! .. 
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silk— 

pyelng -— blaelr. (P) Seyc/, and Standard SUk Dyeing Co. 

Dyeing raw-. <P) Han|«l. 

fibroin. BrUl . 

fibroin; Anhydride itnicture ol . Abderhalden and 

Schwab . 

fibroin; BetermlnatJon of molecular weight of-. Hersog 

and Kobel. 

fibroin: Snzymlc decomposition of-. Weasely.. 
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weighted by the tin ph 08 phate> 8 illcato process. (P) 

TextilausrUstungB-Ges. 

materials; Electroscopic method and apparatus for testing 

the genuineness of-. (P) Bernini .. 

Methods of treating --. (P) Mendelsohn, and Carpenter 

Chemical Co. . 
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Dyeing Co. 

piece goods ; Production of washable dyed-. (P) Seyer, 

and Standard Silk Dyeing Co. 

Process of treating-: • 

(P) Cole, JuD. 

fP) Maupal . 

Recovery of-from silk crop waste. (P) Strona Cugnolio 

Plana .. 
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and ungummlng such fabrics. (?) Soc. Chim Usines 

du Bbdne. 

Treatment of-. (P) Qonstoin, and Kem Products Co. 

Weighting-; 

(P) Elfid . 

(P) Ges. flir Verwertung Chem. Produktc 
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toxyFln. (P) MUlicr-Mcis .. 

weighting; R^le of sodium phosphate In stannic acld> 

phosphate process of -. Flchter and fleusler 

riiliimanlte development in some typical clays. Kraner .. 

preparation of artificial-for refractory uses. Sims and 

others . 


^iIo.H; Drainage from tower-. Godden . 

•^Uvi r alloys ; Slags produced in melting-. Phelps .. 

colloidal; Preparation of-. Kebi^ro 

colloidal; Staining wood by means of-. Von Wclmarn 

Electrolytic deposition of-. (P) Barth .. 
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of X-rays. Glocker and Xaupp. 
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Bbttger and Schmitt .. 
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Fajans and Wolff . 

•lead anodes for electrolysis of brine. Fink and Pan 

Micro-electrolytic determination of zinc and-. Neumann- 

Spaliart 

ores ; Preparation of-for leaching. (P) Heunes 

Partition of - between two different liquid metallic 

phases. Tammaim and Schafmeister 
In photographic materials ; Cyanide method for determination 
of-. Eggcrt 

* jo photographic preparations; Titration method for deter¬ 
mination of-. Marasco . 

Precipitation of-from cyanide solution. (P) Hlrschkind, 

and International Precipitation Co. 

Preclpltatlcti process for ——, Steigmaon ,. 
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and-(P) Soc. MotAlurglca Chilcna " Cuprum ” .. 

preparations; Concentration of silver ions In solutions of 

colloidal and complex-, with special reference to 

their medicinal use. Schlec 

Rapid electro-analytical separation of copper, bismuth, and 

-by means of graded potentials. Lassieur .. 

Solubility of silver chloride, and titration of ~ by Gay 
Lussac’s method. Lorenz and Berghelmer 

solullons; Use of ammonlacal - in qualitative micro- 

analysis. Dcnigea .. 

Treating sulphide ores of load, copper, and —(P) 
Christensen .. 

ilver borondisallcylate; Preparation of -. (P) Schulz ami 
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liver bromide; Photochemical reduction ol —— in presence of 

gelatin. Keychler. 

Susceptibility to reduction of-. Reychler 

ilver chloride: Photochemical decomposition of ——Schwarz 

and Gross. 

Solubility of —-— and titration of silver by Gay Lussac’s 

method. Lorenz and fiergbeimer . 

ilver halides; DIspersIty of —— in relation to their photographic 
behaviour. Germann and Hylam 

liver Iodide: Photographic sensitiveness of-. Germann 
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Davis and Co. .. . 

liver nitride. Olmer and Dervln .. 


iver-protein preraratlone; Production ol »table, readily aoluble 

-. (?) Bayer und Co. . 

liver salts {Action of light on dissolved —— In presence of zinc 

oxide, Baur and Perret .. .. ;. 

interlng. See under Ores, 
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itoBterol. Anderson and Nabeohaa^’. 
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materials; Effect of-on strength of yarn. Owen .. 860 
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(P) Grfin . 8831 
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Halllmond .. ., ,. .. b981 

from lead, copper, and other blast furnaces. RIgg ., .. b474 
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powder; Rapid analysis of-. Flanders and Tr^tt • ,. b62 
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solutions; Fungicidal action of -. Schmidt .. .. 8766 

solntions; Surface tension of -. l,asc.ary .. b432 

•water systems; Electrical resistance of-at the setting 

point. Fischer . b890 
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Determination of total alkali In-. StUpel .. .. 8565 
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cauetii-; Recovery of —— from mercerised fabrics. (P) 
Farrell 
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Schwalbe 
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Seo also Soda. 
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rc<JH'’ffiK: Imhimetrlc determination of eiiproue oxld« In presence 
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waste lye ; Concentration of-. Paulson .. .. .. H70G 
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facture. (P) Decker. b170 
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(P) Payer iind <’o.Ij 37 y 
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(P) Splegelmaniifaktur Waidhof A.-U. jj842 

See (Uso Hulpimrous add. 
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of Chem. Ind, in lla.slc .. '.jiI 71 

of Indigo tint; Manufactun! of-, (P) Soc. of Chem Ind. 

in Haale. y247 
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Chiin. Grande ParoisSB .. .. . b328 
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, .. .. B032 
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inlphuric ad<l; Anomaly In standardUatlon of-. Patterson 

and Duckworth.. .. .. .. .. .. .. bU 6 

Automatic regulation of supply of oxidising agents In manu¬ 
facture of : 

(P) A./S. Dansk Svovlsyre and Super Phosphat-Fabr., 

ami Dansk A./S. Siemens Schuckert .. .. b.'>97* 

(P) .Tenstm.B407 
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Freedenburg, and liortlett Hayward Co.B«7l 
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Concentration of-. (p) Cowburn .. H746 

^nceiitratlon apparatus : Support for-(P) Hermutat .. 11293 
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(Pi (>ihler and others B422* 

(P) Chaneo and Hunt, Ltd., and others.Bl'» 

Ifeterinlnatlon of arsenic in-. Mayr .. .. .. BS05 

Determination of sulphur dioxide In technical-. DItz and 

lu, .. .. B030 

jnlutliig-. (p) Kyleson, and General Chomleal Co. .. m012 
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(P) CooIl>nugh and others ,. .. ..nl 012 

<P) Kleticke and otliers. b942 

fP) Lamoreaitx.«r>97*, B597* 

fP) Uudolf and Byder.Ii94 

(P) Schmledel and Kleneke .D10I3* 

vr <l‘) Sulfur A.-G.. and Franck.B419 

vianufacture of *— free from arsenic, selenium, and Iron, 

(P) tmOst-Ges., and Schlossbetg. d293 

Manufacture of pure - - -: 

(P) KralTt. b 868 

\f * Verein fUr Chem. und Metall. Prodiiktloii H828. b 1012 
^anm|^uro of soliitlous containing ferric sulphate and . 

<P) Leaver and others. .. 9133 

M^ns for rontrolling the manufacture of-. (P) Logan .. Bl 6 
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Sulphuric acid— oanlinued. 

Partial pressures of-over conoeotrated aqueous eoliitioiia of 

the acid at high temperatures. Tlionms and Bainsay .. 

Plant for manufacture of-. Moritz ,, ^ 

I’ropajatlon oJ liydrochlorlc aria and from aiilphuryl 

chloride. McKee and Sails 1 / 

Becovety and concentration of-In the explosives Industry 

BUsehIng .. 

Becovery of-from waste add obtained In ri'Anintr benzol 

(P) I>aubo imd Menzen. 

Riiverslblllty of reactions of formation of-In the lead 

eliambor proeesji. Graire 

Second dissociation constant of-. Kolthoff .. 

Towers for use In munufae-turc of-. (P) Fuirlle !! 

Use of sodium nitrate solution in mantifaduro of-. liotto 

used for destroying weeds • Neutralisation of-in the soil. 

lirioux 

used In refining oils; Recovery of - 
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Sulphuric anhydride; Manufacture of-; 

(P) Carey, and Atlas I’owder Co. 

(I'jChaiM* and othcn 
(P) Coon>augh and others 
See alifo Sulphur Irloxide. 

Sulpliurous add; Droiuoniotri<* iletcrmlnation of --- 
and Oberlmuwr.. 
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adds. Mayr and Szentpaly-Peyfuss .. 

fjiteracUon of ferric sails suul-and It.s ratalysls. Piiinow 

Manufacture of-from klescrite. (P) Spatiier. and HecUvId 

mul Co. 

Manufacture of lime and-from <'ulciiini suliilm'te arid 

sul|)hld<‘. (PjWaeser.. 
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(P) Fdheim 

Steel alloys having high rr-sisfanee against attaek of — - at high 

temperatures and pressures. (P) Krupp A.-G. 

See alao .Sulpluir dioxide. 
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Paea.slcr and Sluyter 

Sunflower seeds; LijKise in-. Traetta-Mosca aiid Milletti ! 
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hnek and others.B1026 

Superheaters for elastic fluids. (1‘) Klrke .. .. .. 9737 * 

Superheating gases : ApparatJis for-. (P) HarnelH*y .. .. 

SuiH*rphosj>haG'. double-; Analysis of-, I.;»riHOh .. B646 
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process; Ibmble-, (P) Meyors, and Armour F«TtiU>.e 
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Production of enriched - WolfkowlUch .. 
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Supersaturathm of gases in water and certain organic* liquids. 
I Metschl .. 
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Suprarcnln. See Adrenaline. 

Surface tension amt coagulation. Amar .. .. .. b229 

tension of oU-ln-water and wnter-ln-oil emulsions, Josiil !! HS39 

Su» cristatus •, Fat from-, Rae .. .. .. .. .. n2C4 

Suspended matter ; Separating-from fluhls. (P) HeJe-Hliuw .. B239 

Susiu'iislons ; Means for produclug disruptive forces in lllnm of- 
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HaywcxKl, and C3ilna .. .. .. .. B029 B929 

Protective effect on-- of electrolytes added In too small* 

quantities to cause florejdation. Hoiituric and Pcaeau .. Bfl97 

and similar diai)erse systems ; Continuous production of- 

(P)Agthe. b239 

Sweet iwttfto flout; Value of-In bread making. (Jure .. .. b70 

Sweetening fooibfutfs with sweetening agents such as aaceharln and 

crystallose. Neumann .. .. .. .B571 


Von Hatm .. 
(P) Elektro- 
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iSwelling; Sensitive method for measurement of - 
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accelerators; Manufacture of formaldehyde condensation 

products of aliphatic auilnes for use as-. (P) 

Shepard and others .. .. .. .. .. B35 


accelerators ; Salts of a-phcnylblguanide as -. Jiomaul 

accelerators: Thiocarbanilide derivatives for use as - 
(P) Bedford and others .. .. • .. 

of caoutchouc, gutta-percha and the like. (1*) Chatelan 

and depolyiuerlsatiOD. Kirchhof . 

of rubber and the like. (P) Cadwell and othore 


6104 

BIOS* 

B605 

6186 

B605 


PAOB 

V^canlsed articles; Manufacture of -. (P) Goodrich Co. b893 

Vulcanite; Influence of eompoundJng ingredients in -. 

Qlanoy. .. • • • - • • • • • • • • 

Produ^ion of masses resembling ——. (P) Wenjaclt Oef. B627 

Production of a substance resembliug-. (P) Frericlw .. B266 

See also Ebonite. 

w 

Wall coverings ; Manufacture of slabs for —(P) Jansen .. b384 

Washing apiairatus for puriflcHtlon of colloidal gels; Continuously 

acting-. l>e Jong .. .. .. .. .. b2 

classification, and separation of solid materials. (F) Maison 

Beer, and Cliarllcr .. .. ■. . - • • B281 

fabrics and other materials. (P) HohenJoher Seifeufabrlken 

A.-G. .. .B827 

fine fMirticlcs of udncrals. (P) Franco .. .. B4fi6* 

granular material; Apparatus for-. <P) Greaves .. b699* 

liquids with liquids; Apparatus for-. (P) Hoppers, and 

Hoppers Coke Oven Co. ,. .. .. Bf»83 

plant t Mineral --. (P) Franco .. .. .. ,. B42* 

plant; Upward-current mineral-. (P) Franco .. .. B360 

screening, aud separating apparatus. (P) Dixon .. B699* 

Wastc-hcat boilers and vortical retort Installations .. .. B659 

-heat dryers. (P) LIde .B099 

•heat dryers for whltewaro. Wakler, )uii. .. .. .. B911 

heat; Recovery of-lu oi)en-hearth practice. Dyrssen b518 

liquids; l^rlflcatloD of-. (P) Benoit .. ,. i)311, B886 

organic matter; Continuous reduction process lor treating 

-, (P) Muclaohlan, and Maefachlau Reduction 

Proewrt Co. .. .. .. .. . • . • • • B584* 

vegetable matter; Carbonisation of-. (P) Von Radolln B664 

Water; Accelerating the soitcnlng of-. (P) Maschinenbau 

A.-(J. Balcke.BS98 

Action of precipitated Iron hydroxide on flora and fauna of 

natural flowing -. Kramer.B490 

analysis, Zlok and Hollandt .. .. •• B844 

analysis ; Alterations In methods of-. LUhrlg .. .. B052 

analysis; Jteport on standard methods of bacteriological 

_1 .. .b613 

Apparatus for deteetlug traces of free chlorine In chlorinated 

-. (P) Olszewski and SiM*rllng .. .. .. 6845 

Apparatus lor disttUIng-. (n Apparells et Evaporateurs 

Kestner .. .. .. • • • • • • • • B573 

Apparatus for electrolysis of -. (P) Casalo .. .. B916 

Apparatus for imrlfyliyt and treating.especially boller- 

fcod w’atcr. (P) Haythoriie .. .. .. B804* 

Apparatus for treating-with chemical reagents. (P) 

Paterson .. .. .. ... .. B73* 

btiiler-feed ; Boiler i^rrosljtn and treatment of-. Win- 

Stanley .B728 

bolJer-feed ; Separating scale-forming suits from-and 

removing scale already formed. (P) iSjcIiert .. .. 6995 

(•hloririators for-(P) Wallace, and Wallace and 

Tiernan Co. .. .. .. .. .. .. .. B73 

in coal, tar, and oil; Apparatus for automatic determination 

of --. Schaefer .. .. .. .. .. B973 

Colorimetric determination of small quantities of lead and 

copper in drinking-. Pyrikl .. .. .. .. B845 

Colour reaction for detecting nitrites in-. Htootf .. B728 

eontalalng alkali bicarbonates ; Treatment of -. (P) 

Grant, and Becco Engineering and CJiemlcal Co. ,. B112 

containing free clilorinc; Effect of - lu bread-making, 

Morison .. .. .. .. .. .. .. B993 

Content of combined-in solid fuels. Kreulen .. B408 

Contin\iuus softening of-. (P) Wayne Tnuk and Pump 

Co.BI96 

Corrosive action of brackish-on metuls. Perks ,. .. 75 t 

De-aerating-particularly feed-water for boilers. (P) 

Johnson, and Hick, Hargreaves and Co. .. .. b614* 

Defect in permanent colour standards for determination of 

iron in -. Wliipnle. b765 

Deoxidising-. (P) Kestner . b73* 

l>ctectlon of free chlorine in drinking-, Olszewski .. b728 

Detection of nitrites in-by means of Neutral Red. Stoofl 

and Horn .. .. .. .. B442 

Detection of suspended matter In, and pro(»Qscd standard of 

clarity (or, Hlteied-. liaylls .. .. B764 

Determination of dissolved air in small quantities of -. 

Becker and Abbott .. .. .. .. .. B112 

Determination of dissolved oxygen lu — ■ in presence of 

iron salts. Buswcll and Gallnlier .. .. ., ,. b72 

Determination of dissolved oxygen in small samples of-, 

Winkler . b573 

IK'terminatlon of hardness of-: 

Tarugl ami GasjH-rini .. .. .. .. b350 

Wclssenbergcr .. .. .. .. .. B150 

Determination of hardness of —— by means of soap solution. 

Crasii .. .. .. .. .. ., .. B310 

Determination of hydrogcti-ion eom-entratloii of drinking-. 

Olszewski .. .. .. .. b573 

Determination of lead in potable-. Thresh .. .. B86d 

Determination of manganese in - by the sodium bis- 

muthat« method. Collins aud Foster.B662 

Determination of iiJtrattrs in-; 

Massink.B88d 

8chcringa .B886 

Determination of nitrites and nitrates in-by the hydro- 

strychnine reagent. Kolthofl . b886 

distiiied : Toxic action of —— and Its antagonism by cations. 

Scarth.. . „ B1027 
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PAM 

Effect of itorage oo artificially polluted-. Frederick .. b274 

Electro-oetnotio purification of -—. (P) Elcktro-Oaiuotse 

A.'O. 

Elcctro-Mmotlo separation of salts from (P) Elektro- 

Osmose A.-O. .. .. .. .. .. U804. H845 

filter plant effiuenta; Hydrogen-Ion concentration and soluble 

aliitnlnlum In-. Hatfield .«o72 

fllfei-plant operation; Effect of an impounding resen-olr 

cu-. Stanley and ttuthrauff.n727 

filtering and softening nTii>aratUB. (?) Hepburn .. .. nfill* 

flltew ; Cleaning sand of-without removal. Carpen .. n727 

filters : Means for Automatically securing the slow starting of 

mechanical pressure-after cleaning. (P) Candy ,. u23i* 

filters; Separation of Impurities from wash-water of-, 

(P) Hramwell .n35l 

Filtration of-. (?) Smith.D804 

FlltnitJon of-with membrane filters. Zsigmondy .. HH03‘ 

Foaming of boiling-. Foulk .. .. .. fiH)27 

•gas. <Sef under Uaa. 

Heating and de-aerating-. (P) Morlson.i{534 

Hydrogen-ion concentration of lime-treated - and its 

effect on bacteria of the colon-typhoid group. Scott and 
McClure .. .. .. .. .. .. U572 

Inllueuco of hydrogen-ion conocntratlon on dose of alum, 
and mechanism of action of alum in clarKlcatiuii of 

natural-. Hanerji .fi350 

Modified pre-chlorlnatlon treatment of-. Howard .. B013 

Neiihelonetrlc determination of hardness of -. Fclgl 

and J’aveJka .. .. .. .. .. ,. .. Bfi6d 

Pl.-vut for sterilising-. (P) Cabrol .. .. .. .. D150 

iMirlflc-ation of-. (P) bilektro-Osmoae A.-H., and others fiSOfl* 

puriftc.atlon ; Agitation with alum In-. Cox .. B704 

Purification of coloured -. Norcom .. .. .. b276 

purification by filters cliargod with aluminium hydroxide or 

ferric hydroxide. Clark .. .. .. .. .. n441 

purification ; Function of aeration In-. Piinie .. .. H728 

jiiirifii-allon; Hydrogeo-lon control In- .. .. n727 

piiiifleatlon for Industrial purposes. O’Callaghan .. .. n310 

•purifying apparatais. (P) Dcelercq .. .. .. .. b-tOU 

• purifying apparatus ; Automatic supply of reagents In-. 

(P) l>ederc<i .. .. .. .. .. .. .. I}573* 

-juirlfyii»g apparatus ; Ml.xcr for ozone-. (P) Harlimui, 

and ElcetrhJ Water Sterilizer and Ozone Cn, .. .. i)ir>0 

Purifying waste-of chemical factories. (P) Tlcnolt .. usSO 

Quiuitltatlvo expro.sslon of the nggresslvity of - and 

applicability of dc-aeldlflcatlon processes, lliindlejn .. B4-10 

Re-earl)onatlon of softened——. Hill, Jun. .. U441 

Ri'g<‘nerat!ng spent zeolites which have been used for softening 

-. (P) K'rlegshcim. and Permiitlt Co. .. .. H3.>1 

Rf'l.itlvi! soIublIith‘s of quartz, lend Hincll-cr slag, cluomc ore, 
and silicate filter grits in hot alkaline ——. Hall ami 
others .. .. .. .. .. bOOI 

Jtemoval of dissolved organic matter from surface drinking 

—. Pfolifer .. .. .. ., .. .. n.'iOd 

Itcninval of iron from drinking-. Klsskalt .. .. J(23() 

HcMilts id chemical and bacteriological examination of 

l,ondon —.. Houston .. .. .. .. .. 1J72T 

lb‘<lilIon’B tc-st for nitrites in --—. Le.ffinann .. .. fir)34 

KoIm of-in reactions In the solid state. Halarew Jj5n.'», binit 

Sui'ti-uing-: 

(P) Hartman am! others .. .. .. .. bTrtfi 

(P) Wiiync Tank and Pump (Jo. .. .. ,. U73 

-softening apparatus; Autotuatic-. (P) Wayne Tank and 

Pump i u. .. .. ,. .. .. .. .. n73 

.-oi‘ti.tiit>g by oxchajige. linker .. .. .. .. b‘J74 

.soifcning; Ft-ding successive charges of brine into the 
regeiiiTat lug chambers of apparatus for - —. (P) Wayne 
Tank and Pump Co. .. .. .. .. .. .. B3U 

•softening muU'rials; Mumifu<rture of-; 

(P) I>ahl-Rudo.11401 

(P) Lassen, and United Water Softeners, Ltd. .. nfi.M 
soKonlng by means of *loucll. lllldltoh and Wheaton .. BlllO 

si]ft4-ning; Itegeneration of base-oxchangiiig aubstnncc.s in 

-. (P) Mora we.'.bS l.o 

Siiftejiing and removiog Uksolvcd salts from-. Mayer 

and Schdn .. .. .. .. .. .. .. H441 

softening; Stabilised glauconite for -. (P) Nordell, 

and Wayne Tank and Pump Co, .. .. .. n88fl 

Siiliible aluminium and the luemat/oxylln test in filtered 

-, Hatfield .Ii307 

S|iiiiig-of unusual composition. Thonwon and Sorley n274 

^((•rilisatUm of-by chlorine In association with ammonia, 

as eompared with aterillsatiou by clilorino alone, or 
‘•ehloros” or bleaching powder. Harold and Ward .. 1:860 
; Anaerobic laetose-fcrmcutlng spore-bearers in tlie 

-Mlnneaiwlls-. Jtaab .. .. .. .. .. b72 

Taste and o«lour in chlorinated-. W'arren and Bartow D704 

Titr.dion of hydroxyl and carbonate ions In presence of one 

another In drinking-. Seberinga .. .. .. ii231 

troiitment problems In Ontario. Delaporto. b012 

ticufiuent j Jleoeot experiences in -. Armstrong ami 

others.n904 

Pso of chlocino to assist coagulation ol Impurities la-. 

Weston .. .. .. .. .. .. .. P44X 

Voluiiietrlo determination of total carbonic acid In hard tap 

-. Crowther and Martin .. .. .. .. B92 3 

Water-glass; Manufacture of-. (P) Schneider .. .. ^.‘>58 

"aterproof coating compositions. (P) Schmidt and Schmidt .. b2G5 

Waterproofing cellulose or carbohydrates of the cellulose group. 

d') Moeller.ul2 

materials. (P) Vlello.Ii213 


Waterproofing— eontimied. 

materials by means of rubber latex. (P) Russell and Broom¬ 
field . .. . 

materials for stone etc.; Exposure tc^t.s on roloiiilees —.. 

Kessler 

porous materials ; Solutions for-. (p) Hondrloh 

pottery, Mrcolaln, earthenware, and other porous minerals. 
(P) Potter and others 

process suitable for textile falu'lcM. (P) Grant 

Waters; Method of differentiating sulpliurous-. HcMgrezaiid 

others . 

mineral; Electrical conductivity of-as a means of control. 

Kopaczowskl and Bern 

Optimum hydrogen-ion concentrations for coagulation of 
various-. Gatictt 

Treatment ol residual-. (P) Bouillon .. 

Wattle bark from Ceylon 

barks. Welch and otliers 

-wood; Composition of -. Lngllah 

Wax of American cotton; Alcohols present in -. Fargher 

and Probert .. 

Apparatus for sweating or crystal Using — (P) Burniah Oil 

Co., atn! others 

(Jotton-. See inidt'r Cottom 

of Egyptian Sakcllarl<les cotton; (.’onstituenl-s of — . 
Fargher and Higginbotham .. 

substitutes: Manufacture of kiicadublc-. (P) Von Boyrn 

Waxes. Armstrong and Allan 

Ajiparatus for extracting-. <P) Nleld .. 1)565, 

and the llko; Treating-to remove or recover subslaiu-es 

tlierefrom. (P) I'atrb-k and otliers 

Mamifaeture of artificial-. (P) Erdbl- u. Kuhle-Yci- 

wertung A.-G., and Zernik .. 

Mh;ro-analytical methods for examination of stnall (luantUies 

of-. Fargher and Higginbotham 

Preparation of —- - iTo/n crude montan %v.ax or bltiimbioiis 
);oa!, (P) Jena 

rurilicatlon of-. (P) Oil Refining Improvcmmits (o., 

and Hood 

Weed-killers. (P) Badl.«cht; AniJlu- und Soda-Fabilk 

Weld metal; Mode of retention of nitrogen In electric arc — • . 

Willey .2fi3T, 2677 

Welded jolJits in tramway rails ; Maerostrnelurc of-, .llmi no 

and Del Fresno 
Welding electrodes: 

(P) t'oplaml 

(P) Ilolslag, and Electric Arc (.‘uttiiig and Wel<ll)ig 
(Jo. 

(P) Jiloyd and others .. 

metals; (Jaseous l')icl for-. (P) Rose and Harris 

metals, speclaHy applicable lo electrical conducUjrs. (P) 
Oeiic'al lilcetric Co. 

Wcisbnch mantle. See uiuUr Incandcsciuice 
Wt’.ston standanl cells ; Efi'oet of varlou-s i»rcparatloiis of mer¬ 
curous siilpljatc on electromotive force and liyRtercals 

ol-. Vosburgh and Eppley .. 

Whale oil. Sec iDuU-r Oils, Fatly. 

Wheat; Antngoui.sm of hydrogen ami neutral-salt Ions in their 

action on gerininutioii and growth of --. Lujnl('guv<lh 

Biological value for umlntenunce and growth of proteins of 

whole--. Mitchell and Cuvman 

bran. ujidcr Bran. 

Gonrso of acidity ciuinges during growth of-with K|i<cinl 

reference to stem rust r^wUtance. Hurd . 

Betermlnatlon of moisture iu - —. Snyder and .SulliA an 

Dcterminal Ion of starch In-. bhig and other-s 

Determination of vitality of - by a biochemical metliod. 

MaroUa ami Knmlnka .. 

3’dfeot of fertilisers on development of stem ni.^t In-. Stakman 

ami Aarnodt 

Etfoet of germination on the alourone layer of-. Jtennlon .. 

Etfe*-t of modified hot-water treatment on germination, growth, 
ami yield of-. Tapko 

Elfcc f of »((jriige on baking quality of common and diinim-. 

Mangels .. 

endosiwrm ; Pliytosterolsof —. Anderson and Xabenhauer.. 
flour. fhVe under Flour. 

gluten ; BIfect of uicrt matter on proiM^rtlc.s of-. Gorun) and 

Metzor. 

umi mill jmxlucts; Change in hydic)gcu-i<»n ronwntnition of 
-, Sharp 

offals : ttieirgrlnding, cum{x>fllllon,and<ligeatlhiiity. Woodman 

plants; Colloidal propi'rfloa of wlnti r-In reiatloiwhlp to 

frost resistance. Newton 

Ib Jaf Ion of moisture and available nitrogen to yield and protoln 

content of--. Neidlg and Snyder. 

Relation of niolccular proportions In tlie nntrlcnt solution to the 

growth of-. Sewell . 

Btarcli. See under Starch. 

Whisky ; Rate of loss of strength of-kept exposed to the air. 

Lowe . 

Wliifo lead ; Manrffacluro of-: 

(P) Lloyd and others . 

(P) Rjrscber and Phiueln. 

Manufacture of-by the Dutch proeow. Chcrchoffsky 

Manufacture of-in hard scalea. Lonoble. 

proceM: Dutch- p Sliaw . 

5m tUso Load carbonate, basic. 

Whiting; Manufacture of-. (P) Dorr Co. . 

V. S. Bureau of Standards ap^lflcation for ceramic ——. 
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PAOE 

Willt'iiiitc ; Active a«cnla in lumlneacent-. Tanaka .. .. 1*505 

Wlncaiiiily.Hlfj: Apiilicatlon of luicro-BDalyaiato-. Malvczln .. i*ll>.3 

Hrownitid of-. Mlillor-Thnrguu and other**.1*109 

ClaiifyiJiK-with potoasiuin fcirocyaDldo ; 

JioHHclmann .. .. .. .. ur>0H 

K niK .D99:i 

Dt'frniiination of acetaldehyde in —Beythlen and others .. 1*959 

DHtrnnlnatloii (d dry extract of-•. Schindler .. .. n:«w 

Dctf iiulniition of glycerol In —•—. March! .ulK* 

.l»cf*‘rnilnation of i*mall <|uantitic8 of cyanides in-and nu 

cxainlnutlon the Mdaiinger clnrllicatlon proreas. Macli 

and FisclUor .. .. .. . . ■ I»725 

])etennlnatlon of volat ile acidity ol-. Tiijo .. .. .. itdsT 

lleterniinatloii of /iiic, idsmntli, fornialdeliydc, formu* acid, and 

chlorine in-. .S<*iler .. .. .. .. .. n-lHti 

dlstlllafCH containing liydrocyanic acid. Iteahanl .. .. i*725 

Inllticnceof sunslilfu' andfcrtili.scraon quality of-as hullcated 

l)y it« content of sugar and acids, onicis .. .. .. msr> 

limit-; Manufactnre of—(I*) .Mccssen .. .. liJl) 

Uecunt |>roccss(‘,s lor i>roductinn of retl-. Matlilcu .. ii-t.-nj 

I'sc of Bulpliiiroiis ai lfl to prevent hrownlng of -- Miillcr* 

'riiurgan and fdhei.s .. .. .. .. .. nl(»9 

yeasts. Kaysrr and Hclaval .. .. .. .. .. 

Wiiics ; Analysis and nmlrol of pasty (lccoIi>ris|iig eiaucoal n.sed for 

clarlilcution of tinted wliitc -—. Jtoeques .. .. n:5!)r> 

Clmjaetorlsatlon and c\aluation of ferric " eas.-e ” of -. 

Malvczlnand I'issner .. .. .. .. .. i!l()25 

JJctc'riiiinallon of sugur in .sweet • — - particnlaily in Mad' lia 

wines. Kli'ln .. .. .. .. .. .. .. JUSd 

.Mnstanl Hour and oil as preservatives for-. Delagc.. .. ikv.) 

Mustard oil as pre.sen’al ive f<»r • Malvezln and Jfldait .. 

.Hijcro.se ill-. Fallot .. .. .. .. I5S};{ 

Sulj»hite.piiospha(<'.s in-. Fon/a s-Oiaeou .. ,. .. it7d^ 

■Wire; (‘oatiiig-with oDier metals. (F) (.■owp<'i-Co!es .. .. ndol 

Witte's jiCptoilC. .SVc un‘lrr Peptone, 

Wolfnimllc ; (,'oiitiiiuoiis proress for iiiannfactun- of sodium tungstate 

and (nngsth; a( i<l inuu - ' lioi'doii ami Spring .. .. nd.'U 

Wootl ; Alleialion of «-liippi d —— <liJiing storage, licigstruin .. lelT;* 

.\ppani(u.s for earlioiiisiiig-. (l')Slia\v .. .. h5(M 

Api>aralus for seasoning-. (P)j.y<ui.. .. .. .. iioS 

Apple-. Sec inii/rr Apple. 

Artificial Seasoning t)i - . (P) l.yon ., .. .. .. tiT49 ! 

eellnlose. SC/' lOiiit'r I’elliilose. 

t'hcnilral eliaiige.s in ground - during tlecay. Ihay and 

AndieMs . . . , .. .. . . . . .. n;110 

t'oinparlson of artion of elilotlne and chlorine dioxide on-. 

Kous<-i and .M<‘rl:iii .. .. .. .. .. Hl’J7 

('oiniMisilion for pieserxing-. (I*) N’amh-voordt, uni X. A'. 

N<'f herlaiid I'ulonla!'I'niding Co. ., poll* 

Constifin-Jits of-eapalile of producing colours. Wiclicnmus nOt) 

Continuous (llstillatloii of -—. (!') Kcifnmyt r, and (.ieljr. 

lU'iinniT .. .. .. ,. .. .. .. .. |{0J() 

t'ountcr-curnrit digest ion of-. Ha.sliun and Kyaii .. .. ic.’-l'.i 

slecay in aikallsolls. Schinitz .. .. mU.'i 

Decayed-for sulphife jnilp. ICar and otheis.. .. .. n";:*! 

I>eteriiilnali«)n of cellulose inKilter .. liOOf 

DrK'nninatlon of eellul<»se in-by the chlorination nn tiiod. 

Kitb-r and I'leek . . , . .. . , nJ IP 

Iietermlnution ol lignin in • . Von l.uler .. 

Disintegraf ion of — -. (1') CohDelmildt A. ti., and ifaggliiml. , j;707 

distillates : Sc|)ai'aflng aeiUic acid from - . (P) Piioii, ainl 

Piron Coal l>l'>lillation SysteiiiH .. .. ItDD 

*li,slillatirm ; Aiiparaliis for - —. (IDMeliiier .. i(Si;i 

distillation; Fia»tlotial (I*) Carl>ozit .A.-tf. .. .. p74o 

tlistillalioii; l{ee<ivei'lng gases ftn iin d .luring-. (l’> Off . . j;f.')P 

I'hlVet of dilfcreiit kinds »d - - on plant giovvili. A iljoeii and 

Fred .iiWl 

Hardening-. (T) Hoizverodelmig Ces., and'I’renkler .. 

Hydrolysis of • liy aehU as a swelling, ageing, and surfaee 

problem. Seliwiilbe .. .. i!(i;;7 

Hydrolysis of eeiliilosi- in-. (P) <<olilselimidl A.-tJ. .. ii.'.P;’. 

Impregnating . (!’) Finkelsteln .. .. .. i!7lP 

Impix'gnallng or coating-a.s a |•rotcr•tiotJ against rot. (P) 

Mnrmaim .. .. .. .. .. .. nsi’d 

Itilliieiu’e of moLslnrc on ejirb«*nlsatiofi of-. JIariller .. icfj.'. 

^ewinetho<lsofsaecimrifying-Hagglund .. . .. iiUJii 

and otlicr vegelable jmitstanees ; Sm t harifieallon of-by 

dilute aehis. (I') Mjisel and A'on I’ezofd .. .. . ps} f 

I’jne-. .Sc<? nndt’.r I'inc. 

Plant and retort for treatment of fi’i Fish.jiui.iw'PT 

l’ota.sh fusion of . Hen>er and Herrmann Hgpo 

1’ e8enati<»n of • : 

(!’) Hmlmar . .levs 

(!’) Forssnian .. .. .. .. .. ngi!) 

Preservation of-. (P)'J’oliner .. .. .. iDUP 

I’rescnuition of-for use in maniiiaetme c»f jmper pul[i, (!') 

AudibiTt ami otliers .. .. .. .. .. j!loo!i 

•preserving ciunbioii.s. (P) Foiey.nlou 

1‘ressiirooxidation of-. FIseliei and otlieis j:Di-» 

of principal forest trees In Japan : Contnit oi ni<-tho\yI gioup 

in-ami Its utill.s;it.ion f>y <liy ilistili.'iiioM. Mima id’.gf 

rroduetlon of material for sizing or giound-eoafing-, (I*) 

iiggers anil Ifurlin .. .. iil04 

lailp ; ApparutUH for recovery of sulphur dioxide in nmniif.n lure 

of - (P) Decker.i;170 

pulp: Cnrlmhydrab-s Of sulphite — . Hiigglund and Klings- 

tedt . 

pulp; Determination of iiimdiauleal - lli printing papers. 

Teleher .. .. .. •• •• .idtHA 

pulp; Digesting-. (P) Morteni<l,aii(l.A.^S,Felluloscpatcnter n;ii;'{ 

pulp digestUm proeeas; Physloal chemistry of the ——. 

Arrhenius ’. 


; WtokI —fo « erf. 

i pulp digestion process: Sulphite-. (1*) Slcber .. ,. b607 

1 pulp; F.xtractlng Yaluablc by-producta from cooking liquors 

! from production of-. (P) Goodell .B742 

1 pulp; Jtiipld hlgh-piessnre digestion of sulphite-. Schwalbe 850 

pulp, sulpliatc-; Reclamation of salts of low melting point from 

idack liquor from manufacture of-. (P) Pliiinstead, and 

i .ti-.ssnp and Moore Paper Co. .. .. ., .. 1*742 

pulp; Tc.stingof—-—. Klein .. .. .. B06S 

piilj); Testing mechnnlcal-. Hawkings .1*330 

railp; Use oi wood of common fir in mamifaeturc of-. 

Fretind .. -• •• •• •• •• .. B403 

pulp waste liquor ; Destructive distillation of-. (P) Grilllii 1*404 

fnilp.s : resting of cliemic-al - for strength, linker and 

Jennison .. .. -. ■ • • • • • • • • • R403 

Relatirai Ix tAvcen durability and clu'inical coiniaxsitloii In-. 

Hawlev ami others .. .. .. .. 1*670 

Relationship i)etw<'en melho.xyl and lignin in-. Ritter . . B5U 

Retorts loi d<-8tnn the distlllatiun of- and oxidation of tlu; 

va].ours. (K) Dtt .U21M) 

and .similar material containing cellulose ; Tsolntion of tannins, 

rcsin.-j, njnl otlicr .soluble <-onstltucnU from -. (P) 

ZcHstotf-fabr. Waldhof, and others.1*303 

spirit oil; Components of - •. Pringshelm nndCorgas .. 1*925 

.’Spriiee — — . See under S])niee. 

Staining —— by means of colloidal silver. A on AVcImarn .. n029 

.-Iib.-tltufe; Pro<luetlon of - . (P) Freudonberg .. .. 1*383 

'I’fi-attiient of - - - witii (;ai l>on bi.sul]i|ii<i*- ■ttnl alkali. 'J’bayHOU 

and Kiinker .. •• •• •• 1*330 

Use of - - - in gas proihicers for heating g!a.s.s ftirnaces. Saxton ]*174 

Used f*)r mamumdiirc of ccllulo.se; Fxaruination of-. Sieber li50 

\V(iodcn t ubc.H fur conveying acids and gases. (P) Zcrkowltz.. .. 1*107 

Woocl.s; Newi.iiimlland coniferous —and their pro|K-itic». Jiarn*?s 1*248 
Wool: AiJiinu-nllrogcn of - in ndat lim tt) chlorination. Tiotman 

and AVvehc . V 293 t, 1*9.17 

.\piKiralus ibr flyclng tiobbiiis of combed-. (1*) I'sincs d** 

Keukclacie .R332 

D. ha\loiirof r.ii.'olutiou in plienols. Herzogntid Krahu .. JtO-li 
Cleaiiim: anil tiealitig . (!’) Cnited Stafe.s Wool Co. .. j»373 

t.'oloiir n ai l Ions • - and (li‘U‘rmin;Uj(in of ar idity of wool. 

,\leuiii<r and Key .. •• •• •• •• u370 

Dyeing- m ilh dye.''tulf.s ea]>abb' of being i hroincd. (P) Akt.- 

ti'es. litr A*iiliii-Fabr, .. .. .. .. .. .. 1*939* 

dyestutls ; Fixation of acid - •• of the type of tlninge II. 

Riiggli and !• Isrlili .. •• •• •• K554 

Diying jiiacliincs for . (P) Hawkins .. .. .. .. R12.S 

l!ro>.i(in of —-- by atmo.'>i>tieric inlliienn s. Ifci i'inaiin .. .. 1*62.8 

-laf. tjt;i><suw .. .. .. .. 

ilygroMoplc caiK'ieity of - - . .shorter ami Hall .. .. J;62s 

Indii-trial eiiloritiation of • . .Meimieraiul l,.arreiile .. .. pK* 

Inlhiciii’C of llli<•ro•OJ'gani^]lls in weatlii-rhig of-. Trotinati 

and .siittoii ., .. .. .. - • .. 19(IT, n.'d.A 

Alachiiiofor wa.'hiJig' - . (l’)Kay .. .. .. n71;l* 

.Mordanting - witlH liromium conqioiuid.s. CriKss and King .. lilOdt) 

Mordantiiig aiul dyeing-. (I'f Tclin, and Jni Pont do 

\< nKiur.< ami Co, .. •• .. .. .. H.5t*.s 

IToti-i-iioii of - duringeartioiiisatiiin. <I’j Ib-iincrt .. .. i*7dti 

K<'covering ii'oni fabiio. (!’) Ogden .. .. .. nOn.')* 

Kel.ition tx lweeii nitrogen of-and its nlliriity for acid and 

ba-ic dyi-stult... 'I’liiliiiaii .. .. .. .. K.’b'l 

.•^eomii g, ib.i.b;!.'. dyeing, \'et acid i arbonisiiig and like 

i:- ii' -.'( p) Davies and H.m igli .. .. .. b291 

•'‘■inirtiig edliients ; Jhiq-aialion oi .a jiaiiif xehiel*' from-, 

IP) l ink.lilDI 

I'l'eattiiritt of —- to pi' (laie it for maiiufaeture. (P) Cogiilan K91* 

■vra'hlng uafeis; Ihintiiafion of-with nsoxeiy of the 

prodiM l.> they eoni;iiu, (P) Van Ovcisiraetcii .. U.‘>92 

Wooll.-ii good'; Ti'ealnieiil ol - to prevetit slirinkage, (J') 

Weilzel . . .! U9<l I 

mateiiaN; Klei triwiopie nnfliod iiid appar.afiis for testing llic 

gelllliJIelle.ss of - (P) belllilli .. ., .. pOl* 

Woit. .sv<- muter peer. 

Wouiid-liojiiioni'., ; Prcpar.ithjij of -(l’)Na>wytls .. .. J*Cl<i 

Wiitjiig tablet,'; .^IaIlufal•^llr'■ of eiiatne||e«l ■ (p) Zulatlf .. lt(»7,'> 

Wiiitrti neater; Ueprodintion of (P) Clauii. F.*br. Plmrma iJ37.'i 


X 


\aiilhaie': .M.itiiifa. fine of Iilk.ili . (P> J{o.'< ii.sfcin ., .. i*9t).S 

,\aiif bine o\ id.'i'e ot milk ; J»ynariiie,' of f he- o,syda,He syst*‘m. J»ixon 

.ind l‘jiurlin\ . , , * _ ’ _ BlKkl 

o\yd.'i'r ol milk; Pieji;irat ioti and propel tics (>1' - Dl.xon 

and Tliurlow _ _ _ _ ^ ItJUin 

oxydfoe ol milk. lieilm fioii III i)iiiii(r,s. Dixon and Thurlow ulhi" 
\'-ra,\ anal>>;-< of i-oal. K'eiii[> .. .. .. ,, Ii2s'> 

I .s:amijt:if ion uf aged nn fal hvdroxid.'. Frlcke and \V*-ver .. u7P' 
examination ; Poi'Oijing froui iiariiim sulphate used in ——. 

Diii'l.ige and P.ariM bat .. )*4lii: 

examining unit and i iv analysts of coal', Kc'inp 23 Vt, 1*931 

.'jM ^■tl•o^el)pie e.xariiiiialioji of natuf*.- of swelling of flhroim 

siiii,'iamc.s. Katz . . .. n7s2 

speeijum of radluUw. tiumll .. . ]] 

."tudie.' mi eop|K r-alinninii iii alloys. JeltVainl others !! !! H- ''' 

studhr.s on crystal strnetuie <»f steel. Westgren and Phragm^n 

Mork; PhoKigrajdilc Him for-. (jq 8>ilzer, and Eastman 

Kodak Vb. . ^ 1*3.',il 
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\>ray«; Quantitative cherntoal analysis by means Stlntzlng b3U 

Zino sulfriblde for fluorescent screens for-. (P) Lillenleld 

and Jahoda .B90d 

Xylan ; Caustic potash fusion of —. Hcnaer end Rotti .. b895 

Xylsne; Formation of a distillation residue in HuUer and 

Langedijk . ii9 

m'Xylidine bcnzenemonoeulphonato. Key worth . 342t 

fMilts of 2.7* and 2.6-Daphthalenodlsulphonic adds. Forster and 

Key worth .J87 t 

salts of a* and /3*u iphthalencsulphonlc acids; Forster and 

Keyworth . 300 t 

Xylollte; Produdion of ——. (P) Anft . f517 

Xylosp; Action of highly wnoentrated hydrochloric acid on some 

deiivatlvcH of --. Hirst and Morrison.B168 

o-Xylylnldehydc ; Triphenylmethanc dyestuffs prepared from-. 

(P) Craver, and Barrett Co.nlO 


Y 


Yacca gum. Gum accroides. 

Viirn ; Apparatus for dyeing and sizing-. (P) Nuttall .. .. b333* 

artlflclnl; Gutter for treating-. (P) llcmberg A.-G. B2f»l 

Autographic testing machine for-. Shorter and Hall .. U88 

Dyeing, washing, scouring, bleaching, or Impregnating skeins 

or hanks of-. (l')Lord.H827 

l>rylug-which has been treated with dye or other liquors 

upon u beam o? the like. (P) Brandwood and others .. uPl 
in banks; Machines for sizing, dyeing, bleaching, washing, 

scouring, mordanting, and mercerising --. (P) Lord .. «14 

Impregnating-wttli leather. (P) Scholz .i»464* 

Physical tests on sized-. Owen .or>0 

Squeezing frame for apjwiratua for treating hanks of-with 

liquids. (P) Lord .ji.'>94* 

'J’reatment of-. (P) Bliss, and British Eescarch A-ssoc. for 

Woollen and Worsted Industries .n93«* 

Yatrcn; Preparation of a solution of emetine and -, (P) 

Bcliringwerkc A.-O. ,. n3i'» 

l east; Action of nitrous acid upon antlncurltlo substance in — 

I’eters.]i964 

A'lcnlnc hexosldc from-. Leveiie .. . .. n5:i.y 

Allelocatalysis, and the growth of-. I'cskett .. nOSg 

Assimilation and excretion of ammoniacal nitrogen by-. 

Fernbach ami Triniuinl .. .. .. .. .. U438 

(■-'arbohydratc and fat mct»»l:)oll.sm In -. Maclean and 

Hoffert.BI92 

catMluse. S(‘e jonfer (Jatalasc. 

ceil; Moisture content, of-. Beotlestonc.Bin-24 

cells; Otiuntlng-in dough. Turley.B993 

cells; Kxcliaugcs l)6twcen - and the medium during and 

after alro))oHc fermentation. Traindfil .B725 

(.'larlfytiig and purifying molasses for manufacture of com¬ 
pressed -. (P) Battst ami others .B486 

rorn|K)sitIons : Manufacttirc of-. (P) Kushiro .. .. B193 

compound ; Maiiulacturc of-. (P) Allen, and Yeastole Co. b273 

cultures; Pro<luction of zymase In — not in themselvea 
Huitabh! for fermentation piiriawcs. (P) Vercin der Splrltus- 
fabrlkanfen in Deutschland .. B4S7 

Tdetary properties of-. Xclson and others. b71 

Ihied-. Sobotka .. .. .. ,. .. .. uOlO 

Klfect of ammonium chloride upon growth of —. In beer 

wort. idmer and otheis .. .. .. u922 

KITe<'t of iiltr.dcH on-. Nlcolau . k1()2.*> 

fat. Arnwtroii:; and Allan .. .. .. .. .. 214’f 

Fermciit«tIon co-cnz>Tnc (co-/.ymn,se) of-. Von Euler ami 

Myrbilt'k .nl47, b 721, B7rd 

fermentation. See umUr Fermentation. 

Floecjilatlon of - and Influence of pure culture thereon. 

Geys .B146 

Grxjwliig of-, (P) Stagner, and National Itetorder Co. .. b147 

Growth of-on a medium of wholly syuthctle origin. Fulmer 

and others .BOO 

growth-promoting vitamin tested for Its cflecta on animats. 

l^eas .B844 

Inactivation of Invertase In fresh — by silver nitrate. Von 

Euler and Wnlles . b347 

Jnlliicnce of certain chemicals on rate of reproduction of — ■ 

In wort. Clark.n30r» 

Inlhience of nitrates on-. Fcrnbach and Nlcolau .. .. luiin 

Inllucnco of oxygen on asslinllutory and dlsalmilatory aetlvlfy 

of-. Behaviour of added alcohol in a yeast suspension. 

Lundln.UUIO 

Influence of oxygen on asslmllatory and dlaslmllatory activity 

of-. Behaviour of certain organic acids. Lundln .. bI09 

invert^iso. See Invertusc. 
nmltase. See under Maltose. 

Manufacture of —— : 

(P) Corby and others . bCO 

(P) Hennoberg .BU7 

(P) ycnaon. ij2»* 

(P) Kohman and others. b60 

(P) Poliak.1)087 

(P) Wohl, and Fletochmann Co. .. ..n70* 

-Munufacturo of alcohol and-. (P) Klein .B273 

Manufactiire of food products from ——. (P) Pink, and 

('ontlnentol Industrie Verwertung. b2S0* 

Manufacture of pressed-. (P) Klein . b650 

Manufacture of —— from raw potatim. (P) Peter .. B29 

New type of change of aoetaldenyde by fermenting —Neu* 
berg and Kelnfurth ..Bl01 


YeaBt-~KX>n4 inued. 

nucleic acid. See under Nucleic acid. 

Preliminary treatment of moJasscs for lae in manufacture of 

-. (P) Hamburger and Kaesz.B844 

Preparation of an antl-dlabetic hormone from-. Hutchinson 

and others .. 

Prepamtlon for cultivating-. Folluk . b273 

Preparation of stable liquid autolysed -. fp) Ali^ and 

VitainUt Food Co. .’ .. B 487 

Production of a concentrated fodder, having a high content of 

vitamins and enzymes, from-. <P) Bayer und Co. .. b061 

S roteln as antigen. LUers and Ottensooser .B $43 

.eduction of cyclohexane derivatives by-. Akumatsu .. b28 

resistant to free sulphurous acid. Osterwalder. b048 

EOle of co-zymose of-in fennentatlon. Von Euler and 

Myrbftck.n95S 

solutions; Cluriflcatlon of with normal lead acetate. 

Reynolds..Hfl40 

stimulant; Manufacture of - for bread making. (P) 

Takamlne, jun., and uthera.B489 

Vitamin solution from-. (P) Harris.B112 

Yeasts; Dissemination of - In vineyards by Insects. Sergeiit 

and Rougobief.jj307 

Formation of pynivlo acid and alcohol from calcium lactate by 

-. Kayser nT25 

Wine-. Kayser and Delaval. b702 

j Yohlmbfi bark; Alkaloids of-. Duckworth and Liiy .. .. BflOl 

Yohlmblc acid ; Ksterlflcatlon of ——. Field .nl 60 

Yohimbine. Field .BISO 

-pajMiVerlne tartrate; Preparation of-. (P) Fleischer and 

Hlrsch-Tabor.B3U 

Preparation of double aalta of inethylhydrastlmlde and . 

(P) Flelacher and Hlrsch-Tabor . b314 

Young memorial lecture. Production of dllfcrent grades of gna. 

Parker. .. b8'»0 

Yttrium; Separation of-from other elements of gadollnilc. 

Rolia and others .. .. .. .. ,. b979 

Yitccacew ; Preparation of fibn-s from -. (P) (.fliem. Falir. 

Orleshelm-Elektroii .B416 


z 


Zeln ; Relation between composition of-and Its acid and basic 

ITOpertles. Culm und others.Ti961 

Zeolites; Chemical exchange reactions of-. Frankfortor and 

Jensen .. .. .. .. .. .. .. .. B062 

Mnnufacttjre of-. (P) Hughes and others.8133 

Regenerating spent- which have been used for softening 

water (P) Krlcg-ihelm, and Permutlt Co.Ii361 

Zinc ; Aeeurncy of potentiomotrlc titration of-with ferroeyanlde. 

Kolth'off and Verzyl. b230 

Activities of cadraium, tin, lead, bismuth, and-in their 

binary liquid mixtures. Taylor .. .. .. .. b137 

alloys. (P) De Golyer .B.’)23 

alloys containing copper or nickel; Improving the surface of 

artleles oonatrueted of-. (P) Fertigguss Qes.Dfi38 

alloys; D<'termlnatlon of nwgnc.slum In-. Felkenhcuer 

and Konaraky.B79I 

and Ifa alloys with mercury; Corrosion resl.stanoo of electro¬ 
plated coatings of-. Wernlund.Br>0O 

•aluminium alloys. Tanabe .n872 

-aluminium alloys containing cadmium ; Meelmnical pro)>crt]e.a 

of-. Budgen . 273 t, b791 

•alumhilmu alloys ; Pronertles of-. Bauer and Ticldenhain B036 

•aluminium alloys; Shrinkage of-. Bauer and Holdenliain D620 

-alnnjlnium-cadmlum alloys. Budgen .. .. b878 

-amalgam : Use of liquid-In volumetric analysis. Someya nO08 

-antlinony-lcad alloys. (P) Doeblin .8388 

•bearing materials; Preventing formation of '• tutty ” during 
smelting of —— in the Iiiast furnace. (P) Gelscnkirelieuer 

Bergwerks-A.-fl.. Abt. Schalkc .B793 

blende ; Desulphurising-. (V) A.-O. fUr Bergbau, Biel- nnd 

Zlnkfnbr. zu Stolbcrg. b079 

-cadmium alloys; Vapour pressure of -. Egerton und 

Bfleigh .B99 

-coatca melal. (P) Crapn. au«i Indiana Steel and Wire Co. B752 
coats plated on iron nnd steel; Intermittent Immersion 

test as an aid In evaluation of-. Farnsworth and 

Hocker .B471 

Condensing chambers for cleetrothcrmlc production of-. 

(P) Juretzka, and Klektrothermlsche Mctallgcs. .. B301 

Contamination of beverages and other foods by-. Gale 

and Badger. b273 

Converting zinc powder into fluid-. fP) Berginnd ■. B878 

-copper luioys wtileh expand on solidification. loklbe .. B297 

-copper ores ; Treatment of-. (P) Greenawalt .. .. B950 

Corrosion of-in sea-water. Bengough and May ., .. B833 

Detection of-by means of pyridine. Kolthoff and Hamer B90fl 

Determination of-in ores by titmtlon. Be}Tje .. B1016 

Determination of-in wine. Seller .. ., B48fi 

Diffusion and solution of-in copper. Bauer and 

Plwowarsky .. .. .. .. .. .. B59 

Distillation of-. (P) Koppers, and Koppors Develop¬ 
ment Corp.B475 

Distillation of-from complex xinc-lead-silver ores. O’Harra 

and Wheeler . ? .. .. .. .. .. .. B38ft 

Effect of reduced pressure on rate of corrosion of amaigamab'd 

-In add and iu alkali solutions. Orccne and Watts nloi6 

P 
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Zluc— c(nitiniipil. 

Elci-lrodcfKi.Hjtion of-from animoDiacal carbouate Bolutlon. 

(.'ariiplK'll 

lOlccfrolyflc - from complex ores. Talntoii and Leyuon 

J'JIccfrolytk' precipitation of-from aikaJlno solittlona and 

its application to rapid separation of zinc from other 
metals, lireiach 
Klc' lrolytic recovery of —— : 

(P) Electrolytic Zinc Co. of Australasia 
Kngellmrdt 

-electroplated articles. (P) Haas, jun., anil J{.oe.s.sler and 

Jlnnslachet Chemical Co. 

Electrotherinic production of-. (1*) TharaMson U2d2, 

Extraction of -. (P) Jolmn.sson and others 

notation concentrate; Uoastiug furnace f<ir -. Fulton 

and Jtcad .. •• .. nlOlfl 

furiiHees ; Mtiflle for-. (J*) Mctallwerke I'uterweser A.-G. n340 

furimces : Operation of-. (P) Koppersi and Koppora 

Ecvciopnu-nt Corp. .. .. .. nr»d 2 ' 

Hydrogen overvoltage of -. Westrip .. .. .. 

Importance, of-In nutrition of animals. Ifcrtrand and 

Ifeiizon .. .. .. .. .. h572 

-lead-cadniium system, ('ook .. .. .. .. .. D.3.'i7 

•leail sulphide ores, niattcs. and the like ; Treatment of-. 

(P) Ahhoroft .. .. .. .. .. .. u2t52. H637 

MuniiliK'ture of -—. (I*) Duuford and Klllott (Hhclileld), 

l.tfl., and IVhrson .. .. .. .. .. nOOl 

Methoil of cicftrolysis lor recovery of-from its ores. 

(P) Taliiton ., .. .. .. .. .. .. r.'’>62 

Microclu-niical detcetloii of - as double pyridine com- 

poimd.H. Koltholf and Hamer .. .. .. .. Ii96!i 

Alicro-electrolytie deterndnutlon of silver and -. Keu- 

maim-.Spaliart .. .. .. niPP.f 

ores ; .Assay of-. T se of powdcrcMl magnesium for re¬ 
moving i-opper and lead. Ardagh and HohgarU .. .. nasp 

ores containing «-adniluiu ; .Analysis of -. Melgen and 

JScharsclimldt .. .. .. u077 

ores ; Determination of ladmium In-. Harrs 77 t. 

ores ; ICtfeot of oxygen-enrichetl air in roa.sting -—-. O’Harra 
and others .. .. .. .. ,. .. 

ores; Hydrotnetullurgiea) treatment of -. (1*> Elton 

and others .. .. nlOd 

ores and metalhirgical products : Treatment of --. (P) 

Electrolytli’ Zinc ('o. of .Australasia jm7P 

ore.s ; Preparation of pure zinc suliiJiate solutions from --. 

(P) ladst and others .. .. .. .. idPiS 

ores; Keduetion of- (P) Schnabel .. .. iiUU 

jdating on copper. (P) .Schlottcr .. .. .. ii30l 

powder; Apparatus for producing , (P) Wennergren 

and otlurs .. .. .. .. im'iO 

jiowder or (liiet ; Prodm-tion of——. <P) N’owell i:ui others 
jiowdiT ; Heating elements for electric rotating r> dstance 

furnace.s for treating-. (P) Finspongs Metallvi-rks 

.Aktleliolag .. .. .. .. .. .. .. Ii7.')2 

Preparation of ehcinlcally pure-, Drc.schcr .. jH78 

J’repruation of-by eloctrolysU of sulphate solutions. 

i'edotieif and Stender .. .. b18 

Produi'tlon of-la reverberatory furnaces. (ID .Mehner Bl 8 l 

Quantitative separation of very small quantities of copper, 

nickel, cobalt, and-from a complex mixture. 

Bertraml and Mokragnatz .. .. n79 

Recovery of-. (P) Koppers, and Koppers Devcloi*ment 

Corp. .. .. .. B"> 02 * 

llecovery of-in llncly divided form. (J*) Schmidt, 

and international Precipitation Co. .. .. .. niois 

Kccovrry of --from ores. (ID Koltzhelm.inJ79 

Jte^ro^'ery of - — from ores by electrolysis. Pahiiirr and 

AVeJnartli .. .. .. .. .. ., .. itl78 

Itccovery of — -- in the separation of copper from copper- 

zinc alloys. (P) Andreas .. .. .. .. uDfiO 

reduction ; I'tilisation of waste ga.se.s from electrotherinic 

pfo< es.s of-, (Pj Juretzka, and Elektrotlierm. 

Mctallges. .. .. .. .. .. .. 0793 

Itelative itirrosion of lead and -in .solutions of inorganic 

salts. Friend and Tidniiis .. .. .. igPi? 

Kemoviil of — — from zinciferoii.s materials by blast roasting. 

(ID durclzka, and l')lektrothermi.s«'lie Mctallgos. .. iJ7y2 
retorts ; Mechanism of r<-dnction in - —. Borlenstelo and 

Wiiidelbaiid .. .. ., ., ij077 

-rich alloys, espiM-hUly for die- atul chill-castings. (P) 

Feifiggus.H Ces. .. .. # BSfil 

Separation of cadmium from-. Clmlnpuy and Jlrelsch iJfjHO 

Separation of-from iron aud aluminium. .Ardagh and 

Bongnrd .. Ii404 

Separation of iron, cojiiier. nickel, arsenic, and-l«y pre- 

-ipltntion wltii cjibitim carbonate !.nd hydroxide. 

•Schopper .. .. .. .. .. .. bI78 

Bmelters ; Kchoatlng kiln lor ■ —. (P) Schonaerts .. BI338 


smelting: Manufacture of retorts for-. (P) Ruck and 

Lehano .B340* 

sulphide ores ; Treatment of-: 

(P) Petorsson and Field .B20 

(P) Taylor and others .. .. .. .. .. B42tt 

-tin-copper alloys. Tammaim and Uansen .. .. .. B87i 

Titration of - by ferrocyanldes of different metals. 

Koltholf and Vcrzyl c. ., .. B539 

Treating materials containing lead and -. (P) Berglund BUI 4 

Treatment of oxidised ores or other oxidised compounds of 

copjKT and-. (P) Edwards and Durant .. ,. b601 

Vse of molybdenum us indicator in volumetric determination 

of - •—. Fernandes .. .. .. .. ., n893 

I'tllity of potentlometrlc titration of-with ferrocyanide. 

Vcrzyl and K'olthoff .. .. .. .. B53U 

Vaemim rcllnlng of--- (P) Wetzel .. .. .. .. B984 

vapour produced by electrothermal processes ; Condensation 

of-(P) JureUka, and Elektrothermlaehe Metallges. B389 

I Zinc ammonium phosphate; Alkalimetry of-. Springer d854 

I Zinc arsenite ; Rapid deterniinatioii of water-soluble arsenic In 

-. Koark .. .. .. .. .. .. Bfl31 

! Zinc carbonate sohitions; Electrolysis of ammoniacal-. Campbell B834 

Zinc chloride ; Catalytic effects of-. Norris .. .. .. b277 

Manufacture of-. (P) Kosenstcin, and Great Western 

Electro Chemical Co. .. .. .. .. B42() 

salt of aniline ; .Antiseptic action of-. Howard and 

Stimpert . - .. .. .. .. lil.^»0 

solutions; J'>a|)oration of — in iron vessels (P) Rosen- 
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List of Errata. 


Xo. Of Joiiinal. 

J'ajf*. 

(-•olunin. 

Line from 
top. 

J/lne from 
Irottoin. 

CorrlKondti. 


iilO 

J 

99 


j-’or “ fjllverink' ” /<</</ ” dosilverlslmr.” 

No. li—11 •• 

H27 

1 

10 

— 

/•'or " F. .1. Martin " read ” K. .1. Martin.” 

tm 

1 

— 

9 

/'or " Sulaiiiaii ” rr/ttf ” .Saloiimn.” 


ujr, 

2 

— 

31 

/'or “ tr(‘i'Tnan ” mid '' (irnnann.” 

V,i ;j--Jiui. IS .. 

UM 

2 

2 

— 

/'or “ not :iire« te(l ” mid ” tiinrkc-'ilv drerensed.” 

. 

ur>o 


9 


A/(rr ” vi.sio>inieter ” hisrrt ” Init in tjie oxiH-riments at 90' n similar effect 
wiw not observed." 

No. 1—.T«n. 2.'» .. 

Il74 

1 

6 


/'or ■■ Sitnmonet ” mid " Shnonnid.” 

No. Fo).. 1 .. 

2;iT 

1 


7 

/'or '■ o.vlde ” mid ” etlioxide.” 

2;{T 

O 


12 ainl 2.1 

/'or ■■ oxiile ” m/d " etlioxlde.” 


21T 

1 


8 

/'or "oxide” rend “cthoxide.” 


liS9 

2 

- 

22 

/'or “ ffuKklnd ” mwf " HiiKkiiind.” 


H9.^. 

2 

19 

— 

For " .9S2.0S.9 ” m/d " 982,989,” 

.Vo. .s-I<vi>. :*2 .. 

11142 

2 

— 

8-9 

For " II. ller}ih<d'l ” rrad " O. tierntfroH.s.” 

\o. lo- lfiir. 7 .. 

11179 

2 

29 

— 

For " iMaiiii ” raid " Mann.” 

Vo. 11—Mar. 14 .. 

h 20H 

2 


9.9-94 

For " Ulizzard ” read " JUizfird.” 


11210 

1 

- 

2 

Fur •• 209,111 ” reod “ 209,111.” 

No. li! Mar. -21 .. 

Oa 04T 

— 

__ 

... 

'I'he ilhrsliHtions fflYen on an Inset, in flie i.^slle for Aiik. 29 hboiiM be Mil..<iltiitod 
for Flys. 2, 9 an<l 4. 


n222 

2 

10 


For " W. IN \ (-slmrkdi ” m/d “ W. I.'. N'osburkli.” 


11224 

1 


99 

For ‘ tanks" /‘-nd ‘‘inks." 

.\m, l;5 -Mar. .. 

l«2.'.l 

2 

2 

_ 

For " Kraitb ” mid " Kraiit.” 

.No. 14 -A|*r. 4 .. 

H2T 

2 

28 

— ■ 

/'or " l«Trie .sulphide ” mid " Fe.S.,.” 

.. i> 

S4T 

2 

ir> 

— 

Afler ■'air-dri'sl ” insfrl •and then cxiwi.sed to air -s)lmal--l wiHi iiioiaturc.” 


8.M' 

1 

17 


For earboii ” mid "eoal.” 


M.^rr 

1 


— 

In Table 1 \’ <B). in the eoliimn Iie.'oliiik-'-, for " O.,” rtud " ch...” 


S7T 

1 

17 

— 

For " four’’ r>od ” tiiree.” 


l»270 

1 

— 

10 11 and s 

For ■‘sulphnti'" rrod "silicate." 


H274 

1 

— 

22 

For " puriflealltm ” read |>anilleation.” 


h270 

1 

9 

— 

For " J. Miiravaii'a” rmd " Muiavama.” 

No'.' l.-,- .\|Vi. 11 .. 

H27H 

2 

— 

9 

For " rappoehla ” m/d *' rapoctiiia.” 

))2S:1 

1 

— 

19 

Foi " Mehan ” rrtui " Metan.” 


H280 

1 


24 

For " Kusitbv ” rrad " i{ll^hv.” 

No. lii-.\|>r. IS .. 

lOlOo 


19 14. IS. 

20, 22, and 


For " p()la-->jiiin iiitnito ” mid " sodium nitrate.” 

.1 .. 

iiaoo 


14 


For ‘‘higher aldeliydes ” rrud " earhohv'irale.s,” 

No. I.s- May 2 .. 

nai.") 

1 

28 


For Ttiin . . . tdi hro- ” raid " I,inln-sensi(ive film or I.iui an-i proeess fur 
making M." 

join 

1 

9.'. 


For " T. It. la vin ” rrrid " 1. H. JavIii.” 

.. 

ii:i;>:l 

2 


9 

For " Iteiine " rrod ‘‘1111111)1“.” 


Idol 


IS 

.— 

For ' -l-aminoanlliraiiuiiiolin<“,s ” raid l-ainiiioqiiinuliiie'.," 

M.Vy HI 

idr>4 

1 

19 


For " I’-ohrn ” mid " J)ol)rn." 

id!)7 

2 


9l,92iu..|.9:{ 

For " WurOi ” m/d ” Nortli.” 

Vo. - M;,y 2:i . . 

H420 

2 


94 

For '■ Hempel” re/zd " JIanipel.” 

No, i:-j .M,iy an .. 

11429 

1 

] 1 


For " 1.487.124-.'.” m/d '■ I,4s7.lli.” 


11117 

1 


14 

For ” haelui ” raid " Inieliii.” 

No, .Imii' •> .. 

1il07 

1 

S 

- 

For " 1. txo.Hensteiii ” raid " 1,. Iluseii.^lein." 

N(t, J1 .1 mil' 1 ;> .. 

n 1H2 

2 

2 

_. 

For " fiieker” raid ‘‘.fneker.” 

No. -j.i hiiK' 20 

|{.'>0l 

2 

n; 


For ‘‘Hnnilev” mid "'iarUev.” 


iiaiO 




For "the etli.\lene . . . arid” raid " eitpiuiis Milpli.iti- in siilphiiric acid 
(e/. .r.. i922. ))o7a). prepare.l by addinn kra.Iiially .-nli'tiiiii- aei-l, d 1S4, 
to eiipi'oiis oxld'* mixed xvllli a x-'iv -small ipianfitv ci vraler." 

For " 00,000 ” raid " OOOO.” 

No. 2, .fiilv 4 . . 

|i.>40 

I 

22 


No 2S .liil'v 11 .. 

li.NOO 

2 

2 


For " Seliimaii/.ii ” mid “ Shimadzii.” 

No. ;U ,ViiL'. 22 . . 

11090 

1 

21 


For " I.H4,4:19 ” mid “ 1,194,439.” 

No;'::-) s.'i',t.2o;; 

11094 

1 

- - 

97 

For " Vallleumii r ■’ raid " Viiiileiimi. r.” 

IH 1 7 

2 

II 


For " 218.090, 9.1.29” raid " 2l8.;{:;->, 1.1.29.” 

•N--. 10 •().’). ;{;; 

157H1 

1 


4 

For '• 1.448.919 ” rrad " 1,498.919,” 

299T 

1 


4 

For " l<■t<dui<lill«'-)3•llal^il(lla^•lll'slllJ)h(^n.•lle ” rrod " o-tolldiii-' ,d-n:iphtlialene. 

Mltphineite.” 



1 

.) 

— 

For "O-riO" raid "OwOlO.” 


:9)0T 

1 


7 

For ” 229 ” raid " 290 


aoiT 

1 

0 

_ 

For " 7”,, ” rrud " 99-7''„.” 


0797 

1 

90 

— 

For " 1'. .r, Tl->h^itm. ” raid " F. K. jiin.” 

M 'let. 10 .. 

11804 

2 

17 



KHOO 

2 

12 

. . 

For “J\em<“l " raid " K- iiiet.'’ 


JlKOa 

1 


9 

For "sohillon of ferrie ehloride” mid " eolluidal solution of jeriie. l)ydroxlde 
(prepiinal l.y addiiik ferric ehloride solution to boillnt' wat-,}.” 


92 It 

2 


14 

For " of ” raid " (e/.” 

N'l. Ill .N.Vv, 14 !! 

:52lT 

2 

— 

10 

For ‘‘m-kliffitde (Herseliel” mid ” iieKdigiblc, Herschel,” 

1)925 

1 

29 


For " Ih'entf.'heim ” rant “ I’rjiiushi-iin.” 


:54:n' 

1 

12 1.J 


Tho Ht'idaio' xhtudd raid: " 'J'he inojui-substitiitetl derivative.s are eblellj’ those 
eoiifainiiik suhstltnciifs in (jiara) jHisition 5, the i.redominaiice 0/ tills type' 
iirlshiK from . . 

O .. 

11979 

1 

“• 

II 

For •• tnr, and oil ... -IS ” raid " nism its rate of alisoi ption of oxygen. 
(J. Coles and ” 

111'.:., li:: 

11982 

1 

39 


For "iglassl . . . .1. H, ” read ” sjillnterles-s and reinforced ylas-s. .7, Cox.” 




... 

All till' values lor tlx- thlekuess of the. air flima aud tlie ealeiilated values of 
M {tlie ratio Tuir Toxidc) shoubl l»c muitiplled bv 10. 

” »i 


2 

— 

12 

For ” 2 r.;i ” raid " 29 8.” 

" tt 


2 


11 

For ” 0-09 ” raid " fp9.” 

No. .'.1 -Dim-. 10 ;; 

11992 

2 

la 

— 

For “(‘oohaas” raid " t.'oolhaaa.” 


2 

2« 

— 

T/ie t'lfuidiou should raid: ” (A-i-A’-t-A ” . . .).” 

o • . 


1 

i 

— 

For "blow” raid "run.” , 

.. 

:mT 

1 

1 

— 

For ” -q- n'-‘b' \ <t rr- '' read" .pd-he’ 

•Nil. M l; 


1 

24 

— 

For ” 12.840p,'(p-i-y) ” read ” 128,10()p/(p-f 7).” 

356X 

“ 

“ 


/or “ iJurton ” read ” Buxton.” 
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THE ANALYSIS OF ORGANIC RUBBER 
VULCANISING ACCELERATORS.'^ 

By T. Callan, M.Sc., Pir.D., and 
P liniY"' BSc., A.I.C. 

uses. u ifitrod\iction of organic aocplcratfirs of 

—Contplctt many organic conjpounds which woris 

14,572 (If/ obscure clieinical substances merely of 
il!444 (itiSbitcrcst have come into wide commercial 
11 Ilf till’ #h work has been carried out and recorded 
Bio comparative vulcnniHing powers of 
farious accelerators, but very often only the trade 
lame of the accelerator used is stated, and no clue 
B giv'en as to its composition, so that it is often 
lifficult to co-ordinate the results of different workers, 
larticularly as the same chemical substance may 
Iccur commercially under various projirietary names, 
the practice of using aoceli'rators sold under a (rade 
fame, without any indication of the class of com- 
found to which they belong or degree of purity, has 
mdoubtedly cheeked progress in t|ie use of accclrra- 
OTs in the rubtier iiulustry. It is tberefore very 
lesirable that there shiaild be reliable metliods 
ivailable for the identification and quantitative de- 
eriniuation of the many widely different substances 
ised as accelerators, since there is very little pub- 
islied information likely to be of assistance. 

It would be inqjossible to prc.sent a scbemi' which 
vould embrace the whole of the multitudinous sub- 
itances, both inorganic and organic, which have been 
jirojiOBcd or tried as rubber accelerators. Of (his 
lonsiderable number, however, only' relatively few 
ire met with connnercially, and the object of this 
taper is to deal with the identilieation and qiianUta- 
ivo analysis of a few of the more widely used organic 
lecelerators. We shall therefore contipe ourseUes in 
he present paper to the following ; - Modium phenol- 

! b and naphtholati’, aldehyde-ammonia, nitroso 
mpounds. the aryl-substituted guanidine.s and bi- 
anides, Ihioe.arbanilide, the dithiocarbamates and 
rre.sponding thiuram disulphides, which includes 
obably most of the accelerators now used in com- 
hercial quantities. 

We do not jiropose to treat of the more familiar 
lubstances such as aniline etc. Oommercial orgauii' 
lecelerators often contain considerable amounts (iqi 
10 90%) of inorganic substances such as calcium, 
nagnesium, and zinc o.xides, kaolin, etc., added 
'ither as active conatituenhs or merely as diluents, 
10 that a preliminary e.xamination is generally neces- 
lary before proceeding to the actual identification or 
ictermination of the organic constituent. 


' • tt a Joint meeting of tho Manolwnter Section and the Mai 
'erUon Inatitatloa of (ha Buhber Imluntrf on Doc. 7,1924. > 


Preliminnry ti'xt. 

A little of the sanqih’ is licatcd in a jxircelain oi 
silica crucible (not platinum). The odour of tlu 
evolved vapours is noted ; this may bo distinctly 
“ aromatic ” or “ ammoniaoal, ’ whilst certain sulphui 
compounds give a peculiarly unpleasant foetid odour 
If tliero is any ajipreciablc ash it is generally advisablt 
to examine this prior to pioceeding \i itii the examina¬ 
tion of tho original substance, as the removal of in 
organic .sub.stances is essential before ))roeecding wifi: 
the identification of the organic constituent. Ir 
order to effect this a ]iortion of the san)|)le is first sue 
ccssively exfr,acted for a short time oiilv' with thi 
following solv'cnts in the order named by boiliny 
under a reflux eomlenser on a waler liiitli : (1 

])etroleum ether, b.p. 40 ’- hO'', (2) el tier, (,‘t) benzene 
(4) alcohol, (,')) water, (kimplele exiraefion is not t( 
bo aimed at, but rather file extraction is to lie con 
finned only snflieiontly long to allow of the seleetioi 
of an appropriate solvent for purification of Die bulb 
of the saiiqile. 

Tetrolcuni oilier often remov'e.s ti'aees of tarry ami 
oily impurities and ii\ yomo cases traces of fri’t 
sul))liui', and this preliminary p,,! often 

facilifatcs subsequent idenfilieation. The appropriai, 
solvent havdng thus been selected, the main bulk o) 
Die sample is extracted and Die organic constitueni 
rei’overed from the filtered solution by evaporation. 

Havdng thus obtained a quantity of the organiv 
eonstiluent free from diluents, Die first operaDoi 
should be to determine Die prcsciiei' or absence ol 
nitrogen, .sulphur, and metals such ns zine, sodium 
etc. Nitrogen and sulphur are best delected Ity 
fusing with sodium by Die ordinary ineDiods, ami 
oDiej' elcmcnt.s tested for by driving off Die organii 
matter by gentle ignition and sub,sequent exaiiiinatioi 
of the residue by the ordinarv metliods of qualitativi 
analysis. The results of Die.se tests make it pos.sibl( 
to relegate the sub.staiiees to one or other of the fol¬ 
lowing groups, Diose members with which Die present 
pajicr deals being given below : — 

(1 ) and S ab/irni. Sodium pheuolate. 

Sotlium naphtholate. 

(2) ,V oiili/ present. Nitroso eouipouiids. 

(luaiiidines. 

Biguanides. 

Aldehyde-ammonia. 

(ff) S only pre.tent. Thio-aeids. 

(4) .V and .S' present. Tliiooarbanilidc ami its ho- 
mologues. 

Alkyl-ammonium and met<SlIo> 
dithioearbamates. . 

Thiuram disulphides. 
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Group I .— Nitroijen and mlphur absent. 

Hod'mm phenolale. and sodium naphtholate. Those! 
■-■810 roadily soluble; in weeteu', uiiel eiiving to hydrolysis 
their seilutioiis reeii’t slreuiiely alkiiliiio to litiuiis or 
Brilliant Yolleiw ]i;i])i'r. If in addition the sample 
contains fres' e-eeustie' soda, a reel eeoleiration is obtained 
on spottiiifr a Hohiliem em to Titan Yellow (Thiazol 
Yellow (!) ]iie)ie‘r. 'I'o distiiiffuish hetweem the two, 
an aque'ous solution is aeidifieel with dilute suljihiu-ic 
aeiel, when in the case eif the naphtholate an iin- 
nieelinte; ])ree’ij)itato of naphthol is preidue'od, whilst 
the jehi'iiedate seilution reunains eekeir (unle.ss the solu- 
tie>n is ve*r\ eejnejentrated, ■when an eiily laye»r of 
phe-nol is preielueeod) anel em aeletinj; hreimini! water a 
co])ious white preeijiitate of tribromeijihene)! is pro- 
duejed. 

Quantilatii'e determination of soditirn phenolale. 
Sodium pheinolate may lee- rje])ielly anel accurately 
eh'lermine'el by titratiem with stanehirel peetassium 
bromati'T 2--.'! f;. of the samjile! is elisseilveel in 
wate-r anel meidc up tei b(HI e e. Te) 25 e.e'. elf this 
seilutieen are- aelele-el 15 c.e-. eif hyelreiehleirio ae'id and 
10 e.c. eef 2(1');, peitassium breunidc sedutiem. The solu- 
tiem is then titrate'el with A'/'i pe)tas.sium bromate 
until a test spot on stareh iodielee ]iaper shows the 
presence of a slight cAce’Ss eif fre’e' bremiine. The' end¬ 
point is very sharp. (1 c.e.of Y/obreminte’—O-tl03S()7 g. 
of sodium iihemedate.) 1(K» e.c. eif the same .solution 
of the sample is then titrate’el with iV/IO hydro¬ 
chloric ae!iel, using phe'iuilphthale'iu as inelieiateir. 
If this titrei is e(|uivielent to the- breimate' titre, the 
sample is ne-utral soelium pheneilate ; if it is highe-r 
than the broniiite titri' sample contains fre'C 
alkali and i'“' .eeeieiunt eif this prese-nt can be- e'ale'.u- 
liili'd Ireim the elillVrence' in thei titre-s. If the aeiel titre 
is less than the- breimate' titre', fre'C ]ihe'nol is present. 

Sodium phenolate' is freejuently me't with e'emtaining 
water eif eTystallisiitiem. A seielium phe-nolate! of 
excellent appe-areine'C, solel as an ae‘e-e'lei’ator, teste-d 
To-tC)'), both by bromate! anel aeiel titration, thee re- 
maineh'r be'ing water eif eTvstallisation whie'h was not 
lewt on eh'iing in meno. 'j'he, water of cry.stallisation 
cannot be eletermincel satisfacleirily by drying at 
lot)" C,, as a certain amount eif deeeim])o.sitiem takes 
jilaee. 

Sodium p-naphthoiate— tiKw is best eh'termined by 
titrating with a .stanelarel .seilution eif eliazeitised p-ni- 
troanilini' aeeording to the* methoel eleserilie'ii by 
Vaulii'l,* the' e'nd-point being, heiwcver, be'st obtained 
by speitting the reaction mixture ein to filter paper 
anel enntinuing the addition of the- diazo .solution 
'until the rim of the' spot gives a faint eiiloration with 
a elrop of the original najihtholate .solution. 

Group II .— Xitrogen only present. 

Tn this grou|i are' includeel basic amino-cornpounds 
sill'll as aniline, najihthylajnini', m- gnel p-jihenyleiie- 
dianiiiu's. pipi-rieline, et&i., nitroso conipounils, e.jr., 
p-nitreisiidiini'thyliinilini^*ji,a.rylguaiiielines anel lii- 
guanidi's, alileliyele-atffobnia, etc. The simpler 
amines are geni'iiilly easily recognisable anil can be 
detefmincd by well established methoils,^ and so will 


' Callan and HendC]»on, J.. 102 ^, 16]-104t. 

• Vaiibel, “ Quantitative Bcstlmnmng orgaulschor VcrWndiinkeu,*' Vol. 11. 


not be dealt with hero in detail. In general, the 
wimary aromatic monoamines are easily detected by 
(1) the carbylamino reaction, and (2) the fact that 
when dissolved in dilute mineral acid they reatit 
with sodium nitrite, forming diazo solutions which 
give a red colour on spotting on filter jiapcr into an 
alkaline solution of )3-naphthol. rn-lfiaraines give 

dei'p brown solutions on treatment with nitrous acid," 
whilst p-diamines on adding first aniline hydrochloride 
solution followed by potassium bichromate' give an 
intense blue coloration. p-Phenylenodiamine cun be 
rapidly and accurately determined by the method of ' 
C'allan and Henderson (.f., IftiSf, 408 t), 

(a) A’itroso compounds (p-nitrosodimethylaniline, ! 
p-nitrosophenol, a-TUtro80-)3-naphthol). Of these, 
nitrosophenol is the only one which gives Liebc-r- i 
mann's “ nitroso ” reaction. ) 

p-Hitrosodimethylaniline is a green power mode¬ 
rately soluble in water, the solution being deep; 
j’ellowish-brmvi\. It is generally sold for use as an 
acg(!lerator in the form of a wet paste, 
p-Nitrosophenol is a dark brown powder slightly , 
sohdde in water ; the solution is pale greenish-yellow, i 
and on adding sorlium hydroxide turns a deep brown. 

re-Nitroso-)ii-naphthol is brown in colour, slightly' 
soluhlein water giving a light brown coloured solution, ■ 
which turns bright yellowish-green on adding sodium i 
hydroxide. Its solution in dilute alcohol or acetone, 
gives a dark brown precipitate of an iron complex oi^ 
adiling a b-rrie salt solution. .i l 

p-Nilrosoilimcthyh»niline can readily be distiiYa 
guished from the'lither two by fhe fact'that on' 
duction with zinc and dilule acid it forms p-amino- ' 
diinethyliiniiine (as - dime(hyl-p-phenylcnediamine)L 
which gives Methylene, Blue on adding a little hydro-” 
gen sulphide solution and a few drops of ferric ehioride 
.solution. 


Quantitatice determination of nitroso compounds. ^ 
Each of the above .substa.nceH may readily and I 
accurately be didcrmini'd by trealing wulh excess of a| 
standardised solution of titanous chloride'* or sul-| 
phate.^ It is, however, important that the solution! 
of a known weight of sample, to which has been added | 
excess of the titanous solution, should be slowly I 
heated to about (iO '—70" only. If the solution is ; 
rajiidly heated to the boiling jioint (as is jiermis.sible \ 
with nitro comjiounds), decomposition appears to J 
take place and low results are obtained. This is par-1 
ticularly noticeable with nitroso-(8-naj)hthol. After 1 
heating for a few minutes at (it)''—70", the solution is i 
cooled and the e.xcess of titanous solution determined ' 
by t.itration with standard iron alum in the usual way,'^ 
Clauser'’ has jmblishcd a method which is specific j 
for nitroso compounds (c.g., in admixturo with * 
nitro compounds). It depends upon the fact that 
phenylhydrazinc reacts on nitroso compounds in ' 
acetic acid .solution, liberating one molecule of nitrogen 
per mol. of nitro.so com])Ound. 

W We have investigated this method exhaustively' in 
the case of ^J-nitrosophenol and find that it is tedious 


* Km’cht and Hiljlitrt, " Xow lleductlon MetbodH In Volumetric Atudv-ilk,'’ 
p, 76(iei8i‘d.). 

* Oallan, llendfwon. and Strafford, J., 1020, 88 t, 

. 1901, 34r 891. 
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Lo carry out and requires coasiderable practice and 
manipulative skill to get anything likc^ concordant 
results. Kven with the greatest care the rcstilis are 
liable, to vary w ithin 5%, as shown by the result s in the 
tollowing table (Table I.). Tt cannot, therefore, be 
•cconinicnded for technical analysis. 

Tahu-: 1. 

Kj^pcriiiu 1 ‘f-i on drMrniuuition of nihosophonol hi/ ('/an'trr'.i 
* tnelhiHl. 


'No. 

1 


s<if»i>rth bv titan‘2ii 
\Vt tjiKfii 

(MiriH 
01-18rt 

om« 

0-1 


HUhtbnto. 

<■ f. Si follft b'cl NUrO'to|thfii<)l 

to N T P ) falc irtun \ol. 
l!o l O;. j 

\i-j. I 


24 « 
2t}i) 
27 M 
27 3 


94 
93 3 
9:m 
1)0 0 


i) Ari/IgiiaiiidiHca. This group includes some of 
most wiilciy used accelerators, i.g., diphcnyl- 
nidine ((^H^ NHljthNH, and triphcnvlguanidiiie 


J.NHhC: N C„H, 


Previous to these sub- 


ices coming into commercial u,se as rubber acccic- 
irs, they were comparatively obscure organic 
inicals, and ndiablc information as to tlunr idcntili- 
on and determination is scanty, 
hoy are usually prepared by condensing thio- 
ranilide or its homologucs with ammonia or a 
nary aromatic amine in ])rcscncc of lead coni- 
^ids. 'J'lius with thiocarbanilide and ainiiKaiia 
nin ]>roduct is ,s 7 /»i-di|ihenylguanidinc, whereas 
gives .■n/»H-triphenvlguanidine : 
r,-NH).,('-S -I XH-I H,,S. 

“r, A\Hh(hS ! ('„ir,,xVHj- (('fiH,Nk),(; 1 

limber of other aromatic amini's, r r/.. o- and 
jllines, have been used eonimereially in place of 
so that numerous isomeric and homologous 
'^nes are met with eonimereially, r , 7 ., phenyl-n- 
?and plienyl-yi-lolyignaiiidines, di-o- and di-p- 

1 guanidines. |ihenyl-di-o-tolyi- and ]ihen\l-di- 
yl-guanidines, tri-o-tolyl- and tri-p tolyl- giiaiii- 
is, etc. 

urther, a eoniniereial accelerator may be (and 
n i.s) a mi.Kture of isomers, probably from having 
I prejiared from eoniniereial jiroduels ; for 
;ple, a tri-o-tolylguanidiiK' may contain a eon- 
lile jiroportion of the ])ara isomer, due to the 
jiine used in its manufaetnre containing 
^\ne, and though giving after reery.staili.salion 
^Inl w'hite product ap|iarently pure, its inelting- 
V be low anil indefinite and not eorresjiond 
Kited in the literature. 

tying the gi'iieral reactions of the ar\l- 
Swe shall indieati' the methods which we 
S^iseful in determining the eon.stitution of 
jpianidines. 

’ proprriif'f! of Ihr nrijlyuaiiidhies. 

■ arytS(j|,nidin('S form colourless crystals or white 
'Owners, almost insoluble in water but easily soluble 
i alcohol. They are organic bases, and easily di.s- 
iilvo on warming with dilute acids, t'austie soda re- 
reeipitate.s the bases from these solutions as a 
occulent precipitate. 

A characteristic property is the sparing solubility of 
ertain of their salts—c. 17 .. the nitrates, jiierates, per- 
lilorates, and thiocyanates. This solubility varies 



Avith the different members for example, the thio- 
C 3 'anato and ]ierelilorale ol Iriphenvigiianidinc are, 
eon.siderablv less soluble thini the eorresjionding^ 
salts of dipheiiylguanidine. The ar\Iguanidines imi 
sutfieientlv strong bases to allow of aeeiiratc titration . 
with standard acid under suitable eonditions, and the 
determination of the neutriilisatioii eipiivident is of 
very eonsiderable value in identifying and deter¬ 
mining these substances : (l-.'i l-ll g. is di.ssolved in 
neutral alcohol and titrated with jY/TO h\dioehlorie 
acid,using Hroimqihenol Blue as indicator. Theeoloiir 
change at the end-point, from blue to vellowish- 
green, is very distinct. The arylgiianidines are 
mono-acid bases, so that one grani-nioleeule requires 
Ib.lHIOe.e. of A/ID H('1 for iieutndisation l)i)ihenyl- 
guanidine has been propo.sed as a standard in acidi- 
metrv and alkalimetry,® but its value in Ibis res)iect 
is, in oiir ojiinion, very questionable, as most s.inqiles 
of di|ihenylguanidine contain traces or more of tri- 
jihenylguanidine from wliieh it is ver\ dillii nlt .to free 
them. Tripheqvlguanidine would be a nni<-li more 
suitable substance for this ]inrpose, as it has a higher 
moleeuliir weight and can readily be obtained in a 
verv high degree of purif\- bv recr\stalli,sation from 
benzene or toluene 

In order lo identifv fiillv an accelerator whieh, pos¬ 
sessing propiTties similar to those outlined above 
(aleohol-sohible base giving sparingly soluble nitrate 
and jiierate etc.), is suspected to be a guanidine, the 
follow'iiig determinations made on thi' reer\.stallised 
liroduct are necessary; (1) Neutralisation equivalent, 
(1!) molecular weiglit, (if) melting] loi lit, (I )|)ierate value. 

ymtrolindJioii njitinih ill 'I'liis is determined on 
the reer\stallised substnnee in the wav alreadv 
described In the absence of alkaline substances, 
such us ealeiuni o.vide or carbonate etc . a determina¬ 
tion also on the original siibstanee alfords a means of 
determining the amount of organic hase actually 
[iresent in the sanqile. 

Molcdiliir iiriglil Bast’ has jiiiblished a method 
for the determination of nioleeiilar weights which we 
have found extremel\ valuable as a means of identi- 
fving not onlv guanidines luit other organic accelera¬ 
tors as well, as the method is simple and can rapidly 
be carried out without special a|ipar.iliis.’ The 
nii'tliod depemis upon the fact that camphor used as 
a .solvent in the deleruiination of nioli'ciilar weights 
bv the depression of the lree/,ing-)ioint method has a 
large freezing-point dejiression (40 for a concentra¬ 
tion of 1 g.-niol. per kg of .solvent). Beekmann ther¬ 
mometer niav eon.sequently be disjiensed with and 
the determination of the free/.ing-jioini dejiression ' 
I'lirried out with an ordinarv melting-point apjiaratus. 
The method was originallv deseritied for miero- 
niolecular-wi'ight determinations, using dnlv a 
few milligrams of the siibstanee. but we have found it 
advisable to take rather larger quantitii's About 
l)-l g. of the substance is weiglual out. aeeuratel\' into 
a small specimen tube, Itl— 1 .a times the weight of 
camphor added and accuratelv weighed, and the 
mixture carefully melted, the tube being closed with 
a stopper during the melting to prcAcnt loss by 
Volatilisation. The melt i.s raijidlv cook'd, the top 

• C. A. Curltoii J. Amcr. Ck«ui. Soc., 1922, 44, 1499-1471. 

/ JJor., 1922, U. 105M064. 
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Inver Kcrji|»e(| away and rcjofitod, ami the n-maindfr 
Kiiiovi'd trf)ni the tuho and well mixed. A ])ortii>n in 
tlu-n traiiisferred to a ineltinf(-point iuhe with a very 
Htnall hull) at the hottom, and flie melting; point 
determined in any ordinary tyjie of lueltin^-point 
HpparatuH, nsinf^ a Ihennoineler readin^^ from about 
I4t) to I90 'Dk* meltin^'-point taken in when th(‘ 
lawt eryntal dmppears from tin* Ii<(Mid melt. 

'I able II j'ivea tin* re.stdtH obtained with a mmdter 
of ataalerators In certain eaHCM the determination 
waH made licfnre the identity of the Hubstanee had 
b**en e.stal.IiMlicd 'riie approximate molecular weight 
thuH olttiuned. taken in eonjnn<-tion with the neu¬ 
tralisation equualent, is mo.st valualth' in identif\iiig 
a parti< iilar guanidim*. 


'J’aiii.k It. 


M'-ltHii' |•{>illt of rjitiipltor. ijHi'd 17fM 

h.'j.Msaoii ii.r I iiiol. in UHiu of latiiplKM in 
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• .'^ottic (|> I oiii|'<'->tll(iii look ihiruit' Mu- tru ltiii" 


MiIIiik/ iKiinl. 'I'llr iiii'ltin;,' poiiil is (iftcii of coii- 
sidcr.ililc v;iliic. i's|)cciiill\ iii llio ciisc ol mixed 
{.'ii.-midines Siieli mixed emmidines may lie of two 
I.V|ies, II/. a mixliin' of dipheiiyl- and triiifienyl- 
I'liaindmes liax iiie dill'ereid inoU'eiilac weights ami a 
mixture ol isomeis sueli as plienx I n tolyli;uaiiidme 
and jiiienxl //-tol\lunaniiline SiU’li mixtures are in- 
die.ited ||\ t lie elianye in meltilif; poiid on reervstal- 
lisat'ion, lint in only the lirst class ol nnxturi’ is tlieix* 
a. elianj'e in nioleenlar weieht and neni ralisal inn 
('(■piix'alent. so Ifial the latter determinations, taken in 
eonjnnetinn with the ineltino point hefoi(> and after 
reerxstalh.sation, affords a I'elialih' method of dis- 
|•rimlnaline hi'tween these two (_xpes of mixed 
ynanidines. 

Tun 11 III. 


Afi/fntiif points nf rtiiious tjuainihins. 
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I-KH 

111 <e-i4:.’ 
14.5 141.V 
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Hi:" iiiie 
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Pirralc nthu M'lie i>ier.ite.s of live arylguanidines 
arc very sparingly solulile in water, and under tho 
conditions givt'n below can be prai'tieally quantita¬ 
tively jireeipitated As tlu' information in the 
literature about the solubility of tlie pieratea is very 
seanty, Ave iiave determined tho solubility of the 
]>icratcs of some of the bettor-knowu guanidine. 


This Avas detiTmined in each case by shaking the re- 
crystallised piciato Avith di,stilh‘d Avati*r in a stoppered 
bottle in a thermostat ; a jmrtion of the liquid w'aa 
remoA'(*<l from the bottle at intervals and filtered, 
and 10<^ c.c. of the clear filtrate titrated AA'ith titanous 
sulphate to obtain the piorate content, the shaking 
heing continued until a constant A'alue aah^ obtaine<l 
for this titre, and from it the solubility of the picrate 
was ealeulatod. 

'I'.MILK IV. 


t^olubdtlirs aiul tneffimj jKfints of plcuttcs of various suhslituted 
ijaanuh/u's. 

>w>tiil>ilitv In 
.M*'ltlik« poitil H;Ui-r ut llIJ-’C. 

, , (iini’ori ). 1 pf <lls«oI\«“» In 

4i;»M.-I»nhifi>l«kirt»iiiliric plcrnh' i7o;i' r.loo purtn 

p,nn Tiipli* iiyl«uniii<IUn‘ pn rato .. 182 0 * .. 12 0;>(I imrUt 

I’ln‘nvltnlvlaiiHui.niii! phrato . r.7 :>‘ ^750 parts 

TTU-lfilylyuaniiUii. pi. niit- .. 1710 H740 parts 

• UaluH (.r Atiif-r eiiriM .s.>< . nxHi. JJ, IK4) Kivr-H mp. an ISO’. 
MiilUkfH ( • lilciitill'vition of Oifc'dTiif ('•uiipoiin.N,’' A’ol II No «H‘M 

f<lv4*H tm.* IHI'. ■ ' 

t riHlimcT (MuiidfOi . 13 ^rivp^ ti„. soliil.ililv a» : 1 part ile^olvos In 
12.200 of Will. I at 1.'. . - u *■ 


'J’ht' siMiring solubility of the picrates afi 
means of obtaining a pure derivatiA^o from an . 
Cdinmereial Kimnidme, and it is often adrisiUil 
to prepare tlie |iierate and determine its eonipoi ...Ai, 
ami henee tlie moleeular weight of t]i<‘ guanidine, hv 
the met find given lielow rather tfian to determine the 
moleeular weight of the reerystallised product liy 
thi' eiunphor method, or liv the neutralisation 
efjuivalent. whieli migtd- result in frnetionatioii of a i 
mixture of guanidines during the reerystallisation : 
jiroeess. .\r(ireo\er, the weight of jiierate ol.uuned i,s;; 
a diri-et measure of tlie guanidine present i 

I hi* following is the method of precipitation xd 
lias lieen worki'd out and xxliieh gives praetk, 
rpiantilative yields with the guanidines met W' 
commereially d-;( - (I f g “ of aeeeleratiir is weigl'\ 
out neeurati'l.v inlo a 10(I-e e l.eaker ami dissolxxl . 
liy warming willi Id <■ e, of water and 3 - de e. of iV/, 
liMlroehlorie acid, any insoluhle matter heing hltei^^\J 
oif and washed with a little tint water. 'I'he liltn™ i 
and Wiisliings are diluted lo 2:1 e.e., cooled to ah(®J 
dd ’ and od e e of cold l'’„ arpieous jiierie aehM 
added with stirring. 'I'he mixture is allowed to standi 
for at least 3 hours, x.itli oeeasional stirring, and , 
ttien filtered thi'ough a fare.! (looeh erueihle and 
wa.slied with cold water in small ]im*tions of 2 -3 e.e. 
at a time iiiilil ihe liltrate no longer reiwts ■ to ' 
litmus paper. As a rule 2d e.e. of water is ; dt, J 

Imt in eertain eases Ihe preei])ilate is very voh. .,us , 
tri-<)-tol\Igiianidiiie pierate) and in such eases# 
the precipitate she.nid he gently pressed together i 
xvith n glass rod so that the pump may remove all,' 
traces ot mother liipior, and the x.ash-water inei’cased 
to 3d 0 . 0 . After draining at the pump, the erneiblo ' 
and contents are dried at lOd” until e .istant in 
weight. 

Picric acid content of pierate. 0*1 g. of the dried 
pierate is weighed out aoeurately into a 2r)0-c.c. 
flask, 7 e.e. of concentrated snljihnric acid added to 
dissolve the jiicrate, and then Id c.c. of water. The ' 
solution is eiaxled and #50 e.e. of titanous suljdiate 
solution, containing approximately 2% of TijtSO^lj, 


* If tlip acrelerator i» siit-pfctoil to be a blguanlilo (nw Int«r) 0 i5—0*2 ft.' 
only BlionJU b« taken. 
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to be a bipiianido should be determined by the ('iim- 
j)hor method and its neutralisation equivalent deter¬ 
mined by titration with standard aeid and Brorno- 
jihcnol Blue. The nitrogen content should then bo 
determined by Dumas’ method and the numbei' of 
atoiiLs of nitrogen per molecule thus obtained. 
being obtained for a bigu.uiide a.s against N.. for an 
arylgii.inidine. 

The billowing results were obtained uith a eoni- 
mereial sample of o tolylbiguanide : .Melting point 
140" I4D. strength as D,,14, 3 X 5 by titration 
0.'5-5'’„. moisture 4-!)t)%. The sanqile wa.s then re- 
ery.stalli.sed from iiater and the air-dried crystals 
found to contain 4-ti7",', of water IHjO 

requires 4-.r>()%). 'Phe water-free product (dried at 
100 “) gave llie following analytical data :— 


U.|. 


.Afdlrt iilai tt'i'ig'ltf 

J’miti 

< iiiii)>li<>r iB'iit DiIKatlon 
iiiotinni. I'tjuiN 'J'liftiiy, 


lilt 

’I’hi'OtV. 


.. (I) is'.i ifii im •{:)«i .5C.0 

12} I'm 

•IB util I 3t0, IHO) 1-11 


o-'l'olylbiguanide dilfers from tin' guanidines in 
giving a pierate which contains '1 mols. of |)icrie acid 
to 1 mol. of base. 'I'hus four jircparations of the 
pierate contained TO-oO"/,, 70'.S8‘)„. 70'48%, and 
7(t-(il')(, of picric aeid respectively— theory for a di- 
]>icratc requiring 70-.')7'l|,. The second molecule of 
jiierie acid is. liowevei’, only loosely combined as on 
reervstalli.sing from alcohol partial deeonqiosition 
takes place. Tims a sample of aeid pierate containing 
70'tir’,„ of picric acid contained only (i 8 'D;,', after re- 
crystallising from alcohol. W'l' have so far had no 
opportunity of e.xarnining other biguanidcs to .see if 
the property of forming dijiicrates is common to this 
class of compounds. 

. 'I'his substanr e is readily iden- 
tilled and does not need much mention here. It melts 
at !)(> and is soluble in water, the solution being 
strongly alkaline. 'riii' aqueous solution can be 
titrated quantitatively with standard acid, using 
Methvl Bed asindicator. Acetaldch\ de is liberated by 
the ri-action and may be tested for in the usual ways. 

('ommercial sanqiles frequently contain a small 
amount of free lime. This, if jiresent, may be deter¬ 
mined by e.xtractiijg a known weight of the sample 
with hot bcnzi'ne (in ijhich aldehyde-ammonia is 
faii ly readily soluble), 'nie residue is filtered oft, sus¬ 
pended in water, and titrated vith ;Y/I() hulro- 
chloiic aeid. using phenolphthalein as iiulieator to 
give the free lime content, and continuing the titra¬ 
tion using lifetln I Orange to determine any calcium 
carbonate which may be present. 

Group III.—tiulphur only ptrfuvt. 

The chief re])re.sentatives of this class are dithio- 
acids, !.(/., dithiobenzoic acid. We, have, however, 
not liad the opportunity of examining commercial 
accelerators belonging to this ela.ss and do not 
propose therefore to treat of them. 

Group 1V.—Niirognt and nulgdmr jm’.fipni. 

This group includes certain well-known accelerators 
such as thiocarbunilide and derivatives of dithio- 
carbamic acid. 


Tlnnrarbanihdr (dipln iiyJlIiioiiirii) (CjH^NHljCS. 
This ]iroduct is jirepurcd commercially by the direct 
eonden.sation of aniline an<l carbon di.sulphide. 
Other aroinatie amines, c 1 / . o- or p tolnidiiic, may be 
eniiiloyed and a series ot siibstitutcil Ihioearliimiiides 
thus obtained. Tliiocarbanilide itself is a white, 
neutral substance which docs not give a pierate. It 
is alnio.st in.soluble in water, but easilv soluble in 
warm alcohol and ervstallise.s from it on cooling in the 
form of white glittering leallefs. m.p l.'il ('. 

Tliiocarbanilide may be qua lit it at ively determined 
by titrat ion with potassium bromale. one molecule ab¬ 
sorbing 4 atoms of broinine: O'.'l—(1-4 g. of the sample 
is dissolved in 2 tl c c. of glacial acetic acid and 2 (t c.c. 
of water, H) c e. of -Jtl'h, iiotassium bromide solution 
and .') c.c. of concentrated h\drochloric aeid arc 
added. The solution is warmed to 2.7 - HP” and 
titrated with .V,."i bromatc .solution till a te.st spot 
gives a reaction on starch iodide jiaper persisting for 
2 4 miimtes after the last addition of bromate 

solution (I c.c. of .V/o bromate (t-(l().")7 g.of thioearb- 
aiiilide). ('ommeieial s.inqiles occasionally contain 
a trace of aniline, which also absorbs bromine. 'I'his 
may be delerniiiied as follows ■ 20 g. of the sample 

is shaken with ItIO c.c. of cold ililnie hvdroelilorie 
acid (1 : 4). the liquid is liltcred anil the liltrate and 
washings are diluted to about 2 (l(t c c.. and after 
adding .7 c.c. of 20",, ]iotas.sium bromide solution, 
titrated with A'/o bromate solution at the room 
temperature. Any aniline thus found should be 
allowed for in the determination of tliiocarbanilide 
by bromale titration. t'oiiimercial samjiles also 
generally contain small amounts of siib.stances which 
contain more sulphur than tliiocarbanilide: coiise- 
qucntly a delerminalion of the sulphur content is 
often of value in judging the ipiality of a saniple. 
Tiaces of free suijihur ma v be also present : such 
may be detected by cxtr.ieting in a. So.xlilet apparalim 
with carbon disulphide in the usual way. 

Dclcriuiiiiilioii of lolol .sulphur in Ihiorurhantlidr. 
'J’hiocarlianilide and its .substituted derivatives are 
readily decomposed liy ignition with an iiitiniate 
nii.xlure of lime and dry soditini carbonate (4:1): 
under suitable conditions the .sulphur is ipianti- 
tatively retained by the iiii.xture. and may be deter¬ 
mined as barium sulphate in the usual way. 'The 
ignition is conveniently carried out in a silica tube, 
of ajijiroxinialcly the dimensions of a test-tube. A 
layer of the pure mixture of lime anil sodium car¬ 
bonate is first )iut in the tube to a depth of about 
i in , and then there is added about 0-2 g. of thio- 
earbanilide which has been intimately mixed W'ith 
about 2 g of the mixture of lime and sodium car¬ 
bonate : liiially the lube is lightly tilled with 
the mixture of lime and sodium carbonate to within 
about li ill. from the top. about 8 g. of the mixture 
being required in all. 'The tube is siqqiorted in an in¬ 
clined position and then gradually heated, starting at 
the top. When the toj> is hot, the lower jiortiou is 
gradually heated vcith another Bunsen burner, atiil 
linally the whole tube is raised to 11 red heat. 'The 
total time of heating is about I hour. ^ 

After cooling, the contents of the tube are ex¬ 
tracted with water. 20 c.c. of saturated bromine 

Callan and JleiidersQii, J., 1U22, 101 t. ' 
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ftdded with tho usual pnvautionH® ami the solutiou 
boiled j^ently for 10 luiiiutCH ia au atmosphere of 
carbon dioxi(l(‘. After coolinji^, th<r exet‘ss of titanous 
sulphates is rlctermined f>y titration with a stamlanl 
iron alum Holulion in the usual way. 'Du* iron alum 
sidutioii is best standardis^'d ag.iirist pure, rocrys- 
tallised pierie acid. Tin* foliowiny table ('falfle V ) 
^ives the results obtaimal with a number of pure and 
eommereial t^uanidine^ by the above method. The 
last coluirm (mol. \vl. ot bast* eale. from composition 
;of pierate) is <»f eonsuh-rable interest, as it ^nves tlie 
mean rnolecuiar ueifrlit of alt guanidines present. 


tain a proportion, up to 10%, of triphenylguanidinf 
ami, as previously mentioned, this has the effect of 
r(•duein^^ tlie apparent stren^h as given by the titra¬ 
tion with stamlard acid. Otlier eommon impurities 
are lead salts and a by-product of manufacture, 
letrapheiivlbiguanide, both of Avhich arc insohibk 
in hot toluene, in whitrh diphenylgtianidino readil> 
di.ssolv(*s. 

TripItninlfjuanidiHc. A gocul coniniereial sainpU 
should titrate at least \)i)% with standard acid, usin^ 
Bromopiu'iiol lilue as indicator, should liav(i a 
melting point not lower than 14.‘iand should contain 
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In the ease of certain commercial diphenylguanidiiu's 
the values oblaiimd an* liigher than n'fpiired Ijy the 
diphenyl-dt‘rivttti\<*. and we were in fact ab[(^ to 
isolate tnphem*) guanidine from tlu'se prodm-ts by 
/raetional reervstallisali(jn of tin* h\dntehloride. It 
should be noted that if a sample of 1ri)dieny!guani<line 
contains dijdienylguanidine the* direct titration by 
means of standard acid and Bromoplu'iiol Blue gives 
a lietitiously high \alue for the basic content <*aleu- 
lated as triphenyJguanidim* thus a mj.vturc con¬ 
taining of triplieiul- and of diphenyl- 

guanidine and .’{•O'’,, of inert matter would titrate* as 
lOO'*,, triph<*n_\ Iguanidnu*. Sm'li a mixture, how¬ 
ever. would 1)0 at onc(‘ Imlicated by the molecular 
weight of the mi\e»l picrales obtained. It is within 
our own knowi<*(lge that samples of accelerator bi*- 
licved to bi* diphenylguaiiidine. and t<'sted as such in 
the vidcanising prot-ess. were in fact mi.xtures con¬ 
taining a consideral)le Jimount ot t rij»hcn\Iguaiiidine. 

The most commonh used guantdim's are .vyuf- 
di])lienyl- and AV/m-triphcnyl-guaiiidmes. 

Dlfthnnfhjuauidhir A good eommereial sam])le 
should have a melting point not 1 ow<t than 142' 

t siiould contain at least OB’., of alcohol solubh* 
caiculatod as tliphenylguanKline when titrated 
N ;l<) hydrochloric aeul using Broinopheuol 
,„as indicator, ami slioukl eomjiletcly })ass a (Hb 
I’l-ac^ftUy all borftniereiul sumph's con- 

^ HU»b«rt, <*tt. Callan, Uouilvreon, mid S(raifor<l, W. 


not more than I'),, msolubh* in hot toluene Jt 
should complct<'ly [»ass a (iO-iuesh si<‘ve. The follow’- 
ing qualitative* test will lx* found xeiy useful in ord<*i 
to dilferentiate ra])i(lly betwec'ii diplieni IguaniiliiK 
and tripheiiylguanidlne. 

To o c.c. of a solution of the l>a.s<“ di.''Solved in a 
slight excess of dilute hydrocldonc aei<l, 1 c c of 10% 
ammonium lhio<‘yanato solution or jiereliloric 
acid is added. l.’n(l(‘r tliesi* conditions ])urc dipljcnyl- 
guanidine gives no pri'eipitate w'hiist trijiheuyl- 
guanidim* gives an immediate heavy white i)rci*ipitate, 
Coiimiercdal sam()k's of diphenylguanidine usuallv 
give a tinhidity or precipitate, the amount of wlucli 
aifords a rough iudicatioii of the quantity of tri- 
phenylguanidiiie jiryseni. 

(c) . I nilbiguait idiM {(fuani/lgumi idinf^-s). At least 
one member of this class, o-tolj/Wiijiiai>idc 

NTlyC(:ATf}NlT(‘(:NH) mk(\;Hi('l% i 

is now on the mark«'t as a vulcanising acceleratoi 
under a trade name. The phenyl- and tolyl-bi- 
guaniiles arc wliite substances, moderately solubh 
ill cold and easily solulile in hot water, and orystallisi 
from water in glittering plates. Their jiqueom 
solutions are strongly alkaline to litmus, and oi 
addition of a drop of eopi)er sulphate .solution giv( 
an immediate pinkish floeculent proci])itate. The> 
are thus readily di.stinguishod from the arylguan 
idines. The molecular w eight of a substance suspectec 
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water is added, and the solution heated for a))out 20 
minutes to oxidise any sulphide. The liquid is tlien 
made sliglitly acid with hydroeliloric acid, laiiled till 
the bromine is removed, filtered, and the filtrate and 
washings ])rccipitated at the lioiling point with 
barium ehloride solution in the usual rvay. A blank 
determination must lie carried out on the same 
amounts of reagent.s to allow for any sulphate presi nt. 
ft' is noteworthy that the camphor nu'tliod for deter¬ 
mining the molecular weight fails in tlie case of thio- 
carbanilide, anil hence the method cannot be em¬ 
ployed in distinguishing tliiocarbanilide from its 
higher substitution products, c.t/., ditolylthiouica. 
'I'he following are examples of results obtained with 


pure samples 


\Vt of 


5rolr«*iilnr 


\vr. 

C.TIllpllOl 


Tb'prfs- liftcr- 


ti(lv<-ll. 

trtkoti. 

M p. 

.‘■It'li, lllillril. '1 

Thl<H'aiiMiiiiiti<> 

If 

0lOlH , 



.. 22-.. 


IMWS’l . 

. 1 OSbIl . 

1 0 

iNrt 171 


O'fl.Mfi 

. <1744-1 

1 O -H ” 

liH» 1<t7 

ni-o-liilt Ifhhuji'i ,t 

0 


I.W-7 

22 1 IH7 

111 iriiiDiiiiM 

inxiixi . 

11 ROhl 

\r,i 2 

. 21 (5 . 184 


A good commercial samjilc of tliiocarbanilide should 
have a melting jioint not lower than 1-17-5''’ and 
should test at least ll-l",, by the bromate titration ; it 
should not contain more than a trace of aniline and 
inorgaiiie matter (ash), and should completely pass a 
;5(t-me.sh sieve. 

Siih/fliliilid Ikioi-arbairilidi'tf. JJi-o-loli/llliiounti-. 

This substance er)st.allises 
from alcohol in fine white needles of m p. 155 '. It 
cannot- be titrated by means of potassium bromate, 
as, although absorption takes place, no definite end¬ 
point can be obtained. 

Di'li-tohjVhionna. This is only very sparingly 
soluble in aleohol, and is best recry.stalli.seil from 
ben/.i-ne. The reer\stalli.sed substance melts at 
175°. The sulphur content of these two compounds 
may be determined by the method described under 
thiocarlianilide. A sulphur determination on thi' re- 
erystallised ])roduet i.s of great h<‘lp in characterising 
a .srdistance suspected to lie thioearbanilide or a sub¬ 
stituted tliiocarbanilide. 

Del-ini I ires of (lilHontrbamir urid. The alk;il deri¬ 
vatives of dithioearbamic acid, NH.j-CS-SH, are fre¬ 
quently u.sed as accelerators and various derivatives 
are met with commercially, the NH» group of the 
])arent substance being substituted bv methyl, ethyl, 
or ]>iperidyl groups, whilst the acidic hydrogen may 
he .substituted liy metals .such as zinc, or aliphatic 
amines may be added on to give substituted 
ammonium salts. 'I'hese substances are very 
readily jirepared by the direct, union of carbon di¬ 
sulphide and an amine, and as most amines react 
readily a eonsidi'rable number of deriv'ativcs are 
liossilile, but only the following are generally met 
with eommcreially : dimethylammonium dimcthyldi- 
thiocarbamatc (CHjlsN-CiS-SiNHjlfTTj)^; di- 
ethylammonium diethyldithioearbainato (tjlj 
N-C.S-SNH.ifOjHjlj ; zine diraethyldithioc.arbamate 
[((TljljN t 'S-Sia Zn, and the corresponding zine diethyl 
derivative and piperidinium pijKTidyldithio- 
carba mat e (piperidinium pentamethylenedithioearb- 
amate). 

As a class these substances are readily recognised 
by the fact that they liberate carbon disulphide on 


warming with dilute sulphuric acid, the sulphate of 
the corresponding amine being simultaneouely formed. 
After distilling off the carbon disuljihide, the residual 
solution is made alkaline and the liberated ba,so re¬ 
covered by distillation, and identified b\ conv'erting 
into the eorresjionding platimehloiide and determin¬ 
ing the platinum content of this by ignition Piper- 
iflino is reedily recognised by its odour and by reeon- 
v'erting into the ditliioearbanuite derivative liy tre.it- 
ing with carbon disul])hide and dcteinniung the 
melting point of the provluet (172 ) after re- 
cry.stallising from alcohol 

'I’hese substances are such jiowerful accelerators 
that they are usually sold eomnu'icially in the form 
of mi.xtures containing a- considerable amount of 
diluent such as kaolin. 'I’hi' deti-rmination of tha, 
amount of active constituent, therefore becomes a' 
matter of considerable importance, and hence the 
following methoil has been devised. It i.s based on 
the fact that fho.se substances deeompose qiianti- 
tativ'ely on disfiPation with dilute aeid into earlaai 
disulphide, which can be distilled oil and ileterinmed 
by absorption in alcoholic ]iolasli and titration of the 
-Muithate produced” and the amine which can be 
sub.sequently liberated by caustic alkali and deter¬ 
mined by ilistilling into excess of standard aeid, c.g., 
N(t'Jf 5 ).',-C«-.S-NH„((.',H 5 ), I H.„S 04 

■ esj |Nll((W 2 l...H,S 04 . 

[N((', 4 Hj)jCS-S-l, 4 Zn+ 21 l 2 S ()4 

- -2(:S3 i |Mf(('.,H„).,|.,.ll,,S(),, i ZiiSOj. 
About 1 g. of the substaiiee (or a. correspondingly 
larger amount in the case of fhe diluted mixtures) is 
weighed out into .a long-necked roiind-hotlomed 
fla.sk which can hi- connected by niean.s of ground 
glass joints to a large-bulbed I'-lnbe.” This is in 
turn connected to a smaller one, and both are charged 
with approximately 2 .Y alcoholic potash, the huge one 
holding about 25 c c and the smaller one about 2 c.e. ; 
25 c.e. of fit)'/,, sulphuric aciil is run in to the llask 
through till' centre tube, which passes almost to the 
bottom of the flask, and the mixture is brought to the 
boiling point and kejit gently boiling for about 30 
minutes, a gentle current of air being eontiniiouslv' 
drawn through the apparatus The carbon di¬ 
sulphide which is liberated is reidily absorbed by'the 
alcoholic potash, forming potassium xanthate, which 
may be titrated with A'/IO iodine solution in presence 
of .sodium bicarbonate after neutralising the free 
alkali with dilute aci-tic aeid : 
t’.S, |-('.,H50)r 1 KOH KS ( S-()('.,H-, | llaO 
2H S-Cfi ■ (K'.,H 5 4 31 S.,(( 'St)('„H.,), 4 2 H1. 

1 c.e. A"|(i iodiiie--0-0(10l g-mol. CSj (bltfiOl 
g.-mol. of a dithiocarhaniate 

After the reiiiov'al of the carbon disul|)hide, the 
alkaline .solution in the absorption tuhi-s is replaced 
by 20 c c. of A'/l sulphuric aeid, the residual solution 
in the flask made alkaline with caustic .soda, and the 
liberated amine distilled off, a slow eurrent of air 
being continuously a.spirated through the apjiaratus. 
The excess of standard acid in the absorption tubfis 
is finally titrated with A'/5 .sodium hydroxide, using 
Methyl Red as indicator. 

" KaJdiir.., .1. nxKi, '.: 2 ii CAKUnc. coiiipu-H rima., ib. i.'.hs. 

“ t'/. Roberttou. " The Ih tcrriiluittloii ol Hatogcjw In UiKaiilo I'omiiomnjH,’' 
Choin. Soc. Tnuia, 1015, 10T, 002-907. 
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From tho above cquatioiiH it will be seen that 
alkyliMiiinoniurn alk.vklilbiocarbaniateh when treated 
(W ileaeribed above give two niola. of amine for each 
mol. of earbou diHulphide and himee give an aeid 
titre twice that of thi' ioiline litre, whereaa in the 
CiiHC of a metallic salt the two titres are idcmtieal. 

Jn tho ease of metallie salts the sulistanee,after 
removal of any inorganic diluent by extracting with 
benzene, .should bo gently ignited and the ash 
examined for metal.s. particularly zinc. The detir- 
mination of Kueh a metal in the reerystallised jiro- 
^ duct gives at once the nioleeular weight of the eom- 
jimind and alTords a valuable mean.s of iilentiliealion. 
The following are the results we have obtained with 
"various dilhioearhaniates and eonnnereial sanijiles ot 
Tieeelerators belonging to this class 
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The alkyl dithioearbaimttes are readily converted 
into the cotlesponding thiurain di.snl|ihiiles hx treat¬ 
ment in alcoholic solution vxith iodine, which is 
rapidly absorbed with precipitation of the thiuram 
disulphide. 

JKjN-CS'.Sll NIfK.,-i 1.. lUNCS-SSCSMt,, I 
f!K.,NHlII 

W'e have inxesiigated the reaetion in the ease of 
' several dithioearbamates which are soluble iu 
alcohol, and find that it jiroeei'ds f|uanlilatively when 
.V , 1(1 iodine solution is used at ordinary tenijierature, 
and hence alford.s a convenient volumetric method of 
analysis. Thu.s O-iHI'.ll g. of piperidiniuni piperid- 
yldithioearbamate dis.soKed in 2d c.e. of alcohol re- 
fplired IKi'tld e.c. of .V/10 iodine, corres])onding to 
1(1(1'',, ])iperidnnum piperidyldithioearbamate. The 
titration mixture should be dilutexi somewhat xvith 
water towards the end of the titration in order to 
obtain a sharp end-point xvith staieh indicator. 

Thiiiiiit'i (/(.<?(//,/oWi.v. .\s .stated above, these are 
formed by the oxidation of the eorresjionding dithio- 
carbnmates. They are obtaiiu'd as xvell-delined 
erystiilline substain es on reerx stallising from alcohol, 
piperidylthiuram disulphide baxing ni.p. lilJ' and 
'tetniethylthiuram disulphide 7(1'. 

, The thiuram disuljihides are less reaetixe than the 
dithioearbamates .and diller from I hem hx being only 
l^.yery slightly attacked b,v heating xvith dilute acids, 
g^ftli'i i" '*'’1 absorbing iodine. Since they are rpianti- 
*^tativoly formed from the dithiiKiarbiiinates by oxida¬ 
tion, it was thought that it might he jiossihle to 


reduce them quantitatively back to the corresponding 
dithioearbamie acid, xxhieh could then be determined 
bv tlie method previously described. Various re¬ 
ducing agents in alkaline and aeid soluliou were 
tried, c.g., sodium and alcohol, aluminium and 
caustic soda, zinc and magnesium xx'ith sulphuric acid, 
stannous chloride, titanous salts, etc. Tn several 
ease.s the reduction proceeded too far, xvith the forma- 
tion of hydrogen sulphide, and in others the re¬ 
action xx'as incomplete or too sloxx’ to ho of practical 
use. Magnesium tilings xxith sulphuric acid in 
aqiu'ous aleoliolie solution xvas, hoxvever, found to 
gixe very satisfactory results, the rcax-lion proceeding 
Mrioothl.v ami quantitatively. Fnder these conditions 
the flithioearbamio aeid as produced splits uji imme¬ 
diately into carbon disulphide and the sulphate of 
the amine, I)o(h of xvhicli can be determined as pre- 
vioxisly described in llie ease ot tho, alkyldithio- 
earbaimites. 

|{ 2 N-('.SSSCS:S 1 !., I- 2 H = 2 R 2 N-CS-.SH = 

2 njNri -t 2 C,s„. 

Tile folloxviiig are ilie details of the metliod as 
tinaliy adopted ; d ii- O-f g. of tlie tliiiiram disulpliide 
is xveiglied mil aei arately into a simihu' flask to the 
one previously preserilied for the aiialvsis of dithio- 
earliamaies, dissolved in -Kl--•’id c.e, of aleoiiol, 1 to 
2 g. of magnesium tilings added, and the flask eon- 
iieeted to the I'-tuiies eontainiiig 2iV alcoholic 
jiotasli. Ahout ad e e. of sulphuric aeid is then 
,graduall,v added m jiortioiis of a fexv e e. at a 
time and Ihe mixiure sloxxly raised to ilie lioil, a sloxv 
eiirrent of air lieiiig eontiniiously aspirated through 
the ajiparatus. .After aliout ad minuics (lie yelloxv 
■solution lieeomi's eolourless, indicating tlie eomjiletion 
of tlie reaetion. 'I'lie lie,ding is continued for aliout 
1.7 minutes longer to ensure complete remox'al of (he 
volatile products 'i'lie .solution in tlie absorjit ion tulie 
is tlien titrated xxilli iodine as lu'cviously deserihed, 
and the liquid in Ilie llask made alivaline, the liberated 
amine distilh-il oxer into exee.ss .standard aeid and de¬ 
termined ill (lie usual way. From the equation pre- 
xdously gix'en it xvdl be seen tiuit 1 g.-mol. of a 
thiuram disulphide on reduction gives 2 g -mols.of 
carbon disulphide and 2 g,-mols, of tlie amine ; lieiiee 
I e.c. of .V/ld iodine d-OdOda g.-mol. and 1 e o. of 
A’/IO acid di-dddOa g.-mol.—e./., 1 e e, of .V/ld 
iodine or .V/ld aeid ()-dl4b g. of tetruellu Ithiuram 
disul)iliide (mol xvt, 2i)()), or d-dlCiO g. of piperidyl- 
tbiuram disulpliidi' (mol. xvt. 220). 

The folloxxiiig are ihe results oiitaiiied xxith xarioiis 
samples of tliiiiram disiiljihide.s. 
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A MODinCATION OF THE 
GROSVENOR HUMIDITY CHART. 

BY O. J. OKKENI'IKI.n, A.1.0. 

The (i.Mijil inotliod of .stating I lie '* liiiinidity ” of ,iir 
01 - other gase.s in as “ graiins (ounces or poiiiid.s) of 
water vapour per cubic foot,” hut owing to the oliangc 
of volume of a gas with temperature, this method 
givo.s no constant ha.si3 on wliicli calculate. Al.so, 
since air is described a.s being, say, 5(1% .saturateci 
when the water vapour exerts one-half of its sat urat ion 
pre.ssuro at the given temperature, itfollow'sthattlu'ro 
i.s more air in a c\d)ic fo(jt at 50% satui'ation than at 
100% saturation ; c ij.. at 00'’' F., inie cubic foot con¬ 
tains at 100% saturation, O-O00.S2(i4 lb. of water and 
0-075008 lb. of dry air, and at 50% .saturation, 
0-0004132 lb. of water and t)-07500t) lb. of dry air 
(datafrom Kempo’s ‘‘ Kiigineiir's Yearbook ’’for 1021, 
p. 1.590). Thus “ percentage humidity ” i.s not 
really a comparable percentage, andoven ata constant 
temperature there is no con.staiit basisforcalculations. 

To provide such a b.a,si.S| \V. H. (Irosvenor* pro¬ 
posed a. very simple measure of humidity, namely, 
“ pounds of water vajiour per pound of dry air.” 
The advantage of this i.s obvious, for a pound of dry 
uir is a constant amount, iri-t-sjicctivc of i-hang(-s of 
temperature. prcssiu-<', or humidity. Calculations 
made, on this basis be(mme very simple indeed. It 
is curious that since tin- pubheation of this pa|)er, 
very little attention has been ])atd t-o it. So far as 
the author is aware, no mention of the system has 
been made in any publication, excepting in ‘‘ Ibiiu-i- 
p’ IS of Chemical Engineering ” (by Walker, Low^is, and 
Au -ug p,j|) McGraw-Hill, 1923), in which the 
ity.st„m is fully do.seribed. 

The following definitions are made t- 

Ahnohte humidiltj {h) is the number of pounds of 
-.1 ater vapour carried by one pound of dry air. 

PercentOije. Imr. ’dity is the number of pouiuls of 
water vapou^.a-ried by one pound of dry air at a 
detinitotemjierature, divided by the number of pound.s 
of vapour which one |)ound of di-y air would carry if 
it were completely saturated at the same temjierature. 
It is to be emphasi.sed that* this is not the .same as 
“ percentage relative humidity,” discussed above. 

Humid heal (n) is the quantity of heat necessary to 
raise the temperature of one pound of dry air, plus 
such water vapour as it contains, by 1“ E. (or 1“ 0.). 
f Specific volume is the volume occupied by onopouml 
of air, when dry. 

Humid volume is the volume occupied by one pound 
of dry air, plus such wat('r vapour as it contains. 

The proposed modification. 

This system, and the chart accompanying it, an- 
useful enough in calculations affecting dryers, humidi¬ 
fiers, etc., whore water vajjour is carried by air. 
Clearly the above definitions can be read as applying 


to any other gas, and the chart ma\ be used, if Us 
humidity ordinate.s arc elongat(-d in (la- ratio (mol. -^rt. 
of air) ■ (mol. wt. of tin-ga.s). The "adiabalii-(-ooling 
curves” eauiKit bo list'd for any other gas than air. 

In many indusirial proi-esses, c.f/., the predm-tion 
of coal ga.s, prodin-er gas, etc., the piodm-tion is 
nu-asured by a meter in cubic feet, but the mole<-ular 
weight varies from day to day. In order, tlu-refore, 
to use the original chart, a ga.s sample would have 
to bo analysed every time an observation was taken, 
in order to compute the average molecular weight,, 
However, from the temperature and pressure at tho 
meter, it is easy to calculate tho flow of gas in pound- 
moieeules pi-r hour, irrespective of tho molecular 
weight. 

The propo.sed modification, therefore, is to express 
tho humidity of a gas as jiouuds of w-ater per 
pound-mol. of dry gas, instead of per pound of dry 
ga.s In the accompanying i-hart, the liiu-s for 100%, 
80%, etc. humiiiity, and for sjiei-ilie volume and 
humid volume, have been calculati-d directly from 
(Jrosvenor’s original figun's, by mulli))lying by the 
molecular weight of air, whit-h, also calculated from 
his figures, has bei-n taken as 28-98. The lines for 
huniid heat, and the adiabatic eoc'ling lim-s. mu.st 
difi't-r with the molecular specific heat (.MOp) of 
different ga.ses. For exact work wifh a particular 
gas of given composition, those lines wotild bo re¬ 
calculated fi-om the formulao, 

Molecular humid heat (S)= Mt!p |-I)-48H. 


Adiabatic cooling lines 



S 

rw 


(r,v datent heat of steam, per lb. at the w-et bulb 
temperaturo in question. For a di.scus.sion of theso 
equations, and a description of the uses of adiabatic 
cooling lines, soo “Principles of Chemical Engineer- 
iug,” loc. cit.) On this chart, a value of 7-25 has been 
taken for the molecular specific fu'at. That this is a 
fair av'crago value for all industrial ga.Hes is shown 
by the following table, in which tho analy.se.s are 
derived from “The Calorific Value of Gas,” by J. H. 
Coste, except those for coal ga.s, which w-ero taken 
at a coke works under the author’s supervision, 
widely different ones being chosen in this case for 
contrast. The S 2 )ccilic heats of the constituent gases 
arc taken from data in I he above book, and also 
from an article by Lewis and itandall (J. Amer. 
Chem. iSoc., 1912, 1128). “ Illuminants” have been 

i-ounted as ethylene. 

'J’he noce.ssity for this modification of Crosvenor's 
system occurred to the author during some observa- 
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tioiiK on tho offieioiiey of Home gas coolora on u 
ookp-ovcn plant. The gas in qnostion, after i)a.ssing 
tliroiigh a “ sei'])()ntini) ” air cooler, enter.H a series of 
water eiroleis at about (ill'' C. 'J'tie quantities 
observable are the gas and water tenqierature.s 
entering and leaving e.ieli cooler, and the rate of 
llott' of gas (by a nu'ter situateil after all the coolers) 
but not the rate of flow of water. Jn order, there- 
fore, to calculate the rate of tran.sfer of heat from gas 
to water, it is necessirv to know the heat content 
of th<’ gas, and its Ininiulity. That the gas is satur¬ 
ated at all [xiinl.s in the .sy.stem is shown by the fact 
that liquor issiws from the seal jsit of every cooliw. 
To a)i|)ly th(^ (Jrosvenor chart would entail a gas 
analy.sis for every set of obsi-rvations. Hy the use 


heat, in C.h.u. per pound-mol. of dry gas (=S). 
(One Centigrade heat unit, C.h.u., is the quantity of 
heat ncees.Haiy to raise one pound of water by 
1“C.) 

'I'licn heat content - C8T (C.h u. per hour passing 
the point in question). 

Or (2) choosing a suitable value for the probable 
MCp of the gas eonsiilererl, read oil the latent heat of 
steam at the temperature T, from the chart (=r) 
and 

Heat content- -GT(MCp-f rH). 

The latter method is more accurate, but involves 
slightly more trouble. Other examples of the use of 
the chart will bo a])parent. It must be remembered 


Jfianiililif churl, iiioilijicd from the (.hoHVtnor chorl. 

A Iti'ttl n( lut k-/nj) (C.h.u p-;! Ill 11,0). 0 - WiiturtiU-d voliiuif t'S tuiH' (tuh (t. ju-r Ht.-mol dry niw). 

B htiiuld hfiil m lutimdlly, D -SiKiillc volumf w Ifinji, (cub it. per Ib.-iaol dry giis). 


7J T IJ 7H HO H-2 8 4 HO 8H DO 02 04 0 0 Utiiiuil hc.if (C.lni ]" C .pfl lb.- 0 iol<lry g«s>. 



of the modification here presented, no gas analyses 
are necessary. The pi-oeeilure is .as follows :— 
if V recorded gas flow, in cub. ft. per hour. 

'1' gas temperature at meter. 
j! absolute gas pressure at meter (mm.). 
r humid volume at T“0., from the chart., 
then Vp;7(iO- cub ft. per hour at 7IH) mm. nndT°C., 
and therefore Vp/7t)t)r Ib.-mols. dry gas per hour - G 
(say). 

From tli«|^corded gas tenqx'rature at any ob.ser- 
vatiou jsimPiho water vapour per isiund-moi. of dry 
gas is ro^d from tho chart ( H). The heat content 
of the that point can then be determined by 

ojtdj of tiiWi:methods. The heat content with which 
concomed is tho sensible heat of the gas above 
pin* the latent heat of the water vapour 

Accepting the value, 7'25, for MGp, read from 
the plot of humid heat versus humidity, the humid 


that tho chart ap])lies to a total jiressm-e of 760 mm., 
and for any other pressure, p mm., the humidity 
read from the chart must be multiplied by the factor, 
l('i)jp. This is only an ajiproximation, and is not 
accurate when the jiartial pressure of water vapour is 
not small compared with 760 mm. Tho adiabatic 
cooling lines have been included in the chaii for the 
sake of completeness, but their only probable use is 
in eases of drying of substances by hot flue gases, 
since wet-bulb tenqioratures of coal gas, producer gas, 
and other industrial gasiw would usually be vitiated 
owing to the presence of dust and other suspended 
imuurities. 

As has been shown, the chart is applicable to all 
important gases, although it is not intended to super¬ 
sede tho original oiio for the many operations in 
which air is the carrier, such as drying, air condition¬ 
ing, etc., in which the original whl probably be at 
least equally convenient. 
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CALCIUM SULPHATE CEMENT * 

BY C. L. HADDON, M.SC., A.I.C., A.INST.r., AND 
M. A. W. BROWN, B.SO. 

The principal objects of this research were ;— 

(1) To detcrniine the munber of allotropic inodilica- 
tions of anhydrous calcium sulphate. 

(2) To ex])lain dilTenmces in setting properties of 
calcium sulphate from different sourct-s. 

(3) To examine the acceleration of setting by 
other sulphates. 

(4) To inve,stigato the nature of interc•rystallin(^ 
adhesion from the evidence obtainable from calcium 
sulphate (cement. 

Calcium sulphate exists in three forma which differ 
from one another in their water of crystallisation. 
They are 

(1) The anhydrous salt, CaSOj, which occurs in 
nature us anhydrite, and is the principal con¬ 
stituent of flooring plaster. 

(2) The hemihydrate, 2 CaS 04 ,H 20 , which is the 
important constituent of plaster of Paris. 

(3) 3'ho dihydi'ate, C!aS 04 , 2 H 20 , which ocinirs as 
gypsum in nature, and is the normal form of 
calcium sulphate in precipitates. 

VanT Hoff' distinguished two forma of anhydrous 
calcium sulphate, one of which he called " soluble 
anhydrite,” but his conclusions have been adversely 
criticised.^ Practically all later workers® have dis¬ 
tinguished two or more forms, the evidence being 
the variation in solubility and sidting properties of 
flooring plaster according to its mode of prejraral ion 
and varying solubility. Keane®, on very little expe¬ 
rimental evidence, conchrded that only one allo¬ 
tropic modification of calcium sulphate exists, the 
difference in setting rates being due to difference in 
grain size. Desclr® alsd saw no reason for the 
existence of more than one modification. 

The original explanation of the setting of flooring 
plaster and plaster of Paris by Lc (Ihatolier'’ was that 
the plaster dissolved, and the less soluble dihydrato 
was precipitated as interlocking needles, which gave 
the final cement its mechanical strength. It was 
shown by one of the present authors* that not more 
than half the mechanical strength is due to this 
interlocking—a possibihty which had been earlier and 
independently suggested by Desch.'* Lo Chateber’s 
main evidence was that in alcoholic solutions he was 
able to precipitate such crystals, but Von Weimarie 
has since shown that the nature of a precipitate 
depends on the degree of supersaturation, and also 
upon the solubility of the precipitate, every possible 

* Read at a meetuig o{ tlia Newraatle Section on Jan, 16,1624, 


type of precipitate of the same substance lieing 
obtainable, from a gelatin()U.s ma.ss to W(''ll-delined 
crystals, by varying these conditions. 

Ostwald and Wolski" investigated the setting of 
plaster of Paris from the colloidal standpoint. Tliej' 
found that:—(1) On mixing with water it forms a 
colloidal solution of greatly inoriniscd viscosity. On 
deposition of crystals, the viscosity falls. (2) Grain 
size has an enormous effect on lua.xiimim viscosity. 
(3) The ago of the, ground material affects the maxi¬ 
mum viscosity, wliiidi decreases until it becomes 
constant W'ith material at least, one month old. He 
explains thi.s a.s due to agglomeration of ]jarlicles. 

Neiigebauer®, in experimenfs on .so-called “ soluble 
anhydrite ” of varying water content, found that 
aluminium sulphate—a powerful aceeleiator of set¬ 
ting -did not increase tlie maximum I'iseosily, but 
caused it to be reached earlier. He did not continue 
any ex])crimcnt.s once the maximum was passed. He 
ivas unable to fiiul any increase in viscosity as regards 
flooring phuitcr, and explained its setting jiroperties 
as due to its lime content. 

Weissenberger® examined the colloid chemistry of 
aidiydrite, but employed a wrong method, which will 
be diseu.ssed later. His experimental evidence thus 
needs revision and his conclusioiw are valueless. 

Kohland® examined the effect of dissolved salts on 
the setting rates, and enunciated the law that “ salts 
which increase the solubility of calcium sulphate 
increase the setting specil and vice versa ” This has 
been disproved in i^eilain ca-ses by one of the authors,'* 
and will be discusseil later, 

Davis* has shown by the occurrence of a jieriod of 
induction in the dehydration of dihydratc that two 
ntodifications of (taS 04 , 2 H 2 U exi.st, and one of the 
present authors has eonlirmod this by showing that 
when certain accelerators arc used tlicre is first an 
increase followed by a decrease to a constant level 
when the strength of briqticttcs, under equal condi¬ 
tions of wetness, is plotted against tiniiu 

Solubiliti/. 

The solubility of the alleged allotropic modifications 
of anliydrotis calcium sulphate mu-st differ except 
at the inversion point, and if the variations iti setting 
speeds are due to this, the difference in solubility 
must be considerable. The solubility was therefore 
deterniimal. 

Solubility figures for anhydrous cah ium sulphate 
are liable to the following errors; -(I) Very fine 
particles are appreciably more soluble than normal 
particles, and with sparingly soluble substances 
supersaturated solutions are formed (2) anJiydrou.s 
calcium sulphate absorbs moisture from the air to 
form hemihydrate (see later). Marignac found the 



Journal of tk^ SoefUjfrajf Chemical /ndiMliy. 

12t ■“ UAniJON AND Bhown.—-Cai.oii:m Sultdate Cement. |.Tnn. 18, W2<. 


solubility of Iho hi'inihydiiilc at ordinary tfiniicrii- 
turos to bo about 10 n per litre ; (!!) trom (2) it seems 
probable that vi’ry tinely divided aiibydrous suit on 
coininf! into eontuet. with water will absorb it to form 
the more soluble hemihydiate, at a speed suflieiently 
rapid to atl'eet solubility determinations; (4) anliy- 
drous ealeium .sulphate di.'-solves very slowly and 
considerable lime is neee.sMiry for saturation. 

In order to eliminate these errors, the most im¬ 
portant of which is (2). the salt, in certain mstanees, 
was shalaai several times with water, and sefiarated 
by eentrifiieiiif'. It was then washed with mixtures 
of alcohol ami water eontainin;' j'radually mercasinj' 
percentajees of ahaihol, and dried in a current of 
waim air. (Quantities of t)-.") and l-l) o were jilaced in 
two HMt-ee,. Ilasks eontainin;!! water saturated with 
respect to dihydrale. 'I'he Ilasks were placed in a 
thermostat for .'i hours and frequently .shaken to 
maintain a tiiibiil solution. The solutions were then 
filtered, the llrst few' e.i'. bein;; rejected, and the 
ealeium sulphate determined either as barium sul¬ 
phate or voliimetrieally as oxalate. There was no 
ajipreeiable hulration in any ease e.xamined. 
" Soluble aiiliyilrite" with a. lart;e water eonlent 
showed niiieh hidiatioii, but the lieures are not in¬ 
cluded here When the impurity (I'.e., hemihydrate, 
etc ) is siii.dl, if A solubility usiiie te.") g. quantities 
and A t x that iisin;; 1 y ijuantities, then \ -x is the 
.loliibility ot anhy ilrous calcium sulphate. 

If the impurity is hif^her, this method yields un¬ 
sat isfaetory results as the more lii;;hly sujiersaturated 
solutions |ireeipitate dihydrate. The degree ot 
.setting thus caused was aseertaineit in ev'cry ease by 
determining the loss on ignition of the carefully dried 
insoluble residue 

The solubility ligiires .shown in Table A wiTe 
obtained 'I'he tloniing plaster christened Karle's 
cement was some very iiure llooring plaster made by 
ignition at .'itMl" ('. The "soluble anhydrite” was 
prepared by heating pure dihydrate to TSII' ('. for 
12 hours, ami thoroughly washing and centrifuging 
to renioxe hemihydrate. 
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The two samples ot Karle's cement were washed 
and centrifuged at ditlerent times, 'I'he hast two 
samples were not thus treated. The anhydrite had 
probably absoibed a little moisture to form liemi- 
hydrate. This is strong evideiiei' of the existence, of 
only one allotropie modilieation of anhydrous eal- 
bium sulphate. 

Similarly the solubility of anhydrous ealeium sul¬ 
phate in .fjo ('uS(> 4 ,.hHjO solution was found to be 
2-08 g. per litix- (the mean of live determinations 
with Karle's cement anil anhydrite). Corresponding 
tigures for the solubility of the dihydrate were 
2'0!) and THS g. of (,'ttS 04 pm' litre, showing in each 


ea.si' a greater solubility of the anhydrous salt of 
tl-20 g. iwr litre. In other expiTiments with “ soluble 
anhydrite” which had absorbed moisture, this 
nTo[H)rtional increase in solubility was found to 
hold true in ealeium chloride solutions ; i.e., w'hen 
the inversion point is not a[ipreciably affected, the 
sohibilitie.8 ot diifereiit hydrates of the sarni' salt 
bear a constant rejatioiishi)) to one another in 
solutions of diifereiit salts in water. 

It a])|)ears to the authors that, except when solu¬ 
tions are so eoneentrateil as seriously' to aifect the 
iiu'ersion point of gy'))sum, each iiiodifieation of cal- 
eium suljihate. yii'lds the same substance in solution ; 
therefore, other s.ilts should .itTeet each moditieation 
ill the same wav Mo jiublished data appear to 
exist on this subject, exeejit contradictory data 
by ditlerent workers on the solubility of the allo- 
tronie, mndilieatiou.s of iihos)ihoru8 in different 
solvents, where the conditions are not strictly 
imrallel. 

As O-.V’/n of eonihined water corresponds to 8% of 
hemihydrate, it might be antie.ipated that when 
cement is made the concentration in solution would 
be that of hemihydrate. It was found that even with 
large priqiortions of water to plaster the sotting rate 
is sufficient to keep the quantity in solution below A g. 
))cr litre. This will be referred to later. Some 
‘‘.soluble anhydrite” which had absorbed r)% of 
moisture showed a maximum solubility of O log. 
per litre. 

borax, which retards the setting of plaster, a|i()re- 
ciably increases the solubility of gypsum. 

It is obvious that Kohland's theory is untenable. 
The more rapid solution of plaster in sulphate .solu¬ 
tions xvas .shown by shaking (i-u g. of plaster in .h() c.c. 
of water and copper sul|ihate solution respectively, 
thoroughly shaking, allowing to stand for .h minutes, 
.and rajiidly (iltering The eop]ier suljihate solution 
contained 2T4 g. per litre of ealeium sulphate as 
against I-TO g for water .Similarly, it was found 
that the electrical conductivity became, constant 
more rapidly with dilute copper sulphate solutions 
than when water alone, was used 

In another experiment ti-g. quantities ot Earle’s 
cement (which then showed a lo.ss on ignition of 
O-tk!"',,) were sliakeu with Kltt e c. of water and of 
2’5% copjier sulphate solution respectively; 25-c.e, 
quantities were abstracted, filtered, and an aliquot 
portion analysed The results are .shown in Table B. 
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'These results show that ciqiiicr sulphate eausos 
more rapid solution, and the greater difference of 
these solubility tigures from the saturation tigures of 
atiliydrous calcium sulphate, coupled with the, much 
greater amount of dihydrato formed, show that it 
also causes more ra[iid precipitation of dihydrate. 

In order to discover if the action of the copper 
sulphate was to eau.se peptisation of the solid par- 
ticlixs, which would thus dissolve more rapidly', the 
rate of solution being proportional to the surface, 
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some elutriation experiments were curried out. The 
modus operandi is descrilied later. Accurate results 
were impossible m solution of the hemihydrato 
affected the particle size and some dihydrate ap¬ 
peared to be deposited when copper sulphate solution 
was the elutriating medium. T'he re-sults show that 
measurable jioplisation docs not occur; hence tliis 
is not I he e.xplanation. 

The generally accepted theories of solution state 
that the solubility of a salt is decrcn.scd by the 
presence of another salt with a common ion excej)t 
when a double salt i.s formed, when the solubility 
increases. In the case of 0 aSO 4 , 2 H 2 O, the solubility 
continues to diminish with the presence in solution of 
increasing quantities of a second calcium salt, but 
when SO 4 " is the common ion, an anomalous solu¬ 
bility curve results iti practically every case. 

Published solubility figimes show that increasing 
quantities of sodium, potas.sium, animoiiium, mag¬ 
nesium, and copper sulphates continuously decrease 
the solubility of calcium sulphate to a minimum of 
about T.5 g. per litre, whcji from 10 to 110 g. per litre 
of the second salt is j)rc.sent. Further increases of Iho 
concentration of the second salt result in a gradually 
increasing solubility of calcium sulphate, till in 
certain instances its .solubility becomes considerably 
greater than in water. This phenomenon is probably 
connected with the strong accelerating action of 
sulphates, but no theory of solution appears to off<r 
any thoroughly satisfactory explanation of either 
phenomenon. 

'I'hc dissociation theory of Arrhenius might be 
o.xtcndcd to explain the solubility phenomenon by 
stating that while the sulphate ion of the second salt 
decreases solubility, the undissociated molecule in¬ 
creases it, and the undissociated calcium sulphate, 
in solution, as a nwult, is present under such con¬ 
ditions that passage into and out of solution is 
facilitated. A saturated solution of calcium sidphato 
i.s about f> 0 % dissociated in water, thus the accele¬ 
rating effect of other sulphates is more rapid than 
would bo exjffained by assuming that the setting 
speed varies as tin; concentration of undissociated 
molecules of calcium sulphate in solution. 

Th<- j’oimalion of honihydralc. 

One of I,ho distincti’^e properties of so-called 
“ soluble anhydrite ” is its ability to absorb moistiu'e 
from the atmosphere till it contains about (1 or 7%." 
The same property is shown by every modification, 
as .shown in liable 0. 

TAUUi (/. 

[.osd uti l^riiliou. 

l]lBt 

liiAtie. After liziie atated. 

Ptiru CaS 04 , 2 Hs 0 to 200° C. 

for 12 houm and krpt In stoppered 

•lottle .. .. .. .. I 00% • • 5 moiiUw later 

Sffoiid samplff slndlarlv mado and 

ki'pt In bottlo with fork stopper.. l-50% .. 6 10% 2 niontliB Intvi 

Karlf's xji'input kept In stoppercnl 

bottle .016% •• 1136% 18 mouths lat.er 

Pure CHSO«,2HaO Ignited to 760“ C‘, 

and kept In Htoppered Ixittle .. NIJ. . 0-27% 12 monllis later 

Thus the lower the temperature of preparation 
the higher is the rate of absorption, but as shown 
later, the particle, size increases with rise of tempera¬ 


ture ; BO it may be deduced fliat the rate of absorp¬ 
tion varies inversely as the si/.e of the particle, and 
probably directly as the total suifucc energy. That 
this water is present as homiliydrate is sliown quali¬ 
tatively by conductivity experiments and quantita¬ 
tively by elutriation exjicrimcnts. 

In elutriation of flooring plaster by aqueous .sohi- 
tions which had boon previously saturatc<l with 
anhych’ous calcium sulphate, there was alway.s a loss 
through solution of an amount approximately equal 
to that calculated from the water contetd ol the 
original plaster. When the original percentage was 
high, it was impossible to obtain satisfactory re.sults 
on account of the large pro()ortion dissolving. 

Two direct tost.s for tire formation of licmihydrato 
were carried out. In tiu! lirst., some. [lUio diliydi'alo 
was ignited at 700° 0. for 5 hours, ground to pass 
through a sievo 2r),(5(K> meshes per s(p inch, ami iiiti- 
m.atoly mixed with an equal quantity of puro dihy- 
dratc dried in a current of warm air. The mixture 
was kept in a scaled specimen tube ba' six months. 
The electrical conductivity was thou detenninod, 
25 c.c. of liquid being used and 0-1 g. of solid being 
added at a time. The temperature was constant at 
25°±0-08" C. 

Tabijc Di 

Tim*'. KcsNt.im't’, Tlin<‘ Jloslstuiic*' 

Mill. (Mims Min (.Mims. 

0 .. . 7:. i0(ii.a.('aS(‘«.2JJ,(»sol,) (I I « fttltlnl. 

01 g atiMotl 46 . 00 (1 

. (HI 0 1.0 . (HI M 


There is thus conclu.sivo evidence! of flio proscnco 
of a much more soluble con.slitucnt. These llgures 
differ from other conductivity figures in tliat willi 
each addition, tlu! first dccrea.se in resistance was 
followed by a small increase. This increase is 
obviously due to the deposition of di hydrate, and is 
duo to the large amount of dihydr.ite prc.scnt acting 
as crystalline nuclei, and periiaps ;dso tlio /1-modi- 
fieeation of tlio diliydrate beung formed by de¬ 
hydration, the diliydrate; initially crystallising as 
6 .salt except under sjiccial conditiems. 

In the .seconel experiment, mineral anbyelritc was 
liiicly ground, anel placed in a e.’ovcrcel dish over 
water for six months. At tho e.uid of that period, 
the powder was found to contain 1.5'05% of com- 
bincei water. Hero, of eiemrse;, thei first phase, the) 
formation of heraihyelratc, luid been comjilctcd, and 
tho seconel phase comrae,'uce'el. 

Klutriaiion. 

In the aiqiaratuB used for elutriation ji constant 
heead was obtained by an ovcrllow apparatus, and 
two ne)z/,lcB were employed, giving velocities of 
0-223 and 0-42 mm. per second rcspcctiv'cly, when 
the elutriating medium was saturate-d with anhy¬ 
drous calcium sulplrate ; 0 g. of the cement was 
mixed with a bone spatula with some of tho elu¬ 
triating liquid, and the suspension washeel into the; 
elutriating vessel. The elutriation was then com¬ 
menced, and the elutriated particles continuously 
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filtered off, the filtrate bcinj' transferred to a reser¬ 
voir. After six hours the o}«ra1ion was virtually 
complete, and the ex|K!riment stopixid. Perfect 
elutriatioii was impossible owing to the formation of 
more finely divided partichis, gradual solution, and 
also to slight setting when copper sulphate solutions 
were used for elutriation jmrposes. When the elu¬ 
triating medium was .V'/„ copper sulphate solution, 
the head was adjusted t,o give the same velocity, 
subsequent eomsqions for density and viscosity 
being made, 'I'Ik! amounts of elutriated solid and 
residue etc., were a.s(s itained by filtering, washing 
with saturated calcium sulphate solution, anrl 
igniting. The figure's are sliown in Table K. 


Kliitiltfiitg 

Wfth'r Hatiiratol wlHi 
2U,0 


f)% rapper riiilphiifp Hatniati'il 
with r.tSf), 211,0 


'I’Affhl'l K. 


SfNii'H of f'li.sn. 



ll'Hiltl, 

IfhMilC. 

J.OM. 

Mm. iK-i Nfi’. K. 

K 

K. 

.. 0 lijlj .. /1 U . 

:i'?7 


\j III 

:i 7r, 


Mi’tin, J (17 

M . 

0 14 

n 1-2 . 1 ‘M7 

7!-‘3 


V-::'7 . 

*2 li.'t 


Mc.'iti.2:;7 . 

2 27 

0 4fl 

(1 TZS .. f 1 

ij 


1 ‘ ■' 
M'lUl.llRl 

U HI . 

() 1(1 


flood duplicates were not obtained. 'J'he plaster 
contained 0'4(l';j, of water, corresponding to an aiiti- 
eipated loss of about (t-o g. if no setting occurred. 

The relative densities of water saturateil with 
ealeium sulphate, and of .Ttj, copper sulphate solution 
similarly K;tturated are lOl and l-ttd, and the abso¬ 
lute vi.seosit ies 0'()]2;J5 and O-OlUbO. 


Stokes’ well-known law states that v- 


<jr- 


(a-^) 


V being the constant velocity acquired by a paitiele 
of radius r in a liquid of viscosity r;, and (a—fi) the 
diiferenei' in sjieeilie gravity of the liquid and the 
soliil. 


'The s])ccifie gravity of anhydrous ealeium sulphate 
is 2'tt. A vi'loeity of (1-2211 mm. ])er second yields 
21-4",;, elutriated, and of (1-42 mm. per second, 45-4% 
in ealeium sulphate solut ion. A velocity of 0-223 mm. 
per second in eoiipcr sul]>hate solution is equivalent 
to (V velocity of 0-24!) mm. per second in water, 
which would bo (ixpected to elutriati! about 25%. 
'The actual amount elutriated was 2(i%. As the 
exia'rimcntal error is several per ci-nt., there is 
obviously no appreciable peptisat ion, which should 
occur if acceleration is to be explained thereby. 


Agijhmcmlinti of /larlidc.i. 

The etTeot of intensity and duration of heating on 
the size of particles was also investigated. To avoid 
any loss, dry paraffin was used as the elutriating 
medium. 

'The eon-stants for the paraflin were- velocity of 
V flow 0-233 mm, per second, sjiecilio gravity 0-817, 
and viscosity ()-02i)C2 dyne. 

The following results w-ere obtainedOriginal 
dihydrate, d 2-30, 5.5-8", elutriated. Oihydrate heated 
to 200° C. for 12 hours, .5!)-0%; heated to 440“ 0. for 
12 hours, 24-8%; and heated to 4-10° C. for (K) hours, 
8-9%. 'Thus, despite the greater amount of dihy¬ 
drate elutriated on account of its lower density 


(equivalent to 39% of anhydrous salt) it -will be seen 
tlmt dehydration decreases the size of particles, 
and agglomeration of particles is caused both by 
increasing the temperature and duration of heating. 

It is generally stated in text-books that the aggre¬ 
gation of particles when precipitates are boiled is (iue 
to the finer part icles re-dissolving, and precipitating 
on the coarse particles. That this is not the case 
with calcium sulphate is shovm by the data given 
below. 

The solubility of flooring plaster was determined 
at higher temjieratures under conditions similar to 
those in the solubility experiments previously 
described, 'The temperatures varied from 50° to 
G5° C. in different experiments. Between these 
temperatures the solubility of dihydrato varies from 
2-01 to 1-93 g. per litre, and the solubility of anhy¬ 
drous flooring plaster must be higher, as these tem¬ 
jieratures are below the inversion point of the dihy¬ 
drate. The ligures obtained varied from 1-.39 to 
T90 g. per litre in different experiments. The higher 
tigures were due to the fact that in some experiments 
the solvent was jiartially saturated with dihydrato 
at the beginning of the experiments. 'There was 
obvious eoaleseenee of particles, and no hydration. 

The .solution was never saturated with re.sjieet to 
anhydrous calcium sidjihate, yi-t coalescence of 
th('.se paitieles occurred. The jihcnomcnon must be 
due to the .same cause as the agglomeration of par- 
tich'.s on heating, the particles colliding and adhering. 
In the ca.se of I he .solid alone, the movement of the 
particles is obviously du(> to Brownian moicnicnt, 
the. amjilitude at ordinary l.emperatu)-cs being 
siiflicient to bring small jiartiele.s in suitable contact 
with other particles, anrl at high temperatures the 
larger particles also acquire sufficient amplitude or 
velocity. 

The colloidal thronj of Ihe setting of flooring plaster. 

It has already been stated that the setting speed 
jrrevents very high .sujiersnturation, and hence the de¬ 
position of colloidal ]irecijutate.s. The supersaturation 
with plaster rarely rises above 2 g. per litre. 

Weis.senbergcr’ considered that he had c-stablishcd 
the existence in metals of colloidal jihenomena. Ilis 
exjicrimental method consisted in determining tho 
depth to whichaVieat needle penetrated into a mixture 
of finely pow'dered .anhydrite and solution. The dejith 
was plotted against time and an r-' -ahajicd curve 
obtained in each ease. lie argued that an initial 
set took jilace at the steep part of the curve, and the 
final hardening later. Tho first stage of setting he 
regarded as colloidal—the absorption of water to 
form a gel—and he associated hardening with the 
dojHisition of crystals of dihydrato. He also found 
that tho maximum strength was obtained with 16% 
of water, as against a theoretical value of 26-7% for 
jicrfcct hydration. It is obvious from other figures 
that only jiart of the anhydrite had hydrated, and 
thus the ojitimum percentage of water is a function 
of voids between the particles and rate of evapora¬ 
tion, and has nothing to do -with the amount neces¬ 
sary for hydration or -with colloidal phenomena. 
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To tho authors it appeared that the penetration 
of a Vicat needle would fall into three periods;— 
(1) In tho early stages tho needle would penetrate 
practically to tho bottom, just as if allowed to 
fall into wot powder. (2) Tho plaster is becoming 
sufficiently strong to bear the weight of tho needle; 
this is tho 8t<fep part of the curve. (3) The plaster 
is strong enough to bear tho weight of the needle, 
but the momentum of the needle carried it a small 
distance into the plaster—the final gentle slope. 

To prove that this was the correct explanation, tho 
“ dash-board ” of the needle was filled with oil, tho 
plunger lifted, and allowed to fall under tho weight 
of the needle. This insured a constant velocity of 
penetration. Tho weight of the needle was altered 
by placing different weights on tho pan. Tho depth 
of the pat was 40 mm. Tho figures in Table F wore 
obtained, and are plotted in Fig. 1. 


Fio. 1 . 
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Table F. 

Height In inllUmctres, 
750 g 
0 


3 


8. 9 
16. 10 
3H. 13, 14 
30, 15, 11 
35, 11, 32 
32, 34. 35 
35, 37. 30 
38, 37, 37 
38. 38, 38 
•39, 38, 39 


1200 g. 


0 

0 

0 5, 0 5 
0 . 1 
2, 6, 4 
2, 8. 7 
9. 7 

8, 19. 8 

9, 10. 20 
20, 12, 32 
32. 29. 34 

30, 30 


The erratic figures on the steej) part of tho curve 
fford additional evidence that the strength then is 
ust sufficient to bear the weight of the needle, and 
j not connected in any way with colloidal phenomena. 


Modifications of dihydrate. 


In oi;dor to confirm that monoclinic CoS 04 , 2 HjO 
an act as crystalline nuclei as well as tho normally 
armed orthorhombic variety, some mechanical oxpj!- 
iments were carried out. The results are shown in 
'able G :— 


Tabijs a. 


_ Proportions o( mlxtur<^. 

Flooring 

Moiiocllnio 

planter. 

crystals. 

R. 

g. 

350 

Nil. 

840 

10 

880 

► . 20 

320 

h 80 

300 - 

.'v. . 60 . 


Mean figurnn o( two 
TensiJo Btrengtii in lb. )>er ntq. in. 


After 

After 

6 hours. 

24 hours. 


260 

70 

280 

107 

300 

105 

350 

, ISO , .. 

280 


The acceleration of setting shows that tho dihy¬ 
drate has acted as crystalline luielei. A patent by 
Linck in 1908 covers this method of accelerating 
setting, but it is unsatisfactory from tljo practice 
point of view. 

Tho groat differences in setting speed.s oaused by- 
varying conditions arc shown in Tal>le II. Two pats 
of flooring plaster and distilled water were made 
under similar conditions. Speeimen A was covered 
immediately with a little di.stilled water, and 11 
exposed to air in tho ordinary way. .Samples of 
each speeimen were dried, and tho percentage of 
combined water was determini'il. 


Time. 


2 tiiV5*s .. 

!! 9 !! 

,. 11 ., 

,. 14 ,. 
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I’MCi-nbigt- uf CdinbliiotJ water. 
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0 5 0 70 

(I f. 3 Htt 

. (I «3 . (183 

0 80 .. 12 75 
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These figures illustrate difficulties in gauging 
sotting speeds hy determination of the pcieentage 
hydration. 


1 nIercrystaUine cement. 

Tho well-known tlieory of Hosi-nhain'* of (he 
oxistonoo of a jwwerful intercry.stallino cement, 
amoi-])hoiis in nature, has not been univor.sally 
accepted, and F. C. Thomp.s<)id“ has put forward an 
alteriiativo surface tension tlieory. Metallographic 
methods do not afford conclusive proof of either 
theory. 

Experiments wore carried out to oxaniino the 
adhesion of set plaster. It was considered that if an 
amorphous intererystallino cement existed, it must 
be much more soluble than crystalline gypsum, and 
its existence confirmed liy electrical conductivity 
methods. The following experiments were made :— 

(1) A flooring plaster (distilled water j.aste) was 
rammed into a tube, and a piece of copper wire 
inserted into each end of the paste. The paste was 
kept moist for one month, when it thus became fully 
hydrated. It wa.s then again saturated with water, 
and allowed to dry, the resistance and weight being 
determined daily. Tho sjiceimcn was finally dried 
in a desiccator. Tho ox])erimcnt was stopjied when 
the resistance reached 10 million ohm.s, tlie initial 
figure being .ItXK) oliins. Tlie conductivity per gram 
of uncombined water was plotted against tho water 
content, but no sudden increase of conductivity was 
found when the w-ater content became very sniall. 

(2) Briquettes were made, care being taki-n that 
the hydration was complete, and saturated with dis¬ 
tilled water. The resistance was determined, and 
the briquette rejicatedly strained in the ho]>e of jn-o- 
ducing more amorphous material. It was found that 
the elongation of tho briquette decreased the re¬ 
sistance by 30%, the original resistance being re¬ 
stored by slight compression. This method was 
useless for tho puriiose intended. 

It was thus found necessary to revert to mechanical 
tests. In a previous paper it was shown that the 
irtrength of dry briquettes was reduced by 50% on 
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Moaking in wate.r or aaturated gypsum solutions. 
Mineral oils did not decrease the strength at all, nor 
did absolute alcohol, though mixturi« of alcohol and 
water alfocted the strength, according to the per¬ 
centage. of alcohol. 

The effect of saturated calcium chloride (in which 
calcium sulphate is only very sparingly soluble) and 
of gly(!crin (in which it is more soluble than in water) 
was studied The calcium chloride solution was 
found to reduce the strength in the same degree as 
water. ’I'lic resulf.s arc shown in Table J. 

TABtU J. 

yo. of siri ntlHi 

(Ill, jura.^ ill). 

I»r\ . . .. . I’. .. flMii, -.M) 

So/ik.ui ir. w;tt-r ... i: 4Mi. dii'- 

Moiik'-'l In Hiifiirnlftl rtiri, Miliit li'ii K 41*0, 4 d), 140 

Mojihi il III glyt'i Till . - iTfi, .'>i«o 

'Phe glyoiTin took several days to periiieiile to the 
centre of the bri(|Ucltc, and even then, on breaking, 
certain parts of the fracinred .surface were not visibly 
permeated. 

It is thus obvious that substances in which amor¬ 
phous ladcium sulphate would be anticipated to 
dis.solvc d(-crease the strength of brirpicttes, and 
other liipiids do not. 

It might be objected that though ealeiuru .sulphate 
is more soluble in certain mi.xturcs of alcohol and 
water than in saturated ealeiuin chloride solution, yet 
•saturated chloride solutions ihcri'ase tlu' strength 
more than alcohol solutions. 'I'lie causi' of this is 
probably due to surface tension. Kor this reason tin- 
composition of a solution alters as it soalcs up into 
blotting (ia.por, and the same must hajijien in a 
brirpiette. 'I'hus the eom])osition of the solution in 
the centre of a briquette, is ]irobably very ditferent 
to the composition at the surface. 

The evideni-e obtained sujiport.s l?o.senhain’s theory 
against 'I'hoinjison’s theory of the cause of inter- 
erystalline strength. 

CONOUJSIIAS. 

The following conclusions may be drawn from the 
above work:-- 

(I) Only one modification of unhydrou.s calcium 
.sulphate exists : it.s solubility at 311° C. is 2-29 g. 
per litre and in 5% copper sulphate solution 2-08 g. 


per litre, against the corresponding Bolubilities of 
gyjisum of 2’(l9 and 1*88 g. of CaSO* respectively. 

(2) Kohland’s theory of the catalytic action on 
setting of other salts is shotvn to be incorrect. Cal¬ 
cium sul]ihat.e dissolves and precipitates more 
readily in the presence of copjier sulphate. 

(3) Flooring plaster consists essentially of anliy- 
drous calcium sulphate and hemthydrate. 

(4) Anhydrous calcium suljihate absorbs moisture 
from the air to form hemihydratc, the speed depend¬ 
ing on the jiarticle si/e. 

(.i) Agglomeration of particles is increased by in¬ 
tensity anil duration of heating. 

(0) (froxvth of particles in precipitates is due to the 
particles adhering and not to the finer particles dis¬ 
solving and re])i'eci])itat.ing. 

(7) The different setting rates of ditferent plasters 
are due to the particle size and jiercentago of hemi¬ 
hydratc. The imjiortanee of external conditions is 
also shown. 

(8) The setting is caused by the interlocking of 
the needle.s of jireeipitated dihydrate and by crystal 
adhesion. 

(9) Crystal adhesion is du(< to amorphous cement 
which dissolves in certain solvents, with corres¬ 
ponding loss of mechanical strength. 

Finally, we wish to express our thanks to the 
Chairman and Directors of Messrs. Swan, Hunter and 
VVigham lliclmrdson. Ltd., in who.se laboratory 
this work was done ; to the Department of .Seientific 
and Industrial Heseareh for a grant fo one of us 
from the Ituilding Keseareh Hoard ; and to Messrs, 
iiarle’s, Ltd., for supplying a samjile of very pure 
flooring jilaster made under works conditions. 
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THE PRESERVATION OF FOOD BY 
STERIUSATION. 

BY OLARIOE M. DUODABE.* 

The method of preserving food for an indefinite 
period which is used in all its essentials to-day 
was first introduced in 1810, in Paris, by Nicolas 
Appert, who published his discovery in a com- 
munieation to the Consulting Bureau of Arts and 
Manufactures. 

This coraniunication has recently been translated 
in America, and the gist of it cannot be expressed 
more adequately than in Appert’s own words ;— 
“ Before entering into the details of tho execution 
of my process, I ought to say that it consists 
principally ;— 

(1) To enclose in the bottle or jar the substances 
that one wishes to preserve. 

(2) To cork the.so vessels with tho gnsatest care 
because success deiDcnds chiefly on tho closing. 

(3) To submit these substances thus enclosed to 
the action of boiling water in a water-bath for 
more or less time according to their nature, 
and in the manner that I shall indicate for 
each kind of food.” 

At that time the current theory of putrefaction 
was that of spontaneous generation, and Appert 
©plained the success of his method as follow's :— 
“ The subject of heat has the essential qualitv in 
itself, not only of changing the combination of the 
constituent parts of animal and vegetable produet.s, 
but also, if not of destrojing, at least of arre.sting 
for many years tho natural tendency of these same 
products to decomposition.” 

Tho growth of tho science of bacteriology in tho 
latter part of the last century gave tho clue to tho 
tiaio explanation of the *practical success of this 
process ; it was shown that the decomposition of 
organic materials was due to the action of small 
extraneous organisms which <^ould be killed by heat. 
Thus foods heated in carefully serded coritainers 
were freed from these destructive organisms and 
were protected from the attack of others as long 
as the seal was perfect. 

ihe problems of fo<jd preservation were thus 
clearly defined as follows :— 

(1) To choose a suitable container. 

(2) To seal it perfectly. 

(3) To heat the whole package so as to destroy 
the organisms present. 


ItowoMtle Section oaPee. I*, wa" 


The different ty|)cs of contaitier and the s(‘veral 
methods of sealing them will bo camsidcred later 
in their bearing on tho sterilising proce.ss required 
in each ease. 

The outline of the method.^ used for steiilisation 
and tho principles involved will first bo considered. 

Tho heating of the sealed pa<‘kages of foodstuffs 
is usually eifeeted in largo metal ii'torls by steam 
under pre.ssure ; this steam may la^ .supplual from 
a boihtr serving scviral retoits, or by water con¬ 
tained in the retort itself, (tareful comparative 
experiments made by tho staff of the lle.seareh 
Jjaboratory of the National ('aimers’ Association in 
America have shown that tlu' same heat process os 
regards time and temperature has equal sU-rilisation 
value whi(!hever type of retort i.s u.sial. 

Tho problem to be solved is the amount of heat 
to bo supplicxl to setmre tho destruction of all the 
organisms present. The two most important factors 
in determining this are :— (a) Tho speeilh^ resishance 
to heat of those organisms ; (6) th(> rate at W'hich 
heat is conducted through the mass of the food. 

The of batleria to heal. 

Bacteria .are divisible into two large groups— 
those which form sportw and those which do not. 
Non-sporing (/.r., vegetative) forms are usually 
re.adily killed at a temperature of about (10° (!. The 
sjiores of most pathogenic bacteria ari! killed by 
boiling for a few minutes. Until n'cent years little 
more than this was known about the resisting imwer 
of bacteria. 

In IfflO Miss Ohick' published the results of certain 
inwstigations of tho rate of destruiffion of bacteria 
in the vegetative form by heat and disinhx'tants. 
One of the facts which emergixl from her w'ork was 
that the resisting jiow'er of cultures of the same ago, 
from the same strain of bacteria, produced on 
standardised nuxiia uiuler apparently identical oon- 
ditioivs, varies v^ery considerably. Tho eau.se of 
this variation Ls not know'ii. Miss Chick concluded 
from her work that the destiaietion of bacteria by 
hot water takes place in accordance with the 
logarithmic law of a chemical reaction, in which tho 
individual b.acteria behave like the molecules in 
such reaction, and each has tho same resisting ])ower. 

Other wmrkera have, however, shown that her 
figure.s could bo explained on the assumption that 
the resistance of indiv'iduals of a culture varies 
amongst those individuals in tho normal way in 
which biological characteristics are distributed 
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amongst a gronp, i.c., a large number have a resist¬ 
ance near some mean value, with fewer and fewer 
of gradually increasing or decreasing resistance. 
These figures showed also that the mean resistance 
varies from culture to culture. 

The distinct analogy between the destruction of 
org(i)\ism.s by heat and the eoagidation of their 
jiroteins has leil to the eonehision that this dcstrucdion 
18 a chemical lasMtioii, involving changes in the 
chemical constituents of the iiioteins present and 
having n very high temperature coeflicient, so that 
at some teni))erature jt. ap[X!ars to take place 
instantaneously. ('I'his, of course, is a very dilTerent 
thing from assuming that the bacteria themselves 
behave like uniform molecules.) 

A comprehensive study has recently been made 
in America by Meyer and his eo-woTkers,“ on the 
heat-resisting ]iroj« rtieK of li. hotiilinun. 'I'hc method 
used w.-is to seal uji a s|S)re suspension in a hard 
glass tube and immerse this tube in an oil-bath, 
electrically controlled at the desired lem[)ernture. 
At a givmi time the tulx“ w-as withdrawn, cooled 
and opeiual, and sub-cultures were made on suitabk' 
mixlia. 'I'liese u'cre incubated and examined from 
time l<i tilin' for evidence of genninafion 

All results gained in tliis way are strictly e.nm- 
parablc, but, as was jioiiited out by one worker, 
considerable radiation of heat tak(« place from the 
glass walls of the tube, and a definite time elap.se8 
before the sjioro suspension itself reaches the 
temperature of the bath. At 120“ (J. this time was 
stated to he lit) min. Tlie actual heat-resistanee 
of the siiores is therefore rather less than woidd 
apjiear from these experiments. 

The results of this work may bo summarised as 
follows :— 

(1) 'Ihe maximum heat-resistance of spores of 
dilferenl strains of biirUlnn Imlnlintift may, under 
exactly similar conditions, exhibit enormous varia¬ 
tions : c.g.. 78 strains of type (n) were examined 
and the resistance at ('. was found to vary' 
from ;i min. to SO min. 

(2) Spores of the same strain showed marked 
variation in their jxiwers of resistance. This made 
comparative determinations of the resistance under 
different conditions impossible, as the effect of the 
changed eonditioivs could not he distinguished from 
the normal variations. It was, however, found that 
the drying of the spores under carefully standardised 
conditions left them willi constant though sliglit.ly 

' reduced resistance. 'Hie study of tlie effect of cert.iin 
-roagents could then Ik; eanied out oil dried spores. 
In tliis way it was found that: - 

(3) The ri'.slstaiK.c is greater in a neutral medium. 
With increase or deemise of I lie liydrogeii-ioii 
coneentration tiio resistance falls off. 

(4) For a gi\^ spore .sii.sjK'iisioii, tlie resist aiiee 
varies with tlie''TSjaioeutratioii. 
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considerable difference in hydrogen-ion concentration., 
of the juices. 

In addition Jileyer found that young moist spores 
are the most resistant; they can be kept for a few 
days at 0“ C. without Io.sing their resisting power, 
hut cannot be so kept at 2()" or 37° C. Dried spores 
retain their resistance when kept at 0°, 20°, or 37° C. 

The germination of spores may be delayed for a 
long time without the spore necessarily being killed; 
e.g., B. bolvlinus has been known to germinate 
aftiT a year's incubation at 37° C. 

The media and conditions most favourable to the 
jiroduction of re.sistaiit spores were studictl, and 
then the resistniice of a large number of suspensions 
W’as determined under the conditions most favour¬ 
able to resistance. 

The maximum survival times of B. botulinns and 
two oilier anaorotics as found by Meyer are as 
follows :— 


XfiiijK-mtuiT. 

120 

lir> 

no 

lOiV 

100 


Time (n»lmit.etf) 
Jl. tpomomi 


10 

:i;{ 

hK» 

■m 


These show that B. botidinun in its most resistant 
forms is markedly more resistant than the otlior 
common anaerobes. 

The sterilising ])roeoss used for any food must 
be based priiiei[)ully on the maximum heat-resistance 
of the organisms which may bo present. 

Bacterial conlamiiiatioti.--Owing to the widesprea 
distribution in nature of liactoria of different kinds, 
it is impossible to prevent some organisms from 
gaining access to foods, particularly in transit, 
however careful and adequate may be the covering 
of the foods. Moreover, fruits and vegetables have 
been found in }) 0 rfectly fresh condition to carry on 
their surfaces .soil organisms, which are not removed 
by washing. The nurahor of bacteria present in 
food before the .slerilis'mg process may, however, 
be minimised by attention to strictly sanitary con¬ 
ditions in transit and preparation, and to the 
reduction, as far as practicahlo, of the length of the 
preliminary steps in manufacturing or paclung. 
it is particularly desirable that cooling processes, 
where necessary at all, should bo carried out as 
quickly as possible. 

It has been found, however, Uiat a few very 
higlily resistant spores may be produced in very 
young cultures of certain organisms, and the strictest 
regard to sanitation cannot entirely preclude the 
occasional access to food of various types of spoilage- 
producing bacteria. 

The following study of the conditions affecting 
tlie sterilisation of iireserved foods was undertaken 
with a view to determine the stejis necessary to: 
eliminah.' trouble from such accidental sources. 

Much more needs to be known about the distri¬ 
bution in nature and the resistance to heat of non- 
pathogenic organisms, which are mainly the cause 
of spoilage in preserved foods. In this connexion 
the following experiments made by the author on° 
tlie resistance of certain sporing aerobes may bql 






In empirical teats on the sterilisation of food 
mlxti^ it -was noticed that a group of sporing, 
aerobic organisms frequently survived what seemocl 
a very severe-heating, and it appeared to be desirable 
to determine their distribution, the degree of resist¬ 
ance to heat normaily exhibited, and what would be 
their .action if allowed to develop in the footls. 

Then- were, therefore, carefully isolated and their 
cultural characteristics examinecl. A bacteriological 
study of various foodstuffs was also made. This 
showed the organisms to be ■widely distributed in 
foods, particularly cereals, as normally offered 
for sale. 

The chief characteristics of the group arc as 
follows :— 


*■ Phtenix cap ’’ method, in which the cap is clahiped 
tightly on to the jar by a meelinnieal device, the seal 
being made air-tight, by a riiliber ring iM'tween the 
lid and the jar. This leaves a layer of air on the 
top of the jar which is evaleiitly srillieient to |X‘rmit 
of the development of tliese ac'i-oliie organisms. 
It is necessary, thenffore, to use a steiilising prwess 
arlequnte to destroy the.so, if a])<iilage is to bo 
pnwented. 

Some knowledgi' of the resisting ]iower of the 
organisms was theivfore desirable. I'Vom pi-eliminary 
tests on their re.sistance in foodstuffs it wa.s oou- 
cludcrl that three of tln'iii, a, fi. and y, were more 
resistant than the others, and aliout as n'sistant as 
each other. 
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. Thick white . 
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0 l>ut. non- 
atlhivivo 

widtc giowHi 

Potato. 
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MUk. 
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. Alkaline and pt-p- ,, 
t»)tilm‘d 
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tontnod 
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. Ilapitniguofiidlon 

-- 

. l{apl<llli(ucfactlon 

EKg-uioiit. broth 

white iiipldly . 
iliKintotl. No 

odour 

Kgg wlilU’rapidly .. 
tiigcjttxid. No 
odonr 

hgg wtilto mIowIv . 
dlgctt'd. No 
otioiir 

. Kgg wlilto laiily 
raphllydlgcstcii 

No odour 


. Kgg whltiMllgcHlnd. 
sligid, putrid 
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iHuffaMUftliit: Olufosc.. 

Add bub no tints 

. Add biit no gas 

\c|d but, no gas 

, -^cid l)iit, no g.is 

. No .o ld or gas 

No iM Hi or gna 

I^aoto^e 

No add or ((as 

. Nt» a«'id or gas 

No acid or gaa 

. No acid or gas 

Acid and stlglit gas . 

No acid Of goa 

SucroBo 
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. A<'id )>ut no gas 

— 
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Mannitol 

No arid or «as 

. Paint add, no gas .. 
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The most important of these characteristics are Tlie tests were- mailc on ordinary nuti icnt broth 
the almost coini)lcte absence of fermentation on cultures f<vr eonvciiiem^e in dob'ctiiig growtli and 
carbohydrate media and the definite though varying also Ixicanse it seemed that such l)i'otli was fairly 
])rot<!olytic action of all the members of the group, similar in essentials to tin; foodsiuff.s under eon- 
Tlio last one is noticeably diffr^rent from the otlu'rs ; sidcration. The lieating of the cultures at 100^ C. 
it was isolated only from a mixture of foodstuffs was effected hi the steamer ; at liiglier (eini)erature.s, 
and was ivcver definitely traced to its origin. It the experiments were made in tlie autoelavv^, tiio 
has terminal spores, and produces a slight putre- time taken after closing the aiitocliivc before reaehing- 
faetive odoiu* on milk and egg-meat broth. It was tlie desired tcmjjcratiu'o, and tlus lime taken to 
thought that it might really be an anaerobe with “ blow off " tlu' pressuri; Isdore ojM nitig np, being 
unusual stability in the presence of oxygen, but it in eacli case carefully noted and controlleil. 
was not succe.ssfully groH-n under' anaerobic con- The tests -were mainly made on on(> type of 
ditions. -On the other hand, two of the aerobes, organism (fi) and fall into three groups : - 
a and jS, could be readily gi'own \mdcr the degn^o (1) Tests madi^ on Jtl-iir. old cultures U) determine 
of ana(‘rol>iosis normally produced in a Buchner tube, the ajvproximate resistance of young cultures, as 
The different organisms were inoculaterl on to under normal conditions of ])ie[)ai-ation of food for 
jars of meat which were then sealed as usual, preservation by lieat, the time in whicli development 
incubated, and examined after some weeks. Tn of the organism is possilvle would be limited to a 
^ch case the organism was recovered, and changes few hours, 

in the moat had definitely taken place, though the (2) Tests on 24-hr. old etdtures in whicli a jx-llicle 
nature of these changes was not investigated. There had formed definitely, and a large number of spores 
Was no objectionable odour or taste to be noticeri, were present. 

but the meat had entirely lost its characteristic . (il) Tests on Iff—14-day old culturiis in which no 
meat flavour, and had deteriorated markedly. No vegetative forms were found, 
marked change in the reaction of the meat was Tests at 100° C.— A large number of experiments 
noticeable. may be summarised as follows :—'I’he maximum 

It may bb mentioned here that one of the most ..Jkeat-resistance found for a lO-hr. old culture at 

glass mih,, It,^W8S noticeable that in this 




Journal o/ the Soehiy o/Chemteal\y 

201 ■ DvOPAUtv^TlU! PitESEBVATION Ot FOOD BY StKBIUSAWOI*. 




: • ' 




particular MorioH, appartuitly identical cultures shuwerl 
no growth in three W(«k8 after heating for 5, 10, 15, 
and 20 min. respectively, and yet cultures heaO'd 
for 55 min. grew out in two days. This showed the 
production of a few fairly resistant spores in quite 
young cultures; these resistant sj)ores hapjwncd 
to be ksiated in the tubes heated for 55 min. 

In the ('xamination of about 70 cultures of 1 day’s 
growth, the maximum heating at 1(K>° 0. after 
which growlli oeciiiTed was ] .1 lir., with growth 
delayed for at least 5 weeks. 

When older cultures (10 -14 days old) were studied, 
a eoasideriilile nunilxT s\inived heating for 5 hr. ; 
several suiwivcd 4 hr, and one siirvivcd 0 hr, 'I'ho 
last gi-ew out in less than a week ; some of the 
others only grew out in from two to three months. 
'J'heso older cultures therefore showed a dclinitely 
higher rcsistanei> thiin the younger ones, jm^bahly 
hccanse the increased spore-formation im-reased the 
chance of flni production of somt^ highly resistant 
sjioreH, 

At higher temperatures the following resistances 
have been noted: - .e), nun. at 115 ; 20 min. at 
108"; ;t.-> min. at 107 ; 45 niin. at 105 0. Many 
more tests wonlil be necessary to determine the 
actual maximum resistance of these spores at these 
t<'m|H‘ratures, 

'J'lie time reqidred to raise the autoclave to tlu^ 
desired tempeiature was u.sually 4 min., and the 
time to drop to 100" tk was 5 nun. A broth culture 
immersed in boiling waiter was found to attain a 
temperature of 100” t'. in about 4 min. The above 
])roees8es probably, therefore, rejwi'scnt very nearly 
the actual temperatures which the cultures them¬ 
selves reached. The autoclave method has, however, 
many obvious disadvantages and could not be used 
where standardised conditions xvere desired for 
comparative studies. It suHiees, however, to give 
much information for practical purposes. 

In the ease of the heating of the culture which 
survived 115' for 5 nun , the " getting-up ” time of the 
autoclave was accidentally increased to lb min. ; 
this, thiTcforc, indicates a very high resistance, 
particularly as the culture grew out in al)Out 
eight days, 

No attempt has been made to identify these 
organisms, but they are very similar to some of the 
.sporing organisms which 8avag(A and bus co-w'orkers 
in their investigations of the bacteria of canned meats 
found fairly eoinmonli occurring in these foods. 
They show still more marked resemblance to the 
bacilli found wndcly distributed in cereals, in th» 
course of an iireestigation of rope in bread.* One 
of the latter bacilli in broth culture also resisted 
heating at for (i hr. 

Amongst tiliSiScw facts about the rosiatane.o of 
, Jractcria .to heat that really smn to lie c.stablished, 
the variation in this )iro]K'rtv stands out ns most 
important. In the present state of our ignorance 
' 0 |.,j.th^Sause 8 affecting this, it is necessary to take 
the lijaximum resistance that the organism has ever 
shown as the factor to determine the heating to 

a' liaotcrioit^ Cannod Meat an«i fluh,'* Huitwlcke, and, 

Calder. 1028. 
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lie given wherever it is desired to destroy the ; 
organism with certainty. 

As these commonly occurring spormg aerobes 
described appear to have a maximum resistance of 
quite the same order as B. bolulinus, it would seem 
to be possible to determine from their death or 
survival after given sterilisation process^ the 
adequacy of that process to destroy all food-poisoiMg 
organisms, if the tests are made on a sufficient 
number of samples. 

Bale qf hral penetration. 

The second factor of primary importance in the 
sterilisation of foodstulTs is the rate at which the - 
heat iienetrates to the centre of the food. 

This Is influenced by the following conditions :— 

(1) The size and shaxie of the container, 

(2) Tlio consistency and viscosity of the food, 

(3) The siiecific conductivity of the food. 

(4) The tcmiierature at which the. retort is main¬ 
tained, 

(5) The initial t,em]>eraturo of the food when the 
retort jiroecss is begun. 

The actual temperature of the centre of a package 
has been studied by a simple device originally 
designed in slightly different forms by various 
American workers. These studies have shown that 
where (as is usually the case) the consistency and 
viscosity of the food is such us to minimise con¬ 
vection currents, the rate of heat jienetration into 
t he centre of the can is very slow. This rate must 
bo determined for each tyq)o of jiackage and kind 
of food. 



rurvi'8 hIiowiuh tciiiiibrAtiifb :it (ciifro tif a pncii I'ootl 
l.atiknqt' »fhtn hfltl fit (J) I08“(\ ff'r 4» IHtns , (2) 
lor 40 jiulus., C-i) 11ftir 40 itilns., ami tlien coolrd 
III nir. 

The consistency of the food has sUght effects, as 
curves for the same type of food under the same 
temperature conditions are rarely absolutely identical. 

The initial timipcraturo of the food has a marked 
influence on the time required for the centre of the 
package to reach its maximum temperature, and this 
is of the first imjHutance in dealing with -certain ‘ 
products, as W'ill be shown later: e.g., it has boen,^ 
lound that for a given food-package processed hi 
1^,° Q., h^easing the injU^.^jupe^pre ftq)|n ^*; 
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00 '40* C. causes the centre of the food to reach 
• 110° 0. from 7 to 10 min. earlier. This may increase 
the efiBoiency of the ■whole processing by 20%. 

Since it is essential for -the sterilisation of food 
sealed in a container that every portion of the food 
,• should receive a given minimum heating, it is 
necessary in calculating the desired retort process 
to take the temperature of the centre of the jjot as 
the basis of calculation. 

Calcuhtim of the proccjis required to sterilise, the 
food, from the resistance of the orgaiiLsms and the . 
rate of heat penetration. The rate of destruction 
of an'organism at a given temjHTaturo varies with 
the temperature. 

Lot this rate of destruction =/(t). 

(If T is the temperature at the centre of the food 
it also varies in a ■way which is known, ■with tho 
time t calculated from the beginning of tho sterilisa¬ 
tion process.) 

Tho destruction at temijoratiu'c r m time dl ■= 
f(T)di, and the total destruction in tho ■whole 

proces8= / f(T)dl where p is the total time of the 
t-=oJ 

process and the cooling. 

Since tho equation representing the rclation.ship 
between tho temperature t and the rate of 
destruction at that temjx'rature is not known, the 

value for Jf(r)dt cannot be calculahMl, but it is 

•clearly tho area bounded by the curve relating the 
time to tho corresponding rate of de.slruction. 

This curve can bo plotted from the resistance 
curve of the organisms and the heat-j)en(d ration 
curve for the foo<i, if the rate of de.struction at any 
temperature is as.sumed to be apjiroximately inversely 
ja'oportional to the length of time required to kill 
the organism at that temperature. Tlus area of the 
curve can then be determined mechanically, and this 
give.s the proj)orlion of destruction effected, h'or 
complete sterilisation this must at least equal unity. 

Owing to the great variation in the resistance of 
organi.sins under different conditions, it is always 
necessary to try out calculated processes Avith the 
organisms present in the actual food and to note 
their adequacy under actual practical conditions. 
In this way something very closely apjiroaehing 
complete sterility can bp readily achieved, but as 
foods must have other qualities besides sterility to 
recommend them, the problems in practice arc 
considerably less simple. 

The practimhility of calcuhUcd processes.—Too 
prolonged heating destroys the characteristic taste 
and appearance of many foods, and tho crucial 
problem in food proservation is to devise that jircwess 
of heating which will eliminate troubles of bacterial 
origin, ■without impairing tho apt)carancc and flavour 
of tho food. 

It has been sho^wn that in the case of highly 
resistant spores the rate of destruction increases 
very rapidly ■with the temperature after a given 
minimum, e.g., for B. botuUnus, heating for (1 min. 
at 11.5* C. may be as effective as for 00 min. at 106" C. 

It is foimd in practice that the taste and apj;>cai'- , 
of fqodstuffs^ftra.less a,short cooking-j 


at a higher temperature than by a slow cooking at 
a loAver temperature. This suggests the adoptidn 
of processes at a high temjwraturo for a short time, 
e.g., under ccrtaui conditions a proec.ss of 116° C. 
at 20 min. has tho same stcrilisijig value relative 
to the sporing aerobes described as a pnwess erf 
107° C. for 65 rain. 

The treatment of food previous to the sterilisation 
process is also a matter of importance here, and the 
methods employed in packing foods may tic briefly 
considered. 

Tho container materials used are tin-])late and 
glass. Containers made of tin-plate may be sealed 
by either the solder or the double seam method ; 
in either case the can is first exhaustotl of air by 
heating, so that there will he a hnv internal pressure 
in tho sealed, cooled can. This step is largely 
necessitated by the niuch increased ehemii'al action 
. which takes place betw^emi the food and tlie tin-plate 
in the jiresenco of o.xygon. (Hass containers may be 
sealed by the Phmnix cap, as already' de.scribed, 
which leaves a layer of air above the food, or by 
one of two methods which remove the air, so that 
ultimately tho cap is kept in place by the external 
atmospheric pressurii. 

In one of these methods—that of the automatic, 
caj)—the jars are heated .sloAvly with tho e.aj) hold 
in ])lace by steel bands. This driA'cs out tlu' air 
and produces the desired low internal pre.ssure. 
Here sterilisation mu.st be carried out in an open 
■water-bath. 

A now' method has re<'(>ntly lieon introduced in 
which tho air is removed from the jar mechanically 
with the lids held in place. External pre.s.suro again 
keeiis on the ca]).s after the vacuum is released in tho 
exhausting machine. This type of I'ontainer Is 
sterilised in a sjiecial j'otort into which comjire.ssod 
air can be introduced. 'I'he heating is effect'd by 
steam under pressure, but the jiressiire outside tho 
jars is maintained at a higher level than that inside, 
by admitting compre,sscd air into the retort. 

Thu.s in three of the metho<l.s in common use the 
food is inevitably slightlj^ cooked before th ’ actual 
sterilising process begins. Some types of food must 
also bo heated to facilitate tho mixing of ingnxlienta 
or to alloAV tho foods to be packed in certain shapes 
of containers. It has been found that Avhero tho 
initial temperature of the food is inere.ascd the 
sterilising proco.ss m.ay bo decreased by varying 
amo\mts depending on the type of fixid and con¬ 
tainer, and on tho temperature of tho process. 

It Ls therefore nece.ssary in some cases where this 
prelimiiuiry heating takes place to arrange that tho 
sterilising process shall follow before considerable 
cooling can take place. Thus assists in effecting 
adequate sterilisation without ovcr-cooking. 

The effect of this heatmg on tho vitamins of tho 
food cannot be overlooked, but recent work has 
shown that much of tho de.struction originally 
attributed by workers in this lield of research to 
hoat is really duo to oxidation. This points to the 
desirability of developing those methods of packing 
and sterilising preserved food.s in w'hieh no con- 
jlsiderabje heat is applied until the partial pressure 
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of.oxygen in the container has been'roduc^. Tests 
on some canned vegetables heated only in this way 
have shown that they have retained much more 
of their vitamins than the same vegetables cooked 
in the usual way for domestic consumption. 

The most important factor in determining whether 
a food can be given a perfectly safe pro<!essing is 
undoubtedly the size of tlie container. The outer 
layers of a food package must always receive a much 
greater cooking than the inner. There is therefore 
clearly a practical limit to the size of the container 
.. which can be u.sed. The shajMi of the container has, 
however, a considerable bearing hero. Values for 
the time required for the centre of the food to reach 
a given tem|xrature have been calculated on the 
assumption that convection currents were entirely 
eliminated, and these have show'n that the ratio of 
the length of the oontuincr to the diameter .is on 
important factor in detennining this time. 

Actual experiment.s have shown that, Avith certain 
foods, if the nett volume of a container be doubled 
■ with the height ojiproximatcly constant, the prfccss 
time nccessarj' for sterilisation must bo more than 
doubled, whilst for a container of the same volume 
but diifiOTnt shape (a reduced ratio of length to 
diameter) the time is only increased by alxml r)()%. 

In America the size and shape of containers are 
legally standardised : if su(?h a course were ever 
contemplated in England the bearing of these on ’ 
the sterilisation of the foods would a])pear to be 
a matter for eoiusideration. 

Discussions have taken ]ilac(' recently as to the 
relative narits of tin-plato and gla.sa as containers, 
with 8])eeial nderenee to the heating necessary for 
sterilisation, and vaiious public health exiierts have 
expressed preference for tin-plate. In actual practice, 
however, tlu're are many factors operative to make 
glass nltimately the mon' satisfactory. 

(1) A good grade of glass is necessary even for 
the partial sterilisation essential for the production 
of those “ kc(ping qualities ” which are the /fine 

' qua non of any t.yjx* of preserved food. 

(2) When the heating has been carefully planned 
U) give the best elfects not only for sterility but 
also for taste, the glass normally used for containers 
presents no difficulties in the way of sh-rilisation. 

(;t) Cliemieal reaction between the glass and the 
food Ls negligible, vliilst such reaction in the case 
of tin-plat<^ always occurs to a greahT or le.ss exU-nt. 

(4) All fuidty glass paelcnges are weeded out in 
the heating, so that 6])oilage on the market due to 
leaking glass ])aekages i,! almost unknown, whilst it 
has been siio%\n that a very large proportion of 
the spoilage of eHime(l,-g6^s Ls due to small leak.s 
which either admit the piq|jimisms resiK)nsil>le for the 

r ilago, or admit air ,.jyh'*^h enables organisms 
sidy tlu^ to develop.,^ 

The shupitid sha^ie rather than the material of the 
contfMJijpl^uld, therefore, .seem to be the factors of 
funtlaA^^kl iinportance in devising satisfactory 
sterili^g prois'sses. 

Se(q^ control. —^'i'his having lteen done, it remains 
to tenure that these processes shall lie actually 
carrit^ put under faoto^ epn^itions. A temperature# 



recorder for each retort gives a written recorf 
the internal temperatures. By_ a very simple 
method any considerable variation in this temperature. 
in different parts of the retort may be noted and 
considerable information as to the actual heating of 
the foodstuffs may be gained. It has been swn Diat; 
heating to a high temperature for a short time can' , 
have the same sterilising value as heating at a lower 
temperature for a much longer time, with much less 
danger of over-cooking. It thus fr^uently happens 
that the process used is one in which the centre of 
the pot only just reaches the temTOrature of the 
retort or never reaches it at all, if, therefore, a 
small maximum thermometer is placed with its 
bulb in the centre of a pot which is processed, it 
will register the temperature there at the end of 
the process, because the maximum is only reached 
at the end. If tins temperature is that deduced 
from heat penetration studies under the given 
conditions, then the food must have been heated 
at least as efficiently as is desired.' 

Tests of this kind have Ixicn made on a large 
number of samples placed in different parts of 
different retorts and have shown a very high degree 
of agreement with each other and with the tempera- 
tmo theoretically expected. There seems, therefore, 
no reason to suppose that the temperature in any 
part of the retort differs from that registered by the 
thermographs. 

It has been seen that in preserving food there 
exist many variable factors influencing the sterilising 
value of given retort processes, some of them peculiar 
to the bacteria tliemselves, others dependent on 
external conditions such as the rate of carrying 
through certain ojierations. 

It might appear, therefore, that very consistent 
results could not be obtained, as it might always 
bo possible that an organism slightly more resistant 
than tho.se. examined might bo found. 

Haply faetora in prartical application .—^There are, 
however, certain safety factors which allow for a 
considerable margin oi variation in practice. The 
resistances of bai'teria, ns has been })oint,ed out, are 
frequently expressed in terms of the temperature 
of (ho oil-bath and not of the organisms themselves. 
If the bacteria could actually be raised instantaneously 
to that temperature this resistance would clearly 
seem less. But the temperature of (he centre of the 
pot ubmI for the calculation of the proc&ss time 
refers to the actual temperature of the food, and 
therefore of the organisms. In the case of the' 
highi'r temperatures lliis factor may be of very 
great inqiortance. 

Secondly, all organisms not placed exactly in the 
centre of the jar n'oeivo more, and in some cases 
very much more, than the minimum heating required 
to kill resistant forms. 

As a result of their investigations of the bacterial 
condition of caimed meat and lish, Savage* and his 
oo-workers came to the conclusion that the successful 
exclusion of air from the contents of cans was of 
greater imjiortence than the sterilising processes 
usually given, because of the incompleteness of thosq* 
proo^es,. 
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pointe out,: : This method appears to l)c most converiieitt ip: 
hoTyever, that for safety an efficient final sterilising ,j,large quantities of ethyl iodide (about 4-6 kg.) an< 

very good yields. In the present work 


this is practicable for all foods. This is not a 
question to which a conclusive answer can yet be 
^ym, but it would seem probable that by suitable 
choice of shape and size of container and careful 
adjustment of all preliminary heating operations an 
adequate, sterilising process may be given ■ to any 
type c' od, while preserving the essential oharao- 
ti^ist^^ the food. 

I desire to thank Messrs. Angus 
I suD)ect,,r portnission to include some of the ’ 

Ito rcquirve. 
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PREPARATION OF ETHYL ETHER BY 
WILLIAMSON’S METHOD. 


BV W. B. S. BISHOP,' B.SO. 


The preparation of ethyl ether by Williamson’s 
me^od from ethyl iodide and sodium ethoxide was 
originally undertaken with the object of testing 
whether pure ether made by this method possesses 
anmsthctio properties. At the time when the work 
was started, ethyl ether prepared synthetically , had 
not been tested as an anaesthetic, but in 1922 
. experiments were published by Stehle and Bourne* 
in which ether prepared from ethyl iodide and 
sodium ethoxide was used, the results showing that 
ether so made was as good an anaesthetic u,s tho 
ordinary anaesthetic ether. Stehle and Bourne give 
im details of their method of preparation, but .state 
that their other contained a little ethyl iodide. 

That pure ether is an anoesthetio has been 
definitely proved by tho experiments of Dale, 
Hadfleld, and King.f The ether used in their 
exporiments was’made from alcohol and sulphuric 
acid. 

The literature contains practically no details of 
tho preparation of ether by the synthetic method, 
the only reference being to Williamson’s original 
paper.I Preliminary experiments showed that ethyl 
chloride was somewhat troublesome to use, and did 
not give good results, dflthyl bromide was found 
unsuitable, as it was imiiossiblc 1o five the ether 
inmi tho Itist traces of broinide. 

Ethyl iodide was therefore adopted as the most 
suitable halide. Preliminary experiments showed 
that it was somewhat diiriciilt to separate the ethyl 
iodide from the other itself. Excess of sodiuin 
oxide was therefore used in order to react with as 
niuch of the ethyl iodide as possible. 

loduh .—The older methods of preparation 
nearly all involve tho use of yellow phosphorus, 
tlie mam advantage of this over red phosphorus 
being that the reaction proceeds faster, and may 
bo made automatic by tho use of special apparatus.S 


by Gerald liidglitoi 

, ^mcr. Mt'd. Aiwoo., IWli, 72, 37.> 
Jjarch 10,1933. 


lowever, relatively small quantities of ethyl iodidi 
were required, and the method adopted was that o 
B. Hunt.* Ihe onlj'- departure from tliat mothot 
tvas that tho amounts of tho reacting substance! 
were doubled, tho resulting yield being slightly 
greater (by 2%) than that given by Hunt. 

Experimental. 

Iodine (1221 g.) was mixed with 80% ethy 
alcohol (450 g.) in a fi-litrc flask, tho mixture wai 
cooled, and 90 g. of red phospliorus (an excess 
added during twenty minutes. The reaction was s< 
controlled that no iodine vapour oscapod. Th< 
mixture was heated under a reflu .x conden.ser foi 
three hours on a boiling w'ater bath and (hen dis. 
tillixl, the fraction from 63“ to 83“ C. lieing collected 
Tho distillato was colourless, whei-eas that from o 
former preparation using yellow ifiiosphorus was 
discoloured with iodine. The distillate was washed 
with a dilute solution of sodium carbonate con¬ 
taining a trace of sodium thiosulphate, dried ovei 
calcium chloridfs and distilled, (he fraction of b.p. 
72-3“-72-4“ being collected. This fraction was free 
from alcohol. The yield of pure ethyl iodide was 
1425 g. (95% theory on the iodine used; Hunt 
obtained 92%). From the quantity of phosphorus 
recovered (28 g.) it appears tlmt the reaction proceeds 
according to the equation given by Beilstein and 
Riethf and noted by Hunt (ioc. ciL). viz .:— 

P+51 l-6CjH50H---50aHJ I HjPOj+HsO 
and not according to tliat usuallv given in text¬ 
books, viz. :— 

P+3I+3C2H50H=--3C'2H J | HJ’O,. 

For converting tlic ethyl iodidi^ into ether a 
solution of sodium o.xidc in jibsolntc alcohol was 
u.scd. in the subsequent experiments a large excess 
of ethyl alcohol was used to prevent the separation 
of cthoxi(ie from solution. To rcmov»! tlu; last 
tra(!cs of the petroleum from the sodium, each 
piece, after fhying on filter p.ajicr, was dipped in- 
absolute alcohol, and then used in Hk; prcpiinition 
of tho ethoxide. ' 

To 2 litres of absolute alcohol in fi 3-litro flask, 
cooled by running water, 187 g. of clean metallic 
sodiuin was added in small pieces at a time. The 
solution showed no signs of darkening, u.s is observed 
in the solid snli.stancc, but I'cmained quite clear. This 
solution represents 5.52 g. of sodium oxide in 1215 g. 
of absolute otliyl alcohol. 

Ethyl rt/ier. -The ethyl ioilide (126.') g.) was added 
gradually to the solution of sodium ethoxide (552 g.) 
in a 4-litrc flask, fitted with a I2bu]b pear still- 
head and thermometer, attached to a bulb eonden.ser 
(Allihn’s) through ■which ice-cold water was circu¬ 
lating. The etlier was collected in a l)<*war flask, 
whereby the loss due to evaporation was reduced 
to 3%. An excess of sodium etlioxidc was used to 
prevent any of the ethyl iodide l>eing sulirequently 
distilled unchanged. The iodide was added at tlio 
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B^itie rate as tho ether distilled, by means of a 
droppinij funnel reaching to the bottom of tho 
Oask. Tho reaction did not commence until 100 g. 
of the ethyl iodide had been added, and then it pro¬ 
ceeded violently unless checked by cooling. If. how¬ 
ever, tho sodium ethoxide was warmed to (i0‘’-70'’ C. 
and tho iodide then added, tho reaction began at 
once. After most of tho iodide had been added 
a,nd the ether bubble,s were no longer visible in tho 
mixture, it was found necessary to heat the mixture 
to drive off the ether, but tho thermometor in the 
still-head did not rise above 45” C. This fraction 
was collected separately and was found to contain 
a trace of ethyl iodide, which was removed by twice 
distilling with solid sodiunt ethoxide. The yield of 
crude ether containing alcohol was 54t» g 

The enuhi jdher distillate (;w°-45°) was dried over 
solid potassium hydroxide for one week, and then 
allowed to stand ov'cr a inixt\irc of solid }»otassium 
hydroxide,and potas,sium perniangnTiat<! (2 g. of each 
}H)r 1(X) c.c. of ether) for two weeks, being shaken 
occasionally, and tln-n di.stilled. Tlu! fraction 
34”-:i5” C. was allowed to stand over metallic 
sodium for one week, decanted, and dist-illed through 
a 12-bull) pear still-head, the fraction 34-45"-34-5” 
at 700 niin. being collected. The b.p. agrees exactly 
with that given by Wade and I'innemore.* The 
yield of iHire dry other (b.p. 34-45°-;M-5”, 
0-7H)£»(8), 9/id'’’- 1’35543) was 480 g., or 80% of 
theory on the ethyl iodide used. The ether gave 
negative tc'sts for water, ald< hydes, alcohol, halogens, 
and acids. 

The ])roducts recovered were alcohol 13(itt c.c. 
((/'*•'’ O-HIO), i.r., a]>proxiinately 90% of the exee.s.s 
alcohol u.sed for the solution of tho sodium oxide ; 
j>hosphorus 28 g. (93';;, of that used in exces.s of 
theory); sodium iodide 105 0 g. (88‘X, of theor\). 

_ For the preparation of 1 kg. of ether by the met'liod 
given in this paper, with a yield of SO');,, the following 
quantities are re<(uired : -Metallic sodium, 390 g.'; 
iodine, 2-4 kg.; red phosiihorus. 14t»g., absolute 
ethyl alcohol, :t litres ; ethyl alcohol HO'J'o, 1 02 litre,s. 
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Detection of halogens.—X method commonl;^ 
employed as a test for halogens in organic sub¬ 
stances is to dip a piece of well-oxidised copper 
gauze into the liquid, and then place the gauze in 
a Bunsen flame, whiih becomes green if a halogen 
be present. This test was found to be more delicate 
than Lassaign's test (dropping into sodium vapour, 
adding excess of nitric acid and then silver nitrate) 
even if benzaldehyde were used as a solvent. Burning 
the ether in a lamp as recommendtxl by Rtibke,'* 
using bonzaldehvde as a solvent, failed, to detect 
less than 0-()5% of the halogen u‘d.=" “ *“'o. of 
ether. With the copper gauze iv'therefore, a ^. 
detect 0-05% of ethyl Iodide in fed "with ira 
of iodine. I'ho gauze used ab8orb<^”9Sft®.?®"> 
the other at one dip, so that the amount ot i(| ^ 
actually detected is 0-00004g. It was also ff ',\^/ 
possible to detect 0-01% of bromine in the e‘..' • 
The delicacy of the. test for chlorine was| 
determined. ’ j' 

Unmmary. ^ 

(1) Ihiro ether can readily bo produced! ' 
Williamson’s synthesis, using ethyl iodide 
sodium ethoxide, with a yield of .80% of . 
theoretical amount,, calculated on the ethyl iodid, 

(2) The copper oxide test for halogen conij)oy 
in other will readily detect 0-00004 g. of iotj 
present ivs ethyl iodide. 

In conclusion, I have to express my thank' , 
Professor J. A. Hcholield, for suggesting the wv 
and for his help in the 2 )roparation of this pajx'' 

J)o])aitment of Chemistry, 

The University, Sydney. 


PltR.tTUM. 

Arcelemtioti of Vulcanisalion hi/ Xantliales. By 
D. F. Twiss and F. Thomas (.1,, 1923, 499-505T). 

Fig. 1 (p. 500 T) should be Fig. 4 and Fig. 4 (p. .501 t) 
should be Fig 1 
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FURTHER NOTES ON THE CONSISTENCY 
OF ROAD TARS. 

BY D. C. BROOME. 

IfliiA communication by the author on 

Watsjvc subject,* several facts were noted which 
i to rc 5 [uire further investigation, and the 
paper is an account of some experiments 
'•0 been carried out in order to throw further 
i three of these problems, namely the effect 
onsistency of a prepared tar of :— 
le addition of powdered fillers, 
le addition of bitumens, 
le maintehance of tar at an elevated tem- 
prature for long periods. 

The additiem of fUkrs. . 

^as previously stated that experiments have 
I that granite-dust, limestone-dust, and cement 
anojfto an identical effect on the consistency of tar. 
was* however, been found that if limestone-dust 
not « as a filler in granite tar-macadam the actual 
pxpfc obtained are better than if granite-dust 
in * only filler. The two facts are difficult to 
*°[Y=ile with each other, and further investigation 
BtlJ undertaken to discover an explanation for 

shown in practit^e. 

ne “ affinity ” of lime.stono for tar is a property ‘ 
hich, so far os the author is aware, has not Ixjon 
ivestigated to any great extent; but many road- 
lakers contend that there is something in the 
ature of limestone that renders it exceptionally 
litable for use in tar-macadam. Some suggest 
lat the reason is the ease with which limestone is 
■ushed under the roller, the road being thus more 
:adily consolidited; but all limestones do not 
•ush to an np|)reciablo extent. For example, the 
inestono of Emborougb, Somenset, is harder than 
any other road stones that do not give such 
tisfactory results. The only suggestion .put forward 
> oxplaiu this is that limestone possesses some 
•oijerty that is not altogether understood, but which 
IS been termed “affinity.” 
the author has found that the apparent similarity’ 
>ove mentioned between limestone and granite- 
ist IS only temporary. In other words, if a mixture 
tar and limestone-dust is prepared and tested 
imediately the consistency of the mixture is found 
be normal, i.e., agreeing with the e<iuation 
lere V is the consistency of the original tar and V, 
at of the mixture of tar and limestone-dust at 
9 same temperature. If tested again later, the 
asistency is found to have increased, and it 
^ ‘nprease until at last a maximum is 

ained in a time varying considerably according 

jii jm. iMr, i . --—. 


to the conditions of experiment; from this point 
the consistency remains constant. 'J’his increase 
m consistency is such that the final consistency 
(Vl) is ^iven approximately by the equation Vt—V*’. 
The reinforcing effect taking place after mixing is, 
therefore, V">—V*. In the case of the other fillers, 
no increase in consistenc.y apart from the initial 
increase could be detected. 

The following table gives some consistency figures 
obtained with vorious mixtures of tar and limestone- 
dust and clearly shows tlie gradual reinforcing 
effect referred to. 

Table I. 


Oilglimi 

tar. 

Nil. 

Hount afU'r niUliiK. 

8. 6. 243 

48 

V** 

11 

n 

U 

14 

1.5 

15 

.. 14 

30 

44 

47 

48 

60 

50 

49 

40 

48 

CO 

M 

64 

54 

55 

4.'> 

48 

.. 62 

64 

60 

60 

GO 

.. 62 

6 .') 

oo 

03 

69 

69 

.. 67 

60 

.. 00 

04 

00 

08 

68 

.. 70 

f>7 

oe 

71 

74 

81 

81 

.. 80 

00 

09 

75 

79 

H5 

85 

.. 85 

06 

.. 72 

«0 

85 

93 

93 

12.5 

.. 93 

00 

105 

110 

115 

126 

182 

10U 

.. 120 

130 

135 

160 

160 

148 

196 

245 

290 

SIO 

840 

S40 

.. 806 

This 

gradual 

reinforcing 

eftect 

has 

obviously 

some connexion w 

ith the superiority of limestone-dust 
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“ affinity ” of limestone for tar, but it is difficult to 
find a satisfactory scientific cxidanation of this. 
The following have been suggested as possible 
explanations 

(a) Chemical reaction between the limestone and 
some constituent or constituents of the tar. 

(i) Absorption—the less viscous constituents of 
the tar being soaked up by the stone, the effect 
being as though they were removed altogether 
from the mixture. 

(r) Adsorption — a molecular surface reaction 
between the limestone and certain constituents 
of the tar. 

Of these suggestions the first may bo rejected as 
unlikely (though not definitely impossible) as no 
evidcn<!c of any such reactions can be found. Simi¬ 
larly, the second suggestion is without foundation; 
and further, the author's experiments, are evidence 
against the validity of this suggestion, for it is 
noted above that the percentage increase in consist¬ 
ency is higher with tars of high consistency than 
with those of low consistency, whereas the presence 
of a higher percentage of light oils in the latter would 
give greater facilities for absorption if this took 
place. The author therefore puts forward the third 
of the above suggestions as the one which best fits 
in with the facts. It should, however, bo noted 
that this is only a suggestion, as the present state of 
the experimental evidence is not sufficient to allow 
. ^ de^ite conclusion to bo drawn. 
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T/ik addition of bUumenn, 
rt waH recently suggested to the author that, in 
con8id(^ring the addition of bitumen to tars for road- 
making purposes, it is safe to assume that the lower 
the penetration of the bitumen used, the greater 
would bo the increase in consistency of the tar due 
to tho addition of the bitumen. On investigation, 
however, it was found that the nature of tho bitumen 
must be taken into account, as well as its penetra¬ 
tion,. The various grades of “ Texaco bitumen,” 
a petroleum residual manufactured by the Texas 
Oil Oo., Ltd., give particularly striking examples of 
tlus influence of the nature of tho bitumen, the 
mcreaso in consistency of a tar due to the introduction 
of one of these products being much higher than 
would bo exjjeoted from a consideration of its pene¬ 
tration alone. This is shown in 'I’ablo If., which 
contains re])re8entativc results obtained with mixtures 
of 1)5% of prepared tar with 5% of bitumen. 

Table IS. 

y CtiHhUtfiiry of mixture. 


of tar 

lilt II lilt'll. 

IVuctrAtlon. 

(ihd 

(‘nil*. 


r'l'.xfli’o No. 9 

00 

00 

46 

3a 

Mi’Xi'liiilti) 

4.'i 

48 

60 


Trliiliiful 

7 

12fi 

126 


Ti’XfKo No 9 

fW 

80 

66 

60 .. i 


46 

70 

60 


_'rrItililA«t 

7 

140 

140 


"Texafo .S’o. 0 

60 

82 

70 

60 .. ■{ 


4f> 

72 

73 

1 

'rrlDldml 

7 

146 

145 


TfXHro No 1> 

00 

06 

78 

08 

Mcxblialle 

46 

80 

82 

1 

'I'rliddiHl 

7 


162 


TdXftuo Nu. 0 

60 

146 

100 

00 •( 

.MfXblmlfi' 

46 

ItH 

104 

1 

Trlitldsd 

7 

J75 

175 


'I'he last column is calculated on tho assumption 
that the increase in consistency varies inversely 
as the jH'iictration of the bitumen added, tho increase 
duo to the addition of Trinidad bitumen being taken 
as standard. 

Hence it. follows that if a certain percentage of 
bitumen is being used in the manufacture of tar¬ 
macadam and it is ilesired to inerea.so the proportion 
of bitumen without rendering the material more 
diflicidt to handle, the use of a softer bitumen will 
not necessarily solve the diflieulty. In every such 
ease it is essential that tho actual effect of the bitumen 
proposed to be used must be determined in the 
laboratory prior to any definite decision being made. 


effect of hoot. 

It was stiggested in tho author’s previous paper 
(tor. cil.) that the inert'ase in consistency ,if a tar 
when heated might in part be due to the breaking-up 
of conijilex eom]ioUnd8 with increase in free carbon. 
On fuither investigation, however, no evidence of 
such a change occurring to any appreciable extent 
could be found ; but on analysis of the tar, before 
and after h««png, an une.xpected decreose in the 
percentage dpiir'acids was noted. This is of interest 
in view' ot^flie,reoent discussion on the occurrence 
of phenoll. lil.i tBrs produced by the carbonisation 
of coal atJifTarious temperatures. In general this 
supports the results obtained by Schtitz,'* GoUmer.f 


•lla., IMKH, IW, 162. Bmuntoa-Chon., 1623, 4, 86. 
fbrauut^chem., 1623, 4, 1,16. 


Morgan and Soule,’* Hoffmann,t and Currey,t show^ 
that the percentage of phenols in tar decreases with 
increasing temperature of carbonisation. 

Tho method of conducting the experiments to 
investigate the effect of heat was as follows :—About 
a gallon of prepared tar was taken for each experiment 
and after thorough mixing this was divided into 
two portions. A complete analysis of one portion 
was carried out in accordance with the Road Board 
Speoifioation,§ and the other portion was transferred 
to an ordinary half-gallon can and a reflux condenser 
connected to the tubuluro. The can was surrounded 
by a water-bath which was slowly heated to boiling, 
and this temperature maintained over varying 
periods of time. In this way the tar could bo main¬ 
tained at approximately 100“ C. for long periods 
without tho slightest risk of any appreciable loss by 
evaporation. 

The time of heating varied from 8 to 24 hours 
and the consequent rate of increase in consistency 
varied from 0’33 to 2-96 secs, per hour, increasingvi 
with increase in the consistency of the original tar. 
Tho rate of decrease of the tar-acid content docs 
not appear to be related to the original tar con¬ 
sistency, but varied from 0-01 to 0'12% per hour. 
Tho results are shown in Table III. 


Table HI. 


Expt. 

T. 

V,. 

V.. 

Y,V, 

dvitn. 

A,. 

A,. 

A.-A,. 

dA/dT. 

1 .. 

12 

04 

08 

4 

0 33 

2-7 

22 

0-6 

004 

2 

24 

94 

103 

9 

0-37 

2-7 

1-3 

14 

0-12 

3 .. 

8 

06 

no 

14 

1’76 

— 

— 



4 .. 

16 

96 

116 

10 

J 18 

— 

._ 


_ 

6 .. 

10 

128 

140 

12 

1-20 

3-4 

33 

01 

O’Ol 

6 

12 

220 

230 

10 

0 92 

2 4 

2-4 

00 

000 

7 

24 

220 

290 

70 

2-96 

2-4 

21 

03 

002 


T time j» hours at 100® C. 

Vi- origlual coualnUincy. Aiw--orlghml % tar acid*. 

V, - filial „ A, -fijuil % „ 


In view of this decrease in tho percentage of tar 
acids present, it was thought advisable to investigate 
the effect of maintaining tar acids alone at an elevated 
temperature for a number of hours. This was done, 
using about 2.50 c.c. of the crude acids, as extracted 
from carbolic oil, contained in an ordinary glass 
flask. No sign of change, however, could bo detected 
in cither the physical or chemical ))ropertics of the 
material even after heating to boiling point for 24 
hours. In one case a sbght decrease in viscosity 
was noted, but on further investigation it was found 
that this sample was contaminated with a small 
jiercentage of creosote oils. It would thus appear 
that the change going on in a heated tar is dependent 
upon the action on the phenols of some other eon- 
stiriients of tho tar. This view is supported by tho 
results obtained by heating carbolic oil for some 
hours at approximately 100“ C., when the percentage 
of phenols as determined by Church’s method is 
decreased by an amount varying with the quantity 
of phenols originally present. A decrease of as much 
as 1% in three hours has been noted in the case of 
an exceptionally rich oil prepared in the laboratory 
and containing 45% of phenols. It has long ago 


* Chem. and MH. Kng.. 192^, 028, 077, 1026. lod. Eng. Churn., 1023, > 

16, 687. Chem. and Ind , 1923, 1178. 
t Breniudoff'Chi'm., 1023, 4, 200, 

1 J,, 1023, 17OT. 

{’‘Gonerttl Directions and HpeciAcatlons reiatliw to Uie T«r Treatment 
Ql Boadj^'' H.M, SUtiot^ery Office, 1023, 
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been suggested* that in the presence of homologuoa 
containing the methyl group, phenol itself may bo 
oxidised, with the formation of a triphenylmethano 
derivative. If this is true, the addition of some 
oxidising substance to heated tar should bring about 
an increased change. The passing of hot dry air, 
free from eaibon dioxide, or a mixture of oxygen 
and air. throagh tar during distillation has been 
found to thicken the residue into a “ resinified tar.”t 
Although this investigation deals oofy with temper¬ 
atures below the temperature of distihatiou, it 
seemed possible that even at these lower temper¬ 
atures the passage of air or oxygen through the 
tar would lead to an increase in the thickening or 
“ resinifioation ” of the tar if the theory of 
oxidation is valid ; and experimental results obtained 
by the author have supporteil this. Table IV. 
shows the enormous increase in consistency brought 
about by this passage of air through the tar. 

Table IV. 

v* 


T. 

V,. 


WJtlioutalr. Wlthftlf. 

X 

8 


60 

.. 55 

76 

20 

12 


94 

08 

100 

62 

12 


220 

230 360 

130 

24 


04 

103 

200 

97 


It has been suggested by Scji’-gderl that the phenols 
present in the low-tompcrat/ .e tar first formed in 
the distillation of coal, as far as they are not cracked 
with deposition of carbon, react with the hydrogen 
present in the distillation gases, being part ly reduced, 
with formation of benzene and its horaologuos, and 
partly condensed to high-molecular compounds. It 
18 interesting to note that at the low temperatures 
employed in the course of the author's experiments 
there is no evidence of reduction, but rather of 
oxidation, os already stated. The second reaction 
supposed by Schrader to take place during carbon¬ 
isation, however, has been found to occur in the 
case of tars heated to 100° 0., as is shown in the 
analyses above referred to, by an increase in the 
f'Crcentago of pitch. The results of distillation 
tests are shown in Table V. 


Table V. 


Hoiirn 


l-lKllt 

Middle 

Heavy 


iieatott. 

Wftlor. 

Oil. 

Oil. 

oil. 

ntoii. 

m .. 

Mil .. 

Nil .. 

15 9 

.. 5-4 .. 

78 6 

10 . 

Nil .. 

MU .. 

14 3 

. * 6* 5 .. 

79 1 

Mil .. 

Mil .. 

0 4 .. 

13-3 

.. 5 5 .. 

80-8 

12 .. 

Nil .. 

04 .. 

13-7 

.. 61 .. 

798 

24 .. 

Nil ., 

0 3 

136 

.. 5-2 .. 

80-9 

12* .. 

Mil .. 

Nil .. 

12 5 

.. 00 .. 

81 6 

Nil .. 

06 .. 

O-.-i .. 

11-7 

.. 73 .. 

79-9 

12 .. 

08 .. 

0*5 

no 

.. 48 .. 

82-3 

24 .. 

06 .. 

0-6 .. 

10-9 

.. 5 .3 .. 

82-6 

12* .. 

0 5 ,. 

0-2 .. 

10-8 

.. 6'6 .. 

fll-9 

24* .. 

0-2 .. 

0 2 .. 

IM 

.. 6 0 .. 

81-9 


* Air current passed tiirougli. 


This is also in accordance with what would be 
k'xpectcd from a comparison of the constituents 
pf low- and high-teraperature tars. 

' In conclusion, there is yet a third action which 
probably takes place, but which the author has 
not yet been able to prove, namely, the formation of 


: •Tschclnltx, wiener Akad. Ber„ 83, Smith, Chem. Oa*., 186S, 
iNo. 20. Yvon, Pharm, J. Trans, 1881, 1051. 

L ^ of HK>5 (Soe. Anon, deu Combiistibies ludoatrlcls); K,l? 

20,<M0 of 1000. 

3 Chem. Kentr., 1822, 1042. 


pjTOorosols, as shown by Uott* to take place on the 
distillation of crude plienols. 

The tar used throughout the course of this in¬ 
vestigation was projMired from hoiizoiital-retort tar 
obtained from the gasworks at llliyl. Denbighshire. 

Snmmari/. 

(1) An earlier statement that grnnite-ibist, lime¬ 
stone-dust, and cement all have an identical effect 
on the consistency of tars is nnxlified as a result of 
further investigation, and the final consistency of 
mixtures containing tillers of the gninite-dust tyjic 
is given by V,. -=V', while the use of liinestonc-dust 
leads to a final consistency V,,— 

(2) It is suggested that adsorjition is the cause of 
this greater increase in tho cose of liincstone-dust. 

(.3) Tho increase in consistency of a tar due to 
tho addition of a bitumen is dependent uiaui the 
nature of tho bitumen, and not merely upon its 
penetration. Soft bitumens sometimes inoduce a 
greater increase in consistency than do harder 
bitumens. 

(4) If prepared tar is maintained at an elevated 
temperature over long periods of time, several 
reactions take place, viz., oxidation of phenols, 
condeasation of pVnols to high-niolecmlar compounds, 
and formation of pyrocresols. These reactions lead to 
a coiLsiderablo increase in the consistency of the tar. 

The Laboratory, 

Peranaenmawr and Trinidad Lake As]>lialt Co,, 
Penmaenmawr, N. Wales. 


NOTE ON THE ACTION OF POTASSIUM 
CARBONATE ON LEAD GLASS. 

BY E. A. COAD-PEYOB, B.A. 

H. Droop Richmond, has recently (Analyst, 
1923, 48, 200) described some interesting experiments 
showing the absorjitioii of appreciable quaniitie.s of 
lead and arsenic by potassium carbonate which had 
boon stored in lead glass bottles. The facts which ho 
r«ords serve again to bring into prominence the 
need for a simple standard test for the suitability 
of a glass for any particular puipose. 

It is well known that glasses vary very considerably 
in their durability and their resistance to attack 
by chemical reagents, and it is also well known 
that though one glass may bo more resistant to an 
acid solution than another, yet it may be less resistant 
towards alkaline reagents. 

Any simple test must, therefore, of necessity give 
only approximate results if it is to lie regarded as 
a criterion of the general stability of a glass which 
is used as a container for a variety of diflerent 
solutions. Fortunately there are a number of 
teats which will distinguish a really bad bottle, and 
the choice of a specified test for this purpose is gen¬ 
erally determined by tho simplicity of the operation 
and the rapidity with W'hich it can be carried out. 


* }., 1887. M8. 
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A sample of glass with which Mr. Richmond 
carried out his experiments was analysed in the 
present author’s laboratory with the following result: 
SiO, 07-30%, PbO 13-2.7%, CaO 2-30%, Al,0, 
trace, alkalis 17-00%, AsjO, 0-34%. It was certainly 
a most unsuitable glass in which to store potassium 
carbonate. There is no objection, of course, to the 
use of lead in these bottles - in fact some lead glasses 
are equal in durability to some of the best chemical 
resistance glasses.* 

For instance, some experiments were canied out 
w-ith the object of comparing the durabOity towards 
chemical reagents of a heavy lead glass of com¬ 
position :—,Si()j 47-0%, PbO 40-0%, KjO 7-8%, 
NajO, RjOa, AljOj, and CaO traces, with that of 
the well-known Jena chemical resistance glass. 


Losses in rnej. per sq. dm. 



LfRd* 

]>oUnh 

US 

J(*na 

O'A 

AutfM’Uvr, at IRS® 

lUO .. 

230 

Hvclior'hlt)!^ Hi’ltt 

ao .. 

UQ 

tN <-arhomi1'Q 

57 0 ,. 

31 f. 


, lOS-0 .. 

1120 


It will bo seen that as regards any of the tests, 
with the exception of that with sodium carbonate, 
the load glass is the tetter of the two. 

It is necessary, however, to keep the alkali content 
low—below say, 16%. Where glasses contain lead 
or arsenic in large quantities, obviously the danger 
tlu-ough lack of durability is increased. 

With a view of obtaining a comparison between 
the glass received from Mr. Richmond and a common 
bottle made from a soda-lime glass, samples of the 
two glasses were pamted with a sludge of damp 
potassium eartenate and stored for 12 days. Thus 
the surfaces of the glasses were exposed to a saturated 
solution of potassium carbonate. At the end of 
that time the potassium carbonate was washed off 
the surface and the arsenic in the washings deter¬ 
mined. The following results were obtained, cal¬ 
culated as milligrams of arsenic per lOO sq. cm. 
of glass surface ox(iosod to attack :—Glass from 
Mr. Richmond 0-0240, soda-lime glass 0-0018, 
sho-wing a ratio of about 13 to 1 in favour of the 
soda-lime glass. The latter glass was a bottle gl|^s 
of medium quality, having an approximate com¬ 
position of:—BiO, 7r>-.5%, CaO 8-0%, Al^Oj 0-7%, 
NojO 1.5-8%, A.SjO,, 0-2%. 

Making allowance for the arsenic contents of the 
tw'o glasses, the soda-lime glass is the tetter as regards 
total solubility in the ratio of about 8 to 1. It must 
not be inferred from these remarks that a soda-lime 
glass will be superior m durabiiity to any lead glass, 
but merely to the particular glass in question. 
There are many mcihCal bottles of “ white flint ” 
• considerably superior to the bottle (soda-lime) 
selected for test. The durability increases rapidly 
with rise in the lime content of the glass, a glass 


• J. D. 
liJis, t. r, 


iii v, iu)(l 1). Wt'bli, J. Soc. OJash Tech., 


containing 9%, of lime being markedly superior to a-; 
gloss containing 8% of lime, and 10% better still, 
substituting the lime for the alkali. 

Unfortunately the low-lime, high-alkali glasses 
ore very easy to melt and it is the practice of some 
firms to make a glass containing anything to to 
20% of soda and from 6 to 7% of lime. 'Diese 
low-lime glasses have also the advantage, from the 
manufacturing point of view, that it is easy to obtain 
a good colour, since one of the principal sources 
of iron, from which the green colour is derived, is 
the limestone. The introduction of automatic 
machinery has made the position still more critical 
since,' on many machines, the high-lime glasses 
are difficult to work, and it requires great attention 
to detail and rigorous supervision. 

It is therefore desirable that some sort of speci¬ 
fication for durability should be established. Even 
the most discriminating buyer of glassware has no 
safeguard at the present time that enables him to 
obtain with any certainty a glass of first-class quality, 
and manufacturers who go to the trouble and expense 
of maintaining strict supervision and analytical 
control, which are necessary for the production of 
“ white flint ’* gloss of a high lime content, are 
penalised by those manufacturers who, by giving 
scant attention to the matter, bring disrepute on 
the glass industry as a whole and particularly on 
inachine-made bottles which, as regards uniformity- 
and accuracy to specified capacity, are far in advance 
of any bottles which con bo made by hand. 

A standard te.st should be simple in operation. 

. Many workers advocate the use of an autoclave 
test, but, while this test gives valuable results up, 
to a certain point, it entails the use of an expensive 
apparatus. A riromising test appears to be that 
described by H. S. Blackmore, V. Dimbleby, and 
W. B. S.Turner,! which consists of exposing the glass 
to the action of a solution of narootino hydrochloride 
for a period not exceeding an hour at 100° C. The 
durability of the bottle can be estimated by tho 
time which elapses before tho solution becomes 
cloudy and the extent of the cloudiness. With 
the test carried out as described by tho authors, 
bottles- showing no cloudiness until 45 minutes 
have elapsed might be considered first-class. Bottles 
which show a faint cloudiness at the end of 20 minutes, 
but no further increase in the cloudiness at -the end 
of an hour, could be regarded as second grade 
quality, to bo used where no great demand for 
durability is made. 

, If this teat is proved to bo satisfactory from a 
practical stand-point, it should meet an urgent require¬ 
ment, and it is to be hoped that users of bottles 
required for containing chemicals will take tho matter 
up seriously -with a -view to the establishment of a 
rational specification. Such a procedure might 
also be followed with advantage in the case of glass 
vessels required to contain food. 


t 3 . Soc. Gln-n Tech., 1923. 7,12‘2. 
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NOTE ON THE UDSTONE VISCOSIMETER. 


BY GUY BA.KB, B.A., D.SC. 

The “ mercurial viscosimeter ” described by Lid- 
stone (J., 1917, 270; 1918, 148 t) appears likely to 
find considerable application, not only for the exami¬ 
nation of small quantities of material, but also for 
the determination of the viscosity of dark-coloured 
liquids, which give a meniscus which cannot readily 
be observed in an instrument of the Ostwald type. 
Under these circumstances, it may be well to draw 
attention to some points connects with the design 
of the viscosimeter and with the interpretation of 
the results obtained with it. 

The formula obtained by Lidstone in his second 
paper for the calculation ol viscosity from the times 
of flow observed is derived by making some tacit 
assumptions which may not be justified in all casc.s : 
the full formula is deduced below, and from this it 
will be possible to find in what cases it may be 
simplified. 

Let V be the volume of the bulb between the 
fiducial marks used m timing the flow, and let 4, k,, 
and Va, n, be respectively the lengths and effective 
mean radii of the cai)illary above the bulb through 
which the liquid is dra^vn and of the tubing (including 
stop-cock and jet) below the bulb through w^bich 
the mercury escaiK'S. 


Further, for abbre\dati<>n, init 
8V4 _ _ SVU, 

vTb.* * Trrt,* 


b 

1 


where m is the coefficient of the kinetic energy 
term in the amended Poiscuille equation for vis¬ 
cosity. 

Now if r),„ be the viscosity and the density 
of mercury at a given tepiperature, the mean differ¬ 
ence of pre.5suro necessary to cause the volume, V, 
of mercury to flow through the lower tube in a time 
I will bo equal to 

Similarly, for the flow of the liquid through the 
U])per capillary the mean diffenmeo of pressme 
neee.ssary is 

arjijti + 

where tjj and d, are the viscosity and density of th(! 
liquid and <j is the observed time for the mercury- 
liquid meniscus to pass from one fiducial mark to 
the other in the determination. 

A blank run is also made in which the mercury 
is allowed to run out freely, with no liquid above 
it. If the height of the mercury column is small 
compared with the external pressure, we may, to 


a first approximation, neglect the error d\i« to com¬ 
pressibility of air and write, 

pressure difference---f 
where rjo and are the viscosity and density of 
the air (or air plus vapour in Lidstone’s second 
arrangement). i 

If H is the mean height of the mercury column 
and h that of the liquid column during a nm,. the 
total pressure difference in the case of the blank 
run is Po~H(rf„,—(fo)i7 and in the case of a run with 
liquid it is Po+Pi —Hid,,,—do)ff I ^('4—dol'/. "here 
<7 is the acceleration duo to gravity. 

Hence 

Po=a)?o/4+M/C-l-*’7mA+34./'o* . (1) 

P, |-Pi=a7}i/<,4-pdj/<i“-f'6uiii/fi+9d,„//,2 . (2) 


Substituting for q in equation (2) from (1) we get 

Poi-Pi=U>?i/ti/ti* f h*?inAi■+- 

whence 

“^yi^ + p-!"=('-pT)-pr(‘ - I“)~ 

u* / -*0 ^ o'"©' ■*■0*1 ' ^1' 


Vi 




(3) 


I his equation will oliviously lie much simphhod 
if the terms in the large bracket which involve a, 
b, and p are so small that they may be neglected. 
If an accuracy of 0-5% is coiusidercd ample for the 
determination of viscosities by this method and pi 
is tlio viscosity and d, the density of the least vi.scoiis 
liquid to be used in the instnimeiit, it will be seen 
from equation (3) that the terra ^(d, - do)/P q/,^ may 
be omitted provided pd,/lVi* ~0 00.7 (1 1 P,yPo) er, 
substituting for t, the approximate value 7,--. 
uyo/lPo+Pi) and replacing a and p liy their defined 
values, providc-d 

0 00.5 . 


where m may be taken as unity. 

The air friction term niav be seen to bo 

A oil 

negligible compared with H P,/Po, since on sub¬ 
stituting the a)iproximate value »=(Po-t-Pi)ti/yi, it 
becomes ri4ohih< where ijo/iji is less than 0-1% 
(takuig 7 ;i= 0-2 jioLso) and (g is less than 7,. If the 
attempt be made to design an instrument such that 
it may be used for liquids of fluidity a])proaohing 
that of water, the term may not bo negligible, and 
it becomes necessary to evaluate a approximately 
cither by direct measurement of the quantities 
involved in its definition, or, as will usually be easier 
in a completed viscosimeter, by the following method : 
Let the instrument bo inverted and the capillary 
and bulb filled with water, the wider tube at the 
other end of the capillary and the tube through 
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which the mercury is nnrmally discharged being 
empty. The temperature briii^ known roughly, 
lot the time, T, required for the water to run out 
of the bulb be determined. Then writing ij» and 
dv for tho viscosity and density of the water, we 
have from Poiseuille’s law, 

< »?w %T 

rf. “ ' a'- . '5) 

so' that tho term is approximately equal to 

tJ rii 

accuracy required is 0-5%, this 
may bo neglcetcxl so long as 

H d" I-<0 005 . (5a) 

For the terra involving b to be negligible we 
require 

OMb ijm 




or 




Udiiiffij 

1600V/, 


< 0 005 


nlld,„gt, 

If wo are designing a viscosimeter to give a certain 
time of flow /, with a liquid of viscosity »/,, we can 
fix V after deciding on tho value of r» according to 
(4) by assuming certain values for /„ h, and H. 
The lower tube will then bo selected so as to have 
an effective mean radhis not less than that s{>eoified 
by equation (0). This tube includes a stopcock 
and jet : the latter cannot bo made unduly large 
or trouble may be expeiienced in keeping it full 
of mercury : consequently it will be best to select 
a tube and stopcock having a boro considerably 
greater than the equation demands, and to make 
the jet tuj)er fairly rapidly. A formula ff)r the 
resistance offered by a tapering tube to the flow 
of liquid through it is given by Bond (I’roc. Phys. 
Soc,, 11)22 , 34, 187) from which the effective moan 
radius of the tube so constructed may be calculated 
approximately. A direct determination of r,, in 
a finished viscosimeter offt'rs considerable difttculty, 
but the value may be deduced with amjile accuracy 
for the present purpose by timing the flow of a liquid 
of known viscosity, t/,, and density, dg, through 
tho lower tube : this liquid would naturally be that 
selected ■ for the calibration of the viscosimeter. 
The apparatus having been filled by sucking tho 
standard liquid through the jet to the upper fiducial 
mark, the time, T,, for the discharge of the volume, 
V, through the lower tube should be noted. Then, 
neglecting air friction, we have in addition to 
ll^fnig--5,^,n//o I' 
the similar relation 

H</.g - 67,/1\ + jd,/T,2 

By eliminating g W(> find 

HdgffT, 1 

’/« , ibVmd. 

Since /„ will be much smaller than T, and 
much smaller than t/gda,, tnis becomes 


0 C061},2; 


( 6 ) 


and the term involving b in equation (3) may be" 
omitted provided 

< 0T05. (8) 

The criteria (5) and (8) for the negligibility of tho 
air friction and mercury friction terms are of such 
a form that they may be readily applied to a finished 
viscosimeter. The viscosity of tho least viscous 
liquid for which the simplified form of equation 
(3), viz., 

_ Po/l / I I _V*_ i 

a I Po ) 

may bo used without error due to tho omission of 
tho kinetic energy terra, is given by substituting 
in (4) tho value of a given by equation (5) ; thus , 
(Pq + PijVijwdi 
8 wl„TA<i«g 
or 

’'<>V|-oo4Vf7TW~/ . 

The mean heads H and h are measured, for the purpose 
of this calculation, from tho middle of the bulb to 
the ends of the respective tubes : the discrepancy 
between these means and the true time averages 
of the heads is less than 4% for a cylindrical bulb* 
of length twice that of the efflux tube (r,/. Bingham, 
Schlosinger, and Coleman, J. Amer. Chera. Soc., 
1916. 38, 27) and just over 2% for a spherical bulb* 
of diameter twice the length of tho tube. A more 
definite limiting value for g, will, of course, be found 
by calibrating the viscometer with a scries of standard 
liquids, but the above approximation will be useful 
in limiting tho number of standard liquids which 
arc required. 

If the viscosimeter is calibrated with a liquid of 
viscosity tj, and density dg and its design is such 
that tho simplest formula applies, wo have, if /j 
be tho observed time of flow— 

Poh (. , hdg ) 

a r + Hd,„ ~ j" 

Hence, writing k for Pj/o and n for h/Ud,,, 

/, I \ ndi- tg^jtg^ 

and the viscositj' rj of any liquhl for which tho time 
of flow is / may be found from the equation 
7 ) - ■ kt{\-\-nd- 

Tho values of tho constants ?i and /, require to be 
measured, the former by tho use of a centimetre 
scale, the latter by timing the flow of the inercurj' 
in a blank run. Tho equation differs but slightly 
from that given by Lidstone (1918) : it is, however, 
only applicable if the conditions .5a, 8, and 9 are 
satisfied. 

• The forimiU for Uw time average, I'#, of the head when tho dlscharga 
’ Is from a spherical bulb of radiu» K the centre of which Is at a height H 
above the exit from the tukplllary Is 
„ 4U/S 




2e~(c‘—Dhve 


1 where 
c~ 1 


which may be compared with tho rorrcspoiiding formula for n cylinder 
of length ly, 

p,- -h— 

tojB 2 . 
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THE DETERMINATION OF THE ACTIVITY 
OF AN ACCELERATOR OF 
VULCANISATION.* 

BY 0. MAETOr, B.SC., A.I.C., AND W. S. DAVEY, B.SC., 
A.T.C. 

Tho chief difficulty encountered in coni])aring the 
activity of dilfereiit accaderators is that they arc used 
for a variety of puriwses and in a still larger nuinlier 
of niixe.s. It does not follow that if accelerators 
ore arranged in order of effectiveness in one mix 
they will have tho same relative order of effec¬ 
tiveness in another mix. Although at tho present 
sta^e of our knowknlgo this is an almost insup<‘rable 
difficulty, glassification on broad lines is jiossible. 
(hi questions of detail there is no doubt tliat indi¬ 
vidual accelerators require indmdual exjieriments. 

In addition to the thousands of mixes in which 
accelerators may have to function, they may also 
be used under a variety of curing conditions. 'I'he 
simplest and tho most generally applicable mix is 
one containing rubber, suli>hur, zinc oxide, and 
accelerator, and the most generally applii able condi¬ 
tions are vulcanisation in steel moulds under hydraulic 
pressure in steam. Tho factors affecting the activity 
of tho accelerator in this mix and in these condi¬ 
tions ar<>:— 

1. The purity, concentration, and .spccilic surface 
of the substances used. 

2 . Tho temperature of indcanisation. 

It is 2 >roposed to consider these factors in detail. 

J’urily. 

The ingredients of the mix other than rubber 
are suhstances of delinite chemical composition, 
the purity of ivhich can and should be checked 
before using. On the otlier hand, raw rubber contaiius 
small and varying quantities of valuable natural 
.products, some of which aff'cet the activity of the 
iccclerator. 

The authors’ have .sfiowm that in the presence of 
iinc oxide and an accelerator, some of tlie acetone- 
soluble substances present in raw rubber have a 
rt narkable effect on the jhysical proi)eriies of the 
vi..eanised ndjber. Thus in tho mix Olt i-ubber, 
10 sulyihur, !i zinc oxide, I thiocarbanilid(\ it was 
Found that good physical properties w'ere obtained 
when 0-9% of sulphur hiid eoinbincd with the mbber, 
whereas in the case of another rubber over .'>•0% of 
combined suljdiur was necessary to produce a similar 
physical effect, as judged by the elongation at the 
standard load ; and it was found that tho rubbera 
which required a relatively small quantity of com¬ 
bined sulphur were tho rubbers which gave strong 
vulcanised products, while those requiring the most 
combined sulphur gave weak jiroducts even at the 
maximum tensile strength cure. 

* iluBd at a juiut of tho .MaucJioHtcr occtiou Attd the MaiictH’Ster 

Sectloa of the liMtitutloii in Rubber 

' Martlu B4(l pBvey, J., 1029, 08r. 

„ • . '’iJ , ''•iV , . 'k 


In a recent pajyer Sebrcll and Vogt - slated that a 
deficiency of resm acids in raw rubiicr giyes .stocks 
of poor physical ])ro])oiiies. Experiments at the 
Imperial Institute UMlieato tliat tiu' inidilion of 
certain long-chain fatty acid.s to a hcxamcthvlene- 
tedramine mix containing r>% suljiliur and .b% zinc 
oxide rcsult.s in a considerable aceclcriition of vuil- 
canisation when the natural acids are absent (acehme- 
extrncted rubber), but has little effect on vndeaiusa- 
tion in the jnesence of normal aiiKumts of the natural 
acids. In tho ju'cscnco of an equal quantity by 
weight of rubber and zinc oxiilc, vaileani.sation 
proceeds normally whether tho resin acids an^ jirescnt 
or absent. 'I'hc ex)ilanation of these iilienoniena may 
be connected with the <homieal action of the so-called 
hevcie aci(E on the zinc oxide forming a soap solution 
in tho rubber.'* Similar zinc salts have been shown 
by IJedford and Gray’* to be capable of r(q)lacing 
zinc oxide. 'I'he ctfeet of resin acids appears there¬ 
fore to be tantamount to increasing tlu* zinc surface 
available for tlio formation and stabilisation of tho 
catalyst and for the |iroduction of the physical 
effects a.sswiatcd with an mireased amount of 
zinc oxide. In tho ])resenee of largir quatdifies of 
zinc oxide the .space between the j)article8 is redmUHl 
by an amount which may be considerably more 
than the percentage increase in concentration, so 
that eventually diffusion and surface effects and 
therefore vulcani.satioi\ jiroceed unaffected by moder¬ 
ate variations in the available surface of zinc oxide. 

'I'he differences devckqieil in (he physical jnoper- 
ties of tho vuleanisato with dilTc'rcnt rubbers seem 
to be uidcpcndcnt of tho nature and amount of the 
accelerator.® Allhougli increasing the amount of 
zinc oxide renders the results much more uniform, 
there is still a (s-rtain amount (jf variation, which 
is not eonnectcsl with the aeetone-solubb' substances 
prc.sent in raw rubber. Thus in Die mix IKf ndiber, 
!H) zinc oxide, o suljihur, 1 hexaineths'lenetetramine, 
tho time rfXjuircd to liring 2% of suljihnr into com¬ 
bination with mbber at l-l.'f ’G. is about 25 minutes 
for a laibbcr containing all the latex by-products, 
and 30 to 50 minutes for different sanijik'S of 
jffantation rubber. 

In determining the activity of an aeeclei'ator, it is 
evident that, irrespective of the amount of zinc 
oxide present, tho results will be alTccted by the 
chemical eomjiosition of the raw niiiber. In the 
jiresence of a large amount of zinc, oxide, hoxvever, 
this variation is reduced considerably, especially 
when eonqiarisons are based on phjsical standards 
of cure. 

For this reason and also for the purpo.so of bringing 
out the full activity of an aeocleiator, a mix contain- 


Miidiii lUlbhiT WoiM. i'dJd. 69, --L 

* Whitby auri I'umbrou. J , iHiM, 

*('/. Boiilurd auil V\ Itiktliituiui. Iitdiu Kubher World, 102^, 66, 407. 
*lnd. Knj;. ('hem., 102.^ 16. 720. 

* MArtlB Biul JDavey, /oc, cU. 
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iiig oqiiiil ])rojK)rtioii.s liy weight of rubber wid zinc 
oxide is more Hati-sfactorv’ for the com [larison of 
luicelerators than one containing only Hinall amounts 
of zinc oxide. 

(.'onrentniiion. 

(a) Ac.almiUyr. — [f llie concentration of the 
acei'lerator is doubled, it i.s generally renliseil that 
tho rate, of combination of rubber and sidjihnr is 
not doubhid. 'I'he aceeleration factor for aldehyde- 
ammonia in the rubber : .siilplmr mi.x (90 : 10) has 
iieen shown by 'I'niss and Bra/.ier’ to be inereiised 
by 70'’/[„ and fiO/o re.sjieetively on repeatedly 

doubling the eoneeidration of the accelerator. The 
authors tmuilion that the va|)orisation of the aldehyde- 
ammonia during mixing [irobably had an inihienee 
on tho rosidts. In the following table, compiled 
from w'ork donu at the linjierial Institute, is shoini 
the perecntugi^ increase in the rate of combination 
of rubber ami Hid|)hiir obtainisl by doubling the 
concentration of the aeeeleridor in a mix containing 
equal quantities by weight of ridiber and zinc oxide. 

't’Ani.e t. 

>IIa . no lufildir, WO /lUf nvlili' I'fmiit mlnrp 111' <' 

lo Siilpliui. 71 ^iilnlitir. Sitipliui. 

AWIfliy'le aiitmiinfu .fU ,, * 2.'') .. 

ill .Miiiiii-IliviiTM fctiaiiiiiii' .. on. .. yi, A’t 

■■ Mili.niif 'j', . :i| H2 

/>-l'hi'nvli 11'iliiniiliif -- .. 31 . 30 

•• A' l'i I'Ti 11" ’ - ., :H .. - - 

Tlie vulcanisation eocilieient of each sample was 
determined at a value approximately 2-0, and a 
correction made for any deviation from this value. 
A small error in mixing or ciirmg causing an error 
amounting to 1% of tho total amount of combined 
Hul])hur. w ill raise or lower tho figures shown in the 
table by three units. 

Tho residts indicate tliat the increase in imtivity 
of the above accelerators on doubling their con¬ 
centration is fairly uniform. Confirmation of this 
conclusion was obtained in the presence of still 
smaller quantities of sulphur. It follows that if 
a given quantity of accelerator A is found to enable 
sulphur to eoudiine witli rubber IlO'/o more quickly 
than the same quantity of accelerator B umlor the 
conditions observed idiov'o, then half the quantity 
of accelerator A lias the same activity as accelerator 15. 
The results suggi-st that it may bo jaissible to obtain 
an accelerator constant w’hieh is indejjendent of tho 
aeederator eoncentrat ion. 

(Ii) Zinc oxide. -Tho dimiui.shixl activity of unit 
quantity of aeei'lerator on incri'asing its concentra¬ 
tion may bo conneeti'd with surface phenomena. 
It is to be eviiei ted that in those eases where the 
accelerator functions tlirougli the formation of a 
zinc salt stabjised by the presiaice of zinc oxide, 
diminishing or increasing the concentration of the 
zinc oxide will have some effect on the rate of com¬ 
bination of rubber and .sul|)hur. 

It is iirteresting to note therefore that in the 
ctwo of ])iperidiniura ^x'ntunu'thylenedithioearbamatc 
Twdss and his (mllaUirators" found that 1% of zinc 
oxide greatly increased the [loteney of the accele¬ 
rator. The addition of a further 4% of zinc oxide 

M ., 1020, 120T. 

W ., 11122. 811. 


increased its potency by ajqiroxiraately 50%, and 
a still further addition of 15'/o, making 20% alto¬ 
gether, gave a still further increase in activity of 
nearly 10%. It is evident that the effect of increasing 
the concentration of zinc oxide in the case of this 
accelerator is to increase the rate of combination of 
rubber and sulphur at a rapidly decreasing rate. 
It may be exjiected therefore that when the con- 
eentrat ion of tho zinc oxide exceeds a certain amount, 
further addition of zinc oxide will have little 
elfoct on tho rato of combination of rubber and 
sulphur. The mix selected for the majority of 
the experiments described in tliis pajicr contain.s 
a large amount of zinc oxide, so that small variations 
in the amount present are not likely to atfcct the 
results. 

(c.) /Sulphur .—The rate of coinbuiation of rubber 
and sulphtir is markedly afleoted by tho concen¬ 
tration of tho sulphur. According to Fol and van 
1100111 “ in a rubber-sulphur mix the ra^ is nearly 
proportional to the amount of sulphur present. 
Tho following table shows tho variation m rate of 
oombination of rubber and sulphur in a mix con¬ 
taining equal quantities by weight of nibber and 
zinc oxide, a fixed amount of accelerator, and 
varying amounts of sulphur. It will be seen that 
tho rate of combination of rubber and sulphur 
increases with the concentration of the sulphur, 
but is not dii'cctly proportional except in tho case 
of p-phenylonediamino. 


i'AllI.E II. 
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coinliliiation 




i-onihiiiutlon 

of niblKT 


Art cli'nititr 

Siilplmr 

of nililxT 

nnd Mulpliur 


rtmccii- 

rtnicfii- 

IKltl H)li|>hUL 

]l(T Olllt of 


tnittuu 

ttlttlDll 

lirr liiimilr. 
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% 

% 

“'o 

jirewut. 

UoxaiiK'-HivItiuti tiaiiilnc 111 

11 Jl 

(1. 

. ()(I083 




11(1738 . 

0 (lOHW 



5-30 

.. 0 0127 . 

. 00077 



3 34 

. 0 02.'»0 . 

. 0 0077 

Aldt'liytJf-aiiimouijt 

. Ml .. 

11 11 

.. O U.H0.'’> . 

. 0 0083 


a 3.1 

0 OMOr. . 

. 0 0097 




oo.'iwr* . 

0 0107 



3 .13 

. 0 0222 . 

. 0-0007 

/j-riivnykTU’dliunuif 

Ml 

8 •!:{ 

0 O.'iWO , 

. 0 0071 


:> 

. . 0 0400 . 

. <10072 



3 33 

. U-U22H . 

. 01)009 

Thiorarliaiiilidf.. 

4 44 .. 

8 33 

. . 0 084(1 . 

. 0 0102 



3 ill 

0 070(1 . 

. 0 0127 



3 3.) 

0 02110 . 

. 0 007M 


It may be mentioned that in carrying out these 
tests, no attempt was made to use the same raw 
rubbt'r for the different accelerators, as the object 
in view at the time of the experiments was not 
the comparison of accelerator acthities. 

Specific surfitce. 

Tho effect .on vulcanisation of the state of dis¬ 
persion of the zinc oxide Ls said to be considerable 
in the absence of an added accelerator. Very 
little work on this subject has been published. 

Tcmpcniiure. 

In connexion with tho effect of temperature on 
the rate of vulcanisation,Twiss and his collaborators"* 
state ; “ The fact that tho temperature eoefticient 


* Delft CommunicatioDe, S, 189. 
Loc. cil. 
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possasses coniparablo values for mixings with and 
without an artificial catalyst appears ... to ho a 
general one for all catalysts.” In the case of a 
mix containing jiiperidinium pentamethylenedithio- 
carbamate the sanio authors state ; “ Thaso figures 
indicate that for a mixture containing sullicient 
zinc oxide a fall of 10° C. in the temperature neces¬ 
sitates a period of videanisation 2-2.1 times a.s 
long: the value is comparable with that found 
for the temjierature coefiicient of vulcanisation of 
simple mixture.s containing simple accelerators. . .” 

Ihero arc, of course, u])por limits of femi)erature, 
fixed by cireumstance.s of stability, beyond W'hieh 
aecifiorators will not follow the above law. At 
low^er temperatures the insolubility of sulphur and 
accelerator arc complicating factors. 

The conclusions of Twiss and his collaborators 
in the case of zinc oxide mixing.s are based on 
physical measurements of the rate of cure. Chemical 
measurements of the rate of cure of zinc oxide 
mixings are insullieient to draw general conelu.sions. 


containing large quantities of zinc oxide the variation 
is greatly nxlueeil, and in the ea.se of the accelerators 
for which results are given in Ibe accompanying 
figure, a relation can be traced between tlie rate 
of ehange in physical properties per unit of com¬ 
bined sulphur and the rate of eombumlion of 
rubber and sulphur. 

The quicker the rate of combination of rubber 
and sulphur, the leas sul]ihur is required to tiring 
about the phjaieal changes as.soeiated with videanisa¬ 
tion. Hence ultra-aceeleratora require very little 
sulphur. There is no independent, evidence lo show 
that this is eonneeted with the reduced heat treat¬ 
ment required. When accelerators are [iresent in 
erpiivalent amount.s the elougation-eure eiuve.s ajipear 
to be approximately the .same. iShepard and Krall'* 
found dilferenees in the nileanisation eoellieient.s 
when accelerators were present, in amounts sultieient 
to give the .same Htres.s-.strain eurxe in the .saino 
time. It follows therefore that ditferent accelerators 
have specific effect,s on the physical ]iroi)orties of 



Ji. i"„ 
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“ Affffit'reiio.” 

'J'liioffii haiillitlf. 


Comparison of rcs-uUs of chemical and physical tesis. 

It should bo emphasiseil that there ia a difficult v 
in correlating the results of physical tests with 
thoso of chemical tests. It is now well established 
that ill mixes of the tj^pe.under disciwaion the 
tihy.sical changes associated with ndcanisation arc 
brought about with a lower percentage of combined 
sulphur than in the ease of rubber suljihur mixi's, 
and that the physical change eorresjaniding with 
a given vulcanisation coefficient is dependent upon 
the accelerator used. .The authors have recently 
shown that m tho ca.se of mixings containing oidy 
small quantities of zinc oxide, the physical changes 
per unit of combined sulphur vary considerably 
with the raw rubber used. In the ease of mixings 


vulcanised rubber. 'I’his receives some sup|)ort in 
the results obtained above with thioearbaniUde. 
The nature of tlie accelerator does not, however, 
appear to be as important a factor as the rate of 
combination of rubber and sulphur. 

The quicker tho rate of combination of nibber 
and sulphur, still more quickly are produced tho 
])h,>'sieal effects as.sociated witli xulciiuwation, so 
that the re.sults of physical tests give a greater 
vnhie for accelerator activity than the results of 
combined suljihur determination.s. 

Fromtheeurvesshown it may be inferred that there 
is a relation which will allow tho two sets of results 
to be correlated. 

'> J. lad. Kng. (4||j^ll)22, U, 951 
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Acceleration factor. 

Some investigators** have made use of an 
ofceleration factor as follow.s: i'=-S«/S', when! 

k is the acceleration factor, S., is the rate of_ 
vulcanisation in the presence of the accelerator,' 
and 8r is the rate of vulcanisation in tlie same 
mixing in the absence of the accelerator. 

In this paper, to avoi<l the eoinj>lications eon- 
netitetl with t)ie dilference hetween physical and 
chemical tmasuremeiits of rate of cure, Sj and S, 
are regarded as referring to the rate of comtiination 
of nibber and snlplinr and not to the pfiysical eifects 
jirodriced. 

Such an acceleration factor Ls useful if its limita¬ 
tions and aji|)roximations are understood, ft is 
depinidcnt upon the ratio of two values Isrth of 
which art! atfected by the, raw rublxtr useil and not 
always in the same direction. 'I'he. greater the 
at'Celeration factor the Ic.ss si'iiously is its value 
atlecteil ,Moreover, the variation can be distinctly 
reduced if thin crept! rnltber, which re/iuircs a long 
time of curt: in the rubber-sulphur mix, Ls always 
cmployetl when milking ilcti'rimnations. 'I'he v^alue 
of tlu' acceleration factor is also atfected, but. not to 
a largi! extent, by the concentration of the suljihur 
and possibly by the temperature of vmloanisation. 
TJie most uniform resttlts are ofttained ii\ the jiresence 
of large ipiantities of zinc oxiile. 

'I'he vnilue foiinil for the acceleration factor Ls, of 
course, alfectcd consiilerabl\ by the concentration 
of Ihi! accelerator. In view of the inilications 
obtained of the connexion btttwcen the concentration 
of the accelerator anil the rati! of comtiination of 
rubber and sulphur in tlu! zinc oxide mixing descritied 
it is suggested that the term “ potency ” should lie 
reservu'd to describe the acceleration factor found 
for a 1”4 concentration of the imcclerator in the 
rubber. I5y suitable adjustments of teinpcrat.ure 
this can be actually determuicil, or it can lie calcu¬ 
lated from the formula K I-/A'« where K is the 
jKitency of the. accelerator, Ic the acceleration fimtor, 
and A the percentage (ameentration of the accelerator 
in the rubber ; n has a value of about 2 0 (calculated 
from the re,suits in t able 1). 

'i'he [sitency of an accelerator is not strictly 
constant under varving conditions. It should, how'- 
over, be useful for the purjiosc of commercial descrip- 
tiorus. 

Imperial Institute, 

London, S.VV. 7. 


THE ESSENTIAL OIL OF MANUKA 
(LKVTOSl'ERmiM SCOPARIUM). 

liY KOy OARIINKR, M.SC. 

The shi'yb known as “manuka” {Lrpto.9pcrmum 
scoparinm. Foist.) is the dominant jilant on heath- 
lands in New Zc.iland and covers thousands of acres 
of land, much of winch is of little use for agricultural 
purposes. The oil-glands in the leaves are apjiarent 
to the naked eye. Distillation on a commercial 


scale would not be difficult if the oil should prove to 
bo of sufficient value; an investigation of it has 
therefore been mode. 

The only previous investigation of which any 
record can bo found was made by Atkinson (Pharm. 
J., 4, 15, 309), who giv'cs saponification and brom- 
ination values for several fractions, but apparently 
came to no conclusion as to the composition of the 
oil. 

The samples referred to in this paper were obtained 
from plants growing practically at sea-level, on 
basaltic soil at Dunedin, and were collected between 
March and August. No attempt has been made to 
investigate the influence of situation, season, or 
varietal dilferences in the plants on the yield or 
nature of the oil. 

The leaves and branchlcts were treated with suiier- 
heated steam at about 120°—1511'^ C. and the oil 
floated off the condensed water, the average yield 
.being 0-4.5%, The largest sample of oil used in this 
investigation was about 170 grams. 

The oil is pale greenish-yellow in colour ; it has 
«!)“'I'bO ; d*'’ 0’!)21 ; the ajiproxiraato boiling: 

range at atmospheric pressure is IfiO'^—270°. The 
oil was shaken out with sodium hydroxide solution; 
the aqueous layer on acidification gave a liquid 
jihenol (fraction 0, below) and the unalisorbed 
oil was fractionally distilled in raciio. The appended 
table gives the result after three distillations. 
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The sa]ionification values were determined by 
boiling on the water-bath with standard alcoholic 
potasli for half-an-hour. Sa])oniflcation for- two 
hours in the cold gave much lower values. The 
above figures were not, altered by acetylation, 
showing the ali.s(‘nee of free alcohol. 

A long series of fractional distillations at atmos¬ 
pheric pressure failed to give any more definite 
separations. 

The following substances were identified :— 

Phenolic constituent. The jihenolic substance 
(Fraction 0) gave a red colour with ferric chloride 
and a deep blue with eoyiper sulphate. The quantity 
was too small for puriiieatiiin, but the major con¬ 
stituent is uniloulitedly leptospermiil, a phenol 
isolated by Penfold from the oil of Lrplo.spermvm 
flave.rcena (Proc. Koy.jSoc. N.S.W., 1921, 49). The 
characters of the present fraction are here given, 
those giv'cn by Pentold for leptosperraol being added 
in brackets : ti p. (10 mm.) 140“—170" (145°—14(1°); 
colour wdth ferric chloride, orange-red (orange-red); 
colour with copper sulphate deep blue (deep blue) ; 
d 1'059 (1-073); (0°); Np="-1'50 (1-3000); 

molecular weight by frce-zing-jioint method 2(51 
(C,,H5„0*-252). 

Terpene. Fraction I. consisted almost certainly 
.of terpenes, the odour suggesting pinene. The 


u Twins aud Brszlor, toe. at. 
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largest sample obtained—less than 4 g.—^ivas allowed 
to stand ill a corked flask for some months, before 
examination; tliis fraction was then found to 
have absorbed oxygen and formed a viscous material 
resembling old turpentine. 

Cinnamic esters. These arc present principally 
in Fraction III., and to a leas extent in Fractions 
II. and IV. On warming with alcoholic polash, 
potassium cinnamate separates. The acid was 
obtained and identified by determination of equiv¬ 
alent, by o.xidation to bcnzaldehydc, and by mixed- 
molting-point tests. It is presumably present as 
its ethyl or methyl ester, but as little sajionilication 
takes place even on long boiling with aqueous allodi 
this point was not decided. The quantity of acid 
obtained corresponded with the presence of 4.-8% 
of ethyl cinnamate in the oil. 

Other esters. The esters jiresent, particularly in 
Fraidions II. and III., gave on saponification an 
alcohol having a fine rose-like odour, and acetic 
acid mixed with other acids, probably including 
butyric acid, was r(!covercd from the potassium 
salts. Attemiits to separate the alcohol from the 
(pesquiterpene with which it is mixed have not yet 
■'been successful. Prolonged boiling of the matiaial 
with phthalic anhydride gave no result, nor did 
treatment with anhydrous calcium chloride in a 
freezing mixture for the extraction of goraniol. 
When tho material was shaken with .t 0% lesoreint)! 
solution (which absorbs several terpene alcohols 
and other oxygenated compounds), and tho aqueous 
layer steam-distilled, a few drops of roKC-scented 
liquid w(Te obtained, but the quantity was too small 
for identification. 

Sesquiterpene. Tho greater part of the oil consists 
of sesquiterpene. A fairly pure sjiecimen was obtain¬ 
ed hy allowing the oil (after saponification, and 
separation of acids and phenols) to stand over sodium 
for several days, heating with sodium for an hour, 
separating the liquid as completely as po.s.sihle from 
tlie sodium and from the semi-solid substances 
which had formed, and distilling in vacuo. I’his 
material gave 0 87-8%, Hll-7%, molecular weight 
2(t3 ; CiisHji requires (J 88-16%, H 11-84%, mol. wt.. 
204. 

This sesquitcqiene gfves the beautiful colour- 
reactions characteristic of aromadendrene, tho char¬ 
acteristic sesquiterpene of the Kucalypts and also 
found in several of tho Lojd-osperms, which belong 
to tho same sub-order of the MyrtacecB as do tho 
Eucalypts cf. Baker and Smith, “Eucalypts and 
their Essential Oils,” Sydney, 1920). The physical 
constants are appended, with those (in brackets) 
given by Penfold (IVoc. Boy. Soc. N.S.W., 1920, 
54, 197) for aromadendrene :—B.p. 122°—^128° at 
11 mm. (123“—126° at 10 mm.); 0-913 (d“ 

0-910); UD=I-00 (1-4967); [a]D=—12-8°. Aroma¬ 
dendrene from a Eucalypt gave [o]d=+ 4-7° (Smith, 
op. cit.) and from Leptospermum flavescens —6-2° 
dPenfold, loc. cit.). 

J It has been found, however, that tho sesquiterpene 
|pl the present oil on treatment in ethereal solution 
|with' hydroohlorio acid gas gives a definite liquid .-; 

,ht la.'; 


(found 01=1-1-4%, 0„lIj„HCl requires 14-8%). 
As no such derivative np[K-ars to have been prepared 
from aromadendrene (of which, indeed, no definite 
derivatives arc known), it would seem either that 
tho scsquitcipone here described is simdar to, hut 
not identical with, aromadendrene, or that this 
hydrochloride is the fiist derivative of aroniadeudreno 
to be prepared. 'This jioint must he left, open at' 
present,, but is being fuither investigated. 

Semi-solid, non-volatile material. A'o delinite auh- 
stanee was obtained from this (Fraction VI.). Oom- 
bvastion gave 0 73-9%, H 10-5%, and the average 
molecular weight i.s about 300. No eoiudusion has 
been arrived at as to the nature of tho stibstanees 
Jiresent. 

Sum marl/. 

The following is tho apjiroximale eoni|)osition of 
tho oil ;— 

. 1 / 

/o 

Phenols (lejitosjicrmol) .. . . .. 2-8 

Terjiene.s .. .. . . . . . . 2'H 

Esters of cinnamic acid, eaiculated as ethyl 

cinnamate .. .. .. .. 1-8 

Other c.sters (acetic etc. e.stcrs of alcohol, 
unirlentified, of rose odour) ealctilaled as 

Oil;,0000,„H,r. . 12-9 

iSemi-.solid, non-volatih- matter . . . . 7-7 

Sesipiiterjicne (by dillerenee) . . . . . . 69-0 

100-0 

'I’hc sesquiterpene agrees in character with aroma¬ 
dendrene and gives the colour reaitioiis character¬ 
istic of that substance, but yields a definite liquid 
monohydrochloride. 

In conclusion I desire to record my indebtedness to 
Professeir Worley, of Auckland University Oollcgc, 
for an arrangement which jircvcnted overlap|)irig, 
and to express my sincere thanks to Profes.sor Inglis, 
of this University, for his helpful interest in tho 
work. 

University of Otago, 

Dunedin, New Z<-aland. 


THE DETERMINATION OF PENTOSANS IN 
WOOD CELLULOSE, 

BY W'AI.TKR .7AME.S I’OWKI.Ij AW) HEMRY WfllTTAKKR. 

The method which is at present in general use for 
the determination of pentosans in wood cellulo.se 
consists in distilling a known weight of tho sample 
with 12% hydrochloric acid until no more furfural 
is evolved, u« indicated by tho absence of a pink 
coloration with aniline acetate. Tho furfural in 
the distillate is then determined by precipitation of 
its compound with phloroglucinol. After warming 
and standing ovenught, the phloroglueido is col¬ 
lected on a Gooch crucible, washed free from acid, 
i.'dited, and weighed. The composition of this com- 
known, and a factor is used 
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to oiiloulato tiui wight of fnifuriil, wliilst a cor¬ 
rection imist also be mado for flic solubility of the 
jihlorogliifido ill Uic mother li((iior. Accurate results 
are obtained, but the method is tedious, as much as 
three days being neecs.sary to eom|)lete a deter¬ 
mination. The volumetric met hod now described 
is based on a delinite re.ietion between furfural 
and bromine. By its means consistent results in 
close agreement with those gi\en by the gravimetric 
method are obtained, and the analysis can be 
comiileted in a single day. 

At lirst an attempt was made to modify the 
exi.sting method in the following W'ay. 'I'o the dis¬ 
tillate a known e.xeess of ti standard .solution of 
jililorogltieinol in 12'/„ hydrochloric acid was added, 
and after standitig for one hottr a known amount 
of A/10 sodium bromide-bromale solution was adtled 
to an alifinot portion. The exee.ss of bromine was 
tlien determined by mean.s of potassium iodide ami 
A/10 sodium thiosul|)luite. It was hojied in this 
way to determine tlu' urieombined phlorogbieinol, 
the lussiimption being made that the latter wotild 
react quantitativelv with bromine. 'I’he iireliminary 
experiments .showid, however, that furfural and 
jihloroglm'itiol only react very slowly at the ordinary 
temperature and, further, that furfural itself reacts 
quantitatively with bromine in dilute acid solution. 
It has now been found that it can bo readily deter¬ 
mined by this reaction, in which one molecule of 
furfural combines with four atoms of bromine, 

Kinee the completion of this work, our attention 
has beeti drawn to a iiaper by Pervier and (.lortncr 
(Ind Kng. Chem., 15, 11(17, 1255) in w'hich a 
method based on a similar reaction is described. 
These authors detertuine furfural in the distillate by 
adjusting the acidity' of the latter to 4%, and adding 
A'/lO bromide-bromate slowly from a. buretle until 
a trace of free bromine is present. The end point 
is determined electrometricallv. Under these con¬ 
ditions they found that one molecule of furfural 
reacts with tw'o atoms of bromine, from which a 
simjilo conversion factor for e.c. of bromide-bromate 
to grams of furfural is calculated. 

These authors state {loc. cii., 1256, footnote) that 
they were unable to secure satisfactory results in 
the determination of furfural by any method iiivolvmg 
the iwldition of an e.xeess of bromine. 'I’lie experience 
of the present authors, however, indicates that an 
aceurate and siiniilc determination of furfural can 
be made by adding an excess of bronihio. In these 
circumstaiiees (ho limit of the reaction is expressed 
by one molecule of furfural using four atoms of 
bromine. In lO*'/, hydrochloric acid this limit is 
soon reached, and consistent results have been 
obtained when Ihe reactiiig solution has been allowed 


to stand for periods varying from one to twenty- 
four hours. The fact that one molecule of furfural 
reacts with four atoms of bromine w'hen the latter 
is present in excess explains why Pervier and Gortner 
(foe. cit.) experienced dilliculty in obtainhig a satis¬ 
factory end jioint in their titration, unless the rate 
of addition of the bromide-bromate was very care¬ 
fully adjusted. 

IkiaiU of mefAod.—()-5-0-H g. of material is dis¬ 
tilled with 12‘’/(i hydrochloric acid until the distillate 
gives no further coloration with aniline acetate. 
The distillate is then made uj) to 5(K) e.c. with 12% 
hydroehlorie acid. It may be noted that the 
presence of cork or rubber in the distillation 
ap[)aratu8 leads to inaccuracies, and nil connexions 
should bn of glass. Into each of four w’ell-stopperod 
bottles are pipetted 25 e.c. of the standard, approxi¬ 
mately A’/IO sodium bromide-bromate solution. 
To two of these bottles there ate now added 200 e.c. 
of the distillate and to the other bottles 200 c.c. 
of 12';(, hydroehlorie acid. 'The bottles are allowed 
to stand in the dark for one hour, and after the 
addition of 10 e.c. of 10% potassium iodide solution, 
the liberated iodine is determined by titration with 
A'/IO sodium thiosulphate. The number of e.c. 
rcquh'ed by the sample Is subtracted from the 
number of e.e. required by the blank, the diflerenee 
being a measim) of the furfural present. The 
method was stand,ardised against a solution of pure 
redistilled fiudural in 12% hydrochloric acid (1 e.e. 
of solution contained 0-(M)206 g. of furfural). It was 
found that 10 e.e. of this solution requireil 8'0 e.e. of 
A/lO sodium thiosulphate, i e., 1 g.-mol.of furfural 
reacts with 4-05 g.-atoms of bromine. 

In caleulating the following results it has been 
assumed, therefore, that 1 mol. of furfural reacts 
with 4 atoms of bromine, i.e., 1 e.e. of N /lO sodium 
thiosulphate is equivalent to 0-t)()24 g. of furfural. 

t,'omparative determinations of furfural in the same 
sample have been eiuTied out by the gravimetric 
and volumetric methods, and the results obtamed 
are shown in the following table :— 

]''iirfurnl, %. 



(iiavIineliK 

Volunudiii 

Mitlcrliii. 

lucthod. 

DK-tluHt. 

1. lAisy MiljihltK (pIIuKhc 

i: 95 

2-70 

'2. Kit‘r*‘<l IdfHchcil 'sul]ilii»c cclIiiUwf 

1 7r. 

1*78 

il. iUciMhtttl BllljlhltO tTlIllitMIt 

8-20 

3 40 

4. lt(('>U‘li(''i| |H>])l:tr 6 ()(Ih (-(lliilost- 

7-47 

7-38 

O. linbifftclu'il j>o|itiir Htiila tflinlt>'*u 

»l 00 

fl ill) 

0. Vmlfil'tl (Vs|| HJlvulll.al 

9-40 

0 811 

7. ruriflt‘(l tksh Hawdust ((Utfcrciil 



sjuiiplc) 

8 ‘Mi 

8-00 

H Kasy hlpafliinp lodiv (.•diuloati . 

f) 00 

6-00 

9. Siilpliiitc cclltilcH.' 

fi o:j « 04 0 10 . 

0.08 r>09 

10. UiiblwuIpul sjiiirff Mjda t<.'Uulo6c 

.. 1 «U 

l-Hr> 


'This investigation was carried out in the Re.seareh 
Department, Koyal Arsenal, Woolwich. 'The results 
are jmbllshed by' permission of the Dheetor of 
Artillery, to whom our thanks are due. 





‘ TOE DESUUPHURISATION OF IRON 
[ PYRITES. 

BY V. C. THOMPSON, D.MKT., B.SC., AND NOKMAN 
TILUNG, M.SC. 

The present ore reserves of ferrous materials have 
I been estimated to bo equivalent to about 5<:0 years’ 
supply at the present rate of consumption. If, 
however, the rate of increase during the past few 
decades holds, the supply would be sufficient tor much 
loss time. It is, perhaps, loss the total supply which 
is of interest in many quarters than the amount 
available of the low-sulphur oro suitable for the 
production of steel. It appeared, therefore, that it 
would bo of some interest to investigate the problem 
of the desulphurisation of iron ores from a laboratory 
point of view, and to this end the present paper— 
the first, it is hoped, of a series bearing on the same 
problem—deals with the removal of sulphur from 
iron pyriU*. If an adequate removal could bi' 
effected by an economically useful method the iron 
ore reserves suitable for the production of a pig iron 
available for the production of acid steel, would be 
considerably increased. 

Present methods of desulphurisation. of iron ores. 
Treatment of ores before charging into the blast furnace. 

[а) Magnetic concentration.. —^This treatment not 
only removes a considerable jiroportion of the gangue, 
but it has the additional advantage of eliminating 
a large proportion of the phosphonis, and, in some 
cases also, the sulphur that is present in the original 
ore. It is stated that when sulphur is present in the 
form of jjyrites it is more rendily roraoved by magnetic 
concentration than by calcination. This method is 
used in the treatment of Lake Superior ores, and 
»f the magnetites of Sweden, where apatite and 

yrites exist in the form pf separate particles. It 
ocs not, however, yield such good rosults with 
ritish ores, since the phosphate, silica, and sulphide 
■e in a state of fine division, and arc ultimately 
sociated with the oro. 

(б) Weathering.—The. process has a twofold object: 

) removal of shale; (2) removal of sulphur, 

feathering is uncommon, but is carried on in Sweden, 
hero ores containing sulphur in the form of pyrites 
e left exposed to the atmosphere. 'I'he sulphide is 
ddised to ferrous sulphate, which is soluble, and 
carried away by the rain. 

^Materials containing both lime and sulphur should 
tot be weathered, since the ferrous sulphate formed 
jould interact with the lime yielding calcium sul- 
ftate, which is insoluble, and woidd not be washed 

Calcination .—One of the objects of this treat- 
Mnt is to elimintte shlphWf ore is roasted in 


an oxidising atmosjihere, so that at any rate some of 
the sul])hide present is oxidised and the sulphur 
expelled. 

S. G. Vhilentine' carried out a series of experiments 
on the calculation of iron ores containing pyTites. 
Such ores cun be satisfactorily desulphurised if there 
is free access of air during roasting ; in the absence 
of air only one-half of the sulphur in the pyi'iU'S, 
at the most, is eliminated. Sulphates of iron are 
decomposed equally well, whether air is jiresent or 
absent, so that, if the oro be sufficiently oxidised in 
the preUminary stages of calcination, desulphurisa¬ 
tion may' bo eoraplelcd in a neutral atmosphere. 

The magnetic ore of Cornwall Hanks in Pennsyl¬ 
vania contains about 2-5-3'25% of sulphur. On 
calcination the sulphur is reduced to about one- 
twentieth of that in the native ore. It is thus 
possible by efficient calcimition very coirsiderably to 
diminish the percentage of sulphur in many iron ores. 

Desulphurisation in the blast furnace. 

Usually not more than one-twentieth of the sulphur 
present in the charge passes into the iron. Turner* has 
considered the conditions affecting the absorption of 
sulphur, and has arrived at the following conclusions : 
(a) A high temperature juevents the absorption of 
sulphur by iron. (&) A basic slag readily combines 
■with the sulphur, (c) The amount of sul])hur actually 
retained in the iron on cooling is influenced by the 
proportions of siUcon, manganese, and possibly other 
elements present in the metal, these elements tending 
to exclude sulphur. 

For every pjoportion of silicon there is a certain 
proportion of sulphur, which cannot be exceeded in 
cast iion under normal conditions. Hilgenstcck® 
confirmed these observations, the desulphurising 
effect of manganese being more marked than that 
of silicon. 

As the materials pass down tin; furnace, sulphur 
from the coke is absorbed by ferric oxi<le tlu' action 
being quite evident at about 2150° 0. From 800° C. 
upwards the action is reversed, atid lime becomes 
the chief alworbcnt of srdphur, the affinity of lime 
for sulphur increasing as the temperature rises. 

Desulphurisation of pyrites in the manufacture of 
sulphuric acid.* 

Insufficient air causes sulphur to distil. The 
burning of pyrites in this process reduces the sulphur 
in the cinders with good work to 3 or 4%, or even loss 
with very good ores. 

* J, iron aud 2 $teei inst., 1HK9, li., 333. 

! Ir<m ami 
1894,1094, 

flttlphurte Ac^it lind Alkali "—X>ttnge. 




IHsaociation pressure of iron pyrites. 

E. T. Allen and R. H. Lombard'' have determined 
experimentally the dissociation pressure of FeSj by a 
method which depends on balancing the dissociation 
pressure of the sulphide against the vapour pressure 
of sulphur at known temperatures. They found 
that the dissociation pressure of p 3 n-it<'s over a range 
of pressure of 1 mm. to fiCO mm,, increased from 
0-75 ram. at 575“ C. to ni8mm. at 580°. The 
dissociation may bo rej)roHented by the equation:— 

■ FeS.,r=FcS-l-S. 

Vetpeyur pressures of sulphur dioride, sulphur Irioride, 
and ojryyen. over healed iron sulphates ; and the equi¬ 
librium 2 ‘S 03 Z*. 2 »S' 0 j-|- 02 . 

M. Bodenstein and W. Pohl* investigated the 
equilibrium 2 .SO 3 Zt 2802 +Oj, and obtained values 
for the equilibrium constant K — tC'so, X Co.l/Cho, 
for temperatures ranging from ,')28“ to 897° C. By 
plotting log K values against temperature the values 
of K may be, obtained for intermediate temperatures. 

0. Keppeler and J. D’Ans’ investigated the \apour 
pressure of sulphur dioxide, sulphur trioxide, and 
oxygen overheated ferrio sulphate, the basic sulphate, 
.Fe 203 , 2 .S 03 , and ferrous sulphate. A current of’ 
air or nitrogen was passed through a tube containing 
anhydrous aulj)hate heated to a definite temperature, 
and the projmrtions of SO 2 and SO 3 in the, issuing 
gas were determined. Prom their results the cqui* 
librium between re 2 (S 04 )j and SO, is best represented 
by :— 

F<'2(«Oi)3 z: FejOs+aSOa. 

In the gaseous plume t he equilibrium 2803 ^^ 2802 + 
O 3 is established, and the equilibruun constants are 
in agreement with the values given by Bodenstein 
and Bold. 

The preasure of S(.),, over basin ferric sulphate, 
Fe 203 , 2 S 0 .,, is greater than over normal ferric 
.sulphat(( (it the same temperature, and the former 
is regarded as a labile compound. In the gaseous 
phase at lower temperatures the e.\])cctcd equilibrium 
w(Wi not reached ; too much 8 O 2 was found in (vll 


found for Fej(S 0 i) 3 , thus showing that a basiq ■ 
sulphate is not formed, and that there is no evidence 
for the formation of a solid solution of oxide 
sulphate. 

M. Bodenstein and T. Suzuki’ repeated the experi¬ 
ments of Kepixder and D’Ans, and of Wohler, Plfldde- 
mann, and Wohler, and obtained results in agreement 
with the origuial measurements in both cases. The 
measurements by the static method of the partial 
pressure of SO 3 in eciuilibrium with Fej(S 04 )s j?ive j 
values three or more times as large as those obtamed i 
by the dynamic method of Keppeler and D’Ans. In 
Wohler’s method it is shown that the gases are really ' 
in equilibrium, and, therefore, the calculation of the 
partial pressures of SO 3 and SO 2 is justifiabjo. In 
Kep|X)ler’s method the ratio between the oxides Of 
sulphur and oxygen is not in agreement with Bodon- 
stem and Pohl’s measurements of the dissociation of 
SO 3 ; there is always too little SO 3 . The deviation 
diminishes as the teraj)erature rises, and it appears, 
therefore, that the low results obtained by Keppeler 
are due to equilibrium not being established. If 
Fej( 804)3 dis.sociatee directly to FbjOj and SO 3 , an 
excess of SO, would be anticipated, instead of a 
deficit, and hence the mechanism of the reaction is 
probably more complicated. 

L. Wohler and M. Griinzweig*® improved the appar¬ 
atus previously used by Wohler, Plilddemann, and 
Wohler. The measurements with Fe 2 (S 04)3 gave 
resxdts in agreement with those obtained by Boden- 
stoin and Pohl. 

Action of strum on, ferrous sulphide.. 

At an meipient n'd-hoat steam decomposes ferrous 
sulphide with the formation of a black magnetic mass 
containing F(' 304 , and the evolution of hydrogen 
and hydrogen sulphide :— 

3FcSH 4 H 20 =Fe 3 () 4 + 3 H 2 S+H 2 . 

At higher teniperatxires sulphur dioxide and sulphur 
are also yiroducts of the reaction." 

Experimental. 


cases. 

The behaviour of ferroxis sidphate is best represented 
bv the equation 2 FeS 04 .Z- FojOs.SOj l H(\. In the 
gaseous phase above FeSOj at liigh temperatures 
there is a constant ratio betw'eon the partial pressures 
of 8 O 2 and SOj, The graphs obtained by plotting 
vaiwmr pressures against temperature are shown in 
Figs. 12 and 13. 

L. WiihhT, W. Fliiddemann, and P. Woliler* used 
a static method in the determination of the vapour 
pressures of the sxdphates. The total pressure of the 
system at a known temperature was determined, 
and the parti(d, pressmes of SO 3 (vnd SO 2 were calcu¬ 
lated from Bodenstein and Pohl’s measurements. 

To ascertain whetheP‘Fc 2 (S 04)3 was decomposed 
directly into FcjOs an^ 8 O 3 , the basic sulphate 
Fe, 03 ,S 03 w-as toted.'aftd the vapour pressures found 
at three dil|q|ffit( teipp'’*™*’'"’''® agreed with those 


The first portion of the re.s(!areh consisted in 
determining the effect of various common gases and 
gas mixtures upon the dcsuljihurisation of pyiites at 
(lifterent temperatures. The gases experimented 
with were air, air saturated with steam, steam, 
hydrogen, carbon monoxide, carbon dioxide, and 
coal gas. 

Preparation of sample of pyrites. 

A dozen or more lumps of pyrites, weighmg approxi¬ 
mately one pound, were pulverised and intimately 
mixed. This w'aa used in the determination of the 
total sulphur in the pyrites, the result being 52-M%. 


The temperature of the furnace in all experiments 
was determined by means of a platinum, platinum 
iridium thermo-couple, and a millivoltmeter. 
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Furnaces. 

Two furnaops were employed, viz., for temperatures 
above 700° C. a gas-fired furnace designed for the 
determination of carboia in steels by the combustion 
method, and for lower temperatures an electric 
Eurnace. When both furnaces were heated the 
silica tubes passing through them were explored by 
means of the thermo-couple, and it was found that 
jn the hottest zone of each furnace there was a length 
bf 5-6 in. where there w'as no appreciable variation 
[n teibx)eraturc. 

I The apparatus. 

f A constant volume of the gas to be experimented 
with was passed over a known weight of pyrites 
heated to a determined temperature, and the per¬ 
centage of residual sulphur in the mineral determined 
after treatment. The apparatus consisted of a gas 
holder, from which the gas was forced through a wash- 
bottle Qontaining concentrated sulphuric acid to dry 
it, and then through the silica tube, which was 
contained in the furnace. Into the end of the tube 
near the sulphuric acid wash-bottle was inserted the 
thermo-couple, protected by a fireclay sheath, the 
end of which reached the hottest zone of the furnace. 
A fireclay boat, containing 5 g. of pyrites, was pushed 
in at the other end, until it touched the end of the 
thermo-junction. The combustion products passed 
finally through a wash-bottle containing sodium 
hydroxide solution to absorb SOj, SO 3 , and sulphur. 
The volume of air used was 17 litres for 5 g. of pyrites, 
when there was 0-85 litre of oxygen in excess of the 
amount theoretically required. Tlje time taken for 
the whole 17 litres to pass through the furnace was 
two hours, and in all oxperimente this same rate of 
How was attained. 

In all exjiorimeuts the pyrites was allowed to cool 
nsido the furnace, so that it was not subject to the 
txidising influences of the atmosphere, 
j .Hr .—After passing 17 litres of air over 5g. of 

Air atui air mlurated with sUnni. 



PeroentAKu ot sulphur, 

I Air. It Air saturatotl with steam. 

FW. 1 . 



any break, was obtauKHl. I'lie graph demonstrates 
that pyrites can bo dcsulphuri.Mcd almost completely 
under the conditions of the oxperimont, w'hen heated 
to a temperature between 8 tKr’ and IHiO " 0 . 

Air saturated with steam. —'I'he next set of experi¬ 
ments was carried out with air whu b before being 
passed over the pyrites was bubbled through boiling 
water. In order that all the experiments should be 
comparable the rate of ebullition W'as kept as nearly 
as possible constant. The re-sults obtained arc also 
plotted on Fig. I. The curve shows that at tempera¬ 
tures below 6,50° C., air saturat<!d 'with steam is more 
efficient as a desulphurising agent than dry air, 
whilst at temperatures above ti.'kt” the reverse is the 
case. 

Steam .—In order to obtain a series of determina¬ 
tions showing the effect of steam as a desulphurising 
agent, the flask containing water was connected to 
a steam bath. Thus, by turning the tap of the 
steam bath, steam bubbled through the water in the 
flask, and then entered the silica tube. The wash- 
bottle containing sodium hydroxide solution was not 
used. Before the experiment was commenced the 
furnace was heakxl to the required constant tempera¬ 
ture, while steam was passing through the silica tube. 
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and then the fireclay boat contabiing the mineral was 
introduced. In order that approximately the same 
amount of .steam should pass over each sample of 
pyrites, each exjieriment was of one hour’s duration, 
aiid the rate of flow of steam through the apparatus 
•»'as regulated by the height of the w'ater in the tube 
open to the atmosjihcrc, and dipping under the water 
in the flask. In every experiment the pyrites was 
allowed to cool inside the silica tube in an atmosphere 
of steam. It was then removed, and dried in a steam 
oven. 

Although the results obtained in this manner are 
not strictly comparable with those obtamed with 
other gases, they are usoM when tixplaining the 
varying desulphiuising action of air and air saturated 
with steam. 

The graph obtamed (Fig. 2) by plotting temperature 
a^inst the pm:entage of residual sulfur indicates 
deMdphu^fttion commences at a temperature 





Journal of Ika Sodaty of Chemical laduelry. 

40 T Thompson and Thuno.—^Tkb Desodphokisation op Ibon I’yiutes. 


[Keb.», Ibltt. 


in tho region of 380° C., and inereaBcs rapidly a« the 
teraperatiiro is raisctl to r>(M)°. From 500° to 080° the 
amount of sulphur removed increases more gradually 
with rise in temperature, until at the latter temi)era- 
ture the sulphur content of tho resi<hie is 35’69%. 
Since tho calculated ])erccntage of sulphur in ferrous 
sulphide is 36-30, it is only reasonable to su])po 80 
that tho action of steam on p.VTites between 380° and 
680" (1. tends to produce ferrous sulphide :— 
ai'VSj -t SiljO 3FC.S-4' 2HjS ) ■ SOj. 

Water vapour is present in the system so that tho 
hydrogen sul])bid(^ will naiuco the sulphur dioxide 
with the sc[)uration of sulphur, thus 


21LS 


d(S. 


with steam removes more sulphur from pjTites than 

^JaH/on dtortrfe.—Before the commencement of each 
exireriment carbon dioxide was passed through the 
whole apparatus to remove all traces of air, and at 


Th(' sulphur vapour is then swejit away by more 
steam. I'he net resrdt of the two reactions is the 
removal of one atom of sulphur from iron disulphide 
to form ferrous suljdiidc, while the quantity of steam 
at the end of tho reactions Ls the same as that in the 
initiivl stages. Thus the steam appears to act as a 
catalyst of the dissociation of iron disidphide into 
ferrous sulphide and 8ul[)hur, which commences 
under ordinary conditions, according to E. T. Allen 
and R. H. Lombard, only at 575 ’ 0., and is complete 
in the vicinity of 700°. 

About 700'^ the curve exhibits a marked break, and 
desulphurisation again rapidly incTeases with rise of 
teraperatm'e. At this temperature the iron disulphide 
will dissociate into ferrous sulphide and sulphur, 
tho sulphur being carried away by the stream of 
steam. Tho steam will then react with tho ferrous 
sulphide, aiaording to tho reaction advanced by 
Gautier :— 

3Fc.S t-4HjO= FojOi+SHjS+Hi, 
whi(di is stated to commence at incipient red heat; 
from the results obtained in these experiments this 
reaction begins at a temperature of 68(}° 0. 

Carbon dioxitic^ 




Fio. 4. 

the gas. The curve obtained by plotting tho results 
(Fig. 3) shows (hat dc.sulphurisalion commences about 
580”-590° C. As the ternjierature is raised to 670° 
tho quantity f)f sulphur removed rapidly increases, 
until at this temperature the percentage of sulphur 
in the residue is 35-67, corresponding approximately 
to tho formula of ferrous sulphide. Between 670° 
and 900° the re.sidual sidphur content remains con¬ 
stant at 35-67o. Above 9tH)° desulphurisation again 
increases, and at 1020° the residual sulphur is 29-88%. 

From these results it would appear that at tempera¬ 
tures below 900“ (!., carbon dioxide exerts no oxidising 
influeftce on the iron disulphide, but that this merely 
dissociates into ferrous sulphide and sulphur. 

The action of carbon dioxide at temperatures 
above 9(K)“ C. may be exi)lained as follows. At high 
temperatures carbon dioxide tends to dissociate; 
at 900" normally this reaction is unimportant. 
Raising the temperatm-e, however, increases the 
decomposition, and if some oxidisable substance bo 
present tho whole of tho carbon dioxide may, in time, 
be converted into carbon monoxide. 

In the experiments jjerformed an oxidisable subs 
stance in the form of ferrous sulphide is present. 
The carbon dioxide will then be decomposed into 
carbon monoxide and oxygon, tho latter oxidising 
the ferrous sulphide. p 

Carbon monoxide .—^The carbon monoxide used wf'- 
prepared by passing carbon dioxide from tIJ 
oylinder over heated charcoal. The gas was led 
wrough three wash-bottles, oohtaiging a concentrated 
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solution of caustic soda to remove any carbon dioxide, 
and collected in the gas holder. More carbon 
monoxide tv.is collected in another gas holder, and 
this gas was used in expelling all air from the experi¬ 
mental apparatus before the commencement of each 
determination. The carbon monoxide was jiassed 
over 6 g. of iron pyrites in the same manner as before, 
and the lesidue in the fireclay boat was allowed to 
cool in the gas. 

The graph (Fig. 4) obtained by plotting the percen¬ 
tage of sulphur against temjK^rature shows that at 
360° C. desulphurisation eoraraenees, and incrca.sea 
•up to a temperature of 690°, where the composition 

the residue corresponds to the formula of ferrous 
sulphide. Between .690° and 800° no further desul¬ 
phurisation occurs, and above 800° the percentage of 
sulphur remaining gradually increa.ses with rise in 
temperature from 36'56% to 38-26%. 

At low temperatures carbon monoxide is very 
eflicient in the removal of suljihur. Below 675° the 
iron disulphide does not dissociate, and the effleienoy 
of the carbon monoxide Is probably duo to the 
combination of the gas with one atom of the sulphur 
in pyrites to form carbon oxysulphide :— 
FeS2+CO=FoS l-COS, 


since this gas is formed when a mixture of sidphur 
vapour and carbon monoxide is passed through a 
moderately-heated tube. 

There is an increa.so in the amount of residual 
sulphur at temperatures above 8l)ti° C. At these 
temperatures a partial fusion of tlu' sulphide on the 
surface may occur, which hinders the removal of more 
isulphur. Tills partial fusion of the sulphide is well 
known in the manufacture of suljihurie acid by the 
lhamber process, and is always noticed in the pyrites 
fcurners, when they become overheated. The cinders 
■ter such treatment always contain more sulphur than 
■nders which have been properly burnt. This 
pplanation of the increase in residual sulphur after 
aeatment with carbon monoxide at high temxieratures 
ems therefore to be correct. 

Ili/drogen ,—The hydrogen used was obtainwl from 
.cylinder of the gas, and the details of the experi- 
lental work did not differ in any rcsjiect from those 
Bing air. 

B'l'ho curve (Fig. 6) obtained indicates that hydrogen 
fcimcnces to remove .sulphur from pinites at a 
|nperatiiro of 440° 0., and at .630° the iron disulphide 
totally converted into fen'ous sulphide. The 
jphur content of the residue then remains constant 
to 900° 0., but between this temperature and 
W)° there is a slight decrease in the percentage 
^uljihur. 

Between 440° and 575" the hydrogen reacts with 
iron disulphide producing ferrous sidphide and 


t 


drogen sulphide, according to the equation 
FeSa+Hj=FeS+HjS. 


[At higher temiieratures, since hydrogen sulphide 
^ins to dissociate into its elements, the main factor 
'•h cau.ses the removal of sulphur will be the 
ociation of the iron disulphide. Above 900° 0. 
only reaction which will account for the decrease 
he sulphur is the conversion of ferrous sulphide 


into metallic iron with the formation of hydrogen 
suljihide thus :— 

FeS 1 Hj^Fe | HjS. 

Coal gas .—The exqierimi'iits with laial ga.s were 
carried out in the same way as with tlui other gases. 
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The curve (Fig. 6) obtained was practically the same 
as that of hydrogen. 

Soluble sulphur determinations. 

The weathering of ores containing sidphur. carried 
on in Sweden, eonverts some suljhide into sidphate, 
and the latter, being soluble in water, is washed awa.y 
by the rain. It was, therefore, considered of interest 
to determine the amount of soluble sidphur in the 
pyrites after treatment with the various gases. The 
remaining portion of each sample of pyrites after the 
jirevioiis ex)ierimcnt was used. 

The amount of soluble sulphur in the samples after 
treatment with .air decreases with increasing tem¬ 
perature from 0-1,66% at (i.6t)° C. to ti-044% at i)l()“, 
while the .sulphur determinationa in the I'csiduc after 
treatment with air saturated with steam .show a 
maximum of 0-227% at Ii0tt°. The soluble sidiihur 
content of the samples tre.atcd with dry air was less 
than that of those treated in air saturati d with steam 
for corresponding temperatures. 

A series of experiments was then carried out with 
air at temperntures between 3.60° and .646°. Five 
grams of pyrit(-s were placed in the furn.aee heated to 
a constant temperature, and air was pimscd over the 
sulphide without being dried. Kach experiment was 
of tliroc and a half hours’ diu-ation, the quantity of 
air pa.s.suig through the furnace being apjiroximately 
30 litres per hour. The total Rul])hur and soluble 
sulphur were determined in the burnt pyrites, .and 
these percentages were plotted against tenqierature. 

No oxidation occurs below 33t)° C. ; at 360° the 
soluble sulphur content is 2-72%, and this increases 
to a maxifnum of 4-05% at 430°, while a further 
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incr(!(iBO in tcnipt-raturo caiihcn tlio jMjrcentago of of iron aro insolublo in water, it is difficult to explain 
soluble sulphur to dt'croase ra])idly (Fig. (i). the occurrence of a soluble iron-sulphur compound 

Till! total sul])hur curve (Fig. 7) shows a break at in the case of hydrogen and carbon monoxide, but its 
430" <1., corresponding to tho maximum on the appearance is probably due to traces of moisture 


.1 ir. 



rtTt (‘lltjltto of MUllt>)I<‘ sulplllll'. 

Km. 0 . 

solubU' sulphur curve. The first portion of those 
curves u)) to -130" corresponds to the formation of 
some soluble salt of iron containing sulphur, and the 
second portion to the decomposition of this salt. 

'I’lie gra|ih (Fig. 8) resulting from the soluble sulphur 
determination in the pyrites after treatment with 
steam, also reaches a maximum at 430° C., and 


A Ir. 



riiilufauo (ir t'ldphnr. 
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exliiWM n break at OSt) analogous to thO break in 
^ the total sulpliur <!urve. 

Tlie carbon monoxide and hydrogen sohiblc sulphnr 
.curves (Fig. 9) show maxima in the region of 530°- 
660“ C., but the carbon dioxide and coal,gas results 
present no striking feature. Since all the sulphides 


steam. 



Fio. 8 . 

in tho apparatus. This compound must bo ferrous 
sul])hate, since this salt begins to decompose at 
530° and also the reducing conditions im])osed by 
the gases will inhibit the formation of a ferric salt. 
The amount of soluble sulphur remaining after the 
action of hydrogen ancl those gases which convert 
the iron disul])hide into ferrous sulphide, is gicatci 
than the amount obtained after the action of air anc 
air saturated witli steam. This is due to the conver- 
sion of part of the fciTous sidphide into ferroufi 
suli>hate and sulphuric acid during the cUgestion of the 
mass with water. 
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From those results it would appear that a soluble 
sulphur compound of ii'on may bo an intermediati' 
product in the oxidation of iron pyiitcs to iron oxide 
Up to this point a sulphate had been supposed Id 
be the soluble iron salt. In order to ascertain the 
proportion of ferroug and ferric^ iron in the solutions, 
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obteined when the burnt pyrites was treated with 
water, the follomng determinations were made 
A sample of pyrites, after bemg heated for three- 
and-a-httlf hoiiTB at a constant temperature in the 
’ ''''cighed, and lixi\'iated 
with hot distilled water, and the solution obtained 
after cooling, was made up to 250 c.c. in a graduated 
flask, and he amounts of ferrous and ferric iron and 
soluble sulphur w'cre determined. 

Tl;e results for the i>ercentage of soluble sulphur 
obtained indirectly from the weight of iron pivsent 
in agreement \vith those 
determined by the direct method o'f precipitation 
with barium chloride. In all cases where the pnites 
icas treated below 430° C., the sulphur derived from 
the iron determinations is always less than that 
Jbtamod by the direct method,'and in the groat 
uajority of those samples heated above 430“ this is 
ilso true. ' 

The cause of the discrepancy betiveon the sulphur 
leterminod directly and that obtained indirectlv 
ippears to go to the root of tho removal of suljihur 


again. Further the iltflVrence in tlio soluble sulphur 
as sulphates, and that pix.seut as a ].ersulplmte, is also 
at Its maximum at 430“ C., i.ulieatiog that up to tliat 
. temperature the persulphate i.s la-ing foimeil, while 
as the temperature is rai..e,l .still furtber it again* 
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Deterwi?ialio)i of Ihr vapour pri'snurru of nulphur 
dioxide, sulphur trioxide, nud oxygen durnuj the oxida* 
lion nf iron, pi/rifes. 

The.so detcrminatioiiK had a two-fold oliject • 
(1) to aseortam in w'hat eondition tlie sulphur was 
removed, (2) to ascertain wlu.tlicr tlii' vapour 
pressures observed oiler any data for the solution of 
tho problem of the soluble sulphur. i 

The dj’naraic method was used, since it, offers less 
e.xperimental diflieiilties than the static mi'thod. 



om a calcined ore by a proooss of weathering. In 
I probability there is formed some soluble sulphur 
impound of iron which contains more sulphur than 
^ sulphates, and exists along with the- latter. On 
■eful examination it wa* shown that tho following 
ssos of soluble iioii compounds containing sulphur 
re absent: Acid sulphates, thiosuljihates, sulphites, 
iiosulphites, and tliionates, and that there was very 
mg reason to behove that a persuljihato was 
sent. The existence of such a compound was 
PT shown from tho vapour jiressure raeasuromeiits, 
i that It may be said with a tolerable degieo of 
dainty, that a persulphate is tho cause of the 
pscncc m tho partly oxidised pyrites of a greater 
lount of soluble sulphur than Ls accounted for by 
W’ sulphates there. This persulphate Ls not improb- 
ip^iy an intermediate product m the formation of the 
'lerrous sulphate. 

ft will be seen from tho figures below that as the 
temperature rises the ratio of the ferrous to the 
lemc iron decreases, that tho amount of soluble sul¬ 
phur mcreases tp about 430° G.. and then faUs off. 


Ihe appat itiis was similar in construolion to that 
used by Keppelerand D’Ans* in their determinations 
of the vapour pressures of sulphur dioxide and 
sulphur tnoxide over dry sulpliales of iron. A known 
volume of air was led over iron jivriles heated at a 
known tenixM-raturo, and the amount of sulphur 
dioxide and suljihur trioxide determined by absorp¬ 
tion, and llic amount of oxygen tiy the aiialysis of 
the residual gas. 

Fig. IP represents tlie form of the apparatus 
finally em])lo.\ed. The Buchner flask, B, was fitted 
willi a four-holed rubber stojiper, provided with a 
dropping funnel, A, a thermometer, a iiressure gauge 
containing xylene, and a glass tube reaeliing to the 
liottoin of the flask. A long piece of riililier tubing, 
closed at the end by means of a screw clip, was titled 
to this glass tube, so that water could be sipboned 
out of the fla-sk when ncce.ssarv. The side outlet 
tube, C, was comiected through a tap, T,. to a small 
wash bottle, D, containing concentrated siiliihuric 
acid, and then to tho U-tubes, Ej, containing calcium 

chlorido. in nrHpr fA Hmr 4-V.« *u!.. t 
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raents. The Iiv»t calcium chloride tube was connected 
to one end of the three-way tap, T^, the second end 
of which fitted into the rubber stopper elosinK the end 
of the porcelain tube contained in the funwee, while 
to the third end a calcium chloride tube, E,. was 
attached. At this end of the porcelain tube the 
thermo-couple was introduced, and its hot junction 
reached the hotte.st 7.oi\e of the furnace. Inside the 
tube a fireclay boat containitif; about 5 g. of pyrites 
was pl.aced, so that the end of the boat touched the 
end of the thermo-couple. The space at the opposite 
end of the tutx! was occupi<'d by two fireclay boats 
containing pieces of broken fireclay. The end of the 
tube was closed V>y means of a onc-holcd rubber 
stojiper, into which lilted one end of the three-way 
tap, 'I’j 'fhe second end of the tap was connected 
to a pressure gauge, E, and the remaining end to the 
first absorption vessel, (!. containing 4t)—.fill c.e. of 
A 720 iodine solution. Then came two bulb tubes, 
11 ond T. the former lamtaining more NjiU iodine 
solution, and the second l.'i e.c. of xV/20 sodium 
thiosulphate solution. The latter w.as attached to 
the three-way tap, T 4 , to one end of which was 
eonneeled a ])ieee of glass tubing dijiping under the 
surface of caustic soda solution contained in a beaker. 
The remaining end was connected to a bimt glass tube, 
fitted into a two-holed rubber stopper, (dosing the. 
open end of a glass bottle, J, so that it did not pro¬ 
trude beyond the end of the stoyiper into the bottle. 
Into the other boring of the stoyijier was fitted a bent 
eayiillary tube having a tap, Tj, and drawn out to a 
fine ujiturned point at the oyicn end. The bottle 
had an outlet at the bottom which was connected 
by a long piece of yiressure tubing to a similar outlet 
in the bottle, K. The latter could be raised or lowered 
when required. Both bottles contained a concen¬ 
trated solution of caustic soda. All connexions were 
made with yiressure tid)ing, and were rendered gas- 
tight by tbo use of collodion. 

F.xpi rimcnUd method. 

On raising the Isjttles, K and .1, the outlet tube up 
to T 4 and the whole of the (lapillary tube filled 
with tins caustic soda solution. The yiressure gauge, 
E, was then detached, and T, turned so that the 
absoi'ption vessel.s were ojicn to the air, while the 
porcelain tube was shut off from contact with the 
atmoHy)here. The abaorjdion bulbs weri! cotmeeted 
to the beaker iH)ntaining caustic soda solution, and 
carbon dioxide was passed through the absorption 
vessels to exy)e.l all traces of air, entering at T, 
and escaping through the liquid in the beaker under 
T 4 . The passage of carbon dioxiiU' was continued 
for a p('riod of time, mn'er less than half-an-hour, 
until, when the stream of gas was sto|)))ed, the caustic 
soda solution rapidly rose iq) the outlet tube from 
T 4 . It was then a.s,sutncd that all air had been (sx- 
pelled froihsUie absorption apparatus, and the pressure 
gauge Wfte, rcjdaced. 

Mealfemttfe, the furnace was being heated to the 
requir(ia^(ii(i 8 tant tempcraturi>, the porcelain tube 
being cbnuected to Eg, but not with Ej. Tj was 
turned ii'dWer to shut off the flask from the drying 


train. A small quantity of water was placed in 
B, so that the siphon tube dipped below the surface 
of the liquid. A small quantity of water W’as then 
allowed to drop from the funnel into the flask, until 
the difference in the level of the xylene in the two 
limbs of the pressure gauge was about 7 cm. This 
was the pressure found to be necessary before air 
could be forced through the sulphuric acid drying 
bulb. The tap of the funnel was turned, and all 
Water removed from the bulb by means of a pijKjtte. 
100 or 150 c.c. of distilled water were, then placed in 
the funnel. 

When the temperature of the furnace was steady 
at the required temperature, T, was opened, and th(( 
drying train connected with the porcelain tube, but 
not with Ej. Einally, the height of K was so adjusted 
that, on turning T 4 to connect the absoqdion vessels 
with the caustic soda bottles only, no caustic soda 
passed into the sodium thiosulphate bulb. Then 
the tap of the dropping funnel W'as turned, and water" 
driyiped slowly into the flask, forcing air into the 
a]q)aratus. By raising or lowering the second caustic 
soda bottle it was so arranged that the height of the 
liquid in the two limbs of the pressure gauge, F, was 
the same throiJghout the experiment, and therefore 
the jiressurc inside the porcelain tube was atmos¬ 
pheric. When the water in the funnel had fallen to 
the tap it was turned off. T], 17, and T, were then 
turned to their initial positions while T 4 remained 
unaltered. E' was detached, and carbon dioxide 
again passed through the apjiaratus to drive all 
nitrogen and oxygen in the absorjdion Indbs into J. 
The (aubon dioxide was readily absorbed by the 
caustic soda, and the pa.ssage of carbon dioxide was 
continued for half-nn-hour or more. T 4 was then 
turned to allow the carbon dioxide to pass into the 
beaker containing caustic soda solution, and the 
stream of (mrbon dioxide was stojipcd. 

The sulphur dioxide and sulphur trioxide absorp¬ 
tion tubes were th<'n disconnected, and their contents 
emptied into a beaker. The excess of iodine was 
titrated with N /20 sodium thio.sul])hnte solution, and 
hence the amount of iodine used in the reactUm with 
sulphur dioxide was known. From this the weight 
of sulphur dioxide and finally the volume of sulphur 
dioxide at N.T.P. were calculated. 

Kcj)[)eler and DhXns determined the suljJiur 
trioxido by titration of the residual solution with 
standard barium hydroxide .solution. This method 
is, however, impracticable in the present case, since 
the, solution is saturated with carbon dioxide. H('nce 
the following method was adopted. Hydrochloric 
acid was adchsl, and the solution l)oiled to decompose 
the sodium tetrathionate formed by the interaction 
of the iodine with sodium thiosulphate. Carbon 
dioxide was bubbled through the solution to facilitate 
the removal of sulyihur dioxide, and after boiling for 
some time the sulyihur was filtered off. The 8 ul[)hate 
in solution was ynccipitatod in the usual manner byi 
the addition of barium chloride solution. Allowances 
were made for the sulphuric acid formed by the 
oxidation of sulphur dioxide by the iodine solution 
and the sodium sulphate formed by the decomposition 
of the sodium tetrathionate, and the weight and 
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henco tho volume of sulplnu’ trioxido at N.T.P. was 
calculated. 

Tho amount of oxygon present was determined 
by absorption with alkaline pjTogallol. From tho 
data thus obtained tho volume of residual gas con¬ 
taining the amount of nitrogen in the original air 
could be calculated, and hence the volume of oxygen 
in the re.siiluo was known. 

SiUj/hur I xuie, ftulphur trioxnic, mid oxyijcn pr^umroH over 
}Uitcd iron pyrites duriny oxuhUioth with air 
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In order to test the accuracy of the apparatus the 
'i[)f)ur pressures of sulphur dioxide and sxdpluir 
rioxide over dry ferric sulphate heated to a teiujwra- 
uro of 670° 0. were determined. Tho partial 
bessures of tho two gases were then found to he 
Lo, =-24-08 nim. and I’so, — 21'I6 mm. By refer- 
I ee to tho grai)h of tlu; vapour pressures of sulphur 
>xido and aul[)tiur trio.xido over heated ferric 
Iphato obtained by Keppeler and D’Ans, the ju-c-.s- 
res of the two gases were observed to be 22 rum. 
il 33-.5 mm., respectively. This agreement was 
ficiently good for the determinations with iron 
rites, which were only perf(n-mod in order to form 
idea of the conditions in tho gaseous phase during 
e oxidation of tho siiljdiido. Tho ferric sulphate 
ps then replaced by iron pyrites, an<l the ends of 
le porcelain tube w'ero closed up. Th<! same 
vrites was used in all tho determinations, and when 
was removed from the furnace at the end of the 
Ties of (experiments there was a comparatively large 
■lantity of unchanged sulphide. Tho passage of air 
rer the heated sulphide u» each determination occu- 
ied between 70 and 80 minutes for 150 o.c. of air, 
id about 50 minutes for 100 c.c. The dctcrmineci 


pressures of tho three g.ases were plotted against 
tcmperntur<( on a graph (Fig. 11). 

The curves obtained by ploUing the pressures 
against temperature were of a mo-(t extraordinary 
character. At 370“ C. the va|)our ju-essures of 
sulphur trioxido and sulphur dioxide arc' practically 
tho same, hut. ;us tho temperature is raised, tho 
partial pressure of the sulphur dioxid(! iiuuciises to 
00 mm., while that of sul|)hur (rioxide; deeri-ases to 
28 mm. Between 430° and 4511° there is a sudden 
inei-easo in the amount of sulphur trioxido, while the 
Bul])hur dioxide remains coast ant. This increase; is 
due to the (h'eomposition of the sohdilo sulphur salt 
of ir(jn. With further increase in te'inperattuxi tho 
sulphur trioxido gradually falls from 55 mm. at 
45()° to 3!) mm. at 570° 0. Meanwhile the; sulphur 
dioxide, pressure decreases rapidly to 25 mm. at 
526°, and then again inen-ases, (uitil at 570° it is 
130 mm. 'I’his inen-ase eorre.sponds to (In; decompo¬ 
sition of ferrous sulphate, since sulphur dioxide is 
the mam constituent of (he gaseous (iliase over the 
heated salt, and tho dissociation of l''eS„, the sulpjiur 
vapour being oxidis(!d to SO.. At (j|0°(!., the 
highest temperature at which a determination was 
made, the jtartial preM.sure of sulphur dioxide is 
146 mm., while that of sulphur trioxide i.s 11 mm. 


Sulphur dutxh-lr and uulphur frioxuh prcMure-' over hmfrd 
ferrous suljffmtr {Kejfprlcr aiui I)'Arts). 



0 lOfi •-’(>(* 3U0 1(1(1 r»()u 
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I Sulphur frloxitld. II Sulphur lUoxhlt*. 

Via. 12. 

The sulphur dioxide curve i.s ])erf(;etly continuous, 
although tho vapour pressures are of such a varied 
nature, and all tho ^wints obtained find a position 
on it. The sulphur trioxido curve is flattened between 
456° and 570° C., and tho pre.ssuro obtained at .5.56° 
is loo great to find a place on the smooth curve. It 
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mcntfl. The laht calcium chloride tube was connected 
to one end of the three-way tap, Tj, the second end 
of which fitted into the rubber .stopper closing the end 
of th(5 ]K)rcclain tube contained in the furnace, whUo 
to the third end a calcium eldoride tube, Ej. was 
attached. At this end of the porcelain tube the 
thermo-couple was inlrodueed, and its hot junction 
reached the hotb'st zone of the funiaee. In.side the 
tube a fireclay boat containing about fig. of pyrites 
was ydaced, so that the end of th(! boat touched the 
end of the thermo-couple. 'I’he space at the opposite 
end of the tube was occupied by two fireclay boats 
containing piciccs of broken fireclay. The end of the 
tube was closed by means of a onc-holed rubber 
sto[)per, into which fitted one end of the three-way 
tap, 'i'j. The second end of the tap Was coiniected 
to a pre.s,suie gauge. K, and the remaining end to the 
first absorption vessel, (!. containing 40- fit) e.c. of 
yI'M) iodine solution. 'I’hcn came two bulb tubes, 
H and f, the former containing n>ore A’/2W iodine 
solution, and the second 15 e.c. of iV/20 sodium 
thiosulphate solution. The latter was attached to 
the three-way tap, T,, to one end of which was 
connected a piece of gla.ss tubing dipping und('r the 
surface of caustic soda solution contained in a beaker. 
The remaining cml was connected to a bent glass tube, 
fitted into a two-holed rubbi^r stopper, closing the 
open end of a glass botth;, . 1 , so that it did not pro¬ 
trude beyond the (Uid of the .stoi)j)er into the bottle. 
Into the other boring of the. Btopj)er was fitted a bent 
capillary tube having a lap, Tj, and drawn out to a 
fino upturned (loint at tho ojicn end. The liottio 
had an outlet at tho bottom which was connected 
by a long piece of pressure tubing to a similar outlet 
in tho bottle, K. The latter could be raised or lowererl 
when required. Itoth bottles contained a concen¬ 
trated solution of caustic soda. All connexions were 
made with pressure tubing, and were rendered gas- 
tight by tho u.so of collodion. 

K.rpirimcniiil method. 

On raising the Imltlcs, K and <1, tlie outlet tube up 
to T 4 and the w'hole of the capillary tube tilled 
with the caustic soda solution. The jiressure gauge, 
h, was then detached, and T,., turned so that tho 
absorption vessels were (qien to the air, while the 
]iorcelain tube was shut off from contact with tho 
atmosphere. The absoi'ption bulbs were connected 
to tho beaker containing caustic soda solution, and 
carbon dioxide was jiassed through the absotqition 
vessels to exi«'l all traces of air, entering at 'I'j 
and escaping through tho liquid in the beaker under 
Tj. I’he passage of carbon dioxide was continued 
for a period of time, iK'ver less than half-an-hour, 
until, when the stream of gas was stiqqied, tho caustic 
soda solution rajiidly rose iqi the outlet tube from 
Tj. It. was then assumed that all air had been ex¬ 
pelled froir^Uie absorption apparatus, and the pressure 
gauge WTte replaced. 

Meaim|®fe tho furnace was being healed to tho 
requiijid^l^tant temperature, the porcelain tube 
being <»nuected to Ej, but not with E,. Ti was 
turned in t^or to shut off tho flask from the ihrying 


train. A small quantity of water was placed in 
B, so that the siphon tube dipped below the surface 
of the liquid. A small quantity of water was then 
allowed to drop from the funnel into the flask, until 
the difference in tho level of tho xylene in the two 
limbs of tho pressure gauge was about 7 cm. This 
was the pressure found to bo necessary before air 
could be forced through the sulphuric acid drying 
bulb. The tap of the funnel was turned, and all 
water removed from the bulb by means of a pipette, 
lot) or IfiO e.c. of distilled water were then placed in 
the funnel. 

When the temperature of the furnace was steady 
at the required temperature, T, was opened, and the 
drying train eonneeted with the porcelain tube, but > 
not with E;. Finally, the height of K was so adjusted 
that, on turning T 4 to connect the absorption vessels 
with the caustic soda bottles only, no caustic soda 
passed into the sodium thiosulphate bulb. Then 
the tap of the dropping funnel was turned, and water " 
drip])cd slowly into the flask, forcing air into the 
apparatus. By raising or lowering the second catistic 
soda bottle it was so arranged that the height of the 
liquid in the two limbs of the pressure gauge, F, was 
tho same throughout the experiment, and therefore 
tho Jiressure inside tho porcelain tube w.as atraos- 
pherie. When the water in the fumiel had fallen to 
the tap it was turned off. Tj, T 2 , and T, were then 
turned to their initial positions while, T 4 remained 
unaltered. F was detichcd, and carbon dioxide 
again passed through the apparatus to drive all 
nitrogen and oxygen in the absoiqition bulbs into . 1 . 
The carbon dioxide was readily absorbed by tho 
caustic soda, and the pass,age of carbon dioxide was 
continued for half-an-hour or more. T, was then 
turned to allow the carbon dioxide to ])as.s into the 
beaker containing caustic soda solution, and the 
stream of carbon dioxide was stopped. 

The suljihur dioxide and sulphur trioxide absorp¬ 
tion tubes were then disconnected, and their contents 
emptied into a beaker. The excess of iodine was 
titrated with A/20 sodium thio.sulphato solution, and 
hence the amount of iodine used in the reaction with 
suljihur dioxide was knovni. From this the weight 
of suljihur dioxide and iinally tho volume of suljihur 
dioxide at N.T.F. were calculated. 

Kejijxdcr and D’Ans determined tho suljilmr 
trioxide by titration of tho residual solution with 
standard barium hydroxide .solution. This method 
is, however, imjiracticable in the jirescnt case, since 
the solution is saturati'd with carbon dioxide. Hence 
the following method was adojited. Hydrochloric 
acid was added, and the solution boiled to decompose 
the sodium tetrathionate formed by tho interaction 
of tho iodine with sodium thiosulphate. Oarbon 
dioxide was bubbled through tho solution to facilitate 
tho removal of suljihur dioxide, and after boiling for 
some time the suljihur was filtered off. Tho sulphate 
in solution was jireeijiitated in the usual manner byi^ 
the addition of barium chloride solution. Allowances 
were made for tho sulphuric acid formed by the 
oxidation of suljihur dioxide by the iodine solution 
and tho sodium stiljihato formed by tho decomjiosition 
of the sodium tetrathionate, and. the weight and 
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hence the volume of sulphur trioxide at N.T.P. wa.s 
calculated. 

The amount of oxv(?en present m’iis determined 
by absorption with aUcaline pyrogallol. From the 
data thus obtaineil the volume of residual gas con¬ 
taining the amount of nitrogen in the original air 
could be calcukted, and hence the volume of oxygen 
in the residue was knorm. 

Sulphur ) xiilft sulphur trioxuh, ami ox}fgc.u preamr&s over 
h<. ited iron pyrilts during o.ri(i<Uiotk vnth air 



0 JO :iu 40 i.o 00 70 ho IMI 100 IJO 1-jo loo iU» l.'iO 
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In ordor to tewt the aceura(;y of tJie a])paratus the 
iljoiir pressures of sulphur dioxide and sulpiiur 
loxido' over dry ferric sulphate heated to a teni()Cra- 
re of 670 ’ C. were determined. 'I’lic partial 
ossures of the two gases wer<! then found to be 
io, 24-08 mm. and I’so, ' 8]-l(i mm. By refer¬ 
ee to the gra])h of the vapoiu- pressures of eulpliur 
oxide and sid|)liur trioxido over heated feirio 
Iphate obtained by Keppidor and D’Ans, the pres- 
res of the two gases were obaerv'ed to be 22 mm. 
id 33-.') mm., respectively. This agreement was 
ffioicntly good for the determinations with iron 
Tite.s, whicli wore only performed in order to form 
I idea of the conditions in the gaseous phase during 
0 oxidation of the sulphide, 'i'he ferric sulphate 
rs then replaced by iron pyrite,s, and the ends of 
c porcelain tube were closed up. The same 

! )Wite,s was used in all the determinations, and when 
t was removed from the furnace at the end of the 
series of experiments there was a comparatively largo 
quantity of rmohanged sulphide. The passage of air 
oyer the heated sulphide in each determination occu¬ 
pied between 70 and 80 minutes for 1150 c.c. of air, 
and about 60 minutes for 100 o.c. The determined 


pressures of the three ga.se.s were plotted against 
temperature on a graph (Big. 11). 

Tho curv'cs obtained by plotting the pressures 
against temperature were of a most extraordinary 
character. At 370“ C. the vapour pressuri's of 
sulphur trioxido and srdphur dioxide are practically 
tho same, but, as the temperature is rai.sed, tho 
partial pre.s,suro of the suljihur dioxide inereasea to 
tH> mm., while that of sulphur trioxide decreases to 
28 mm. Between 430° and 450° there is a sudden 
increase in th(> amount of sulphur trioxidi', while the 
sulphur dioxide remains eonstant. This iiu'reiv.so is 
due to tho decomposition of the soluble sulphur salt 
of iron. With further increase in temperature tho 
sulphur trioxide gi-adually falls from 55 mm. at 
4.50” to 39 mm. at 570“ (1. Meanwhile the sulphur 
dioxide pres.sure decreases rn]iidly to 25 mm. at 
520°, and then ag.ain increases, until at, 570° it is 
130 mm. T’his increase corresponds to the decompo¬ 
sition of ferrous sulphate, since sulphur dioxide is 
the main constituent of the gaseous phase over the 
heated salt, and the dissociation of Fe,S.^, the sulphur 
vaymur being oxidised to Sth. At (iltt’O., tho 
highest temperature at which a determination was 
made, tho ymrtial )ires.sure of suljdmr dioxide is 
140 mm., while that of stdjhur Irioxide is 11 mm. 


Sulphur fhoriitr. niul fiulphur trioytdr prswaoiA- over heated 
ferrous sulphute. (Kepprler aiul D'Ans). 



Pr<->48iu<' Iti iniu. 

I Sjiljilmr tilosiito. II Sulphur tllohlijf, 

Ff<4. 12 . 


The suljihur dioxide curve is perfectly continuous, 
although the vayx>ur y)re.s,sures are of s\ich a varied 
nature, and all tho points obtained find a yrosition 
on it. The sulphur trioxide curv-e is flattened between 
450° and 570° C., and the y)re.9sure obtained at 550° 
ia too great to find a place on the smooth curve. It 
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is noti(!fal)ie that where this ftattenine (weurs the 
sum of the pressure of the dioxido and trioxide is less 
than that at :i7(t° C. 

'I'ho following explanation a|)pears to fit in well 
with the results. Even at ,‘(70“ C. the low value for 

Sulphur dioxvlemvl nulphur trhi.cufc ju-rntutre.^ over healed ferric 
itulfjhntv {Kcpfider ami />’*4/}.9). 
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the, oxygen ijte.ssure shows that tlu! oxidation of the 
pyrites has aheady heroine apjireeiahle, giving 
eonsulerahle vapour jiressure for holli the SO;, and 
SOj. Am the temperature rises, the pressure of the 
fonnor deerenses. This xvould not he expected, hut 
it fits in well with the idea, of the formation of a 
persulphate from the ferric oxide already produced, 
and some of the SO;,. Tl^iuerease of the pressure 
of the SOj would noiinally expected. This forma¬ 


tion of the jxirsulphate continues to about 400° or just 
over, during which periixl there is a continuous de¬ 
crease in the pre.s.sure of the SOj. At that tempera¬ 
ture the persulphate commences to decompose, ns 
has already been shown from the soluble sulphate 
determinations. This decomposition of the persul¬ 
phate generates sulphur trioxide, which rapidly 
increases in the gaseous phase. 

At about 430° C. the fidl in the vapour pressure of 
the SO 2 is the result of the formation of ferrous 
sulphate according to the equation :— 

FcjO.-l-SOj I S0,=.2 FcSO4 . 

The sirau]taucou.s absoi-ption of RO 3 flattens the 
curve for the vapour pressure of the latter, which 
would otherwise increase to a maximum at about 
,720“ C. 

At about ,72,7° the ferrous sulphate commences to 
decompose; .SO. and RO 3 are liberated, but in 
amounts which are widely different. Reference to 
Fig. 12 will show that (he ga,seous phase is almost 
entirely ROj, the RO 3 having presumably decomposed 
according to the equation :— 

2 R 03 ;i 2 R 02 -| O 2 . 

The pressure of the SOj increases rapidly, while that 
of the ROg decreases. The oxygen produced will 
fail to increase the jiressure' of that element, as at 
these temperatures the pyrites is dissociating rapidly, 
and any oxygmi generated will react with the suljihur 
vapour, jirodueiiig mori! RO^. 

The only jioint of interest in the oxygen curve is 
the slight ineroa.se around 520° C., due to the decom- 
jiosition of the jiersuljihate, according to some such 
equation as ;— 

2FeR2()3^rFe20g I SOg-l 380.,-fOj. 
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THE TENSILE STRENGTH OF RUBBER. 

i BY O. DE VKIES. 

' In the testing of crude rubber the determination 
of tensile strei^th has always taken a prominent 
place; many investigators determine only tensile 
strength and rate of cure, and nothing else; several 
manufacturers base their private valuation of the 
rubber mainly on the figure.s for tensile strength. 

Now, rate of cure is a factor of chemical composi¬ 
tion and not of (juality in the strict sense of the word. 
Probably chemical analysis will never bo able to 
eplace vulcanisation tests in the determination of the 
lomplex of accelerators and retarding catalysts present 
n the rubber, and the vulcanising test will retain 
ts place as the surest and quickest means of dctor- 
Qinmg the amount of these catalysts. But this 
loes not promote the determination of rate of euro 
o the rank of a test of quality, and the fact remains 
hat at present in many cases, probably tlu^ majority, 
he quality of the crude rubber is only deterrainetl 
)y means of one property, viz., tensile strength. 

The breaking load of rubber is not octually so 
mportant a property as might appear from the 
.ttention paid to it m testing work ; rubber in 
iractico Ls seldom stretched to near the break, 
iven the tearability of rubber, for instance in tyre- 
ivers, is not directly related to tensile strength 
I determined by a regular, slow stretching process, 
ad certainly more dependent upon the coniposi- 
on of the mix than upon the properties of the crude 
ibber. There seems to be no other reason why 
■iisile strength has been given so much attention 
lan that other more suitable properties have not 
«n formulated or have not yet been w'orked out 
Ihciently. 

It should further not bo forgotten that breaking 
urcs are always more *or less accidental, and a 
itively large number of test pieces is neceasary 
obtain a reliable average. The accurate deter- 
lation of tensile strength is a tedious proces-s ; 
ny of the published and unpublished figures have 
y little value, as the number of teat pieces was 
too small and the error of determmation far too 
ge to allow of any reliable conclusion being drawn, 
ere is little doubt that many consignments of 
bber have been condemned or accepted on insuf- 
ient and unreliable figures by manufacturers who 
he their valuation on tensile st rength determinations. 
Our regular testing work led us to the conclusion 
lat the tensile strength of first-grade plantation 
ibber is practically always good and that, when 
•ouble is experienced in manufacture, the reason is 
► be sou^t amongst the other properties (rate of 
ire, plof^ty, etc,). For this .reason, also, there ; 


is httlo inducement to determine this property. 
True, it is not always easy for manufacturers to know 
whether a certain lot of rubber is what producers call 
“ first grade ” ; on certain markets the estate names 
are often replactid by dealer’s marks, and a lot of 
native and Chinese smoked sheet is mixed under 
what is called “ standard.” In such cases the quality 
of the rubber must bo oarofully tested ; but deter¬ 
minations of “ slope ” and viscosity are easier and 
give as good a verdict in such citscs as tensiUi strength 
figures. In “ off ” grades and lower grades the figures 
for tensile strength arc sometimes infeiior ; but in 
those grades pieces of dirt may play a role, and the 
quality of the rubber is much bedter gauged by 
properties such as slope and viscosity than by the 
(in such cases) doubly uncertain breaking figures. 

There is, in our opinion, little doubt that in the 
future other testing methods will bo developed, and 
that tensile strength determinations will be relegated 
to the fourth or fifth jtlaeo or used only in special 
cases, for instance, in the study of new or devisting 
types of rubber with an uncommon content of serum 
substances, etc. Nowadays tensile figures arc often 
used to determine “ broadness of peak,” the range 
of cures over which tensile strength is a maximum. 
This is certainly an important j)ropertv for manu¬ 
facturing purjjoses, but it is mainly inlhumced by 
the typo of compound and not by the crude rubber, 
and it need not bo exptietotl to play a rOle in the 
routine testing of the ordinary forms of plantation 
rubber, though again its determination may be of 
value in the study of special types. 

Relation between tensile, strength and time of cure. 

Whilst it will be generally acknowledged that 
tensile strength figures determined on separate 
samples are mostly unreliable (unle.s3 an excessive 
number of test pieces is used) and therefore should 
bo aeoepted only with a certain reserve, there are 
pitfalls oven when drawing conclusions from averages 
of a very large number of dcbTininations, which 
have not reoeivid general attention. Many examples 
have been given, for instance, of the fact that quick¬ 
curing matured rubber (slab rubber etc.) gives 
rather high figures for tensile strength, and that 
smoked sheet gives higher figures than first quality 
erdpo; in this paper it is hoped to show that it 
would be unjustifiable to draw the conclusion that 
matured rubber is the best in quality, or that the 
quality of smoked sheet (ns far as tensile properties 
are concerned) is better than that of erfipe. 

1. Estate samples .—The largest number of figures 
is available when comparing data obtohied in the 
.^re^ulai; totii^ of estate samples in the course of 
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yoarn. For Uiiii pale,crepe (“ firnt latex’’) our 
figures arc simuuariMcd in Table 1. :— 

Taule I. 

Thin pale crlpe from efitates. 


XuiriixT <»{ Sf.iii<lrtr<J Urn*' 
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'I'lif tii^ufcs for tensile strength variations which, 
at least to a great extent, must he ascribed to experi¬ 
mental errors, mostly fall under the liead, " errors 
of the testing machine " (the sniootlmess of running 
decreases as the axles and hall hearings become 
slightly worn etc.). 'I'liese iTrors make it difficult 
to compare, figures over a long range of years, hut 
are without imisirtani'e for the purpose of tlii-s 
discussion, us the dill'erence hetvveen crepe and 
smoked shei-t. in each year, and the average of these 
differenees over a period of six years, arc mdependent 
of these error.s. 

Inciilentally it may he ]iointed out that the figures 
for standard lime of cure show a gradual decrease 
from about 111) to about 107 minutes. This is 
principally caused by the fact that estates have 
gradually abandoned the. old jiractiee of diluting 
the latex to iri‘;(, rubber I'ontent for crepe iirepara- 
tion and have changed over to a standard dilution of 
of 20 or 2.')';,',. 

The figures for slope and vi.scosity arc added for 
the sake of eompleteness, but. are not of interest 
for the present })urpose and will not be discussed 
here. 

In the same way the average iigiires for smoked 
sheet were : - 

Tablk n. 

Smoked sheet Jrom csitUes, 


Yhiir 

1017 
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ol niif 
!>y;(-0M 

Mlopp \ igcDsUy. 

.. 37 2 3.-, 1 

101H 

. 103 

1 377 

9.5 j: lit 2 

.. 30.’) 

. 31 ;> 

1910 

3'U 

1 370 

or. j 10 4 

3»] > . 

. 28 3 

1020 

231 

1 4(H 

. 03:i-il0 

3:) 0 

32 1 

1021 

. 272 

1 430 

1)0 9 113 0 

. 35 7 

. 3:j S 

1922 

310 

1 4ir. 

. lOM 7 hll 

. 37 3 , 

33 4 


1047 

1 M17 

97 7 

30 4 

32 0 


Kor tensile strength the same remarks hold as for 
crepe. 'I'he rate of euro of smoked sheet shows an 
increase in the last few years, and more and more 
appro,aches that of thin pale ere|xi. The jirineipal 
causes are : mori' soaking in water to decrease fhe 
liability to mouliliness, and quicker drying in hidter- 
oquipiied smoke houses. 

The six years' avwigea indicate for smoked 
sheet a slightly hgj^r tensile strength (l-Ih? as 
eom)>nred with 1 111 : 1 , therefore only a dilTerene.o of 
tl lHfi kg. per sq. mm.) comliined with a 12 S minutes’ 
shorter cure. 'The eonehision that the tensile strength 
for both types of rubber is the same, independent of 
rate of cure, would, however, bo mcorreet. Tho 


samplos originate from different estates and therefore 
from different lots of latex ; and the result may be 
influenoed by factors such as the fact that in later 
years the younger estates have for the greater part 
started jireparation in the form of smoked sheet. 
The samples of smoked sheet, therefore, may contajj; 
more rubber from relatively'.young trees, re»r' ' 
slightly lower tensile strength and quicker t % 
'Though, therefore, the large number ^ 

reduces the errors of determination to . minimum,' 


the nature of the sample.s renders the a. ,ove figures 
unsuitable for strict theoretical conclusions. 


dripe and sheet from the same latex .—To find 
the real difference it is necessary to compare samples 
of erfijie and .Hheot prepared from tho same latex. 
Different experiments made in the course of years 


gave :— 

Taiile hi. 



< 'i 

6i«‘ 

'rinif of 


Dilft’h'nff 
hi (t-Ufil)i' 

Kvpcrluu'tit. 

TciihHo 

Tonsllf 

TIiiu) of 

per 

ftrciiiftl 

curit. 

btrcliKtli. 

curt). 

10 miniitcH 

]. 

1 12 

. 00 

. 1’43 . 

88 

0 013 

11. 

1 39 

. 121 

, 1 43 

90 

0 013 , 

nr. -vf. 

1 .10 

. 100 

. 1 37H 

80 

0 007 

VIJ 

1 3h 

98-!? 

1 418 . 

77 2 . 

(>•017 

Vlll 

1 10* 

115 

. 1 42* . 

83* . 

0 000 

lA 

J <2 

.. 10;. 

. 1 47 . 

83 

U 023 


I 300 

10(59* 

1 425 

830 

U013 


Pixireriments llf.-VT. relate to erdjie and unsmoke.d 
sheet pre])ared in the laboratory, the others to crepe 
and smoked sheet prcfiared on estates. 

It will tie seen that the tensile strength for smoked 
sheet is alw-ays higher than for crepe. The figures 
in the last eohiinn diller rather widely for the dilferent 
exjieriments, the mindier of determinations in each 
case having been relatively small. The average 
difference ((l•(ll;^ kg. jier sq. mm.) coincides rvith 
the average obtained in the experiments to be 
diseiiBsed later. 

iSpecial The foregoing exjHiriments 

confirm tho conclusion that the quicker curing sheet 
rubber shows a somewhat higher tensile strength 
than the slower curing crepe. They allow' of no 
conclusion us to tho cause of this difference, which 
might be due to treatment of the rubber (crepeing 
against sheeting), to the form of the rubber (larger 
relative surface of crfqie), or to longer heating during 
vulcanisation because of the difference in time of 
cure. 

To decide this ])oint sja-eial ('xperiments w'ero 
made, a series of crepes and sheets (unsmoked) 
being prepared from the same latex in such a way 
that for each type dillcrent times of cure were ob¬ 
tained, tJrC'pes with a shorter time of cure than 
usual were obtained by kee])ing the coagulum for 24, 
4H, or 72 hours before ere|)eing, so that a beginning 
of maturation set in ; sheets with a longer time of 
cure than usual were obtained by soaking for 2 or 5 
hours in watir after milling, so that part of the 
serum substancos was rernoveaf. It is, of course 
extremely imiirobable that such simple ojieratio.. ..,^,6 
as keeping the unmilled coagulum, or soaking the 
freshly rolled sheets in water, affect tlie rubber and 
alter its tensile .strength. 

A first series of four ex)torimente gave tho figures 
in Table IV., where the ■' quick curing ” and the - 
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‘ slow curing ” samples of each type are taken 
ogether. 

Table IV. 

Averagtt from aeries 1697, 1710, 1735, ond 1746. 

Number of Tciwllo Time of 


loftcrlptlon. samples, strcmitti. 

cure. 

Slop.-. 

VImvo^I 

rdpe. quick Ottrinq 0 

. l-4«7 . 

. «6 7 

.. 38-0 

. 30 

hcet, It >• ^ 

vm . 

. b-i V 

.. 3D il 

. 3(12 

!rdp®. mIow ,, 7 . 

.. 1-4U4 

. 112 

.37-3 

340 

ht*ct, II r> . 

,. 1-44 

. Ill 

, . 37 l» 

34 4 


In the quick-curing group the tensile strength of 
he crfiixsj is higher, and in the slow-euriug group 


The av'crago time of cure and the average tensile 
strength are very nearly the same, but the slightly 
quicker curing crfpo shows a slightly lower, and not 
a slightly higher tensile strength. 

A third and more, e.xteimive e.\)>erinient was 
therefore imule in the sanx' manner as the tirst one, 
one series being prepared from nndihdcd latex and 
one from 15% of lais-.x, anil each rejieated four 
times. 

The figures are given in Table VI. :— 


Table VI. 



Average.^ from 

eenta 2279, 

i'liihliKed 

2299, 

iHteM 

228x*>, ami 

2:W)4. 

1 '‘’o 

bill \ 


Dostriptlou. 

Tensile 

BtreiiKtli. 

'I’IDIO of 

1 me. 

Slope, 

VlHI'IWltV 

Ten-lie 

strem.Mii 

1 niie ol 
« lire 

Slope. 

Vlscoalty. 

*#•, rolled Mine tUy 
,, ,, next day .. 

l-IO 

.. 1(I3‘ 

37-2 

23 0 

1 3S» 

ll.i* 

37 7 

. 2f»-4, 

l-42‘ 

H4* 

30 7 

27 2 

1 40 

I(I0‘ 

38 0 

2.3 Oj 

,, uft'T 8 days 

l-4-|» 

72* 

37 1 

20 7 

1 4.1* 

01* 

37 1 

20 0 

fit, rolUxl next diiy .. 

1-40 

fiO 

37 8 

.. 280 

1 44‘ 

80 

'M 0 

:U() 

,, Hoaketl 1 iKiur In water 

1 44 

y( 

30 4 

. 2.‘> 3 

1-30 

101 

38 .1 

2t( 3 

soakiul 5 hoitrd in water 

1 41 

08 

30 

.. 24 3 

1 42‘ 

00 

38 3 

. 25-7 


.he siieets show a better tensile streixgth. The 
tigurcs are plotted in the accompanying figure and 
will bo discussed later. 

In a second aeries of experiments two coagula were 
prepared for ergpo and one for sheet on five consecu¬ 
tive days ; one of the coagula for crepe preparation 
was milled on the day after coagulation, and the ot her 


The figures for tensile strength and time of cure 
are ))lotted in the tigure ; though they do not lie 
on a straight line, it will be seen that then' is no 
question of the crosses (sheets) aln.a^s lying higher 
than the ]>oinls (erCpe). 

Summarising the results from Tables III.—VI., the 
average crepes Im-Iow and above 1((0 ndnutes and of 



so III) 100 HO 


Ti’UHtIc ‘'trt'UKni at tt.Ttt* nl' curt', iflufft-tl ainiiiisf, Kf.tiitl.ini fiiiic <>( emt' (sc'- Tablet 

7H . IV. nml Vi ). Inset, avcraiicUiiiires (see I'able VII ). 

Fx'i. 1 . 


was taken from the serum and left on a board to 
mature for three days. Tlie coaguhim for .sheet 
preparation was milled a few hours after coagulation. 
Krom each series the tigurcs were taken either of 
line crepe showing about the same time of cure as 
the sheet, or of the two ergpes, so that their avi'rage 
lime of cure nearly corresponded with that of the 
sheet. 

The result was :—■ 

Table V. 

A veragea from Jive experiments {Seriea Nos, 1762 and 1779), 
DeHiirljilloB, Teiullt; ntriluMth. TBuo of cure. Slope, ViecoBar. 
Irtpe .. .. 1-43 .. SI .. Sfl'S* .. 38-5 

Ihfiet .. .. 1.44 . .. 82* .. 87-7 .. 39-7 


sheets lieloiv and above 90 minutes funush the 
following figures : 

Table Vlt. 

Dcucrlption. Nunibir of cascf. TcuhUc sticiih'flj. ’I'liiu> of ciiro 


Cidpc, below liK) niirnitc.rt . 7 ., 1 -libi* K'l 1) 

ri6{»c, iilnivp itui injnulcs 8 1 .. jnilft 

8hM I. bdow (Ml Diliillt4?i4 . 10 .. HI 7 

bheef, Hbuvc (ID niinutca .. 5 ..I 4:^1 inou 


These figures arc reproduced in the figure, (imset) ; 
three points lie on a straight line (dotteel line) with 
a slojie of 0'(>14, the fourth lies sliglitly higher. The 
slope for the average line (straiglit lino) is 0 012 kg. 
per sq. mm. for 10 minutes. 
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The conclusions therefore are:— 

(1) The fibres for tensUe strength are affected 
by the duration of the cure ; in the testing method 
employed, an inerease of 10 minutes in time of cure 
causes a decrease of about O OIS—O-OU bg. per 
sq. mm. in tensile strength. 

(2) Sheet and erfipe, prepared from the same latex, 
htfve ^0 same tensile strength when the above 
correction for difference in time of cure is taken 
Into account. 

With the aid of the above some special cases will 
now bo disciiBscd. 


Rubber from young trees. 

Young trees, not yet largo enough to bo taken 
into the tapping round, give a rather quick curing 
rubber ■noth a low tensile strength, a low visco.sity, 
and a high figure for slope, therefore of decidoflly 
inferior quality. In different exjicriments sheet 
and crd’po from young trees have been compared 
and the following results found :— 


KxpprlmiMit. 

X. 

XI. 

Xlf. 

XIII. 

XIV. 

AV. 


TabIaK 

(’rfipv. 

via. 

Smolcod 

slu-ft. 

in iMisilo 

ri-iiMlIr 

'J'lim- of 

Ti-iibIIp 

I'iinv of 

Mf p n«t,h iH'r 


inrn. 

utnntfth. 

«lift-. 

lU laiuiiu-H, 

1 

. 77 

i 27 


l>01K 

1 

82 

1 :u . 

.'IH 

fMi2l 

1 -:jh 

»7 


«4 

0 (121 

1 22 


1 .. 

44 

0 (18 

1 21> 

77 

1 .12* .. 

r*« 

U U4 

i:i7 

90 

1 44» . 

08 

0 1121 


Ihe first fhree (X.—.\II.) relate to one group of 
trees at the age of 3, 4J, and 7 i years. The difference 
in tensile strongth between crepe and smoked sheet 
for 10 minutes’ difference in time of cure is, on the 
average, 0-02() kg. jier sq. inm., Iherefore somewhat 
higher tlinn the general average mentioned above. 
Plotting the points in the abov'e figure, the first 
two ex|x>riments give lines uith about the same 
slojMi ns tho others, hut lying much lower on the 
pajicr, wiiich show.s that the tensile strength of this 
tyjK) of rubber is riailly inferior. 

riie hist two experiments (XfV. and XV,) also 
relate to one group of trees at the ago of 41 and 8 
years ; these cxiariments give a rather high figure 
for “ difference,” but tho inferiority of tiubsile strength 
at tlio ago of 4 years is again evident. 

Kxiieriraent Xllf. gives the highest figure, viz. 
0-()8 for tho “difference,” but this rubber was very 
quick curing : in this ea.so a difference of 10 minutes 
is about 20% of th(> time of cure, iiustead of 10% as 
with ordinary rubber, and the correction-factor for 
quick-curing rubber would have to bo determined 
separately. , 

Miihired rubber. 

It is well known that matured rubber vulcanises 
quickly and gives a slightly Idgher figure for tensile 
strength. It was necessary to nseortain what remains 
of this exce.sa tensile strength when the correction 
for time of euro is taken into account. Talilc IX. 
summarises the results: — 


Tablk IX. 


MuUirod rvibber 


Experiment H. 

Tensile 

'J'tine of 

XVI. 

strrnKlh. 


1 37 

91 

XVll. , . 

1-44 

Zii 

xviu. y. . 

1-41 

&i) 

XIXa drr-. 

l-« 

' : 75 


1474 . 

, 2S-3 
' 40>3 


DnUjinry cn'pt’. Dlffcrmce 
TviiHlh' ‘rifnt* of for 10 
BtroiiKiU. flirt* inlimtf«. 

I-Sn 139 0 002 

140 .. 11:7 0 008 

I :17 .. lift 0 000 

1-87 no 001 

1-443 .. 100-9 0-004 

.. 1131 . . 0 018 


• 'to*. 

Of these figures only those in experiments XVI. 
and XVII. rmate to ordinary erdpe and ordpe from 
matured rubber, prepared from the same latex. 
Ei^riment XXI. comes very near to this condition, 
as it relates to slab rubber prepared on an estate over’ 
a period of five montlrs, and to erdpe prepared on the 
same estate on other days or from another part of the 
latex. In the other experiments the average figures 
for ordinary erdpe for tho same year have been 
used for the comparison. 

It will be seen that the excess tensile strongth of 
matured rubber is in two oases (exp. XIX. and XXI.) 
about equal to what might be expected; in the 
other oases it is smaller than that calculated from 
tile tlifferencc in time of cure, using the average 
figure of 0-012 kg. per 10 minutes. Of course, 
the correction figure for small times of cure such as 
28 or 60 minutes may perhaps differ from the average 
correction factor found for times cure of from 70 to 
110 minutes ; but if any conclusion is aUowablo 
from the above table it would be that the tensile 
strength of raatiued rubber, corrected for time of 
cure, is lower and decidedly not higlier than that 
of ordinary rubber. To claim a superior quality 
for matured rubber from the tensile figures is, to 
say the least, premature. 

Coagulation with alum and sulphuric a^-id. 

Coagulants sucli a.s alum and sulphuric luud, w'hen 
u.sod in rather largo amounts, produce a slow-curing 
rublicr with a low'or tensile strength tlian usual. 
As examples the following may be mentioned* 
Tablk X. 


C'oxtfiilaut 

Teiisili' 

Tune of 

Ordllliir.V 

Ti'iihtle 

Time of 

DlflVriMiee for 

USl'tl, 

btrrii>ftll. 

nire. 

HticnkTil. 

cure. 

10 ininiitee. 

Alum .. 

. 1 . 

210 

1-42 . 

83 

0 (X>8 


J-41 . 

j:)0 

1 40 . 

115 

OOOK 


I 4;{ 

202 

140 .. 

n:. 

0 003 


I 32 .. 

220 

i,4« 

115 

0-013 


1 .ly 

101 

1 42 . . 

no 

0-004 

Sulphuric uc'M 

1 :i:i 

J3r» 

1-38 .. 

107 

0018 


i-yy 

1-38 .. 

100 

1 42 .. 

02 

0-021 


ii:. 

1-12 .. 

U8 

0-024 


1-27 

no 

1-30 .. 

08 

oor> 


1 10 

220 

i-4r» 

82 

0 023 

irydrochlorinat-ld 1'28 

IHO 

1 43 .. 

8i 

0 017 

Crat4^r waU-r . 

0 «8 . 

208 

1 30 .. 

nri 

0 04 


1 12 .. 
1-0 

ifiO 

l-3r> 

H5 

0 07 


23r» 

i-3r> .. 

lU. 

«> 03 


1-37 .. 

107 

1-40 

118 

O-IMIO 


It will bo seen tliat in the case of alum tlto decrease 
in tensile strength is Iras than miglit be exqioetod 
from the increase in time of cure. The supposed 
deterioration of the rubber liy alum is therefore 
not confirmed by these results; it is lio}>cd shortly 
to publish other pnwfs that alum leaves tho real 
quality of the rubber unharmed, although it gives 
the nibber an abnormally low rate of cure. 

Hydrochloric acid also, when used in excess, .seems 
(from the one experiment mentioned above) to cause 
no decided deterioration ; as a coagulant, however, 
this acid is quite unstiitablo (as is well known) ^ 
it causes tho ruliber to become tacky. 

Sulphuric acid, used in largo excess (a*' ‘^'^1 

experiments mentioned in Table X.), causf'*-'*' 
deterioration, the decrease in tensile st^' aKi/i*'*'" 
in all cases larger than calculated from g.^ ytne o 

. — ...I..,I, —. >ck curiy . 
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DeBcriptlou. 
iSUb rubber 
Smoked sheet . 
(Jr$po 


Toiwlle 
stroDKth. 
. 151 
14B 
1-30 


Time of 
cure. 
7Si 
166( 
mr 


correction-factor of 0-012. The influence of crater 
water (containing alum, sulphuric and hydrochloric 
acids) is still more deleterious. 

RemiMs obtained by other investigators. 

The difference in tensile strength caused by a 
[lifference in time of cure may be found also in the 
results of other investigators, but the correction 
Factor seems to be dependent upon the method of 
testing. 

As average figures B. J. Eaton and co-workersf 
mention:— 

Ditferonoe for 
10 minutes. 

0000 
0-053 

For the rather long cures necessary in this testing 

i ethod (10% sulphur, 140°) the difference in tensile 
rength for 10 minutes between smoked sheet and 
€po seems to bo much larger than in the present 
ise, viz., 0-053 insread of 0-012 ; the figure would 
3 ven bo twice as large if 10% of the time of cure 
Were taken instead of 10 minutes, which is in tins 
jase only 5% of the time of euro. The excess tensile 
itrength of slab rubber is, as in the present case, 
smaller than that calculated from the difference be¬ 
tween smoked sheet and erfipo. 

Special cases. 

In tlie (fourse of years several oomplaints have been 
received from manufacturers about inferiority in 
tensilo strength of rubber from estates which were 
known as good ones. In two cases samjjles were 
obtained from the rejected lots ; the results obtained 
in testing these were compared with the figures 
jbtained in the regular testing of samples from the 
;statc in question, and gave the following 

Table XI. 


DcHoripUoii. 
]lrjuct>ed tot 
Onltuary Hgiiri'H,. 

Reloctcd lot 
(irulnary Oguro?.. 


'I’l'nsilt! 
Htrojiutli. 
1-40* . 

1-45 . 

1-43 
1-39 
1-42 . 

1-45 . 


Time of 
cure. 

72 

105 

95 

120 

>96 

115 


Slope. 

87J 

87 

38 

851 

87 

301 


VlHoottUy. 

8.5 

34 
44 
29 

35 
34 


in tensile strength even in the course of 3—4 years ; 
the followig figure's show that cr6pc rubber, 
during a voyage to Euroiic or America and back to 
the East, does not deteriorate to any marked degree. 
The samples were used for eompnrativo testing 
experiments and were sent to diOVront investigators, 
who, after making their testa on part of the sample, 
sent ba<ik the rest for a control te.st. The figures 
obtained on tlie part of the samples kept at Buiton- 
zorg and on the parts sent te Europe or America 
and bock are given in Table XII. :— 

Table XII. 


Kxporl- 

DfH4crl|>tlon. 


TciimIIc 

TImi' of 


Visco¬ 

monl. 

Tested. 

strength 

i-nrc. 

Slope, 

38 

sity. 

XXII. 

OrlKiiml Rttinpio 
Same, kopb lit 

I>ec..X0ld 

1-4& 

130 

48 



O.R.8. .. 

Same, (o Kiigknd 

March, 1917 

1 42 

l;r> 

30 



and buck 

.lum-, 1917 

1 31 

12.'> 

351 

44 

* 

Same, kept in 
O.K.S. .. 

Same, kept in 

.Time, 1917 

1 37 

i.:. 

40 

:j6i 


C.It.S. ,. 

Nov., 1917 

1 

130 


.. 

XXIII. 

Original sampic ., 
To England and 

Tune, 1920 

1 39 

115 

37 

201 


back 

To America and 

Tilly, 1920 

1-52 

115 

301 

22 


back .. 

Tuly, 1020 

1-31 

120 

30i 

21 


KcptmC.H.S. .. 

Tuly. 1920 

M4» 

116 

30i 

m 


In the first case the sample (unsniokod sheet), 
Ahich was sent to us by the manufacturer, got wet 
n tran8[)ort and evidently matured to some extent; 
nevertheless the figure for tensile strength in our 
esting is quite good. In the second case (smoked 
ihcet) the figure for tensile strength is also quite 
lood, considering that the “ rejected ” rubber was 
norc than a year old when tested. An explanation 
)f the low figures found by the manuiaeturer'a 
keraists could not be given ; probably some of the 
nany sources of error winch make tensile strength 
leterminations so tedious have been at play. 

The above and similar cases raise the question as 
;o the influence of the sea voyage on the properties of 
rubber. A deterioration—mostly called oxidation— 
jf erfipo rubber on keeping is ^stulated by many 
luthors. The present author has sho-wnj that, 
when kept in the tropics, first quality plantation 
Tibber does not show a deterioration or decrease 






In tlio first case the sanqile sent to England and 
back showed a slight decrease in tensile strength, 
compared witli the sample kept at Buitenzorg, and 
this difference occurred rtrgularly in all the compara¬ 
tive tests made in .June, 1917 (of which the average 
figures only are mentioned in Table Xll.). The 
sea voyage therefore seems to have liod a decided, 
though small, deteriorating effect on the tensile 
strength ; the other properties remained unchanged. 

In the second case (exfxiriment XX Til.) the results 
do not agree so w-ell. The sample sent t.o America 
showed a low figure for teiLsile stnuigth after its 
return, but tlie part that had travelled to England 
gave a very liigh figure; the average of these two 
figures of 1-41 Is exactly the same as the average of 
the two figures for tlie part kept at Buitenzorg. 
It may be assumed that the liigh and low figures 
for tensile strength must bo ascribed to experimental 
errors, especially so as the viscosity remained practi¬ 
cally unchanged; it is evident that the figures do 
not point to a decidwl decrease in tensile strength 
or in the other properties caused by the sea voyage. 

Conclusions. 

The figures for teiLsilo strength are influenced by 
the length of time that the rubber is heated during 
vulcanisation. An increase in time of cure of 10 
minutes (about 10%) gave a ilccreaso in tensile 
strength of about 0-012—0-014 kg. per sq. mm. 
(about 1 %). 

Taking into account this correction, the tensile 
strength for (quicker curing) sheet and (slower 
curing) crepe from the same latex is found to be 
the same, so that there is no real superiority of 
smoked shoot over first quality erfipe in this respect. 

Slab rubber (quick-curing matured rubber), after 
appl^dng this correction, does not show a higher 
tensile strength than sheet or erfipo, and there is 
no reason otdl it superiorly this respect. 
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Ruhtier coagulated with alum, deopite its very 
long time of cure, does not Hh()W a deterioration in 
(corrwtol) tensile strength, and this ])roperty is not 
aSectod by the use of ahim as a coagulant. Sulphuric 
acid, used in excess, seems to cause a larger decrease 
in tensile strength than eorres])onds with the in¬ 
creased time of (Sire. 

Special ex|)eriments did not point with certainty 
to a tleteriorating inlluence of the sea voyage on the 
tensile strength of crepe rubber, 

Ontral Itubbcr Station, 

Biiiteu/org, .lava. 


THEORY OF ABSORPTION TOWERS.—A 
CORRECTION. 

nv J. a. PAKTINC.TON, O.SC,, ASI) I,, H. I’.VKKER, I),SO. 

An error in tlu' second eaUadation iti our paper, 
“ The Tlieorv of Ab.sor])ti(pn Towers for Nitric Acid 
Manufacture ” (.f , I!>1!),7 ot), has kindly been pointed 
out to US bv Mr. >1. W. MeDavid, whose e<prrectod 

calculation we give below. _r 1 _ —' 

~ In the cidciilation it was shown that l'12.'j tb. of 
water ptu* minute wer<p lu'cessury tr> produce ItM)^-,, 
nitric acid from the given stream of NO^. 'The weight 

of 100% ixcid produced - jj* x 1 125 -7-87i> lb., and 

to convert this to .50% acid a further 7-875 tb. are 
retpiired. Hence the total water per rain. ---7-875 |- 
l-126--9-0() lb. 

'rite actual water of dilution of this acid is 7-875 lb. 
and the weight of the acid leaving the first tower is 
the whole of the acid produecil. The latter is 
obtained by converting 00 % of the total weight of 
NOj to 50% nitric acid ns follows :— 

?|x-^^'x-|^x500xO-0128.-=-1.5-78 lb. 

Similarly if j:=u-W('ight of HNO, entering first tower. 


the water used up in producing this acid is x/7. "rhe 
waU-.r of ililution is therefore 9—x/7, and suice the 
ratio HNO 3 : l-l^O = 3 : 7, we have 
X _ 3 
(^x/l 7 

or x=3-C4 tb. and 0-x/7-8-.'«». Hence the weigM 
of acid entering thi- first tower is 3-()4+8-.50--12-14IB. 
The ahsorption in the first tower is therefore 
7-89- 3-(>4 4-25 lb, HNOs = 3-1 tb. NOj per min. 

The concp'ntration of the gas leaving the first tower 
Is thus 5-15%, and hence the volume of the. first 
tower Ls 343 cub. ft., and the total volume of the 
remaining towers, 867 cub. ft. 

Mr. MeDavid has also given an alternative method 
of calculation in which the nitric acid solutions^ arc 
regarded as made up of and HjO. A 30% 

HNO 3 .solution, for example, contains 42-867o 
of NjOj and a 39% solution, 25;714% of N 2 O 5 . 

In the problem under consideration, the total 
water presimt in eacOi case is 9 tb. In a .59% HNO 3 
solution 9 lb. are equivalent to .57-14% of the total 
weight, and therefore the weight of NjOj 
_42-86^ 

"“.57-14' 

^15-70 lb. of 50% HNO 3 . 

In a 30% nitric acid solution 9 lb. of HjO are 
equivalent to 74-280% of the weight, and therefore 
the weight of N 3 O 5 . 

_;^714 
“ 74 - 286 ^'^ ^ ■ 

= 12-13 lb. .30% HNO,,. 

Hence the weight of absorbed m the first 

tower = {6-73-3-12) = 3-03 lb. of NjO, = 3-1 lb. of 
NO .3 == 4-24 tb. of HNO 3 . 

'Tlu! concentration of gas leaving the first tower is 
therefore 


^XO tb. -- 0-75 lb. of NjOj = 7-88 tb. of HNO, 


3-12 tb. NjO, = 3-(i4 HNO 3 


X 10^ 
0-4 

10 


=5-15% NO 2 . 
42xF 


5-15 “ .50,(KK) 
i.e., V = 343 cub. ft. 
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KINETICS OF HYDROGENATION.* 


BY E. J. LUSn, M.A., A.I.C. 

In a previous comraunicationf the autlior described 
a new procc.ss of hydrogenation of oils in which 
use was made of nickel turning.s activated i)y being 
anodioally oxidised and aftewards reduced in 
hydrogen in a suitable vessel; oil was hydrogenated 
by allowing it to flow over the catalyst thus produced 
in an atmosphere of hydrogen. 


Drip mW/nrf-- 2 U 1 ° C. 



k lodlmi value. 

Fio. 1. 


It was shown by graphs that the cour.se of hv<lro- 
■nation, more particularly the formation of i.s()- 
leic acid, varied according to the mode of operation 
-described respectively as the “ ilrip ” and “ over- 
ow ’■ methods. It was suggested that this diflerence 
ive support to the views of MooroJ that the iso- 
loic, acid re.sulted from the dehydrogenation of 
ewly-formed stearic acid. 

The formation of iso-olcic acid ha.s been further 
ivc.stigatod, more especially with regard to the 
feet of temperature and pressure. 

Figs. 1 and 2 show the cllect of hydrogenation of 
Jtton oil at 190° and 150° C. respectively. At tlie 

• acjid at a mcatlng of the Blrminghom Scotiou ou reb. .a. 1024, 
t 4., 1928,210 T. 
t 4., 1919, 820T. 


higher tcmperaturi! it nil! be seen ijiiti a greater 
amount of i.so-oleio acid is formed, but that no 
increase in saturated acids occurs until the iodine 
value falls below 75. At l.iO’t'. fm- the .same dro)) 
in linolie acid there is less iso-oleic acid produced 

J>ni> mcthvd J.'iO" ( 



and a corresponding increase in saturated ae.itls. 
At 110° C. the same cflect is even mote marked— 
as shown by ♦ in Fig. 2, where the iso-olcic acid 














































IMar. W, IW-I 


Journal of the Society of Chemical lntlu$try, 

•'»JT LfHH. —-KjNKI'J* ^ OF 


odntonl is reduced to \\% ior uii iodine valne of 
These results are consistent vitli the view' that 
iso-ol<‘i(t acid is a dehydrogenation juoduet, ajid it 
is Higniticant that lower tenijKTulures sliould resuli 
in iKo relative iiicrausi' of saturated aeids and 
<leereaHe of iso-oleic acid for the same jau'ccntajic 
deerfase in linolic acid. 

'I'hc hvdroiicnation of jmre linolic acid and its 
glyci'i'idcs nould prohalily give nscfid information 
as to the ri'lation lictnccn sclcctiv<' liydrogcnation 
and the formation of iso-olcic acid. 

It will he .seen Iron) Fig. - tliat change of pres.surc 
between the nairow limits of I) and dtl lb. per .square 
incli has no appreciable inllui-nee on the nature or 
propoitions of the products produced, the com¬ 
positions lying on smooth eur\es. 'I he same remarks 
apjily to a change in the rate of Mow of the oil through 
the plant between tlie rates of It’ anil 20 lb. per 
hour. 

It therefore seemed probable that it would be 
jiossible to measure the ellect of pri'ssure on the rate 
of hydrogenation by determining the hydrogen 
absorbed in a given time at. various pressures. 

'I'he small ]ilant m which this investigation was 
carried out (Fig li) consisted of a pre.ssure vessel, A. 
fitted with a graduateil glass gauge, g. and eonneeted 
to a livdrogen eyiinilcr |U'ovided with a gas-regulating 
valve, by means of wliich any given pressure could 
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be inaintaineil in the vessel. This pressure forced 
oil through a uigM-fecd, K, into the liydrogcnation 
vessel, If. X jtljyM if^yogenat ion vessel consisted of four 
tubes, h,’ if'llPwtllfeeter, each I! ft. long, eonneeted 
in aeries Anti fitting into a steam jacket eonneeted 
to a small gaa-tiroa steam sujM>rheater, by means 
of which aa*|miiiired temiierature could be main¬ 
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tained ill the tubes. The tubes were eonneeted by 
a regulating valve to another hydrogen cylinder 
as shown. 

By inaintainiiig a constant iiressure-dilTerenee 
betiieen the two vessels, a con-stant How of oil jiassed 
through the four tubes jiaeked with catalyst ; this 
flow was further regulated by a valv'e ])laeed behind 
the sight-feed. 

The hydrogen absorbed in any given time was 
measured by thi' iodine value of the oil collected 
in the receiver and run olV from time to time by the 
small cock placed as shown on the return jiipe to 
the pre.ssure ve.ssel. By a manipulation of pressures, 
the hvdrogenated oil could, if neees.sary, be returned 
to the ]iressuie ve.ssel without coming in contact 
with the air. 

it had jireviously been sliown that when a constant 
How of oil jiiessed "tliroiigh thi‘ plant tli(‘ product 
obtained had a constant iodine value over very 
long jieriods, and it was a.ssumed from this that the 
factors inlliieneing liydrogen absorption were uniler 
control. 

Will'll eoconiit oil, liaving an iodine, value of S, 
was i)as.sed through the plant, at 10 lb. per lioiir 
the iodine value was reduced to 0-1, cones|>onding 
to Off-.H';;, reduction; this was taken as evidence 
that all the oil liad come into inoleeiilar eontaet 
with the nickel This may seem siiriirising. It 
has, however, been ealeiilated that the average 
thickness of the oil film is less than I mm. and the 
distance travelled by each particle of oil not less 
than lllMM) mm, under conditions promoting tiirbii- 
leiiee, thereby redueing oil diffusion effects to a 
minimum. 

t)n the oilier hand, when cotton oil was iiassed 
through th" lilani, at the same rate as (he coeoniit 
oil, the iodine value was not reduced below Ho. 
Since it may be assumed that all the uiisatiirated 
oil came in eontaet with (he metal surfaces, it was 
inferreil that the nickel was unable to sup|ily activated 
hydrogen fast enough to satisfy the requirements 
of the oil. 

It was therefore of intere.st to .study the elfect 
of pressure on a system where livdrogen was riqiidl.v 
siijiplied to (lie catalyst, through a thin film of oil 
eajiablc of removing the activated hydrogen as 
fast as it was formed. 

To measure the elfect of pressure, oil was passed 
through the jilant at a eoastant rate at, say, 10 lb. 
liressure, for one hour, and the oil eolleeled. The 
pre.ssure was (hen raised by 10 lb. and the oil, alter 
running to waste for the next ten minutes, was 
again collected (or an hour at the increased iiressure 
In this way the pressure was raised by 10 lb. at a 
time to do lb. Ify mea.siiriiig the oil passed through 
in a given time and multijily iiig by the drop in 
iodine value, a measure of the hydrogen alisorbed 
was obtained. 

'fable I. shows the result of (he first run made to 
te.st the elfect of pressure, fn the last two columns 
are .showni the numbers obtained tiy dividing the 
hydrogen absoibed at a given ]iressure, firstly, 
by that pressure, and, secondly, by its square root. 
It will be noticed that the numbers so obtained 
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decrease ii> eaeli teat whore tlio first power of the 
jiresBure is used, but are fairly constant wdiere flic 
square root of the pressure is the denominator. 


Taui.k I. 

(ottou oil li)lilO^cilahui III III ii'ii'.'iiiliHif pMssiii.'?* 
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.MH 
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p 
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.111 
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(1 li.T . . B 

(WB 

.Ml 

11 4 . 1 

('7(1 
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.By calculation it can be, .shown that .v in B'- () o2 
will give the nearest eonstant. This is obtained 
from the equation : - 

, IT., absorbeil at , P, 

u; absorbed at 1>, " V, 

The assumption invoK'ed in thi.s calculation, viz., 
that the rate of hyiirogenation is a linear function 
of time, will be referred to later. 

'i'.im.K It. 

f otftill oil lt\i| tit iMI ( 

Kdtc tif 

II <>1 ('ll . loilllll 
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•..VI dT ! 

.■.■>(1 |l>7 

r>7.\ .mt> 

..‘Id ■!,.d 

r.;7 .ltd 

KHd ir. 


Table Tf, .shows the results obtained by lowering 
the pi'c.s.sure by 10 1b. ]>er hour insteail of raising 
it. By (his means the elfect of any change in catalyt ic 
acti\it\ can be measured, since in the one ease it 
will tend to decn'ase the .ap[iarent effect of prc.s.suri- 
and in the other will tend to increase it. It will 
be .seen that a sliglitly higher value is actually 
obtained ; this qnc.stion of change in catalytic 
actiiTty AVas, therefore, fuither investigated. 
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' Tor the e.xperirnent rcsiorded in T’able 111. ascending 
pressuics were used, a.s in the test detailed in Table t , 
and. after reaching a j)re.s.sure of .uO lb., the rate of flow 
of oil was doubled both to mea.sure its elfect and also 
to tiave ap|.roximately the same iodine value a.s 
Would bo obtained later when the pres.sure was 
lowered. 

It will be .seen that :— 

(a) the average value for .r is in agreement 
W'ith that obtauicd in the last expiuiment ; 

(b) doubling the rate of flow of oil has not 
altered the amount of hydrogen absorbed; 


(c) there h.as bi'cn no loss in catalytic activity 
within the lathcr wide limits of experi¬ 
mental error. 

ft will be noted that the temperature of this 
e\])erinient wa.s bit) (.'. as agani.sl bstl'to IDO'V. 
for the two others. 
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'I’afile IV. t'lu' (‘llVct of prtssiirr tm the* 

hy(lrT>P(‘natii)n of ]pilni-kprii(“l oil ilown to low 
iodiiir vjiliK's ; as would Ik* a low valuf‘ 

is obtained for .r. 
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Table V. TJie rahie foi' .r (.htained hy the u.se of 
.■ocoinit oil, which has an initial iodine value of 
only .S, shows how the eH’cct ol pn'ssure is ovcl’- 
shadow.'d hy " iiiu.ss-actioii ” cllccls, ami indicates 
moreover that eveiy paitiele of the oil comes in 
contact with nickel at some stage in its progre.ss 
thr.iugli tlic plant. 



Flu. 4, 

1‘Tg. T .sliow's a gra[iliic representation of tin- results 
of numeious cxj.erimeuts to determine tjie value 
of .r in 1’‘. 

,4s ojie of the main objects of thi.s investigation 
was to measure the influence of rate of flow of oil 
and pressure on the iodine value .of ^thc resulting 
product, experiments were undertaten in wliich 
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these two factors were varied simultaneously so 
as to maintain a constant iodine value. 
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Table VI. .shows the clleet of inukiiif; the rate of 
flow' of oil propoftioual to the pressure It will be 
seen (bat the iodine value of fhe residtiug product 
rises with incrciuso of pressure, as was to be antici¬ 
pated from ])reviou3 experinicuts. 
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Table Vll. shows the effect of iiudviiig the rale of 
flow of th(! oil pro])ortional to the sipiure root of 
the pre.ssure. Th.. results, while varying among 
themselves, .show no tendency to vary with the 
j.reasure. 
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Table Vllf. shows a repetition of the j.revious 
experiment with ground-nut oil; here agam the 
effect of pressure is not marked. 

It would, therefore, uj.pear that hi this method 
of hydnogenation for industrial purpo.ses it can be 
assumed that the. output of hyihogcn.ated oil of a 
given ifkiine value w ill be proportional to the square 
root of the pressure. 

A siifiilar series of experiments has tieen under¬ 
taken to measure the effect of varying fhe rate of 
flow of oil between 5 lb. and 30 lb. per hour on the 
rate of hydrogen absorption. In general it has 


been found that between these limits the amount 
of hydrogen absorbed is independent of the rate 
of flow of oil and, Ihcreforo, of the iodine value of 
the oil, provided the ioduie value does not fall below 
about 30 or the rale below 51b, per hour. This 
would hidieate that the rate of hydrogen absorption 
is a linear function of time between those limits. 
This is in agreement with the experiments of other 
workor-s, though not necessarily for the same reason, 
and details of the experiment are, therefore, not 
of particular interest. 

It is not surprising that dissimilar results should 
.have been obtained by the. use of a method hi which 
the-r(‘lationship between the nickel, hydrogen, and 
oil is vjtrigd in a different maimer from that usually 
obtaining w^f.li_^f)Owder catalysts. , i 

The process ofSti^lrogenation of oil may be dmded 
hito three stages. 't.. 

The first stage consists’fH.fhi'' solution of hydrogen 
in the oil and its ditfusiou'ib flie surface of the 
catalyst; it is probable (hat this 'i» general the 
limiting factor in reaction velocity where powoer 
cataly.sts in small percentages are employed.* In 
such a case the reaction velocity would be Ihicar 
and proportional to the pressure. 

The second stage consists in the condensation 
of the hydrogen on to the nickel and its appearance 
at tiic surface, or, possibly, evaporation from the 
surface, in an activated form. If tlm latter condition 
is the limiting factor and the activation consists 
in the production of atomic hydrogen, then the 
reaction velocdty will be proportional to the .square 
root of the hydrogen pressure and will probably 
be hnear. 

The tliird stage consists in the combination of 
the activated hydrogen with the ethylene linkages 
of the unsaturated oil, and if it. were pos.siblc to 
measure this factor alone the reaction velocity would 
probably be independent of the pre.ssure and repre¬ 
sented by a curve of a modllied logarithmic type. 

It is the object of this commuideation to show 
that there is some evidence for the second stage of 
hydrogenation having been realised in practice. 

The author desires to expre,sa his thanks to Messrs. 
(1. H. Hawker and U. H. Foster for their co-operation 
in the laboratory and model-plant trials respectively, 
and to Technical Research Works, Ltd,, in whose 
laboratories the inve,stigation was undertaken. 

Technical Kescarch Works, Ltd., 

Chelsea, iS.W. 3. 


•The rolalively imHlI aiiiuunts ni foriitfil m the itdrU.ii hydroKcuatlon 

ol liIokTu J»ay bo coiHltlercd u» dicmkal c^ldouco of tlus. 



maUSTRY 


Vol. XLni., Ne. 12.] 


TRANSACTIONS 


March 21. 1924. 


THE VAPOUR PRESSURES OF FUMING 
,,, SULPHURIC ACID, AND THEIR 
i APPUCATION TO THE PROBLEM 

OF SULPHUR 

TRIOXIDE. 

A” , -r - . , 

BY J. W...MbDAVID, n.sc;, P.i.O., M.I.CHBM.B. 

In the manufacture of fuming sulphuric acid by 
the contact process, the sulphur trioxide produced 
in the converter, after being cooled to some extent, 
is usually absorbed in a series of buj^bling vessels 
contaip^ ^Iphurio' acid, or in towers in which 
sulphuric acid is circulated. In these absorbers the 
^id and,gas generally travel-ooimtercurrent, that 

the gas richest in sulphur trioxide meets the 
strongest acid in the first vessel and then passes 
to the second absorber where it is brought into 
contact -with a slightly weaker acid. This process 
is repeated throughout the whole series of absorption 
vessels, until, finally the gas leaving the last absorber 
is pr^tically free from sulphur trioxide. 

It is well known that in order to remove the last 
traces of sulphur trioxide the acid in the last absorber 
should contain about 98-5% HjsSOi. ,,If stronger 
acid than this be used sulphut trioxido is not 
absorbed owing to the fact that the atnd has a 
vapour pressure of sulphur trioxide. If, on the 
Other hand, the acid in the last absorption vessel 
contains less than about 98-6%, HaSOi, sulphuric 
acid mist is formed which is very difficult to absorb. 
In practice satisfactory results ’are obtained if the 
acid in the last vessel is kept about 97%-99% 
H 2 S() 4 . As a rule it is necessary to operate the - 
absorjrtion plant in such a way that the strength 
of the oleum delivered from it remains more or less 
constant, and while in tho past it has been possible 
to achieve both these objects, they have very often 
bwn attained rather by good fortune'than by a 
scientific study of tho problem, 
i It occurred to the author that it . was possible, 
by assuming a theoretically perfect absorjrtion 
kystom, to determine exactly the oonditions governing 
Ihe production of oleum' of*any given strength, and 
Ihat the' results so obtained would be applicable, 
pth a sufficient degree of accuracy, to most of tho 
ibsorption systems employed in modem oleum 
plants. 

The object of the present paper is to describe tho 
>ethod of calculation employed, to show how the 
mditions may be varied to meet any particular 
we, and to indicate how closely actual practice 
)proximates to theory. 

The method does not give any information regard- 
? the size of absorption vessels required for any 
ren output, but it may form a convenient starting 
ant for ojgreiiments on this problem. 

In attacking this problem of absorption it was 
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pressures of oleum at different concentrations and..' 
temperatures was necessary, and as tho results, 
obtained by extrapolation from tho figures given 
by Knietsch* were unsatisfactory, vapour juiwure 
nieasurementa were made over tho range of tem¬ 
peratures and concentrations required. Por this 
purjKwe a dynamic method was employed in which 
the conditions were similar to those which usually 
obtain in plant absorirtion systems. ' 

A mixture of purified burner gas and air was 
dried by means of conoentrated sulphuric acid and 
passed over a catalyst, so that practically 98% of 
the sulphur dioxide was converted into trioxide. 
The gas was then pMsed directly into a small bubbler 
Containing sulphuric luiid or oleum. Tho bubbler 
was placed in a thermostat, the temiwrature of 
which was kept constant to within about 1° C. 
The concentration of sulphur dioxide in tho mixture 
was maintained as constant as possible by the aid 
of gas flow meters, the composition of the mixture ' 
being chocked frequently by moans of tho Iteioh 
test. Prom the jwreentago of sulphur dioxide, in 
the gns entering tho catalyst tube and tho per¬ 
centage conversion, the concentration of sulphur' 
trioxido in the gas entering the bubbler was deter- ; 
mined. S.amples of tho acid used to absorb the ' 
sulphur trioxido were drawn from time to time qnd 
analysed until the composition was found to be 
constant, showing that equilibrium had been attained. 
•The results of these determinations are given in 
..Table I., whUo they are shown graphically in a 
more convenient form by means of the smoothed 
curves in the accompanying figure. , 

Table I. 

Vapour prosauret! of oleum. 


Oonoii. of SO, 

In 

T()inp:>ruturo 

Add in 

iibHoilKir at > 

gas entering 

Hqolvalent 

of acM in 

caiiMbrlum with uas. 

albjorlier. 

parllul prcM. 

abaorbi-r, 

“0. 


% free 

% by vol. 

In mm. ifg. 

ii; 0* 

80« 

0-84 

51-9 

40 

109-58 

42-56 ' 

6*73 

51-3 

50 

108 43 

37 12 

0-65 

60-5 * 

60 

10744 

32-03 

« 70 

50-0 

70 

106-44 

28-60 

(1-63 

50-4 

80 

104 54 

20-40 

6-73 

51-2 

90 

103-16 

14-00 ‘ 

5-12 

88-0 

40 

108-89 

39-60 . 

6-14 

39-1 

50 

107-97 

35-30 

5-06 

38-6 

00 

106 06 

3100 i 

6-20 

39*5 

70 

105-60 

24-48 

4-96 

37-7 

80 

103-68 

16-81 

4-92 

37-4 

90 

102 10 

10-40 

290 

22-0 

40 

107-62 

34-89 

3-U 

230 

50 

106 80 

30-26 

:M7 

241 

60 

105-92 

26-29 

3-10 

23-6 

70 

104-72 

21-13 ' 

314 

23-9 

80 

103-03 

13-49 

308 

23-4 

90 

101-65 

7-96 

1 50 

11-4 

40 

106-20 

27-81 

1-48 

10-9 

50 

105 38 

24-00 

1-70 

12-9 

60 

104-76 

2M7 

1&8 

11-6 

70 

103 80 

16-60 

1*58 

11-4 

80 

10250 

U-20 

1 50 

U'4 

00 

101-00 

4-50 

080 

6-1 

40 

104-65 

20 64 

0-72, 

5-6 

SO 

103 75 

16 65 

0-7S 

55 

60 

103-36 

14-89 

0-70 

. 6-8 

70 

102 06 

9-08 

0 65 

4-9 

80 

101-10 

4-96 

0-76 

5-7 

90 

lOU-50 

2-22 
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STHENOTH 

from any gas at any temperature within the range 

given. , 

•Par exaim>le to detmnino the maxiiunm strength 

.dSSTn “E. .» !» P"“0 ‘r I KS 

W so, at a teini)eratnre of w) O., 
of oleum comisponding to the iwint where 
4v,TsV S^be cuts the r,0° C. isothermal This 
it cJKds to 30-5% free SO,, which is 
CroforM^iaMmum stroiirth of acid which can 
be proK^^H under those conditions. 

TW nrdlPto avnlv these vapour pressure data to 

oi S«"(l preW'" •"'1*“' 


or Aao. 

armaratus this is practically true, especially in the 
bugler tyiie, while in towers' it is a-lmost ecLUfil y 

sss’ jTi ru.s 
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The coijrsfe of absorption is then found to dep(;nd 
OH : (1) The total weight of sulphur trioxide entering 
the system in a mven time ; ( 2 ) (ho concentration 
of sulphur trioxido in the gas entering the system; 

( 3 ) the strength of the oleum being produced; 

(4) the stri'ngth of absorirtion acid fed into the last 

absorber of the system; (5) the tem|)eraturo of 

the acid in each absorj>tion vessel. If these con¬ 
ditions are fixed, the number of absorption vessels 
required for complete absorption can rea<lily be 
calculated. 

The amount of sulphur trioxide absorbed in the 
first vessel will be equivalent to the difference 
between the partial pressure of the sulphur trioxido 
in the gas entering the absorber and the vapour 
pressure of the oleum contained in that absorljer, 
which in turn depends on the temjjerature of the 
acid. The quantity of sulphur trioxido unabsorbed 
in this vessel will, of course, be equivalent to the 
vapour pressure of the oleum in the vessel. 

The weight of oleum leaving the first absorlwr, 
which is the whole of the production, can rcadilj' 
bo obtained by calculation from the weight of 
sulphur trioxide entering this absorber and from 
the strength of absorption acid fed to the last vess(;l. 
For example, if the oleum being produced contains 
20 % of free SO 3 and the acid fed to the absorption 
system contains 95% of HjS 04 , a simple arithmetical 
calculation shows that for every ton of SO, entering 
the system 2’89 tons of 20% oleum are produced. 
At the same time the weight of absorption acid 
required is found to be 1-89 tons of 95% HjSO,. 
From the weight of sulphur trioxide and oleum 
leaving the first vessel and the weight of sulphur 
i trioxide entering this vessel, it is .possible by wiuating 
input to output to determine the weight and 
I strength of the acid entering the first alrsorption 
I vessel from the second vessel. The course of absorp- 
! tion in the first vessel is therefore determined. 

According to one of the assumptions made, tlie 
acid contained in the second vessel is of the same 
strength as that which is jmssed on from the second 
vessel to the first, and the strength of this has boon 
clotemiined above. If now the temperature in the 
second vessel is fixed, the va^xmr prtsssuro of this 
acid can be determined from the graphs and licnce 
the quantity of sulphur trioxide passing unabsorbed 
through the second vessel can be found. The 
quantity of sulphur trioicide entering the second 
vessel is that which jMisses unabsorbed through the 
first, and the weight of acid leaving the second is 
that which enters the first.. Therefore, by equating 
input and output in the second vessel the weight 
and strength of acid leaving the third vessel and 
entering the second can be, determined. The above 
process is repeated for the third vessel and is con¬ 
tinued until the whole of the sulphur trioxido is 
absorbed. This will not occur until an absorber 
is reached which contains acid of not more than 
98-5% HgSO,. It may happen that the calculation 
shows that the acid in the last vessel must be of 
considerably lower strength than 98-5% H^SO*, in 
which case absorption might be unsatisfactory owing 
to the fonpation of mist. In such a case the con- , 


ditions must be altered in such a way as to produce 
the required result. This iviiiit will, liowever, bo 
dealt W'ith more fully at a l.atcr .stage. 

The method of calculation outlined above will 
1)0 more clearly followed by the aid of the following.* 
examples. 

ExampU 1.—To determine the immlxT of absorp- , 
tion vessels required to deliver 20% olenni from o' 
plant producing 10 tons of sulphur t.rioxide per' 
day, the concentration of SO, in the ga-s being 7%, 
the strength of the alworption acid ilT'Jn ilj-SOj, 
and the tempt'rature in each of tho absorption 
vessels 76" C. 

Cahmlation shows that the wciglit of 20% oleum 
produced from 10 tons of sulphur trioxido and 97% 
sulphuric acid is 33-9() tons containing 28-97 tons 
of total SO,. 

From the cm-vc.s tho vapour jacssuro of 20% 
oleum at 76° C. is found to l)e 34 6 inin., and this 
is the partial pressure of SO, in a gas containing 
34-6X 100-;-760-.=4-55% SO,. 

Hence the gas leaving the acid in the first, absorber 
will contain 4-55% SO,. Assuming that the change 
in the total volume of the gas is negligible (it can, 
of course, be allowed for if necessaryj, the weight of 
stdphur trioxido in the gas leaving the fii-a# absorber 
is, since a 7”/o SO, gas represents 10 tou^ 4’56 x 10-4- 
7=6-50 tons of SO,. ¥ 

Equating the total materials leaxmlg tho first 
absorber to the total materials entering we have :— 

Total so, H,0 

Touh, Itiiw. Tons. 

Weight of acM loa\liig fat Vpfwol .. 8:{-rtrt 2H 07 4 00 

,, ,, SO#nagttR ,, ,, .. .. AMI 0:d> — 

Total materiaU IcAvtnfi iBt vcfwl .. . 4o4A ar» *7 4 00 

This is equal to tho materials entering tho first 
vcsM'l, and since the weight of SO, entering in the 
form of gas is 10 tons, the weight and (tomptsition 
of tho acid entering from the second vx'ssel can be 
obtained by dilTcronce, thus ;— 

TiiCil so, H,0 

Tuiih, Ttiiie. Tons, 

Total nuiterinlif entfvlng Idt vesMol .. 40-4A O/i-47 4>00 

Weiglit of SO, aa gas ,, ,, ,, lO-oo lu iKJ 

Ilenco wftlglitof achi ,, ,, ,, ;U) i:r»47 4 00 

The acid entering tlie first vessel thus contains 
25-47-;-30-46x 100 =83-6% SO,=10-S% oleum, and 
this is therefore the strength of the acid in tho 
second absorber. 

The vapour pressure of 10-8% oleum at 76° C.=» 
8-4 ram., which is oipiivalent to 8-4 x 1004 -76!'== 1 •! 1 % 
SO,, and this represents l-ll x I0-4-7-0=l’58 tons of 
SO,, which is the amount which escapes the second 
vessel and passes on to the third; again, equating 
input and output in the second vessel wo have :— 


Woiglitof uolti loavlng 2n<I vpkmoI .. 

Total 
Ton-.. 
:to 40 

80, 

Torw. 

25-47 

Tom. 

4-00 

,, ,,SO,gas ,, ,, ,, 

1-58 

1-58 

— 

ToUl matorials leaving 2ii<l veMel 
Weight of 80, gag tfntermg ,, 

82 04 

27-0f> 

4-90 

6 W> 

tt-30 


.Weightofaci<] ,, ,, ,, 

25-54 

20-55 

4-99 

. Strength of acid entering tho 2n(i vcsgel •• 

80 47% go, 

08-58% 

H,SO,. 


Hence the strength of acid in the third absorber is 
98-5% H,S 04 , and since this has no vapour pressure, 
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>beoreticallv the' whole of the remabder of the SO, 
(rill be abk)rbed in this vessel. In other words, 
three absorption vessels in series are required to 
jomplete the absorption. 

Since the vapour pressure qf oleum depends to 
such a large extent on the tem^rature, it is obvious 
that the efficiency of absorjrtion in the first vessel 
and consequently the number of absorption vessels 
required in any particular case, depend upon the 
t^perature at wnich this absorjAion takes place. 
B*or; example, if the temperature of absorption is 
60°, C. instead of 70° 0., as in the problem solved 
'al^ve, it would bo found that two vessek in series 
were sufficient to give complete absoqition, as the 


, . .. , 

require 15'89 tons of 95% H^b« to l^uc^ 25-8ft? ;‘ 
tons of 26% oleum. A further calculation shows 
that 15 89 tons of 95% HjiSO* must absorb 2-32 tobs , 
of SO, in the third absorber to produce 98-6% 
HjSOi, and this must be the total amount of SOj 
entering the third vessel, since absorption is complete 
hero. ' 

Equating input and output for the last vessel we 
, have 

. Tons. Tons. Tons. 

Aold entering 3rd vessel . 

, . SO, .. .. •• . 


. Arid Isnving 3td vessel ■ 


2-82 

1821 14«5 


were sufficient to give complete aDsorjiuon, as ine . , . 

strength of the acid in the second vessel would be Now if 10 tons of SO, a,re equivalent te 7/o by 
98-9% HjSOs, which exerts practically no vapour ^ volume, 2-32 tons=sl-62% by volume—12-3 mm. Hg 
pressure of JsO,. On the (Tther hand, if the tern- ^pa^tial pressure. . 

rA nKfunrrsHmi wAr« O.. four vesscls in The acid in the second vessel must therefore have 


perature of absorption were 80" C., four vesscls m 
series would bo necessary. 

•It can also be shown in this way that the weaker 
the absorption acM employed the higher is the 
■’ teraperatiu« at which absorjition can be allowed 
to take place for a given number of absorption 
vessels. For example, using a water feed, absorjition 
at 77° C. would be complete in two vessels, whereas, 
as has been shown, three vessels are required using 
97»/o C.O.V-.,at 7C° C. 

' ■ As has already been mentioned, it is essential 
that the strength of acid in the last v'essol should 
be 08%-99%. If calculation gives a stronger acid 
thap this then obviously cither another absorption 
vessel is required or a lower temperature must be 
employed in the earlier stages of absorption. Another 
method is to use a lower strength of absorption 
acid and repeat the calculation. If, on the other 
hand, calculation shows that the acid in the final 
stage contains less than 98% of HjSOj, then either 
the temperature in the earlier stages should be 
•raised, or it should bo lowered sufficiently to bring 
■' the acid in the last stage but one down to 98% 
ILSOg, when the last absorber can be out out. 
Variation in the strength of the absorption acid 
■ here will also have a similar effect. 

Example, 2.—It is required to produce 25% oleum 
in a series of three absorption vessels from a gas 
. containing 7% SO, and a feed acid containing 95% 

HgSOj. Determine convenient temperatures at which 

the first and second absorbers must bo maintained. 

There are an infinite number of combinations of 
temperatures which will satisfy the conditions of 
this problem, and any two of these may bo selected. 
This %vill bo more , clearly seen when the example 
is worked out. 

Since the number of absorbers is fixed at three, 
it is convenient in this ease to commence the calcula¬ 
tion vrith the input to and output from the last 
‘ absorber ; 95% H^SO, w fed into this absorber, and 
• in order to obtain tiio best absorption the acid in 
’ thissiessel should be maintained at about 98-5% 

r ♦ 

)rking out this example the actual weight of 
1uoed peFday is not requinxl, but any con- 


The acid in the second vessel must therefore hava-,; 
a vapour pressure equivalent to 12‘3 mm. of mercury 
and the strength of this acid will therefore depend 
on the temperature. This is obvious by referring 
to the vapour pressqre curves. 

Wo can therefore at this point assume any con¬ 
venient value for the temperature of the acid m the 
s^ond vessel. For example, assume that the second 
vessel is at a temperature of 66° C., then the acid 
contained in it must consist of 19% oleum (=85-1 
total SO,), for this is the md which at 66 C. exerts 
a vapour pressure of SO, equal to 12-3 mm. 

Ill the second vessel 18-21 tons of 98-6% sulphuric 
acid are converted, by the Hi)sorption of sulphur 
trioxido, into 19% oleum, and to accomplish this, 
6-69 tons of SO, are required. A total of 23'80 tons 
of 19% oleum thus ftows from the second vessel 

to the first. , , 

Equating input and output m the second vessel ^ 

we have ;— ,, 

. 'lOtAl 

Tonu. 


. Acid Iwivliig 2nd vessel 
SO, .. .» 11 

Add entering 2nd vessel 
,'. 80, entering 2nd vessel • 


23 e. 
2-32 


2612 

18-21 


SO, 

Tons. 

20-24 

2-32 

22-66 

14-65 

"Tfll 


H,0 ' 
Tons. ■ 
3 66 . 


8-m' 

3-66 



7-91 tons of SO, are equivalent to 5-54% by volum^ 
or to a partial pressure of 42-1 mm. 42'1 mm. 
therefore be the vapour pressure of the acid (25 /o| 
oleum) in the first vessel, and by referring to the^ 
curves it is found that the temperature a,t wmirn 
25% oleum has a vapour pressure of 42 mm. is 70-6 C. 
Hence, if the first vessel is kept at 70-5° C., and the 
second at 65° C., tne results desired -will be obtained. 

Any number of other solutions of this problem 
can be obtained in a similar manner by assuming 
other temperatures for the second vessel. Since 
the amount to be removed by the third vessm 18 
fixed, it follows that if the temperature in the first 
vwisel is raised tlie temperature m tho second vessel 
must bo lowered, and vice versa. v* * ^ 

There are some practical advsmtagos to bo obtained, 
in carrying out absorption in only two stages. 
Suppose, for exam]^e, that in the above problem 

luoed peFday is not required, but any con- the a^rption is to ‘LmSerat^ 
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.second vessel must now contain 98-5% H,SO«, and 
,. therefore the acid and gas balance for this stage is 
the same as for the third stage m the previous 
calculation. There are thus 2-32 tons of SO, passing 
from the first absorber to the second, and this 


the gas entering t he first VTss(a and by the aid 'of 
Porters data,*aiid so the amount of oooling liquid 
reared in each absorber can be estimated. 

’ Ihe practical work in connexion with the vapour 
pressure determinations was carried out by Mcf W 


Sxpt. 


Tabus II. 

Comparing practical Tcoulto obtained on an absorption system with the calculated remits. 


% S0» in BM onti^ring .. 
8trongth of Hdd (total SOt) 
Temp, of add . > . 

% SO* (n Mtl fed. 


% 80t in ana ontorlng .. 
Stren^b oi odd (total 80|) 
Xemueraturo of add 
% SOf in add fed 


Aliooi-ber 

l*ractioHl rcsull*i. 



Abaorlwx 

Absorber 

TMt. 

Alworiior 

uo. 1. 

DO. 2. 

uo. 3. 


no. 1. 

6-7 

2-18 

0-lfi 

0 07 

(6 7) 

85-27% 

81-2% 

77-6% 


(85 -27) 
(7l“ t\) 

71° C. 

83 5* 

27-5* 

77 60 


7-14 

1-84 

nil. 

nil. 

(7 H) 

85-03 

81-1 

77-0 ,. 


09° C. 


77-96 


(or <;.) 


('lilnulutod reAultd. 


no. 2 
2-70 

(03 &•) 


1 ft2 
80-41 


uo. 3. 
O'll 
77-90 

(77-66) 

nil. 
77 0 


till. 


ufK 


amount is equivalent to a vapour pressure of 12-3 mm. 
The temperature of the 25% oleum in the first 
vessel must therefore be such that its vapour pressure 
is 12'3 mm. a temperature of approximately 60° C. 
satisfies thw condition. 

Attention" must be, drawn to the fact that while 
the temperature of the acid is approximately uniform 
in each vessel of an absorption system of the bubbler 
typo, this is not quite true when dealing with towers. 
In the latter case it is the temperature of the acid 
in the remon of the gas outlet that controls the 
amount of sulphur trioxide which passes to the next 
effect. The temperature at the acid outlet cannot, 
however, be disregarded altogether, since it is tills 
temperature which controls the maximum strength 
of acid which it is jiossible to produce. 

Practical results obtained. 

It.is of interest to compare the practical results 
obtained on a large-scale absorption ]))ant con- 
•sisting of three bubbling vessels working under 
ordinary routine conditions, with the calculated 
results obtained by the method given above. 

The results given on the left hand side of Table II, 
i.ere determined by actual experiment, while tho.se 
on the right-hand side were caloulated using the 
figures given in brackets as data. Thus in the first 
example given in the table the course of absorption 
ill three vessels has been calculated for the case of 
a system producing oleum ^containing 85'27% of SOj 
from a gas wth an SO 3 content of 6-7% and a feed 
acid containing 77-66% of SO,, the temperature in 
the first absorber being 71° C. and in the second 
63-6° C. 

The calculated results in Table II. agree very 
well with those actually determined, and it is 
interesting to observe that in both cases absorption 
is shown to be complete in the second vessel, and 
that the third vessel under these conditions is 
superfluous. ' 

Whilst the method described above does not give 
any information regarding the size of absorption 
vessel required for any given output, it is of some 
a^istance in the design of plant, since it defines 
the amount of absorption which takes place in each 
vessel. • This.^beiM , toown, the heat liberated: in,'' 
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THE EVAPORATION RATE OF SOME 
SOLUTIONS. 

■i • ' r 

BY L. S. BAGSTKB. , 

A considerable mass of information is av'ailabk 
as to the rate of heat transfer in vacuum evaporation, 
but most of the data refer to water. The present 
, work was undertaken hi the. hope of obtaining uiforma- 
tion relative to the new factors introduced by dis- 
5 solved substances, 

• The apparatus used was of copper (see Fig. 1), 
and consisted of a unit constnicted to reproduce as 
nearly as possible* the effect of a single tube of a 
calandria evaporator. The evaporating tube, . A, 
61cm. (2 ft.) long and 5-1 cm. {2bi.) in diameter, 
was surrounded by on outer tube 7 0 cm. (3 in.) in 
diameter. The ends of the annular space, which 
served as steam jacket, w'ere closed by flat plates 
3 mm. thick. Steam was admittwl to the jacket 
by the pipe, B, and distributed b.y tho small branch 
pipes along Ihs length of the jacket. Condensed 
steam was discharged through the valve, C. The 
valve, I), served a.s a vent to prevent oooumulation 
of air in the steam space, Tho outside of the steam 
space and the aebnission and escape pijies were 
surroimded by a jachet packed with a mixture of 
asbestos and magnesia, funiishing-a la.yer of insula¬ 
tion about 1 in. thick, thus ensuring that tho only 
appreciable heat transfer was through the wall of 
tho evaporation tube and tho top anci bottom tube 
plate. 'Ihe evaporator unit was enclosed in a 
cylindrical vessel, 26 cm. diameter and 160 cm. high, 
the 'dutside being covered with magnesia boner 
lagguig. This vessel contained tho solution to be 
evaporated. The top of tho vessel contained a 
splash retainer and was connected to a multituhj^lar 
condefiser. Condensate was collepted in a large 

';r *, ^ ■ 
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calibrated bottle, attached to whkh was a removable 
receiver into whi<h could bo drawn the eondensato 
after meaHuremeut, without disturbing the coiitmuity 
of evajKiration. ^ 



A gaiigc-gla-ss, G, w^as attached to the IkkIv of the 
evaporator for controlling the liquor level. This 
gauge was litted at the top with valves, Fj, Fj, 
W'hich allowed the admission of air to clear the glass 
of liquor, thus pormitthig its bihig filled with fresh 
solution if necessary. Steam pressure and tem])ora- 
turo w'ere controlled by two hand vaUns in series), 
the tempiraturo being read by the thermometers 
(<1 on the inlet ])ipe and 'fj on the vent pipe). The 
preasuro was controlled by a valve in the pipe leadmg 
to the ah' pump, 'which was opened until the, pump 
could rciluec the pre.ssuro beyond the desired value. 
i'Air was then admitted a needle valve to the 
ji’Suction ijipe connecting ,ffie apparatus to the first 
valve and air pump, unw: the desired vacuum was 
" reached. Both steam pressure and vacuum could 
be closely maintained for long periods with 'little 
attention. To maintain constant steam conditions 
and to pravent aooumulation of water in the steam 
apape, ef^ih wigUtopt blowing from the vent valve, D, 
and trithlate. condensed steam, from the drip 
val^^; 'InvraFlajig with solutions it was neqessary' 
td^^ll^tain a oonst^ compositioii of rept^.'; 


ing the wat)‘r as fast as it evaporated ; this was done 
by admitting condensed steam from C at a tempera¬ 
ture just below that of the liquor, by means of the 
needle valve, E, and the perforated pipe, H, main¬ 
taining constant level on the gauge, G. During 
evaporation the vapour carried through the tube. A, 
a violent sjway of liquor, which fell through the 
annular space between the heating section and the 
wall of the containing vessel, mixing with the added 
water from H. This methcal of working eliminates 
any effect due to heat of solution. 1 he temperature 
of the boiling liquor w'as read on the th -rmometer, fj, 
having its bulb set over the top of the evaporator 
tube and kept wet by the spray. The corresponding 
temperature of the vapour was obtained from, the 
thermometer, <j, in the opening of the vapour outlet 
pipe. 

It has been shown by Webro (J. Ind. Eng. Chem.,, 
1918, 10, 191) for the calandria tjqjo of evaporator 
that over a certain range of immersion of tire 
evaporator tube.s m the liquor, the heat transfer 
varies but slightly, and takes place from the tube 
wall to the liquor .sprayed over it by the rajiid stream 
of vapour, fn the present case prelimhiary tests 
with water and sugar solution showed a nearly 
constant evaporation rate for immersions varving 
from about 25 cm. to 40 cm. The measurements 
wore all carried out with a depth of 33 cm. 

The various factors that influence heat transfer 
in vacuum evaporation have often been discussed 
(see Badger and Shepard, Chem. and Met. Eng., 
1920, 23, 237). It is well knorvn that the rate of 
evaporation depends largely on the rate of movement 
of evaporating liquor over the heating surface, and 
hence it would be expected that the viscosity of a 
solution would influence the I'ato of evaporation. 
For the present work solutions of several very soluble 
substances having different viscosities were selected; 
the rate of evaporation being determined over ar 
wide a ranges of concentration as possible in each case. 
To secure comparative results the steam temperature 
was alw'ays mauitainod at about 105° 0., being hole 
constant during an experiment. The liquor was 
mamtamed always with a surface boiling tempera 
turo of 80°, the temperature being mahitained fo 
solutions of different concentration by variation o 
the pressure. There was thus secured a nearl; 
constant temperature difference between steam an< 
hquor, and vaiiations hi the quantity of wate 
evaporate)! arc then due to other factors. 

The results of a series of detenninations of th 
amount of evaporation are given in the accompanyhi, 
table, where each figure is the mean of several detei 
minations agreeing to about 1%. The comjsjsitioi; 
are. expressed as percentages by w'cight of dissolve 
substance. T he temperatures have been correcte 
for thermometer errors. 

Tho results arc given m grams of water evaporate 
per hour per degree temperature difference, and wei 
determined on runs of 10 or 15 mmutes, accordii: 
to the rate of evaporation. Tho actual quantith 
evaporated can be calculated from the temperatu: 
figures in the table. Included in the figures is 
"Sm^ ooi^^n for heah Iom from.'the eyapqrati 
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body. This was determmed by passing dry steam 
through the iiody and measuring the voiiime of 
condensed ivatcir deposited, which, under the working 
conditions, was about Kit) grams in 10 minutes. 
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The true temperature difference between steam and 
liquor is obviously not represented by the difference 
between steam temperature and the surface tomiier- 
atiire of the liquor, as at the bottom of tlie evaporator 
tube the boiling tomjierature of the liquor will 
be moreased owing to the extra pres.sure of tlie liquid^ 
The average temperature of the liquid must bo 
f considered, and to determine this the bottom temper- ■ 
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turo was calculated as follows. The thermometer 
in the head of the evaporator gave the boiling tern 


be calculated from its weight and density, and from 
■'Landolt-B<>nistem Tabellea ” the boiling teni- 
ijerature of water under the exee.ss pre.s.sure at the 
bottom was obtamed. As tlie boiling tempi'raturo ' 
increase is small, the difference between boiling 
temperature of water and of solution will be nearly 
the same at the top and bottom of the tube, beneo 
by addmg to the calculated boiling temperature of 
water at the bottom the difference betneiai the 
boihng tomperatme of water and solid ion at the 
liquor surface, the boiluig temperature of the liquor 
at the bottom was obtained. The mean liquor 
temperature is the na-nii of the top and bottom 
temperatures and is the value used in calculating 
the evaporation rate per degree. 

The value given for water is not the maximum 
quantity possible, but was detenniiiisl after the 
tube, hod been tested and allowed to .stand for some 
months. A surface film dovebqiod which somewhat 
reduced the rate of evaporation, Imt the value 
remained pra<-tieally constant during the course 
of the experiments. This water value was deter- 
muied before and after every series of inea.suroment,s 
and several times during a, day's run. 

Included in the table are values f<ir xTseosity and 
surface tension, both of which appi'ar to affect the 
evaporation rate. The viscosity dotenumatiojis were 
made at 80“ by means of an Ostw'ald capillary vis¬ 
cosimeter standardised by water. The densities 
at 80° necessary for, visiiosity oaleulations were 
obtained (by extrapolation if nece-ssniy) from data 
in “ Landoit-Bomstein,'’ the decrease ui densitj' 
from 20“ bemg about 3% i*" most cases. The surface 
tensions were measured at 80“ by a modified capillary 
tube method, measuring by water gauge the air 
liressure ne<.'es.sary to diqiress the mcniseus to a 
mark on the capillary. 

The substances tested ivere first-grade commercial 
cane sugar, pure glycerol, oommcreial sodium nitrate, 
and commercial sodium sulphate. The solutions 
were jirepared by weight and samples drawri <luring 
measurement were te.sted by density, and in the 
case of sugar, by rotation me.usuroment. The per« 
centage compo.sitionB by weight for fugnr solutions 
of varying density were taken from Ooirligs’ “ Cane 
Sugar,” for glycerol from the figures of Oeiiach and 
Skahveit collected in Lamliom’s “ Soap, (handles, 
and Olycerino,” and for the sodium salts w(ue obtamed 
from Comey’s “ Dictionary of Solubilities," 

From the isTccntage comi«isitions and densitifes 
of the various .solid ions the volume percentages of 
water and tlie molecular concentrations have been 
calculated and three sets of curves draw'll, showing 
the relation between evaporation and eonqiosition 
expressed in tlie three form.s. VLseosity and surface 
tension v'alutoi arc included in each set.. As the 
resistance to flow of the solutions uji the evaporator 
tube may be regarded os proiiorfional to viscosity 
and density, the quantity “ viscosity x density ” 
is shown on the curves and will lie referred to as 
“ viscosity ” ui the discussion. 

It might be expected that inmease m viscosity 
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produce a tiimilar result, partly at least on account 
of ^placement of ■water by dissolved substance 
leading to lasser rate of contact between water and 
heating surface. It will be shown presently that the 
effect of concentration is most nearly represented by. 
the volume peroentago of w^ater, so that in the curves 
of Fig. 3 where concentration is represented by water, 
volume the de-viation of the curves from one another 
, requires further discussion. Viscosity of itself is 
insufficient to account for the variation in the case 
of the dilute solutions, where sodium nitrate, with a 
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■ Viscosity greater than water, shows actually a greater 
rate of evaporation (a similar result is seen from the 

■ table for sodium sulphate, ■which was not included 
on the curve to avoiti oonfu.sion), while the more 

■ viscous sugar solutions show a greater rate of evapora¬ 
tion than the lo.ss viscous glycerol'solutions. These 
results are consistent with the idea that surface 
tension is a controlling factor when viscosity and 
concentration are small, higher surface tension leading 
to greater cvaiioration. Greater tension may be 
expected to cause quicker breaking of bubbles and 
fllms with quicker re-catabljghm(!nt of contact between 
solution and heating 8urf®Be and consequent greater 
rate of heat tran.sfer. The actual rates found are, of 
course, duo to surface tension modified by •viscosity. 
Sodium sulphate, ■with a greater tension than the 
nitrate, ha.s the lessor evaporation rate corresponding 
■with a greater viscosity, while the sugar solutions, 
though the tensions are slightly greater than water, 
have .smaller rates, again corresponding with greater 
viscosity. In the case of glycerol solutions the lower 


in Fig. 3 that sodium nitrate and sugar solutions of ’ 
the same viscosity have, for a considerable range, 
nearly the same volume 'percentages of water and 
evaporation rates, though the nitrate solutions have' 
much the greater molar concentration. On the other, 
hand, in the case of glycerol and nitrate solutions of, 
the same viscosity it ■will be seen from Fig. 4 that,', 
allo'wing for the (hissociation of the nitrate, its actual' 
molar concentrations are greater than for correspond- 
ing glycerol solutions, yet the evaporation rates for 
the nitrate are much greater, corresponding to greater 
volume percentages of water. In tno case of glycerol • 
and sugar solutions of the same volume percentage''' 
of water, the evaporation is less for the more -vipcous 
sugar solutions,, though the sugar solutions have the 
smaller molar concentration; . . ' ', 

Except in the Case of very concentrated sugar ' 
solutions, where increase in concentration lea^ to 
great increase in viscosity, reduction in volume per¬ 
centage of water, even with the added effect of 
increase in'viscosity, causes a much le^er propor-•' 
tionate reduction in the rate of evaporation. For -’ 
exapiple, reduction oi the water volume by 30% in 
the case of glycerol only leads, to 17% reduction in 
evaporation rate. This may lie due to non-volatile 
material transferring heat to water not in contact- 
with the hfeating surface. 

it)SodwTiWtfitioCtycwt)l 0 SugBrO Sodium Sulphate 
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again corresponding with greater There seems to bo little direct coimexion between 
rse of glycerol solutions the lower weight percentage and evaporation rate, except in so 
[git to loqjiteract the effect of far os concentration change is connected •with factors 
curve falb belo'yr that already dbcussed. The ■percentage coroposit- 
curves are included as they may have practic^fy^^,^ 
i^^^^^^ncentrated solutions It b hoped to extend thb work, but it^j 

solutions, surface'^ concluded from the present results that ..rding 
^H^Iess relative importance, tension, volume percentage of water, and vbcosi^, 
B^tor and vbcosity seem to be ./ara factors controlling rate of evaporation of splutionsj 
percentage or molecuia^.t>^in'tub^ eT^poratqrsy.tp mokl^.tmd 
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SOME PROPERTIES OF SOFT SOUDERED 
JOINTS. 

• nr t. B. CBOW, M.SC., M.IKST.MET. 

{Bowen Regearch Scholar in the University of 
Birmingham.)' 

The operation of soft soldering is of such wide 
tidustrial application that it is surprising to iind an 
.Imost complete absence of quantitative information 
m the subject. Much information^ of a general 
haraoter is available ; this is, in most cases, concerned 
ither with the practical applications of the process 
T with formuto for the preparation of solders and 
luxes. It does not appear that work has been done. 
itth the'objects of (1) examining in detail the effect 
if variations in the soldering conditions upon the 
esulting joins ; (2) developing theories winch will 
.xplain the observed results ; and (3) applying the 
Tlorraation gamed to the study of other soldering 
irocesscs. A research witli these objects in view has- 
herefore been undertaken, and,,the following is a 
iriof account of some of the results. The work is 
till in progress, and it is hoped that further informa- : 
ion may be to hand m due course. '. 

I. General. 

In joining two metals or alloys by means of soft 
3lder, using flux and a soldering iron’ or blow lamp, 
(lo following are the variable conditions:—(1) 
omposition of solder used. (2) Thickness of solder 
Itn between the faces to be joined, and form of the 
)in. , (.3) Nature of the metals to be soldered. • 
1) Temperature of molten solder. (5) Initial condi- 
on, both physical and chemical, of the surfaces 
> be joined and of the mass of the metal beneath 
rose surfaces. (6) Length of time to which the metals 
re exposed to the molten solder. ' (7) Material used 
4 a flux. (8) General manipulative procedure. (9) 
ther variables. In order to find out which combina- 
on of the above variables 'will give a join having the 
pst mechanical properties, a very large number of 
•ins was made under known variable conditions,' 
id subsequently tested in tension and in shook, 
he general scheme of making a join was as follows: 
wo straight rods, made of the metal or alloy 
ider examination and sufficiently long to enable 
le joins to be made and the tests carried out,- 
ere firmly supported in a heavy cast iron stand, 
o as to be. vertical and co-axial) with their 


ends almost touching. ,S\nroutidiiig these ends was 
a crucible of such size as to coninin more than enough 
molten solder to immerse them completely to a depth ■ 
of not less than ^ inch, and also to contain the hot^. ' 
junction of a thermo-couple, suitably protocted. The ''/ •, 
crucible itself was totally onclo.scd in an outer con- 
tainer, and the annular space thus formed was filled 
with asbestos lagging, and contained (in the shape of. 
a resistance winding) the means of supplying the 
necessary heat to melt the solder and hold the work 
at any desireri temperature for any length of tune. 

The crucible was charged with a definite weight of 
solder in small pieces, together with a liberal amount 
of flux, and heated. The desired temjH'raturo above, 
the melting point wtis maintained for a known period, . 
and then the whole was allowed to cool until com-,, 
plotely solidified. The constructional details of the. 
furnace arc shown in Fig. 1. 1 
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s OS follows: of 'Oidth of gap. 

al or alloy To investigate the effect of variation in the thick- 
g to enable wpss of the solder film upon the tensile strength of' 
carried out, ■ fhe join, twenty-three joins were made (only nineteen 
iron stand, ot which were finally avaUablo for testing), with gaps 
with their varyingfromO'2to5'Imm.,thefollowingfactorsbcing. 
__, kept constant throughout:—Soft solder of eutectic 
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worked Htate ; J m. diam. Fact s butt,” and clean, 
flux used, zinc chloride,in powder, amt also a.s a tlnek 
water pante. TonjjKtraturo of joirnny;, '21'*' d ime 
allowed at 27.V, ten inimites. Table 1. and Kig. 2 
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show 1h(^ values and oiirvo obtained for the tensile 
strenfith of the soldered rods, considered as test 
pieces of homogeneous material. In Table II. these 

Taui.b tl. 

Copper. Solder. 

Yield XHiInt .. .. 1 :! 1 .. 2-5 

TonMle . 15-0 .. 41' 

% KlonKiillon on 1 in. .. .47 .. • 

• Not dot,vriiitm*d owing to too sovero d«‘fi>r!iiatlon o( the fractured 


as if they hud been, treated in tlie joining process 
itself. I'rom th<«e tables it appears that;— 

(1) The join having the thinnest film of solder 
in the gu]. is the strongest. 

(2) The highest tensile strength obtained was less 
than the yield point of the copper. 

(3) Elongation and yield jtoints were only measur¬ 
able with joiiLs having a considerable thick- 
ne.ss of solder in the gap. 

(4) 'Ihe strength of a join having .'>•1 mm. of 
solder was substantially that of pure solder, 
although the yield point was higher. 

lit. Vnriatwii of jimivim tvmperatun. 

In this set of experiments, the film thickness was 
kept appro.xiinatcly coiLstant between (Id and 
0d5 mm., and joins were mado at temperatures 
ranguig between 23(1' and 415'’ C. The time alloweel 
at the joining iem))era(ure was twenty minutes, and 
eutectic solder and zitU! chloride w'ore used as before. , 
A different copper rod was used, and after treatment .’ 
at 415“ (1. in the joining furnace, exactly as if it wore 
being used in making a join, gave; —yield ])oint, 
23-4 tons ])er sq. in. ; tensile strength, 25-0 tons ])er 
sq. in. ; elongation (on I in.), 1()%. 'I'he rates of 
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values are compared with the ordinary teasile strength 

of the materials which comprise the joined rod— heating and cooling were accelerated to suit the ' 
namely, the solder and the copper—after bringing, increasing joining, temperatures by the use of suit- ! 
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partial o])cning of the furnace top during cooling, 
so that a constant time was luaiutaincxl h('fwecii 
fusion and solidification of solder. 

' Several joir\s were made at temperatures consider- 
ably al)ove 415" C., but the.se ha.f to b(> abandoned 
because so much copper rod had been dissolved by 
the “ solder ” as to make it inuxj.ssiblo to ]irepare a 
satisfacdorv test piece from the re.sulling join. 'I'he 
sliock tesl.s were carried out with an Avery Izod 
impact machine. The plane of the join was'coinci¬ 
dent w'itli that of the u])per faces of the grips, which 
had been s})ecially made to take a rojind sjK'cinuHi 
of * in. diameter. An Ilft.-lb. hammer was 
used, released from a position corresjamding to a 
kinetio energy content of 1 ft.-lb. only, at the moment 
cif imxmct. fable III. shows that all the s|H'ciraen8 
required only from 0 05 to 01 ft.-lb. to br(«k 
itluuu, irros|K«tivo of joining temperature. With a 
Ithicker solder film joins would probably give higher 
impact values, and work is in view upcm this point. 

I results of the tests in tension are set out in 

Table IV. and Fig. 3. The curve shows dclinitely 
Table IV. 
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YlolJ-point nml olong.Ttlou nil In rv«‘ry r.a8o. 

tliat iJiKlt?r t'Ko condilioTiH iu wJiicli tJie cxptTinionts 
were made, a temperature of about 265° C. gives the 
strongest joins. .Joins made between 230" and 
280° were quite strong. Above this temperature 
there is a very deflnito falling off in strength from 
fsome 11 to about 6 toms per sq. inch. 

IV. Acti<m of flux. 

A few preliminary experiments were made to 
ascertain the action of flux (zinc chloride) in soft 
seldering. 

Mimples of zinc chloritle were heated to about 
4fM) V. in the presence of (o) eutectic solder alone ; 
(a) copper rod alone ; (c) solder and copper togidher. 
oub.seqiU/Ut analysis revealed no change in the 
composition of the solder, and no trace of copper, tin, 
or lead in the flux. iSinee fused zinc chloride is a 
very active electrolyte, it is reasonable to a8.sumo 
lliat no clcctrodiemieal action will take placid when 
resin, tallow, etc. arc used as tlu.vos. 

If it is as.suraed that, apart from any ])hysical 
actum, the action of zinc cJdoride in soldering,is 
simply to prevent chemically clean surfaces from 
iccoming oxidised, or to remove any oxide which 
there to begin with, then if joins are made 
. I) with clean copper, using flux ; (2) witli copper, 
ira’nug oxidised surfaces, using flux ; (3) with copper, 
ivitn chemicalty clean surfaces, using no flux, 
mt carrying out the operation in a non-oxidising 
rtmosmere, and keeping other conditions constant 
*> ewh case, such joins ought all to be equally 

'nw this WM.: 

'UDsta^ialJy^^^j<diB„ijriU be seefi .from the tesnltS’M 


Table V., from which it appears tjiat chemically 
clemi metallic surfacc.s can be .sslisfiictorilv .soldered 
Without the use of flux 
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V. Micimirurliiri' of johi.t. 

A number of joins *werc made at icmiieratures 
ranging between 237 ‘ and 497° (t, and .submitted 
to micro-examination. 'I'he .spix'imeiis were .so cut 
as to enable the excess of solder around the join 
to be examined, as well ns the join itself, and polishcil 
on seh-yt cloth, using “ Silvo ” metal polish. With 
this the wlioJo of th(' .stniotiire coulil bo 

shown up faintly without the use of an etching 
reagent. A freshly made 10% solution of amuionium 
persulphate was frequently used, however, which 
darkened the .solder and any free lea<l that was , 
present, but which (owing to [irotecdive electro¬ 
chemical action) developed no .structure upon the 
cupriferous materials present. The following is a 
brief risurni of the results :— 

(i) Joins W(uk between 237 ’ and 293° 6'.--TTio 
bounding line between the unchanged coiipcr and 
the. ottior constituents was cxtremi'ly avcII defined. 
This boundary probably is not a sectional view 
of the original end of the cojiper rod, but appears to 
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represent the furthest jKiint to wliich diffusion has 
copper. In the centre portion 
oepupying the greater part eff the 
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gap i» a band of eutectic solder having the typical 
structure. Between this and the copper boundary 
above referred to is a layer of a greyish material, 
and adjoining this, on the side nearest the solder, 
but scarcely visible, is a black fringe (see Fig. 4). , 

(2) Joins mads bilwcen Sir)" and 300° C were 
similar to those desciibc<l above, except that imme¬ 
diately adjacent to the copper, and between it and 
the grey layer, was a blue band. Also tho black* 
fringe was more decided and, as temperature in- 

! proa^, there were increasing numbers of black 
. globule.s in the general solder mass on tho sides of 
theJoin(!d rod (see Fig. 5, which shows pm half 
the join oidy). ' - 

(3) Joitia made between 402° and 497° C .—In these 
cases tho solder mass aroimd the join (and also 
the join itself, to a small extent) contained large 
numbers of long needle-shaped crystals white at 
the edges, but mauve in the interior. It was noticed 

' that in these joins considerable solution pf the 
copper had taken place, leaving an unaltered portion 
of rod of considerably reduced diameter (see Pip. 
0 and 7, which show the needles and dark globules 



Joined wt 497' (', ; ' Ml. Joiuod nt. 407“ v 200. 

Fio. G. Pio. 7. 


at low and at high magnification respectively). If it 
is assumed that these needles crystalliso out at a 
tem|X'raturo above the general solidifying point of 
■the solder, then th|j|^presence in the actual gap 


would prevent the copper ends being brou^t close 
together. The result would show as a thick film of 
solder in the gap, and is w^l illustrated in Fig. 9, 
which shows sectioas of two joins, made at temp^- 
atures of 265° and 497° C. The extent of the solu¬ 
tion of the copper rod in the case of the high-temp¬ 
erature join will be noted. ' 

It may be concluded that at moderate tempera¬ 
tures the tin of the solder diffuses into the solid copper 
formuig a grey tin-copper alloy, leaving an' excess 
of lead which separates out as a thin Inack fringe. 
At higher temperatures, the diffusion is more rapid 
and more extensive, forming, in addition to the grey, 
material, a blue one, which is probably richer in 
copper. Much lead will, in consequence, separate,,; 
and this is seen as a thicker black fringe, or in v 
globules, according to the amount. At higher 
temperatures still, copper is dissolved by. the tin, 
and needle-shaped crystals .of duplex composition ’ 
separate out on cooling. It would appear that the 
„ blue alloy is coimected ■with the falling off in tensile 
strength of the joins in which it occurs, as shown; 
from Fig. 3. , ■ - 

•To ascertain whether the “ blue ” andgrey ” 

. alloys were of constant or gradually changing compoi 
sition proceeding outwards towards the copper ' 
. itself, and also, if possible, to gain some information,. 
' as to their com'position, copper rods were allowed to 
“ soak ’’ in molten solder, of eutectic composition, J 
at definite temperatures for 1J hours and allowed to 
solidify in situ. Four ex-periments were performed, 

■ two at 250° an<l two at 435° 0, corrcsjKmding to the 
temperatures of formation of the grey and blue 

■ constituents, resj)ectively. One specimen from each ' 
set was cut through longitudinally on a diameter of 
the rod and examined microscopically. Diffusion 
was found to be quite insufficient to permit of a layer 
;of any particular constituent being turned off and 
analysed. Scratch hardness tests showed appre¬ 
ciably different values as the various bands were 
crossefl. Xcratch widths were:—copper, 0’42 mm.; 
solder, 0-55 ram.; grey constituent, 0-34 mm.. 
blue constituent, 0-21 mm. The “ blob ” of soldcs 
around the two" remaining specimens was analysed. 

■ samples being taken from sucli ixjrtions as would be 
i unoontaminated with the diffusion products immedi¬ 
ately adjoining the rod itself. At 250° no coppci 
was present, but at 435° C, 8-9 and 4-05% of coppci 
was found in the top and bottom portions of the 
“ blob ” respectively, indicating that segregation of 
tho ncodle-shaped mauve cry^ls to the top had ^ 
taken place. The experiments juat described are 
not conclusive but indicate lines , of procedxue for 
future work. 

(To be continued.) 
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SOME PROPERTIES OF SOFT SOLDERED 
JOINTS. 

BV T. n. CROW, M.SC'., M.INST.MET. 
(Continued from p. 68 t.) 

I'he obi^rvations recorded suggestcti the pos.si])i)itv 
jof squeezing out all the solder m the gap and df 

[ lobtaining what would really amount to an auto¬ 
genous welding of the layere of the grey material. 
Whether this can be done or not will depend upon 
wo factors at least, namely: (1) the extent to 
I Inch the surfaces to be joined approach a true 
ilane surface, and (2) the nearness to which the 
elding temperature of the grey constituent i.s 
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ypproachod. In all thi: experiments alrfa<ly 
di'scribed, the up))er half of the rod Ava.s pu.sliell 
down upon its partner, and twisted to and fro at the 
end of the ten or twenty minutes steady period. 
The process W'as repeated at 2U0''('. Crintraetion 
betw'ceri 2(K)° and the melting point would cau.se a 
gaj> which would fdl w'ith .solder. If, therefore, the 
rods w'ero pushed together at a temperature of (say) 

1 alK)ve the melting point, the gap ought to be 
oonsiderably reduced and all the solder squeezed 
^ photomicrograph of such a join is shown 
m hig.- 8. It -ariii bg gegji^ vrhen compared with 
■r'S- 4, that the gap has been reduced considerably, 
and although union between grey layers has not 
been effected, nor the solder entirely ^'ueczed out, 

“ rrith; jnore-M^ " ■ 


faced up rods and a suitable tenqx'iature might lead 
to more positive results. The tensile strength of 
such close joins as above prepared showed no increase 
over that of ordinary joins. 
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]/. Fmtfure, 

The interesting point arises as to exactly- where the 
join fractures, i.e., whether in the nia8.s of a con¬ 
stituent or at a junction of tw-o constituents. The 
fracture of joins of Section III. show'ed (with imoided 
vision) no coppery appearance, but consisted of two 
].^,jjlull and a moderately bright 
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portion. Corresjionding portions of the fracture in 
each half of the test piece were bright and dull, 
indicating that fracture took jilaee at the surface of 
separation of solder and grey material. Also fracture 


extendeil across the entectii- solder to a similar place 
on the other side. 'I'liis is shown in Fig. 10, which 
is typical of a join containing no blue constituent. 
J'igs. 12 -15 illustrate fractures of joins made at 
increasing teinperalures, in which the gradual change 
in the character of fracture will he noted, increasing 
areas of stony apjiearance (typical of (lUjSn) being 
seen with increase of temjierature. In fact, in the 
case of liigh-temjieratui'i^ joins, fracture largely 
occurred in tlic blue material itself, but also partly at 
the separation of blue and grey constituents. 'I'his 
is shown in Fig. 11. 

17/. Concliisionfi etc. 

(1) 'I'he tensile strength of joins increases with 
diminution of thickness of solder lilm in the join. 
Tensile strength of all joins w'as leas than the yield 
point, of the copper, but the strongest join had a 
tensile strength of some 2J time.s that of the solder. 

(2) Wlmre a constant tldckne.ss of solder iilm of 
OT to tt-ir> mm. was maitttaimHl, joins made at 
2(15" were the strongest in tension ; those made at 
teraperatuies aiipreeialily higher than 280" C. were 
considerably weaker, a ^mile constituent being 
obsi'nable. doins made at ditlerent temperatures 
were equ^j' weak under imjiact. 

(3) ThJ K'aetion of zinc chloride is to prevent 
oxidatipSFby preventing access of oxygen, or to 
dissolve oxide if it is there at the start. It lias no 
electrochemical action. Joins made on clean copjier 
suifaces, ui carbon dioxide, without using flux, were 
of normal tensile strength. 


(4) Diffusion of the tin of the solder into solid 
copjwr takes place, giving micro-constituents which 
are grey or blue according to the temperature. At 
temperatures up to 360" 0. little or no solution of 
the copper takes place, but at 43.5° C. it is quite 
rapid. Scratch hardness tests showed the blue 
constituent to be the harder. 

(5) FTacturo of tensile bars took place at the 
junction of the grey material and the solder in the 
case of low’-tempcrature joins. In high-temperature 
joins fracture occurred partly in the blue constituent 
itself and partly at its junction with the grey. 

Work is still in progress or in view upon the general 
lines indicated at the beginning of this paper and also 
upon various special points mentioned. 

In conclusion the autlior wishes to express his 
aiipreciation of the kuubiess of Dr. W. E. Suinpncr,. 
F’rincipal of the Municipal Tc'chnical School. Bi- . 
mingham, for permission to carry out work in th\>ii 
Metallurgical Department; of Prof. Turner, Messrs; 
1). H. Ingall, Joseph Lones, and W. E. Thorneycroft 
for helpful assistance, and of Mea.srs. W. R. Barclay, 
W. II. Tait, C. C. Bamford, and Dr. R. S. Hutton for 
their assistance in the supply of suitable materials. 
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AN APPARATUS FOR THE ACCURATE 
VOLUMETRIC DETERMINATION OF TIN 
IN CANNED FOODS. 

BY K. .1. n. wri.i.nv, b.so. 

The increasing use of foodstuffs packed in her¬ 
metically sealed tuiplatc containers has led to the 
serious consideration upon the part of the I’ublic 
Health Authorities of tlie possible dangers arising 
out of the almost invariable absorption which takes 
place of tin and other metals from the can, and' 
subsequent ingestion of tlie contaminating metallic 
compounds. 'Phis lias, in turn, directed attention 
to the various gravimetric and volumetric processes 
which have been proposed for the determination of 
tin in small amounts. 

Of the gravimetric methods the consensus of 
opinion would appear to indicate that the mo.st 
satisfactory determination of tin is aflorded by 
igniting the foodstuff with sulphuric acid and (in small 
, quantities at a time) nitric acid, addition of alkali 
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to give a solution of about 2% acidity (after boiling 
off any remaining nitric acid), precipitation of the 
tm as sulphide with hydrogen sulphide, followed by 
treatment of tho filtered precipitate with dilute 
.sodium hydroxide and re-precipitation of the tin 
sulphide from the alkaline solution with acetic acid 
The sulphide precipitate is allowed to stand untii 
It has set (led, and is finally ignited and weighed as 
stannic oxide. The principal disadvaiitagi' of this 
method is that in dealing with small amounts of tin 
it becomes necessary to take a large quantity of 
foodstuff (say 1(W g.) in the first place, in order to 
reduce any error in the final weighing of the few 
piilligrams of stannic oxide which are obtained 
thus lengthening greatly the initial ignition. Again' 
me re-precipitated tin sulphide may often take a 
'l||t time to settle and this lengthens the .dctcr- 
*fdl more. There is also the danger, in 
J^case of foodstuffs containing more than the 
IlSunl amounts of silica, calcium salts, or phosphatc.s. 
)f the tui sulphide iirecipitate being contaminated 
.vith quantities of these substances ; the silica in 
larlicu ar, being appreciably soluble in dilute alkali 
s dissolved and is ])rccipit,ated with the tin sulphide, 
this has, upon a few occasions, ecu experiimccd in 
his laboratory. 

On the other hand if appropriate steps are taken 
o guard against th, jo po,ssible errors, such as a 
ceond re-prccipitatioh of tho tin sulphide or in 
loubtful cases, treatment of the stannic oxide pre- 
ipitate with hydrofluoric acid after ignition in a 
ilatmuin crucible, the method is capable of extremclv 
ugh accuracy. ■' 

The volumetric methods for determining tin 
epend upon the rcduct.ion of tho tin to stannous 
lilorKfo and its .subsequent titration, either directly 
r indirectly, with an oxidising agent such as iodiiie 
otassuim permanganate, ferric chloride, etc. The 
rat named is most generally u.sod. These, while 
seel lent per se and capable of giving accurate 
«u ts under very carefully controlled experimental 
mditioiis, suffer iis laboratory processes from the 
■cat dilhculty which is experienced in obtaining a 
..lantitative reduction of the tin to the bivalent 
.ondition, largely owing to tho ease with which 
c-oxidation takes -place. Low results are, in con- 
lequenco, obtained. 

That tho oxidation of tho* stannous salt prior to 
itration is recognised as the principal source of 
iror m an otherwise accurate and convenient method 
or (tetcrmming tin, is shown bv the directions to be 
ound m almo.st all of the published processes for 
u venting access of air to tho reduced solution, ami 

to obviate this 

ilhculty (c/. Scott, ■ Standard Methods of Chemical 
1918). His device has not, howler 
e .u-nP ^ impeccable when applied to tho 
aiimmation of very small quantities of tin such 
’ste I present in canned goods, or when 

rocoss “Its using tho gravimetric 

^mL I ‘'i-"^’rer hamL tho 
reciSa ^ determined in tho group If. 

of. iodine, since no substances 
y ffre subsequent titration 

uicely to be present in morf than traces. 
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In the apparatus to be described, the whole of the 
yduetion and subsc.pient titration are 
earned out under slight pressure and in an atmosphere 
of carbon dioxide, llack-oxidation thus being ren¬ 
dered practically impossible, tin- det. rmination may 
bo carried out upon a much smaller sample owing 
to the decreased error factor, and by its use the 
author has obtained result.s agreeing very closely 
sain|)]p gravimotriciilly fnini'a hirgor 


1 ^^ 







A Kipp apparatus, arranged to give a supply of 
carbon dioxide from marble and hydrochloric acid 
IS connected a.s shown to a wash-bottle containing 
lead acetate solution and packed with small pieces 
of bioken glass. This has been found to give an 
extremely efiicient gas-u ashing arrangemen I. A two- 
way tap, U, fitted to the rubber stopper of this 
wa.sh-bottIe, IS connected ria the sbmt jiressuro 
tubing union, L, to the flOO-c.c. Krienmeyer flask, 
tt*., and by a second piece of pressure tubing to tho 
second two-way tap, T2. ^ 

t.'onuexion between the wa.sh-bottle and the third 
two-way tap, Tfl, is also jirovided, as shown, by a 

Ki'lcnmeyer fl.lsk, 
i-, IS titled with a stopper bored to take four 

m'wf’"nsh-bottlo; 
(2) that leailmg r,a the ground joint, .11, to a second 
.«M)-c.c. widc-necked conical flask, FI which is 
supported over an iron jdato above a gas ring; 

H v mid (t) the small 

tap, U. In the determination F2 is imnuT.sed in 

water ^ pneumatic trough containing cold 

The flask, FI, carries the eondonser, and 
the delivery tube from F2. To the top of tho 
condenser (double-surface type) is fitted a rubber 
stopper carrying the two-way tap, T2. (Jno branch 

-f2, to a 
>>y n clamp from the 
re^rt s,tand which holds the con<lonsei*, C) /ind the 
Other To the second branch of Tl. Finally a third 
tap^ TS, provided in the stopper of F3 and one 

' ‘ " - ■ ' B 2 
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branch i« connected as already mentioned to the 
wash-bottle whilst the other is arranged to com¬ 
municate with the atmosphere. 

The determination of tin in canned foods is 
effected by the use of the apparatus as follows :— 

A 26-gram sample is ignited as for the gravimetric 
jarocess and the tin is precipitated as sulphide in 
the usual mamicr. The jirocipitate is filtered off at 
(the pump by means of an asbestos pad supported 
'by a perforated disc. The washed pad of asbestos 
and precipitate are transferred to a 200-c.c. conical 
HAsk, 10 c.c. of hydrochloric acid, 0‘25 g. of potassium 
chlorate, and 75 c.c. of water are added, and the 
whole is boiled vigorously for 16 min. to dissolve the 
tin and oxidise any sulphur which may be present. 
The solution is then filtered, transferred to a wide- 
necked flask of the type already mentioned, and 
boiled again with the addition of a further 3 c.c. of 
hydtochloric acid to decompose any remaining 
chlorate and al.so*to expel chlorine etc. Boiling is 
allowed to proceed until the volume of the solution 
is about 20 c.c., when it is stoppc'd ; 10 c.c. of starch 
solution arc then placed in F2, the stopper is placed 
in position, and the pressure tubing • union, U, 
connected up. A piece of zinc foil about 41 by 2 in. 
and weighing .some 3 g., is placed in the flask con¬ 
taining the tin solution (FI) and 20 c.c. of strong 
hydrochloric acid are added. FI is placed in position 
on the hot plate above the gas ring, the joint, Jl, is 
connected, and a rapid current of carbon dioxide 
from the Kipp sent through the ajiparatus to expel 
most of the air, T1 being turned to allow passage 
of the gas through F2, FI, up the condenser, and 
to atmosphere via T2, which should not yet bo 
comiected to F3. After two or three minutes, 
60 c.c. of freshly boiled water are placed in F3, 
T3 is opened to atmosphere, and J2 connected up 
so that the carbon dioxide now bubbles through the 
water in F3 and out to atmosphere. The gas 
current is then diminished so that about t wo bubbles 
per second pass through the wash-bottle, and the 
gas ring is lit to heat the solution in FI, which is 
then boiled gently for .30-35 min., a slow current of 
carbon dioxide being maintained as before At the 
end of this time the gas is turned off and T3 
shut off entirely for about a minute. T1 and T2 are 
then reversed to apply the carbon dioxide pressure 
to the top of the condenser so that the liquid in 
FI is forced up the tube connecting F2 and FI and 
into the starch solution in the tirst-naraed flask, 
T4 being opened to allow the displaced carbon 
dioxide in F2 to escape. When all the solution has 
run into F2, T4 is closed and T1 shut off entirely. 
T2 is then biought to its original position (i.c., 
giving connexion between the condenser and F3) 
and T3 isj^yersed to allow carbon dioxide from 
the Kipp-,®i|ij:atus to enter F3 above the water 
surface a^nmus to force the liquid through T2 
to the c®aH®er and into FI. 

The-o.firbon dioxide in F2, having been somewhat 
heated at fitit when the solution from FI was blown 
into the flask, will now contract due to cooling 
taking place, and this, together with the carbon 
dioxide pressure, will force the ripsinfe water_^ii[ito,; 
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F2, thus removing the last traces of stannous chloride 
solution from FI. When FI is again empty, Tl, 
T2, T3 are opened to allow carbon dioxide to pass 
through the apparatus as in the reduction and in a 
rapid stream to mix and cool the solution in F2. 
The gas is allowed to run for two minutes or so if 
necessary, but the author has found that the liquid 
in F2 is usually cool enough to be titrated when all 
the wash-water from F3 has been blown into it. 
Iodine is then run in from the burette until a per¬ 
manent blue coloration is obtained, the current of 
carbon dioxide keepmg the solution in a state of 
agitation. In his determinations the author uses 
iV/200 iotline, in which case for a 26-g. sample the 
percentage of tin is obtained by substitutmg in the 
formula, c.c. of iodine usedxcorrection factor 
118'7-i-100,000. 

Tho'apparatus has for some time now' been in use 
in this laboratory, where numbers of routine deters. 
minations of tin are made, and has given excellent 
results. For example, to two samples of a meat 
preparation known to be free from tin a solution 
containing the equivalent of 0’00957 g. Sn was 
added. The result by the gravimetric method (moan 
of two) was 0 00957 g. Sn, and by the volumetric 
method using the above apparatus, 0 00968 g. Sn. 

The time required for a determination of tin by 
this method, inclusive of the ignition period, is 
about six hours. 

The author's acknowledgments are due fo Mes-srs. 
Angus Watson and (!o.. Ltd., in whoso chemical 
laboratory the above apparatus was designed and 
tested, and to Mr. H. Pearman for the sketch which 
illustrates this description. 

THE CORROSION OF MUNTZ METAL IN 
SEA WATER. 

BY W. DONOVAN, M..SC., AND T. E. PEKKN. 

In 1918 the Public Works Department, New 
Zealand, experienced trouble with some Muntz 
metal sheathing on Otaika Bridge, owing to its 
rapid disintegration, and asked for an investigation 
into the cause of the occasional rapid corrosion of 
this metal in sea w'ater. It was suggested that 
slight differences in the chemical composition might ; 
account for differences in the resistance of the metal 
to the action of the sea water. ; 

To facilitate the investigation, the following twelv<' 
samples were submitted ;— 

1 and 2. Disintegrated w'ithin two years on Otaikai 
Bridge, above low' water. (Brackish.) 1 

3. Seven years in position, Kioreroa Bridge. r 

4. In position since 1915. (Locality not stated.) ' 

6. New metal now being used. * 

6. Metal supplied in 1916 and unused. j 

7 and 8. Seven years in position, Kioreroa Bridge. 

9. In position on Wool Wharf, Wellington, frocj 

1880 to 1912. I 

10. In position since 1863, Queen’s Wharf, Wi ij 

,,lingtor).^^^_ , '■ ' 
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11. New metal received within the last two years. 
(P. H. Muntz and Co.) 

12. In iwsition for 25-30 years, Opua Wharf. 
North Auckland. 

These gave the following results on analysis 

.Sample 
no. 

1 .. 


3 

4 

:> 

6 

7 

a 

9 

' 

I 11 
f 12 


rii. 

fiw «7 
lo 
01)44 
64-22 
00-00 
60V2 
0012 
6r>-36 
61-30 
61-4$ 
«100 
01-50 


Zn. 

ri*. 

.Sn, 

Vp 

29 53 . 

6 47 . 

0 2.'» . 

0-lfl . . 

31-84 . 

082 . 

0 20 . 

0 IS . 

38 41 . 

106 . 

0-10 . 

0 14 .. 

0-13 

35-8-2 . 

0 4H . 

0-10 . 

87-64 . 

107 . 

0 05 . 

016 !! 

38-51 . 

0-00 . 

0-33 . 

0-12 

3«-5» . 

1 20 . 

0-08 . 

on 

34-38 . 

0-80 . 

0-10 . 

0-03 .. 

37-76 

0.57 . 

0-13 . 

010 .. 

87-79 . 

0 47 . 

0-07 . 

0-08 .. 

37»7 . 

0 70 . 

0-10 . 

0-12 . 

0 05 .. 

2I7-6() . 

0 73 . 

008 . 


TIjo iitangoiieiie In all the )*aiijph'K Ih 1i-s.h ihan 0 01%, 


Viuh't. 
Vndet. 
0-05 
0 06 
0 or* 

0-lM 
0-04 
006 
0 05 
0 0 .’> 

0 00 
O'O.'i 


! It is evident from the table that in addition to 
Nos- 1 and 2, which were practically disintegrated 
the copper content of Nos. 4 and 8 was higher and 
the zinc less than in unused metal, indicating cor¬ 
rosion by loss of zinc (with apparent enriclmient 
n the copper). The comparative brittleness of 
Ihese samples and their appearance under the 
nicroscope gave confirmatory evidence of this. 

The samples may be divided into four classes 
tt manufacture (No.s. 5, 

(2) Corroded metal (prc.sumably of recent manii- 
acture) (Nos. 1, 2, 4, 8). 

(.3) Good quality metal, in use 7 years (X<im. 3, 7). 

(4) Good quality metal, in use 2.5 years and over 
[Nos. 9, 10, 12). 

Apart from the copper and zinc content, there is 
pparently no relation between the chemical eom- 
losition of the metals examined and tlieir cor- - 
odibihty. 

jV icroifraphical cxamhmlion. 

Ihe samples wore submitted to micrograpJiieai 
xanimation, with a magnification in all cases of 
It diameters and oblique illumination, after polishing 
1 i""'th a manner as to reduce cutting, overheating, 
nd surface flow to a minimum. The etclun’g 
mgent finally adopted was ferric chloride and 
ydroehloric acid (Desch, “ Metallography,'’ 1910 
lition, p. 147), all samples being “ developed ” iu 
. photographic dish at the Same time so as to obtain 
■qual periods of etching in a standard solution. 
JJeal-treatment of shea,thiti{/.—A study of Sheplierd’s 
on.stitutional diagram of the ziuc-copper alloys in 
oujmiction with the remarks of Rosenhain (“ Intro- 
uction to Study of Physical Metallurgy ”) on the 
f“Sgested the heat treatment of sheathing 
mil a view of observing the maimer in which the a 
mi p phases varied at di/Ierent temperatures. A 
mall sample of finely crystalline Muntz metal 
lea Jung w-as taken and portions were subjected to 
anous temperatures for one hour and then quickly 
, v- ’ Ijoii’-'iied. and etched,-with the results shown 
I Jigs. 1 and 4. 

Kg. 1 illustrates the untreated Muntz metal, 

^ phases, the a phase pre- 
wmn9,^ng. SatoplA heated, to 400® and 500^ C,,'? 


differed .so little from the untreated metal that, 
tnw i)hotonucrogra[)hs are not included. 

•11 6m result of heating to fiOO® C. It 

will be noticed that there is licre a critical stage in 



VutnaUi^. X 80 
Fig. 1. 



which neither a nor p is dominant, each tending 
to merge witli the other, in future an alloy in 
which this change affp appears will be referre^d to 
as being in a state of “ transition.” 

Fig. ^3 .shows the sample after having been heated 
to 700° for one hour. The p phase ]>rodominates 
and a is mtorcrystallinc. For simplicity the phase 
which preponderates will be termed the “ domi- 
riant phase.” 

tig, 4 shows the almost <'ompIet<‘ ronvorsion of 
the sample to pure ^ ns a result of heating to 0., 
the iiitcrcrystallino a being in very small amount. 

■Ihese results were confirmed by tJ»e treatment 
of a variety of sheathings ; tliey .show the manner 
iffiijyWr the coiLstitution 
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of the alloy and indicate that the heat treatment 
to which a Mnntz metal has been subjected may 
be determmed by a study of its microstructure. 

The microstructure of samples 1 to 12 (Table I.) 
will now bo considered. 

Sample 1 (Fig. 5) and Sample 2.—Here the domi¬ 
nant phase -was a with intcrcry.stallino So badly 



700* C. X 80 
Fia. 3. 



«(»J“ f, >, HO 

Kii.', 4. 


(li.siiitc^iaU'il wei'c tlic.sc alloys within t\\'o years' 
service that the sanction of a representative area 
was diliieult , eoji^WV patches will be ohserved 
on both aides of the photograph. The ])orosity of 
the metal woxdd ‘cith.er indicate overheating and 
volatilLsation of zihfi^OT patclu'S during inanufaeture, 
or unusually severe conditions of usage.* 

Sampte,3. —a was dominant with (3 intercrystalline 
and in'sm$Jl proportions (as Fig. 1), 

• relmcfl to In tho acw»muai>>in« pniKT, “ Xht* CorrostJvp Action 

of Bracl^h W»t^r on Metata,” by i. K. IVrJca. 


Sample 4 was quite brittle. It consisted of a 
moderately largo amount of intercrystalline J3 with 
large corroded o crystals. 

Sample 5 (now metal) consisted of a crystals 
dominant, with a considerable amount of inter- 
eryslaUine /8. Tho solution of this )3 phase will 
hasten exfoliation of the a crystals and the alloy 
cannot bo considered a good one. 

Sample C resembled sample 5, but exfoliation will 
probably be more rapid. Probably this sample was 
manufactured too hastily, rapid cooling from a 
rather high toin]>erature giving too high a pro¬ 
portion of p. 

Sample 7.—The dominant phase was a, while the 
intercrystalline P did not completely isolate a crystals, 
as with samples 1, 2, 5, and 0. 

Sample. 8 was quite brittle and consisted of domi¬ 
nant p with intererystallino a. 

Sample i) (32 years’ service) consisted of dominant 
a, uniform and finely crystalline. Exfoliation a 
minimum. 



Cnrrotlcd lootal. x KO 
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Sample 10 (40 years’ service) consisted wholly of 
the transition stage (Fig. 2). Electrolytic action 
between the a and p phases would be negligible and 
also exfoliation. 

Sample. 11 (new metal) was identical with sample it. 

Sample 12 (2.')-30 years’ service) was very similar 
to samples 9 and 11. 

From this point the investigation was continued 
into a further series of Muntz metal bolts and 
sheathuig.s ; tlie re.sults obtained generally eonfirmec^ 
tho.se given above. 

In all bolts which had corroded there existed a 
central core of unaltered Muntz metal surrounded 
by a shell of the coppery coloured, corroded portion. 
Such corrosion l enders the threads of bolts extremely 
brittle and may even extend completely throiigli 
the bolt, causing it to snap under strain. The 
depth of corrosion generally depended on the duration 
of immersion. 
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The authors have found great variation in the 
character and proportion of the phases present in 
numerotaa samples of Muntz metal bolts and sheathing. 
Indeed, umformity in manufacture would appear to 
bo by no means the rule. Whether the a orTphaso 
IS dom^nt vail depend solely upon the heat treat- 
ment of the alloy during manufacture, and it seems 
probable that sufficient scientific control of the 
product '•'J , Uengough and Hudson 

state (■!., 1909, 6.i7) that, in order to put the metal 
on the market in its best possible physii-al con- 
dition, particular attention should be paid to its 
final rate of cooling. 

The authors have noticed that, in Muntz metal 
manufactured many years ago, so far ns their 
ubservations have gone, either a and ^ merges into 
(transition stage) or a is dominant 
s'lth ^111 minor proportions. Such a product has 
received thorough annealing at a low temiieraturc 
ivith gradual cooling, thereby ensuring the reduction 
if the proportion of ,8 present in favour of a. It 
iceins probable that the minor proportion of 8 
ound m the resistant samples, while not Bufficiciit 
n cause marked e.xfoliation of the dominant a 

attacked (l)escli, J., 
.910, 2(H)), protect these from immediate corrosion 
ho conversion at 470“ 0. of the « into a-Fy as 
Inscribed by H. C. H. Caipentcr (J., 1912, l.'tS) 
could still furiher reduce the proportion of p present 
nd so tend to produce a more resistant alloy. 

Of many modem samples of Muntz metal examined 
ho nommant phase is too commonly /i, or, if not 
hat, the proportion of p present is so liigh as (o 
jolato a crystals from one anotJicr and cause raitid 
Ipmtegration. Mathoiyson and Thalhcimer (.J 1!) 1 0 
004) recommended for a 01% bra.ss, a cooling 

Joo to quenching at 

r»0 (. ; for 01—03% bras.s, a rate of only ,7“ C. 
own to quenching at .oriO" i). is preferable.' Siini- 
irly uith Muntz metal, for the best resull.s the rate 
1 cooling should be slow. 

Apparently the manufacturer to-day ha.stens iiro- 
uction and produces an alloy high in p liy treating ' 
' too high a tcm]ierature and pickling too'suddenly ' 
vnig the growth a->p no time to develop. We 
lie\e that this is a more adequate e.xplanation of ^ 
iR inferior quality of some Muntz nudal.s manu- * 
etured of recent years than that it is due to the 1 
le ot electrolytic eoxipcr imstead of tlu; less pure ' 
iielti'd (iopper. p 

rile following tabulation of the examination of ^ 
me thirty .samples (bolts and sheathing) of used '' 
untz metal gives the relationshiji between the 
ia.se which predominates and the corrodibility of ^ 
e alloy il 


ouencl^fr,^'^** annealing followed bv 

i'H'rease the rate of 
this w^v «’ In Ihe alloy produced in 

the ^ .Pfwloninintcs, |)cs, h 1ms al.so noted 

tte)Preferential corrosion of tlie p xdmse (.1,, 1910, 

ef n resistant if (he iiroportion 

to ha.stcii exfoliation. 

Tt stage is the Ica.st corrodible, 

probably beeauso eleetrolytie action bi'tween the 
o amt p pliases will bo a minimum in such an alloy. 
Dominion Laboratory, 

Wellington, N! Z. 


(-ottdUlinL 

f^ooU 

J)ml 

(jOfxl 


Period o( 
iwe. 

] '1 -58 yearx 
5-25 yean* 
yy -57 yt^arn 


Xiiml)(‘i ot 
Baniploft. 
12 
15 


Summary. 

‘So far as they go, those results tend to show 
lit 

1- Dominant p always results in rapid corrosion, 
as confirms the work of Bruhl, who found that the 


THE CORROSIVE ACTION OF BRACKISH 
WATERS ON METALS. 

IlY T. E. PEUKS, 

nn corrosion of Jfinitz metal by 
M Donovan and T. K. Perks (p. 72t), dealing 
with the relation between the miero-stnict.nrc of 
Muntz met.al and its “corrodibility” or re.sisfanco 
to corro.sion, it was shown tiiat, in gi'iieral, where 
the p phase was iiiterc rystalliiie ajid in small nro- 
portioiis, the alloy had for inaiiy years withstood 
the action of sea water without maikcd deterioration 
Where the metal consisted of a crystals with a 
large proportion of intcrcrystallino p, which would 
cause exfoliation of the a crystals, raxiid corrosion 
had taken place. It would hardly be prwlicted, 
jioweviy, that the alloy, not ('oiLstilutionafly sound 
wwild completely dLsintegrato within tw'o years 
of serviei!, and it became evident that some other 
factor in corro.sion was to he looked for. Enquiry 
siiowed that the two sainples (loc. r?7., Nos. 1 and 2) 
had been subji'cted to the action of the brackish 
waters of a tidal river where no contamination by 
sewage or by factory w-astes would occur. The 
execs.sivcly corrosive action of lunckisli waters has 
been known for many years, and it was suggested 
by the Corrosion (.lommittcc (.J., 191(1, 471) that the 
dilution of salt with fresh "v^ater, by giving rise to 
greater ionic dissociation, increased the attack upon 
a metal immcr.sed in the mixture. 'I'his assiinnition 
seems hardly adequate to exjdain such rapid corrosion, 
and the following tlicory is now advanced (which 
will be called lh(‘ “ theory of varying .salinity "). 

It i,s an cstablishcil fact tliat a ditlerenoe of |(otciitiai 
exists between two solutions of the same salt of 
diffeient concentration; suitable connexions being 
ina(J«‘, an ehxtrie current will (low tlirough the 
cirmnt. From this fact it was assumed that, in 
the case of estuarine waters, whi-re at frequent 
timo.s the fresh water flows over the salt, tlie water 
iriv- c ^oilld to be in layers of varying salinity. 
Jhis being so, a .sheet of Al'iintz metaj‘(enslica(hiiig 
a w'ooden pile, for example), exposed to these layers 
of varying saltness, would establish the n(?ceS8ary 
circuit and an electric current would through 
.the metal. Milton and Larkc (Ih’oc. Inst. Civ. Kng., 
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1903, 154) have shown, by exporiraents with on 
applied eic.'ctrio enrrent, that electrolytic action 
alone, even w'ith exceedingly minute currents, may 
result in sm'ere corrosion or decay. This would 
greatly hasten corrosion and thus explain the 
excessively corrosive action of brackish wwters. 
Before taking samples of tidal river waters, some 
experiments were made to demonstrate this action. 

polished strijis of Muntz metal, one placed 
hi a porous jiot containing salt water of a con¬ 
centration about equal to that of sea water 
(apTOoximately 3% jiati) and the other in very 
slightly salt water surrounding the pot, developed 
a difference of jxitential varying from 9 to 10 railli- 
i-olts. 'I'hcso strips when both immersed in the 
same salt solution showed no difference of potential. 
Alter experimenting thus in a variety of ways it 
became apparent that a quite easily measurable 
current would be established tlirough a Muntz 
metal sheet immersed in brackish water. It may 
be pointed out that in tidal rivers the water is seldom, 
if ever, uniformly brackish. 


past the metal and that brackish water in laj’ers 
of varying .salinity might be an important factor 
in corrosion. 

The apparatus was then used to test the corrod¬ 
ibility of the first twelve samples described in the 
precceding paper, all being immersed together and 
examined at regular intervals. The results showed 
the correctness of the statement previously made 
that samples rich in jS or with predominant j9 are 
the more corrodible. For example, No. 11 with- 
.stood the test well, as did Nos. 9, 10, and 12, but 
Nos. 4, 6, and 8 corroded rapidly. This further 

establishes the urgency of correct heat treatment. 

These experiments suggested a possibility of 
comparing the corrodibility of samples by measuiing 
the voltage developed by each imder standard 
conditions. It was impossible to obtain consistent 
results cither with a quadrant electrometer (which 
should have obviated complex polarisation effects), 
or with a high-resistance galvanometer, and it was. 
found that the results could be varied by the manner 
in which the strips had been polished'. Curves 



An attemiit was then made to simulate the con¬ 
ditions found in tidal rivers. A w'ooden race (see 
Fig. 1) was constnieted, six feet long, having an 
intern^ cross-section of 3 in. deep by 2 in. wide. 
Four feet from the inflow end was a brine pit, giving 
an additional depth of four inches. This pit was 
supplied with 3% solution of common salt from a 
cistern while the race was kept supplied with tap 
water at the rate of a litre per minute. At the 
brine pit, therefore, there was a layer of fresh water 
flowing over a layer of salt water of approximately 
the same strength as sea water. A sample of the 
water was taken at each inch of depth over 
the brine pit at frequent intervals; a typical 
reading e.xpresaed in c.c. of silver nitrate was 
as follows :—1 in. Trom surface, atrongth=0T c.c. 
N/10 AgNOa; 2 in., 0-3 c.c.; 3 in., 0-7 c.c.; 

4 in. 2-9 c.c.; .'3'in. 3'6 c.c.; 6 in. 4-7 c.c. It will 
be seen that the definition between the salt and 
fresh layers was vary sharp. Strips of polished 
Muntz metal were nowV8U.speiided’|to the pit so that 
a portion'of each was irMhe fresKfand a portion in 
the salt water. In thirty If^utes The corrosion was 
visible^ to the naked eye.'^trips left in the salt 
solution 'alone for the same showed no change. 
This experiment demonsti^^that the electric 
current was not prevented ^'theV^ojv «f, the yratei'.i; 


showing rate of polarisation were also obtained 
which, while similar, bore no relation to the pro¬ 
perties of .the alloy observed in practice. Further 
experiment along these lines might succeed in pro- 
dusing intelligible results, but Desch has pointed 
out the difficulty of such a task (.1., 1915, 2.59). 

It now remained to sample the waters of a tidal 
river at various depths. This was done at the mouth 
of the Hutt Kiver, which empties into Wellington 
harbour. The samples were taken at successive 
depths of 5 feet each, in a clean, dry bottle. Owing 
to the rise of a strong southerly wind blowing against 
the river it was necessary to remain three quarters of 
a mile off shore. One set of samples was taken here, 
the next set six fathoms uearerthc shore. Immediately 
a sample was taken its temperature was observed 
and the chloride present determined in order to dis¬ 
cover whether the boat was sufficiently near the river i 
mouth and whether the rough weather had seriously ■ 
interfered with the experiment. ■ All samples were' 
securely corked' and both chlorides and oxygen 
present carefully determined in the laboratoiy. 
There w'as no variation in the oxygen present m 
succe^ve samples and the figures are not included. 
,;The following results give the salinity at successive 
' depths of five feet, 
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Three quarters of » tnlie off «horr. 

i.'hlorlne calc, 
aa aotlluiQ 

Depth 

Teniporatnre 

ehioride. 

Hiirlaeo .. .. 

i2 0(r c 

l*7“o 

.■i foot .. 

12-26'’ C 

2* 1**' 

10 feet .. 

13 50^ (J 

!! 2*6% 

15 feet .. 

1.3 00* C 

i-sjl 

20 feet .. 

18*00* 0 


23 feet (bottom) 

13 00* 0 

3 0% 

M.V fAthoms uenrer the river mouth. 

eale. 

aA AoOliiiu 

Depth 

Temperature 
12-00* 0 

t.hloiltU*. 

Surfaco .. 

1 5*;, 

i feet . 

12-00* C 

1 7% 

10 feet .. 

12*50" (J 

2-6% 

15 feet .. 

12*75* a 

2-7% 

20 feet (boitoni) 

13 00" C 

3 0":, 


THE DETERMINATION OF CADMIUM IN 
SPELTER AND ZINC ORES." 

BY r, K. BAKIIS, A l.C. 

In the sale of spelter it is often stipiilatisl that 
cadmium is not to be taken as zinc ; also, if tlie metal 
is to 1)0 used for rolling into sheet, it is important that 
the cadmium content, as well as the oilier impurities 
present, should 1)0 known aeeuratcly. Since the 
separation of caibuium from zinc is usually attemhd 
with more or less difficulty, it was thought that a 
description of the following method, with restilts 
obtained, might be useful. 


These tables show that, despite the stormy weather, 
'the waters are not uniformly intermmgled, but are 
in,j|8g| :in layers of varying salinity. Waters in such 
j^noi^n wiU, as alre^y shown, exert a very corro¬ 
sive action upon Muntz^^al or, obviously, upon any 
other metal. 

Fig. 2 incorporates these results and, shows very 
clearly that a pile sheathed with Muntz metal anil 
immersed between depths of five anA^n feet would 




1 2 a 

Percentage of Bodtum chloride. 

S Mile oS ahore . . 

sl.Y fathonia nearer river moutli— — 

Kio. 2. 

e, in these instances, subject to an appreciable 
otential difference between the top and bottom of the 
licet. It must also be emphasised that wherever, 
alt and fresh waters mingle there will be no 
udden uniformity established and that currents, 
tyers, and eddies of water of varying salinity wiU 

i ist'. The author believes that this theory of 
lying salinity will help to explain the excessively 
rrosive action of the braeikish water of tidal rivers 
of admixtures of sea water with the storm and 
icr effluent waters of a seaport town. 

ITie author is indebted to Dr. J. S. Maclhurin, 
lominion Analyst, for permission to publish these 
2 .sults ; also to Mr. O. C. Burton, of this laboratory, 
)r assistance in sampling the Hutt River water. 
Dominion Laboratory, . ' 

, Welling^,;^— ^ 


Method for speller. 

Ten grams of the carefully sampli-d metal are 
dissolved cautiously m ;iO c.e. of nitric acid (d 1'420) 
and 100 c.c. of water. When all is dissolved it is 
diluted to 250 c.e. with warm water, and ammonia 
(d 0-880) added until the zinc hydroxide precipitate i.s 
rodissolved ; the solution is then heated to coagulate 
the remaining precipitate, which is flltcretl off and 
w'ashed with a 6% solution of ammonia. Should 
the precipitate bo very bulky it is as well to redissolve 
and repnxiipitatc it. The filtrate is then licated until 
' nearly boiling, and whilst stirring, 2 c.c. of a 50% 
solution of sodium sulphide are added. 1’he addition 
of sodium sulphide is repeated, with stirring, until a 
small excess of zinc is precipitated. The liquid is 
heated on a sand-bath for at least one hour, with 
occasional stirring, the precipitate filtered off without 
washing, and waslied hack into the same beaker, the 
filter cleaned with, and the precipitate dissolved in 
nitricvacid ; 15 c.c. of sulphuric acid (1:1) are added, 
and the mixture evaporated until sulphur trioxide 
fumes are evolved, when 25 o.c. of water are cautiously 
ailded, and heat is applied until all soluble? salts have 
dissolved. When the mixture is cool, the precipitate 
is filtered off, and washed with 6% sulphuric acid, 
sufficient concentrated sulphuric acid is added to 
make the filtrate 20% acidity, and after warming to 
60° C. hydrogen sulphide is passed for a few seconds 
to precipitate most, but not all of the cojijier. The 
liquid is gently heated, and the preeiiiitate, when 
coagulated, is filtered off andwa.shcd\i'ith 2% sulphuric 
acid solution. (If the amount of cojiper i.s small it is 
preferable to precipitate it with the cadmium.) 

The filtrate is then diluted to at least 2.50 c.e. with 
water, and hydrogen sulphiiie passed in until the 
precipitate settles out well. If after passing the gas 
lor twenty minutes no jirecipitate has appeared, one 
or two drops of ammonia (1:1) may be added to 
focihtate the precipitation. The solution is filtered, 
and the precipitate washed with 2% sulphuric acid 
solution containing a little hydrogen sulphide, 
washed back into the same beaker, (bssolved in a little 
nitric acid, evaporated if necessary, and filtered 
through the same filter paper into a large previously 
weighed silica crucible, and washed with 5% nitric 
acid. The contents of the crucible are then evapor¬ 
ated with 1 c.c. of .sulphuric acid (1:1), igiuted 
gently at first, then at a red heat, cooled in a desiccator, 
and .weighed. . 

• B, ' ' ' _ - , , __ 

«^ncetiog irf.tlie Xmi^obi Section on Jan. 7 , 
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A few drops of nitric acid (1:1) and 3 c.c. of warm 
water arc then added to the cnicilile, and heat is 
ajiplied until any eopjier oxide has dissolved; the 
solution is titrated for copper 1 ) 3 ' the iodide method 
in the usual manner. The result calculated to copper 
oxide (CuO) and deducted, together with the weight 
of the crucible,, from the above weight — cadmium 
sulphate. iTie weight of eailmium suljihate multi¬ 
plied by 0-.')391 cadmium. 

Mi'lhod for ore.n. 

'riii! rmely-enwhed ore (2-5 g.) is attacked with 
suflicient livdroehloric or nitric acid, or a mixture of 
both, to decompose it. The mixture is (evaporated to 
complete dryness, treated with 25 c.c. of hydrochloric 
acid (1:1), and heated until all soluble matter has 
dissolved. The insoluble residue is filtered off and 
washed with H% hy'droehloric acid. The filtrate is 
neutralised with ammonia, and acidified with hydro¬ 
chloric ludd, so that then' is 1 c.c. of acid per 1(K) c.c.. 
of liquid ; hydrogen sul))hide is then passed until an 
exce.ss of '/.inc sulphide is precipitated, after which 
the beaker is set aside in a warm plaei' for one hoiu', 
with occasional stirring. The precipitate is filtered 


When dissolved, ammonia is added in slight excess 
the solution heated and sodium sulphide added, am, 
the analy'sis proceeded with as in the spelter method 

The sjieltor and ores used for this work already 
contained some cadmium, but adcjitional weighed 
quantitie.8 of the latter, were added to the spelter and 
ores, when they were being dissolved. In the case 
of C, J), Cl, and 1)1, further quantities of lead, iron, 
and eopjier n'ere also added at the commencement 
of the analysis, in order to see what effect, if any, such 
impurities would have on the results. In C and D 
only one precipitation of iron was carried out. 

I’ni is very occasionally met with in siielter, and in 
view of this a small quantity of this metal was added 
in E and E, in addition to those impurities mentioned 
for 0 and 1). 

The results arc tabulated below. 

A special alloy of cadmiuimand spelter containing 
0'395% of cadmium (prepMcd by Messrs. Locke, 
Lancaster and W. W. and R. Johnson and Sons, with 
special precautions against volatilisation losses) 
was also tested by the above method. The amount 
of eachnium hjund was 0’403% and 0’407%, whilst 
that found.l^their chemist using a diffenmt mcthoc 
of analysis'was 0'31X)%. 


»IK'lli‘r(Zn 09 8%) 

•{- ntiliuiuiii. 

A. r,. 
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0 015.5 
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0 00.50 . 

. N'H 
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off and washed with <1-5% hydrochloric acid con- In conclusion, the author's thanks are duo to Messrs 
taining hydrogen sulpliide, washed back into the same Daniel C. (Irillilh and Co., in whose laboratory mos 
beaker, and dissolved in nitric acid, with the addition of this work was done, and who kindly gave per 
of a few drops ot hydroeblorie acid, if necessary, mission for the paper to be pidJished. 
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THE SPONTANEOUS COMBUSTION OF 
COAL.* 

BY J. IVOR GRAHAM. 

Tl»e spontaneous combustion of coal Ls a serious 
roblem involving either directly or indirectly danger 
0 life or limb, and also considerable financial loss, 
'his latter is the case vhcther the phenomenon 
ccurs on the surface, underground, or amongst 
oal cargoes. The danger arising from the occurrence 
f spontaneous combustion underground was brought 
eforo the public a few months ago by the serious 
xplosion which occurred at Maltby IVIain Colliery, 
a a result of which 27 men lost their liv(?s during 
perations which were being carried out to save 
, considerable portion of the pit from eomjilete loss 
hrough the spread of flre.s and heatings. TJio actual 
xplosion would ajrpear to have been one of fire- 
lamp, the explosive mixture bwoming ignited at a 
[re which was evidently buming in a more distant 
[art of the workings. In the Codeby disaster in 
pi 2, aC) persons lost their liv^s as a result of the 
hat explosion and .53 by the second-- including three 
plucd members of the Mines Inspeidorate. The 
of life through gassing and explosions resulting 
im spontaneous fires underground has been heavy, 
d tlu! ilanger from this cause is likely to increase 
years go on, owing to the nece.ssity for de( jx>r 
ning under (ionditions of higher natural temjK'ia. 
re and greater pressure on the strata above and 
low the underground workings, 'i'lio dangeis 
ising from spontaneous combustion at sea aiv? 
idi'iit. Heating of coal stacked on the surface at 
s works, coal whaids, etc., is rarely res|>onsible 
■ ca.sualties, .since the dirn't <langer of carbon 
)no.xide poisoning does not occur in the sanur way 
is the ease in a confined atmosjdiero underground - 
I ven iri ships’ holds, in a “ gas.sy ” pit in addition 
■re Ls the very serious a.spoct of a firedamj) explo- 
■n .and/or a still raoie disastrous coal-dust ex])lo.sion. 

I the financial side the question of spontaneous 
mbuBtion as.sumcs a nuwt im]X>rtant aspeef. 
seemingly small underground heating may cost 
colliery several hundrevLs of ]x)unds. In many 
«-a largo areas of coal arc lost through a heating 
ving taken place sufficiently serious to nece.ssitate 
! complete sealing off of an underground di,stiict 
il abandonment of this for years, if not for (!vei-. 
eh occurrences have, unfortunately, been many 
the lo(!al coal field. The financial loss due to 
)ntaneoua combustion at sea is also very consider- 
le, ai>d the casualties occiu-ring on Hritish ships 
■ne have been given as between .50 and 100, with 
total annual Slipping loss of 200 vessels. 'Jlie 
cation of safe storage of coal on the surfime is one 
considerable importance for gas-works and other 
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industrial concerns where there is the neee.s,sity for 
storing large quantities of fuel. 

Dudley (1005, MctaUmii Marlis) refers to 
sjiontaneouB combustion underground, and I’lott 
(Professor of Chemi.stry, Oxford) in his yalural 
Hiitory of Staffs, lOSO, describes in some detail tho 
firing of coal, mentioning Dudley’s work. Tho 
exjilnnation of tho phenomenon has been sought 
for many years by chemists, jiliysieists, mining men, 
and others. The oxidation of pyrites -especially 
marcaai1.c—was for long accepted us the main cause 
of spontaneous combustion (Plott); later, the absoq)- 
tion of oxygen by tho coal or parts of (ho latter, 
bacterial action, and the oxidation of other inorganic, 
material apirt from pyriti's have bi'en (lut forward 
to e,xplain t he cause of heating. Ber/.eliiis conourrod 
in Plott’s view that pyrites is the rea[Hm.siblc agency, 
and this idea prevailed until tho middle of the 
19th eentury, when Do la Beebe and Playfair (I«-tC-.50) 
discussed tho caur.es of weathering and spontaiieou.s 
combustion of coal, and suggesfed that in stacks fine 
coal is as likely to give trouble ns pyrites. The 
pyrites theory ajipears to have been doubted by 
Percy (them. News, .Inly 9, ISCtl), who di'finitcly 
ascribed to coal tho resisiiisibilify for sjiontaneous 
heating. A conqilete bibliography is not jiossiblo 
hero, but mention should be made of tho w'ork of 
Hichter (l)ingl, Poljt. .loiirn,, 1K(18, 18(19, 1S70, 
190, 193), who found that oxygen was absorlxsl by 
cmal at first ra]>idly and later more slowly. He also 
discovered that coal (nin take up large quantities of 
carbon dioxide. 

Tho next nuwt important j)iece of work was 
carried out in 1879, by Fayol f who conducted 
ex])erimeu(s on a larger scale. His main conclusion 
concerning (he stacking of coal was that it was 
neees.sary to exclude the coal from the action of air 
either by st.orage in air-tight vessels or initnersion 
in water. 

Tho general coiudiisions airived at by Fayol from 
his cxperiineids were that no rise f)f temperature 
occurs with a thin layer of slack, but that tho tem- 
])eratur(^ increases With the lu'igbt. of th(i heap (2 
metres is safe), Ihi also invest.igjited the theory 
that s]>onttincous combustion wiis, to a certain 
exti’iit, promots'd by the jircsence of moisture, and 
came to the conclusion that “ the influence of wet 
weather on the heating of heaps of coal has not 
been sufliciently marked to be observable.” 

In 189,S Dr. ,1. S. Haldane (Haldane and Meacluim, 
Trans. Inst. Min. Kng., 18!)8, 16 , 457-492) carruid 
out a very important investigation at Hamstead 
Colliery and in his laboratory at Oxford. He came 
to tho conclusion that the rate of absorption of 
oxygen by coal varies with the }H'rcentage of o.xygcn 


t " £fcutiPH mir I'A icrafloti pt l‘ uotiihiiHiloii Hpontun^p d<! la Iloulllo 
ExjjosCip & I'Alr.*' Bull. Soo. hid. Mln£Tald. 1879. II., I, [3}. I^urls. 
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in the air, tliat thi' rate ef aiworption of oxygen is 
elouhlod for every rise of 30’ (J., tliat this rate deereiuses 
as time goes on, and that the alisorplioii takes place 
at the coal surface and does not ^a'lietrate deeply. 
Haldane was the lirst tf) observe the production of 
carbon monoxide during tln^ oxidation of ooal at 
ordinary laboratory tern [H rat urea, altlnnigh under- 
greamd this gas was absent in Hanistead Colliery— 
a result which has been eontirmed by tln^ present 
author, 

Ia)WC‘h in (IK!K) (,). <Jas Light.,55, (i45) discussed at 
lengtli Ihe work of i’ercy, Kichter, and others, and 
the influence of jrvrites on spontaneous combustion. 
Lc'wes was not in full agreement with Richter regard¬ 
ing pyrites, believing that its function was to lireak 
U]» the coal during oxidation. 

In 1909 Sir R. Threlfall 1909, 7r.9-773) gave 
a valuable digest of tlie findings of the Royal <lom- 
inission wiiicli sat in New South Wales, 1890-19(M), 
on ” Ships carrying coals ” 

Since 1990 a considerable anunnit of work has been 
carried out, and an excaillent publication by d. B. 
Porter, on “ 'I’he weatheiing of coal,” summarises 
the greater portion of work carried out up to the 
year 1914, including also a number of laboratory 
experiments carried out at Mctlill I'liiversity, 
Montreal. The main factors then known to influence 
the sjiontancoua heat.ing of coal were that oxygen 
is nece.ssary for such lieating, and that oxidation 
must take })lace under contlitions such that the 
resulting heat cannot cscajio as rapidly as it is 
produced. 

From 1!H)8, onwards, considerably more attention 
appears to have been given to the subject by 
chemists. Demist,edt and Biinv, (Z. angew. Chem., 
1998, 182.'5-3.7) carried out a number of teats on 
different coals by ])Rssing a stream of oxygen over 
the powdered samjilo at tennieratures of Rl.TL. and 
160° C. These results indicated that their coals 
could bo divided into four cla.sae3 :— 

(1.) Those coals in which the temperature never 
rises above that of the bath. 

(2.) Coals which rise only slightly above the bath 
temperature. 

(3.) Coals which rise fairly high, but will not 
ignite unless the oxygen supply is carefully 
increased with the. rise in temperature. 

(4.) Coals which ignite easily—as a rule in about 
2 hours. 

According to these investigators, self-ignition 
increases in a rat io corresponding to the amount of 
moisture in air-dry coal-—^which moisture they imply 
is water of constitution. They conclude that humic 
acids are formed as a result of oxidation and that 
these acids arc exceedingly hygroscopic. They 
determined the Mauinend valuo for their samples 
(t.c., rise of temperature cm mixihg the dried coal 
with concentrated sulphuric acid) and also noted 
that the coals dricrl in a current of'-carbon dioxide 
gave a rise in tempi'rature when railed with cold 
water which was proportional to the increased 
liability to spontaneous ignition. 

- ■ Boudouard (Comi>t. rend., 1998-9, 147, 148) 
’ diacusses the production of ulmins durmg the 
€ 


weathering of coal and the connexion of the latter with 
loss in coking jmwer (Rev. Met., 1909, 6, 440 -458). 

Dennstedt and Biinz concluded that neither the 
mineral constituents (pyrites) nor organic sulphur 
or nitrogen influence spontaneous combustion. They 
point out that this projwrty dejumds on (1) the 
friability and (2) the moisture content of the coals. 
(Their work will be refened to again later.) 

Parr and Kressman (Univ. of Illinois Bull. 40, 
1919) carried out a number of tests in bins on 
Illinois coal, coming to the conelu.sion that in general 
pyrites masks the effect of oxidation of the coal 
siibstanee. With regard to the latter they consider 
there is a critical temperature above which oxitbition 
will proceed indejxindent of external conditions until 
firing takes place. 

Uj) to 1913 most of the laboratory researches in the 
oxidation of coal were concerned with the behaviour 
of coal at temperatures above 109° C. Such exjieri- 
ments carrierl- out at elevated temperatures do not, 
however, throw a great deal of light on the actual 
course of sjsintaneous heating of coal. 

Experiments were undertaken at the Doncaster 
Coal Owners’ Laboratory In 1913 to trace the oxida¬ 
tion of various part,s of the Barnsley Seam (which 
in South Yorkshire is very prone to take fire sism- 
tanoously) at temperatures varying from that 
existing normally underground (30° C.) ip deep mines 
up to a temjierature of 159" C. The results of these 
have been given in ]>aj)ers published in the Transac¬ 
tions of the Institute of Mining Engineers (1913 H 
«eq.). Li these tests the influence of pyrites was 
eliminated so far as possible by careful sampling of 
the coal and also by determination of the sulphate 
before and after oxidation. 

Tawi.l' [. 

Cotn/)ari/ion. of n/fes 0/ oxidation- of (he di^ereiU portiona of ihe 
Barnaley acam at various temperatures. 

AI>8orpt|yn lu 0 <•. at M.T.l*. pvr lOU ^ranta of Baiiipto 


‘ 




Uariialfty 

Top 



llaids 

.tai-kA 

CantR'l 

KUflH 

Bofta 

Shiilu 

At 30* ('■ after 2 lira. 

30 

18 4 

. 17-3 

. 21 7 . 


5 2 

12 .. 

7'3 

6 3 

6-3 

. 9-3 . 

... 

. 0 

•Irt .. 

3 3 

3 6 

. 2-0 

. 3 6 . 


0 H 

06 . 

19 

1-8 

. 1-7 

. 2-3 . 

— 

. 0 5 

At 50* C. ttfliT 2 hrs. 

B()-7 

30-9 

. 37 6 

. 51-0 . 

47 3 

. 130 

13 .. 

14 7 

0-4 

. 101 

. 14-3 . 

14 4 

. 3 5 

48 .. 

5-3 

3-H 

. 4-4 

. 6-2 . 

5 3 

. 1 5 ] 

96 

3-4 

3-3 

. 30 

. 30 . 

3-6 

10 / 

At 70* r. lifter 3 lira. 

51-0 

60 5 

. 590 

. 79-1 . 

73-4 

. lH-7 J 

13 . 

31-7 

31-0 

. 18-3 

. 89 4 . 

:u-5 

. 7 a t 

4ii . 

8-0 

8-0 

. 10-7 

. 13-6 . 

U 6 

8 6 1 

9« 

6-2 

fi-l 

. 8-4 

69 . 

84 

• 1 

At C. aftiT 3 litH. 160 

. 157 

. 146 

. 207 . 

208 

(about) 


12 

.. 52-4 

. 53-2 . 

51 2 

70-5 . 

75-2 . 

- 

4H 

.. 19-2 

. 33 5 . 

26 0 

37-0 . 

331 . 

- • j 

90 

.. 12-9 

. 18-4 . 

22 4 

17 8 . 

■ 

8 1 

(al)out) 

At 120“ f: after 2 

liis.411 

. 285 

(330) 

:33r.) . 

(380) 

- 

13 

.. 110 

94 


134 . 

134 


48 

.. 40-0 

. 40-4 . 

53 8 

48 5 . 

55 . 

— 1 

06 

.. 2H-4 

. 29-3 . 

41 0 

39 9 . 

41 3 

— j 

Atl40"C.afU*r lUir8 -- 

. 620 . 

770 

860 . 

891 . 

— \ 

2 

.. 741 

— . 

— 

— 

-■ 


13 

. 170 

193 . 

242 

203 

346 

" 1 

4H 

. 79 

H4-7 . 

113 5 

110-8 . 

108 . 

- \ 

96 

.. 53 5 

. .57-3 . 

80 3 

69 5 . 

71 



% 


% 

O' 

% 

"" 1 

For rKporlmoLts 
at 30“ 0. 1 

'n,o 7 

. 5 5 . 


0 . 

— 

.3 3! 

(.Ash 3 

.. 170 . 

14 

6 . 

— - 

72 0 

For pxpfrlmeiitf 

fHjO 8 

.. 5-8 . 

25 

7-80. 

9 83. 

4 8 

lit 611” C. 

^Ash 3-5 

. 25-8 . 

3-20 

4-25. 

3 85. 

63 3 

For exprrimeiiUi 
at 70“ aud • 

H.O 7 

. 6-41. 

4-24 

9 81. 

9-06. 

5-28 

1 Anh 3 

.. 13-10. 

4-80 

2-70. 

6-20. 

68-0 

For cxpftHmonts 

1 U.O 7 

.. 6-36. 

4-00 

8-60. 

0-85. 


140* 0. 

hih 3 

.. 16-26. 

2-30 

3-00. 

£05. 

— 






iournal of ihm Society of Chemical tnduelry, “ 

April 4, 1924.) Gbaham.—^Tbk Spootankocs Combistiosj op Coal. 81T 


Experiments were carried out on the relalivo ratc.s 
of oxidation in a current of air of the various pf)i1 ion.s 
into which the Barnsley scam could he easily 
separated. These include (in order of their jKisition 
in the seam)— (1) top softs, (2) black shale from 
dirt band, (')) Barnsley hards, (4) Barnsley softs, 
(5) Jacks, and (C) cannel. Mother-of-eoal, mineral 
charcoa!, or fusain was also tested—this sample 
being taken from the top softs. The .-laniples wen? 
tested for oxidation in the moist condition (w.itcr, 
0-7%). In every case the rate of absorjifion Avas 
found to diniintsh rapidly ndth time. 

Tho oxidation of these samples is of intere.st rvlien 
looked at from the point of vi(!W of Stojies' ela.ss fica- 
tion (Proo. Roy. Soe., 1919, B90, 470) of the 

ingredients of coal.s—^aiiiee *ihc hard coal exjierinK'nted 
wi*h • ta hlentical with durain, whilst the Barnsley 
i “top softs” were mostly compo.sed of 
1 a' mixed with vitrain. 'i'he “top softs” 
fp yOably contain rather more of the vitrain than 
tho Barnsley softs. Table 1 shows the rate of 
absorjition of oxygen at l.J or 2, 12, 48, and 90 hour.s 
re.spectively at the several temperatures, together 
with analyses showing ash and moisture (content of 
these samples. The rate of absorption and total 
volume of oxygen takim up increase with rise, of 
t('miB*rature. The form of tlio curve, however, was 
found to be much tho same at the various tem- 
jM.'ratures examined. 

The influence of fineness of division of coal was 
also tested. The rate of absorption, though increasing 
with fineness of division, was not found to bo pro¬ 
portional to the mesh of sieve used. For example, 
the rate during tho first 120 hours of oxidation of 
Barnsley hard coal of 30- to tlO-mesh was on the 
average 80% of that of t-oal jiassing 2(K)-mc.sh 
(Winmill, Trans. Inst. Min. Eng., 46, 503). Similar 
results were obtained by the present author for the 
influence of size on the relative amounts of various 
ga.ses ailsorbed by coal—indicating that the available 
sm-faeo of tho jiartiirle is much greater than that 
c.ik ulated from external dimensions. It was evident 
that for practical purposes rates of absorption could 
be determined on samjiles sieved through a 00- or 
90-inesh screen. Tho absorption of oxygen was found 
by Winmill to vary according to the equation 

Absorption=Kv'partial pressure of oxygen. 

'Tom this equation it is evident that to prevent 
ixidation, the supply of oxygen would require to be 
•ompletely topped, c.ij., 5% of oxygen would still 
auise oxidation at half the rate of ordinary air. 

t dne of the mo.st important results of the Doncaster 
iboratory experiments was WinmiH’s determination 
the heat produced during oxidation. The deter- 
ination was made in a Dewar flask as calorimeter, 
te<l with thermometers and a regulator which 
iontrolled tho temperature of tho oil bath in which 
ho flask waa immersed. The regulator could be 
el so that as tho temperature of the contents of 
he flask rose, that of tlio bath followed 0-5° C. or 
von less below. The heat production during 
■xidation of coal at 40° (soft coal) and 65° C. (hard 
oal) was found in each ease t6 equal 2-1 calories per 


o.c. of oxygen absorbed. This 's approximately 
half tho Inait jirodiiced when 1 e c combines with 
coal during conqilete comlaLsIien at high tem- 
lieratures. With the aid of this value and on the 
assumption that it held good up to I20' it was 
{Kissible to obtain an approximate viduc for the rate 
of heating of coal from the enr\cs tor rate-s of 
oxidation at different temperatures, assuming no 
heat loss and in the first instance no moist ure iiresent. 

T'hese results made it clear hoiv spontaneous (Com¬ 
bustion occurred A rajiid absorption of oxygen at 
a normal temperature, e.g , .‘ill ’C, would raise tho 
temperature of the coal if I lie heat were not. di.ssipatcd. 
'I'he coal at tho elevated ti’mperature w'oukl absorb 
o.vygen at an increased rate with further |>roduotion 
of heat, the latter raising the coal to a still higher 
tenqieratiire, and so the cumulative elleel wouhl go 
on until the coal actually fired. 

Ajqiro.ximate calculations have' bi'cn made for the 
time taken for the variolas samples of (uial exfieri- 
mented w'itli to become healed sjionlaneously to 
129° (1. At this tmiqsTature there is no doubt that. 
the further sujqily of oxygen viould cause the 
material to lire in a .short time. These calculations 
were based on a value of ()-3 for the .specific heat of 
coal and on the assumption that the rate of oxida¬ 
tion of the dried materia! would be the same as that 
of the sample as tested, i.c., with natural water 
content. Although subsequent, experiments have 
shown these assumptions to be incorrect, the cal¬ 
culation ligures mav be of interest as giving an 
indication of the relative times taken by tho various 
poition.s of the Barnsley seam to reach a tem- 
jxirature of 129° 0. starting from 39“ tl. 

A high rate of oxidation of the coal is not, however, 
the only factor governing the liability of a coal to 
spontaneous combu.stioii It is clear hat a most 
imjiortant jirojiert.y is that of friability, since results 
of v'arious investigators (esjiecially Winmill) on the 
ellect of size, and abo the author's experiments on 
tho mpe meability of coal, show that the production 
of fine dust is a necessary fac'or. For example, 
tho cannel coal experiniented with .showed quite a 
considerable oxidation, but it is extremely unlikely' 
that thi.s material by itself would b resjamsible for 
heatuig owing to its exlremely stron texture. 
Barnsley softs, 35J hours ; lop softs, 37J ; Barnsley 
hards, .53J ; cannel, 77 ; “ .lacks,” 82 ; black shale, 
422 hours to reach .50". 

An interesting experiment wa( carried out by 
Winmill on the rate of heating e>f Barnsley soft coal. 
The coal dust wws dried in racuo and oxygen admitted 
only ju.st so. fast as it waa absorbed by tho coal 
until the temjierature reached 90° t!., when a slow 
au' current was maintained in order to sweej) out the 
products of oxidation. The exjierimental results 
are given in Table II. 

'I'AUI.K ]l. 
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During the heating of undried coal, however, a 
very conBide/rablo loan of heat occura through eva|K)ra- 
tion of the contained wati'r. The moisture content 
of the coal is, therefore, a very important factor. 
This point will be discussed later. 

Influence of pt/rilee. 

Many inve.stigators (I’lott, I’arr and Kressman, and 
at one time J. S. Haldane) have believed pyrites to 
bo the prinei]>al cause of trouble, whereas others, 
including Richter, Fayol, and Ijcswcs, considered that 
it played a secondary i>art. It was generally thought 
that tins two princii>al forms, cubical pyrite and 
orthorhombic inarcasite, diU'ered considerably in 
their ease of weathering—^tho latter being affected 
by oxygtai and moisture much more rapidly than 
the former. That the pyrites theory was not neces¬ 
sary to explain all cases of spontaneous combustion 
was clear from the DoncasUir Laboratory experi¬ 
ments on samples from tin; Ramsl(>y seam. In other 
coses, however, the facts pointed to the pyrites 
^ being the principal contributory cause. For example, 
' associated with some seams arc bands of inferior 
material containing jyyrites, and in many cases such 
seams arc found to be. particularly liable to heating. 

Wiiiniill measured tlu' rate of absoi-ption of oxygen 
•by pyrites at IK) ’, and found that when finely ground 
i.e., to pass a (K)-mesh sieve, the material oxidised 
rapi(ily. h’ineness of division was shown to be of 
much greater importance than in the case of coat. 

Several dilferont varieties of jwrites were tested 
by Winmdl (Trans. Inst. Min. Fng., lt)l(i,51. .TOO—oOO), 
wlio also examined the influence of fineness of division 
on rat(! of oxidation. Some of his results arc given 
in Table HI., in which is also given for comparison 
the rate of oxidation of Rarnstey hard coal samples 
composed of jiarticles of similar size. 
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Pyrites ampi ■ no. 1 was from a North S'afTord- 
shire seam and (aamrred m'xid wi'h carbonaceous 
matter to the extent of 81-3% FeSj; the oxygen 
alrsorption ij, however, calculated lo UH)% pyrites. 
Sample no. 2 was from the Barnsley scam, and was 
found in argi; c ystaltinc masses which remained 
untarni.Hhod over long periods of time. Winmill s 
jxssults show that the sc ond s mple, although in (he 
coarse condition al)sorbingj,^Qlativcly little comjxired 
with the iStalfordshirc vari^y, when ground to pass 
a 2d0-mo<h sieve absorbs oxygen at much the same 
rate as the ^IJordshire variety passing OO-mesh. 
ITio rate of abaction of oxygen by coal sieved in a 
similar manap^ no- 2 pyrites sample indicates- 
clearly howii^f coal partWoa has a muck 


smaller influence on rate of absorption. Winmill 
states that by washing the pyrite ( with dilute 
hydrochloric acid and thus removing the products of 
oxidation, the power of absorbing oxygen is very 
largely restored. The absorption of oxygen by coal 
cannot be renewed in this way, although Tideswell 
and Wheeler have forrnd that by heating the sample 
after oxidation to a temperature of 200° C. in vacuo 
the oxidation complexes, or some of them, are decom¬ 
posed, and the affinity of the material for oxygen 
at ordinary temperatures is renewed—a moat im¬ 
portant result which will be discussed later. 

The reaction generally believed to take place 
during the oxidation of pyrites is given by the 
equation :— 

2FcS2+70j+2Hj0=2FeS0i+2HjS04 
Ferric sulphate may also be formed, but not generally 
to any considerable extent until all pyrites has dis¬ 
appeared since ferric sulphate will be reduced by 
pyrites. Moisture is essential for the reaction. The 
author has confirmed Winmill’s results, having found 
that even the most stable form of pyrites when 
Xmwdered to pass a 2!)0-mosh sieve absorbs oxygen 
rapidly. The heat produced during th oxidation 
of t)yritcs has been calculated by Parr and Kressman 
(Univ. of Illinois Bull., 1910, 8, no. 1(5, 33) indirectly 
from Sommermeicr’s figures for the heat of combus¬ 
tion of ferric sulphide to ferric oxide imd suljffiur 
dioxide. The value obtained (;or osponds to 4-1 cals. 
X(or c.c. of oxygen absorbed during the atmospheric 
Oxidation of x)yrites. Winmill determined the value 
experimentally at 40° 0. in the apparatus whi h was 
used for the similar determination of the heat pro¬ 
duced during the oxidation of coal. Ho obtained a 
mean value of 4‘.T calorics with an error of 1*3 cals. 
Ho considers the valut! under mine conditions to 
bo 4-3 cals, per c.c. of oxygen absorbed. This is 
]u8t twice the heat production found during the 
absoqition of a similar amount of oxygen by coal. 
These results arc most imijortant, as they indicate 
in a very elt^ar manner when and how pyrites may bo 
a dangerous factor in spontaneous combustion; 
wlien u is finely broken up or disseminated through 
carbonaceous material, rapid absoq)tion of oxygen 
may occur with considerable evolution of heat, and 
consequent I.emperature rise. Since (he rate of 
oxidation of ))yritcs has been found by Winmill to 
be doubled for a rise of 10° in temjxwaturc, this 
absorption of oxygen by j)yrites will bring about a 
much more rapid'rise of t mperatnre than the oxida¬ 
tion of carbonactxius material alone. The facts that 
the rate of oxidation of pyrites at any given tempera¬ 
ture does not fall oil with time so rapidly as that of 
coal, and also that the oxidation may be increased! 
by washing awaythe produ(its (ferrous sulphate etc.),; 
tend to render the presence of finely disseminated/ 
pyrites exceedingly dangerous. Reference has al¬ 
ready been made to the belief that cases of spon ■ 
taneous combustion in coal ijiles are more prevalent., 
after showery weather. The author believes that «! 
probable explanation of this is that oxidation oij 
pyrites is accelerated through the removal, of thoj 
products, and the warm solution of these draininui 
to other parts helps to start the oxidation of fresh; 
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material, probably pyritic in nature, at a higher 
temperature. It is obvious that even a small amount 
of pyrites, owing, to its rapid oxidation, may raise 
the temperature of carbonaooous matter to a point 
at which it will absorb sufficient oxygon to carry 
on the combustion of the mass per se. 

In the researches carried out in the Doncaster 
Laboratory and later in Birmingham, it was goner- 
ally fouiui more convenient to use coal samples 
crushed to pass a 60-mesh sieve, since the early 
experiments showed that the dilfercnce in rate of 
absorption of dust of this fineness awl that, passing 
200-me8h was the same within experimental error. 
A vessel containing a known weight of coal dust 
mixed with glass wool was immersed in a thermostat, 
and a steady stream of fresh air from outside di-awn 
by means of an aspirator through the mass of coal. 

I The glass wool ensured that the air current did not 

I follow definite channels in the dust, but percolated 
the mass of the, coal. Samples of the issuing air 
stream were taken at intervals and analysed in the 
laboratory form of Haldane gas analysis apparatus, 
for carbon dioxide, combxxstible gas, oxygen, and 
nitrogen. At the higher temperatures of oxidation, 
tests for carbon monoxide were carried out in a 
modification of the Haldane ajrparatus designed for 
the purpose.* From the. analyses of the .samples 
and a measurement of the rate of flow of the aspirator, 
the rate of oxidation at any time could be calculated. 
As the rate of absorption of oxygen diminished, the 
rate of air flow w.as slow'ed down in order to obtain 
suHicient vitiation of the air to render the errors of 
analysis as small as possible. In carrying out 
oxidation in oxj'gen it has been found to'be more 
convenient to use a more direct method in which the 
oxygen is pumjx'd backwards and fo/avards from a 
reservoir to the reaction fla.sk by means of a s mjdo 
intermitteut-pre8.sure device worktxi by a water 
siphon, the gases being withdrawm at intervals from 
the reaction flask and reservoir, measured, and 
analysed,! 

The author has recently used a third method for 
measuring rates of absorirtion and also total oxygen 
absorbed, in which a simple form of cinadation 
aj)paratus is employed which can easily be fitted \ip 
in any laboratory. A full description of this is to 
be published shortly (Circulation is ])roduced 
through the reaction vessel and a Winchester bottle 
by pumping the gases backwards and forwards with 
the aid of the above-mentioned sy.stem from a 
burette through small mercury valves arranged so 
that the current of gas always ]iasscs in the one 
direction. The burette and Winchester are innner.sed 
in a well-stirred W'ator bath, or preferably a tluTino- 
stat the tomperaturo of which can be read to 
()’b2‘'C. The reaction ves.sel is immereed in a- 
thennostat at the desired temperature and con¬ 
nexion made with capillary tubing. The total 
volume of apj)aratus is Imown, and volume readings 
may be taken at any time and also samples with- 
ilrawn for analysis. Vciy carefid temperature and 

• Qriiham and Wlnmlll, ohem. Soc., Trans., 19X4, lot. 

t praiiaro and Hill, Tranji.‘ ln»t. Mia. Eng., 1618, *mxldlaable ConiU-' 
tuCTU d Ci*j.^att ll," , 


pressure readings are, of course, essential. Circula¬ 
tion at a rate up to 5fM)i) c.c. ]ier hour may be 
produced. 

In 1915 Winmill (Trans. Inst. Min. Eng., 1916-16, 
51, 493) examined over 45 dilTcrcnt samples of coal 
and associated material from dilTcrent pints of the 
British Isles. In his results, wbich are, or oxidation 
at 30° C., and in some oases C>0“, he dillcrentiates 
betw'ce.n the total absorption of oxygon and that 
used in the oxidation of pyrites, the amornit of the 
latter be ng determ nod from the increase of sulphate 
content. Comjinrison of the various samples is 
made by the amount, of oxygon absorbed in 96 Lours. 
Those from the Ba nsli-y seam showed abHor^ition of 
from 3lK) to .500 e.c jier 1(M> grams, Antliraeito 
samp os showed an absorption ol 272 and 381 o.(f. 
respectively at 30° C At 60’, however, the antliraeito 
appeared to absorb very little more than at 30°, thus 
diftering very coii.siderably from tlu' BaniKlcy coal. 
South Wales steam coals gave figures varying from 
79 c.c. to 134 C.C., whilst a tcmjierature of 60° C. 
produced only a slight increase in the amount 
ab.sorbed. 

Norlhumberlund and Durliam coals with two 
exceptions gave absorptions of under 3(K) c.c. at 
30° C., w’hilst at the li gher t.eni])craturc in tlio one 
case examined twice ns much oxygon w'as absorbed, 
TTie Main scam and the Yard coal showed ab.soiptions 
of 527 and 623 c.c. rcsjiectivciy, the latter taking up 
131*5 c.c. at 0)°0. A certain amount of pyritic 
oxifiation occurred with the former, whilst a sample 
of waste coal from this scam show'ed a total oxygen 
ab.sorj)tion of 511 c.c., pyrites being rc.s]ions bio for 
almost half of this. Tlic higher rate of oxidation 
W'as however, not always found to bo accompanied 
by prevalence of spontaneous combustion under¬ 
ground, since mining conditions may lie such as to 
preclude the possibility of much small coal being 
k'ft underground in tiie wa.ste. On the oilier hand, 
tlio samples from the Main .seam were from one of 
the few pits in which gob fires occur, although in 
normal working these api>ear to be rare. Samples 
taken from the Biillhur.st scam .showed alisorptions 
varying from 81 c.c, to 107 e.i'. at 3l»"(!. ; at 60° C., 
however, the absoiption apjiearcd to bo nearly 
doulile—thus differing from the anfhra('ite.s and 
South Wales coals. The cau.se of trouble in the 
Bullhurst seam apjx-ars uiuloubtedlv to lie due to 
pjTitic oxidation ; when this reaction has raised the 
tem])erature to a certain point, tlio oxidation of the 
coal w'ill then produce .sufficient lieat for the eom- 
bustion to eontiniic. On tiio otiier hand the samples 
of coal from the Tliick scam of South Staffordshire 
all showed ahsorjifiens of 3(0 to .5;i0 c.c. Such 
ahsoqition, esjaicially the latter amount, olas.ses the 
coal as dangerous. Of the s.amples from Ayrsliire 
two showed high absorption—Bottoii. coal and 
Middle coal 502 e.c.. Top coal (No. 3 seam) 392 e.e., 
wliilst at 60" tile first-mentioned sample absorbed 
1100 c.c. The “ smithy ’ coal w'liich was suspected 
showed very little absoqit on (124 c.c.). Hie 
time/absorption curves were all of tlie same tj-jie, i.e., 
showing rapid initial absoqition which fell off 
quickly with time. 
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Witimill HiimmariBfK his conclimionH as follow.s 

(1.) Coals liku niithracito and Welsh steam coals, 
which have a small deliiiite capacity for 
oxygen, which is not altered by increase of 
temiicrature (at any rate up to 60'’ C.) and 
cannot therefore fire spontaneraisly. 

(2.) floals M'hich liave a low rate of oxidation, the 
capacity for whii;h does increa.s(! with tem¬ 
perature, hut are not liable to spontaneous 
combustion unless mi.xcd with pyrites. 

(3.) (loals which have a suflicicntly largo rate of 
oxidation to give rise to fires without the 
intervention of any other suhstance. 

Those coals considered by Wininill not liable to fire 
usually absorb loss than 20(1 e.c. of oxygen in 96 
hours at .30° C., and those liable to fire well over 
300 e.c. 

The. iiijlucnc-c of tnoinitirc. on rale of o.ruhUion and on 
■iponkmeoHS healinij. 

An examination of the literature of (he subject up 
to 1909 reveals a jironouncod ojiinion in favour of 
the idea that moisture e.xeits a marked accelerathig 
action on the liability of coals to fire both during 
shipment and more csjieeially when duni|s'd in largo 
])ilea. 'I'hrelfall, referring to the English (lommissiou 
of 1876, stat.ed that an examination of the evidence 
show'ed this to be very largely a matter of impression 
only. In 1914 (Trans. Inst. Min. Kng., 191.'>, 49, 35) 
the author endeavoured to decide the matter by 
carrying out ex^v'riinents upon the rate of oxidation 
of Barn.sley haixl coal. 

’’"OxidaJion at ‘M)" —(1) Aftiw heating at 100° 
in vacuo, the subsequent oxidation being carried out 
in dry air ; Oxy gen absorjition hmnd in 96 hours — 
258 e.c. (2) Undried .sample, suKsequent oxidation 
in a current of air saturated M'ith water at 30” 0. ; 
Oxygen alisorption—414 c.e. (3) Sanqile boated for 
10 hours in va-cno ; subsequent oSidation in air 
saturated with water at 30° C. : Oxygon absoiqition^ 
440 c.e. (4) Undried sample containing 7% of water 
in air from outside : Oxygen absoiption -435 e.c. 
(5) Sample dried in raciio over sulphuric acid for 
5 days, oxidation in dry air : Oxygen absoiqition in 
96 hours- 265 e.c. (6) Sample dried in. vacuo over 
sulphuric acid for 4 day.s, then heated 5 hours in vacuo 
at. 1(X)" 0., oxidation in current of dry air; Oxygen 
absorbed in 96 houi’s= 270 c.e. 

Oa-idation at .50° fl---(7) Dried in vacuo over 
sulphuric acid (28 days), oxidation in drv air : Oxygen 
absorbed in 96 hours= 058 c.e. (8) Dried in vacuo 
over sulphuric acid (24 days), heated in vacuo at 
UK)° 0. fo^ 20 hours, followed by oxidation in dry air : 
Oxygen absorption -650 c.e. (9) Dried in vacuo 
over Hulphurio acid (28 days), oxidation in cuirent 
of air saturated with waterVat .50° C. Oxygen 
absorption in OOhours—945o.c.‘" (10) Undried sample 
containing8%of water: Oxygen absorption=850 c.c. 

These results are taken from rate of oxidation 
curves and given^^..o.c. at N.T.P. jxir 100 g. of 
dry' dust for 96 oxidation. 

The rates of •o:iq(&tion of (2), (3), and (4) were 
almost idonticalf'^tl^ (1), (5), and (6) had practically 
the same value/jtdiich is, however, approximately 


two-thirds of the, rat(‘ with moist air. Similarly (7) 
and (8) w'cre identical and about two-thirds of the 
value of (9). 

These results were iu agreeniont with those of 
Mahler, who foiinil that coal when heated under 
pressure in the Mahler bomb absorbed more in the 
moist condition than when dry. The experiments of 
Richter (1870) gave contrary results (see later). 
Mention must he made here of the work of Katz 
and Porter (1917), wlio eomjiarcd the oxidation of 
two coals at 25° C. (Illinois and Pittsburgli coals) 
over a prolonged period (1(K) days), in tho dry and 
moist condition, tho former condition being attained 
by desiccation over jihosjihoric oxide in vacuo, (ir 
in nitrogen, whilst the moist sanqiles were air-dried. 
lOO-gram samples (ground to ]>ass 80-mesh hut 
stopping on 100-mesh) were jilaeed in flasks of 4J 
litres <aq>acity, Avhieh W'erc immersed in a thermostat 
at 25° and connected to a manometer in which 
changes in pressure w'ere noted at intervals. Dryness 
favoured the rate of oxidation of tho Illinois coal, 
whilst the Pittsburgh coal oxidised slightly more 
slowly when dry than when moist. 

Tho question of tlu' dilferenee in rate of oxidation 
of coal dry or moist is of more interest theoretically 
th.an practically, since coal in its natural condition, 
either underground or when stored in piles, will as 
a rule eont.ain moisture iu quantity to produce the 
maximum rate of absorjition. I’he actual heating 
of .coal will of course he retarded, since in tho first 
place tho greater the moisture content tho higher 
will be the spoeifie heat of tho material and, what is 
more import.ant, this moisture has to be completely 
evaporated before the m.atcrial rises in temperature 
above 160° C. —a ])roccss requiring a considerable 
proportion of fbe be.at ])rodueed even by a readily 
oxidisable coal (tbe evaporation of 10 grams of 
moisture from 100 grams of coal would require an 
amount of heat equivalent to that produced by the 
absorption of approximately 3 litres of oxygen). 

These experiments w'ore carried out not only for 
the purpose of aseiu taining the influence of moisture 
hut also to decide the quest ion of the mrt. played by 
bacteria in the react ion. 'The sha|io of the oxidation 
curves in the I'u'st instance and tho fact tliat the 
persistence of this sha])c is cv'ident .at temperatures 
up to 160° (I arc strongly against the view that 
bacterial action is responsibie except to .an exceedingly 
small extent. In a recent paper on tho s]X)ntaneous 
combustion of hay (Fuel, Dec., 1923) .1. S. Haldane 
has shown the typical shape of a curve obtained with 
oxidation w'hich results from bacterial action. 

In the author's oxjieriments tho fact that coal 
sterilised at 100° 0. g.ave the same absorption (when 
oxidised under similar conditions in regard to moisture) 
a.s tho unsterilised material clearly showed that 
bacterial action played no part in the oxidation of- 
Barnsley coal. On the other hand Potter* concluded 
that alow oxidation of amorphous carbon and coal 
occurs at temperatures up to 40° C. through the 
agency of bacteria [Diplococcus). Tho insufficient 
prediiutions apparently taken to prevent oxidation 
of his samples during sterilisation wifi, cxplam the 


•Proc. Eoy. Soc., W08, B*t, 23», 
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absence of any appreciable amount of chemical 
oxidation taking place at low temperatures, although 
in his experiment at 100" C. one would have expected 
a measurable amount of carbon dioxide to be pro¬ 
duced during the 20 days of his experiment. The 
quantities of carbon dioxide given oil as a result of 
bacterial decay were exceedingly small,' and heat 
produced in such a way is negligible compared with 
that from the chemical oxidation of a coal freshly 
exposed to oxygen, oven though the household coal 
used was somewhat coarse (viz., passing a sieve of 
10 meshes to the inch and retained on one of 20). 

From the practical jwint of view, it would thus 
appear that bacterial action may be safely excluded 
as a factor of any importance in the spontaneous 
nbustion of coal. 

Adsorption of gases by carbon. 

VU coals, like charcoal, have adsprptivo capacity for 
les. This projierty has been stmbed in detail for 
•ions gases under v'arjnng conditions of tempera- 
e and pressure, on moist and dry samples of coal, 
e amount of gas taken up is for the leas nvadily 
iorbed gases a linear function of the partial iircssure. 
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t was not, of course, iwssible to determine the 
orjition of oxygen directly, owing to the impos- 
lity of flilTeronliating between adsorption and 
mical oxidation. An indirect determination of the 
mnt which uould jirobably be taken up by fresh 
1 was made by a.scertaining the adsoqrtivo capacit y 
ixidised dust for oxygen and nitrogen ; and from 
nnjiarison of those with the figure for the amount 
nitrogen taken nir by the unoxidised material, 
igure of 65 c.c. adsorbed per 100 grams under 
tra. of oxygen at 30° C. is obtained. When the 
tial pressure is one-fifth of this (».«., for the amount 
ixygcn in ordinary air) it may be ex|>eeted that 
quantity of oxygen adsorbed by coal will bo about 
c.c. per 100 g. of dry dust. It was found that 
ist coal dust {i.e., containmg about 10% of 
isture) in general reduced the adsorbing capacity 
kho dust to one-third of the value shown by the 
id material. 

t will be seen that the actual volume of oxygen 
orbed by coal is small and that in the main the 
stion is a chemical one. At the same time it is 
lent that adsoqrtion plays an effective part in 
reaction by bringing the oxygon molecules into 
mate contact with the readily oxidisable con- 
uents. The heat produced by the adsorption of 


oxygen is very small- being, according to some 
exiKjriraents of the author's, about oiic-twentieth of 
that produced during the chemical oxidation. Par¬ 
tington’s suggestion (1919) tliat adsorption alone is 
responsible has been shown not to be in acoordauco 
with experimental evidence (Wheeler, t'hcm, Soo. 
Trans., 1918). 

References have already' been made to the view 
that the moisture content (and cs])ccially that after 
air-drying) is a criterion as regards the liabilitv of 
coals to sjamtancous combu.s1ion. It seems clear 
that moi.sturo (as found by an ordinary moisture 
detennination at 195°) may bo held by the coal in 
one or more of three dilferent ways : 

(T.) Chetmcallij-eoinbined owing to the existence 
in the coal of ci^rtain substances wdiich combine, 
with moisture to form compounds of the nature of 
hydrates. Some of these on heat ing to a tem|x;raturo 
of about 1(K)° C. appear to deconpiosi- with evolution 
of moisture. 

(2) Adsorbed moisture, retained on the free surfaces 
of the coal. With a considerable amount of adsorbed 
moisture the coal may still be quite dry to the touch. 

(3) Adherent err capillary moisture —adventitious 
moi.sturc—producing a feeling of dampness, or 
making the sample visibly wet. 

It seems to be well established that part, at any' 
rate of the ahsoiqdion is connected with the presence 
of subatances which on heating evolve moisture- 
substances which arc siqqxised by many (Dennstodt 
and Biinz etc., loc. cit.) to be of humic, or ulmie 
(Schrader) nature and which giv'c on oxidation 
hygro.s(!opic acidic substancos. 

It. seems probable that in the bituminous coals of 
high moisture content these substances may be 
present, whilst in coals such as Smith Wales steam 
they appear to bo almost entirely absent.* Possibly 
the increased rate of oxidation of the moist sample, 
may hi; connected with the oxidation of hydrated 
compounds, the formation of the hydrate, which 
is so readily' decompo.sed by heat or desiccation, 
being necessary before such oxidation can take 
place. Adsorption alono cannot be resjamsible for 
high w'ater content if the adsoiption curve for gases 
can be oomjiared with thosi' for water—South Wales 
anthracite adsorbed slightly more gas than the 
Banisley softs, whereas its moisture content after air- 
drydng is about 1 %, that of the Barnsley softs being 
about 5i% under laboratory conditions. 

The author’s experiments uywn the products of 
oxidation at temperatures of 100° (!. and below 
have shown that a considerable proportion of the 
oxygen absorbed reayipears as moisture. During the 
first 5 hrs. at 50“ C. 28’5%, and after about 100 hrs. 
nearly 40% of the oxygen which had disappeared 
has reappeared in the fonn of moisture. It is pro¬ 
bable that the oxygen reappearing as moisture in 
this w'ay first forms hydroxyl grou|B and that these 
are subsequently split off at a tcm]x?rature of 110° 
(the coal being heated to this temperature for the 
determination of moisture). Earlier experiments 

• It ehould bp noted that In the antlior’s cxi«Tlmontii on flii’ Infliipnco 
of water on the rate of oxidation, the molBturc content of the orlitinol 
coAl on olr-drylng was hlahor than thot of the coul>» u^cd by Kat* and 
Porter, who olitainod contlictlng results. 
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hail shown that the products of low-temperature 
oxidation consisted of small quantities of carbon 
dioxide and monoxide. The production of these 
expressed as a piirccntagc of the oxygon absorbed 
increased with time at any one temperature, and also 
increased with ternperattire. nma for Barnsley coal 
oxidised at 30° C., the amount of carbon dioxide 
produced expre.ssed as jiereentago of the oxygen 
absorbed equalled 

ail” I'. 60" 0. 70“ C. 100’ 0. 

At 4th hour . ll .. 3 .. 3-8 .. 4 

At I2(lth hour 4 3 7 7 .. l'3 r. .. 20 

The production of carbon monoxide in the initial 
stages of oxidation at 20° was 0-5% of the oxygen 
absorbed, rising to 0-7, whilst at 30° it was 1-0. 

The average production of carbon monoxide 
expressed as jx-rcentage of oxygen absorbed over the 
first 1(K> hours of aiisorption ha.8 lieen found to 
be as follows :— 

CO prodiicr'tl (144 
T*’!!’[H till mu f'! <i\v«*‘ii 

'■ C. ulHiirlx-il. 

•^0 .. . (17 

nil .. 1 (» 

70 . . . ” II 

101) . .. 1! M 

I in f> 0 

no .. 7 0 

Oxidation of a sample of coal from the mid-seam 
Ayrshire showed (at 30° (!.) a carbon monoxide 
production varying from 1-2% during the first 50 lira, 
of oxidation to 2-0% after nearly txvo years’ oxidation 
at about 20° and subsequent oxidation for 44 hours 
at 30° (1. The carbon dioxide production after this 
prolonged oxidation was lc.s.s than 20% of the oxygen 
absorbed. 

With other coals, however, a smaller pro]K)rt.ion 
of carbon monoxide has been found. Thus samples 
from the South Staffordshire thick coal (Brar.ill 
section) were found by the author to give carbon 
monoxide corresponding to 0-3% of the oxygen 
absorbed at 3(1" whilst similar results were found 
with fusain (Trans. Inst. Min. Eng., 1923, 66, [12] 
41) and anthracite. Judging also from the vitiation 
of the air at the coal face in the Warwickshire thick 
coal seams, and the eight-foot co^n South Stafford¬ 
shire, these coals appear to give ® considerably less 
carbon monoxide for a definite absorption of oxygen 
than does the Barnsley coal. Knowledge of the 
carbon monoxide and dioxide production relative 
to the oxygen alssorbed is, of course, e.s.sential before 
deductions can be made from analyses of sainyiles 
underground cSiicerning the approximate tenqicraturo 
which coal or carbonaceous matter buried in the 
wa.stc has reached. 

Jnjlwnce of eomposition. — {a)by ultimate 
tt’ ofi/iss.—Wheeler has sliowa'^wt, the temjicraturo 
of ignition of coal dust by the oxygen 

content - the greater’ the 'latter thq; lower the tem- 
peratifre of igiiit^^^Wimnill’s ri^Milts also indicate, 
with one or twmjBKptions, that the greatest oxygen 
ab^rption anc^Pgroatcr liability to spontaneous 
combustion is found with those coals containing 
a high percgh®o of oxygen. For example, the 
oxygen pereont^e of the Barnsley seam coals was 
between and 13. The high percentage must not 
be token by IjCfelf as the deciding factor,. hut, as .j 
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both Wheeler and Winmill hove pointed but (these ' 
investigators being thus in agreement with Denn- 
stedt and Biinz), a high oxygen percentage probably 
indicates the presence of oxygenated compounds 
which arc readily oxidbable at ordinary temperatures. 
It seems probable also that these oxygenated com¬ 
pounds have the property of holding moisture as 
a loose chemical compound. From the experimental 
evidence available the author has no doubt that 
there are slight differences in constitution in the 
readily oxidisable constituents of various coals 
liable to spontaneous combustion and most probably 
in the proportion in which they are pre.sent.> 

(b) As shoim by solvent aotion of pyridine. Bedson, 
the pioneer as regards the use of this solvent for coals, 
believed that the extract, described as resinous, 
contained the substance responsible for the ready 
oxidation of certain coals. Lewes' and J. B. Porter* 
concurred in this view. Dennstedt and Buna* 
examined the action of several solvents and concluded 
that the portion insoluble in pyridine was responsible 
for the main heating effect observed for the lignitious 
coals examined, as tested by their method, which 
involved heating m a current of oxygen at a high 
temperature. On the other hand NUbling and 
Wanner' found that the residue obtained by them 
had a higher ignition tem|)erature than the original 
coals, whilst the extract had lower. Some careful 
experiments were carried out by .1. Hill and the ■ 
author* to a-scertain the ] 4 art played in low'-teraper- 
ature oxidation by the a an<l the Ip+y) constituents, 
i.e., the portions respi'Cting insoluble and soluble 
in pyridine. Barnsley soft coal was extracted with 
pyridine in an atmosphere of nitrogen under reduced 
pressure and at a temjKiraturc of about 40° C. in 
order to avoid decomposition (c/. J. Harger, 
J., 1914, 389, and llUngworth, Trans. Sth. Wales 
Inst. Min. Eng., on the increased solvent action of ^ 
pyridine at high temperatures). 

The results (Trans. Inst. Min. Eng., 1917, 54, 197) 
showetl clearly that the “ a ” coinpound—or 
insoluble portion—still contained the constituents 
responsible for sjHintanoous combustion. These 
experiments were confined to coal from the Barnsley 
seam ; other coals of different tyjKi have been and# 
are being investigated to determine whether thtjl 
results obtained for Barnsley coal are in general* 
true for all coals. ' 

(c) The mae-roscopie separation of coal. The jiart 
played by the various ingredients of Stopes’ classi¬ 
fication has already been n-hirred to. The four 
ingreihents, dnrain, clarnin, vitrain, and fusaini 
have been carefully examined by Tidcswell ancU 
Wheeler, and by Lessing, by distillation and cokina 
and as regards ash composition ; from their resultsV 
Tideswcll and Wheeler advance the view that tht'* 
first three differ in proportion of reactive and “ inert '.J 
material, rather than in any distinctive types 61 

* Thf Spoiitunnou^ Combuatioci o( (;oal-—Fuel lullctlu No. 1. 

* “ The Oarboulaution of Coal.” 

* ” 'I'he WcatherliiR of Coal ” {loo. 0\t.) 

* ” Die OufAhren <ler Stulnuohle.—2. Die SelbateaUttadUcbkelt,” 

Z. afiflFW. ('hem., 21, 182D. 

* " fiultrac) sur SelhateQtrQtidUcblceii der Kohlea/* J. QaBbeleueht., 

M. 616 . , 

. ^VTralia, Wa. Kas. mrSSd. 
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oompounda. • Oxidation tests support this view. 
The pait played by fusain has recently formed the 
subject of a paper by the author (Trans. Inst. Min. 
Eng., 1924,61, 41—57) and it would appear from the 
discussion, in whicli Drs. Wheeler and Tideswell took 
part, that this fourth ingredient of the Stopes classi¬ 
fication may dilTer considerably as regards low- 
tempcral.iire oxidation. Such difference is }X!rhaps 
more heljiful than otherwi.se in the gt'neral elucidation 
of the problem, as it would appear to be bound up 
with difference in composition—Wheeler and Tides- 
well’s sample showing a liigher percentage of hydrogen 
possibly indicating the presence of a compound 
ontaining hydroxyl grouping). In general, however, 
t has been made clear that the average sample of 
usain (mother of coal or mineral charcoal) absorbs 
ery little oxygen in comparison with the other four 
igredienffs, and that from the chemical point of 
iew this ingredient is not a primary cause of 
pontaneous combustion. 

Space will not permit further discussion concerning 
he nature of the solid products of oxidation and 
he relation of these to the ulmins (c/. Boudouard, 
rc. cit.). Mention should be made, however, of the 
rork bein^ carried out by Fische.r and his co-workers 
t the Kaiser-Willielra Institut fiir Kohlenfor-schung, 
Iiilheira-Ruhr, on the formation of coal. Their 
xjieriments on high-pressure oxidation of coal, 
ignite, peat, etc., and the interesting observation 
t Schrader that the rate of oxidation of lignite and 
oal is considerably accelerated in the presence of 
Ikali, render further investigation of ulmuis most 
lesirable. There now apjiears to be a good deal of 
vidence showing that these substances play an 
tnportont part, and similar investigations such as 
hose of Wlieeler and TidesweU ((diem. Soc. Trans., 
922. 121, 2345) and others on these comjxiunds and 
he constitution of coal will without doubt throw fur- 
lier light on the chemical nature of the com- 
lounds undt'rgoing spontaneous oxidation, and 
ender intelligible the experimental results already 
btained by the various investigators. 

I'rom the practical point of view, knowledge of 
h(' liability or otherwi.so of a coal to ignite sjion- 
[iiicously is obviously of great importance. 

I Sclia]X'r (Chem.-Ztg., 1919, 43, 401) indicates 
nut where the “ ignition temperature ” method is 
sed great care must be Taken to commence the 
cst at the same temperature if comparable results 
re to be obtained. This will be readily intelligible 
fter studying the figures (Table I.) showuig rate of 
xidation of the various samples at different tem- 
leratiires. 

^ctual measurement of the absorption o£ oxygen 
Iseveral temperatures (c.g., 30°, 0(»°, anil 100° C.), 
Rugh, of course, taking considerably longer to carry 
B, gives information of a more satisfactory char¬ 
ter than the rapid te.st of “ ignition temperature,” 
ince the. latter gives no indication of the behaviour 
f the coal at the lower temperatures—a behaviour 
4ioh is of the OTcatest importance in order to decide 
whether the coal can absorb oxygen at a rate sufficient 
5 generate, more heat" than that which will bo 
issipated by,.<(0nd)^icB) or in other ways, ,■ 


It must bo remembered, however, that the physical 
properties of the coal, es])ecially in relation to its 
behaviour during crushing, arc' just as imjKutant 
as the chemical property responsible for rapid rate, 
of oxidation. The rao.st reaiUly oxidi-sablc coal, if 
it is of strong texture cajjablc of withst.iiniiing con¬ 
siderable pressure and gruuling without the produc¬ 
tion of small coal and dust, will not readily lire. 


A MERCURIAL VISCOSIMETER 
COMPENSATED FOR DENSITY. 

BV V. M. l.inSTONE. 

The viscosimeter to be described in Ibis note is a 
modified form of one of which an account has already 
appeared (J., 1917, 270; IfilS, 148t), 

Although not quite so simple in construction, it 
posse.s.sca two distinct advantages or-cr the earlii'r 
type, viz.: (1) It is not necessary to ktiow the density 
of the liquid as the head of the latter is nil. (2) The 
greatly incrca.sed length of the upjier capillary, since 
it does not affect the head, enaldes accurate deter¬ 
minations to be made with thin liquiiLs, such as water. 



To use the viscosimeter the method of procedure 
is the same as before, viz., clean mercury is sucked 
up to just above B, and the stop-cock closed. A 
measured quantity of the liquid, very slightly in 
t i^ees.of the capacity oi the bulb, is poured into A 
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and th(! temperature adjusted by means of the water 
ja<!ket. The stop-cock is then opened and the sto])- 
watch started when the mercury-oil meniscus passes 
C and stop])<!d when it passes U. If tlie two bulbs are 
approximately of the sanu; shape and size, th<! lecel 
of the liquid in AB will, as it falls, always keep 
approximately in line with the level of the mercury 
in CD, thus eliniinaling the head of liquid and 
leaving only the head of mercury. The time of 
efflux is thus, for all ])raetieal puimoses, a function 
of the viscosity only, tin; correction tor kinetic energy 
being v<n'y small, us also is the correction for the 
viscosity and kiiadic energy of the mercury, provided 
the lower tube, DK, be moderately wide in bore. 

'I’hese viscosimeters can bo very accurately cali¬ 
brated on the lines indicated in the paper by G. Barr 
(J., 1924, 29 T). TTierc is obviously a slight nuablica- 
tion owing to the absence of any head of liquid, and 
wo thus get for the exact equation 

7 ) == K1 1—m — (« -t rd ) /<]- 

where, using Barr’s notation, m- hr]n,jH; n gd„,l^] 
r-'-p/.S; S being equal to a-rj„jtu \ hrj„,ll„+qdt„ltj. 

Although, strictly speaking, all tin; constants used 
m th(! calibration of these vieeosimeters arc only true 
for the ])art icular temperature, at which the instrument 
is calibrated, it will readily be seen t hat the variations 
in the constants, m, n, and r, due to temperature do 
not materially affect the fiiial result and may, there¬ 
fore, be neglected. 

The changi! in the main in.strumental constant, K, 
is, however, of just sulTlcient magnitude to make a 
small correction neeissary This is due to the, change 
in density of the mercury only ; the changes due to 
the oximnsion of the glass cancel out, since the 
effect due to the increase in capacity of the bulb and 
the length of the eapillary is exactly eomjK'nsated 
by that due to the alteration in the radius fif the 


capillary. All that is necessary to take into accoimt 
is, therefore, the change in the effective head of 
mercury. The coefficient of expansion (absolute) 
for mercury being 0'00t)18, K must be multiplied 
by (l-t)-f)0018T) if the temperature is T degrees above 
and by (l-j-O-OdOlST) if below the temjwrature of 
calibration. As an example, the following results 
arc quoted to Ulustrato the degree of precision 
obtainable with one of these instruments. The 
ap]mratus was of the rlimensiona suitable for use with 
thin liquids such as water. 

Dimensions .—Radius of upper capillary, 0'0248 cm.; 
length of upper eapillary, 4(1-4 cm.; radius of lower 
tube, 0-125 era.; length of lower tube, 9-83 cm.; 
mean head of mercury, 10-50 cm. ; volume of bulb, 
6-744 c.c. 

Inslnimenial constants. —(1—21,065x 10* ; 6=6-9x 
10 *; 5=0-21x10*; P'=136-4x 10*; S=l-26xl0*; 
whence »(--=2-3 ; «=0-09-, r-;108-3. 

Calibration at 20° (J. 

ViHptihKv ii« 

(iidciiniiitbl Kllliix 

J.limitl l»V ahuolufi' (ill HCOoilda). K. 

^ l8(•<^^iul(■t(•r. 

Wafor ODlOOf) 171 7 00(M)05876 

Typi’Wiltd oil .. .0062 0 0000o873 

Owing to the lateral displacement of the lower part 
of the tube, DR, the alteration in the effective head 
of mercury caused by a deviation of the apparatus 
from the vertical or standard position becomes 
appreciable. It is mo.st convenient to plumb the 
long straight tube, AB, and let the eorre,spending ^ 
position of the tube, DFl, be the standard one at i 
which the ajiparatua is calibrated and used. 

In conclusion, the author wishes to acknowledge 
his indebtedness to Dr. Guy Barr for numerous helpful 
.suggestions and criticisms. ‘ 
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PLANT PIGMENTS.* 

BY I, M. HKILBKON. 

In tlio main, tho pigments of nature may bo 
divided into two elasaos, on the one hand the ]ila.stid 
pigments, chlorophjdl and tlio carotinoifis, whicli are 
common to all forms of land plants, and on the other 
the soluble sajj pigments in which many well-diiined 
groups are known, notably the yellow flavonols and 
tho highly-coloured anthocyanins. 

It is proposed in this paper to discuss briefly the 
general characteristics of the.se several groupis and 
attempt, in so far as is jiossible, to follow their 
functions in tho life jnocess. As first in importance, 
the question of chlorophyll will bo considered, 
'file role played by this pigment is uniipie, and, 
without c.\aggerafion, it may be claimed as tho 
very essence of living matter, for the life and growth 
of plants are as dependent upon tho ])rescnce of thi.s 
substance as are human beings on the InTmoglobin 
of the blood. 'J'he jiigment itself is contained wilhin 
certain colLs, the so-called chloroplasts, micro.scopic 
in dimensions but v'arving in .size and form according 
to the sjiecies of pilant. All chloroplasts so far 
examined appear to consist of two types of material—• 
(a) A highly refractive coloiirles-s substaiu'c of pro- 
tcinous nature which form.s tho basis of the chloro- 
plast and bulks largely in its organisation ; this 
aub.stanco appears to assume the, form of an intricate 
bjsmgc-work with innumerable and infinitely minute 
fcitcrsticc.s. (6) An oily substance lilling (!om])letely 
we interstices of the strom.i and confined entirely 
y liin the lirnit.s of the plastid itself ; in this oily 
substance the green jiigmont ehloro]ihyil i.s contained 
in the form of an emulsion, and is a})parently 
more concentrated towards the peripheiy of the 
Iilastid than elsewhere, even when fully dovelo^xsl. 
It- developrni'nt and persistence apipear to dejiend 
an the incideiKic of light upon the surface of the 
ilastid, and, indeed, in the continued absence- of 
ight the chlorojihyll dLsa]ipcars from the plastid 
dtogether. 

'J’he story of its chemical inv-estigation dates back 
ito 1838, when Berzelius attempted to i.solate 
the pigment from green leaves, but, being of the 
ppinion that it w'as attacked neither by concentrated 
hydrochloric acid nor by alkalis, he treated the 
klcoholie extract of the leaves in such a violmit 
manner that only decomposition jiroducts could 
■tually have resulted. For many years follow- 
K, other investigators attacked the problem in 
■somewhat similar manner to that of Berzelius, 
ijWlthout adding m any way much of imjiortance. 
In 1879 Hoppe-Seyler attempted the isolation of 
chlorophyll, avoiding tho use of chemical reagents, 
but his experiments produced negative results. Up 
till tho year 199t) the main observation.s of value 
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regarding chlorophyll are due not so much to 
chemists (although Schunck did much uscfid |>ionoor 
work) as to workers in other fields of science. On 
tho one hand, the physicist, <1. (1. Stokes, in 18()4 
recognised from o])tical investigations the existence 
of two components in ordinary chlorophyll, and tho 
Bussian botanist, Borodin, observed in 1881 the 
formation of the so-called cryalulliiU! chloro])hyll 
by the drying of leaf sections moistenial with alcohol. 
This discovery, which is actually of enormous import, 
remained valueless until it was repealed for a second 
time in VVillstattcr's laboratory. When this latter 
investigator, to whom most of our knowledge 
regarduig tho constitution of the pigment is due, 
started his resoarehes, chloro]ihyll in its solid 
state W'as unknown, us also any method of obtaining 
sutticiently jnire solutions for a chemical investiga¬ 
tion. Willstiitter applied himself in the first place 
not directly to the examination of the pigment 
itself but rather to a study of its constitution through 
the derivatives obtained from it on tnatment with 
acid and alkali. Chlorophyll itself is neither a base 
nor an acid, but when tre.ated with alkali in alcoholic 
.solution, it is converted into products the .so-called 
phvllms—which are acid in character, yielding 
solutile alkali salts. In this veaelion, in addition to 
hydrolysis, a primary change occurs which can bo 
diriictly observed owing to the alteration in colour 
which takes place, the green chlorophyll solution 
changing to brow'n and then back again to green. 
This phase phenomenon is termed '' allomerisation,” 
and o<a urs in alcoholic and other solutions, aUo ex¬ 
tremely readily in jiresence of traces of alkali hy- 
droxide.s. According to Willstiitter, the reactions 
which occur are due to a rcarrangemciil, of-a l.actam 
group in one of two ways depending upon w hether hy¬ 
drolysis is brought about in cold or in liotsolntion. It 
has been a.scertained that the first stage in the hydrolysis 
is the removal of an alcohol having the formula 
(buHjyOH. This substance, know'ii as phytol, is 
obtained as a colourless, thick oil and has the pro¬ 
perties of an unsaturated jnimary alcohol containing 
a branched ojicn chain of carbon atoms. It is 
)irobably closely connectial with isiqirene, w'hieh 
may also bo looked upon as the progenitor of the 
teqicne.s uml caoutchouc. In the leaf itself there 
is present an ester-splitting enzyme- -r-hlorophyllasc 
—which has the power of replacing the phytyl 
residue by the ethyl radical when allowed to act 
in alcoholic solution, and the ethyl chlorophyllido 
thus formed is identical with Borodin’s erystallino 
chlorophyll. On tho other hand, tin' enzyme act.s 
in aqueous acetone solution producing a mono- 
carboxylic acid, chlorojihyllide, which still contains, 
however, a carbo-methoxy ester group which is 
hyrlrolysed by alcoholic potash to give dibasic acids 
—^the so-oalled ehlorophyllins. The reaction with 
alkali in tho cold and in the heat leads to the pro¬ 
duction of different ehlorophyllins, of which four 
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wore (lolinili'ly isolatod. In these four substances it 
was found that inafniesiuin was i)re.sent, the metal 
being j)resenl as a eo-ordiTiat(>d complex not 
dissociated in solution. By treatment of the ehloro- 
phyllin.s with alcoholic pota.sh under pressure, mono- 
carboxylic acids are formed, and linally, on treatment 
of these with soda-lime, an oxygen-free compound, 
the so-called letiophyllin, having the formula 
CjjHujNjMg, rcsidts. With either the jiigment 
it-self or any of its derivatives, in every e.ase treat¬ 
ment with acids brings about an immediate alteration 
in colour of tlw solution from green to olive-brown, 
which colour change is coincident with the removal 
of tin- magnesium atom and its replact^raent by two 
hydrogen atoms without otherwise altering the 
composition of tln! molecule. 'I’hus from chlorophyll 
there results, on treatment with alcoholic oxalic, acid, 
the magnesium-free compound knowit as ])ha>ophytin. 
In this compouml the magnesium atom is cpianti- 
tntivcly ri'inovcd and replaced by two hydrogen 
atoms. Both ester groups, however, remain intact. 
Plneophytin is fairly readily obtained in a pure 
state free from fat, waxes, and other colourless or 
eolonred impurities. On tre.atnu'nt with boiling 
im'thyl-ali'oholic potash, it is hydrolysed just a.s 
chlorophyll itself is, find yields two extremely 
imiiortant products -a lactam dicarboxylie acid, 
phytocldorin “ e ” (ttjiH^j.N'dfCOKCttjH),., and phyfo- 
rhodin “ g,” which is obtained in dark reddi.sh-biack 
crystals and luis the formula ((J 3 |,H 3 ,Nj)((JO)((,d)OH) 3 , 

'I’ho production of these two acids so similar in 
constitution to each o1 her and having approximately 
tho same molecular weight as plneophytin, the 
inability of converting one into another, and the 
find that they are invariably obtained in definite 
amounts, led Willstiitter to conclude that pha;o- 
phytin, and con.sequently chlorophyll, is actually a 
mixture of two components, |)hylochlorin " e ” 
being a jiroduct of one and pliylorhodin “ g ” a 
proiluct of the other. 'I’his conclusion is in strict 
agreement with Stokes' observation and also har¬ 
monises with adsoqition ex]K'.rimenta curried out 
by the botanist, Tswett,, in Warsaw'. Tho complete 
experimental justilication of these views was finally 
given in 11)11 when the i.solation of chlorophyll 
itself was achicveil and ils separation into its two 
components—chlorophyll “ a ” and chlorophyll “ b ” 
—accomplished. Chlorophyll '' a ” is obtained as a 
blue-black powder which dissolves in alciihol with 
a blue-green colour and deep red fluorescence. 
(Chlorophyll b ” is a dark-green jiovvder less soluble 
in light petroleum than tho " a ’ comjionent. In 
the })hase efianges, chlorophyll “ a ” passes into 
yellow, ehlonqihyll “ b " into red, tho origuial 
colours being obtained again more ipdckly with the 
“ b ’ than with the " a " component. Analysis of 
the two comiiounds gives the followingFor 
chlorophyll “a”; hot 

chlorophyll “ b ” : CssHjoOj.VjMg. 

The exact constitution of the pigment has not as 
yet been complctidy elucidated. According to Will- 
Btiitter, sptioporphyTin, tho magnesium-free cry'stal- 
linc base obtained from both chlorophyll “ a ” and 
“ b ” has the composition Cj,H 8 ,N 4 . Tliis substance 


has also been obtained from hatmoglobin and thus 
once again a direct continuity is revealed in living 
matter. The oxidation of chlorophyll derivatives 
leads to the imide of raethylethylmaleic acid (I.) 
and hamiatinic acid (II.). 

Cll,.C-CO CH,.C~C0 

II \n'H' II 

OHyCHjO - CO COOHCH,.CH.,C - CO 

I. IT. 

By the reduction of chlorophyll hsemopyrrolc is 
formed, a conifilicated mixture of pyrrole 
homologues. 

The so-called carotmoids are red, orange or yellow 
pigments which can be extracted from tissues by fat 
solvents and arc found abundantly ui all forms of 
living matter both in the plant and animal kingdoms. 
Nothing definite regarding their structure is known. 
The first yellow plant pigment of this group to be 
isolated in crystalline form was iiarotin, the pigment 
of the root of the cultivated carrot. Tliis chromo¬ 
lipoid is a hydrocarbon and all such substances 
whose constitution and properties are similar are 
designated carotins. On the other hand, there occur 
various oxyhyihoearbons which apjwar to be generic- 
ally related to carotin. These are termed, according 
toTsw'ott’s terminology, xanthiqihylls. Carotin itself 
was first described in 1820 by Wachenroder, 
who obtained it by ether extraction of dried 
macerated carrot roots and in this way isolated the 
pigment, m ruby-red quadratic crystals. Various 
formula! have been ascribed to this substance, but 
its comjiosition was only dcfinit.cly settled by Will¬ 
stiitter and Mieg in I9d7, who showed it to be identical 
with the carotin which invariably aeeonqianies 
i hlorophyll “ a ” and “ b ” in the chloro}»lastid of the 
green leaf. The molecular formula of thi; substance 
is OjqHsj. 'flic apjiearance of carotin together with 
chlorophyll was first noti'd by Stokes, but it was 
left to Willstiitter to point out, by the study of 
innumerable species of land ]ilants, its invariable 
existence in all green leaves. iStokcs also mi'iitions 
the existence of another yellow' ])ignient now known; 
as xanthophyll, and this has also been isolated iii 
crystalline form by Willstiitter and shown to havJ 
the nioloeular formula CjnlljiiOa. As regardn thij 
xanthophyll scries, 'j'swett, by a study of the adsoiqil 
tion eocliieients towards finely divided matei'ialN 
such as calcium carbonate, has been able to proved 
that the xanthophyll which accompanies caroliic 
in till! green leaf is a mi.xturc. of at least three undS 
possiVily four isomeric substances, desipiated asj 
xanthophyll a, xanthophyll n', xanthophyll a,", and) 
xanthophyll b, the. last named showing tlie greatest! 
adsorption affinity for calcium carbonate and con-J 
seqiiently existing in tho largest colloidal aggre¬ 
gates. According to this investigator, crystallme 
xanthophyll is a mixture of two or three isomeric 
xarithojihylls in w'hich xanthojihyll “ a ” jiredom- 
inates. 'I'hesc pigments are not alone common to 
green plants, but the vast majority of yellow to 
orangc-red flowers and fruits owe their colour, at 
least in part, to oliiomoplastids containing carotin- 
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oULs. TlmSi llie red tomato is characterised by the 
red carotinoid lycopiii, which is isomeric with carotin, 
and crystallises in carminc-oolourcd aggregates. In 
the alg®, especially the brown sea-weeds, a carotinoid 
known as fucoxanthino has been definitely clmracter- 
ised. This carotuioid crystalli.ses from (concentrated 
ethyl alcohol in long amber-coloured prisma, and has 
the"em|)irieal formula ('wHsoOii. 

ft will be seen from the foregoing that the caro- 
tmoid pigments are extraordinarily widely ilitVustal 
in the vegetable kingdom, and conacfpiently it is not 
surpri.sing to find them eipially widely ibstributeil 
throughout the animal kingdom both among the 
vertebrates and invertebrates, 'J'he existence of a 
ehromolipoid in the blood serum of eertain mammals 
was known as early as 183o, but the relation of this 
pigment to the carotinoids was not e.stablished uniil 
the work of I’almer and Eekles in 1914. The ehromo¬ 
lipoid of cattle and horse serum is carotin, but in 
man it may be either carotin or xanthophyll. The 
ehromolipoid pigments of liirds are of interest. 
'I’he egg-yolk pigment was studied as early as Isii7, 
and although its chemical relation to plant xan- 
thophyll was suggesti'd by Sehunck in 1909, this 
was til's! dolinitely established by Willstiitter and 
Ksher in 1912. The yellow' to red colours of feathers 
are also umpiestionably due to carotinoid pigments, 
xanthophyll probably being most commonly present, 
,\mong the invertebrates, carotinoids are also abund¬ 
antly present. 

Heeent investigations tend to show that all animal 
ehromolipoids ari' derived from the carotinoids of 
the food, and, either unchanged or shghtly inodilied, 
arc the caiige of the yellow to red colours of all species 
of animal. Their signilicanee in the living organism 
ha.s not been delinitely fixed, but 1 shall endeavour 
to show' immediately a probable function of carotin¬ 
oids in plants. In animals our knowledge is nf?t as 
yet tar enougb advanced to imlicate any general 
physiological function, but the mere fact that they 
vary in amounts in animals fed on the .same foods 
would seem to indicate that, they ])lay a delinite 
ode It was at one time considered that a direct 
eo'inexion e.xistcd between carotin and vitamin A, 
)ut this has not been substantiated by recent work 
if Coward and Itruminond, wlio.so experiments 
lave proved that although the synthesis of this 
■itamiii is undoubtedly associated with the formation 
if chlorophyll in the leaf, no cia'relation with the 
'Wotinoids can be detected. 

Fidictiou oj MoropUyU i?i plant assimtlalion. 

As i,s well known, the term “ iihotosynthesis "is 
|]iplied to the process whereby the green ])lant in 
Kesenec of sunlight and w'ater is able to bring about 
■e assimilation of carbon dioxideinto sugarsand other 
fcnplex organic compounds. The photosynthetie 
Ricess is still largely wrapt in mystery, but it is 
R-day generally recognised that chlorophyll is the 
active medium concerned in the operation. As (o 
the function of this pigment, in the assimilation 
M'oeess, Willstiitter has (Jctinitcly proved that 
ormaldchydc must undoubtedly bo the initial 
organic, compound formed. According to this 
investigator, tho process takes place in such a 


way, that under the inihience of light, a chlorophyll- 
carbonic acid conijilex passes into a chlorophyll- 
formaldehyde peroxide, which in turn is deoxidised 
by means of an enzyme w'itb liberation of fornuilde- 
h.yde and evolution of molecular oxygen. With 
exjierimenl.s carried out in film it has been shown 
that actually, jirovided sullieient ('nergy is given to 
the system, formaldehyde can be detected in a 
carbonic acid solution,* The mininium amount of 
energy renuired to activate the molecule of carbonic 
acid in this way is of the order of ln(l,(MM) (uilories. 
Moreover, when formahlebyde solutions arc eX])osed 
to short-wave light, the formaldehyde molecules take 
iij)energy and are converted into ' active” formalde¬ 
hyde, and in this condition imiiU'diately undergo ('on- 
densalion to reducing sugars. From a eiutskh'ralion of 
theenergy reipiiri'dtoproc'eeil from carbon dioxide to 
hexo.se sugars, it seems in tlu' higlu'st degri'e imiu'ob- 
able that tho eiw'rgy which the chlorophyll coinpk'X 
alone is able to absorb would bi' sullicu'iit to bring 
about tho ('oini)lete ri'ai'tion. On tlu' otlu'i' hand, 
if th(' reaction tak('S place in stages in which both 
chlorophy'll components, as well as llu' two carotuioid 
pigments, are, involved, from lluuiretical considera¬ 
tions tlu'i'c would then be no dillicultv in obtaining 
the nee('s.sarv amount of eni'igy. ’I'hat tlu' four 
pigments are actually enqiloyed wiiiild se('m extremely' 
jirobable when oiu' considers that, to convert a 
moh'cule of chlorophyll “ a ” into chloro])hvll ‘‘ b ” 
two atoms of oxygen are. re(|Uir('d, which is in exai't 
agri'cim'iit with the ipiantity of oxygen evolved 
during tho transformation of a molecule of carbonic 
ai'id into formaldehyde and, linally', agrees absolutely 
with the oxygen ratio existing between carotin .and 
xanthophyll. In .support of this hypotiu'sis, which 
at any rate it must be admitted is highly ]ilausible, 
some very intcri'sting experimental conlirination has 
n'ci'iilly Ih'cu obtained.''* By a close study of ])nre 
carotin solutions, very definite Kjieelrographie evi- 
di'iico has been (ditained that, under eertain ('on- 
ditions, carotin docs actually pass into xantho])hyll. 
According to these vi('W.s, each pignu'nt delinitely' 
functions according to the following schenu'. •— 

1 lull I. 

Chlor()])hyll " a,'’ carbonic acid .- chlorophyll 
" I)’’ — hydrate | fornialdi'hy'de 
Chlorophyll “b" pe.arotin -('hlor(>])hvll''‘a”-| xantho- 
phyli. 

Whether or no the xantho])hyll in turn is deoxidtsi'd 
b.'udc to I'arotin by ('iizyiue action, or whether pun'Iy 
('lu'ink'ul reduction occurs is at present, ts'ing investi¬ 
gated, as also the })robl('m regarding the transforma¬ 
tion of I he' chlorophyll " a ’ into tlie “ b " component. 

The pigments liitheito eonsiden'd ar(' all intimately 
connected with organised protoplasmic substance, 
and we may now turn to the ('onsideration of colour¬ 
ing matters which exist in a state of solution in the 
cell sap. Such pigments ar(' eharacteri.s('d g('nerally 
by th(' iiresence of hydroxyl groups in the inok'cule, 
that is, they are for the most part pheiudieeoinpouiKLs, 
the constitution of whk'h has in tin' main lu'cn ('hici- 
dated. Thus we tind that sev('ral very important 

* JJnIy, llfilluon, nn'l ll.irk'd, Clteni. rtoc 'J'liint, II®. li’.'i 

• triiiHibllwheU Work iu the Departniciil Jiiurguiiif t. inTiil''try, 
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groups may all bo regarded as derivatives of unsatu- 
ratcd iiydroxy ketones containing the linking 
Ph.C.C.d.l’h. 'J'he three important families under 
this heading are the flavoncs, flavonols, and antho- 
eyanins. In the llavone grouj) the jiarent substance is 
itself mot with in nature as (he eharaeteristic dust 
present in many varieties of (he primula. Other 
meml)ers of this family which may bo mentioned are 
ehrysin (f.), eonlained in the leaf buds of the poplar, 
apigonin (11.), met nidi in the form of its glucoside 
apiin in the leaf, stem anil seeds of parsley, and 
lutcolin (111.),(he main colouring matter of weld,the 
oldest Kurii|iean dyestulV known; — 


react as bases. It is remarkable how nature 
shuns the employment of nitrogen in her 
colour schemes, and probably views with indulgent 
disdain our feverish efforts to multiply azo, 
sulphur, and other complicated synthetic dyes from 
coal tar. 

The term anthocyanin seems to have been coined 
by Marquart in ISSb), although flower pigments had 
actually been investigated at a much earlier date. 
Thus directions concerning the extraction of the 
colour pigments of blossoms are found in the VTitings 
of llolieit Boyle so curly as 1()64. Pi-ior, however, 
to 1913, when Willstiitter commenced his investiga- 
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As examjiles of (hi' nidely distributed ilavonol grou]), 
kaempfeiol (IV ) found in Ddphii ium coiinolida a 
member of the larkspur family, (isetin (V.) the colour¬ 
ing maOer Ilf young first ic, quercetin (VI.), the im])ort- 
anl yellow dyestuff extracted from quercitron bark, 
which is the inner bark of a sjiecies of oak native to 
the southern States of Ainoriea, and in vhieh the 
jiigment is jiresent in the form of a glueoside aa.soei- 
ated with rhamnose, and myrieetin (Vll.),1he colour¬ 
ing matter of an evergreen tree met with in the 
tropics, may be qiiotid : - 


tions on these substances, nothing very definite con¬ 
cerning their constitution was known. Willstiitter 
and his collaborators were able to shinv that.the 
diverse colours of flowers, whether the brilliant red 
deep violet or blue, were occasioned by quite minute 
changes of basal material. As present in nature, the 
anthocyannir, are gluciisidcs, yielding on hj'drolysl 
a .simple sugar- dextrose, galactose, or rhamnose— 
and the chromogen to whicli the distinguishing nami 
anthoeyanidin was a]qilied. As regards the chemica 
constitution of these pigments, this was fairly rcad.il; 
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(tlosely a.ssoeiated with the, tlavones anil flavonols 
there still exists a further gi'onp of jiigments which 
are by far and away the most fascinating of the 
series. These are known as the anthoeyanins, and it 
is (o their presence in flowers that the red, blue and 
pnrjile hues -whieh nature so lavishly srqqiUes, arc due. 
Ohemieally, the anlhoeyanin.s are extraordinarily 
interesting, for although they are nitrogen-free and 
contain hydroxyl groups, at the same time they 


arrived at, for on treatment with alkali all anti 
cyanidins break down to yield phloroglucinol a’ 
hydroxybcnzoic acids such as p-hydroxyben/.oic ac 
protoeateehuic acid, and gallic acid, or their meti 
ethers. As .similar products are obtainable from 1 
flavonols, strong evidenee is allorded of a struetu 
connexion between the two groups, and the anti 
cyanidins are noxv recognised as oxonium salts bai 
on the follow'ing three formula!:— 
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It will thus be observed that the anthocyanidins 
Are actually reduction products of the flavonols, and 
the suocesrful reduction of quercitin to cyanidin has 
been accomplished independently by both Everest 
And Willstatter. The three compounds, pelargonidin 
(VIII.), cyanidin (IX,), and delphinidin (X.), form 
the bases of all flower pigments, so far, at any 
rate, n,s has as yet been observed. 

The different types which occur in nature arc due 
sither to the presence of dillcrent glucosides, on the 
mo hand, or to melhylation of the fre<! hydro.xyl 
groups on the other hand. As an example of this, 
jyanidin is met wth as a monoglucoside in asteriu, 
the pigment of the purple-red aster, and as chry.snn- 
shenin, which is isomeric, the pigment of the deej> 
•ed chrysanthemum. On the other hand, idaein, the 
jolouring matter of the cranbeny is a galactosido 
)f cyanidin. Cyanin, which is the pigment of the 
•ose, dahlia, peony or conifiower, is a diglucoside, and 
someric with mckocyanin, the pigment of the puiqile- 
loarlet poppy. Again, keracyanin, isolatecl from 
,he cherry, is a diglueoside containing both dextrose 
ind rhamnose. According to Will.sliitter, tlio red 
loloration is due to oxoniura salt formation, whereas 
ihe blue colour of flowers is to bo ascribed to the 
ormation of potassium salts of the oxonium base. 
The free base itself is purjilo in colour, but rapidly 
lasses into the' colourless carbinol. With these 
dews, I myself am not w'holly in agreement, for in 
;ho preparation of somewhat similarly corrstituted 
jompounds in these laboratories, wo have found 
bat colour change from red to blue is only reached 
rhen afree hydroxyl group is present in the 4'-po.sition 
if the 2-phcnyl grouji, and according to bur views, 
bo change from red to blue is due to change of struc- 
;uro from tho oxonium to a jiyrone-quinonoid tiTie. 

Tho wonderful alterations hi leaf colour observed 
n flowers are due to a variety of eaiisos, notably tho 
ycsence of dilTerent anthoeyanins in the same ])lant 
ir oven in tho same loaf. Colour variation deixmds 
dso on tho quantity of pigment present, as also on 
bo acid or alkaline character of tho cell juiee.s. 
Itiequently, moreover, flavonols, carotin, or xantho- 
[ihyll are also associated with the anthocyanin pig- 
nent, producing in this way a variety of hues of 
uisurjiassed beauty. 

Although tlu' constitution of the anthocyanin ])ig- 
nents has been <mnclu.sivfly proved by their direct 
lynthasis in tho laboratory and their relation to the 
lavonols equally detinitcly arrived at, the method by 
neans of wliich they are .synthesised within tho living 
Sell is still obscure. Fairly conclusive (svidence seems 

t show that anthocyanin production is not directly 
lotosynthetic, but that, indeed, the appearance of 
be pigment accompanies lessened photo-synthotic 
ictivity such as is found in plants towards the end 
if their vegetative sisason. Tho same obscurity is 
net with when tho physiological significance of tlu! 
inthocyanins is considered. Hero again, in contra- 
listinction to the chlorophyll pigments, no satis- 
octory e.xplanation has been arrived at. It has been 
luggested that they act as light screens shielding the 
bloroplastids from too intense insolation. Again, 
t has been advocated that their function is to bring 


about absorption of light rays and their conversion 
into heat, thus raising the tcmi)craturo of the plant 
tissues. Against hotli tlu'se vitovs many objections 
can he raised, and much furl her research is yet 
required to account satisfactorily for the formation 
of those wonderful and fascinating ])igmeiits. There 
can, however, bo little doubt that they do actually 
play a very definite role in the life-mechanism of 
tho plant. 

In conclusion, the author desires to mak(! grateful 
aeknowk'dgement t,o the authors of the following 
books for the free >ise whi h has been made of their 
eontonts : H. Willstiitter and A. Stoll, “Unlor.such- 
ungen fiber Chh ro))hyll,'’ A. C. rorkiu and A. E. 
Everest, “Tho Natural Organic t’olonriiig Matters,” 
Loroy S. I’almer, “ (larotinoids and Uelated Pig¬ 
ments.” 
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THE ANALYSIS OF LYSOL. 

JiV A. II. DOni), B A,, A,I ('. 

The Liquor crtsnUs miHuialux of the I’harmaeopcoia 
is required to contain .'">0®;, of crcsols. Most Lysols 
on tho market also claim to contain this quantity, 
but there are brands of lower strength. There 
appears to be no really accuiato method for a rapid 
de.termillation of the percentage of eresylio acid 
in these products (cf. iSchmatolla, t'hcm.-Ztg., 
1922, 46, Ofil). 

In tho examination of Lysols and similar oom- 
^lounds, the mixed tar, fatty, and ro.sin acids are 
separated from the oils, after demnlsitication, by 
extraction with sodium hyilroxide solution and 
subsequent liberation with acids and I'xtraction with 
ether or benzol. 

This paper deals with the separation and measure¬ 
ment of the tar acids. In practice it is not usually 
required to know' tho composition of the tar acids ; 
all that is necessary is that they .should distil heirween 
tho usual limits. 

Srparalion of phnnols from, fulli/ arid,': elo. 

(Generally the ere.sols or tar acids are separated 
from the fatty or rosin acids by distillat ionw ith steam 
or by simple fractional distillation, it being assumed 
that the fatty or rosin acids arc much less volatile. 

There arc .special methods which can have only a 
limited application, r.j/., that of separating the 
barium or calcium salts of tho soajis, which only 
succeeds with certain fattj' acids such as oleic acid. 
VV'cyl's method of forming a soap in ethereal suspen¬ 
sion with .sodium carbonate (Ber., 1SH9,139) seems 
never to have bi'cn developed, jirohably becau.so 
emulsions are formed from which it is ditticult to 
separate tho ere.sols. 

irIeparatUm of phenol.^ 6i/ atram distillation. 

In the “ official method ” of the (Jerman Pharma¬ 
copoeia (Vol. 6) the acidified Lysol is distilled with 
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stejvni until tlie distillate is no longer tiirliid. The 
cooling water of the condenser is then turned oif 
until steam issues from the condenser, after which 
steam distillation is continued hT tlve niimiti's 
longer with ec oling. The distillate is assumed to 
contain all the plvnols. The U.S Dept, of Agricul¬ 
ture has issuedapamphlet* inwhieh steam distillation 
is rceommemled to remove tar acids from the U.S.P. 
Liquor crtKoUu ramiiosihn. 

De.spite its obvious eonvimience, there is one 
serious ohji'ction to the method. The eresylie acids 
of eommeree ahiih arc invariably used in Dysols 
contain varying jiereentages of higher-boiling iihenols. 
The.se are present in the “ water white 
coimnercialli ]>ure eresylie acid.’-’ 'I'hey are e.xtrcmoly 
dillicult to volatilise in steam, especially in the 
presence of fatty acids, whicli lower the vapour 
pressure of the tar acids very considerably, 'i'hus 
in one experiment I gram of pure xylenol was com¬ 
pletely removed from a water suspension by iiOO g. 
of steam ; when excess of fatty acids and rosin were 
jiresimt 12110 g. of steam were required before 
the distillate gave a negative test for jihenols. 
Kdwards and Freak (.f,. 1II20, T) state that tar 
acids of b]) above 2.'i0'" (small quantities of which 
e.vist in ordinary eresylie aeiil) are not volatile in 
stea m. 

lienee, even if it be ]>ossiblc to distil the whole 
of the tar .acids with steam, large volumes of distill.atc 
will be (d)lained. This is a great di.sadvantage when 
It is desired to extract the tar acids with I’ther or to 
concentrate w'ith sodium hydroxide solution before 
neidilieation. 

.Iordan and Southerilen (Pharm. ,)., 11)21, 471)) 
have, Kugge.sted a very simple method for the examina¬ 
tion of Dysol, in which it is distilled with steam until 
the distillate gives no coloration with ferric chloride. 
Tire distillate i.s allowed to settle and the volumes of 
oil and water arc measured. H is assumed that the 
cresols arc solubli' to the extent of 1 jiaii to .70 of 
water. Ajiai-t from the defect mentioned above, 
the, assumption as to .solubility is hardly warranted, 
since the solubilities of the o- and p-eresols are 
2'.7 and IsS jiarts per 100 resjrectivcly. In one 
instance using this method the aqueous distillate, 
obtained was more than sullieient to dissolve all the 
eresol. 

Martin (Analyst, 11)21, 46, 4.71) points out that 
certain fatty acids, being volatile in steam, may vitiate 
the method. With such fatty aoirls as the author has 
tried (oleic acid, and those of cotton seed, palm, and 
linseed oils) the error is negligible. Fischer (Arb. K. 
tlesumllieitsaml:, 11)03, 1 *), 777) made a detailed 
study of the se])aration of fatty acids from jihenols 
by steam distillation, and came to the eonelu.sion 
that with ordinary f.atty acids met with in eoniineree 
the error was not apiireeiable. 

Jordan and Southerden’s method has the further 
disadvantage that the jihenols will not scjiivrate in a 
delinite, layer, thus rendering the reading somewhat 
uncertain. The method is, however, useful for 
control p'lirjiosoa in worics using a known cre,s\'lic acid. 
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The methods asually emjiloyed for determining 
the amount of tar acids in the steam distillate are 
us follows :— 

(1) Kxtraction of the jihenoli^by means of ether 

and subsequent drying at fOD'’ C.f 

(2) Formation and concentration of the jihenates 
and subsequent acidification and measure¬ 
ment of volume of phenols. 

(3) Noting the cliangc of volime of caustic soda 
when the phenols are dis.solved in it. 

In the first method the water is not driven off 
from the cresols at loOT),, and at higher temjieratures 
there is the possibility of loss of jihenols, Schmatolla 
{he. rit ) states that eresol holda back ether even on 
evaporation at 17()‘’. 

The jiroee.ss of concentrating the jihcnate solution 
and acidification has the merit of simjihcity and is 
recommended by Sehmatolla. Chapin points out, 
however, th.at the higher phenolatcs are hydrolysed 
by rejieat ed boiling with water, and there, is a danger 
of “ cracking ” under this somewhat drastic treat¬ 
ment, “ jiitehing undoubtedly taking jilaee. 

Chajiin's method (for. c.it.) consists of extracting 
the tar acids with benzol, jirodiicing the jihenate 
by adding 1 '.2 caustic soda to the benzol solution, 
evajiorating off the bulk of the benzol, decomposing 
the Jihenates with .acid, and extracting the phenols 
with benzol. Method 3 above is lised for measuring 
the volume of tar acids (r/ Spalteholz, Cheni.-Ztg., 
22, ,78). 'J'he benzol extract is adiled to 1 : 3 caustic 
soda, and it is assumed that the volume increase in 
the soda is I I'.c. for every gram of eresol. 

(Jiajiiu gives (/or, r//., ji. 32) an analysis of a Lysol 
by this method in which the error is ()'02%, but 
with other samjiles containing .70‘X, of eresylie acids 
the results varied betw'een 38 .and 47%, the avci'age 
being 42')-;,. 

One undesirable feature of the jiroees.s is that 
in order to get a sutlieiently large, volume increase 
of the soila, a large ijuantity of Dysol must be used. 
Also the sejiaratiou of the tar acids from the, acid 
must be absolute, since a reading error of ()-()7e.c. 
rejire.sents 1')-;, on 5 g. of lysol. Further, 1 g. of 
cresols does not necessarily give an increase of 
f c.c, (F.dw'ards and Freak, /or. ai.); the author has 
found that 1 g. of Kahlbaum’s xylenol (b.ji. 211‘’C.) 
gave an increase of 0'88 c.c. only (xylenol is found 
in eresylie acids of commerce from low-temperature, 
tars). 

DiKlillation method of sepnralinq tar af iih from fatty 
acids etc. 

This method is not, generally recommended, since it 
is known to be impossible to sejiarate accurately two 
oils of different boiling jmints by mere distillation. For 
cxamjilo, the Swiss authority demands that Liquor 
crcsoli.s sajionatus should contain 50% of jihenols 
and cresols boiling between 187" and 2H)", and or 
distillation of lf)t) c.c. and salting out, 45 c.c. o. 
cresols should 8ejjarat('.| This method is evidentb 

t I'liink (flioiii-Zli! , 46. inoiKxfM tu ixtrart tho nntii-aU- 

IVHdl with ftlipi, tb«‘ fxtrait, uml dry this lor oik- hour i 

Aid' Ihp proilucl hfiiu^ ctnisiilfioil uh tar atith. This nifthod, liowevo 
wouM ouly b«‘ biillahlD fur aohiHotw of pure cresols lu ahsolutel 
ite-iitral soap iiiudo trum strung fatty adds. 

X Host I.ysols contain SO'SO pnrta of fatty acid to 50 of eresylie acl 
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inapplicable when a oonnidorablo proportion of tho 
crcBvlic Bcid-s coiiHistnof liigli-l>oiling constitueiitH, but 
as such divergent results were obtained by other 
methods, it ivas resolved to test it, since its simplicity 
is one advantage over tho methods describerl. 

A dozen samples of the fatty acids used in com¬ 
mercial Lysf)ls were examined .ind found to have 
distilling points well above IMKl' On distilling 
(!ommerciai water-white 07-99% eresylie acids, 9.')% 
distils below 210" 0.; hence it should be possible 
to achieve a fairly sharj) KC|>aration of mixtures of 
fatty acids and ordinary eresylie acid by fraitiona- 
tion. The ordinary counterbalancing elTccts of the 
lower-boiling constituent of the mixture carrying 
over with it a certain proportion itf the higher-boiling 
con-stituent and vici‘ vtrm cun be allowed for. A study 
of mixtures of various fatty acids and eresols showed 
that under sjiecified conditions, and ui view of the 
fimt that commercial Lysols are very uniform in 
composition, it is possible to ap]>ly a com-etion 
which gives satisfactory re-sidts. 

There is a choice between two methods of pio- 
cedure. The tar acids may be separated by frac¬ 
tionation, or a eorrc<'tion may Is: a])plic<l acc<jrding 
to the nature and quantity of the fatly imid, uliich 
Ls found by weighing tho re.siduo aftea the tar acids 
have been rcmos ed. 

The |iroeesa decided upon after lengthy trials was 
as follows : the Lysol is measured into a suitable 
separating funnel -at least 1(H) g. should be taken 
- and shaken with a sulticient volume of 2% sul¬ 
phuric acid to destroy the emulsion and decompose 
the fatty acids. About .lOe.e. of <'(her are added, 
and, after standing, th(^ supeniat.ant oil is separated. 
Tn most instances the dilute acid is again washed 
with 20 c.c. of ether, and (lie ether added to the 
ethereal solution of fatty acids and phenols, which Ls 
then allowed to dry over fused sodium sulphate. 
'I’liis is essential in order tsi get a .shaiqj sejiaration in 
dist illing. 9’lie oils are then liltered through a folded 
naper into an ordinary 2.'')()-c.c. dislillmg flask with 
'-l ie arm, and washed in with more ether. During 
(li.'tillation the flask and gas burner are completely 
emfosed in a metal eylimler, and the thermometiu' 
iirojects from a sheet of asbestos used as a cover. 
The thermometer bulb should lio at least 2 cm. 
iM'low the exit of the arm. 

Many attempt.s W'cre made to modify this pro¬ 
cedure to obtain more accurate results. For exanqile, 
test mixtures were distilled in fractionating (oluiiins, 
but it was found that the iimomit of liquid left in 
the column detracted from the advantage of the 
fractionation. Distillation with successive poitioiis 
of paratlin (generally used in America in distilling 
tar acids) pre.sented no advantagi', as the traces of 
fatty acid di.stilling ovi'r formed a soapy meniscus 
when the eresols were dissolved in soda. 

After di.stilling off the ctluir on a water bath, the 
fraction which passes over from 100° to l(K)''t!. is 
eolkreted in a small measuring cylinder, and ti'sted 
for ether by shaking with a few c.c. of .strong 
caustic soda solution and measuring the volume of 
ether on the surface, or alternatively by dissolving 


tho tar acids in .7 c.c. of 1 It eau.sfic soda solution 
and measirring the increast! in \'olume 

The phenols are then allowed to ilistil over slowly 
at the rate of 1 to 2 di'ops srs*. If the flame is 
kept constant it w'ill be foinrd that the temperature 
w'ill gradually riat! to a maximum somi-uhere about 
21.'5°t!. according to the cresylirr acid employed -but 
the rate of di.stillation will fall. The temperature 
will then di'op. All the time, however, jOienols will 
distil very slowly owing to a fractionation taking 
])laco. The flame is gently rui.sed so that tenq)era- 
taire rises about ' above that I'eached before. After 
more drops haw eonu' oxer the thermometer again 
falls. It h.as becji found that on the third time of 
heating the temperature can be rai.sed to 2.'!() 'tl., im¬ 
pure er(;sylic acid coming over After this an increase 
in the siz.i' ot the flame sends the thiTiuometer 
rapiillv up to ff(H)"(’. 

Although it is advi.sable to use long, of the l.ysol 
for each te.st., this is not always possible. In a 
•sample of Ly.sol of \nd<nown cre.sx lie acid eontent 
examined by (he author, 1,S4 and 1T !)'',', were found 
working with oO g. each time. Actually IS-2% w.a.s 
present . 

Tu ordei' to determine the collections necessary', 
curves were drawn up. As an alternatixe to these the 
following table gives the ))ereen(ages of eresylie. acid 
distilling at the various tenqieratures xxhen mixtures 
of the usual <|uan(ities of oleic acid and eresylie acid 
xveri' distilled. The tirst ,sei les (to 22.') ) .shows the 
temperature and amount obtained on the first 
heating, and the .second (to 220 ) the amount obtained 
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Although irregidarities appear in this table, the 
final amount of eresylie acid obtained in each ease 
is very much the same. 

With mixture 3 it will be noUxl that a much higher 
percentage of eresylie acid was obtained at the 
second stage of the rlistillation than w ith mixture 4, 
although the reverse would be expected. The reason 
of this is that mixture 3 w'as distilled iniieli more 
slowly. At (a) the rate was 10 secs, jier driqi a.s 
against 3 secs, per droji at (b). 

Numerous tests on J.y’soLs of known eonqwsition 
showed that an accuracy of 0’5% was pos.sible, and 
results can be depended upon to 1 %. 
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The following table gives the results of tests 
carried out on ten different brands of Lysols purchased 
haphazard from retail chemists. The first column 
gives the percentage of cresylic acid as found by 
the direct distillation mcthoil. For purposes of 
comparison the steam distillation method and the 
U.S. method were carried out in certain instances. 
In the la.st column i.s givam the carbolic acid coefliident 
as found by the American Hygienic Laboratory 
method (U.S. I'ublie Health Jteports, July 8th, 1921). 
This mi^thod is more reliable than the Kidcal-Walker 
method, since among other things the broth and 
organism arc adjusb'd to a standard pn value, and 
comiiarablc results arc obtainable by different 
workers. The original German Lysol ajuiears to 
have a coi^llicient of 1—I-.') by this method:— 
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An evaminalion of this table shows that there is 
a pressing need for an " official method ” for the 
determination of cresylic acid in Lysols. The method 
described depends for its accuraey on the fact that 
the Lysol contains approximately 40—50% oferesylie, 
acid ; its accuracy hocomes leas as the cresylic acid 
falls below this figure. The Lysols examined appear 
to be of higher quality than those studied by 
Jordan and Southerden, who found an average of 
40yQ in 10 samples—-one as low as .15%. 

Ajiart from the cresylic acid content of Lysols, there 
are other e.oiisidorations, viz. : (a) quality of cresylic 
acid or tar acids; (6) quality and quantity of soap 
present; (c) the earbolic acid coeffioient. 

The various substances which comstituto commercial 
cresylic acid natur.ally have lUlferent germicidal 
effects. When tested in aqueous solution, for 
example, their dilTcring solubilities cause lUflerhig 
results (e/. Lunge, “ Coal Tar,” 6th Ed., p. 77) ; 
apparently the Prussian Ministry which ruled in 1909 
that Lysol should contain cresylic acid with no 


o-cresol* w'as guided by some such considerations. 
Experiments carried out hy the author showed that 
when the isomeric cresols are made into Lysols with 
soap solution, their germicidal powers arc approxi¬ 
mately equal. Thus in one experiment, four Lysols 
were made up containing respectively 50% of pure 
o-cresol, rn.-crcsol, p-eresol.and fractionatedcommercial 
cresylic acid, 35% of pure neutral soap'being used 
in each. The American Hygienic Laboratory test 
was applied to each with the same culture (H. typhoms 
in 3% ” Lemco broth ” of pu 6-7). In every instance 
results were positive at dilutions higher than 1 part 
of Lysol in 3(K> of water and negative at dilutions 
below 1 part in 200 for intervals of time from 6 to 
15 rninutc's. In fact, the only differences found 
were, at a dilution of 1 part in 2.50. 

It may be mentioned that wilh six of the 
makes of Lysol examined, a Ridcal-Walker carbolic 
acid coefficient w-as given on the label. There is 
no reason why a coefficient should not be stated 
in every case. 

A large amount of work has been done in Germany 
on the influence of various soaps in Lysol (r/. 
Ncufeld and Kahlbanm, Z. Hyg., 91, 21 for billio- ; 
gra| hy). Against a pure culture of any particular \ 
organism various soaps must have differing effects, as 
the physical properties of the colloidal cresol solutions ! 
are different. In practice no one is likely to contend 
that Lysol should be made of a particular soap. 

The presence of soa]! in Lysol ensures that the 
crc.sol is brought to the part being disinfected, and is 
also of importance from the cleansing aspect. Conse¬ 
quently a stipulation might well be made that the 
“ inert matter ” in Lysol should not fall below a 
definite figure. This is the American custom, and 
it ensures that a product docs not contain the 
maximum amount of water although conipK'ing with 
the requisite of .50% cresols. 

In the method of analy-sis described above, it is > 
easy to arrive at an apjiroximatc figure for the fatty j 
acids present. If the distillation is carried out in a 
tared flask it is only necessary to weigh the residue; 
after distilling off fhe cresols. ; 

Arising out of the work described above, it is, 
recommended that(1) An article described ar 
“ Ly.sol ” should have a recognised composition 
(2) the amount of water present should not exceed a 
certain figure (.say 15%); (3) the product should be 
labelled with its‘‘carbolic acid coefficient;” (4) an 
official method of analysis should bo agreed upon. 1 

Chemical and Bacteriological Laboratory, 

Messrs Newton, Chambers & Co., Ltd., 

Sheffield. 


• Thf forimil.i Riv<-ti oil 12H, 27, water 41, alcohol 12. 

raw tn-HOl muturi'l 20u yts 
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SILICA GEL AS AN INDUSTRIAL 
ADSORBENT.* 

BY 15. ('. WILUAMS, M.SO., F.I.C., M.I.C'ITKM.K. 

A considerable amount of attentnjii ha.s been 
drawm in this country duruig the past year to the 
industrial use of silica gel us an adsorbent for con¬ 
densable vapours from gases and as a refinuig agent 
for liquids, in particular for the relining of petroleum 
oil.s. It is proposed to deal mainly with tlie possi- 
bilities of its eniployrnent for the recovery of tlu^ 
benzene hydrocarbons from coal gas or coke-oven ga.s 
for use as a motor spirit. In view of the eomple.v 
nature of coke-oven gas and the impurities which it 
contains, this is probably one of the most severe 
te.sts to which any solid adsorbent process can b<i 
subjected. 

The work reported in this paper was carried out 
on behalf of the Joint Research Committee of the 
National Benzole Association and the University 
of Leeds, and it is by tJie permission and courtesy 
of that Goramitteo and of the Executive of the 
Association that the ro8ult.s obtaint'd are. now made 
pubhe. At the time when this work was commenced 
some two years ago, proposals had already been 
made in America for utilising the luiown aetsorptive 
properties of silica gel for industrial purposes and 
ji.'itents for its manufacture and use had been taken 
nut in the names of Patrick and others. We had 
10 evidence, however, that any succc.ssful industrial 
iroeess had been worked out or indeed that the 
Iroblems of benzol recovery had been invcstigatcil 
all. It was decided to investigate the problem 
nm the beginning, ami the conclusions arrived at 
c therefore independent of any claims put forward 
the American Corporation, who are now developing 
( industrial applications of this substance. 

As the use of inorganic gels is somewhat novel 
industrial practice, a short review of their mode 
preparation and properties may be desirable, 
is well Icnown that when certain hydroxides arc 
I'lupitated, fiocculent or • gelatinous precipitates 
' obtained. Copper, iron, and aluminium hydrox- 
As are typical examples, as also is silicic acid u hen 
eeipitated from solutions of soluble silicates by 
iieral acid. Graham first showed in 1801 that 
mixing with vigorous agitation a 10% solution 
sodium silicate with a 10% solution of hydro- 
loric: acid, the acid being in excess, it was 
ssiblc to obtain a clear colloidal solution of silicic 
d from which the dissolved electrolytes could be 
Host completely removed by dialysis. The silicic 
d immediately after formation jirobably forms 
true .solution ; it is able to diffuse through airarch- 
“ut membrane and shows vapour pre.ssurc lowering 
d osmotic jiressure. Withm a few minutes, 

<1 ttt a meeting o( the,^hcmical Kn^'incerlng Grour on March 7, 1024. 


however, the molecules of silicic acid coah'.scc to 
form larger aggregates which exhibit llic properties 
of a true hydro.sol. Graham ob.servcd that such 
a .solution, on stamhng, coagulated to a lirni, clastic 
jelly which, on drying m a desiccator over .sulphuric 
acid, gave a hard gla.ssy ma.ss of great lustre. Little 
further work was done until the years 18H0 to ItlOO, 
when van liemmclcn, in a scrie.s of studies iqion the 
vapour pre.ssiirc rclation.ships of various hydrated 
oxides, made an exhaustive l■xaulillati(m of the 
vapour pre.ssure phenomena disjjlaved by silica gel 
and observed the physical changes which take jilacc 
in the gel during the ^irocess of drying, lie showed 
that, on drying, the hydrogid contracted to a hard 
glassy porous ma.ss which was able to absorb water 
and other vapours. He inve.stigatcd particularly 
the effect of the concentration of liquid from whicli 
the gel was prepared and the time taken for the 
drying of the gel, ujion its iiorosity and adsoip- 
five power (Z. anorg. (’hem., 18t)7, l.I, 23!) ; 

1898, 18, 117). Zsigmondy, lint.schli, liachmann, 
Ander.son and Patrick have also investigated the 
structure of silica gel by ultra-microsiaipical methods 
or by the determination of vapour jirc.ssurea of 
liquids mlsorbed bv' the gel. 

The fact that a jelly containing as many us 100 
molecules of water to each molecule of fSiO, Is a 
moderately stiff clastic stnictiirc indicates some 
strong bond between the silica and water. Gases 
of tw'o liquids formuig an apparently solid structure, 
e.g., butter ; or a liquid and gas, e.g , whipped cream 
or white of egg, arc well known and may be explained 
on the basis of a cellular or honeycomb structure. 
Silica gel is unlike these in that the water in the gel 
can be completely replaced by other liquids or may 
be completely removed without alfecting the ehar- 
acterLstic structure of the gel. These properties 
preclude the possibility of a honeycomb or eell-lilve 
structure and direct ultra-microscopical examination 
has failed to establish definitely what the true 
structure Is. It may conceivably consist of threads 
of silica particles hitcrtwiuing indiscriminately and 
in all directions after the fashion of the threads in 
a ball of cotton wool ; or may, as Zsigmondy repre¬ 
sents it, be simjily a formless collection of iiarticles 
of silica held together by the adsorption of water 
at their surfaces. Either of these views would 
account for the open structure which, as will be 
seen, the gel must ])osse.ss. 

Van Hcmmclen (Z. anorg. Ghom., 18!)8, 18, 140) 
inve.stigatcd the jihysical changes which occur when 
silicic acid jelly is gradually deprived of water. 
Table 1 (reproduced from his jiaper) records the 
volume and specific gravity changes during dehydra¬ 
tion. The last column .shows the calculatcil sjiecilic 
gravity of a jelly containing the jiroportion.s of water 
and silica indicated in the first column, whilst the 
third column shows the specific gravities actually 
observed. 
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contriicts as water is rciiiovcil, until a point is reached 
at which the water content is some two molcoiile.s 
])cr molecule of SiOj. Uji to thus point the deerease 
in volume of the gel exactly corresponds to the 
volume of wider removed, as is shoini by the agi-ee- 
merit between the observ^'d and o,nlculated sjiecific 
gravities. 'I'he ])artieles of silica have, therefore, 
gradually closed togetlier w)iil(> tlio apace.s between 
tlieiu liHVi^ remaitieil completely filled with water. 
After this point, however, dehydration docs not 
cause fuithei' eoiitraetion. i'he silica particles have 
assumed a linal rigid struetiire and fuither dehydra¬ 
tion leads to the driving eiut of the water from be¬ 
tween till’ silica particles, the spaces being filled with 
air as rapidly as the water is removed. iVith tho 
(ii-st entry of air the gel lo.ses its transparency and 
hecomes eluilky white in apjiearance, duo to the, 
refract ion and reflect am of light from the minute, 
air bubbles, breaking the eontinuity of the water 
within the gel. .As dehydration proceeds still 
further practically the whole of the water is removed 
and the interspaces become tilled with air and tho 
gel regains its transparency. The gel in this final 
form is a hard, clear, lustrous substance, to all 
apiiearanees like fragments^ of broken glass, and it 
is in this form that it is employed as an adsorbent, 
Tt is not necessary' to enter more deeply into the 
fascinating studies which have, been made upon 
the struct lire of silica and other gels. The essential 
point is that, by the formation of the. hydrated gel, 
silica i.s obtained in a state of extreme subdivision 
widely disperseil in a water medium, the, particles 
being held in a more or less rigid structure, (tn 
dehydration, either in a desiccator, or by heating, 
the gel contracts, the paitieles close together until 
finally they can contract no further. The inter- 
S])aeial water is then driven otf, leaving a highly 
porous, but o])tieallv homogeneous, substance. The 
determination of the actual size of the pores Is a 
matter of some dilViculty. The fact that they are 
beyond the resolving power of the ultramioroseope 
indicates a diameter of the order of some lOpg, 
while determinations made by Anderson (Z. physik. 
Chem., 1914, 88, 191) of the vapour pressures 
of liquids held in the pores lead to a value of 2'5 
to 5-5 p/I. Anderson’s method is, however, open 
to some criticism in so far as his calculations are 
based on the assumption that the vapour pressure 
of liqtiids in such minute pores obeys the same laws 
as apply to liquuls in bulk. 


Van llcmmelen (Z. anorg. Chem., 1897, 13, 239) 
further investigated the inflneiie.e on the porosity 
and ad.sorbing power of silica gel, of variation of 
sueli conditions as the concentration of liquid from 
which the gel was coagulated, and the time taken 
for the drying of the gel. Either of these factors 
would tend to affect the size and nature of the silica 
aggregates formed, and therefore the structure anc 
porosity of the dried gel. 

The valure of adsorption by porous bodies. 

Almost every solid surface, whether porous o; 
otherw'ise, is able to adsorb small amounts of gas o: 
vapour. The extraordinary difficulty, for example 
of removing the last traces of moisture from th< 
surface of a glass vessel is well known. The amouir 
of vapour adsorbed by a given weight of substanc- 
must clearly be greatly enhanced when tho substanc 
exposes so vast a surface as does tho silica in silici 
gel. ('J'he surface of a cube of 1 cm. edge is (i sq. cm, 
but if that cube were broken up into cubes of lOp, 
edge, tho surface exposed woidd be (KX) sq. metre 
or some, ()5(K> sq. ft.) This tyqio of adsoiqition is 
purely surface effect, and i.s dependent upon deflnit 
forces of attraction between the moleeules of th 
solid and the moleeules of the gas or vapour. Thes 
forces are generally as-sumed to be of a chemical c 
liolar origin and lead to a definite orientation of th 
adsorbed moleeules at the surface of the sohi 
It is therefore to be e.xpected that adsoqition of th: 
typo will bo affected by the molecular aiTangement i 
the vapour moleeules or of the molecules of tl 
adsorbent, and that adsorption will bo large! 
selective. Such adsorjition is met w'ith particular; 
in the ease of certain forms of active charcoal, ar. 
is in many cases a very desirable jiroperty from tl 
industrial stanilpoint. 

A .second tvqie of adsoqition, which may eon 
into play when a highly porous .adsorbent is use 
is ymrely jihysieal in nature. When a eapilla' 
glass tube is dijqied into water, or other liquid whii 
wets the siirtnee of the glass, the W'ater rises in i. 
eayiillary to a height depenilent iqiou the radius 
the tube and the surface ten.sion of the liquid. T! 
vapour yiresRure of the liqukl over the meniscus 
the tube is less than that over the .same liquid cc 
tsined in an open vessel and for any diameter of t 
tube, the vapour pressure of the liquid contained 
it may be calculated. (The reverse calculation is t 
basis of Anderson’s determination of the pore diame 
already mentioni'd.) It Is evident that if a su 
ciently fine capillary tube is brought into an atii 
syihere of condensable vayiour in which the vapi 
pressure of the vapour Is higher than that wh 
w'oiild be in equilibrium with the liquid contaii 
in the capillary, then a partial condensation of 
vapour in the capillary will take yiliuie. Silica 
may be regarded as a mass of such fine cayiillar 
Since these capillaries are formed by thejuxtaposit 
of silica particles they are not of tho same dianii 
throughout. The capUlaries themselves are proha 
w'edge-shaped and of different sizes. It is,iK)Ssi 
therefore, to consider the pore space of any fragm 
of gel as forming a single long wedge-shaped capillf 
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ich in the pi-e.seiice of a condeiiaahle vaixiur will 
^onie filled with liquid from the apex of the wedge 
awards, iiidil a point w ri'ached at which the 
.meter of the capillary is siicli that the vapour 
■asuro at the liquid meniscus is equal to that 
the va]>our in the surrounding atmosphere. The 
ount of vapour ad.sorbe<l is therefore a function 
the vajmur pressure. It is eihlcnt that it must 
0 be a function of the temperature. Oluingo in 
her vapour jiresaure or temperature alters what 
y be called th(' ‘'ease of condensation” of tho vapour, 
I it is more convenient, as pointed out by I’atrick, 
express such ca.se of condensation in terms of a 
glc condition of the vapour instead of in terms of 
[). This single coiulition, which determines the 
p-ec of adsorption, has been defined by Williams 
1 Donnan (Tran.s. Faraday Soc., 1914, 107), who 
)wcd from a thcrmodcmamic analysis, that if th<! 
io of the actual vapour pressure of a vapour 
the saturated vapour pressure is equal to unity, 

' amount of vapour ad.sorbed is a finite maximum 
d is independent of temperature. Patrick has 
med this ratio of partial pressure to saturated 
'ssurc, the ” corre.sponding pre.ssure ” of a va])our, 
d has shown that in the case of adsoqdion of 
•ihur dioxide by silica gel the same amount of 
is taken up whatever the temperature, provided 
that the con’csponding pressure is equal to 
:y. The amount of v'apour adsorbed by a given 
IS of g('l is so great that it mu.st bo regarded as 
densed in the liquid state. It is therefore jircfer- 
■, in comparing the adsoiqition of ditTerent vapoui-s 
cou.sider adsorption in terras of liquid volume, 
ler than as weight or volume of vapour. Boeh- 
an (Yi. anorg. Chem., Pdi;!, 79, 2((2) showed that 
.■n silica gel is cxpo.sed to the saturated vapour of 
er, benzene, or (ddoroform, the same liquid volume 
meh vapour is adsorbed, and furthermore that 
I vidiimc is equal to that taken ii]) when the gel 
inmersed in the re.spective liquids. The finite 
ximum adsorption wdiich takes plaei! whoi silica 
i.s cxpo.sed to a vapour at. a corresponding pressure 
•il to unity re])rescnts thorefoi'e a com])lete filling 
Urn pore s])aees f>l the gel, and the prim iplc of 
lliams and Donnan can in this ca.se be extended 
rend : ‘‘ that for corri’sponding pre.ssures equid 
mity the same liquid volume is adsorbed, wdiatevcr 
vopinir or whatever the tdnjxjrature.” 

'he adsorjition of vapours by silica gel Ls regarded 
many workiTS as a purely physical eapillai'y 
‘iiomenon of the tjqje described above, but there 
several observations which do not agree with 
s point of view. It is not nitendcd in this paper, 
vever, to enter into the theory of the mechanism 
adsorption by silica gel, but rather to deal with 
le of its industrial applications. For this puqiose 
capillary theory of adsorption presents a useful 
Crete picture of the mechanism by which vapours 
adsorbed, and is sufficient to exjilam many of 
phenomena obseiwed. 

'he immediate problem before the National 
izolo Association was the possibility of iising solid 
orbents in Ueu of wash oil for the recovery of the 
densable hydrocarbons from coal gas and coke- 
I 


oven gas. The u.se of active charcoal and various 
inorganio gels was considered, and silica gel was chos¬ 
en for first inve.stigation because of certain tlelinito 
advantages which it appi'ared likily to possc.s.s. 
Foke-oveii ga.s contains many impurities likely to 
affect or destroy the adsorptiie power of solid 
adsorbents, chief amongst which are the presence of 
tar fog in the form of a fine .su.spension : the vaiiour.s 
of high-boiluig hydrocarbons, or of compounds which 
lend to polymerise to high-boiling re.sinous sub¬ 
stances in the body of the adsorbent, which would 
not be removed by the usual proei'sscs of distillation ; 
ami suliihur eouqiounds, including hydrogen .sul¬ 
phide, which might act upon the material of the 
adsorbent. The possibility of contamination with 
resbiouH organic matter demands that, the adsorbent 
should be able to with.stand heating in an oxidising 
atmosjihere to a tenqierat.ure sullieicnt to burn oil 
such organic eompomids and the deposit of carbon 
which is formed from them in the pores of the 
adsorbent during the initial period of heatuig. 
Ferric hydroxide gel, a substance of similar structure 
to silica gel was found to bi' unable to resist the 
high temperatures involved; it broke up completely 
to a finely powdereil oxhh* which showed no adsorp¬ 
tion capacity ; t here is also the danger that .such a 
metallic hydroxide gel, even if able to withstatid high 
temperature.s, would be acted upon by the hydrogen 
.sulphide in the gas. Active charcoal is at a dis¬ 
advantage when hcufhig in an oxidising atmosphere 
to a temperature of about litMl'tl, is involved; 
this disadvantage might be obviated by earelidly 
purifying the ga.s before pressing it over the ehareoal. 
Silica gel is eomimuidable on account of its ehcmiiuil 
iirertncss and its ability to withstand high tcnqrcra- 
tures. 'I'hesc two factor’s counteract to a great 
extent the undoubted superiorities which active 
ehareoal possesses, particirlarly its greater adsorjrtive 
jiowcr for vaporrrs at low concentratiorrs and its 
selcclivo adsorption of hydrocarbons in jireferenee 
to water vajiour. 

In the inv'e.stigations undertaken, adsorption effi¬ 
ciency and eajracity were measured by 1hi’ dynamic 
method r’ather than by the static method adopted 
by van Bemmcleri, Amlc'rson and Fatriek, since this 
method is more closely allied to conditions which 
would obtain in lar’gi' scale pr’actice. /iftcr carrying 
out these investigations we became acquainted with 
a pa])cr by F. B. Miller (('hem. ami Mid. Fug., 192(», 
23, 11,').'), 1219, I2.'>l), irv which the e.xaruination of 
mi.xtur-cs of air' with ben/.ene, ether, aerdone. and 
other solvents by the dvmarnic metlual Ls described 
and, in so far as our resrtlts cover the same gromid, 
they are in complete agreement with Miller’s. 

Tlu' silica gel used was jrrepared by the method 
recommended by Patrick (.1. Arner. t'hcm. Soc., 
1920, 42, 9.71) ami prelirnmar'y experiments were made 
to (hdermino the, eflicieney and capacity of the gel 
for the adsorption of betv/.erre from mixtures of air 
and benzene. 

The apparatus is shown in Fig. 1. A cirrreut of 
air was drawn t hrough a calcium chloride dryirrg t ube, 
A, a calibrated flow-meter, B, a three-bulb satu¬ 
rator, C, containing benzene, the U-tubo, 1), contain- 
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iiig the gel under examiiiation, and two additional It will bo seen that lienzene is adsorbed almost|^ 
guard tubes (R, R) also eontaining gel and serving quantitatively for a period of three hours, during 
to detennine the amount of benzene jias.sing D. which time the gel takes up 40% of its owti. 
The release valve, G, ensures a steady .suction weight of benzene. After three hours the efficienc)', 
through the apparatus. of adsorption falls off rapidly to zero, the gel becomiii) ' 



Fig. 1. 


The’^gel tube, ]), contained 12 t)()(i gram.s of gel, and .saturated at 5,')-4% benzene content. (It is inter 
air wa.s drawn througli the ap])aratus at a rate of esting to note that the gel used in this cxperi 
100 r.(^. ])er minute, 'liie saturator, G, and the three nient had been heated 30 times to 000° (i for a pcrioc 
U-tubes were weighed at frequent uiterval.s, and it of one hour, and its adsorptive cajiacity had no' 
was found that the whole of the benzene lost from 0 appreciably fallen from the value initially observed. 



f) f.U lOU l.'iU JIIO 2.'iU iWHt J,0 


Tint' in Him. 

A. Wi-inlit cf C,!!, pi'i'totl 

.. ii.laorhctl. 

% < (H, in 

D. Kllli icuty of adttoi pttoii''u. 

Fic. 2. 

was recovered in the three gel tubes. In Table II 
the adsorption by 1) only is shown. The data from 
this table are plotted in Fig. 2. 


Taiii.e n. 

Bonzeno in gas, 

Tom- Total 'total A<lsoq>tion 


Time 

poraturo 

weight 

weight 

efficioncy Per cent 

from 

during 

C.He 


during 

bonzono 

Ktiirt 

intorvul 

passatl 

(Inns. 

adsorbod 

interval 

in gol 

Mins. 

^C. 

Grins. 

o/ 

/o 

0/ 

/o 

0 


— 


— 

— 

30 

180 

0-8000 

0-8600 

100-00 

C-87 

60 

18-0 

1 7980 

1-8010 

100-10 

14-301 

100 

18-5 

2-8075 

2-8027 

99-70 

22-70| 

120 

18-6 

3-3900 

3-3945 

99-70 

26-90/ 

130 

18-5 

3-7110 

3 70.55 

98-70 

29-501 

140 

18-5 

4-0200 

4-0130 

99-15 

31-40l 

150 

18-5 

4-3435 

4-3355 

99-70 

34-30| 

100 

18-5 

4-0480 

4-0375 

99-20 

30-6(f 

170 

18-6 

4 9805 4 9735 

iStoppam overnight 

99-20 

39-5« 

180 

18-0 

5-2775 

5-2505 

97-20 

41-f 

190 

18-0 

5-5880 

5-5485 

94-00 

44-0 ! 

200 

18-5 

5-9020 

5-8315 

90-10 

46-3 

220 

190 

6-5005 

5-3545 

79-40 

S0-3( ( 

260 

190 

7-5533 

0-8530 

50-20 

54-2< ' 

270 

190 

8-1715 

0-9700 

18-90 

65-l( ' 

290 

190 

8-8585 

6-9775 

1-10 

65-3! 


This ad.soqjtion of 5.')-4% of benzene was frt 
air saturated tvith benzene. The eflieiency of adsoi 
tion from a gas eontaining benzene at a conocntrati 
corre-sponding to that actually present in coal gas 
coke-oven gas was next examined. The content 
benzene in coal ga-s may be taken as approximate 
0-8% by vohmie, (corresponding to about Sjr 
saturation. 

The apparatus was essentially as in Fig. 1, wit! 
the c.xception that a second metered stream of dr; 
air could bo mixed, by means of a connexion, wit! 
the stream of air saturated with benzene. !’ 
adjusting the proportion of air added, any desirc< 
concentration of the mixed gas was obtainable. 
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||The figures of Table III anfl curves in Pig 3 
■ow the efficiency and capacity of two gel tubes 
Baced in series in a gas stniam containing 0’84% of 
Ipnzeno. Ihc first tul)o confauicd 5 grams and the 
^:onrl 9-.mr> g. of g(d ; the rale of gas stream was 
|82 c.c. j)er minute, giving a time of contact of 2 to 3 
beonds in tho first tube and about twice that ])eriod 
(1 the sccojid. 


the saturati,.., capacilics of the gel for 
auteunt concentrations of licnzcnc at l(j'’0 This 
IS the usual form of adsoriilion isotherm. 




4. 

Paule IV. 

Sattn-afion ralufs for gel in equilibrium with benzene of different 
t'onemtrafion/f 


. % (' 
Ktn 


’*n, J9t Atlsorbt'r. 

M liiid 
itiicy Ist 
M liud 


Time ill liGUrs. 


Fi(i. X 


oiMioiitmtioii 

Partial pi-os«mo 

I‘or ct>u(.. woight 

bonzono 

IwnzoiK^ 

n<lf?orbofl at 

/o 

mm. of Hg. 

hatvu-ation 

0-K4 

G 49 

13-65 

1-19 

9-05 

16-85 

1-G9 

12-8 

22-96 

2-55 

19-4 

29-50 

3-90 

29-7 

40-00 

5-65 

43-9 

50-20 

G-41 

48-9 

.53-41) 

9-59 

q-y.-i 

55-40 


'I'ahle III. 

(Soe curves, Fig. H) 

Adsorption of benzene from a mixture of air and benzene containing 0-84% of benzene bg volume. 


Average 

'i’otal 


temp. 

weight of 


during 

benzene 

Total 

interval 

passed 


16 

. 0-3172 

0-3165 

17 

. 06440 

0-6170 

18 

. ()-9999 

0 6615 

19 

1-7259 • 

00039 

16 

. 2-0327 

0-6897 

17 

. 2-3242 

0-6770 

15 

■ 2-9012 

0-68O5 


Adsorjftion by first tul)o 


Adsoi*j>lion by st'cond l ulx} 


Klficioiicy 

cliiriug 

iritf^rval 


Boiizoiio 

% 

111 go I 


1)9-70 . 0-30 

93-00 .. 12-34 

12 00 i:b2;i 

0 27 .. 13-20 

Stoppage overnight 
8 7 .. 13-79 

Loss . . 13-50 

Stoppage over week-end 
0*0 .. 13 05 


'J'otttl 


0-20.5 
0 3.340 
I -0000 

1-2022 
1 3100 

1-3380 


Kiritfionoy 

during 

mtorval 


99 

99 

loo 

72-0 

17-7 


3 85 


Uenzono 

% 

m gol 


0 028 
8 000 
11 100 

i:i 200 
18-700 

18-000 


g*--! ‘^f'ove experinrents were made with simple 

. 000 /. U|> bcn/,eno-air mixtures. The case of coal gas or coke- 

oven gas is not so straightforward. A]iart from 
substances which may foul the gel anti so reduce its 
activ'ity, there are a number of dilTcrent vaptnirs, 
each with its oxvn particular partial pressure and its 
corresponding pressure, p/p„ as defined by 
Williams and Dorman (see page Oil t). 


iwto/ n- • ™ o ’ /o s" latvcil u 

I /o elhclcncy. These arc tho adsorption values 
CO would bo. c.xpectcd when working on an 
ago coal gas, provided that the adsorption wore 
affected by other factors. 

a) cs II and III show the adsorption obt am- 
Lp “n^u and O-Sdo/o of 

[f inwU, 1 -^ wJuoriition capacity of gel in gases 

immediate 

'BQ K * standpoint of recovery from coal 

. a. out It can readily be determined. Table IV and 


The partial and corresponding pre.ssurcs of some 
of the main condensable vapours in normal coal 
gas are found to bo as follows:— 
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Table V. 



Part ial 

Saturation 

('orresponfi- 


prossum 

prf)H8ur<> 

ing pmssura 


(/-) nmi. Ifg. (y 

<„) mm. Hg. 

V/Po- 

Pro-Ixmzol 


105 

. O-(M)09 


,’fHSO 

Oo 

0-0980 

Toluono 

M.'iS 

14 

0 082ft 

Xylono 

(1 ,‘.2H 

4 

. 0-122 

Nrtjihilialont' 

0 01!) 

OOS . 

. 0-85 

Watttr 

I2 7MO 

12-78 . 

1 -00 


Till' lii;iir(s for pro-licnzol, lipiizt'iio, toluene, and 
xylene are (lio.se. given liy T. 1'. K. Uliead (Gas J., 

I id 7, 137, 21)7) as lepresentativc of a normal eoal gas 
at 15“ G. 'I'lie na]>lithulene figure oorresiionds to a 
eontcnf. of (i grains per 100 euliio, feet; in practice 
even higher ligures may I'B obtained. The water 
(igiire is baseil on the assumption that (he gas is 
saturated. All the saturation jiressurcs are for 
15'(!, It is clear from the prinei])les of capillary 
adsorption discussed oii p. ftiT, that if the ad- 
sor})(ion of (lu'se constituents could be considered 
indeiiendently, the saturation ca])acity of the gel 
would be greatest, in the ease of water which is 
present at a eorre.s|)nnding pressure eipial to unity, 
and would, therefore, bo taken up by the gel to 
the extent of approximately 0()% by weight 
(55')!, of benzene was taken up from a saturated 
benzene vapour, and the same volume of w'ater would 
be adsorbeil from a saturated waiter vapour). Naph 
thalene would conn' next as having the next highest 
corresponding pressure, then xylene, benzene, toluene, 
and pre-benzole in rapidly decreasing amounts. 
T'his is what would occur if a gas were jiassed 
containing each of these constituents singly at the 
conoentrationa mentioned, but obviously a vastly 
greater volume of gas would have to be ])as.se(l in the 
case of naphthalene than, say, in the ea.se of benzene 
or water, since the actual concentration of naphtha¬ 
lene ill the gas is ,so small. What, then, w'ill hapjien 
when a gas is passed containing all these eonstituenta 
f.ogether >. K.xainining the case where two only of 
the vapours are present, and choosing two which have 
widi'ly dillerent partial and corresponding pressures— 
benzene and najihthalene- it will be assumed for 
simplicity that the naphthalene is })reseul to 
saturation in the gas, which is a jio.ssible con¬ 
dition. 'I'he corres])onding jire.ssure of naphtha¬ 
lene is then equal to unity, and if snflicient gas were 
jiassed, the naphthalene would bo adsorbed by the 
gel to the extent of some 70'’,k by weight 
(benzene at piPc ■ ^ gave 55%; this multi¬ 
plied by the ratio of spi-eilic weights of naphthalene 
and benzene, l-15/0-SH,gives the w'eight of naphtha¬ 
lene adsorbed at p/p,, 1). 'rims, in onler to 

■saturate 10 g, of gel with na]>htbalene, it would be 
necessary to pass 7 g, of najihthalene, which at ib4 
grains jier KMIeu.ft. eorresjionds to 1150 eu. ft., or 
112,500 litres. In the meantime, however, the gel has 
long reached its saturation jioint with re.spect to ben¬ 
zene. This point, for a jiartial jiresaure of 6 ram. at 
15" (!., is ajijiroximately 14% of the weight of the, gel, 
and is, therefore, reached when 1 -4 g. of benzene, or 
50 litres of gas, have been passed. At this point the 
naphthalene passed amounts only to 0-0108 g. There 
is a question now of what will take place if the 


gas continues to pass after the saturation poin 
to ben-zene is reached. (Jlearly, no more benzene wi. 
be adsorbed by the gel, but will the nnphtlialen 
simjily fill uj) the balance of jiorc sjiaee left to it b; 
the benzene, or will it displace the benzene ahead 
there ? Where, as in this case, there is jiresumabl; 
no que.stion of jireferential surface ntlsorjitioii eomin 
into jilay, the answer is not self-evident, and thei 
is no jiublished work which gives a satisfaetor 
reply. 

In order to investigate this jioint, wliieh ajijieare 
likely to be of imjxutanco in the recovery of benzi 
from gases, it is necessary to consider adsoiptio 
from a gas containing two condensable vajiou; 
whose scjiaratc distribution in the gel can be detc 
mined at frequent intervals. W'orktng on a sma 
laboratory scale it was imjiossiblo to use, say, ben-zer 
and toluene, or benzene and xylene, as the adsorbi 
vajiour would have to be distilled out of the gel i 
the completion of each time mterval before an analys 
could be made, and as only a fraction of a gram 
collected during each interval, this would be ii: 
jiossible. 

As the adsorjition by silica gel is sujijiosedly 
jmrcly jihysical jibenoinenon and not dejiendent r 
the chemical nature of the vajiour, it was n 
necessary to restrict attention to hyihocarbor 
Sulphur dioxide or ammonia might be used as 
second vajiour in conjunction with benzene, as th 
would be easily distinguished from beirzene ai 
separately traceable in their adsorjition relatioi 
Actually, water vapour was chosen a.s being n 
only sejiarately traceable, bid also a. material i-c 
stituent of coal gas, and one the ai-tion of whi 
will have to be considered. We have the follovvi 
data : — 


jut'iksino of ill gti-s .. .. <>-0 m 

Paitml probHuro of in .. . . 12 S in 

Voluino of liquul \vnt« r from 22 4 litros vapour . . IS o.c. 
Voliiino of lupud bttir/.i-nt' from 22 4 Iitro,H vtipour 81) c.c. 


The volume of water vajiour in tin- gas is 2-1 It tin 
that of benzene vajiour ; on the other hand, a gi' 
viilunie of benzene vapour yields fivi- limes a.s ml 
liquid volume as an eijual volume of nipieous vaja 
If, therefore, we express the ratio of benzene to wr 
in the gas as volume of liquid condensates, whicl 
the imjiortant jioint from the view- of adsorjiti 
wo have benzene : water--5 : 2-111 or 2-35 ; I. 

This is a similar, though less extreme, i-ase to t' 
of benzene and najihthalene, discussed jireviou; 
The benzene, although not cajiable, like 
water, of apjiroaching the maximum saturate 
value (on account of its low corresponding jnessu 
is yet jiresent in considerably greater jiroportion, 
liquid volume, than the water, and is, therefi 
able to enter the gel freely in the first stages 
adsorjition before sufficient water lias arrived 
exclude it—assuming for the moment that the vajv 
of the higher corresponding pressure does tend 
exclude or driv e out that of the lower. It is imposs: 
to forecast what should occur in such a mixti 
and experiments were carried out to test the ab 
points. 





/oumm of th» Satiety of Chemical InJutlry. 

jtprll J«, 1924 J Wn.iJAMS.—.Sir.iCA Ukl as an ]ndi sthiai. Aii.s<miii;NT. 103 r 

Adwrption of mixed benzene and water raponru. gel. Tiie gas nii.xliire edotaiiicil li-.sii'’,, of lienzeiic 

A gas confauiing botJi fx'iizeiie and water vaiioiir of vuter liy \ohimr with |vartial ]in‘.ssures 

n known eoiK^entrations was prepared by mixing two i'es|)e( ti\el\. 'I he teinjiera- 

notered streams, one having passed through a water ^ .saturator and ad.soi|ition (iihes was 

atnrator and the oilier through a henzeiK^ saturator, saturation jiressiire of «aler \ai>our 

iS slnmn in Fig. 5. F,ach stream \ 4 as dried in a *'* IS (.’. is l.)-4li mm. I he gas wa.s llicrefore not 



I'm 5. 


mg ealeium efitoride tube liefore passing through fully saturated m ith water. Tlu' mivul gas was 

le saturator. After mixing in an inlerniedialo jiassed through the adsorjition tubes tor 21-7 hours 

es.sel, the ga.s passed through: A, a .small tula' eoin at a rale of Kio e.e. per minute. By periodic weigh- 

lining I!-7(I8 g. of gel; 15, a t idie eoiilaining granular ings of the water and ben/.eno .satniators, the gel 

uleium chloride; two guard tube.s lilledwith sihi'a tube, A, containing the gel under e.vaminalion, 
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the calcium cliloridc tube, and the final guard tubes, 
a detcniiiiiation of the amounts of water and benzene 
adsorbed by A at any moment was made. 'J'he 
ri'sults are given in Table VI and are jilotted in 
Fig. 0. ('fbe dctemiinations for the first three iioints 
of the curves in Fig. (i are not shown in Table VI; 
they were obtained from an independent exjieriiuent 
under exactly similar conditions ) 


It Ls evident, therefore, that the p—'—— ^ 

vapour is a factor to be seriously eons-,,poin^ 
problem of recovering benzene from gas. 
only prevents tho benzene ftt-taining the nt^. , 
satiiration value corrcs}>onding to its vapour pressurej^^, 
but also, in the event of the gas being passetl over thr 
gel ill too great a volume, leads to a complete wa9hm|.^j! 
out of the benzene initially adsorbed, even thougl^ ^ 



Vol of MIX'* piiHsi il in‘i 10:» K. of Ri‘l -lUrcK at N 'J’ V 

Influoni'f’ of wator \ tipour on tlio abKOiiition of lienzono from a bonzono-air mixture by uillca-geh 


run*'A «„n.OmK<l ... 1. 

n ‘Mb In Ifu.inl lubf (m l) dilcr dt hyiliiitiiiM mis. 

{■ - C.H, in i. 

Jiiiiu.i-no m n Hil*’,, 'I'l'iitf) Ih-C ^ ,r n 

"u Walt r III KUH I xr.",,. K.Uf (>1 K-i’' • " 101‘‘I* V'O lir. N. l.l. 


Fig. 6. 


Curve A show.s the adsorjition of water, expressed 
as per rent, weight of the gel. Curve B sliows the 
adsorption of benzene in the first gel guard tube, 
and is therefore a ehcek upon the adsoriition which 
would have been obtnmed had the gas not contained 
water vapour. Curve C shows tho aetiial benzene 
adsorjition from the wot gas. It will he observed 
that in the initial stages benzene was taken up to 
the e.xtent of 74(2% of tho weight of the gel, but as 
the passage of gas was continued, the benzene was 
gradually di8])laeed by water, until finally no benzene 
remained in the gel. The water, on the other hand, 
gradually aecumulated m the ge.l, and at tho comple¬ 
tion of the experiment was still being rapidly adsorbed. 
A further proof of the fact that the benzene is dis¬ 
placed is shown by the figures in the last column of 
Table VI, from which it Ls seen that during every 
interval after the first two hours, more benzene was 
recovered in the guard tubes than was lost from the 
benzene saturator. 


the concentration of benzene in the gas remau 
'.onstant. The explanation probably lies in t| 
relative case of wetting of the silica surface by wat 
Mid by benzene. If the silica surface is coati 
preferentially by a film of water, the benzene is n 
able to wet the surface, and therefore deiiends for i 
retention upon its power to wet, or bo adsorbed b 
the water film. If benzene Ls adsorbed less strong 
at a water face than at a silica face, then as the wat 
film develops over the surface of tho silica, benze 
must be driven out, whether the adsorption is regard 
as a molecular surface adsorption or as a pure 
capillary condensation. 

The next step to bo taken was the ' 

of the adson'tion of hydrocarbons fronj artjmmnti-. 
gas. A supply of purified town gas . actual coa I 
tho mains of tho I^eds gas works drawn fro..,' 

ately after the iron oxide ^ a point inimedi i 

stream of this gas was pag?r„j. i.eifiors. A metercil- 
six adsorption tubes, gj™-through a series 

-‘Kin containing le_ , 
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Adsorption of ai'zcne just commenced to j)asa the 
A gas coi'>*® contents of each tube were distilled 
k,),)w, ’^nd collected in a graduated receiver 
A.j'to -10" 0. The quantities obtained on such a 
le were too small to permit of an accurate analysis, 
were sufficient to show the selective adsonjtion 
he various constituents of the gas along a column 
idsorbent-. The approximate analysis is expressed 
Table VII below, in terms of water, benzene, and 
lene. The small anumnt.s of hydrocarbons with 
ling points higher than toluene and lower than 
izene have been neglected. 

Tahle Vi I. 

orplion of 'vater and hydrocttrhons from coal (fas in a 
six^,^cclion column 




Vol. 

% Coinposition of 

Boiling 

1 . of 

Vol. 

hydro- 

hvdrooarbons 

point of 

)o in 

wHtur 

carbonH 



hydro¬ 

rios 

o.c. 

c.c. 

0»I1. 


carbons 




O' 

/O 

% 

® (1. 

1 

115 

1'90 

25 

75 

98-0 

[1 

0«5 

1-40 

65-5 

34-6 

80-7 

[I 

015 

M6 

100 

0 

801 

V 

006 

1-20 

100 

0 

80 0 

V 

00 

1-45* 

100 

0 

70-7 

'1 

00 

MO 

100 

0 

79-5 

This 

volurno 

ineludos a 

drop of tho tliBtilUvlo 

1 from the 

v'ious 

tulio. 






t is evident from these figures that a considerable 
:ree of fractional adsorT)tion takes place, and that 
water and higher boiling hydrocarbon.s are con- 
trated at the entrance of the column of gel. 
Iced, by usuigtwo adsorption chambers, the si'cond 
itaining twice as much gel as the finst, it would bo 
.sible to recover 00% of the total hydrocarbon 
he gas (or 76-77% of the total benzene in the ga.s) 
])iactieally pure benzene. 

'he coal gas used in the above experiment eon- 
led 0-80% of benzene and 0'10% of toluene 
■linlhig xylene and naphthalene), 

Cxperimeids were next carried out to determme, 
re accurately than was ])ossiblo in the small six- 
lion column just described, the efficiency of 
loiption and the comj)osition of the recovered 
irocarbons when varying amounts of gas were 
ise<l over a constant weight of silica gel. The 
ults of these ex^xunnents are summarised in 
dc Vtll and arc plotted iu Fig. 7. The adsorption 
4 carried out at a tcmperatru'c of 14°, and the gas 
umes passed are expressed as htres at N.T.l’. ])ei- 
I grama of gel. 

'he Jirst determination recorded, 27.3 litres of ga.s 
KK) grams of gel, is for an adsorption which 


was stopped exactly at the break point to benzene. 
For smaller quantities of ga.s it has bien shown that all 
the benzene and all the other higher boiling hydro¬ 
carbons are quantitatively reeoveied. 'The impoitant 
point therefore to be ohsc-rved, where eompleto 
rccov'cry of useful Indroearbons is intended, i.s this 
break point to benzene. The still lower boilbig 
constituents in coal ga.s, of which carbon bisulphidi' 
is the chief, are present .at such small partial ]ires- 
sures and corresponding pressures (see Table V), 
that the amounts adsorbed are practically negligible. 
There is, therefore, in th(' hydrocarbon mixture 
recovered by silica gel none of the “ pre benzol ” 
wdiudi must be so carefully fractionated from the 
R])irit recovered by oil-w'a.shing proee.sses. 



Kill -JUll .UK' 4110 r>l)0 fSOO 7<H) 800 000 

Yol of Kiis jiaibfJ V'f 
LIfrts. 


Rccovoij of lijilrofurboiia from coal ff-'W by silica >{''). 

o- <1 as wrljibt of ift-l (x 10). 

tt -- ('(iinpositioii hy Aol of ri'itivi ttnl 

\ Kflicieiicy udxoi (itniti. 

Fkj. 7. 

The recovery figures corresponding to a passage of 
273 litres of gas represent, therefore, a maximum 
recovery of the hydrocarbons valuable us motor 
.sjiirit. Up to this point all such hydrocarbons are 
quantitatively adsorbed, and the proportions of the 
various hydrocarbons in the recovered mixture are 
therefore identical with the jwoportions in the original 
gas. If a greater volume of gas is passed over the 


Tabi,)! VHI. 

loypOon of Itytirocarb ins from coal fjas by silica grl^ showLufj the effect of ratio of qas volume' to weiijht of tjel on the degree of 
tulsorptienit distribution of individual hydrocarbons, and composition of the recovered benzol. 


Volume of 

Total hydro¬ 

Distribution of hydrocarlMwiH 

as pt'r 

Composition by volnm’i 

of lupiid 

gas por 

carbons 

cent. 

woiglit of gol 


hydrocarbon.s locovomti 

100 g. of pol 

adsorbed an 

Bonzono 

Toluono 

Xylono 

Bonzono 

'rolnoiui 

Xvlt*i 

l.itros N.T.P. 

% woiglit of 
pol 
y-84 



'Yu 


O' 

/O 

273 

7 0.5 

1-80 

0-39 

77*5 

]8-r> 

4 0 

315 

10-70 

820 

2-04 

0-46 

7rt 2 

10-45 

4 3.^ 

405 

11- 89 .A 

12- 95 .7 

8-41 

2-70 

0-78 

70-2 

221 

7-7 

578 

8.36 

3-75 

0-85 

64-0 

! 20-4 

6-0 

743 

14-80 .. 

8-40 

4-96 

1-44 

50-2 

33-9 

9-9 
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same amount of };cl, fienwiie liepins to [•seiipc at tlie 
exit of the ndKorlicr. 'Hie liijilicr-boihnu liydro- 
cai'twiis do not, however, reiudi tficir break }ioints 
for aome <'onKi<lerablo fs'riod later, witli the result 
that the eomjioHitioii of the mixture of hyilroearhou.s 
recovered from the (jel gradually eliauges, the 
•[HTCcirtaKe of heiizeiie lieeooiiun smaller and that of 
the eonstituentH ol higher lioiliiifi yioint less. 'I'hia is 
shown eleaily h> the lirokeii curves of Kiy;. 7. h'rom 
this series of curves it Is jiosaihle to determine what 
jiroportion of fycl to gas must be emyiloyed in order 
to secure any desired composition of hydrocarbons 
from the adsoryition units. In order to secure com¬ 
plete " strijiyiing ” it is not yiossible to pass more 
gas of the eomyiosition under consideration than 
273 litres per KXi grams of gel, and at thi.s pohit 
the adsorption exjircssed as jier cent, weight of the 
gel is 7'()r)"'„ of benzene, I'.Sb"^, of toluene, and 
(1-311% of xvleui- (incluiling higher-boiling hyilro- 
earbons). The total elteetive adsoryition of hydro- 
earbons is, therefore, approximately !(•% of the 
xveight of (he gel. 

It will be observed, also, that over the range of 
these experimeuts. which more than covers tlie 
limits within which a eoinniercial adsorjition yirocess 
would be operated, no evidence was found of actual 
disjilacement of benzene by water vayiour. The 
benzene having attained its maximum saturation 
value of remained at this value over the whole 

yieriod considered. 

It is therefore practicable to use silica gel for the 
adsoryition of hydrocarbon vayiours from coal gas 
saturated with water va|K>ur. The adsorption 
capacity for the hydrocarbon is, hower er, lower than 
if no water vapour were yiresent, and in the above 
experiments amounted to slightly less than lO"^ of 
the weight of the gel. 

T'he w'hole of the water vajiour mii-st, be removeil 
concurrently with the hydrocarbon vajiour. This is 
unavoidable siiiee water vapour is, as has been shown 
above, jirefereritially adsorbed. 

The actual saturation value for benzene when 
ailsorbed from coal gas is slightly higher (8-4%) than 
that obtained from the pure mixture of benzene, 
Water vapour, and air investigated in the laboratory 
and illustrated in Fig. (i. This is to be expected since 
the benzene in the gel is dissolved in a cei-tain amount 
of higher boiling hydroearbons, which tend to lower 
its vayiour jires-sure. 

A very interesting observation from the yioitit of 
view of motor fuel production was that the mixture 
of hydrocarbons recovered from the gel by direct 
distillation was of eonsiderably better <(uality as 
motor fuel than the corres|Kinding mixture obtained 
by scnibbing the gas with wash oil. Ajiart from the 
fact that wash oil takes uyi, under normal w-orking 
conditions, only some 3 to 4% of its volume of hydro- 
carboiA from the gas, the jiroduet obtained on dis- 
tillhig benzolised wash oil with steam (known 
technically as “ light oil ") contains, at the low- 
boiling end of the scale, appreciable amounts of 
carbon bisulphide, and at the Iiigh-boiling end some 
5 to 15% of creosote or high-boiling mraffin oils 
distilled from the wash oS itself. The product 


obtained from silica gel contains a negligible amom* 
of carbon bisulyhide, and clearly can derive 
heavy oil from the distillation of the ad.sorhen'"‘"*^j**1| 
Furthermore, the light oil obtained by oil washing i> " 
almost invariably yellow in colour, and qidekl;**^™ 
darkens to a light brown colour. Tlie jirodue 
obtained from silica gel, in the experiments des(;ribed’'”®i 
was colourless, ami remained colourless over severa 
months. This is an important pomt for the moto 
spirit producer. It is not)iropo8cd in this paiwr to gi 
into the causes of discoloration of motor spiiit, but ii'aret 
is well known that there is frequent ly a close ])aialleliam'nzo 
between discoloration of the spirit on storage andtion 
gum formation hi the engine valves when the spiritoui- 
is used. Drastic chemical treatment of the motofder 


sjiirit, usually consisting in w'a.shing with concent ratermal 
sulphuric acid, is normally employed at the prescnffeiu 
time to remove these objectionable gum-formingbec 
constituents. Unfortunately .such treatment destroys! at 
more than the objectionable constituents which itysii 
is intended to remove, and probably one-half to onei irj 
milUon gallons of potentially valuable motor fueim| 
are destroyed 3 ier annum in this counti-y by moto f 
benzol jirodueers alone. Petroleum oil reliners arci- l! 
on the whole, more enlightened in this respect, am 0|1 
by the develojiment of less drastic relining process! nof 
have eonsiderably reduced their relining losBCt„|fj 
Nevertheless, the loss of x-aluable ]tetroleum mott» I 
spirit by sulfrhurie acid washing probably greatlhel 
exceeds the figure given above for benzol. 

T'he fact that the benzol recovered l>y means r-n,'?' 
silica gel ajqreared to show iro signs of discoloratioii, 
or resiniSeation on .storage was therefore an addin 
tional merit in the ])roceas, as it held out hopes thuc 
the jiroduct would need no further relining treat mcidn 
The other outstanding objectionable constifuerrt m ) 
motor spirit is .sulphur, whether free or combine! J 
In this rr-spei-t the benzol rei-ov!-re!l as dcseribel 
above did n!it show any mark!'rl superiority over tI|P 
unr!-line!l benzol as normally irrorluced by o| 
wa.shmg, excejit in so far as it was traceiilil!- to ;| 
frei'domfrom i-arb!)!! bisidfjhide. T'he a\ erage sulphi 
content !if the gel ri-covi-ri-d spirit was 0-4- 0-5' 

This stati-meid is not hr op}rositi!(n to tin- claim of t 
Silica Gel Ckirjroration that the .suljfhur content 
many jretroleum oils can be nidueeil to a v!'ry h 
figure hideeil b)- treatment in the liquid jjhase wi 
silica gel. The question of what tyjics of suljih j 
eom])Oun!ls are removable by silica gel is a eoiupli i 
one, an!l it is not projioscil to deal with it in ti .j 
present paper. 


Til!' n-sults alreaily inilii'at!-d warranteil a tri 
of .silica giT as an ad-sorla-nt for motor la-nzol pii 
duetion on alargerscali'. The main))ointsinfavour| 
such an adsorbent in place ofwash oil ajipeared to be ) 

(1) Adsorption of 10% by weight or about 11-.'^ 
by v'olume of hj'droearbons a.s eorajiared wr 
3 -4% by volume usually obtained with w'ash o 

(2) tknnpletc reooveiy of the u.seful hydrocarbon 
very rarely obtained with wash oils, 

(3) A crude oil free from low-boiling “ pre-benzol 
and imcontammated with high-boilmg creoso 
oils, except fdr the smaU amount adsorb! 
from the gas. 
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(4) The possibility of plimiiialiiig all clieinical 
refining processes and particularly the sulphurus 
. acid treatment. 

(.5) A saving, conscrpicnt on (4), of .some !()«„ 
of the crude spirit, 

(0) Avoidance of the nuisance and Maste arising 
• fioni ih<* acid .sludge produced by acid refining 
(7) A •oiupleto removal of naphthalene irom coal 
gas is mcidcntal to benzol recovery. Tliis 
is of considerable imjiortance to manufacturers 
of coal gas fijr town distribution. If desired a 
very small silica gel plant could bi; airangod 
to remove all naphthahme without .strinnine 
the gas of benzol. 

It was at this .stage that wo were apjiroaehcd by 
, ' . ’ “tiiP Ke^tner Evaporating ami 

Hlnginecruig Company, the conce.s.sionaires of tin' 
■iilica Gel Corporation, Baltimore, who informed us 
hat they were about to carry out semi-large scale 
rials on tlie recovery of motor spirit from (urkedven 


of vapours a bed type absorber, consisting of static 
beds of granular gel, was originalU ],ropost<l and is 
still recommended for certain 'p>"|>oses Where 
large volumes of gas are to be handled, however 
a continuous circulation plant is used. In this case 
the gel is finely jnilveriscd to about aio niesli, and 
is circulated with the gas, which, by nn-.uis ,,l a pump, 
is maintained at a vclodty sullicient to < arr\' the 
gel along with it. 

Adsorjition is carried out in vertical adsorbeis 
consisting <if nests of tubes in an outer cooling 
jacket similar in construction to a tubular condenser. 
The gas and gd ani separated at the top of each 
adsorber by a c\ clone .se])arator The gel is fed into 
the gas stream at the bottom of the adsorber bv 
means of a .small screw convevor. In actual ))ractice 
three .sucli adsorbers are used in .senes, the gas and 
gel flowing counter eurrent through the senes. In 
this way mo.st effective “.stripping ’ of the gas and 
saturation of the gel are secured. After traversing 


QA ? 



se,s by silica gel adsorption. The Nationii 
■nzoJe Association was invited to send rcpn-seii 
fives to investigate these trials and Mr. Bas: 
^ idler and the author were appointed for that puniosi 
-ogether with Mr. Keavcll they visited America durin 
ni, and ,Iuly last, and the remaining portion o 
rtn-s paper is devoted to a description of the trial 
earned out during that period, 

foilr’** Coriioration had during tlie pas 

sr-di; Pxi’nrimenting on the industria 

nnS/ silica gel to the recovery of vapouri 

or tho treatment of liquids. For the adsorptior 


the final adsorber, {th(‘ one nearest to the gas inlet) 
the saturated gel is taken from the cyclone separator 
hy a screw conveyor to the top of fhe “ primarv 
activator.” This is in effect a still in which the 
adsorbed vajKiurs are driven off. It consists of a 
series of horizontal hearths placed vertically above 
one another and heated by the flue g.ase.s from a 
gas furnace. The hot gases jiass through flues 
mterspaced with the hearths but do not come in 
direct contact "with the gel or distilled va|>our8. The 
gel entering at the top hearth is raked slowly down¬ 
wards from hearth to hearth by means of revolving 
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rakes keyed to a vertical central shaft. 'J’he arrangc- 
jneiit is very similar to the usual ))vrites burner. 
The gel, eoinpletely freed from volatile vapours, is 
discharged from the bottom hearth into anotlier 
Bcreiv conveyor which eairies it to a “secondary 
activator.” 'I'his activator consists of a slightly 
inoliucd revolving drum heated by means of an 
external jacket, through which hot flue gases jjass, 
The purpose of this second activator, into which a 
small volume of air is drawaijis to bum off any non- 
volat il(' dcj)o.sitH from tlu' gel. The temjKTatiire in the 
priinury activator is mauitained at 3(K)°- H.'jO" C. 
and in tlu^ s(fcondary activator at 550' - 000°. The 
gel leavbig tlu^ secondary activator is completely 
revi\ilied and is returned by means of an nil' blast, 
provided by a fan working in a closed cy(te, to the 


80—100 cubic feet of gas j)er minute. Tliis gas •wasr 
drawn from the mains of the Bethlehem Steel Cor-e 
poration’s coke ovens at Baltimore at a point immed-t 
lately following the ammonia scrubbers. The coke-l 
oven plant w.as of the Koppers tj’pe and the gas had 
passed through the usual tar extractors, ammonia 
saturators, and water-spray coolers; it may therefore- 
bo taken as a fair average coke-oven gas. 

The amount of recoverable hydrocarbons in the 
gas was determined by pa.ssing a metered volume of 
the gas through a calcium chloride drying tube and j 
then through a sihea get adsorption tube containing 
;! lb. of gel. The adsorbed hydrocarbons were 
distilled off with steam at 200° C. and measured. 
This test was shown to be more rigorous than a , 
determination made by the usual method of bubblmg ' 



Km. si. 


gel storage and cooluig hopjier from which it agam 
enters the adsorption cycle. The coke-oven gas, 
which pn.sses through the adsorjition units in the 
opjKisite direction to the gel, is finally dischargi'd 
from the last cyclone (the first from the point of 
view of gel flow) and passes through bag filters 
which remove any gel remaining in suspension and 
return it to the system. 

The p'neral lay out of the plant is shown in Pig. 8, 
which is produced by the courtesy of the Silica Gel 
Corporation. This does not show the horizontal 
seimndary activator, the anangement of which is 
shown in Pig. 9. 

The adsorption plant erected at the time of our 
visit was an experimental plant, designed to handle 


the gas through ice-cold wash oil. The content of 
hydrocarbons in the gas issuing from the adsorjition 
plant was determined in the same manner, and both 
irdet and outlet tests were made concurrently with 
a quantitative examination of the hydrocarboni" 
actually recovered in the plant. The results of i 
typical teat are shown below :— ' 

I. Bonzol in inlot gas (control) 

Total voUimo x'aasod ,, .. :=64’53 c. ft. at 00“ P. 

Total bonzol recovered on dis¬ 
tillation .. .. ,.t=61‘6c.c. 

Benzol content (at 90“ F.) .. ®Imp. gale 

o*4oo 

per 10,0(K) o. ft. 

•■2'073 Imp, gals, pe; 

10,000 c, ft. 
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[. Benzol in oflluent g»8 from plant (control). 

Volume gas passed .. .. ■^180 08 c. ft. at 90° F. 

Benzol reoovorod .. .. =7 fl c.e. 

Benzol content (at 90° F.) .. --- I“*P- 

per 10,000 c. ft. 

^-0 0884 gal. per 10,000 
e. ft. 


t. Efilcioncy of adsorirtion in plant (ciilculatod from control 
to.ita). 

(2-073 - 0-0884) X 100 .1'9»<«. or. iro 
2-073 ' 2-073^ - ’ 


'. Recovery of crude benzol in plant. 

Over tho same period as that of the above te.sts. 

Gas tmated .^ 103,.50.5 c. ft. (at 90" F.' 


Rocoverotl crude benzol 
Benzol .. 

Theoretical rocovornble 
Efliciency of recovery .. 


.. -10-55 Imp. gals. 
..-.1-898 Imp. gals, jjor 
10,0(M) c. ft. 

.. -^1-9850 gals, per 10,000 
0 ft. 

,. -95-0 por cent. 


This figure of is the average of throe sliifts 

otmuou.8 working; actually one of the shifts 
orated at 97% efliciency. 

I'he hydrocarbon.3 recovered from the effluent 
4 had an unpleasant odour, and boiled at 7(5' - -78 0. 
detailed examination of this product wtis not made, 
tho quantity available wa.s too small; it is almo.st 
rtain, however, from its gtmeral properties, that 
ly a small portion of this fraction could }(os.sibly 
coasidered useful as itiotor spirit. Estimating 
is proportion at a liberal figure of (>0%, then 
) total loss of motor spirit m the effluent is only 
14-1 gallon per 10,(XK) cu. ft., and the efficiency 
adsorption of motor spirit in tho plant becomes 
-9% of the theoretical. 

There is therefore an adsorption of motor spirit 
>m the gas of 97-9% efficiency, followed liy a 
;ovcry of liquid benzol from the gel of 95-0% 
iciency, giving a total all-roimd efficiency of 
lovery in the plant equal to 93-0- -95% of the 
lount initially present in tho gas. 

These results entirely bear out the conclusions 
"ived at in tho laboratory as to the excellent 
iovery of hydrocarbons attainable. The tem- 
rature conditions of the test were moreover not 
/ourable, tho temperature of tho inlet gas being 
° F. and that of the cooling water 80“ F. 

The recovered product was, however, not so 
Lsfactory. A colourless, non-gumming distillate 
d been expected from tho gel, but the product 
jually obtained was yellow or yellowish-brovni, 
d neither modifications in the method of working 
r rcdistUlation of the crude spirit gave appreciable 
Iirovcment. It was evident that the crude spu-it 
add need further refinmg. Tho refinmg of a 
uid spirit with gel had already been worked out 
detail by the Silica Gel Corporation in connexion 
th the refining of petroleum oila and a contmuous 
itation and filtration plant capable of denlhig 
f h .30(KJ gals, per day had been designed to operate 
Ls process. It hod been found that a strongly 
loured gasoline, kcro.seno or lubricating oil when 
itatixl with successive quantities of gel and 
■cred was rendered of excellent colour and prac- 
ally free from sulphur. The case of benzol, 
wever, proved to be somewhat different. Agita¬ 


tion with silica gel followed by lilfratiou did not 
produce marked improvenu-ut in f-he ajipearanco 
of the product; but there Ava.s this atduul improve¬ 
ment in fact, that, if the liquid so treated wore 
distilled, 88—89% came over below 130'C. a.s a 
colourless product, while the residual liigh-boiling 
10% was only very slightly coloured. 'I'lio higher- 
boiling fraction cmdd also be rendered i-olourless by 
a further triuitment udth gel, and redistillution. 

'This refining action i>f the silica gel in the Ikpiid 
phase ajipears to be duo to the rapid polymerisation 
of those constituents in the crude biuizol which are 
the cause of discoloration. It is already known 
that if a crude benzol is allowed to stand for a 
long period these eonstifuenfs tend to jiolymerise 
spontaneously, and that if such a “ matured ” 
lauizol is distilled, the high-boiling polymers remabi 
as a gum-hke residue in the di.sfdlation vessel. 
Silica gel by adsorbing such eonstifuenfs increases 
their activity and accentuafes the process of poly¬ 
merisation, with the result that after a veiy short 
period of time the resin-like products can be com- 
jiletely se|>arated by distillation. 

'The sulphur content of the s|)irit is not greatly 
reduced by this liquid pha.se refining process. 'The 
actual (xmtent of sulphur was 0-37% in (he crude, and 
0-28% in tho refined spirit. 'Ther<( i.s therefore greater 
difficulty in removing the. .sulphur, whether free or 
combined, from benzol than from ])etroleuin, for 
wdiii-h the Silica Gel Coiqioratioii rejiorts almost 
complete removal of suijihur by sinqile agitation 
with gel. 

Tlu! plant designed by the American Gorjroration 
for carrying out the liquid phase refinuig treatment 
described consists in its simplest form of a tank 
fitted with an agitator for mixing the li(piid and gid. 
The mixture from this tank runs to an Oliver con¬ 
tinuous vacuum filter from which the f reated liquid 
is withdrawn, while the gel is carried by screw 
conveyor to a ])rimary and secondary activator 
of the type already described. In practice, in 
order to obtain tho maximum duty from the gel, 
three agitating vessels and three (iliver filters are 
placed in series, tho gel and liquid passing counter- 
current through the system. 

'The cycle of storage tanks, agitating tanks, 
Oliver filters and activators is made gas tight so 
that losses by evaisnation are reduced to a minimum. 
The actual loss of spirit during this process is confined 
to the very small amount of the resin forming 
constituents which are polymerised, the vapour 
which escapes through the vacuum pump operating 
the filters, and the vapour which escajies condensa¬ 
tion after being distilled off in the activators. 
'These losses amount to 2% as a maximum and 
probably loss than 1% of the spirit treated. 
They are to bo compared with the much greater 
lo.ss which occurs when a suljdiuric acid I'efining 
treatment is employed. 'The general arrangement 
of a continuous liquid refining plant is shown in 
Fig. 9. 

'The crude sjiirit after agitation with gel and 
filtration is cUstUled. This distillation is a nece.S8ary 
stage in the refining process, but it also serves for 
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The solution was boiled to remove the carbon dioxide 
and then cooled, a few drops of methyl orange wore 
added, and the solution was titrated with N /I 
sodium hydroxide until almost neutral, when a few 
drops of methyl red w'ere added, and the titration 
with alkali continued until a purplish-red colour 
became just visible, This gave a very wxil-defincd 
end-point compared with methyl orange. 

The standardisation was also checked against pure 
dry ammonium chloride, as follows : 5 grams of 
the ammonium chkn ide w'cro weighed out and distilled 
with cau.stic soda through an apparatus containing a 
bulb trap, into an excess of the standard acid. The 
distill,ite w'as cooled and the excess of acid titrated 
again.st N jV soda first with niethyl orange as 
indicator, the final end-point being determined -with 
methyl red as jirevionsly explained. 

Throughout the whole of the ihderininations the 
end-point was obtained in this ivay. 

After the sulphuric acid had been standarflised, the 
sodium hydroxide wa.s standardised against the 
sulphuric acid. 

Inoliub'ng the jireliininary work, over KMl deter¬ 
minations were made, the final table being based on 
62 determination.s made after the best form of appar- 
atu.s, and the bo.st way of using it, had been decided. 
Kpecitic grai'ilics were determined as low' as 0-875— 
a specific gravity very much lower than any previously 
determined with any degree of accuracy. Lunge’s 
lowe.st gravity was 0-882 and Ferguson’s was 0-886. 
I'lvcry precaution was taken to obviate errors due to 
wrongly i-alihratcd w-eiglits or burettes, frequent 
standardising of all apparatus used being carried out. 
The water capacity of the special weighing inpettc 
was found to be the same at the end of the experiments 
as at the beginning. 

All calculations were worked out by two men inde¬ 
pendently, and were basi-d on the l!)2;i atomic 
weights. The actual determinations arc shown in 
Table I. 

Ta hlk I. 


Spt'nftr ijravilicti of atnotonia Nolultons at do”/’. 


Sp Rr 

% NHa. 

Hp Rr. 


% NU, 

0 87r.l0 

3rt8l 

0 0223.. 


21-12 

0 H7<5M 

:w 47 

002101 


2U 34 

0 

30 

0 92478 


20 31 

0 S7MJ0 

35 72 

092001 


19 93 

0 ftrtlKW) 

35-20 

0 02607 


19 05 


35 07 

0 02078 


18 80 

(1 HHPOl 

34 98 

0 030-19 


18 57 

f) 

31-99 

() 03052 


18 57 

0S?<201 

31 17 

0-03122 


18 31 

0 SM;l2r. 

34 10 

0 03122 


18 34 

OHM no 

33 77 

0 03550 


17 02 

0 as4frj 

33 09 

0 93029 


15 8.5 

(IKHUW 

33 00 

0 03938 


16 83 

U H8721 

32-78 

0-0453.5 


11-07 

(1 .SSXfil 

32 35 

0 94920 


13 00 

OHh'17'f 

31 95 

094021 


13-02 

U ,SlK);57 

31 71 

0 95082 


12-50 

0 8mi:.f. 

31 00 

0-95087 


12-40 

0 Hl*:i{)4 

30 55 

0 0.5068 


10-05 

0 811812 

29 15 

000172 


9 47 

0 1)0241 

27 37 

0 96174 


9-47 

O-UIOIO 

25 00 

0 06646 


8 21 

0 1)1018 

25 05 

0 06053 


8-21 

0 01 Ilf) 

24 07 

0 07088 


703 

0 01022 

23 OH 

0 97090 


7-03 

0-9l62.'> 

23 07 

0 97817 


B-IO 

0 01058 

22 05 

0-07842 


5-12 

OOlOOl 

22 or. 

0 07843 


513 

001045 

22 08 

0 08038 


3 IS 

002113 

21 45 

0 08715 


3 00 

0 02232 

21-12 

008710 


3 00 


If these aro plotted and the best smooth curve 
dra-wn through the points, it will be found that 


with specific gra-vities below 0-885 the maximum 
error is ± 0-05% of ammonia, corresponding to an 
error in the specific gravity of ± 0-00015; -with 
determinations above 0-885 the maximum error is 
t 0-02% of ammonia, corresponding to an error in 
the specific gravity of :l 0-00007. 

Table II. was constructed by reading the percentage 
of ammonia corresponding to given specific gravities, 
from the curve obtained by plotting the actual deter¬ 
minations. For purposes of comparison Lunge’s 
table is given side by side with the new table, but it 
should be pointed out that whereas Lunge’s deter-', 
minations were made at 15° C., the new determina-i' 
tions were carried out at 60° F., so that it was necesp 
sary to correct Lunge’s figures ; this was accordingly' 
done, using Lunge’s oivn temperature corrections. - 





Tablic 

n. 






% NH 




% ail 


Bp. Rr 


Price & 


Bp 

«t 00^ r. 


Price cfe 


at 60'* V. 


llawkirui, 

liiingc. 


liuwkius. 

Lungo. 

0 876 


36 90 . 

— 

0 9:w 


10 25 .. 

16-J8 

0 870 


31-50 .. 

— 

0 040 


15-05 .. 

15-59 

0 877 


36-22 


0-042 


16 06 .. 

15-00 

0 878 


3.5-88 .. 


0044 


14-47 .. 

14 42 

0 880 


.3.5-20 . . 

86.51 

0 046 


13 89 ,. 

13 85 

0-8H2 


34 .53 . 

34-86 

0-048 


13-31 .. 

13-28 

0 884 


33 86 .. 

33 98 

0 950 


12 74 .. 

12-71 

0 880 


83-10 .. 

33-14 

00.52 


12-17 .. 

1‘2-14 

0-888 


32-52 .. 

32 40 

0-054 


11-61 

11-57 

0 890 


31-85 . 

31 05 

0-950 


11-05 . 

11-00 

0'892 


31-18 .. 

3006 

0-958 


10-50 .. 

10-44 

0-894 


30 51 .. 

.30 28 

0 900 


0-95 

9-88 

0-890 


29 84 

29 61 

0 002 


0 40 .. 

9-33 

0-898 


20-17 .. 

28 03 

0-064 


8 86 .. 

8-82 

0 000 


28 .50 . . 

28'2.5 

0-966 


8 32 .. 

8 31 

0 902 


27-83 .. 

27 58 

0-068 


7-79 .. 

7-80 

0-004 


27-16 

20 92 

0-070 


7 27 .. 

7 29 

0 006 


20 40 

20 24 

0-072 


6-7.5 .. 

6-70 

0-008 


25-82 .. 

2.5 58 

0 074 


0-24 .. 

0-20 

0 910 


25-15 . 

24 02 

0 970 


5-73 .. 

5 79 

0-912 


24 48 . . 

24 27 

0 978 


5 23 .. 

5 20 

0-014 


23 82 

23 62 

0-980 


4-73 . 

4-79 

0 910 


23 16 . . 

22-07 

0-082 


4 24 

4-29 

0 918 


22 50 .. 

22-33 

0 984 


3-75 .. 

3 79 

0 020 


21 8.5 

21-70 

0-986 


8-27 .. 

3 29 

0-922 


2121 .. 

21 07 

0-088 


2-79 .. 

2-70 

0 024 


20 57 . 

20-44 

0-900 


2-31 .. 

2 30 

0 020 


10 94 

19 82 

0 902 


1-84 .. 

1-83 

0 028 


1031 .. 

10 21 

0 004 


1-37 .. 

1-37 

0-030 


18 09 . 

18 60 

0-006 


0 91 

001 

0032 


18 07 

17 99 

0 008 


0 45 . . 

0 45 

0 034 


17 40 .. 

17-38 

1000 


0 00 .. 

0 00 

0-936 


10-.S5 .. 

10-78 






A comparison of the two tables bring.s out the follow¬ 
ing points 

(1) For specific gravities between 0-880 and 0-885, 
the new figures aro lower than Lunge’s, the 
maximum difference being 0-33% of ammonia. 

(2) For specific gravities between 0-885 and 0-906, 
the new figures are higher than Lunge’s, al¬ 
though the dillcrimce is very small. 

Upon plotting the results it will be found that 
for s[)e(ufic gravities below 0-914 a straight line is 
obtained, whereas above 0-914 there is a slight, Imf, 
distinct, curvature, the decrease in ammonia content 
for a given fixed increase in the specific gravity be¬ 
coming gradually less and less. For example, an 
increase in the specific gravity of 0-002 at 0-920 
corresponds to a, docrea.so in the percentage of am¬ 
monia of 0-64%, whereas at 0-960 it is 0-55%, and 
at 0-990 it Ls 0-48%. This variation eannot be 
accounted for by any exjxuimental error, for it is 
from 20 to 30 times greater than any possible experi¬ 
mental error. It is an interesting fact and one which 
it is hoped to investigate further at some future date, 
that this change from a straight line to a curve takes 
place between the points corresponding to 23-82% and 
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24'16%,'when the composition of tho solution may bo 
expressed aa NHj.SI^O, the theoretical annnunia 
content of which is 23-9o%. 

In conclusion, the authors desire to express their 
indebtedness to Messrs. Chance and Hunt, Ltd., 
Oldbury, in whose laboratories the work was carried 
out, for having given jiermlssion for this pajuT to 
1/; published. 


THE USE OF DIPHENYLGUANJDINE AS AN 
ACCELERATOR OF VULCANISATION. 

BV W. M. AMKS, M.A., B.SC. 

Diphenylguanidinc ap])ears to be used to a very 
considerable extent by rubber manufacturers n.s an 
acci^crator of vnilcani.sation, and a study of its 
properties as such may therefore bo of value, 
'rhevc is now a large volume of literatun^ dealing 
with tho numerous organic aitcelerators, but ])rac- 
tieally all of it is conc<;rned with the meehanisui 
of the phenomenon of acceleration, and there is 
little itiformation to assist the manufacturer in the 
actual use of the.so materials. In this respect 
<lij)henylguanidine, or, as it will Ire hereaft(>r denoted 
for tho sake of brevity, D.l’.t)., is no exception. 

Kratz, Flower, and (V)olidge(J. Ind. Kng. t hem , 
1920, 12, 317) attempted to correlate chemical 
structure and aceidcrating effect for a number of 
substama'S, of which D.l’.tl. was one. They further 
gave data which .showed it to be a very active ni.-deri.d. 
Winfield Scott (India Itubber .1., 1922, 64, (i05) 
investigated some of its reactions, and (fnd. ’lug. 
(Ihcm., 1923, 15, 286) l ompared it with other guan¬ 
idines ui its behaviour towards sulphur. Itegarding 
its technical use, W'eber stated (India Rubber ,1 , 
1922, 63, 795) that it did not produce any discolor¬ 
ation in the finished artich', that it could fie incor¬ 
porated without danger of premature vulcanisation 
in tho mixmg nnuihine, and that quantities up to 
1% on the rubber could lie used with safety. It 
has been further stated (Lc flaoutchouc et la tlntta 
Percha, 1923, 11816) that the most satisfacbirv 
quantity of sulphur to u.se along with it i.s from 
3% to 5'’o, and that it produces very flat curing 
mixings. This rapid survey of the available literature 
on the subject indicates that the technical use of 
IJ.P.G. ha.s perhaps not received the attention which 
has been given to such well-known iirganic acceler¬ 
ators as p-nitrosoduuethylaniline, thiocai'baniliile, 
and hexamethylenetetramine. In order to show 
how it compares in activity with some of the earlier 
diaiiovcrd accelerafors, the first portion of this 
paper is devoted to a comparison between D.I'.It. 
and p-nitrosodimethylaniline, or “ aocelerene,” as 
it is generally, for convenience, called. 

This comparison was carried out first by vul¬ 
canising straight test pieces until they reached a 
standard elongation mider a standard load, as 
indicated in an earlier paper (Anderson and Ames, 
J., 1923, 136 t). Small equal quantities of D.P.G. 
and aocelerene were incorporated into a control 


containing rubber and sulphur in tho ratio 90:10. 
Anotiu-r control containing, in addition, 5% of zino 
oxide, had also small <iuantities of tho accelerators 
adtlcd to it. In order to make the cpiantities of 
accelerator the same, allowance had to bo made for 
tho presence of 33",, of water in the accelerene. 
Tho six mixings were thus made up as follows, 
figures denoting parts by weight: (I) Control: 
Plantation .sheet !Ht, sul}>inir Itl. (2) Control 98, 
D.P.G. 2. (3) Coiitrol 98, accelerene 3. (1) Zinc 

o.xide control: Plantation sheet 45,sul])hur 5, zinc 
oxide -K). (.5) Control (ZnO) Hit), D.P.G. 1. (6) 

Control (ZnO) ItHi, aicclercm^ 11. Tho length of 
time at a temperature of 112 t!. m-ces.sary to vud- 
canise test pieces made u)) with the.so mixings, so 
that they reached a .stand.-ird elongation under a 
standard load, is shown in Table 1. The acceleration 
is calculated as a ])ercentage of the time of \idcan- 
isation of the appro])ri.>te contred 
'1'Aar.ii I. 


1 

4 

f> 

(I 


'I'lmi' (ff 

Mi)i"kiilH.itli)ii at 
<• (‘JS7'' K.l 
.T lir 
20 liiii). 

ir. 

lir. 

ir> min. 
ir ,, 


At'i I Iciation 


112 

K7 


D.P.G. is .seen to l)e an acciderator of practically 
the same power as accelerene. 'liie presence of 
zinc oxide does not a])pettr toliave nincli ellect on tho 
activity of either, but liiat is really due fo tlie defects 
of the method of investigation, which involves 
eoiuparatively small exteiLsioiis. Furtl\er, the mix¬ 
ings used are probably not suitable for tlie two 
aeeelerators eoneerned, thoiigb Ibey are vary useful 
gemrally for comparing dillVrent materials. 

In order to provide a more reliable comjinrison 
between the tw'o aeeelerators, they were ineor]>oratod 
into mixings of plantalion sheet Kit), sulphur It), 
D.P.G. .1, and (A) zinc oxide 5 or (B) light magnesium 
earboi\atc 5. A* and IP are similar mixiiig.s eontaiu- 
iiig aeeelerenc, allowance again bidiig made for the 
moisture present. 'I'lie four mixings were vulcanised 
for various lengths of tiim^ in the form of slabs, from 
wlrieli ring lost pieces were cut for t<‘sling on tlio 
Sehopper machine. The results of IJicsc tests are 
shown in Table If. 


AfiJ-i/i// J. 


Taiu r. I!. 


Tliiit* of 


[•huii 

Tou«hnp94 

T ulr 

J1 e ikii K iuiitl 

It-miili, 

60035 

at 1-12^ 

Rk' /itiiu'. 

kg./mm*. 

|hr 

1 44 

817 

0 41 ' 

1 :w 

702 

0-4(» 

1 

0-W) 

073 

002 

u .. 

U83 

502 

0 73 

Minw .1*. 

20 mill. 

1 33 

875 

0 31 

;io ,, 

1-03 

804 

0 35 

uO 

0 24 

405 

.. — 

lllir. 

0 25 

403 

.. — 


•20 min. 

0 50 

840 

0 23 

* hr. 

0-05 

003 

0 24 

j .. 

0-83 

80S 

o-;jo 

J/uirtff /}*. 

15 min. 

0-90 

880 

0 24 

25 ,, 

1 flO 

800 

Oil 

35 „ 

1 35 

834 

0-44 

Comparison 

of the tensile figures 

for A und A^ 


shows that, as far as strength is concernerl, they are 
very similar. A’ vulcanises alightly faster than A, 
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indicating that accclercnc is the better accelerator of 
the two. It is noteworthy, however, that D.P.G. 
lias a greater toughening effect than accoha'i-ne. 
'I’he result of comparing IJ and B' is somewhat 
similar, except that the strength of the D.P.G. and 
magnesia mixing, B, is very poor. 

Prom this preliminary inve.stigaiion, then, it may 
l>e co7ieluded that accelerem- and the accelerator 
nnder eonsideratioii are not very difi'i'rent in activity ; 
hut it is also ohvioiis that they are .somewhat different 
in action. 

Tn using such a suhstanec the first necessity is to 
know tlie projiortions of sulphur and accelerator 
which will give, the most satisfactory results from 
the iHiint of view of tensile pro])erties, rate of cure, 
llatne.ss of cure, touglme.ss, and ageing. Tn the 
ahsenee of any tlieoretical guidance, beyond very 
general statements, the oidy nu'ans of deterininhig 
the ojitimum (|uantities of sui|)hur and accelerator 
is to adopt the methoif of trial and eii'or, which was 
accordingly done 

'I'o hard line Para containing of zinc oxide were 
added c|uanli(ies of sulphur ranging from 1.1% to 
I')",, of llie riihlier. 'I'o these different, batches were 
again added (piantities of D.P.t!. ranging from J% to 
1 on the rubber, so tliat practically all possible 
eombiiudions of sulphur aTul accelerator were in¬ 
vestigated. 'file results are indicated in 'fable TIT. 


'Faiii.e JII. 

'I'iiim of 'rouKluff'-' 

'Ill' Jlroakiiig l-ltuil jit 

Sulphiti. i) !».<;. at 1-l.V V. Knufli. h.adj 

Hr KK/inin*. % Kk 

1] -.1 - . 0 30 1062 0 00 

21 042 1071 0 10 

2 0 4!'. 1060 0 12 

3} 0 41 1062 011 

4 0 37 lO.'lH 0 J*-! 

1} 1 II OSS 1026 0 27 

li . 0t<l lOlS 0 2". 

2 0,s7 004 ft 211 

21 0w;{ Dili) 0 24 

3 0 74 1040 0 22 

U I I 1 Id 1101 O K1 

11 I 04 067 O 12 

li 1 28 066 0 40 

2 121 OB') 0 41 

21 1 01 . 1007 0.14 

3 . o f. 0 60 J0H3 0 16 

7 0 r.l 0.86 0 30 

3 i 2 0 31 . 1006 0 13 

3i 0 r.H n>:..s oi:. 

f>64 lOlO 021 

H . 0 66 DDO 0 2<. 

Hi 0 44 D.I7 0 22 

3 i . 2 0 72 . lOO.M 0 26 

3 0.8D . 084 . 0 33 

ODD DMl 0 34 

t I 03 DDO . 0 38 

41 fl D6 .. DIO 0 15 

3 i I 0 7,8 DDI 0 2D 

11 1 ID d:.d or.3 

2 1 22 . 033 0 

21 1-lD 033 0:>7 

2 4 1 n 027 0 6,') 

1 * O il l D6l . 0 40 

1 1 27 . 1127 062 

I 146 . HM7 0 82 

U 1 76 D22 0 01 

14 172 HD7 104 

f» 0 . Ij 1 2<l 103fl 0-34 

'• M6 D.):, or..5 

ft • ■*. .2.0 6D 10;M 0-22 

I 0 73 . D4ft . 0 32 

4 4 ODO 072 0 3s 

•'i 0 0,8 07 4 0 37 

6 0 84 01 4 0 47 

6 .. i .. li . 0 09 . 061 0-42 

21 . M6 030 0 7)8 

3 . . 1-31 . . 034 0-G3 

34 .. 1 18 .. 890 .. 006 

.. 1-25 .. 923 0 64 
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3i 
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7i 

i 
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8 
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34 
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"i 
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If 
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14 
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21 
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7J 
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70 

26 
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u 

1-50 


803 


0 02 




1 42 


85,*. 


1 05 



n 

1-73 


704 


1 -51 



2 
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1-61 

7i 

1 

4 
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1 
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Hard fine Pa^a^\u8 used tlirou^houl, in order to ho 
reasonably certain of dialling with a normal rubber. 
The mixings were made up in Hueh a way as lo 
eliminate errors arising from slight deviations in tlie 
])ropor (quantity of sulphur, and the rubber was mixed 
so that tho amount required for the experiment 
would be as nearly uniform as possible. After the 
mixings liad been prepared, the}^ were heatiid over a 
range of cures in a “ daylight ” press, in tlie form of 
slabs. Tho time necessary being in some instances 
short, the heating was carried out at 135° C., excei^t 
for the controls and for mixings containing lk% 
of sulphur, which were heated at 142°. When the 
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mixings liad been vuleani-sod, ring test, piooos were 
eut from tlie slabs and tested on tlu; Sehonjx'r nia- 
ohinc, giving the tensile data shown in Table 111. 
Eaeh observation of load and final length is the 
average of three readings. Before procet'ding to 
general eonclusions, the proixedics of each niixnig 
are considered in detail. 

No attempt was made to vnileanise a eont rol jidxing 
containing 4% of sulphur. Tho addition of of 
D.P.G. to such a mixing enables it to be propialy 
vulcanised, although the tensile strength is vei y poor. 
It api>ear.s to be fully cured in about 3 hours at 142 ('. 
fnereasing tho D.P.G. to improves the .strength 
slightly, and reduces the time required to 2 luaus. 
The third mixing of the .series containing 1"„ of 
accelerator pos.sesses qidt(5 good tensile strength, and 
is fully cured in H hours. It is very noticeable that 
the addition of D.P.G. causes a marked incre.ast' ni 
the toughiK'.s.s of the mixing, the inerea.se h('coming 
i greater eaeh time tho aeceU'rator is .augmented. Il 
[ appears probable that when these mixings are 
vulcanised beyond their tnaxinium tensile jioint they 
become softer. This may be an indication of de. 
vuleani.sation, due to prolonged heating in the presence 
! of an active accelerat(a'.and a small quantity of sulphur, 
i In the ease of the 3% sulphur mixings it was 
possible to comjxarc the control with the accelerated 
xnixings. The addition of i% of 1) P.G. to the stock 
! makes practically no difterence to its properties 
I beyond reducing the time of vuleainsation, as indi- 
1 eated by the maximum strength, from 12 hours to 
j H hours at 135’^ G. Turthcr increa.s<^ in the quantity 
I of aceidcj-ator up to ensures an increase in both 
stri'U^h and toughness, and brings about a reduc¬ 
tion in the time of vulcanisation to 4 hours The 
1'’/,', and 1% mixings show- a very decided improve¬ 
ment. in tensile properties. The toughness ot eaeh 
mixing increa.ses with the addition of D.P.G., and 
i in both eases fiat curing pnqicrth's are beginning to 
he evident. The striuigth attained by the last of 
[the 3".;', sulphur senes is noteworthy wdien considered 
i alone, and is oul.standing when eontra.sted with that 
of the control. 

- The same features may be noticed by referring to 
the ten.sile figures foi' the, and 71"'„ suljihur 

[mixings. The various etfei-ts, however, are becoming 

I very much intensijied with ini’rea.se ni the quantity 
ot sulphur. The only exception to this is that in 
the ease of the two mixings containing only /,% of 
Iaecidcrator, the tensile strength is le.ss than that of 
the control. The V.l";, .sulphur mixing with 1”,, 
of D.P.G. gives a strength of 2-13 kg. per sq mm. 

'I’he U)% and sulphur mixings represent a 

retrogre.ssion. They do not reach the same stnuigth 
or toughness as the jircvious mixing, although there 
is a slight increase in acceleration. Kcdiietion in 
strength with the adibtion of small quantities of 
D.P.G. is again noticeable. In spite of the retro- 
grade movement with resjiect to tensile jiroperties, 
both series of mixings arc .still satisfactory as regards 
st nmgth, es[H’eially those containing larger quantities 
of accelerator. 

In order to demonstrate the general features of 
D.P.G. as an accelerator, and to indicate clearly the 


mi.xing in wliieli it .should he used, a scries 
of diagrams have been maile hfig, I show's how the 
maximum load obtaiiu'd over the range of cures 
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bcliaves with dilTerent qmnititie.s of aecelerotor 
in mixings eoidaining different quantities of sulphur. 
After the jioints on this diagram had been jilotted, 
it was found tiuit they lay on a series of curves wdiiidi 
eorre.sjioiided to the dilfereut ]>ro])ortion.s of sulphur. 
'I'his is the ea.se, also, for tlie other iliagrams, except 
for Fig. 4, whiih is an indication that the quantity 
of sul]ihur present is one ol the main laetors deter¬ 
mining tlie Jiroperties of an accelerated mixing. 
Keveiiing to h’ig. I, if, is clear that, for every mixing, 
increase in the qnaiditv of D.PG. jiroduees an 
increase in strength, the inerement being greater 
w'hi'n tile (jiiantily of aeeeleralor jirivsent is small 
than when it is already large As sidjihiii' is added 
lip lo 7.1";,, the curves move furl her away from thi' 
D.P.G. iixi.s and do not ijtl(‘rsed, showing lliat tin; 
breakin/i load brconifs givatci' as llio ]n*o]iortiou 
(d Hid])inir is incroasrd, no niaUrr what quajitity 
of arrolmitor is present. 'I’lie and lo*’;, <-urvf‘s 



»<) 40 0 -8 lo iGi 1 I 1(5 la ::u 

'I’oUKihuf'ss at ciirti jjhinir max. iivt-rauH lonJ, 
Load -kg'. I or .sq. mm.—at hOOVd final leriKtii 

Flo. 2. 


lie, liowcvcr, nearer tlie vertieiil axis, whieh uulieates 
that for all quantities of adding suljihur 

beyond 7J% eanses the strength to deereaso. 'riiis 
result cannot bo duo to tin' addition of suljihur 
alone, for a 10% sidjihur mixing containing no 
accelerator poesesscs a better tensile strength tlian 
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one containing 7 J %; it must therefore bo due to the 
suhihur and D.P.G. together. 

Fig. 2 shows the relation between the toughness 
(measured by the load required to produce a final 
length of 8(K.)%) of tlu^ mixings when they are at 
their maximum strength, and the quantity of 
accelerator ])resent, for the dillerent jiroportions of 
sulphur. Tliis is t bus a comparison of the toughness 
of the mixings under simitar conditions of cure. 
As noteil above, points when plotted lie on curves 
corresponiling to the proportion of sulphur in the 
mixing. Fuitber, however, for small quantities of 
sul|)hur the curves are straight lines, showing that 
the. additional toughness due to the accelerator is 
praelically projioitional to the quantity of D.F.O. 
]msent. For all the curves the toughening effect 
increases with the addition of accelerator. When 
the amount of sulphur present is large, the uicrease 
is greatest when the jiroportion of ll.P.G. is small. 
As regards their position relative to the D.P.G. axis, 
the curves on Fig. 2 am similar to those on Fig. l,the 
toughening effect increasing for all quantities of 
D.P.G. up to 7.1% sulphur and diminishing for 
(plant ilies of sulphur greater than that, Toughness 
and strength thus vary similarly in mixings acceh'r- 
ated with D.P.G. 



Fio. It. 


Fig. 2 shows the time (at 135“ (!.) required to 
reaeli the maximum strength, jilotted against quantity 
of acc(deridor. Again, omwes for the different 
j)ropOri,i(.)ns of suljihur can be drawn. Their position 
with respect to the D.P.G. axis indieate.s that as the 
quantity of sulphur is augmented, the time of ciu’e 
is reduced, and t here is no break in the continuity 
of this law at the 7^% curve. From to 15% 

sulphur the eurva-s gradually approach the vertical 
axis. The [lortious of the. curves above the 1% lino 
arc practically parallel to the D.P.G, axis, imiicating 
that there is almost no increase in acceleration when 
more than of D.P.G. is added. The acceleration 
is produced greatest with small quantities of sulphur, 
and the lower part of t he curves being almost parallel 
to the time axis, the maximum increase in acceleration 
is obtained with proportions of accelerator less than 
J%. The slope of the lower part of the curves 
gradually dimmlshes as sulphur is added, so that for 
large proportions of sulphur a smaU quantity of 


D.P.G. is almost as effective in reducing the time 
of cure as a largo quantity. 

An attemjit has been made in Fig. 4 to show that 
when use is made of an accelerator, certain limitations 
are imposed in order that the good qualities imparted 
by such a material may be utilised to their fullest 
extent. The three properties which arc most likely 
to require con.sidcration in producing a new mixing 
arc time of vulcanisation, strength, and toughness. 
Fig. 4 shows maximum strength plotted against the 



Tiino (liTd. lit to reach maximum stiength. 

Fig. 4. 

time (at 135” G.) required for its (h'velopmcnt. A 
similar diagram eordd he drawii for toughness. For 
convenience m identificatmn puiq)oses ]ioinls reju'e- 
sciiit.ing mixings containuig the same (juuiitity of 
sulphur have been connected up. It will be observed 
that the majority of the mixings reach their best 
stremgth between 1 hour and 3 hours at 135" (I. A 
few of very low strengt h take longer. This indicates 
that if a mixing is to be produced containing D.P.G. 
possessing good tensile properties, other circum¬ 
stances mu.st be such that it can be heated for about 
1 hour at 135“ 0. subject to the influence of the 
compoundmg ingredients used. A similar diagram 
for toughness is not shown here, but it shouW be 
noted that satisfactory mixmgs containuig D.P.G. 
will have certain definite limits of toughness between 
which they will lie, again subject to the effect of 
other ingredients. This is very important technically, 
as it indicates that radical alterations may have to 
bo made in the compounding ingredients of a technical 
mixing when this accelerator is added in order that 
the accelerated mixing may possess exactly similar 
properties to the original, or conform to some specifica¬ 
tion. In some cases it is conceivable that the use 
of D.P.G. may be impossible. 

Hitherto, in discussing the results, it has been 
assumed that the time taken to reach the maximum 
strength indicated when the mixings were fully 
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iTulcanised. In Table IV. are given times of vnl- 
janisation wbioh are considered suitable for technical 
vork, together with the strength developed. 

'I'Aiir.i; IV. 
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Thc.se have been arrived at by taking the fir.st cure 
'iviiig a reasonably good strength. Tn most cases tlio 
naximum strength is not reached until the mixing 
las been heated for a considerably longer period, 
md in all instances except for a few mixings lamtain- 
ng a small quantity of .sulphur or a small quantity of 
lA^celerator, there is a long range of time over wliich 
;ood tensile properties may be obtained. For 
echnieal work, theri'fore, most of the above mixings 
)Osses.s a very big margui of safety. Keferenec to 
L'ablo III. shows that thi« accelerator jirodnee.s mix- 
ngs which are very much Hatter curing lhan the 
aintrols. This must be n'ckoned as one of the most 
'aluablo projicrtics of D.l’.G. 

From the above inve.stigat iou it may bo concluded 
hat the beat typo of mixing to use with this acc<'ler- 
,tor is one in which the quantity of sulphur is in the 
uughbourhood of 7 J % of the rubber, and tin' aeeeler- 
■tor approximately .1% of the rubber. The quantity 
if sulphur nece.ssary to bring out tins fidl effect of 
I.P.G. is thus rather in exce.ss of what might have 
>een expected. 

Hitherto, this work has dealt with mixings which 
re practically pure, containing ordy sutlicicnt zinc 
ixide to activate the D.P.fJ. The possibility ari.se.s, 
lOwcvcr, that tlu^ conclusions may not bo valid 
or compounded mixings particularly when active 
igi’edients are j)resent. As it is certain that 
: the presence of active fdlers does inrt. invalidate 
ho previous rcsidts, inactive fdlers will not, it is 
ufficient to investigate how D.P.G. behaves in mixings 
ontaining largo (juantitics of zinc oxide and light 
lagncsium carbonate. Litharge is not considered, 
8 it is such a good accelerator by itself, that it does 
ot appear ncce.ssary or advisable that it should be 
sed along with a powerful organic accelerator, 
accordingly, the next portion of the experimental 
mrk dealt with mixings containing large (piantities 
f zinc oxide and of light magnesium carbonate, 
n order to reduce the work necessary to a manageable 
mount, four representative mixings were chosen in 
ich a way that the conclusions from their behaviour 


would bo general for any combination of accelerator 
and sulphur. Two of tin- mixings contained a large 
quantity of suljdiur with large and small (|uantitio8 
of D.P.G. respectively. The other tx\o mixings con¬ 
tained a small quantity of sidphur with large and 
small quantities of D.P.G. resjieclixely ,\gain, 
instead of adding (blTeri'ni amoJints of filler to theso 
control mixings, the largest quantity of zinc oxide and 
of magnesia which can lie efticientiy used in rubber, 
was fixed upon as a suitable quantity to inve.stigate. 
This procedure is justiti.able in that addition of these 
sub.stanecs up to that amount causes a progre.ssive 
change in the physical eharacteristics of the rubber, 
and maximum eifects were therefore being investi¬ 
gated. The actual (|uantity of tiller which was 
added, namely 110% of zinc oxide, and 15";, of light 
magnesium carbonate, had already bi'cn determined 
in prexdoHS ox})eriini'nts, and is in acemdanee with 
that indicated by Wiegand (India Uubber ,1., Iil2d, 
60, 423). 

Kaeh mixing W'as cured over a range so as to exhibit 
the maximum tensile properties, and ring test pieces 
from each heat wen' tested on the iSchop]S‘r machine. 
The resulting ten.sile figure.s are .shown in Table V. 
For convenience the tensile figures for the controls 
have been abstracted from 'I'able Ilf., and are shown 
alongsidetho.se of the,coi re.s|«)nding zinc and magnesia 
mixings. The figures given in tlie table are again 
average values obtained by breaking three rings. 
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With mixuigs containing a large quant ity of suliihur 
and 1% of accelerator, the addition of zinc oxide 
causes a reduction in strength, and also probably 
slows down the rate of vulcanisation. It produces, 
however, a slightly tougher rubber, this effect being 
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rather more marked at an advanced state of cure. 
The addition of magnesia to the mixing decidedly 
improves its qualities. Increase<l strength is obtained 
from a rubber already outstanding in this resjiect, 
coupled with a considerable increa.se in toughness, 
rendering the magnesia mixing sujierior to the zinc 
mixing. Tlie addition of magnesia also appears to 
produce further acceleration ui the rate of vulcanisa¬ 
tion. 

Similar elTects are noticeable with mixuigs contain¬ 
ing a large quantity of sulphur and a small quantity 
of I).!’.(}. 'I'he control mixuig in this instance-- 
not a particularly good one in resj>ect of tensile 
profKTtie.s - is not improved by the addition of zinc 
oxidi'. The strength shows a distinct tendency to 
firop. 'I'hi! maximum strength is not attained until 
lira., as against 3 hrs. for the control. 'I’he only 
improvement effected liy the addition is a slight 
increase in toughness. Very different is tlie action 
of the magne.sia. The strengtli is very much in- 
erea.spd, and tlie rate of cure of the control not only 
mainfilliiieiI, tint proliably .slight ly increased. Again, 
there is a greal nurea.se in tougline.s.s. I’erhaps the 
most reiiiarkalife feature of this mngni'.sia mixing is 
its llat-cnriiig jiroperty. Tlie strength remains good 
from t’.l to -(.( Ills., and though the mixing is gradually 
increasing in toughness the increase is not great. 
'I'he otlier magnesia mixing pos.sesscd the s.ame flat- 
enring properties as regards strength, but not as 
regards t oiigline.ss. 

The ini.xings containing a small quantity of .sulphur 
nilli a large quantity of accelerator show the effects 
line to the addition of the two fillers better than 
an\ others. The addition of zinc oxide in this case 
produces iirnetieally no alteration in strength, and 
there is a slight inerea.se in tougliness. Tlie rate of 
cure, however, is sieved down very considerably, 
the increase in tlie time required to reach t lie maximum 
strength being 1] hrs. on an original heat of 1| hrs.. 
or Itltt",',. The zinc o.xide mixing shows rather a 
long range of cures which give good .strength. The 
action of the magnesia is x'ery marked. There is an 
increase in .strength, coupled with a slight increase 
in the rate of cure. A very great toughening effect 
is produced. In rcsjici’t of strength the. mixing is 
very flat curing. Tn general quahties this magnesia 
mixing is very much superior to the corresponding 
zinc one. 

The last lot of mixings containing a small quantity 
ot suljiliiir along with a small quantity of D.Ptl. 
is very di.sappointing. The control in this instaiu'e 
has poor tensile propeities, and the addition of 
tillers does not imjiroxe matters, lloth zinc oxide 
and magne.'ia seem to slow' dow'ii the rate, of vul¬ 
canisation of the already slow-curing control. 

Coiisidermg the.si' results generally, it is evident 
that the ellects produced by the addition of 'zinc 
o.xide to a mixing accelerated with H.l’.tl. are not 
very tlesirable. firstly, no increase in .strength is 
produced, there being in fact a slight diminution, 
which, how'ever, is negligible, particularly a.s tho 
accelerated mixings are usually very strong. The 
toughonhig effect Ls less than xvould have been 
exjiected. That is, the zinc oxide has a smaller 


elTect on the accelerated mixing—which has already 
Ireen toughened—than it has xvhon no accelerator 
is present. The magnitude of the toughness induced 
by zinc oxide varies with different types of mixings, 
incrca.shig as tho sulphur decreases or with decrease 
ill the quantity of accelerator. It is a well-know'n 
fact that tho addition of an active filler to a mixing 
already containing another active filler produces 
less increase in toughness than if the second filler 
had been added to a pure stisik. In the case undiT 
consideration, sulphur and accelerator behave as if 
they were equivalent to an activ-c filler, so that the 
full benefit of the toiighcriiiig pow'ers of the zinc 
oxide is not obtained. Another disadvantage of 
using 1).!’.(!. in zinc oxide mixings is the rednetiou 
in the jate of euro produced by' so doing. .'J'hi.s 
retarding effect of the zinc oxide, is greatest, win -ii 
the quantities of accelerator and sulphur pre.sei kt 
are small. It can be shoxvn that zinc, oxide alo ,iic 
lias no effect on the time of cure .as measured by t. tie 
time taken to rcacli maximum strength, so that tl lie 
retardation noled aliove must he duo to thi zi) lie 
oxide and D.P.tl. conjointly'. It is, in fact, a rev ci-.sal 
of the activation process. The activity of D.l'.i''; 
must be brmiglit up tn a maximum by the 
addition of zinc oxide and then slowly reduced. 
Till) magnitude of such an effect w'ould obviously 
be influenced bv tlie amount of siiljihur and aceder- 
ator present, and, in ]iarticular, it would lie greater 
x\itli small amounts of accelerator. I'Voin the 
behaviour of tlie mixings investigated, it is eoneluded 
tliat D.P.d. should not be used in zinc oxide mixings 
unle.ss it is ]iermissil)I<! to have ]>resent a.s much as 
1% of 1) !’.(!. on tlie inblier along witli a fairly 
higli sulpliur content. 

The general i-ffect.s of tlie addilioii of liglit mag¬ 
nesium carlHiiiatc to D.l'.d. mixings arc very dilfereiit 
For all mixings except when accelerator and su!])hur 
arc lioth present in small quantifies, the addition 
of magnesia produce.s an increase in strength, an 
increa.se in the rate of cure, and a toughening effect 
very similar to what w'ould be obtainccl if no acceler¬ 
ator had originally heen present. The increa.si'd 
strength is most marked wlicn a small quantity of 
accclciator is u.scd along with a large quantity of 
sulphur. The augmented toughness is pcrhap.s most 
marki'd w'ith a small quantity of .sul]>}inr and a largi' 
quantity of accelerator. Although it fails to effect 
any improvement in mixings where both tlie Kul|ihur 
and accelerator content are low , the mixings examined 
above are sulfieient to show that in magnesia mixings 
the good properties of fliis accelerator are . 
exliiliited to theii' fullest degree. 

Hitherto, notliing has been cneountered which 
would indicate lhat as an accelerator JJ.F G. hchaves 
any lews elficicntly in compounded mixings than in 
mixings containing nothing hut rubber, sulphur, and 
sufficient zinc oxide to activate it. However, in 
making experiments w'ith accelerated mixings con¬ 
taining brown rubber substitute, considerable trouble 
was oxjierienced due to porosity. It ha,s since been 
noted (Lefebure, India llubber J., 1923, 66, 932) 
that D.P.G. does not give good results with mixings 
oontaiuing white substitute. To investigate this 
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mattor, a control (113Aj>ts,) consisting of hard lino 
Para 100, zinc oxide 0, sulphur li, and ll.P.d. 1, 
was tested alone and with increasing quantities of 
hroivn suhstitute as shwvn in Table VI. The control 
and the lirst four mixings were heated in an auto¬ 
clave press in the form of slabs for J hr. at 13,")“ (J. 
The last mixing wa,s heated in the same way for 1 hr. 
it 142°(.!. .In none of the samples could any signs 
ot porosity be defected. 
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As might have been expected, with inereiise in the 
i|uantity of substitute the strength diminishes. 
The mixings also become rapidly .softer, an<l that, 
may be taken as an indication of the rate of laire 
being slowed down as the substitute is inenai.sed. 
Magnesia was added to the last mi.xing in the hope 
that it would <-n'ect an improvement. 'Die re\’er.se 
is the case. Tlic poi'osity encountered in mi.xings 
kif this type i.s probably due to the slowing down ol 
She rate oi cure. From 1he.se results it would a]i))ear 
that D.P.G. should not be used along with mixings 
icontaining lirowii .substitute. Although figures are 
not given, the same conclusion ap]>lics to whiti' 
substitute. iVobablv the reason for this ineom- 
jpatibility of sub.stitutcs aiul accelerator i.s to be 
[found in the traces of acid always present in these 
liuaterials. 

.\nother factor which requires consideration \.licn 
an accelerator is added to a mixing i.s its inlluence, 
if any, upon the ageing jirojierties of the ruhber. 
I'here has, perluqis, always been .some suspicion 
hat rubber containing accelerators is liable to peri,sh 
uore rapidly than ordinary mixings. Tins ])ouit 
ivas investigated for D.P.tl. Iiy subjecting two of the 
ui.xing.i to an artilieial ageing test in an oven, .\s 
there Ls a general similarity in behaviour amongst, 
the mixings dealt with, the choice of two, as being 
suflieient to intUiado the ageing qualifies of D.P.tl 
pii.xings in general, seems legitimate. 'Die mi.xings 
dio.sen contained large and small quantitie.s of siiljihur 
'cspectivcly, with enough D.P.G. in eaidi ea.se to 
.'iisurc that the mixings would jiossess reasonably 
aood strength when judjM'rly cured, and would also 
be fairly fast curing Both mixings contained hard 
line Para 100, and zinc oxide .'), whilst A eontauud 
Bi addition 71 pts. of sulphur and 1 of D.P.tl., and 

3 of sulphur 1 of D.P.tl Largo batches of A 
■nd B were mixed, and sullieicnt of both vnileanisi'd 
to provide 5.5 rings for testing on the ,Si’ho]ii)er 
machine. Each mixing was vuleanisiM for twodilTer- 
eiit time.s, one of xvhieh wa.s sujtposed to Is’ below 
that giving the o])limum ten.silc figures, xvhilc the 
other wow su]ipo.sed to be that giving the maximum 
strength. Hoxvever, the heats for A turned out to 
be rather long, and both are actually over-cures. 
In order to eliniinate errors in vulcanisation, as many 
slabs of each mixing were heated together as practical 


dillieulties would allow, .tfter curing, live rings of 
each heat were tested, and the remainder of the alaljs 
put into a ventilated oven whadi was automatically 
kept at a temperature of Kaeh day after 

this slabs were removed, allowi-d to l•onl, and tixsted. 
'I'ensile ligures for oveiy seeoml day arc shown in 
'rablo VII,, readings reprc.senting averages being 
obtained by breaking .5 rings. 

With 7ui\ing A the loads obtained for both l ures 
gadually diminish from the start, which shows that 
it has been over-cured. In spite of this the load 
shows no sudilen decrease until the Ittth day. 'Diis 
is better than the usual behavimir of rubber-sul])hur 
mixings, 'Die strength nmndns ipii1i> noteworthy 
lor 0 days. As the rubher ages thme is a gradual 
increase in toughness, hut not as much as might 
have been expected. 'Die longer cure represents a 
I'ather bad over-cure, and the slrcngth breaks down 
after two days, a.s an unaeei'lerab'd mixing would do 
under similar circumstances, t'oiisidering that the 
.short cure is an over-cure, mixing A po.ssesses very 
giKjd agi'ing projierties. 

Mixing II appears to be very out.standing in ageing 
(pialities. In the ease of the short cure the load 
slowly rise., to a. maximum which is reached in 5 days, 
and then gradually diniinishe.s. 'Die long cure 
reaches it.s maximum in two da\s Both heats 
must, therefore, have been umler ciircB, although 
the longer heat is practically a correct cure. Tn 
neither case is thi-ro much increase in toughne.ss, 
nor does either heat show signs of breaking up after 
III days in the oven. 'Die strength of the longer 
heat is still at l-ll kg ])er sq mm. after 1(1 days, 
which is quite outstanding. 
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From this it is evident, that D.P.tl. mi.xings .show 
good ageing ipialilies when subjected to artificial 
ag<‘ing. (In the whole, it is probable that mixings 
containing a small (pianlity of snlphur age belter 
than those containing .i largi^ quantity, but there 
appi-ars to be not the least danger in using a large 
quantity. 'Die smallness of the, increase in toughni'ss 
us D.P.O. mixings age may jirove a valuable property. 

Besides the possibility of the use of an accelerator 
sjKiiling the ageing jnoperties of rubber, another 
contingency which has to be guarded against is the 
possibility of the accelerator being sullicicntly active 
to cause premature, vuleaiiLsatlou while mixing 
operations are being carried out, or during subsequent 
calendering or extruding of the mixing, 'i'his 
phenomenon is one which does not lend itself very 
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readily to slrietly accurate investigation. However, 
an attempt lias been made to deal with the problem 
in the {ollowing way. The mixing chosen contained 
rubber 1(K), zinc oxide .'), sulphur 7J, and D.P.G. 1%, 
and was one of the fastest curing D.P.fJ. mixings 
obtainable. Small jiortions of the mixing were put 
into a mould similar to tlio.se used for the oil-bath 
method of heating (('omm Netherlands Govt. Inst., 
1917, 199). After clamping up, this mould was 
])laced in a water-bath which could be kejit at any 
desired temperature u]> to boiling ])oint, and allowed 
to remain for 5 hours. Samples were heated at 70°, 
78°, 88°, !);}°, and 97° After heating, each sample 
was cari'fully ex.ainiiu-d for signs of curing, a good 
test being to note the behaviour on pa.ssing through a 
hot mill. The samples heated at 70° and 78° .showed 
no signs of vulcanisation. That heated at 88° wa.s 
just set. In the ease of the 93° and 97° samples, 
there was no doubt that some vulcanisation had 
taken jilace. 'I'he critical tem)M‘raturc of this acceler¬ 
ator is, therefore, somewhere about 88 '(! That is to 
say, below' that fenpierature there is either no vod- 
canisation, or the proee.ss is so slow as to eseajie 
(leteel ion. There i.s, howi.-ver, another factor to bo 
Cori.sidered in eonnexion with prem.ature vulc.anisa- 
tion, that is the rajiidity with which the aceePration 
inerea.se.s as the (emperature rises above, the critical 
value. The actual investigation of this at low 
tern[leratlin's would be laborious if not impossible, 
but from the known acceleration at 135° (1. it appears 
that the acceleration will not increase suflieiently 
rapidly round about 190° to render premature 
vulcanisation a danger. This becomes more evident 
when the actual tenijieraturo reached on a mixing 
mill is considered. The temperature of si-veral 
bate.hes wiut taken immediately after rt'inoval from 
the mixing mill. As these batches wi'rc from 50 to 
lot) lb. in weight, and were in the form of com|)act 
rolls, the temperature of the centre of a roll will be a 
good indication of the t(“inpcrature reached on a 
niixhig mill. This was observed for a variety of 
technical mixings and found to vary from 81" to 85°, 
W'hich is below the critical temperature for If.P.G, 
There should, therefore, be little danger of iircmaturc 
vulcanisation in the ea.se of D.P.G. mixings, particu¬ 
larly when it is remembered they w ill oidy be at that 
tcmperatiire for a short time. 

In considering tin' milling and mixuig of accelerated 
mixuigs, another intere.sling point arises. It is 
well known that a number of organic accelerators 
have a marked depolymerisiiig elTect on rubber, and 
thcri'foro they may be used to reduce the time of 
grhiding necessary hefoie solid materials can bo 
incorporated. D.PG. ])osRess this projiorty in no 
inconsiderable di'gree, as w ill be seen by the following 
experiment. 

A batch of rubber was grmmd for 20 minutes and 
1 % D.P.G. added during the last two or three minutes. 
Another similar batch was ground for the same 
length of time, but the 1 % D.P.G. was added at the 
start. When solution viseosities of the two rubliers 
had been determined by means of the Ostwald viscosi¬ 
meter it w'as found that the first batch gave a viscosity 
number approximately twice that of the seeond 
batch. This indicates that by the addition of D.P.G. 


to ruVibcr before grinding or at the start of grinding, 
less time will bo required to reduce the rubber to a 
certain degree of plasticity than if no accelerator 
had been present. 

Summary. 

The conclusions reached in this pajjcr may bo 
summarised as follows 

(1) Diphenylguanidine jjossesses accelerating powers 
of the same order as p-nitrosodimethylaniline. 

(2) Diphenylguanidine improves the .strength and 
toughness of mixmgs and imparts flat-curing 
projiertics. 

(3) The optimum quantities of diphenylguanidine 
and sulphiu' are J to J% of the former, and 
!> to 7 % of the latter. 

(4) This accelerator gives similar results with 

mixings compounded with zinc oxide and light 
magnesium carbonate. It is more satisfactory, 
however, with large quantities of magnesia than 
w'ith zinc oxide. ‘j 

(5) Brown and white substitutes appear to h‘ V 

retarding elTect, and such mixings do not ™ 
good results. . 

(6) Diphenylguanidine mi.xings jiosscss cxci* •' | 

ageing qualities when subjected to er 
ageing tests, jiurticularly if the sulphur ”uced. 
is low. viousK' 

(7) There appears to be little danger of pid'Tcler- 
vulcanisation when this substance is prl?*’'' 
mixings. 

(8) Dijihenylguanidine possesses the ]iro]ierty of 
softening rubber. 

In conclusion, the author has to acknowledge his 
indebtedness to the management of the North British 
Ilubbcr Co., m whose laboratories the above investi¬ 
gation was carried out, for permission to publish this 
paper. 

(.'astle Mills, Kdinburgh. 


THE DISTRIBUTION OF THEOBROMINE 
DURING THE FERMENTATION OF CACAO.* 

BY A. W. KNAIT AND H. V. WADSWORTH. 

One of the etfects of the fermc'ntation of cacao 
is slated by’ Van Hall in his well-known book to bo 
“ the liberation of the theobromine, the substance 
which gives cocoa its peculiar tonic and stimulating 
properties.” 

Hilger and Lazarus i have shown the presence of 
a glucoside, iSchweitzer* calls it “cacaonin which 
he gives its formula as C50H88O15N4, and aflirms 
that by the action of an enzyme it is dceompo.sed 
into theobromine, dextrose, and cacao-rt'd. This 
tiack’ expresses in the following equation :— 

C«„H,4O„N4l-8H,O-+250 

Cavaonin 

=^^C,H,()^4+OCeHi,OeTC4,Hj,(OH)jo 

Thvobromino Doxtroso Oacao-red 


at a meeting of the Birmingham Sect on on Match IB, 1924. 
> Hilger. Apoth.-Ztu, 1B92, 409. 

* Lnxarus, Botonlsches Centr., 1993, 41, 290. 

■Flmriii. Ztg.. 1898, 4t. 889. 

* Snok, J, Huil. Ko. 10,1908, Dept, of Agriculture, Surinam. 
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On the other hand, A. Goris and G. Fluteaux*, 
Ult6o and van Dorssen,* failed to find oacaonin, or 
any analogous substance. 

The above equation is difficult to accept for many 
reasons. If all the theobromine in unfemicnted 
Ei’orastero cacao existed as cacaonin there must bo 
it least 10'5% of the glucoside present, and con¬ 
udering that 50% of the bean consists of fat, it should 
be a very obvious constituent of the bean. hHirther, 
luring drying the brown colour (? cacao-red) of the 
bean continues to develop, but the fermented bean 
loes not contain any more reducing sugars than (he 
infermented bean. Whilst in the opinion of the 
n'esent authors the presence of cacaonin requires 
urther confirmation, it is admitted that there may 
be present in the unfermonted bean a compound of 
dieobromino and tamiin^, but if there is, it must 
very easy to decompose. For example, a weak 
dkali like magnesia must completely decompose it. 
fermented and unfermented beans were finely 
ii, i,j yf these was heated for one 

ith 5% sul])huric acid. The theobronuno 
;en determbied by the Dekker process, in w hich 
lia is used. 


liii.iy I 
ibeiii 
.Vlagn' 
tijat ? 
is the c 
it tliis t 


Tlioobrominfl by Dekker procomi. 

OrlRiiial ftarnple. After bvdrtdy.sis. 

, unfcrmentcil.. 1G8% .. 1 

fomented .. 1 Jr»% 1 uy% 

liat pd^eg„]tg suggest that, allowing for the error 
eon^|.. 

may occur in the Dekker process, if a glucoside 
^r hydro!ysable compound is present, the magnesium 
fo.xidc is a suflieiently strong alkali to decompo.so it 
[completely. 

An attempt w'as made to settle this qmstion of 
the iircsenec of a glucoside by using Maupy's method 
of determination of the theobromine, because, this 
method depends on its solubility in phenol-chloroform, 
w'ithont either acid or alkaline treatment, Hy this 
method 145% of theobromine was obtained from the 
|fermented beans, and ldi5% from the unfermented. 
Even if it had not been eviilent that the theobromine 
from the fermented beans was the more contarainati'd 
with colouring matters etc., 0-1‘J/,, would be a small 
amount of theobromine to have been liberated by 
fermentation. It was also attempted to extract 
the theobromine direct from the dry material by 
tneans of chloroform. The extract was washed with 
light petroleum to remove the fat, and the theobrom¬ 
ine dkssolv'cd in water to separate it from insoluble 
material; 0'96% was obtaiiu'd from the fermented, 
and 0’79% from the unfermented cacao, 'I'his result 
must be accepted with caution, as it Ls obr ious (bat 
in neither case was the whole of the theobromini' 
extracted. Finally the most accurate method of 
determination Imown to the authors** was tested 
on ground cacao nib from which the fat bad been 
extracted. Part of this material was first treated 
with 10% hydrochloric add for four hours at 0.5" (!. 
The results obtained show that the acid treatment 
caused not the slightest increase in the amount 
of theobromine found. 


‘ Bull. Set. PhatmAcol., 1910. IT, 099. 

* Fritooh J. '* Fabrication dii Chocolat/' 1910, Parle. 

* Wadsworth, B. V„ Analyst, 1021, 49, 32, 


Tlidtibroniliie In dry fnf-freo nib. 

CnOfiD Without ftfl l trfaiinont. With acid treatment, 

well lermcidcd .lanmlca .. ll 2-44% 

Dlchtly lermcidod Arriba .. 2 II.h"" :f00% 

Totally nn/crmoulod Accra .. 3 .'<g% 3 7(5 Vo 

P On treathig the residues from this melhorl by 
other processes, no further theohromuK' has been 
obtained. 

Instead of an increasii in tlioobrnmine in fermented 
cacao, it has invariably been found in eaeaos of the 
same kind tliat the fermented snmiiles contain less 
theobromine than the unfermented. h'rom our 
knowledge of the fermentation of cacao tiiis is wdiat, 
would luivc been ex|aa'ted. The bean becomes full 
of an acid liquid during the fermentation, which 
results in some of the theohromine going in to solution. 
A very little might thus e.scajie in the ‘‘sweatings,” 
i.c,, the juice which runs away. Dn drying the 
juicy bean, theobromine would ti'iid to he eoneen- 
trated on the outside, that is the shell, where the 
evaporation Ls taking place. Actually it is found 
that the shell of the bean fresh from the jiod contains 
only a trai'O of theobromine, and it is ]>robable 
that .any theobromine found therein comes from 
the cotyledons, so that the cacao nib n.aturally 
contains less theobromine after fermentation. In 
order to dete.nnino accurately the distribution of the 
theohromine that occurs during fermentation, the 
authors arranged with Mr. Stanhojie Ijovidl in Trinidad 
to supply samples of the same mixture of beans after 
various periods of fermentation. Amongst other 
analytical figures on thesi* samples, the theobromine 
and the total nitrogen w'cre detormined. 
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U> calculate (lie loan or gitlii. 'J'lio toLtil mtn>Kt‘n wag dutonnliied by tho 
Ivjcldalil proettss. 

In t.lie above fermentation it is iwident that at some 
period greater than two and less than four days, the 
ilistrihiition of the theohromuie took place. I'Yom 
our experience this would he expected to eommenee 
souiewliere about the si.xtielh hour, that is, when the 
temperature has risen high enougli to kill the bean, 
and the acid liquid has commenced to dilTuse freely 
through the eotyledons. 'J'he distribution of theo'- 
bromine ajipears to start at a fairly definite period, 
and an axipreihable jK-rcentage of the tiieobrominc 
appears' to go almost immcdialely into solution. 
H'here is reason to believe that the theobromine foiiml 
in shell after fennentation really exists as such, 
as it is completely removed from tlie dry shell by 
anhydrous solvents, such as chloroform. The theo¬ 
bromine in tho nib cannot be conqiletely extracted 
under these conditions, which may be because the 
solvent does not readily penetrate the cell wall, and 
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a certain (ihscrvation points either to this, or to tlio 
presence of a very easily decomposable comiiouiid. 
It has liecn found to bo im^xissiblo by any method 
to extract eompletely tho theobromine from cacao 
nib, save in the presence of water. This corresponds 
to the oliservation of Oorter ’ concerning the 
caffeine in coffee, and eeitainly suggests cither the 
presence of a compound which is ilecomposed by 
water, or that the cell w'alls are pervious to w^atcr 
but not to solvents like chloroform. 

An alteni)>t was made to balance the. losses and 
gains of theobromine ; thus after four days’ fer¬ 
mentation : - 

g.'i 2 parts of nib lost 0-43% theobromine^^0-3C pt. 

14-8 parts of shell gained 2417% theobromine 
-<1-31 pt 

This is a good agreement, but for longer ix'rimls 
th(' loss exceeds the gain appreciably. 'I’he “ sweat¬ 
ings ” contain about ()4)3"'„ of theobromine, and as 
roughly 1(K.I lb of dry beans give l(l-~20 lb. of “ sweat¬ 
ings,” loss of theolironiine from the beams in the 
“ sweatings " might account for the dilferenee in the 
figures obtained after four days’ fennentation. After 
four days tlmre are no ” sweatings ” running away, 
and if the theobromine has not been rubbed off the 
sh<41, it. can oidy be suggested that it has been lost 
by (h'composition. Other nitrogenous substances 
besides theobromine are lost in comparatively large 
(piantities as the fennentation proceeds. It may be 
pointed out here that it is not usual in Trinidad to 
ferment for .so long a jM'riod as ten days. 

An attemiit to lind out more definitely just when 
the theobromine lirst went into the shell .showed that 
it began within 24 hours, but there was a sudden 
incri'ase between 48 and (iO hours. 

roiltttt <»( 

-Trhililml Ih’h« 4 . j 1 « -1 4 -U "lays. 

Tlif'ohrtniilni' lu ilrv 

shfll . 021 I) 37 U 11 072 1-2S 1 ill) I 4.'* 1 tiS 1-53 

By th(‘ kin<liU‘S8 of a i-acao iilantev tlie authors 
were able to repeal the Trinidad ex))eriments in 
(teylon on h'oraslero cacao, and a large number of 
analyses were made. As. the object of the methods 


as followed in this case was merely to remove th 
pulp and give the shell a beautiful appearance, an 
the total ]XTiod of fennentation did not exeeei 
3 f) hours, the temperature never rose high enough t( 
])roduce those changes in the interior of the Ireai 
which are usually associated with fermentation 
Hence there is very little change in the theobromine 
content of the lieans, or of the shell. 

Pcrlotl of ’‘ThtKibromlue. 


fcnnnnUtlou. 

In dry nib. 

lu dry nil' ll. 

0 (layiB 

Vr*2 

0 03 

„ (woaiicd) . 

161 

OOS 

} day 

ir.4 

0 20 

,, (WfUhud) 

ir>3 

0 17 

1 day 


0-lH 

,, (wawlii'tl) 

1f)l) 

0 ti=l 

linya 

1 

U-46 

,, (WUftllfil) 

1 44 

0 U7 


The w ashing of the beans did not appear to affect 
appreciably the theobromine content of shell or nib, 
a conclusion which in the case of cacao shell is 
contrary to the exiicctatioii expressed by one of us 
in a previous papi'r.® 

f.'o«c/«.sio».—'I'lie ligures which are included in 
this paper delinih-lv prove a suggestion origmally 
made by one of the authors'* from an examination 
of the cacao beans of commerce, that thcobromin 
passes into the shell during fermentation. 

'L’heobromine, free and combined, exists only ii 
the cotyledons of the. fresh cacao bean. Tim skii 
of thefre.sh bean is iiriwtically free from Iheobromim 
As fermentation jjrocceds the temperature rises high 
enough to lull the bean, and at onc;e the liq^uid whi<-h 
permeates the bean contains tln'obromine. ’I’hus 
theobromine passes into the shell, so that it is usual 
in a w'cll-fermenled bean of the Ti’ora.stero type to 
find from (l-S to 2-OS';;, of theobromine in the dry 
shell, practically all of which has come from the 
cotyledons. Hence the longer the fermentation, the 
less theobromine will be found in cacao ” nibs. ’ 

The authors wisli to thank Messrs, (.'adbuiy 
Brothers, Btd., for -[x-rmission to ])ublish this paper, 
the whole of the analytical work for which was done 
in their Re.sear(.'h Laboratory at, Bournville. 
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THE CORROSION OF COPPER AND 
COPPER ALLOYS. 

BY ULrOK R. EVANS. 

It has been pointed out in previous pajiers' tJiat tlu' 
corrosion of metals like zinc, irein, and lend is caused 
by electric currents set uj) through unequal acee.ss of 
|oxygcn to different parts of the surface ; the attack 
ttends to become concentrated at any part of the 
Isurface which happens to be relatively inaccessible to 
joxygen, since that jiart will form the anode of the cell. 
Sit is true that the ncCTimulation of metallic salt.s at the 
Sanodic area may sometimes tend to diminish slightly 
:the strength of the current after a time ; but, unless 
the primary anodic (mrrosion-product i.s insoluble, the 
current will not usually drop to zero. In the eoiro- 
sion of a noble metal such as copiicr, the E.M.l'’. 
set up through “differential aeration’’ will always 
be small, and, if copper salts aecumulafe to any 
extent at the anodic places, oirrcnt may linally 
;easo to flow; ui that case, corrosion wall come to 
111 end. 

The essential difference betw'cen the behaviour of 
Stopper and that of the more reactive metal.s is shown 
iby the following simple experiment, if two elect rodes 
iof iron are placed in a divided cell containing polas- 

f ium or sodium chloride solution in each comjiartincnt, 
nd if air, free from carbon dioxide, is bubbled 
hrough one compartment, a current is produced, the 
jaerated electrode being the positive pole ; tin' same 
effect is obtained it the electrodes consist of zinc, 
cadmium, or lead. If, however, the experiment is 
repeated, using copper electrodes, the current pro¬ 
duced flows in the opjiosite direction, unless sjiecial 
precautions are taken to eliminate oxygen from the 
side over which no bubbles are passing; if a certain 
amount of oxygen is present on both sides, the polo 
over which bubbles are made to pass becomes the 
negative pole. Investigations have shown that this 
abnonnal current is not the effect of aeration, but of 
.stirring. If the liquid in one compartment has 
previously been rendered moderately free from 
oxygen by heating, and if it is covered with a layer 
of paraffin to prevent access of the gas, then when air 
is bubbled through the other compartment, the 
electrode in the “ aerated ’’ compartment becomes the 
]X)sitive pole, notwithstanding the stirring wiiich is 
produced. Thus, under appropriate conditions, coji- 
per obeys the same law as the other metals. 

If, on the other hand, tlissolvcd oxygen is presimt 
in both compartments, and one side is stirred mechani¬ 
cally, the electrode on that side immediately becomes 
negative, owing to the removal of copper ions from 
the sirface of that electrorle, with the production of a 
■ concentration cell. In fact, the cell 
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Copper ; Potassium chloride . Potns.sium chloride i Copper 
] solution (stimxl) | solid ion (.stagnant) | 

is precisely analogous to the cell 

Cojiper I Potassium cyanide i Potassium chloride | Copjier 
'Solution 'Solution. j 

In both cells the copper on Hie left-hand side acts 
as negative pole (anode), ow ing 1o the smaller eon- 
eentration of copja r cations around it ; in the second 
ea.se. the cop]K'r cations are removed through chemical 
destruction by the crani.le, whilst in the first ease 
they an- removed mechanically by the stining. 

The practical consequi nces of the difl'erence in the 
behaviour of eopjier and iron ari' imjioitant. Imagine 
an iron article immersed in a .stream of running water. 
The corrosion is likely to bi‘ concentrated at the 
recesses or crannies in the surface, since these ai-e the 
parts least accessible to oxygen : as the total area 
sulfering corrosion is small, the linear rate of jienctra- 
tion downwards will be comjiaratively large. If, 
on the other hand, the article is of copjier, corrosion 
is unlikely to occur at these comiiarativelj' stagnant 
places, unless they are kcjit conqiletidy free from 
oxygen {f.g , if they are sliielded by a layer of a 
substance like cuprous chloride, which absorbs 
oxygen) ; othenviso the attack is likely to be dis¬ 
tributed over the whole surface of the article—a much 
more desirable state of alTairs. Where, however, 
there exist certain limited areas from which the 
copper salts arc likely to lie removed more quickly 
than from other points, these points may be expected 
to be anodic ami to suffer specially rapid corrosion ; 
as will be shown, this local removal may take place 
in more than one way. 

Thus localiseil corrosion of copper and copper alloys 
may bo .sot up : (a) through the preferential removal 
of nopper salts from eirtain areas; (fi) through the 
shielding of certain areas from aeration, giving a 
“ differential aeration cell ’’ similar to those operative 
in zinc and iron. These causes have tieen investigated 
by means of observations conducted uinm copper and 
various kinds of brass ; the experiments smieifioally 
described below were carried out witli electrolytic 
copper, and a brass coiitniiiing 03-.S()% of copper, 
which w'as practically free from lead. T'he metals 
were cleaned with emery immediately before the 
experiments. 

(.4) (jocalised corrosion caused through pre.fcrenliul 
removal of copper salts from certain areas. 

(1) Corrosion due to inequalities in the velocity of 
the. liquid. —An example of localised corrosion has 
recently been observed in the cojjper tube of the 
central condenser installed at the Cambridge Univer¬ 
sity Chemical Laboratory for the production of 
distilled water. The condenser, which is of the form 
shown in Fig. 1, was furnished with a pinched copper 
tube, originally tinned externally ; the steam passed 

D 
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<lir<m) 4 t) the lul)c, and cooling water drawn from the 
town wati-r sui>j)l.v ])assed outside it. After some 
years the tnhe failed, and on ins])ection it wa.s found 
that a very deeply corroded area, uith actual jterfora- 
tion at one jaiint, had apja-ared near the bottom, 
at the level where the eoolijig water ua.s introdueed. 



part of the surface of the lower part, of the tube, on 
the opposite side to the corrocied patch) make it 
impossible to say that this is the only factor involved ; 
but the description given almost certainly conveys a 
trutliful account of the essential mechanism of the 
proce.s.s. 

(2) Water-line attack in dilute ac.ids .^—The local 
removal of copper salts from certain points moy also 
be produced by gravity or by capillary force.s. The 
well-known water-line attack, which is so character¬ 
istic of copper and its alloys, affords an interesting 
example. If a shoot of copper (Fig. 2) is] half 



This was confined to one side of the tube (prosumablv 
that ojiposite the mlet pi]a') ; the corroded area was 
surrounded bv a deep green adlierent deposit, mahily 
basic cojijK'i' carbonate, with some chloride. The 
lower ])art of the tube was remarkably free from scale, 
but in fhe ujiper part, an atUierent scale of calcium 
carbojiate had been produced at the concav'e portions 
of the tube ; the convex jirojeetions w'ere free from 
scale, and were covered with .spot.s of the green 
corrosion-])roduct. 

The judduetion of the scale of calcium carbonate 
imiicates that alkali must have been produced at 
the conca\o poiiions in tlu! U]>per part of the tube, 
and suggests that these; jdaces were cathodic ; it is 
nol('»orthy that these are just the places where the 
velocity of the water must have been least. On the 
level of the entry pijDc, where the velocity of tlic 
water was certaijily ^eatest, the cop])er was evidently 
anodic, and sutfered serious local corrosion. I’be 
green bn.sie salt was Jiresumably i>roduced where, 
the anorbe pioducfc (eopp('r salts), and the cathodic 
])rodnct (alkali^et and interacted. It is miforlun- 
ate that absenc»-of hiformation regarding tlie original 
annealing of the tubes, and uneertahities introduced 
by the fact that the tube was originally covered 
with tin (which covering survived intact over a large 


immersed in dilute sulphuric acid, the surface being 
wetted with the acid abov'e the water-line, very 
ra[)id attack occurs ju.st below' the water-line, and 
the metal may be eaten through within a few' days ; 
the attack is comj)aratively slow if the copi)er is 
not wetted above the water-line. The explanation 
appears to be as follows. The aerated j)art ulwvo 
the water-line bocomcN cathodic, and the part 
immediately below the water-line is anodic, .since it 
is just from this part that the copper sulphate will 
be removed most, readily ; the heavy solution con¬ 
taining that salt will sink dow'uwards through 
giavity along the surface of the copper, whilst part 
of the salt w'ill be sucked through capillary forces 
into the liquid film extending upwards over the 
cop|K'r surface ; fresh ackl free from copper salts 
will flow in laterally to replace the liquid which is 
sinking downwards, and thus the copper salt con¬ 
centration just below' the water-line is always kept 
low', and anodic att iWik will be concentrated on this 
part. 

The explanation of water-line attack in dilute 
sulphuric acid just suggested Ls based on that given 

^Watft-Une attack in neutral sail solutions otten follows a course simtlar 
to tliAt described in the section on " Corrosion duo to droi» resting on 
the surface.** 
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r the author in a previous pa|X‘r', but onil)odies 
so certain parts of the views put forward by ]^. A. 
uolton* and K. M. Watwjn®; it attributes the special 
inodic attack just below the water-lino to the prefor- 
uitial removal of copp<‘r salts from that ])oint, 
!>ut it also introduces the notion of selectiv'e aeration, 
ind leads naturally to the eon.siderntifm of dilTer- 
■ntial aeration cells. 

B) Localised, corrosion set up by differential aeration 
tells, analogous to tiuise operative in tire corrosion of 
iron and zinc. 

(1) Corrosion caused hi/ contact with a non-conductiin/ 
djstance. —The jjimeral analogy between the eorro.sion 
f copper and that of zinc, iron, or lead is clearly 
iowu by experiments carried out under stagnant 
Dnditions, which e.xclude complications due to 
iirring. It *haa been dmnonstrated in ]irevions 
apers that zinc, iron, and lead sulTer si)eeial eor- 
nsion where they art; in contact with non-conducting 
libstanoes, such us glass, porcelain, or tlircnd, 
'hich will tend to screen the metallic snrfao' from 
ilfusing oxygen. More recently the same (illecl. 
as produced on copiier, in the following way. A 
leet of copper, cleaned with emery, was half 
nnersed in a 3% solution of sodium chloride at 
1 angle of (IS", being supported in this position 
t resting on a glass rod. The surface of lire copi)er 
is wetted above the water-line, and solution 
iturallv crept U]> between the rod and the 
leet. I’ho whole was placed in a largo closed 
‘ssel to ]irevcnt evaporation. After two weeks 
lie sheet was found to bo very deeply attacked 
diere it had rested on the glass rod, especial!}' 
t the bottom portion of the rod, the placi- 
last accessible to diffusing oxygen. The oilier 
larts of the copper surface, Ixith beneath the 
iijuid surface and the wetted area above the water- 
ine, although tarnished, were not sensibly corroded. 

Analogous results have been obtained with brass. 
A piece of brass sheet, half immersed in 3% sodium 
chloride and supported against a glass rod in the 
manner just described, was found, after two weeks, 
to be deeply eaten away, where it had leant against 
the glass. Other pieces of brass, placed horizontally 
in 3% sodium chloride in iwrcolain tbshes, with 
weighted w'atoh-glasses resting on them at certain 
points, w'ere found to bo attacked locally around 
ithe points where the glasses had rested on the brass 
surface. In all ex|)eriments the (anodic) areas 
'which had suffered attack were covered and sur¬ 
rounded by heaps of a loose groen-bluo salt, which 
was found to be mainly basic cupric chloride. It 
lappears probable that the immediate anodic product 
was cuprous chloride, which shielded the surface 
on which it rested from oxygen, and thus promoted 
anodic attack on the brass below; any oxygen 
which commenced to diffuse through the. salt was 
consumed in oxidising the cuprous chloride to basic 
cupric chloride. 

The fact that corrosion through differential 
aeration can be set up in brass by contact with 

Inst. KoUls, 1923, 30. 272, 293. 

■/tW., 1928, 30, 289. 
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non-conductors is of great practical importance in 
connexion with brass condenser-lubes. It has long 
been known’ that the entry of foreign bodies into 
the tubes of marine eonden.scrs is a most imjiortant 
cause of the initiation of corrosion ; such foreign 
bodies include sand, coke, wood, cotton-fibre, 
shells, sea-w'eed, flakes of iron oxide, metallic, snl- 
jihides or hydroxides. It is jindiable that the troubh' 
u.sually arises when tho vessels me in port ; stagnant 
conditions then prevail in the tuhe.s, and any foreign 
fragments which may have entered will rest on the 
botlom of the tiilie.s .and produce corrosion of the 
typo described aboic. Wlien onei' a considerable 
depo.sit of basic s.alts of copiier or zinc has been 
produced, it is likely that the corrosion will eoiitinui' 
tit this {joint in jirefcrenee to others, even if stagnant 
conditions cease to {irevail. In practice it is often 
found that the trouble, once initiated, continues to 
incre.ase long after the vessel has {lul to sea, in 
siiite of the rajiid {mssage of water through the tube.s. 

(11) Corrosion due to drops resting on the melnUic 
surface. —A partial analogy between the corrosion 
of cop{)er and that of iron is also observed on 
com{)aring the action of drojis of sodium chloride 
solution jilaeed on the surfaces of the two metals. 
In the ca.se of iron (Ji’ig.3), ns explained elsewhere,* 
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alkali is formed at the eathoilic (aerated) margin of 
each drop, and ferrous sails at the anodic (nnaerated) 
interior ; where tho alkali and ferrous salts moot, a 
membrane of whit(> ferrous hyilroxide, gradually 
oxidising to brown ferric liydroxide, appears; the 
corrosion is confined to the central portions within 
the membrane. This effect devclo|is within a few 
hours. If a drop of sodium elilorido solution is 
jilacod fin a coi)()er surface (h’ig. 4). t he action is much 
slower, and for some lionrs no cliangc is observed, 
ajiart from the a|)pearance of a fine serii^s of “ tarnish- 
colours ” on the metaf below' the lii{uid. After a 
time, howi'ver, a eloiidy w'hite jiatcb a{)pears in the 
interior of the dro{), and when once this white sub¬ 
stance is observed on the surface of the mctal,“ the 
change {Moeeeds eompiratively rapidly. After a 
few days, there is a loose heap consisting of a pale 
blue-green i)reci|)itatc in the centre of the drop, 
w hilst tho liipiid around the heap is clear and contains 
alkali. If the precipitate is washed away, it is seen 


'W. A. TII.Ipii, .7,. ISHO, 6,84. A l‘lilll|i. .1. ln»t. M.-Uli, 1912, 1. .7(1. 
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*lj. It. Evmw, J. Oil & Colour €hom. Assoo., JOli.'l, 6, I5i. 

'Frequently a very thin Him or mt'niUfmui apiHMis on tliD iiiipor surlaco 
of tho drop before tho precipitate appo.irs on tlio metal Ifflfli, thla Him 
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that tho copper below it is distinctly corroded, whilst 
in the jiarts not covered by the precipitate the copper, 
although tarnished, has not been eaten away. The 
precipitate consists of a mixture of cuprous chloride 
and basic cupric chloride ; in tho early stages it is 
usually quite white, but darkens when exposed to the 
light; in the later stages, it is bluish or green. 


Very thin 

AIR 


of whit* ctiprauft 
chiorW* turning Olu* 



flrown UmUh ring 

wh.ra u.mp WATwy 

'T^rnitn ^ r»rnt«h\ 

■ _!12S1_ 

..tCAMiMIO 

COPPER 

Fi.i t. 


The explanation of these phenomena appears to be 
as follows. At first only a very minute current is 
set up between the margin of the drop and tho 
interior, where the oxygen coiicimtration is slightly 
lower than at the margin. But as soon us tho anodic 
proiluct, ksise cuprous chloride, begins to accumulate, 
it will eomimmee to shield the copper below it from 
oxygen, not merely by Interfering mechanically with 
tho diffusion of the oxygen, but also by absorbing it 
chemically with the production of tho basic cupric 
chloride. Thus when once tho precipitate has 
begun to form the action goes on at an increased 
rate. 

If the interpretation just offered is correct, it would 
be expected that salts which will not yield a sparingly 
soluble cuprous compound os the anodic product will 
not produce serious localised corrosion of this kind. 
To test this matter, drops of iV/2 solutions of 
potassium chloride, potassium sulphate, potassium 
nitrate, and sodium carbonate wore placed on copper. 
After trwo days, the potassium chloride solution had 
produced marked local corrosion at the centre of the 
eirop in tho manner described above ; but tho other 
liquids had produced no real corrosion, although the 
copper was darkened below the sulphate and nitrate 
solutions. This observation supports von Wurstem- 
berger’s statement* that localised corrosion of copper 
and brass occurs most readily if the conditions arc 
such as to produce dejsisits of sparingly soluble salts ; 
he considers, for instance, that an alkaline reaction 
in tho liquid, being favourable to the production of 
basic salts, is likely to promote the localisation of 
corrosion. 

The nature of tho tarnish-fdm produced within a 
drop of sodium chloride on the parts of the copper 
surface Ui which oxygen has access is of interest. 
A sequence of brightly-coloured concentric zones, 
rose, green, yellow, and blue, were produced, indicating, 
probably, that the film thickened as the edge of the 
<lrop w.is approached ; tho colours were due, no 
doubt, to interference or diffraction. After the 
precipitate had been washed away, the parte of the 
surface where the drojis had rested were tested with 
different reagents. It was found that dilute sulph¬ 
uric acid blackened the whole of the coloured region, 
hydroo^oric acid removed the colours with snght 

>Z. HcUllk., im, 14, 29, 59. 


blackening, whilst ammonia had no marked effect 
These three reagents behave in exactly the saras 
way towards tho films produced by heating coppe; 
in air—films which also show a fine scries of col 
ours. Since the work of Pilling and Bedworth- 
has indicated that tho film produced on heating 
copper in air is mainly cuprous oxide, it is legi 
timate to regard the behaviour of the tarnish- 
films towards the three reagents as indicating 
that the tarnish-films also consist of cuprous oxide.^ 
At the extreme margin of the drop, where the moisture 
had crept outwards from the original position of the 
boundary, there was observed a narrow zone of a 
brownish colour, which was dissolved away by dilute, 
sulphuric acid without blackening, and which was 
therefore presumably cupric oxide. 

Re.sults analogous to those observed on copper werc‘ 
obtained w'hcn drops of 3% sodium fthloride were 
placed on a brass surface ; a blue-green precipitate 
appeared in the centre of the drop, and below it the 
brass was found to have suffered distinct alteration,' 
giving rise to a light brown adlierent layer, Tho 
fact that tho placing of drops on brass may initiate 
conosion Is of some importance, in view of the fact 
that some marine engineers advocate the draining 
of condemser tubes when ships are in jicrt. If tht| 
tubes are diied quickly, this is no doubt a good plan | 
but if the tubes are left for any considerable time with 
w'ct and dry patches on the internal surface, thi 
practice may initiate just the typo of corrosion whiel 
it is desired to avoid. 

(3) Corrosion dur to an uneven surface.--Vicccf 
of brass rubbed with coarse emery paper and im- 
mensed in 3% sodium chloride solution contained ir 
a shallow dish, were found to be corroded in a mannei 
dictated by the direction of the grooves left by tlu 
emery. The blue-green corrosion product was seen t< 
run largely in straight lines following the grooves 
and on rubbing off this layer of salt the underlyinj 
brass was itself found to bedarkened within thegrooves 
and almost unchanged between them. This i 
precisely analogous to the observation prcviousl; 
made on iron,® on which metal the rusting alway 
tends to follow the grooves left by emery-treatment 
Tho reason in both cases is, of course, that tlr 
interiors of the grooves are less accessible to th 
diffusion of oxygen than other parts of tho surface 
and therefore become anodic. Itie observation has 
certain practical importance, because Maass an' 
Liebreich* consider that internal unevemress i 
condenser tubes is a serious cause of corrosion, an 
state that one of the most important advantages c 
tinning the tubes is that the imeveimesses are filled uj 

Sffed of the corrosim-producl in promoting corrosiot 

Several examples have already been given of th 
way in which, when once the formation of cuproi 
chloride has commenced at a place, corrosion procecc 
there apace. The explanation offered is analogoi 

>N. B. ruling mi E. E, Bcdwortli, J. Inst. Metate, 1923, It, 629. 
’Many tcxt*booke say that cuprous oxtdo dissoivos qulcklv la Ammonii 
thb statemenb would not appear to apply to the oxide la the form 
an adherent Aim. 

•U. E. Sraos, Proe. Caub. Phil. Soc,» tl. 64. 

•Z. Metallk.g 1923, 16, 246. 
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> that put forward previously to account for the 
feet of wet rust in promoting fiirther i-usting ; the 
)iTosion-product in each ease tends to prevent the 
scess of oxygen to the unchanged metal below, and 
lus allows anodic attack to proceed. The shielding 
[ the metal from oxygen Ls probably not merely a 
ise of meehanical liindrance to diffusion ; it, is 
kely that the oxygen is absorbed chemically by the 
iiprouB chloride or by the feixous hydroxule. 

The effect of the corro.sion-product in promoting 
ibsequcnt corrosion of cop|KT, bi'ass, and bronze 
as been noticed under many different circuni.stanees. 
; has long been knomt that cop]K>r or bronze expos(Hl 
) the atmosphere sometimes doveloiis at <ertain 
laces a greenish deposit, ^^•hieh gradually spreads 
‘om these points until it covers the -whole surface : 
,.ii 8 spreading of the area under attack has often been 
Ipseribed as a disease. Kat.hgen' has (>xamined 
fcveral hundred specimens of the greenish dei)osit, 
■ul has found chloride prescivt in every ease ; the 
istenco of chlorides in the deposit found on ancii iit 
onze articles at the British Museum has also been 
tablished by recent investigators, who regard tlu^ 
lorido ns the active agent in corrosion.- 'I'hc 
esent author'* has observed that when specimens 
co]>por are exposed to moist air containing hydrogi n 
loride, serious coixosion occurs at certain poiids 
Mch become covered with a thick gi'cen d<'posit, 
liLst other parts are only superficially atta<he<l. 
any years ago 'I'ilden,^ after lengthy examination 
the action of warm sea water on (-ojiper, brass, 
id bronze, came to the conclusion that the basic 
loride of copper was the main corrotbng intiuence. 
Icngough and Ids colleagues,® as the result, of ex- 
ended and careful study of the corrosion of condenser 
ubes, have come to the conclusion that some of the 
[lost important tyfies of localised corrosion are 
:o be attributed to the juc'scnce of basic, salts adhering 
:o the surface of the tulie. 


Other iiijiurnces caiisiiiij localisation, of corrosion. 

iSince the total rate of attack upon copper and brass 
prticles by most liquids (as measured by lo.ss of weight) 
p very small, corrosion will only become of serious 
[inqxirt if it is localised upon a limited area of the 
rarticlc ui question. (Vrfain causes of localisation have 
already been enumerated, but for the sake, of complcte- 
ne.ss, two other influences, which have been urged by 
* other wxiters, may tie mentioned. 

Philip* ami also Laschc’ have pointed out that 
particles of carbonaceous substances (coke, coal, 
graphite flakes, etc.) settling on the bottom of a brass 
condenser tulrc have a particularly disastrous effect, 
and have attril)uted this to the, production of I'orro- 
sion couples, the carbonaceous substance acting as 
Ciithode. Furthermore, the local removal of the 
oxidt! or other s<'ale whirl) should exi.st all over the 
siuface of a healthy condenser tube is likely to lead 


‘UlliBlct’* Polyl,. }., ISOO, 301, 4*. 

*•’elcaniuR Hist rcsluratlon ol Museum specimens, (Ui-pt. .Sci Iiui. 


Rpsi.) iind ileport (lO-il), pp. 7, 8. 
*TraiiR. Faraday Soc., 10-8, 1», -03. 


M., 1880, 84. 

*G. D. £eugough, E. M. Jont'i?, and R. PItret, J. Tnst, Metals, 1020, 23, 


•J. Inst. Motels. 1014, 12, 133. 
Uetolik.. 1920, If, 101. 


or CouAi.T ruoM NieKBurnaotis Obes. 131 x 


to the coiieeutnition of eorrosion at the exposed 
place ; this removal may orenr by mechanical moons 
(erosion) ns suggested by llengougb, or by stray 
electric currents, or by the preseuee of an'unduiy 
acid water, as sugg(*sted by Bjesehe ; the ])rescnce of 
a ii'caklij aeid reaction is, howev'er, prohahlv favour¬ 
able to the life of the tube, ns has boii uidieatcd 
by von Wursb'mlKTger. 

The ntithor desires to thank Jfr. ('. T. Heyetalc, 
F.H.S., for information rcganiing the eomlenser at 
t'a)uhridge, and Jtr. Boiigough and Mr. Stnuid for 
information regarding n>niine condensers. 

iiDiiari/. 

Localised corrosion of eo]>|«'r and bi'ass articles 
may occur - 

(A) By jinfi’iTiitidI ri moral of eo])]))')- salts from 
certain jHiints, thus producing a concentration coll; 
tl)e jjoints of low eoneeiitratiou are the iinodes of the 
cell, and suth'r attack. This i-emoviil may occur ; 

(1) by high local rrlocilg of iratrr (nii exam])le is 
deseribol of the corrosion of an exteunilly 
cooled coiidt-i'i.ser-taibe, just fq)])osito to the 
eooling-waler inlet) ; 

(2) by nrarili/ or capillar;/ forrc.i {r.g., in water¬ 
line attack by acids). 

(B) By (liffrrrnlial arralion, tl)e points .shielded 
froni oxygen become anodic ami suffer attack. 
Differentiid iieratiou cells maj be set np : 

(1) where foreign hoilirs rest on tiie metallic, 
surface {c.g., sand, shells, etc., in ma)-ine 
comlensi'i'-tubes) ; 

(2) where droji.s of Ihpiid rest on a dry motallie 
K\irfaee ; 

(3) wiiere tl)e surface is viH i'ini {r.g., corrosion in 
sei’atchcs left l>y emery tn'i\tment). 

(Iup7’0us chloride, the coixosion ])rodu( l, when once 
formed, serves to screen the umbxlying metal from 
oxygen, and thus to promote further corrosion. 

(Mher probable causes of localised corrosion 
include :— 

((*) Contact tvilh conducting bodies (e.g., effod of 
carbonaceous fragments in eomIen.ser tubes). 

(1)) ImcoI removal of a protective skin. 


SEPARATION OF COBALT FROM NICKELI- 
FEROUS ORES BY THE PURPUREO-COBALT 
CHLORIDE PROCESS.* 

liV Olr.BEIlT T. MOIUiAU AND ,1. 1). MAIN SMITH. 

Metallic cobalt and its salts are obtained com¬ 
mercially from arsenic!)! cobalt ores containing 
considerable amounts of nickel and iron together 
with smaller (piantities of other metals such as 
copper and bismuth. After pridiniinary treatment 
to remove part of the arsenic, a cideined sjx'iss is 
obtained, consisting largely of arseniilis and oxides. 
This 8 {)eiss is dissolved in Imt eoneentrated hydro- 

• JLlcftd at B lUcoUng of the Rinnlngham Section ou April 4, 1924. 
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i hloric acid, iron and arsenic arc n'lnoved as ferric 
arsi'iiate by hot milk of lime, the metals of analytical 
group IT, removed as .sulphides with hydrogen 
■sulphide, and the remaining iron as ferric hydroxide 
by milk of lime. From the final liquid the peroxides 
oi cobalt and nickel are fraetionally precipitated 
with bleach-liquor, cobalt being sci>arntcd nearly 
quantitativi'ly before nickel. 

A description of this process apjx’ars in Tildcn’a 
■■ Manual of I'licmistry ’ (188!») as being the oldest 
and most cHicicnt in usi- at that time, but the 
process is not mentioned as being in commercial 
use in later text-books, A very similar jirocess 
has been worked on a large scale for over half a 
century and is still in use by Messrs. Henry Wiggin 
and Co , Ltd , of |{inningbam, to who.se courtesy 
we arc imhdited for the gift of the cobalt spcLss 
useil in the follouing investigation. 

Ill the coni'se of onr ri sc.irclics on residual allinity 
and co-ordination, in which lobalt lias jilayed an 
important part in the clucidatiou of the constitution 
of mordant dyes (see Cheni. Soc. ^’rans., 11)21, 119, 
7t)-l , Itt22, ‘121, KM), 2Sr)7, 28(i(i), considerable 
quantities of rarioiis cobaltammincs have been 
[irepared ami a. l.irge-scale proec.ss has been devised 
for t be rapid and cconomieal jircjiaration of piirpureo- 
eobalt chloride (cbloropentamminocobaltic chloride), 
|CoCl,5NH,l(!L. This carmine-red comjilex salt, 
originally discovered in 1H.51 almost simultaneously 
by (lentil in .\mericn, Freiny in France, and Claudet 
in Fngland, was utilised by the last of these for the 
.separation of cobalt from its ores. This method 
is frequently ret'erred to in the literature relating 
to cobalt, although the jirocess does not ajijiear ever 
to have been in corameri'ial use, duo doubtless, 
not to the inconijileteness of the sejiaration, but 
to the costly naturi' of the jirocess, excess of hydro¬ 
chloric acid, ammonia, ammonium carbonate and 
eblondc being neces.sary. 

The imjirovcd jirocess described bidow can be 
worked at a small fraction of the cost of existing 
methods for the jireparation of jmrjiureo-cobalt 
chloride, and this could bo further greatly les.scned 
by the recovery of the ammonia, calcium chloride 
br'corning the solo .unste jiroduel. A comjiari.son 
with llilt/.'s jiroQ^s, probably the best known 
and most etlicient (see " Laboratory Methods,'’ ji. 
173), is snbioined 


Ilf (t'olll'* 
t’ol) lit ,18 I 

Amiimntu'u i nrl uii.itf 

AlllllK'IIII.IIl « l)l->li<lll 

Aininoii d 
llydriti hlHi If ,M ill 

jMTOvt If 

liu liiaiii^ tli.il III 


lUlt/S |)ro<-fS8. 

1 K 'atoia 
A inolr). 

17 mol-i 
II to 14 mold. 
1^0 to A,') jjiols 
till. 

Fii'O illol^. 


-N'fw proff88. 

1 tf.*atom 
nil. 

A tnoN 
niol 8 . 
nil 

0 6 mol. or nil. 
150 inoix 


Biltz's proce.ss thus involves an excessive use of 
reagents and large volumes of liquid. These solu¬ 
tions have .successively to be oxidised by jirolonged 
aeration, evajioratcd to dryness, made uj) to the 
original volume, and boiled repeatedly. ’The yield 
of jiurpureo-cobalt chloride variis considerably; 
70 to 80% tif the theoretical is usual, although 


much smaller proportions are often obtained owing 
to incomplete oxidation and loss of ammonia during 
aeration. By the new process a yield of over 90% 
is invariably obtained, and 94-96% is usual. For 
the prejiaration of about 50 grams, Biltz’s process)! 
requires about seven hours, and much larger quantities 
cannot be conveniently made in the laboratory 
ouing to the bulk of solution. By the new method, 
the same amount can be made in less than an hour, 
and 600 grams are obtainable with ordinary labora¬ 
tory vessels in about four hours. 

'Lho new jrrocoss is well adapted for large-scale 
opei'ation, and is under complete control at all .stages. 
'I’lio free ammonia and the combined ammonia in 
the cobaltammino salt and ammonium chloride an 
readily recoverable. On boiling with the calciilatei 
amount of chalk or milk of lime, the purjrureo 
cobalt chloride readily yields ammonia, bydratis 
cobalt ic oxide being precipitated and calciun 
chloride jia.ssing into solution. Ajiart from norma 
u'a.stagcs, the only reagents, other than hj'droehloriiv 
acid necc.s,sary for solution of the ore, are hydrogei 
jieroxidc and chalk or lime. On a works scale tin 
use of hydrogen jieroxide, which, however, iff now 
cheaply available, could bo dispen.sed with in favou 
of aerial oxidation, under pressure if nceessary fo 
rajiid working. The jiresence, of metals yieldin 
hydroxides soluble in ammonia, such as nickel am 
copjicr, alfects neither the amounts of reagents no 
the yield and purity of the proiluct. Metals yieldinj 
hydroxides insoluble in ammonia, may be reinovei 
by liltration after oxiilation, or may be dissolvctL 
out of tho jiroduct by dilute hydrochloric acid, in 
which the jiroduct is almost insoluble. The only 
metals which could be pre.sent in the final product 
arc rhoebum and iridium, which form similar ammiiies 
If jircsent in the ores, these metals could be isolated 
by' this jirecipitation, as both are readily separable 
from cobalt. 

Cobalt-nickel ores containing a high jjercentage of 
nickel are usually W'orked for nickel by' the Aloud 
carbonyl jirocess, cobalt accumulatmg in the residues, 
wheriais ores cont.aining a high jieicentago of cobalt 
are worked mauily for cobalt by the Wiggin jirocess. 
The crude cobalt oxido thus jiroduced invariably con- 
tain.s a considerable amount of nickel, which i.s largely 
removctl by extraction with dilute hydrochloric 
acid, but analytically nickel-free cobalt oxide is 
never . obtained. VV'o have found, however, that 
analytically jiure cobalt oxide i.s obtainable practi¬ 
cally' quantitatively by the puipureo-cobalt chloride 
proce.ss, and that the presence of nickel in the original 
ore or mixture, in amounts vaiying from 5 to 60% 
of nickel, does not alfect the yield or jiiirity of the 
cobalt product. The residual liquors from jirecipi- 
tated jwrpureo salt contain 5 to 6% of the original 
cobalt content and tho whole of the nickel, together 
with ammonium chloride. iMtcr recovery of the 
ammonia by boiling with milk of lime, the mixed 
oxides of cobalt and nickel accumulated from siu'eral 
batches may be separately treated for recovery' of 
tho bulk of the cobalt, or returned to tho ore solu¬ 
tions for repeated treatment, depending on the 
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relative proiwrtions of cobalt and nickel. With 
ores very low in nickel, the inixeil oxides would 
advantageously be returned to the ores for sub.sc- 
qiicnt treatment until the proportion of nickel in 
|he residues was approximately wjual to that of 
fcobalt. The mixed oxidc.s are then separately 
treated for recovery of the cobalt, and the tinal mixed 
’oxides, containing over (Kie/, of nickel o.xide, used 
*inctallurgically as nickel, since few nickel alloys 
Srequire to be entirely free from cobalt. 

Four chemical operations are involved in the 
jirocess :—solution of the ore, removal of arsenic, 
formation of the in.solublo cobalt compound, and its 
rleconiTOsition to yield cobalt o.xide. On boiling 
IJie calcined ore (speiss) with concentrated hydro- 
hloric acid, the cobalt and nickel peroxides are 
onverted into the lower chlorides, the ebloriiie 
berated oxidising the ferric arsenide to ferric arsc- 
ate, which remains in solution in the acid Ikpior, 
ud is precipitated lliercfrora after nearly neutralisiug 
nd boiling. A deliciency of chlorine may b(> 
orrected by employing bleach-liquor as part of the 
icutralising reagent, since it is essential that no 
rsenitc be pre.sent. A deliciency of iron necessary 
or complete precipitation of the arsenic as ferric 
rsenato is corrected by the addition of a slight excess 
f ferric chloride. A satisfaidory speiss .should 
ontain sufficient available oxygen to convert all 
lie arsenic to ar.senato and enough iron to combine 
herewith. The formation of the cobalt compound 
onsi.st.s in the addition of .six molecules of annnonia 
to each molecule of cobaltous chloride, the simul¬ 
taneous oxidation and hydrolysis of the hexannnino- 
cobaltous salt to the a(|uopenlamminoeobaltic salt, 
and the coinmrsion of tlu' latter by hot ammonium 
chloride into insoluble chloropentammino- or jair- 
purco-salt [CoCh/iNHjlClj. Thi.s salt is readily 
decomposed by alkalis or calcium carbonate on 
boiling, with precipitation of cobalti(; hydroxide. 

/Reparation of eobalt frotn, mljiiires of cohat I aii'l /iic/ol, 

1. .1/ ixlare coi/ltiiuiiKj .■)0‘’u of nichi. To a. solut mn 
of 23-8 g.of hc.va-aquocobaltous ehloi'idc and 23-8 g. 
of hexa-aipionickel rddoride in oO e.<'. of water were 
added 10 g. (=3 mols. per atom of (!o) of ammonium 
chloride, forming after boiling n blui.sh-green liquid, 
which W'as cooled to room temperature befoi-o tlie 
addition of 17 c.c, of (kV hydrogen peroxide solution 
( — 1-7 g. 11^0.2= J mol.). The mixture was immedi¬ 
ately poured into 3!) c.c. of IHA' ammonia .solution 
(.— IT!) g. mols.), the liquid turnmg dark brown, 
becoming liot and elTervc.scent. On lioiling vigor- 
omsly the solution turned dark led and a earmiiie-red 
crystalline precipitate of purpiireo-cobalt chloride 
separated. When nearly ail the free ammonia had 
been removed by boiling, tlic hot liquid was liltered 
and the precipitate washed xvith a few c.c. of 2A' 
hycb’ochloric acid .solution to remove the adherent 
mother-liquor, and the liltrate and xvashings x\cre 
allowed to cool, 'I'ho precijiltate xvas xv'cll drained 
at the pump and then dried at 1(;0“ C.; the jiejd 
wa.s 20-8 g. (-83%). The required 17% of the 
original quantities of the ammonia ( -7 c.c.) and 
hydrogen peroxide (.=3 e.c.) .solutions was added to 


the still ammoniae.d cold liltrate, and the mixture 
again boiled till nearly all the tree ammonia was 
removed, jmipureo-eoball ehloriile again se])arating. 
After washing with a tew e.c ol 2.V hydroehlorio 
acid .solution and drying at litl) , (he'precipitate 
weighed 2-7 g. (11 %,'yield), the total y i. kl of the 
eobalt eompound tliu.s being !ll"„, or precisely the 
sanu‘ as if the original solution hud loiitamed no 
iiiekel 

2. Mi.iliiri' coiilniiiiiiij on!If .'i",, of iiickil. -The 
foregoing jiroeoss was repeated witli llie .same quan¬ 
tities of all the reagmits, except that only 2-t g. of 
till' nickel salt were nsetl, tlie yield of cobalt eom- 
pomul lieiiig again !M'’,,. 

3. Separation of t'ohalf, from lottalt .sp/i.ss,-- TVi 

.i3 g of linely powilered cobalt s)ieiss (calcined 
arsenical ore) eontaiiiiiig l2-.‘>",, of eob.dt ( -22'5 g. 
Co) were addl'd Hit) e.c. of eoneentrated by droelilorie 
acid solution ( lO.V), ami tlie niixtnre was boiled 
vigorously and .stirred till the green liquid beeaiiie 
liasty. ft was then boiled with oO e e. of wali'r and 
tiltcred. The residue was boiled with a. further 
td e.e. of the acid till again jiii.sty, then with 20 e.c. 
of waiter, and liltiTcd. The eombiiied tiltrates were 
nearly iicutrali.sed with powdered limestone, boiled 
to pii'cijiitate ferric arsenate, and filteri'd. The 
liquid on test ing .still eimtained jiolh iron and arsenic, 
and further small amoiiiits of limestone were added 
and the liquid was boiled till the liiial liltrate was 
free from arsenic, a slight delieieiii'y of iron necessary 
for the removal of all tlie. arsenic as ferric arsenate 
being eoiToeted by the addition of a slight e.xeess of 
ferric eliloride solution. 'I’lie liltrate was diluted 
to 3(X) e.e. and til g. of ammoninni chloride ( --3 mols. 
|«'r atom of To) dissolveil in it by boiling. After 
cooling, ti.> e.e. of (i.V hydrogi'ii jiero.xide solution 
( h mol.) wei'e added, and the mixture was imiiiedi- 
ately' poured into 17() e.e. of 18.V niiimoiiia .solution, 
<1. 0'88(> ( 8 mols.), tlie mixture becoming hot, 

dark browai, and etferveseeiit It was then boiled 
ami .stirred vigorously till nearly all the free ammonia 
was removed, and the piirpnreo-eubalt eliloride 
w hich separated remoxi'd by lilt rat ion. w ashed with 
.■>1) e.c. of oA' liydrocliloric acid solution to remove 
ferric hydroxide, and dried at KHl ’, 7lt-,7 g. (84% 
yield) being obtained. 'J'lie lilt rate when cold was re- 
o.xidised with 12 e.e. of the hydrogen peroxide .solu¬ 
tion after the athlitioii of 34 e e. of (lie ammonia 
solution, boiled till tlie free ammonia was nearly 
removed, and liltered. 'J'lie jireeipitate wa.s wuslieil 
with a few e.e. of 2.V by droelilorie acid solution to 
remove inotlier liquor and dried at UK)’, I0-3 g. 
(IT’,, yield) being obtained, 'I'lie total yield of 
piirpureo-eobalt cbloikk' was !).7% ealciilatcd on the 
eobalt content of the .speiss. Die separation of cobalt 
being practically quantitative. 

Tlie authors desire, to I'xpress their tluiiiks to (he 
Advisory Toiineil of the Department of .Seientitii' 
and Industrial Ite.scareh and to 'Mes.srs. Brunner, 
.\lond and To. for grants wliieli liave liel])ed to 
defray the ex 2 K'.nse of this investigation. 

University of Birmingham, 

Kdghaston. 
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THE VOLATILE MATTER AND ASH CON¬ 
TENTS OF SAMPLES OF COAL FROM 
THE SAME SEAM. 

BY T. J. DRAKELEY ANU ,T. B. I. HEPBI'KX. 

The calculation of the percentage of volatile 
matter (V) in a aani]ile of coal, on an ash- and 
moisture-free basis,, has usually been made by 
me.an.s of the formula - 

Vj- -l(tO(ee -?<) '(I(MI «(• — le).(1) 

where v,-. is the ))ereentage of volatile matter ineluding 
water in the eriule coal, nc, the percentage of ash, 
and ir the ))er(auitage of moisture. 

In view of till' fact that the volatile matter content 
on an ash- and moislure-free basis is one of the 
factors which may be used in the classilication of 
I’oals (see, for l^xample, Parr, .1. Ind. Eng. Chem., 
1922, 14, ill!)), it is of importance that the aecuraey 
of this formula should bo examined. 

The effect of moisture in the coal i.s apparently 

ireeisely exju'essi'd by tlie equation ; and in the 

ollowing inve.stigation dry coal samples have been 
used, so fhal the formula under ex.araination 
becomes : — 

Vj- :l(tO r/(UH)--rt). (2) 

where v is (he ])ereentage of volatile mafter and 
a the ])ereentage of ash in the crude dry coal. 

Equation (2) takes no consideration of the fact 
that incombustible volatile products are usually 
evolved from the incorporated mineral matters 
(such as hydrated silicates of aluminium) when 
tlu'y are heated to incandescence in the absence of 
air. In sucb ca.ses, the yield of volatile matter from 
the coal n.aturally apjiears to increase as the ash 
content rises, since increasing quantities of water 
of hydration of mineral matter are aceejited as 
volatile eonstituents of the. coal substance. Refer¬ 
ence may be made to column six of Table lll.whieli 
illustrates the ajiplieation of equation (2) and the 
eonsequi'nt ajqiarent abnormal increase in the vola¬ 
tile content of the coal. 

k’nithcrmorc, the ash eonstituents, whether intro¬ 
duced as mineral matter inherently present in the 
plant residues from w'hich the coal was formed or 
as extraneous inorganic compounds incorporated 
\>ith the coal substance, are regarded as identical 
compounds. The former quantity is, how'ev'cr, so 
small that only a very minute error is made in class¬ 
ing all the mineral matter together. 

For an average samjile of mined coal little v'ariation 
is ob-served in the v'olatile content of the jmre coal 
substance throughout the seam, but if the samjile 
is separati'd into fractions differing only slightly 
in specitie gravity, a considerable divergence results. 
This has been shown to be due to a variation in the 
proportion of the dilTerent banded constituents 
of the coal in the samples. 

Volatile matter and o.s/r eontciits of coal yielding a 
small ash. 

The coal studied was a Notts, hard (steam) coal. 
A largo block was cut into pieces of about 2 cm. 


size, which were separated by flotation in a series 
of mixtures of alcohol and chloroform into fractions 
of increasing specific gravity (c/. Blyth and O’Shea, 
Trans. Inst. Min. Eng., 1919, 57, 261). 

Ten samples having specific gravities ranging from 
l-2.'50 to 1-300 and increasing by regular intervals ol 
0-005 w-ere secured. These ten samples constituted 
85% of the original coal, and it w-as found that no 
visibly clean coal remained having a specific gravity 
higher than 1-300. The samples were dried in the 
steam oven to remove chloroform and alcohol, and 
powdered to pa.ss a 30-mesh sieve. 

The volatile matter and ash contents and the 
true specific gravity wc-re determined for each of 
the ten .samples after drying in a steam oven for 
3 hours, and cooling in a desiccator over sulphuric 
acid. This method of drying was found by pre¬ 
liminary experiments to yield, in the case of the 
particular coal studied, results identical wdth those 
obtained by drying for a considerable time over 
sulphuric acid at the ordinarj- temperature. 

True .specific gravity. —'J'he true specific gravitj' 
of each coal sample was determim-d in an ordinary 
specific gravity bottle, using air-free distilled water. 
The work of Drakeley and Jones (J., 1923, 163 t) 
indicates that, for pieces of coal of moderati; size, 
saturation is most easily effi^cted by immersing in 
boiling w-ater for a minimum period of one hour 
and a quarter. In the case of coal powdered to 
jiass a sieve of .30 meshes to the inch, it was found 
suflicient to treat the coal for half an hour with 
boiling water, before determining its true sjx-cific 
gravity. 

Determination of the. volatile matter .—The method 
employed was that of Bone and Silver ((them. Soc. 
Trans., 1921, 119, 1145), which had been .shown to 
yield results of high accuracy. It was found neces¬ 
sary to raise the temperature very gradually to 
])revcnt explosive evolution of the. volatile matter 
from the coal. The temperature was maintained 
at IKHl" (!. for about 7 hours to ensun- complete 
elimination of the volatile matter. 

Ash content.- —'I’lie coke samples obtamed in the 
previous determination w-ere jiowdered to pass a 
30-mesh sieve, dried for a short, time in the steam 
oven, and incinerated in open porcelain dishes in 
a gas-mullle furnace for 3 hours, at the maximum 
temperature of the fm-nacc (910° (k). 

'The results of the above determijiations are given 
in Tabic 1. 

Throughout the paper the significance attached 
to each of the following sj mbols is :— 

/)-=percent age of volatile matter yielded by drj- 
shale. 

e - percentage of volatile matter in dry crude 
coal. 

ft—jH-rcentage of ash j'ielded by dry crude coal. 

V=-percentagc of volatile matter on ash- and 
moisture-free basis (calculated). 

The number affixed to V (e.g., Vj) indicates the 
cqtiation used in the calculation. 
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Table I. 

Volatile Aah and 

No. Spociflc gravity. matter In Arfi on moisture 

[ .Apparent. True. dry ooal, dry coal. free Iwai^. 

[l .. l-2f)5 .. 1-322 .. 34 43 .. 1-30 .. 34.^0 

.. 1-26U .. l-32r. .. 3182 .. 1-02 .. 3r. IK 

8 .. .. 1 335 .. 31-.37 .. 1-32 .. 3173 

'4 . . 1-270 .. 1-3.32 .. 30-68 .. 0 97 .. 30 98 

5 .. 1275 .. 1-348 .. 3117 .. 1-09 .. 3152 

(I .. 1-2H0 .. 1-343 27-4.3 .. 1-H3 .. 27-94 

7 ,, l-2Hf. .. 1-348 .. 28-62 .. 2 92 .. 20-18 

8 .. 1-295 .. 1-347 .. 31-82 .. 2-41 .. .32 9ft 

U .. 1 300 .. 1-347 .. 30 67 .. 2 01 . 31 30 

The vol.atile matter content, Va. of the ash-free 
TV coal shows a considerable variation, to an 
xtent which cannot be, accounted for even by any 
rror in the aceur.aoy of the equation. 

Samples 1 and 2 were characterised by low spc-cilic 
ravity, low asli content, and higli volatile matter, 
'hey yielded good cokes, 'j'ho colour of the ii.sli 
'as red-hrown in each case, but a few white particles 
'ere j)rcsont. On the other hand, samples 0, 7, H, 
nd 9 posse.ssed relatively low volatile matter and 
igh ash contents and high specific gravity (nearly 
onstant at 1-IJ48). They yielded poor cokes and 
lie ash wa.s almost white in colour. 

It was tliought that the anomalous results given 
i Table I. might be attributed to tlie varying 
lantities in each sample of the four ingredient.s 
bamled bituminous coal (sec, Stojii-s, I’roe. 
oy. Soe., 1019, B 90, 470). 

Tideswell and Wlieeler have slunni (('hem. Soe. 
rails., 1919, 115, 019) that the bright constituents 
bituminous coal (elarain amt vitrain), isolated 
>y Stopes from the thick seam (Hamstead ('ollii-rv), 
SSCBS specific gravities markedly lower than thal 
the ilull variety (durain). In addition, the briglit 
oal has lower a.sh and higlier volatile matter contents 
him the dull coal. 

Aci'ordingly, tlie Xotts. hard coal was examined, 
Jid samples of the four ingredients separated from 
t, following the procedure prescribed iiy Sto)ies 
he. cil.). The chief constituents were durain and 
larain, a small proportion of vitrain being intor-- 
landed witli tin- elarain in layers alxiut 5 mm. in 
hickness. Very little friable fu.sain was found 
kit a quantity of tin- Imrd variety of fusain receni ly 
Bseribed by Sinnatt (Trans. Inst. Min. Eng., 1922, 
B, 150) W'as separated and analysed. The .imount 
I this fusain, chiefly associated with durain, was 
ttremely difficult to deb-nnine. 

In Taifle II. the-properties of the.se enn.stituonts 
p given, 'fhere is a marked parallelism witli 
deswell .and Wlieeler's figures (loe. cil., ]). (iltO). 
le elarain yielded a brownish-n-d asii, viirain 
own, durain pure wliite, and fu.sain (friable 
■riety) jinlc grey. 

Taw.r fl. 

S|>(’< iJlc Kf-'*'V. o ^ p. 

Apiuirejil. Tiui* "o ”<> ^'o 

mill .. 1291 1-.3-I3 7 02 29 30 U 89 29 .;7 

rain .. 1 218 1301 4 Oft 34 14 0 79 3142 

rain .. l -2.'>7 1.34.5 2.50 32 01» 2 78 34 00 

lain .. - 1.558 1-64 13 32 IJ 3 15 00 

win (liord) . - - 1 452 2 00 13 07 5 38 U 45 

A comparison of tin- results given in Tallies I. 
id II. shows that samples I ami 2 of fl-alilc T. con- 
Bted mainly of elarain, samples 6, 7, 8, and 9 of 
iraiii with varying amounts of fusain. A fairly 


good separation of tliis particular coal into its two 
most important constituents, elarain and durain, 
may thus be readily elTecti-d in the lalioratory by 
a carefully regulated flotation process. 

This conehision ngree.s with lA-ssing's work (Trans. 
Inst. Min. Eng., 1921, 60, 288) on tlie separation of 
a coking slack front South Yorkshire into two 
froi'tions, by flotation in mixtures of enrlion tetra- 
ohloridi- and )X'troloum spirit of il l-.I.I and I'.'iO 
respeetivelv (r/. also Beet and Findley, ibid., 1921, 
60, 213; kOppers, Oluekauf, 191 (i, 5i, ,599). 

('onehciionx. 

As a result of the i-xamimition of samph-s of clean 
coal from tlie same .seam of iiureasing speeilie 
gravity, it has lieen sliown thal the volatile matter 
content on an ti.sh- and moi.sture-fi(‘e iiiisis dot-s not 
admit of mathematical treatment Tlie diffietilty is 
due to the separation of tlie c<inl sample into fraetious 
containing varying ])ro|)ortions of tlie four different, 
handed ingredients of the coal .suli.stanee. 

llclalion between. roliUHc nmtUr <tiid uxh cciiitcntn of 
coal ijieldinii a hiiih jiurri'nbnic of afth. 

An examination of a large bulk sanqile (2 tons) 
of the same coal (Notts, hard steam coal) as used 
in the earlier part of tin- uork, slunved thal it 



0 u 10 16 20 2:. a« 35 
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contained so small a proportion of inorganic iiartings, 
consisting chiefly of calcium earhonatt- (cf. Sinn.att, 
tl., 1921, It) with a mere- trace of iron pyrites, a.s 
to render their determination impossible. The ash- 
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producing impurity consisted almost entirely of 
slialc, apparently from the roof and floor of the 
.'•earn. The iron pyrites was kept for the final 
exporiment.s. 

A sample .sidccted for examination was eonsidiT- 
ably interhanded with shale. It was cut into 
roughly cubical jiieees of about 2 cm. size, and 
experimental data for 10 fractions of speeifie gravity 
ranging from Til.') lo2'2.') were com jiiled (seeTable ITT ). 
The colour of the a.sh from the Id samples was a 
uniform very jiale brown, indicating the absence 
of appreciable quant it ie.s of iron. 


T.AllI.K 111. 
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Till' ligures for the volatile matti'f of the “pure 
coal " (V.,) contained in the .sanqdes steadily in¬ 
creased in an unaeeountable manner. 

d'he exact relation between volatile matter content 
(e) and ash content (a) is shown in Kig. 1. The 
jioints in the. graph which are nundiered to agrei; 
with the reference numbers of Table III. lie on or 
close to the straight line AU. 'I’he volatile matter 
eontent of the pure coal of ziTo ash content is found 
by extrapolation from the graph to be :{2'C%. 
This value is close to that previously obtained for 
durain (Table 11). 

A .sanqile of almost pure shale was obtained, and 
is represeided on the figure by the point nundiered 2,5. 
It appears from the regulaiity of the graph that 
the samples consisted of mixtures of sh,ale and pure 
average coal, and consequently a formula may be 
ilevelojK'd to e.xjiress the relation between the 
volatile matter and ash lontents of the coal. 

'I’hus if :e is the pircinitage of ]mre coal and p 
the perci'nlage yield of incombustible volatile matter 
from the .shale, the following equation may be 
deduced . 

\\, |c ap (Hid /(J/lldd a rtp,(idd~p)|.(;{) 

The pure coal substance is assumed to possess a 
negligible ash eontimt. For vitr.ain and elarain 
(see Tabh' II.) this statement is true, whilst Lessing 
(('hem. tsoe, 'irans., I!l2d. 117, 2,')!)) has shown that 
the mincial ingreilient of durain and fusain is of 
similar coii'-titution to shale, and therefore it is 
correct to icgard ilui'iain and fusain a« mixtures <if 
ii pure organic substance with .shale. 

Equation (2) represents a straight line graph 
and can therefore be made to apply to the line All 
(Fig. I) by .suilaliU' adjustment of the constant ji. 
From the iiosilion of the line AB, the value of j) 
Is 4d>.32„. This value agij^gs fairly well with the 
direct determination of the volatile matter of the 
purest .sample of shale d^eovered iu the mined coal 
(r)-lS'’{,). Kven this .sample must have contained a 


little carbonaceous matter which, however, was 
invisible. Tests proved the absence of a mineral 
carbonate in the sample of shale, so the dillerenia*, 
in the two values cannot be a.scribed to this imjmrity^ 
By substitution of the result 4'93 for p in equation, 
(.3), the volatile matter content of the pure coag 
in each samjilo (V,) was calculated, and the valueyj 
are given in Table Ill. The results for the jiery. 
centage of volatile matter in the imre coal are now_' 
constant anrl therefore formula. (3) is suitable fo. 
calculating the volatile matter eontent on an ash-fre. 
basis. 

To correct the results for moisture it is neei'ssary 
to subtract. le from the. numerator and from thi 
denominator in equation (3). 

The, volatile Mailer canletit of shale. ' 

The ])erceidage loss of weight (yi) when shale it 
hi'.ated ajipears to be subj’eet to greater variatioil 
than was at first anticipated, Parr {lor. cil.) acceirttl 
a constant value of 7-4% for p. Drakeley ('I’raus.. 
Inst. Min. Eng., 1918, 56, 52) found that for Lanl 
eashire. shales, the loss on heating air-dried sam]>)ei( 
averaged about 9'5%, and subsequent ex|)eriment» 
show that, after more complete drying such as wa^‘ 
resorted to in this investigation, the loss wa 
reduced to about 7-2%, Ktippers {lor. cil.) caleu 
lated the vuilue of /> as for Wc.stphalian shales 

In the present investigation, however, the iiieom 
bustible volatile constituents of the shah^ onl 
amounted to 4-93%. The re.siilts may be exeep 
tional, but sullieient evidence has not been obtained 
for definite statements to be made. 

( 

fietation hclirreii, volalitc mailer and a.sh cotilriil ini 
Ihe. presence, of pyriles. I 

It'or a mineral impurity which kwes weight on(l 
further open ignition after all the v'olatile matteii 
has been evolved by heating in the alxsence of ail 
(<;.(/., pyrites), a modification in equation (3) becomei 
lU'cessary. ' 

The, amount of jiyrites present in a coal sample is 
usually not large, but it is not regularly distributed 
througbout the coal. 

The following values (averages of si.x determina¬ 
tions) for the volatile, matter and ash contents were 
obtained by igniting a sample of pyrites in the 
absence and [ire.scnce, resjiectiveljy of air ; “ volatile 
matter” content, ll)-70% ; ash eontent. l)7-42",;, ; 
from wliich it was calculated that tin' percentage 
of pure iron jiyrites (FeiS.j) in the original sanqile 
was 89-3%, The sanqile contained 42-til "(I of iron, 
corresponding to 91-3% of FeS.^. 

The impurity jiresent in the jiyrites nmounfi-d 
to .8-7%, and a.ssuming that the “ v-olatile matter 
content ” of |iure iron pyrites is 17-7S”(, ;ind of 
the original sample lG-70% the volatile matter 
content of the impurity is 5-4"„, that is. its ash 
yield is 94 li%. 

Mince the ash yield of dry shale from this seam 
amounted to 9507%, it would apiiear that the 
impurity in the sample of pyrites was shale. Hence 
the exjierimental data for mixtures of coal and ii-on 
[lyrites will rcijuire i-orrection for the shale jiresent 
in the iron pyrites. 
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Formula (3) may be modified to include iron 
lyritcs as well as shale as a possible impurity in 

I coal by subtracting /fO-3S-l-3S ;)/(IOO-/))l ^rom 
numerator and/[(i-Vti-l-SS p'( 100 -p)] from the 
lominator, where f is the percentage of iron in 
original coal. 

rhe use of Ibis modified e(piation gave a value' 
12 '6!)% for thee volatile matter e'emteiet eif the coal, 
ich agrees Avell with the value of (.‘!2 t!l>) cive'ii 
Table Ill. 

i I'he e-epiation may be expresseel in terens of the' 
K'lee'ntage of aulpheir (s) in the eoal, eiltheeeigh Ibis 
able will now include the' " orgaieie ” siilpbeii', 
t will then be nece'ssnrv to re)ehece / by s, li'3H by 
1-44, ()~f> by 0'S7, and i' 3 .H ley l-feS. 

Keer ordinary industrial peirposr-s it will probably 
ic sufficiently accurate to eise' thee valeie' 0-07.5 foi- 
1,(100 -p). In each ease, the validity eef the e-epi.-itiem 
bsls on the assumptioie that the ireai pyrites burns 
ompletely to irem eexiele, eind that nee sulphate' 
emains in the ash. A slight rcte-ntiein of thee seilpliur 
h the ash wenilel not appre-eiablj' .alte-ed the- e-epeietieue. 
leeide'ntal experienents .see'ine'el tee show that at 
'10° 0. little .sulphate re'iniriees in theashanebfue'ther- 
pore, a high pe-ie'e-ntage- of silica in the- ash appa- 
tntly tenele'd to preve-nt the feermatioee eif sulphate' 
ken wlu'li e-aleium earbeinatee reas one- eef the- seile- 
kanccs in the- eeriginal inieeeTal inatte-r 

f SII muKt'))/. 

(1) The veelutih' matter ceente-nts eef .saniple-s e-t 
lean coal dee nejt aelniit eef mathcmatie'al treat me-iet 
ewing to the fact that the sample may be' ceempeesed 
ef any eene, or any mixture-, eef the feeur elifVe'ie'ul 
eande’el ceenstitue-nts eef tiie- ceeal. 

(2) .\n erpiation is given feer cale-ulatirg, een 
.verage- samples eef elry ceeal containing nee ireen 
eyrite-s, the veelatih- matte-r e-eente-nt eef the eoal een 
,11 ash-fre-ee basis. 

(3) The peri'cntage' eet veelatih- matle-r yie-lele'el by 
try shale appexir.s tee vary eemsieh-rably. The- \ aria- 
ions may be due- to the eliire-rent metheeels einjeloNe-el 
n thee initial drying eef the- shale. 

(4) For eruelo coed sam|iles, e-eenlaining ireen 
pyrites and othe-r impurities sue-h as shale-, meeelifie-el 
e-quatioiis are give-n for calculating the leelatilc 
matter emiite-nt eef the- e-eeril een an asb-fre-c basis. 

De-pa I'tnu'nt eef <'licnii.st ry, 

Xeertliern I’lilyie-e-hnie Institute-, 
lamelem, X. 7. 


TRAVANCORE ESSENTIAL OILS.—I. 
OIL FROM THE SEEDS OF ELATTARIA 
CARDAMOMUM (CARDAMOMS). 

IIY K. Ij. Meiieneill.l., li. 1 ., Ii.se', .i.j.e'. 

Thre'o varie-tie-s eef e-arelanieeuis, vi/, the- ’‘wild,” 
the “ Malabar,'’ anef the " .ffyseiie-," eiie- a\ailable> 
in Travane-ore. 'I'hee plant (eee'urs in its uild state 
iit high e-levatieens, in almeest all the inte-rieir anel 
evergrt-e-n fore-sts. Thee eether Iwei vaiie-tie-s are- 
e-ultivateel. Mei.st eef the- phintatieens e-eentaining the- 
Malabar larie-ty were starte'el euiginally with the 
e-uttings take-n freun the- leilel phints anel, tlii-re-feue-, 
tlie'se varie-lie-s re-semble- e-ae h eelhe-r. 

A feeurth varie-ty, ealh-el the- Hybriel," hers ree-ently 
hea-n neetice-d een jelantatieins uhe-re' the " .ffysore- ' 
anel " Malabar ” green sieh' by siele-. Xhe attempt has, 
so fai', be-e-n maele tee e-ultivate- this varie-ty. 

.V sample of cardamom eeil of imkueeun euigin 
re'e-e-ive-el by the- autheer in August, 1022, feeiiu the 
Dire-e-tor eef Inelustries, was a light le-lleew, vi.seeens 
liepiiel, with an eeeloureef eat'elameem.s, but its e-eenstants 
we-re- eeutsiele- the- limits re-e-ierele-el feer neermal e'il.s 
(Table II., eeelumn 0). With a vieen tee a.se-ci-tain Ihe- 
varie-lv treeni whie-h the oil hael be-e-n eli.stille-d, a 
e-eemparative stuelv eef the- eeil freun the- se-e-els eef the 
Ihre-e- varietie-s was maele, anel has sheewn that the 
e-euistants eef this eeil agre-e with theesee eef the eeil fi-eem 
uilel earelameenis. ,-\nal\sis has fnrthe-r .sheewn that, 
be-sieh'S the kneewn eonstitue-nts, the Malabar and 
Myseerc eeils cemtain in the- eeembine-el steite-, a small 
epiantity eef an aciel (mol. nt. 1.S2) having a .streeng 
eeileeur of cuinie- alek'hs ele-. 

'I'hc fruits (eiteout Ct lie, e'eie-h eef .Mysore- anel Malabar 
e-arelainons, anel .1 lb. of \eilel eeirehimeems) ni-re 
reaei'ivcel twee meenths after plue-king, anel the- eeil Ireini 
the-se was obtaine-d within a we-e-k afte-r the-ir arrival. 
The- fruits we-re husked, the- see-els e-rnshcel in ei cotfe-e- 
mill anel elistilled with steam. The use eef an oil 
bath and eef .siqierhi-ateel ste-iim (171)’- bSO") was 
he-lpful. Table ]. gives tho e-haraete-rs eef the fruits 
anel the se-eels of the elilfe-re-nt viirie-tiees eef e-.-irelameuns, 
anel Table II. gives the- ceen.steints eef the- eeils imme-eli- 
.-itely afte-r distillatieen anel een ke-e-ping. 

'I'ARll'i I. 
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• Tht'se ftioircf* are tukt u fioin u cfitlflcato Ity W. H. 81inuioiw lo JiMuciiflour ProducUA LttI, luul ia Hit- I'l’rfmni'fy tunl hnsruiKil Oil Hcroni 

t The oil (llflsolveB in alt'ftliol but turbidity reiippcare on uddlUK more alcohol. Tho lower flgurfs give tho voliiunf at whlfli tmbldity rfRfpcar.i. 
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The Mysore and Malabar cardamom oils thus fall 
within the limits of known oils, but the oil from wild 
cardamoms is abnormal. T’he constants of the 
fresh oil from the latter agree very closely with those 
of the sam])le received from the Industries Depart¬ 
ment, and it is, therefore, concluded that the sample 
under examination had Ireen obtained from the wild 
seeds. Further, the constants of the oils from 
Mysore cardamoms grown in Travancore, and those 
grown in Mysore (compare Simmons, Table 11.) agree 
very closely. The Malabar f)il was more penetrating 
in odour than the Mysore oil. 

Aqueous itisliUales.—Thc chloroform extract of 
the a(pieous distillate from Malabar oil yielded a 
small fpjantitv of an oil = 1 •4fi2i)) which 

deposited ery.stals of bomcol, m.p. 198°. The arjiicous 
distillate from Mysore, oil yielded traces of an oil 
but no boineol. 

Comhined neids.- The Malabar oil was saponified 
with alcoholic caustic potash, tlu; alcohol evapjrated 
off, and the re.sidm^ extract<‘d with water ; the 
aqueous extract was washed with ether to removt! 
adherejit oil, aeidilied with excess of dilute suljihurie. 
acid and distilled with steam. An oil, with a very 
strong odour of cumic aldehyde, was recovered along 
with the aqueous distillate. The latter diil not give 
a positive test for formic acid {ef. Parry " The (them- 
istry of K.ssential Ods,’' V^d. 1., p. 104), and was 
shown to consist entirely of acetic acid. 

'riie oily acid which ])ossessed the odour of cumic 
aldehydti could not be piirilied easily, and has not 
yet been identilied. It yielded a silver salt containing 
37-3% Ag (mol. wt.. .182 if th(! acid is monobasic). 
The Mysoni cardamoms also gave a very small 
quantity of tlw same oil. 

Kxamiinilioii of the, oil .—The residual oil after 
saponification had a very strong odour of the lily 
of the \allev. Distillation under atmospheric pres¬ 


sure yielded the following fractions :— 
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A boo 0 230* .. 
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l-4$30 

— 

— . 

4 

UoBldiir by tUf* 

fcrPiKO 

ft 


_ 

_ \ 


FraclioH 1 was suspected to contain emeol 
On shaking with a 50% aqueous solution of resorcinoll 
the absorption was 15-16%. The resulting oil hatf 
28’25°, nD“=l'405t), ,).8532. J 

These con.stants agree to some extent with those of 
sabinenc, but an attempt to prepare the .solid glyeo 
Oj„Hio(OH)j W'ns not successful. 

FmrJion 2 consists almo.st entirely of tci-pincol, as 
shown by the constants, by the odour, and thf 
melting (wint of the compound with hydriodic acic 
prepared in the usual manner. 

The composition of the oil from the Malabar carda¬ 
moms of Travancore, indicated by this w'ork, doef 
nf)t differ from that described by other authors 
Mysore cardamom oil also gives similar results.' 
Unfortunately, the wild cardamoms were not avail¬ 
able in sufficient quantity for complete analysis of 
the oil. 

Siimniari/. 

1. The oil from wild cardamoms gives an abnor¬ 
mally high e.st(‘r value. 

2. The Malabar cardamom oil contains borneol, 
tcTphieol, cineol, and sabinenc (?), together with 
esters of acetic acid and another aiid (mol. wt. =182;) 
having an odour of cumic aldehyde. 

3. The Malabar and Mysore oils contain the same 
constituents. 

4. The constants of the Malabar and Mysoix; oils, 
most noticeably the refractiv'e indices, alter a])preei- 
ably on storage. 
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I THE TECHNOLOGY OF CANNING.* 

t BY OSMAN ,KINKS, K.I.O. 

Tn the year 1810 M. Ap)H‘rt stKcciilid in 
tilling a prizn of I2,000f. otTcied liy ilic l>’i(‘iK‘h 
veniincnt for llio itivcnllon of tlic best inolliod of 
iscrving fruits, vegotabira, and tho likf. In 
)0 an Knglisli tin-plato worker took out. a jintent 
,a vessel of tin-plate for tlie preservation of foods. 
Ameriea the canning industry was starteil in 
0 by Underwood and Mitchell, who ptieked certain 
its, and also by Daggett and Kenait of New ^'oik, 
u canned salmon and other fish. 'I'he canning 
.uslry proper may be said to have started in 
gland about IfiOO ; prior to this time it had been 
ril'd on in a small w ay, A great imjiet us was givi'ii 
the indirstry by the war. Ameriea has always 
the way, and many of her method.s and mueh of 
' ingenious machini'ry have been adopted in this 
intry. 

n a factory with a considerable turnover the tin 
Fean is usually manufactured on the premises. The 
1 -platc must be carefully selected anil should po.sse.ss 
uniform coating of tin, the thickness of which, 
thin rea.sonable limits, i.s not of undue iniportanee 
far as meat products are coneerned ; a suitable 
reification for preserving containers in (i-Vri gram 
r sq. dm. A research by the technical st; IT of 
? National CannerB’ .Assoc. (L^S.A.) has shown that 
the case of acid fniits the thickness of the fin 
iting on the plate has a eonsiderable bearing on 
' peiforation of the plate ; in general, the thicker 
■ coating the less liable is the container to peifora- 
n. Further re.search is being carried out (o 
lertain what bearing, if any, the method of manu- 
lure of the steel plate has upon the quality of 
! tin. 

It is not possible to obtain tin-]ilate with an 
lolutely uniform coaling of tin. So far as meat 
iduets are eoncesned, the quality of the tin-plate 
las an important bearing upon the apjiearanee and 
piality of the finished article. It .should be free 
rom pinholes, and entirely covered with tin, because 
f tho meaty matter comes into contact with iron 
luring the. process of cooking, discoloration will 
ake place. A suitable test for the plate is as follows : 
i few sheets of tin-plate are selected at, random 
roni each coiisigiirnenl, and are flooded with an 
Imost cold 3% solution of potassium ferrieyanide 
ontaining about 10% of gelatin. If blue spots of 
;rrou8 ferricyanido divelop in the gelatin, the 
onsignment is rejected as unsuitable. The size of 
lie spots gives no true indication of the dimensions 
f the surface of the iron which has been improperly 
lated with tin. 


* Read at a meeting of the Bristol tIectloQ on Jan. 1024. 


Cans are iisniilly of two kinds : (1) the " snnilary ’ 
or solderless can ; (2) the hole-und-cap can. The 
former kind is coming into almost nniv'ersal use w here 
po.ssible ; it posse.sses the ndvanlage that it is not 
soldered on the iii.side joints, and tlierefore no .solder 
or llu.x can come into eonlaet with the food material, 
and also it is more economical to handle in the 
faetory. The hole-and-eap can is usually soldereil 
in most of its joints, the lid being soldered on after 
the can has received its eonli-nls ,.\ small hole is 
left in the centre of the lid for the e.seape of ga.ses 
during the preliminary process of cooking. On the 
underside of thi' lid. immediately heiieath tlu' hole, 
a small disc of metal is soldered ; this acts as a seri'cn 
to preieiit, as far as jio.ssihle, any sohhr coming 
in eontael with the food by dropping through the 
hole during the final proee.ss of .sealing. Some 
manufaeturers ]>refer this variety or can. siime the 
food is partially cooked before the can is finally 
sealed, some of the ga.Beons products produced by 
cooking e,scape, and it is jiossihle 1o ohlaiii a more 
perfect e.vhaiist. The author has ex])erienee of 
both kinds of container, and, in his (qiinion, the 
sanil.-iry can is more snilahle in the majority of ease.s 
In making the .sanitary can. the body is cut out 
to size and the piece of plate jiasses to the body 
maker, where it is turned into shape, and a single 
flange stamped upon it. It then passes through the 
soldering hath, where a thin film of solder is run on 
tho outside of Ihe joint. 'J’his is the only ])laee 
where solder is used in Ihe maniifaelure of this tyjie 
of can, and then only on the outside. The lids 
and bottoms are .stanqied out on a sejiarale machine, 
and a very small quantity of sealing fluid is auto¬ 
matically run into the outer flange ; the bottoms 
and lids thi-ii jins.s to the drying stove, where all the 
solvent of the sealing fluid is driven olT. The hottoiiis 
are attached to the body by means of a doulile .seam, 
the edge of the body resting on the small cushion 
of rubber formed by the eva|ioralion of the sealing 
fluid. In this way a perfectly airtight joint is pro- 
diK'cd. Special attention must he given to this 
joint ; if sali.staelorily made it should be U-shaped. 
In order to test whether the can is sound, it is 
meehanieally filled witli eonipressed air and passed 
under water ; if it he a “ leaker," air bubhie.s are 
seen to escape, in which event the can is rejected. 
The lid is, of I'onrse, not jilaced iqion the can until 
it has l)cen filled. 

Ureat care is lu'ccssary in the select ion of tlie sealing 
fluid. It should consist of a solution of niblxT in 
a light .solvent such as benzene, h.p. 7I)°—fl0°('. 

If the solvent used has a boiling point above UK)'’ it 
may not be entirely volatilised in the drying oven, 
and as a comseetuence is liable to contaminatf! the 
contents of the can. Even a minuti! trace of this 
solvent imparts a most disagreeable flavour to the 
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f<K)tl, and the \in|>li'asant “ tinny ” flavour of some 
tinned fioo'lo may ooeaaionally be traced to tfiis 
cause. 'Hi(! cans should be passed through a washing 
machine l)eforc iieing filled. 

The lay-out of a canning factory must depend to a 
large extent upon the kind of articles to be handled, 
but in all cases the factory should be so eon.structed 
that it can be kc])t .scrujiulou.sly clean, and that 
raw material can be dealt with rapidly after its 
receipt. 

For thi^ prodiiclhai of tinned meats the following 
departments are required :— 

(1) Slaiighb-r de]iartment. 

(2) Cooling roo)n and curing cellars. 

(.'t) Kitchen where tlie blanching and prej)aration 
of the meals is carried out. 

(-1) K.xhausting, retorting, and cooling. 

(o) Lacquering, laladling, packing,and de.spatching. 

(ti) The laboratory. 

(7) Can-making de])artnicnt, in some factories. 

In the kitchen preparation of .soup stocks, boning 
and cutting of rneat.s, and the filling of the cans an- 
the chief procc.s.scs conducted. 'I'he importanee of 
the u.s(> of fre.sh and clean material cannot be too 
.strongly cmph.isised. Many of the diflicullies of 
file inanufactun'r are bidiight about through the 
lack of s.anitary mcthocLs in the handling of the 
artk’les that are to be turned into food. The greater 
till- bacterial contamination of the article, the more 
dillicult it becomes to |)ut up from it a satisfactory 
and sti'rilo product. 

The filled tin is conveyed by automatic means 
from the kitchen. Its <'ontenis arc hot, the tempera¬ 
ture depending *o some <xtent \ipon the nature of 
the article, but as .a rule the nearer to boiling point 
the better. Tn order that the spare between tin' 
contents ami tlu! lid shall contain as little air as 
possible, the. can is passed through a machine wtiieh 
gives a single turn to the flange on the body and the 
flange on tluf lid ; the lid is now held fast to the can, 
but an air-tight joint has not been made, 'I'he can 
then proceeds through the exhau.st chamber, which 
consists of a slowly-moving endless belt pa.ssing 
through a sti-am lu'ated area. Ky this means the 
I’ontents of the can are brought to as near the Imiling 
pf)int ns ])ossible. At this stage the <-an has the lid 
linally sealed by means of machinery, and is now 
ready for the cooking or processing, whereby sterilisa¬ 
tion is cflcctcd. A holc-and-cap can is filled in the 
kitchen and the lid soldi'red on. It is tben exhausted 
by a partial cooking in the retorts, taken out, sealed, 
and ngairi retorti'd for its final process. In some, 
enmu'rics the cvlunist i.s brought about by j)as.sing 
the cans into a va< uum jilant, the lid being sealed 
on the can during the tiitie that it ia under reduced 
pressure. Su 'h a luctliod is applicable to .sanitary 
cans only. 

The operation of exhausting is of considerable 
importances ; an imperfect exhaust xvill tend to 
produce discoloration, and will materially as.si.st 
deoomposition by enabling aerobic bacteria to multi¬ 
ply. Finally, a faulty exhaust will prexent the tin 
shoxving a goixl collapse when cool .so that it might 
to mistaken for a blown tin. 


It is now the custom in the trade to mark the 
lid of (ivery can with a private code, which shows the 
date of manufacture, and the nature of the contents 
of the can, so that every separate lot jnit up can be 
traced and identified. 

Retorting .—This is one of the most important steps 
in the manufacture, and ui>on it depends to a large 
extent the quality of the finished article, and also it4 
keeping projx'rties. n 

'I’he retort consists of a <lire‘ct-stcam-heated vesseF 
the steam entering at the bottom. It is usually,^ 
circular in fonn, but may be rectangular. In either'' 
ea.se the tins are loadial on to trays which fit the retort , 
It is then filled, the lid sercw'cd dowui, and the stean 
turned on. Each retort is fitted with at least on } 
thermometer and a steam-pressure gauge. Th 
temperature' is raised to the required point, am., 
maintained for the necessary length of time to brin' , 
about the desired result. The regulation of th 
temperature is usually effected by means of aj 
automatic pressure <'ontrol on the steam supply pijxe 

In some American canneries continxious cookerf 
are used. In this tyq)e of machine the cans jiass 
through a steam-heated ehamtor and receive gentle 
agitation during their passage. It is claimed by tlu 
makers that the use of the continuous cooker reduce 
the time of cooking. 'The leaigth of time of eookin- 
can be regulated by altering the rate of the travellin; 
belt xvith which the retort is fitted. 

Immediately the process is comjileted the tins art 
cooled beloxv the cooking jioint, to about 60“ C. A 
lower ti'inperature than this is not desirable, as the 
tins should to warm for lacquering. The cooling is " 
brought about in one of the follow ing W'ays : cither j 
the retort is flooded with cold water, or the trays of J 
tins are removed and phu'cd umier a cold water; 
spray, or immersed in a tank of cold wafer. 'The tir 
is then lacquered—an operation which, in large fae 
lories, is carried out mechanically—and latolled and 
packed for des])ateh. 

The lahoratory. —Here are carried nut the usual 
routine examinations of all the raxv food materials, 
and also the tin-plate, solder, flux, sealing fluid, etc. 
used in the manufacture of the can. 'To ascertain 
that the finished article is in a sterile condition before 
relea.se. to the jmblie, sanqfle cans drawai from each 
batch nxanufactured are treated as follows ; A fair 
proportion, say 16% of the batch, is pla<cd in a diam- ; 
her, the temperature of which is maintained at 
fl7"—4t)'(k for at least 14 days, and the Tiumber of 
“ blowers,” if any, is noted. Fui-ther sample cans ' 
are tested for sterility by inctd)aling for at least 8 d,a\ s 
at 117“ (k, by which time any spores which may be 
prc'sent will have, probably germinated. No liard 
au<l fast rule can, however, be laid down, as it has 
ixs'cntly been shown that the sjxires of B. hottilinns 
can remain dormant for a period of 400 days, and 
probably longer. After incubation the top of the 
tin is sterilised by ))urning u]>on it some methylated 
spirit or by heating it with a Bunsen flame, the lid 
is pierced with a sterile, awl through the flame, and 
the axvl quickly withdrawn before the flame is re¬ 
moved, thus jM-eventing a rush of unsterilc air into 
the tin. A sterile platinum needle is then inserted 
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Hnto the contents of tlie can, and a loopfiil of the 
biaterial placed in a tube of .sterile culture medium, 
[such as nutrient broth, which is incubated for 48 
hours at 37° 0., and its appearance noted. If the 
familiar turbidity indicating non-sterility is noted, 
it is sometimes dc.sirable to make a bacteriological 
examination with a view to trace the ca\ise of the 
ouble. 

fml pFWctmtioa.—One of the dilKeidtic.s that the 
ner lia^i to overcome i.s to render hi.s jjroducts 
lie without overcooking them. The length f)f 
cooking process depends largely upon two factors 
jjie period required for the heat to penetrate to 
centre of the contents of the can, and the thermal 
h point of the bacteria with which the food 
rial is likely to be contaraipatod. The shorter 
time and the lower the temperature at which 
p(Xssiblo to prots'ss, the better will be the qmdity 
he linished article, always bearing in mind (be 
important factors mentioned above. 'J'o detcr- 
le the rate of heat i)enctration, a thermo-couple 
,y be fi.xed in the centre of the can and connected 
h a recording instrument through the lid of an 
oclave. The temj)eraturc of the autoclac(> is 
^d as quickly as po.s.siblo to the agreed point and 
time required for the eentn; of the contents of 
can to ivach this temperature carefully recorded, 
result is then plotted in the form of a curve, 
(thcr nusthod is to (ix the bulh of ,an accurate 
rmometer in the centre of the (contents of the 
in, make an air-tight joint thi-oiigh the lid of the 
,n and also through the lid of the autoclave, rai.se 
[e temperature of the latter as ra|)idly as possible, 
hi again record the rea(lings. The sec()nd nuithod 
ntioned is more troublesomo to manipulate but 
es equally reliable results, 

Rdio determination of heat penetration becomes 
lore dilfioult when the contents consist of a mixture 
large particles (if .solid matter in a liquid, such ,as 
(at and vegetable rations. Under these circum- 
linces it is best to ti.x the thermo-coupk' in the 
Intre of the largest portion of solids j)r(>sent, and 
i arrange the contents of the can that this large 
tece of solid is itself in the centre of the can. TIu' 
[eat penetration can then be deti'rmined in the 
(sual manner. 

The type of l)acteria likely to he (Uicountcri'd 
uaries (smsiderablyt and the different classcxs po.sscss 
[ifferent thermal death points. The thermal dcafli 
)oint depends upon the nature of the organism itself 
.nd on the kind of material in which it is existing, 
Is a general rule spondat.ing species ar<i the most 
esistant to heat •, the spores reijuire either a higlier 
emperature or the same temix'rature for a con- 
(iderably gre.atcr ]>criod than do the living organisms 
n order to reach their thermal death point. 

Meyer has shown that the S[iores of B. boluliniifi 
)OS.sess thermal death points as follows . -4 minutes 
d 12t)“, 10 minutes at 115°, 33 minutes at. 110", 
00 minutes at 105“, 330 minutes at 100° ( Iligelow 
las .stated that sporulating organi.sms will not grow' 
n acid media, such as timied tomatoes, and that a 
emperaturo of 100° for a short period is sufficient 
o destroy spores in tomatoes and acid fruits. It is, 


theri'fori'. unnecessary to process tinvsi' articles at 
such a high temperature, or for such an extended 
period as that employed for nuNit- products which ai**( 
not highly acid in reaction. 

Providt'd the exhaust, has bei'iv jiroperly carried 
out, the pn'si'nce of true aerolx-s m the finished 
article is not of siieli importance, as they will not 
readily dev'elo]) in the absence of atmospheric oxigen. 

Among the organisms which are sometiiiu's the 
cau.se of spoilage unless removed by .sterilisation, 
aro the thermoiihilic bacteria whieli grow at a 
temiK'rature, of about ;i3" .55’ (’. ff jiresent in 
a can which is stored in a hot place they will tilfi- 
mately develop. 

It is quite possible tor a can to remain in a fresh 
condition although not sterile , conditions such as 
acidity prevent development of the organisms, or 
the can may bo stored at a low' tenqieratnro which 
will not favour the growth of thcrinophilic bacteria. 
A canner should, of course, endeavour to rendi'r all 
his [lack sterik*, ami in any ease must make certain 
that the articles does not contain spores of any 
anaerobic bacteria. 

It is not practicable, to make a hiMitcriologieal 
examination of every consignment and variety of 
raw' material, and as some s|)orulating oi'ganisms 
[lossess a heat resi.stanee at least equal to that of 
B. holiiliniis. the meat canner has (lerforco to work 
to high tom|)eratures, or use a prolonged [irocess to 
ensure, producing an article that will keep for an 
indefinite period. 

For example, suppose in working with a tempera¬ 
ture of loo t', that it rei|uired till minutes for the 
heat to penetrate to the centre of the can so that it 
reached boiling point, then to ensure .sterility the 
can Would have to be maintained at this tenqierature 
for an additional .'130 minutes. With higher teni- 
pi’ratiires the length of time required decreases. 
The 1eni|ierature at which sterilisation is effected 
(hqiends on the nature of ttie article and on the 
sjiecies of the organisms pre.sent, but if. is seldom 
[iracticablo to work with such a low tem|>(Tature 
as l()f)“ ('., although in some ea.ses it may 
bn iiece.ssary. The author's own eX|)erienee is 
fliaf in arriving at fhe necessary proee.ss for any 
partieiihar miiterial, it is always desiralile to maintain 
the tenqierature for at least an extra It) minutes 
beyond the time found for the heat [lenetration. 
This extra period may tie regarded as a margin ol 
safety. 

It is .sometimes neee.ssary to determine the amount 
of vacuum in a can. For this purpose an instrument, 
the invention of which is due to Voiiiig, is employed, 
eonsi.sling of a small vacuum .gauge fitted with a per- 
for.atcd pin and a Imavy rubber gasket. The can 
is punctured by forcing the pin through the (aid, 
and the vacuum registered on the gauge is noted. 

To examine a can which is proved to be iinsterilc 
for anaerobic bacteria the method of iVov y may be 
used. This ihqiends ujion the cultivation of bacteria 
in a vessel containing alkaline pyrogallol. 

The absence of a blown appearaneo of the tin does 
not necessarily indicate sterility; certain kinds of 
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bacteria do not generate sufficient gas to cause the 
fin te l)ulge, and sometimes the tin may contain 
a small hole which will allow the gas generated to 
escape. The fact, therefore, that a batch of tins 
may pass an incubation test .satisfactorily does not 
necess.arily mean that they arc fit for .shipment, 
and a laboratory examination is e8.sential, 

Discoloration'Meat products which contain spices 
are very liable to disooloiation in the presence of 
iron. 'I'liis may to somt' extent be attributed to 
the fact that spices always contain taimin, which 
eombiiuw with the iron to form iron tannate. Copper 
is als<i fnspieiitly the cause of discoloration, par¬ 
ticularly in tlu' presence of sul])hur compounds, when 
cop|)er sulpbiile may be formcil. Theuseof imiierfect 
tin filale IS, therefore, to be carefully avoided, as 
should the food come in contact with iron, discolor¬ 
ation is almost certain to occur. The author ha,s 
also met cases «hcr(^ dis(s)lorati<pn has taken place 
tbrouf'b the us<! of coipper cooking j)ots. A third 
metal which (Pauses this kind (jf trouble is lead ; 
this is not likely to be (irc.sent in canned food, but 
is sometimes met with in the bolc-and cap can 
through the use of .solder. 

Mi'lallic coiitiimiiiotioii. - It is occasionally neec.ssary 
to examine the contents of a can for lead and zinc, 
both of which may be present through the use of 
solder on the inskfip of a can, and a zinc salt as a 
tlux. Kor this purpose the methods recommended 
by Iwach in " Food Inspection and An.alysis " are 
satisfactory. 

'1,'in is always present to some extent- in the contents 
of a can, and the author has never yet examined 
one without finding at least, a trace. The tin is 
usually pre,sent as an insoluble .salt, and the amount 
found is higher in the drained solid.s than in the 
liciuor, although some c.ases have been known where 
all the tin present h.as been in solution, 'i’hcreaction 
between the foodstulT and the tin seems to take place 
mo.st rapidly during the time of proces.singorcooliing, 
that is when the highest temperatures are reached, 
and in the case of meat products it seems almost 
to cease after about four months. The following 
figures, obtained w ith a 1 lb, tin of braw n, will make 
this clear 

AftiT fjotii'* . . . 1)(>0|‘^'„ 

7 duys . , . . , 0(1(11",. 

-JH ,, . oooji'",; 

,, . • . 0 0017",, ,, 

,, . ... OOOlll"., ,, 

liJf.iiN ...... O00l’l"„ ,, 

.So f.ir as can he. ascertained there is little or no 
direct evidence that the. small amount of tin .salts 
usually fijund in the food contents of a can can he 
regarded as poisonous 'I'hc danger, therefore, 
that arises from thi.s cause may he regarded as 
negligible. 


THE DETERMINATION OF ACETIC AND 
BUTYRIC ACIDS.* 

BV KKNEST KVLEMAN, B.SC’., rH.l)., F.I.C. 

It is usual in the examination of fermentation 
products to distil’Uie volatile acids after acidification 
with sulphurio or phosphoric acid ; the t otal acidity 

* at a meattng of th« London Set-tlon on Jau. 7, 


of the liquid so obtained is then found by titratioi 
with standard alkali, using phenolphthalein as ar. 
indicator. The acetic acid in such products is 

f enerally accompanied by a certain quantity of 
utyric acid, the determination of which by ordmary 
metliods is difficult. The determination of the 
ecjuivalent weight by means of the barium or silver 
salts does not give satisfactory results as neutral 
barium salts decompose, jmssibly by hyrlrolysis, on 
evaporation of the solution, and the silver salts 
deposit metallic silver under such conditions. 

It has been found that butjTic acid can be deter¬ 
mined in such liquids with a considerable degree 
accuracy by boiling with (pxcess of potassium diohrom 
ate in a sulphimc acid solution of definite strengl,! 
Under such conditions butyric acid is oxidised t ‘ 
acetic acid and erfrbon dioxide, and rcrluees th 
dichromate to the extent of the equivalent of 
atoms of oxygen. I’ropionic acid acts similarly* 
e.xercising a reducing action equivalent to 3 atom 
of oxygen, w'hilst acetic acid remains almost ur 
attacked. A correction is necessary for the reducin 
action of the acetic acid, whether originally presci, 
or produced by the oxidation of its homologuos, 
'I’he distillate containing volatile acids is titrate, 
a.s usual with N sodium hydro.xide in tlu! prcsenc 
of a miiiimtim quantity (2 drops) of .alcoholic pheno 
phthalein solution of the usual concentration. It i 
then boiled domi to half bulk in order completeh 
to remove the alcohol from the phenolphthalcii 
solution, and subse(picntly diluted to such an extent 
that 20 c.c. of the liipiid eoirespond to approximately 
1 c.c. of N14 sodium hydroxide solution. | 

To 20 c.c. of the liquid 25 c.c. of N /4 potassium di-i 
chromate solution are added in a conical tia.sk oh 
about iltMt c.c. capacity, which is placed undeJ 
a reflux Liebig condenser ; .'lO c.c. of concentrate,! 
sulphuric acid ( 00 ”(,) are then added through th, 
condenser, with shaking, and the Ikpid is at once 
boiled for exactly, one hour. It is then cooled, diliitedi 
to about 2.5t) c.c. and titrated with A/4 thiosuljdiatc 
solution after addition of jiot.assium iodide, tinallyj 
using starch jiaste as an indicator. ] 

As the reducing action of butyric acid is e<jual 
to 6 atoms of oxygen, then- -apart from the correction 
for atretic acid—each cubic oentimetro of A/4 di- 
chromate solution (equivalent to S grams of available 
oxygen per Utre)represents 88 -y(fix8000) =0-00183g. 
of butyric acid. Should propionic acid be present 
this cannot, of course, be distinguished from butyric 
acid by this method, but as the oxygen ab.soq,tion 
is proportional to the increased weight of organic 
acids, the total weight of organic acids is correctly 
determined, a matter of technical importance, 
though a portion of the “ butyric acid ” found may, 
in reality, consist of an equimolecular mixture of 
acetic and propionic acids. As the greater part of 
the oxidation to acetic acid takes place in a very few- 
minutes, the correction for the reducing action of 
that acid may without appreciable error be based on 
the number of molecules of organic acid originally 
present—that is, on the total acidity; if n is the 
number of c.c. of A/4 sodium hydroxide required to 
neutralise the quantity of organic acids used in the 
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cterniinivtion, this correction is equal to 0-5n. 
'hus, the weight of butyric acid present is equal to 
•00183(6—0-5«.) where 6 is the number of cubic 
entimetres of N/i dichromate which are reduct'd. 
'his will be clear from the folloAving numerical 
jsult s ; — 




Kciulvali'iit 

Co. A'/4 

butyric HClil 

Ac«Mc 

butyric 

C.i\ of 

K,0rjl>, 

4-a’p (if ) 

AClli, 

aclil, 

N/4 NaOU 

riHlucofl 

■ 0 0018:1 

K- 

B. 

(--=n). 

(-A). 

(A-O j/«). 

Jill 

0 021M 

1 u 

12 2 

0 0222 

0 02 

Nil 

1 

07 

Nil 

001 

0 0100 

iir. 

0 0 

OiJll') 


In the case of jiropionh^ acid the equation is :— 
ight of propionic ackl=74(6— O-fm) ^ (3x8(KK)) -- 
3308(6 -O’fla). The following numerical rc.sult was 
ained with this acid. Ihopionic aiud present, 
5 g. Equivalent of iV/4 NaOK 108 c c,, A';4 
hjO, 7'1 c.o. I’ropionic acid calculated- O-tMtitOS 
• 0-5tt)=0 00308(7 1 - 0-54)=0 0202 g. 

L few experiments were carried out to investigate 
effect of variations in the quantity of sulpliurie 
I, Using 0-218 g. of butyi-ic acid with 30 e.c. of 
(huric acid the volume of dichromate red\ieed 
B 12-2 0 , 0 ., with 28 c.c. of acid 11'7 c e., and with 
o.c. 131 c.c. 

The result of reducing the duration of boding 
(n 1 hour to I hour was to decrease the volume 
dichromate reduced from 12-2 e.c. to ll-7.'>e.c. 
'he method has proved entirely satisfactory in 
ual practice. 

E lbe author is indebted to Mr. 11. Ijungvell and to 
!.HBrs. Power Spirits, Ltd,, in whose laboratories the 
irk was carried o\it, for their kind permission to 
Wish these results. 


COMPARATIVE STUDY OF SOME COAL 
ARS PRODUCED BY LOW-TEMPERATURE 
CARBONISATION.* 

BY K. B. KDWABD.S, PH.O., I.ONI). 

{Front- Ikr Cooper 'I'cc'tntftd Bureau.) 

'I'his paiier contains a record of an inve.slig.ation of 
)al tars produced by low-tcm]ieratur(! carbonisation, 
[ommenced by the author hi 1920. An extensive 
[echnical acquaintance with ])rodu<;ts from hlast- 
hniaee tar and also comparative examinations of 
Droducts from vertical-retort tars and .such tars as 
:ould be obtained from spi'cilic low-tcnqieratiire 
!arhoni.sation proce.s.ses, had led the author to the 
■oTicln.sion that all the.se tars conformed to one type, 
ind their values were .substantially equal and, there- 
dre, low owing to their unhiunvn character. This 
.’iew has received a certain amount of eonlirniation 
n recent years. 

The utilisation of blast-furnace tar has adianced 
very little during the last 3.5 years. Direct di.stilla- 
tion at atmo.spheric jiressure gives blast-furnace 
lU'Cosote, a greenish-brown oil of low viscosity, 
d 0-950-t)-98fl, h.p. 2(K)'’-325'’, phenolic (ujntent 
20—35%, with blast-furnace pitch of rather par- 
affinoid character. 

• An ahrldL’meat of a thesii submitted for tho degree of 

London Unlvcwlty. 


Until about 1!)12 blast furnace creo.sote was of 
very low value, ranging from id. to 2 Jd. jior gallon. 
Tho increase in value since lillto is due to the more 
general use of the creosote as an oil fuel and of the 
phenol fraction (b.]). 215' 3IM) ') for the production 
of disinfectants. 

The process consLsts of e.xtiaeting the creosote with 
caustic sixla solution (about lOTi). carbonating tlu' 
alkali phenolate, and fractionating the .se|Kirated 
phenols. The fractions obtained are usually three 
in number, viz., cre.sylic acid, h.p. 19.5" 210° ; inter¬ 
mediate acid, 205" 220" ; high-boiling acid, 215°-3I0 ". 
'I’ho first two fractions are of relatively low valu<‘. 
and only the high acid xield renders the ^iroeess 
))roHtahle. The neutral oils and basic constituents 
are fit only for fuel, the oils being unsaturated, and 
the ba-ses un.saleahle at any remunerative ligure 
The value of the high-boiling tar acids has been due 
to tho fact that bla.sl-furnace creosote lias been the 
only available source, hut no use is known for them 
except ill the manufacture of disinfectants. 

Ilexitiii/: of /iiilitixhtd lihrtiliirc. 

The literature on the subject of blast furnace tar 
is extremely scantv. Watson Smith and his co- 
workers noted the decomposition of blast-furnace tar 
during distillation, and found in the distillate Iraci's 
of phi'iiol and the cresols and indications of vyleiiols, 
pseiido-cumenols, and jiossililv naphthols. Their 
conclusions geneially were' against, any great technical 
value in the.se tars. Allen and .-\iigus claimed the 
plienols to contain methoxi phenols, giiaiaeol and its 
lioniologues, and these statemeiils are still ciqiied into 
recent literature. 

On low-temperature tar much work has been imh- 
lished ill the last 29 years, much of which is poleni 
ical and of low seicntilic value, but tbc work of 
Iforiisteiii, .bines and Wheeler, Maclaiirin, Tide.swell 
and Wheeler, Fischer and his co-workers, .\farcusson, 
and Morgan and Soule, is oiilstaiiding. 'file resiilbs 
of Pictet and his co-workers on vacuum tars do not 
conform to tlm result.s found elscwlmre. The obser¬ 
vations of .Macla.urin arc of great interest, and 
the author has followed up his work and conlirined 
the main peculiarities noted by liiiii. The published 
work up to .June, 1923, may lie summarised a.s 
follows :— 

Low-tem|S'rature tar when subjected to ordinary 
distillation yields ; Pitch, of poor brittle quality. 
Neutral oil or hydrocarbons, consisting of unsaturated 
hydrocarbons, jiaraHins, naphthenes, and jirobably 
smaller quantities of aromatic hydrocarbons with 
traec.s of mcthylnajihthalcnes. Phenols, consisting 
of cri'sols, xvlcnols, an 1 trimcthyl])henol.s with higher 
phenols of unknown constitution. Nitrogenous 
liases, mainly secondary and tertiary bases of un- 
laiown coast itut ion, with ])Ossihly traces of primary 
liases. Ajiprociablc quantities of phenol, benzene, 
and toluene arc not found by the majority of the 
workers. The results of Pictet and his co-wxirkeis 
appear to stand alone, and to require furtherinvestiga- 
tion. The presence of oxygi-natod comiiouiuls in the 
hydrocarbon jiortion is highly probable, and the 
presence of pyrocatechol and other dihydric phenols 
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ill prri'cptilili,' ((uantitieH in reported by .several 
ollHI'rVI-l'H. 

Beyond the teclmieal treatment of tliene tarn on 
the known line.s of tilast-fnrnaee tar little iwlvanee 
appearK to have been made. 

Jjow-temjieratiire tar dealt with in other ways not 
involving ordinary distillaiion yiekls : Betroleum- 
Moluble portion, alkali soluble jiorlion, liart jihenols, 
part resin ; resins preei]>ituted with mineral acids 
(Maelaiirin) ■, tar resins (Mareusson) ; pyroeateehol 
(Ihirnstein, l'’is(her, and others); orange-red lubri- 
lating oils (l''isi her and othi'is) ; phenols, as in 
ordinary distillation. The ]iresence of acids, alcohols, 
and ketones is in doubt. Sfo attempt has apparently 
he(■ll made to effect a clean .separation of various 
groups of substances ]iresent, and in the iininion of 
the author, until this is done, little is gained by ascer¬ 
taining the |)re.senee of unimportant traces of various 
constituents. 

All evidence tends to show that- the valiiatile aro- 
niatie products present in high-temjM'ratiire tar are 
atisent in low-temperature ]iroducts. In addition, 
crude jiroducts such as cre.sylie creosote, salty creosote, 
and green (anthracene) oil, which form the main 
bulk of the distillate from liigh-temjierature tars, 
will either be absent or degraded to such at! extent 
as to be of much lower v.ahie. 1‘ixamination fiy the 
author of products from tars produced in America 
and the colonies shows that unintentional low- 
temperatnre distillation of coal in continuous vertical 
retorts is producing tars ilosely resendiling filast- 
fnrnaee tar, with all its undesirable characteristics. 
The iiilch also tends to he brittle and of low value. 

Iiii'rxlKjiillon of four ti/picol hnr-lniipcmlim. larx, 

d'he author has made a comparatice examination 
of the tars jirodueed by dilfereiit proce.sscs, r<-picscn- 
tativ'c samples of the following tars having been 
obtained, by the courtesy of the various organisa¬ 
tions: (1) Blast-furnace tar: (2) “Coalite" tar; 
(!i) Scottish liy-pi'oducl.-. tar (Afaclaurin jirocess) ; 
(4) Dundee gas tar. 

The.se four tars were chosen for Ihi' following 
rcasiais . I’>l,ist.furnace far nas considered to be the 
prototype of low-tciniMTalure tars. " Coalite ” and 
.ffaelaurin tars were jirodiiced by two dilfereiit 
established methods of loW-tem])eratlire carbonisa¬ 
tion, while I tundee gas works lar was know n to lie an 
outstanding example of an “ uninlentional " 
low lempcratuie tar, being proilueed from .seini- 
bituminous .Scottish coals in coutinuons xertical 
relorts. 'I'he blast furnace tar x\as ]irodneed from 
sjiliiit and hard Scottish coal, the “Coalite” tar 
Irom a mixtuie of coking and non-coking Jf.irnslev- 
distriet eiial , and the Scottish by-]irodnet tar from 
Scottish coking coals 

I l‘!\XMIN.XTION nv I tfsTILI. VrioN. 

The lour tans, blast-furnace (B), “Coalite' (C). 
ScottLsh b\ pMiduets (S), and Dundee gas tar (D), 
are referred to throughout this work under the 
letters jilaced in paiinthesls 

C/mmr/er of the tinx. -Tar S was extremely vi,scou.s 
but fairly (dean ; B was viscous and opaque, and 


obviously contained .solid matter in suspension ; D 
wa.s mu( h less viscous, and C slightly k‘ss viscous, 
the la.st two being very similar in character. 

The specilic gravities at 15° C. were : B, T151 , 
C, TDHl ; S, T048 ; D, 1-115. The tars were freed 
from water us much as ]K).ssible before the gravities 
were taken. When 5 c.c. of the tar were shakenVj 
with 10 c.c. of hot distilled waU-r and allowed to 
settle', tlie su]K'rnatant water from tars B and 1) 
gave an alkaline reaction, that from S was neutral, 
and that from C distinctly acid. 

DixlillfUion at atmospheric pressure .—^Throughoul 
the work the conditions were, kejit as uniform aj 
possible. All tem^xeratures wt-re eorriicted and then 
moraeters cheeked frequently. 

Preliminary tests showed that distillation, earrie^ 
to completion {i.e., to incipient coking) at a f 
temperature of about 375°, left in the still pitehe 
about 28-35% of the original tar, and so brittle, 
they were teclinieally usele.ss. As it was desire 
keep w'ithin the limits of technical practice,' 
distillation was finished when the thermometer 
tlu' vajiour outlet touched 311°. These preliminal 
tc.sts were carried out on 51)0 c.c. of tar in a l-lit| 
Wurtz llask with the thermometer bulb at the lex| 
of the side tube. 

Tars B and C distilled quietly, tars S and D frolh| 
and bum]s'd badly. Neither the visco.sity i ' 
water content would serve as a guide, to the lil 
of frothing, for the viseosit.y w-as in the a 
order C, T), S, B, and the water content in t i 
B, B, C, S. 

During the distillation tar C gave ofl' dj 
dioxide, and later hytb'(jgen sulphide and liyd ich 
acid, but no ammonia. Tar If gave ammoT ,, t 


of hydrogen sulphide and, ii 
exanic acid, 'far D gave 


m the later slip a, hy 


gave mainly ammonia, w'it| 
hydrogen sulphide, xxhile >S y-ielded hydiogen sulphidi 
Tars C and S gave in the condenser and flask trace 
of sublimed yelloxv .solid material, resembling suljihu' 
but xvhich decomjMised with elferxescence on fu*<k‘) 
heat iiig. 

The distillate xx'as collected in one v'es.sel and .'i 
ated from xvater. The arpieous porthm wanj 
tiiictly acid in t he case of tar 0 and alkaline (amm^ 
from B, D, and S. Cl re.seinbles in this rcspei 
vacuum tars obtained bv Pictet and Bouvier, 
also tho.se of Jones and Wheeler. 'I'ho whole dislillal 
in each ease xvas then treated as folloxv, to asccrtaii 
the content of phenols and ba.scs. 


--'I'he distillate was extracted twice witl 
an (-qual volume of hot sodium hydroxide solutiixi 
(it 1-15), the temperature of the mixtun' beuig raisei 
to 50 -(OP. A third extraction with concentratei 
soda solution (</ 1-45) xvas found to be nnneces.sary 
The alkaline washings xvere united, alloxved to separat 
from any traces of oils, and subjected tex steam dlstilla 
tion until the distillate contained no traces of oils or 
ba.ses. The distillate containing trace.s of oils and 
bases was mi.xed with 50% of its volume of coneen- 
t rated hydrochloric acid and used for the extraction 
of the bases from the oils. Thepuriliedalkaliphenol- 
ate solution, xxhich remained quite clear when diluted 
with xx-ater, xvas cooled and acidilied w'ith hy-drochlorio 
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pid tlie liberated phenols collected, the acid liquor 
rtracted with ether, the extract dried over anhydrous 
xliuni sulphate, the ether removed at a« low a tern- 
(•ratine us possible, and the phenols measured. 

—Tho atddified distillate luentio.ied above 
■as thoroughly shaken with tho washed residue, 
rom which phenols had lieen removed and separated 
ftcr standing. A final washing with concentrated 
ydrochloric acid was given, and the acid washings 
,'crc united, freed from neutral oil, made alkaline 
dth 40% sodium hydro.vide solution and extracted 
hree times with ether. The. united idher extracts 
lere dried with solid potassium hydroxide, tho ether 

F moved and, on account of their small volume, the 
ises were weighed. 

During tho extraction of the phenols it was found 
iiat the alkaline solution of the phenols on contact with 
rlr gave rise to the crimson colour wdiich is a notable. 
liaracteristic of the creosotes from most tars of this 
jK-. The intensity of colour varies with different 
IS, and in the four under examination D and S 
(V(! intense colours, while B was of medium mtensity, 
id t! gave very little colour for a low-tciuixirature 
jr. This coloration is looked upon as a grave 
feet in the use of creosotes in disinfectant manu- 
e.turc, but definite identification of the constituent 
liicli gives rise to the colour has not yet been ]>os- 
,l)le. The followmg facts, liowcytir, are laiowii. 
.'he colour-forming substance has a high-boiling point, 
nd tends to concentrate in the higher fractions, 
nt is definitely phenolic in character, being iiisolublc 
in alkali carbonate solutions, but soluble m weak 
caustic alkali. It is a relatively highly acidic phenol, 
land is pnxnpitatcd among tho last portions of the 
phenols if acidification is carried out in stage-s. In 
the presence of alkali it is oxidised first to the crimson 
colour and then to a brovni, but is stable in neutral or 
acid solutions. Sunlight materially assists the oxi¬ 
dising process. Wliile many guesses have been macU' 
as to the tyiie of phenol producing this effect, flu- 
presence of polyhydric phenols being the usual 
ex]tlanation, the author considers that, in the absence 
of acdual isolation of the pure substanee, the charae- 
ters are more those of a Icuco-dcrivativc of a condensed 
phenol compound similar to rosolic aci<l or aiirin. 
Tho substance is eertaiidy not either of these, but 
the indications arc that it is of that typo, or even 
more of the tyjio of the coumaranoiies. 

The results'obtained in the foregoing examination 
can best lie summarised in the following table : — 
'I'Aui.e 1. 


given in the Report of the Fuel Research Board 
(Beilby, 1922) show that tho ty|«- of coal carbonised 
affects the gravity of the tar, different coals carbon¬ 
ised at givuig tars varying in sn. gr. from 

1-030 to 1-063. Other factors also probably come 
into tho matter, and specific gravity alone is certainly 
not a safe guide in dctenumuig whetlu-r or not a tar 
is a true low-temxM:raturo product. 

Tho yield of pitch is considerably higher than could 
have been attained bv forcing distillation further, 
but even at 311“ tho pitches C and P were brittle and 
poor, while B and S were paraffinoid and of low' 
value. The specific gravity of the distillate is much 
more uniform than that of tho tars, and the 
phenolic and basic content are clo.sely similar. 

In order to obtain sufficient material to w'ork 
upon, the preliminary distillation was repeated, 
worldng upon 2 litres of each tar. The tar was dis¬ 
tilled in short-necked round-bottomed 3-litre flasks of 
uniform dimensions and again uniformity of treat¬ 
ment was attempted as far as possible. Tho distillate 
was separated into neutral oils, phenols and bases 
and each of these was treated a.s follow.s. 

Neutral oik. —^'I'he w'ashed neutral oils were frac¬ 
tionated through a four-jiear Young column at the 
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rate of approximately 2 drops per Kccoud, tlm 

fractions obtained every 10° Di;ing Iccpt 

The results are slio^vn in Charts 1 and 2. t liart 1 
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given the cumulative volume-percentage of the 
whole, hoilitig heh)w the inelicated tompe-rature, 
and ('hart 2 the ap. gr. of each fraction ])lotted 
agaiuHt the mean hoiling jwint. 

'I'Ik! fractionation ])roccedcd normally with the 
oila from tars H, (', and S. The oil from tar I), 
however, showed the presem^e of na)>hthalene in 
the fractions h(;tween 2iK>'’ and 2ot)’. The presence 
of naphthalene is indicated elearly in curve It, 
Chart I, hy the <le|»ression of th<‘ volume la>iling 
below 200° and the sliarj> rise at 21 o°. 'I'lio effeet 
is enhanced enornioiiHly in Chart 2, where the S])eci(ic 
gravities (tf th<- fractions of oil 1) are very con¬ 
siderably ineri'ased bitween the t«‘m]K‘ratvires 200"- 
270° Tar I) is obviously aberrant and is a mixed 
])roduet, a rv'latively small pro]iortion of high- 
tem])erature jiroduets being imposeil on a large 
])ro])ortion of line low-temjierature ])roduets. A 
small ((iiantity of crystalline matter obtained from 
the higher-boiling fraction of oil D consisted as 
far as could be ascertained of anthracene anil 
phenanthrene Oils C, 15, and S gave smooth 
curves, anil in the author's o])inion, elcaily demon¬ 
strate that, oilier than for fuel ])ur])oses, nothing 
can be ho|ied for in the technical treatment of oils 
of this nature. 

K.xaminalion of the oils eonlirmed the ]irescnco 
of parallins, naphthenes, and unsaturated hydro- 
earlions. In view of the failure to utilise blast¬ 
furnace oil produced by distillation, further work 
has been postponed until all other avemu's of ap- 
]iroaih have lieeii tried. 

Chart 1 shows clearly that tars B and S have 
been sliipped of their lighter eoiislituents by the 
excessively large current of gas to which they have 
both been subjected; also that tar 15 produces oils 
very similar to tar S, notwithstanding the dilTcrenec 
in sp gr. of the original tars. 'I'ar C ajiparently 
oeeupies a ])osition midway between I) and the 
others, but is delinitely a low-tem])crature tar. 

'I'he oils, all bough pale yellow' to green in colour 
xvhen freshly distilled, rapidly darkened and were 
obviously unstable, and no economical means of 
purifying them could be found. 



rhetioh. -'I’lic carefully dried ])henols xvero frac¬ 
tionated in the .same manner and distillations and 
Bpecific gravity charts were prejiared (Charts 3 and 4). 


Chart 3 shows that there is a very close .similarity 
between all four lots of phenols. Tar D, however, 
again show's slight signs of high-temperature car¬ 



bonisation with a rather higher percentage of cresols 
and xylenols, while tar C is again intermediate 
bet.ween tar 1) anvl the closely allied tars 15 and S ; 
otherwise the curves are smooth and give little 
hope that fractionation alone will produce any 
valuable re.sults. 

Chart 4 is of extreme interest. The S])ecifie gravity 
of the fractions falls until a temperature of 235" 
is attaiJied and then rises rapidly. 'I'his alone refutes 
the prexdously exjiressed opinion that, the.se tars 
contained guaiacol anvl lunvlredsubstances, examina¬ 
tion of these curv'es h'd to the conelusiv.m that the 
jihenols consisted of monohydric mononuvtlear phenols 
mixed with unlaiown jihenolic substances of very 
high boiling point, which pfissibly dceoinpo.sed to 
some small e.xtent during distillation and partly 
dtstilled unchanged. 'I'hvxse unl-aiowii phenols ob¬ 
viously Inwl a high sjiecific gravity; thv'y flid not give 
any noteworthy coloration with ferric chloride, 
neither did tlu'y give the Licbermann reaction. 
The higher fractions of the phenols were gumnvy 
and resinous, and these unknown phenols the author 
terms “ rhHiiwh” for convenience. If the above 
hvpol.hesLs 1)0 accepted, the mononuclear ])henola 
should ullpissess the charactcrLstic“ carbolic ’’odour 
and taste, and show a gradually falling gravity 
boiling point curve. During the distillation of the 
phenols, hydrogen sul]ihide was given olT in all 
easv's, and ferric chloride gave the reactions of 
pyrocatechol and a-and ^-naplithol, but only as being 
present in traces. The friietions above 230" from 
al the tara darkvned rajiidly and obvkms dv'com- 
])osition took place at the higher boiling points. 

Ba.fe.t. —^'i'ho basic constituents were fractionated 
in an identical manner (Charts 5 and 6). Owing 
to the small quantity of bases available, the errors 
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are probably of greater magnitude in this examination 
than in the case of the oils and phenols. Chart .5 
slunvs that tho tar C produces bases of slightly 



(litforent boiling point from the tnrs B, 1>, and S. 
The latter are practically identii^al within exiK’ii- 
mental error. The curves arc all smooth, showing 
that fractionation alone is of small a.ssistan<e. 
Cliart 0 shows, however, apparent complexity up to 



220°, with slight iiregularity round 2o()‘’~2()()°. 
I'hc quantity of material worked with was too small 
to irennit/ any definite coluiusions and tho prol)lcm 
must he attacked on a much larger scale. 'J'he 
close similarity of the four tars is, however* well 
brought out. 

tSuruming up tlie foregoing, the following points 
ap|x\arod to be fairly well esf ahlished :— 

1 Tars B, S, aird (1 are all of the same typi' an<l 
(a)ntain little or no naphthalene, and generally 
represent true low-temperature tar as tech¬ 
nically produced in (Ireat Britain. 

2. Tar I), while showing signs of introduction of 
high-temjrerature tar, is very similar in mo.st 
respects to tars B, S, and C, 

H. The phenolic substances of all four tars are 
substantially identical. 

4. The basic constituent^ are similar. 


6. With the exception of naphthalene, in ix'latively 
small quantities, in tar 1), tho whole of the 
tars produce little of value by direct distillation 
that has not been available in blast-furnace 
tar. 

P). All the pitehes produoed arc of low value. 

The basic hyqwthesis that low-temperature tars 
are substantially identical with hlast-funuwa' tar 
when subjected to ordinary distillation would 
appt'ar to Im proved, and the close similarity of tar 1) 
in its main characterislies is also established. 
Tar D,th('refore, is what has been tenned an “ unin¬ 
tentional ” low-teni]X'rature tar and will require 
technical treatment along the same lines. The 
difference in the ]x?rcentage of low-hoiling oils 
obtainable is explainable, inasmuch as tars B and S 
were both produiaal in a current of hot gas in large 
volume, while tar (1 was produced from an experi¬ 
mental X)lant not fitted with suitable g,a.s-eooling 
devices. 

Tn view of tho above faef.s it was determined to 
attack the jirohlcm by mefhods not involving 
distillation and to carry on the eojiiparafivo work 
along fhese new lines. 

11. —Examination by Solvent Extbaitton. 

A.s it was desired to use a solvent' of low cost, 
volatility, and fire risk, 114% imlustrial alcohol 
was enqiloyed. 'The use of alcohol in the treafment 
of blast-furnace creosote was xiatented (McBougall 
and Houle.s, E.P. 832:!, t912) and a very large 
scale )il.iut Morked under the author's direction 
was fairly safisfactory as far ns solvent cost was 
concerned. 

.'KHf e.e. of the tar ■were extracted with an equal 
volume of IIT":, alcohol, in the cold, with violent 
agitation. The mi.vfure was allowcil to sexiarate 
and, after separation, the aleoholit^ layer was [loured 
off and anothiT otM) e e. of alcohol added, again 
thoroughly shaken, settled, .and xxnired off. Four 
extractions axijieared to remove xiractically all 
soluble matter. After the first extraction with all 
four tar.s sepirafion was slow, hut the siihsi-quent 
washings scqiarated easily. 'I'he washings from each 
tar wi'i'o condiined and allowed to stand until 
clear, when the (4ear alcoholic solutions were 
ilecanted and the residues added to tin; insol¬ 
uble nuTtter. 

'The alcoholic extracts all showed a greenish 
ffuore.sccnee, slight, in thi^ e.ases of tnrs S, (.1, and T), 
while tar B gave an e.xtrnct which hud a strong 
greenish-yellow finorescenee. 

The alcohol was removed from both the extract 
and the hyioluhle portion by slow distillation through 
a 12-xiear Young dexihlegmator and a shai'X) “ cut " 
was obtained in all cases ; none the less the recaivered 
alcohol showed traces of hydrocarbons, although 
the quantify was small. 

Tho result.s obtained can be summarised as follows : 


Alrohol-solublo matprlal % 

TarB. 

% 

Tar 0. 

% 

TarD. 

Tar 8. 

% 

by vol. 

RrttUino . 

70 

. C4 

. 7« 

m 


. »o*6 

. 22 5 

. fi-.i 

Water 

0*2 . 

54 

. 1 5 

ti 

8p. gr, extract at 15''/15* 

1 oco . 

1*085 . 

. 1 100 ., 

1 075 
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It will lie Hocii tluit tho «]MN;itic {(ravity of tin- 
(‘.vtiiot Ix-arH no relation to that of the original 
tar 'I'Ik^ extracts were dee]) orange-hrown in all 
eiLHCH, Mhilc the eonsLsteney was thinner and the 
viscosity was nineh less than that of the original 
tars. 'J'he vLseo.sity ran in the ascending order, 
th I), H, J?, hilt the dilTerenee was srimll. 

'I'he insohihle residue contained alt the mineral 
inattor in the tar hut also much organic matter. On 
extraction with earhon disuliihide the four residues 
yielded dark, almost dead hlack suhstances granular 
in a|)pearance , on further testing, they were found 
to he mixliire.s, 'I'lie residue insolulile in earhon 
disuljihide contained mineral matter and free earhon 
and uas not examined further. The actual quantities 
of mineral matter obtained were : - If, i;h()%, 
(', d-fi'X, ; J), ; 8, ()•(>% wt./vol. 

K.i'aiiihiatioti of ihc alcohol extract. 

I'henoii. 'I'he extracts from which alcohol had 
been removed were quantitatively exainineil as to 
])henol content as .ilready de.scrihed, with the excep¬ 
tion that the |)urilied alkali ])henolale solution.s were 
not aiudilied with mineral acid hut wore carbonated 
with carbon dioxide. This course was adopted 
in ordi'r thal any earho.xylie acid might he separated 
from the sodium earhonale li<]uor. 

No dillicult ii‘s arose in this process, hut it was 
notable that very little crimson coloration developeil 
in the alkaline solutions, thus ajipearing to demon¬ 
strate that the material ])rodueing the colour is a 
])roduet of decomposition on distilling tlie tar. 
The alkali jihenolaie solutions frothed strongly and 
Kusistently on shaking ; this frothing, which luns not 
>een noticed before, was accentuated it the ])henolates 
were well diluted, and no ap])arent hydrolysis took 
])lace on dilution. The conqilete extraction of 
]ihenols was assured by allowing the residual oil 
to stand for 2 or I! days over slick eaustie soda. 
This was found to add nothing to the already <‘xlracted 
])henol.s. The alkaline solution was then carbonated 
with a current of ])uro washed carbon dioxide until 
]ireci])i(ation was comjilete. The jihenols were 
preci|ulaled as a dark J'esinous mass and siqiarated, 
and the carbonate liipior was extracted twice 
Milh ether and the ether solution added to the 
])r(vi|)itatcd ]>henols. As usual, the ])re<i])ilaled 
])heuols contained .some soda, and it was found 
neic.ssary lo neutralise with hydrochloric acid before 
they became workable. The phenolic eonqiounds 
contained material in.soluble in ether, cold alcohol, 
or alkalis, hut .soluble in ])yridine. This material, 
which later was found to be ])rescnt in almost all 
stages of the extiaetion, xias identilied as being 


similar to Marcusson’s “ tar resins,” and to the 
materials descrilied under the general term “ ulmins,” 
and is so termed throughout this work. The 
” ulmins ” are soluble in many of the tar products, 
jiarticularly phenols, and still remain in solution in 
the alkali phenolate solutions, and also in concen¬ 
trated solutions of the tar products in solvents. 
The addition of exi'css of ether or other solvent 
often ]>recipitated “ ulmins.” This solute-solvent 
action is dealt with later, as affecting much of the 
published work on the action of solvents on tars. 
The ether solution of phenols xvas dried, the ether 
evaiiorated, and the residue taken as phenols. 

(larlm.rylic acids. The sodium carbonate liquor 
from the ])henols was made just acid with hydro- 
ehlorie acid and extracted with ether, the ether 
dried and evajKirated, and the residue rcdissolved 
in hot sodium carbonate solution, treated with 
ether to remove any traces of jihenols, rejirecipitated, 
and agaiip taken u]) in ether, dried, and recovered. 

Bases.—'Vhe mixture of neutral oils and bases, 
left aft<T extraction with soda, W'as treated with 
dilute hjdroehloric acid. The first w'ashing separated 
wvll but the second washing ])reeipitated flooeulent 
material, while the third xvashing gave a semi-solid 
emulsion which broke up on the addition of ether 
to a clear toj) layer, a slightly yellow or orange acid 
solution, and a largo quantity of dark resinous or 
gummy substamixs which fonned masses on the 
sides of the separator. This ])henomenon was 
recognised as tieing similar to that ob.served by 
Maeiaurin, and was considered (wrongly, as later 
work Avill .shoxv) to be simply a precipitation of 
” ulmins ” and other materials which had been 
held in solution by the ba.ses. The clear acid washings 
w'ere made alkaline and the bases recovered in the 
usual way. 

Jlijdrocarhmi.s and neutral oil. The added ether 
was recovered and the oily residue taken as " neutral 
oils.” 

(To be continned.) 


ERRATA. 

THE PREPARATION OF ETHYL ETHER BY 
WILLIAMSON’S METHOD. 

nv XV. B. S. Bl.SllOl’. 

(Thi.s J., Feb. 1, IO'2-I, 23- 21 r.) 

Page 23, col. 1, line 7 from bottom; col. 2, lint's 12 
and 2o from bottom, anil page 24, col. 1, line 8 from 
bottom, for “oxide” read •‘ctho.xido. ” 
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V COMPARATIVE STUDY OF SOME COAL 
ARS PRODUCED BY LOW-TEMPERATURE 
CARBONISATION. 

BY K. D. EDW.MIDS, rH.D., (LOilD.) 

{b'lomthc Coopar Technind Bureau.) 

{Continued front, p. 148 T.) 

Acid renin .—^Tliis turm describes the material 
accipitated by, but insoluble in, dilute hydro- 
lilorio acid. 'I'iie |)roduet was extracted^ with 
e ctono and left a residue of the “ ulmins.” 'I'ho 
ici'tonc solution, after removal of the acetone, 
, ft a dark, sticky, semi-solid mass. 

The quantitative eoini)arative residts can best 
le exi)re.ssed as follows ;— 


Phenols. 

T.ir 15. 

T.irl’. 

ijlmiio on extract 

% 

30 

Tirt 

•jliiim! on tar .. 

21 

23 

V Ui 

Il'Uilft'T of pluuols 

l'(i7I 

. 1 0.V3 

.. ‘rhifk, 
somo- 
M'hat. 
sMt ky. 

I’nirly 

tliin, 

not 

Kt It'ky. 


•f.ir n. 


20 

1 

Thuk, 

Vt'fV 

»tU‘Ky. 


47 .. 

.. 

1 009 
IMciwiiiiL 
uroiiinl i<. 

0 10 . 
O'14 


44 . . 

llH .. 
1 030 .. 

IMcjiiitnt 
utotntillu. 

04 

0-2 


1 048 . 

.Naphtim 
It’IMl like 

0 32 
0 22 


Tar S 

lifl 

23 

1 OOM 

Very 

tlii.-k, 

\ rrv 
f ticky. 

40 

20 

1 018 


0 10 
U 12 


3 1 . 2 8 

2 1 10* 
ill ctlf’r tir uiiy (>lh< 


i:> 1 
3 I ‘ 

1 04:t 


;n 3 
i\:, H 
29 


40 S 
aO 5 
2 7 


y^uttnl oih. 

\ olumo % on rvtract 
v.iliiiiie fin tarn . 

-j) «i JO^yiri'’ 
ijour 

<'<irbo.ii/h<' acfd't. 

\Vt ;\ol •;(, tin f\tMct 

/\ol. *’i, on tnrs 

TSa.'iCS. 

Wt 'Aol <m fxtrat t .. 4 1 . 2 7 

\\ t,/Mil. Vo on tar . 3 1 . I -7 

• 'I’hi-. Ijir i?iive traces til Lusi* Riihstanrcs IihoIiiM 
-cImtiL i:.\ccpt coiKciitrutftl hytlrot liloric acul. 

Alcohols were absent in each ease. 

All the tars are seen to behave similarly, and the 
presenee of “ ulmins ” (tar resins) anil i-arboxylie 
.icids, detected by Af.ircus.son, LS eonlirmed. The 
aiisenee of alcohols is .also in agreemctit with nm.st 
workers, exeejiting I’ictet and his co-workers ; 
nonet hele.ss, the author was by no means satislied 
th.it the various jiroducts obtained were homogeneous, 
and details of further examination of the jiioducts 
,ire given below. 

Phenoln .—The pheiads obtained from each bir 
weretreated with excess of light. iKdroleum (b.]),7(t 
12d'’). Three, volumes of light petroleum were used 
at each washing and three w'ashings were given, allow¬ 
ing 24 hours’ .standing after each washing to en.sure 
comjilete jrrecipitation. The wa.shings xtere iituted 
and allowed to stand, when further preiijntation 
oceuii'ed. The clear solution was tested xsith success¬ 
ive additions of solvent, and, when no further pie- 
eijiitation occurred, the jietrol-soluble phenols xvere 
e.xtraeted with soda and recovered in the usual 
w'ay. T’he insoluble phenols were dis,solved in 
etlier, whcit precipitation of “ ulmins ’ took place. 
The solution was diluted until precipitation ceased, 
liltercd, and the ether distilled olf. The petrol- 


insoluble phenols xvere then obtained as a solid 
resinous mass and, afbtr removal of all traces of 
solvent, set to a brittle solid, with practically no 
odour, or tivste. d'his dissolved in dihite caustio 
soda to a clear brown solution, shoxving a remarkable 
foaming on agitation. This substance was delinitidy 
phenolic in eharaeder, but ga ve none of the usual 
jhenolio reactions, and w'as considered to be the 
material previously termed rhetinols ” from its 
rosin-like character. 

The “ ulmuis ” obtained weri! of the same type 
as those jrreviously deseribetl. 

'I'he petrol-soluble phenols were all thin licpiiils, 
without any apparent stickiness. ’I he jihenols from 
the four tars were se])arately treated, with the 

followiiig residts , 

Turn, T.itC. I.iil) 'Inr.x. 

IN trol-snliiblu phunoN 
iChctinolH 
UlinitH 

Sp (ff. of iirtrol-aolubli! 

It will be seen that the siwcilie gr.ivity of the 
petrol-soluble jdienols has fallen considerably after 
the removal of the rhetinols, but in view- of the 
exTXiricnce gained previously, it was e.onsidered by 
no means certain that the whole of the rhetmots 
was removed. The petrol-soluble Iraetions wwre 
separately distilled, xvhen it xvas found that, after 
attaining 200", the temperature rose rajiidly, and 
the distillation was stojiped. The residue in the 
flask was insoluble in jietrol and was identical with 
the rhetinols jireviously isolated. 'The four Iraetions 
gave the following amounts of phenols uji to JOt) 
(”/ by v'olume of jictrol-soluble phimols) : 15, 4!) ^; 
(', 0(.-7%; 1), 50%; S, 50% ^ ^ 

Owine to the small volume of the jihenols and to 
their apjiarent identity, the distillates were united 
and fractionated through a rod and disc eoliimn. 
'The distillation proceeded as follows,—t p to 200 , 
ll"„; 20.">", dO",;, ; 210 ,42':,,; 21.5°, 5,-)';,, ; 220 ', 
2:t0 , 7.V;;, ; 240', ; to 2<)0", 00' 



'The tenijieratiire rosi- rapidly at 2.50° 200’ and still 
more rhetinols were recovered from the residue in 
the flask. The fractions were kept separate and a 
specific graxdty/temperature curve di'iiwii ((hart'7) 
'This demonstrates clearly^ that the hypothesis 
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.stilted ])reviously as to the yihenols being a mixture 
of fioTiiologues of yihcnol boiling up to 240" 2t)0° 
Avitli high-boiling rhetinols i.s .sulwtantially eorrect. 
V\ ith t he removal of the rhetinols of high .sp.gr. and b.p. 
the S]). gr./b ji. yioint eurve is a gradually de.seending 
one, iiH would be expeeted. In view of tlie small 
rpiaiitity of niat(*rial ai'ailable, work on the yihenols 
was susjiendial and resumed later (riV/e nifm). 

j\rul^ral nil.- 'I'his produet also was not homo- 
geneoiis ; treatiinuit hy excess of petrol produced 
a jireeiyiitate eoiisisting partly of the uhifiuitous 
“ ulmins,’' and yiartly of et'her-solubli' asiihaltie 
matei lal. 

The neutral oils were treated with petrol until 
precipitation ceased (usually about H limes the 
volume of oil), the clear petrol solution was deeantisl, 
and the solvent distilled olf through a 12-yK‘ar 
Young column. The yirecipilate v\as then extracted 
with A'ther ami the ether I'eeovered. ^rhe residue 
was dried m vanm and consisted of “ ulmins. ’ 

I h(‘ jietrol-solatile oils Mere all dark red-orange 
in colour, only slightly .solulile in cold alcohol, soluble 
in hot alcohol, also in ether, carbon tetrachloride, 
and most soKents, 'I'hey were highl\' iinsaturaled. 
ThejSp gr. of the oils Mas : 15, l-tN)? '; (', l-OtiO ; 1), 
l•(^■l,l ; ,S, i'ObS. I he (‘t her-solu hie asphalt M'as ob¬ 
tained in onl\- small ipianlily as folloM's : 15,44<’,;,: 

.5 1",,. I), .t t)"^,, S, 2-2')„. 'I'his material was vitv 
similar to the earhon disulphide-soluble material oli- 
taiiK'd in lh(‘ oriL'inal alcohol extraction and was 
\'er\' dark in colour. Little eiadddie learneil of its 
nature. The “ ulmins ” ivere identical Mith the 
material previously obtained, and about W was 
obtained from emh oil. 

Tlie niihiixiilir iti'iih Mere semi-crystalline, visi-ous 
liipiids with a Iom' melting point and bad .an oilour 
resembling that, of coconut fatty acids; (he ipian- 
tity Alas too small for iincstigation, but they did 
not resemble humic acid, a])pearing to re.semhie 
naphthenie acid, 

l>ih!)(lric iihnidU .—.Mixed with the earlioxviio 
aeid.s More piiritieation were |M'rce|)tible (piantities 
of pyroeateejiol. '1 he quantity present was small 
and could not be defuiitely ascertained, but was 
e.stimated to range from t)-2% (o O-H";, of the tar. 

Kxamination of the various asphalt-like materials 
obtained showed the presence of “ulmins” in all, 
contaminated with a basic material which was 
|)reei|)itated by hydrochloric acid from benzol .solu¬ 
tions. but (he salts of wliieh were not soluble in 
w ater 

Siinnmiri/ of I’arf II. 

N'olwithstanding the care taken in the e.xtraetion, 
none of (he yiroduets, with the e.xeeption of the 
homologiies of phenol, could be taken as homo- 
geneoiis. The ligures obtained, while interesting 
as showing the similarity of the four tars, ar<‘ not of 
great value, owing to the impo,ssibility of clean 
separation, duo to tho “ solute-.solveiit action ’ 
previously referred toti, Xevertheless. the folloAving 
points have been cle^ly demonstrated ;— 


{a) All four tars contained the brown amorphous 
jiowder referred to by Mareusson as “ tar 
re.sins,” and tho failure of Tropsch to obtain 
more than traces of these sub.stanccs was, in 
all [irobability, due to the Tiou-recognition of 
the solute-solvent factor. 

(h) The presence of carboxylic acids in all four 
tars was definitely established, thus confii-ming 
the wfirk of Mareusson and Trop.sch. 

(c) The phenolic content of the tars has been 
divided into two main groups, i.e., homologiies 
of |(hciiol and resinous phenols of high density, 
practically odourle.ss and ta.steless, which have 
been termed rlmtinols, and which are insoluble 
in light [letrolcuin. 

(d) The obserx'iition of Maclaurin as to precipita¬ 
tion of resinous matter with dilute hydro¬ 
chloric acid h.as been confirmed for all four 
tars, and evidence has been obtained that, 
when carefully purified, the sub.stance forms 
salts insoluble in Avater and benzene but soluble 
in alcohol. 

(e) Till' pre.seiiee of |)yrocatechol ami the na[ihfhols 
is eoiilirmed, although the quiuitities present 
could only be gauged approximately. 

(/) The speeilic graA'ity' of the hnv-temperature 
tar de])eiids, in a eonsiderable degree, on the 
content of rhetinols and mineral matter, and, 
in a minor degree, other con.stitueiits, and is 
not a safe guide as to the temperature of 
carbonisation. 

In vicAv of the substantial identity in constituents 
of the four tars, it Aias deeideil to continue tho 
e.xtraetion Avork on much larger quantities of tars (! 
and I) only, in order to obtain such quantities of 
products as to allow of easy ]mrilieation and more 
detailed examination. This Avork is detailed in 
Part III. 

Tir. hlXAMINA'IlON OK TaIIS (1 ANO 1) I)V MoOiKini) 
SoLA'KNT lOxTKAC'TIOX. 

In order to obtain larger quantities of the various 
fractions in a state of greater purity, 6 kg. each 
of tars (' and I) Averc treated by extraction methods 
modified in the light of the results obtained in 
Part 11. To ensure cleaner separation of the various 
constituents a prelimitiarj' steam distillation at a 
tmiqierature of l4()'’AA'a3 decided upon, as exjK'riment 
indicated that decomposition did not occur at or 
beloAV that temjicratiire in the presence of steam. 
The steam-distilled portion and the residue Avero 
treated separately. 

The steam distillation Avas .sto|)ped Avlieii the 
oil/Avater ratio in the distillate fell to 1/10. 

Striim-tli.slilled portion.— Tho steam thstillation 
imiceeded quietly, tar C giving off suljihur dio.xiile. 
and hydrochloric acid in traces, tar T> giving 
ammonia. Tho distillates wore dark yellow' oils, 
and tho residues were black and almost solid, that 
of tar C being rather xvaxy and that of D somewhat 
sticky. The steam-distilled oils xvere separated, 
precisely as before, into neutral oils, phenols, bases. 
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and carboxylic acids, using the processes alre.-idy 
^ivcn. 

'I'he following results were obtained expressed as 
a eight ))ercentages on the tars: 


m composed ol:— 

T;»r <•. 

Tir I) 

Nfutraloils .. 

If. 1 

10 7 

IMu-qoM 

♦1 5 

4 t 

niisph . 

0 2 

. ua:5 

. 

u u7 

0 02 

Totnl .. 

. . 21 s7 

if. Jo 


The steam distillation did not give a clean cut, 
liiit " tailed off,” and therefore can only be con- 
idered as an expedient to assist the examination. 
! he neutral oils and phenols wcie completely soluble. 
Ill light petroleum. The results of fuither exainina- 
111)11 of the products are given later. 

Kxdmination of resUhics. —Preliminary testing 
-hiiMcd that alcohol removed a portion only of 
I 111' ri'sidiic obtained by steam distillation, and as the 
. siraeted material contained " ulmins ” uhieh it 
was desired to leave behind a.s a residue, alcohol 
I'xtraclion was abandoned. Kthcr was ideal for the 
liiirposc, lint was impracticable on a (echnical scale, 
iiiit benzol was found to be almo.st as effective as 
ether in removing non-nlmin .substances and also 
ill ))osKi'ssing to only a small degree, the projx'rly 
ot dissolving ” iilniin.s " in the dis.solved oils and 
|ilii'iiols. Benzene was, therefore, used as a .solvent, 
.Old the extraction was can-ied on until the benene 
nas only slightly coloured. A considerable amount 
of '■ ulmins ” was obtained from each tar by this 
method. Tho benzeiu' solutions wi'i'o diluted with 
solvent until precipitation ceased. 

I'lunol.'i. -The phenols were extracted from the 
lieiizol solution of the tars in the usual way, no 
■ lillieiilty being eneoiintered ; neutralisation was 
'■arried out with (arboii ilioxidi' and the mother 
lii|Uor extracted for carboxylic acids. After washing 
the benzene solution of tar D with caustic soda, an 
as|)haltie substance sejiarated out. This was pro- 
\isionally relegated to the " asphalt ” group. Tar (' 
iiptiarently contained none. Tho phenols were 
|iieeipitated as a viscous mass with a high sjieeitie 
gravity, anti, after neutralising with hydrochloric 
,i d, were dissolved in ether and recovered a.s 
usual, 

Bd-ws .—The benzene solutions of tho oils and bn.ses 
were, as before, unworkable with ordinary washing 
Willi 1:11 hydrochloric acid. It wiis found, however, 
that complete precipitation tif this material could 
he attained by saturating a benzene or jietrol solution 
with a current of dry hydrogen chloride, when rapid 
absoqitiou took place, with rise of temperature and 
))recipitation of large quantities of dark, sticky 
material. This precipitation was complete, and the 
product was insoluble in benzene, petrol, ether, and 
water, but was soluble in alcohol; it was conv'erted 
into the free base by caustic alkali and could then 
be precipitated afresh w'ith acid. Treatment with 
gaseous hydrogen chloride before removal of the 
phenols yielded a precipitate containing large quanti¬ 
ties of phenols, thus following known work as to tho 
relative order of extraction to be followed. 


The benzene solutions were treated,as above, until 
preoijutation wars complete, and the precipitate and 
solution washed thoroughly with water. The water 
solution contained the ordinary bases and W'as made 
alkaline and treated as usual. The bases obtained 
wore of tho usual type. Traces of ether-insoluble 
bases were again noticed. 

BfUi'n (arid-imli'.r i«so/i/We). .--The acid precipitates 
from the above were washed thoroughly with benzol 
and, after removal of solvent, were dissolved in 94''/,, 
alcohol. “ Ulmins ” were again obtained in cpiantity, 
and were tiltered off and added to those already 
obtained. Tho alcohol was distilled off', the residue 
treated with exce.ss of 10®J, caustic soda solution and 
warmed, the liberated bases dis.solved in benzol, 
dried, and recovereil. 

Neutral oik .—The benzene solid ions, after treatment 
with hydrochloric acid anil subsequent washing, 
W'cre treated us usual, and the residual oils dissolved 
in light jx'trolciim. Tar U oils dLssolvisl practieally 
completely, but tar 1) threw down a further qiiantitv 
of asphalt-like material differing from the lirst in be¬ 
ing soluble in benzene. This was washed thoroughly 
and retiinii'd as ” a.sjihalt ” (bcnzeue-soluble). The 
lietrol solutions were distilled and the residue returned 
as ” neutral oils ” (petrol-soluble). 

Separation of //henoli. The mixed piieiiols oblained 
were treated with light petroleum, when tho larger 
portion remained undissolvetl. Petrol was added 
to tho solution until precipitation ceased and the 
dissolved phi'iiols were recovered. Three exirnclions 
of the residual rhetinols were carried out, and, in the 
last, heat was applied with very little result, aa far 
as extraction was eoneerned. The solvent was 
removeil from the resiflues, which were re-dissolved 
in ether, when further .small quantities of “ ulmins ” 
were separated. T'he ether was recovered and the 
residues were taken as rhetinols. 

Tho pctrol-solulilc phenols w'ero viscous liquids 
with strong phenolic odour. 'They were, distilled 
under reduced pressure through a fractionating 
column until the, " break ” occurred, and tho residue 
in the llask was again treateil with light jHitroleuni, 
when more rhetinols were isolated and added to the 
main bulk. The js'trol-soluble phenols wore re¬ 
covered and added to the distillate. 
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('oinparalii’f re-iulls.— Thai preoodiiig table gives the 
results of Ibi.s examination of tars C and 1). Both 
(ills eontained the same produots with the exception 
that tai' (.; a])])arently contained no asphalt.s. 

The Him])]ification of the method of examination 
has reibieed the niiml)er of j)roduet.s, ))\it much 
further work is neee.ssarv before a technical jiroeesa 
ean be elaborated or before any inve.stigation of the 
eonipositioii of the ])l'oiliiets ean jnoeeed, 

IV. I’khi.iminauv K.\amisat;on and Ciiarai rna- 
is'i’U's oe I’Hoiu iTs Obtained in Section JU. 

Xciilnil oi/v The steam-volatile oils from tars 
(! and 1) gave (listillation figures as follosv.s when 
fraetionaled through a four-pear dejihlegmator - 
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'l'b(- 
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firm thosf 

previouslv oh- 

fained. 


fraction of 

tar 1) oil 

boiling 

between 


and 210" eontained eonsiderabh; ((uantities of 
naphthalene whh'h crystallised out on cooling. 

'I'he di-tailed ex.unination of (he frictions shown 
graphically in (diarl H was jio.stponed for further 
work, but the presence of aromatic eom]Kmnds, naph¬ 
thenes, and p.iratlins in both tars was contirmed. 



Ui!<idiml o//. -While it is realised that the division 
of tlie neutral oils iido “ sleani-\ol:dile ” and 
“ residual ” is purely arbitrary, it was found con¬ 
venient to keep tbe rough divisions as such until 
further investigations ean take place. 

The residual oils from both tars were moderately 
viscous, clear, orange-brown oils, that from tar (I 
being more orange than that from tar 1) Itoth oils 
deposited crystals of parallin on cooling 'I'he oils 
had a n in.irkably high density, showing a high degree 
of unsatuiation, viz., tar (t, 1-048 ; I), 1-042. 

A distillation condm-ted from a Wurtz. flask gave 
the iollowing tiguK's : - 
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Decomposition took place during the distillation, 
particiUarly above 360°. The residues in each case 


were porous and apparently coked. The distillates! 
were orange-brown in colotir, with strong green- 
fluore.seencc, were much less viscous than the undis-j 
tilled oiks, and were very similar to each other ini 
appearanee. Orilinarj-^ diistillation is not indicated! 
in the treatment of these oils, and the products- 
obtained are apparently similar to those obtained by' 
Fischer and Gluud and claimed by them to have valui-i 
as lubricants. Both oils ivere comidetcly soluble L I 
benzene, acetone, light petroleum, chloroform,} 
pyridine, and ether, but very slightly soluble in 94%j 
alcohol. Goncentrated sulphuric acid produced a! 
violent reaction and no separation of unsulphonated; 
oil took place. Methyl sulphate dissolved about! 
4(*-r)0% of the oils. j 

The inference can be drawn that these heavy oilsi 
consist mainly of very unsaturated comjiounds of; 
comjilex structure. A thorough investigation isj 
necessary before an\thing further ean bo said as to} 
their possible uses or composition. The tars B and S| 
arc jjrobably more pjiratlinoid than tars C and D, 1- 
Imt undoubtedly the nature of the coal has a material} 
bearing on this fai-tor. ! 

It is cert 11 in (hat no process will prodiu-e from these ! 
low-temperature tars, oils suitable for ereosoting; 
timber, or for the usual puriioses for which coal-tar | 
ereosoti' is used. New' uses must, therefore, be ; 
fotmd for these products. Fischer and his co-workers j 
have claimed that they jio.ssess lubl'icatuig properties, ; 
but little can be hojied for commercially in this ! 
direction, and new outlets must be obtained, ! 

Asphaltic, material, 'rids term W'as used, in tbe ' 
absence of a Ix-tter, for hydrocarbon materials which ' 
were insohiblo in light iietroleum, but which fall into j 
none of the groujis of jiroducts which have been ’ 
isolated, || 

The two asphaltie residui-s found in tar 1) wi-re j 
found to be impuri-, containing “ ulmins ” ami acid- | 
wafer-insoluble bases, but, after re-treatmenl, a t 
delinite jiroduct was obtained, ivhieh w'as (-a.sily and ! 
l omiilelely soluble in benzene, insoluble in light ! 
petroleum, only .slightly soluble in ethc-r, and insoluble j 
in i)4% alcohol. 'I'lie material was very viscous, I 
sticky and black. Distillation eommeni-i-d at about I 
;!2()’, but tin- temperature rose very rapidly until 
barely ltd},', bad distilled at dtilt”. Some r)()% of 
distillate was obtained, but this material apjx-ared 
to ha\e ;i |)h<‘nomeniilly high coking temperature as 
tlu' flask became red-hot, with only a film of coked 
material, while the remainder boiled quite steadily. 
'I'he distillati- was e.xtremely viscous, the later 
fra<-tions setting to a solid ntbbery consistency. 
Suljihiir eomi>ounds were pre.sent ui quantity but 
decompo.sition was apparently aurjuisingly small. 
No phenols were produced in the distillation nor were 
ammonia or basic comjiounds prcsi-nt, 

Owitig to the dillieulty of treatment, little mon- 
can be done with this material. It is noteworthy, 
however, that definite asphaltic i-ompounds have 
only been obtained from tar 1), which shows definite 
signs of high-temiierattire products ; all other 
materials provisionally termed asphalta found m 
Section II. were found to be mixtures and to contain 
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ttle or none of this product. It is probable that 

I, (. production of this material is in some way linked 
i> 'vith the production of tho aromatic compounds 
ml is a sign of high-temperature carboni-sation. 

It is certain that tho ])resenco of any largo propor- 

II , 11 of this material would give the pitch tho ])eculiar 
ii'operties which renders high-temiieraturo pitch 
t value. Little of this remarkably high boiling 
ml stable series of compounds can over bo brought 
.vcr in ordinary tar distillation and any pre.scnt 
mist remain in the pitch. 

I'clml-soluble. p/irHoIi. -The .steam-\ol.atile jilienols 
,ml tho petrol-soluble phenols obtained from the 
csidual products were found to be comjiosed almost 
iitircly of the hornologucs of phenol, and to contain 
1,1 methoxyl compounds nor more than traces of 
hhyilrio or triliyibie phenols. The phenols from 
,ir C and tar 1) were substantially identical in boiling 
l„iint, as shown in (.Hiart !). The actual constituents 
.f this phenolic portion reipiire further e.'ctensive 



li,\e.stigation, but little can be accomplished by the 
I,re.senrknown methods. There is evidence lliat this 
icries of jihenols constitutes the main bulk of the 
Ingh-boilmg bhust-furnace tar acid of commerce 
which is often stated to contain no hornologucs (if 
phenol. 'I’hc remaindei consists of rhet inols, which 
jlipcar to distil unchanged in the presence of phenol 
hoiuologuos. 

Hkilindlii. -This si'i'ies of eom])ounds is one ot the 
most interesting ju'oducts of this iiuesligatiou. Ihc 
product obtained after fairly thorough purifiVation 
hv alternate solution in ether, alcohol, alkali, and 
extraction with light ])etroleum, is a clear, daik, 
\erv sticky, resinous siibstanc.e, l-llo, blight 

I aange-brown in colour in thin layers, 
deiiiiite melting point, .softening at about .10 and 
melting to a thick sticky liquid below lIK)" ; it is 
eompletely soluble in ether, alcohol, and most organic, 
solvents, but comjiletely insoluble in water aiul 
almost completely insoluble in light petroleum and 
carbon tetrachloride. The product retains ulmins 
most tenaciously, and the imrified product so far 
obtained docs not appear to be completely free fnnn 
this impurity. The puritied product is practically 
tasteless, and has only a faint tarry odour. It w 
insoluble in solutions of alkali carbonate and bi¬ 


carbonate, easily soluble in weak caustic alkalis, 
giving a clear brown solution which foams on agita¬ 
tion. This characteristic is most noticeable. An 
alcoholic solution gives only a slight, brown colora¬ 
tion with ferric chloride; chloroform and alkali 
gives no colour reaction, while the Liebcrmann test 
for phenols and tho Liebermaiin-.Storch reaction 
given by colophony and resin acids give negative 
results. ■ Bacteriological tc.sts apjiear to indicate a 
dtsinfectant valu(> rather greater than that of tri¬ 
cresol. 

The rhetinols can be sulphon.atcd smoothly with 
ordinary concentrated sulphuric acid, a modmate 
temperature being developed on mi.xing, and the 
sulphonated product is .soluble in water, the solution 
precipitating gelatin solution. 

Addition of ])otassiuni ferricyanide to the alkali 
solutions of these rhetinols produces brown, amor¬ 
phous precipitates, soluble in pyridine, and generally, 
as far as can bo at present ascertained, identical with 
the “ulmins’' obtamed from the tars, tin sulphona- 
tion these artificial “ ulmins ’’ do not. produce 
completely water-soluble compounds, thus dillering 
from those prepared by Marcu.sson, who thus dis¬ 
tinguishes between artilicial " ulniin ” products 
produced from tars and natural producis from coal. 
There would also appear to bi' some evidence that, 
on standing (and also possibly by the action of 
reagents), 1 ho rhetinols are gradually converted into 
“ ulmins “ Dwiiig to the great dilliculty of complete 
puritication, judgment on this point, must be sus- 
]K-nded They ab.sorb bromine raiiidly, giving dark 
amor]ihous products. 

When distilled at atmospheric pressure, the. 
rhidiiiols eominence boiling at about .i(K) , with de- 
eompositioii into rater, honiologue.s of phenol, 
aromatic hydrocarbons, and pitchy residues, with at 
lca.st -tO';), of till' rhetinols passing over apparently 
iineliaiiged. At 11 mm. pressure the deeoniiiosition 
still takes place. 'I’he product could therefore not 
be purilied by distillation. The rhetinols ..ippear to be 
the intermediate .stage between “ ulniin "-like, eoin- 
iioimds in the coal and the homolqgues of phenol, 
and the first stage, of the process is one of reduc¬ 
tion. Distillation of the “ ulmins’’ from the 
tars, or of the aitilieial " iilinins’’ alone, does 
not’aiipcar to produce either rhetinols or phenols. 
A distillation at atmospheric pressure, through 
a 4-pear fractionating eohiinn, keeping the top 
of the column at HUtt ’, and re fractionation and 
separation of the distillate, gave I'JJ, of water, 1-“ 
1,")'*/, (4 hornologucs of phenol, 7“/o of neut.ral oils, and 
over 50% of a very brittle pitch. Even under these 
conditions some. 25% of the rhetinols distilled un¬ 
changed. The. distillate contained in abundaniai the 
substanee.s producing tho crimson colour with alkali, 
the alkaline solution becoming intensely crimson. 
'I’lie rhetinols were free from any trace of this material ; 
there Ls, therefore, no escape from the, eonelusion 
that this colour-producing material is a product of 
decomposition of the rhetinols, and its absence Irom 
any distillate is due either to the absence of rhetmots 
or to tho presence of sufficient hornologucs of phenol 
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to little or lit) decomposition of rlietiiiols 

■ liiririi; distillation. 

Aiiiinonia and hydroReii snlphide were given otf 
fill ring the distillation, and nitrogen was present in the 
rhetinola. This may lie jiresent as an inijiurity only, 
lint ordinary bases were eliininated in the purification ; 
none the le.ss, jairifieal ion is extreinely ilillieult and 
judgment must be reserveil 

'I'lic ei)m])lete deeomjiosilion of the rhetinols is 
very diflieull A jilain distillation eomniences at 
2tKt"—:{IKt", and the tein])erature rises steailily, whilst 
the distillate ma\ amount to two-thirds of the original 
material. This again decomposes on distillation, 
but deeomjiosition is Hlo^^ owing to the formation of 
mixtiiies of iindecomposeil rhetinols anil the de- 
eoui|)osil ion ])roiluels 

'I'he pitch jjrialiieed is extremely blittle, insoluble 
in eaiistie alkalis, soluble in jiyridine, but only \ ields 
traces to ether. The ether solution has, liowiwer, a 
brilliant yellow green lluore.Stfnee. 

The hoiiiologiies of iibenol produced are typical 
])rodiii ts. I’lienol is pre.sent in small tpiiintitv, but 
the main part apjieais to be eom|iosed ol tbe homolo- 
gues boiling lietweeli 2111 and 2-lt) . 

A (list ill.it ion ot the phenols obtained from the 
foregoing experiiiK'iit gaxe the following results 
b.]). 20ti, volume boiling up to 210 ', 7"i, ; 215 ’, 
20'’„; 220 , dT",', ; 225 ', fit)';,, ; 2yt)'’, 75%; 24tl , 
iS;t% ; 21.5 ’, ild",,',. I’lieiiol xvas detected in the 

lupieous poition of the distillate, and the results of 
distillation show that the homologiies of phenol 
ju'odiieed by dcstruetion of rhetinols resemble those 
])rc.senl in low-temperature creo.sotes. It is therefore 
])robable that the latter have been formed in this 
wax. T'he livdroearbons jirodlieed Mere delinittdy 
aromatic in character and were of low boiling point, 
resembling the lower fractions of higb-tcinpeiatlire 
creosote. T'he tpiantity obtained xvas insullicient for 
further investigation, and tbe foregoing rc.sults and 
lindings may be subjected to moditieation in liiture 
xx'ork on larger ipiantities. As stated prexiouslx. 
piiritieation is most dillieult, and there is verx strong 
reason to bidiexe that the product is unstable on 
keeping, “ nhnins " being ajiparenlly produced on 
standing Then' xx'ould also a]i]>ear to be a close 
allinity between the rhetinols and tlu' aeid-xvatt-r- 
iilsolublt' bases. 

Dining the piiritieat ion of the rhetinols a small 
(piaiitity of light bromi, amorphous, “ iilmin "’-like 
material was obtained which diltered from that 
previously dealt with, in being completely sohibk' in 
lupieoiis i'austie siahi and cold alcohol. Sodium 
carbonate solution dissolxed only traces on boiling 
This mati'iial would a]ipear to be similar to the 
ju'oduets elasst'd under the teini ‘' 11111111 ' acid,” but 
again, a close examination will be necessary bt'fore 
anv deliiiite statements on the jioiiit can be made. 

The ])res(*nee of rhetinols ami of the residue from 
deconijaxseil rhetmol, together with the largo ])er- 
eeiitage of ” iilmins,’ is probably the main cau.se of 
the brittlene.s.s of low-tempt'rature pitch, and not 
a largo jiroportion of jiar.illms ns suggested by Mar- 
eusson. In the author’s experience the nresence of 


jiaraflijis docs not give the glass-like, brittle pitches 
given by the tars worked ujxm. 

The importance of lhe.se rhetinols cannot bo over-: 
('stimated. TTiere is no evidence that such products 
are present ui the coal, but they are undoubtedlj' 
a half-way stage between some primary coal constitu¬ 
ent and the homologues of phenol found in coal tar 
The author desires to reserve the further investiga 
lion of tlii'se substances to himself and his colleagues 

'■ rTmtn,?,” -Under thD description have been juit 
all the browai amoqihou.s sub.stiiiices insoluble in 
etht'r or js'trol but soluble in pyridine, which have 
been obtained in ipiantity from the tars. The 
author has usi'd the term ” ulinin,” inasmuch lus the 
materials described in the literature as ” ulniins ” 
ajipear to coincide in general ebaraeteristies with the 
material obtauied, but it is not intended to sugge.st 
that the ‘ iilmin ' is identical with that obtained 
from coal. 

T'he ■' ulniins '' obtained are brown, amorphous 
siibstanees insoluble in water, jietrol, or ether, but 
])artially soluble in chloroform, boiling alcohol, and 
benzol ; conijiletely and easily soluble in pyridine, 
jihenol and its homologues, aiul rhetinola. In their 
eharaeteristies these materials closely reBemble the 
material extracted from coal xvitli ])yridine and are 
undoubtedly Sbireusson’s “ tar resins. ” 

Tbe '■ ulniins " are readily sulphonated, dissolving 
(piietly in .sulphuric acid to a dark red-brown solution. 
The sulphonated product does not dis.sol\ (' completely 
in water, a light lloeeulent .substance .separating 
from an apparently colloidal solution, xvhich foams on 
.sbaking, 'I'he ” ulmiiis ” themselx’es are insoluble, 
in eaiistie alkalis, and boiling does not. give even a 
colloidal susjiension. J'lxt raetion with solvent show ed 
that the products obtained xxere by no means homo¬ 
geneous, hot alcohol extracting a poition, benzene a 
further tpiantity, and, generally, even on this .sectitm, 
much inve.stigation is neee.ssary before coming to 
any deliiiite conclusions. 

.■\ci(l-u'ali'r-inihthl<‘ hu.xr.s'.--These bases were of tbe 
tisiial type of high-boiling coal-tar bases, posse.ssing 
the normal b,asic odour and dissolving in aipieous 
acids to orange-coloured solutions. T’he propoition 
of .secondary bases was bigh, and primary bases 
.seemed to be ab.sent. No detailed examination has 
yet been pos.sible. 

Arid-irali r-iitnoliihlt’ base/!. —These eompounds are 
very remarkable, apjiarently fonning salts insoluble 
in water. T'he puriliealion of the material obtained 
in the examination was attempted by re-solution 
ol the basic material in lauizenc and re-inecipitation 
xxitb dry bydrogen chloride. The prccijiituted 
material xxas di.s.solved in alcohol and the ever- 
liresent traces of “ ulmins ” remoxu'd, and the 
alcohol-soluble material dissolved in ether, after 
XX arming xxilh alkali. From ether, dilute hydro¬ 
chloric acid remoxed the basx's ns a xa'iy vohimiiiouB, 
gelatinous precipitate which cmulsifieil the layers 
of ether and acid, so that dry hydrogen chloride 
again xvaa used as precipitant. Very serious lo.sses 
occurred in this attemiit at purification and it would 
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appear that the product is extremely unstable. 
The purified product was a practically solid, resinous 
substance, rfi'’ 1-14, soluble in ether, from which 
it was removed almost entirely by aqueous hydro¬ 
chloric acid as a brown, flocculent precipitate w'hich 
pa.ssed, on wanning, to a black, resinous mass, 
practieallv insoluble in water. On distillation the 
purified free base began to boil at 280“ and the 
tcnqx'rature rose rapidly to o-.-cr 400”, about ,')(>% 
only distilling, the remainder being iiitch. The 
distillate, which was orange in colour and viscous, 
appeared to consist almo.st entirely of acid-water- 
soluble bases of very complex character. Ammonia 
was not detected during the distillation, which would 
lend to show that the ammonia produced by distilla- 
(lon of the rhctinols was not duo to admixture of 
this material, llctter means of pttrification arc 
being sought, when hirger quantities of material 
become available for further examination. 'I’he 
existence of these ba-si's affords, no doubt, an explana- 
lum of the low yield of ammonia and uitrogeneous 
bases of the usual tyqie in low-tcmperatun! tar 
work.. The material undoubtedly rentains unde- 
composed in the j>iteh, and assists in rendering it 
brittle. No us<! can, at -(U’esent, be seen for this 
material. 

Ciirho.ri/tir acid.-!. —^'I'he jturified products were 
brown resinous solids wdth a jrcculiur coconut-like 
odour. Slight signs of crystallLsation were oc(si- 
sionally observed, hut the crystals were soft and 
resinous, and couhl not bo produced at w ill, or in a 
form suitable, for purification. A minute quantity 
of fiat, needle-.sbapcd crystals was obtained by 
.snblitnation, but beyond negative tests for benzoic, 
salicylic, and allied mdds, little could be done, as 
the total tpianlity was less than (t-I g. 

'The acids a-(ipeared to have a strong resemblance 
to the resin acids, being soluble in (dher and alcohol, 
but insoluble in light- jiidrolenm and carbon tetra¬ 
chloride, oven on boiling. The Liidiermann-Storch 
reaction for abietie acid gave a negative result-. 
The analytical const uds obtained were as follow.s :— 
fT'jii, T22 ; mean mol wd. (calculatcdfronineutralisa- 
tion value to phenoljihthalein), 227 ; iodine value 
(Wijs, .8 hours), lid. The .specific gravity is ex- 
trenudy high and the iodine value agrees very 
(loscly with that isilculated on the basis of the 
aidds containing only one double bond. 'The product 
obtaini'd ditfers enliridy from that obtained by 
.Mareusson, who coiLsiders his material to rescndtle 
humic acids. 'The material from these investigations 
resembles more closely the, natural rc.sin acids, 
particularly those semi-liquid acids present in rosin 
oil obtained by dry distillation of colophony. 

V. (Iknku.m. Summ.vky. 

1. 'The hyqiothesis that low-temperature tars 
(loscly resemble bla.st-furnace tar is shown to be 
sub.st ant ially eonxsd. 

2. The tar produced by carbonisation of bitu¬ 
minous coal in continuous vertical retorts is also 
shown to be mainly the product of low-temperature 


carbonisation, and, although there may be present 
certain amounts of aromatic jiroducts, the general 
character of the tar is that of a low-temperature 
tar, and the products obtained by ordinary distilla¬ 
tion have all the bad qualities of bla.st-furnace 
products. 

;l. Ordinary distillation of low-temperature tar 
jiroduees products which are of low value, with the 
exception of high-boiling tar mdd and fuel oil. 

4. 'The method of plotting the gravity of successive 
fractions against the mean boiling ])oint is valuable, 
in showing the jircsenco of aromatic compounds, 
BU(di ns naphthalene, and also in the examination of 
the iihenolic comjiounds. 

•fi. 'The examination of tars by the .solvimt method, 
while full of pitfalls, shows a close similarity in 
composition of the four tars examined, and that 
the type of coal carbonised afiects the rcspcctiv'e 
jiroportions of ingn'dients, but the ]iroce.ss of car¬ 
bonisation is only important when carbonisation is 
can ied out in a large volume of gas, when the lower- 
boiling ])roducls are washed out of the tar. 

(). Low-temperature tar is shown to contain the 
following groups of products :~ 

(a) ljlmin-likc substances, insoluble in ether, 
.soluble in pyridine and ]ihcnols. 

{It) Neutral oils, distilling iqi to and above 4tHI”, 
containing parallins, najihtbcnes, and aromatic 
compounds, but mainly consisting of highly 
unsaturated hydrocarbons. 

(c) llomologucs of phenol, with a new class of 
phenols (rhctinols) resinous in character and 
lio.ssiblv containing nitrogen, distilling with 
deeonqiosit ion at and above lllHt” but forming 
binary mixtures w'ith phenol homologues in 
which the rhetinol distils unchanged. 

((/) basic materials of novel character, combining 
with acids to give .salts insoluble in water. 

{e) Much smaller quantities of carboxylic aefids 
of a resinous character , pyridine and quinoline 
typo bases ; traces of ether-insoluble bases, 
and of substances resembling ulinie acids. 

7. 'The jire.sciiee, of tar ri'sins and carboxylic 
aiuds claimed by Mareusson is confirmed, and the 
results of 'Trop.sch are shown to be low', probably 
owing to the solubility of the iilmins in other 
constituents. 

8. 'The absence of alcoholic compounds of the 
type found by Tictet and Houvier is in agreement 
with the results of other workers. 

it. 'The jiresenee of ])\rocateebol, a- and )3-na})hthol 
in the tars is in coutormit-y xvith the results of Conti¬ 
nental workers, but is of no teidinical value, as tin.' 
quantity is too small. 

Itl. 'The phenolic constituent of the creosotes 
produced from the.se tars is a mixture of homologues 
of phenol and iindeeoniposed rhctinols. 'The state¬ 
ments that these ]ihenols contain giiaiacol and 
other methoxyl compounds, polyhydric phenols or 
diphenyl compounds, are definitely disproved. 'The 
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tcnn “ jdiciioloids ” is ini.<ioun(l and should ho 
aliiiiidoiicd. 

I I. 'I'lio lu’odiiclion of till! colouriiif' jiiattAT ]in si'nt 
ill iiiany of thoHo oroosolos is sliown to he causod liy 
di striici ion of the rholiuols diirinji ilisfillalion, and 
the .suhstaiieo is prohahly l•illl<■r a roiidc-iisod phenol 
eompound ])resen( in a. leiii'o form or a foiiniarone 
derivative, 

12. 'fill' Jiresi nee of a.spliallie Mih.stanees is didi- 
liitely proved in tar I) It is donhtful whether Hueh 
suhstaiiees evi^l in line low-teniperature tars, 

l.'l 'I'lie ihelinols are denion.strated to be an inler- 
niedi.'ile .slaei- in tlm proiliietion of ]>henol and its 
hoinoloyiies from some coal eonstitiient, and it is 
sii^ieesli'd I hat the produetiou of rhetinol.s is a 
rediielion proi'css from ulinin (•oniiioinids, as oxida¬ 
tion of rhel iiiols'produces ulinin siilistanee.i. 

I I 'I'lii ' aeiil-uater-insoliihle ha.ses are sufree.sted 
as a similar intermediate slaee to ammonia and 
pyridine ha.ses. 

l.'l. The speeilii’ nr.i\it\’ of llie raw lar is no ffuide 
to lemperat lire of earhonisal ion, and Ifiseher's 
limits ol I-l/li are ineorrei t 

Hi The ohserval ions of .Vraelaiirin ari' eonlirmed, 
hut if is slioun that hi.s methods are incomplete, 
and ffive mixtures of jiiodnets. 

17. The production of orange-red viseon.s oils hy 
Tiseher and (Jhiml is eonlirmed, hut the vtilue of 
the product is douhled. 

1.*^ The ahsenee of any produels of known teeh- 
nieal value, particularly phenol, is ahiindaiitly 
[iroM'd, and it is clearly slumn that the high value 
])laeed on low lemperat lire tar is not juslilieil on 
present knonleilge. • , iij 

lit. Owing to the dilfieiillv' of piirilieat ion, no 
(plant ilal ive ligiires on singli' solvent treatment 
are of value, and no product can he taken as homo- 
geTieoiis without extensive piirilieation. Much of 
the lahorioiis chemical examination and ultimate 
analyses piihlished are valiiele.ss for this reason, 
and the author has deliherately refrained from 
atteni|)ling siieli, until much more thorough juiriliea- 
tion can he accomplished. 

2it. T'he danger to the chemical and technical 
industry of nhat is tenneil "unintentional” lou- 
tem]>erature earhonisation is clearly demonstialed 
Xo Ireatnient of l.irs such as tar I) will produce 
satisfaelory materials for the piirposixs for which 
lligh-lemperat lire lar products are at jiresent used, 


and no ti'chnical use can yet be found for the main 
hulk of this t> 7 )e of tar. 

'I'he author intends to oontinuo the investigation 
of the products obtained; he considers that an 
examination of high-temperature tar by the same 
methods will ho of value, and projioses to include 
such an examination in future work. 

As far as pos.sihle, ev'cry care has been taken to 
kee]> within the facts, and possibly the author has 
been ox'cr-cautious in intor|)reting and in drawing 
deductions. It is felt very strongly, however, that 
there have been far too many hyfiothescs and loose 
statements ])uhlish('d in eotinexion wdth the suhji'ct, 
and, in view of the complexity of the jirohlcm as 
deinonstrated so clearly in Section 11., nothing but 
laborious and painstaking ground xvork will give a 
clear view' of the problem to he solved, and, until 
the main tacts are laid bare, the isolation of traces 
of easily found constituents, and the chemical 
investigation of unidentifi(.!d mixtures, is confusing 
the issue and not adding anything to know'ledgo. 
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PHE UTILISATION OF LOW-GRADE AND 
WASTE COALS IN POWER 
PRODUCTION.*^ 

JIY \V. S, ( O.Vl'ES. 

A I(iw-griulo foul is one uliifli is ditlicult to liurii 
:i II lioilcr funi.'wc, iiiid liiis u, relativfly low lu-iding 
:dur. A waslo foal is not ncfossarily low-gnidf , 
Is faloritif valiio may lif high, hut owing to the 
ugf, ]iro{)ortioii of dust in it, it fannot cominand 
liigh pricf. Soiuf <‘\iuniil(‘s of those coals are 
IVcn hc'low - 

(1) IhiJJ is the name given in Scottish, Xorth of 
■ingland, and certain Welsh collieries, to the poorest 
ualities of coal, generally in a line state of division, 
htained during (tr\ screening. Thename"smudge ’ 
. given to the same coal in Yorkshire and Midland 
ollieries. 



(2) Sjiliiilfi is a eannel coal which has a eharae- 
teristie slatoy .structure, and decrepitates on heating. 
It yields a gai of high illuminating power by destruc¬ 
tive distillation, and was formerly used in conjunction 
with gas coal for gas making. The coke does not 
“ bind,” but retains the original shape of the coal, 


* Kcitl at a meeting uf the ^cwcautic Section on .Nuv. 192^ 


and iiartly for this re.uson it is dillieull to burn on 
a chain grate 

(11) lidiiif.t. the strata l,\ ing between the eo.d seam 
proper and the rock 

(4) I’iiiid (luff and ii-ii-dtcr .diiri'i/. the tine dust 
removed from the coal m the washing plant The 
moisture content is exeeptionallv high and may 
reach 30",i- 

(.")) liiJiHjh Kiii'tllx is that eo.d, obtained during 
single screening, which ji.is.ses through a J-ineh 
screen. It generally contains then lore a rel.itivelv 
high propoition of line slack and r is not unusual 
for 41) -oOp,, to |)ass through a | imh sieve. 

(ti) l>r(ixx, is the name given o line slack in 
iS'i it la ml. 

(7) Ciilin or (jum is the line' slack from anthracites. 

\ section through a llabeoek and Wdeo.x waler- 
tube boiler lilted with compart men! t\pe stoker and 
superhealer, is show n m I'Tg. I. T'he space occupied 
by the boiler I lilies and economiser t idles (which aie 
inclined at In' and K respectively with the liori- 
/ontal) is diviiled into three passes bv hori/.ontal and 
vertical bailies, the path of the hot gases through 
Ihese p.isses is shown by the arrows. The steam 
generaled in the boiler tubes rises together with the 
water, to the high eiiil of the rear headers and is 
eonveyv-d along the hori/.ontal tubes to the front 
drum ill which the steam is liber.ited. T'he water 
returns to the boiler tubes through the short tubes 
eoiineetiiig the front headers to the drum. T'he 
steam i.s eonveved to the sii))erheater (which is 
located id the top of the lirst and second boiler 
]iasses) by the dotted pipe, and it leaves the unit 
at the top .superheater box. 

I’lic finiKirr, 

(ienerally speaking it is iniioli more dillieiilt to 
eonsiime completely the " volatile matter ” evolved 
during the combust ion of the coal, than it is to burn 
the carbonaceous mailer in I he coke. 

The eom]>lele eombiislion of the hydrocarbon 
gases (methan'', ethane, ethylene, ben/.ene, etc.) pre¬ 
sents no dillieiilties provided that there is an adeipiate 
sup|ily of o.xygen, that the tem|)erature is above the 
ignition point (i.e , at least about 1501) F. or H15"t'). 
and that, combustion is completed before the cooler 
portions of the boiler are reached. The higher the 
)iroportion of the more complex hydrocarbon gases, 
the longer is the llame produced and therefore the 
more combustion space i.s reipdred to preveid contact 
of the tlame with the comparatively cool boiler 
surface. 

The complex licavy hydrocarbons which are 
present in the tarry vapours are much more dilliciilt 
to burn, partly beeause of the higher temperatures 
required for the reotction between them and oxygen, 
and partly because at the high temiieratures existing 
in the furnace they may break down, free carbon 

D 
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.Lilli iiiiii li iiiorr ('om|il('\ '111listiiiu'i'S lil'iiio inoiiiiocil, 
Lillirli ic(|iiiii- .-lill IiijlIiit tcni|iiT;itiirrs for coiniilitc 
c 0111I111-.I ion If, tliiTcfori’, till- tcinpiTutiirc of Ifio 
II iiliiii' o.'isi'.'i Is loucri'il to a point liclow ulin ti llio 
ic.Il l loll ^■allllot tako pl.iiT, til,irk siiioko ir.siilt.s ami 
pas'i's tliroiiuli llic lioilir arioiiipaiiiril, ill tile 
iiia|oi'il\ of casis, li\ iiiiliiinit li \ ill oca rfioii.s ami 
I'.11 lion iiiomiMilc 'I 111 -, i lolliiio may tic caused 
li_\ lloodiiio till' coinliimlioii I li.i.nil)cr mill a. larp' 
excess of cold .III' or li\ .1 1 iou I lie till' Hallies to iiiipiii}'e 
on till' cool .siiil.ire of till' liollcr tidies. AVIlcll lll.lek 
Mllol.c H fiiriiH d II I .iniiol lie I'oiisniiied III tile lioiier, 
no m.iKir Inn. iiincIi oWffcn is prisriil, lii'e.iiisc the 
cxisline li'iii pcr.it lire is niiicli liclou tlic icnilmn 
pond of tile comliiisldill' ni.liter in tlie smoke ’I'he 
alisi'iicc of lil.ii'k smoke does not nci'ess.irily nidn'iite 
compli'lc 1 ondiiisl loll, liccansc carlion monoxide 
.Old other I'oiiiliiisttlile may esi',i|M' nn.iei oin- 

p.uneil li\ e.iilion 'I'he oiil\ s.i 1 tsi.ii lory ua\ to 
ensnie eoinpli'li' .mil ■•mokl'le^s eonilinsi loll IS to 
mainl.ini .is ha.'li ,i teiiipi r.ifine .is possdile in Hie 
fllinaee. ,in .ideipi.ile snppiv ol air loi the njaelion 
(Ihoneli mil 111 I'xii'ssui' ipiani il les), and inlini.de 
niixlineol I he .1 ir itli I he i oni liiisl ilile eases. 'I'lii' 
a.vi'i,i"e speed Ilf the e.isi s tliroiifrli Ihe eondiiislion 
ehaiiilier ma\ I'eai h Hll to .’’ill fee^ per sei'oiid at full 
ratine, ,md np to li eh It of \olalile m.dter may he 
dislilled oil )ier pound of coal llnly a fl.ielioii of 
.1 seeiind, therefore, is availahle in m hieh the reaction 
hikes pl.iee If, liinM'M'i', all Insiillii'iene\ of air is 
pre.si'iil for Ihe tarry \a.ponrs, they may pass Ihronjih 
the lioilei nm oiisiimi'd and a lirow n smoke uill he 
I'liiitledat I he ehiinni'N . Hnni n smoke is. Hierefore, 
indie.it IV e of ereater fuel losses than lilaek smoke 

’I’he foreeonie ri inarks lead to the eonehision that 
the hielier the proportion of volatile malter in a 
eoal. Ihe more dillienll is smokeless eoinhiistion. 
In fact, il is fonnd in piaetiee that it is very dillienll 
indeed to Imrii completely fuels eoiitainnie more 
than .say HT",, of volatile matter. The famous 
Welsh steam eoals eonlani fielween 111 and I.")",, of 
volatile inatter and little ash . thev are freediiiriiine 
coals, that is to say the vol.itile niatli'i' distils o(f 
and IS ienited at a eoniparalively low temperature, 
and are ipiite easily eoiisnnied without smoke for¬ 
mation. lienerally speakinj;, so lone as a, coal is 

frce-hiirnin,i', the loui'r the volatile content the easier 
is sniokele.ss eomhlistion, 

Indiieed diaiiehl is eeiierallv sultii ieiil to eonsiiino 
eonipletely a yood yraile of hitniiiinoiis or .seini- 

hituniinoiis eoals that is, eoals, free fioin slacks, 
of vv'hieh Ihe e.doi'llie value is ahovi'. sav, lI.tHKI 
H.TIi I', per )ionml, the ash content is not hifj:h, 

and the volatile imiller is siieti that ij;iiition of the 
eoal is easily ohi.lined Siii'h eoals jreiierally swell 
and cake to some extent, and the resistanee to the 
How of air Ihronah the fuel lied whieh is thiis set up 
firings ahold a Ihoioueh mixing of air and fuel. 

I'nder indiieed diaiighi londitions, the fan has the 
double funetion to peilorm of drawing the air supiilv 
through the lire and ol pulling the products of eoni- 
hiistion through the holler It has heen found, 
however, vvdth certain classes of rnferior eoals having 
a ealorilie value helovv I l,tM.ill IkTh.ls per poutKl, 


and a high ash and low volatile eontent, and esjieeially 
if Ihe pro|iortioii of slacks i.s high, that complete 
eoinhiistion is more easily olilained hy a.sslsting the 
air Hiipplv lliroiigli the fuel bed. The " halaneed 
draught stokers ' have been designed with thi.s end 
ill view. In largi' |iovver .stalions the bunker eoal 
is of necessity a mixture of several ela.s.ses of fair 
and low graile qualities, and it is often advantageou.s 
to he able to use either indueed or balanced draught 
at will 

Fig. I shows a longitudinal section of the latest 
design of " eoinparl ment I v jie " balanced draught 
stoker of Afessrs. Habeoek and Wilcox, Ltd. The 
quantity of eoal burnt [ler hour i.s oolitrolled by 
varving the speed of Ihe grate by nii'ans of the eight- 
.speed epievelie gear-box interposed between the 
inaiii drive and the grate drive, and also by varying 
the thii'kiiess of the fuel-bed by inean.s of the guillotine 
door III front of the furnace t'losiiig-in doors are 
lilted to the stoker front, and bv iiieans of a forced 
diaught fan, an iindergiate air siipplv is fed into 
boxes mounted between Ihe up|)er ami lower portions 
of Ihe grille. 'I'he air leaves the ho.xes through a 
number of narrow openings of vaiiable width. The 
ho.xes are so projiorlioned that the air siipplv under 
e.ieli two fei't length of the grate is under control. 
When these openings are wide npen and the air 
pre.ssiiie is suitably adjusted, a balaiieed draught is 
obtained at the fiii'l bed. The boiler can be operated 
ns .111 indueed draught installation, when Ihe elosing- 
in doors are open and Ihe forced air siqqily is I'Ut off. 

.\ stoker vvhii'h has been di'signed for burning fuels 
with a high volatile eontent, and such waste fuels as 
washer sliirrv whieh are high in moisture, is the 
I'l.i.ss F underfeed stoker inanufaetiired by Ihe 
Ihiderfeed Stoker I’o. This i.s .shown in longitudinal 
and transverse sections in Figs. 2 anil 3. (.' (Fig. 2) 
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is a steani motor, the pi.ston of whieh aetuates simul- 
taneouslv the sliiling bottom, K, of the coking-retort, 
and the eoal ram, H, which drives the eoal info the 
retort from the bottom of the hojijH-r, A. The 
eoal IS thus carried to the back end of the furnace and 
is forced to rise in the retort, ultimately ovmrfiow'ing 
on to the hollow grate bars, F, whieh are alternately 
tixed ami moving. The moving bar-s work trajis- 
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rscly to the* retort, nnil roooive thoir motion from 
c rofkiiig haiH, H, sliown in I'ifj. .‘5. 'riie elinlvor 
(l(■|)osit(■(l on the duinjnng bars, K. 'I he air Mipply 
lers Ihe Ixix, Q. helovv the eokintr-retort and pint 
It ]xisst*s Ihronf'li tlie 0 |ienings, 1!, where it mi'ces 
ill the voliitile matter as it ]x\sses npuard tlironjtli 



the ini'andeseent fuel, Ihi’ temiK‘iatur(> of tin' re:i< tine 
^Mses heinf' thei'efore very Inph. 'I he reniiiinm'j; iur 
IS healeil on liiissinp through the liars. F (whnh ,u'e 
thus ki'pt cool), into the hoi air ehamher, From 
In n' till' air rises .and ]>iiss('s throuj^h the small span's 
hetMeen the liars into the eoki'd fiii'l. 

( '(Hiihii^liiin of the ciirlioii in (!:■'. cohi. 

'I'he reaction lieUvi'eti earhon and o\\j;('U has liei'ii 
studied by iminy ehemisls for o\er lIHI M'.-irs, but 
e\en to-dav' ds meehanism is not ek'arly iimlerstood. 
\t least two facts, however, appear to be established ; 
in) that whati'ver may bi' the eonditions under which 
rarlion and oxvpen mterai'l, both c.'irbon monovide 
and earhon dioxide are alwnys prodneed ; (/i) llnd. 
perfeetly drv earhon dioxide is not rediieeil by per- 
teetlv dr\'carbon, ('\en at brieht red h('at. It uoiild 
.ipjieiir, therefore, that no matter how excessive ina\ 
he the air sniiply passing through the ineandeseeiit 
1 like on the grate, earhon iiionoxule is always present 
111 the gases abin i- the coke, ,ind therelore an adeipiate 
'ipijily of oxxgeil above the grate, that is, in the 
eoiiibustion ehamher is vital. 'I’he laet that per- 
lertLy drv carbon di.nide and carbon do not yii'ld 
e.n'b'on n'lonoxide, I'ven at high temperatures, shows 
1 hat wader vajxiiir pla_\s ii. targe [larl. in the reiwtions 
hiking place on the grati', but tin' role of the Wiiti'i* 
\apour is, at present, unknown. Witter Viipour is 
.dways present in tlii' air pas.sing through the^ grate, 
.Old water is also jireseiit in the coid Ut'iiei', it any 
I .irhon dio.xide is |irodueetl in the lower kiyers ol the 
ineaiideseent coke it will he reduced to carbon mon¬ 
oxide as it passes through into the upper lasers, the 
.'.inoiint of carbon dio.xitli' so reduced Ix'iiig dependent: 
oil the jirevailing conditions ,\bove red heat 
carbon and ciirlion dio.xiih' react, under normal con¬ 
ditions, in accordaiici' ssith the et[Uidion, t ; t tb - 
I’t'O, but, at the same time, some of the mono.xkh' 
dis.s(iciiitt'S into carbi-n iind ciirbon ilioxide. Hence, 
ti revi'rsibk' svstem sei'ins to be si't up xs hich may be 
expressed, (J i-Cfb-V 20O. It will be notici'd that 
an incri'iise in volume ix-curs x\hen the reiu'tion 
proceciLs froiv. left to right ; therefore a (U'crea.se in 
pressure at any given lemix'rature would result in 
an increase in the equilibrium proixirtion of the 


monoxide, and nVe ni.'ni The dissociation of 
carbon monoxide being an exotherinic reaction, 
it is evident that an nierease in tern|H'ratlire at any 
given iiressure would f.ivour tin' formation of tho 
monoxide. This rexi'i'sible system has been studiisl 
by Khead and Wheeler, who foiniil (h.d thi' xi'loeity 
of the reaition between carbon and earhon dioxide 
at any given tem]x'rature is many limes laster than 
that at w Inch earhon monoxide dissociates at Ihe same 
lempi'iatiire. The lindings of llhead and Wheeler 
may be .siinini.iiised thus, the conibineil jiressures 
of Ihe gases being one atmosphere : 


r-lill:. 1 tlmr, I'. 
■‘-.0 
'C.il 
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It is not implieil, bowexer, that whatexer the 
teinpi'l'.iluri' of Ihe fuel bed m.iv be. the above 
|iropoi tioiis of monoxide .ind dioxide coi rcsiionding 
fo ihal teiii perat iiri' will be found in the gases as 
they leavi' Ihe fuel bed. These results le.id to the 
conclusion that Ihe kirger pio|ioi'lion of such g.ises 
is carbon monoxide, lint Ihci'c ilocs not .ippi'ar to 
have been much work done on Ihe .inalvsis of the 
ga.'ws imniedi.dely .diove llu' fuel on a chain grate. 

The combustion of 1 lb. of e.u'bou to tile dioxide 
is accompanied by a heat (volution of about l-f,t)(l(l 
If.'l'h I'., wherc'as only llllll 15 Th F. acconi|i.ini('.s 
the combustion to the monoxide. V direi'i loss 
thus ri'sidts of over l(l,(l(l(l 1!'I li L'. pi'l' lb. of ('urbon 
incomph'lcly buint The nn|iortance of an adeipiate 
air supply abovi' the fuel bed is, thi'refore. evident, 
and it IS of e(|ual iinpoitanee to ensure thorough 
mixing of tlu' air supply with the combustible gases. 
Till' best piaelical method of ai'hii'ving this is the 
avoidanci' of tliiii places in the fuel bed and of bare 
wings and dumping bars, since thi' incoming air 
will ta.k(' the liiK's of least r<'sistanei' and in all 
probability pass straight through till' eombu.stion 
ehainlx'r and into the tlui's. 

.\n ellieii'iil fiirnaei' is one in which as much as 
po.ssibh' of till' energy in thi' coal is converted into 
heat. The chief losses .iK' . 

(1) The heat carried awa,y by the nitrogen present 
in till' air r('(piired for combii.slioii. which cannot 
of ('oiir.se he avoided .Vlthoiigh I hi' dillieiiltii's 
seem to be insurmountable at present, a. probable 
future development will be llu' enrichment with 
oxvgen of Ihe air supply to Ihe furnace. 'The nitro¬ 
gen . fuel ratio will thus be n'diici'd. and much 
higher rales of combustion will be possible. 

(2) '1 he heat carried away by excess air over and 
above that reipiircd for eonibustiim. It is impossible 
to burn any fuel with tlu' theoretical air supply; 
■it least 2.'>‘’,| over and abiwe this is reipiircd when 
burning coal on a grate. The actual excess required 
depends entirely on Ihe eharaeteristies of the coa' 
and cannot be caleulated. 'I'hat air supply is 
adequate which will burn the coal with the prodiiction 
of tho highest amniiut of earhon dioxide in the Hue 
gases, unaeeiinipanied by eombust ible gases. 

If carbon could be burnt with the theoretical air 
supply, the gaseous products would contain 21‘lo 
of carbon dioxide. 'The average senii-bituminoiis 

j>2 
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coiils coiitaiM .‘(---t'X) of hydrogen, ami the gaseoii.s 
])iodiiels ohliiined by biiniing the.so in thr- theoreli<ul 
Hif Nii|)[ily Mould contain 1X5% o{ eai'hon dioxide. 
It should be po.s.sible to obtain 14",', of earlaui dio\ide 
in the «aste gases after eoniplete coiiibustion of a 
coal of fair (jualily. this lepri'seiitiug about 
(IS 5 14 d) lot)",', of evi-ess ,iir, lhal is, .slightly 
over .‘ftl'V,,. With a lou-gr.ide coal like duff, it is 
almost iiiipoKsible to obtain eoinpletc eoliibiistion 
Mith more than III ll"„ of carbon dio\ide. 'I'hi.s 
represents S.5'',, ami 711",, of l•'^ee.ss air. By exi'reisiiig 
careful eoiitrnl over tlu' furnace, this excess air can 
be kept .it a. luinimiiin, but it cannot be eliminated. 

(i!) The sensibli- heat in the ash and clinker cannot 
be reeovereil, and fortunately it is not high \"ery 
heavy losses may, lioweMM', bi‘ ineiirred by the 
imprisonment in. or absorbtion by, the ash of car¬ 
bonaceous matter The fusion temper,it lire of ash 
varies considerably, but is gener.illy belui’en ufioiit 
20(10' and 2S00 h' (100.7 'and 1.710 ('), liemg usually 
loner in a rediieiiig than m an oxidising atmosphere. 
If the ash soltens during its passage through the furn¬ 
ace, ahsorptioii of eaibon by it is ine\ ilabh'. thus ef- 
feetivelv prevent mg eombiist ion of lhatearbiai. Pieces 
of coke may also be imprisoned in Ihe clinker and 
<amseipicully would be isolated from the air supply. 
If a co.il I out,tins 25",', of ash and Ihe asfi contains 
20",', of <-ombusl ible matter, a direi.-t lo.ss of (20 lOO) 

25",, lU’ .7",, of the coal is incurred ; this loss is 
dillieiilt t i> avoid when the ash lias a Ion fusion point. 

.V high furnace temperature is c.s.sential for high 
ellieieiiey This is obtained by burning tlu' fuel 
eompleteix at as high a rate as possible, xiith as little 
excess air as possible. With finds containing iiiuen 
volalile matter, higher rates than 25 .'{0 lb. of coal 

per .sipiaie foot of grate area jier hour cannot, gener¬ 
ally speaking, be maintained mtliout the produetion 
of smoki'. 

Some fuels are met with nhieli arc not tree burning 
although they may contain over 15",', of volatile 
matter These can only be consumed eomjikdely 
under forced draught, n heri-by a more thorough 
mixing of the fuel and air supply is obtained 

The compartment type balanced draught stoker 
shown in I'ig. 1 may be used for these finds. If the 
ojienings of the forced air boxes arc made narrow, 
Ihe nndergrate air supply leaving them, is diviiled 
into many streams travidling at a high velocity. 
The air pressure reipiires to be increased over that 
necessary for balanced draught conditions, but the 
narrow openings obviate too large an e.xcess of air 
pa.ssing through the find bid The elTeel js, in fact, 
Hiniilar to that on a blacksmith's forge. 

It has been found advantageous to wet a coal 
containing nimh diilT or slin k. The actual effect 
of this Met ting is not (dearly kimn n, but in .spite of 
the loss entailed in evaporalmg the added water, 
the following facts indicate the benefits which are 
obtained : A higher percentage of carbon dioxide 
in the flue gases and eonseiiiiently a higher furnace 
temperature ; an increased fuel consumption jier 
square foot of grate area ; less combustible matter 
in the ash and clinker, which is more friable and easier 
to handle ; a more uniform density of the fuel bed, 


with consequently a more even distribution of the 
air throughout it. 

When burning low-grade coals the furnace tem¬ 
perature is never as high as when burning better 
coals, partly owing to the lower calorific v'aliie of 
the former and also to the greater excess air reijuircd 
for eomiiletc eombiistion. 

The holler. 

The transmission of heat from the tire to the ab.sorb- 
ing surface takes place in two ways: by direct 
radiation from the irieandeseent fuel on the grate 
and from the llame in the eoinbu.stion chamber, 
and b\’ eonv'ection and conduction through the water 
tubes from the hot gases traversing the boiler passe.s. 

Miiiliulio'i. Probably the larger firoportion of 
the heal ab.sorbed by the boiler is radiated 
to it, the energy .so received by the gas side 
of till' water tubes being conducted by them, as 
sensibh' heat, to the water on the other 
side. iStefan found that the amount of heat radiated 
from an iiicande,scent " black body, that is one 
with a dull surface, is proportional to the fourth 
power of its absolute ti'inperatiire. 'I'he value of 
this law from a fiirmiee operating ]ioinl- of view is 
exemplified by tbe ease of two fiiriiaees. the tem- 
lierature of one being 2,70(1'’P. (KJTO 'C.) and of (he 
other 2700 ’ h'. (1-1X1)'('.). The latter furnace theo¬ 
retically radiates more heat- than the former in the 
ratio of nearly I'.'M, that is to .say, that increasing 
the furnace (emperatiire hy 200 Jf. from 2.700’ F. 
results in about oO",', more heat being radiated to the 
absorbing surface lienee the supreme importance 
of maintaining as high a furnace temperature as is 
consistent w it h eoinpletc and smokeless eomhustioil. 

Cotn'ccliiin oikI nimltirHoii.— U the iqqio.sile sides 
of a steel jilate I in. thick and 1 sip ft. area are 
maintained at a constant temperature dilferenee 
of 1 F., 1.70 B'l'h.Lh will be eondueted through the 

plate, at a uniform rale, per hour. If the tempera- 
fiire dill'ercnce is (I' F. and the thickness of the 
])late is t in . the amount of heat passing through 
eiudi sipiare foot per hour will be 450(/,'f B.'Oi.th 
If the lcnii>erature on the gas side of the water 
tubes in a boiler is 1000'h. (X70'(!.), and on Ihe 
water side is .700' h. (2()0'’ (k), the amount of heat 
passing through a ,hiu. thick .steel plate will be 
4.70-:llO0 X ;{ = l,':i20,f)(K) B.Th.U. per square 
foot ])er hour, which is eipiiv’alent to an evaporation 
of 1,1120,000 070, or nearly l-IOO lb. of waiter per 

square foot of heating .surface ]>er hour, fn actual 
practice, between .5 and 0 lb. of water are evaporated 
per sipiare foot per hour. This enormous dilferenee 
is e.x])lained by the presence of a iion-eondueting 
gaseous film on the gas side of the water tube and 
of a waiter Him separating the water from the tube 
on the other side. It has been found that a better 
heat transmission is obtained by maintaining a 
high v'elocity of the hot ga-ses and also by causing 
thc’rn to How at right angles to the tubes rather 
than along them. The object of the horizontal 
and x'ortical baffles in a water-tube boiler is thus 
explained. The above calculation also shows that 
the material of which the tubes ^re made and the 
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ihicknoss of the plate make little difference to the 
lioat transmission. 

Owing to the fact that the waste gases leave tlie 
boiler unit at a higher temiKTature than the air 
^npnly enters it, a eertain proiKUtion of the heat 
m t he coal is lost, which is roughly 100</T"i„-where. 

I F. is the teniixirature of the gas and T“ F. the 
ti-mperature of the funiaee. The temiK-rature of 
the gases leaving the boiler i'self cannot be lower 
tlmn'the saturation temxx'rature of the steam; thus, 
m the case of a boiler working at ‘i.'iO lb. xm>ssure, 
ithe tem]>eraturo of the gases cannot be lower than 
fJU'’ F. (210'’ C.). Tn practice the gas temperature 
IS always much higher than the saturated steam 
temjH'rature. Some of this heat is, however, recover- 
ible either in water economisers which ]iroheat the 
teed water entering the boiler, or in air heateis 
ahieh jirehcat the air-supply for the o.ombustion of 
the coal. 

Any factors, therefori*, which result in a ]K)or 
lieat transmission through the boiler heating surfaei; 
and give rise to too high waste-gas temis-ratures 
(such a.s scale or (brt on the tubes or shoit-eircuitiug 
of the giises betw'cen ])as.ses owing to faulty battles) 
will lower the ctticiency of the unit. 

Another source of loss which should not be over¬ 
looked is the dissipation of heat from the boiler 
walls and the steam piling. The latter can be 
ehcaply and ettieiently lagged with a pri'paration 
of magnesia and asbestos. An ideal boiler casing 
would lie a thick brick w'all lined with white glazed 
tiles on the outside; this would, of eonrse, be 
iiiiich too eostly in practice. .Modem practice is 
to enclose the boiler in a double steel casing ; the 
iininilar space contains stagnant air which is an 
ellcetivc heat insulator. Tiio.se boilers which are 
encased in brick walls should be thickly tarred 
oil the outside to ])ri-vent the inliltration of air as 
far ;ls [>nssil)lo. 

Pifln ri-'icd furl. 


I’liherised fuel is not u.sed extensively in this 
eountry for steam raising xmrposes, but during 
Itcfut rapid -^irideH in this dinM*tutn Iia\o 

lieen miule in Ameiie.i and on the Continent, and 
.-Iieeessful results ohtaincil. So far as our present 
exiieriencc enables us to judge, low-grade fuels 
can he etticient Iv utilised under boilers by x>ulyerising, 
mixing with till' ni'cessary air, and burning the. 
niixture under the. same conditions as a gaseous 

d'he very large surhu e urea of the C()al-<luwt ejisiires 
such an iiitiniate niixture with the air supply that 
combustion is completed with a much smallei < xi css 
of air over that theoretically i-eipiired, and a much 
lower content of combustible matter m tlic asli 
than is obtained with chain grate stokers. 

ft is only intended here to outline very briefly 
tin- two general systems which are adopted, illus¬ 
trating one e.xample of each. 

In the “ central sy.stem,” which is generally 
adoiited in large installations, the coal required liir 
a number of boilers is x>rei>ared in a central pul- 
verismg plant. Tho ixiwdered coal is stored in 
bunkers and conveyed to each boiler through a 


pijie line by a screw'-conveyor or other suitable 
means, and is luially blown into the furnace iw a 
cloud in the necessary air-sujqily for combustion, 
by means of a fan. Damp jKiwdered coal has a 
tendency to cake rather than to flow easily, and 
for this reason it is usually necessary to reduce tho 
moisture content of the original coal to 2 or 3% 
by driTiig in a current of hot air. I nfortunati'ly, 
the tirying iilant adiLs considerably to the cost 
of tlie installation. I’lie latest arrangemi'iit of the 
" Lopiileo ” system of the Underfeed Stoki'r ( o., 
LUl., is shown in Fig. 4. T'his installation is at 
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present being erected lor the tSociete Anon^ine 
Union d'Klectricite. at their Vitry Power Station, 
Paris There will be four Delaunay-Helleville Isiilers, 
each evaiiorating 14(1,(100 lb. of water with a eoa 
consunqition of nearly (1 tons jier hour, at normal 

load. , 

The coal is dried, in a poHum of Du- Hue-gases, 
on its wav to the piiUcriser, where it is lifted by 
means of a xilough and thrown between the rollers 
of |{avniond mills. The ]Hilverised coal is earned 
awa\ in an upward cm rent of air, sux>pli<“d by the 
exhauster, to the cyclone sepaiator. The coal 
settles in the storage bunker, the air returning to 
the pulveriser. There is, t lierefore, a closed circuit in¬ 
cluding pulveriser, exhauster, and cycloiK’ separator, 
thus eliminating the danger of ex]>losion m the 
boiler-house through tlie presence of line, coal dust 
in the air. 

There are ten burners to each combustion chamoer, 
the oapacity of whicfi is 12,(KK) cb. ft. above the 
waiter-screen. The xirimary air for combustion (s 
.already mixed with the coal when it (-nti-rs the 
combustion chamber. The secondary air, winch is 
preheated b\ passing through the liollow furnacii 
walls, is admitted through isirts m the front wait 
of the furnace. 
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Ill llic "111111 Mstciii llicii’ I'. .1 j>ul vi.tIsit for 
iHili liiiil(>r furiiiii'c Xo liuiikiTM or |)i|)i'-lini' for 
Oil- |io\Mlcri-(l fiii‘1 ;irf rf((iiiri'(l. iinil, {roiu-rallv, 
It i.-i not ii<'i'i-.n.'irv to ri-diK'i- tlic inoiOiiro coiiti-iit 
ol till- riml liclow It)*’,,. A 1y]iU':il -liiatlt is Oic 
"'I’lirlio ' piilvcri.sor inaiiufactitrcil l)\ tlif I’oHilcrcd 
Kiicl I’lant Co, winch i.s shown, with tlic top cover 
rciiiovcil, in Kit.' o It con.sists cs-si-ntially of a 


I’arricd through th<' boiler, the a.sh may be dis- 
eharci'il in <‘itherOie liquid or .solid state. Provideel 
that the eonihustion ehamber is not too large, the 
a.sh can he maintained above it.s fusing teni]K-rntuie 
and di.seharged in the liquid state. 'J'here is, how- 
e\er, a tendi-ney for the liquid u.sti to flux with the 
brii kwork if its 1em|X'raturo is too liigh, anel, on 
the other hand, if tin' teuqa'rature drojts the ash 
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stet‘ldint‘d i'\liiiil<‘r (‘ontaining a liigh-spei-d shaft 
eo-axial with it, on which are nioiinted (I) a fan 
whii-h draws air through tin- eylindi-r. and (L*) sti-el 
beaters so arranged as to ihvide th<- pulla-rising 
eoinpait ineni into four sei tions 'riii-ri- is ample 
elearanei- lietween tli(> beater tip.s and the steel 
lining. 'I'he coal falls on to a ihsliibnlor which 
feeds it into the lirst section of the |iiilrerising eoni- 
IKirlnienl, when' it is Mokaitli agitated. 'I'iie 
.smaller coal is drawn through e.ieli section until 
fine enough to be di.setiaiged by the fan into the 
furnace. 'The larger coal lags bi'hind, owing to the 
high eentrifugal force, until it is small enough to 
hi' earrii'il away. The linem ss of the coal is therefore 
delerniiiK d by tin- sjieed at which the air passes 
through the ex linder, which is under control. 'I’he 
seeond Ian show n in the illii.st rat ion is external to 
the pulxeiiser. and supplies the secondary air for 
eoiubiistion, wliii-h max be cold or pri-heated 

'I’he presenee ot " tramp " iron in tlii' coal is a 
tiouree of dangiT to the piilxi-ii.-’ers. If it i.s present 
in large (piantities a inagni-lie se]i,irator is iieee.ssary, 
1ml advent it ions jiieces ol iron are usually ehiiiinated 
by some device peculiar to I'ach plant. 

'I'he dis|M).sal of the ash ]iiddueed when burning 
^Mixx’dered fuel under boilers has proxed to be a 
xlillieiilt prohleni. Xegleeting the grit whieh is 


may yield a iiasty mass whieh might choke thi' 
outlet, I bus necessitating a eonijilete shut doxx'n of 
the plant 

Tim eomhii.stion ehamber may be built large 
enough to ensure the temperature of the loxxer 
portion being beloxv till' fusion jKiint of the ash, 
whieh may thus he discharged in the form of dust 
or nodules. 'I'he eombiLsI ion ehamber shoxvn in 
Kig 4 is titled xvith a water-screen xxhieh consists 
of a number ot tubes connected to the boiler. This 
screen is an elTeetivi' portion of the boiler heating- 
surface being subject to the radiant heat of the 
furnace, ami the temperature in the ash ehamber 
below it is alxxaxs loxver than the fusion point of 
the ash no niatter xxhat the operating conditions 
max' be 

Some of till' more exident advantages of piilveri.scd 
fuel liring oxer eombustion in a meehaiiical stoker 
are briellx thus : 

(1) Higher boiler ellicieneies are jxi-ssiblc oxving 
to the loxxer excess air required for complete com- 
huslion and to the lower projiortion of the com¬ 
bustible matter left in the a.sh. 

(2) Huring no-load |K'riod.s the fuel can be cut off, 
thus eliminating banked firx's and stand-by losse.s. 

(I!) Practically all grades of fuel can be easily 
burnt. 
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(t) 'rill' lontrol over llie furnaoo Is nmeli luoro 
silile, and the fires enn lie instantly adjusted 
,1 any desired lioiler rating. 

■fill' tlianks of the author are due to Messrs, 
.ilieoeU and Wilcox, ]dd.,the T’nderfeed Stoker Co., 
td , and the Powdered Fuel f’lant Co , Ltd., for 
leir generosity in lending the blocks u.sed for 
lust rating this jiap'r, and in sn])])lying information. 

Dlscussion. 

Dr. (1. Weym.xn said that the ellieiency of the 
icneration of elee.trieity from eoal was in any ea.se 
M'r\ poor in eoinparison with other methods of power 
priiduetion and therefore too much attention could 
iiardly be given to the .subject. As Mr. Coates had 
pointed out, there were still available large quantities 
of low grade and wa.ste eoal which could be used for 
the ))Ur]iose, It seemed that for several reasons the 
loal should be either carbonised or coini>letely 
g.Lsilied and the products burnt afterwards in the 
boiler [ilant The volatile matter ill coal needed so 
huge an excess of air and required so large a com¬ 
bustion area that high clfieieneies were almost 
impossible, d'he smoke and burning gases obscured 
,1 considerable proportion of the direct radiation 
Irom the red-hot solid fuel, and it was very doubtful 
it the boiler actually received the amount of heat 
bv radiation from the tire that was usually reckoned 
on The boiler |)lants of to-dav ap])eared to have 
been entirely designed in relation to the combustion 
ol the volatile t>ortion of the fuel and deiiended iqion 
the tlaine heat and eonveeted heat of the excess of 
•ur |)assing from the fiirmu'e, and it was, in fact, 
customary to direi't radiant heat back on to the 
lire in order to obtain accelerated eombiistion of the 
volatile matter. If the volatile matter were remoYcd 
anil the solid fuel then burnt under Ihi' boiler, the 
ho ler and turnaee could be designed to take lull 
ailvantage of the radiant beat and would eertamly 
be smokele.ss and more ellieient. 

I’lioi. Biiiscoi; )iointed lait that in the eoinbiistion 
1 haniber the (lame it-i If radiated nmeh heat What¬ 
ever the theoretical e.xplanation might be, the experi¬ 
ments of Niehokson showi'd that in an oidinarv 
bineashiri' boiler the greater priqiorlion of the total 
evaporation occurred in the immediate iieighbouihood 
of the furnace. Present, practice in boiler furnaces 
I'epre.sented a mere opportunist development* of the 
ordinary kitchen range and employed a |irinciple 
which was e.sscntially unsound. 'The fuel bed m 
aiiv ordinary furnace was both a gas-]irodiieer and a 
means, frequently the sole means, whereby secondary 
air was admitteil to burn the gas produced It 
was iiietheient, irregular in action, and uneontrollable 
III both functions. Conditions which ]ironioted 
formation of combustible gas hindered the siqqily 
ot air to burn it, and I’lVr rciwu ; so that it was 
dillicult to attain and (piitc impossible to inaiiitain, 
even ap|iroximately, a correct adjustment ot air to 
combustible matter. Clearly it would be mueh 
sounder to make the fuel bed clfieient ns a gas-]iro- 
ducer and relieve it entirely of the function of siqiply- 
ing air. It would then be possible, by means of 


projK’rlv designed ducts and adjiistabl ■ ports dis¬ 
tributing a single forced or induced air .siipplv, 
to maintain a jiroper ratio betw'een the juimary air 
supply (which would Ix' wholly used in the proiluetiiui 
ot combustible gas and might receive a (iriqH'r 
addition of stcam-to lontrol fuel-bed tcnipi'ratiires) 
and the secondary air siippIv, which could be nuiin- 
taineil, within a few per cent., at the rate reipiired 
for eomjilete eombiistion. 


TRAVANCORE ESSENTIAL OILS.-II. 
OIL FROM THE LEAVES OF GALA- 
MINTHA UMBROSA, BENTH. 

1!Y K. n. MOUnclLL, n .V (CV-XTAII), use (ol.vsoovv). 
Ale. 

I'rdi liihiiii I) noli. 

The herb from the leaves of which Ihi' oil vv.is 
obtained grows wild in some localities, notablv 
Wapuram, Aviir, in Travaneore, and is locally 
known as Kariinthumba (.Malayalaiii luirl, black) 
The leaves and the root jios.se.ss a strong, pleasant 
and eainplioraeeous aroma, due to the (ire.seiu'e of an 
essential oil which doi's not appear to have been 
examined before 

.-\ large ipiantily ot the leaves was eollei ted for the 
author m September, lit'dll, bv ,Mr I. C Cliacko. 
Director of liidu.stries, and distilled with steam in an 
air-drv londition (moisture ; -Itl",,) in a large co]iper 

■still, when a (l•;^,■|",, \ ield, calculated on the dry leaves, 
ot a light yellow oil jiossessing a .strong, rather com¬ 
plex, but not unpleasant odour, was obtained. 

The oil had the following characters . O-SH.'i.l ; 
iin"^ l-TTbO'. |a||)^’=- T.'i'lld acid valiiix ((■'>; ester 
value, L)-’,); ester value alter aeetvlation, 4th7 , 
aldeliules by the neulral sulphite method, 

The oil was insoluble in alcohol, sparinglv 

soluble in S.'i",, alcohol (7'b vol- ), soluble in llll",, 
alcohol (tc" vol). 

In view of the low dciisitv and rcfiactive inde.x of 
the oil, the dillieiiltv with wbiidi it di.ssolves, even in 
I alcohol, and the estei values, it would appear 
to consist mainly of hvdrocarbons Only 711 ce. of 
the oil were available lor the lollovving investigation. 

Fiiirliiiiiiil (il^lilliilioii, 

The oil dried over anbvdrous sodium sul])hate was 
ilistilled under reduced ]iressure, iirst over a boiling 
water bath (tractions L- It) and then rapidly over a 
tree tiame, and the tollowing fractions were obtained. 
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Kraetions I, 2, and It would appear to contain the 
same compound. TTaetions 1 ami 2 were mixed and 
distilled reiieatv'dly over sodium under atmosjiheric 
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piissiirc, :iiiil Hiiatly 12 c.c. of a colourless oil Merc 
ohlaitied, of b.]). I7()' 177’: iP’’,, 0• 8.705 ; iii,-’’ - 
I ■ f700 ; «!)•’'’ —7!! ;15". Mjinioiieiie has b ]>. 175'- 

170 ; il, (»-8472 ; . 1-4740; a,,™ -= 105 . 

Ilroniiiiation of flic oil yielded a balofien derivative 
ubieb i)roved to be /-linionene tetrabroniiili-. 

In .spile of rejieated fraetioiialion an<l ilislillation 
over sodium, tb<' /dinionene .si-])aiated from this oil 
M'iis heavier but had a hi^xher refractive index than 
pure /dirnoneiK-, |irob.dil\ due to the presence of 
small (planthies of another hydrocarbon, which, 
howevei', could not be S(^paral(‘d. 

Frdiiioti 4 - 'I'lie aldeh\de content of this fraction 
wa.s found liy the sodium bisul[ihile method to be 
lt»",,. The residual oil had un^" l'4!).‘ft) ; an™ 
! .7-4’; il-”,, t)-!l20;t. It W'as soluble in ,'!-4 miI- 
nines of 75'h, alcohol. At. this stafie, unfortunately, 
the small fpiantity of oil r(‘mainini( wa.s lost. In 
\ iew’ of the ready solubility in alcohol il wiaild 
ajipear to be an oxyitenaled product. 

Sii III Hum/ 

1. 'I'he essential oil from ('iihiiiiiiillui iniilini‘‘a, 
llenlli , IS rieli III liydroearlions. 

2. It eonlains /-limolieiie (about <>.7'!(|), an aldeh\de 
(t)-5",,). an ester, and an alcohol (12",, if ('joHihH)- 

.'{ Ouiiiir to its hijrli hydrocarbon content, the 
oil is not e\]iected to be of much direct use in per- 
fiimerv. 

'I'he ('heniisl ry Laboratory, 

11.11 the .7raliaraja's ('olleee, 

'I'rii andnim (Travaiu ore). 


THE ACIDS OF CAMEL HUMP FAT. 

IIY .NOI!M.\,N MeCLEI,I..\Nn. 

'I'he hump of a yoiiiip but fnll-prown and health\' 
camel {('hiikIus ih'oiiKilariii.i) which died recently 
in the Wellington (N.X.l Zoological (Jardens, con¬ 
tained 80 111. of fat uith only a small amount of 
eoiineefiw tissue. The investigation of the acids 
of this fat, Mbieli was steam-rendered, forms the 
.subject of this note. 

'I'be only ligures found in connexion with camel 
fat. are the following by llenriipies and Ifan.senh— 

* \ lull I hnliii iTh *'J'.ii'f hoiiii'-i In .8 Hiitiilli\[('iin." 111 . ISu . -oi hIsd.IC'- 
im. il . 4U.'. 


I'lit, value. .Setting point. 

Hide . .. .. 3M-7 

HUunnrli (onicnt) .. y.T'0® 

'Fhe x'alue.s obtained by the author for camel 
hump fat are :—5 0-872 ; m.p., .45°—46° ; insol¬ 
uble fatty acids, 1)2% ; unsaponitiable matter, 0-4% ; 
.saponiliealion value, 20."'—20() ; iodine value, 47-4 ; 
m.p. of fatty acids, 4,7°—46° ; titrc value of solid 
fatty acids, 210 — 211 . 

'The fat \va.s sa]ioni)led and the .solid and liquid 
acids were separated by crystallisation from alcohol. 

Siiliii tirifl.i. - 'I'he mi.xture of solid fatty acids after 
csterilication with ethyl alcohol yeilded two main 
fractions on repeated fractionation at 15 nun. ; 
(I) b.p. 1!).7°— 200'and (2) b.p. 210°—21.7° ; there 
was also a small residue boiling above 215°. 
Fraction (1) was identified as ethyl palmitate by 
its m.p., the m.p. of the methyl ester, and the m.p. 
and mol. wt. ot the free acid. 

Fraction (2) on similar grounds wh..s iiroved to 
be ethyl stearate. 

No pure .substance could be isolated from the 
inti-miediate fractions, which ajipean-d to be only 
mixtures of |)ahnitie and stearic eaters. 

'I'he residue boiling above 215’was found to eonsi.st 
of inqiure stearic acid. It is eoneluded that no 
higher fatty-neids are present e.xeept possibly in very 
small quantity. 

IJquid (/rirf.s-. —- Lewlcowitseh's modification of 
Hebner and Mitehell's bromide test having .sliown 
that .aeid-s giving tetra- and hexa-bromi<ies xvere 
ab.sent, the liquid acids were eonx'crted through the 
potassium and lead salts into the acid, and this into 
the barium salt, which was rccrystidli.sed and the 
acid then liberated. 'I'he oily acid had nip. IT', 
mol. wt. 280. From these r('sult.s, the lead content 
of its basic lead salt, and the fact that it was con¬ 
verted by nitrous acid into elaidie acid and by 
alkaline jiermanganati- into O.iO-dihydroxystiuiric 
acid, a/.i'laie acid, and ]ielargonie acid, it xvas proved 
to be oleic acid. 

'I'he acids luesent in the fat are thus ])ahuitie, 
stearic, and oleic acids ; the approximate composition 
of the mi.xed fatty acids is palmitic 47%, stearic 
16*’,',, oleic 17"),. 

'The author wishes to thank Frofe.ssor Masterfield 
for a (plant ity of material. 

Cawthron Institute, Nelson, N Z. 
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arylamine salts of the naph- 

THALENESULPHONIC ACIDS. 1.—THE 
SALTS OF 2.6- AND 2.7-NAPHTHALENE- 
DISULPHONIC ACIDS. 

BV K. B. I'ORSTKK, D.Sr., BII.O., F.t C'., ,\NI) C. M. 

KKi'H'OB'nr, .A.I.C. 

'I'lii' arylumino salt.s of i\a[)litliak'ii(‘su!|))i(iiiic 
a<iilM have been mentioned by various aullior.s, but. 
liilliorto uo pysteiuat.ie study of any one .sulplionie 
acid has been jMililislicd (rf. Krduiaiiu and Suvein, 
Aiinaleu, 181)11, 275, 21)7 : I’crkin and Cope, ('hem. 
Soc. Trans., ).8t)t, 65, 845; And)ler, .1. Ind. Kiik. 
Chem , 192t), 12, 1081 ; Lynch, i/jid , 11)22, 14, 1)64 , 
Wales, ibid. 11)22, 14, 111? ; I’erkiii and Sewell, 
,1.. ll)2:t, 27 T). 

'I’he 2 0 and 2 7 acids can be readily purilii'd and 
idcniilied by means of their ar\lainine salts and in a 
much easii'i' manner than by means of their inoieanic 
salts. The salts with amines ililTer widi'ly in .solu¬ 
bility. Thus the 2 b acid can be readily separated 
from the 2.7 by means of the aniline salt. Ceitaiu 
amines, which are associated technically and uhieli 
ale not easily separated by oi'dinaiy methods, can 
be separated by means of their salts with 2 (i- and 
2 7-disiilphonic acids. 

The salts of the 2 b acid are usually spariuely 
soluble III cold water and have a. \er\ hmh mp or 
aie uifiisible below llbO , whilst those of the 2.7 acid 
.ii'e much more soluble and melt at lower tempera- 
lures, and aie olteii ditlic.iilt, to ciastallise from an 
.iH'icoiis solution. The, aiwlamiiie salts of these 
ac.ils may be obtained by se\eral methods ; 

( 1 ) .Vdilit ion of a cold concentrated solution of 
the hydroiddoride of the ba.se to a. cold coii- 
eentraleil solution of the sodium salt of (he 
acid and alloMmir to stand. 

( 2 ) .\dditioii of boiiine; concentrated solution of 
the hydrochloride of base to a boilinir eoncen- 
Iraled solution of sodium salt of the acid, 
concentI'atine, and extraetuie the precipitate 
with alcohol if necessary. 

(II) Addition of the sulphate of the base *to the 
I’alemm salt of the acid. 

(4) Addition of the free acid to the free base with 
the addition of a little hydrochlorie acid. 

Molecular quantities of acid and amine were taken, 
but a sliehl exce.ss of amine and h\droclilorie acid was 
always added. In ffciieral the salt eryslalli.ses on 
eooliiig and standinj', but in a number of eases the 
mi.vtiire had to be concentrated and in some cases 
evapoiated to dryness, and th<‘ residue e.Ktracted 
with alcohol. A large e.xcess of the amine tends to 
inhibit crystallisation. 

The salts, obtained usually, consist of I mol. 
of the disulphonie aciil with 2 mols. of a monoamine, 
or 1 mol, in the case of a diamine. Acid .salts, how¬ 


ever, can be obtained of 1 mol. of base and 1 mol. of 
disulphonie acid, depending iqion the relative quanti¬ 
ties of each used. 

All the salts are more or less soluble in water and 
also ill etbyl alcohol, though in the latter solvent 
the solubility is usually much less, Xo other organic 
sohent (except, in a few cases, methyl or amyl 
alcohol) was found satisfactory for reirystallisation 
purposes. The salts can be ]ireeipitated from an 
,alcoholie solution by th<’ addition of ether, acetone, 
ethyl acetate, ben/.ene, etc. The m.ijority of the 
salts form supersaturated solutions wliieli only 
erystalli.se on long standing or prolonged stirimg. 
Ill most eases the salt is hyilrolysed im boiling in 
aqueous solution ; hydrolysis also occurs in aleoholic 
solution, though this can be jirevented by the addition 
of a small quantity of hvdrochloric acid or the 
hydrochloride of the base. In the ea.si' of the more 
sparingly soluble salts, the hydrolysis is not so very 
marked. 

Till- purity of the s.dts has been elieckeil by three 
methods, (l)m.p, (2) titr.ition, (It) solubility. The 
titration was carried out as desi-ribed by I’erkin 
and Sewell (foe ril ), a ipi.mtity of the salt sus¬ 
pended ill water being heated to the bod and then 
titrated with A'/ll) sodium hydroxirle. using jihenol- 
phthalein as indicator The cud-point is shai|i. The 
solubility was determined by evaporating to diy ne.ss 
a weighed volume of the saturated solution of t be salt. 

Pri ion of lltr /Hill’ 2 (i mid 2 7 iirid'i. A 

mixture of 2 ti-, 2 7-, ind I .li-disulphonic acids|irepared 
by sulphonalmg naphthalene in the usii.d manner, 
was .Se[iarati-(l, bv the usual met hod, into the crude 
2.(> disodiinn salt and the 2 7 disodium salt , the 
latter contains a eonsiderable percentage' of 1 (i salt. 
They were then piirilied bv means of the aniline .salts, 
ft is necessary to allow sullicieiit time for the aniline 
2 7 salt to cry.slalh.se out, as higlilv su|ier,saturated 
solutions are formed which are \crv dilliiailt to 

crv.stalli.se, espei'ially when the 1 (I aciil is also 
present. The aniline l.li salt is more soluble than 

the aniline 2 7 salt. The yield obtained is about 

(il)",i of 2 6 .iciil and about lit)'’,, of 2.7 acid, the 
remainder being chielly the l.ti acid. 

,\ll the haloccn-snbslitiited aniline salts of 2 7 - 
naphthalenedisiilplionic acid assume a reddish colour 
on exposure to moist air, and especially if very slight Iv 
imiiure. The 2 7- and 2.(i-na])lilhaleiiedlsulphonates 
of dimethy lanilnie, dietby l.iniline, and (piinoline 
weie dillieidt to i.solate, as were, also the mono¬ 
methyl- and monoetbyl-ainline salts of the 2.7 acid. 
Ill all I'a.ses the arylamine salt of the 2 7 acid was 
more soluble and of lower m.p. than the corresponding 
salt of the 2.0 acid. 

In the laboratory the ^-naphthylamine salts are 
convenient, for obtaining the acids in a pure stale, 
as ; 8 -naphth\damine 2 , 0 -naphthatcnedisulj)honate is 

u 
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only .sparingly soluble in hot wafer, whereas the 
eorres|)on(ling .sail of th(! 2.7 acid is imieh more 
jcadily soluble (about 2 parts per 100 ) under the .same 
eondif ioirs. 

'I'bo ^-napblhylainine. 1 . 0 -disulpbonate was found 
1o b(! more, soluble than the 2 7 salt, ami if present 
in not too large a (plant ily, Mill n iiiain in solution 
while the 2.7 .salt crystallises out. 

In the ease of the i ing-substit uted amines of the 
benzene series, t he s.dts of ort ho eompoiinds are more 
soluble than those of the iiieta, and tliose of the nieta 
more soluhle than those of the para. 'I'he increase 
in melting point .seems to follou' in the order, ?/;, o, p. 
't'lie sojuliihty 111 alcohol is usually in this order also. 

'I'wo salts of 2 .li-na[lilthalenedisiilphonie .leid with 
■p toliiidine Meie obtained, an acid salt eonsisting of 
I mol of the base and 1 mol of acid, also a normal 
salt (2 mols. of base and I mol ol acid), the former 
being much more soluble In all other ea.ses only the 
normal salts ol monoamines were prejiared 

'J'lie salts of di.inimes consisted iiuariably of 

1 mol base to 1 mol acid. 

.All melting points letorded ari' (oiieeted 

I'^i pi I irurn/ii! 

Aiiilnu ’J~l-)iiipli.lli.iiliu<'(lhiilplutii(ili‘. .\ hot solu¬ 
tion of 111 ee ol aniline and 2 o e.e of eoneentrated 
liulioehloi le .leid 111 Itltl e e. of water was ailded to a 
hot soint ion of d.i g of eiaide sodium 2.7 naphthalene- 
disiilphoiiate III loll e e of water. On cooling and 
tillering ,i slight. ])reeipilate of aniline naphthalene- 

2 li-disiilphoii.ile separ.ited. and on allowing the 
mol her liipioi to stand for two d.i\s, l.'fg. of a 
mi\liire of .iniliiie 2 li- and 2.7-naphi h • leiiedisul- 
plionales wi le edit.lined ; on further stand;.ig 17 g. 
ot pr.iel K alb pine .indiiie 2 A-disulphonale seiiaialed. 

It is moderalela soluble in ethyl alcohol and amvl 
ali'ohol and sp.uingla soluble m methvl alcohol and 
x\liaie, and praetie.dly insoluble in other organic 
soUenIs, On reeryslallisal ion from alcohol it umha'- 
goes slight decomposition. It is bi si reeiNslalli.sed 
from Miilir containing a trace of hulroeliloi ic acid, 
from M hieh it is idilaincd in I he lorm of w lute needles 
melting at 2.">l 2.'>2 . It fends to foim .super¬ 

saturated solutions, ('speci.dly d any impurities are 
present. Us solulnlityin water .it K!' is If tttt parts 
per l(M) In’ weight. On exposure to moist air the 
crystals becoine reddish-jiink 

A ft ill Hi ml phtiuili nnlmnl phomiti -- - ,V boiling solu¬ 

tion of 1 g. of aniline and a sliolp excess of hvdro- 
ehloric acid in 20 e.e. of w.der was added lo a boiling 
solid ion of .a g of sodium 2 ti iiaphi hidi'iiedisulphonate 
in .'tif e e. of water On cooling, the aniline salt 
.separated out in the loim of long needles or prisms. 
It i.s easily .soliihli' in hot w.itia' but sparingly .soluble 
in cold, ItM) parts of w.dm’ oid\' di.ssoUdng tt‘S 2 ]iart 
at 12’. It is only sliglitiv .soluble in alcohol. When 
heated to 24.>' it dari.eiis .-lightly but docs not melt. 
<b2li!)4 g. reipiired l.‘) l.A e c. .V 10 XaOll - 01) 0 % 
theory. 

o-Toliiiiliiii' 2 7-iuiphUi'ili IIIilmiilphoiiiitc. --Owinp, to 
its .solubility, this salt is ver\ dillieult lo prejiare. 
It wits obtained by dissolving 10 g. of sodium 2.7- 
naphtluilenediaulphonate, 7 .g. of o-toluidine, and 
execs,s of hydrochloric aedd in .20 e.e, of water and 


allowing the solution to stand a considerable time. It 
is very .soluble in alcohol but insoluble in the usual 
organic solvents. It is best recrystnllised from 
acidified water, from which it was obtained in white 
needles, m.p. 228“. On oxyxisure to air it develops 
a green colour. Solubility in water at bA”, (vl parts 
per 100 by w’eiglit. 0’4.')92 g. required 18-0 c.o. 
jV/ 10 NaOil !18-u% theory. 

o-Toliiidiiie 'Zfi-riaphlhaleiirdisuljihojiatc. —By dis¬ 
solving 2-2 g. of sodium 2.6 naphthalen(?di.sulphonate, 
2-2 g. of o-toluidine, and 2 e.e. of glacial acetic acid 
in about 20 e.e. of water and allowing to .stand over¬ 
night, this salt was obtained in the foim of fine whitc'j 
needles, m.[i. (decomp.) .228°. Solubility in w.atei. 
at 1.7'°, 0-78 j)t. per 1(K>. 0-211() g. required 8-5 c.o j 
A 7 IO Na()H==-UH)-.5<>;, theory. | 

m-Toliiidlin' 2.1 -nnphtlHilciii'dinnlpluinalp, obtained! 
on cooling a solution of.) g. of sodium 2.7-naphtlialene-l 
disulplionate, 2-2 g. of m-loluidine, and 2 e.e. of 
hydrochloric acid in l.A e.e. of water, erystallLses from 
alcohol in fine needles, m.p. 211°. It is almost 
insoluble in the other usual organic solvents. 8olu- 
bilit v in water at 2(t', 2 27 pts. jK‘r lIMf. 

m-Tohiidiiic 2.0 iiiiphllmtciwdiiiidphomitc sejiaratcd 
immediately on adding a solution of 2 g. of w-toluidine 
and 2 e.e. of hvdroehlorie acid in 10 e e. of water 
to a solution of .2 g. of sodium 2 . 0 -iuqihthalene- 
disulphonate. The salt crystallises from xvater in 
feathery maalles, m.p. 229°. Solubility in water 
at 20 ', 0-272 pt js-r 100. 0-4.20 g. required 17-9 e.e. 
J\'/10 NaOH . d)9 8 “,; tlu'ory. 

p-Tol 11 idlin' 2.7 nil/ddhali'indiniilphoinili' xvas ob¬ 
tained by di.s.solving o g. of sodium 2.7-naphthalenc 
di.snliihonate, 2 - 2 . g of /i-toliiidine, and 2 c.c. of glacial 
acetic acid in the minimum (piantity of water; 
on cooling, a good yic-ld of the salt was obt.ained. 
It, reeryslalli.ses well from 90% alcohol or water, 
b'rom the former it was obtained in white needles 
m.p. 299 ', xvhich develoj) a yellow' colour on exposure 
lo air. AValer at 1.2° dis,solves 1-07 ]its. per 100. 
0-2.272 g. reipiired 10-1.2 c.c. NjW JVaOlf-^99-1 % 
theory. 

ji-Toliiidiiir 2 Vi-iiiiphihah'in'di.'nil/iluiini/r —lloth the 
acid and the normal s.-dt were obtained in ibis ease. 
10 g. of /i-toluidine di.ssohed in dilute acetic acid were 
added to a .solution of 22 g of sodium 2 O-naphthalene- 
disulphoiiate ; the total volume of Ihe solution 
w.-is 210 e e. On long standing il de])Osited xvhiti' 
needles of the acid .salt. 'I'hese were n-crxstallised 
from ai-idilied water but did not melt below 2 fi 0 '. 
Soliibilily in water at 20 ’- 1-21 jits. per 100 . 
0-2224 g. reipiired 11-2 e.e. iV/lO NaOll—-99-1% 
Iheorv. On addition of a .second molecule of p- 
toliiiiiine to the solution, the normal salt was jireeijii- 
tated inunediately. bike the acid salt, it crv.stallised 
in line needles wliich do not melt below 2r>0°. Solu¬ 
bility in water at 20“---=0-20 pt. |)er 100. 0-.2570g. 
required 14-2 e.e. A'/IO NaOH-^100-2%, theory. 

a-yaphlhiilamiin: Z.l-iiaphthah’iiedi.iuljdioiinlc. — A 
.solution of 2 g. of u-naplithylamino in 40 e.e. of 
water and 5 c.c. of hydrochloric acid wa.s added hot 
to a solution of 4 g. of sodium 2.7-naphthalene- 
disulphonate. On standing overnight a good yield 
of crystals was obtained, which on recrystallking 
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from water had m.p. —309°. Solubility in water 
at 20°, 0-85 pt. per 100. The crystals become 
violet on exposure to air. At 100° water dissolves 
its own weight of the salt. 

n-Xaphthylamivi’ ^.Q-naphthahitrdimlphonate. wtis 
obtained in a similar manner to the (i-naphtliylamine 
dt of the 2.7 acid, in fine feather}’' erv'stals which 
id not melt below 360°. Water dissolves 0-5 pt. 
cr UK> at 15°. 0-4396 g. required 15-4 c.e. A'/U) 
■aOH=l(M)'6% theorj’. 

fi-Saphlhylamitie '2.1-naphthaleni’sulphoiialc. —A boil- 
ig solution of 4g. of /3-n.aphthylnminn in 50 c.e. of 
.-iter and 3 c.<;. of hydrochloric acid was added to a 
loiling solution of 5 g. of sodium 2.7-naphthalcne- 
Bisulphonate in 50 c.c. (pf tvater. The s.ilt seppirated 
immediately in fine needles, e;rsily recn’stalli.sed from 
u.'iter, m.p. 295 . Water dissolves O'15 pt. jier 1(K) 
it 15°. The solubility of this salt is much greater at 
ill temiieratures than that of the corresponding 
° 6-disulphonate, and it may l)0 used .as a means 
>f separating the two acids, especially if the percent- 
ige of the 2.6 acid is not very large. The salt of 
Ihe 2.7 acid becomes yellow on exposure to air. 

fi-X(iphlhylaminn iM-naphthalcncdimlphonutc, pre¬ 
pared in a similar manner to the salt of the 2.7 acid, 
IS verv sparingly soluble in cold ivater, 1(M) ]its of 
water at 15 only di.s.sfilving 0-02 pt. of .salt. It may 
be obtained in line white needles by rccryslallising 
Inini water. It does not melt below 360°. O .1670 g. 
iripiired 16-2 c.c. ;V/10 MaOlI . OO'S'Ji, theory. 

S( paralidii, of 2.6- and i.l-naphihah'iicdl'sidjdtonic 
Separation by means of tlie /l-iiaplilh}lamine 
salts. 5 g. of potassium 2.7-nai)hthalenedisidpbonate, 
l'iiilbi('''’tlilv).j, 2H./), and 3'.5 g. of sodium 2.<i-napblbal- 
rnedisulphonate, (l,||ll„(SO,Xa)2.lhO, were dissolved 
in about SO"—1(H) e c. of water, and the solution 
healed to boiling. To Ibis was added a solution of 
2 S(; g. of /i-naphthvlaminc in a iike amouni of 
boiling water ivud 4 e.e. of hvilroehloric acid ; 
Ihe volume of the mixed solutions was apjtroNimidely 
L’OO c e. On standuig for 21 hours the ,9-napbthvl- 
lunine salt of the 2.6 acid w.as tiltered olf ; v leld 
II .'to g (99'0"'j of theory). To the filtrate more. 
' naphthvlamino hyib'i ' hlorido solution was added 
hut not sutlieient to combino with the whole 
[if the 2 7 acid present. tty this means 3-53 g. of 
kill of m ]). 3(K)'—302" were obtained. 'I’his showed 
;t to be the slightly im|iure /J-na])htbylamine salt of 
the 2 7 acid. 'I'he rem.iinder of the /-t-naphthylivninc 
Ivas then added as hydrochloride, whereujion 3'4S g. 
nf the ])ure ^-naphthylamine salt of the 2.7 acid, in 
Ihe form of fine needles, m.p. 206°- 298', were ob¬ 
tained. 

'I'Ik! 2.6 and 2.7 acids may also be separated by 
jiieans of their aniline salts. Kor examjde, if just 
Isulheient aniline hydrochloride is added to a solution 
Ilf the pota.ssium salts of the mixed acids to fonn the 
salt of the 2.6 acid present, the aniline salt of (he 
2 6 acid will sc'parato in a practically pure condition. 
I’Voin the mother liipror, on evaporation, the familiar 
large, rectangular prisma of the potassium salt of 
the. 2.7 acid can be obtained. u-Naphthylarnine 
can also be usetl for the separation as the a-naphthyl- 
amine salt of the 2,7 acid will dissolve in its own weight 


of water at 100°, whereas the solubility of the corre¬ 
sponding 2.6 salt is only 4-72 jiarts jier 100 at the 
same temperature. 

The followmg salts -were also prepared :— 

m-Xylidinc 2 T-iiapli.lhalcn(dimilpluynatc. —(lolour- 
less, long, Hat plates from wabw, m p. 292"—293°. 
It i.s rearlily soluble in hot water or aleohol but 
sparingly in the cold. Water at 20° dissolx es I -0 part 
KM). 0'4012 g. required 15-2 e.e. A' , 10 AhiOll-- 
IOO'4'I'I, theory. 

rn- Xylidinr 2.6-« aphthah'ncd i .?»1 phonah’ sejla rated 
as a white colloidal preeipitate and could not he 
obtaimsl in crystalline form. Sohdiility in water at 
20°, 0-35 part per JOO. |)oes not. melt helow 360 ". 
0'622() g. required 23 3 c e. A', It) A'.iOll ; 99-2% 
tlu'ory. 

CumidiiiK 2.1-i)aphlhaIin<'dif’iilpho>iali’ - An imme¬ 
diate white precipitate was etitiiined on mixing hot 
solutions of the base and acid. It is sparingly 
soluble in ah'ohol or water ; m.p. 333 - 335’. Solu¬ 
bility ill water at 15°, (t l4 part per KM). 

(Uimidinc '2M-iiaphlli(di ni'di'intphoiiair Does not 
melt helow 300’. Solubility in water at 15 ’, O-Oti jiart 

per lot). 

i/i-CiaiiidiiK 2 l-ntiphthidcni disididiOiKili' Vinewhile 
needle,s, very s[iaringly soliiliii' in cold w.ilcr hnl may 
he reerv stallbeil from water or alcohol; m.p. 

32i)°- ,3:i()". 

iji-Ciiiiildiiii 2.(j-}iii.iihlhfdi ncill.tidi)hi»iali‘. Vci'\ spar¬ 
ingly sohililc in water hut may he recrystallised from 
a iaige (|nantity of wati'r. Dims not melt helow 
3()lt°. Solnlpilily in water at 15 ', () ()9 part per 100. 

Jirii:.iiliiii'. 2 ~ di-iulpluiitah'. I’repared 

from lien/.idineh vdioeliloiide and soiliiini 2 7-napbt ha- 
lenedlsul\ihoiiale, erxstallised in elongated plates; 
not melting below 360". It is very spariiiglv soluble 
in water or alcohol. lOO parts of tiie former only 
dissolving ()'11 part of tlie, salt at 12". In eontra- 
dlslinetion to tlie previous salts, it, and the other 
diamino .salts prejiared, consist, of only I molecule of 
base to one luoleeule of di.sul[ilionic acid. 0'27,S4 g. 
required 11-75 e.e. A/IO NaOH.-AI9 (1'',', theory. 

Jicnzklinr 2d nuphtludi'iu'di!iidi>lwnidc i.s precipi¬ 
tated immediately in white needles, practically 
insoluble in boiling water, on mixing lioiliiig solutions 
of the base and arid It does not melt below 360°. 
0'.")298 g. required 22-4 e e. A’; 10 X.iOH - 9!)'6‘}J, 
tlioory. 

ToliJinc 2"-iiapldlndcnrji'adphoindi' sepuralcd in 
glistening elongated [ilab'S when reerystalhsml from 
a largo quantity of water ; its solubility m waiter at 
20° is 0-13 part [icr 100. 

Tolidlne 2Xi-iiap}dhali‘nfdixnljihoimlr. separated in 
elongated plates wben recrvKtallised from water, 
tt is more soluble in hot water than Ibe corresponding 
bcn/.idinc salt, but its solubility in water at 15° is 
009 part per 100. Neither this nor the preceding 
salt melts helow 3l’)0 ". 

Dianiiiditui ‘iJ-najihthalf.HedixulpJwiKdn: grey, 
elongated plate.s on rccrystalli.sation from water, 
m.]). 318°. KK) parts of water at 15° di.ssolvc O-OH 
part of the salt. t)'3950 g. required 14-7 c.e. A7IO 
NaOH—99% theory. 
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ItiiMi-siiliue. 2.i'>-naphl.haleni’di/<vlphonatc was v'crv 
to rccrystalli.so and <lid not molt below 3<i0'\ 
Its solubility in water at 15“ wa.s 0 (17 part per KKI. 
0-.5(m g. mpiired 22-2 c.c. j xV/lO NaOll--90-1% 
tlifory. 

Jlichlorobcnzidine 2.T-naphlhnhiuilimilphoiiate .— Itc- 
crysialltsed from water in cream-coloured nccdlc.s 
which did not melt below 300 . Solubility in water 
at lo ’^flOH pai t |s'r 100. 

hic.ldorohcnzidinc 2.0- nnplilhah'ix'iliniiljihonale, 
eolourlc.ss needles very sparingly .soluble in hot water, 
was obtained by I'xlraeting tlu? erud(! jiroduct with 
boiling water. Jloe.s not melt below 300”. Solu- 
hilily in w.iter at 1.5", 0-07 part per I0(». 

o-A/iisidini', iJ-naphlluilitirdifiidphoiiale reervs- 
tallised from alcohol in line iieedle.s, m.p. 229’. It 
is very s<iluhle in water and alcohol. 

o-.Immc/oO’ 2.i>-n<lphlh<di)irdi«tiljihiiiiiili' is much less 
soluble in water than the eoi responding 2.7 salt. 
It may he refrv.stalli.sed from water, giving colourless 
needles, m.p. 2!t7 . iSoluhility at 1.7 , 2 -15 parts 
per loo, 

p-Aiil'-id'nii' 2 7 nil/ihtlui.liIIIdi.'iid/ihoiiolr .—On ro- 
eryslallis.dion from alcohol melle<l at 2(i5“. Solu¬ 
bility in water at. 15 ', 1-54 parts per lOO. 

/e \iiiiidiiii‘ 2 iiaphthiilr,IIIditfiilphiiiiiilr. —(Iream- 
(Siloured plates on I'cerv st-allisatiou from water; 
m.p 320 . Soluluhty .at. 15", 0-11 part ]ier 10(t. 

o-/'/« III I id I III' 2 (iiiiiphllnih iiiilinid ph'iiKili', m p. 281" 
(jolourless needles Solubility in water at 151-14 
parts per lOO. 0-5342 g. reipiiri'd 191 e.e. .V/lO 
NaOll Itt0-,5"'| theory. We wi-rir unable to obtain 
till' o-phenet idine salt of thi- 2.7 acid. 

ji-Phnii lidiiir 2.7-iiii.pli,lludi'iirdiiiidphiiiiali. gi’i'yi.sh- 
bl'owir ei-\stals, which oir reer-ystalhsid ion from 
alcohol formed brown plates, m ji. 230'. Headily 
sohdile in cold water. 

ji-l’lii‘iiilidiin' 2.0 ntiphlhidi iiidl.'iiilphoiiiiti' .sepandes 
immediati-ly whi-n hot .solutions of the acid anil the 
annne are mixed. J’eer-s.strdlised fidiii water in 
light brown phdes, m p. (deeomp ) rd)o\e 3(M)'5 
Solubilrty in w.-dei' at 13 , 0-13 jiart per- 100, 

in-f 'hliiliiitiiililii 2.7-niljihthidi m disidpUninitr, from 
the sofhutii s.ilt' and 

crystallised m fine coloured nee dies, m.p. 200 . 
Very soluble in hot water. Solubility in water at 
15’, 0-97 pait per ItH). 

iit-< 'hliiioaiiiliiic'i ii-najihthali iii'di.iidphiiiiiili: i.s much 
less soluble than tliat of the 2 7 acid and scparrde.s 
on mi.xing hot .solutions of the huli'oehloride of the 
base and the sodium salt of the acid It er\stidlised 
from water in colourless |)lat(‘s which did not melt 
below 30*) . Solubility in water at 15 012 part per 
100 . 

p-( 'hlomiiiiiliiif 2 7 - inip/il!iiili iiidi.iidphiiiialf, fine 
white needles, m.|i. 205 . b\ reerystallisatioii from 
alcohol. Solubilitv in water at 1.5", 1-0 parts per 
100, 0-5100 g. reipiired bs-4e,e. .V/10 NaOH-=97-8% 
thei irv, 

p-i'ldoroaniliiir 2.0 iiujihlluih null.nilphoiiiite may be 
reervstalli.sed from either .5(0’,’, alcohol or water, 
yielding colourless jilati-s whuli begin to melt with 
decomposition at 300’. Solubility m water at 15', 
0-14 part tier UK). 


m-firomcHiniUnc 2.7naph.ihalcnedijmlphanats re- 
crystallised from alcohol had m.p. 257'“. Solubility 
in water at 15'’, 0-29 part jK-r UK). 

m-Bromoaiiilinc 2.()-na])hfhalenediiiulp}iO)iatc, white 
glistening leaflets from water, in.yi. above 3.50 
(dei-omp.). Solubility in water at 15°, 0-122 part 
])er 100. ()-327-lg. required 10'35e,e. A'/IO NaOH = 
!)9-9"[, theory. 

p-liromoanilme 2.7-iiaphdudenedisuljdmiialc, re- 
crystallised from water melted at 2(;()°. Solubility 
in water at 15", 1 -31 parts jK-r 100, 0 .5090 g. required 
18-0 e.e, iV/lO NaOH = l(K)% theory. 

p-liromoniidiiic 2.i\-naphthidinedisiilphiiiiatc may bi- 
erystalli.sed either from water or from 50"’^, alcohol. 
\Vhit(' plates, which do not melt below 31K)°. Solu¬ 
bility in water at 20°, 0-1.33 part, in 100. 0-.3252 g. 
ri-quired ])(-3 e.e. A'/IO XaOlIr KKt-l'Xi theory. 

1 .2.d-I>iildoroaii d ine 2.0 - naphthalenallfiiilphoiiali' 
while, glistening lu-edles, m,]i. 29.5°. Solubility in 
water at 10’, 0-40 part, and at 20°, 0 03 part per UK). 
0-7402 g. required 24 0 e.e. NjiO Na011--99-2% 
theory. 

Moiiomi’lhi/liiiidiiic 2.0 - naphthideiii'di.svljduiiiati’ 
ga\ e- on reerystallisat ion from water grey needles, 
m p. 272°. Solubility in water at 20’, 3 22 parts 
per lot). 0 ,3-172 g. required 13 9 e.e. V/IO NaOH 
=-.rt(.KJ-5"(, theory. 

The autluirs desire to acknowledgi- their indebted- 
ne.ss to Orofessor Heilbron for jiermission to carry 
out some of the experimental work in connexion with 
this ])aper in the Ijaboratorie.s of the University' o 
Liverjiool. 


THE USE OF THE LEAD CATHODE IN THE 
ELECTROLYTIC METHOD FOR THE 
DETERMINATION OF MINUTE 
QUANTITIES OF ARSENIC.* 

liv T. CAU..VN, M.se., I’li.n., I'-.i.c. ] 

'I'he eleel roly tie method for the detia-tion of 
minute amounts of arseine depending on the forma¬ 
tion of hydrogen arsenide at a metallii- cathode and 
its subseipientr ilcteetion by means of a mirror 
formed by- ^lassing the gas through a heati-d tube 
(itfarsh-Herzeliiis) or by its action on mereurii- 
chloride paper ((tut'/.eit) i.s now in \erv generall 
use The inihienee of the nature of tin- i-athode 
was very exhaustively .studied by Sand and 
Ha(-kford,t ho examined the relative sensitii ity 
of various metallic (-athodes, e f/, platinum, lead, 
zinc, eo|i]ier, etc,, linally (-oming to the eonelusion 
that leail x\as the most suitable metal fiU' the 
]iurpo.se. 

3’he lead cathode has sub.sequently come into 
common ti.se and is generally reg.arded a.s being 
satisfai-tory-. In the course of many hundreda 
of determinations of minute ipiantities of 
arsenic using lead cathodes, it ha.s been 


• Koai at a of thij ManchcAUT Section on Jim. 11,1924. 
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repeatedly noticed that, the sensitivity of such 
cathodes is liable to vary very eonsiderahlv 
from time to time. Thus a cathode which with 
O ld mp. of AsjOj—a relatively considerahlc amount 
cave a very decided stain on mercurie chloride 
^lajii’r when used in tlic apparatus subsequently 
described, after being in use for .sotne days would 
often giv'e a considerably weaker stain or ev-en fail 
to give a stain until tlie same amount of added 
.irsenic. l^irther, after stanitini.' for a few days 
such a cathode would in mani' cases rcc.ovi'r its 
scnsitiv'ity whilst in others it failed to do so. Again 
if a number of new cathodes prepared from the same 
piece of lead wire were used regularly, whilst one 
alight retain its sensitivity for weeks another might 
lose it after only a few days' use, but all would 
liceome eventually much less sensitive. 

Owing to this irregular behaviour the continuous 
use of lead cathodes necessitates considerable pre¬ 
cautions if the re.sults obtained are not to be \ery 
misleading. Wliere a lead cathode is used only 
occasionally, lunvever, no such ditliculties have 
usually been ('xperienced. With a view to elucidate 
the cause of such irregularities a series of exjK'iiments 
were undertaken. Sand and Hackford* .showial that 
the addition of copper, iron, and certain other 
metallic salts caused s.erious loss of sensitivity of a 
lead cathode, and it was thought possible that the 
observed loss (>f sensitivity might, be due to accumu¬ 
lated traces of such metals. A very considerahlc 

( unnher of experiments were made, the following 
cries living tyiiieal. 

'I'hrce li'ad cathodes were used ; two were made 
[iroiu new wire, the other having been in use at 
[irregular iulervals for about a year, and all were 
carefully cleaned and burnished. They were then 
used as cathodes in three electrolytic cells. 'I'he cell 
Used was a modilieat ion of that suggested by 
Trotman (d , l!l(t-t, ITS) and consisted of a glass 
1ubc preiiared by cutting otf the closed end of a 
test tube to givi' a. cylinder ajqiroximalcly Ibo •• 11 cm. 
fitted with a bored rubber stop|)er and elo.sed at, the 
Hanged end by a. diaphragm of parchment, paper 
secured by a rubbei band. The cathode consisted 
of a length of lead win about ltd cm. long and about 
■I mm. in diameter, coiled into a, spiral, and was 
bnaight directly through a gas-tight hole in the 
slo|)pc'r to a screw connector to make contact with 
the source of cuiTcnt., which was taken friun the 
lighting mains. Jn the majority of experiments the 
(lutzeit method of detecting the evolved hydrogen 
arsenide was employed, as this method lends it.self 
to rajiid repetition exiieriments and is sullieiently 
sensitive, ()-tH)l mg. As.,<)., giving a definite slain on 
mercuric chloride jiaper. T’hc evolved gases were 
])assed through a glass tube containing, llrst, dry 
cotton wool, then cotton wool soaked in lead acetate 
solution and dried, and then jiassed through a glass 
tube 7 cm. long with a slight con.striction at the 
bottom which would just ai'commodate a strip of 
mercurie chloride jiapcr 4 mm. x 5 cm. ('onfirmative 
tests were made in a numher of cases using the 
Marsh-Bcrzelius method. The current used in most 

• he. cU. 


experiments was 4—.7 amps., the anode in every 
case lieing a iiiei'e of platinum foil welded on to a 
stout platinum wire. The electrolyte nsral was 
ir>—20"'a sulphuric acid. Each cell gave a definite 
stain when t)-tHll mg. of AS2O3 was added. Further 
a strong stain was obtained with t)t)l mg. (a blank 
test immediately afterwards gave absolutely no 
stain), and finally a second addition of o-lMil mg. 
gave a definite stain. Hence the cathodes were not 
only sensitive but did not show any tendency to 
retain arsimie even when n.s much as 0-01 jug. was 
added. 

The three cells were then run continuimsly for 
12 hours using a current of ,‘i—I anqis. At the end 
of this time (( 01 mg. of As.,0| was added to each cell. 
In each case only very weak stains were obtained 
corresponding to about onc-fifth to one-tenth of 
the actual amount of arsenie added. Since no 
addition of any kind was maih' to the cells, the loss 
of sensitivify of lead cathodes after prolonged use 
cannot have beim due to the gradual accumu¬ 
lation of traces of impurities from outside 
sources. 'the cathodes were then dlp|)ed into 
dilute nitric acid (I '2), washed in running 
water, and re|ilaeed in their respective cells. 
One cathode was then found to be sensitive, l.<\, a 
definite stain was obtained from O IKIl mg. and a 
strong stain from t)-((l mg, whilst the others were 
insensitive. 'I'he tlnee ealhoites were then again 
immersed in cold dilute nitric acid (1 ; 1) for about 
It) minutes, and washed in running water, and on 
testing' all were found to have com|iletely regained 
fheir oiiginal sensitivity. This recovery, however, 
was only tenqioiary, as after only a few continuous 
exjieiiinents, and in some ea.ses a single expennieiit, 
the cathodes rapidly became less sensitive but. not 
all to the same extent. On standing overnight 
immersed in wati '■ they largely regained their 
sensitivity, but. (his also was only temporary, the 
cathodes becoming inscmsitive again after a brief 
use. In a similar series of experiments cathodes 
which definitely showed ()(K(2mg. j\s.4), failed to 
show that amount, after being in use for two to 
fhree hours ; they were conqiletely reactivated by 
immersing in warm dilute iiitrie acid foi- a few 
niinutes but not suHieiently long for any visible 
attack on the leail to be made. Cathodes which 
had become inactive owing to eontinuous use could 
only be revived to a. small extent by vigorously 
brushing their surfaces. 

Itepcated experiments showed clearly that whilst 
a short treatment with cold or warm nitrie acid 
would temporarily reactivate a lead cathode, on 
repc-ating the treatment several times, or if the 
cathode were left in the acid until it was vigorously 
attacked, the nitrie acid had the opposite elfect, 
!.c., the cathode hecame quite iasensitive although 
it p03.sesa('d a brilliant metallic, surface. 

In one experiment as much as ((-OH mg. As^O,, 
wa.s added to a cell containing a lead cathode wfiiich 
had been repeatedly treated with dilute nitric acid, 
but only a very small proportion of the arsenic 
wars given oil as hydrogen arsenkle. On removing 
an aliquot portion of the coll solution and testing 
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))\ me,TIIS of zinc and acid, the arsenic added to 
the cell wa.s fully accounted for. 

.\ MiinilK r of lead electrodes were rendcnsl insensi¬ 
tive liy treating with hot dilute, nitric acid until a 
vigorous gas evolution was obtained, milking them 
the cathodes in the electrolytic cell for about one 
hour, .and again treating with nitric acid. 'I'lio 
calhisles after this treaiment showed a bright 
metallic snrf.ace, ,Such electrodes only gave ri.se 
to a taint stain on mercuric chloride ])a|icr when as 
much as (t-Ol mg. was .added to the cell. Sim- 

ilarly, whin ii.scd as eat bodes in the 'Vrarsh-Uerzeiins 
test only very weak mirrors were obtained nith as 
much asO-tll mg. As^O,,. 1 c.c. of a 10",', solution of 

cadmium Hul|ihate was then added to the cells 
containing these inactive cathodes, when they 
immediately legained their full activity. Whim a 
similar amount of cadmium .suliihale was ailded to 
cell.s containing cathodes uhich had become insensi¬ 
tive by continuous u,se for some hours, they also 
became more sensitive, but not completely so. 

'riiere ajijicar, therefore, two ways m nhich lead 
cathodes mav become insensitive. 

{a) liy [irolonged u.se as cathode in dduti' sulphuric 
acifl solution. 'I’hi.s is possibly due to the electrode 
becoming coated wdh a lilni of lead sulphate or 
o.\ysulphate. although in that case one would 
e.vpect the clectroile to be re-activated by treatment 
with a hot concentrataal solution of ammonium 
acetate. Such, however, is not the ca.se, but such 
inactivity may be removed by a mild treatment 
with dilute nitric acid. 

(h) By removal of traces of metallic impurity from 
the surface of the cathode, giving a condition analo¬ 
gous to that into which the cathode can be brought 
by repeated treatment wilh nitric aeiil. 

[naetivity due to this cause may be remedied by 
the addition of a trace of cadmium to the cell immedi¬ 
ately prior III adding the solution to be tested. This 
wotild suggest that chemically jiure lend is a much 
les,s ellicient catluMle than ordinary " pure ” lead, 
it would also possibly explain why a lead ealhode 
which, afler only ipiite a short use. had become 
inactive, in many cases recovcis its activity after 
allowing to rest for a few days, it Is'ing conceivably 


due to the formation of a superficial coating of pure 
lienee inactive, lead, which subsequently bccameTof 
its normal “ purity ” by the migration of traccs'of 
foreign metals to the surface. 

In spite of its limitations, however, the lead 
cathode unrloubtedly remains an efliident and, if 
])ro[)<’r jirecautions are taken, reliable substitute for 
the exjiensive platinum cathode, which latter, 
indeed, also suffers from the liability to become 
inseii-sitive under certain conditions (r.jr., roughening 
of its surface). 

The abnormalities of the lead ek'ctrfxle described 
in the foregoing liavm only been observed where the 
.same electrodes have been in continuous use for 
some hours or where a new electnxie has deliberately 
been rendered insensitive by alternate treatment 
with nitric acid and u.se as a cathode. 

In order to ensure that lead electrodes are always 
in a .sensitive conebtion, it is strongly recommended 
that after each test they should be dipped for a few 
minutes in warm dilute nitric acid, removed irametii- 
ately there is any sign of gas evolution, and well 
wa-shed. t'athodes treated in this way have remamed 
sensitive when used continuously for long periods. 
After treatment with nitric acid and wa.shing, a trace' 
of cadmium in the form of suljihate may be added 
to the cell, but this is not usually nece.ssary unless 
the nitric acid treatment has bemi sevei’e. 

The ))roccdure recommended by Band nni./ 
Hackford* in the case of new cathode.s—that they, 
be thoroughly scraped and elc‘ancd by immersion in 
boiling strong nitric acid tor It or 4 minutes—is' 
not advisable, since this proci-dure gmierally results i 
in reducing the sensitivity of the cathode to a con- 
siderable degree, and if jirolonged may indeed render 1 
the cathode quite in.sensilive. 

In conclusion, the author desires to expre.ss his 
thanks to Mr. ,1. I>. Holiday, who has carried out a 
large number of exjveriments which have served to 
confirm the conclusions arrived at above, and also 
to Messrs. British Dyestuffs florporation (Blackley), 
Ijtd., in whose Central Analytical Laboratory the 
work was carried out. 

• loc at. 
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The immediate purpose of the research to be 
Icscribod in the paper which follows is adequately 
tated by the author : but theie is a further purpose 
)bvious to critical observers, which is to establish 
vorkinR links between the systematic or “ pure ” 
heraistry of cellulose and the somewhat specialised 
levclopment of tho subject by way of physiology 
ir biology and chemical industry. Whilst tho 
.ittor have contributed important sections of exact 
icicncc, the records of research work in this held 
•xpr<;ss the general absence of tho dominating Lcit 
iioiif. 

in the particular case of “ oxycellulose,” investi- 
.';\1 ion has originated in tho problems and exigences 
if industrial bleaching and dyeing operations with 
he restricted objective of establishing safe limits of 
oxidising treatm«'nt and recognition by qualitative 
J;i‘sts of reaction beyond these limits. As a result 
ere is an accumulation of literature which requires 
-ordinating and re-editing from the critical sland- 
lint of systematic chemistry. Thus the read ions 
cellulose with oxidants are necessarily complex. 
KX'ihc oxidation products of ultimate component 
oups arc not easily identified : associated reactions 
the order of interior migrations may bo thos(' of 
c complex, or take place in the i)roximato com- 
(iicnt. groui) of or 0^ dimensions. Iteneo tho 
•ecssity of a methodical investigation of the oxida- 
(11 of such compounds of known conslit.iition and 
iiifiguration, the results of which must afford a 
itical basis of rc-examination of tho literature of 
oxycellulose,” and also of “ hydrocellulose.” 

'I.'he present research is mode.stly set forth by tho 
illior as only preliminary and not sufliciently 
Lhaust.ive as a basis of theoretical discussion of the 
ajor questions. But attention may bo called to 
rtain results which on further verification and 
:tciLsion should furnish material of critical value 
r this pur[>ose : - 

{a) The addition of HO Cl to ^-gliicosan as a 
icversiblc reaction ; with increasing molecular jiro- 
jiurtion of tho oxidant, the deti'rmination of hydro¬ 
lysis to dextrose at ordinary temperatures. . 

{b) The product ion of laivulinic acid in the oxidation 
of sucrose by hydrogen peroxide. 

It is in such methodical systematic study of 
ri actions that results of significant importance are 
ob.servcd. 

Thus the reactions under {a) would explain some 
particular aspects of tho ordinary textile bleaching 
processes, but beyond this they arc suggestive of a 
deductive basis of research of the fundamental 
problem. 

The observations under (h) indicate an exception¬ 
ally labile equihbrium of the H.OH groups of the 
hexoses in presence of oxidants, tending to interior 
migrations, of the order of fermentation phenomena. 

C. F. Cross. 


THE MECHANISM OF THE OXIDATION 
OF TYPICAL CARBOHYDRATES WITH 
HYDROGEN PEROXIDE AND HYPO- 
CHLOROUS ACID. 

BY J.tMES CIUIK, M.A., BSC., L.tTUAM KESRAUf'H 
FELLOW. 

The problem of research which forms tho subject 
of tho present report was entrusted by Mr. C. F. 
Cross, F.R.S., to the author on his appointment 
as Latham Research Fellow in 1921. Stated briefly, 
tho object of the work was to explore the action of 
simple oxidising media on selected carbohydrates 
with a view of gaining infonuation as to the clfoet 
of these reagents in tho tcehnicid treatment of 
cellulose. As a research of this nature must of 
necessity cover a wide field and its completion on 
scientific lines would demand tho screices of many 
workers for a period of years, it was eoiwidercd 
advisable to limit the number of reagents employed 
and to .study their effects as fully as possible in the 
time available. 

Tho standard literature of the sugars contains 
numerous references to the oxidation of carbohy¬ 
drates with acid and alkaline meeba. In particular, 
exhaustive studies have been made of tho products 
formed on subjecting carbohydrates to tho action 
of nitric acid, potiussium permanganate and di- 
ehromate, silver oxide, and other common oxidLsers. 

J. IT. Nef and his collaborators (Annaleii, 1907, 
357, 214 ; 1910, 376, 1 ; 1914, 403, 204) spent nine 
years inv'c.stigating the o.xidation of tho simple 
sugars in tho presence of alkali and made a didailed 
study of the behaviour of carbohydrates dissolved 
in aqueous alkali hydroxides towards oxidising 
agents such as air, hydrogen peroxide, and tho oxides 
of mercury, silver, and copper. It was ascertained 
(ibid., 1914, 403, 204) that the oxidation of 47 sugars 
resvdted in tho formation of carbon dioxiik;, formic, 
glyeollic, oxalic, and (//-glyceric acids, four trihydr- 
oxybutyric acids, eight tetrahydroxyvaleric acids, 
and eight penfahydroxylu'xoic acids. These results 
apeak sufTiciently for flic complexify of the oxidation 
changes invadved. 

At an earlier dates Cross, Bevan, and Smith had 
pointed out (Cliem. Soc. Trans., 1,S9S, 73, 403) that 
only one referenis! (tk Wurstcr, Ber., 1887 , 20, 
2031) eoidd be found in tho literature when; the 
(itfect of hydrogin jM'roxide on the, sugars had been 
tested, and tliis author dismissed thes topic with 
the remark that glucose and cane sugar were rtnnark- 
ai)ly stable towards this reagent. On the other 
hand, Fenton ((them. Soc. Trans,, 1894, 65, 899 ; 
189.5, 67, 48 ; 1890, 69, 540) oxidised tartaric ackl 
by means of hydrogen jreroxido in the presence of 
ferrous salts with surprising results, and later applied 
the same reaction to the oxidation of polyhydric 
alcohols (ibid., 1899, 75, 1). As Cross, Bevan, and 
Smith stated m the pajjer already mentioned, these 
results disclose several points of interest with regard 
to tho mode of action of hydrogen peroxide, more 

n 
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particularly the oxidation of the residue 
--(:H(OJl)Cir(()H)- to —(:(OH):C(OH)—. They 
therefore undertook the oxidation of a few typical 
carbohydrates by hydrogen peroxide in the pres¬ 
ence of iron salts, but, apart from this development, 
there has beam praet.ieally no further attempt to apply 
ni-utral oxidising agents to the carbohyalrates. 

As already explained, the purpose of the present 
work was to study in iletail the ineehanLsm of the 
oxidising action of hydrogen peroxide and hy'po- 
eldoroUH acid on nun reducing sugars, with the 
ultimate intention of applying the results to starch 
and cellulose. 'I’liese two reagents were seloeted as 
they are .strong oxidisers and, as one. of them is 
neutral and the olhei' a weak acid, they are unlikely 
to cause profound molecular alteration in the sugars 
emidoyed. In addition, both reagents are apjilied 
technically to cellulose. 

In the ])resent woik the oxidation reactions were 
studied under conditions in which the ratio of the 
available oxygim atoms to each C,., unit in the 
cnrbohydrati' was eilher 1, I, 2, or 5. In adilition to 
non-nalueing sugars, it was found necessary to use 
eontroLs in which dexlro.se and hevido.se were used. 
'I’he progress of the reactions was traced :— 

(1) J’olarimet rieully, 

(2) I5y determining the rate of disappearance of 
the available oxygen, 

(2) l!v iletermining any change in acidity, 

(1) My determination of variations in the reducing 
nitionon hehling’s solution, 

(5) Mvthe action of ])henylhydra/.ineacetateat20'’, 
()(rt, and ](Ki' on the products of the oxidation, 

(0) Mv isolation and idenlilication of the indi¬ 
vidual products. 

(lonsidering the ultimate object in view, the oxida¬ 
tion was allowed to proceed at ordinary temperature 
in alt cases. 

It xvas thought ailvisahle to start xvith saccharides 
of simple and knowm constitution, and for this 
reason sucrose was selected as a lost sidistance in 
view of its non-ri-dueing properties. In addition the 
yiossibility was open that thus compound, containing, 
as it does, one y-sugar residue in eombination, xvould 
))o.ssess the |>ro])erly of combining direetiv with one 
atom of oxvgen without molecular rupture. (Irvine, 
Fyfe, and Hogg, t'hem, >Soc. 'rrans., 1015, 107, 524). 
In addition, lactose and maltose were selected for 
exjieriment as representative of reducing disaecharides 
dilTering in essential struetuie from sucrose. 

survey of the results taken in conjunction xvith 
recent deyelopments in the chemistry of starch and 
<'elluloso quickly showed that they had no direct 
bearing on the oxidation of cellulose, and it was 
deemed advisable to introduce another series of 
test substances The oxidation of /J glucosan was 
accordingly undertaken as, although this component 
is not pn'senl in cellulose, it hem's, as an anhydride 
possessing the formula C„II,„<\, a closer resemblance 
to the group of polys,accharides than do any of tho 
sugars jirojK-r. In addition, the conqiound is now 
the most accessible of the aiihydro-sugars and may 
be employed in largt'-scale experiments, T'he prinei- 
jial results obtained in this section of the work are 
now described. 


The action of hydrogen peroxide on disaccltari 
Sucrose, rtutUose, and lactose. 

In the absence of a catalyst the above disacchar 
were stable at ordinary temperatures towards hyi 
gen peroxide, but in the presence of ferrous sulpl 
oxidation proceeded rapidly even at room temp 
ture. In the case of sucrose, where the ratio of ax 
able oxygen was over J atom per Cjj unit, it 
ascertained that the oxidising agent attacked 
of the primary alcoholic groups and convertei 
into tho c.arboxyl group. The acid thus for 
eliccted inversion of tho remaining sucrose and 
scission products then underwent independent ox 
tion, to give a complex .series of acids. This deve 
merit of free organic acid increased rapidly as 
amount of active oxygen was increased. Formic 
acetic acids were then produced in quantity, 
there was no evidence of tho presonco of glue 
acid, the molecular rupture giving essentially a 
with two and three carbon atoms in the cL 
Judging from the action of phenylhydrasiino on 
yiroducts of the change, laovulinie acid was presm 
a surprising result considering tho conditions. 

'.the precipitates yielded by phenylhydrazine ’ 
somewhat indefinite and consisted mainly of phe 
glucosazone together with mixed hjdraziiles 
organic acids, the separation of which was ditlii 
The combined results of the experiments provei 

1. If direct addition of oxygen to the sue 
molecule takes jilace the product is not nei 
but acidic. 

2. Tho hevulose residue in sucrose, although o; 
y-type, does not undergo oxidation in the s 
manner lus y-methylglucoside. 

2. The formation of free acid precedes hydrol 

4. Once hydrolysis commences, the o.xidr 
becomes rajikl and is ultimate. 

No part of tho evidence obtained seems to h.ave 
bearing on cellulose problems beyond tho fact 
any reaction which liberates a reducing sugar ii: 
presence of hydrogen peroxide leads to rapkl dost 
tion of the sugar molecule. 

In put suing a parallel series of expeiiment: 
maltose and hu'tbsc it was ap[)arent that the rca 
attacked the reducing group of the sugar with 
fonnalion of maltobionic acid and lactobionio 
respectively. As in the case of sucrose, thi'sc 
jModucts effected the hydrolysis of the paren 
saccharides, and o.xidation of the fragments cm 
Such changes are notoriously complex, and hydr 
pcro.xide was abandoned in favour of hypochk 
acid, as the jiossibility was not excluded that 
reagent might act in an entirely dillerent maun 

The adion of hypochlorovs acid on the disacchar 
Sucrose, maltose, and lactose. 

In the priniupal experiments the amount of I 
chlorous acid was adjusted so that one atomic pr 
tion of oxygen was available for each (lu unit c 
earbohydiate. As before, the disaecharides 
ployed were sucrose, maltose, and lactose, 
these bioses no organic acids were formed as pro 
of oxidation, tho result offering a sharp oontre 
that obtained with hydrogen peroxide. Sucros 
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narkably stable towards hypochlorous acid; in 
•t when the oxidation wa.s carried out in tho pres- 
■e of a base to neutralise tho hydrochloric acid 
wed by the decomposition of the oxidising acid, 
.(JO/ of tho original weight of sucrose persisted after 
rnplete utilisation of the hypochlorou.s acid. Even 
the absence of a base reaction was eoinjiarativcly 
,w and no acidity was developed. The linal value 
the specilic rotation of tin oxidised solutions did 
t coincide with that calculated front tlie compo- 
lon of the residual sugar as determined from the 
ppcr-reducing power. Similar results were obtained 
th maltose and lactose, tho same optical lag being 
■ordod in all the experiments. In the ca.se of 
:tose the specilic rotation actually diminished in 
ice of increasing. 

In view of these! results the general conclusion inay 
! drawn that hypochlorous aiiid acts on the disac- 
aridcs through tho preliminary formation of an 
libtive compound. Attempts to isolate siudi a 
impound were naturally unsuccessful, but< the com- 
ned physical evidence is strongly in favour of its 
Listence. 

/if twiio/t of hi/drvijfJi ]irroxidi‘ and Ii,i/jiochloroiis acid 
on /i-ijlucomn. 

In the absence of a catalyst, /1-glucosan proved to 
■ stable towards hydrogen jauo.'ddc, practically no 
i.ingc being dct(!ctcd even after tho lapse of several 
i\s, but in the presence of ferrous salts reaction was 
L| lid, especially in thccarlicrstages. Itoth volatile anil 
on-volatilc acids were fornu'd and simultaneously 
ghieosan was partially converted intodcMro.se. 
When hypochlorous acid was used the reaction 
s profoundly modilied as the atomic ratio of ovygen 
■reased. Thus, with one atom of oxygen per E,j 
it, very little change was detected. The siii'cilic 
tation at the bi'ginning and at the end of the 
u'lion ivas till' same, hut at an intermediate si ago 
rout two hours after the start) the value of |alj> 
owed a diminution from -08-0"' to - In .ill 

ohabilily this fall in the ojitieal activity follovod 
a return to the o. iginal value is due to ttie teinjior- 
y addition either of oxygen or of hypochlorous aciil 
the aidiv'dro'SUgai. Ity increasing the ratio ol 
.ygen to two atoms per ('„ unit a remarkable result 
is obtained, the glucosan being partially converted 
to dextrose although no organic acids were formed, 
nallv, wdth five atoms of asailatile oxygen^per 1.^ 
lit acidity was develojK'd eipiivalent to A/2(t lu id, 
id the conversion into dextroso was aecelei'ated. 
'I’hese results have an important bearing on the 
.Illation of cellulose. />(ducosan has liccii shown 
Tiossess the structure 

tdl-, 

CHOtl I 

1 CllOlI 1 

L-cn 

(IHOH 

CH,- 

Hlven if Pictet’s views as to the relationship of 
3-glucosan to cellulose are not accepted, tho former 


comjiound must be regarded n.s being closely' related 
to the unit of the polysaccharides. Now, glucosan 
is not readily hydrolysed, oven on heating with sul¬ 
phuric acid, to regenerate dextrose, yet tho rcsultiS 
of the present research hav'o shown that in the 
absence of stable acids tho anhydro-ring can be 
opened out nt ordinary temperatures, and that 
dextroso is then formed. This point.s clearly to tho 
idea of a jireliminary addition of hyjaichlorous acid 
to one of tho ring-forming oxygen atoms (lu-obably 
that connecting the terminal carbons). If this view 
be correct, a necessary consequence is that the oxida¬ 
tion of )3-glucosan should follow an entirely diderent 
course when occasioned by oxidising agents which 
do not admit of molecular addition. The pouit has 
been established in the course of a parallel re.scareh, 
carried out by Irvmo and Oldham, who subjeeUxi 
glucosan dLs.solved in methyl alcohol to the action of 
silver oxide. Essentially three acids are formed 
containing respectively 3, 4, and 5 carbon atoms in 
tho chain, one of the.se compouiuls being a ketonic 
aeiil containing two hydroxyl groups. In this ty]rc 
of o.xidalion no dextroso is liberated, and the molecule 
sutlers ju'ogressivo disruption. 


Action of h'lixichloroun acid on .“tarc/i and aJItdone. 

The most imiiorlanti result disido.sed in tho experi¬ 
ment, just described is that dilute hypochlorous acid 
is capable of elfecting at ordinary temperatures the 
hydrolysis of u-saccharides or anhydro-,sugars. Hm- 
piiasis must bo laid on (he example of /l-glucosan, 
whii.'h requires jirolongi'd boiling with sulphuric 

acid in order U> o]ien (he anhydro-ring, yet undiTgoc.3 
tho same, idiange at Id in the. jirescnco of I'H’jj, 
hypochlorous arid. Hoth reagents elfcet hydrolysis, 
yet (he meehanisin of the change cannot be. identical 
in both cases, d’h) iqieiiing of a ring compound is 
generally explained by jireliminnry addition, and 
applying this principle to the hydrolysis of glucosan, 
we hav'o (he alternatives - 


llv UNO 
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Tyi)es a and c may reasonably lie excluded as the 
jjroduct is the butylene-oxid(! form of dextrose; 
b may be transformed directly into the reduciy^ 
sugar, but d can undergo this reaction only after 
secondary changes involving the ld)eiiition of oxygen. 
It is highly sigiufkunt that in the preBcnee of one 
molecular projH»rtion of hyjioehlorun.s acid, glueosan 
is stable. 

Hvidently Hii(i[ioit would be lent to the above 
views if it could be shown that polysaccharides 
behaved in the sioue iiiaiiner as glucosan and under¬ 
went h\<lioK.si.-; with low concentrations of hypo- 
chlon.us lu III In the case of starch thi.s has been 
eoufinued, and a.s much as 80-90% of the coiu|)ound 
i.s eoiuerti'il into a mixture of solubh^ dexlrins, 
iu.illos<’, aial dextrose after 48 hours' action in tlio 
colli. The properties of cellulose rcmler a strictly 
comparative study difficult, and the e,\()erimcnt.s 
carried out on this polysaecliaride could not be 
extended beyond the point of ascertaining Iheiiui- 
centrations of hypoehlorous acid at which : (1) oxv - 
cellulose, (2) oxalic acid first make their a[)pcarunce. 
'The results, which arc given in the ex|)erimental part, 
are, capable of considerable theoretical discussion, 
but this would be premature in I lie ease of a pie- 
liminary re.scaicli of thi.s nature. 

Exi'kiumumtai.. 


As these experiments were carried cut on e 
similar lines, it is most convenient to displa 
results in tabulated form. 


Eotio ot 
\ pvr Cii 

\ Rlsti In 

“ f Tulxlr 

\ Mfixiint 

I Aridity d 


oxygen Id 11,0* 
unit 


teinpcrattire 
mixing) 


(ou 


Mfixiinum 

dovelojHNl .. 

Time to completion, min 
\lluHo of copper vh1u<*h 
1 iM'forc and after hydro- 

Viy»i« 


18“ 

21“ , 
N/22:t . 
25 


10" 

22- 

JV/20 

30 


— .. 68 17„ 


ir." 

21 " 

Kpi) 

30 


68 1 % 


The. o/ hydroijen peroxide on lacUmc in pr 

of ferrous sulphate. 

(a) 0-403 gran'f' of crystalline ferrous sulpbat 
solved in 5 e.c. of wil-tor was added to 100 c.c. of 
lacto.se solution ; tlfc's was well mixed wi 
solution of liydrogen per^i'xido (previously titi 
containing 0-2CCg. of ax-aila'I/f^e oxygen. The 
(HTature rose on mixing from '*1^''’!^'’ to 19". 
acidity developed, and the rate of disaiip''*'®''*'*' 
active oxygen were determined nt regular lir'i' 


Time in 

Acidity. 

l)isa[)|)earHiire 

titiii. 

oxygen. 

% of Cotiil 

10 

N'll 

43 H 


A'/UO 

07-0 

120 

A7I4 

00 

150 

A7i:5-7 

1000 


’I'he lu'lion of hydroijen peroxide on sucrose. 

(n) Wilhinil (I Mliilyil. -'Ty])ical experiments only 
are quoted. Tlie sucrose solution used in the.se 
ex|>e-rimentM was MjV) (r>-7%). 'I’hree experiments 
were carried out with the ratio ot available oxygen 
eoiitrilmtcd by the hy<b-ogen peroxide in the propor¬ 
tion of 1,2, and 5 atonus per C ,2 unit. Tliero was no 
rise, ill temperafurc on mixing; the optical activity 
remained constant ; no action on Feliling’s solulioii 
was developed and no organic acids were formed. 
It was thcrclore evident tliat sucrose was quite .stable 
to hydrogen jieroxide in the absence of a cataly.st. 

{!>) Willi a cataly.st.—Fenicm and Jaclison (Oheni. 
Soc. 'Trans., 1899, 75, 1) oxidised polybvdric aleolioks 
witli hydrogen jicroxidc in presence of fcrrou.s siil- 
]>hatc ; they used tlie catalyst in the ))ro])ortion of 
l/lo atom l^c" as crystalline ferrous siilpliate per 
molecule of the alcohol. Similar ratios were used 
in the present work, the concentration of the 8ucro.se 
solution being M /fi. 'The o.xidations were studied 
under eoiulilions in wliicli the oxygen ratio per tijj 
unit was either J, i, 1, or 2. Unfortunately, 
owing to the turbidity and brown colour of the 
solution, caused by the oxidation of the ferrous salt, 
it was impossible to study the progress of the reaction 
polarimctrically. 'I'lie (Twappeurance of active oxygen 
and the dcvclo[)mcnt of acidity were determined iiy 
direct titralion. Wlien the decomposition of (lie 
hydrogi-n peroxide was eorapleto, a portion of tlie 
liquid was cva|>orated to drync.ss under diminished 
pressure at a liath tenqierature of about 35°. On 
extracting the residue witli 80% alcohol nt the boiling 
point and distilling the solvent in a high vacuum, a 
syrup was obtained, the. copper-reducing power of 
which was determined before and after hydrolysis. 


(b) With two atoms of oxygen tlie ri.se in tempi 
tiirc on mixing was from 19’ to 21-.5 ’, and at the 
of two hours a sudden ri.se to 30" took place. 


Time In 


DiHappcamncct 

niiu. 

Acidity. 

oxygeu 
% of total. 

10 

A’/18 4 

16 1 

30 

A717 8 

24 3 

90 

A/9 5 

92 2 

120 

A’/7 7 

99 '.i 

150 

A77-3 

100 0 


(c) By using a smaller jiroportion of the oxidii 
viz., atom oxygen per moleenie of lactose, 1 
real tion followed the .same course as above butt 


xidation as not 
TlriH' 111 

SO conipl(‘te. 

Di.-taitijcarance 

mill. 

Acidity. 

oxygen 
% of U>tal. 

10 

A719fi 

72 0 

:h» 

A/17 3 

87 r> 

00 

A/17-1 

92 2 

120 

A/ir.-4 

90-8 

150 

A/15 3 

100 0 


In each case the residual sugar was isolated 
already described for siierose. Analysis of the 
products showed that tlicie was an increase 
molecular rupture during oxidation as the amoii 
of oxygen was rai.sod from J atom to 2 atoms, thus 


rroiHirhon of oxjgtn 
jMT C|. unit. 

i 

1 


Ut'diicluK ptiwor lit'foro 
h><lroly8l8. 

% ot thut. of tlc\tr<i50. 
80 0 
ao-3 
05 72 


The oxidation of maltose, with hydrogen peroxide, i 
presence of ferrous srdphate. 

(a) One atom, available oxygen to one molecule mal 
ose.. —100 c.c. of maltose solution containing 5-7 f 
of pure maltose were mixed with 5 c.c. of ferrou 
sulphate solution containing 0-463 g. of crystallin 
ferrous sulphate ; 26 c.c. of hydrogen peroxide solv 
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1 (0-266 g. available oxygon) were added and the 
:ture was well stirred with a thermometer. The 
iperature rose from 16° to 19°. An examination 
intermediate stages showed ;— 


Time Id 


Dleapiiearunce of 
available oxygon. 
% of total. 

min. 

Acidity. 

10 

N/lS-7 

40 0 

90 

JV/10 4 

ort 3 

120 

.V/10 3 

90 1 

16U 

iV/lO-U 

lou U 


li) Tu'o atoms available oxy'ydi,—-On mixing the 
Uions of maltose and hydrogen jioroxido the 
ilieratnre increased 3°, and after !)() minutes 
n tho start there was another rise from 14-5° 
Iginal temperature) to 30°, The figures shown 
low were recorded : — 


' Time in 


Disuiipcarunco of 


Acidity. 

% of total. 

*10 

A/18 5 

A/12 3 

18 1 

30 

42 3 

90 

A/B 

9.S \ 

120 

A/7 0 

IK) 3 

lf>0 

A/7 85 

lOOO 


[(■.) By (loereasing the amount of available oxygen 
t atom tlio rate of the reaction wu.s - 


TIino la 
min. 

10 

30 

00 

120 

ir>o 


Acidity. 


.V/21 27 
iV/2l 4 
A710-7 


Dlfiappoarftiiro ot 
oxvtftn. 

% of 
H2H 
02 IH 
03 T.-) 

94 .°)3 
100 0 


fri all oascH the rewidual ]>roduel« were isolated 
ier removal of volatile acids and imirganic .salts. 
10 syrup obtained was tested with lA-hliiig‘s solution 
fore and after hydrolysis. A conipari.son of the 
o copper values showed ;— 


Atontio proportitin of 
oxyt^cu. 

h 

1 

2 


llcdw'liiji powt-r In-fojo 
liydrolvHlH 

% ol that of tlfXtrii-to 
m II 
79 93 
Bio 


idalion of disaccharidcs with hypochUnoa-i and. 
I'ho hyjiochlorous acid was prepared by an iinpuh- 
lied method devised by I'rineipal Irvine wliieh 
Idcd a solution free from eldorino and more, 
'hly conoontxated than that obtained by ordinary 
Licesses. 

Tlie progress of ihe oxidation was tr.aeed 
larimetrically in addition to tho controls employed 
Ih hydrogen peroxide. 

(a) The action, of h'/porhlorous acid on .‘tucrose. ~ 
this series of experiments 1 atom of available 
ygen was used jicr C]j unit. !>0 c.c. of siu-roso 
lutioii (.5-7%) were mi.xed at room temperature 
th 50 c.c. of hyjioehlorous acid solution (0-87%). 
^ reaction was slow, 1 atomic ratio of oxygen 
uiring almost 2‘t hours for complete utilisation, 
organic acids were formed, the acidity developed 
ng exactly equivalent to tho liydrochloric acid 
m tlio decomposition of tho hypochlorous acid 
:d. There was a .steady decrease in tho value 
tho specific rotation as shown below ;— 


Ime In houra 
from start. 

[«3d. 

Dl3ai>j)('.arauce of 
active oxyRcn, 

0 

4 -66 <!• 

% of total. 

.. 3 44 

2 

1 0l-7‘’ 

.. — 

4 

4- 55-7* 

<18-7 

7-5 

4*54 7' 

88-0 

22 

4-54 0* 

1000 


On isolating the residual sugar after all oxidation 
had ceased, the copper value was 23-3% of that 
obtained on complete hydrolysis. Tho specific rota¬ 
tion calculated on this hydrolysis shouhl hav'O been 
fain 4-46-4°. Tho actual drop in optical activity 
was from [aje 4-66-6° to I 54°. 

(b) The action of hypochlorous acid on lactose.- ~ 
In the following exjieriments 1 atom of available 
oxygen was allowed jier ('u unit. .50 c.c. of JV//6 
lactose solution were mi.xed with .50 c.c. of hypo- 
chlorous acid (containing 0-87% IlOCl). The 
reaction proceeded very slowly, extending over a 
period of 48 hours. During this time no organic 


acids were formed and the. 
changed from 4-62-5° to 1 47-()'' 

spocilic 

rot ation 

Time In bourn fnun start. 

[nlD 

52 fi* 


n 

51 5” 

51 3“ 


20 

M :)* 


44 

49 0" 


4» 

47 ij“ 


On i.solation of the resi<lual sugi 


.siH gave a 


copper-reducing laluo of 81-!(“(, <>f that detennined 
after hydrolysis. This partial h;\ilrolysis of hu-tosc 
should give the optical change (ajo 1-52-5“ to 1 66-6° 
in phuio of 1-47-6°. 

(c) Action of hyjxH'hlorou.s acid on malto.sc. —I'or 
each (1,2 unit, I atom of aiailahh' oxygen from tho 
hypochlorous acid was n-sed. The solutions were 
mixed as before in tho above proportions. Tho 
reaction was oxtrenicly slow, the maltose reacting 
comjilclciy with tho hypochlorous acid only in 80 
hours. Xo organic aciils were found as products 
of tho oxidation. Bolanmctric readings showed a 


lal decrease from lajr. 

(- nr to 

Time In ho'ii't. 


u 

4-131“ 

24 

4-125 9* 

4H 

-1 119 ft* 

80 

1-123 6* 


Tho total product was isolated and the reducing 
power (h-termined before and after hylrohsis, the. 
ratio being 60-0%. Here again the analytical 
results are not consistent, with the ojdii-.al aetivity, 
and tho general conclusion may be drawn that the 
o.xidising agent acts on tho sugar through tlie pre¬ 
liminary formation (jf an additiie (-onipound. 

O.ddalion of li-ylucosan. 

(a) The action of hydrogen feroxidc. on P-glucosan .— 
(1 atom of available oxygen in liydrogen peroxide 
per C„ unit). In the absence of a catalyst hydrogen 
peroxide gave negative results. After standing for 
seven or eight days only slight traces of acidity 
were dovelojicd and over 50yo oi tlio hydrogen pier- 
oxide still remained. In presence of ferrous sulphate 
tho reaction proceeded fairly rapidly. 

60 c.c. of a 2-7% solution of glucosan, containing 
ferrous sulphate, were mixed -with 60e.c.ot hydi'ogen 
peroxide solution (0-266% available oxygen). The 
reaction extended over a period of 24 hours. 'The 
acidity developed was equivalent to A723 acid, 
almost half of which was due to volatile acids. Tho 
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progrena of the reaction can be followed from the 


tabic below - 

Time. 

Addity 

UUappeAran 

10 mill. 

jV/40 

45 y 

40 „ 

.V/:;8-4 

510 

<30 

16 houra 

iv/a? 

57-8 

A727 4 

04-3 

liO ,, 

A /20 0 

05 1 

21 

A /if, :t 

06 2 

^ A. 

A723 2 

iwu 


A portion of the liquid was evaporated to dryncbs 
under diniini.sljed pressure. TJii' residue was lioiled 
under a redu.x eoudeiiher with 80% ethyl alcohol, the 
solution heiin; liltered and evaporated to a syrup in 
a high vaeuuin. 'I'hLs residual product reduced 
Fehling’s solution,and the eojiper value.s determined 
before and after treatment with elilute acid showed 
that tlie o.xidation had yieldeil : dextrose, lO-T parts ; 
unehanged glucosan, 48 :! jiarts ; non-volatile acids, 
410 jiarts. 

(h) Thi. actio/t of lii/piK-hldroii'i acid on P-f/hicomii .■— 
■tlwing to the prolonged tinu! necessary for the 
preparation of jaire hypo( hloi'ousacid, it was decided 
to utilise bleaching powder as th<’ .source of the 
oxidising agent. A good speciiiK'U of bh'aehing 
powder was shaken for a eon.siderable tiuie with dis¬ 
tilled water. Atti'r standing for a few hours the 
insoluble ealeiuui salts were liltered otf, and the 
(calcium hypochlorite pre.sent in the tiltrato was 
d<‘tcrrnined by analysts, 'riie solutions of the oarbo- 
hydrate and ealeium hypochlorite were mixed in the 
flesiri'd ]iroporlions and the. hypochlorite was then 
decomposed by blowing lairbon dioxide through the 
solution from time to time until the oxidation W'us 
complete. 

(1) I .Mom of annlalde o.iv/fg// in lii)i>orhl/>ritc jnr 
<\ iinil. 1(K) c.e. of a 2-7% solution of jS-glucosan 
were, mixed with lott c.e. of hyjiochlorite solution, 
containing availnbU^ oxygen in the above projiortion-s. 
There was no vaiiation in temjierature on mi.xing (w 
during tlm reaction. The total disapjieuraneo of 
oxygen extended ov er a jieriod of 2(t hours, and during 
that time no acidity was developed. The optical 
activity' undiuvvent the following change: — 

TIuie, lioti/a. (./lo. 

0 — 6H (J* Ht-iirl. 

'i — 55 2® mlutfiiuni 

24 --68 0” flnal valur 

On isolating the resitlual jiroduets, a sv'rup wa.s 
obtained which did not reduce h'ehling’s solution. 
Thi.s was to bi: expected, since the final value of |reji) 
was -()8-()°. 

(2) 2 .4/o;//s' of aniilaldi' o.njf/rn pi r (\ mill 'I’he 
solutions were well mixed and carbon dioxide was 
blown through the .solution from time to time. 'I’he 
polariuu'trie readings indicated a fall in the sjiecifie 
rotation from -tiS ti" to -4:t-7° after 27 hours. 

Time, lio-irn (.i| ■ 

0 , — C,A <>•» 

6 -r.i 

24 --42 0* 

27 . . - 4:i T** 

I'ho residual products when isolated, showed a 
retlueing action on'h’ohling’s solution. On the basis 
of titrations before and after hydrolysis tho compo¬ 
sition of the mixture was: dextroSO, 1 part; un¬ 
changed glucosan, 3'44 parts. 


(3) 5 Aknim of avaiUMe oxygen provided for ea 
C, unit. In these proportions the reaction proceed 
more vigorously. Within 10 minutes of mixing t 
temperature rose from 16° to 39°. Acidity w 
developed to tho extent of N /20 acid. Polarimet 
readings were impossible during the intermedir 
stages owing to the turbidity of the solution a 
evolution of gas. At the end of 50 hours, when t 
oxidation ceased, the specific rotation had chang 
from (all) -CH-f) ' to -27°. 

lOtj c.c. of the solution were neutralised a' 
evaporated to dryness ; the residue was boiled unc 
a reflux condenser with alcohol, hltereel, and evape 
ated under diminished pressure to a syrup whi 
reduced Fehling’s solution. The copper reduei 
value found after boiling with dilute acid, show 
that a 'M-2% conversion of glucosan to elcxtrosc h 
taken place during the oxidation : dextrose, 1 yia 
unchanged glucosan, 3-3 parts. 

The. aclioii of hypochlormia acid on starch. 

{a) 0'87 If. of hypochlorons acid (from calriiini hyj 
cMorili.) pi r 2‘1 g. of sUnrh. A solution of 5-4 g. 
Japanese potato starch in 100 c.e. of water was mix 
with 100 c.c. of hypochlorite solution, the conce 
tration of whuh was adjusted to give the abo 
proportion of av'ailable oxygen. The reaction w 
very slow, the hypochlorons acid being utilised or 
after the lapse of sev'eral days. (In examining t 
solution polarimetrically, it was found to be dextt 
rotatory, the value of a increasing us the availal 
oxygen was used. Only a very slight acidity w 
observed at the end of the reaction. 

When all oxielation had ceased, 100 c.c. of t 
srilution were ev'aporated to dryness under diminish 
pressure. Tho rt'sidue was boiled under a refl 
condenser with alcohol, filtered, and the alcoho 
solid ion evajioi ated to a syrup under reduced pressu 
From 2-7 g. of starch the syTup obtained in this w 
weighed 1-958] g., showing that about 75% of t 
starch had been transformed into soluble produe 
Tho syrup reduced Fehling’s solution, the coy)[ 
reducing jiowcr being 33-7% of that obfained af 
boiling with dilute acid. 

Precijiitates produced by the action of phen 
hj'drazine, ns was the case in the earlier stages of t 
work, were somewhat inconclusive, hut indioat 
that maltose, together with its oxidation produe 
W'as jiresent. 

(b) 1-71 g of hypochloroii.s arid (from hypochlor 
solution) pir 2-7(7. of skuch. In these proportic 
ov'cr 90% of the starch rc(u;tcd. 'i’ho result.s va 
very similar to those ipioted above, and examinati 
of the residual syru]) indicated a copper reduei 
power equal to 90/{, of that obtained on compk 
hydrolysis. 

The. action of hypochlorous acid on cotton cellulose 
(I) 0-87 g. of hyporhloroii.i arid (from calcium hyj 
chlorite .solution) per 2-7 g. of ccUulo.se. Cott 
cellulo.so was found to be remarkably' stable to hyy 
chlorous acid when present in the above yiropoitic 
and when the concentration wa.s 0-87 g. of hyj 
( hlorous acid jier 100 c.c. After 48 hours the hyj 
chlorous acid was exhausted, but an examinati 
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' the oxidation products showed that 86% of the 
■llulo.se still remained intact. Only traces of oxy- 
■lluloso and oxalic acid were found. 

(-) of li.i/j)ochlotoiit acid per 2-7 ;/. of rdla- 

*•< {caiicciitrallori of acid, 1-74 </. per 100 c.c.). Kven 
. these ])ro|)ortions the ehanyi^ was not exten- 
ve, although the formation of oxycellulcse and 
ialic acid wa.s increased. The weight of the residue 
oin 2-7 g. of cellulose was 2-0711 g., showing a loss 
I weight of 2:!-2‘J^,. 

(It) 4-ll.'> I/, of hi/iMcldoroicf aciil, (from hi/pochlorilc 
■lation) per 2-7 (/. of cdlulo.sc. 2-7 g. of cellulose 
ere mixed w-ith 100 e.c. of acid of 4-35% conci ntra- 
on. At the enil of the reaction, which extended 
,er almost 4!S hours, the residue and filtrate were 
camined ; 20 c e. of the liltrate gave on evaporating 
I drvne.ss, 1-9120 g. of residue. (Jalcium and 
lorine were detennined in another 20 e.c., the 
lt.s being; Ca, 0-09 g ; (!1, 0-80 g. Ditlerence, 
4l g. No volatile aciils were found as products 
the oxidation. 

IVom 2-7 g. I if celluloMc t he residue, weighed 1 -tt.732 g 
lowing a loss in weight equivalent to 27-00%. The 
sidue in this ease was not, fibrous but amorphous. 

was jiartially .soluble in alkaline solution (to the 
dent of 8.8-0%,). b'rom this alkaline solution the 
<ycelluloae could be rejirecipitated by meaiLS of 
•ids, salts, or alcohol. It gave no blue coloration 
ith iodine in jiotassium iodide. Concentrated 
ilphuric acid attacked and dissolved it giving a dark 
rown solution. It reduced Fehling's solution on 
ailing. 

Chr-mical Keseareh Laboratory, 

Lfnited College of St. Salvator and Si. Leonard, 
University of St. Andrew.x. 


.DEHYDRATION OF ALCOHOL BY MEANS 
OF GLYCERIN.* 

IIV KDMI'M) KNEl'tlT A.M) KlUO FRANK III.LI.HU. 

It is well known 'hat pure glycerin readily takes 
up a eel tain jiropoi'ion of water which it retains 
, tenaciously at the boiling point of water and even 
beyond that tenqierature. It was considered of 
interest to aseertain whether this (iroperty might be 
iitdised fertile dehydration of ordinary aleoliol, with 
a view of working out a rapid and convenient .jiroeess 
for the pre]iaration of “ ab.soliite ” alcohol. 

In a. jireruninary experiment some orilinarv alcohol 
(of about 9.')"',', strength) was mi.ved at raiHloin with 
glycerin and distilledfrom a water bath ; pure alcohol 
i-ame over. 

In order to ascertain to what extent pure alcohol 
is retained by pure glycerin at UK)", a quantitative 
di.stillation was carried out. Absolute alcohol (40 g.) 
mixed with pure glycerin (10 g.) was distilled from 
a water bath until no more lirpiid came over, and 
! the di.stillate collected in a flask jirovided with a 
looscly-Htting i-ork ; 117-8 g, of alcohol were recovered, 
so that 2-2 g. had remained in the glycerin, eqiuvalent 

• Head at a meeting ol the Maucheater Section, on Feb. I, 1024. 


to of the alcohol taken. By heating the 

residue in the Ihisk to 180’, a further recovery of 
2-1') g. of alcohol was elfeeted, so that the I 0 .S 8 was 
practically nil. (t'orrectiou was made in this and 
other instances for the volume of alcohol vapour 
remaining in the distillation flask.) This result 
might aj)])i'ar to indicate that a process ba.scd uiion 
the u.se of glycerin as a dehydrating agent would 
result in a lo.ss of alcohol it the di.st illation were 
curried out on the water bath only. It was shown, 
however, that if the alcohol contains water the 
latter appears to be selectively absorbed by the 
glycerin. This was seen to oeeiir on di.stilling a 
mi.X'tiire of 8t)-Sd g. of alcohol, 9-9;i g. of vv.itor, and 
23-91 g. of glveeriii from a water bath ; the dis¬ 
tillate eolh'eti'd between 78’ and 79’ weighed 88-77 g., 
which is equivalent to a 98-8'';', recovery. 

Tn a further experiment, a litn- of commercial 
alcohol mixed with 24"), (liy weight) of glyeerin 
and distilled from a water bath gave a yield of 
f)3%, of alcohol which came over between 78” and 
78-.'>” and eorresjionded to a 98"(, ]ii'oduet. 

The distillate, tested for glycerin, gave a negative 
rcsullv ])roviding that no more was collected after 
the thermometi-r (bulb in vapour) had reached 81)’. 
Beyond this temperature traei-s of glyeeiin are liable 
to [lass over ; at S.'i' an appreciable amount (t)-9o%,) 
was found in the distillate. 

From the results of these prebmmary trials it 
was inferred that a single distillation was not 
sutlieient to yield a eomiiletely dehydrated product 
when employing what was eonsideri-d to be a 
reasonable amount of glyei-rin, i c , an amount 
which would not unduly- depress the linal yii'Id. 
'I'he amounts of glycerin suitabh' for a first dis¬ 
tillation were roughly gauged as follows : — 

For H)'’4 water present, 2.")'’'k glycerin by weight 

•Tli „ „ 21)';;, " ■ „ ,; 

2%, „ „ i.v;;, „ „ „ ^ 

DoidiU didillalion —By following up the first 
distillation by a second, in which less glyeerin is 
added, it was foinid [lossible to remove almost tho 
whole of the remaining water, as is shown by tho 
following exanqik-s - 

nDc.c, of commercial alcohol illstilled with 10 e.c. 
of glycerin gave a yield of .Itlc.c. of alcohol, h.p. 
78’—79". Tho .fl) c!e. of this partially dehydrated 
product wore then nuxi'd w ith 7c c. of glyc<-rin and 
redistilled, the distillate, amounting to 42 e,.c., being 
eolleeted rqi to 78". The, final product .showeel 
b.p 77-8”- 77-9'’ and d t)-79l'.() 

In a further trial lot) e.c. of commercial alcohol 
on being double distilled will) glyeerin gave a yield 
of 120 e.c. of alcohol, b.t). 77-8"--77-9’, d*’’t)-79.7t), 
rejiresent ing a yielil of 84",;,. 

It is thus evident that the proposed method giv-es 
a satisfactory (iroduct with very little trouble and 
in suliieiently good yield to be of some practical 
value in the laboratory. The action of the glycerin, 
unlike that of burnt lime, is instantaneous, and 
after adding it to the alcohol distillation can be 
proceeded with at once. 

In testing the final jiroducts, the boiling ])oint 
and siiecitie gravity only were relied upon, as it waa 
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that the usual copper sulphate test was loo 
slow to jillow of its conveniout application to alcohol 
of lii^h c<>i)(‘cutratioo. lucidcnlally* tliis test was 
tiM'd oil a scih's of mixtures of aleoluj) Mul water, 
and the results arc bri<dly state<l below, 'rhev show 
tlic time which was found to be re<juired for the 
liist indication of a tdm* linee in th(‘ copper sulphate. 

Water % hy \v« i;fhl ■ 

tth iL’4 i-tl^ :-'II 2-7:j :m:; b !2 

'Time in Ihuhs 

I'jo 2b s t) r. -1 2-0 ()•{ 

'I'lir io|(|i( r sulphate used U)i tlie pur})ost* Was ]ue- 
]>aj<d i)\ piccjpitat inj4 a coneenl i ated solution of 
ordinarv copper sulpliate with aleoliol ami heating 
the reailtiii'^ er\stalline [low'dcr in an air ommi to 
ISO ', 'i he lesl.s wco' l ained out in small, wi‘11- 
sloppiued {.dasH hollhs 

Various alternative modes of pioccduii- have sn^p 
jiested 1 lu'itisrivcs for e.itivinj.^ out tfu‘ d(dp\dration, 
and hav<- licen tried with nioi-c ()r ios sm ei'ss. 

< )iu‘ of t la sc, w IikIi was <juil(' ohv lous. was to i'll eel 
the distillation of the niixtnn- of aleolml and e[\a-(*iiri 
in a -sinali distillation Hash, the mixture lieine run in 
eonlnuiously tliKuieli a. tap funnel, 'riu^ ri'sull 
ohiauierl was .'^ati>.faetot'v, 1ml it eaniiot he saiil that 
this (inx’ediire oClrus an\ advanlagi' in tie* onlinary 
wa\. 

In a MM ond rnodHieat ion it wa.s soue:ht to effect the 
w }u)|e reel iliiat ion in a suieh- operal ion. d’o t his end, 
(li(‘ vapour distilliue ovit from a niixtun' of eomnuT- 
eial alcohol and j^lycci in was caused to ])<iss through a 
seiics of tlirci' narrow t vlnidrical u.isli-boltl(‘s, r-ach 
of vvhieh (‘ontaiiUMl a small amount ol elyciuin The 
wash-bottles were contained in a water-bath hiaited 
to 7S , and tlu' vapour afli-r leaving lhi“ third and 
la.sl bottle p.issi'd din'cliv into tlie comhaisi'r. 1'fii.s 
modilhalion pave a salisfaetory rr'.sult in tliat an 
uleohol pasMiie o\rr < ntir<‘l\ at 7S' was obtained in a 
single ojKU’.ition. 

A tliird moibtii aiion was to e.iuse tlu' v'ajrour issuing 
from the mixture of ah-ohol and plyi'eiin 1(> pass 
thronpli an inverhal upripdit I'oiuhn.ver liilixl with 
glass iMaub, over which giveerin was allowerl to 
tricKh* at the rate of ahoul one drop in live seconds. 
'The luhe eont.lining tlu' glass b(‘ad.s vsas Kept hot hy 
blowing a cunent of steam through tiu' outer jacket 


of Ihir condenser. The vapour thus dehydr 
condensed in the ordinary way. This 
although somewhat more complicated than tl 
gave a very satisfactory re.sult, in tluvt coi 
aleoliol wa« found to give a yield in a single c 
of 8.7% of a product showing 0-7959. 

The ])roduets obtained did not in any ca 
it'M)'!/', purity, though it is easy to «*fTeet by the 
a di hydration yielding a 99 r>% product. ?. 
it is not improbable that further dehydratio 
be elfeetv-d by (he use of a large exei-ss of p 
it would R<*cm pieferable to nvsort to the use o 
lie calcium for tlio removal of tlu^ last trne(‘S o 

'I’lie <‘ost of the [»roe(‘ss for laboratory use is 
of the way as far a.s tlu; glycerin is concerned, 1 
of glyeeria is sullieii'nt to ih'hyilrate II lb. of f 
this being equivalent to an ntldilionul (^ost of 4i 
per pound cm the latter. On the other hand 
are comfiensatiug advantages in the gn*at re< 
ill th<* limi' required and in grtxder cleanliness 
opmvitions. In ease the process were to be (-m 
on any extended .seah*. it .should bo possible to n 
ate t he glyemin in a sefiarali* plant. 

Chemical Depart ment, 

Manchester (Vdlege of Teehnology. 

Tlu^ w'ork ilelaileil in this pajM-r wa.s earrie 
at the Maneiiestt-r Municipal College of ^tVehr 
during Juiu' and July, 1922, and the piquu’ was vV- 
U[) in August of the same year. 'I’lie ])aper 
nnnouiU'(‘d in the syllabus of the Mane]i(-.ster Se 
in Oetob(‘r, 1922. In the inti-rval betwa-en ■ 
dates and the tinu' of reading the jiaper, Ma 
pnblislied an el.ihorati- account of his process fo: 
eonuiiercial dehydratinn of akadiol ((.'himic et jr 
trii', Oct., 1922), wliich is based upon ])iaetiealK 
sanui ])rincij)le as our own. The points of dilTer 
are : (1) That wlu-reas MariJier's proc<*ss is intei 
for large-seal(“ work, ours vv<is originally only intei 
for laboratory use. (2) lu our process, llu> glv' 
is added to th(“ a!<*ohol, tliougli vve liav'O alsoopen 
subscipionl ly by di'liydrating llio vapour. (2) Mari 
niaki-s no mention of tin- jaissibilily of the ])res(: 
of glvcenn in tlii^ ilist illatiy vvin-reas we luive foi 
that nnk'ss certiiin eoiulitions an- observed 
dislillati; will he contaminated. Onr paper e 
tains, in addition, some account of the eoppi-r sulpli 
t<‘st for determining tlie strengtli of alcohol. 
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UXITE AS A REFINING AGENT FOR 
PETROLEUM DISTILLATION.* 

L E. DUNSTAN, IJ.SC., I'.l.O , !•’. B. THOLE, I).SC., 
i'.I.C., AND I'. G. P. REMEHV, Il.SC., A.I.C. 

om tlie very earliest time.s praetilioners in the 

of refining have reeognised the remarkable 
iicity jxissesHod by certain substances, particularly 
rcoal and various porous earths, for seleofively 
orbing from natural products in common use 
;es of impurities which impair the colour, odour, 
flavour of the material. Among the many sub- 
iccs which possess these absorptive properties 
I high degree are bone charcoal, six;oially pn'pared 
etablo charcoals, fuller's earth, floridin, certain 
;s of Californian and Japanese origin, silica, and 
mina. Some of the most elfective of these belong 
Jthe category of inorganic gels which have teen 
med by the dehydration of a hydrogel such as 
icic acid or aluminium or ferric hydroxides. 

A very cheaj) and convenient gel is the mineral 
luxite,' which is a soft rock composed princij)ally 
hydrated aluminium and ferric oxides associated 
itii varying amounts of silica, lime, titania, and 
ngnesia. The mineral in its natural state has no 
Isorptivo qualities, but by roasting to an appro- 
iate ten\perature most of the water of coml)ination 
ex])ellcd, whereby the peculiar porous structure 
dcvelopcrl upon which the refining ellicicncy 
L'pen<ls. Careful study has proved the interesting 
ct that the chemical composition of a bauxite 
IS no bearing on its etfiictivcness as a refining agent; 
auxites of very dissimilar composition will give 
Icntical results on the refinery, whilst successive 
imjilcs with identical chemical analyses may be 
ilirely different in behaviour (3rd lic|>ort of the 
ritish Association Committee on Colloids, p. !)1 
*■«/.). 

As a refining agent for petroleum, bauxite has 
larked advantages ov'er many other substances 
ihich also jxissess adsorptive properties. The size 
if the pores and nature of the surface happen to be 
list appropriate for the purpose in view, namely, 
!tio adsorption of the organic sulphur coiufKiunds 
ind colouring matter which it is desirable to remove 
torn petroleum distillates. Tt is chea]), can be used 
n granular form (which obviates the need for filter 
cresses and accelerates the filtration process), and 
■an be recovered indefinitely (apart from loss due 
(I disintegration). Though it is now known that 
lauxitc when suitably prepared has the jiower of 
electively adsorbing both colouring matter and 
lulphur eomjiounds, the latter property is of eom- 
aratively recent discovery. The use of this material 
>r ilecolorising kerosene and paraffin wax, however, 
vas adopted by the Burmah Oil Comiiany many 
'ears ago. 

• tteiid at a maotlug of tlie I/oaloQ Syctloa ou May 5, 1924, 


The procedure used at the Burmah rellnery was 
as follows The bauxite was placed in c\liiidrical 
filters measuring ajiproximately H ft. by 2 ft. (i in., 
and holding about 1 ton, and the kerosene or wax 
was filtered through until the colour of the oiiteoming 
oil was no longer up to the required .standard. The 
spent bauxite was then extracted with Ixnizine 
in a Merz extractor by exmfinued jKTcolation (after 
the manner of the Soxhlet apparatus) until no 
further removal of the adsorbed coloured comjxiunds 
could bo brought about. 

The extracted bauxite, after removal of adherent 
benzine, was then passed through a vertical furnace 
into which it was dropped from a hopper at the 
top and fell from one sloping firebrick plate to 
another until it passed out at the bottom. During 
the whole period of its passage it came into direct 
contact with the hot gases (mixed with excess of 
air) from an oil burner, which oxidised any carbon¬ 
aceous matter or hydrocarbons remaining after 
the extraction. It was then cooled as quickly as 
possible, when it was seen to bo as clean and bright 
as new bauxite. For decolorising paraffin wax, 
the filters were .steam-jacketed in order to keep the 
wax in a molten state. 

When it became necessary to purify kerosene 
which contained both coloured matter and odoriferous 
sulphur compounds, it was found that it was not 
necessary to remove the sulphur comjioiimls by 
chemical treatment before using the bauxite for 
decolorising (though this procedure may still be 
prehuable in certain circumstances on considerations 
of cost), and that an appropriate bauxite treatment 
woidd effect the double purpose. 

In June li)18 the first series of successful experi¬ 
ments on deaulphurisiug kerosene and benzine by 
means of bauxite was recorded. 

The bauxite was first heated to dull re<l heat in 
an oven and used at 200°. 'I’his rcducc<l the sulphur 
in kerosene from 0'13-f% to less than 0-02%. It was 
found, moreover, that under the same combtions, 
but allowing the bau.xitc to cool in the. open air 
before use, the resulting sulphur was 0-11%. In 
the light of recent research the first result was due, 
not to the temperature at which the bauxite was 
used, but to the absence of moisture from the pores. 
'J'he proportion of bauxite to kerosene was varied 
in a series of experiments from 2 to 9 lb. (ler gallon 
with the results shown in Table 1. 

It is interesting to note that in this investigation, 
mention is made of the risi; in temperature which 
ensues when the kerosene comes in contact with the 
adsorbent material. Thts temperature ri.se became, 
eventually, the, fundamental principle of the “ ergo- 
meter,” an apparatus by means of which the cflicicney 
of bauxite is tested. 

The following conclusiotm were arrived at from 
these experiments :— 
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(1) HaiixiU; Ls a coJloidal adsorbent of the first 
order for oiKanie sulphur derivatives. 

(2) Freshne.ss of preparation gives best results — 
i.e., ignition iininediatel^' before use. 

(.1) Bauxite w is a eomplete and sufficient 
refining agent for kero.sene. 

(4) Other sulphurous distillates are also capable 
of purification by thi.s tiroee.ss. 

It was found that the adsorbed .sul[ihur compounds 
could be to a large extent naiioved from the exhausted 
bauxite In means of .superheated steam, and to a 
lesser extent by hot water. 

’I'AaT.E t. 


Mii'rrinl ToMlittMiif. Sulphur. 

Kt rou) lie Tsdup .. . _ Oj'yi 

.. . 0 Ih haiixUt' hut from ovr-o. tt-miKTaturo ftptiro* 

. . 0 017 

t. .. 4II). batixHe hot from tivoii 0 017 

.. 0 U) hntuHd nut frcHhIy O UO 

Kortwiu’ h Ih/h'fil. liot from (jv« u 0 018 

.. 2 Ih K.il roolml uitt r IkiiUIoii 0 093 

KfnfMiiu',’ ;i Ih 'iziij. hot from t)\pii o o:t 

M 2 Ih hot from «/\( n . o oo 

.. I lOro.dti'tl 0*1!S 

Whlti Hplrll rntinitt <1 . 0 078 

,, 2 ih /if.ill ii<il from oM ti . U 022 

.. >fdrir fx bf.am. «1 b.iuxlte ‘ 0 18*" 

lk*n/hio 2 Ih i'hH hot ir >ih o\ t ij . 0014 

„ Iritr.at,.! ‘ ,,(, 7 ^ 

hj'iiil ''h .unt il out of tlir spent hauvitc . . 0 44 


'* MiMimom (him i i mn ot < it Io lr< fit muiit 

The size ol mesh xvhieh tlie bauxite would jiass was 
found to lm\e considerable beaiing on tlie ellieieiun’ 
of tlie desul])lnirisatioM \'ery broadly, tlie smaller 
the size of pai'tirie flu' gieafer thi' eflieii-ni'y for 
removing colour, but the slower flic rale of (iJtraiion ; 
whilst for desulpimi'i.sation it was found that .‘ttl/liO 
mesh was tlie o[)timum size for small scale working, 
2 t)/il(t mesli lias to be useil on the works seak' 
to save waste ,iiid to ensure that tlm oil is in contact 
with the bauxite foi' a sullieient length of time. 

At this stage refinery ojiinion on the bauxite pro- 
i-e.ss was that it w.is an exei'lleut deeojorisiiig and 
d(“sul|ihun.siiig agent, hut ineoiisistent in results. 
This was afleiwards pnned to he due to inedieient 
roasting Distilling tlie oil tlirongh han.xite was 
found ellii-ieni hut iiieonveiiient, wliilst filtration 
thiongh bauxite dust was too lengthv an O|ieration 
ns well as inefficient as regards snipliiir removal, 
though good for decolorising. JU agit.ating oil anil 
dust together, some excellent kerosenivs were [ire- 
pared, liiit sim)ile nitration tlirongh bauxite of ,‘f0/(i() 
mesh has jiroxed to he the most eonxeiiient metliod 
of Morkirig the process 

In spite ol the f.-u-t that bauxite lias been used for 
man\ \eais in tlie reliiiiiig of [letroli'iim, (be meelian- 
ism ol till- reactions wliieh takes [ilaee lias only been 
exjilainid reeentU. U is now [iraetieally eerlain 
tli.it (ho |ilienoiiienon is one of siirfare adsorption, 
and t he aid ion of li.-nixite n poii siilpluiroiis oils a[i|>ears 
to he stiietlx aim logons with kiuiwai ease.s of fine 
adsui'iit ion. 

(1) Matefi.il siu-h a-' ro.i.stod baiixilf containing 
large iiumhers oi microsi'ojiie pori-s is Avell 
known to [los.-.i-ss .in enormous surface area and 
eonseijiienl sin taco energv. 

(2) A\ hen oil is allowed t-o (‘ome into eontnet xidfli 
freshly-ignited haii.vite a considerable rise in 


temperature is observed, due to the si 
energy being converted into heat energy 

(3) BauxiU' obeys Freundlich’s rule, which m 
summarised as follows : (x/m)" is propor 
to c, where (in this case) a; = % of to 
adsorbed by bau.xite, m - ■ wt. of bauxit 
BW parts kerosene, c = % of sulphur in 
sene before filtration, n ~ a constant. 
This formula has been deduced from, and prox 
apply in, many eases which cannot pos.sibly be 
than true adsorption eases,in which any die 
action is out of the question. This being so, 
reasonable to siijipose that the action of bauxi 
sulphurous kt'roseiie is also true adsorption, 
the same fundamental law bolds in each case. 


E.rpirimoital vnijication of the Freundlich la 
applied to the adsorption of sulphur and colour 
pottnds from keromne bp bauxite,. 

As a starting [loint. residue from soda-wr 
naphtha was used (snlfiliur, O iV’/; colour in 
Lovibond cell, A')S-t. B 2-.')). .Samples (l.'itt 
of a wide range of suljihiir and colour concentn 
were jirejinicd by treatment, with quantities of ba' 
x'nrying betxveen J to 10 lb. per gallon. As 
colours to be measured extended far beyond 
rang!' of the usual tintometers, .a eoliimii of the Hr 
oi which the colour had to be measured, was mat 
against an equal column of the original crude I 
sene diluted with benzine, in the Say bolt colorim 
llu' colour eoneentratioiis so measured were ex[)r< 
as percent ages of enide kerosene (thus the eoloi 
(he original kero.si'iic - 100 ). 

.1. t’olour. — .Six of the above sam|)les with eol 
ranging between KMi"., and 1-7";, x\er(> treated 
J lb. of bauxite [ler gallon Tlic bauxite (21 
iiiesh) xvas roasted I hour at .700^-0 10', and co 
in a desk entor. 70 c e. of eacli .saiiqile of kero 
were shaken for 10 minutes witli ii o g. of baiixil 
20’-21" in the meehaiiieal shaker (ri"/, by wei 
or I lb. per gal.) : — 


T.mii.e II. 


luili.il cDloiir. I'liiiil tDlfjui 

lou .. [,‘ 2 , 

r.8 :{u 

42 . . 21 

14 2 

4ft 22 

3.) I 7 

1-7 05. 


f-'olt)iir 


rniriovfd 

1 i.i 

43 

fi 

4.-. 

f) 2 

.‘>0 

4 ‘2 

ftl 

1 , • 

I-,') 

0 4j 

C>2 !. 

(1 :u 

1)3 

0 17 


'I’lie values of .r/m (amount of colour adsorbed 
gram of bauxite), (ilolted against the initial eo 
concentrations, give apfiroximately a .straight 
lienee,fur eoluuri'd eoiiqiounds,.r/i» is proportion;: 
the initial eoneentration of the colour, and 
Freiindlich law is followed iipiniixiimitelv. 
constant a 1. 

11. Sulphur. ii.\x of the ;ibove sample.s Inn 
.sulphur eoneentratioiis ranging between 0-2.'t% 
O-on";, and colours from to (I were tre; 

witii 2 11). of bauxite per gidlon. The bauxite 
preiiaied in same manner as before. 70c.e. of c 
sanqile were shaken ;i.s before, with 14 g. of bnu> 
i.c , 2 lb. ])er gallon. (See Table III ) 

In this case .r/ia--grams of sulphur adsorbed 
gram of bauxite. These values, wdioii plotted aga 
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initial sulphur concentration, give a graph 
lich more or less approximates to a straight line. 
:the logarithms of the quantities are plotted, a 
fve is obtained which approximates more elosely 
! a straight line. Hence we conclude that for 
iphiir compounds the adsorption only approxi- 
lU'ly follows the Hreundlich law. The mean 
idient of the log curve indicate.s that the value 
in is of the order of 1 11, i.c , (.r/^n)' * =A-.(;. 


Table, til. 


L 

Initial 

Final 

“u S 

r©- 

'■ ■< 1(10. 

r 

Log,,, 

Tnltiiil 

1,(>K 

InltlHl 

y 

colour. 

% a. 

movftl. 

m 

y liM) 

S («•> 

HlK.) 

r 

. 19 .. 

0-232 

lU-7 . 

. 0 222 .. 

"i 3463 

. 0 158 . 

I 1987 


.35.. 

0 20 

.13 

. UU7 .. 

1 068- 

. 0 126 . 

1 loot 

07 

. 1-4 . 

u Jns 

. 18 9 . 

. 0 152 .. 

1 1818 

. 0113 . 

1 0719 

26 

, no . 

0-103 

. 18-3 . 

. OWXl .. 

•2 9512 

. 0 069 . 

2 H.LSS 

90 

. 0-2 . 

0 074 

. 23 

. 0 086 .. 

*2 9345 

. 0 0.52 . 

2 7irf0 

27 

. — . 

0 017 

. 37 

. 0 039 .. 

2 .*911 

. 0 015 . 

2 ITOa 


rhe deviation is no doubt due to the disturbing 
iueiice of coloured com})ounds which are ])rcfcr- 
tiiilh udsorlM'd. 

With regard to the (picstion as to wliether llie 
i‘U!'dlich law holds good for the simultaneous 
sorption of both colour and sulphur compounds, 
• rc.sults arc bc.st understood by ridcrcjicc to tlie 
■ompaiiying bgurc. This was obtaincal by treating 


Silfhul'iiirim'i of nAour hhaI nulphnr. 



' (I 


4 



I 1,^ imttMf. }>. 1 i' I'l.d. 

Lerosene of high colour and sulphur content with 
varying amounts of bauxite. The curve clearly 
shows that the coloured compounds are adsorbed much 
more rajiidly than, and in preference to, the .sulphur 
'om|R)un(ls. Thu.s until 8.')% of the colour has been 
emoved only a small fraction of the sulphur is taken 


up, hut once most of the colour is adsorlied then the 
removal of sulphur follows tlu> usual course. 

The point representing colour ib.o (Table III.) lies 
considerably below the line x!m sulphur. The 
comparatively high colour eoueeutration has lowered 
the adsorption of sulphur. This bears out the theory 
of preferential adsorption of colour. 

Bauxilr a» a p»]iimcri!<ing nijcni. 

Like all substance.s po,s.se,s.sing a .structure consisting 
of ultramicro.seopie capillary tubes, bauxite lias the 
power to bring about chemical changes in compounds 
with which it comes in contact. This is mostly in 
evidence among unsaturated hydrocarbon eom- 
ixuinds («.;/., pmene and umylene aie converted into 
dipolymerides), and is also seen in the case of the 
sulphur comjioumLs pre.scnt in petroleum oils. 
Decomposition and (Xilymerisation both take jilace, 
the intensity of the reactions being favoured by 
incrcasi' of temperature. 

If cracked sjiirit, which contains a large projiortion 
of unsaturated hydrocarbons, is tiltenal cold through 
bauxite, the filtr.ite will be a deeper colour than the 
original, and if colourless beforehand the spirit 
will i.ssue from the lillcr with a (h'cp yellow colour. 
By maintaining the bauxite at about list an orange- 
brown liltrate is obtained, but if the temperature is 
raised above the final boiling point of the .spirit, 
say 2IKI", the issuing vapour on eondcn.sing will bo 
jK-rfer tly colourless and substantially free from 
sulphur compounds. ’I'he e.\|ilanatiou of the.se 
results IS as follows • I’olyiiK'risation of unsaliirated 
compnuuils takes place in contact with the bauxite 
to gums of high molecular weight and boiling point 
and jiossessing a dark colour. In the eases of 
liltration cold and at, Itltt’ the incoming liquid 
dissolves these gums and washes them out of the 
bauxite, but in the vapour filtration the gums remain 
in the tiltering material bi'cau.sc their boiling (loint 
is above the .surriainding temperature. .\ .similar 
reaction takes place in the case of the sulphur com¬ 
pounds. tho majority of w'hieh are very reactiv'e and 
readily undergo polymerisation. 

'J'wo methods of reliuing jietrol or cracked spirit are 
therefore availalile ; (u) hy pas.sing the liipiid int.o 
bauxiti' maintained at a tcm|)cralure of about 2tK)", 
when it instantly vaporise.s and passes through tho 
filtering medium in the state of vajiour, and (b) by 
passing the liquid through bauxite maintained at 
I(M)^ and re-di.stilling the liltrate in the ordinary 
way. In process {a) the giimming iwilymers remain 
hehind in the hauxite and gradually contaminate it, 
but a linished jiroduct is obtained in one operation. 
In proce.ss (b) the polymers are washed out of the 
baiixite, and thus the active life of the latter is 
maintained for a longer })eriod. In tho subsequent 
distillation the jiolymers, being of high boiling point, 
remain behind in the still, and a colourless di.stillate 
is obtained which is free from those eompoundfl 
which form gum in cracked sphit on stamling. The 
suljihur compounds in jK’trol are removed in the same 
way as the gum forming compounds in cracked .spirit. 
Sulphur eomjiounds in kerosene can also ho removed 
by an adaptation of (iroccss (6), wherein kerosene is 
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filtered through bauxite at a teriii)crature of 100''—130° 
and then eooled and filtered through bauxite at 
tlio ordinary lemj)erature. By polymerising the 
sulphur eoinpounds in the liot filter they are n'ndererl 
more easily removable by the eold filter than would 
l)ave been the ease if the hot filter were replaced by a 
eold one y\ crude kerosene with a sulphur content 
of 0-31% was filtered through bauxite maintained 
at 120° at the rate of I lb. ])er gallon, and the filtrate 
then re-filtered through eold bauxite at the same 
rate. After the pa.ss.ige through hot bauxite the 
suljihur content was 0-2()%, and after the subsequent 
cold filtra1i<in it fell to 0-l()%. Ordinary filtration 
through 2 lb. of cold bauxite gave a filtrate with 
a sulplnir content of 0-21%. 

'J’hc present method of using bjuixite may be divided 
into the. following stages : 

(1) Fillration .—A predetermined volume of oil is 
filtered through a rlefinite weight of bauxite. 

(2) Slrfitniiit) (nit -The filter is steamed out until 
no further kero.sene can be removeil economi¬ 
cally. 

(3) Miikr up.~ -Froxh bauxite is ground to size, 
and the resjuired quantity addeil to make uj) 
for lo.sses in working. 

(4) ]{oitslni(/. ~'Vbe fresh make-up bauxite and the 
spent material are roasted in excess of air to 
remove moisture, the last traces of kerosene, 
and firmly retained organic matter and carbon, 
thus freeing the j)ores for a new run. 

in ord<-r to understand the conditions required for 
successful filtration, it is necessary to consider the 
coloured comjiounds and sulphur compounds con¬ 
tained in the oil, which may be divided roughly into 
two groups ;- - 

(1) Those, in true solution (sulplnir derivatives) ; 

(2) 'I'hose in colloidal suspension (colouring matter). 

Solid mat ter in coarse suspension can be, removed by 

purely mechanical filtration through non-adsorbent 
material such as sand, but matter in solution or 
colloidal susjx’nsion can only be taken out by true 
adsorption into the pores of some active maferial 
of the nature of bauxite. The top layers of the 
bauxite are therefore engaged in removing the 
suspended eolourtsl compounds, which cover over 
the pores and prevent the matter in solution from 
being ailsorbed until it reaches a lower stratum, at 
which point all the suspended material has been left 
behind. As .soon as these coloured comjxmnds have 
been removed the bauxite is re.ady to deal with the 
sulphur compounds, which arc hardly touched at all 
until the major jiart of the colour has already gone. 

'I'aking, then, the successive layers of bau.xite in 
a tiltc'r, the toj) is occupu'd in mechanically removing 
suspended matl<‘r, fhe next layer takes out the rest 
of the colour, .ind the lower layers eliminate the 
sulphur eotu|iounds In this way, the three active 
zoiu's iiune downwards until the coloured compounds 
are being extracted at the very bottom of the filter. 
But as no stiljthur is taken out until almost all colour 
has gone, it will lie seen that at this stage no sulphur 
is being eliminated at all In other words the bauxite 
is exhau.sted for desuljihut isiug purpo.ses ; it is still 
capable, however, of removing colour. 


For this rea.son “ series-filtration” gives the 
efficient a nd economical results. The principle u: 
lying series-filtration is that of putting the va 
layers of a largo filter into a number of sn 
filters, .so that each layer is capable of rejectk 
.soon as it is exhausted, while no layer is rejected 
comjiletcly exhausted both for decolorising 
desulphurising. 

In working the series-fiJtration much light 
thrown on the (dimination of colour and sul 
compounds, for it was found that it was only i 
the filtrate came in contact with fresh b.auxite ii 
last filter that any substantial desulphurisation 
])laee. IVilour w.os progressively removed in pa.* 
through the series of filters, but sul[)hur coinpo 
were only removed in the last filter, os is shown ir 
following table :— 

Tabt,e IV. 



('ulour filtrate 

% S 111 

% of t<)l4 

Fllb-r. 

(SavlMtlf,). 

flltratf. 

rr*niov(>cI by 

1 


U286 

K 

2 

17® 

0 280 

0 

3 

IK* 

0 280 

(> 

4 

10“ 

0 2:>2 

19 

(fr<‘Ali bftiixlk>) 

22” 

0120 

00 


'I'he principle of first removing colour in orde 
allow the bauxite full scope to ii.se its desulphuri 
properties, w'as employed by placing a layei 
tloridin above the bauxite in the filter. Floridin 
better decolorising but poorer de.sulphurising ai 
than bauxite, and thus each material is miwlc 
jierforin that oiieration for which it is best sui 
Better re.sults were thus obtained than by' using ei 
material .separately. In the following experiment 
filters were, run until the issuing kerosene gav 
positive reaction with sixiium phimbite :— 


'1'Aiir.E V. 
und 


liauvitv. 

Flltnik 

llorblln. 

FUtrab'. 

JmTffts 


c c 

K a 

c c. 

%• 

10 

7j 

10 4 0 

75 

. —• 

11 

82 

10 + 1 

90 

+ 9 

12 

90 

10 + 2 

110 

-f-22 

i:i 

97 

10 4- 3 

120 

f 24 

11 

lo,'-. 

10 + 4 

130 

4 24 

20 

1 r.o 

10 1-10 

120 

20 


'I'he ‘‘ increase ’’ is the entire amount filte.ra 
before a positive reaction occurs with sodium plui 
it<‘, by replacing certain amounts of bauxite by eq 
weights of floridin. I’raetieally no advantage 
gained by repltudiig more than 20% of the hau> 
by floridin, and at .some point between .30 and 50'} 
diminution in efficiency commences to take place 

VV'ith floridin and •33% bau.xite, the follow: 
figures were obtained : - - 

Tabi.i: VJ. 

JJaiixito lun 

JlniuHt*. lioritUn 

\1 (Uh i.or K»1I.S:-0Ii:2"„ .. H -0f)0'’o 

,, :5 lb ,, . S^O S (M4% 

l)rl«iiial S O20J% 

By mixing the bauxite and floridin intimatf 
together no advantage is obtained over bau.xite aloi 
since a jiortion of the latter is then occupied in ; 
moving colour instead of being free to adsorb sulph 
compounds. 

'I'he failure of a filter occasionally to give a go 
product was attributed to the fivct that a long peri- 
of time had elapsed between the initial distillatii 
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the filtration, i.e., to the ago of the kerosene. 
1 , however, appears to bo fallacious, as the follow- 
results show, the reason for the improved results 
lably being that agglomeration of coloured com- 
inda lakes place which renders them easier of 


uition by the 

bauxite 


Tiint' aff«r 

TabIaE VIT. 

% Sulphur In 

Colour of flltratt> 

distlUutlun. 

tiltratc. 

(SaylHtlt). 

Days. 

0 no 

14’ 

r» 

on 


10 


1« 

21 

0 083 

ir 

31 

0 102 

21' 


I Oiic of the factors which determine the etfieienev 
the bauxite juoeess is the graile of bauxite. A 
iixh-grade bauxite has a large, jiroportion of pore 
l.iee, this being directly proportional to the eniciency 




fCrgo^mter. 

(Jliili Half) 

P the other conditions remain the same. The other 
Be.sirahlc eharacteristi<! is hardne.s3 without britt lene.ss. 
J'his is purely an economic desideratum, because a 
soft or brittle bauxite erumbles badly in the grinding 
ind roasting and the dust formed is waste. 


ft must bo emphasised at this jRiint that it is 
impossible to find by chemical analysis whether a 
bauxite is high or low grade, as this n])pears to have 
no connexion whatever with its etlieiency, ^Vlthough 
the Jiroportion of moisture in new unused bauxite is 
found to be roughly a measurt' of the pore ajiace, 
this docs not ajiply to used bauxite. In (xiasequeneo, 
the method of testing now or recently activated 
bauxite for elfiidency was a long anrl laborious task, 
involving aidual filtration tests for colour and suljihur 
removal, 

'I’he length of t ime required for these tests jirohibited 
their u.se exeejit for consignments of new bauxite. 
It was imjaissihle to test sanqiles takiMi during tho 
roa.sting of old bauxite to see whether it had received 
enough treatment or not, so the roasting was lairried 
out empirically in the hope that it would " turn out 
all right.” 

It had been observed, however, that when kerosime 
is allowed to come into eonlait with activated baux¬ 
ite, a coiLsideruble rise of bunjierature occurs, and it 
was found that the greater the rise, the more ellie.ient 
is the bau.xite for removing colour, while the desul- 
jiburising [lower is directly jirojiortional to the rise in 
temperature. 'I'his fact, has been made use of in 
jiraetiee to determine when the bauxite has been 
sullieienlly roasted, the test being carried out as 
follows in an ajqiaratus named an '' (Ugomeler,'’ 
illustrated in the accompanying diagram 

Sixty grams of freshly-roasted bauxite are cooled 
to the sanu' tem|icrature us the kero.sene residue 
which is to be used in the test. The bauxite is then 
jilaeoil in the ergometer, which is a metal eylimler 
11 in. in height and i t m. in diameter, and bolds 
about .Itt grains tjo/fio mesh, the ti'iuperature being 
observed by means of a thermometer tiltial into a 
hole in the lid. lit) (..<■. of the kerosene are jxiured 
into the cup-lid and flow through four small holes 
on to the bauxite, this quantity being just silfiieient 
to wet the bauxite. The teinperatiire .soon com- 
menees to mount and the inaximiim rise is taken as 
the “ergometer number.” A new bauxite of good 
(|imlity which has been jiriqierly roasted will give a 
rise, of about Hi’. Ilegeiierated bauxite should give 
12 ” -l-l” rise, ; and if the rise is less than id ’ faulty 
roasting is at ouc(“ siisjieeted. This temperatiiro 
rise is reduced by a large jiereentage of tines. The 
total amount of time rei(uired for the test is about 
Id minutes, .so it is a ra-jiid and convenient method 
of e.hccking the etlieaey of the roastmg. Since tho 
jiorous strueture is created by the exjiulsion of water 
of hydration in the initial roasting, an alternative 
test tor ellioienej is available. It has been found 
that the activity of bauxite as a remover of sul- 
jihur compounds from keroseno is directly propor¬ 
tional both to the temjieraturo rise, as measured in 
the ergometer, and to the percentage of moisture that 
can be ibiven otf by roasting at 40d''-4.'id°. With 
fresh bauxite therefore both of these jihenomena can 
be used a.s a measure of activity, whilst in used 
bauxite the <•rgometor is the only test. 

The followhig table shows that the maximum 
activity of various fresh bauxites obtained from 
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many different sources occure when the material 
is roasted at 400° :— 


Temp of 


Tabi.k Vlll. 

Bnuxite, 


small amounts of impurities in kerosene could hi 
be ex])ected to make a noticeable difference ir 
reailing. When testing the activity of bauxit 
means of the ergometer, it therefore makes lit 


roftritlnij. 

tr 

I. 

It 

fl 7" 

HI. 

IV. 

1 r 

V. 

0-8'" 

VI 

0 8* 

Tabijs XI. 


800 


12 « 

_ 

loa 

5-H 

— 



400 

18 8" 

16 7 

14 6' 

12 8 

0 3 

8 1 

Mutcrial tCHted 

rL 

500 

15 1 

15 .f 

1.1 a 

11 4 

H rt 

— 



000 

14 7 

la 7 

12 H 

10 9 

7 7 

7 6 

1. Crude lint reatfd kerwenn 

.. 1! 

7<K1 

IH 

J 1 2 


10 7 

7 7 

— 

2. No. 1 after mhIa waah 

1 

HOO 




— 

6 2 

— 

y No. 1 after “ bauxitisinB *' at 50 lb /gul. . 

V 

OOU 

h 2 

,-i 4 

-- 

0 7 

— 

36 

4. Kenwcuo reflned by hyfiothlorite 

.. 1 


'I'he follow iiiu t.ilile shows the percentage of mois- 
Ture reiiii>viihle In rousting at 4<I0", the ergometer 
rise (iiiaMiiiiini) and the amount of total sulphur 
removed, all (■'(pressed in pro])ortion with the worst 
sample of hauxit'C as uiiitv. Itireet |>ro])ortionalily—- 
within experimental error- is seen to exist between 
these three sets of observations. 


Wo. 4 t^Ivon furthcT tmitiupiit of C'.O.V. aiul | lb. 

bauxiU/giil!.. . . . . 1 

B.l*. No I iKtlrol . . .. 1 

Shell ftvlatltm bpirit , . .. 1 

I'etrolenni etht-r, h . 1 

C'raoked spirit from gas t.il treated with hyitochlorlte anti 
aehl an«l rrcIistiHe*! to 175* . . .1 

JU*ij2o1 . .. 1 

Nylnl . 1 

(iliH oil . . . ... 1 

Amyl'-ne .. 1 

Motliciniil liquid parnflin . .... 


'I’mh.i: in 


Uuiixitf. 

\ 

It 

(‘ 

n 

1C 

I' 

it 

11 

1 


U lift I l< lltOM <1 
.it -lOO- »■ 

1 

t I 
I 1 
I ‘I 
!>4 
■J. !» 

4 r. 

4 

t 7J 


I luoiiictt r Siilpiiur 

llsf. UtlKOld. 

r I 

1 :i 1 

14 I 

■\ 1 

•5 •{ ,1 

t <t 4 

4 H 


I'dloiir 
<)l llltnite 
(Siiyholl). 
IS" 
lb 5 
IP 
'.'4 
:i4 
24 

2l» 


'I'lie eohair of tbe lilt rate im|>roves progressively 
with the aelivdy of tbe bauxite, but the (>xact 
relationship between the two has not yet been a.seer- 
tained. 

It is a well known fact that to obtain the maximum 
cffieiency from bauxite it should I'C cooled, after 
roasting, out of contact with air, and used as soon as 
possible. 'L'lie reason for this is well shown by ergo- 
meler readings on samples exposed fo the air for 
different tieriods, the decrease in ellieiency, owing to 
adsorplion of moisfure, being clearly seen, ifauxite 
was roasted id -Ibo iind divided into five parts :— 


i'viir.K X. 


(1) 

t.'oob'1 in 

1 tli'sliTalor for 

1 bo\ir 

Kmoiutlcr 

lOtidhu:. 

n T*’ 

(2) 

>• .. 

1 

7 bourn 

11 .5 

O) 

>» 

ojK'H air ,, 

\ hour 

9 3 

(4» 


0 houra 

8 0 

(5) 

KoaHto)! i 

;iii4l kept foi 2 \ 

etirx In (oikcd boll 

1l 11 

(6) 

f> re-roaeteti at 400" 


12 8 


1 iijhit'iwr Ilf tii/iiiilK ollii'r ihim kcrusnic on, the, nyumeter 
reiutiiuj. 

With a view to ascertain whether the ergometer 
eoidd be employi'd to detect impurities in oil and llius 
be used as a means of tinding out if kerosene bad been 
properly relined, a variety of different fractions and 
mixtures were testi'il with a given grade of bauxite 
roasted under similar conditions. The test proved, 
however, that, (he instrument was not sensitivo 
enough for such tine distinctions, though in the w idely 
differing fraetioiis such as petroleum ether and Ikpiid 
paraffin (medicinal) and liipnds such as benzol 
and xylol pronounced differences in readings W('re oh- 
fiiined from liaise observed with k(>rosene and petrol. 

From the above results it can be si'cii that it is 
impossible to detect benzol in aviation spirit (Nos. (i 
and 7)—although benzol alone gives a distinctly 
higher reading than straight jietrol—and thereforo 


no diileronee wliether crude or refined kerosi 
used, and if a low figure is obtained it must 1; 
to the ])Oor eimditiou of tlie bauxite and not t 
liipiid einjiloyed, 'I’ests carried out to see if wa 
liauxite produced similar evolution of heat to 
sene g.ave results which showed that the actio 
similar hut not identicid. The temperatun 
obtained with water places different liauxites 
same order as regards activity as with ker 
but tbe heat I'volved is imieli greater, and in 
ipienee the experiments are less easily eontrolli 
more diflleult to l arry out .sali.sfactorily. By pi 
the water results against, those given with ke 
a straight line graph is obtained, thus ]iroving 
jiroportionality between the two methods 1 
also noted (h.at the maximum tempeiature rise 
in direct jirojiortion to tlie perceidage of wall 
liy roasting at ti0<)“-700°. d'ho maximum risi 
water is obtained by roasting at a higher teiiipe 
than for kerosene, probably owing to direct hyi 
being a eontnbulory caii.se of evolution of he; 
few examples of ergometer readings with wa 
given below - 


Table XII. 
Wilier vitltie. 


Material, 

Teinperatuicfi 
of ro.i'vtlng. 

Now bauxite from bkcuen 

Unroftsted 


400 

.. M •> 

6.50 

French bauxite* from Uoual .. 

900 

;.oo 

iiauxiU) from Abadan 

:.oo 

Indian bauxite 

500 

llauxllo from Hull, Bl>1b<i and Co. 

500 


The mesli of the liauxite has a eoiisiderahle 1 
on its effieieney. For colour removal, the lli 
mesh the. better are tlu' results—jirobably ov 
the longer lime of contact. For snijihur r 
effieieney increases witfi fiiu'iiess of mesh to r 
mum, after which increased finene.ss eausi's a d 
in efficiency, 'file ojitimum mesh was foiim 
30/(id. This is not practicable on a worki 
because all bauxite finer than (10-mesli would ! 
be rejected ; thus much greater latitude is e 
and 20/90-niesh is used, 'Phis latitude has adv 
other than economic. One of the dangers witl 
the refiner is faced when packing his filters wit 
mesh bauxite is the formation of channels 
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okctK. Theso form a lino of least resistance for the 
. which promptly follows flio channels, with the 
ailt that the kerosene merely washes tlie outside 
the coarse granules instead of percolating uni- 
rmly through the mass. This causes an immense 
is of efficiency, which is counteracted by the use 
a w'ider range of mesh, for then the small particles 
I up the spaces between the larger ones and so tend 
eliminate channels and air ]»ii kets. 

The shape and size of the tiller does not a])i)('ar 
he a vital factor. A convenient size to haiulle is 
e of 1 to 2 tons capacity, although there is no rca.sou 
limit the capacity to this figure. So long a.s the 
igth is suttieient to ensure that the oil is in 
ntact with the hauxiti' for not les.s than 15 to 20 
inutes, the shape is imim|)ortant and is intlueneed 
iy by convenience in handling. 

Shape of fillertt and rale of jillralion. 

In order to see if any advantage accrued from 
igthening a filter, equal wi'ights of bauxite were 
it in filters having a ratio of length to diameter of 
: 1, 4;1, 8:1, 5t) : 1, and an equal volume of 
■rosene was pa.ssed through at similar rat<s. 


T.rm.i: XllT. 


H.tllo 

(.'oUmr (’f 

% Siiljihur in 

1 (J. 

tlltnito ('■iijbtiR). 

liitrato. 

1 


(1 jno 

4 1 


»l ^10 

8 1 


U 2(15 

50 1 

-5’ 

(J 1U3 


I l’rom this it is evident that the shape of the filter 
lithin rea.son) is of no importance, jiroviiled that 
II' liquid is in contact with the bauxite for a sutii- 
jicnt timi', on w’hich of course deiiend.s the )ier- 
pissible rate of filtration. Three equal filters were 
am at rates in the iiro[iorfion of 1 : 10 : 50. 



Tahlk XIV. 

of 

Suliihiir 


fllliato (Suytolt). 

tllUutoi. 

1 

24 h" 

0 

lu 

25“ 

0 IK 

50 

20 5* 

0 IS 


' These figures show that elimination of sul))hur 
ioiupounds is more rapid than the remov'al of colour, 
|.nd that it is ))ossihle to suqiass the critical s)iced 
or colour before suljiliiir removal is ctt'ected. ‘ 

1 Filtration efficiency is intlueneed to some c.xtent 
ly the temperature of the bauxite, and the material 
ihould be allowed to cool sufficiently to avoid vaporisa- 
;ion or overheating of the kerosene, but not enough 
■o allow the adsorption of moisture. The most 
i|)j)ropriatc temperature is about 121)°. 

The elimination of sulphur compounchs is not 
lirectly proportional to the amount of bau.xite used, 
the curve rising stcejily at first but llattcning out 
fairly rapidly. 

-Vfter the bauxite is exhausted it is allowed to 
drain for about 1 hour and is then steamed out. 
Shortly after steam begins to issue from the bottom 
of the fitter the extraction is stopped, and bauxite 


thu.s treated with su|ierheated steam (1,50°) comes out 
dry to the touch, though still containing 7—!2”(, of 
moisture and keroseni'. Furlhi'r steaming removes 
but little kerosene in iiroporlmn to the amount of 
steam used. 

The bauxite is next roasted to remove moisturo 
and burn out adsorbed impurities that are not 
removed by .steam. This necessitates a temperature 
of about .550° in the presence of ample air. 

Funiio'i Ilf/. 

.'Vny furnace to be successful must fulfil the follow¬ 
ing desiderata • --(1) Too much grinding and crushing 
should not take place. (2) Whilst maintainiug the 
temperature required, anqile air must be prcsi-nt so 
that sufficient oxidation may take jilace (ff) The 
roasting temperature of .5,5(1' must bo maintained for 
a sufficiently long time. 

.\ great number of ex))erimcnt.s have been made 
on treating the bau.xite after use by solx'cnts or 
solutions of chemicals before ro.asting, but no results 
wi're ex’cr obtained which were an improvement 
on the sinqile process of stcaining out the adhi'rent 
kerosene. The .solvents tried include jietrol, alcohol, 
.acetone, benzol, ether, carbon tetrachloride, anil 
mixtures of these, whilst the chemical washes w'ere 
sodium carbon.ate, caustic soda, soap, hyilroehloric. 
acid, ammonium iihosphate, and water and steam 
under high iircs.surc. In no case, however, was it 
pi.issible by the, use of either hot or cold trca,tment 
to remove the whole of the contained im|inritie.s, 
which could only be com))lctcly eliminated by riarsting 
in a good oxidising atmosphere. After draining 
a filter, ffO",, of the rem.aining adherent kerosene 
can be removed by steam, the major ))ortion being 
ex])elled before st.'am issues from the bottom of 
the filter, .and by using steam .at 1.50 ’ 180" the 

bauxite, is left dry to the touch and easy to handle. 
Another advanl.age in the steaming |iroee,s.s lies in 
the fact that. ex|mlsion of the evil smelling sulphur 
coiniiounds does not commence until most of the 
kerosene is already dLs|)laeed, whereby it is possible 
to reeov'er a large |iortion of the retained kero-seno in 
a fit state for re-liltering. 

Various theories have been [lut forward to account 
for the siqiposed “ ))oisoning ’ of bauxite .after 
prolonged use, .such as the formation of .sulphates or 
chlorides of aluminium or iron by the suijihur and 
chlorine eompounds in the oil. Analyses, however, 
have proved tliat no accumulation of either sulphate 
or chloride take.s place provided efficient roasting 
has been employeil. The saino sanqile. of banxit,e 
has been used and recovered ox'er and over again 
with very little loss in efficiency and jiractically no 
change in chemical composition. Formation of 
dust due to repeated roasting and cooling brings about 
a slow, progressive, slight ileerease in efficiency, 
hut an occasional sieving will iircvent thi.s and main¬ 
tain a regular standard of activity. 

The following tables give examples of regeneration 
experiments carried out by steaming at 120° and 
roasting at 600°. 
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Tahlk XV. 

Ofltmrof 



flit r.it**. 

filtrate. 


(SftyhioJt). 

o 

FroHli fKHi.xitfl 

18 

0 22 

Int rotfoneriitlon . 

17 

0 20 


10 

0 2'J 

•ird. 

11 

0 jy 

4th 

1.1 


Mh 

K. 

_ 

6lh 

17 

0 2.1 

Frifih haiixlM' 

2') 

0 IK 

Ixt rc'gnif ratitiii 

IH 

0 l‘J 

2iifl 

l.H 

0 lU 

Jtrd 

17 

0 HI 

4lh 

17 

0 H) 

6lh 

IM.''. 

— 


'V\u].i: XVI. 


AiinIvxlH 

rr'-'th Imiixitt' 


Sl(», 

1 .'>9“., 

Im-jH,. TiO, 

liT 2tl”„ 

•8<>j 

1 ITi'',, 

1' llli-‘« (lii'iwllit' fiO-lilOtth 

: v \. 

.. 

0 ■)"„ 

I'.rKOfni t<T r* aiHn« 

14 > 


Aficr’ii-o 
liO t 11111‘H 
(IWllllr.J) 

1 r>7"., 

1 

I'-^Vo 
y 4' 


K>IK‘rim*‘m 


'I'amm-: XVII. 

i I'lruir Ilf •>; 

III Kill roiui'Vfii. 

(N,iyl.oI{>. 


r. 


1 


1 1 
\> 
1 l 
1 I 
I'l 


40 

1 1 r > 

4 1 

_ 

:.(» 

11 

41 

_ 

4.'» 

l:i 

4H 

10 

.Ml 


41 

12 

111 

Hi 

41 

Jo 


'I'hc above experiiMentH were lUme witli uii)iy[)o- 
ejilorited iiaphllia residue, tlie followintj inleriiuMliati* 
ones nitli Iiypoeliloiiteil napldlia re.sidm.s ; 


lixiK-rlinrnt,. 


'I'aiu.k X \ mi. 

Cdluiirot 

f'^ayl.olt) 


t) 

lit 

10 

17 

IS 

IJI 

•20 


f.M 

m» 

o:. 

40 
(i t 


Kr».'i>tiK-tor. 


J1 

u 

J2 % 
i> 7 
H H 

0 n 
1) 0 

y 4 


'I'lie iiierease in dust in the liauxite eoiieurrently 
witli a slieht fallint; olT in dosul|)hurisin(f ellicietiey 
and lowering of tlic erfioineter reading is clearly 
shown. 'I’he bauxite was steamed in .tilii in the 
filter and roasti'd in an i-xternally healed rotary 
furnace at- about fiSt)'', thus being well exposed to a 
good su])pl\ of air, whieli constitutes the principal 
feature of successful roasting. 

d’he use of I he ergornetcr in ascertaining the correct 
conditions for projierly roasting used bauxite is 
eh'aily seen in the following table : - 


'I'-iiii.i-: XIX. 



Mnt. 


It'Ki.’ftinj’ 



1 bil. 

Tompcrattiro 

Xliiii 




“ 

hr.. 


Ni u 

-III.He 

50f) 


(1) 

Cacti 

till 

:10<) 


(2) 



600 

4 

0) 



6IM) 

i 

(4) 



OfH) 

4 

.•{ 

(5) 



000 

(«) 



(JOO 

2* 


tlKOinctf'C 

rtatlliii,'. 

If) 4 
120 
12 8 
12 7 
l.'t 0 
14 H 

ir> 1 


In ex|)criment8 1--5 the bauxite was roasted in 
a disli in a muffle furnace in which there was not 


much circulation of air, but in experiment 6 a vc 
iron tube, heated externally, was employed in 
heated air w’as drawn through the mass o' 
bauxite. TJie increased ergometer reading ind 
the extra ofliciency obtained by thorougli oxid 
of the material roasted. The deleterious e 
of chemical treatment as a means of assistii 
regenerating bauxite are also indicated by 
ergometer readings. 

Taiu.k XX. 


Matcriiil. 

Trcattncnt. 

RoaKtlnj*. 

hr. 

New hauviti* 

N“iio 

.600—1 

Utted 

Dilute hydrochlouc ucld .. 

5.M)-- 1 


Aiiiinouiiiit) pikoaphato 

.. 4.'>(W 1 

.. 

. t'mist it RDdii 

.. 060-.3 

,, 

.. 000-u 

,, ,, 

t.'uustic mhI.t ttiid washed 

in 


ruunlhji uatcr for 0 days 

600- 2 


'J'he tein])erature at which fresh bauxite is rot 
has a very distinct bearing on its efficiency, 
as a decolorising and .a desulphurising agent, 
in order to obtain the be.st results it is absoh 
necessary that great care be- taken to maintain 
temperature of the furnace at thi' proper degree 
'L'he following table shows this jioint very 
tinetly - 

Tmii.f. XXI. 


Temp 

I'JrKo- 

Mf.ts- 

(Vklou: of 


r.thft ol 0 II 

of ro.ist- 

mcitT 

tUH- r« - 

Hlti.ktc 

% s P- 

aunhght on fi 

niK. 

1 D<*. 

malniiii'. 

(haylinlt). 

niofctl. 

N(uic 

0 


_ 



200 

0 

2tl 

3 

. _ 


:ioo 

5 

0 7 

. . 20 .6 . 

24 

Brow iiiKli - ; 
KII 1 U at s' 
an<l hottc 
holtic. 

400 

14 

1 

23 5 . 

. 48 .6 

Yollovt, prac 

no Kum. 

600 

0 

1 

22 '• 

68 0 

-siitfhtiy 
than 300'’ 

000 

7 

0 OK 

21 .-> . 

0.60 

700 

7 

0 U 

21 :> 

01 2 


800 

0 

0 22 

20 6 


(’olt)iir cgu. 
400''. 

Gniii cqn» 
f)0(l". 

uoo 

4 5 . 

00 

. . 20 

40 :i 

Brown « 

heavy Ru 
Hurfnre nui 
tom of he 


The highest tcmjicrature attainable in the fun 
used was !KlO“, and this was taken as giving e 
pletely anhydrous bauxite. Other workers, howc 
employing temfieratures of l.')0()°, as in the eera 
industry, have observ'ed that bauxite shrinks 
about half its original volume aiul in this stat 
quite valueless as a rdtering agent. This 
due to collajise of the capillary pores owing to par 
fusion of the bauxite, and it can be seen in the ab 
table that this phenomenon commenei's betw 
700° and KOO". For all-round efficiency fr 
bauxite should be roasted at about 400°, at wi¬ 
the maximum ergometer rise is obtained. 

It is al.so to be noted that the filtrate from ban: 
roasted at 400'- -i.e., where maximum ergomi 
rise is obtained—withstood the effects of light ! 
air better than any of the others, which is additii. 
proof that the maximum ergometer figure is a t 
indication of the state of greatest efficiency of baux 

The result of a study of the use of bauxite dust a 
filtering agent Icnils additional strength to the the 
that the principal action of adsorption takes pi 
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liii the capillary pores in the interior of the grains 
not on the surface of the latter. This applies 
(ly to the sulphur compounds, which are in 
solution, but in the case of colour where a large 
lortion is probably in colloidal suspension, 
action of filtration appears to take place largely 
he surface of the grains, 'flie proof of this is 
in the increased colour-removing power with 
case in size of the grains, whereby the total 
riial surface area of a given weight of material 
ressively increases. Experimental evideiua- of 
is shown in the following table ; - 


TAncK X.KII. 

<7olmir of flitratf* 

of ttiUiI S reniovctl. 


ih of 

l(y ftgiu* 

liy iwrco- 

ify BKlta- 

ily 

♦lU\l(»'. 

tIUI). 


tloil. 

luUuii. 






;o 

\*2;4 


13 

17 


/8l 

33 

17 

17 

TI 

\:u 


~ 


it) 

\32 

37 1 

10 

!! 21 

10 

30 

82 

21 

2.{ 

HO 

{2* 


22 

r.“ 

ini: 180 

24 

” 

22i 

— 


1 be maximum figure for removal of sulphur 
iipoiiniLs oceiiiring with .‘{O-tiO me,sh bauxite Is 
ibably due to the diameter of the grains being 
pie right order to give the most enieient length 
he capillary pores. l.,arger grains will contain 
s in the, interior which have no ojicning to allow 
ance of the liquid, whilst in the smaller grains the 
!.s may be of a less cflieient length, 
pio table also show.s the su])eriority of the percola- 
method over that of agitation. 

1 making tests with the ergometer thi' elTect of 
It and over-large particle.s must bo taken into 
;ount for two reasons : (a) the lower cHieieney of 
[se two extreme grades, and {/>) the difterent 
[ounts of liquid that can be held up by hau.xile 
dillerent mesh. Hoth these factors act in tlic .same 
eetion, i.c., a lower ergometer reading, and eonse- 
intly bauxite that has been in use for some time 
1 disintegrated to bner mesh by roasting and 
ition will show a .siiL'htly lower reading than the 
ginal, altbougb it may be perfectly clean, 'flic 
ct of mesh on the ergometer reading is shown in 
following table : — 

Taiu.e XXIII. 


Mdsh of himxltc. 

JLiyoiiu lcr rlac. 

Held 00 10 

7 r> 

10-20 

9 1 

20 30 

13-4 

30 40 

15 7 

40-00 

1.5 3 

00-70 

1.5 0 

70-90 

15 0 

PuASllig 00 

12 0 


j FiUratioii wider -jm.mirc and in vacuo. 

In order to see whether if was possible to produce 
liter desulphurising by forcing the kerosene into 
P pore.s of the bauxite, experiments were carried 
t in two directions : (a) in which pressures varying 
Sun ItX) to 240 lb. per sq. in. were applied to the 
|uid above the bauxite, and (b) by evacuating the 
ntainer in which the bauxite was plaeed to empty 


the pores of air and thus allow easier entrance of the 
kerosene. 

The ])res.suro ex'periments were first conducted in 
a Mahler bomb, the bauxite and kero.sene being 
introduced together and pressure applied by means 
of a nitrogen cylinder. No ajiprcciable result, how¬ 
ever, was obtained. 

Table XXtV. 

I’rt^ure. % 8 In flUrftUt, 

Non.* .. . 0(ir. 

porsq la. <>04 

241).,. 004 

In the next experiments a ll-tubo filled with 

kerosene was attached by one lind) to a steam boiler 
working under 100 lb. pressure, and by the other to 
the filter containing bauxite. In this rvay direct 
filtration was obtained under 100 lb. pressure, the 
rate of filtration being regulated by a valve at the 
bottom of the filter. Direct comparisons were then 
made by using the same filter under atmos|)heric 
pressure in the ordinary way. 


S in nitrate 
i.'oloiit of nitrato 
S In llltr.ib' 
I'olunr of Ultralu 


Table XXV. 

10011' nicsdur*'. 

/o i.v '. 

\ 22’ Saybolt, 
/O 22".. 

\ 22" S.iyldtll 


Atnitwph'Tl' 

jirostnri.*. 

J 0 U'’n. 

\ ‘IT 
ro ly’o 
\ 23^ 


It is evident from these results that increased 
pressure is of no assistance. 

In the vacuum experiment the bauxite was first 
roasted in air to remov'c moi.sture, then transferri'd 
to a. silica tulie attached to a vacuum juiinp and 
heating continued for 15 minutes umler a pressure 
of 2 li nun. 'J’hc bauxite was trien cooled while 
still ill vacuo, and kerosene introduced through a tap- 
funnel without allowing air to ent<-r the tub(>. After 
standing for 5 minutes the vacuum was released in 
order to force kerosene into the pores of the bauxite, 
and 15 minutes later the kerosene was filtered oil 
under sui'tion. The experiment was repeated using 
the same a]iparatus, but without vacuum, for com- 
[larison witli ordinary filtration. 


Table XXVI. 

Altiiosplipric 

VdOtitim. litttSHurr. 

Sulphur In flltrato .. Oo77 (U:)7 

0 07 .. 0 185 


'file. ex}ieriment was next conducted on a larger 
scale, but in thi.s ease the bauxite was roa.stcd in 
ojien air and immediately transferred hot to an 
iron filter in which it was allowed to cool in vacuo, 
the roasting in vacuo being dispensed with. The 
kerosene was run in, and after releasing the vacuum, 
filtration was performed in the ordinary way. 

Taui.k XXVll. 


Va< untn. AtnuKphoric. 

Sulphur In iBtr.Or c.ofllltnitc 0()4U . 0 04 

,, ,, 2n<l „ ,, ,, 0 007 0 077 

;U(l.y4th .. 0 132 . OU 

A viTiigc of whole . U 095 . 0 099 


It appears from tins that actual roasting in vacuo 
i.s neecssary in order to free the pores of air, and 
unless this is done no advantage results, either 
because the pores have never been really evacuated, 
or they absorb air extremely rapidly during the short 
time between removal from the furnace and applica- 
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tion of the vacuum. Of the two possibilitic.s tho 
former ajuioar.s probable. It had been lioped that 
cooling ill, vacuo might have effected an inerea.so in 
activity, but as roa.sting in vacuo i.s the deciding 
factor, tliis puts the method out of court as regards 
practi(ml imfiortancc. 

'I'hc increasf! in activity l)y roasting in vacuo wa,s 
also ajiparent from the largo amount of boat evolved 
wlien tile kerosene «as run on to th(! bau.vite. 'J'he 
silica tube felt to the touch about 4l»’, wlicrca.s in 
the comp.iri.son experiment without vacuum hardly 
any inerea.se in t('m((erature could bo felt, although 
from ergomcler readings it was known that a ri.se of 
about Hi mii.st have taken (ilaoe. A great difference 
wa.s also noticeable between the bauxite from the 
two experiments after liltering off tho kerosene, 
the material from the comparison c.\|K-riment being 
of tho ii.sual red colour, whilst that from the vacuum 
tre.atiuent was black and had a strong odour of 
(.Talked kero.sene, the odour of tho two filtrates also 
ditlering in the same way. Xo such results were 
observed in the .second .serie.s of experiments where 
actual roasting in rariio was omitted. I'he inen'ased 
activity descriIji'd above must have been V(Ty pro¬ 
nounced it the bl.irkening of the bauxite was due to 
formation of carbon, a.s the “cracked” odour ap|M'ara 
to indicate, but this point was not actually confirmed. 
Aflempt.s In measure the temperature rise when 
kero.sene xvas added were unsucce.s.sful.owing to flic 
dilliciilty of con.structiiig a suitable ajiparatii.s, but 
it IS hoped to bo able to carry this out later and 
extend the inve.sfigation. 


THE TECHNICAL USE OF BAUXITE IN 
CONNEXION WITH PETROLEUM 
REFINING.* 

nv \. .M. o'hkien, im c. 

Ihiiixife as a rcliniiig agent was tirst introduced 
into the petroleum iiiilustry by The liiirmah Oil 
t’ompany a.s far back as ItlOS, and the author has 
been associated with its use on the practical scale 
from the initial days to the present time. 

Bauxite, up to date, ha.s been used principally in 
the granular form, being ground by suitable maeliin- 
orv with the minimum jirodiiction of dust or ” tines ” 
(material that uill pa.ss through 00 meshe.s per srpiare 
inch). 

The best results obtained by the author to date 
have given not less than 20 2’>‘J„ of lines, calciilati'd 

on the original bauxite fed to the grinder. 'I'licre 
is a limit also to the maximum size of the granules, 
and this ha.s usually been .set at ” everything jiassing 
through lo meshes per srpiare inch. ' 

Before ii.se Ihe grunuhs mu.st be incinerat('d to 
reinovo mobtuie and combined water. This is 
usually nchievi'd by roa.sting in excess of air in a 
rotary kiln, similar to a cement kiln, at 400°- 000’. 


* Eml at a ine«tlutf Qt tho Loudua Scctioa on May 9, 1924. 


The minimum temjK'rature at which bauxite c 
heated to obtain cifieient results in the subst 
refining process, is about 350°. 

As a test of efficient recovery, or ron.stinf 
Research department of The Anglo-Peraia' 
Company has established a method know 
the “ ergoineter test,” de.seribed in the pre( 
paper. Whilst once roasted bauxite shows a 1 
ergometer test than the .same bauxite on subse 
re-roastings, yet, from a jietroleiim refining 
of view, the regenerated baii.xite is as efficient ( 
once roasted material. If a bauxite after use 
regeneration exhibits a satisfactory ergometer 
i.c.., 10° rise or o\er, other things being eejiial, i 
reproduce the same results as when in tho 
roasted condition. 

The bauxite, after preparation, whether ii 
initial or regeneration stages, should be et 
preferably without exposure to the atmosp 
Using a water-cooled conveyor of the. push plate, 
the bauxite can be delivered at tho necessary 
peratiiro to the vessel intended for its use. 
temperature depends upon the purpose for whici 
bauxite is to be used ; e.g., if desulphurising wit 
regard to colour is intended, then the bauxite 
probably be delivxTC'd into tho receiving vess( 
a much higher temiKTatiiro than when reductii 
colour only is the objective. 

The following results of a liltration of ken 
clearly indicate the relation of temperature to e( 
and sulphur. The oil fed to the filter was 
yellow in a Lovibond IS-in. cell, and coiita 
(1-17% of sulphur:— 

FIltratA. 


Temperature of 

Uoiour 
(18 In cell) 

Sulphur. 

Loviboncl. 

10* 

>V//. HeJ. 

15 1-0 40 

0001% 

20 

2 2-1 

0 <187% 

30 

2 1) -i 0 10 

0 0H5'’(, 

40 

4 0 8- 0-68 

0 084% 

fiO 

41 0 + 41 7 

0 08% 

(10 

<10 + 0 60 

0 077% 

70 

7 4 H- 0 f. 

0 075% 

80 

8 0 !- 0 90 

0-072% 

00 

0 0 h 0-70 

0 068'% 

lUU 

lU 4 1- 1 U 

0-065% 

The ve.ssels in 

which the bauxite is used may v 

in size up lo a ; 

r>t),(K)()-lb. or l()0,tMk)-lb. 

filtor, 

yiekl eomparabit 

■ results, irrespc'ctivc of 

ca pac 


'The container for the bauxite i.s usually a cylindr 
ve.ssel, till' dimeiisioiis of which are ascertained 
preliminary experiment. The bottom of tint c 
tainer or filter usually carries a perforatcal grid, 
which i.s placed wire gauze, surmounted by fine lii 
or blanket cloth, to hold the bau.xite in positi 
From the underside of the grid it is advantage- 
to take a small pipe up to above Ihe lev'el of the ' 
of the container, to prevent air locks by jXTinitt 
the escape of air occluded in the bauxite and r 
placed downwards in the column by the incom; 
filtrate. If this air-vent is not used, tlie bottom out 
of tho filter should be opened as soon a.s tho liqi 
to be filtered is passed on to tho top of the bauxi 
at the same time keeping tho top of tho baux 
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uys covered with oil until the total air has been 
olaced from the column. 

’he most efficient control of the filtrate is hy prior 

S nsurement of the oil to be filtered, and the com- 
to passage of the whole of the measured quantity. 

I precise method of working will eliminate many 
lubles by doing away with the personal factor. 
(Vtter the charge has been filtered through, the 
er should be allowed to drain. 'I'his can be 
pedited by attaching a vaeiiuiii |)ump to the filter, 
[h the insertion of a receiver between the filter anil 
3 pump. By this method the time, requiri'd for 
aining of a 4(KM)-lb. filter can be shortened from 
[hours to 2| hours, and a drier product obtained. 
Pl more liquid may be removed by blowing steam 
to the bauxite. For example, in the ea.se of 
rosene, on simple draining some 22% of the oil i.s 
tained by the bauxite ; after the application of 
cuum this quantity will be reduced to IH'J/;,, or even 
aer, and with the application of steam to as low a.s 
-.■>%. Fuitbennore, the time can bo reduci'd from 
hours by vacuum draining, to 1 hour by vacuum 
us steam. 

Uefoie ri'generating the bauxite it is ailvisablc to 
Id a certain amount of fresh bauxite to make up for 
10 amount lost as “ fines ” during the handling and 

I fcting. 

pinee bauxite is .self-abrasive, transport through a 
kigli and continuous screw' is not. desirable. If a 
kvi‘\or with a central shaft is u.sed, it should havi‘ 
Idles set tangentially instead of a continuous 
rm or screw. It is preferable to make use of 
lies as much as possible, elevation being obtained 
lifts as and when neces.sary, and not by bucket 
vators. 

■Mthough for ordinary purposes the optimum size 
granule is from It) to ttO meshes per sq. in., a much 
I'-r grade (almost impal])ablo powder) can be used 
1 liipiids of an extremely low viscosity and lugh 
Tmeability, such as petrols. 

A recent development in the preparation of bauxite 
IS been e.stabli.she l on the jiractical scale by the 
it her, in which the gr 'und bauxite is charged into the 
ntaiuer, and then! heated hy means of sujier- 
afed steam to a temperature not lower than H.'itt”, 
er which it is cooleil by jiassing dried air through 
The liquid to he refined is then passed through 
■ tilt(!r, the quantity having been pieyiou.sly 
fterniined. 'I'he bauxite charge is afterwards sub- 

I leted to steam, aided by the vacuum pump, and 
Dieii fully (.Iraincd is again treated with superheated 
li'am at a tempendure of .‘l.')0° for n'generation as 
rcviously .staled. The.se ojicrations are carried on 
Iternateiy. 

This method of re-activation jirecliules a. great 
l al of waste as eomiiarcd with the method previ- 
f' isly described. Furthermore, it minimises the 
: nnount of labour required on the plant ; in fact, 
uiaintenance and running chargcH are reduced to a 
mmimum. 

The use of sujxirhcatcd steam might appear ex- 
tiuvagant, but in view of the increased life of the 
bauxite it is a very economical proposition. 


THE DYEING PROPERTIES OF SOME 
SCOTTISH UCHENS, AND OF A FEW 
OTHER MATERIALS. 

nv T. s. i>ATTJiU.so.v, n.se., rii.n. 

At the instance of the Board of .\grieulture for 
Scotland, Mr. E. .T. Stewart, M..-\., 11.Se., recently 
collected sample.s of a number of lichens in various 
districts of Scotland, and these were handed to me 
for a compari.son of their tinctorial propcrtie.s. In 
the majority of tests ’> g. of the siH-eiraen were used, 
but in some instances, where less than 5 g. was 
available, smaller quantities had to hi! worked with. 
Again since many of the samples aimmnted to little 
or no more than o g . there was small ojiportunity 
for variety of treatment, and only one experiment 
could be carried out. This, of couisc, rendered it 
necessary to adopt a uniform ]udeedure such as 
ajipeared to be of widest application. 

In the dyeing tests, therefore, the following general 
jirocess was adopted :■ 5 g. of the S)iecimen w'cre 
placed in a fiOtt c.e. beaker W'ilh 2.')0 e c. of water 
and .50 c.c. of eoneenirated ammonia solution. A 
piece of tlannel, six inches long by three broad and 
weighing approximately 2-5 g., previously wrung out 
of hot water, was addl'd, and the temperature grad¬ 
ually raised to near the boiling point anil kept there 
for .some, four hours, another lOO c.c. of water and 50 
c.e. of concentrated ammonia being ailded after about 
half that time had ela|)scd. Tho solution at the end 
of the four hours hail generally evaporated down as 
far as was jios.sible without risking the breaking of 
the beaker, so that the dyeing was forced in each 
case as far as it would go. Tho tlannel was then 
removed from the solution, washed thoroughly 
with warm water, and dried. Tt is not possible, to 
give a satisfactory account of these experiments 
as a whole withom, samples of the dyed material, 
hut since it may be useful to others, a few of the 
results obtained may briefly bo mentioned. 

Samples of Parmeha phynadctf, Aeh., /'. sariUilin, 
Ach., and P. omi>lMhnl<;n, Aeh , were supplied, but 
as they are already w'ell known and in actual use in 
various parts of .Scotland as the " ('rottles,” it is not 
necessary to refer to them. They serve, however, 
as a standard by which to judge some of the other 
lichens. 

The dyeing properties of f/,swift /nVkt, Hoffm., 
have hei'U described by A. I'klge (.T. Soe. Dyers anti 
Colourists, 1915, 31, tl), who founil it to give, without 
ammonia, after short treatment, a yellow colour, 
and on huigi'r treatment, an orange-brown colour. 
Dyed from an ammoiua solution I found it to give 
a brownish colour of a yellowish-green shade of no 
use except perhaps as a standard by which to 
judge some of the other lichens. Thus. Kverniit 
■prunastri, Ach., gives a somewhat similar shade 
to VsHca hirla, with rather more colouring matter, 
but a slightly greater tendency to greenni'.ss. h>baria 
puhtwiiaria, Hofltn,, gave a browntsh colour with 
a little less green in it, and tSpfuierojihoru-s comlloides, 
Pers., gave a somewhat better brown. Plalysma 
glaiwum, Nyl., gave also a greenish-brown shade, 
although when ilyed from an acid bath it gave a 
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more satisfaclory warm fawn colour which might 
possibly l)(! useful. 

JiaiiMlina farimtce.a, Ach., Parmdia conspema 
f. i.iidialu, Jx-ight., both also gave brown shades, 
the latter evidetitly containing more colouring 
matter, l/ibarina aerobic,ulala, Xyl., also gave a 
brown .shade of no very great value, but I/ecan/mt 
verikiaa, Aeh., gave a gooil deep purphi-brown colour 
which might la^ of distinct v.due and is, perhaps, 
worth further investigation. 

J’e.rhisarin dcalbala, Nyl , was one of the best 
lichetiH e\aniiiied for thc^ production of a warm 
brown shade, being distinctly superior to the 
“(Vottles. ’ 'I'his is, however, a hard and stony 
lichen, very dlllienit to collect from the boulders 
upon wliieh it grows, 

Phyacid jMrictinn, lie Mot , SlcrcocauUin coral- 
loidca, I'V., dclraria aculcakt, Fr , and Sphacrophorii.i 
JragiUa^ Ach., gave rhdieate grey sluidi'S. perhafis 
better greys being produi-i-d by Parmclia fidiyinoaa, 
Xyl , (lyxiidiora cylindnca, Aeh., ami Hyrophora 
probo.acidcn, .\cb. ; Ilainaliim aiibfuriimeca, Xyl., 
gives a fairly .satisfactory brown shade 

Additional e.xjieriinents were earrii'd out with 
8 om<‘ of the lielien.s available in greater ([uantity. 
'I’hus :i() g of a. sample of Panneha aaxalilia were 
e.xtraeted with lioiling water. I'’lannel dyed with 
this icxtract gave a, good warm orangedirown. 'I'hi' 
solution after addition of ammonia dyed a much 
deeper warm ehoeolate-brown colour. Similar results 
were secured from Punuclia omphalodca. Another 
sample of llannel was first mordanted with ])ota.ssium 
bielironiate and dyeil with an ammoniacal extract 
from Panneha oinjdialodc.i, but the addition of the 
mordant seemeil to make little diU'erence in the 
colour obtained 

V'arioiis samples of hccanora larlaria, .\eh , were 
submitted. 'I'liey gave satisfactory results; but as 
this lichen is already well known they need not be 
referred to exee))l to state that a portion of a sample 
from the rocks of tVaigellachie, Avieinore, where 
the lichen is ri ported by Mr. Stewart to be very 
abundant, was extraeleci with absolute alcohol in 
a Soxhii't apparatus and the alcoholic extract evapor¬ 
ated to dryness From 7!t g. of lichen 15-2 g. of 
extract were obtaiiu'd This extract dyed, with 
ammonia, a line piiriile colour, which seemed to be 
of a .slightly bluer shade than that obtained from the 
lichen directly. This might |io.ssibly be due to 
ethylation of the hydroxyl groiiji of the orcinol 
molceule, ethylation being known to produce this 
elfeet in certain other ea.si's 

A fi'W other siibslanees were .submitted for exam¬ 
ination in regard to their tinctorial properties. Of 
those the best was probably the root of Khu {daliiim 
verum, Finn , Lady's Ifedstraw') ; the colouring 
matter is contained in the thin outer cover of the 
root, and ilyes a fairly satisfactory terra-cotta 
colour. With this root the results obtained from 
aqueous solution without ammonia ap|K‘ar to be 
better than in jiresi nee of ammonia. 

In the samples of l.cc.amra tartarca the quantity 
of orcinol present in the lichen was determined, 
since it is upon this that the value of the substance 


dcjicnds for the preparation of orchil. Fc 
lurpose two methods somew’hat similar in pr 
lave been suggested. One of these is that orij 
propo.sed by Stenhouse (Phil. 'Trans., 184< 
and improved by H. F. Watt (J., 1908, 61 
weighed quantity of the lichen is maceratcc 
sodium carbonate solution, excess of hypoc. 
solution is then added, and the excess titratec 
with arsenious aciil. From the quantity of 
chlorite used, the <piantity of orcinol present ir. 
determined, 'ihe .second method is essentially 
of Reymann (Rer., 1875, 8, 790). About 2-5 
the powdered lichen are placed in a flask, 25 e 
Nil caustic soda solution added, the solution 
u|) to 25f) C.C., and the contents of the flask 
shaken. When tln^ mixture has settled, •% 
of the solution are withdrawn. To this are r 
5 c.e. of a solution of a mixture made up of 
of sodium bromide and 25 g. of sodium broma 
one litre of water. Some hydrochloric acid 
then some potassium iodide solution are ai 
Bromine, liberated from the mixture of so 
bromide and sodium bromati', attacks the ort 
By titrating thi' iodine liberated by the excel 
bromine from the potassium iodide, the or 
content, of the lichen can be calculated. 

It ap|iears that neither of these methods is 
gether reliable since they are based on the assunq 
that there is nothing el.se in the lichen likely t 
acted upon by the two reagents mentioned, 
following table, however, gives the results of 
analyses which were lairried out — 

Orcinol content of Lexanora iartare.n. 


P<.T» rutiiKt of oniniil. 


Or.Kill of Hpt'ciin'Ti 

Stciihoilst;- 

1 li. 

WaO 

1. 

Kcyiimnn 

II. 

1. JIUllItllTH. GllTI 

3 IS 

347 

.5 33 . 

— 

— 

'2 I'l.iifs .iti'J mitN-*, Sfoli 

Oiirlili, lipn I.ju'icli 

•5 Si 

4 Ui) 

3 \)'> . 

. 4 00 

4 3H 

3. KorKs Or.ilti<dln< hii', 

AvH-mon; (Iiwitlh 

v<T> abimiLinl.) 

3 f'l 

3 7 

3 o:» . 

. 

— 

4. llOfkM, AvItTIIUttt 

3 

3 10 

3 JO . 

4 H7 

4 04 

r> JUrch Irtcs, AvUmiidm- 

1 IT) 

— 


. ‘3-31 

1 04 

fi, Tum-s, Olcn Oinry 

•J US 

li 10 

‘3 00 . 

. 3 3H 

3 23 


It will be seen that the analy.ses by the Stenhoi 
Walt method are consi.stently higher than th 
by the bromiim method, and since it appears proba 
that the bromine method is likely to give h 
rather than low results, the data given by the brom 
method are probably the more correct. 

I am indebted to the Board of Agriculture 
Scotland for kindly consenting to the publicat. 
of this ])aper. 

Organic (liemistry Department, 
laiiversity of Olasgow. 


THE INFLUENCE OF MICRO-ORGANISMS j 
THE WEATHERING OF WOOL AND 
COTTON. 

HY S. R. TUOTMAN AND K. W. SOTTOK. 

In describing the properties of a textile fibr 
a high place is given to durability or permanenr 
when exposed to air under ordinary condition 
Unless a fibre possesses this property to a markc 





Hy iK-mvauent, thoug stressos 

; ileal very closely. Quite apar 

;,h causes the f-dual dism^cgr ^ 

Lviala and which, f ’ V,.y,.„esi, to the influence 

Led “ '*'.®®'^*'.®”\u;,« an important proiK'rly. and 
[weathering ifl, » object of deter- 


percentage of soluble yellowLsh colour 

Seh as '*'P i ‘^Llered wool and cause rapid 
simUar to that scales and toiisile 

destniction o£. botn x xhat elTccte 

^migth. They proved also by the 

8i,nilar I"J B^suL'hs. In fact rt 
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,eric oxygen -"d/“• ;;;;;,,’4weathering. 'l-’‘‘“;\,;" 

, (tase of wool. .L.’ring could he produced 

It all the effects of "^ 'dh . |,,ile ozone prodmU'S 

aclinic light alone, an ^ '’am 

luienicss it docs Whitaker (J-. A 

.lottialed with “taring is accompanif^ii 

us suggested that (J., 19^. 

..aminalion, 'whilst Inrta'^d LLlusion. namety, 
.ived at an ^^-^i^^^pdiieed. Trotnian and 
lat free ammo groups are i 


f textile liiires l>y weathering, 
with water, i'''’'''',' L.yo ’I'lio iirogressive damage 

.ind inetiiiated at .« •>_ ieroscopieal examnuit urn. 

can lie foUowod ^cu es 

erSitLnntUn^-l^di.- 

e*-'V “' "" 
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diHn[)ponrt‘<l altogether. In about five days it was 
(]uite rotten and the fibres had Ix-eome disinte^inited 
with tlic liberation of the Hi>indlo sha[X!d cortical 
colls (b’igs. 2 and :(). 

'I’ho ap))arent aflinitv for both acid and basic 
dyestutTs was <<msi(lerably ('rcater than in the 
original material, but the f.ibiic I)rol<edovvnaltogether 
when boiled with ■aaler 'I’hc solution obtained 
contained sul|)hidis, gave a precipitate witli tannic 
acid, a sliong luiiic! n iclion, a turbidity with .'\cid 
Magenta atiil Mclh\lcnc Hlue, tmt no pn'cipitate 
with amiMonmiii sulph.ite Similar residt.s wen* 
obtained uith H. luitiiiU ricH.s -another common 
(U'lcal organi.sm. 


77e' rictioii (if H, .iiihtili.s on coKon. 

'I'he wc.athcring of cotton ha.s been iu\cstig.itcd 
by Cross, Dorce, 'rurncr, atid other.s, lioth Itorec 
and 'I'm Her ai rivcil at the .siinu' lonclusion, namely, 
that actinic ra\s ucic the cidcf disintegrating agent. 
Kemoval of the owgen from the air surionnding the 
tibri'S reduced the destructive action of light but 
did not eliminate it entirely 'I'he preseni e of small 
ipiantities of ozone accelerated the weathering 
Clfeets Doii'c l•onehldcd that liglit has a twofold 
action on cotton 'I'he ultraviolet rass e.xereise a 
ph\sie.d di.sintegratiiig cllcet. If the cotton con¬ 
tains moisture, tiaees of ozone are also formed on 
the surface t>'/.onc attacks <-elhiIo.se produi’ing a 
cellulo.se jieroxide, an aeal derivative, and carbon 
dio.xide 'riicsc citeels are inlensilied bv the prcsenei, 
of t raee.s of metallic compounds which act a.s 
catalysts 

.Micro-organisms constitute another factor in 
weathering, the importance of which is sometimes 
overlooked l''leming and ’l'ha\scn (Uioeliem. .1. 
l!)2tl, 25 ; l',»2l, .((t?) found that good Indian raw 
cotton eontaineil normally 1 4 million baeti ria per 
gram. If less than tl",,, of moisture is present this 
number docs not increase, but when the water 
content exceeds it";, growth is very raju'd. 'I'liey 
empKni'd a swi'lhng test, depending upon the 
presence of the cuticle to deli'rmine whether cotton 
hairs have been attaeki'd by baeleiia. When 
treati'd with a cellulose solvent such as iSchw'cit/.i'r 
solution, an undamaged hair shows the characteristic 
globular swellings, while if attacked by bacteria the 
cell walls swell 11 ]) umf'ornily owing to the absence 
of cuticle. 

When cotton is incuhali'd with a emit lire of 
H. .sidrfi/is' till' lirst cllcet observed is a swelling up 
ot the cell walls ,ind loss of natural twist 'I'his 
i.s aeaa'ini'.iined l)_\ the formation of ooai.sional 
globular swi'llmgs (Kig -f) which sonietimi's cause 
ruptiiri' ()f till' cuticle (I'lg .")). These sw'ellings are 
not identical with those described by Denham 
(•). le.xtile Inst., Ittd.'i. '1'124), since they were not 
found in the original cotton The tensile strength, 
in the ea.se of eolloii yarns, increased slightly at 
(ir.st, reaching a maximum in three days. After this 
it tlecreased, becoming le.ss than that of the original 


cotton 'file water content was in all oases the same 
when the samples were tested. 

The following table illustrates the rise and fall in 
tensile strength ' 

Tint'' «>! iiitubAMoii Tonalle Btrongth. 

Orltfliml rtitUiH .. . .. . • 15 

After -4 h'turt .. . .. 15 4 

.. 4S „ . . Ifr5 

M .... 18-4 

7 (la\H . . 12 0 , 


The .swelling is accompanied by a slight doerea.se in 
length. The tensile strength increases as the swelling 
proceeds, 1 ill the globular formations become marked. 
Lo.ss of ti'iisile strength seems to beoome ap¬ 
parent whi n the glolmlar .swelling.s are evideim 
The incubated cotton ajipear.s also to have a sligh^'V'^.l 
increased allinity for Benzopurpurin. These poij 
are summarised in the following table. Si.x lotst^^, 
Kgyjitian cotton \iirn, each e.xactly 611 yardsJ 
lengtli, were inoeiilaled with a cult lire 
and incubated at iiT-.T, One lot wa-s 
the end of each three days, washed, and examined 
At the end of the experiment the sanpiles, togethe! 
with a control, were wetted with water and allowel 
to dry at room lemjierature tor 
ensure the same “eond'lilio 
moisture • - 


ly Oil yards iij ) 
iro of 71. subiy 
wa-s removed V... 
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].' Udfll 
\-l ill 
fill 0 


TfllHlIf 

. I TO 
1 Tt 
14:; 
i 4T 

0 or. 

O 07 
1 00 



iSainplcs Koh f. ."i, and (i eontainedoro ol (I 
globular swellings than (he earlier onand it n 
be noticed that this jioint eorre.spis with tV > 
deerea.se in tensile strength. In all cs .Scliweit- !'• 
reagent gine \ery few charae.hic 
swelling,s. globular 


The use of Jl . Htihlilis has been naetl fj,,. 
removal of jirotein.s from cotton "he pxi jpib 
of iiitrogeii pre.seiil in the l ottoiT., 'cternmied 
the beginning anil end of the ■!. Only 

very small deerea.so vva.s found ‘si’ 'ia.s hi 
eonlinned on other ooca.sions, anu proba 

that J} .• iiiblih.'i is of little use for this ’^:^(0se. ? 

does it remove starch neaiiy as rapidly''as diast: 
though the eoiilrarv has been maintai l)y' o( ■ 
observers. The act ion of B. mr-isi iiU’rv j te.s;' 

in a similar iiianner. As w'ilh w'ool, tlo'^.^ts wt 
the same Init the action was less markci^,;^ .simi* 
swelling of the tihies was observed together with | 
formation of oeeasional globular swellings, 'jl 
.swelling is also accompanied by an initial iiieri't 
in tensile strength rising to a maximum and “ 
gradually billing. After four days’ ine.uba^ a j'] 
one e.xample, the tensile strength iii('rea.se(f JVfu. 
iIdjO to Ki sis and a small but di.stinct increa.s'r 
.aflinity for Ken/.iipurpiirin was noticed. Prolontcl 
incubation gmiliially ])roduced a tensile striiyyk 
below' that of the original, as with B. suhUlis.\ 
ftxiierimeiits with other ly[)e.s of bacteria af 
in progress. 
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rHE SUBMERGED CORROSION OF IRON.* 

BY \V. 0. WHITMAN AND E. P. KU.SBEIX. 

The elcctrochoniical explanation of corrosive action 
a.s quite penorally accepted soon after its forniula- 
on by Whitney* and it.s early development by 
,'alker and other investigators. In more recent 
'ara thus concept has been severely attacked by 
■oponents of other theories, notably those of direct 
idation- and of catalytic colloidal action.® The 
■ight of exp<!rimental evidence, however, strongly 
licates that corrosion is fundamentally elect ro- 
emical in nature and that the processes can best 
explained along electrochemical line.s. Certain 
)diflcationa of the earlier ideas are ncce.ssary, and 
1 inve.stigatioiLs of men who have attacked the 
i!tr<ichemical theory have assisted in clearing up 
ny points and in bringing out the picture w'hich 
have at present. 

Ex'perimmlal foundation. 

)ur present knowledge of the facts in submerged 
•osion must serve as th(! basis for any theoretical 
u.ssion. Any valid theory of corro.sion must 
piatoly ex]5lain all the. facts given in the num- 
(1 paragraphs below. The paragraphs arc divided 
three groups—(1) Natural waters ; (2) Alkaline 
■rs ; (3) Acids. In Class A of each group are 
I observations which have been repeatedly 
ked by many investigators, and are matters of 
non knowledge. In Class B of each group are 
1 a scries of facts which have recently been 
•ved in this laboratory and in the laboratories 
he National Tube Company. These latter 
vations, although not widely known, have an 
rtant bearing on the theory of corrosion. 

1. Ordinary natural waters. 

) Dissolved oxygen is necessary for aijpreciable 
coirosion of iron or steel at ordinary tera- 
iwraturcs, and hydrogen is not evolved 
except in minute quantities. 

The amount of corrosion in a given natural 
water is proportional to the dissolved oxygen 
concentration. The rate of corrosion increases 
with temperature. 

Bust fonnod by the corrosion process is a 
mixture of ferrous and ferric comjwunds, the 
ferrous being adjacent to the metal, and the 
ferric in the outer layers of the rust film. 
The rate of corrosion over long periods of 
time is different in different natural waters. 


.t a meetiog of the Arooricao Section on April 18, 11^24. 
. Cbom Soo., 1903 SS, 394. 

6tb Aept. Oonoclon Kea. Comm. Inst, of HeUIs, 1922. 
Csinoglo lion nnd Steel Inst., 1922,11. 


(.5) The composition or suifaee condition of the 
nu'tal has practically no effect on the ultimate 
rate of corrosion. •: 

(()) Dissimilar metals in contact cause accelerated 
(mrrosion on the metal which acts as anode. 

B. (1) The amount of corrosion when dissimilar 
metals arc in contact is juoportional to the 
extra surface duo to the second metal. That 
is, if copper is in contact with steel, the total 
corrosion, though localised or the .steel, is the 
same as if the entire effective area were steel. 

(2) Corrosion increases with velocity. 

(3) The same initial corrosion late is obtained in 
different natural waters, although the ultimate 
rates are widely different. The rate decreases 
with time. 

(4) Between jin 4 o and 9-5 at ordinary oxygen 
concentrations, the corrosion rate in a giv'en 
water is (V)nstant, and the addition of mineral 
acid or alkali between these limits has no 
effect. 

(5) The final corrosion rate in natural waters is 
not influenced by the thickne.ss of the rust 
film w'ithin wide limits. 

2. Alkaline unlers. 

A. (1) Corrosion Ls decreased by increasing the 

alkalinity. 

B. (1) In solutioas more alkaline than yq, 9-.’) the 

initial rate of corrosion is the same, as in 
neutral water; this corrosion rate decreases 
with time to a constant value dc])ending on 
the p,[. 

(2) After a constant low' corrosion rate is obtained 
in alkaline water, if the corroding metal is 
rcimraersed in neutral water, the rate of 
corrosion increases gradually with time until 

• finally the normal rate for neutral water is 
obtained. 

(3) There is no “ critical concentration ” of 
increased cori'o.sion with increasing alkalinity. 

3. Non-oxidUiny acids. . 

A. (1) Corrosion in acids is accompanied by the 
evolution of gaseous hydrogen. 

(2y Increase in acudity (pg) increases the corrosion. 

(3) In contradLstinction to natural waters, the 
composition has a marked effect on corrosion 

’ by acids. 

(4) The presence of dissolved oxygen increases 
the rate of corrosion, particularly at high 
velocities. 

(5) Corrosion may Ixi greatly accelerated by 
dissimilar metals in .contact. The accelera¬ 
tion may be much more than proportional to 
tjie extijt surface. 
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WidTMAS AND Kusskll.—Thk Submkhokd ConnosiitK OF Iron. 
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ff. (I) Af orditwiiv' oNVtii'ii nitiods, tlio athli- 

lioii of iiiiiicial arid Tuil <’aiisi' tlio 

r\f)liitioii of liMlroatMi !ias ill a|)|)icciat)ic 
((uaiil it ic-i until tlio holiifioii ih niailo 

inoi'c acid tliaii /in t-”' With lo‘Mcrcfl 
oxiUcii coiicciil rat ion, lioucicr, livdi'oocii can 
he c\'ol\'cd at a /‘n at least as Iiiull as h. 

(2) Win ti the /III Is mole acid tliaii 4, eoiiosion 
h\ dissolvid oNietii IS more lapid tliaii in 
neiitial u.itei 

We helieie that these facts are most ioeieally 
ex|ilaiiied alone idei 1 roi In-mieal lines, as hron^dit 
(lilt III the f()llo\\ injj disenssioii. 

drill rill Ihi ori/ 

Till' initial leaetion in the siihiin-ryed eoiro.sioii of 
iron is elect roehemieal and o)ierati'.s thioiiuh a 
corrosion cell .\t the anodic electrodi' ol this cell 
flic eoriodeil metal sends feiroiis ioiis into sohitioii 
aeeordine to the leaetion l''e | I'tT I'e (1) .\ 

eoi res|iondine reduction'' oeiairs at the e.ithode 
area iisiiallv the de|insition of livilrogen ions as 
utoinie Indroeeii or the solution of ilissolved oxygen 
to form liMlroxide ions ’I'lie cathode reaction for 
liydroeen deiioMtioirf may he ex|ires.sed as 2H' 
211 I 2 ; (2), and for oxv^eii .solution as ; 

two 2011' ; 2 I (.'!). 

Ji'ilms of eoirosioii products exert a jiioteetivo 
action which depends primarily upon tlie condi¬ 
tions atteiidiiie their formation. Even the ordinary 
rust formed on iron hv natural waters exhiliits .some 
depree of proteetiveni'ss, and certain waters huild 
up more resistant layms than do others. The .solu¬ 
bility, density and adhereiiee of the rust lilin to the 
metal are vital (haraeteristies. In alKaline solu¬ 
tions, the reason for reduced corrosion is the ereati'r 
film jiiotectivelless due to deerea.sed solubility of the 
rust. The elleet of neutral salts in the water, while 
not yet fully understood, is undoubtedly attributable 
to their nelion on protective lilms. 


• Wh)l«' fho-^o Iwtt an- llir muHt fomnioo caflunjo (hirt* an* a 

iitiiiilt-T «if oilier re.i( I lolls |H>ssHi|c niiiit i vei V t on<lit>ori-<, such 

ikH till' (|t'|KMlMou (>r tile aoliition ot tli<tKo|\e<| «htoniu' to fut'in 

ehloiiilt' ions uiiii the retlm bion of nittlc uiiil 

fit slioillii he lioteil that the oN\«eii eth'i't, htix iisiinll\ hci'ti expreMmaj 
as ail o\l(|.itiou (ih'pol.irWatloii) of tla* atomii’ hytlroueii foriiietl hy 
leailiou (•-■) thiH V\iI-ioti' aivea the proeesM in tin- folltiwlmi leiiifloiia - - 
•JH Jll t J® HjO If tlieat' renetlimK an- virltli-ii hi full 

ahowltt,' the hvtliou'in htti toiiiiiii^ lioiii the dibMKiutioii of uiit«i. they 
\Minlit )ia\i' the toiiii 

-11,1) ‘ill I itur 2H I liO , 2<»H' 
ill ill ‘iOir I JO, ir,0 ! 2-t. I 20!!' 

Itv nililiiih’ till' two et(iiiitloiis ami eaurelllnf' 1 ntui of water the reaetioiiti 
lislme lo lip loriii 

11,0 1 JO, 20H' 1 20, 

whit It i> iileiitit.ti with le.itiioii uiAen ahoM' It N iIiuh iwident fhut 
the h« r rf'iiH oi Wilson'-, s.-tie-n reiutloim is the 't.inm n-< fs ohf<uned when 
owyeii is ion i-hii-l to ii-.ot tllieelly at the cathoile The .nillior^ tlu'ni- 
fielves liaM' list M Wilson's iquatUnis in I'arln r paiK'rs. hut now la-lleve that, 
lemtion .\|.iessi-. fin- i.o'tn hi a m<iie <hre< t tuirl < oiivt'nieiit form, and 
also ii'low- lip Oiieit I oiapntation ot Ih ' elidrtMle faih'ntla! at the latliode 
fr*nrtlMTiiion‘, the loiiosion of a naluthke eoiiper. whlrh Is helow hydros'll 
111 the elet ItimP'tie. s-rrieH. eaii he mole i<adil\ \iRllKlWed on the hn-sls ot 
a dlreet ovy^i n •l*vti<>de ruotlon than iiv n>nsUh«rlti« that hydrou<-n mint 
firpt ho de)Hislte(l The Hltnatlou (IomIv paniDeta^d^ OnutroveiHy*alaiiil 
the trno eatlmdi' reaction m tlie eleitrotv lu oi »0(ljiu|>-chlorldi', » f . iloes 
Hodlinn <h'p4>Mt. Hnt ainl ihen deiompoHe water to )ktrm nodlum hydroNhla 
and h><lroKfti, or Is hy<liovien ‘Irinmlllou the piimuiy cdeetiode rcfo-tloii 
Thi<» tpioethm has hern d«a‘i(l4 d in favmir ol'dlrwt hvihoni-n (h iHwltUm 
hIik'O the eh'ctrolysls of >*alf can he eaiih d out, with Iosk aoU ine than would 
b«‘ neei'HHary lor sodium liejH'siflon i:>lnnl{()fly, In the lase oi uvygen 
corrtwlon, tin* dlrci’t oxygen eleetnalo reaction can o»Mir uiwh i .ondltlons 
where atomic hydrotreit wuuhl not theorctl^ly t>e dcposit4>d unless a 
depolarlsi'r were pnnent. ,4^ 


• Wilson, Ind. Kng. Chem., 1928, 15, 127. 


The eleelrof licniical theory is fundamentally based 
on the eoneeplimi that the corro.sion rcaotions take 
place simultaneously at two electrodo.s. This is in 
contradiction to the direct oxidation theory, which 
considers that tins o.xygen re.acts only at the point 
where the nu-tal is corroding. The latter theory 
cannot, however, cx])lain the action of other metnl.s, 
such a.s eo))per, in contact with the steel. The 
advoc.atos of the theory of direct oxirlation have 
failed to ayiiirceiate the fact that, although the anode 
and cathode areas may be widely separated in some 
en.ses, in others tlioy may bo x'crv closely adjacent 
as in the corrosion of a single piece of metal. It is 
entirolv possible for a single area to act both as 
cathode and anode, being cathodic towards another 
area of higher solution pre.ssure and anodic towards 
one of l()\\cr solution pressure. Eurthermore, the 
jnoduets of corrosion or an area protected by a filrn 
often act eatliodicallv towards the corroding metak. 

W’ith these gencr.d considerations, we can proceelt’ 
to the discussion of the em'rosion of iron undelfc 
(lillen-nt si-ts of conditions. To a.ssist in this dis-l 

• 

i '(jrrti.sujn of .sfecl rf. Infdrof/cn-itfti con/'.cntration of soUttioi I 
with rarinwj ij-ryiicfi coficontratiQn atul voloi'ity. 1 


A- T) c.c. oxyKt'ii p'r litre at 8 ft. piT soc. 22". 
B -5 „ „ i „ 

t -1 .4 .. .. 4 „ 
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cussion, Eig. I has been drawn to show the effect o 
hytlrogen-ion concentration, velwity, and oxygci 
concentration on the submerged corrosion of iro) 
and steel. 

The data for this plot have been obtained from tlej 
following sources:—Acid corrosion below pn 24j 
from »\Vhitinan, Russell, Welling, and Cochrane.®! 
Corro.sion at pn 8, from Speller and Kendall'! 
All other data from Whitman, Russell, and Altiori.’ J 


*Ind. KriR. Cliom., 1923, 15, 672, 
*]bul., 1923, 15, 134. 

' To ftpi)car lu Ind. Hog. (%eiii. 
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Corrosion by natural water. 

TIk' corrosion of steel by natural waters is almost 
, iilirely a question of action by the dissolved oxygen 
111 tlic water, opposed by the protective action of 
iiisl lilms. 

'I'lie jiotential for corrosion of iron by oxygen is so 
iii'/hj that it is never ttio controliuig feature in the 
•loee.ss. The actual rate of corrosion is limited 
liiiuirily by two factors; (1) The rate at which 
iissolvcd oxygen diffuses into the cathode surface, 
mil (2) the formation of ])rotective tilrns. 

The rate of oxygen diffusion is determined by the 
\ygen concentration, by the distance through which 
' must diffuse from the main solution to the cathode 
lea, and by the R[)ecifie re.si.stuneo of this layer where 
litfiision occurs. The authors have compared Speller's 
I ita (loc. eit.) on the corro.sion of .steel pipe by natural 
..iter.s and further data of their own with the figures 
.r heat transfer from water to pipe under the .same 
iiKlilion.s of temperature, and velocity. They find 
lat the rate of oxygen diffusion (and hence the rate 
1 corrosion) corresponds to diffusion through a film 
f quiet water about 0'3 mm. in thickne.ss when 
ie velocity is 0-15 ft. per .see. in a |-in. pipe at 
)om temperature. It i.s rather surprising to find 
;.it the corrosion rate is fairly independent of the 
iioimt of rust on the iron after the initial rust 
III has been formed. For example, in Camliridge 
iter at 8“ (1. with a very thin rust film (approxi- 
ilely 1 ram. thick), the corrosion rate was found 
lie O tiOOfil in. per yr. per c.c. of oxygen per litri* : 
cr eorrosion had continued for three months and 
■ rust film had grown to about 5 mm. thick, the 
■msion rate was the same. Now since thi.s rust 
a may bo o mm. thick, it must be true that the 
.gen does not have to diffuse into the metal tmt 
i ts on or ju.st inside the surface of the rust. This 
lid indicate that the rust is itself the cathode 
face where oxygen is dciiositcd and OH' ions are 

this concept the action of protective films 
eh differs for different watem) may be visualised 
jollows. The protective film prevents etfectivo 
trolytic action between the outside of the rust 
the metal, and a.s a result oxygen must diffuse 
■rneath the surface of the rust film before eleetro- 
' contact is c.stablished. Thus the oxygen 
usion is slower when a more protective film is 
led, because the path of diffusion to the cathode 
has been lengthened.* 


ped. 

I'ith 


I' iKttciitlal of tho oxygen rojietlon at room U'mperuturo ran Ito 
(eti from Uio norniiil poUmtlalu of oxyuen ami Iron when Uie ferrous- 
.tiroxitie* (or hytiroKea-)lf)ii f/meentratloiis nro known, iisinjf the 
ihjdutlttn. XhlK mefhoil b prenented In more ilctalJ later for fiio 
•n reaction untler “ AciJ roriowlon " Kig. 'I sliows the oxygen 
III i»lott.ed against the of tlie noluMon for BevcriU ferroiis-lon fton- 
loiiH, It will bo seen that In saturated ferrous liydroxldo solution 
'•utlal Is about 1 74 voJt.8. whereas that for the hydrogen evolution 
n 0!f0 volt (see Fig. :i), thus justifylug tho assumption that oxygon 
art In tho direct eathodo rcaetion rather than acting os a depolarlsor 
tiilc hydrogen, it HhouUi tut empfuisued that the putentiiil of ihxe 
rmetion is constant, reganUeHn of the nikaiiniti/ so long as a saturated 
hydrogen solution is in eoiUuct with the metal. 
assumption that corrosion proeoeds by tho oxidation of ferroua 
fcrrlo with the subsequent reaction of this lorrlc Iron with metal 
rm furroiu, may be (he actual mechanism. This Is, however, a 
'olut since zinc apparently uorrorlee In a similar manner, whereai 
> stage of oxidation can exist In ita rust film. The correct explana* 
uid therefore be general and not specific to Iron. 


The corrosion of steel by natiiriil waters coutiiining 
dissolved ox>'gen is inde])endent of the livdiogen-ion 
concentration over a considerable ruuge. Thus if 
tho Ph value of a given natural water saturated 
with oxygen i.s varied from about 10 to t-.I at room 
temperature by adding sodium liydroxide or hydro- 
chloric acid, the corrosion rate will bo iimliangcd 
(.see Fig. 1). 'J’lie eou.stancy of corrosion rate with 
varying pn is explained by considering the com[)osi- 
tion of tho liquid in direct contact witii tho metal 
over tills range. 

The possibility of u dilTereiiee in the compositions 
of the solution in ilirect contact witli the surface of 
the corroding metal and the main sohdion itself is 
a factor which has not received i>roi)er aiqireciation 
in corrosion studies, 'ihus. the eurrosion of iron 
in natural water results in tlio formation of a ru.st 
which is highly oxidi.sed to the ferric .state on the 
outside, but which consi.st.s of ferroii.s hydroxide 
in the iiisklo iayei's adjacent to the inetiil. Now 
ferrou.s hydroxide is .slightly .soluble, and because of 
this solubility, a saturated solution of ferrous hy¬ 
droxide is somewhat alkaline and lias a po value of 
about 9-5. From the solubility product (Fe •) x 
(OH')^=M) X 10“'it enn be caleulated that if the 
solution against the metal had pu 7, if it were 
absolutely neutral, the ferrous-ion concentration 
would have to be TO molal before ferrous hydroxide 
would be precipitated. Similarly, at pii 6, the 
saturation value would be 10(1 molal. VV'o know, 
howev'er, tbiil ferrou.s rust is formed in the corrosion 
of iron by neutral wafer (eimtaining oxygen) and even 
by water of pu 5. ft is tliorefore evident that the 
usolution around tho ferrous hydroxide rust cannot 
have a pn 5, or even one of 7, sinee the rust does 
not dissolv'c. Hence tlie pn of the film liquid must 
be on the alkaline side as long as any rust is present, 
even though the main solution may be somewhat 
acidic. 

While tho process of intermixing between tho main 
solution and this alkaline film tends to neutralise tho 
film, a fre.sh supply of ferrous hydroxide Is being 
con.stantly produced liy the process of corro.sion. 
The main solution can tliorefore effectively neutralise 
the film only when sufficient acid is diffusing in to 
<‘qual the production of OH' ions hy corrosion. 
Now the hydrogen-ion concentration of a neutral 
solution (pii 7) is so low that it cannot neutralise 
the alkaline ferrous hydroxide liipior. Such neu¬ 
tralisation can be effected only by a main solution, 
the acidity of wliicli i.s approximately equal to or 
greater than the aJIiaiinity duo to the ferrous hy¬ 
droxide. This acidity is realised by a hydrochloric 
acid .solution with pu 4-5, and wo find by experi¬ 
ment that this Pu actually marks the limit of the 
constant natural water range of eorrosion, and 
that hydrogen evolution commences at this point 
in waters at room temperature which are saturated 
with oxygen. Solutions of lower oxygen concentra¬ 
tion will evolve hydrogen with loss acidity, as is 
shown in Fig. 1, because the rate of ferrous hydroxide 
production is cut down and it becomes easier to 
neutralise and dissolve the film. In this connexioti 
solutions of a weak aoid, such os carbonic acid, will 
■ o’! 
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I lower hydrogen-ion conoeiit ra- 

‘' 4iich an hydro- 
greater total 


« J”= 

tho cflec . _ ^ *v.yv aAfVkA nntir'ontratiou 


overbalance I 


neutralise the film at a 
tionUiaiiis required 

noutralising power.’ 

Factors nl'fndrr~'M iltJcIi ^ „{ ().5 

Since the film i.r-ofeetiveness is mainiained ’ q|‘,^a formed in alkaline 

iiige, (he rate of V,r.vrin therefore be less soluble thari those lormei 


"“^'and 9 . 5 .Zwevi. the concentration of eitjf 
OH' or H- is so low that the mam liquor has vt 
imie clTeet on the lilm and the latter maintains it 


pry 

fS, 

le 


over the I'nlio’ natural water r. 
corrosion in any given natural water is determined 
by file rale of oxygen diffusion alone, 'file eom- 
po>ilion ,111(1 surface Structure of the iron or .steel 
ar-e ol |iiaelieally no iraportanee, and all commercial 
,M((ls corrode at the same rate, 'flie work of 
llaillield,* Itichardson,® and others has e.xperimen- 
tally demonstrated this point. 

'I'ho factors controlling oxygen dilfusion in any 
given water (i.e., the film protectiveiie.ss being con¬ 
stant) are oxygen concentration, velocity, and 
temperature. The dilfusion rate is directly pro¬ 
portional to the oxygen concentration and this is 
therefore the mo.sl, inqiortant factor in the problem. 

The effect of velocity in natural water ci.irro.sion 
is to increase the rate of oxygen dilfusion by thinning 
down tho layer of fairly rpiiet liquid iigainsl the 
surface through which the oxygen must diffu.se. 
Speller’.s data {loc. cil.) on this point are in fair agree- 
metit with data on the effect of velocity in lieat 
transfer. In the latter case, it is found that the heat 
transfer coefficient increases as about the 0-8 power 
of the velocity of the Iluid. 'The pi]V corro.sioii 
ob.scrved by (Speller also increased with velocity 
at about the, same rate, 'rho effect of increased 
temperature on coriosion by oxygen diffusion is 
primarily to make ditfirsion easier because the liquid 
is more fluid. We find that the temperature effect 
in heat transfer can be approximated by stating that 
tho rate increases with tho 0-8 power of the fluidity 
of tho liquid. It seems probable that a similar 
relationship holds in the cose of corrosion by natural 
waters, although the data are not yet conclusive. 


Alkali w 
the alkaline side 


corrosion. 

On the alkaline side of pn O-.'i, increased OH' 
concentration makes the film liquid more alkaline. 
The relationship between the concentrations in the 
film liquid and the main solution Ls shown in Tig. 3. 
Solutions which are more alkaline than pu 9-5 or 
more acid than -i r), have a higher ion concentration 
(OH' or H ) than exists in a saturated ferrous 


’ WKihiitui, KiHUfll amJ Alticri loc.') it. 

• Kunimrr. 133. 4i l 

* Trdus, AtH'T. liisf. Cfifiii, Knu;, lOliO, 13> I’urt I., 04. 


Pn 9T. 7u, ^ater, and the sob,bility will ^ 


^),',will therefore 

... ...........ou/ mcreaseo. From the solubility Product 

the alkalinit>vitroxide wo sec that a tenfold me e 
of ferrous hyUijle t.ion means a 100-fold decrease i 
in OH' coneentradef^s formed in these alkalme 
the ferrous ion. hiiono jirecipitated more directly 
liquids will therefore Bi \ire8s...(-tel surface and tlie 
and proti'ctively upon the 
con'osion rate will bo reduced. Wilson pi..-. 
and others have attributed the decreased corrosio^j^J 
in alkalis to the very small concentration of hydroge^;_^‘ 
ions in the solution, using the concept that hydroge 
deposition is tho first stage in the oxygen reaction.^^, 
This viewpoint appears entirely untenable ou tw 
grounds. In the first place, tho potential for cithe 
the oxygen or the hydrogen reaction is independen 
of the alkalinity and the depletion of hydr- , ^i^aior f- 
cannot be the controlling factor per • Jyo Jh e 
second place, the type of corrosion result, a o,5 •, 

obtained by Sjieller and 'TexteF® and by tho i,. ;£ 

strongly indicates that the action Ls one of fO' 1 
films. Sjieller and Toxter carried out o'/per, 'arr-1 
running alkaline solutions through pipes, ^r/hicli Jscv| 
been paralleled by the authors uiidi^r ditfciecu 
coiwhtions. In both ca.ses, it was found that tho .roV'i 
of corrosion in an alkaline solution was initial) ^ 
as^igh as if the solution were neutral, but that 
rate progressively decreased with time, correspondi T 
to tho building up of a protective film. Furthermo —| - 
the authors found that this protective film was e 1 
readily destroyed when neutral water was substitu')""'! 
for the alkaline solution, and that a consider! 
time was required before the corrosion rate increa 
to its normal value for a neutral solution, 
character of the corrosion curve with increas. 
alkali is shown in Fig. 1. J. 

Tho presence of other film-forming compound 
such as sodium silicate gives considerable protectio 
against corrosion at much lower concentratior 
than are required with sodium hydroxide. The! 
materials are finding commercial use as corrosio 
preventatives. ' 

" Irnl. Kmk. ('hern., 1024, 16, 303. 1 
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tHE SUBMERGED CORROSION OF IRON. 

BY W. G. WHITMAN AND B. P. RD.SSIfiLL. 

(Continued from page 196t.) 

Acid corrosion. 

.’he corrosion of stec] in non-oxidising acids 
inarily occurs with the evolution of hydrogen gas. 
oxidising acids the cathode reaction is usually 
■duction of the oxidising material, and no hydrogen 
'volvcd. Corrosion by dissolved oxygen may be 
important factor in non-oxidising acids, but in 
Illy oxidising solutions its effect is submerged by 
,t of the other oxidising agent. A di.soussion of 
hydrogen gas reaction is logically introduced at 
i point. 

rile theoretical potential of corrosion with hydrogen 
llution* is not realised in practice primarily because 
|)vervoltage effects which retard and often com- 
tely prevent the corro.sion reaction. The true 
uro of overvoltage is not fully understood, but 
JiToct is to reduce the available potential. Over- 
hgo varies with a number of factors and is pro- 
influenced by the composition and character 
metal surface and by the rate of gas evolution. 
i|«ery'2 gives a value of 0-27 volt for the over- 
' ^c on iron in N /I sulphuric acid, but this figure 

I Ss on commercial steels and must bo lower in 
dilute acids. The latter point is illu.strate<l by 
act that hydrogen gas can be evolved at atmos- 
c pressure and at room temperature in the 
osion of iron by oxygen-free solutions where 
Ph is <> or even greater. Under these conditions 
theoretical potential would bo about 0-2 volt, 
the overvoltage must therefore bo less than this 
lunt. 

lydrogen gas is not evolved in detectable amounts 
Itho corrosion of steel by neutral waters at room 
mperature when oxygon is present. Under these 
mditions the solution next to the metal is saturaled 
ith ferrous hydroxide, the theoretical corrosion 
>tential is 0-030 volt, and the overvoltage is high 

* Tho corrodlou potAQtUi of tbo reaction when hydrogen gas is evolved 
1 bo calculated from the norraal potentials of iron and hydrogen, 
meeting for ionic concentrations by means of the Nemst criuation. The 
and oaUiode reactions in this case are:—Fo+ 20= Fe**; 2H- = 2II -f- 20, 

I HDd Randall” give tho potential of Iron ogmst Nfl ferrous ion as 
mv^< 0-441 volt, using the potential of A/1 hydrogen ion agalust 
P'^cn gas (at 1 atmosphere and on piatlnnin) as scro. Tho Nerust 
pita for correcting for the ionic concentrations stotes that a toii-fold 
111 loo coDoonti^tlon increases the iK>tentia] of the metal against 
lolutiuD by 0*058 volt for a univalent ion such os H* and by one-half 

f lat amount (0*020 volt) for a bivalent ton such os Fo*>. The theoretical 
)teutiaU of the reaction havo been calculated ami are shown In Fig. 4. 
here the potential is plotted against tho pe of the solution tor sevoral 
110118 . Ion conoontratlona. It will t>e noted that this potential lias a 
^iixiaut value of 0*080 volt for any solution which is saturated with ferrous 
j'iroxldo, i.d which contains ferrous riut. This must be true, since tho 
Kii energy of ferrous hydroxide in saturated solution is constant and 
I'lepcDdont of the actual concentration. 


enough to prevent the formation of hydrogen gas 
bubbles. It is, however, pos.siblo to obtain a very 
slow evolution of hydrogen under these conditions 
in tho absence of oxygen, since the corrosion rate is 
too slow to produce enough ferrous hydro-xide to 
maintain a saturated solution against the metal: 
the theoretical potential therefore is increased. It 
should bo mentioned that hydrogen may be evolved 
and dissolved directly in tho water at pressures much 
lower than atmospheric, but the rate of such a 
reaction is necessarily very slow. 

The effect of velocity between the metal and tho 
solution on overvoltage is not known with any 
groat accuracy. Velocity certainly does increase 
overvoltage, as is shown by experiments by the 
ttuthor.s'’ where hydrogen gas evolution was decreased 
by increase in velocity using a steel shaft rotating 
in sulphuric acid. A probable explanation of this 
effect is that tho gas bubbles are smaller when they 
are evolved from the rotating electrode and that 
therefore more energy is required for their formation. 

The following data were obtained in experiment.s'^ 
to show tho effect of oxygen in acid corrosion. 
Specimens of cold-rolled steel were suspended by 
glass hooks in bottles containing tho corroding 
agent through which gas was bubbled. Parallel 
experiments over five-hour periods were made, 
using oxygen and hydrogen for the comparison. 
The results are given in Table I. 


Acid. 

Cone, 

% by wt. 

TaBIJ! I. 

Av. penetration. 

In. per year under 
0,. E,. 

Added 
corr. due 
to O,. 

Ratio of 

0,: ir,. 

n,so*.. 

..90 . 

0 079 

0*082 .. 

-0*003 

. 0*96 

U,80* .. 

..50 . 

0*202 

0*192 .. 

0070 

. 1*30 

u,so*.. 

.. 0 . 

0 300 

0*031 .. 

0*329 

. 11*0 

HCI 

4 

0 482 

0 031 .. 

O-i.'il 

. 15*5 

HCl 

.. 0*4 . 

0 388 

0 0056 .. 

0 3H3 

70*5 

HNO, . 

.. 1*2 . 

1-82 

1B7 

o-2r> 

. 1-10 

CH,*C0,H 

.. 0 . 

0*545 

0 0063 .. 

0*639 

. 86*5 


The last two columns show the added corrosion 
due to oxygen and the ratio of tho corrosions obtained 
with oxygen and hydrogen. The added oxygen 
effect is seen to be of the same order of magnitude for 
all the weaker acids, and the ratio of corrosiveness is 
very pronoimced for the weak hydrochloric and the 
6% acetic acids. In tho last case corrosion is in¬ 
creased nearly 100-fold by the presence of oxygen. 
The oxygen effect is slight with the strong sulphuric 
acid, and is somewhat obscured by the high oxidising 
power of the nitric acid. Similar data on other 
metals will bo presented in a later paper. 

The oxygen effect in acids is greatly increased by 
velocity due to the increased rate of mffusion. The 
authors have shown that a rotating steel shaft with a 
peripheral speed of 10 ft. per see. will corrode just os 



ana EaadalL " Tbennoaynamlct," 182*. 
Mem. Hanclieater lit. fbg.Sao., 1917, 91, N«.-9, 
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rapidly in 0-004A’ sulphuric acid as in SiV acid, 
provided dissolved oxygen is present, whereas at rest 
the stronger'acid was over ten times as corrosive as 
the weaker. 

Anode and cathode areas. 

The conditions which deti'nnine whether an area 
\rill lie initially anodic or cathodic are somewhat 
indefinite, although the effect of mechanical working 
is well recognised. On the other hand, the factors 
determining the anodic or cathodic tendency after 
corrosion has proeis'ded are fairly definite. Any 
area which heeoiries coaled or partially coated with a 
protective lilm will tend to become cathodic, and in 
this same connexion the presence of hytli'oxide ions 
is a factor fending toward the formation of proteetiv'e 
films. 


TheorctiaU corrosion polcntinl for direct reaction at 1 
atmosphere. 

A—Fc' =.10 ‘''.U. 11- 1'(!"=.10 ‘M. 



Evans'** experiments, in which one or the other 
eleetrofle of a eorro.sion cidl i.s aerati'd, are very 
intere.sling on this jxiint. He shows that when two 
pieces of 7.ine, externally connected, are immersed 
in a .salt solution, either one may act as anode or 
eatliode at the start. If, however, one of the elec¬ 
trodes is removed from the solution, and then re- 
immerNcd, it acts eathodicallv toward the other, and 
the electrode which has not 'lieen removed hears the 
hrunt of the corrosion. The corrosion cuixent can 
he rcver.'icd h,\ aerating the anodic electrode and it, 
in turn, hecome.s cathodic. Evans carried out 
somewhat similar expeiimimts hy placing one zinc 
electrode helow the other in t he solution. The upper 
electrode, which was snhject to action hy dissolved 
oxygen, heeame, eathoilie, while corrosion was mainly 
located on the lower anorle. Furthermdre,’^ this 
experiment, hydroxide was produced at the.iupper 
electrode and soluhle zinc salt at the Idwer. The 
point at which these two solutions mixed Vaa piarked 
by a screen of jirecipitated zinc hjdroxidh. Evans 
then separated two electrodes hy a diap^agm and 
aerated one of them hy a stream of oxyg^ bubbling 

>« U. B. Erana, lAue. ud ]nd., 19S4t, m [ “ 


through the solution. The oxygenated elcctrc 
acted cathodieally, and the current set up by t. 
cell was electrochemioally equivalent to about 7C 
of the total corrosion of the two zinc electrodes. 

These results are explainable on the basis of t 
selective formation of protective films at the catho 
area. The oxygen electrode reaction forms OH' ioi 
At the same time, a slight amount of corrosion occr 
on closely adjacent areas and zinc ions are forme 
These zinc ions precipitate in the alkaline solutio 
forming a protective coating of zinc hydroxide, j 
the unaiwatiid electrode where no alkali is bei; 
formed, the zinc, ions go into solution to form solut 
zinc salt and no protective film is built up. It) 
important to note, hoivever, that some corrosion dd 
occur at the cathode, and that the action is not 100' 
corrosion at the anode except under veiy specif 
circumstances. Corrosion on the aerated electro 
occurs because the film protectiveness on the cathoc 
is not perfect, and short-circuited corrosion celts a 
set up between points of different potential on tl 
cathode itself. ' 

In experiments at this laboratory, two externalt 
connected iron electrode.s, .separated by a diaphragi-' 
were irnmcrecxl in a 5% sodium chloride solutioi 
and oxygen was bubbled ])ast one electrode; it wij 
found that the oxygenated electrode always reac 
cathodieally under these circum.stanoes, but that ove 
a l()-hour test, the cathode actually loses twice a 
much weight as does the anode, showing that twice a 

Comparative H concentrations of tnatn aolution and of liquit 
against corroding metal. 

A-~Low oxyijen concentration. 

D—Hlk'h „ 



U 13 12 U 10 9 a 7 0 0 4 3 £ 1 ; 

pH of main quliiiioii i 

Fid. 3. j 

much of the corrosion is occurring by means of short- 
circuited cells on the cathode itself as occuired by* 
cell action between the two separate electrodes, li 
enough caustic is added to the solution around the j 
unaerated electrode to make it slightly more alkaline! 
than corresponds to a saturated solution of ferrous! 
hydroxide, this electrode then becomes the cathode,! 

» WhltQuQ >nd BuMell, Ind. Bug. Cbem., UZ4, l(, 279. 'j 
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End is practically nncorroded in the test. This would 
be expected since the alkalinity permits the formation 
i)f a protective hydroxide film on the unaerated 
electrode and hence makes it cathodic. This whole 
argument may be summed up by the general state¬ 
ment that protective films formed by the corrosion 
reaction tend to make a given area cathodic and 
[jrevent corrosion at that point, whilst the absence 
of such protective film allows an area to remain 
iinodic. 

Theoretical corrosion poUtUial when Hj gas is evolved at 1 
atmosphere. 

B-0-441—(l-OilB log (FC")/(H')*. * S ^ 

A. 11. I'u -10 ”jr. 

('. 1-V-^lO 'M. 



pa 

Fin. 4. 

Contact of iron with a metal of lower solution 
yiressure, such as copper, increases the eorro.sion of 
the iron since the other metal reacts cathodieally. in 
natural waters the elTect of copper*'’ is to form 
•idditioiial cathode surface to which oxygen can 
diffuse and react, so the increased corrosion duo to 
(he copper is directly |>roportional to the increase 
in effective cathode surlace and is not the result of 
any hypothetical catalytic effect. Similar effects 
are caused by the presence of mill scale, local pro¬ 
tective films" (such as are formed in very dilute 
alkali), or other cathodic impurities on steel. These 
me known to cause severe pitting because the total 
corro.sive action is localised on the unprotected 
metal, but the results have previously been explained 
on the basis of catalytic action. In acids, if the 
metal in contact has a lower overvoltage than that 
of iron, it makes hydrogen gas evolution much easier 
and will greatly accelerate corrosion. 

If the' metal in contact has a higher solution 
pressure than that of iron, the same considerations 
me true except that the iron then reacts cathodieally 
and is protected at the expense of the second metal. 
.\ii exception to this rule occurs when the second 
nielal is non-corroding because of a protective film 
(as in the case of aluminium). 

Summary, 

1. The phenomena pbserved in the corrosion of 
ron and steel under natural waters and solution” 


of alkali and non-oxidising acids can be adequately 
explained along electrochemical lines. Earlier con¬ 
cepts must, however, be modified in the light of our 
present knowledge. 

2. Dissolved oxygen takes part in the direct 
cathode reaction, rather than serving as a depolariser 
for atomic hydrogen as postulated by Wilson and others, 

3. The rate of corrosion under natural waters is 
determined by the rate of oxygen diffusion to an 
effective cathode surface and by the proteotiverie.ss 
of the film formed on the metal. The composition 
and surface condition of the metal arc unimportant 
factors ui the corrosion of ordinary stools and irons. 
Changes in hydrogen-ion concentration of a given 
water between approximate limits of pu 10 and 4'5 
do not change the corrosion rate, since the liquid 
against the metal maintains a constant alkalinity 
becau.so of the solubility of ferrous hydroxide. The 
differences in corrosiveness between various natural 
waters are duo to differences in their film-forming 
tendencies. 

4. Under alkalis the rate of corrosion decreases 
because the rust is more insoluble and hence forms 
a more protective film. The depletion of hydrogen 
ions in alkaline solutions, which is given by some 
writers as the reason for decrea.sed corrosion, is not 
a factor in the (irohlem. 

5. In non-oxidising acids hydrogen gas is evolved 
and the rate of corrosion by this means is largely 
affected by overvoltage. For this reason, the compo¬ 
sition and surf.ace condition of the metal arc irn- 
jiortant factors. Corrosion by dissolved o.xygen in 
acids is limited by the rate of oxygen diffusion to 
the surface, as in natural waters. The oxygen effect 
becomes iironounced in weak non-oxidising acbls and 
at high velocities. 

(5. The anode and cathode areas may bo widely 
separated or closely adjacent, and any inert area 
(including nist) in electrical circuit with the corroding 
anode may act as cathode. Contact with additional 
cathode area increases the corrosion of iron under 
natural waters by increasing the area to which 
oxygen can diffuse. Pitting effects are due to 
localised corrosion wIuto the unattackod areas hav'o 
been partially protected (usually by tilm.s), and have 
therefore acted as cathodes towards the corroding pita. 

7. The theories of direct oxidation or of colloidal 
catalytic activity can cover only a part of the phe¬ 
nomena observed in the submerged corrosion of 
Steel. Each is contradicted by certain o.xperi- 
mental facts, of which two of the more important are 
the action of copper in contact with steel under 
natural waters, and the similarity in the action of 
oxygen in natural waters and in acids. 
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PROPERTIES OF FUSIBLE ALLOYS. 


UY N. F. BUDOEN, M.S;'., PH.U. 


Previous work on binary, ternary, and quaternary 
fusible alloys. The expression " fusible metal ” is 
applied to alloys having molting points below that 
of tin*, so that the alloys falling within this group 
include binary, i('rnary, and quaternary mixtures of 
lead, bismuth, tin, and cadmium. A quinternary 
alloy, containing in addition mercury, is also classed 
as a fusible mi'tal. 'I'hese alloys art; used primupally 
in the ])rej)aration of readily fusible plugs for use in 
automatic fire extinguisher systems, but they arc 
also employed for the manufacture of small statuettes 
and for taking casts of the human body. An impor¬ 
tant application arose during the war years, when 
petrol tanks of complicated form were required free 
from joins and seams for aeronautical work. These 
were made by electroflepositing copper upon a casting 
of fusible metal, and then by ])lacing the whole 
finished article in hot water the fusible alloy was run 
out, leaving a copper shell intact. Fusible metals 
used for boiler jilugst are usually of pure tin, since 
they must have a melting point of not less than 232“. 

The melting or freezing point of an eutectic alloy, 
consisting wholly of eutectic, does not occur over a 
soliflilication range, but at some definite temperature, 
as in the ca.se of a pure metal; nevertheless, owing to 
surfusion phenomena, the melting and freezing i)oin(s 
of such an alloy are not neces.sarily identical—they 
are in fact frequently widely ditferent. 

If eutectic alloys which alone have a definite 
freezing and melting point bo considered, there are 
among the fusible mifinks six possible binary eutectics, 
four ternary eutectics, and at least one quaternary 
eutectic alloy. 

The eutectic compositions and freezing points of 
binary fusible alloys arc as follows ;— 

Tahi.k 1 . 


AU)inIc composition % at 

vutocUc. Freezing point. 


lU 

43 0 


Sn 

67 0 

137 0® 

ill 

66 5 


Vb 

43 5 

1250® 

iil 

66& 


Vd 

44 5 

146 0'’ 

tin 

750 


I'b 

250 

180 0® 

tin 

67-6 


C-d 

82-4 

177-0" 

Fb 

63-0 


tJd 

370 

240*0® 


The four possible ternary eutectics are given in 
Table II. 


TAB 1 .E II. 

Freezing 

eutectic. jjolnt, 

lU 27-5 .. tin .. Ctl 39-3 (atomic) ,. X03 

B1 G105 .. Pb 40-2 .. Od Sl5(welgl»t) . 01 

Pb 210 .. tin 670 .. Ca 22-0 (atomic) . 1450<’ 

111 62 0 .. Pb 320 .. tin IfiO (weight) .. 040® 


Four well-known ternary mixtures, whicS; however, 
are not entirely eutectic alloys, are givoKail Table 

III 

Table III. 


•;.— 

, Newton’H alloy 
' Roire’e silov 
Pftrcet'B ulloy 
Xiclitenberg's alloy 


BI. 

Weight %. 
Pb. 

8n. 

Metiiug point. 

60 

31-2& 

18*75 

05 0® 

60 

28*0 

220 

.. 100 0® 

60 

26*0 

25*0 

98 0® 

60 

80*0 

20*0 

91*6® 


Charpy’st work on the ternary alloys of lead, tin, and 
bismuth has shown that all mixtures of the fusible 


* Law. “ Alloys and titeir Xaditstrial AppUcatloa/' 


metal group form simple alloys with one another, t'.e.,' 
they form neither compounds nor solid solutions, 
but consist of practically pure metals and eutectics. 
Koso’s alloy and Newton’s alloy both approximate 
closely to the composition of the ternary eutectic and 
melt at about 94“; such alloys are used as soft 
solder by pewterers. The eutectic alloy of lead, tin, 
and bismuth possesses the property of expanding on 
cooling and is therefore used for taking impressions, 
as the finest details are faithfully reproduced. Bis¬ 
muth is the comiionent which causes expansion of the' 
alloys on solidification. Other mixtures such as 
Pb 9, Sb 2, Bi 2, or Pb 10, Sb 1, Bi 1, are often used 
for stereotyjre plates, also for casting delicate objects, 
and for taking impressions from dies, medals, etc. 
Lastly there are the quaternary bismuth-lead-tin- 
cadmium alloys and the quinternary mixtures wi 1 
mercury, both of which may have an infinite variot ^ 
of compositions. Two well-known examples a' 
Lipowitz’ melal, Bi 1.5, Pb 8, Sn 4. Cd 3, and Wood 
alloy, Bi 4, Pb 2, Sn I, Cd 1, having respective 
melting points of 70-0“ and 60'5“. I 

Quaternary systems are represented graphically 1, ' 
means of a regular tetrahedron, of which the fou'j,' 
component ternary systems occupy the faces. TA 
constitutional properties of some part of the quater 
nary blsmuth-cadmium-lead-tin system have beil 
investigated by Parravano and Sirovich,* who ha\ 
discussed the methods of constructing such a figuri',- 
and of representing tlie results of thermal analysis ii 
space or on a series of plane sections. These author 
l>rcdicted from mathematical considerations^ cortaii 
of the constitutional conditions which t Jlild b 
expected in an alloy system of this class, and subse 
quently experimentally verified their results. 

The temperatures of solidification of 400 differen 
alloy compositions were determined and 50 plan’ 
sections through the tetrahedral space model wei'^ 
constructed. It seems that the solid solution 
which are formed at first are completely resolvec, ] 
into their components on cooling, and the obsorvaji 
tions indicate that the solid phases present at thf 
quaternary eutectic temperature are the almosf 
pure metals. ‘ 

The quaternary eutectic alloy has m.p. 70°, an' 
contains Cd 10-10, Sn 13-13, Pb 27-27, and Bi 49-60 « 
by weight. This composition differs from thf, 
assigned to the eutectic alloy by Guthrio,t but at 
examination of Guthrie’s alloy ^ows it to contaii 
crystals of primary bismuth. It is unlikely that am 
ternary or quaternary compound is formed, an 
the development of heat observed in many of tK 
alloys at —100“ or 110“—115° is to bo attribute 

entirely to changes in the binary solid solutions, f 
it always diminishes towards the interior of tjf 
tetrahedron. A number of typical alloys of Iowa 
melting and freezing point are given in Table IV 
and it is seen that several of these have a somewhi 
lower point of initial melting than has the quatema! 
eutectic alloy. This difference may be due either • 
inaccuracies of temperature measurement or to f 
influence of surfusion phenomena. 


• QazuHii, iw, *t, eso. 
t FhU, Hag,, 1834, IT. tti. 
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TAur-B IV. 
Futillc alloys. 


Comp'n by weight, TeraiMtatates of atreahi 


(M. 


8n. 

Rl. 


1. 

UQ COOhUg. 

2. 3. 

4; 

1-5 

810 

4-6 

60-0 


98* 

92" 

80" 


12'9 

21-4 

5-7 

60-0 


lor 

85" 

71" 

- 

ll'H 

10-« 

8-6 

60-0 


100« 



70" 

10-7 

17*0 

11-4 

60-0 


100* 


78" 

70" 

12-5 

300 

7‘5 

50-0 


100" 

90" 

70" 


0-4 

31-9 

5-6 

53-1 


10(1“ 

80" 

75" 


181 

24'4 

21-9 

406 


luo" 

87" 


69" 

11 25 

26-25 

18-75 

43-75 


85" 

68" 

_ 

65" 

0-4 

281 

150 

46-0 


75" 


68" 

06" 

7-5 

800 

12-5 

50-0 


78" 


68" 

06® 

56 

3t-9 

0-4 

53-1 


77" 

_ 

70" 

68" 

875 

83-75 

6-25 

66-25 


yo" 

— 

72" 

68" 




Expbrimbntai,. 





mearch on typical qwUemary and quiTtlemary alloys 
for properties of industricd value. 

(a) Temperatures of compute liquefaction and solidifi- 
lion of quaternary alloys. —For practical purposes,- 
ro definite temperatures are required with regard to 
sible alloys : the point at which the alloy is first 
itirely solidified, and that at which it is all quite 
lid ; these temperatures do not therefore corre- 
ond to the true melting and freezing points. 

A series of typical quaternary fusible alloys, with 
cir supposed melting points, taken from writings 
Heine, Law, Lassieur and others, are given in 
ible V. 


In the neighbourhood of the complete fusion point 
the temperature of the water bath was raised very 
slowly so as to ensure obtainment of a true figure. 
Cooling curves were not taken, but with the ther¬ 
mometer bulb, the alloy in its container was thor¬ 
oughly and continuously stirred when liquid, untU 
it became entirely solid and no liquid whatever 
remained. On gr^ual heating, the point at which 
the last solid crystals of alloy bocamo liquid was 
noted, so that at this temperature the allojr was 
perfectly fluid. By observation and by continuous 
careful feeling with the thermometer, these definite 
points could bo determined with groat accuracy. 

The observations made, have established the 
following thermal data:— 


'I’AHI.E VI. 


LiqtisfacHon and mlidiflratioH poitUs of fusible alloys. . 


Alloy no. 

Temp, of coiiipirtti 

'lomp of complete 

Hquefrtctlou. 

Bolldlflciilion, 

1* 

73 0" 

OR r>" 

2t 

74-5" 

68 0" 

3 

73-r." 

68 0" 

4 

74-0" 

67-r*" 

5 

320-U" 

71-0" 

6 

90-0" 

07-0" 

.7 

78-5“ 

65-5" 

8 

98-0" 

70-0“ 

9 

73 0" 

670" 

10 

75 0“ 

66 U* 

H 

82 0" 

68-5" 

12 

85 0" 

68 0" 

* Wooti's 

alloy. t MiKiwlf.?/ alloy. 


Tauce V. 

Quaternary Jusihle alloys. 


No. 

Pb. 

% Weight of 


BuppoAud melting point 


8n. 

m. 

Od. 

(H«‘ln*'). 

(Lassh-ur). 

i 

25-0 

12-5 

50 0 

12-5 

65 55" 

74"-75” 

2 

26-7 

13-3 

50-0 

10-0 

60"-68* 

75"-70" 

3 

26-0 

148 

52 2 

70 

68-5" 


4 

28-0 

14 3 

600 

7-1 

70 0" 


f, 

27-6 

103 

27-6 

34 5 

76-0" 


6 

351 

20-06 

35 35 

9 6 

80-0* 


7 

27-27 

13-13 

49-5 

1010 

70-0" 


H 

33 1 

19-0 

33-U 

U-3 


04"-95° 

9 

22-85 

11-45 

671 

8-0 


74"-75" 

10 

23-5 

23-5 

44 15 

8-85 


75-0" 

11 

15-4 

15-4 

57 65 

11-56 


80 8" 

12 

30-8 

15-4 

38-4 

16-4 


80 0" 


ich of these has been e.xamincd with regard to 
)ints of solidification and liquefaction. 

The metals used were the commercially pure 
■oducts and contained no appreciable quantities of 
her elements. 

The apparatus employed consisted of a sensitive 
ermometer reading to 120® and accurate at 100® 
id 0° to within Od® ; this was surrounded ^y a 
•otective sheath and onthely immersed in a thin, 
irrow-bore test-tube, the intervening space being 
led with water. The test tube containing the water 
id thermometer was placed inside another test 
be of considerably greater internal diameter, and 
c space between the large-bore and small-bore tubes 
iiitained the fusible alloy under examination. Each 
these tubes was of the same length as the ther- 
ometer, and when necessary the thermometer was 
ted partially out of the central tube for examination, 
lie tubes were supported in a large glass beaker 
led with water. This arrangement allowed for 
0 complete immersion of the thermometer stem, 
US eliminating stem-error and the necessity for 
Iculation of the true value of each reading. The 
mperature was raised by heating the water in the 
laker and lowered by oUowing it to cool “ naturally.” 


The alloys of lowe.st complete liquefaction point 
(73'0°) arc seen from the table to be nos. 1 and 9, 
whilst the mixture of lowest complete solidification 
point (fio-r)®) is no. 7. 

Mo.st of tliese fusible alloys have a freezing range, 
that is, they do not entirely solidify or liquefy at 
one definite temperature, so that although no mem¬ 
bers of the series heio examined are entirely liquid 
until 73’0'’ is reached, certain of them are pasty at a 
temperature only a degree or two above that of the 
complete solidification ])oint. It Ls noticeable that 
no alloy has been found which melts and freezes at 
the same temperature, from which it might be inferred 
that no alloy consisting wholly of eutectic had been 
e.xamined. This, however, is not necessarily the 
case, because .surfusion phenomena are frequently 
observed at the solidification of an eutectic ; by the 
simple noting, therefore, of the point of complete 
liquefaction and solidification, if undercooling has 
occurred, an eutectic alloy might easily bo mistaken 
for an alloy having a freezing range. 

Tt is well known that during cooling and solidifica¬ 
tion of an alloy, those portions wliich have the highest 
melting point are the first to freeze out, leaving the 
more fusible constituents until last. This fact was 
utilised to ascertain whether or not any alloy of 
lower melting point than those given in the above 
table could bo obtained. Equal proportions of the 
twelve alloys were melted together in a cyhnder 
with plunger. The mass was allowed to solidify 
partially, and when only very little liquid remained, 
this was expressed by means of the plunger. This 
most fusible constituent of the whole mixture was 
tested as before, and found to become entirely liquid 
at 73° and quite solid at 66®, i.e., at no lower point 
t^n is shown in the above table. 
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(fc) Temperaturea of complete liquefaction and solidifi¬ 
cation of guintemary fusible alloys. 

The ofifoct of mercury upon the melting points 
of several fusible alloj’s has alreofly been studied by 
earlier workers; for example, Lassietir noted that 
a mixture Pb 4, Sn 4, Bi 7-5, Cd T5, Hg 2, molts at 
66°—67°. In the pro.sent work the effect has been 
more thoroughly studied, and to each of the alloys 
of Table V., 16-6% by weight of mercury was added 
and the liquefaction and solidification points re¬ 
determined as before. The results are tabulated 
below :— 

Mercury fusible alloys. 


more than about 3 tons jjer sq. in. Several of the 
specimens after tensile testing are shown in big. 1. 


Alloy DO. 

1 

2 

3 

4 
6 
6 

7 

8 
9 

10 

11 

12 


Tablk VIII. 

Maximum load, 

Ih. 

126 



170 


6 

14.'> 


20 

125 


40 

176 


15 

166 


16 

146 


20 

186 


5 

136 


10 

190 


16 

186 


1 

180 


9 


Alloy uo. 
i 

u 

4 

5 
0 
7 
H 
9 

10 

11 

12 


Table VU. 
lip. of iginiplcto 

Temp, of fompleto 

llquriartlon. 

aolldlfleiitlon. 


56 ® 


56 “ 

not «h*t. 

not det. 

6 :r 

63 “ 

73 '’ 

62 “ 

70 “ 

66 ® 

65 " 

.. 65 ® 

73 * 

60 “ 

03 * 

50 " 

65 * 

65 ® 

74 “ 

58 " 

(W" 

6 r 


Thus it is seen that by th<^ addition of mercury, 
there is, in general, a lowering of both melting and 
freezing point, of anjdhing from 5° to 20°. 

By adding more mercury the melting points of 
these alloys can be lowered to any desired degree 
until the alloy remains pasty or even liquid at room 
temperature, approximately 60% of mercury being 
required to bring this about. 

MedMnical properties of quaternary alloys. 

So far as the author- is aware, the mechanical 
projK-rtics of fiisible alloys have never before been 
scientifically determined ; figures for hardness, tensile 
strength, etc. should therefore be of value from the 
point of view of the manufacture of small casts 
and statuettes for which fusible alloys are often 
employed. 

Tensile, properties of mercury-free, alloys .—Specimens 
of the alloy compositions shown in Table V. were 
prepared in the form of round rods for tensile testing 
by drawing the molten metal up into evacuated glass 
tubing. The metal flowed freely up and quickly 
solidified, so t hat in effect chill-castings were obtained. 
The metal rod was suksequently slipped out of the 
tube or, in the case of tho.se alloys which expand 
on solidification, the glass partially cracked of itself 
and was subsequently removed. The specimens were 
cut to standard 4 ine'h lengths and turned in a delicate 
lathe to 0-188 indi diameter over a 1 iimh parallel 
length. After careful measurement the bars were 
subjected to ten.sion testing in a Dixon andvjHummel 
wire testing machine ; elongation wa^*dft*ten from 
the 1 inch parallel length. The testa wpjp,conducted 
in duplicate and the average figuro3|^e given in 
Table VIII. Hr 

From the table it is seen that the strongefit alloy 
is no. 10, which also shows an elongation of 16% 
on a 1 jnch parallel length ; the weakest alloys arc 
nos. 1 and 4. 

Alloy no. 1 has a strength of 4422 lb. iier square 
inch, and no member of the series will withstand 



Fio. 1. 


The alloys containing mercury were not tested r 
tension but were noticed to be much weaker than th 
above series. 

//ardnm.—Brinell hardness numbers, obtaine 
with a load of .bOO kg. and 10-mm. ball applied fc 
1 minute, arc given in Table IX. For the test: 
small cylindrical specimens 1 inch diam. and 
inch thick were employed; these were chill cast i 
a metal mould and afterwards polished on opposit 
faces. The figures are given for both the alloj 
without and with 16-6% of mercury added; thej 
is seen to be a marked softening by the addition t 
mercury except in the case of no. 12. 


Table IX. 


Alloy no. 


l^rlnell harducas number. 


Without mercury 
uddeil. 


1 


25 




20 


3 


tU) 


4 


25 


5 


23 


6 


18 




18 


8 


16 


9 


12 


10 


20 


11 


29 


12 


1 



With mercury 
added. 

5 

1 

not dct. 

1 

1 

1 

1 

2 

8 

broke up 
20 
12 


These Brinell figures show a maximum value ' 
the cases of tho.se alloys which contain the greate 
proportion of bismuth. 

FlexibilityNearly all of these fusible alio, 
are extremely brittle under sudden shock loadii 
yet very flexible and plastic under gradual loadin 
In both tensile and hardness testing this propei 
was very marked, for in the tensile testing the resu 
for elongation depended almost entirely upon f> 
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rate of loading and hence upon the rate of straining. 
The elongation could be made to assume almost 
any figure by altering the speed of loading, so that 
;o obtain concordant results it was necessary to 
sinploy a uniform slow rate of loading for all the 
ipecimens. 

For instance, in the case of alloy no. 4, by loading 
in tension a little more quickly than usual,' the 
qjecimen snapped off like chalk, showing an elonga¬ 
tion of about 10%, while by loading somewhat 
more slowly a value as high as 65% was obtained. 
Similarly with the Brinell hardness testing, as soon 
:ho load had been applied, the lover carrying the 
ght would begin steadily to sink until resting 
inst the stop ; the load would be then re-applied 
1 the sinking continued. In this case also, there- 
!, the time factor was most important if con- 
lant results were to be obtained. Simple bonding 
3 gave further illustration of this remarkable 
perty : by bending thin rods (J in. diam.) very 
dy they could be formed into any desired shape, 
by a sharp, quick bending motion the bars would 
p off short; the alloys indeed behave in this 
)oct exactly like pitch, which is plastic or 
tie according to the rate of loading. Alloys 
. 9 and 11 were exceptions and would only bend 
jugh an arc of about 10°. 

S ill of the alloys split on gentle hammering or on 
(1 rolling. Alloys containing mercury exhibited 
le property of flexibility to a much lesser degree, 
f/ram size, microstructure, and corrodibility .—Of the 
loys {Table V.) which contain no mercury, nos. 
9, and 11 have the coarsest grain as revealed by a 
acture ; the remainder exhibit a very fine-grained, 
■ey-coloured fracture (see Fig. 2). 



Fm. 2. 

'I'ho grain size of all specimens containing mercury 
very fine and close and the fractures are all similar. 
jVIicro-cxamination of representative samples in- 
icates the existence (in the case of alloys nos. 1 
ad 2) of at least four structural constituents, but 
icse are not easily reproduced photographically, 
he structure as revealed by casting on glass and 
ching without polishing is not the true structure 


of the alloy but represents the form of dendritic 
growths in contact with the cold glass plate. 

The tendency of the alloys to corrode was noted 
by retaining them molten under water and also 
under liquid paraffin. After half-an-hour in this 
state all of the alloys of Table V. formed a quantity 
of black powdery residue which when stirred would 
settle rapidly from the liquid, being evidently very 
heavy. In the case of ea<m alloy, this black residue 
formed to about the same extent except from nos. 
1 and 6, where the amount formed was much greater. 

The tendency to corrosion of the same alloys 
each containing 16-0% of mercury was not more 
marked. 

Surmrutry. 

None of the twelve quaternary fusible aUoys 
is entirely liquid until a temperature of 73° is reached, 
nor is any of them entirely solid above 65-5°. The 
addition of 16-6% of mercury lowers these points 
to 63° and 60° respectively, and by further additions 
the melting point can be reduced so that the alloys 
are liquid at room temiierature. 

The tensile strength of the alloys is in no case 
greater than 3-6 tons per sq. in.; by the addition 
of mercury this value is much reduced. The elonga¬ 
tion can be considerablj" altered by variations in the 
rate of loading, and most of the alloys exhibit the 
property of brittleness under sudden shock and 
plasticity under gradual loading to a most remarkable 
degree. 

Brinell hardness figures show a maximum value 
in the cases of those alloys containing the greatest 
proportion of bismuth. 

Grain size, microstructure, and corrodibility have 
also been studied. 

In conclusion, the author wishes to acknowledge 
his indebtedness to Professor T. Turner, for granting 
facilities for carrying out the investigation in his 
laboratories and for his continued interest and 
advice. 

The investigation was conducted in the Metallurgy 
Department of the University, Birmingham, with 
financial assistance from the Department of Scientific 
and Industrial Ecsoarch. 


THE REMOVAL OF GUMMY, OILY, AND 
WAXY MATTERS FROM RAW CANE 
SUGAR. 

BY O. M. KEYWOBTU, M..SO., A.I.O., AND R. B. FORSTER, 
D.SO., PH.D., F.I.O. 

In the filtration of Uquora and syrups derived from 
raw cane sugar considerable difficulty is generally 
experienced with the gummy, oily, and waxy matters 
introduced in the raw sugar. Especially is this 
noticeable when decolorising carbons are used, which 
are usually indifferent filtering aids. The gums form 
an impenetrable layer on the face of the filter-cloth, 
with the result that the filtration efficiency rapidly 
decreases, the pressure becomes excessive, and the 
outflow from the press almost negligible. 
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As is well known, these gums are secretions of the 
cane plant which protect the stems from the attacks 
of parasitic insects. The late cane cn)ps contain 
more gummy matters than the early cane crops, and 
some types of cane contain much more gummy 
matters than others, the Uba variety neing particu¬ 
larly Pad in this respect. Cane wax is also usually 
present along with the gummy matters. In the 
prficess of redining, these gums must t>e removed, 
and they cause more or less trouble during filtration. 

The guimn>' matters can be completely removed 
by the carboiiatntion process, but this is somewhat 
costly and cannot always be used economically. 
'I’liere is a growing tendency to try to replace bonc- 
chureoal with activated vegetable charcoal or other 
activated charcoal, which, although 10-20 times as 
active as bone-charcoal, yet removes gummy matters 
very incompletely unless used in cxccs.sive amounts, 
and soon, therefore, causes the rate of filtration to 
become poor. Filter aids such as kieselgnhr (“filter- 
cel”) greatly accelerate the filtering of sugar liquors, 
but remove little or none of the colour. 

It was known to one of us that when steam is blown 
through a .s])cnt liltcr press which has for some time 
been used for filtering raw sugar liquors containing 
d(!culoT'i.sirig carbons, the press can then be restarted 
to advantage without stripping. Investigations were 
made as to the cause of this, and it was found that the 
gummy, oily, and waxy matters w'ere to a large extent 
volatile in steam. Hence when a filter press was 
steamed, the oily film on the cloth w'as at least 
partially ri'raovcd, and the power of filtration re¬ 
stored. 'fhe process cannot be repeated indefinitely, 
as it becomes less effective each time ; and, moreover, 
the steam has a scorching action on the filter cloths. 

A sample of raw sugar was dissolved in an equal 
weight of water in the laboratory, and the solution 
heated to boiling point in vacuo w hile .steam, generated 
in another Hask, was passed through the sofution. 
It was found that the bulk of the gummy matters 
passed over in the distillate. The residual liquor w'as 
then reduced to the same density as the original 
solution and their rates of filtration were compared. 
It W'as found that the rate of filtration of the steam- 
treated liquor w'as approximately twice that of the 
original liquor. Further experiments with raw Peru 
and Java sugar confirmed this. The gums were not 
removed quantitatively, but the amount could not 
be determined, as no completely satisfactory method 
for this purpose appears yet to have been devised. 

The time required to remove the maximum amount 
of gums naturally depends on the quality of the sugar. 
Generally speaking, steam was passed through the 
solution for about half-an-hour, the fiquor being, 
maintained at a temperature of .W’-fiff”, and ^ 
vacuum of about 650 mm. used. The density of tlnp 
liquors was kept at about CO” Brix. To compare th©., 
filtration efficiencies, decolorising carbons such as 
norit and klarit wore used, and also filter-cel. 
In the laboratory trials the increase in efficiency 
varied from 70 to 100% with most sugars. The 
decolorising power of an active carbon is greater with 
a steam-treated sugar liquor, presumably because 


the pores of the carbon do not become clogged witt 
gummy particles. 

By permission of Messrs. Macfie and Sons, Ltd., 
of Liverpool, exjieriments were carried out on a largo 
scale in their refinery, and the authors are indebted 
to them for permission to publish the results. The 
experiments were made on a sample of raw Peru 
sugar and washed raw Peru supr wWch, though of 
fair quality, was yet difficult to filter with decolorising 
carbons. The decolorising carbCn used was “ klarit, 
and the filter press a 40-in. washing type plate and 
frame press. 

Four experimental filtrations were carried out; 
(1) on untreated raw Peru sugar liquor; (2) on 
treated raw Peru sugar liquor ; (3) on untreated 

washed Peru sugar liquor, and (4) on treated wash A 
Peru sugar lupior. V' 


Fillralion of untreMed raw Peru sugar liquor. 




jkV 

Five tons of raw Pt-ipi sugar were dissolved tojf) 
density of 521° Brix at 6Yi° and 2 cwt. of klarit we 
added. This liquor was then pum'ped through t;^ 
filter-press, and the results recorded in Table I. w«| 
obtained. The rate of flow through the press w,^ 
calculated from the time taken to fill the o«.'t&4j, 
trough. After 1 hr. 25 min., since the liquor vi 
trickling very slowly, the flow negligible and w 
pressure excessive, the press was stopped. The tot 
amount of liquor run through the press was 6( 
gallons. 

Table I. 


Tlmo hi mm. 
after 

storting ptcM. 


8 

17 

37 

8& 


Prewurc, 
Ib. 8q. in. 

lb 20 
17-25 
20- 27 
2r>-35 
27-42 
50--0<) 


IlAte of flow 
through prf‘94, 
gdU. per min. 


25 7 
200 
12-0 
60 


Frothing badly 
All taps fkiar ^ 


Treatment of raw Peru sugar by steam in vacuum. 
The plant used for subjecting the liquor to treatmeii 
with live steam was a Claassen tyjie vacuum pat] 
This pan was heated by means of a calandria operatej 
by low-pre.ssure steam, and had a small perforate! 
coil round the inside through which live steam 
W-60 lb. pressure could be introduced. This arrangi 
ment w-as not ideal, but a pan with a larger coil at 
, low-pressure steam was not available. 

Ten tons of the same Peru sugar as used in ti 
previous experiment were dissolved in water a; 
drawn by vacuum into the Claassen pan. At tj 
beginning of the operation the barometer stood 
738 mm and the pressure in the pan at 625 in' 
The charging of the pan took 29 min., the pressi^ 
then being 610 mm. and the temperature and t*? 
density of the liquor being 59° and 59° Brix, resp’^ 
jytively. Steam was then passed in for 90 min., 
^wMeh time the pressure became 635 mm., the iW 
jFp^aturc 54°, and the density 62^° Brix. The liquo 
' was then diluted to 54° Brix, and pumped to th 
.infiltration department. 

Filtration of treated raw Peru sugar liquor. 

Klarit (2% calculated on the weight of sugar) wa 
added and the same pumps and press were used a 
in the previous trial. The pressure rose fairly tapidly 
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but the flow continued to be very good, and was 
much greater than in the previous experiment with 
untreated Peru sugar. After the press had been 
running for some time, however, it was noticed that 
tlie density of the liquor had decreased, owing to the 
<'ontents of another vessel siphoning through a leaky 
valve. This vessel was used for washing spent klarit 
and also contained washings from dirty filter cloths, 
MO that the water therefrom contained a considerable 
jiroportion of non-sugars and was difficult to filter. 
Unfortunately, it was impossible to repeat this 
xperiment. 

The results obtained are recorded in Table II. 
'he amount filtered through the press was 1033 gal- 
pns of liquor, plus the unknown amounts of liquor 
nd sweet water accidentally introduced as above 
Rmtioned. 

I Table II. 

IjOVoI of 


Tabt^e XVa. 

lAfVCl of 


roe from 

Temp. 


liquor 

Kate of 


Btarting 

I'rea- of 


from top 

fldw, i^aU. 


>f press, 

sure, elQucut, 

BrlX. 

oflunk, 

per min. 

Kemarks. 

min. 

Ib./sq. in. 


in. 



5 .. 

— .. 77* .. 

64* 

. 15 . 

. — 

Press full 

10 .. 

16 

... 

. — . 

— . 

. — 

15 .. 

25 ., — .. 

— 

. — . 

. 28'6 . 

. — 

:«) .. 

40-60 .. — .. 

... 

. — 

. 30'() . 

. — 

40 .. 

45-55 


. 26 . 

. 24-7 . 


70 .. 

65~«5 .. — .. 


. 89 . 

. 20-ri . 

. 

1 110 .. 

65_75 .. _ .. 

38* 

. 42 . 



95 .. 

6fK-75 . . — . 

_ 

. 46 . 

! 19-8 

Shows water 

105 .. 

55-75 .. — .. 

— 

. 46 . 

. 17 1 

leakage 

120 .. 

55-75 .. — 

__ 

. 44 . 

_ J 



Filtratimi of washed Peru untreated sugar liquor. 

The same filter press was used, and similar sugar 
,s in the previous experimonts, but this sugar was 
cashed in centrifugals before solution. Klarit (2% 
n weight of sugar) was added to the liquor. The 
esults obtained are given in Table 111. ;— 

Table III. 


line from 
tl.'irliiig 
>f prehH. 

Preskiiro, 
ib./sq. In. 

Tiiiiip. of 
elllueut, 

llrix. 

Bato of flow, 
gall. {K’r mlu. 

Kumarks. 

ti.h). 

_ 

.. 75* .. 

41* 

I'ress full 

8 

10 

.. 80* .. 

47* 

827 

—. 

18 .. 

18-20 

.. — 

40* 

22'5 

— 

23 .. 

20-22 

.. — 

46* 

22*5 

— 

31 .. 

27-30 

,. — 

46* 

.. 22*5 


40 .. 

80-40 

f 6“ . . 

45-5* 

20*0 

— 

60 .. 

85-40 

.. 8b' .. 

44 5* 

17^7 

— 

60 .. 

40-55 

.. — 

44 5* 

153 

— 

67 .. 

40-50 

.. — 

44-5* 

11-2 .. 

— 

87 .. 

46-55 

— 

45* 

90. 

- ■ 


The amount of liquor put through the press was 
(•50 gallons less 175 gallons remaining in the press, 
lat is to say, 875 gallons. . 

Treatment of washed Peru sugar by steam in vacuum. 
10 tons of the same washed Peru sugar as used in 
previous experiment were then dissolved in w-itcr 
d drawn into the Claassen pan. Steam was passed 
rough the liquor for a little more than an hour, 
owing to the slow rate at which the liquor entered 
pan some of the liquor did not get more than 
minutes’ treatment. The final temixsrature was 
5", and the pressure 635 mm. Water was then 
ded to bring the density down to 54“ Brix. Klarit 
66% on weight of sugar) was added and the 
Ijuor pumped through the filter-press. 

The pump took a long time to fill the press, but 
fterwards worked satisfactorily. The outflow was 
mch greater than in the case of the untreated washed 
’era sugar, and the amount put . through the 4 >resf^; 
'as 1800 gallons. ; 


Time from 
starting of 
pr^, 

PrtwB- 

Burc, 

Temp. 

of 

cQliient. 

Brix. 

liquor 
from top 
of tank. 

Rato of 
flow, gull. 

Remarks. 

min. 

20 .. 

in. 

. 77* .. 

44* 

in. 

per min. 

Press full 

27 .. 

15 ! 

. — .. 

48* 

.. — .. 

34 0 ! 

— 

88 .. 

22 

. — 

46-5* 

.. — .. 

30 0 . 

— 

43 

25 

. — 

40*5* 

. . — 

27-7 . 

— 

46 .. 

27 

. — .. 

46-5* 

.. — .. 

27 3 

— 

62 .. 

82 

. 80* .. 

46* 

.. 40 .. 

22 2 

— 

70 .. 

30-40 . 


40* 

. , — .. 

20 2\Tiiuk almost 
180/empty 

88 .. 

30-40 . 

. — .. 

47-5* 

.. 64 .. 


The press was then steamed off, the jiercentage of 
klarit brought up to 2%, and a further quantity of 
liquor run through the press. 'The results aro given 
in Table IVn. 


Table IVb. 

of 


Time from 
eturtiug of 
press, 

Prer- Temp, 

sure, of 

Ib./sq. in. effluent. 

Brlx. 

liquor 
from top 
of tank. 

Rate of 
flow, 
gall. 

Remarks. 

min. 

3 .. 

15 .. 71* .. 

4K* 

in. 

P*'r min. 

Pre^ full 

7 .. 

26 .. ~ . 

48* 

.. — .. 

27-7 

. — 

11 

25-36 .. — .. 

47 f>* 

.. — 

22-8 . 

_ 

17 

30-40 .. — .. 

47 O* 

.. — .. 

19 8 

«... 

02 .. 

35-40 .. — .. 

47* 

.. 32 .. 

9-8 . 

— 


The amount of liquor run through the press was 
1075 gallons, less 175 gallons remaining in the press. 
Hence the total amount run through the press was 
18(X), plus 900 gallons — 2700 gallons, compared with 
875 gallons with the unfreud'd liquor. 

Laboratory control tests were carried out. In the 
firat exj)erimcnt with raw Peru sugar it was found that 
inver.sion occurred to a slight extent during the, steand 
distillation. Thus after one hour’s distillation the 
apparent purity as indicated by the q\iotient had 
drop{)cd from 96'70 to 9(5-71, and when the liquor 
left the vacuum pan the quotient was 96-45. The 
acidity per 10 c.c. of the liquor was 2-2 c.c. A’/lOO 
sodium hydroxide, using litmus as indicator. 

In the second experiment with wa.shed Peru sugar 
the acidity Wius reduced by the addition of lime to 
neutrality against litmus, but it was acid to phenol- 
phthalein. Similar inversion, however, occurred, the 
quotient dropping from 98-59 to 98-26 during the 
time the liquor was in the pan. It is possible that 
low-pressure steam would have reduced this inversion 
to a negligible quantity. 

Throughout the steam treatment in the Claassen 
pan no loss of sugar through entrainment was notice¬ 
able. 

Conclusions. 

The optimum time required for distillation natur¬ 
ally varies with the sugar to be treated, but from 
30 to 60 minutes is usually sufficient if the live steam- 
coil is of suitable proportions. Longer time than 
this was taken in the large-scale experiments' on 
account of the unsuitability of the steam-coil, and 
also to ensure that the optimum time had been 
exceeded, for it -would not have been possible to 
repeat the experiments then. The increase in 
filtration efficiency is usually about 100%. A more 
exact statement is impossible, because it is difficult 
, to obtain satisfactory method of comparing rates 
of filtration in the laboratory. 'The viscosity of a 
sugar solution rapidly decreases as the temperature 
rises, and it is qlmost impossible to filter two solutions 
and k^p thei^|.t the same temperature. The best 










































/anrnot of th» Socioir of Chemical InJuetry, ,< 

206 T Dbivkb.—^Mkthod fob Dbtbotino o-Kaphthoi. in Pmssnou or fi-NArnruoT^ tJuly lOM. 


method is to use two suction filters heated in a steam 
oven and connected to the same filter-jiump. Ordinary 
conical funnels in a steam-oven will, liowever, give a 
fair idea of filtration values, though, of course, the 
amount filtered Ls small. 

The advantages of the method on a commercial 
scale are numerous and very obvious. Either raw 
sugar liquors or the partly exhausted syrups^—• 
even affiliation syrups—can be advantageously so 
treated before fill rat ion. As mentioned above, the 
decolorising power of a given carbon is increased, 
because the carbon Ls not obliged to absorb so large a 
quantity of gums ; but the authors have not yet 
carried out any quantitative experiments. After 
treatment by their process the amount of the decolor¬ 
ising carbon required to filter efficiently any sugar- 
liquor is smaller if the (carbon Ls added for the purpose 
of filtration, and not for the sake of decolorisation 
only. 

The process is covered by British Patent Applica¬ 
tion :t0,977 of 1023. 


a-NAPHTHOLAURIN. A METHOD FOR 
DETECTING SMALL QUANTITIES OF 
a-NAPHTHOL IN THE PRESENCE OF 
fS-NAPHTHOL. 

BY .TOIIN EDMUND DRIVER, B.SU., A.I.C. 

Tlie preparation of a blue dyestuff by the action of 
carbon tetrachloride on a-na])hthol in alkaline 
solution is described in British Patent 172,177. 

It has been shown (Baines and Ilrivcr, Chem. Soo. 
Trans., 1023, 123, 1214) that the action of carbon 
tetrachloride on metallic derivatives of phenol, and 
of the eresols, results in the formation of aurin or of 
the corresponding trimethylaurin. In continuing 
this ivork the present author has investigated the 
action of dry carbon tetrachloride on the sodium and 
jKitassium derivatives of the naphthols. In the case 
of a-naphthol, an acid dye is formed. It dissolves 
in aqueous sodium hydroxide to form a beautiful 
deep blue solution, from which it is precipitated in 
flocks on addit ion of excess of hydrochloric acid. All 
attempts to crystallise the substance have been 
unsucc<“ssful, and therefore a sample has not been 
obtained pure for analysis. However, from previous 
work (Baines and Driver, loc. cit.), there is little 
doubt that the dye consists chiefly of a-naphtholaurin, 
(HO.t’,„H,)2C:0,„He:O. 


The change in colour from red to blue in passing 
from the simpler benzenoid aurins to the correspond¬ 
ing naphthol compound is in agreement with common 
experience in the study of other types of coloured 
comjjounds. In confirmation of these views, it is 
found that /3-naphthol, in which the para-position 
to the central carbon atom is occupied, gives no such 
dyestuff. 

These facts provide a simple method for distin¬ 
guishing between the naphthols, and also for doteoti 
small quantitk's of a-naphthol present as impurc’^.^ 
in samples of jS-naphthoI. For pharmaceutical 
other purposes it is essential that ^-naphthol sh(Aj.ii.< 
l>e free from the a-compound, but the usual methods 
of detection leave much to be desired. The officy ,, 
test of the British Pharmacopoeia consists in 
the sample, in boiluig aqueous solution, wi' ^ 

chloride. The precipitate formed should be wfiitt 
changing to brown, and should have no violet tinge 
showing the absence of a-naphthol (c/. Schaeffer 
Annalen, 152, 281). This test has the advantage o 
simplicity, but does not give satisfactory indicationi 
of the presence of a-naphthol when the proxiortion 
of the latter is very small. 1 

Procedure .—In order to distinguish between thl 
naphthols, 2—3 c.c. of carbon tetrachloride are addol 
to a few milligrams of the sampile dissolved in aqueou| 
eau.stic soda. The mixture is heated on the water 
bath for ton minutes, preferably with the addition 
of a little copper powder as catalyst. a-Naphthol 
gives a pure, doei) blue solution, which on exposure 
to air slowly changes to green. In the case of 
/3-naphthol the solution is jiale yellow. 

To detect small quantities of a-naj)hthol in the 
presence of the ^-compound, OTi g. of the sample k 
dissolved in 20 c.c. of 10% cau.stic soda. 10 c.c. of 
carbon tetrachloride and a little copiicr powder art 
added, and the mixture is heated to boili g foi 
30 minutes. A blank experiment is (airried o"' with 
an equal quantity of jiui'e ^-naphi •' >1. T™' twe 
liquids are then filtered through glass ' .ol, I’d tlu 
colours compared in Ncssler glasses, i . }™8enct 
of less than 0-005 g. of a-naphthol in 0-5 ^ is 

sufficient to give the, solution a distinct grev ’'^tingo 

It is essential that the carbon tetrachloride used ii 
the.se tests should be free from chloroform, sinw 
both the najhthols give blue solutions when boiler 
with chloroform in alkaline solution (Lustgarten 
Monatsh., 3, 720). 

The author desires to thank Professor P. S. Ki^) 
ping, F.ll.S., for his interest in this work. 
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A NEGLECTED CHAPTER IN CHEMISTRY: THE FATS.* 

BY E ERANKLAND ARMSTRONG and JOHN ALLAN. 


This account of otir knowledge of tho fate and of 
.some of the many problcin.s needing study, particu- 
livi'ly in tho organic branch of chemistry, is raauily 
^^Titten with tho hope of reviving interest in tliem as, 
part from pliysical and analj'ticai investigation, no 
thor province of chemistry has been so little studied 
wing recent years. This is, no doubt, almost 
if ircly due to the considerable experimental difficul- 
(« which confront the worker and to the need for 
aking a mass attack on the subject by the whole 
afT of a research school during a number of years 
•fore any measure of success can be obtained. It is 
r intention mainly to consider the subject from the 
lint of view of tho origin and the significance of the 
:s—botanist, chemist, and physiologist alike have 
interest in this question. We shall strive to 
li(!ato what has been already established as well 
the lacunaj in our knowledge. We shall propound 
estions and seek answers, thereby hoping to 
Sinulato the interest of our colleagues. 

I.— Thu Fatty Acids. 

As is well known, tho natural fats, both animal 
11(1 vegetable, are usually triglycerides of straigbt- 
lain fatty acids in which all three hydroxyl groups 
' glycerol are acted upon either by the some or by 
illerent fatty acids, the product being termed either 
simple or a mixed glyceride. Fatty tbglyoerides 
> not normally occur us such, but they may bo 
'lined by fermentat ive action. The [ilaco of one or 
.ore of tile fatty acid radicals may be taken,however, 
I an acid of a dilTerent kind, as, for example, phos- 
liiic acid in the case of lecithin. Other alcohols 
»ides glycerol are found associated with fattv acids, 
bey constitute tho waxes, which are mixtures of 
fees of monohydric alcohols with tho fatty acids of 
jli molecular weight and occur as a rule in other 
its of the plant than the fats, which arc praclicgilly 
niined to the fruits and seeds. Their function seems 
be that of protection against water, and not that 
bi reserve energy-producing material. In lecithin 
0 third hydroxyl group of the glycerol is coupled 
r an ester union with phosphoric acid. It will be 
?ar that tho opportunity for isomerism and stereo- 
imorism in this group is largo, and that the number 
possible arrangements even of such apparently 
npio materials as glycerol and a few fatty acids is 
nsiderable. 

Wo are once more brought face to face with the 
riety which nature is able to evolve from apparently 
nplo materials. We shall use the term fats as 
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covering both tho solid fata and the liquid oils ; it 
avoids confusion often present in the lay mind, re¬ 
sulting from tho u.so of the term “ oil ” for mineral 
and essential oils. 

The fatty acids which occur in nature in tho fats 
as glycerides range from (J, to inclu.sive. It is a 
remarkable fact that only acids with an even number 
of carbon atoms are present; this fact will bo dis- 
cuased further later. 

Tho waxes contain still higher saturated acids and 
range from Cj 4 to 0 , 0 . 

Both saturated and unsaturated acids occur, some 
fate—liquid oils—^bcing particularly unsaturated and 
liable to undergo change. A special class contains 
an hydroxyl group ; in it occur both saturated and 
unsaturated forms. 

Lastly there are the cyclic acids of the chaul- 
moogric series. 

A brief summary of the chemical structure of some 
of the members of each group seems desirable to 
facilitate the understanding of the second portion 
of tho pajier ; it will show tho many gajis in our 
knowledge. 

The miurated acids, CnTl2ii02. 

The saturated acids call for little comment — 
they all contain a straight chain of carbon atoms, 
and no isomerism is possible ; they crystallise- in one 
form only, tho crystal unit being coiiqiosi'd of two 
molecules arranged end to end with the carboxyl 
groups adjacent to each ot her. It is of intere.st t bat the 
synthetic acids containing an odd number of carbon 
atoms in this scries arc many of them ciiantiotropic 
—they have two melting |)oints and crystallise in 
two forma. This difference La ascribed by (lamer and 
Randall to alternative methods of arrangement of 
tho two molecules of the acid which go to make up 
tho crystal unit. 

The unsaturated acids, Cidl^n 2 O 0 . 

Myristoleic acid, t-^lLoO,, has bci'u isolated by 
Tsujimoto as a constituent of sperm and dolphin oils, 
being chiefly responsible for the iodine absorption 
of the lower fractions of the methyl esters. It is 
shown to have tho structure ; 

UH3-LCH..l,-CH:ClIiCH2L COdl. 

It is of interest that the othenoid bond is in the 
same position with regard to the CHj group as it 
occupies in oleio acid as well as in erucic acid. 

Palmitolcic.acid, C'ljHioOj, is not a common con¬ 
stituent of oils, at any rato in other than very small 
amounts, but it occurs in greater quantity (17%) in 
whale oil, from which it can bo separated in almost 
'.pure state, and to the extent of 12% in skin grease. 
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It gives) a sislitl iMo-acid melluig at 21 *’-22° under the 
saiiie exisei'imental conditions) as oleic acid forms 
claidic acid. 'J'he position of ttie etlioioid bond in it 
is unknown. 

Oleic acid.—This acid is chsusu teristic of every fat, 
and it.s presence give.s to the fats some of their best- 
known attribides. A nuiulx'r of isomeridcs arc 
theoretically jiosaiblo aescording to the position 
occupied by tise cthenoid bond; there is also the 
possibility in each instance of cis-lrans geomotrical 
isoinerisin. 

iSeveral isomeric oleus acids, OijHjjOj, have been 
described, vb, :— 

(1) Ordinary oleic acid, which has the cthenoid bond 
in the mkidle of the chain between carbons 9 
and 10, counting the tlOjH group as 1. It has 
the formula : 

CHylOHjj,CH;Cil-[CH,J,CO.,H. 

(2) Hcpsitic oleic acid, 12:13, was identified by 
Hartley ns having the structure;— 

(IH 3I CHj lyOll ;OH-[OH„J,„-COaH. 

(3) Iso-oleic acids of unknown constitution are 
formed during the distillation of commercial 
stearin or during liydi'ogenation of oleic acid. 
Moore has provisionally ascribed an 11:12 
cthenoid structure to one of these. 

(4) Oleic acid, 2:3, was prepared by Le Sueur 
from stearic aciil. 

(6) Klaidie acid, m.p. whicli is Ibe geometrical 

solid isomeridc of liquid 9:10-olcio acid. 

It is eiislomary to de.scribc oleic acid as the Iraiis 
acid for reasons of which we must plead ignornnee, 
though it is usual in otlier eases of geometrical 
isornetism, i)i the absence of any definite evidence, 
to regiird the more stable higher-melting form as 
the Irann isomeridc, which would therefore load us to 
assign this structure to elaidic acid. The latter is 
ol)tain(‘d by the actien of nitrous acid on oleic acid 
and can be reconverted into it. 

In agreement with us, Muller and .Shearer as the 
result of X-ray measurements regard elaidic acid 
as a /milt coniponnd. Accordingly the rclatimiship 
of the two acids is to be ex))rcssed by the formula);— 

CHjftTljh-dH CH3-[CihJ,CH 

II II 

HCldHjlyCOjH C0„H-[CH..],(:H 

Elaidic —/rant acid. Oleic —cit acid. 

The abundiuit oecurrwiee of oleic acid is no 
evideiieo in itself that it is the most stable fo)-ra 
hi tlio chemical .soise ; rather the contrary, in view 
of its production as the result ot chemical cha!iges 
induc'd by eii/.ymc action in the living cell. There 
is no evideni'c that claidic acid is a natural product. 

((,) IV't roselinio acid, said to he oleic aeid-0;7, 
is obtained from parsley. It melts at 33^'—34° 
and is represented as — 

(;H3L(dl3lio'CH:CH'LCH,|i-CO.,ll 

It also has a stereoisoiueric elaidic form. 

(7) (Ihciranlhic acid, in.p.30°, is very similar 
to pelrosclinic acid: its constitution has not 
been determined. 


Erucic acid, CjjHjjOj.—This occurs as a glyceride 
in cruciferous oils, etc.: it has been usually regarded 
08 a /rails acid but we prefer to assign this structure 
to the isomeric brassidic acid, and in this view we 
have again the support of Muller and Shearer. The 
acids accordingly have the subjoined formul®, the 
cthenoid bond hemg between carbons 13 and 14, 
that is the same distance from tht) CH 3 group as in 
oleic acid. 


OHj-jdHj; 


'\r 


.LCHJn'CO^H 


H/ ^11 

Erucic acid. 

cii 3 -[ciy,- M 

\q __ q/ 

' '^ICiy.pCOjH 
Brassidic acid. 


O 


Unsaluraled acids, jOj. 

Linoleio (bnolie) acid, C 1 SH 3 JO 2 .—Great confusk 
is introduced into attempts to determine the stru' 
tural formul® of this group of acids owing to the 
being four geometrical isomerides possible of ea( 
substance. Probably more than one linoleio ac 
occurs in the animal and vegetable fats, but wheth 
the isomerism is structural or geometrical canr 
be stated. 

The accepted for)uula for linoleio acid is :— 
CH3'[0H3lpCIl:CH-CH.3'CH:(:HLCH3],.CO3H 

13 12 10 9 

The acids of Chinese and Japanese wood oil, varioi 
named ela'ostearie and eheomargarie acid, 
eharaeteiised in particular by the reatliness > 
which they undergo oxidation. 'J’his suggests 
other anangeraent of the cthenoid bonds in t 
and the latest constitutional formula suggested 
CH3-[Ciy3-CH;CH'CH3C11.3GH :C11'[CH3 |,C0, 

14 13 10 9 


Unsaluraled acids ifl-i- 

Linolenic’acid with three unsaturaled etla 
linkages oifers opportunity for still g)-ea 1 er isom 
and confusion. The forznula sugge.sted by Eid 
and Goldsohi'l has the double boiuls betweeJi ea 
9 and 10, 12 and 13, 1.7 and 10. Salway ast 
the presence of a grouping :- - 

-CH:CH CH :CH CH:CH- 
14 13 12 11 10 9 

blit this conflicts with the formula agreed for 1 
acid. 'This field invites further inve.stigatio 
much has to be done first to cbaraetcrise t' 
saturated acids ami their decomposition pi- 

'J’lie more nnsaturated acids iiave not 
isolated : they <.ieeur in the oils derived from 
animals as evidenced in the analysis in Tab 

jicids C2//£n^03* 

Kieinoleie acid, 05343303 , is the acidic cor 
of the principal glyceride of castor oil. it 
cthenoid bond as in oleic acid between 
9 and 10 and the hydioxyl group on earbi 
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cpressod by the formula ;— 

CHy[CH.l5-CH(OH)CHjt:H 

II 

HC [CHjlj-COaH. 

It thus occupies an intormediato position lietween 
oic and linoleio acids, if it be 8uppo.sed that the 
ydroxy compound precedes etheiioid bond for- 
.ation. 

It is oirtically active ; nitrous fumes convert it 
ito the stercoisomeric ricinelaidic acid. 

It remains only to mention the closed-chain acids 
: the chaulmoogric series, which are Isomeric with 
iioleic acid, but contain only one cthenoid bond. 

Mixed '(jlyceridets. 

Our knowledge of the processes of nature enables 
to bo stated that in all cases selective action is 
work choosing one form of a substance out of 
any for further (daboration. Materials, whether 
ey be proteins or carbohydrate derivatives, 
•j.., are made to a definite geometrical pattern 
most as if tlii^y were laid down against an twisting 
inplatc, 'J'ho fats in nature form no exception 
this rule, the fatty acUls being stored in the form 
mi.xcd glycerides which are asj'mtuetric and 
fer from one anotlnu' in the location of a j>articular 
ty acid radical in the glycerol molecule. 

A diglyceride may thus be either :— 

- /OK, /OK, 

(i,H 5 (-OKj or 0 ,H 5 (oK, 

\0K, ^OKa 

bilst for a triglveeridc there are three alternat ives - 
I /OK, /OK, /OK, 

' cdi»;oK., 0 :,n,;oK, oa'ok, 

I ^OK, 'OKj \OK, 

(Jlveerides, as is welt known, arc hydrolysed by an 

t i/.vine nanasl lipase, but we have no knowledge as to 
nv a given preparation of lipa.se would bcliave 
.aids the tlirei' i.someric triglycerides rcprcKcnled 
ive. They might l.e hydrolyseil at the same rate, 
ditterent rates or in stages. In order that such 
■•stions can be answered, it. appears eminently 
irable that ail the.se compounds should be jirepared 
I their properties st udied. 

.Ve are able to report some experiments by (1. W. 
ore on the saponilieation of fatty acid e.sters and 
(•elides with alcoholic pota.ssinm hydro.xide. He 
h that the primary' ester.s of the higher fatty acids 
hydroly.sed at the same rate in eipiimolecular 
icentration, and eonclude.s that the a-mono- 
cerides of the acids would also behy'drolysedatthe 
ae rate. He was unable to prepare /3-inono- 
rin to compare its behaviour with the u-isomeride 
ing to internal rearrangement in the molecailo 
mg place, but ho xvas able to show that trilaurin 
1 monolaurin are changed at the same rate and 
t the hy’drolysis does not take place in stages, 
t is prohahle, indeed, that the action of lipase is 
allecled by the nature of the fatty acid radical 
I'pt in so far as this may have a secondary inllu- 
i: in affecting the nature of the emulsion between 
ymo and glyooride. 


The synthesis of glycerides of definitely known 
structure is complicated by the possibility of internal 
rearrangement and the wandering of acyd groups in 
the molecule. Fischer has used acetoneglyeerol:— 

CH,-C!IICH,,OH 

I I 

O'CMe/0 

as the starting-point for the prejiaration of a-mono- 
glyceridcH such a.s a-monolaurin, a-monopalmitin, 
a-monostcarin. These are readily' converted into 
such trigly'cerides as a-lauro-a'^-drstearin on treat¬ 
ment with the corresponding acid chloride and 
quinoline or jiyridine : -- 

0H„CHCH., CHjCHdH, 

I'll" 111 

OA OH OH OA OB OB 


Under similar conditions the a-iodohydrin gives 
a diacyl derivative, presumably af?, xvhich, how'ever, 
owing to the wandering of an acyl group, changes to 
the symmetrical aa derivative ; 


(JH,CHCHj OH/CHCH, 

I'll III 

OH OB OB OB OH OB 

On introducing the third acyl grouii A the final 
product :—- 


CHj-OH-CH, 


OB OA OB 


is isomeric with that above, having a higher melting 
point and lower soluhility in accord with its sym¬ 
metrical structure. 

A method for the iirejiaration of mixed glycerides, 
in order to be of many-sided apiilicability, miisi. be of 
such a nature that the three OH groujis of the 
glycerol can be .so dilbu’cnliated that it is possible 
to treat them dilTerently at. the individual stages of 
the process ; the starting material must, therefore, 
be such that two of three substitutable griaijis in the 
glycerol are at lirst masked and are uucot'i'red only 
in the further course of the synthe.si.s and then only 
successively. A substance fullllling these ri'fpiire- 
ments is the compound 2-jihcnyl-.")-hvdrox\ rnethyhw- 
le/.olidine :— 

HO-OH.,('H-CH.-NH 

■ I 'I 

O- -CHBh 


sugge.sled by Bergmann, which has but one alcohol 
group available for estcrilioation. A second, how¬ 
ever, can be produced by the action of acids, whereby 
it is hydrolysed to ben/aldehyde and aminopropylene- 
glycoi, Ht)t!H. 2 t'.H(t)H)(Tl,'Nll,, .and finally tho 
third is produced bv treating the last compound with 
nitrous acid, 

d’he actual physical properties of a fat are due 
to the natiireof the glycerides of which it is composed. 
Two fat.s may contain the same acid radicals in much 
the same, proportions and yet ajipear vciy dilfeient 
in texture, melting point, etc. -factors which are 
of the greatest inqiortance in their technical applica¬ 
tion. Thus analy.se.s of cacao butter and of South 
American mutton tallow made in our laboratories 
show that the percentage of fatty acids obtained from 
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IJ-uly li,’iK4. 


same niul vet the two fats 


entirely'different 

l.Mttei. 

MiitUm 

Taliow. 

) ft 

Jlyrinlic jH'lt] 

0 

Vjihultlc ncld 

'J, 

i:i 0 

Stfiuid u(ld . 


3UU 

Olelo jK'Itl 

41 H 

43 U 

Lluolt it' a< i(l 

1 4 

r» u 


Crystallml ion I'rorn soheiits lias been the usual 
means of iffeeting the separation, but a far more 
satLsfaetorv method is required. Wo would go so 
far as to sa\' that this is tlie most pressing practical 
problem awaiting solution in this liold of inquiry. 

'J’he glycerides in butter fat arc mainly mi.Ked 
glyeeritles. Oleo])almitobutyrin has been isolated, 
and it is probable that the whole of the butyric acid 
found in the fatty acids e.xists in this form. 

'J’ho mi.xed glycerides in lard have been carefully 
studied by Ambeiger and Wiesehahn, who have 
compared those isolated with those synthe.sised and 
those obtained by their hydrogenation. They have 
identilied the pre.senee of — 

/I- I'a I m it o- ay - lEstcari n. 
^-8tearoay-dipalmitin. 
n -()leo-^y-di.st earin. 
a- l’almito-/ly-diolein. 
^-Oleo-a-palmito-y-.stearin. 

Beef fat contains tristearin, dtstearopalmitin, and 
dipal m itostea rin (Del;her). 

In Jialm kernel oil, Bdmer has identilied the 
prc.scnee of the following glycerides - 

(^rprylmyristo-olein, m.p. 14° 
Dilauromyristin, m.p. .'13° 
Daurodimyristin, m.p. 40“ 
Dimyristopalmitin, m.p. 45° 
Myristodipalmitin, m.p. 51° 

Oleodistearin and oleodijxdmitin are .said to be 
constituents of cacao butter; in addition it must 
eontnin either triolein or glycerides containing two 
molecules of oleic acid. 

II. Thk Histhibution of the IfATTY Acins in 
Nature. 

We shall consider the fascinating question of the 
distribution of the fatty acids in nature under the 
headings of animal, vegetable, and marine animal 
fats, etc., adojrting this order mainly la/cause it 
corresponds to inerea.sing comple.xity. ’J.’he published 
information with regard to the fatty acids present in 
natural tats is scanty, but W'e are able to include data 
with ri'gard to a number of fats based on analyses 
earru'd out in our laboratories mainly by the ester 
method by Drs. 0. W. Moore, C. H. Clarke, and others 
during the last twelve years. Until quite recently 
but little work in this direction has been ))erforraed ; 
in future no fat can bo considered to have been 
properly eharaet<‘ri.sed until a full analysis of this 
type has been made. The method, cii course, gives 
only an apjiro.ximation, but with much c.xperienco 
comparable, trustworthy results are obtained. Failing 
the complete analysis, some information as to the 
composition of a fat is given by the iodine value and 
saponification equivalent. 


Animal fals. 

The animal body contains a variety of fats accorc 
ing to the part of the body in which the 
occur ; in addition, the nature of the body fat 
influenced by the composition of the food which tf 
animal cats. The particular fatty acids taken : 
the food are liable to pass into the body fat and in 
the milk fat, though the fats themselves are brok( 
d(jwn in the processes of digestion to be subsequent 
reconstituted after absorption. Consequently, 
cannot be said that each animal is characterised by 
sp<‘eific kind of fat, though, inasmuch as most anirnf 
live on a diet which is characteristic of the speei 
it is broadly possible to associate specific qualit 
with the fat of each anfmal. Further, abnoin 
feeding usually means an abnormal body or milk ff 
hence the variations encountered by the analyst 

For exauqjle, hogs fed on dried fish yield lard c 
disagreeable fishy tastii, and the modern practice 
America of feeding hogs on maize is stated to hf 
produced much softer lards than used to be obtair 
.Similar differenees are to bo okserved with tallo' 
cattle fed on grass on the plains of .South America 
Austi'alia give a harder tallow containing more sa 
ated fatty aekls than those fed on oil cakes wl 
are richer in olein. 

Horses fed continuously on grass or green fo( 
deposit a fat very similar to that of the sheej) ane 
whereas the fat of a horse when corn-fed is more oi 
corn-fed auinrals give rise to softer fats than t 
fed on glass. 

Fish, which feed on smaller marine animals 
taining fats of high iodine, value, normally contr 
fat with an iodine value of 110 ; when fed on na 
tallow the iodine value of their fat lell to 79. 

Lewkowitseh ipiotcs the following ligurc.s ;— 

loditw Vdli 
101 -i 
4 

IMl 6 
(i7 0 
07 0 
TOO 
00 0 

as illustrating the very marked influence of d 
and life habit on the character of the. fat. I 
case of the goose the feeding on fish may expia 
high iodine value. 

In connexion with their researches on vitt 
Ohannon, Drummond, and (folding have begi 
study of the alteration in the composition of 
fat produced bv the inclusion of various oils 
daily diet of cows. 'J’he cows were given first t 
roots and hay diet, then this, plus coconut or i 
oil, then the basal diet again, then this supplei 
by'cod liver oil, and were finally put out to p 
In all cases the cod liver oil period was markc 
fall in the fat content of the milk. The ara 
supplement produced surprisingly little chr 
the analytical characteristics of the fa,t, but 
the cod liver oil period the values varied mr 
showing the passage of the cod liver oil or £ 
its constituents into the milk—the iodiiu 
nearly doubled, the saponification value fc 
,.237 to 221. . 
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The fat in the eggs of hens fed on barley had an “ 
)dine value of about 70 ; this rose to 97 when 
iiseed was substituted and to 120 -with hemp seed, 
ho body fat of the hen in the last instance also had an 
idinc value of 119. However, the fatty acid from 
le purified egg lecithin liad a normal iodine value, 
lowing that not every fatty acid can enter into the 
icithin molecule. 

The stored reserve fat of ilic connective ti.ssues 
intaiirs more olein than that of the internal tissues, 

1 for c-vample the fat around the kidney.s. 

In very fat animals including marine animals the 
aline value is progressively less in the layers of fat 
lore remote from the skin, the surface fat oon.se- 
uontly containuig most olein and having the lowest 
lelting point. In the hog, Ilenriques and Hansen 
hserved the following melting points of the fat:— 




At a (lepfli of 1 cm. .. .. .337' 

• • . -. - 

„ „ 3 „ .37-0“ 

„ „ „ 4 „ . 39 0’ 


^h organs as the kidney and liver etc. in which 
tabolism is active contain fats with a much higher 
;ne value than the connective tissue fat, and 
■tlcy has shown that, the unsaturated acids contain 
nbers even of the 2n-(i anti 2n-8 series analogous 
ho.so of the fish liver oils. We shall discuss the 
lilicance of this dili'ercncc in ctinnexion with the 
abohsm of the fats, remembering for the moment 
d the liver is the site of the formation and degra- 
ion of fats. 

Butter or milk fat is remarkable in that it contains 
isidcrable, amounts of the lower fatty acids volatile 
a current of steam, in particular butyiic acid, 
ich is absent from the vegetable nut oils. It 
itains no acid leas saturated than oleic, and only 
nil quantities of stearic acid. 

U)out 30”(, of the non-volatile aciils are composed 
oleic, but the proportion of this increases as the 
fat ion period advances. Human milk fat contains 
Lily 50 ') 4 , of oleic acid and has an iodine value of 
compared with about 33 for butter. The pereen- 
e of tat in the milk varies very much with different 
iiials :— 


Humim 
Cow . 
l>OK .. 
(ioat 

Pig 

Klrphant 

Dolpltiti 


about 


3 5 

3 :> 

10 r> 

4 0 
i-3 
C 4 

20 

41 


L’ho stored fats of the connective tissue, consisting 
he main of stearin and palmitin, with a proportion 
olein, all substances relatively stable towards 
iising agents, are converted in tlio liver into 
ily imsaturated, easily oxidised acids with tlie 
le number of carbon atoms ; this represents an 
rmediate stage before the break down into simpler 
•ducts, the combustion of which presents no 
ticulty in the colls of tlie body. The outstanding 
rk of Hartley has proved the liver of pigs to 
itain the following acids in addition to palmitic 
1 stearic, approximately one half of the acids 
■sent being unsaturated: 

1) An oleic acid with the unsaturated link between 
carbons 12 and 13, which is therefore isomeric 
with ordmary 9 : l9-oleio acid. "t. 


(2) Two Unoleic acids, one of which has the un¬ 
saturated linkages between carbons 9:10 
and 12: 13. Ouriously enough no linolenio 
acid is present Linolcie acid is present in 
greater amount than oleic acid. 

(3) At least 10"/o of an iwiid. ("’.^.oHaXh with 20 
carbon atoms and belonging to the CuHan-s 
series. 

Some special exjdanation seems neccs.sary to 
account for the presence of this acid, as tlio saturated 
arachidic acid is only present in lard in traces at 
the most and it affords an instance of the synthetic 
activity of tlic liver in building up fatty acid chains. 

Wliilst in herbivorous animals fats are largely 
formed from carbohydrates, in He.sh-cating animals 
the fat of the food is the usual source of the fat of 
the body, but it may arise from other materials. 
Fats are emulsified and liydrolyscd in tiu; intestine, 
the soluble glycerol and fatty acids diffuse into the 
epithelium cells, where the fats are re-formed and 
pass via the chyle and the blood to the eells of 
adipose tissue where they are stored. The fat has 
the same compo,sition hero, so far as concerns the 
identity of its fatty acids, as it liad in tlie food, as 
is evidenced by the appearance of unusual fatty 
acids when they are administered in the food. 

Obviously mixed glycerides, derived for illustration 
from cacao butter, will be hydrolysed liy lipase in 
the intestine and tlie fatty aeids reeomliined in the 
coiinectivo tissues to form quite other simple or. 
mixed glycerides such a.s are characteristic of the 
animal. 

When tlie stored fat is required to bo utilised 
it is again rendered soluble in the blood for trans¬ 
portation, tlie iietive agent being tlic enzyme lipase." 
Tills enzyme is widely distributed in tlic body and 
occurs also in iimiiy oil scciLs ; it lias boon established 
that it can act botli as an analytic and a synthetic 
agent. Mucli remains to bo done in studying the 
distribution and the nature of the activity of the 
lipase. The liver is the organ which iilays the chief 
idle in the preparation of the fats tor sub,sequent 
changes. 

'Tlie fact that fat may arise from carbohydrate 
food was first liriiily estalilishcd by Lawes and Gilbert., 
ill their classical experiments on tlic fattening of 
cattle and sheep nearly 70 years ago. Wliether 
fats can also arise from proteins is a controversial 
question. Under abnormal conditions, as for example 
gluoosuria, there is definite evidence that fat is 
converted into sugar, the seat of conversion being 
the liver, which is likewi.so the organ in which the 
syiitliesis is etTccted. 

Vegetable fain. 

Compounds of fatty acids in the form of fats 
or waxes arc of as frequent occurrence throughout 
the vegetable kingdom as they are in the animal 
kingdom. It is to bo noted, however, that whilst 
the fatty glycerides are found in aU animal tissues 
and organs, the same statement cannot be made 
regarding plants since it is almost without exception 
in the fruits and seeds that the mixtures of glycerides 
which constitute the vegetable fats are found. An 
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fxatnpio of departure from this is the presence of 
fat in certain rhizomes, as for instance those of 
Cypmm turuliiita/i. 

An outslanding fact in connexion with the vege- 
t nl>le fats is the fixity t)f tlieir com position 'J’ho 
iodine value and saponification eipiivalcnt of the 
connnercial oils, of winch enorinons ciuantiiies are 
used originating from all jiuits of tin; world, show^ 
a luinunum of variiition. This is particularly the 
case with cotton setal oil—the fine hreeding to which 
the cotton jilanl has hoen suhjiicted for the purpose 
of the staple seejns refleete<l also in the constancy 
of the composition of the oil. 

It would appear that the oil contiiined in seeds 
is a food reserve for the gciiniiiiiting seed, hut it 
is doiihtful if this explanatioii can he rnadi! npplioahle 
to such fruits a.s the olive, that of the West African 
oil jiiiliii, aiid others, wheni large proportions of oil 
are fouiid in the pulpy pericarp, which is separated 
froiu the imihiyo hy a hard woody shell and is in 
all probahility ilispi'i'sed before germination takes 
place. As a sidelight oil its utility or otherwise it 
mjiy be liiciitioned that the geniiination of palm 
nuts is iiiucli more rapiil and certain, if the oily 
perieai'p be removed before the iiuts are planted. 

Tn other parts of plants, as for iiislaueo on the 
.stcuns and leaves of the (imwiimr, in the bark and 
roots of most tri'cs, and even iii the petals of flowers, 
fatty aciils are fouiid conibitied with a diversity of 
liionohydric and a very few dihydric idcoliols in the 
form of waxes. 

■ This Uiiirked difference in eomposition indicates 
a provision of the two classes of material for eiitirely 
different purjiosi's, and whilst the fats aio obviously 
food reserves, the wii.xes act as resistanbs to protect 
the vegetable tissues from water jienetration and 
the resultant destruction wiiich would follow. 

The, saturate.d fatty acids in the vegetahle fats 
are as iuimerous as those oceurring in iinimal fats 
(promiiieiilly (I, to tfaj), hut the un.saturated acids 
are ahiio.st wholly C,8 acids, and their unsaturation 
is not known to exceed three ethciioid liiikages. 
I’robably very small amounts of jialmitoleio acid 
do occur in a number of vegetable fats, but this has 
not been proved with any degree of certainly. 

It cannot bo said that plants of the same 
botanical order yield fats having the same com¬ 
position, though this is .sometimes the case, 
'I'lu^ Palma; tor instance produce nuts very similar 
in charaetei' which yield fats all of which are remark¬ 
able for the large ])ercentago of glycerides of low 
mokaudar weight which they contain. A considerable 
number of these fats aie found in conmiercc, and so 
generally is this fact in their compo.sition recognised 
that they art; freipiently clas.sified as “ nut oils." 

Keen from the Palmer, howmer, fats can bo 
obtained which do not exhibit this sfK'cial feature, 
since that (ddained from the jiericarp of Ehtis 
{juincensis is tlu; well-known jialm oil, a fat having 
many of the characteristics of and ajiproximaling 
ill eoin))osilion to a soft tallow, wheiciis the kernel 
fat is one of the most |irominent " nut oils.” 

This diH’ercnee in the jiroperties of fats from dilfer- 
ent parts of the same fruit is lait confined to the 


Palma;, but is also exhibited by members of } 
other orders. Thus the mesoearp of Stillingia > 
st'bij'e.ra (ordiT Euphorbiacvjc) yields the well-known 
solid fat, (Ihinese vegetable tallow, whilst the seeds , 
furnish a liipiid yellow oil having marked drying 
jiroperties. 

In the ease of the olive-, however, the pulp and 
kernel fats arc very similar to each other when both 
are ext racted from fresh material, but the kernel oil, 
as usually marketed, is highly rancid, being prepared 
from residues left after the pulp oil has been extracted. 

fn a few cases the family to which a plant 
belongs is indicative of certain characteristics which 
can be observed, particularly in the composition of 
the fat in various parts of the seed. A specific 
example of this is to be found in the genus Palma ,, 
in which t.hc fat of the endosperm is marked by the' 
peculiarity t hat it always contains an unusually si 
percentage of unsaturated glycerides and a h'^x 
content of glycerides of saturated acids contain 
10, 12, and 14 carbon atoms. The endosperm 
these fridts is developed in the interior of a h 
woody shell which, in the early stages of the foiif f 
tion of the endosperm, contains a highly sacchari'' 
llipiid, the endosperm itself developing from 
glutinous slime to the hard almost horny com 
in which it is found in the ripe seed. It mighi 
exprxded that the fat in such a seed W'ould be 
similar composition throughout its mass but, 
Richardson has shown in the case of the cocoi 
this is not so since the fat contained in that jiort 1 
of the seed next to the sh(*ll, which includes the. telll 
or thin brown skin which surrounds it, containrl 
much higher percentage of unsaturated acids thai 
found in other parts of the kernel. It is proba 
that this difference is due to the presence of a grea- i 
proportion of olein in that part of the see-d, since ah ® 
with an increased iodiiu) value, which is a measif 
of the unsaturation, there is also a marked ineresJ. 
in the saponification e(|uivalent, a measure of tf 
average molecular weight of the glyceriiles. 

h'rom the examination in our laboratory of a las 
number of coconuts from all jiarts of the world, 

W. Sfoore has been able to establish this as a gi'iu. 
feature of many varieties of Cocos nncifcra, i‘ 
investigation of the seeds of other members of 
order Palma; w'oidd seem to indicate that the pe 
liarity is general. Such highly dilTerent palms 
Ekeis (/niiiccjisls, which furnishes the West Afrit 
palm kernel, and the Brazilian Altalca, which isf 
.source of babassu kernels, exhibit the same charail 
istie feature. The same apjilie.s to the kernel ou, 
ough in a le.ss pronounced degree.|' 
Tadlk 1. 


Brtizil nut, though 


CoinparUon oj Oil from tha whole. Kernel and KeniA 
of (he Coconut. 
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On the other hand an analysis after the s 
manner of the testa obtained from arachis nuts 
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almonds gave figures indicating an exact Bimilarity 
between the oil contained in this part of the seed and 
that in the Vhole endosperm. 

Tabi.e ji. 


t'vmjMriaon of Oil from the whale Kernel and Kernel 
Paringa of vorioua Nuts. 



Kovrwl oil. 


Parings oil 



Sap »(it. 

Todino 

Sapoiiif. 

lodiue 


cqulv. 

value. 

rqulv. 


I'lUiii kFrnolfl 

2.')l 0 .. 

13 5 

240 0 

29 0 

kcnipls 

2212 . 

12-2 

2411 

22 8 

Jlra/ll nuU .. 

.. 280-2 

104 8 

290 6 

114-3 

.Mittomla (sweet) 

.. 200 1 

11)10 

2S9-4 

100-5 

Vradils 

.. 206 0 

07-0 . 

206 0 

95 0 


'fhe enzyme lipase appears to be absent or at least 
ill a quiescent form in resting seeds, but it develops 
(luring germination when the stored-up fat is hydro- 
ly.sod to fatty acid and glycerol. There is a con- 
Itinuous production of sugar, both sucrose and dex- 
•-ose, which must come from the fat , the sugar in its 
1 n acting as the antecedent of starch. The work of 
I 1 Turth with sunflower and castor oils has estab- 
icd that, during germination, there is a fall in the 
h'oular weight of the acids os indicated by an 
j ease in the saponification value and a lowering 
, the iodine and acetyl values. In other words, 
t er fatty acids ai'e being formed from the higher 
Is at the expense of the unsaturated linkages and 
hydroxylated carbon atoms which constitute the 
ik points in the chain. 

As Gerber has shown, during ripening so long as 
; seed is soft and green, more oxygen is used than 
carbon dioxide, eliminated. When the seeds 
, (ome hard and the testa coloured the reverse is 
i case, more carbon dioxide benig eliminated than 
ygen used. Finally in the ripe seeds the oxygen 
ake becomes the greater again. In the olive, 
lich contains mannitol in the unripe condition, this 
ohol and protein di.sappear as fat i.s formed. 

.1 1111(1 3(). July 30. Aiil!. :i(l. Si'pt. 30. 

Fat .. . 14 .. 5 5 . 30 2 .. 02 J 

I’roU'm .. — .. — .. H t) .. 4 2 

'file change, from carbohytbato into fat in the case 
almonds is exemplified in the following : — 

June 0. July 4. Aug. 1. Sept, 1. 

IH'xtri'sft ..111) 4 2 .. 0 .. 0 

I siu rtm, (17 ,. 4» .. 2 8 .. 2 0 

st.inii .. 216 .. 14'1 .. 6 2 Ij-4 

Fat.. ..2 .. 10 .. .'^7-0 .. 44 

l is stated by Kussow that, in most woody plants 
rcli is in part converted into fat during the winter, 
reverse process taking place in the spring. Low 
iperatures favour the former change; higher 
Hieratiires induce the latter. 

I'iio investigation carried out by H. L. White on 
[condition of the oil in soya beans during gcrmiiia- 
I has shown that while the oil is being used for the 
p'ishment of (he growing plant tlio processes of 
labolism continue to supply fatty acids of practi- 
[y the, same degree of unsaturation, at least up to 
I formation of the first set of leaves. 

50 far as we are aware, the changes in the nature 
if an oil during the ripening of the seed have been 
tiidied in detail in one case only, viz., that of flax or 
insced oil, and we arc particularly fortunate in being 
dlowed to make reference to certain unpublished 
■esults of Dr. J. V. Kyre, which ho has communicated 
o us privately, which are of the highest importance 
md mterest. 


Oil formation occurs moderately early in the life 
of the seed, and proceeds at a rapid rate, amounting 
approximately to 3% per day on the dry seeds over 
a period of ten days. The unsaturated nature of the 
oil of the seed (which is the wtdl-known eharacLwistic 
of this drying oil) becomes more and more ]ironouneed 
as the seed advances in age, as evidenced by the 
following figures :— 


Days after 

Oil on tlry sccd.^, 

ToiHiif v;iliio 

llowerliig. 

% 

of oil. 

10 

2-.5 

lU 

14 

15 1 

119 

17 

31 1 

J27 

23 

37 

143 

26 

37 

170 

35 

:U» 

180 

51 

3fi 3 

190 


The greatest rate of increase in the iodine value of the 
oil takes place after the oil content has attained its 
maximum value. 

The flajc seed shortly after fertili.sation consists of 
a white envelope containing an aqueous fluiil; during 
the early days solid material accumulates and the 
seed swells, becoming green about the J4th day. 
From this point carbohydrates, oil, and protein 
are rapidly accumulated and the curves showing 
the increase in oil and that in carbohydrate and 
protein combined are roughly parallel, 'the iodine 
value of the oil when it lirst appears is probably 
as low as 10(1. Extracts from young seeds have a 
high fatty acidity which rapidly decreases ns the 
seed ag(,s, showing either that glycerol appears later 
than fatty acid or that synthesis of the glyceride 
docs not occur immediately. 

Marinc-anitnal falti. 

The variations in the nature of the body fat of 
animals according to species, food, and location of 
fatty tissue has already been indicated. The differ¬ 
ences thus created are nmst strikingly exhibited 
amongst the fats obtained from marine animals. 
Even the briefest consideration of their properties 
necessitates their division into three groups, viz. : — 

(1) Fish oils obtained from the bodies of various 
fisli. 

(2) Liv'er oils, obtained from the internal organs, 
chiefly the liver, of various fish. 

(3) Blubber oils, obtained from the fatty tissue 
of marine mammals. 

Our knowledge of these fats is still very incom¬ 
plete and \-ery much that is published as to their 
composition must be accepted with considerable 
reserve. As a class, however, they contain glycerides 
of certain highly unsaturated fatty acids (OuHan-gOj 
and CiiHjn-iotb), a fact which clearly distinguishes 
them from the tern-strial animal and vegetable 
fats. It i.s jirobable that acids containing 18, 20, 
22, and 24 carbon atoms e.xhibit this extreme state 
of unsaturation, and it, would appear also that the 
characteristic “ fishy ” odour which is possessed by 
all of them as generally prepared, is due to the 
preseuee of oxidation products of these highly 
unsaturated glycerides. 

The bodies of fish of which the liveis arc rich 
in fat rarely contain more than a small iiercentage 
of fatty glycerides and the reverse also holds good. 
The liver fats can generally be distinguished from 
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acids may bo present. It would appear that whatever 
may be the mechanism of sjmthesis, there is a 
tendency to form compounds with 18 carbons, 
jiroduced it may be from three molecules of glucose, 
I'ilher as such or in the form of the nucleus of starch. 
L'he other fatty acids may be formed by secondary 
reactions from the tl,, molecule ; there wotild be 
reason to expect much the same mixture of acids 
La all fata, at least qualitatively, if the same mechan¬ 
ism were concerned in every case. Xhere is a good 
deal known about such secondary changes, par¬ 
ticularly in relation to the theory of j8-oxidation 
tirst enunciated by Knoop and subsequently elabo¬ 
rated by Bakin. 

If it bo admitted that C,» acids are derived from 
starch or from glucose by one of the processes sug¬ 
gested, the method of formation of palmitic acid 
(',8 and the higher acids C 22 , C^i requires some 
consideration. 

The summary on page 3 indicates that increasing 
nsaturation is roughly a function of the length of 
lie chain and that C„ acids are not really much 
lore in evidence when other acids are present with 
licm than are the lower and higher members. 
Palmitic acid may well be formed i\.s the result 
f a i3-oxidation process, and when palmitolcio and 
lyrLstic acids accompany it w’e are inclined to this 
iew. In other cases some meclianLsm to account 
or its direct synthesis seems desirable ; this we arc 
lot yet in a position to suggest. 

The formation of higher acids Cj, to t '21 is still 
iiore dilheult to explain—.since Hartley found them 
11 the pig’s liver derived in all jirobability from C,* 
icid in the tissues—they may perhaps arise by the 
(iiidensation of small fractions xirodueed during 
lie oxidation of stearic acid in vivo. The location 
if the ethenoid linkings has to be dcti-rmincd before 
iicii questions can be answered. 

lit vivo, in the animal, the hydrogen atlaclied to 
lie p or the third carbon atom of a fatty acid is 
lelccted for oxidation so that a long chain compound 
OSes two carbon atoms every time. For example, 
|ilienylvuleric acid becomes phenylpropiouic acid 
liul this in turn benzoic acid. Butj’ric acid is 
Converted first into /3-hydroxybutyric acid and then 
into acetoacetic acid : 

LTfjt:H2CH2COJI^CH3CH(OH)OH2CO.iH-; 

, CH3COCH2CO2H. 

.\ii exactly similar change is brought about by 
i.idrogen peroxide, as shown by Bakin, when 
l-keto-acids and the corresponding ketones are 
ormed. This is, liowever, not the only action of 
lydrogen jieroxide, as there is undoubtedly some 
i.xidation in both the a- and the y-position. Working 
vilh stearic acid Clutterbuek and Raper show that 
lie relative amounts of the acid undergoing P- and 
' o.xidation are of the order 7 to 1 respectively. It 
■I suggested that y-oxidation may also take place 
n tile body, but Bakin considers that all the physio- 
igieal evidence is against this. 

Embden has shown that in the liver acetoacotio 
( id is only formed from the higher fatty acids with 


an even number of carbon atoms ; this is not only 
a striking confirmation of Knoop's theory, but also 
indicates that the degradiilioii of the higher acids 
is progre.ssivo, two eufboiis being split, off each time, 
and that there is no break in the middle of the chain 
in oleic acid, for example, which might lead to the 
formation of C„ units. 

A clue to the mechanism of the oxidation of the 
fatty acids which contain an tincven number of 
carbon atoms is afforded by Ringer's proof that 
in diabetic organisms they are coiuertcd into glucose 
about in proportion to the amount of propionic 
acid they might furnish through /3-oxidation. Accord¬ 
ing to the evidence, propionic acid is presumably 
converted into lactic acid or jiyruvie acid, and it 
is well known that the former is quantitatively 
and the latter partially converted into glucose in 
the diabetic organLsni. 

The meehanism of /3 oxidation has been fully 
studied by Bakin, who has jiroved that aP unsaturated 
acids are formed in the animal body either indirectly 
through the intermediate formation of hydroxy- 
acids or directly. 

In the liv'er, as Hartley's work has shown, un- 
saturated acids are fonnetl both from stearic and 
oleic acids by the introduction of an ethenoid bond 
between earlions 13 and 13. If oleic acid is formed 
in nature from stearic, it follow's that the ethenoid 
bond is introduced between carbons 9 and 10 and 
in linseed, as Eyre has ^iroved, unsaturated acids 
are formed during ripening. The question arises 
as to whether these ethenoid bonds are introduced 
in their final positions at specific points of weakness 
in the chain of carbon iitoms or whether there has 
been a migration of tlic bond from some other point 
where it W'as first formed to its present position. 

ft would lead us too far to discuss the migration 
of ethenoid bonds- a phenomenon well known to 
the organic chemist-- but the conversion of oleic 
acid into palmitic and acetic acids, together with 
smaller ipuintities of lower homologues of palmitic 
acid on fusion with potash, a reaction involving 
both oxidation and shifting of the ethenoid link, 
may be recalled in this connexion. 

There is a good deal of ex idenee known to the 
organic chemist that aciiLs of a homologous series 
show an alternation in properties between the odd 
and even members. 'This applies to the dibasic 
acids of the oxalic series as well us to the monobasic 
fatty acids as Challeiior and 'Thorpe have shown. 
In the former instance, in addition to differences 
in physical propeities, another property is the ease 
with which the even members of the series are 
produced by the dh'ect oxidation of suitable sub¬ 
stances, whereas the yield of the odd members is 
very small, except under carefully regulated con¬ 
ditions, the substance beuig oxidised to the next 
lower even number. 'Thus rieinoleic acid on oxida¬ 
tion with nitric acid yields a'zelaie acid, CoH, 804 , 
and suberic acid, ( in about equal proportions, 

although theoretically oidy azelaic acid should bo 
obtained. The authors quoted consider that in 
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(listriiit anil tlie centre of what might he called the 
produce importation of Britain, 

With all this going on the citizens of Liverpool 
had yet time for the other side of life, the higher 
side—its hiimanilies, 'I'he presenee of the. University, 
the outcome of magnilieent endowments that 
citizens of Liierjiool had lieslowed, pointed to the 
fact that .seieiiee nas not forgotten here. If, a.s 
a result of tlii’ir meeting, the Soviety could leave a 
message behind, it should be one of cneourngeinent 
to the citizens of Livei pool to go on taking an interest 
in science and all that science means, and to go on 
taking an even greater interest in the University, 
if that be jKissible. Much ns Liverpool had done, 
it was only a lithe of what she would be able to do 
in the next twenty yearn if she took advantage of all 
the, facts seicneo could lay at her feet. On behalf of 
the members of the Society he thanked the Lord 
Mayor and the Viee-Uhnncellor for their welcome. 

The Kino as I’vtro.n. 

The Ukicsidkn'I' recalled the fact that his Majesty 
the King had very graciously become I’atron of the 
Society on the occasion of tlie, present, meeting, and 
lie projiosed that the following loyal telegram be 
sent :— 

“ Members of the Society of Uhemicnl Industry 
assembled at the Univei'sity of Liv’erpool at their 
Annual General Meeting beg your M.ijesty to accept 
this exjiression of their gratitude for your Majesty’s 
gracious patronage and this assurance of their loyal 
devotion. (Signed) I’re.sident.” 

This was agreed to with acclamation. 

AlTOlNT.WENT OK Sl.'lUITtNKKRS. 

The President, announecfl that Dr. Auden, Prof. 
Baimister and JJr. (!. II, C'larke were willing to act 
as scrutineers for the ballot for the election of the 
Council, and it svas agreed that they' should be 
appointed as such. 

The Pkesioent formally declared the ballot closed. 

HoNOB.tny Members. 

The Minutes of the last Annual Meeting having 
been taken as read : 

The President reported the fact, which had 
already appeared in our Journal, that the Gouncil 
had added two more distinguished names to their 
short but very notable list of Honorary' Members, 
namely, those of Hr, Krnest Fourneau and 
M. Annande Solvay. 

M. Fourneau was working at the Pa.steur Institute 
in Paris, and was probably one of the finest manipu¬ 
lators, as a ]iure organic worker, amongst ehemist.s 
to-day. His early brilliant work, the production of 
a lumbar ana'sthrtic, which with the delicacy of 
wit so eharactoristic. of France he named Stovaine as 
a compliment to this country, would be well remem¬ 
bered. His later work, even more remarkable, had 
been the identification of the ” Bayer 20,0 " cure 
for sleeping sickness and its synthesis. It would bo 
" '^'arim.sns had proposed to keep 


this remedy secret, contrary' to the customary 
usage of all civilised nations, and to use it as an 
offensive weapon. Tlie French, thanks to M. Four¬ 
neau, had been able to frustrate this action, and the 
specific would now be available for the use of the 
whole world. M. Kourncau’s work was so remarkable 
that the Council felt that in honouring him they 
were certainly honouring themselves. t 

The name of Solvay hardly required any comincnda. 
tioii in Liverpool, and in taking M. Armando Solvay 
into their ranks they took the head of the great Solvay 
organisation, the son of a very illustrious father, » 
man who himself occupied the very higliest positioi 
in the, great firm, both technical and otherwise 
M. Solvay’s interests in the prosecution of pur 
science and the encouragement of pure science wer 
probably well known to many. 

Both these gentlemen would have liked to 1. 
present at the meeting, but unfortunately they ha 
been jirevcnted owing to other engagements. I 
felt sure the meeting would most cordially appro 
the selection of these two Honorary Memlxirs. 

The follow'ing Report of (louncil w as taken as res 
Report or Coukoil. 

'file Council has the honour to submit to ■ 
Members the following Report on the activities 
the Society of Chemical fndustiy during the y 
H)2:i -24 

M rriiberxhip. 

The number of members on fhe register at .lul 
1924, is 4831, as compared with oOdO on dune 
1923. Since the last Annual Meeting 225 mem 
have been elected, 47 former members have 
restored to membership, ami the losses through ih 
resignation, etc., have been 498. 

'The Council regrot.s to have to record the di 
during the past year of the following 40 men; 
of whom 10 w'ero Original Memhers - 

Hr, G. H. Bailey, Harold .]. Bailey, ILq 
Barker, Ernest Bentz, Frederick W. Berk, Fr 
Bloomer, Dr. Charles E. Calm, Edgar V. Ghai 
Dr. Frank Clowes, Louis C. Haniell, F. M. Hielc 
Sir James J. Hobbio, F.R.S., Lincoln W. Evt 
Farrington, Thomas Fox, Jr., W. H. Francis, J 
GaU, Robert G. Grimwood, James Hojie, A. E. 
han, Fred KuttrolT, Dr. Albert R. Lodoux, Wil 
Leonard, Charles Lorlehorg, James MoAlley, J 
Mansfield, William E. Monlsdale, Dr. E. K. Mv 
S. K. Muspratt, William F. Oburg, Edgar Ri 
F. G. Adair Roberts, Dr. S. F. Sadtlcr, Fre 
Seard, Dr. J. E. Stead, F.R.S., George B. 

William Thomson, Alexander E. Tueker, J 
W'ilkie, and Herbert T. Wilkinson. 

Dr. F. Clowes (Original Member) w'as Pice 
the Society in 1897-98. 

During the past three years a considerable 
of members have had to relinquish their men 
owing to lack of employment, and the Co' 
made arrangements whereby they may rosi 
membership on payment of the current yc 
scription only. It is satisfactory to note tht 
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former members have already taken advantage of this 
concession. 

The following table show,? the gains and losses in 
membership during the past fiye years :— 

1919-20 1920-21 1921-22 1922-23 1923-24 


Nfomborship 

boginniug 

year 

at 

o£ 

6230 

6612 

6664 

6270 

6060 

Gains 


633 

472 

282 

288 

272 

Lo&i6S 


267 

430 

666 

498 

498 

S'ot Gain or I.C98 -|-376 

-4-42 

-384 

if 

-226 

tfomberahip 
|en<l of year 

at 

6612 

6664 

6270 

6060 

4834 


Honorary Members. 

The Council, a year ago, conferred the honorary 
mbership of the Society on the following distin- 
ished chemists 

Prince Ginori Conti, Professor C. P. Chandler, 
)nsiour Paul Kestner, Prof. J. Sakurai, and Sir 
,1. Tata, and to this liso it has now added tlie 
rnes of Prof. E. Pourneau and Monsieur Armand 
Ivay. 

Council. 

Dr. E. k’rankland Armstrong, P.R.S., retires from 
‘ office of President at the close of the Annual 
ncral Meeting, and the Council has nominated as 
. successor Mr. W. J. Uglow Woolcock, C.J3.E., 
! General Manager of the Association of British 
(smical Manufacturers. 

Mr. E. V. Evans and Sir William J. Pope, K.B.E., 
re been re-elected Honoi'ary^ 'I'rensurer and Honor- 
,■ Foreign Secretary, respectively. 

I’he four Vice-Presidents who retire this year 
• Mr. Julian L. Baker, Mr.'C. S. Garland (who will, 
wever, remain on the Council as Chairman of tho 
emical Engineering Group of the Society), Sir 
IX Muspratt, Bart., and Sir Wm. J. Pope, K.B.E., 
10 remains on the Council as Honorary Foreign 
rotary. 

'o these vacancies tin- Council has nominated Dr. 
Frankland Armstrong, P.R.S., lYof. J. W. Hinch- 
, Prof. J. C. Philip, P.R.S., and Sir Richard 
relfall, K.B.E., P.R.S. 

Pour Ordinary Members retire from the Council, 
(1 to fill the vacancies thus erealed six nominations 
i'c been received, and a ballot is being taken, the 
lilt of which will bo made known at the Annual 
.ting. 

Local Scction.<i. 

'he following changes take place in the represen- 

on of the Local Sections :— 

nie.rica: Chairman, Mr. H. S. Miner (vice— 

[. H. H. McKee). 

irmingham; Chairman, Prof. G. T. Morgan 
i—Dr. E. B. Maxted). 

madian Pacific: Secretary, Dr. R. H. Clark 
Mr. J. A. Dawson). 

leniical Engineering Group: Chairman, Mr. 

• Garland {vice —Mr. J. A. Reavell). 

asgow; Chairman, Mr. D. A. McCallum (vice — 

)V. E. Moodie). 


Montreal; Chairman, Mr. J. B. Bell (vice, —^Mr. 
F. W. Homer). Secretary, Mr. M. tk C. MePee, in 
place of Mr. G. P. Bardorf. 

Newcastle: Chairman, Prof. W. M. Haworth 
(vice —^Mr. A. Trobridge). 

Nottingham: Ohainnan, Mr. G. J. Ward (vice — 
Mr. S. P. Burford). 

South Wales : Chairman, Mr. W. R. Bird (vice — 
Capt. H. Vivian). 

Dr. H. E. Cox, Honorary Secretary' of the South 
Wales Section, resigned in consequence of his removal 
to London, and Mr. H. W. Webb was elected his 
successor. 

Mr. F. E. Dickie has resigned tho Secretaryship 
of the Shawinigan F’alls Section, but his successor 
has not yet been ap])ointed. 

'Ihc Council records with great regret the dfeath 
of Mr. J. M. Wilkie, for many years Honorary Secre¬ 
tary of the Nottingham Section, and who, a year ago, 
was elected Chairman of the Section. Mr. Wilkie 
was a keen and energetic member of the Society, and 
did much e.xcellent work as an honorary official of 
the Nottingham Section. Mr. S. F'. Burftird, the 
previous Chairman, very kindly' undertook the duties 
of the office for tho remainder of the session. 

The Council desires to convey its cordial thanks 
to the retiring ollicei's for their services to the Society. 

The formation of one or more Local Sections in 
India has been proposed, with the objects of obtaining 
new members for the Society, and also as a means of 
bringing together the eliemiats of the country and 
assisting generally in the promotion of tho interests 
of Chemical Industry there. 

F An Overhead Committee, representative of the 
Socicty''8 membership in India, has been formed to 
consider the pra<'t icability of carrying on Sections at 
Bombay and Calcutta. 

' Associates of the Sections .—The scheme under which 
Local Sections have been permitted to elect students 
as Associates has been adopted during the year by 
tho Birmingham and Newcastle Sections, and has 
been found to serv'c a useful purpose by the Sections 
who previously took advantage of it. Associates 
who must be under twenty-five years of age when 
elected, may continue as Associates until attaining 
the age mentioned, or for thren years, whichever is the 
longer period. They pay' a nominal subscription, 
and have the right to attend the local meetings, but 
they have no vote in the affairs of the Section, and 
do not receive the Journal. Many persons elected 
Associates have subsequently become members of 
the Society. 

Annual Meetings. 

At the Annual Meeting of the Society in’192.S, held 
in Cambridge the iindtation of the Liverpool Section 
to hold tho Annual Meeting there in 1924 was unani¬ 
mously accepted. 

The Council has received an invitation from its 
Yorkshire Section to hold the Annual Meeting in 
1925 at Leeds and recommends its acceptance. 
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Measel Medal, 

The Council has awarded the Messel Medal for 1924 
to the Right Hon. Viscount Levcrhulme, and it will 
l>e presented to him at the Annual Meeting on the 
occasion of his delivering the Messel Memorial 
Lecture. The subject of the Lecture is “ Science and 
Religion.” 

Finance. 

The niidited Balance Sheet and Statement of 
Income and Expenditure account of the Society, 
and of the Mcs.Hel Fund for the year ending Decem¬ 
ber 31, 1923, will be laid before the Annual General 
Meeting. 

p In view of the continued necessity for exercising 
the strictest economy, a House. Coininittee, consisting 
of the Rresident, Hon. Treasurer, Hon. Foreign 
Secretary, with Mr. .Tidian L. Baker, Prof. J. W. 
Hincldcy, and Mr. W. d. U. Woolcwk (Chairman), 
has been appointed to control the bus'mess afTairs 
of the Society, and to report regularly to the Council. 

Journal. 

'J’hc Council has de\ oted constant and most careful 
attention to the development of the Journal as a 
weekly publication. Several econondes have been 
introdiKX'd with the re.sult that the expenses of 
publication have been considerably reduced. The 
appearance of the Journal has been materially 
improved by the adoption of a uniform paper for all 
Sections, by a slight increase in the width of the page,, 
and by the substitution of a larger and clearer tyjw 
in place of that formerly' onployed. 

The Journal fur 1923 (52 isKue.s) contained 3026 
pages of text (Review 1264: Transactions 510; 
Abstracts 1252) compared with 1958 in 1922 (24 
issues), and 1348 pages of Advertisements in 1923, 
as compared with 918 in 1922. 

Some new features have been introduced into 
Chcmistri/ and Induxlnj, with the object of rendering 
it increasingly .attractive and useful to its readers, 
and it is believed that the. development of the eorres- 
})ondeuce column has proved both interesting and 
stimulating t<f chemists generally. 

At the ii\ception of the weekly Jourml the Council 
wa.s nuaro that the cost of establishing it on a firm 
footing would exceed any' additional revenue which 
a weekly journal would pnxiuco during its first year, 
and they therefore tem))orarily invested £5000 out of 
income a.s aJ,devclopment fund to meet the increased 
outlay'. This investment has been sold, and the sum 
realised has-been used for the purpose mentioned. 

Bureau of Chemical Abstract,'!. 

An important, stop was taken in conjunction-with 
the Ghemicail Society in forming the Bureau of 
Ohenucal Abstracts. The Bureau, which has for its 
aim the unification of British Abstracts now super¬ 
vises the preparation of the Abstracts in Applied 
Chemistry, hitherto published by the Society, and 
those in Bure Chemistiy, hitherto published by the 
Chemical Society, and is under the management of a 
Committee consisting of representatives of the two 
Societies. The Society of Chemical Industry is 
represented by Dr. E. F. Armstrong, Julian L. 


Baker, Mr. E. V. Evans, and Sjr Wm. J. Pope ; 
Chemical Society by Dr. Irvine Masson, Prof. G. T, 
Morgan, Prof. J. F. Thorpe, and Prof. W. P. Wynne, 
and the Chairman is Prof. J. C. Philip. The Society j 
will bear the expenses of producing and printing the ' 
Abstracts in Applied Chemistry during the current'^ 
year as hitherto, and any expenses common to t*"" ] 
two sets of Abstracts will be borne in equal proportio. I 
by the two Societies. ‘l 

Mr. T. P. Burton has been appointed Editor ip \ 
full control under the Bureau of the preparation and,' 
publication of the Abstracts in Pure and Applic'' > 
Chemistry from the beginning of 1924, and ho ■ 
assisted in the work by a group of Assistant Editors ^ 
with special knowletlge of the subjects dealt with. 


Transactions and Annual Reports. ’ ;J 

On the c.stablishment of the Bureau it bccamdy 
uimecessary to continue the services of the Ihiblica'Jf 
tions Committee, whose work hafl been chiefly conP' 
oerned with the Abstracts section of the Journal^ 
and the Council took the opportunity of conveyinj*’ 
to the members of the Committee “ the best thank 
of the Society for the most satisfactory manner ii?’ 
which they have voluntarily diseharged the dutief'*^ 
of the supervision and preparation of the Jourmi j 
since its inccidion, thereby enabling the Society 11 
fulfil one of its prime functions in a manner whi^. 
has redounded to the credit of all concerned.” 
partioular, mention was made of Messrs. J. L. Bak* , 
W. J. A. Butterfield, C. F. Cross, H. HemingwdW 
W. R. Hodgkinson, E. Grant. Hooper, .1. Ifuebn®', 
C. A. Keane, .\. R. Ling, W. Maonab, H. R. ProetT 
W. F. Reid, and L. T. Thorne, who have served * 11 
the Committee for upwards of ten years. 

In order to assist in carrying on the publication 
the Transactions and the Annual Reports of t. 
Progress of Applied (Jhemistry, in the meantime^' 
Committee, consisting of Messrs. ,1. L. Baker, W. 
Coleman, .1. W. Hincldcy, W. H. Hodgkinson, 
Grant Hooper, W. F. Reid, and W. G. Wagner, wf 
appointed, with Mr. T. F. Burton as Editor 

Leonard Bequest. 

Early in the present year, intimation wm receid 
that Mr. W. J. Leonard, a member of the Sociej 
who died in September, 1923, had, by a VodifH 
dated August 19, 1921, to his will dinxded his trusttf 
to pay to the Society the sum of £500t) as soon as j 
definite scheme for the provision either by the Sock 
or in conjunction with other Chemical Societies of I 
building and accommodation to form a centlT 
Institute or Club for chemists has been decided ajJ 
and is being carried into effect, the decision of 
trustees as to whether such scheme has been dcciil 
on and is being carried into effect or not to be fij 
and binding upon the Society. In the meantii 
the income from the Fund will be paid yearly to j 
Treasurer of the Society for the general purpose^ 
the Society for a period of seven years from the ti ' 
of the testator’s death, or until before the expirati 
of such period a definite scheme has been deck) 
upon. But if at the expiration of such perio’’ 
seven years no definite scheme as aforesaid ' 
carried into tljett the Trust FuM 




umal of ihk'‘Socla$f' of OmnUat 

'“ly ■.,, -j ,AihroAi, j^BB*us-o;' 


0 and form part'of the testator’s residuary estate. 
The Council decided to open a fund to be called 
fhe Leonard Bequest Fund,” into which all monies 
all be paid, including the income from the Trust 

Did. 

Chemistry House. 

p.’he President {Dr. E. F. Arntstrong) shortly there- 
:er put forward a detailed sehonie for the purpose of 
airing a home for such of the Chemical organisa- 
1113 as are wilUng to join together to seeme offices 
the same building, and the Council of the Society 
inimouslji authorised him to consult other inter- 
Isd Societies and the Federal Council with a view 
carrying it at once into effect if it be found prae- 
able. The scheme has been referred to the P'ederal 
■uncil, who have apjioint-ed a Committee to con- 
ler it fully. 

British Empire Exhibition. 

The Society has co-operated with the Association of 
itish Chemical Manufacturers and other Societies in 
iianising the Section covering Pure and Applied 
icmistry, and is represented on the Joint Committee 
Dr. H. Jjcvinstein, who acted as t’hairman of the 
■inmittce, ami Mr. E. V. Evans. This Committee has 
jjpniscd the Scientifio Exhibit. Under the Chairman- 
ip of Dr. E. Frankland Armstrong the Publicity 
iinniittee has published a series of pamphlets, 
itod by Dr. MiaU, written in popular language 
aling with the Scientific Exliibit, and has arranged 
b publication of ‘‘ Chemistry in the Twentieth 
ituty,” a scientific record of the state of chemistry 
the time of the Exhibition as illustrated by the 
iiitific Exhibit. 

'ho Council joined in the Scheme promoted by the 
tiliilc of Journalists for the erection of a .stall at 
E.xhibition where Trade and I’echnical journals 
uld be on view', and at this stall (No. 277 in 
I’alacc of Engineering) the Society’s Journal is 
ilayed from week to week, along with the Annual 
“irts. 

Co-operation. 

i is with groat pIoa.sure that the Council places 
tecord the growth of co-operation between the 
lety of Chemical Industry, the Allied Societies, 
iothei’ scientific bodies. In particular, it welcpmcs 
f special ari'angement made last year, whereby 
Hows of the (Jhemical Society could purcha.se 
nni.^try and Industry at a considerable roduc- 
11 in price, and a similar arrangement, with 
iiewhat altered terms, is in operation during 
i current year. In order to give further facilities 
•ach Society to acquire the publications of the other 
icty a reciprocal arrangement has been entered 
I bet ween the Society of Chemical Industiry and 
Chemical Society, by which members of the 
iiier can obtain the Abstracts in Pure Chemistry 
the price of £1 10s. per annum, and Fellows of the 
ciiiical Society can obtain the Abstracts in Applied 
ministry for a similar amount. 

I he scheme arranged between the two Societies 
der which * papers intended for the Chemical 
duty mhy be rWl at proyinoiftl looed sections of 


the Society of Chemical Industry has been success¬ 
fully continued during the present year. A similar 
arrangement has Ijcen entered into with the Faraday 
Society. 

Consideration is being given to a proposed scheme 
under which persons may become members both of 
the Society of Chemical Industry and the Chemical 
Society on payment of a reduced total entrance fee.j 

An arrangement has been made with the Institu¬ 
tion of Chemical Engineers for supplying those of 
its members who are not members of the Society 
with Chemistry and Industry on the same terras ns 
it is supplied to Fellows of the Chemical Society; 
in return for this the Journal of the Society wdll be 
adopted as the official organ of the Institution. 

A proposal from the Institute of Brewing to share 
with the Society the expenses of writing and setting-up 
the Fermentation Seeiion of the Annual Reports of', 
the Progress of Applied Chemistry was approved, 
and the selection of the author of the Report will in 
future be a matter of arrangement between the 
Society and the Institute. 

At the request of the British Electrical and Allied 
Manufacturers’ Association, the (Jouneil undertook 
the organisation of the Chemistry and Physics 
Section of the World Power Conference which is being 
held at Wembley from June JO to July 12, and it 
has deputed the. carrying through of the arrangements 
to the Committee of the Chemical Engineering Group. 
In addition to the Section mcutioiied, a Gas and 
Fuel Section has been added a.s an outcome of the 
aetivitie.s of the Group. 

Many joint meetings have been held during the 
year, both at home and overseas ,Seetion.s, with other 
Societies and InstitutioiLs. 

It has been the custom of the Society for the past 
two or three jears to hold a. Dinner for its members in 
London in the autumn, and last year the .scope of the 
function was widened, the Dinner taking place under 
the jomt auspices of the .Society of Chemical Industry, 
the Chemical Society and the Institute of t'hcmistiy. 

Eeprc.sentatioii on Outside Bodies. 

The Society is associated with the ae.tivit ies of many 
outside bodies through represeiitative.s nominated 
to their Councils. A list of these repre.sentatives 
■will be found in the Journal. The following recent 
alterations in the list have to be recorded : Prof. 
,1. W. Hinchley has been aiipointed on the General 
Board of the National Physical Laboratoiy in place 
of Ihof. F. G. Donnan retired, and Dr. R. T. Colgate 
has been appointed to the CNmimittec on Tests of 
Graduated Glassware in (ilace of Mr. J. L. Baker, 
resigned. 

Delegates from the .Society have attended the 
meetmgs of the British Association for the Advance¬ 
ment of Science, in Liverpool, 1922 ; the Annual 
Meeting of the American Chemical Society, 1924 ; 
the International Cement Congress, 1924; the 
Jubilee Celebrations of the Physical Society of 
London ; the Inauguration of President Stratton at 
the Massachusetts Institute of Teclinologj’, and the 
National Gas Exhibition at Birmingham. 

Dr. E, F. Armstrong has been invited by the 
iQouneil ^.feig^nt the Society on the occasion of 
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the celebration, on June 16, 1025, of the Centenary 
of the Discover V' of Benzene l)y Bariulay in the Iloyal 
Institution, ifo will also attend the Centenary 
Celebration.s of the Franklin Institute to bo held in 
Philadelphia, Pa,, in Sejiteniber. 

Mr. W. F. Beid will represent the Society at the 
Kelvin Centenary Celebrations in London in July. 

i'he Empire Sugar Sup|)ly (Technical) Committee, 
formed by (he Society of Chemical Industry some 
veam ago, has been le-elected, and Mr. iJ. L Baker 
has agreed to act as Chairman in place of Prof. A. It. 
Ling, resigned. 

Latham Hewarch Felknanhip. 

'I'hrough the good ollices of Mr. C. F. Cross, P.R.S., 
the Society received the gift of iJtK) from Sir Thomas P. 
Latham, Part., for the purposes of a Research 
Fcllowshij). Two chemists have held the Fellowship 
in suecession for one year each, Mr. James Craik, 
M.A., B.Sc., the (irst' Fellow, carried out research 
work at St. Andrews Uinversity under the direction 
of ITof. J. C. Irvine, I'Mt.S., and the results are 
embodied in a pa]K'r entitled “ The Mechanism of the 
Oxidation of Typical Carbohydrates with Hydrogen 
Peroxide and llypoehlorous Acid,” which, witli a 
prefatory note contributed by Mr. Cross, is published 
in the Transactions of the Society (1924, pp. 171-177). 

Mr. Leslie Hall has worked under the direction of 
Dr. Charles Doi(b.i at the Borough Polytechnic on 
the Constitution of Lignone and the Ligno-Celluloses. 
A pajier e<intaining tlie re.sults of this research is in 
course of prej)aration, and will also be published in 
the Society’s Transactions. 

T'he subjects of tluiso rcsearchi^s were selected by 
Mr. Cross, who h;us exercised a constant general 
supervision over the whole of the work. 

Orania. 

In reB])onse to an apjx'al for a gift of books to the 
T'okyo Im[s‘ria] University Library, received from 
Sir i. Gollaucz, it was resolved to make good as far 
a-s possible any loss in respc'-et of the Society's publica¬ 
tions that the Library may have sustained. 

Since the last Annual Meeting of the Society grants 
have been made to the Chemical Society's Library 
(£106), and to the British Empire E.xhibition, 
Scientilic Exhibit (£5(K,»). 


Dr. J. T. CoNitov, in moving the adoption of the 
Annual Rei)ort of Counoil, said he thought most 
nuunbers would feel great regrid to sec that the 
drop in membership, started two years ago, was 
still continued. The reason no doubt was that men¬ 
tioned in the first paragraph, lack of employment, 
but the effoils made by the Council in improving 
the Journal, including the Abstracts, and in other 
ways, must appeal to chemists and tend in the long 
run to increase the membership. He hoped that 
increase of membership would begin to take place 
at a very early date. The Council had done very 
good work for the Society, and the members were 
all very thankful for their efforts. 


Dr. R. S. Moerell said that the Report showt 
restless energy on the part of the President and Counc 
and of all the Officials of the Society. Tlrere we 
several points in the Report that apxHsaled special 
to him. There was the proposal to grant the form 
tion of one or more Local Sections in India. T. 
Indian chemists w'ere becoming more and me 
active, aiid we should have the value of their coi 
munications on the raw products of India, to supp 
ment the excellent reports from the Imperial Institi 
and the Government. In reference to the Journ 
ho felt that the literary character of the articles 
Chemistry and Industry was most stimulatii 
refreshing the reader before he ventured into t 
narrow strip, sometimes rather atony, of the Trans^ 
tions or plunged into the vast forests of the Abstrac 
He considered that the Abstracts were the be.st 
any language whatsoever. There was no ot. 
Society in the section of industry in which he \ 
})articularly interested which gave such admira 
Abstracts. He was sure that all members wo 
welcome the efforts of the President in connex 
with the proposed (hemistry House. It was 
institution of an kleal social side, and was aln 
verging on the millennium. With the Council of 
Society w'orking in co-operation w ith other organ 
tions, it was to bo ho{ied that that ideal would s 
bo realised. 'I he Report contained many instai 
of valuable co-ojwratkm on the part of the Soc 
with other Societies, as was shown in the exl 
at Wembley and in many other directions. It 
to be hoped that the Society would be equ 
successful in time in settling the dc.signation of cl 
ists and in clearing up the confusion that now exi 
between chemists and pharmacists. He. had n 
pleasure in seconding this Report, which he was 
would bo received with hearty appreciation Iv 
members of the Society. 

Mr. W. Cullen said that he thought the Co- 
might have issued the Report at least a wee 
advance of the meeting, in order to give men, 
the opportunity of reading it beforehand. 

As he had yjointed out last year, the meeting 
the one opjiortunity in the w'holo year when men 
met together to discuss the affairs of the Soeie 
a whole. He thought it would be desirable in f' 
years to consider the advisability of devoti 
little more time to the general meetings of the So 
These were, after all, the Parliament of the ' 
Society. 

The Peesidknt then put the motion to the me 
and it was carried. 

Financial Statement. 

Mr. E. V. Evans (Hon. Treasurer), in prese 
the balance-sheet and accounts for 1923 (see Jt 
of Jime 27), said that the year had been an ei 
ingly important one from the point of view of fir 
The statement of expenditure might be divide 
two parts, one relatii^ to the management c 
Society and the other to the pubhoation c 
Journal. ,, j 
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1 been less than in the previous year. It was 
pessary, however, to deal in some considerable 
ail with the expeniliture upon the Journal. He 
1 reported last year that the Council had been 
icerned at the decreasing revenue from advertise- 
nts and had decided to put into operation a scheme 
producing a weekly Jcnimal. For this purpose a 
ti of rather over which had been 

led to the accumulated fund over the past few 
irs, had been put aside as a Development Fund 
the purpose of defraying the initial expenditure 
connexion with the e.’^loitation and popularisation 
a weekly Journal. The analysis of the accounts 
■uld show that the total cost of producing the 
urnai last year had been £26,823 as against £21,066 
1922. That increased expenditure of £6757 was 
0 to the inclusion of Chemistry and Industry. 

The extra expenditure of nearly £6000 had been 
!t from the amount allotted by this Development 
nd, together with the revenue from separate sales 
Chemistry and Industry. It would be noticed that 
■ Council has refrained from apportioning a pari, of 
revenue from advertisements to the Cltemistry 
d Industry account, although, of course, they 
uld very justly have done so. 

Having dealt with the cost of the Journal as a 
>arate item, the amlysis of the accounts then 
came very simple. The revenue to the Society 
IS £500 less in 1923 than in 1922, but the expenses 
nirred by the Society other than those of the 
umal were £300 less. It would therefore bo 
peetod that the excess of income over ex})euditure 
add be about £200 less than last yi'ar. That was 
ually the case. Last year there had been a surplus 
1580, this year the surplu.s was £380-“ the precise 
lire was £387 17s. Id. 

Ho did not wish to leave the impression that the 
(ekly Journal had been launched with the solo aim 
'jucreasing the revimuc from advertisements. The 
rnal of 1922 had been essentially a publication for 
chemist in industi y, and had failed entirely to bo 
|ful to that large army of workers who, though 
rested in chemical matters, were not usually 
gnated chemists. It was not his place to discuss 
!ther the weekly Journal had achieved that, but 
Pi a Journal, by virtue of its greater popgjarity, 
as.suredly a more valuable advertising medium 
n formerly. The revenue from advertisements 
about £800 greater than in the previous year. A 
pc increase was hardly to be expected in so short a 
iC, but he feared to contemplate to what extent 
might have decreased had they failed to modify 
nature of their publication. The question 
bt would naturally be asked was, “ Having 
inched your weekly Journal, what to-day 
the extent of expenditure in relation to 
ome 1 ” In this respect he was pleased to be able 
report that as a result of having made these 
itiaf expenses, as a result of economies in printing 
Id paper, there was every reason to believe that in 
“ —it financial year their expenditure would be 

to that justiJi^by their, iittw 


in believing that the Society had acted unwisely 
in shouldering a new burden woukl have their 
objection adequately met, and in presenting for 
adoption the Amiual accounts, lie suggested that the 
Society would have failed in its duty had it not 
increased the scope of the Journal to meet the require¬ 
ments of an industry which had undergone such 
rapid development in recent years. 

By its action tlio Society had, with intention, 
reduced its accumulated fund by £4656, the sum which 
had been set aside for incrensing the value of the 
Society to members. Had it nol. done this the Society, 
ho suggested, would have failed to pursue a creative 
and progressive policy. He referred to the valuable 
work of Dr. Miall in liis contribution to the reduction 
of printing and paper costs, and also to the excellent 
work done by the House Committee under the 
Chairmanship of Mr. Woolcook in controlling the. 
business affairs of the Society. Finally he took this 
opportunity of thanking the Council for its help and 
guidance. 

Mr. C. 8. Caelanu said it. was witli considerable 
confidence and with very great pleasure that he had 
to recommend the adoption of the Report and 
Accounts to the Annual Meeting. It w'as, in his 
opinion, seldom that they had had a more satis¬ 
factory financial statement. They had a small 
balance on the right side. It was jicifectly true, as 
the Treasurer had said, that the Council had used a 
part of its accumulated fund for the purpose of 
founding a new weekly Journal, which was of the 
greatest value to the memhers, and he thought that 
was an extremely proper course for the Council to 
have taken. 

It must ho remembered that the subscriptions of 
past members and present memhers were provided 
for the purpose of advancing the cause of chemical 
indiustry in this country. They were not subscribed 
in order to be put into a banking account so that the 
members in the future might draw five or four and a 
half per cent, dividend from Government stocks. 
They were intended to he used, and tlie Council was 
to be congratulated on the step they had taken in 
using part of the accumulated fund and making the 
Society of much greater value to its members. There 
was in the balance-sheet nothing unforeseen. At the 
last Annual Meeting it had been known that this 
sum was to be expended for the purpose indicated, 
and in bringing out a balance-sheet at the end of the 
year with a small balance to the good, he thought 
the Society was following in every way the proper 
course. They ought not to have a large balance to 
the good, although they did not want a deficit. 

There was only one point for regret with regard to 
the accounts, and that was that members’ sub¬ 
scriptions had been rather less. But in that con¬ 
nexion it must he remembered that industry in this 
county was still going through a very troublesome 
time. The chemiosd industry in particular was still far 
from being on the upxier side of the wave which all 
were hoping was coming some time in the future, and 
. that he)|ig.tbB case tt^e was less employment for 
- ohSRikial industry, with the result 
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that Bomo of the members found it imposBiblc to 
continue their mibscriptiona. At tlie same time 
there was a satisfactory number of new members 
coming forward, and from tho steps he knew the 
(Jopncil was taking, when tlie chemical industry 
itnproved in this country the income from members’ 
subscriptioirs would be. iucrcased. That was, he 
thought, the only poinl, not of criticism but of regret, 
with regard to the Accounts. 

In recommending to tho meeting, as ho did, with 
very great confidence, that the Treasurer’s Report 
and Accounts be adopted, ho coupled with that a 
very sincere vote of thanks to their Treasurer, who 
had had an extremely hard task during the past 
year. He gave an immense amount of time and 
work to tlie, affairs of tho Society, and he gave at 
every (founoil Meeting month by month the fullest 
record of the progress of the Society’s finances. He 
could say from a knowledge of the inside of the Council 
that the Council was extremely anxious about the 
Society’s finances. They watched them extremely 
closely, and an immcuise amount of work devolved 
upon our Treasurer in seeing that things were going 
as he wished. The outcome was the extremely 
satisfactory balance-sheet before them. In rocom- 
inending t hat the Report an<l Accounts ho adopted, 
ho wished to coujih^ with that a very hearty vote of 
thanks to the Hon. Treasurer for his work during the 
past year. 

Mr. Eowin 'I’lioMrsoN wholeheartedly supported 
everything Mr. Garland has said, anil seconded tho 
adoption o£tho Treasurer's Report and Accounts. 

Mr. VV. Cf.'i.i.KN said that he had como to tho meet¬ 
ing cxccediiigly depressed by tho halance-shoot, hut 
to a eerfain extent his anxiety had been relieved by 
listening to the sfatements of the Honorary Treasurer 
and Mr. Garland. Last year the expenditure on the 
Journal hiid been £2(>,824, and apparently the income- 
from advcrtLseincnts, suhscripfioiw, and .sales had 
como to £16,128, a not deficit of something like 
£11,7(X). Thus the whole of the 8ub.scriptions from 
members last year, amounting to £10,780, plus tho 
entrance fees, plus the life composition fees, all 
amounting togctlier to about £11,000, had been 
wiped out. In other words, the whole of the sub¬ 
scriptions had gone towards meeting tho deficiency 
on the publication of the Jourtml. In addition 
approximately £6000 had been taken froni this capital 
fund, so that the position w.as really worse I ban he 
had shown. On the other hand it was only fair that 
tlio membership subscriptions should go a con¬ 
siderable way towards ttie i;ost of xmblishing the 
Journal. 

He asked the Hon. Trea.surer if he considered 
we wore going to get through the iiresent year without 
further sacrifice of our capital stoek.s. 

Ho also asked the Honorary Treasurer if there 
was no credit to the Ghemical Engineering Group 
account from advertisements ? He had imdonstood 
that there was some off-set against their expenditure 
in the way of advertising. Eurther, Annual Rewrts 
of Aopifed Chemistry sMtved an apparent profit" of 




£48 15s.; he had always understood that the pu 
tion of these Reports involved loss. 

The President pointed out that it had a 
been tho custom of the Society to issue the A 
Report for tho first time at tho Annual Me 
He thought Mr. Cullen’s suggestion that it 
to be in the hands of members earlier was a 
one. The balance-sheet had been issued i: 
Journal of June 27. 

The Hon. Treasurer said that the £5000 
cajiital had been j>ut on one side with the s 
object of developing the weekly Journal, as 1 
told Hie meeting last year at Cambridge. As r 
t he xiresent year, he would not he so unwise as 
tieijiato what was going to hapjam between nr 
December, but there was every reason to : 
from tho figures which were, before them mo: 
month that tho income would be nearer tho ei 
ture—they would get very much nearer to a b 
and would not have to use any monies from 
account. 

Regarding tho Ghcmical Engineering Groi 
Counoil had made an arrangement with the 
whereby a certain sum was allotted each ; 
tho production of their Proceedings. As 
the. Annual Rejjorts, the figure at which th 
had been taken was approximately half the 
price. 

Mr. E. Grant Hooper said he was sure tho n 
would have welcomed tlie answer which the T 
had just given to Mr. Cullen, to the effect 
thought that next year we should find we dri 
our reserves to a less extent. 

It must not be forgotten in regard to the 
of the Council, that the members had very fe 
tunities of conferring together and deciding • 
Xmlicy or the men to be jilaced on tho tloui 
Xiartieularly objected to a Council which wa 
under such circumstances making such an ii 
departure a.s tho publication of a weekly 
without eoasultiiig the Society at largo. 

The President said that only those wlio 
in iirogress would realise how difficult it wat 
progress. He jiut to the meeting the ’1’ 
Annual Report and balance-sheet, which 
moved and seconded. 

The motion was carried. 

Place oe Meeting for 1926. 

Dr. L. L. Lloyd oxtended to the Sociotj 
invitation to hold its Annual Meeting in t 
year. This was seconded by Mr. B. A. E 
the motion carried. 

Election of Auditors. 

Mr. F. H. Carr proposed the re-election 
Price, Waterhouse and Co. as Auditors for t 
year. 

Dr. ,A, C., Gumming seepmiefi tb 
whicli''was 
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ThK PRESIDENTIAt AdDEESS. 

The President then proceeded, in the short time 
mftining, to give a very condensed abstract of his 
residential Address (printed in the Journal of 
jly 11). At the conclusion of the address the 

J dent apologised for having inflicted upon the 
ing such a technical talk. He was only too con- 
3 of havmg undertaken a task far too difficult to 
nplish in so short a time, but he wanted to 
ccite enthusiasm in these problems, to show how 
ill of interest they were, how extraordinarily broad 
wy were, and how many were the aspects and angles 
11 ^ which they could be approached; and, further, 
fished rather to stress that it was the duty of 
'JSocicty to draw attention to this sort of funda- 
^tal problem and to incite progress. Their func- 
ins were to make chemistry go forward, and not stop 
'p say : “ We are very proud of what we did forty- 
lee years ago.” They must encourage work and 
igress, and Mng home to all the breadth of chem- 
ffy and i)romolo social progress. 

There was never a time when Britain was in more 
ctreme peril than to-day. The best men, as the 
pult of the political system, were leaving the 
liintry day after day ; every ship that left the port 
' Liverpool carried bojuo of the best artisans, who 
?rc the best because they wished to be unfettered 
the trammels of custom, would not tolerate 
ados Unionism, and wanted to go out into the 
irld where their hands and brains could have full 
velopraent. So long as he was connected with the 
cicty ho should fight to the last for progress. 

i Dr. Levinstein sahl that the President had added 
c more to the very great obligations which the 
I'iety had already incurred from him by th<5 oxtra- 
*”su-ily interesting and v'aluablo address which 
y just delivered. The Society had had two 
Ital years, in which no doubt they had incurred 
■ms, but it must bo admitted that they had 


made a strenuous effort to widen the seoper of the 
Society. 

The President's address was very different from 
ordinary Presidential addresses, and one which he 
thought was more appropriate than any to which 
ho had listened or read. He had given them an 
epitome of the modern chemical industry which, 
he thought, was extraordinarily useful for those who 
attended these mootings and were engaged in chem¬ 
istry. 

It was to him most refreshing to listen to Dr. 
Armstrong at all times, because he was a modem 
business man and also a scientist, and had therefore 
acquired proficiency in the scientific principles 
underlying his business. 

It gave him the great cst po.ssiblc pleasure to propose 
a very hearty vote of thanks to the President for his 
most admirable address, and their moat grateful 
thanks to him for the great services which he had 
rendered to the Society during the two years ho had 
adorned the Presidential chair. 

Without the formality of a seconder the vote was 
carried with acclamation. 

The President thanked the members very much 
indeed for their most kind cxprc.ssion of thanks. 

Ei.ecitton of Officers. 

'The President reported the result of the ballot 
with regard to the ol'ticers for next year as returned 
by the Scrutineers. 

PresideM : IVIr. W. J. I'glow Woolo Jck. 

Vice- Piwidciit.H : Dr. K. Prankland Armstrong, 
Prof. J. W. Hinchley, Prof. .1. <!. Philip, and 
Sir Kiehard Thrclfall. 

Members of Council: Mr. W. A. S. Calder, Mr. W. H. 
Ooli-man, Dr. W. t'ullen, and Mr. ,1. A. 
Rea veil. 
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INSULIN AND ITS MANUFACTURE.* 

By FRANCIS H. CARR. 


Before telling the .slory of the .id.aplation of the 
original laboratory method of making insulin to 
large-scale manufiieturo in this country, I wish 
briefly to describe what iiesulin—1 will not say is, but 
does. 

The nat ure and use of insulin have aroused wide¬ 
spread intere.st, and so much has he<'n written and 
said of them by those better qualifi('<l than myself, 
that it would bo presumption for me to undertake 
this part of my task did 1 not feel it necessary for my 
ulterior purpose. Let me lirat state, however, that 
I have taken no aetive part in the investigations but 
have been, like yourH(!lves, merely an interested and 
greatly impressed onlooker. 

The history of the {b.scovery of insulin ha.s been 
told many times, .and therefore calls for but passing 
reference. As in nearly every case of (Uscovery, it 
was not alone dtie to the work of one man or of one 
group of men, but to the gradual expansion of our 
knowledge over a period of many years, that the 
consummation has at last been reached of practical 
application in tlu^ relief of human siifh'ring. 

Painstaking workers in many lands had explored 
the paths lending there, some without clear vision 
as to where the paths might lead. They have 
traversed many devious routes, had bitter dis- 
appointmen,^i, and in many cases have died before 
the ultimate;'frnitfulne.ss of their work could with 
surety be foreseen. 

As the growth of knowledge widens the field it 
narrow.s the track and slraighten.s the road for the 
happy individual who is at length acclaimed a 
discoverer. Tn moat respects it magnifies rather than 
belittles such achievement that so many have 
previously st riven in the same direction, and Banting’s 
wonderful discovery seems no less wonderful when 
we reflect that over 2(X) years ago the symptoms of 
diabetes were observed in an animal from which the 
Xiancreas had Ix'cn removed. But it is during the 
past forty years, since it first became an accepted 
fact based upon experiurent that the removal of the 
pancreas causes the typical symptoms of diabetes, 
that the bulk of the work on this subject has been 
done, and it was not until between two and three 
years ago that Banting, a now and enthusiastic young 
worker in this lield, achieved the brilliant success of 
obtainuig a stable product from the secretion of the 
pancreas which, when atbnihistcred to a diabetic 
patient, relieved his sufferings and mitigated the 
disease. 

The following quotation from the Report of the 
Medical Research Council de.scribes more eloquently 
than I can the elfi'ct of this great consummation :— 

“ The public have become suddenly aware that a 
substance named insulin has been introduced to use, 

as is commonly said, ‘ discovered,’ and that daily 
miracles are being aclueved by its means. Men 

'llrAd At I be AnnuAl Meeiiog, tiverpool, on July It, 1B24, 


declining quickly or slowly through stages of weal 
ness and pain to early death have been brougl 
withiit a few days back to full working powet 
sufferers carried to hospital actually dying of diabete 
already helpless and unconscious, have been resusc 
tatod as by some magic and have been brought btw 
almost at once to normal life, by helii of this remed 
This boon appears us a sudden gift; diabetic me 
women and children in thase recent months have be 
granted alkwiation which has been denied to 
their suffering predecessors during all record 
time.” 

The introduction of insulin for the treatment 
(IMeies meUiius is one of the greatest contributio: 
and, ijcrhaps, even the greatest contribution, c' 
made, to the medical trc.atment of a specific disea 

Once an invention has heen made, there rema 
the inquirtant and often difficult task of render: 
the fruits of that invention avaUablo for gene 
enjoyment, of bringing it within the reach of the v 
rich, of the well-to-do, and, if po.ssible, of the v 
poor. It is with the last i)art of the problem t 
we are chiefly concerned to-day. 

The nature of in.tuUn. 

Insulin is known only by its effects on the li\ 
organism. Wo have no other method of identif 
tion or means of determining its purity. It ca 
the disappearance of some of the sugar eontaine( 
the blood. We shall better understand what 
implies if we con.sider for a moment the part pis 
by carbohydrates in the living body. All op 
hydrates, whether they be taken in the form of ."{it 
or of sugar, are resolved by the dige.stive proc< 
to hexoses and of them the glucose is absorbed 
the blood. This ghicose in part directly under 
oxidation in the blood to meet the energy req 
ments of the organism, but after partaking of f 
the fbgestive process being soon completed, t 
tends to accumulate in the blood a greater coj 
tration of glucose than can bo tolerated therein, 
in order to accommodate this the surplus is convi 
into glycogen and stored in the liver and mi 
available for the bodily needs as they arise, 
amount of sugar in the blood of a healthy man is 
maintained at about O-l % except after a : 
when it temporarily rises to about 0-15 %. 
actual weight of sugar in the blood varies from i 
(5 to 9 grama. 

Should the removal of sugar from the bloc 
storage or other process not take place for 
reason, the concentration of sugar there wil 
above the level of tolerance, and thus caus 
symxitoms of diabetes. When the blood 
appiroaches a concentration of about 0-2 
kidneys, which otherwise do not allow the su, 
pass, can no longer prevent its overflowing, £ 
sugar is excreta with the urine. Insulin 
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ubstance aecrotod by the pancreas which has the 
fleet, when put into the blood stream, of removing 
10 excess of sugar from the blood of a diabetic, and 
Iso of reducing the blood sugar of a healthy iiuli- 
jal below the normal. In what way that sugar is 
oved—in other words, the exact charaoter of the 
johydrate metabolism which rapidly follows an 
ction of insulin into the blood stream—is as yet 
clear. 

s already stated, it is generally n.ssumed that 
;o8e is made use of by the body either by ibroct 
iation or in the building up of glycogen which is 
■cd in the liver and muscles, and it was at first 
jested that the disappearance of sugar was due 
direct oxidation to carbon lUoxidc, but the 
liratory quotient, in spite of a transitory rise, 
joneral falls after the administration of insulin, 
has experiment shown that the glycogen in the 
r or muscle is increased. On the contrary, ns 
1 as the insulin has caused the disappearance of 
;ose from the blood, it draws upon the glycogen 
the livTr. Dudley and Marrian found that an 
din-treated rabbit actually contained less than 
normal amount of glycogen in the liver and 
etal muscle, the figures found being :— 

Normal rabbit, rabbit. 

- Per cent, glycogen Por cent, glycogen 

biver .. .. .. 1*86 

s ^art .. .. 0-2(i .. 0 r>4 

^ * Skeletal inusclo O-07 .. 0*00 

atever tlu; explanation may be, the facts are :— 

I) That an individual suffering from diabetes lias 
an accumulation of glucose in the blood. 

i) Tiiat insulin is a substuniss which causes the 
rapid removal of glucose from the blood. 

J) That the symptoms and sufTering of a diabetic 
I arc greatly relieved by the administration of 
i insulin. 

io far little <‘lse is known about the chemical 
pcrtics of insulin, lieyond the fact that it possesses 
1 property in a very liigli degree indeed ; 
)0I gram of *ihe purest insulin so fur prepared 
cause the disa])pcarauce of about 3 grams of 
ar in 2 hours, or 33 graiiLs, but little more than 
mice, will account for 1 ton of sugar, 
d an age when our knowledge of the methods of 
iging about change in organic compounds has 
omc so extensive, it is remarkahle to reflect how 
le is yet known of the oxidative process by whicii 
ible cariiolydrate is utilised in the living cell fo 
B free energy and heat, a process which is so 
uirkably controlled that emr body teiniieratiire is 
iiitained at the normal temperature with even 
atcr delicacy than that with which wo can regulate 
temperature of so simple a thing as a w'atcr-batb 
h the most delicate thermo-regulating valve. 
1 yet assuredly the oxidation of glucose to carbon 
xide takes place in vivo according to tho same 
neiuical laws as it does in vitro. 

So great a volume of work has been done on this 
'.xidation in the living subject that we camiot con- 
idor it hero, but, in passing, attention may bo 
ailed to the work in vitro now being carri^ out in 
he Carnegie Laboratories for Plant Physiology in 


Tuscon, by which glucose is shown to oxSdiso to 
carbon dioxide and water by bubbling air through 
it in a buffered mixture of the pimsphates of sodium 
in the presence of iron pyrophosphate, which 
accelerates the change. What a field of fundamental 
research of great scientific importance remains here 
for investigation I As in the case of most real 
research, the. difficulties demand great experimental 
ingenuity and re.source. But they do not appear 
insu|>erable when we consider the relinements of 
method and the achievements attained in other 
fields of research. 

One other fact concerning diabetes of interest to 
chemists must be referred to. Whereas in the 
normal condition no ketouie substances ans excreted 
in the urine, they may he found in the urine of a 
person with diabetes, and also in conditions of 
starvation and in certain fevers. The ketonic .sub¬ 
stances are acetoacetio acid, CHat'OCH.-COOH, 
and acetone, CHs-CO-OHj. There is frequently 
also present what is obviou.sly the parent substance 
of these two compounds, namely, hydroxybutyric 
acid, C!H3CIT(0H)-('H2-C00H. These substances 
result from the oxidation of fats. Not only, there¬ 
fore, is a diabetic unable to dispose of all his carbo¬ 
hydrate, but liLS fat is not oxidised to tho normal 
end-product. Insulin treatment eairses tlie rapid 
disappearanec of acetoacetio acid as well as of sugar 
from the urine. It has been suggested that it acts 
primarily upon the sugar metabolism, and that fat 
metabolism cannot proceed normally without simul¬ 
taneous oceurreuec of the former process, but we 
have to await the final elucidation of this and a 
host of other problems of a similar inature. The 
discovery of insulin has given a new and very 
valuable method of inve.stigating body metabolism, 
and opens out a vast field for research. 

WTiiile iirsulyi is necessary to prevent, the accumu¬ 
lation of sugar ill the blood beyond the point at 
which tlie sugar, so to speak, becomes harmful to 
the body and interferes with the cell processes, on 
tho other hand too miuii insulin reduces the sugar 
to a minimum figure and acts as a poison, causing 
severe symptoms and ultimate death. 

There is, moreover, stored in tlie pancreas of a 
normal person insulin much mure than sufficient to 
cause death were it all released from the cells in 
wliich it is stored and allowed to enter the blood 
stream. Insulin appears to exercise its effect in a 
fixed quantitutivi^ ratio ; in other words, a given 
amount of insulin always causi's the disappearance 
of the same quantity of sugar. Since in a normal 
animal the amount released is so regulated that the 
blood sugar is quickly brought to a basal level, it 
follows that tlie mechani.sm of release is such that 
it is stimulated by an increase of blood sugar above 
the normal. Directly or indirectly, then, an excess 
of glucose above the basal level in the blood stimu¬ 
lates the release of insulin. 

The story of the remarkable activity of insulin 
in causing the removal of sugar is more wonderful 
than all that is written in “ The Arabian Nights,” 
and when we consider in addition to this the delicate 
mechanism by which increased amounts of sugar can 
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set free Insulin and in the correct amount, we chemists 
are indeed lost in wonderment and awe. 

If the meclianism of this release failed to act, 
diabetes would result through there being a deficiency 
of insulin in the blood, but it is more commonly 
supposed that diabetes is caused by the failure of 
the pancreas to form insulin. The question which 
of these is the real cnu.se still awaits exj)erimcntal 
solution. 

One of the pnqK'rties of insulin is that it is very 
sparingly soluble in water at its iso-electric point, 
namely pn 5-2. A small adjustment of the 
hydrogen-ion concentration eitluT to the acid or 
the alkaline side of this iso-electric ijoint renders 
it readily soluble, and it seems likely that the release 
of insulin from the cells to the blood is controlled 
locally in the tissues in which it is stored by minute 
variations of the hydrogen-ion concentration of 
the body Iluid at that point. 


The amount and time of endurance of 
represented by the area i n the curve varie 
tionately to the amount of insulin adn: 
Rabbit8,'howcver, have individual variatioj 
the same dose has not identically the sn 
on different rabbits. The reaction of an i 
rabbit may also change - from time to ti: 
inaccuracies thus introduced are minimised 
a numl)er of animals for any one test, 
at first adopted was based upon the ai 
insulin required to lower the blood su* 
0-10 to 0-04.5% within four hours in ^ 
weighing 2 kg. and after 24 hours’ faf 
follows, however, from what has been said 
'ariation in rabbits, that groups of rabbits < 
or loss sensitiveness might exist, and th' 
unit dependent upon a fall of blood sugar 
even in a number of rabbits would not I 
constant. This has been borne out by e> 


Chrmical propcrlics of iiif7tli)i. 

The projx'-rfics of iihsulin thus far observed are as 
follows As already stated, it is sparingiy soluble 
in water at its iso-eleetric p<iint, but readily soluble 
at other point.s near neutralitj*. It is precipitated 
by half saturation with a»ntnonium sulphate and 
sodium chloride, ntid by picric acid, pbospliotu)ig.stic 
acid, and f riohloroaeetic acid, and is insoluble in 
absolute alcoJiol. As prepared from the ox pancreiis 
it gives a. distinct biuret reaction, but Best and 
MaoJeod obtained no such reaction with insulin 
prepared from tin; skate pancreas. Tlie purest 
insulin has given negafive reactions for phosphorus, 
tryptophan, anti tyrosine, whilst all samples give a 
well-marked reaction for organic .sulphur. 

It is almost, completely destroyed by xV/lO sodium 
hvtlroxide at 37" in 11 hours, and is destroyed by 
j^/10 sodium carbonate in boiling water in about 
10 minutes. Even in lumti'al solution it is destroyed 
at 100‘ in about 10 minutes, but in A’/lO acid it is 
not quite eompk-tely destroyed at tliis temperature 
even after one f>r two hours. 

The active principle will not pass through an ultra¬ 
filter of collodion i>ut can be filtered througli a pf)rous 
pot at reactions wide of tJic iso-eleetric point. Since 
both pepsin and trypsin de.stro 3 ' it, it is apparently 
of prolein-likc structure. 

Erom the foregoing it is obvious that insulin is a 
substance of considerable complexity. 

Insulin may be determined quantitatively- with 
considera])l(! aceurney by observing its effwd on the 
blood sugar of normal animals. Babbits and mice 
liave chiefly been used for this purpose. Suflicieut 
insulin will naturally be present in an animal for its 
normal reciuiremeiits. Jf a rabbit is kept for 24 
hours without food, it is brought more or Jess to a 
standard condition as regards glycogen storage and 
the amount of sugar in the blood. Under the.se 
conditions the blood .sugar will he about 0-10%. 
If a moderate dose of insulin is administered intraven¬ 
ously or subcutaneous!V, the jH-reentage of sugar 
in the blood falls and then recovers after several 
hours, reaching its minimum between one and three 
hours. The -following curve will illustrate w'hat 
happens. ^ 



Rabbit. 
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and when the matter came up for consider 
an International Conference on Biological St 
it was agreed that the unit ought to be fixed, 
as possible, in terms of a stable standard pre 
of insulin, which is now- in course of pro 
The work of preparing that sample was entr 
the National Institute for Medical Researcl 
Insulin prepared by the methods abou 
described is stable, and it has been found t 
<q)arations which have been kept in hot clima 
period of six months give the same figtires or 
as when origmally prepared. 

The jmparalion of insulin. 

As has already been indicated, insulin is e; 
from animal pancreas. 'The mammalian j 
exercises at least two diverse functions, nam 
secretion of insulin, which finally is utilisec 
blood stream (endocrine), and the secretion of 
ij-tic enzymes, wliich find their way by the pa 
duct to the intestines (exocrine). Although tt 
functions are ^rfomed byr^the same, orga 
must be looked upra as quite s^>arate. Nf 
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IS, one can readily imagine that at some futrire 
ne there will emerge a clear reason why these two 
actions are associated in the same gland. To the 
perimenter, and oven more to the manufacturer, 
at association is the source of great difficulty, for 
B proteol 3 rtic enz}rraea of the pancreas rapidly 
.use the destruction of insulin when present in the 
me fluid, and the problem of making insulin is 
•gely that of saving it from destruction by this 
syme action. 

There is evidence that insulin is present in many, 
not most, of the body tissues, but there are strong 
isonsfor believing that it is mainly stored in certain! 
ittered masses found in the pancreas of a tissue | 
Jering in structure from the rest of that organ, andU 
«iwn as the “ Islets of Langerhans.” 

many fishes the “ islets occur in separate 


in close relationship with the gall bladder. 
Pfc cod, for instance, there is a large principal 


Svhich can readily bo detached and so removed 
the sphere of action of proteoljdio enzymes. 

f ormick and Noble in Toronto, and Dudley in 
country, have obtained very high yields of insulin 
bn this tissue, amounting to 20-30 tiines the amount 
lilable from mammalian tissue. 

|)r. Dudley bos kindly lent me the aelvanoe proof 
‘a paper which is about to bo published, in which 
shows that as much as 40 clinical units of insulin 
r gram of islet tissue can be obtained. The difli- 
Ity of collecting such tissue for manufacturing 
rposes is very great, however, and each dissected 
only yields a very small amount of i.slct tissue, 
refore this source of supply is not likely to prove 
ful on the large scale. Working on dogs. Best, 
iith, and Scott (J. Biol. Chem., 59, xxx) have 
ntly prepared an active blood sugar-reducing 
jbciple from brain, heart and skeletal mmscle, 
lod, lung, liver, spleen, kidney, submaxillary, 
roid and thymus glands. 

rom thc.se results it appears possible that other 
better raw material than o.x, pig, and slicep 
creas m.ay be found. For the present, however, 
the purposi, of manufacture w'e arc confining 
elves to the use of mammalian paneri'as available 
fei ab attoirs. 

Limost immediately after the death of the animal 
1 loss of insulin through proteolytic action begins, 

• although during life the insulin rem^iins in the 
sues apparently unaffected by tlio trypsinogeu, 
)n after death the latter becomes activated ami 
3 islet tis.suo becomes transfused by dissolved 
symes. Their action may, however, bo arrested : 
by the addition of alcohol of such a strength that 
i enzyme is precipitated; (2) by bringing the 
fcperaturo below zero ; (3) by rendering the fluid 
l)re acid than pa 3-5 by the addition of sulphuric 
I hydrochloric acid. 

■T’he preparation of insulin comprises extraction and 
ubsequent purification. During the extraction and 
rarly stages of purification every advantage must be 
taken of these methods of delaying the rate at which 
its natural destruction proceeds.,' Once the destroying 
enzymes have been removedj the appliance is stable 


if kept sterile. In outline the method of preparation 
consists of:— 

(1) Procuring, dissecting, and cooling the pancreas 
glands as rabidly 53 'jwssible after the death of 
the animal. 

(2) Grinding or mincing at a low temperature to 
break up the cells very thoroughly. 

(3) Rendering the material acid to pn 2-.'> or alka¬ 
line to pn 7-0, in order to set free the insulin 
from the tissue on which it is adsorbed. 

(4) Extracting it with alcohol of such a strength 
that but little of the enzyme is dissolved^ and 
as much as possible of the insulin. For this 
purpose alcohol of 05-70 % strength has s o 
for proved-the aolvapr 

(5) Clarifying this extract by cooling it to -5°, and 
filtering or centrifuging it. 

(6) Concentrating at a low temperature to 1-lOth 
of its volume, extracting the fat, and filtering. 

(7) Precipitating the proteins with ammonium 
.sulphate or with absolute alcohol at pu 0. 

(8) Precipitating the protein mixture successively 
with alcohol and picric acid, and finally by 
adjusting the aqueous solution to pa 5-2. 
Ib'oteins which are precipitated above and 
below pu 5-2 do not merely dilute iiwulin, 
but are antagonistic to its action. This 
purification is consequent ly of great importance. 

Insulin, when pure, may bo almost completely 
precipitated at its iso-electric point, but the presence 
of aeeompauying proteias tends to keep it in solution, 
even at this point. The most useful reagent in 
etlecting this purification is picric acid, u.so(l according 
to the meth(^ described by Dr. Dudley. By this 
moans alone 90 % of the inact ive protein may be 
removed from some samples of crude insulin. 

Purification is thus elfected by oombiuiug the use 
of precipitants such as picric acid and ammonium 
sulphate .with iso-cloctric point precipitation. 

The laboratory method of preparing insulin has 
been published in detail by many workers. Particular 
attention may bo drawn to the work of Banting, 
Best, Follij), and Macleod (Trans. Royal Soo. Canada, 
1922, 16, 1), Dudley (Biochem. J., 1923, 17, 376), 
Dudley and Starling (Biochem. J., I!)24, 18, 147), 
Doisy, Somogyi, and Shaffer (J. Biol. Chem., 1923, 
55, xxxi; 1924, 60, 31). 

The principles of the method having been described, 
it will be best to deal at once with the process as 
interpreted on the largo scale. 

The large-scale manufacture has Ikmui installed as 
a continuous process. It can Ixs followed by the help 
of the accompanying flow sheet. The plant has been 
so airangcd as to ensure rapid handling, continuous 
recovery and strengtlicuing of alcohol, automatic 
control of temperature, and so forth. Its chief 
interest lies in its arrangement, which cannot readily 
be described without the help of larger number of 
photographs than can be reprofluced in the Jaurnttl. 

When sixteen months a^o this manufacture was 
commenced, the yields obtamed were very low, though 
quite as high as those obtained in other laboratories, 
being but W units perkg. of pancreas. There wa,s also 
at fli^ii ^ gf(0ftbjp8i^of alcohol. As our knowledge has 
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I'WW-SHEUT OF INSULIN JLINUFACTURE. 


ION Sul|)luuic aeid 
45 litri>b 


AmnK>uium sulpbulu 
58 kilograms 


lON Sulphuric ucifl 
025 c.c. 


Cooling and clarifying 
alcohol extract (o) 

i 

Ko-cooling and clarifying 
alcohol extract 

I 

Vacuum concentration (c) 

I 

Removal of lant 
alcohol to 145 litres 

I 

« Ammonium sulphate 
piwijiUation 


Centrifugal separation 
of solids 

I _ 

Dissolving of 
soIldH 

i 

Adjustinmit to j)_.„ 2 
and filtration. 


Collection of pancreas 
at slaughterhouse 

i 

Trimming of pancreas 
COO kilograms 

i 

Freezing 

i 

» Minciug < 

1 

, Hydro-extractors 

i 

Ho-sludglng and ^ 
ro-oxtraoting 

I 

Alcohol 

removal from residual 
tissue (6) 


750 litres alcohol 


225 litres alcohol 


100 litres 
alcohol (to a) 


—25 litres alcohol 


Alcohol 96'5% 

I 1 t 


V* 

) 

a 

ce 


Rectification oi® 
alcohol ’O 

r 


Weak alcohol 
for roitovory 
(from 5, c, d) 

I 




1 % Pioric acid 
18 litres 


Pivcijiitation by 
alcohol 

i 

Filtration, washing, and 
(.Irying of 1st insulin (d) 

i 

500 grams 1st insulin in 
34 litres of water 

i 

Pierate liltored 
and ^vashed 

i 

Dissolved in 75% 
alcoholic HO! N /I 

J 

Acetone 

precipitation 

i 

INSULIN 


-175 liti’cs alcohol 


-- 3500 c.c. 75*^^', alcohol 
— Acetone 35 litres 


4—Acetone [ 

Rectification of acotoni 
and alcohol mixture 


extended and the plant has been jHirfected, it has been 
possible to increase the jdeld twenty-fold, and to reduce 
the loss of alcohol to a very low figure. So great 
progress could not have been made without the 
assistance given by communications from many 
workers in the field, both in this country and in 
America and Denmark. In particular, mention must 
be made of the inviHuable help given by the National 
Institute for Medical Research. As the result, 
within about a year the selliiig-prioe of insulin has 
been reduced by successive stages from 25s. to 2s. 8d. 
per bottle of ten df)ses, thus bringing the cost of 
treatment, at first prohibitive to many, within tho 
roach of all. At the same time we have been able 


greatly to improve the purity of the insulin as it f 
Issued for use. ! 

The rationale of the present treatment of diabett 
mdlitus with insulin is founded upon the assumptio 
that it is desirable to rest tho islet tissue of th- 
pancreas in order to re-establish its function. Rd 
this purpose, it is obviously desirable to get rid i 
the abnormal concentration of sugar in the blof^ 
for the sake of the general healthy condition of tr 
body tissues. Accordingly, the dietary is adjusbt. 
to a low level and insulin is administered. 'J'li 
curves (Fig. 2) illustrate the effects of a largo dose (/ 
sugar on a normal and on a diabetic individun' 
After li hours tho excess of sugar above OT 
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iS disappeared from the blood of the normal indi- 
idual; indeed, the natural supply of insulin has 
}ought the blood sugar a little below normal, and 
little later the normal wiU be re-established by 



Hours 0 « II) i'Z 

a.m. Jiixm 


4 0 6 10 12 '2 4 0 

inMniglit 


13th «lav, 1) units, cftJoiic value 1200 
OlsL day. 3 ,, M 1020 

Chart to illuftlrate fall of blood aufiar — G. Graham. 

Fra. n. 


4he (IctTiment of tlie general cell functions of the 
^y. Nor has it fallen to the initial ligui-c even 
■jet four hours. 

|rhe nc-K-t curve (Fig. 3) illustrates the elfect of the 
ilful regulation of diet with insulin administration 
[a case twjorded by Dr. George Graham, and shows 


how a comparatively normal blood sugar may be 
maintained in this way. Note the increase of diet 
and decrease of insulin. 

Dr. Graham’s object hero is to tnaintain the blood 
sugar very slightly above the normal, but well below 
the threshold of leakage. The reason for aiming at a 
level just above the normal is that the function of the 
islet cells is naturally stimulated if the blood sugar 
is O'10% or over, but depressed if it falls below 
this level, neither too much stimulation nor depres¬ 
sion being regarded as desirable. 

In a few words then, the basis is that in a normal 
individual insulin pours into the blood in such 
quantity and at such rate that the sugar content of 
the blood is well controlled. In a diabetic tliis is not 
the case, consequently at least a partial correction 
may be made by injecting insulin at intervals of 
several hours, the time of such injection being co¬ 
ordinated with the principal meals. Too much 
insulin produces effects which are no less serious than 
those resulting from a shortage ; it follows, therefore, 
that it must be administered with great care. It is 
important to determine the sugar in the blood and 
urine at intervals, medical skill being, of course, 
necessary for the interpretation of the figures 
observed. Over-dosage with insulin produces serious 
symptoms demanding immediate treatment, or a 
fatal is.sue may result. Those symptoms are quickly 
relieved if sugar or glucose i.H taken by the mouth. A 
common objection to the treatment is the incon¬ 
venience of submitt ing patients to frequent injections. 
These need generally to be given twice daily; it is 
not impos.sible, however, that there may be dis¬ 
covered an adjuvant substance to bo administered 
with insulin, having the effect of spreading its action 
over a longer period of time. It is certain that some 
preparations of insulin act more quickly than others. 
When we ha^ o more knowledge as to the cause of 
this, it is to be lioped that it wilt be possible to supply 
an insulin which works quite sati.sfactorily if admin¬ 
istered at much wider intervals of time. 

Abundant evidence is at hand as to the wonderful 
results achieved by the treatment. I will content 
myself with two cxaTiiples, the first being a case of 
coma to show the remarkable change in the blood 
content which accompanies those dramatic rccov'eries, 
the second that of a young diabetic to illustrate the 
wonderful iminovement in general health which 
results from the treatment. 

Very severe diabetics are likely to die in a state of 
coma. The onset of these symptoms had until 
recently been regarded as proof that death was at 
hand. With insulin treatment recovery from the 
comatose condition i.s not only likely, but probable ; 
numerou.s cases are on record of people who have 
thus been snatched from the jaws of death and have 
been able a few weeks later to return to their homos 
and daily avocations. 

The curves (Fig. 4), show the rapid fall of both 
sugar and acetone, as well as the increase of carbon 
dioxide in the blood as the patient was resuscitated. 

For the record of my second example I am indebted 
to Drs. I'assmore, Raven, and Poyntou. and to the 
Lancet. A child who had been under medical 
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iiiatterH at the present time, the year of the Great 
JOxtiit>ition. Dr. Armstrong had al.so been the 
originator of the idea of the extraordinarily able 
pamphlets, ])ublished by the Soeiety, which were 
being sold at Wembley', ami wibieh gave in a popular 
form to the |)iiblie a greater knowledge of what the 
chemists of this country really are than jierhaps 
anything else that eo\dii have been done. 

During the two years of Dr Armstrong’s presi¬ 
dency they had admired at all times the courage 
he had .shown in leading them and in inereasing the 
prestige of this Society'. 'I hey were very grateftd 
for the amount of time he liad sn<'riticed, for the 
amount of detail work which he had done at 
great personal inconvenience, and yet it had been 
that very detail work which had brought the 
Society to the high pitcli of eniciency ami to the 
best Annual Meeting they hail ever had. On behalf 
of all the members of the Society , without exception, 
he assured Dr. Armstrong that they were deeply 
grateful to him and hoped for his continued interest 
in the ])rogrcss of the Society. 

Du. 10. l'')!\NKl.\Ni) Akm.strono. ill acknowledging 
the vote of thanks, suggested that their thanks 
were really due to the Local Committee for organising 
the meeting, and he moved that their best thanks 
be given to the Local ('oinmitfee. 

,Mit Low IN 'I'lioMrsoN, on behalf of the Liver¬ 
pool Section, thanked thi* I’resident for his kind 
remarks. He thought the meeting had been a 
success, and it had only achieved that success because 
of the kind offers of hospitality they had had and the 
papers that had been jiresented. Their thanks were 
due to all who had contributed to the success of 
the Meeting, and to the ITiiversity for allowing 
them the use of its buildings. He hois'd the success 
of the Meeting would be the means of bringing 
into closer co-ojieratiou the University of Liverjiool 
and the Liverpool Section of the Society of Chemical 
Indu.stry. He also jmid tribute to the large amount 
of eHieient work which had been done liy the Local 
Secret.ary, Mr. Gabriel .Jones. 

'I’he bu.siness then concluded. 

The Lecture given by Prince Ginori Conti on ” I he 
Larderello Natural Steam Power Plant ’’ will be 
rejiorted in ChrmiMn/ and InduMri/. 

Lord I/>verhulme's ' Mrasel Memorial Lecture ’’ 
will ajipear in a later issue of the Traii.^action-i. 


THE INFLUENCE OF STORAGE AND OF 
EMULSIFICATION ON THE VITAMIN A 
IN COD LIVER OIL. 

by J. DKUM.MO.VO I) SO , K.J C'., S, .S. ZIJ.VA, D.SC., 
X’H.U., K.l.C. .AND KVTII.VIUKE HOVE COWABD, D.Ht'.* 

The ease with which vitamin .A is oxidised even at 
ordinary temiieratures has been observed so often 
by the authors that it seemed desirable to investigate 


• Belt McRiorl&l Bescareli Fellow. 


various samples of cod liver oil with a view to deter¬ 
mine to what extent this dietary factor may be 
destroyed under the ordinary conditions of storage 
of such oils, and how far it might be destroyed in 
the process of emulsification to which the oil is often 
subjected. 

Storage of oils. 

A number of oils of which tho activity had been 
determined in the summer of 1921 were again tesb'd 
in the winter months of 1922-29 ; in order to av'oid 
any error which might be due to a difference ii 
response in tho animals in winter and summM 
months, the oils were again tested in the summ v 
of 1923. Most of the samples were contained i),' 
ordinary glass bottles of about 1 litre capacit j;1 
In moat cases they were little more than half fui-j 
of oil, and during storage, which had for part of thv 
time lieen on an open shelf in the laboratory, an ' 
for the rest in a dark cupboard, appreciable oxidativ ' 
changes had taken place, as indicated by the foi/‘ 
mation of a sticky' resinous material at the surfaii 
of the oil. 'I’he extent to which these changes haf**' 
affected the composition of the oils themselves can 
be gauged from the analyses of the samples, which 
show a marked fall in the iodine values from a 
normal figure of about 178 to values around 159, 
and a rise, of acid value from less than 2 to 6 and 
over. The results of testing for vitamin activity 
are tabulated below. 



Dohakc rcnulrod for uormal growth. 

Oil. 

JuIy-AuK., 

Jan., 

Sept.-Oct., 


1921. 

1923. 

1023. 

1. OntiH<‘rc<l Ixfl’oten till 

.. ihmwk. . 

. 0 04 g. . 

0 02-0 04 g. 

2. Ouflltorcfl Kjfivik dU 
Jiltcnti oil, first 

. 0 000 

fraction 

. 001 

. 0 04 

Lofoten 

.. 0*02 

. >0 02 

. >0 04 

4 . PfWf'tran, Ivofotcn oil 

.. OIMKI 

. 004 

. 0 02» 

r>. Coal-fi«h liver oil 

.. 0 ooa 

. >0 0H 

. >00tl 


• Thin the only riuie obacrvwl whc‘re tho d*)Miao required in tlio 
Huinmer whn lestj tlian that rtM{uirod In tho prcvlouti winter, and It mav 
Ibly he accountgid for hy the fact that the rnt*< a^ed for the winter teat 
had A lunger pioparalory iH-nod on tlie dolieiont diet tiwn had tlioae 
used in tlic summer test. 

It is apjjarent, therefore, that storage of cod liver 
oils under conditions permitting oxidative ehange.'i 
will tend to reduce the nutritive value of the oils. 
On the other hand, our previous experience has 
taught us that when oils are stored so as to reduce 
to a minimum the contact with air, as by filling thi' 
bottle almost to the top with oil and tightly stoppering, 
they may preserve their vitamin potency .iinjiaired 
for at least two years. o 

Several cases in which a practical ap .lication of 
these observations has been of value have come to 
our notice. One intere.sting ease was noted by our 
colleague, ('apt. .J, Golding, D.S.O., in which a farmer 
failed to observe any benefit from tho administration 
of cod liver oil to his stock of pigs. The oil was 
examined by u.s and found to be an old sample of 
■■ cattle ” cod liver oil which had been considerably 
oxidised, and wliich bad lost all detcxjtable traces of 
vifninin activity'. 

Cod liver oil emulsions. 

The desire to overcome the difficulties of admin 
istering cod liver oil alone has led to the introrluction 
of numerous devices for masking its unpalatable 
nature and to the widespread employment of pre 
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arationa which can be roughly divided into (a) 
simple ” emulsions, in which the oil is the chief 
utritive comjjonent, and (6) “ complex ” emulsions, 
hich contain other foodstuffs such as malt extracts, 
(ffl) Simpk rod liver oil emulsions. —Preparations 
f tills type are placed on the market in this countrj- 
V a number of firms. The majority are carefully 
lade from materials of good quality and actually 
riutain the amount of oil claimed. Tlu' emulsifying 
i;ent is usually a gum, and glycerol is in some cases 
ided. By the kindness of the directors we have 
een permitted to inspect the prorswos by which 
■rtain commercial cod liver oil emulsions are madiv 
The actual process of emulsification employed 
iffers in detail in different factories, and in nio.st, 
not all cases, involves considerable admixture of 
lie oil in a fine state of division with air, although 
e temperature is usually kept low. At fiist sight, 

• erefore, it appeared probable that the vitamin A 
' lue of the oil would be appreciably diminished by 
e process of emulsification. Furthermore, certain 
rieties of gums employed for the puiiK>.se of making 
he emulsions give well-marked reactions for oxid- 
scs,” the presence of which might be likely to aeeel- 
rat.e the lo.ss of ^•itamin by oxidation. In onler to 
.lin definite information on this point a sample of cod 
leer oil of ascertained potency was selected from our 
lock and made into emulsions in the dis])ensary of 
iiiversity College Hos|)ital by Mr, Hampshire, to 
\ horn we owe our thanks for his kind hi'li). I'innil- 
icms containing rather under half their Mi'ight of 
lid liver oil were made under similar condifions 
iifh: (1) gum aeaei.i ; (2) gum tragaeanth, and 

o) liish moss (earageen). Samples of the fresh 
mulsions were (csIimI immediafely after jireparation, 
' Inist other )iortions were .stored in tilled, well- 
lopjH'i'ed bottles and either exposed to light 
III an ojien .shelf, or kept in a darkened cupboard. 

1 he stored snmj)les were tested at the end of nine 
iionths. The results ai'c given below, 

Hally dose reipiired to give grow th in experimental 
■,il of aiamt Idb g, ; 

I Original oil, ()-02 g. 

Kmulsion .'itl",, oil .should therefore be n-d4 g. 
t no (k'stiuetion occurs. Dosage found 

('•rijiitml Eiiml. Krpj nt IhumI k> pt ni 
Aiff'fit (Jark. liKlit 

t Irisli .. .. OOHi;. .. 0 08 }t. ., 

\c.Mia .. .. l-(i .. — 

{ TuH.MC!»ntll .. . 0-04 .. OOJ .. 

Tlu-se tigures show clearly that the eimdsitiealion 
Aith Irish mo,ss caused a 2 )|>roxiinately a reiliie- 
lon in (he vitamin value of the oil. Xo fnrthei' fall 
ii eurri'd as a result of nine months’ .storage in the 
lark, but a. slight decrease was noted in the sample 
\[)osed to the light, fn the ea.se of the acacia 
imilsion serious inactivation occurred, and so much 
■nmlsion was used in this test that none remained to 
li'.st after storage. The initial drop is, however, .so 
hig that a small additional deerease would be of little 
onsequenee. The tragaeanth enudsion show’cd no 
ipiireeiable loss of vitamin activity except after 
'loragc for several months ex|X).scd to the light. 
I'lie cause of this has not yot been made clear. It is 
interesting to compare the degree of initial destruc¬ 


tion on emulsification with the re.sponse given by the 
emulsifying media for the presence of “ oxidases ” :—■ 


Loss of vjtaiiilu A “ Oxldane** 
<u rrnctiou 

IrWi mo« .. .. .. .. + .. 1 i- 1 - 

.Acacin .. .. .. •. -i : + .. + i 

Tragucaiith. - • .. — 


Certain commercial emulsions contain traga¬ 
eanth as an emulsifying agent, so that if 
“ oxidases ” do jilay any part in rediu'ing the 
])otency of emulsions of cod liver oil, the employment 
of this gum is a factor for safety. Others contain 
acacia or a mi.xture of acacia and tragaeanth. 
Aiiart from this, however, the grinding of gums ])rior 
to their use in the commercial manufacture of emul¬ 
sions frequently generates so much heat that the 
“oxidases,” if present, must be, to a large extent, 
destroyed. 

Another series of tests were made on a sample of 
cod liver oil brfore and after it had been inadi' into a 
commercial emulsion. 'I'hc results in this ease indi¬ 
cated little appreciable loss of potene\. 

Two other well-known conimereial brands of cod 
livi'r oil emulsion were earefully examined by us 
with the following lesults :— 

Vitamin ilos.ats' in sraiio. 

ol (111 Iiy I-'ri'sii .Mkr -tiii.iyc I'm tl nKililliii 

s.iiiililc. wciclit. Iniiini.* cnuil-inti In dnU in i'niit 

A .. SO 4 . Dill . 1104 004 

U .. S.‘, j 0 01 0 04 . 0 04 

• Dctnnninatifins i.f nil in ^iii li cinnKlnii- [in iriil '.nine (Itlltcitllic-, TIk'iic 
( iffnie, aiinw tliiit tin' I'lniiNinie arc liinliaiily iiiolt n(i nn .( lo'V foiiullla 
(il tlin tyjin indiratel .I'li.ic. 

These results indicate that storaijt' of .such emul- 
isiouH, whether in light or dark, does not .‘qipreeiably 
atiecl the vitamin value of these products, iirovided 
that they are kept from eontaet with air jn tilled and 
well-stoppered bottles. Furthermore, although no 
tests of the vitamin value of the oils used in making 
such emulsions weri' actually made in these two 
cases, it would appear sate to assume from our own 
experiments on tragaeanth emulsions that no .serimis 
loss of vitamin occurs during (heir mamifaeliire. 
This \ iew is siipiiorted by (he fact that such jircpara- 
tions are practically always made from high-grade 
Norwegian liver oils obtained from the l.oloteii area. 
From our wide ex^s'iienee of these oils we can give 
their ajiproxiniate vitamin value in terms of " ilosage- 
in-grams required to give growth in a Itld g. rat ” 
us 20 nig Assuming no de.struction in preparation of 
a 10% emulsion, therefore, the vitamin value of such 
jireparations would he about o-O.'ig .a tigure iniieh of 
the order actually found. 

(/)) "Comph.e iiiiid.s'm/i.s. - Fnder this title arc 
ineluded a \ arie(y of products, chief of which are the 
malt and cod liver oil emulsions, (leiierally speaking, 
we have found the.se preparations, of which we 
examined six dilTerent kinds, to possess a \dtamin 
value roughly propoi-tioiial to the amiaint of oil 
they contain. This is an indication (hat the methods 
of 1 ‘ommercial preparation cause little loss of physio¬ 
logical potency. Furthermore, with one exception, 
thev were found to pre.serve their activity iiiKler the 
same storage conditions that are deseribed above. 
It must be rcmcmberixl, however, that practically 
all those preparations contain less oil than the 
“ simple ’ emulsions, and that some of them may 
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contain an little as lo^^,. This fact should lio borne 
in mind when these produets are Ix'uig considered 
from .a vitamin standpoint. 

Siiiiinid-ii/. 

1. Cod liver oil may lose a eoiisiderable propoition 
of it.s original vitamin A \alue in storage under 
conditions that jiermit o.vidative i lmnges. 

2. Emulsilication of the oil with emulsif\ing 
agents, .such as gums, may, in certain eases, cause a 
loss of vitamin aclivily. I’here is .some evidence 
that such loss is less a eonse(jticne(! of the adnii.xture 
with air than of the presence of o.xidising agencies 
( “ o.vidases ■) in the gums used. 

2. An examination of certain commercial prejiara- 
tions of coil liver oil emulsions indicated that little 
or no loss of vitamin A occurs during emulsitieation. 

4. No appreeiabh' loss of vitamin A value occurs 
on storage of such emulsions for jieriods of nine 
montlis, provided opportunity for oxidation is 
jirevented. 

d. More coni|)lex cod li\er oil preparations, such 
as malt and cod li\er oil juoducts, ajipear to contain 
vitamin A, roughly speaking, in pioportion to the 
amount of oil thi'v contain. The processes by which 
the well-known brands are made would ap|)car to 
have little delet<‘rious action on the vitamin A. 

(i. 8inee oxidation is the chief factor coiu'erned in 
the inactivation ol vitamin A, it is obvious that 
■storage of cod liver oil, and of products containing 
that oil, .should, as far as jaxssible, be elfeeted with 
minimum expo.sure to air, at as low a temperature 
as possible, and in the dark. 

The, thanks of the authors are due to the jifcdical 
Kescarch Council for a grant from which the expenses 
of this research were defrayed. 

Bioeheniical Department, fnstitiite of 1‘hysiology. 
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NOTE ON THE ACCELERATING INFLUENCE 
OF AN AZO DYE IN VULCANISATION. 

BV T .). JtRtKlCl.KV, \. ZKI'I'UN, VSI) I,. II. W 11,1,1 \MS 

.\7,o dyes an; being introduced for the colouring of 
ruliber, and in view of the fact that these are prepared 
by the coupling together of organic compounds, 
many of which are powerful accelerators of vulcani.sa- 
tion, it. seemed desirable to determine whether a 
typical dye of this cla.sB would jjlflucnce the iirocess. 

It may be noted that the eolo^lf bases of basii- dyes, 
in common with most basic materials, jiossess ai celer- 
ating pro))erties. But, with vovy few excijitions, 
the principal azo dyes aie not basic , la-nce no 
« priori conclusion can he drawn as to their acieler- 
ating properties. 

The rubber used in the investigation was selected 
from the sajne batch of standard thin pale crepe, 
and all the samples were vulcanised in a steam-heated 


"daylight “ press at a pressure of 50 lb, to the sq, in, 
(147'’), The dye. employed was that obtained by 
coupling diazotised 2-naphthylamine-l-sulphonic acid 
with )3-naphthol; it was insoluble in water, and free 
from mineral matter, T'he effect of the introtluction 
of about 21 to 5% of the dye on the vulcani.sation of 
the mixes given below was determined, 

(,4) Pure rubber-sulphur mix .—^'rhe following mi,\es 
were jirepared ; A .l, rubber 90, sulphur 10; A.2, 
rubber 87'75, sulphur 9-75, dye 2-5; A.3, rubber 
85-5, sulphur 9-5, dye 5-0. Twenty-four hours were 
allowed to elajisc between the mixing oiieration and 
the vulcanisation. The latter was conducted in 
ring moulds, which w’ere introduced into a heated 
press with hot plates so that no rise was given, n'o 
ensure that the results should be strictly comparable, 
1 hree samples, one from each batch, were vulcanised 
together. Five days after the videanisation, ring 
test pieces were cut, and were tested on the Schop^r 
machine. hVom t he stress-strain curves the following 
values for the extension were determined. 
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The above lesults are plotted in Fig. 1, which 
.shows that the extension for a lixed load ilei ieased 
Kig, 1 from A.l to A T That we are dealing with an 



’Xiuic of 'Oil (miiH.) 

Fio. 1. 

acceleration as opposed to a merely reinforcing action 
of the dye is confirmed by the determination of the 
videanisation coefficient. For instance, the following 
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? the coefficients of vulcanisation for the 120 tain¬ 
ts' cure, after correction for the sulphur present in 
dye : A.l, ,1-52 ; A.2, 3-73 ; A.3, 3 89. 

[B) Rubber mix containing a small quantity of zinc 
idi :.-—The mixes B.l, B.2 and B.3 were similar to 
1. A.2, and A.3, respectively, hut contained an 
dition of 2-b jiarts of zinc oxide. The experi- 
'iital observations Mere made as describwl 
Bviously, and the following table gives the 
tensions - 

Table H. 


hAteiiRion )>t’i cent. At a load ol dOo i;. (Kii b<(. iniii. 


Cure. 

B.l. 

112. 

B'J. 

(U> uih>utp$ 

070 

o:io 

MOO 

90 „ 


^40 

820 

120 

.. 71)d 

770 

. 700 

IIL') 

..770 

7o() 

. 7t{3 


On ])lotting these values, a diagram similar to 
g. 1 is obtained. It is apparent that the zinc 
ide has not markedly activated the accelerating 
ojx^idies of the dye. 

{(') Heavily-filled mix .—In order to test the indu¬ 
ce of the dye on the curing of a heavily-tilled mix, 
c mixes detailed in Table III. w(to made. 


'I'abi.e til. 



<’.1. 

I' 2. 

r 3. 

(iriK' 

UO 

140 

140 

Siilphtir 

1:» 

i:. 

1.. 

/inf 0x1(1*' 

‘20 

20 

20 


10 

:io 

.10 

Willi liiix 

oO 

20 

.10 

J)y« 

.. 

.) 

Hi 

file cured 

samples were tested in tin. 
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•eviously described, when the 
ihle TV’^. were obtained. 
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On plotting the values in Table l\’, diagiams 
anlar to tho.si in Fig. I are obtained It will 
■ observed that the accelerating influence of the 
\e has been reduced by the tillers, but is still ob- 
i x able. The deiTca.se may possibly be due to the 
isorption of dye by the Idlers, or to the enclosing of 
le (l\e by particles of tillers. • 

(/>) Jiijlueiiec of the dye on the viih'ainsatioii of an 
rehrated care.- To determine the efl'eet of the 
xe on an aeieleratcd cure, the following ini.xes 
< re made : D.l, rubber 2(l(t, .sullihur 4,zinc oxide a, 
iphenylguanidine 3; I >2, same, witb dye , I 
one as 1) 1, but with dye Id. Samples of each batch 
cie cured for 2.>, 3d, ami 4d minutes, and rings were 
sted on the SehoppiT machine. The corresponding 
lives for each batch were found to be eoineident, 
ms indicating that the ])owerful aeeelerating 
illuenee of the diphenx Iguanidine had masked the 
nailer elTeet of the dye. 

J''roni the foregoing investigation, it would appear 
lat the dye employed aet.s as a very feeble accelerator 


in non-accelcrated mixes. It has been impossible to 
determine whether the dye itself causes the accelera¬ 
tion. It may be that (at the temperature of the 
vulcanisation) a trace of the dye suffers slight de¬ 
composition accompanied by the production of a 
degradation product possessing the ob.sc'rvcd acceler¬ 
ating pro|x.'rties. The effect, however, is so small 
that in ordinary practice it may be entirely ignored. 
In accelerated cures, the influence of the dye is totally 
inappireciable. 

T'he thanks of the authors arc due to the British 
Dyestuffs Corporation for prox'iiling supplies ot the 
dye and diphenylguanidine. 

Department of Chemistry and llubbe 



DETECTION OF PERSULPHATE IN FLOURt 
AND A RECENT BLEACHING AGENT 
FOR FLOUR.* 

BY .J XMKS MlI.l.KK, I'.I C. 

Probably tbe most eoinmon agent U'Cil for bleaching 
Hour is oxides of nit rogen---" eleetrie gas " . this is 
re.idily deteeted by the well-knomi eolour reaition 
with naphthylamine hydroehloride and suljihanilie 
aeid. Potassium or ammonium tiei-sultihale probably 
comes next in impoi-tanee, the persulphate being 
usually deteeted by means of a solution of benzidine 
ill alcohol. 

In view of the readiness with which per-sidts 
liberate ioiUiie from potassium iodide solution, it 
seems surprising that u.se has not been made ot this 
reaction for the detection of persnipli.ite in flour. 

If a few grains of a flour containing jHTsulphate 
be gathered on a inieroseo|)e slab', then llattened and 
gradually immersed in a Id'',, sobilioii of jiotnssium 
iodide for about 10 seconds, withdrawn and allowed 
In stand, the particles of ])ersul}ih.ile begin to show 
iqi as brown spots within one niinute, owing to the 
liberation of iodine ; half an ounce of persulphate 
jicr sack ot flour e.ni be readily deteeted in this way. 

Another hieaehing agent for flour has been recently 
iiitrodiieed under the name of ' A'ovadelox-B." 
'I'his seems to eoiisist of a mixt lire of benzoyl peroxide, 
aeid ealeiniii pliosjihate, and triealeiuin phosphate, 
and its bleaeliing action is, no donht, attrihiitablo to 
the henzoyl peroxide. The pro])eities of this suh- 
st.iiiee hav e been described by Farmer (.1., 1021,34 t). 
It is .stated to be a powerful antiseptic, and lias been 
used for the treatment of burns and iikers ; its 
internal use lias been abandoned on aeeount of its 
poisonous action on the blood. 


Technology, 
Northern Polyteehiiie, 
Ixmdoii, N. 7. 



* Read at a naeetlsg ol the Mui« hosier Section on Mtv i!, 
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'I'hc crude product melts with decomposition at 
about its ; the jmre (mm])ouml molts at 103“—104“. 
(Jraduiil di'composition commences at a temjierature 
much below the melting point, and as it jiroceeds the 
reaction ax^celcrates to such an extent that in a warm 
place explosion may result. Mixing with inert 
material renders the substance more stable, and this 
may be one ri-ason for the juesence of calcium phos¬ 
phate in the mixture under eonsideration. 

Jf a little ben/.oyl jn'roxide be added to pota.ssium 
iodide and slareli solution, no immediate colour is 
produced, but on shaking and allowing to stand, 
iodine is slowly liberated and a blue colour gradually 
develops , this reaction takes ])laee at one(? if the 
mixture he boiled and cooled. 

Foi- the iletection of benzoyl peroxide in Hour, the 
same reagent is used as for the detection of persul¬ 
phate, \iz., a 10'’,, solution of jiota.ssium iodide, but 
as the reaction takes place very slowly in the cold, 
it is necessary to use heat. 

.About .1 g. of the Hour contained in a porcelain dish 
are mixed into a paste with the reagent, the pa.ste is 
spread oxer the dish aitd he.ated on a boiling water- 
bath for livi' minutes. ,\fter cooling, the jire.senee of 
beir/.oxi piioxide is revealed by dark sjiots on the 
under-.side of the cake ; half an ounce )ier sack is 
leaddx detected. 

Hen/.iiyl pero.xide can be detected in a flour < on- 
taining lioth ben/.oyl peroxide and i«'rsulphate, by 
extracting the latter with water .and applying tho 
aliovi- test to the residue after draining on lilter 
paper, 

'I’lie benzidine te.st, applied as de.seribed above for 
p(usiil])liate, gix'es w ith a Hour containing benzox I 
peroxide, on standing for about 1.1 min., dark spots 
which to the iinpraeliseil eye might lie eonfu.sed witli 
those given liy per.sulph.ate. 

A mi.xture of ben/.oyl peroxide and Hour in the 
pro]Kirlion of half an ounce iier sack gax'c tlie 
potassium iodide reaction with undiininishefl intensity 
after standing for In weeks. 

Since reading the alioxe, loaves have been made 
from Hour containing i o/.. and o/,. of beir/.ovi 
peroxide per .sack respei tively. H he crumb of the 
loaves was examined by the ])otassium iodide test 
and the reaction for benzoxi ]ieroxide was obtained 
in both eases, indicating that the whole of the lier- 
oxide had not been decom])oscd during the baking 
jiroei'ss. 

The crumb of a loaf made from flour containing 
5 oz. of ■■ X'ovadelox-K " gave a negative result for 
ben/.oyl peroxide. 

Co-o])eralive AVholesale Society, 

An il \ t ieal 1 tepart inent, 

Manchester. 


NOTE ON THE BLEACHING ACTI(»l OF 
HYPOCHLOROUS ACID. 

BY S. R. TROTMAN. 

Some time ago a criticism was published by 
Mr. R. L. Taylor (J., 1923, 79 t) of some statements 
made by me with regard to the bleaching action ol 
hyjiochlorous acid. Taylor maintained that my 
results were explained by the fact that hypochlorous 
acid, prepared by passing chlorine into water con. 
taining chalk in suspension, always contained 
calcium hypochlorite. In his paper entitled “ Notes 
on hyjKichlorous acid and chlorine, xvitli comparLsons 
of their bleaching action ’’ (.1. Soc. Dyers and Col. 
1922, 96), Taylor states that “ to enable eithei 
chlorine, or hypochlorous acid, to bleach linen 
.some hyjiochlorite must be present as well, and it it 
evident that by the addition of calcium carbonati 
to either chlorine water or hypochlorous acid tlu 
requisite amount of hypochlorite is produced.’ 
In a footnote, it is stated that if hypochlorous acic 
i.s shaken with calcium carbonate the lilteretl solutior 
subsequently gives a precipitate with ammoniuit 
oxalate. Tlii.s i.s all tlie evidence I can lind foi 
Taylor'.s insistence on the fact that the bleaehinf 
action of hypochlorous acid is due to the prc.senci 
of hypochlorite.s. I do not think that the .statemeni 
i.s xvarranted by Taylor's own experiments. 

When Taylor speaks of hypochlorous acid he means 
])re.sumably, that prepared by his method of dis 
tilling a mixture of bleaching jiow'der and borh 
acid. 1 have prejxared many lots of the acid ii 
this manner, distilling both under ordinary am 
reduced pressures, I lind that the distillate alway 
has a pn value of about 4, that it invariably has . 
slight oilour of chlorine, and that the presence o 
free, chlorine is confirmed by Taylor’s arsenious acn 
method of titration. That is, T am of opinion tluC 
Taylor’s hypochlorous acid contains traces of frei 
hydrochloric acid and chlorme. 

Naturally, when this acid is shaken with powderei 
calcium carbonate, some calcium is dissolveil. I 
the mixture is liltered the pn of the filtrate is aboir 
(l-O. If this filtrate is kept carefully, its pn reinaiit 
constant for a long time, and the acid does mi' 
(bssolvc any more calcium when shaken with caleiui 
carbonate. Rut if the filtrate is kept in a warm rooi 
or exjiosed to a strong light a pu of 4 is aga 
apparent. The acid then dissolve's more ealcium. 

if hypochlorous acid is prepared by tho action 
chlorine on water containing susjiendcd chalk, tl 
filtrate h.a.s a pn of about 0 and does not dissol 
calcium when shaken with chalk, as long as il i 
kept under .suitable conditions. In one experimen 
hypochlorous acid made in this way was kept ii 
contact with chalk for 24 days. The dissolxifl 
calcium was exactly the same at the end as at Ha 
beginning of the experiment. 
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The I’bksidknt in presenting the Mcssel Medal 
poke as follows; 

The Messel Medal, founded in memory of Dr. Kudolf 
lcKSi-1 is conferred this year on Viscount Ijoverhulme. 
)r Messel was an example of that rare combination 
f a chemist, a chemical engineer and a man of 
usiness—a pioneer of our industry ; he invented a 
ow process and brought it and the industry con- 
ected with his process, the manufacture of sulphuric 
rid to a technical and commercial success. In 
•loeting Lord Leverhulme to receive the Medal your 
Auiicil wishes to pay tribute to him as the founder 
f one of our greatest chemical firms, as the leader 
f one of the most important industries based on 
lieiuical science, and above all, as a leader of men 
,1,1 an Empire builder in the very widest sense of 
he term I-ord lACVt^rhulme’s career is so familiar 
, n.s all that I need not describe it to-day; you 
now liim to be a man of inexhaustible energy, 
ilirating with ideas and possessed of the highest 
|,-ds he might be described, if one may com the 
ilirise as the greatest door opener in British 
ndnstry. No one can have made more opportunities 
11 Uie individual young men of his staff to grasp 
r done more for the technical and material progress 
t induslrv Himself primarily a salesman, he can 
n turn act as finamuer, architect, technical chemist 
nd what not. else, not neglecting the love and 
lalronagc of art, and his technical knowledge m 
„ h professimi is such as to qualify him beyond 
Imibt as a full member of the professional Institute. 


Industry, lot us say chemical industry, cannot 
oe by the brains of chemists alone ; their products 
lust be financed and sold, the factories 111 whieh 
L-V work must bo planned and built with due 
fi.i'ird to the economic geography of tlmir situation, 
Imsidering always the raw matorials which must be 
Lduced and brought to the works. The wares 
Inst be presented in an attractive form and made 
u.iwn to the public. In every one of the pn.vinces 
r activity 1 have ramitioned. Lord Leverhuhne has 
min.l his metier, and so in the briefest number of 
rears has built up an orgaiusation winch w woi Id 
vide, both in fact and in fame. Ho has that long 
Apericnce that doth attain to something like 
irophetic strain, and his prophetic vision and his 
iivless energy have often made him moat succc,saful 
>hon the difficulties appeared greatest. 

lAord lACverhulme has built up a technical 
milt it first by dint of his own personal effort and 
;is own hard 4ork, and fondly by encour^e- 
iient and application of every form of science. 


our own .science of chemistry above all. Ho will 
{lermit me to recall one name to-day, that offa 
chemist who stood close beside him as his right hand 
man for many years, a former President of our 
Society, Mi-. John Gray. We have often heard 
Mr. Gray relate how quick was Ijord Levcrhiilme's 
insight into the technical problems which daily 
confronted them in early days at Port Sunlight, ami 
how unerring was his judgment in choosing the 
right course. Those of us who work with him 
to-day know that time has made no change in this 
power of going to the heart of things, and that no 
expenditure of time or money on technical progress 
or investigation is stinted when a good ease for it 
has been established. 

Ixird Ijcverliulme has not confined his attention 
to the financial, commercial or technical sides of 
the great undertakings he controls. He has not 
forgotten the human element; he has realised, as 
every wise man in time realises, that getting and 
spending are not the only duties of mankind. Ho 
has for many }'ears taken a great interest in the 
happiness and the health of those who spend their 
lives in the industry. Port Sunlight is well known 
as a splendid example to all those who control 
important w’orks ; Lord lAwerhulme has also taken 
a prominent jiart in profit-sharing schemes, in the 
organisation of industrial hygiene and in a variety 
of other efforts to enable tlio.se who arc employed 
by hi.s companies to attain to a high standard of life, 
including in this phrase not only comfortable and 
healthy homes but some ajipreeiat ion of art and 
literature and that moral and ethical conduct 
without which business is merely sordid. 

In the year 1801 the application of William fjever 
was approved by the Council for election to our 
Society. To-day its list of members bears no name 
more respected, more honoured by us, or more 
fitted to iTceive the Messel Medal than that of 
Viscount Leverhulme. 

T’he PiiKSiiiENT then handed the Medal to Ixird 
Lt'verhulme. 

Lord I.EVERHiiLME said; I was simply overwhelmed 
when I received your invitation to become the reeijii- 
ent of the Messel' Medal this year, and I need not tell 
you how great a pleasure it is to me to be with you 
to-day and to meet not only scientists, but scientific 
business men. I am very much like an amateur 
musician, I think; the amateur musician is always 
considered by his musical friends to be a business man, 
and by the business men to be a musician, Similarly 
I do not quite know where I am on science and business. 
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Wlion 1 Mii.s lioiioured with the invitation to he 
with you lure to-day to receive the Measel Medal 
and to deliver the Mussel Lecture for 1924, 1 felt 
very much inclined to shirk the respf)nsibility on 
the ground that my knowledge of chemistry is 
eontined to some evening (lass instruction I took in 
chemistry, under the guidance of a teacher, some 
lifty-seven years ago in Bolton. 'I'he (itieet of those 
lectures was to convince me of the truth of what 
the poet I‘ope wrote :— 

“ A little learning is a dangerous thing ; 

Drink deep, or taste not the Pierian spring. ’ 

At the time, namdy l.H(i7, I was a grocer’s aj)pren- 
tice, and could attend the chemistry class but one 
night a week, another night being devoted to short¬ 
hand, another night to taking lessons in drawing, 
and a fourth night each week to instruction in Krenc.h. 
I am sure you will all agree that this was not ev(m 
tasting the Pierian spring, let alone drinking in the 
shallowest sense. But if I did not tuiquire more 
than a smattering of chemical knowledge, I acquired 
a profound veneration for the work of the chemist, 
and when, many years later, I became a stHip maker, 
I resolved, and have acted upon that n'solution 
ever since, to surround myself with the skill of the 
chemist in solving all the problems of the manu¬ 
facturer, and to endt'avour to break through the old 
“ rule of thumb ” methods that prevailed in the soap 
industry. 

V'ou will see, therefore, that my first impulse, on 
receiving this generous mark of your eonlidcnce in 
me, was to explain my inability, hut the invitation 
contained such a delicate, compliment that it would 
have been ehurltsh and ungracious on my part to 
ha\'e refused. 1 was very much like the gentleman 
who, in the old days of the hansom cab, on arriving 
home with no money less than a £.5 note in his pocket 
which the cabman was unable to change, was pleased 
to observe, in his dilemma, a gentleman approaching. 
llaLsing his hat, he explained very x)olitcly to the 
stranger the difhodty ho was in and asked him if he 
could change the iA'note' The gentleman, no less 
courteously, raised his hat and replied that he was 
.sorry he couhl not do so but that he thanked him for 
the compliment. 

I am not proposing to weary you with the fables 
woven around the art of t he soap makers of Phcenician 
days, luw the disisivery of soapworlcs among the 
ruins of Pompeii, nor of classic stories of Nausicaa 
and her maidens. 

Tlie invention of the art <)f soap making is shrouded 
in the mists of antiquity, l^ut the science, as distinct 
from the art, of soapmaking is less than a century old. 


I am content to believe for a certainty that by 
the time the cave man arrived and homes were 
formed in eaves then would come spring cleanings, 
and if the cave woman was not able to seek the aid 
of soap, that to maintain household cleanliness was 
a pretty hopeless task imposed upon her. As long 
as home was amongst leafy glades of forests, and 
man’s bed the bough of some tree rendered safe 
sleeping quarters by a strong grip maintained by 
prehensile tail, then soap was a negligible qxxantity 
in the economy of the family home. With every 
advance in the home comforts of lih; from the cave 
to the cottage and palace, there came an ever- 
increasing demand for soap and all saponaceous 
compounds. And the olive tree, coconut tree, palm 
oil tree, and the fat of animals were recjuisitioned to 
supply the demands of the, soap maker s art. 

It is disconcerting to our insular pride and love 
of first place priority in all developments to lean; 
that it was not until some, six centuries ago that 
soap was first introdue((d mto the daily life of the 
people of the British Isles. 

No doubt the proud, haughty Roman conquerors 
had brought soap into Britain with their Roman 
legions, but its use would be confined to Roman 
patricians, governors, generals, and their wivc« and 
daughters. We of British stock were not finding it 
easy to provide even coarse baxl and .scanty clothing 
and had no opportunity to su])ply ourselves with tht? 
elegancies ami (omforts of life. Perhaps this accounts 
for the natural instinctive abhorrence and repugnance 
to soap of the British small boy. And is there not 
the story of the “ rough diamond ’’ labourer who 
had met with a serious accident to his head, which 
nc(!e8sitatcd an operation at the hosjntal, whose 
hair on his scalp was so matted with dirt that the 
surgeon was eojrstrained to enquire, “ Do you never 
wash your head, my good fellow ? ” and the, good 
fellow replied, “ Naw, I’d as soon think of washing 
my feet os my luiad.” 

However, once soap was introduced, its virtues for 
cleanlmess personal and domestic were speedily 
recognised, and it is ('stimated that to-day the con 
sumption (.)f soap in Great Britain, per head of flu 
jX'oplc, is as high as or higher than that of any 
other people or country in the world. 

This present-day British love of soap has bn ii 
in evidence only for some haU-century or so, b 
soap must have been more or less in daily use 
Franco for over a century prior to commg into i 
own in Great Britain, for in 1793 the insurgei 
women of Paris, os stated in Carlyle’s “ Enmc- 
Itevolution,” made their plaintive battle cry “ Dt 
pain et du savon.” It is largely due to the research 
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;hemj8ts of the United Kingdom that the conversion 
)f the art of soap making into tho science of soap 
uaking durir^ tho last century has been achievecl. 
^ot that British chemists have been the pioneer 
;xplorers or sole discoverers in the search for a 
eicntific basis for the soap maker’s art. But British 
oap makers have led the world in seizing ujwn those 
luproved methods which the science of chemistry 
lus placed at their dlMposal, in their service of tho 
)ubhc. And to-day British soap at home an^ 
.v'erseas enjoys the entry into tire markets of the 
vorld, as being higher in quality and lower in price 
ban the soap produced by any other nation, and 
Ills reputation has been honourably and laboriously 
von by hard work and persistent effort. 

So now we find in the twentieth century of the 
'Kristian ora tho art and science of the soap maker 
II ideal combination, an important clement in the 
,fo of civilised peoples. 

It lias been often stated that cleanliness is “ next 
Cl godliness,” and, notwithstandmg the retort of 
he housewives living in the manufacturing towns of 
jiinciishire and Staffordshire that in their town it 
las “ next to impossible,” there is sound logic under 
he statement that cleanliness is really and truly 
next to godliness.” 

But. thhs truism brings us to consider whether 
c ience or religion has accomplished most for the 
irogiess and civilisation of mankind. 

Don’t let me create any wrong impression as to 
I'hatever views I may hold on tho relativity—1 
hink that is the modern expression---of science and 
cligion. Each has its right and proper place in the 
cal permanent happiness, well-being, civilisation, 
lid progress of the world, but our English language 
o easily lends iteelf to loose methods of thinking, 
part from our British way of muddling together, 
u a kind of “ scrambled egg ” manner, totally 

I 'milar trutlis, that clear thinking on the relative 
[ions of science and religion are necessary and 
^ more needed than to-(lay. 
ienco and religion cannot be, made into scrambled 
in the .‘conomy of life. Religion is not in 
jet with science, nor is science in conflict with 
Ion. Religion must ever bo the compass and 
b through life’s voyage with its storms and 

j). for some eighteen centuries the Bible has been 
il by professors of religion upon mankind, not 
l.as a guide setting forth the Sermon on fhc 
^t, I he principle of the Golden Rule and the 
on (’ommandments as codes and rules given us by 
Bligion to guide us through life in our social 
rjafionship to each other ; but also tliat the Bible’s 
^astern fables and illustrations, coloured with the 
laphic imagery and jKictry of Eastern peo|ile.s, must 
accepted as scientific truths that could nev(>r be 
,||llenged without bringing down with them religion, 
jBh its codes and guides for moral conduct, in 
• astating ruin. 

^s we know, the Gliristian (.liureh burnt at the stake 
\ Italian philosoplu'r. Giordano Bruno, or tortured 
threatened to torture with rack and thumbscrew 
V pioneers of science and truth, such as Galileo 


and others, who had the courage to wish to separate 
the chaff of impossible claims to scientific guidance 
from the real wholesome grain of the moral truth 
and indisputable reality of tlic ethical essentials 
of life given us in the Bible. It lias been this bigoted 
attitude of the Church through at least sixteen 
centuries of the Christian era, that is to say, from the 
second to the eighteenth century, that ha.s produced 
a disastrously sterilising effect on tho benefits sekmee 
woukl have lavished with generous hand on mankind. 
It has lieeii seience, in s]>ito of all jiersecutkin arising 
out of mistaken interpretation of tlio teachings of 
tho Bible, that has been the vitalising power in 
raLsmg the condition of mankind to its jircsent 
altitude, and it is to science wc must look for still 
greater advances and still higher levels of comforts 
and elegancies of life the future should have in store 
for mankind. 

Science and men of science, once freed from the 
thraldom of tho Church’s wrong interjiretation and 
maladministration of the Bible, have made more 
progress in tho raising of the level of comfort and 
happine.ss of mankind in tho last two centuries than 
was achieved in all tho iireceding centuries of the 
world’s history. 

Professors of religion and jirofessors of seionco must 
learn to go arm in arm together through life to raise 
and elevate iminkind higher and higher above the 
brute beast and nearer and neariT to the angels. 

In the jiast eeiituries Europe has .seen nations 
enfeebled almost to the jioint of collapse by exee.ss 
of religious zeal and blind separation from tho 
scLcntitu; truth of wbal, for want of a better word, 
we have, named “nature.” And today' .some 
coiintrii's of Europe, mo,st nolalily' Russia, are 
enfeetiled to tile point of collapse by .seorii and con- 
temjit for religion, dispersal and murder of its 
advocates, and liy' denial of God Himself. It has 
been truly' said that whoever denies (tod lias to faei' 
the dillieulty of exjilaining the exi.stenee of mankind. 

Religion, it Is said, languislie.s from lack of new 
])roblenis to solve ui life, but jirofessors of religion 
and seari'hers after real solid basic (ruths of religion 
and (bo Bilik- are finding each day fresh ethical 
problems requiring solution (or the moral and social 
life of mankind, and betterment of the human race. 

It is true that to follow the teachings of the Bililo 
intelligently and faithfully requin s no new' discovery 
or guidance, liut w ith each develojimeut and progress 
of mankind clearer religious knowledge Is required 
and is essential to moral stability and rectitude of 
character and to community life. 

Religion, like science, must jirogress by reason 
of the wise solution of new problems arising 
and reijiiiring .solutkin at each stop forward made 
by mankind, .lust as (lie elimbuig of mountain 
jieaks reveals at each new summit, liigher peaks 
above, in ('lulless progression, so also to the eye of 
science and religion new vistas and new visions of 
heiglits yet to be scaled and exiilored with their 
secrets to be laid bare reveal tliemselves as every 
advance is gained. 

There can be no divergence from the basic laws 
governing man’s research and discoverios as between 
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religion and science. Just as it is the fact tliat the 
Ten Commandments, the doctrine of the Sermon on 
the Mount, and the princijile of the Coldcn Rule 
are as true a moral guide to-day as they wore when 
first revealed to man, yet we must not ignore the 
fact that there was a (late when they were for the 
first time revealed to man and that jirior to that 
date mankind could only act ignorantly of these 
essential moral laws. Does not this fact agree with 
the identical corresiionding iiosition occupied by 
science to-day ? 

Tlu^ stars shone from the heavens before men of 
seieiKO (ilaced tbo telescope at the disjiosal of the 
astrologer and thereby converted him into an astron- 
onu^r. The air was the same air before the modern 
eheinist searched out the truth of its chemical com¬ 
position of o.’iygen and nitrogen ; water was the 
same, water before the chemist discovered that 
it consisted of hydrogen and o.xjgen and so 
converted the eajijied and robed nlehemist, with 
his (iruciblo and cauldron and wizard’s surroundings 
of .stulTed and su.s(K'nded erocodile.s and snakes 
and bis search aftir the j)hilo.s<ipher's stone into 
the mo(l<Tn aiuiljlical chemist who banishes belief 
in magic and lays bare for us the immutable laws 
of the yihysieal universe by investigation of facts 
and research after truth. 

Life may have lost somewhat of its charm of 
poetry, trailition, and fairy story and song. Life 
may have become more matter-of-fact, and con- 
secpiently have lost somewhat of its romance when 
the chemist resolved air into ”8 jier cent, or over 
of nit/'ogen, 21 per emit, of oxygen, and 1 ))er cent, 
or under of other gases, than was the case at the 
time when air to our fathers was known only as 
the breath of heaven that rustled the leaves of tree.s, 
the waving corn, and that fanneil our faces when in 
gentle mood ; and that ecpially at oilier times, 
when in angry mood, could be the hurricane or the 
storm that levelled mighty oaks to the ground, 
overturned houses and drove ships and sailors, 
de.spite their skill, to destriudion. 

Also when the eheruLst, resolved water into two 
parts of hydrogen and one part of oxygen, ho did 
not add to the poetry of life in sea or lake, river 
or brook, clouds or rain. When the scientist har¬ 
nessed for service of man that unknow n power we 
call electricity, he detracted from the (loetry and 
mystery of the light ning-flash. But then l.he scientist, 
by his probing uito what wc call vaguely the secrets 
of nature, if he has not contributed thereby to the 
po(dry, song, and day-dreams of lih;, has rendered 
life more liveable by giving, through knowledge, 
greater control over the forces of nature. 

'L'he night has become as the day, the link boy 
has been re[)laeed by the incande.scent lamp, the 
faggot and tallow' eamlle by the electric bght. In 
short, if life has lost somewhat of its poetry, it has 
more than made up for this by becoming in¬ 
finitely more liveable and by life itself lengthening 
whilst its rightful joys and jileasures have deepened 
and broadened. 

This does not mean antagonism between science 
and art, but rather that the artist does not move quite 


as quickly as the scientist, because art is founded 
largely on traditions of past ages and the interpreta -1 
tion of old masters. The modern artist has to adapt 1 
himself to the new light science has thrown on life. 
Ho is at present like a man who has be-en living in 
the shades and shadows of the woods and forests, 
and who has now the full glare of brilliant sunshine 
dazzling his vision. He cannot see, until his eyes 
become accustomed to the change, as well as he saw^ 
previously in the semi-darkness. But the artist in 
painting, sculpture, or architecture is rapidly recover¬ 
ing his vision for beauty in modernity, and his poise 
in relation to the beauty of scientific truth. I 

And equally will this be the case with the professors 
of religion. They may to-day bo a little blinded by 
the. flood of light with which the modern revelation.^ 
of science have dazzled mankind in a rapidity of 
sequence that it wius inevitable must prove disturbinL 
to ethical balance. 

But if professors of religion have not kept paci 
with the advances of science in the ethical and mora 
sphere, still less have the professors—if I may apply 
tills academic phrase—of industrialism in moden 
manufacturing aetvities. When one considers th( 
revolutionary change that has been created by ne\ 
and better methods of production placed at tlr 
disposal of manufacturera by inventors, wc manu 
facturers must confess with shame that improver 
methods of production have not resulted in equally 
improved conditions of life for the workers in factories. 

It almost looks as if, in climbing the mountain 
piuks, hand in hand with the scientists, tin 
manufacturer long ago had. reached for his ethica 
progress what is known in forestry as the timber line 
and that, until the raanufaeturor can overcome limi 
tations of his emtlook on the human element ii 
proeluction, he may be a drag on science in its elesii 
and eflorts to confer better living conditions o 
mankind. 

It is recorded that on the high borders of the timb 
line limit of mountain jieaks some twenty to tl)t 
rings have been counted upon a gnarled and twi„ 
forest tree scarcely four inches in height—so th jj 
had taken twenty to thirty years to produce ui,j, 
four inches in height of timber. 

And when we consider all the storms of snow .,. 
wind and struggle for exi.stence that the stqj 
unconquerable vitality of the forest tree has resis,g 
and that it has, in spite of almost impossible condit “ 
of life, achieved even some growth, however Bi,p 
then instead of sconi for this tiny forest tree of jy 
twenty years of age we have feelings of admirath^ 
and respect for its courage, vitality, and persistcncL 
And wc ought to have the same feelings towards (f 
manufacturers in spite of little progre.«8 made in tKfc 
ethical relationship with the human element in thS 
factories and workshops. There has been soK 
growth and jirogress, gnarled and stunted, but stK 
growth and advancement are evident on all sidesC 

The manufacturers, during the last 2(X) ye!» 
had to meet the calls of new and better machine^ 
economical in production but making ever-growj- 
demands for more and more capital. Their wll 
energies were, like the tree at the timber Jiii| 
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jsorbcd during the eighteenth and nineteenth cen- 
ries in a never-ending struggle against adverse 
iiditions, and in facing the competition of the whole 
;)rld, with limited capital and ever-increasing 
>mands for more capital to provide new and better 
iiildings, plant, machinery, and more ample stocks. 
What surprise then if the eighteenth and nineteenth 
■ntury manufacturers, dragged along by discoveries 
[ science, should, by the exigencies of the laws of 
If-prcservation, be only able to produce a gnarled 
id twisted stunted growth in the organisation of 
icir relationship to the human element in productive 
iterpriso. 

We already, on the dawn of the twentieth century, 
c in the first twenty years of its history a greater 
logrcss towai'tls a higher realisation of the import- 
iice of better relations with humanity in industry 
lan was made in the preceding two hundred years, 
Ihit the possibilities of economical production that 
ui be achieved by giving even more attention to 
le welfare of the man behind the machine than to 
le care of the machine itself has yet to be fully 
•alised. The manufacturer who neglected the care 
[ his mechanical implements of production would be 
aighcd at and scorned as an example of waste and of 
lelliciency. But the manufacturer who neglects 
) giv^e thought and care to the welfare and happiness 
[ the men and women employed in his productive 
.(•lories would be neither scorned nor laughed at as 
example of waste and inefficiency, but might even 
01 a high regard and respect as a keen, hardheaded 
isiness man with no maudlin sentiment about him, 
id rather as a thrifty model to imitate than a 
iiigerous example to avoid. 

jit seems to myself that what we manufacturers 
fcatly need is what is known in chemical science as a 
.talyst to join together in united power for welfare, 
gross, and prosperity so-called capital and labour, 
.’he world’s further industrial progress requires a 
lel to discover the ethical catalyst to achieve 
in the science of humanity such as Mossel 
tig.ated and developed in the science of (diemistry. 
ice is right!often described as knowledge applied 
lO phenomena of nature. Nature has no greater 
lornena than what we call human nature, for in 
onls of the Lancashire man, “ There’s nowt so 
as folk.” 

main facts to guide research for the right 
1 catalyst have been known long ages ago, 
ly hundreds of thousands of years before 
committed to stone the 'I’en (.'ommandinents for 
B guidance. But the.se main ethical laws are 
rely the aljihabot of the science that makes 
isihle the living together of human beings in 
Vmunities and their harmonious working for the 
fit not of selfish selves, but on lines of enlightened 
j-interest that seeks the good of self on the solid 
lis of unselfish work for others. 

^11 motives spring from the law of self-preservation 
jt has been deeply planted by an all-wise (freator 
leach and every human breast; otherwise human 
lUgs long ages ago would have ceased to continue to 
St. To quote the words of Shakespeare; '".Self- 
e, my Uege, is not so vile a sin as self-neglecting.” 


But luirrow, .selfish methods of aelf-])roservation 
have always failed to achieve even their own narrow, 
selfish aims and objects. It him been only by the 
application of the principles of the Sermon on the 
Mount and of the practice of the Golden Rule that self- 
preservation in its widest and truest sense is jiossiljle. 

Material science has outgrpwn disproportionately 
spiritual science. Let us remember that, os the poet 
Goldsmith has affirmed, and as experience; has 
proved :— 

“ All that Freedom’s highest aims can reach 
Is but to lay proportion’d loads on each ; 

Hence, should one Order disproportion’d grow. 
Its double weight must ruin all below.” 

Prof. Armstrong, in his thoughtful Messel Lecture 
given two years ago, gave us a vivid picture of 
Rudolph Messel, whose lif(;-work and memory this 
Society has honoured itself in honouring, and there 
is one sentence therein that seems to me to be worthy 
of inscribing in letters of gold in the board room of 
every manufacturing business enterprise and activity. 
These worrLs describe Rudoljffi Messel as :— 

“ Generous and ever thoughtful of others, unselfi.sh 
to a degree, he had little thought for hinuself and a 
hatred of all display ; living among them, he knew 
his workpeople and was in sympathy with them ; 
hence his popularity and power. ’ 

A few paragraphs further on w^e learn that Messel 
told Prof. Armstrong that he had been enabled to 
abandon the iwe of special appliances for the supply 
of gases in due proportion in one of his processes 
by having his attention called by his workman- 
foreman to the fact that the plant worked better 
when air was supplied in excess. (Surely we could 
have no better illustration of the direct and important 
benefit of the ‘‘ Messel touch,” and his rule of knowing 
his work-peojile and keepijig himself in sympathy 
with them. 

Prof. Armstrong, in another j)art of the .same 
lecture, informs those, like myself, ignorant of tin; 
laws of chemical action and rem'tion :— 

“ That it may now be asserted that, hydrogen and 
oxygen cannot intei’iuit, and that, to determine inter¬ 
action a third component must bo introduced into 
the svstem.” 

As this f.act is true and an accepted law of mere 
eln;mical elements and their interaction, it is still 
more true of the liuman elements in the worlcshop. 

And surely this “ catalyst,” to ensure interaction, 
can best be provided by religion and the teaching of 
tlu; Sermon on tho Mount and practise of tin; Golden 
Rule. What tho business world requires to-day is a 
Messel, a Newton, or a Faraday of religion to investi¬ 
gate this ])ressing human problem of the modern 
workshop. 

Professors of religion are quite detached from oven 
the sua]»i(;ion of personal interest or greed of gain, 
biased thought, in inve.stigating and exploring 
impartially and impersonally aU avenues likely to 
lead to tho discovery of the true " catalyst ” for 
human relationship in tho workshop. 

At first thought it would seem that sympathy 
might be found to bo tho catalyst that would induce 
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interaction in ilie human elements of production 
called capital and labour. Jbit just a.s Mossel the 
scientist inu.st have met with many disappf)intment3 
in chemical research, so will the ethical scientist 
inevitably meet with corresponding but more dis- 
trc.saing disappoint me nt.s in his researches into the 
solution f)f ethical ])rohlems, the greater dilticulties 
of which aT(! inevitahh' because, of the ever-changing 
nature and variations in tyi)es of humanity and their 
resulting, ever varying, response to the same infhl- 
(Uices even under the same circumstances. 

In other words, hydrogen and oxygen, when they 
ar(! made to interact by a suitable electrolytic prwess, 
must, as far as my chemical knowledge carries me, 
always result in the production of water in definite 
proportions of two atoms of hydrogen to one of 
oxygen. 

But human ay'm])athy with, say, “ A ” may result 
in increasing " A’s ” power of icsistancc to adv'ersr? 
eiroumstaiua's, whilst the same sympathy towards 
“ B ” may result in the weakening of '■ B's ” personal 
]«)wer of n'si.st.ance to adverse eireuinstances. Every 
wisi' father ami mother has studied these variations 
in responses to sympathy and endeavours to guide 
their training ami actions accordingly. 

There is no, shall 1 say, “ cataly.st ” known to us 
--other than religious truths—-to induce interaction 
between humans that can equally be dejiended upon 
to give HO closely similar results under similar circum¬ 
stances with similar human elements than the teach¬ 
ings of the Sermon on the Mount luid the practice 
of the (lolden Rule. 

I remember hearing the following story when 
quite a voungster, relating to the wife of a cotton 
manufacturer who, even in those early days, took a 
jaunonal interest in the workers at her hicsband’s 
cotton mill. This well-intentioned ladv heard that 
the twelve-year-old daughter of a spinm'r in the 
mill was ill, so she at, once made a visit to the home, 
the door of the cottage was op<-ncd bv the w'ifo 
of the spinner, who invited the lady inside and set 
her best chair for her to sit in. Inquiring about 
the, daughter, the mother replied, “ Ay oo's none 
weel but th’ doctor says it's nowt much nobbut 
oo’s o'ergrowri bur strength and a wik or fortni't 
at Blackpool would put hur reet.” “ Well, won’t 
you s('nd her to Blackpool ! " “ Kh, missus, it 'ud 

take a heap o’ bra.ss for that and we eonnut afford it.” 
'■ Do you know' anyone, your daughter could board 
with in Blackpool ? ” ‘‘ Oo ey' oo could board 

with Missus Ainseough ; I know hur week She 
keeps a lodging house and oo’il be all ri'ct wi' hur.” 
” tVell, look here. I’ll pay all ex]s‘n.se.s of railway' 
faie and board for a month, .so send your daughter 
to-morrow-whilst the .summer weather is on, for 
a month to Blackpool. ’ ” Weel, Oi’ll think about it, 

but Oi eonnut say neaiiw.” And so the benevolent 
(a)tton millowiier’s wife was chilled as if a bucket 
of cold water had been thrown over her by this 
recejition of her .solution of the <lilfieulty' the spinner’s 
wife had in providing ways and means for following 
the doctor’s advice. 

But ns soon as the milloivncr’s wife had left her 
cottage the mother called in her friends and neigh¬ 


bours and said, “ Oi’ve just had the gaffer’s missus 
in asking after our lassie, and when Oi told hur there 
were nowt much wrong wi’ hur and t’ doctor wanted 
us to send hur to Blackpool for a w ik or two, oo said 
oo’d pay all t’ expenses of railway fares and lodging- 
money for hur for a month, and Oi told hur Oi’d 
think about it, but Oi’ve thowt and Oi’ve thowt, 
and Oi eonnut see what gaffer’s missus nan make 
out of sending our lassie to Blackpool.” j 

Yes, humanity is alw'ays looking for seltishj 
unw'orthy motives as attached to every helping 
hand e.xiendi'd in sympathy. 

The fact is we are all like minnows swimming in 
the W'orld of our own little, brook. It is a smai 
selfish world and each minnow is absorbed in tll 
tasks of its daily life and food supply. What (!J 
these miimows know of the great oceans of li I 
beyond the brook which feed the clouds with wateij 
which in turn come down in grateful showers oi| 
hillside, valley, and meadow, and, after providing 
needed raoi.sturc for abundant harvests for man, 
finally reimh the brooks and rivers and hence returrj 
to the seas from w'hich they came. ’ 

It is not the'selfish efforts of each minnow and 
their absorption in their daily tasks of life and fooil 
supply that is all-important, but the great cceanj 
the clouds and the rain, without which the broo 
would soon become no better than a dry gutter an 
all minnows jierish. 'The things of real importani 
to each of us are not the things that arc semi, bv 
the things that arc not seen. Every' manufacture 
sees and knows intimately his plant, machinery aii 
the bricks and mortar of his workshop, but he doil 
not equally have visible to his consciousness til 
mind of tho.se associated with him in the workshop 
and yet the mind and soul of those associated wijj 
him are as all-important to the eflicieney' of In 
jiroductive enter^iriscs as is the great ocean to > 
very existence of the, minnow'. 

Whilst wo are living in the age of opportui. 
it is equally true we live in the ago of uncertai a 
If we could only link up together this gri'atno 
of oiiport,unity free from uncertainty, then w'o citiA 
of tlio British Empire—the Empire of opportuni so 
with certainty in application of the truths of lo 
(,'hristian religion in their bearing on humanr 
then we should liberate forces for welfare and hasl 
ness in the tw'cntieth century more powerful ig 
greater than over known in previous history' 
mankind. 

'Take one well established scientific fact- 
there can bo no intake without, corresponding 
outflow- the very spirit of the modern busine.J 
mind, hard as granite and keen as blade of steel 
seeni.s to be founded on a belief in the very ojqiosiB 
thesis, namely, taking in all that can be got an 
giving out as little as may be. 'To get the grcatrB 
amount of work in the longest hours for the minimiiB 
pay |K>ssible is thought ” good business ” by t J 
hard-headed business man. And equally to give tip 
smallest amount of work in the shortest hours t^ 
1 he maximum pay obtainable by force or th*’* ^ 
of strikes is thought to be “ good business ” 1^ 
organised labour unions on behalf of the employee. ^ 
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We know that both are contrary to scientific 
uths and tliat there can be no permanent intake 
ithout corrcsiionding outflow. 

Such policies make of mankind a morass of liog 
• a dead sea of barren shores incapable of yielding 
niifort or happiness. 

Our scientists have devoted themselves hitherto 
jainly to the creation of better means for cheaper 
^oduction and to harm'ssing the forces of the 
^lysioal world to man’s service. These have been 
le lines along which modern science—and esixicially 
lemical science—has explored and progressed. 


.j\nd the very existence of civilised life in towns 
d cities has only been rendered possible by the 
carches of chemists and others into the physical 
i's of the material world to ensure that mankind 
nght be enabled to live in liarmony with these laws. 
Jut the most important branch of all knowledge - 
iaukind and liLs human nature—has been entirely 
oglccted, and not one human in ten thousand 
nderstands the basis of those laws that govern 
rhical life and govern it just as certainly as does 
lie law of gravitation govern the physical world. 
Even in regard to physical life, it is doubtful 
: as many as one human in ton thousand would 
•fUTectly assign on their relative values the respect ive 
bsition of eating, drinking, and breathing. Most 
))uld place the order as just given regardless of the 
'■A, that humans can exist for seven weeks or longer 
ithout food provided they receive air and water, 
" for seven days without water provided they receive 
V, but cannot exist for seven minutes without air. 

Ulqually true is it that few manufacturers realise 

S at to labour under conditions that give happiness 
contentment to the human mind, enables the 
y to jx-rform its daily task with ease and long 
Virance ; but to entail on the worker conditions 
labour that destroy happiness and produce dis- 
Ifcnt— that then the efficient performance of the 
tasks beooine's impossible. I believe the 

f wing experiment has often been tried on walking 
rsions with ehUdren and in other forms on many 
iric occasions by generuLs in high command witli 
' adult troopers, or by hardened Arctic explorers 
their men, when t heir men were living under 
ttioiLS of existence almost beyond human 
ance—relief from fatigue being founded (»n 
|)y'i>'g the mind on hapjiine.ss and so bringing 
^'ed endurance and strength to the body. To 
fibe the exix'riment nmst easily tried by any of 
will take the case of very young children, but 
j respon.se is the same in all cases wdiere the policy 
T adopted of interesting the mind beyond the 
jigues and pains of the moment. A teacher has 
Scribed how that taking his class of very small 
^ys a long walk into the country, so long as the 
Jmoy was outwarrls into new sceiu'S none com¬ 
bined of being tired or wished to return homo- 
Jrds, but almost immecliately the return journey 
}gau first one and then another of the kiddies 
anplaincd of fatigue and some even asked to bo 
irried, as they declared they could not walk any 
hger. A brain-wave came to the teacher—so he 


gathered sticks lying around and made for each 
kid a hobby-horse—cliose for them a leader and so, 
each kid astride his own stick as a hobby-horse, 
they all pranced gaily home, their previous weariness 
forgotten in the exhilaration of play, and all regretting 
when the school-house was reached. 

Modfirn workshop conditions of produel ion are 
cs.sential to the clothing, housing, transjxirtation 
and feeding of humans under m<xlern eivili.sation. 
But workshop life soon becomes brain fag and weari¬ 
ness. Many supiiosc that the discontent of the 
modern workshof) operative is always in the direction 
of a desire for shorter hours and greater pay than 
those they are at that moini'nt receiving, and so 
thereby to attain better condilions ot life. 

But this is oidy partly true, for this diseonlent is 
just as kceidy felt to-day— nay, even more so than 
a century ago, when labour toiled for twelvu' hours 
a day as compared with the usual eight hours now, 
and "when wages were one-third or one-fpiarter tla; 
average wage of to-day, with the then jirice of bread 
higher than to-day, whilst conditions of modern 
life are infinitely better than the ratio of inrrea.se 
of wages would appear to indicate. 80 higher wages 
and shorter hours are no .substitute for lack of mental 
stimulus towards ha]j]iiness and contentment. A 
century ago the village blacksmith sang and whistled 
at his work, though under paid and under-fed. The 
modern mechanic does not feel inclined for either. 
The old stage coach liriver cracked his jokes with 
guard and ostlers, inn-keejX‘rs and bar tenders. ICot 
so the modern motor or tramear driver. Eor modem 
life becomes grey without relief or brightness. As 
to work, the physical toil of the village blacksmith 
was at least double that of the modern mechanic, 
and the exertion required to hokl and control a 
team of four horses is much greater than I lie exertion 
required from the motor or tramear driver. The 
late Mr. flladstone on one occasion stated that in 
his youth lie had inquired a.s to which horses on the 
stage coach routes out of Ixualon were worn out 
the sooner. Whs it the honses dragging the coach 
up Highgate Hill or the horses taking the coach 
along the level road through Slough ? And to his 
astonishment he found that it was the horsi-s on the 
ea.sy level road to Slough that were worn out soonest 
and had t(.) be replaced fust, and that it was the 
horses on the road with the heavy jndl up the High¬ 
gate Hill route that lasted longe.st. 'Jnerefore, it 
was monotony that killed. Hor.ses could Ixdter 
endure the heavy collar work u]) Highgate Hill 
followed when over the top by the trot down with 
easy collar and loose traces. And it is monotony 
of work that kids men as well ns horses, for humans 
arc infinitely more liable to corrosion from monotony 
than horses. 

Mo thought is given to the mental wearine.ss of 
tho human in workshop eflieiency. The forces of 
M’iagara ran to waste for countless ages before their 
potential power was realised and before tiny wen' 
liarnes.sed to the service of mankind. But there 
is greater potential power for service of mankind 
in tho cultivation of 0 , sound mental outlook and 
application of knowledge to the human element in 
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workshops ihan in all the Niagara.s and Victoria 
Falls or other latent water power the world contains. 

And future progress in efficient production can 
only make further advances by tlic cultivation and 
niamteiianeo of states of mind and hai)pine8S in 
workshop employees. 

Past ages have seen mankind absorbed on various 
ideals of brute force, militarism, and eoncpiest. 
All the.se idcitls have proved un])roductive of happi¬ 
ness even to the victorious coiupierors. The fact 
is that only in the |)crformance of service to others 
and duty to our country can lasting happiness lx; 
found. 'I'his is just as true' to-day as it was a century 
and a (piarter ago, when Nelson hoisted to th(' mast¬ 
head the signal “ England exijccts that every man 
this day will do his duty.” 

Tins is a democratic age, ai\<l then; is no power 
.so absorbingly attractive .as the force of a derao- 
(iratic ideal. Jbit democratic ideals would Jiot save 
modern life if we took away from the twentieth 
century city modcni dr.iinage and water supply- - 
and other knowledge that cls'inical research iuid 
placed at tlie service of man. for tlien pestilence, 
disease, and death would kill off the congested 
])C)j)ulations of our large modern cities, and civilisation 
would perish more raf>idly than ever did destruction 
follow victorious coiupiering armies in past ages, 
de,sj)ite democnitic ideals. The.so conditions affect 
us all—those who live in mansions in Mayfair no 
less than the shim dwellers—and democratic ideals 
would not save u.s. ft i.s only by the knowledge of 
chemistry and bacteriology that, modem civilisation 
eontimu's to exist at all under- modern conditions. 

What is wanted to-day, nay, is even still more 
essential tlian these, is that there should be eones- 
poiuling researches undertaken and knowledge aiul 
dtseoveries attained in the ethical life of mankind 
as in the physical life. The so-called modern six’ial- 
istic or eoinmunistie ii]iheaval is as old as community 
life itself. All the modern suggested ” .short-cuts ” to 
welfare and happiness of the ])eo])le have been tried 
over and over again and always ended in increasing 
and never in decreasing human misery and wretched¬ 
ness. 

And yet as far back as records exist of ancient 
community life in the ages jiast with all peoples, the 
basic tnitlih of till! Eible when a])])lied to coinnnmity 
life have invariably rc.sulted in making possible the 
attainment of the greatest prosperity, the widest 
diffusion of hap])iness with the deepest most abiding 
joy and the most efiieirnt life attainable by human 
beings. 

Thou.sands of years iK'fore the Christiaii era we 
lind almost all liar moral guides laid down in the 
Bible had formed the basis of every efficient religions 
system the world has ever known, ff'hc Advent 
of ClirLst only laid greater emphasis on these ancient 
guides for mankind, while adding thereto one hitherto 
unrecognised outstafiding governing truth- the power 
of gentleness. There was, as far as my knowdedge 
goes, mainly this one new truth, this one new ethical 
principle brought by Christ to the world, that is 
not to bo found in most of the older systems of 
religion nor in the Bible prior to the advent of Christ. 


Christ for the first time founded His religion or 
the overwhelming power of gentleness. The religioui 
systems of the world prior to the advent of Christ 
were founded on the power of force and the strength 
of the physical man. Community life according te 
thos(> older systems of religion demanded on “ an 
eye for an eye, a tooth for a tooth,” a system ol 
revengeful punishnvent. It was the Head an< 
Founder of the Christian religion that first directc< 
mankind’s attention to the far greater strength am 
irresistible force of the power of gentleness. 

We Christians neglect in the daily relations r 
community life this fundamental basis of th 
Christian religion and believe as firmly to-day t 
ever in the world’s history that whilst it may be tn 
that “ thrice armed is he who hath his quarrel just 
the modern doctrine that ‘‘ four times he who gets h 
blow in fust ” has best Shances of ultimate victor 
Aivd this after centuries of the world’s experienc 
of its utter unsoundness. 

We note this mistaken ethical outlook on lii 
equally trusted in by professors of religion as by busi 
ness men under our so-called but misnamed Christiar 
religion. It has been well sa’id that whilst this 
policy may, if it succeeds, “ get even with ” ono’^' 
opponent, the higher power of gentleness carrii 
one far ahead of all opponents. Until this pow( 
of gentleness is acknowledged as the fundament! 
truth of the gospel of Christ’s ti^achings and becom’ 
the basis of the teachings of the Clergy of our Christii, 
Keligion, our so-called Christian Iteligion can sho, 
no advance upon the old worn-out religions that hav 
preceded it. ‘ 

It is little wonder that science has outstrippe 
religion in the service of mankind. We have no corre 
ponding neglect by professors of science of the baa- 
laws of the ])liysical world. It is little more than twd 
centuries ago since men of seii-nce placed at 
service of man the discovery of the law of gravitati' 

It is less than one century ago since men of sciei 
jjlaccd at the service of man the discovery of 
power of electricity. It is less than half a eentj,, 
ago since men of science placed at the service,jj 
man their discoveries of internal combustion engiy^, 
a discovery that, has made po,ssibl(! the coiupjj, 
of the air, and of flight through the. air hithq.,. 
available for birds only. It is less than a qua,,^ 
of a century ago since men of science placed at 
service of man their discoveries in radioactiv ” 
wireless telegraphy, and wireless telephones. ^j. 

But these gieat discoveries of science once, plajv 
at the service of man and their solid foundation c 
truth lirmly established, man has never failed t 
apply them to his daily community life, with th 
result tliat in k-ss than two centuries of science th 
world has been made a better W'orld physically fe 
manldnd, especially for mankind living in cities aini 
towirs, than all the preceding centuries from th 
time, of man’s first advent on this planet. p 

'I’liis is tnie only of physical life—in the moni; 
and ethical life man has made no such corr(!Spondiii<i 
advancement. Brute, force, costly armaments anil 
wars, revenge and cruelty have by means of lii«i 
discovery of science been made more brutal, m"ttj 
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mel, more powerful, until their ruinous modern 
nstliness is to-day the only effective check on their 
perations. 

Now let us suppose that men of science after the 
iscovery of, say, the law of gravitation, or the 
[■rvice of steam or electricity, had treated these 
^scoveries as not fundamental truths of science 
bo applied with confidence in their stability, 
iould we not have had chaos and confusion in the 
irld of science, os we have confusion and chaos in 
> world of religion ? 

it not a fact that Bishops and (.!lergy of all 
'nominations and forms and vari.ations in the 
W'.hing of our Christian religion have almost 
dvensally acted, and some even spoken, as if they 
lieved that the teachings of Christ, as expounded 
jHis Sermon on the Mount, and His teachings of 
power of gentleness, were not fundamental 
ii-istianity ? Have not we, poor ignorant laymen, 
iiping vainly in the dark for ethical guiding prin- 
Jiles, been told by Bishops and Clergy of all so-called 
arislian denominations, that modern community 
fc cannot be founded on these principles nor success- 
!il business be established on their practice ? 

'ITie man of science does not “ wobble ” on the 
'sic law of gravitation. On the contrary, he builds 
Vhole series of movements and actions founded on 
truth of the law of gravitation. The man of 
ICC does not limit the action of thi' law of gravita¬ 
te certain circumstances that appear fa'siurable 
s successful action. On the contrary, he declares 
inevitable results that will follow any disregard 
man of this basic law under any and every circum- 
iice of life. He declares with no uncertain sound 
if the maintenance of the dykes in Holland A'erc 
ected, the operation of the law of gi'avitation 
Id result in the submergence of Holland under 
jnnjshing waters of the ocean ; that if, by careless 
Iculation, the engineer planning bridge or 
oir misjudged wind and flood pressure and 
t to be supporterl, there would be no exception 
o])eration of the laws of gravitation and that 
rig bridgi’ or bursting reservoir embankment 
swiftly bring death, sutTeriug, and ruin on 
lit sufferers. 

the teachings of the Si'rmon on the Mount, 
lie practise of the Golden Rule are just as cold 
il laws for the " man of the work^ ’ as is the 
gi-avitation for the man of science , there is 
leal to sentiment or to emotionalism in either, 
o equally w'ith all the teachings of Christ, 
centuries religion has been viewed as an a 7 i]ieal 
he emotions, and not as expounding cold ba.sic 
s to govern humanity in relation to iiiibvidual and 
imiinity life. Yid such laws of religion aie 
^ohitely free from all sentimental emotionalism. 
We require to-day more than ever to realise th.at 
^ist was the greatest Kthical Scientist the world 
ever produced, and that His teachings are 
ntific ethical truths that govern the conduct of 
That to neglect or disregard these scientific 
lical truths can "only bring speedy disaster on man- 
jd as certainly as would disregard of the law of 
jvitation, TTio direct result of the teaching of 


men of science is that neitlur individuals nor natiofls 
fool with the law of gravitation, whilst as the direct 
result of the introduction by the Church of emo¬ 
tionalism into religion and neglect of tlu' teachings 
of Christ there has been substituted, for the cold, 
scientific, immutable and immovable ethical teachings 
of Christ, a certain maudlin emotionalism which 
brings the Christian religion into di.srepute with 
thinkers, scientists, and practical business men. 

In all my readings of the Gos[X'1h I have failed 
to find one single occasion when Christ, in His 
teachings of the laws of religion, acted other than as 
a man of ,science. in his teachings would have acted, 
when considering with full kiunvlcdge the inevitable 
unchanging and eternal action of the laws of science. 

The neglect of the scientific truths of Christ’s 
doctrines and the substitution of .sentiment and 
emotionalism therefore has no foundation in Christ’s 
teachings, and it is for Clergy and Ministers of all 
shades and variations of denominational religion to 
recognise the scientific basisof the Christian religion; 
not till then will the jirogress of mankind towards 
the realisation of tht' fullest mejisure of happiness atul 
well-being in community life be jwssible. 

There is nothing savouring of materialism in this 
view'. But, in fact, our Christian religion as taught 
and preached to-day is not so much in danger from 
ciTors of materialism as from errors of maudlin 
sentimentalism and cmotionali.sm. 

Neither is there danger to Christianity to be 
feared from what, is called deiiominationalisin. Just 
as flowers, trees, grass, and all varieties of plants 
derive their life and growth from the same Divine 
source—sun, rain, air, and earth— and yet. are not 
from that fact prevented from producing an infinite 
variety of liowers, trees, gr-ass, and plants without 
schism, infidelity, or departure from the laws of the 
Divine source from which they derive their life and 
growth. And just as the man of science can produce 
an infinite variety of movements and ty|)es of 
machinery suited to all purjioses for the service of 
man, yet each founded on strict fidelity and con¬ 
formity to the laws of gravitation, and other physical 
laws, and without schism, infidelity, or diqiartiU'e 
from the law's of science, so can there exist denomina- 
tionalism in religions foumkd on the teaching of 
Christ without schi.^m or infidelity or ck'pnrturc from 
the Divine laws of religion. 

It was intendi'd by our Creator that there should 
be infinite variety in the physical world and no 
uniformity, and so it was intended, in my humble 
oiiinion, that there should be infinite variety and 
absence of uniformity in the religious world. And 
yet, with strictest obedience to the basic laws that 
govern cither and both. ITie basic laws of the 
Ci-cator in both the religious and scientific truths of 
the Universe are too powerful, too great, and too 
grantl to be limited to any one single approach. 

In a few months I go to the Congo, and shall be 
living for a few weeks amongst a jjcople whose life 
has not yet, in their native forests, developed btyond 
what we call “ tho Slone Age.” Witchcraft there 
takes the place of science. If it rains more than they 
require, then they search out a witch doctor to stop 
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rain. If they sutler from flroii^ht, they search out 
a witch doctor to bring rain. If di.sease and death 
seize a village, some enemy has bewitelied them, and 
they seek out a witch doctor to create a more jxiwerful 
fetish to break the witchcraft of the enemy. 

Tf> primitive man every volcano, lightning Hash, 
or thund(T peal, every tree, sea, river, lake,or moun¬ 
tain is a god, and just as ])rimitive man is always 
cruel an<l revengebd, so is the primitive man’s god 
cruel and revengeful. Primitive man mixes up 
H<;ience and religion, and is unable to inte.rjirct the 
jthenoniena of the ))h}'Kieal world other than on lines 
of his lu imitivo witchcraft religion. Whi'na twcnticth- 
oeiitiuy man visits the (Jongo with motor-car, steam¬ 
boat, or aeroplane, the Congo native classes all 
together as " W'hite man's magic.’’ 

PcThajis to fortieth-century man the scientitic 
and religious knowledge, say, of us who live in the 
twentieth century, will appear just tis etude atid 
immature as appears to-day that of the Congo native 
to us of the twentieth century. 

And yet there will be no change in the l>ivine 
Laws gove rning life either in science or in religion nor 
governing humanity. It will be merely a Ix'ttcr 
knowledge of these laws and a greater lidelity and 
obedienci' to them that will raise the fortieth-century 
man to a jiinnacle from which he will see twentieth- 
century man's religious and scientific knowledge to 
have been founded on colossal ignorance. 

And so this grand old world will jirogress, but 
always and only along lines of .ill well-defined basic 
laws and immutable immortal truths. 

'fho lines by l*rof. Carruth will cxpre.ss my meaning 
fietter than any feeble words of mine :— 

“ A tire mist and a ]>lanet, 

A crystal and a ci'll; 

A jellytisli and a saurian, 

j\nd caves vihere cave men dwell ; 

’I'lien a sense of law and biiauty. 

And a face turned from the clod— 

.Some call it Evolution-- 
And others call it God." 

Discussion. 

Tue President asked Jhof. Armstrong to propose 
a vote of thanks to Lord Ixiverhtdme. 


succession, to have given a nturow interpretation of 
science, but instead they had wisely taken science i 
as meaning wisdom, real knowledge, vital knowledge, 
knowledge made eftoctivo. Let them just consider. ] 
what Lord Leverhulrae had done. A man who hadf 
made the experiments he had made, experiments on a' i 
very large scale, more often than not with success, , 
must he possessed of the scientific mind, must have 
the gift of imagination, must bo a logician, a man 
worthy to be called into the fraternity of science. 

Viscount Leverhulmc had done them the honour of 
accepting the awurd of the Messel Medal in recog¬ 
nition of his services to science in making it available 
lor the jmblic good by the exercise of his gift of 
imagination and of bis all - compelling organising 
power. He bad that day been given tho hVeedon 
of their (Corporation ; they asked him heneefortb( 
to l>e a wanior in their ranks. He had organised' 
an industry; they asked him to help them organisf 
their science, and aid them in bringing together tlu. 
various uiiassoeiated, if not scattered, conflicting 
elements, and in uniting them under one flag undt* 
one roof. I 

It was not necessary to ask the members to returir 
their thanks to I,ord Leverhulmc. They had don» 
so aln-ady in a very marked manner, and he vviA 
sure that Lord Ixiverhulrne would go from the meet iiiL; 
with the feeling that he had indeed done a great woiMt 
on behalf of tl>e Society. K 

Lord Leverhwlhe said that he was overwhelm W il 
by the far too generous words they had appUed I’lu 
him in proposing the vote of thanks, and he was ver,n 
(smsoious of his nnvvortluness of them. Ho wlcfr 
very grateful for the patient hearing they had givciil 
him in dealing with a subjeot he had found, when he 
had come to attempt to deal with it, to be overwhctni 
ing. The object he had had in view in undertakiii, 
tho task would have been accomplished beyond 
wildest ambition if it snceoeded, in a world of indur 
during tho twentieth century, in securing atUmtion 
consideration to the man behind the machine., 
the nineteenth century the attention of industry, 
been devoted to the machines. He, believed tli^ 
the twentieth century onwards their greatest ach^ 
ment would lx; 1 o ])ay even more attention to the, 
behind the inaehiiie than to the machine itself. 


Proe. H. E. Armstrong s.aid that they had just 
li.stened to a very remarkable address, one which was 
destined to be heard not only in tho Society but 
throughout the world. Lord Leverhulme had not 
only shown himself to be a philosopher, but a seientifie 
Gliristian, ami bis address had lieen extraordinarily 
full of literary charm. -Ho had coined a very remark¬ 
able jibrase, a very biting phrase, wlneli was likely 
to live, in speaking of the (Shureh s maladministration 
of tho Biblei,, 

Ho beliqyed that the original donor of this lecture¬ 
ship would have looked upon their cluiice of the 
Medallist as the greatest step forward the Society 
had ever -Jaken towards achieving its inevitable 
purpo.se, that of uniting chemical science with indus¬ 
try, in loading (he two to march a.s twin hrothors with 
only one end in view. It would have been easy 
fr,*ve maintained an academic 


A MODIFIED THERMO.REGULATOR 


ay j, HUME, a. SC'., a.i.c. 


mi 


For certain dilatometrio experiments it w t 
necessary to have .some means of keeping the tec^ 
perature of a water-bath constant for long peri'"^ 
after successive small inoreases of temperature. 1^ 
tliis end a thermo-regulator was devised, as sliow)^ 
in tlie diagram. 

To a thermo-regulator of tho usual type for co 
heating a side-tube was attached at A, carrMH 
two stop-cocks, B and C, and extending to ai«iu 
1 in. above tho level of I). r 

The apparatus was filled at atmospheric temi« ij. 
ture 'with toluene and mercury to the extent sIid"': 
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anieraod iu a bath at a temperature below the 
west temperature required for tbe experiments, 
1(1 the stop-cock, B, was opened slightly. (As 
le temperature required was below atmospheric, 
lore mercury flowed into the tube, Al).) When 
10 mercury rose to D, the cock, B, was closed, 
lie bulb, P, was then immersed in the bath to be 
(cd for the cxjieriments, and was connected to the 
IS supply and to the burner. The by-pass, G, 
as oiicned very slightly and the burner lighted, 
s the apparatus was set for a temjxiraturo lower 





0 





Itlie fir.st working tempmature, mercury bad to 
[awn olf, and this was done by o})(;ning cock C 
. The lewl of the mercury at 1) w'as allowed 
JtW very slightly and cock C was clo.scd. The 
^latiire of the bath was then allowed to rise 
i^far as it would, and the process repi'atcd till the 
-aired temperature was reached. During this 
lliininary adjustment, a rough calibration was 
jdc by sticking a narrow strip of paper on the 
pe at ]), and markmg the level to which the 
jrciiry fell and noting the eon.se(xuent rise in 
.qieraturo of the bath, it was then a simple 
liter to raise the temperature by any amount 
mu to a tenth of a degree at a time, and to keep 
|constant for any required length of time. 'The 
|rmometer used was graduated in tenths of a 
_'p'ee, and could be read to 0-02'', and on this no 
nation in the temperature of the bath could be 


noted, once equilihriiam was reaebed after each 
alteration of the mercury level. 

It was found to be difficult to manipulate the 
cock, 0, so os to draw off a small enough quantity 
of mercury, so a short length of ndjber pressure- 
tubing, H, was plugged at oni' end and slipped on to 
the nozzle below G. The nozzle was previously 
filled with mercury and tbe tubing was put ou, 
using a piece of fine copper wire to idlow air to 
e.soaix', as is done in conuceting up gas bui<;ttes and 
pipettes. When it was nece.ssary to raises tlie bath 
temperature, ties cock, C, was ojx’ned and the 
pressure tubing, H, pulled rlowmwaids to a slight 
extent, causing the mercury at 1) to fall. If it 
fell too far, it could bo raised accurately to any 
desired level by pinching the ju'essure tubing and 
then closing the stoji-cock. 

If the necessity oocniTed to lower the temperature, 
mercury was admitted through 13, till the level at 
D was t(X) high. Then fine acljustmont was obtained 
by using tbe c(x?k, C, and the pressure-tubing, H. 

When the regulator w(uj used over a great range 
of temptu'ature, a \)oint was reached where tbe tube, 
K, could not pas.s sufficient gas. To ov-ercomc this 
difficulty an ctisily confrolled by-pass valve, as 
shown at G, was fitted in place of the usual serew- 
elip and rubber-tubing. 'Tliis valve was made 
by taking a piece of wide glass tubing with a side- 
fube, an(i fixing into one end of it wiili sealuig wax 
a nut, L, with a bolt, M. To the point of the bolt 
was fixed with pressure-tubing a very gradually 
Inpering piece of glass rod, N, which was ground 
into the end of the glass tub(!, O. By means of this 
valve, the rate of flow of gas could bo altered by very 
small amounts. 

Tlie apparatus was used with gieat suecc'ss over 
a range of tmiipcrature from 6° to 40“. For tem¬ 
peratures below' 20° tapAvater at 4-5'’ to was run 
into the bath, using a constant-level siphon inflow, 
and water was nm out by means of a comstant- 
Icvel sijihon outflow. This coastnnt flow of cold 
water through the bath, working in eonjiinction with 
the flame controlled by tbe thermo-regulator, kept 
the temperature constant within the limits men- 
tioiK'd. 'The bath contained about 12 litres of water, 
and W'as, of course, fitted with an efficient stirrer. 

When working at temperatureB below atmospheric, 
drops of <am(leii.sed moisture from tiie under-side oi 
the bath frequently extinguished the flame, until 
it was ]irotected by a small disc of tin-j)latc sup¬ 
ported about 2h in. directly above it. 

'I'he LIniversity, 

Leeds. 


THE ANALYSIS OF COMMERCIAL BUTYL 
ALCOHOL. 

HA' C. 11. Sl’IIiUS, M.A., B.SC. 

At one jx'riod butyl alcohol, from the butyl 
alcoliol-aeetono fermentation, Aias marketed in a 
h.A'drous form nominally containing Otl'Jo by A'olumo 
of butyl alcohol. 'This eomniereial alcoliol con¬ 
tained, besides Avater, acetone and ethyl alcohol 
as impurities ; also isopropyl alcohol aa as sometimes 
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})resont. The product varied in composition bctweer\ 
fairly wide limits. The following figures represent 
the compositions of two samples :— 

Composition by voliiiiiu. 

A. H. 

Butyl alcohol .. .. .. 85 0 .. 00 U 

Kthyl alcohol . 70 .. 25 

Acftone . 10 ,. !•(► 

Wat*5r . 70 .. 65 

The jjrescnce of ethyl alcohol and acetone renders 
the determination of the butyl alcohol by ordinary 
fractionation and dehydration j)rocesse8 exceedingly 
tedious and at the best unreliable. Indeed one 
process, rei)utctl to give accurate results and taking 
a day or more, revealed the presence of ethyl alcohol 
in a synthetic mixture free from it. The main 
difliculty jx'rhaps arises from the apparent impossi¬ 
bility of separating ethyl alcohol, b.p. 78°, from 
the coastant boiling ]>oint mixture of butyl alcohol 
and water, b.p. 92°, even with the most efiicient still- 
heads. 

Some preliminary exjjeriments showed that butyl 
alcohol could be determined reasonably accurately 
by a process of distillation with benzene. The 
work, however, was it\tcrrupted before the method 
had been exhaustively tested. Since butyl alcohol 
is now a solvent produced on a considerable scale, 
it is thought that the publication of the results 
obtained may be of use. 

Young and Fortcy (Chcra. Soc. Trans., 1902, 81‘ 
739) describe the following mixtures of constant 
boiling point:—• 


ConsUtiicut. 

B.p. 

Percentage comiKwltlon by weight. 
Ale««hol. Benzene. Water. 

Utliyl alcohol, benzene, water 

64 86® 

.. 18 C> 

. 74 1 

7 4 

KUtyl alcohol, Ix-nzeno 
iBOfiropyl alcohol, benzene, 

08 24® 

.. 32 30 . 

. 67-64 .. 

— 

water 

Cfl-51® 

. 10-7 . 

. 73 8 

7 5 

l8opn.>|)yl alcohol, benzene .. 

7192® 

.. 33 3 

. 66 7 

.—. 

Benzene, water 

69 25® 


. 9117 ., 

. 8 83 


On the other hand, butyl alcohol forms neither 
a ternary constant-boiling mixture with benzene and 
water nor a binary mixture with benzene.* All the 
above boiling [loinls are well below that of benzene 
and that of the constant-boiling mixture of butyl 
alcohol and water; so that if sufficient benzene 
be added to crude butyl alcohol and the mixture 
fractionated, all the lower alcohols and the water 
(and also the acetone) should pass ov'cr before any 
butyl alcohol distils and the latter would then 
only have to be separated from any excess of benzene 
that has been employed. This should be an ca-sy 
matter with over 36° difference in the boiling points. 
Further the weight of liquid left in the still, after 
distilling to the mean temperature between the 
boiling points of butyl alcohol and benzejie, should 
bo equal to the weight of butyl alcohol present 

•fYoimt? aiKl Tort'-y show tlmt Isobutyl altphol, b.p. 108 00®, dot-a not 
form a tcnuiiy coiihtunt-boillnt? mixtiiro u&d that the binary mixture of 
benzene ami biobutyl alculiol boil.8 at 70 54®,' Butyl alcohol woiihl thiTcl'ore 
not bo exiKJctcU to forui cither a binary or a t^rniiry constant-boiling mixture. 


In the sample (Young and Fortey, ibid., 1902, 81 , 
752). I 

Method.—A suitable weighed quantity (100 c.c.) ' 
of the alcohol is mixed with a suitable weighed 
quantity of benzene and the mixture slowly frac¬ 
tionated through an efficient still-head. The dis- , 
tillato up to 100° is weighed. The weight of the 
butyl alcohol present in the original sample is the 
difference between the weight of the benzene and 
crude butyl alcohol and the weight of the distillate i 
to 100.° 1 

The amount of benzene to bo added must be.{ 
gauged by the specific gravity of the sample, whiclw 
gives some idea as to tho water content. 100 c.c, 
of benzene will carry over 8'42 c.c. of water in th^ 
absence of ethyl alcohol, and 8-7 c.c. of water ar,, 

27 c.c. of ethyl alcohol if ethyl alcohol is preseni, 
Tho process may also be used in the preparation 
of anhydrous butyl alcohol. 

Experimental. ; 

The following experiments were carried out with 
a Raschig column 68 cm. long. The rate of dis¬ 
tillation was 30—40 drops per minute, except in' 
oxpt. 1, w’here tho rate was 20—30 drops per minute. 

Weight of ^ 


Composition of liquid. 

Kenzene 

aJdiHl. 

Total 

weight. 

Distil¬ 
late to 
100®. 

butyl alcohol. 
By Actually 
dlff. present 

Butyl alcohol 

.. 81^i 

R. 

44-4 

R. 
125 6 

R. 

44 8 

R. 

80 8 

'sf's/ 

Butyl alcohol 
Water 

.. 812 1 
.. 0 95 1 

133-55 

224 7 

144-4 

80-3 

81-a'-' 

Butyl alcohol 
Water 

Ethyl alcohol 

.. 811 \ 

.. 9-95 \ 

.. 3 05 j 

133-45 

228 45 

147 4 

81-05 

n. 

81 tCt 

Butyl alcohol 
Water 

Ktlivl alcohol 
AceUmo 

.. 8115'1 
.. 9-95 1 

4 0/ 

40 1 

133-2 

232-3 

152-05 

80 25 

f*' 

81-1.1 


There is an extremely rapid rise of temperatui'. 
between 80° and 117°. The rate of distillation w)i,'_ 
of course, de|Kind on the elfioiency of the still-hci 
Thus with tho above column a rate of 1-2 dn 
per second does not give such a good separat 
of the benzene and butyl alcohol. It will be 
served that tho method gives the content of b^’"’ 
alcohol with an error of le.sa than 1%. 

To determine the low'er alcohols and acet^^® 
the benzene distillate can be treated as deserr*® 
by Young and Fortoy {loc. cit.). Tho acetone®^ 
the aqueous solution thereby obtained can be dc®” 
mined by any of tho standard methods, whilst '’1^ 
alcohol can bo determined by means of the ta 
of Bushill (J., 1923, 216 t). 

These experiments were carried out at H.M, 
Chiswick Laboratory, D.E.S., during 1917, and th< 
author’s thanks are duo to Prof. J. T. Hewitt, tlu- 
director of tho laboratory, for his helpful advice 
and for permission to publish those results. 
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TRANSACTIONS 


HE ACTION OF AQUEOUS SULPHUROUS 
ACID ON LIGNOCELLULOSE. 

HV C. F. CROSS AND A. ENGELSTAU. 

'I’lio production of wood cellulose (pulp) by the 
.-iul)>liite ))roees.s may bo regarded as having been 
'Published as an industry in 1884 ; the retrospect 
Mo years of extension and development justities 
Jeritieal estimate of the industry as still lacking 
r seientitic foundatioi\. Notwithstanding the 
|hievements of the pioneers and the fruitful work 
I a long succession of distinguished technologists, 
je present-day industry can only be recognised as an 
!a bora led triumph of chemical engineering. 

I'liie ]>rimary faidois of the process, which are in 
: main of the domain of pure ehernisiry, remain 
Iclincil, that is. in such terms as conform with 
[st princi))les, and would be .s(d. out in texlbor)k 
till as the ultimate facts and the basis of the 
Jiistry in the scientific sense. In evidence, we 
t'C only to compare the treatises dealing with the 
.■jirv- of which we need only cite the most 
nt. “ SuHitzellstotf,” by llichard Dieekmann, 
in, 1023,* with tho.se which deal, r.g., with the 
si l ies of fats, oils and soaps, of starch, sugars, 
fermentation, and more particularly with the 
ideal literaturi' of synthetio products, 
lat, the basis of the process and the industry is 
ly empirical is shown in the methods employed 
actory control of the main operation These 
lot basi'd u])on the ei'llulo.se or main product, 
pen the lignone-eomplex (by-product), nor upon 
rect reaction (sulphonation) which conditions its 
ition from the cellulose in the .soluble form : 
)on indirect observations ujion the inorganic 
ts employed which more or le.s.s, or approxi- 
iiieasuri the progre.ss of the reaction in 
gestcr in terms of active reagents (iSOo (taO) 
S)|,J)eai ing, or converted into new combined fonns. 
a the “ Mitacherlich ” test of the liquor 
oil sample) consists in adding aijimonia and 
ingthe volumcof precipitated calcium sulphite : 
[iKst. is criticised and modified by Ooman, who 
a .solution of calcium chloriiie (3%) made 
ikaline with ammonia, which is calculated to 
recipitale not only the lime in combination as 
jsul])liitc, but the free sulphur dioxide .still pre.s('nt 
so as calcium sulphite. These tests and the 
l'er('nce.s from them have been diseus.sed by Klason, 
aeggliind, Hartof and others, with an accumulation 
J teelinical literature, in a sense, out of proportion 
hli a matter of only indirect import. 

Moreover, the discussion rather turns upon the 
iiutrol of the process for the avoidance of defective 

* 1<'I, II of " To'.lmlk und Praxis dor Papicrtohrlkatlon " noiscr (Dirm- 
iidt) jiubllshcd by O. Ll-i or, IloTliii. 


line.s of reaction, than for the. maintenance of the 
normal optimum. It is an obvious criticism that this 
must bo secured on posit iv'o lines, and primarily on 
the progressive resolution of the lignoeellulose, 
measured in tenns of factors which can bo accu¬ 
rately estimated. In this direction nothing is 
simpler than to measure the. residual lignono in the 
blow'-off samples of pulp The washed pulp reduced 
to a standard w'elness by pressure is chlorinated, 
and after full reaction, the hydrochloric acid formed 
is determined by titration. In the inve-sligations 
which are the subject of this paper this test has been 
found to furnish the basis of a close control, and 
associated with the determination of the sp. gr. of 
the liquor, simultaneously blown oil' and freed from 
sulphur dioxide by boiling, to giv'o complete and 
adequate representation of the progress of the 
digestion proce.ss. 

In these investigations w'e hav'e first set ourselves 
the task of ascertaining what arc in eflect the reac¬ 
tions which take place between the lignono eoniple.x 
of coniferous wood (lignoeellulose) and aqueous 
sulphurous acid. 

from a review of the literature it appears that 
such systematic investigation, notwillwtanding its 
fundamental importance, has never been under¬ 
taken: not oidy so, but even the t,ext books, and 
the lending authorities in this branch of technology 
arc at variance in their statements on the siihjeet. 
We cite the foilowing :— 

(1. Schwalbe (“ (themic der (Vllulose,” 1911) 
states, as known, from the patents and publications 
of Pictet and Brelaz (1883—188.5) that a .5-7% .solu¬ 
tion of S(\.Aq at a range of temperature 8S"-I00^ 
attacks wood completely, only the cellulose remaining 
undi.s.solved, but that “ earboni.sation ” of the 
cellulose takes place with extraordinary ease, even 
at tlO°, since the sulphuric acid produced attiwics the 
cellulose at the pressure employed. The mention 
of this process occurs in connexion with the Ola-ssea 
method of treating wood with aqueous sulphurous 
acid for the production of ft-rmentable carbohy- 
drali'S, and the context carries the suggestion that, 
as the only ditferenees bctvveim the conditions of the 
two treatments are those of intensity, the I’ictet 
resolution de|)ends upon the intensification of the 
hydrolytic and deoxidising actions of the sulphur 
dioxide, with a contribution to the formir by the 
sulphuric acid produced. 

The author, it. should be stated, may bo merely 
recording a mistaken view for which we (Cro.ss and 
Bovan) may be responsible, for in our treatment of the 
Pictet-Breiaz proce.ss (1885) the information supplied 
to us did not warrant the adoption of a direct aul- 
phonation of the lignono complex ns the main 
reaction involved. On this particular point, more- 

i> 
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oviT, ■HO oiti^ a l.i(or niid iiioro doliiiito sfutoini'ni )iy 
if.O.-it (“ Lclirl). Chom, Tcoliiioloj'io,'’ Kd. 8, li)l4, 
p. 47r>) : - 

“ (SoliwollifioMliuro filli'iii so)ilir.‘'.'4l llol/ niolit 
priiiioi'iid jmf, dor Kidk isl iiotio /.iir Hildiirig dos 
SiilloD.stdzo.s mid 7 , 111 ' Xoiil I'.ilisat ion dor stols viirlian- 
doiioii tSoliwrfoIhaiiro \vo!o]io als froi hmiro <loil 
Zi'ilstolT KollU.il'/.l'll wiii'do 

Oil llio (>tlior hand, A. Kloiii (V< rli. /ollstod’ 
I’lipior (‘lii'iii , I'.ios, ]i. ad) inahoH tlic I'cnoral stidc- 
liii'iit llial uilli I'roo siilpliiirous acid and wood suli- 
stanro, inli'iai'tioiis lake ]ilaoc of .similar ordor to 
till fSI- ftf till' lii.sulpliiU' proi'oss ; and that ill tin* 
latter an iinpiataiit fmiotion of the haso (Cat), 

IS to pion'iit .soi'oiidary roaolions and doooinposi- 
tioiis, till' jirodncis of wliioli c ause di.seoloratinn of the, 
pulp and licpior. 

'This statement, utiieh is definite and eorreet, in 
fieiieral terms, is not aeeoinpmiied liy refereiiee to 
sjieeilie iii\esti^ations, and of sneli ne can only lind 
in the literatmea note of a rescareli earried old in 
I'.ltl? Iiy Seidel (Diss., llicsdeii), ulio appeals to have 
einploied the aeid (,S<h,\i|) at inneli Ilielier eoneen- 
tratioii (l7'’;,S(h), and to liaie olitainecl very iiniier- 
feet resohitiolis of the lianoeelhllose. 

As ue aie not atleinpline a. eoniplete hihlioicrajiliy 
we ealmot not lee Ilians' piihlieatioiis, nhieh have a 
certain rele\ane\'; we hai'e cited such as have, 
conic\ed to ns the eoiiiietion that, a .syslenialie 
rein 1 estimation is re(|niied, as a eontrihntion to the 
veil foundations ot one of oiir most iiiiportant- 
iiidiisliies 'I'liis eomieiion has lieen imieh ,strength¬ 
ened hi eipeiience of the ]jresenl state of onr Know- 
ledae Cif iiood eelhilo.se. I’riilia I ill “ hisnilihite 
jmip " is a paper maker's raw mateiial, and sneh 
eontiol of (elhilo.se (pialily as the piilji makers have 
aec|nirecl, is directed by and to striietnral charac. 
terist ics 

'I'he airival of viscose, lioweier, erected ,i new 
.standaid ha.sed upon chemical eonstil ntion, and 
critical selection aecoidiiiix to this standard has 
also reve.'ded, ]ier eonira, the crc nerally low level ol 
rpialitv ill this respec I of the hisnl|ihile pulps now 
piodneed, 'I’liere is one other eoiisideralion upon 
wliieh a eritieal rei isioii of the industry is called for, 
and that is that we .still accept the iva.ste of the 
lai'cer jirojioitioii of the hy-piodiiel. as inevitahle. 
Seeinm the ini|iortance of the lim'ione eomplcoi in the 
lilant world, it remains to ns as chemists and therefore 
economists to continne onr endeavours to convert 
this present waste to iiidnstrial value. 

We hale now to record tlie preliminary results 
of onr sivlematic investinations, that is of the 
i lit el act ion o1 ,np icons snlplinrons aeid (.7-8')',', St t^) ami 
Ihehenoccllnloscs, of the.M- mainli coniferous (sjiriiee) 
iioocis, hut with incidental comparisons of heeeh and 
the simpler protolipe of the licnoeellnlo.ses, liz., 
jute. It has als'i heen neee.ssary tcr investigate the 
liehaviour of the mnmal cotton eellnlose when 
cxposc'd to the conditions of digestion both with 
aciueoiis sniphurcais acid and with the standard 
licpiors of the hisiilphite jiroeesses 

At this juncdiire, however, we have to limit this 
record, in view of recent developments which promise 
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to elucidate more conijilctely the mechanism of the 
I'caetions, and especially in regard to the prodmdioii 
of pulp or eellnlo.se. 

At the .same time to introduce and call attention, 
•as of precedent interest, to the cominnnieation of 
Dori'C and Hall which follows this, liy this record of 
a full iiiiestigation of the main by-product, the 
lignosiilphonic aeiil, it is i-stahlished clearly (1) that 
suljihonation is a direct, reaction of snliihurous a.eid; 
,as .such upon the lignonc coin[)lex, or rather a sjieeilie 
comjionent. group of the comjilev ; (2) the secondar\| 
ell'ecls, dilTerentiating the h>-prodni'ls of the sill' 
phnrons acid anil hisnljihite jiroeesses, are those j’j 
the degree of ,snl|ihonation, de-o.\idalion of (fj’ 
gi'onjis, and condensation ot the suljihonatedcom|il| 
These points may he usefully illustrated by t 
results of a reaction which we studied in the ea- 
stages of the investigation. < 

Assuming a certain eonstitiitional analogy hetivi i 
the more eharaeteristic groujiings of ligiioeellnh 
(jute) and cinnamic aldehyile, we investigated t i 
iiileraclioii of this aldehyde and arjneous snl|)huro ' 
aeid at KM)'’-11(1". ' * 

(Unnamk Hldihfdv ami aifmoas .sularltl. 
(>■;{ of the an<l 2-17 g ol S((itKil. 

1*4 ; 1) in 'M) r.r. of :i<]U(H)US solulion woiv 
fiu- L'4- iioiirs at an avotMgr toiniK-raluio of I lO ' ij.y' 
stop|KT(‘fl glass 1 u1k\ gt 

'riit' products wtMT (A) yi41i»w solution ; (B) si | 
ci'sstals in suspousa'ii ; ((-) daik (-(tlourofi in; . 

OYidontlv fusf'd at the tianpcraturo of digostii.ii. 

Of tho SO„ taken. is a.(‘eounled for in 

Innation \ii A 2-Ooli g. aji<l in C O-llili as 
B A\'as free from snljifiur and identitiisl as 
s1 \ r\ 1 ov einnaniyl alenliol. d'iu' weight, o-ziki- J 
would rejiresi'nl the ptoduetion ipf (M7(kio. ,jj 
(coii\ evsion of St k to S( p)in A was delet nn’'H 
O-HiBg. H.SO^ prodtuetl in th('. digi'stion. M 
eonihined SOiH in A was (apavidi'iit to reaction 

of ilie original aldeli\ilc. ^ 

d'hc d(-r)vali\es presf'ut weic {(/■) tho sulpl 
acid, gis'ing solultle harinni salts (»n fioiling , 
liariuiM earhoiuitc, {!>) the additivi' eoinpoinal 
aldehyde Indrogen sulphite, deeoinposeil on Im 
O f tiui total <-oiuhined, oiiedourth was in 
(ft) form. 

TIk' lilaek cake ((1) vvciglu'd 2-584 g , <>, 

original weigld of iddehsdf* fnsihk' in Matt 
HM)' and consisting of a*ini.\ture of (a>st 
aud tarrv eondeiisatiou jiroducts, it has no ti 
iiiti'n'st tliaii in completing the statistics o 
la'aelimi 

Notwithstanding the low inoh-eular ratio of 
siiiphurolis arid reacting, the dt-gu-e of vf-aetion ^ 
eonsideralile, and is e\idenefi of an intense et 
Billing relatitutship oi the aeid and tlu' act' 
aldehyde groups. Although obvious tliat hen/' 
('ll; OH groups eaunot react, tlie simple aideh_\ 
hen 7 addi 4 ivde, was put under obsmval ion un 
identieal eoiulitioiis of treatnumt. After react 
there was in> (‘videnee of change and fhe suljih 
aeid formed, in small amount, was not nuu’c- tC 
the equivalent of iho% of the aldehyde eonvet 
into alcohol. 


’i 

1 



}urnal of tha Society of Chemical fnduitry. 

Uif 1 , 11124 .] Chosm and Knghi.stad. AmoN of Aqi'kodh Sui.rnritora Arm on LioNorKrj.iTT.osE. 


Theso results will be foimil to luive a din'd bearing 
ion the iiiaiil siibjeet of this and tlie following 
iper. 'J'his main sniijeet is the siilpiionation of tlie 
Mionc complex by interaction with aipieous siil- 
iiinais acid, anil it is evident that with the 
aracteristic eonstitnent kctolu'xene grou[iH, with 
1 unsaturatod aldehydic side group, which wo 
iv'C alw'ays arlopted (tlros.s and Itevan, “ (lellulose " 
KM), p. 202), and of wtiicb cinnamic aldehyde is an 
lalogue, thi.s reactioD would lie the direct, and 
:ijor factor also of the iii.suljiliite jiroee.sses. On 
,e other hand there arc various secoialary cITiats 
dained in the industrial processes of digesting 
od with bisulphites ; and we have madi^ oliserva- 

t s of the reai'tions witli the atpicoiis and nneom- 
(1 iwid of conniounds, which may be presumed 
e pre.sent, formed or liberated ns bv-jirodiicts 
the wood complex. 

Ikxtrosi', tind ar/Mcoicv xiili)hitro)is odd. 

^extroHC H./*) ’i’^'tt g , and SO.j IfOdig. 

(1,'")() c.e. (b’tt'Xi Sf).j), i.i‘ , nio], latio approximately 
were heated for 2(i hours at 1 lO 
)f the products 1-017 g. were insoluble. Of litis 
was soluble in carbon bisulpliale and fully 
pitied as suljihur. 

(Sidyi/iai'-u.i'Vi/ec ('Ohijtoinith. 

Irect determination of SO, show'cil the formation 
■til) g. i)ctermin.ilion after eoniplete lenioval 
idiial St)._, and full oxidation gave an .ublition.il 
. Boiled with btirium carbonate in excess the 
.te contained only the barium cipiivident of the 
t acid formed (determined by distill,dion and 
ion). After oxidtdion tla; SO., in this lillrtite 
determine;! and ealeuhded to the oiigni.il 
nied to 2-0 g 

lis shows the presence of sul[)hur-ox\gen deriv- 
of by-produets, not forming salts with hariuiu 
^traces onlv of sulphonie acids 

bieakdown of the de.xiro.se is shown b\ the 
solids. 'I'liese were approximalel\ eslmi.ded 
,, and Hie loss therefore as 71) til hit g 
leteriuin 1 ! ion of the residual dcx1ro.se b\ 
itatioil anil ealeulatiiai from the alcohol 
gave f).') g. IMienv lh\dra-/.ine with one- 
nth jiart of the original gave a precipilal.(' 
cold (hydra/.one) cif t)-2;M g : also in I la- till i .ite 
10(1’ (osa/.onc), l-l)t)l g. 'I'he os.i/.iaie once 
til "d from alcohol had tup 202. 'I'he 
iroduet aecoinpanying the residual dextrose 
-d t.o the residiK-, evaporated trom llii' 
.ralised barium earboiiate solution, the appear- 
of caramel. It. was of no immediate interest 
;hara.elerise the by-products further. 

|he reai'tion.s determined arc of direct bi-aring 
[the proei'sse.s of wood digestion whether with 
illihites or the uneombined acid, 
a view of the fact that the by-product liquor 
the industrial process (bisulphite) contains 
l-d'Jfi of fermentable liexoses, and that under 
ill conditions of digestion, production of sulphur 
'served, this is more simply explained as resulting 
direct deoxidation of sulphur tlioxide by the 


$ 
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organic by-iiroducts than by the (i.ssum))tioii of 
eoniiilex interactions involving the formation and 
decomposition of acids of the polv-lhionie series. 

YVrpeiic.s anil lUjiiroii.i .siilphnroii.^i arid. 

Since the terpenes and condensed derivatives are 
eharaeteristie secondary coniponents of the wood 
coiiqilex, it was of interest to make observation of 
any interaction with the aqueous acid. 

A tube eontaining .'fl-7 g of turpentiiu' anil 27.7 e c 
of the aqueous acid (S-t)')', ,S()j) wais .sealed, and 
heated for 2ti hours a,1. I ID”. 'I'he evidenee of re.ietion 
was till' ]iresenee of sulphur, and the hydrocarbon 
was turbid Since the reaetion (.ont.iet between the 
lupieous acid and hvdroeaibon could only be small 
as in the ea.se of the ben/.aldehvde (.iii/ira), the 
|iresunied eonv'eision to eynieni' would be small 
in ainonnt. 'I'he product ion of sulphur was a delinite 
index of a second,irv reaction of this order taking 
|)l,ice in the cellulose process. 

Sonnal ci/bi/osr and aqiiinnn .<iiiljdi,nriiii': arid. 

In vdew of till- seiisilivene.ss of the eelhilosc eomjilex 
to acids, it is a /niori obvdous that anv' ae.id pioccss 
of digc.st ion of a ra vv til irons material for the sep.ii at ion 
of cellulose, must, determine a eertain degradation 
of the eelhdose in the course of its isolation, 

{a) As a. preliminary observai ion a large culling 
of a noimal tilcaelieil caheo was enclosed in an 
extc'nipori.scd cage of lead tubing, and e,x[iosed in 
a digester to the ordimiry eondilioiis of the bisul[ihile 
piocess .\l. the eoneiusion of the dige.stion, the 
|uoduet was earefiilly removed from its surrounding 
of “ boili-d chips, ” well washed and dried for exam 
Illation 'I'he cellulose w'.is converted into a. line 
powder of minute diim-nsions On analysis by the 
standaid method the follow'ing weie determined ; 
Jfoisture in air-dry state 7-.S.7'’.;,; a-eellnlose 77-.7. 
/f-eellulosi- 2D.7, y-c('lhilose l-S, calciil.ited to IDD 
of dry eelhdo.se. 

The elemeiitarv conq.iosilion was de1ermiiii-d by 
eombiistion and gave the following ligiircs e.ileiilaled 
on ash- and moisture-free substance (1 Id'-l ; 
II (i-2.')';(, ; 0(1 H|||() ) H.2) requires (_' 42-.7 , 
II (12'’;, 

{/>) Similar results wi'i'c obtained on digestion 
with the a.pu'oiis acid (S-l)'),', SO; -tree from SO,) 
,il I 111’' (pre.ssiire 0-1 kg per sq. cm ) 

{<•) 2(Mi g of bleached cotton cloth (mull) were 
digested with exeoss (ID litres) of a 2'),', SO.; solution 
at till.") ([iicssure D-22 kg per sq. ein ) for 12 hours. 
The cotton lost m weight 1.7 g, i.c., 7--7 '((j, and the 
resistance of the fabric was reduced to Il-t)”,„ of the 
original. 

In view of till',sc results it ap|)ears important to 
enipiire into the degree of degradation of the natural 
wood eelhdose, ill the course of a normal digestion 
with bisul|)hites. It is well known to technologists 
of the craft that the process requires most caretul 
ri'gul.dion in tin' last phases of the digestion to 
eonservi' the normal ojiliimmi of “strength’' in 
the pulp (libre). 

It iqipears to be an obvious inference from the 
results above deliiiled that the wood eelhdo.se, 

D 2 
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exposed as it i.s to long contact with sulplnirons 
acid at the liigh teinporat\ire of the bisulphite pro¬ 
cesses (125 ’ 145°), must la'protected in an important 

measure liy its a.ssoeialion with tlie lignone complex, 
and in proportion ns this is removcal to its final 
minimum (l-O- 20 %), the nllaek on the cellulose 
must advanc;e juiri po.s-.va. 

'I'his <liseuKsion, however, brings us to the jno.st 
important ohjeetive of our investigation, which is 
to determine the optimum of the conditions of 
eontrollmg the siilphonation of the lignoiK! by the 
iupieous acid, to the maximum of eojiversion, with 
till' least ell'eets of degradatio)i of the cellulose 
(fibre) 

For reasons .stated {-siipm) we reserve our full 
stoiv of the investigations, especially as regards the 
cellulose, or ])ulp. until we hav'e eoun)leted a new' 
series which involves new ec'nditions of action 
deduced from <inr first series of exja'rimenls. 

This iiist .series comjiriscd something like 100 
trials eariii'd out in a digester, which is a draw'ti 
steel tube, lead-lineil, with available volunre 14,(Mi0 
e.c,; this enabled us to treat KiOO g. more or less 
of sjuuee ehi|)S For such weight the digester was 
< haiged with 11 litres of the aqueous acid jiieviorrsly 
treated where sjiecitied for the tetrroval of tree 
srriphutie rtcid. 

'I'ire digester is a cylirrder arorrrrd whiih was 
wound a s|)iral of chrorue-rrickel wire earryitrg eurrent 
for the therrrro-elcetr'ic heatirrg, which give.s very 
ilose control of tcmperatirr-e arrd pressure. All the 
factors of iligestion heirrg iroted, at the conclusion 
of the digestiorr, the errtire contents of the digester 
were treated irr such a way as to give a eorrrplete 
(prantitative account of results both in liquor and 
by-prodrret. trttd jtrrl)). The pulp was examined 
rrrore esjx'cially by the method of ehlorirrrrtion arrd 
by' the deterrnirration of a- irnd /S-cellulose, anti 
irr certain cases by special methoils. 

'I'lie nrain puiqrose of our preliirritrary investigation 
being the ehreidatioir trf the reaetioirs of the digestirar 
jiroeess, irrter'est rather cerrtred iit the by-]>roduct, 
and the sujrply to Messrs. Iforee and Jlidl from 
time to tinre of such quantities as were needed 
for the investigatioir of constitrifion, with the larger 
qirantity required for testing itr relation to iirdustrial 
applications. 

Itt regard to these, a number of which Irave been 
stirdied, there ar'e also developments resulting from 
(rrr new method of digestion, and here again the 
(ompli'trr story is reser ved for the .same reason, 
\iz., that later experience of new forms of the by- 
]rr'oduct is contributirrg to the elucidation of the 
special characteristics of the complex lignonesul- 
])horrat(' in relation to the degree of condensation 
and its physierd properties a.s a colloid. 

As a record of this preliminary investigation we 
give, arr abstract of the detailed laboratory repfrrt 
of Itr. Berborn, n search chemist, who carried out 
the ojrerations. All yir'lds are calculated as dry 
products jrer ermt, original dry material. 

ficricf 1- 0.—SOj vari('<l from 7-5 to I0-5%. No 
treatment for removing 80;,. 'I'errrperature 100 "— 
115°: duration 18 ~- 6 <} hours. I’ulp: average of 


yields 45 %—varied from a free fibre* to unresolved 
chips—and in colour from yellow to b.’^own. 

Series 10 -14..SO^ 8-1—8-5%, 8 O 3 esstiinatcd, ami J 

converted io Na 2 S 04 by cquivalont Temp 

KKF -115° : Time 2(5-51 hours. Pulig;- 
average 4.2-5%. Great advance on previous 8oi7k',“ i 
regard to colour and disintegrat ion of cliips. In onV“ j 
ease equal in appearance to the standard of thei^ 
mill (bisulphite process). But all didieult to bleach 
Series 14—19.- -Conditions as above. With ban; 
wood (asjH.>u) and jute fibre, i.e,., other type.s of ligno 
cellulose. The cITeets were similar. Jute full 
resolved to ultimate fibres (yield 55% only) with'* 
0% 8 (\Aq at 110“- -15 hours' digestion. 

Series 20 - 42.—Spruce wood (ohi|)s). SOj at 6'5 
8-5%. 'I'reated for 8 O 3 to Na^St.ij. Time varie' 


12 to 48 hoins.'j 
■e.solution of wooi'r 


4-5‘!{, (as in bisulph) 
140°, 11 to 12 ho.ier 




especially in the phase < 1(K)° 

Bul]> yields average 47’5%, but 
mo.stlv incomifiefe. 

Series 4.'!- 44 .- 80,3 4-1 
liquors) - 'I'cnip. ; 110° to 

Pulp: very imperfect--wood mostly unresolvaal’le 

Series 45— ,50. With hisulphile liguoras used 
-4-5% total 8 O 2 0-5% combined ((!!aO). TnV^'^ 
w'cre aetuiilly tc.sts of elli(ucney of the laboratie B . 
digester and conditions, and a-s the results in pulpf 'If 
efi'ect were very inferior to those of the mill digester 8 .-,^ 
it was evident that reaction-mass and the eonditiil -7ft 
of circulation of the li(pior have to be leckoned w* 
ns factors. It was therefore important to carry 1 '’‘ 01 ^ 
ttie SO.^Aq <ligestion under mill conditions ( 7 -hAlh 
digester). 'I’he digc'sler with the charge of clu,), 
and the e()m|)len\ent of solution |>rcpared by absorbs'.,,(id 
SOj blowui off from bi.sulphite (iigesters in wfv, ,8 
(7-i'){, 8 O 2 ) was kept under close observation dur,iW,^) 
the digestion (28 hours), the re.sults of analylijj^y, 
(blow'-oif samples) at 2 hour intervals being recoix*. 
for future eojtiparlsons. ; 

The piiliiing effects were satisfactory; (he wl. 
charge was finished through the mill operatio/ 
tliere were no “ screenings ” ; the finished . 
.slieet.s from the dryers wcue of good fibre qual 
the colour, however, was low and in bleaching 
consumption of “ chlorine ” was outside the eeon 
litnit. 

Serie.s 51— G3.—Reverting (o the laboratory C( 
tioiw, the pulp produced under the ojfiiinum et 
tions [ueviously determined wa.s washed and retu^ 
to tlie digesti'r for short treatment with no. 
sodium sulphite (varied from OT to 50% Na^ 

2 hours up to 140°. Determination of yicFTW 
showed a progressive reduction from 47-5 to 41-5% ; 
with, however, an increased resistance to the mercer¬ 
ising te.st (l7-5%NaOH), viz., from 91-5 to 93-2. 

'J'he degree of j)urilication of the cellulose, however, 
was still unsatisfactory. 

A mixed process («) with the aqueous acid, (h) with 
the neutial .sulphite (Na. 3 S 03 ), carried out as aboxe 
but without washing the pulp, gave similar re.su|fc| 
w'ith no advance in the degree of purification of 
cellulose. 

Series 03- -70. -Observations wore made to det^ 
mine the influence of the degree of subdivision of t? 
wood sulistance ; e.g., “mechanical wood pulp” 
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iimnd spruce), (2) graded saw dust, and (1$) wood 
leal. In tlie.so fornrs the attack cxtciulcd in a very 
Kirkcd degree to the cellulose, without facilitating 
le specific lignone reaction of sulphonation. The 
■suits are of some theoretical importance in regard 
I the constitution of the lignoccllulose complex ; the 
larked change of reaction relationship to the acid 
etci'inincd by mechanical subdivision is a new [loint 
f evidence, of a physically constituted lignocellulose. 
In regard to the practical purpose of a pulping 
ocess it is clear that the standard fonn of “ chips ’’ 
he optimum mechanical preparation of the wooil. 
I the meantime a special digester of T8 cb. m. 
tuiity constructed on the exact plan of (he 7 15 ton 
isters '. the mill had been installed. tVith 
ges 4 'AtOO kg. of spruce chips the scale of opera- 
s t^^iished a close comparison in regard to the 
and reaction in the digester, with the results 
<■ ordinary mill process. In a series of ojierations, 
ly followed by way of control analysis of blow-off 
"^■#CH (liquor and pulp), the working advantages and 
f mtions of the process have been exactly defined, 
important result of the change of condition 
the laboratory dige.ster -of small ca^iacity, 
lined, and with no circulation of the digestion 
r, was the small observed increase in the SO., 
[uccd. This was from the 0-0 (by treatment of 
iquors) to 1-0—l'3g. per litre; whereas in the 
■atory process the increases, always a multiple 
e above, reached in some cases 8-5 g. per litre, 
e actual mode of action of sulphuric acid involves 
inber of factors which require investigation; 
as the textbooks are satistied with comprehen- 
lit loose descri|)tions of cITi'cts, ascribed to the 
mt without such investigation (.svipra). 
improvement in regard to this factor no doub* 
bated to the general improvement of the 
iS us a pulping process, over the laboratory 


(11 




ri, 

ml 


I improvement was confirmed by further opera- 
pn the mill digesters of 7 tons capacity, 
lin the close study of the operations on the 
ed scale we wt re able to ilctine a jioint or phase 
Inarked a limit of reaction, and at the same time 
roduce a new factor of reaction, which has 
lined another and more favourable attack from 


above brief outline of systematic rcscareh 
s by implication the logical steyis of dcveloji- 
the present position of controlled treatment 
jirocess. 

suits of the further investigations of the 
ind the process in terms of ynoducts (eelhi- 
lignone derivatives) are, however, re.scrvcd 
ater communication. 

|tho pleasant duty of acknowledging the 
illaboration of Dr. B. Berbom, we would 
hat he has been jicrsonally responsible for the 
'US work of the programme of laboratory 
ch outlined in the paper, 
also acknowledge the eflicicnt work of Mr. E. 
rystall in the above, and in the investigations 
^ded in tho following paper. 


The above researches plunneil in 1921 were started 
in February, 1922, and represent an important section 
of tho plan of critical revision, for which the Ivatham 
Fellowship wa-s instituted. 

Since tho Fellowship fell vacant in lt)23, Mr. Hall 
was ayipointed, and as Dr. Doree offered to associate, 
himself with the research work, it was a favourable 
oiqiortunity for e.xtending the investigations of the 
constitution of lignoeellulo.ses in which we have been 
associated ((k’oss and Doree, “ Researches on (lellu- 
lo.se,■’ IV., 1922). 

The work recorded in the following paper is a worthy 
fulfilment of the jmrpo.se of the I'VIlowship. 

3 4, Mew Court, 

JjoTulon, W.C., 
and Ny gat'd, 

Vardal, Morway. 


THE LIGNOSULPHONIC ACID OBTAINED 
BY THE ACTION OF SULPHUROUS ACID 
ON SPRUCE WOOD. 

JiV CHAEI.K.S DOllKE AND LESLIE W\\A. (lAlthdlH FcllolC, 

1923-24.) 

In the ordinary bLsuljihite jirocess the wood is 
resolved by the action of calcium bisulphile at 119" 
159° tho lignone apjiearing in solution as a calcium 
ligno.sulphonate, but it has hitherto not been con 
sidered jiossiblo to effect a satisfaetory resolution 
with sulphurous acid alone unless a certain jirojiortion 
of a base is jircscnt. In fact, it is generally held that 
the basic oxide (CaD, MgO, Na/)) is the deter¬ 
mining factor of the sulphonation reaction. 

A process has, liowever, recently been develojM'd 
tinder the jiatcnts of C. F. Cross and A. Engelstad 
(E.I*. 12,043, H)22), in which spruce wood is heated 
with a 7% solution of sulphurous acid, jireviouslv 
freed from siiljihurie acid, at 190°- 119°, with 
satisfactory results. The jiatent relates ehietly to 
the sjjccitic characteristics of the by-jiroduct litjuor 
anti of its main coiLstituent, which offer advantages 
in resjiect of technical industrial ajijilications. The 
matter was jirosecuted in the.se directions only after 
it had been established that the main reaction in the 
digestion jiroce.ss is a siiljihonation of the lignone 
comjilex, a fact which is in opjiosition to the cate¬ 
gorical stati'inents of leading authorities. 

The low temjierature of the digestion (below' 
119"), and the apparent simplicity of this method 
of resolution, led us to hope that tho free ligno- 
suljilionie acid thus obtained would afford a simple 
and le.ss condensed material for an investigation 
into the nature and constitution of wood lignone 
than tho complex by-product of tho bisul|ihite 
jirocesses upon which ail previous work has been ilonc. 
The results obtained are given in the present paper. 

The new liquor, on preliminary investigation, was 
found to ditfer from calcium bisuljihite liquor in 
its tanning qualities and in its cajiacity to form gels. 
It may be mentioned that in addition to the ligno- 
sulphonic acid, or its salts, both dextrinous and 
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siiDiir suli-<tiiiu’Ds, oii'an'u' aciils and, in tiie c-aHc of 
llii- iirw li((nor, considcialilc nuanlilit'.s of free 
snl|ihuiii' acid ai<' [ircscnt. 

It inicht 1)0 aifiiicd, as lias been ilonc by Wisli- 
coniis (Roll-Z , l!(2(), 27, 2011), tliat the linnono 
ennsthuont isolalcd from llic licnocclInloscH in lids 
way, or bv diDcsIion willi sodium hydroxide, as lor 
oxani|ili‘ uitli llio straw liynin of HccUmaim, J^icsebo, 
and Lclnnann (Z anyew ('hem , 1!)21, 34, 235), 
ainl t he lla\ henin of l’o«ell and \Vldt1aker (.I. ('hi'iii. 
Soe , 11(24, 125. :ia) could not, eonsidorinf^ the eom- 
|ilexit e of the |ilant substance, ever be homogeneous. 
In all these ea.ses, however, a produet has been ob¬ 
tained which, after such puiilieation as i.s jiossihle, 
passes throiieh a .series ot ehmideal ehaiiyes appar¬ 
ently as 11 deliinte lompo'und. 'I'he eoiujiosition 
ol the vaiioiis lienosulphoide acids obtained by 
dilTereiit workers varies eonsiderablv, how'ever, as 
shown in the following table.— 

Table J. 

ef the 

Mil{>hi>tii< 
t < iiti)Haiiii! 

I iiiijHiiy }ili<l'I'tillt M's, \iiinli li C.^H,,,(),> 

‘'(•itlf I, Mill 'h I tin i.iv\ Mila , 7, 1 

NfM't l>, , iJtiflmni 11. l-'Wl! 

Isl.i-Dii. \iK Jwiii , Alin (iiv'l, IlMiSj 3, 

^o i> L . . 

r,„||,,(i,> I’..I 

Mduii.iri, <.'i1|iiK,ovh1u'1ii , I'Jll, 2, 11, 0'.‘, 

lIoaiK mill I'uths, , lyi"’, 39, I, Ha 

Konli/, (-Vllulo'*'•<li<’m , 2, 103, .. ^’ 1 ^ 11411 ^^.^ 4 ^'^ 

'I'Ik' usual methods of purineation einploved with 
ealeiuni liisulphite Ikpiors eonsi.st in Iraetioiial 
precipitation with sulphuric acid, or with salt solu¬ 
tions, fractionation of the baiiuni salts, etc. 

Takint; advantace of the colloidal ehaiaetei' of 
liiiiiosulplionic acid, we employed for the preliminary 
])urilieation ot the sulphurous acid liipioi' anti isola¬ 
tion of the main by-]iroduet, a ])rolonDed dialysi.s 
whereby some 40"i, of the total solids jire.seiit weie 
removi'd and a lienosuljihonic aeitl free from sul- 
jihuric acid, hexo.ses, and [lentosans was obtained, 
eonipletely water-soluble, if dried at 40" (see 
p. 2t>0'l'). 'The acid after fraet ionation laid the unit 
formula ('■jriH.iol^ia'^) uiethoxyl groupings being 

pn.seiit. 'This unit persisted throughout a 

senes ol t ran.sforniat ions. 

As will be seen from Tabli- 1 , this eom|)osition 
agrei's with the old formula of LiiuLsay and Tolleiis, 
but dillers from the modern one.s 'The dillerente, 
however, lies eliielly in the lower jK-rcentage content 
of sulphur, vi/, 0-0 as again.st apiiroximately V-ll'V,', 
(Klason). A portion of the sulpiliur in tluvse acids 
is stated by iifelander to be combiiu'd a.s suljihite 
ester. In aeeordanee with this the puriTied acid 
used by us on leduetioii with zinc and hydroehloric 
acid yielded of the total sulphur present a.s 

jiydrogen sulphide If this be taken as a measure 
of suljihite ester its amount is therefore not great. 

Kliuson has stated (Her, 1!»20, 53, | B|, IHtid) that 
the ealeium bisulphite liipiors contain siilphonates 
of an a-lignin CjoH2o^l|i (aldehyde) and a ^-lignin 
(acid). I'ine lignosulphonic acid was found 


N iiMitu I <>! 
Jilt t IloW I 

gi.mjtliig's 


Cd I 
(d. I 


4 

1 

3 


1o consist iipj>foxitn;it(‘ly of (iO'J,, <»f a- uiul 4(j% of 
lli(‘ /^-coni|nmml. Thesf* uric scpaiutcd by iitilisinj.! 
the ea|)aeity of the a-lignin to form an in.soluble 
eom|iound with /f najilithvlamine. In repi'ating this 
method of fractionation on a large scale with the 
acid ('3„H.,„()„S, we found that at least 90% react,ed 
as (i-lignin, which is additional evidence of the 
homogeiieit V of the acid obtained by the new process, 
and points to some re.semblanec in properties ti 
a-lignin If the siiliihonie derivative of ll2o^l2(/^6 
assumed to be II.«,<),,.S, this formula would become, 
caleiilateil on a" ('.,“'unit ('.,6H.,(,0,...S,.,, a.s compared 
with the ('21,11 ,.,found by us. 

We have thus to take into account Klason s 
constitutional foiinula for a-lignin, which Ls ilerived 
Iromthe supposv'd condensation ol two inoleeiiU's oj 
eoniferyl aldehyde to a compound of the followilif! 
structure ; 

CH-dH <X'ir2(iH(lJl(0H)-(;CH— (bCIl:' 

t; II II I ^ 

Oll ('l'(OMe);(:H ()- - - (U'((.)Me):(.!H 

which it will be noted is ol (lurelj' aromatic typt- 
[n attempting further to eonneet the C.^,, a'-.- 
with derivatives lU’eviously obtained, we reeal »i 
the action of baryta water on the barium si,,v 
obtained from bisulphite liipior, studied by Mo^ 1 
anil Kuchs (Monatsh , 192(1, 41, 215). A nuniyy 
of new barium salts were formed which were insohi.| 
in water, and of eomplicatevl composition, buty 
addition there W'a.s isolated one eharaeteristic aohu^ 
barium salt possessing marked tanning quality 
the vields varying from 39 to 90% of the ti j." 
The atomic ratio of Ha to S in this salt was 1,W 
In re))eating this e.xpmiment on the (% acidiV 
obtained a similar soluble barium salt, but the yly’^ 
was only 11"/,, and the atomic ratio Ha to h f 
approximately 2 : 1 (see |). 2(il T). p 

We mav summarise the results obtaineil froif, - 
examination of the reactions ami derivatives ojj 
acid ('2 ,,,H,.,„(>i. 2)S described in the experimental 
ill the following formula ;— 

(',iHi^(b(S(),,H)(OH)2((T1.2011)((dTOH)((.:HO)( 

Till’ probable prcsmicc in tht‘ eoiiqilex of the grou 
shown, miables the whoh) of the oxygen pri’sei | 
la* accounted bir with the exeiqition of two 1 
which in the light of previous evidence may w 
present in a ])yrone nucleus. 

in the further inve.stigation of the by-prod 
regard to con.stitution useful results wer, 
from a study of the action of dilute n c..i' 
l^revious work has showui that lignin reiA.td' w'it 
nitric acid. 'Thus (Temaii (hl.H. 103,(i.5l, 1917) h 
oxidation of bisulphite liquors found that a substam 
containing nitiogeii was precipitated which could I: 
used for dvestulf purposes. Howell and Whittaki 
(.1. Chein Soe., 1924, 125, 359) state that llax ligm 
(i.solated by mi'aris of caustic soda solution) wire 
treated with eoneentrated nitric and sulphuric acic 
at 0", gave a nitro compound soluble in alcohi 
and acetone. Extensive oxidation took place ev 
at this temperature, the empirical change beia 
represented by the transfonnation of the ligm 
C15H48O1.) iuto The original ligm 
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iitaitR'c) foul' iiu'tliiixyl and tivo li^dnixy) gi'oiip- 
^s, whfiaas tliu nitro coiuiKinnd cniitaiiK'd tlnvu 
i lliovyJ and liyilrnwl f'roujnnys. 

IdscliiT and Schrader ((Ics. Ahli. Kcnnt. Knldc, 
C’l, 6, ayain, nsiny c.V nitric acid and licuin 

ilatcd fiy \Villstattcr's mctliod, nhtaincd a nitro 
impound < '.jaHjrOjiN.,, containing i! inctlioxyl »roiiptt, 
liyilroycii atoms wliicli conid bo titrated acidnst, 
kali, and d hvdroxyl cronp.s capalilc of aci't^lation. 
The dialysed acid f'-ij 1 .a/^ 2 ^ when heated on tlie 
,itcr bath with a .7'’;, solution of nitric acid was 
"orously attacked, a clear led solution rcsnltiny. 
he Milphonic acid yronpinc was cone cited entirely 
ito siilplniric acid. After dialysis to remove 
ineral acids the .solution yielded an orange, [lowder 
the coinpo.sit ion oontaining one 

let howl giou])nig 'I'his sulislanco was acidic, 

• icting with barium carbonate to give a salt 
,,,l l.^d t'l’d the |)re.seitce of a carbonyl 

iou|)ing was shown by its ability to condcase with 
lie molecule of [ihenylhulrai'.inc, althougli the 
■action wars to .some extent abnormal in that- three 
lolceiilcs of water were a])parenlly eliminated ; 

similar reaction, liowever, takes ])laee betwi'cn 
polyhxdro w caramelan ('2iH2sf fiofi df)„ (f )orcc 
('uiiiiiiieham, ('hem. 8oc. Trans , 1917, 111, .u.Sb) 
plienvlh\dra/,mc, three or more molecules of 
ler being eliminated during' the condensation, 
llic results of our experiment,s with this nitro 
Ipouiid, desciihed later, en.ible trs to infer to 
extent the nature of the changes that have 
|n place during the action of nitric acid - 


iilthoiigh only some Htt",, of the nitrogen pircsent 
was actually obtained in this form. 

2 (hi treatment witli beir/.o\ 1 i hloride and alkali 
ill the usual way a heir/,o\ I deiivatiie (',dfi,il*i7 
was obtained, the nitrogen atoms being lemovcil 
ill the pi-occss and two hydrogen .itoms added ; - 

d. On reduction with •/.inc, and hydioehloiie acid 
a nitrogen-frce kelone (ki.H-affi? tormed con¬ 

taining an additional caibonyl groU]iing foi each 
nilrogc'ii atom eliminated: - 

<WH2U<>iA* 0)(X<»2).2 •('Jl2,d>l.((''>)2. 

A rcinarkalile insoluble zinc compound was formed 
a.s an intermediate piodm t in this reduction. 

The ready nilralion of lignin under the action of 
;!2‘J„ nitric aciil has led Tisclier and Schiader to inter 
the presence of phenolic nuclei m the lignin loiiiplcx, 
though no evidence is brought, forward as to the 
aromatic character of the nitio groupings in the 
compounds obtained by them. 

The )iro]iertics of the nitro ((impound (II ) pist 
de,scribed leiul no .suppoit to the as.sumptioil of 
bcn/.eiioid rings in the lignin comple.x. 

'I'he reaelions recall lather the ob.sen atlolis ot 
VValhu h (.Xnnaleii, l(l(t-l, .i.iti, I , IDori, .(40, 1, etc.), 
I’csci (da/./.etta, JS.SO, 16, 227), Wicland (Her., IDnlt, 
3(), 200,S), and others on tlu action of nitrous gases 
on unsaturated ter|icnes, whereby, by the eliminatiim 
of nitrous acid, un.satur.iled nitro eom|iounds are 
tormed. 'riie.se on rei.luetion yield saturated kcloties. 
Lsosafrol, metliyTcugeuol, a- and p’-phcllandrene, and 


Ul 




SO,, If 

(Oil), 

(TlOH 

OHO 

('H.,01L 

(OtTl.,), 


r.u/ 

nitric ju-kl 


o.„ir.,..o. 


(NO.,)., 

(OH), 

oo 

oootr 

OOOll 

OOH., 


22 % 

nitric acid 


1'.oH.4<>, 


(NO,,),, 

1 (OOOll), 


Ugnosiilphonie acid O-ijHtoOi.iS. if. JSlitro eom]iound ('onH^nOuN,,. 


m. Nitro compound (ki.HjuO.jaNo. 


carbon 1 grou|iing in the nitro compound (If.) 
insider at I-cs from the pre,sencc of a, OHOIl 
ing in the original lignin (1.), the aldehyde 
sklBuig of w'hich is oxidi.sed to carboxyl. The 
] carboxyl piobably arise.s from a prunary 

'™“ilie group The loss of a nielh(yxyl gixniping 
Ciljlt^ o.xidation with nitric acid is dilticiill to 
ailllw'' H 'ntty I’c due to the presence of the 
ling {.'ll(Oll)O.Me which on oxidation would 
iove foiiiiie acid with the loss of one atom of caiboii. 
I'his loss app,iieiitly did not take place in Ihe case 
"1 the nitio dcrivatixe. A similar eliange in the 
number of metho.xvl group,s in the complex was 
"h,scr\ed both by l'’i,scher and Schrader and by 
L’owcll and Whittaker, 

The special reactions of the nitro groupings 
pieseiit in the compound given below, 

' liable conchision.s to be drawn as to their character 
ind throw .some light on tho coastitution of lignone 
Itself ■ 

1. The comixmnd gave a deep red colour with 
alkalis and on heating with these evolved ammonia, 


- CH 

.r V V' 

Cll 


CH, 

CH^ 


indene, for example, behaxe in this way. Indeiie 
gives /Thydrindone thus - 

(Tl., 

I 

Cflj 

and the eoniplex terpene eholeslerol ( 27H46() Iretded 
with eoneentiated nitric, acid in the pieselleo of 
glacial neelie acid gives a nitro compound whieli on 
reduction witti zme and acid (lasses to the saturated 
ketone dehydroeholeslanonol (Windaus, Her., 1902, 
36, 2724). - 

- i'NO^ CJh, -CO 


2H.. 


NH,-!-II..O 


CH{OH) {tli-CU Cll(OH)0H-CHj 

The reseiiihlauee disclosed by these observatioas 
to the aitrogea-eoataiaiag substaneo from lignone 
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is sti'ikiiig and IciuLs us to infer that the double 
linkings wliich are points of reactive activity in 
lignono arc situated in reduccil (liydroaroinatio) rings. 

'I’lie explanation wo put forward of the changes 
observed is as follows : -Lignin as it exists in wooil 
is a substance resembbng in its properties the 
adiguin (l.ioH.jjOii of Klaaon. It is jiossiblc that the 
^-lignin, always found in the calcium bisulphite 
liquors, is a deiived product, formed from lignin 
duruig the cooking process. Its absence from the 
aulphui'ous acid liquors may be accounted for by the 
generally milder conditions employed in this process. 
'I’hc lignin complex 

C 21 H, iO.,(S()j 11) (OH > 2(0 HOI 1) • (OH 2 OH) 

(OHO)-(OMe )2 

(.'ontains in the nucleus hydroaromatic rings in one. 
or two, of which the two unsaturated linkages arc 
situated. Uuring cooking one of these is saturated 
by the sulphurolis acid probably — OH ; CH- — 
becoming - (IH^’ClllSO;)!!). This conditions the 
removal of lignin as a lignosulphonic acid. 

On o.vidation by dilute nitric acid the sulphonic 
group is removed as sulphuric acid and at this 
linkage, and by a change similar to that observed 
with the unsatuiated terpenes, tho conversion from 
sulphonic acid to nitro-derivative and from this, 
by reduction, to a saturated ketone takes place 
as follows :— 

•C(S03H) CHj- • ClNOi); CH- ■ CO • OH^- 
Th(! lignosidphonic acid showed great stability w'hcn 
oxidised by more concentrated nitric acid. With 
acid of d 1 I) a violent reaction • ct in with the pro¬ 
duction of oxalic acid in fairly large amount. A 
considerable jiroportion of the organic matter present 
(some 20®/,), however, was converted into an acid 
(Ilf.) CgijH.jjOjaNj. 'this product was obtained in 
better yield by using acid of 32% concentration {5N). 

The survival of the unit points to a great 
stability of tho lignone complex, recalling that of the 
complex terpenes of the cholesterol scries and may 
bo held to support the argument for a complex 
hydroaromatic nucleus. Oxalic acid also is not 
\mcommonly formed froin hydroaromatic compounds 
*111 oxidation, as, for example, in the case of 
(piercitol. 

The remarkably high percentage of oxygen present 
in this nitro-acid makes it difficult to give any theory 
as to constitution. We have made many preyiara- 
tions of the substance, and also converted it from one 
salt to the acid and to other salts, but in every case 
the empirical composition remained unaltered, so 
that wo can merely note this very unusual compo¬ 
sition. 

Tlu! reactions of this nitro-acid (III.) correspond 
to a fonnula fyi2iOj.>((jOOH)„(N02)2. T'ho nuclear 
tljo, together with the iwidenco just cited, recalls tho 
constitution suggested for lignin (Z. angew. Chem., 
1923, 36, 149) liy W. Schrauth, who rcjgards it as 
based upon a reduced benzophenanthrene derivative 
CiAo (IV.). 

Schrauth demomstratea that by the condensation of 
three molecules of 6-hydroxymethylfurfuraldehyde a 
derivative of (IV.) containing two methoxy groupings 
could be formed. Two such units linking together 


give a C 4 „ unit which is identical in composition wit! 
Iiroducts i.solated from lignin by Fischer, Khuson, and 
others. 


/ \ 
I I 




(IV.) 


I 

! 1 i 


\/\/' 

(V.) 


Our results arc in agreement with the general 
conclusion as to the presence of hydroaromatic ring 
systems in the lignono complex, of a stability rccallin.' 
tliosc of the complex terpenes of the cholesterol 
group; but tho connecting oxygen atoms involved 
in Schrauth’s fonitula do not make for stabihty, and 
we have been able to account for the oxygen atom- 
of tho Cjs vinit acid in other ways. A ring system 
such as (V.) woukl be in better agreement -with 01)1 
results. '' 


ExrjiitiMEna’Aii. 

Idle material used in this research was the concen 
t rated liquor from tho process described in E’i|t 
12,913, 1922, containing therefore the lignone 
other components of tho non-cellulose of the conifen . . 
wood. Analysis of a particular specimen gave <) I 
following ligures : 'Total solids, .30-6 ; ash, 1-3 ; f l’| 
sulphuric acid, 3-8%. The licpior possessed a slid ’I 
...7.....-- 1 £.7..t _i J 


odour of sulphur dioxide and furfural. 

Conqiarison of the proiicrties of the new 
juoduct lic£Uor with one from the calcium bisulpT^ .. 




Iiroccss, each concentrated to 34% total solids ; 


7% 

N*)t li.N groscoiilc 


■f 


1. Nature of the 

2. Total hoHiIs l(‘lt aftt-r dialysis 

(one <Iny) 

3. 10 p. liquor with 10 p. cone, 

hydrocliloric. atUl 

4. 5 g. llt{Uor with 10 g. pladul 

acetic add 

f). 10 g. liquor with 30 g. nlcohol .. 

0. 10 g. liquor with 10 g. saturated 

brino .. .. .. .. Thu'Kenctl jumI 

pptil. after 15 
uiiuutca. 


Ciilchim blsulpihcj 
.Not hygritfwo, 


C3 7% 

l’j)t. at once ' 

No ppt. 

No ppt. 


Vpt. after 5 

Cotiiplclclv 

C'oniplftcly 

No fbangc. 


0 

H', 


Isolation of the. lujnosulphonic acid, 

T'he liquor was diluted with water and subject- », 
dialysis in cellulose xiarchimmt bags for a w-ee. S, 
which time the whole of tho sulphuric acid and r 
sugars were removed. The dialysed solution % 
then evajiorated to dryness, the solids '■‘-hig |[,ij 

below .30° : dried at higher temperatures °-l( ^ 
they became insoluble in water. The e\vA aci'! 
formed a brown, non-deliquese<;nt powder, frcel\ 
soluble in water and alcohol-water mixtures, bui 
insoluble in ether, in 96% alcohol, and in other 
organic solvents. 

Specimens of the acid obtained hy fractionation 
with other from aqueous alcoholic solution gave on 
analysis* : C = 55-1, H = 5-5, S = 5-5, OMe 11-3';,,. 


• Note —The aualyfcbatl flffur«)a given lu i-hU paper arc calculated "D 
aah-freo aubstance. It bIiuuIJ be mentioned Uxat the atih In many of tin 
preparationB was high, varying from 6% In tho original purifled add to i'.. 
in Home of tho derivatives. It consUted largely of allioa derived from tl o 
lining of a new digester and waa retained with great pecilsteucy throng 
many chemical ohai^ea. 
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'„4 H.,jSOi„(OMc)., requires C 65-1, H 5 ;5, S -- 
■,■(), OMe - 11-0%. 

'I'lie acid gave 1-2% of furfiiraldeliyde on distillu- 
lon witli 12% hydrochloric acid. 

lirduclioti of the Ugtwsiil.phonic acid with zinc and 
irid.i.-—A hot 10% solution of lignosulphonie acid 
A as treated with '/iiic dust and dilute acid (acetic^ or 
isdrochloric) until the evolution of hyilrogen sulphidi! 
lad c:eased. The, sohit ion was filtered, dialysed to 
emovc salts, and then ev'aiiorated to dryness as 
Ic.sci'ihed above. The product still contained 5-2', 
if sulphur, that is at most 7% of the lombined sulphur 
,\as removed by this treatment. 

The barium salt of lignosulphonie acid. —A 10"^, 
iilution of lignosulphonie acid was boiled with excess 
if barium carbonate. After standing, the solution 
A as decanted into a t all cylinder, the last traces of 
he carbonate allowed to deposit, anti the barium salt 
iieeipitated in four fractions by means of aleolitil. 
each fraction was dried at 100° before analysis. 'I'he 
ollowing results were obtained :— 


l'’lAL.tl011, 

Yield, %. 

S, %. 

Hfi. o; 

J 


.. 48 

7 7 

'f. 

13 

4 tl 

HI 


13 

5-1 

70 

1 

3 

6-i2 

4 7 

’iilc. for (I'taHj 


S 5 1 

Ba=^10 9 


ihe re.sidual liquid on evaporation to drytu'ss gave 
Irther quantity of a light brownish-yellow powder, 
taining barium, very sohdtle in w ater and alcohol 

I iinig and Fuchs (Monat.sh., 1020, 41, 215) treated 
lution of the barium salt of lignostdphonic acid 
the bisulphite process with baryta water and 
lined a very characteristic soluble barium salt to 
|h they gave; the fornmla (%H..|)Oj|,iSHa. 
li repeating the preparation using 50 g of the 
5-4 g. of soluble barium salt were obtamecl, 

t h, as regards qualitative tests, resembled the 
aration of Monig and h’uch.s, but analysis gave 
22-0, vS 2-0%, whence l?a : 8 i T02, whereas 
and Ifiichs found for three dilTerent prepaia- 
15a : 8 0-07, 0-81I, andO S7. 

\p-nai)hthylamine win/ioiind of the lignosulphonie 
VKlason fl'sM'., 1020, 5,1, |B|, 700) found that 
, solution of calcium lignosulphonate is treated 
biU! of /t-nai)hthylamin(! hydrochloride a con- 
lion product is precupitated to which he ascribed 
Irmula 

, sa.-o 

iOH/ " I 

^CH NIICjoH, 

Eg the acid (%> almost quantitative yield of a 
Spound was obtained, containing 8 40, AI 

requires 8 ^ 4-5, N 2-0; 
„j8t)|2.(%H(,N— Hat) requires 8 = 40, N 2-0. 
pi' was decomposed by caustic alkalis and by 
piebno with the lil)eration of j8-na])hthylamine, ami 
ppears therefore to be a simph; salt (cf. Ilintikka, 
clhdosechem., 1023, 4, 03). 

The. heuzoale of the lignosulphonie acid. ---5 g. of 
KU'csnlphonie acid were dissolved in 80 c.c. of 10% 
|idium hydroxide solution and treated tvith IS g. of 
cnzoyl chloride in the usual way. The reaction 
^oduct was poured into water, and the solid which 
rparated, after wasliing, was dried in a vacuum at 




40°. The Ix'iizoate formed a light hrown powder, 
insoluble in water and alcohol aTid slightly solubh' 
in pvrhline. The result of tla; analysis agreed with 
the presence of three or four hydroxvl groups. 
Found 0 - Oho, H .5-0, 8 3 0';,;,. (2„ll2,8(),4. 

3((\H50) re(|uires C — ti-1-7, H = -l-H, 8 - 3 ()"'„. 
(%H„„S<)],..4((!,H50) requires OG-O, H - 4-7, 

8 .. 3-3%: 

Atteiupts to jmq)are the corresponding acetate 
were unsuccessful, since sid|)hur dioxide wa.s evolved 
in some (piantity on treatment of the lignosulphonie 
acid W'ith aeetylatiug agent.s. 

The bromine dericatin' <f the lignosulphonie acid. 
log. were ebshoivcd in a mixture of 20c c. of w'ater 
and 60 <■.<■. of glacial acetic acid. An excess of 
bromine in ai'ctic acid was then added with cooling. 
8ome hydrobromie acid was evolved. 'I’he product 
was poured into (dher, the light yellowdsh precipitate 
washed W'illi ethei' to remove acidic acid and then 
dried in a vacuum at the ordinary temperature. 
Found 8 3 6, Br -2()'7'%, Br/8 2-0. t%H2.|80,2Br , 
rerpnres 8 -d-O, Br -2!KS‘;{,. 

The. phtni/lhgdrazine deriealive of the lignosulphonie 
acid I'ijiiH.KiOnSlN.^ll ■ (loH^). 5 g. of ligno.suIphonie 

acid dissolved in 3(1 e.e. of water were added to a 
solution containing 5 g. of phenydhy'drazine, 2-5 g. 
of acetic acid, and C-5 g of sodium acetate in 30 e e. 
of water. An abundant red-browii juecipitate was 
formed at onc<‘, whiih after standing was filtered 
off, washed, and ibied in a vacuum. Found C 501, 
II .5-0, N=-4-3, 8 do";,. C.42l[2,OiiN.2S requires 
C -58-5, 11-5-5, M 4-3, 8 4-0%. 

The presence of one reactive carbonyl group per 
2(> carbon atoms thus indicated was approximately 
confirmed bv oxidation of the acid with Fehling's 
solution. 0-2013 g. of acid gave 0-1000 g. of cupru- 
oxido; whcui o (1110—6-3';;,. (%ll2,j8()j4CHO re- 
quire.s CHO 5-1%. 

'The iielioii of o.eidising ugmls on lignosalpluinie 
acid, (i) h'ilne acid (.y'„ ej>nernlralton). Nitrucoin- 
JXMud ,-1. C2pi2;NoOj,((X.Ill3). 

Om- part of lignosulphonie acid was heated on 
the water bath with 20 jiarts of 5% nitric acid. 
After a few minutes a vigorous reaction set in with 
foaming. The heating was continued for four hours, 
after which the bright red liquid was dialysed foi- 
one day to n-move the stilphurie acid formed, and 
e.xcess of jiitric a<-id. On evaporation a light orange 
non-deliquesceiit powiler remained. Yield 60% of 
tiic original acid. The compound was very soluble 
in water, but insoluble in pure organic solvents. 
With cblufe aqueous alkalis it gave- a deep red solution, 
which oji w'armmg evoK cd ammonia in some quantity. 

For analysis it was dried at 50° in a vacuum. 
Found ('=l47-4, lU-l-O, N--4-2, OMe=^4-4';;, 

Ho.N.,0„t001l2) requires C=47-4, H=4-6, N=-l-3, 
OMi;" 4-7%. 

This nitro compound dialysed much more rapidly 
than the original acid. It was completely pre- 
i-ipitated from solution by' gelatin and gave redilish- 
brown precipitates with salts of the heavy' metals 
and the alkaloids. It was also precipitated from 
aqueous solution by' the additioii of excess of a 
mineral acid. 
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'I’lie haiiiim .sjilt, wliioli is soluhl)' in watoc. was 
prepared a.s follow.s ■ A solulion of 1-4 t;. of th(.) 
iiitro eoiiipouial A in 2(1 e e. of water was heated 
on tlie. w'liler t)atti witli e.veess of harnnn earlionate. 
Xo ammonia, wa.s evolved The lilti.ite containing 
the l)arium salt v\.is pi-eeipitat)'il h\' ah’oliol and the 
hrownish-red preidpit.ife dried at 101)'. l''onnd 
Jia 1 h„H )j«l>a re(piires L!a 17v{%. 

When ii ,soldi ion of this haiiinn salt wa.s treatial 
with harxta w.iter. a light hrown preei]>itate was 
formed, and on heating on fhe water hath, ammonia 
was slowl\ exohed The pieeijiitate was leadilv 
sohihle III acids 

Di s/illtilion of the iiilio (oiii[Kill 11(1 .1 trilli. rduntic 
■solid sohilioii .\ xveighed (piantitx of the eompolilKl 
was distilled with .V/2 sodium hxdroxidc solution, 
the distillate hemg eollieted in staiidald aidd 'I'he 
le.snit indicated that 20",, of the niliogen present 
was evolved in the form of aminonia. 

I‘hi'iii/lhi/iliir:i>n il< liriilin , ('..H ,>X,0|'i I'his siih- 
sl.'inee was ])iepaieil as ni the ease of the eoires- 
poiidmg di'i i\ .it ive of lignosnlphonie acid It. tormed 
a. dark red powder m.sohihle in water and alcohol, 
h’oniid (' olhO. II .7v!, X' H-l"„. A,,_.1I,,X4(),- 

recpiii’es ('- olf-O, 11^ 4-.“), X' 7-0'',, ii , ('.,,,JH.,„N.,Ois 

I ('„ll -,NII XTT ('.,dl:,,X",(),,,KILO 

lliji::oi/ldlioii of the iiitio <■ 0 ) 11 /)oiinil .1. The nitio 
eomponnd was treated with heiizo\ I chloride and 
caustic soda in the usual way. 'I'he product forjiied 
a \ellowi.sh-white powder, insohihle in solvents, and 
was nil logeii free On heating if softened at Sit ", 
Imt did not show any delinife melting point. 'J'he 
analysis points to a t riheii/,o\ 1 derixative 

Found 0 -l)4-4, Jl o’o'fw *-' 47 '^ r /^7 wpiires 
(A ()4d, H r)-0"{,. 

These ligiires indicate a suhstitution of it hydrogen 
atoms h\ heli/.ox 1 gioupings aeeompanied hy Ipss 
0 } XkOj and prohalile aildilion of 2 hsdrogen atoms 
in their pl.aee. 

> 411 X 2 - - <-'2oll2i,'->n(<'7lfi,<>)a I XA-)4. 

lirdioiioii of Ihr niiro compound A. -A solution of 
the eompoiiml aeidilied with hydroehlorie acid was 
treated with zinc dust and the mixture lieated on 
a water bath A dark hrown precipitate, rapidly 
formed and the re(luction was allowed to continue 
until no further precipitate was fonned. 'I'he liipiid, 
together with the precipitate, w'a.s then poured oil 
from the excess of zinc into a tall cylinder and the 
jireeipitatc washed with aeidilied water hy deean- 
tation until the washings were eolourle.ss. 'i'he 
residue (whieli was found to contain 2t)'J'„ of zinc), 
was dis.solved in A'/2 eaustiu soda and made acid 
with hydroehlorie acid, 'i'he voluminous jireeijiitate 
jirodiiced was lillered olf, washed, dried at 51)' and 
linally in a vaeiiiim In this way, the reduction 
jiroduet was obtained as a dark hrown jiowder 
free from nitrogen and zinc, insoluble in water, 
acids, and organic solvents, hut readily soluble in 
alkahs and sodium bisulphite to a red solulion. 

Found (J '.50-5, H 40'’,,. f'MiH 28 >,>i 7 I'cifuires 

0.-'-i50-9, H-4t)%. 

Preparation of phcnylhi/drazinc derivative of almve 
reduced ctmjxnmd .—in order to prepare llie phenyl- 
hydrazine derivative from this compound, 2-3 g. 


were dis.solved in a 5% .solution of sodium bisulphito, j 
and to tile resultant solulion 4 g. of phenylhydrazino j 
and .5 g. of .sodium ac.efate dissolved in 00 e.c. on 
20';i acetic acid were added. After standing, tho\ 
reii-brown precipitate was liltered <.)lf, washed with 1 
dilute acetic acid and then wdth water, and thenl j 
dried lir.st on a plate and linally in a vacuum. Thol 
phenylliydrazonc (wt. 1-25 g.) contained only a,J 
trace of sulphur. | 

Found N =!)-5%. Calc, for C. 4 ,H 4 ,(),,,N„, X' 

(ii) 'I'he action, of 32'Xi nitric iw.id on, liijuo-oilphonii'^ 
arid. Isolation, of an tu'id ,g 

When -to g of lignosnlphonie acid were treateik 
with 200 e.c. of 32"i, nitric acid, the mixture becainil 
warm and nitrous gases were evolved with foamiid^ 
After heating for two lioiirs on the waiter bath tlr 
e.xee.ss of nil I'ic acid was removed hy re])eal.ed evapora 
tion with water. On cooling, the red liipiid wof 
.separated from crystals of oxalic acid which lu,s, 
formed and neutralised with barium earboi,Y|eT 
The nitrate (230 c.e ) contained the soluble bariu.e. 
salt, w'hich was sejiarated into four fractions 

Fraction I was depositeil on allowing the solutioj^*^ 
to stand. Fractions 2 and 3 were obtaineil by tC 
suci.’essive addition of 20 and tit) e.c. of aleol ' 
Fraction 4 consisted of the residue obtained ■ »> 
evaiiorating the final tiltrale to dryness. 

'Th( •sc fractions were dried in a vacuum andi 
analysis gave tho following figures :— Jl|i: 

Found. 


1 


FracUoii. 

lloUl, g. 

N. %. 

Iva, ‘ 0 . 

1 

3 5 

£ lii 

:u 7 

2 

38 

2 10 

313 

3 

4-7 

£03 

30 8 

4 

48 

. 

25 1 


Fraction 2 gave on aiialysis (_l — 25-3, 11 - 
Calc, for ('.,„H.,,,X.,t) 28 Ha 3 ,'C--25-5, H - 2-0 
2-3, 15a i'tti'X,. 

The reactions of tho barium salt fraction 2 we 
follows : — 

1. With sohitioiLS of lead, iron, mercurous, s 
brueine, and /1-naphthylamine salts yellowish-) 
precijiitates were obtained. 

2. Warmed with caustic soda, ammonia 
evolved. 

3. On treatment with zinc and hydroehlori' 
the red colour of tho solution changed to y 
but on boiling and allowing tho product to staiu 
reverted to the original colour. 

4. On fusion with cau.stic potash oxalic acii. 
produced in some quantity, but no evidence for 
production of aromatic compounds could be obtaiiicS. 

r>. A cold alkaline solution of potassium [Mirmau- 
ganate efi'ected complete oxidation to oxalic acid. 

Pri'iiaration of the free nitro-acid ('■Jl 
The barium salt was dissolved in water and treated 
with the calculated quantity of sulphurie acid and 
the filtrate evaporated to dryness. The product 
formed a dark reil, very delkpie.scent powder, whicill 
was dried at 4t)” and in a vacuum. Found C -- 
3H-3, H 3-7'/o. Calc, for ('jolljoNA).^, 0 = 381,1 
H - 3-(i%. 

'I'he lead salt was prepared from the free acid hy 
tho addition of lead acetate acidified with acetic acid- 
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lie liglil brown |)r<‘('ij)i1fitp was dried at !*o". 11 was 

iilv slifriitly solnide in water or aeetie aeid. Found 
47-5%. ('ale. for C,„ll 2 ,K<b.Pb^, Pb 44-1 X- 
'I'be action of alkaline iiotas-duni jiernianganate 
,nd ozone, on lignosuljihoiue acid under a variety of 
onditioiis led only to the jiroduetion of oxalic aeid 
jid forinie aeid resjieetively, no evidence of (be 
iinnatiou of more complex eoiupounds being ob- 
ined. 

We arc indebted to ^Tr. F, K. Cbrystall for the 
llowing residts of experiments with chromic acid. 
.1 »(;///■■'■(« of of litinor emp/oyed.--Total 

lids, ;f2-.S ; free sulphuric acid, 4'ti ; total sulphur, 
•Jo; a.sh, M)% . 

n''our samples of the above liipior were treated with 
iolution of ebromie aeid eipial to to, lit), 45, and 
T’,;, of the lignone solids, diluted so that the tinal .solu- 
jon eontaineil 10% of lignone solids. The solutions 
e kept for t.wo days. The 15",;, solution remaiiaxl 
luul. The Hit and 45')/,solutions were gelatinous 
Vine day and the ()0"„ in two days. The lignone 
loid was then dissolved in eaustie soda and 
ateil with l''ebling’H solution. 

The same oxidised products were, treated with a 
ition of phenylhydrazine acetate and the products 
mined. 

e hvdrazine solution reacted readily in the cold 
iM the gelatinised lignone colloid, and after stirring 
“standing ovmrniglit became entirely transformed 
a red-brown powder wbich could be readily 
■ed and washeil. It was weighed on a tared 
and dried at IdO". The hydrazone from the 
ised lignone did not fuse at this tem]ierature as 
^jl^the corresponding derivative of the untreated 
ne. 'I'he result.s are recorded in the table given 


8 olull(jii. 


I li'iuor 


CIlueoKt' e'jfll* 

llydrd/Ame % 


valent of 

OH ilRtlOUU 

111 the 

Ijguoii*' solids. 

«/ 

boltdti. 

asli. 


fit":! 

— 

84 3 

\iH 4 

7 7 

A1 f> 

1110 

0 0 

.V2 0 

1 IK 1 

13 1 

47-& 

144 8 

18 4 

1 agreement 

with (lio.se 

olitaiiied 

nitric acid. 

The fact 

that the 


action of 

ty to reduce Fehling's solution .steadily fidls 
^icreasing oxidation liy chromic acid indicates 
aldehvdic groujung is being converted to 
til, whilst the mai'ked inetease in the yield ol 
koiic eonlinn.s the development* of eaiiioxy 
ligs at lirst by simple oxidid ion of a. (.'ll(ttH) 
Jnig, lint later probably by the (Hiening up of 
,s,\stems and the production of lum' points of 
ti\ity. 

Summanj and com'liitiioii.'i. 
y\c[Ueous suljihurous aeid is able to ic.sohe the 
ferons wood substance giving as the chiet iion- 
iulo.sie product a lignosul])honie aeid, ('.>(ill:)i|(h2‘'5- 
2. 'I'his acid ditlers from tbo.se jircv loiisly ob¬ 
tained from the calcium bisuliihite process in con¬ 
taining a lower proportion of suliihur, 5-5 against 
7 it";,. It shows, however, a general resemblance in 
jii'ojierties, c.i/., in its reaetioirs with barvta, but the 
products, though of a similar type, arc specilically 
dilferent. 


.'f. The acid was |)uritied by prolonged dialysis 
of the by-product liipior and on fractionation b,v 
/i-na|ibthvlamine, bi'haved as a hoinogencous suti- 
stance resembling the f/-lignoMil[ihonic acid of 
Klasi.m. 

4. A stiidv of the reactions ot the acid <'jidI 

has led to the dissceteil tornuda (H j ,()„(S(),11) 

((»H),{(TI.,()ll)(('ll()H)(('ll())(()(’ll,b. ’i" •'ll 

till' oxygen .itoins but two are accounted tor 

5. The action of dilute (5'!,',) nitric acid leads 
((/) to the removal of the sniphonic group as sulphunc 
aeid, (h) to oxidation of the t'lFOH and the (’HO 
groupings to carboxyl, while (he CHOll grouping 
becomes (’(); ('')’d the same time nitration takes 
phu c, result ing in the loi mat ion ot a ml ro com[iound 

(i. 'The react ions of the nit in gron|ps diller cut irely 
from those of, for ex.imple, the nit I'ophcnols. Thus 
on treatment, with attvali th(‘ nitrogen is lemovcil 
as ammonia, and on reduction also ammonia is 
produced and a nitrogen-free ketone Coi.lLdVv F 
formed, containing three caibonvl gioupings, each 
nitro grou() having been replmaal by caibonvl 

This reaction is well known among the unsaturated 
terpenes, nitration taking place at the iinsaturated 
linking. 

7. Kurther oxidation with fuming nitric acid or 
better with acid ol eonceiit ration, gives oxalic 

aeid, and an acid (’.,,,11 shown by ex'jierimeni 

to be ('o„H„^(),.,(('()(')ll),,(X(rj„. 

S '['he persistence of the unit through all 
these change's with a rcsi.stanl. nuclear unit ot the 
order of (.% leads us to the eonclusiou that the 
nucleus of lignone is hydroaroinatii' in character, 
consisting of a com|ilcx of reduced rings somewhat 
re.sembling the reduced benzojihenanthix'iic liydro- 
(arbon obtaricd by Schr.iiith {lor. nt.). This theory 
inv'oUes the geiii’ral absence of oxygen linkings, the 
allachmeilt ot the side groups, including the CllO 
grouping, directlv to the carbons of the- ring, and tin* 
presence of double linkings in the rediieed ring, lor 
which evidence has been obtained, 

()ne of us (|j. 11.) desires to thank the Council of the 
iSociety of Chemieid Indiist rv and >Sir Thomas J,alham 
for his .si'lection as Ijatham Research Fellow', and tor 
(he opiioituints of carrying out the above investiga¬ 
tion. 

('hemical I tepartincnt, 

.Borough I’oly (eehnie, S.F. 


THE MODE OF RETENTION OF NITROGEN 
IN ELECTRIC ARC WELD METAL. 


llY K. .1. 11. WlLl.EY, Xf.Sc. 

It ha.s lung been known’ that nitrogeiiiscil irons 
and sti'cls .show a decided deerea.se in diictilitv, 
aecomjianied In a eorresponding inereu.se in baldness 
and tenacity as compared with the normal jiroducls 
of everyday ii.se. Andrew- has shown that the 

* I’.t lil>y iiiitl HfiiiiciHiJU, riuin, TrtiiRt., H*Ol, 79, I’-hVL Jlriiimic, 

llcv. M6t.. i, W7. 

* J. Iron an<t Steel Inst., 1012, 2. 210 : wo also Cvlver-Oluucrt, Alemoii 
to Commlasioiiera ol’ Iho Id&l Exhibition, 100a. 
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prcsfiioo of O-So^./J, of iiitroooii ('ausos a fotal sup¬ 
pression of the eritical ehan^;e3 u liich oeeur in normal 
steels, and a ])rofound moditieation of the meehanieal 
properties of the metal follows as a result of tlie 
carbides being kept in solution. As Tsehiehevski^ 
has pointed out, by analogy with phosphorus, 
nitrogen may be expected to exert some of the 
deleterious influenee.s so eharaeteristie of the cause 
of “ eold-shortening " etc. 

b'erlunately the quantity of nitrogen present in 
irons and steels i.s usually so small as to be 
without any ai)|)arent I'lfeet on the metal, but where 
it is present in eonsideralik; amount it beeomes a 
source of great trouble and is dillieult to remove, (cf. 
Andrew, toe. ril.). The nitrogen, which is invariably 
found in all weltLs made by the eleotrie are process, is 
believed to be the principal eau.se, along with oxygen, 
of the somewhat undesirable eharaeteristies (the 
brittleness in partiimlai) of the metal thu.s jiroduced, 
which have limited greatly the ap|)lieation of an 
otherwisi! useful and simple welding process. 

(lonseipiently an investigation into the chemistry 
and physics of the, reactions between nitrogen and 
iron in the eli'ctric welding process is likely to provide 
information of considerable value, both to the pure 
chemist and to the wekler, who is faced with the 
problem of devising a denitrogeniser for use under 
ordinary industrial conditions. 

'I'ho salient facts relating to the combination of 
nitrogen and iron may first he stated. 

(1) 'I’hree compounds of nitrogen and iron are 
known, namely (<i) ferrous nitride, TcjN™, 
which was lirst investigated by Stahlsehmidt •* 
and mol e fully by Fowler^’ ; (h) two compounds 
of the formula; FcgN, and FeN, whkh are 
[iresumably triferrous and triferric substituted 
ammonia.s and were obtained by Gunt/,.** 

(2) None of the.se eomjiounds has hitherto been 
obtaineil by ilirect union of the elements in 
question, and indirect means have always been 
found necessary. The two compounds pre- 
])areil by Guntz are very unstable and it does 
not appear to the author that they need be 
considered for the purjiose-s of this investi¬ 
gation. 

The presence of nitrog(;u in weld metal, as well as 
the eomparative constancy of the conteirt, is very 
interesting in view of the facts expressed above, atid 
it is obvious that the conditions are of a somewhat 
novel nature in view of this circumstance. Andrew, 
by prolonged heating of iron in nitrogen under great 
pressure, sueeecifed in jireparing alloys containing 
(111(1% of the element, but his cxixnimental conditions 
are obviously not comparable with those obtaining in 
welding practice. It is difficult to conceive of the 
nitrogen being in solution in the iron, since Juiiaoh’ 
has shown that the gas is only slightly soluble in iron 
and that the solubility is jiroportional to the square 
root' of the gas pressure, lienee it would appear that 


* .f. Iron and Stetil Inst , liH5, It, 17. 

* Ann., 1800, 12S, 37. 

^ ('hem. Stx'. Trans., 1001, 79, 280. 

* Cknnut. roud., 1002, 135, 738. 

* 8tahl UQd Kison, 1014, 34, 252. 


the nitrogen must definitely be combined with tl 
iron, either as a nitride (in solid solution), or el 
in some system comprising iron, nitrogen, and oth 
elements. 

Paterson and Blair® have published some figur 
for the nitrogen and oxygen contents of weld metal 
and they suggest that tlie nitrogen may be prcsci 
as a result of the exposure of the iron, while molte: 
to active nitrogen produced by the are. Von Ia;pe 
seems to have liad an idea that electrical influenci 
apart from purely thermal considerations, play . 
ext remely important part in the oxidation of nitrog 
to nitrio oxide by the well-known are process, but 1 
views were ignored until the researches of flaber a 
his school became recognised. Haber and Koenig 
working with high-tension alternating-current an 
and Morden," Holweeh,'® and Holweeh and Koenig 
using short direct-eurrent ares, advanced mu, 
cxfx'rimental evidence in favour of the view that 1 
activ'e form of nitrogen is formed by passing the gi 
through an arc, and Ijowryshowed that measurab 
quantities of oxides of nitrogen were obtained I 
passing nitrogen through an ozoniser and mixing U 
gas as rapidly as possible with oxygen. The h^ 
named advanced much evidence in support of 'J 
view that active forms both of nitrogen and' 
oxygen, difi'ering respectively from Strutt’s wi 
known form'-'’ and ozone, are obtained by the actj 
of the electric disidiarge upon the gases in questi 
it is to be noticed that Strutt*" has also obtail 
active nitrogen at ordinary pressures. I 

According to Strutt*" the production of act 
nitrogen is a function rather of the current denP 
than of the voltage, and in welding practice the (j| 
ditions for its formation may to a certain extenlil 
regarded as favourable when th.o diameter of Jl 
welding electrode (J in. or so) and the euriW 
conditions (4(1- .50 volts and 100 amperes and oA 
are considered. 

It does not ap)iear to the author that Pat^^B 
and Blair’s view (loc. cit.) that the nitrogen inBK 
metal may be due to the effects of the active gosBR' 
the molten metal, is likely to be realised wheKl*' 
considers the effects of the hot metal upon the 
)}here in its vicinity. Gonveetion currents, owwF'' 
the intense heat of the are and the fluid weld im"' 
will bo very pronounced and will tend to carry ti|V' < 
gases (which presumably will contain the aetividj 
nitrogen) upwards and away from the met.il! 
surfaees, and the transformation of the active varir' 
to ordinary nitrogen will be very rajiid. Probably 
considerable proportion of the activated oxygen 
idtrogen will combine to form oxides of nitrigti 
which, being comparatively stable, may be ciiiii' 
round again to the surface of the metal and then a 
upon it. 


■ .1., Hlld, 228T. 

• n.T., l«0a, 3», 1251. 

" Z. Kloktriirhem.. 19(17. 13, 725 ; 1908, 14. «S9. 

"'rruim. Aukt. Hlectrochcm. Soc., 1008, 14, 113. 

Kit;kt.r(Miu-m., 1910, 16, 309. 
flrid., 16, 789. 

** (.'hora. Soc. Traiw., 1912,101,1152. Trans. Faraday Soc., 1913, 9. 
“I’toc. Koy. Soc., A, 1911, 85, 219, 577 ; 1911, 86, 66; 

262 ; 1912, 87. 179. 

Ilnd., A, 1916, 08, 438. 
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tiller and Barck^’' have, however, shown that 
(! oxide is decomposed upon contact with heated 
ils, but whether or not the same would apply 
itrogen {xiroxido (to which the nitric oxide from the 
would bo oxidised by the air away from the arc 
f) they do not state. 

1 the present respanih the author has endeavoured 
cal with the problem by investigating the pro- 
,s obtained when an iron arc is burned in atmos- 
cs of nitrogen and of air, Tt appeared very 
(able from the outset that iron nitride might be 
led in quite appreciable quantities when an iron 
s burned in nitrogen, 'riio outer /.one of the are 
c, whicli consists (in the case of first-class 
rodes) largely of metallic vapours, would be in 
act with active nitrogen produced by the arc. 
ic, together with the minute particles of iron 
lered from the electrodes, might react to give 
nitride, as stated above. Futhermore, the 
•ection currents would tend to carry the products 
y from the actual arc '/one, thus preventing 
■mposition. This hypothesi.s was tested in the 
wing exjd'fiments (Fig, I). 



Fio. 1. 


ijogen from a cylinder was passed through 
Wsulphuric acid, up asodaliine -calcium chloride 
m tower, through a furnace which could be 
K to bright redne.ss and which wa.s ])aeUed with 
Blic coppt r, the stoppers being protectial from 
lug by usine a long tube (lift.) and shielding well 
lasliestos, then nVi the tivo-vvay tap to the largi^ 
[way IbOO-c.c. bulbs. .Small tubes packed with 
I wool were placed on the uppermost tiibuluris 
|lte bulbs to prevent the possibility of .small 
Seles of iron being carried up into the gas stream, 
(dectrodes were placed horizontally ns shown, 

! con.sisted of No, 8 S.W.tl. Armeo iron wire 
^'/n Attached to the long limbs of the 

Is were two bottles containing sand to receive 
I large piia.es of iron which fell away by reason 
be electrodes melting, and the gas was then led 
k' by means of the two-way tap to a Breschel 
Be containing strong sulphuric acid and thence to 
bsphere. A manometer was also fitted as shown, 
jekictrodes were placed in parallel and arraiigetl 
lat the electrode unit had in aeries a steadying 
laium, the whole being connected via a liigh- 
lm switch (voltmeter and ammeter leads were 


ItllorB. C1[i>m., 1923, 129. 300. 


taken olT a])propriately) to the 220-volt D.C. .sui>ply. 
In this way the two arcs could be run in turn, one 
bulb cooling down while the. other was burning, the 
two-way tap permitting of the necessary diversion 
of the gas stream. One electrode in each bulb was 
fi.xed rigidly by means of a rubber stopper, whilsti 
the other pa.s.sed through a piece of pri ssure tubinn 
which fitted tightly into a larg('r hoh- in a luhhcr 
stopptr j)a,ssed through the tubulure. In this wav a 
gland Wiis obtained which was capable of withstanding 
pressure up to 0 in mercury and yet permitting of 
easy manipulation of the iron rod. Fhonife knobs 
were screwed to the ends of the movable electrodes 
and terminals sunk in these were attached the 
leads. The are could thus he regulated to nn\ 
desired length. In us<‘, the a](paratus was first 
filled with nitrogim and the gas stream run until no 
appicciable amounts of oxygen could he found in 
the is.suing gas when examined by thi' Haldane 
apparatus. (Oxygen wa.s the chief impurity to he 
guarded against., as it was partiiailarly desired to 
secure its absence.) One of the ares was then .struck 
and allowed to burn in the nitrogen until the bulb 
became too hot to permit of its being touched bv the 
hand, which usu.ally took about five to .seven minutes, 
'rids are was then biokcn and the second one struck, 
the taps being turned to direct the gas stream as 
desired. In the first- series of experiments no ajipre- 
ciable rise of pressure was allowed to occur in the 
apiiaratus. 

The arcs burned well for some time, clouds of fine 
particles, resembling the motes in a sunbeam, being 
carried upwards and round to the sides of the bulb 
adjacent to the electrodes and away from the arc, 
linally settling on the bulb walls. 

No ajqireciable quantities were carried out in the 
issuing gas, since only a faint reaction for iron w'as 
obtained from the sulphuric, acid in the Dreschel 
bottle even after the arcs had been run for a con¬ 
siderable period. After the electrodes had been in 
use for about an hour or so they ceased to function 
well and the are commenced to hi.ss and much 
spluttering took place. When this occurred the 
('xperiment wa.s .stopped and the electrodes were 
reidaced by fresh ones. 

It was found that a steady and satisfactory are 
could be obtained by adjusting the resistance and 
arc length to giv(' a I’.D. of about. 38-40 volts 
at the electrode ends and using a current of about 
0 ainjis. 

After a suflicient quantity of the dejiosit had 
accumulated the u|)])aratus was opened up and the 
black niatei ial from inside brushed out into a weighing 
bottle, the nitrogen content being subsequently 
determined by the. method described by Hurum and 
Fay.*” 'I'his in reality dilfers little from the method 
advocated by Itatcrson and Blair (loc. cil ) for the 
determination of nitrogen in weld metal, hut the 
excess of acid is determined iodometricalh’. 'J'his 
obviates the necessity of using methyl orange or 
mtdhyl red as indicator, both of the.se being un.satis- 
factory with dilute solutions such as are employed 


ClK'.ra. nnd Met. JOhk.. Wl'J., 26, 21J3. 
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(I r.,\l'2i) :ici(l, .V/'")0 alktili or oddhim thiomiljiliate). 
I’rior to the aetuot analytical oork eoiineeted with 
th('H() exiK'rinienlo, a laiyic; niiniher of blank deter 
ininations wen; eai ried out to ,i.seert:un what allow¬ 
ance wa.s necessary for th<( traces of alkali etc, which 
iiievitafily pass over into the distillate etc., and 
Arineo iron which had jireviinisly heeii heated to 
bright reilness in a sti-e.iin of pure hydrogen W'as 
em|iloved as the standard metal with which to work. 
Thi.s might reasonably he supposed to he fri'o from 
nitrogen. 

In addition to this, the method wa.s te.stisl thor¬ 
oughly against ammonium salts and other nitrogen 
compounds in which the nitrogen can hi,; determined 
hy Kjeldahl’s method, and fresh blank' determina¬ 
tions were eai lied out for every new supply of the 
reagents used. 

The black substailee collected from the bulb walls 
was found to contain l)-24"k of nitrogen in the first 
e.xperiments, 0-27"k in the second, and ('■2.')",, in the 
third series. This is very interesting as showing 
that some absorption of nitrogen by the are va^ioiirs 
(te. does take place, and stc'ps were forthwith taken 
to ascertain, as far as w.is possifile, tlie preei.se nature 
of the nitiogen-beai ing sidistanee. If th<; nitrogen 
he ehemi(;allv eombmed with the iron it is dillieiilt to 
eoneeiv e of its being any thing but a nit ride, but there 
is always the po.ssihiht y of its being adsoi bed upon 
the. very (inely divided dejiosit. 

Upon t he snbstanee bi'ing boiled for two hours with 
wati'r in the distillation apparatus, a trace of am¬ 
monia onlv could be detected in the distillate, and 
upon dissolving the mao'iial in thi' Hask and deter¬ 
mining tin; iiitiogeii as usual, no alteration of the 
content of this element was found. With alkali in 
the distillation llask some ammonia was evolved 
eipiivalenl to ()•n(l•^";, of nitrogen, and the residual 
material still containeil some nil rogmi (^l•172"'„), 
the sum of the two figures eipialling the original 
value for the inliogen content (0-2li(i'dj. found 
(ireviously l)-2l"(i). I’rolonged boiling resulted in the 
whole of the nitrogmi being evolved as ammonia. 

When the substanee was heated to dull rednes.s 
for !>0 minutes in pure hydrogen, the issuing gases 
being bubbled through alisoi'iition bottles eontain- 
ing a known amount of st.indard acid, nilrogi'n 
amounliiig to (t-l(i-l'’{, was evolved as ammonia, as 
was shown upon titrating back the acid, and the 
residual material contained f)'07r)",, nitrogen ; siiiei,; 
f h(! sum of t hese two ligures equals (vv it bin t he, limits 
of experimental error) I he original ligiire for the sample 
used (0-24''k), it if' to be coneluded that no los.s of 
nitrogen as sneli took place. The whole, of the, 
nitrogen vvais evolved as ainuionia upon more pro¬ 
longed heating. 

Upon heating a (pi.antily of the substance under 
identical eondition.s in a current of nitrogmi, the 
whole of the nitrogen in tin; sample, was given olT, 
none being found upon analysis of the residue. 


These facts are all in accordance with the viiiw t 
tho Hiihstanco in question consists of a mixture 
2'/k of iron nitride and about of iron. Attem 
to separate any nitriile by means of a magnet fail 
as did similar efforts based upon tho insohdiility 
iron nitride in nitric, acid mentioned by Fow 
{loc. oil.). His statement is rather dullioult to und 
stanii, since it is tho reverse, of what would bo 
pected, but ho qualities it by mentioning that 
concentration of tho acid appears to bo the in 
factor to bo considered. Tho quantity' of substa 
available, did not permit of olutriation exjKuime 
being performed. 

Further experiments in this direction, are, liowev 
in progre.ss. 

The. eli'etrodes used in thi'Se experiments w 
examined for nit.rogen, but only O-IKtl % was for 
as the mean of several concordant analyses. 

The l ips bi'tween which tho arc had burned w 
found to contain 0-ltr>(t% N in one case, and O’Otii 
in another, no dilTcrenoo in tho nitrogen oonte 
being detectable, between the anode and eathe 
In practice, however, it is very dillienlt to del 
where tho “ tiji ” ends and tho rest of the cle.otr; 
begins, and this may mask a jiossihle, dilfereneit 
the, nitrogen contents of the anode and cidhode < 
res])eel ively 'I'he, presence of nitrogen in tlio . 
products thus leaving been established, it- was thoi 
that an eipiilibrium of sorts comprising the .sys 
iron nit rogen-iron nitride might oxi.st in 
vicinity of the, arc, bearing in mind tlu' somovi 
remark.ible constancy' of the nitrogen eontenj 
till' product obtained, if this bi; so, since thel 
mat ion of the nitride will obviously be aeeornpi* 
by a di'creaso in the volume, of the nitrogen preB 
an increase, in the jiressiire of the gas should dis™ 
the position of e(piilibrmm to a second point eolj 
ponding with an inerea.sed yield of nitriih', aeeou| 
to Ia; Uhatelier's theorem of mohile equilib* 
iStriel, equilibrium of the type obtained in T 
(dassieal react ions as tho hydrolysis of (dliyl acif. 
could not be exiieeted on account of the elect ^ 
inihienees piesent,*** but the matter was thoij 
worthy of inv'esligat ion. 

'I'wo more series of experiments were there, 
carried out in which the jiressure of nitrogen in 
apparatus was allowed to rise to 41 and !l in. 
mereiirv respectividy, the other e.xperimental dot 
being a.s before. ()-27'’v, of nitrogen wa.s found 
I ho resulting products, thus showing that, the inen 
of pressiiri' does not greatly alTeet the are eonditij 
and that the equilibrium is not v'ery sensili 
This is rather to be anticipated for the reas 
given above, i e., that true chemical equilibriun 
hardly to be expi'cted in the eases where (dectr 
influenees jilay an imjiortant ])art,, and also in v 
of tlie eomparid ively slight pressure employee 

'* AIIiicuhI, “ Appliftl ly," p. 
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E MODE OF RETENTION OF NITROGEN 
IN ELECTRIC ARC WELD METAL. 

1»V E. J. D. WILLEY, M.SC. 

(Conclvdi J from p. 260 T.) 

,incc thf foregoing experiments favour the view 
t activmt ion of tlic nitrogen is oa])able of bringing 
lut chemical combination of the gas and the iron, 
las thought that pre-activation might conceivably 
I to greater yields of the nitride, and this aceorrl- 
ly was put to the test. The puritied nitrogen 
s led by means of the two-w'ay taps to Siemens 
iiiisers, appro.xiruatcly 22 om. in length and placed 
parallel in tlie secondary circuit of a si)ark coil 
ig a current of 7t)(M) volts and 0-07 amp. The 
Lsers communicated directly with the reaction 
s, since Lowry (tor. cit.) has shown that the 
,e nitrogen obtained in this way is unstable 
in the course of a few seconds reverts to the 
naiy form. For use, the apparatus was filled 
I nitrogen as before and tlui coil was started, 
igorous discharge, was obtained in the ozoni.sers 
the arcs burned well when struck, 
he product in the bulbs was collected and 
nined as before, proving to contain 0-24% of 
ugen. This would indicate that the activation 
no effect upon the reactivity of the gas under 
eircumstanees of the experiment, and is probably 
to the extreme raiiidity with -wdiich the active 
i will be produced by the are. The transition 
a the inactive to the active form will be nearly 
antaneous and lumcre pre-formation of the latter 
e.ly would not be expected to have much effect 
n the amount finally present. The author is 
“hted to Prof. Brlscor; for pointing this out to 
'I’hc next series of e.xjx'riments was devoted 
i study of the action, if any, of nitrogen which 
been activated by passing it through the ozoniscr 
L.n met.allie iron heated to various temjK'ratures. 

! activated gas was led direct to the electric 
stance furnace which contained a small silica 
,t carrying fine Swedish iron wire which harl 
vioLisly been carr'fully cleaned by washing w'ith 
‘r, then with dLstilled water, and drying it at 
“ in the steam oven. The temperatures employed 
re that of the laboratoiy and 51)6" approximately, 
•g. samples were used and the duration of the 
Si'iments was two hours in each case, 
lie choice of 500" as the furnace temiierature 
made from the following considerations:-- 
I The formation of iron nitride has been shomi 
by Fowler (toe. rit.) to be a slightly e.xothermic 
reaction. Henw', in aocoiclaiice with general 
jirincijiles it may be ex]iected to take place better 
at lower rather than at higher temperatures, 
i) On account of the thermal decomposition of 
irem nitride mentioned by F’owler, too high a 
furnace temperature must figain be avoided. 


(iii) Since chemical reactions tend to increase in 
velocity with the tenUH'rature, too low a teni- 
jxTature mast be av(<ide(l in this ea.se if there 
is to be ap))iveiable combination of the elements 
in ([uestion. 

(iv) Since activated nitrogen appears to sulfcr 
catalytic reversion to the inactive form under 
the influence of hot surfaces, this must as far 
as po.ssi})le be )uini]tdsctl by the use of a moderate 
tcm])erature. 

Hence 5(K)" was chosen as an average temjierature 
at which to work, and it would ajijiear that some 
indication as to combination or otiierwi.se of the 
iron and nitrogen should be obtained in a tuo- 
hour experiment. 

Upon analysis, minute traces of nitrogen only 
were found and the controls employed (tlie o/.oniser 
not being run for these, all other things being kept 
equal) gave the same results. Hence it would 
appear that activated nitrogen does not combine 
with iron when the latter is simply heated in the 
g;us in question. b j I 

It is necessary, however, to take into consideration 
the po.ssibility of much reversion of the active gas 
to the inert taking place owing to the catalytic action 
of the hot walls of the furnace tube. There is also 
to be considered the efh'ct of passing the activated 
gas in its peculiar physical state into the intense 
magnetic field of the heating coil of the furnace. * ■ 

A note upon active nitrogen might not be out of 
place here. 

Strutt's method of obtaining it at. atmospheric, 
pres.sure (toi. cit.) comsLsts essentially of sparking the 
gas in a fairly narrow tidje, using a jar discharge to 
give a high current density. He finds that thus, rather 
than voltag(>, i.s essential for the production of the 
gas and that whilst the discharge can produce activo 
nitrogen, it can also destroy it ; s[)arks up to 24 cm. 
in length appear to be of the maximum efliciency, and 
beyond that the yield of the active gas falls off 
rapidly. He has also sliown that at low pressures 
the particular region of the dis<'harge used affects 
the result, to a considerable extent and that under 
any conditions of pre.ssure a trace of impurity' increases 
the yield. 

The abo\ e mentioned condit ions have been I'ealised 
in fhe activating apparatus used by the author. 
Ttu5 metallic copjwr would remove all but traces of 
oxygen from the nitrogen ; the ozonisers used wer(' 
some 22 cm. in length atid the current conditions 
were also favourable to the formation of the active 
gas. 

Ill view of the failure to obtain any evidence of 
nitrog('n alxsorption under the above e,xi)erimcntal 
conditions, it was decided to attack the problem 
from a slightly different angle. 

The apparatus used is shown in Fig.’2.^ It was 
desired to produce active nitrogen under the same 
conditions as those obtaining in the experiments 

I) 
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where iires were hurried in an atinos|ihere uf nitrogen 
and wliere I he gas was knoAvn to lie detiiiitels reaetive, 
and ai'eordingly two of the reaetion hulbs deseribed 
ill the first experiments were used. Tlie eleetrodes 



were earrled \crtically and tlie lower in each ease was 
passed through a T-])ieee arranged as shown, (fas- 
tight joints were obtained by means of rubber sleeves 
•and the two-way tap was employed to send the 
nitrogen from the purifying system through the bulb, 
wherethe arcAVas burning, into the furnace containing 
the heated iron, from thence to the second bulb and 
out to atmosphere via the tajis as reipiired. The arcs 
were placed in parallel as before and were burned 
alternately, the duration of the experiment being two 
hours, 'braces of nitrogen only were found in the 
product. 

From these e.xperiments it would appear that the 
re.sults obtained when the ozonisers were used are 
substantially correct and that exposure of heated iron 
to activated nitrogen iloes not result in any appreci¬ 
able amount of absorption of the latter element. 

These experiments, Avliile interesting, were all 
carried out under conditions rather different 
from those obtaining in welding practice, inasmuch 
as oxygen Avas excluded, and since it is possible, as 
pointed out by Paterson and Blair, that the oxygen 
content of weld metal bears a relation to the amount 
of nitrogen present, it Avas decided to iiiA'cstigate the 
products obtained Avhen iron arc is burned in air. 

The ajiparalus used Avas as before (Kig. 1), Avith the 
exception that the furnace eonlaining metallic copjier 
was dis|xnsed with and that the air Avas drawn 
through the apjiaratus by means of an a.spirator ; 
access of Avater \apour to the reaetion bulbs Avas 
prcAcntcd by means of traps containing concentrated 
sul[ihurie acid. The current usetl wa.s as before and 
the arcs burned ancII. (.'hinds of a Iiioami powder 
formed on the bulb AAalls and oxides of nitrogen Avere 
rlistinetly liereepi ilile in the issuing ga.ses. A 
iletermillation of the nitrogen in the product gave 
O l(>'’i, and 0'l2'’u on two series of experiments, 
whilst a determination of iron gave approximately 
Fe. 

'i'his would indicate that the product.s consist 
e.s.seniially of ferric oxide and a small rpiantity of the 


nitrogenous .substance. In A’icAv of the readines.- 
AA'ith Avhieh iron becomes oxidised, the presence ot 
this quantity of nitrogen sIioavs that the reaetion 
betAveen iron and nitrogen under the influence of the 
electric are mu.st be very poAV'erful, since the additioj 
of 2n'!(, of such an extremely reaetive element 
oxAgen only loAvers the nitrogen content by somd 
od'’,,,. It is not, in the author's opinion, a \ali(| 
assumption that a nitride is necessarily the onlv 
nitrogenous ])rodiiet in this ea.se, since the oxides of 
nitrogen Avhich are formed Inwe to be taken in* 
consideration. Fxperiments AA-cre, tfu'reforc, earriifl 
out Avith a vii'W' to obtain some evidence upon thaJ 
point. j 

It A\as found in the first place that upon heating^ 
quantity of the second preparation in a current 
hydrogen, as in the previous experiments, sma_ 
amounts of ammonia only Awre formed, the litre 
the acid in the absorbing ves.sels being practically tf 
same before and after the experiment. NitrogiJ 
eqiiivah'iit to d (>7";, was found in the substance aft ' 
heating, from Avhicli it follows that 0-05% had bet! 
cvolvetl as iincombincd nitrogen. , 

It was thought that this might be due to t,^ 
aecitlental employment of too high a temperature '■ 
the furnace, leading to decomposition of the ainmoi’ 
Avhieh might be formed, since Ramsay anti Vouid 
fountl that this was ajipret iable abovm o(K)'’, bufl 
control e.xperiment using the mixture tif Fe^No a’' 
iron prepared by burning an arc in nitrogen gave J 
same result as before. Hence this hypothesis tV 
not appear to be tenable. 

Furthermore, up<m heating in nitrogen under /■ 
same conditions as AA'ere imposed for the mixture 
iron nitride and iron prcA-iously obtained, the nitro, 
content tlid not alter appreciably, 0T3% being foi, 
before and()Tl% after the heating of another saiiW 
of the. same preparation. Boiling with water.'*'; 
before had little or no elfect, 0-(K>2% being oa-o1 ^*^' 
as ammonia upon treatment in this Avay, and O-Ot)’’^ 
being obtained further upon addition of alkali to 
distillation flask. The residue still contained tl-l:''^ 
of nitrogen, and a repeat e.xperiment using strong 
alkali and more prolonged boiling gax'e no inereaA 
yield of ammonia as compared Avith that stated aboJ 

These facts Avould indicate that the nitrogeml 
proiluct obtained from the arc in air consists, in | 
probability, of a small amount of nitride, togetlt 
with some other substance whioh apparently oAves I 
formation to the jiresenee of the oxjgen. Itj 
intere.stirig to note that Sabatier andSenderens,'-* vv* 
sueceedetl in preparing nitro-cobalt and nitro-niel 
by the action of nitrogen peroxide, diluted av 
nitrogen, on the metals in ipicstion, Avere unable 
this method to obtain the corresponding i' 
deriA^ative. 

It is possible that this second compound mcntioi 
alxnm may be nitro-iron or some relate'd substan • 
but there is at present no experimental e.videiu 
Avhich permits of any definite .statements being mad 
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(■ roi'ent work of Parlington and his collaborators 
on the question of nitro compounds is interesting 
far as this poiiit goes. 

■■’lien an are, was burned in the nitrogen as it eanie 
■t from the cylinder, no steps being taken to 
ivi- the r'„ of oxygen which it contained, the 
net contained h'lO”;, of nitrogen and in its re¬ 
ins behaved essentially as the mixture obtained 
, the are in air, wloefi would go to show that the 
lid nitrogenous substance may be formed in the 
,'iiee of even this small quantity of ox'ygen. 
view of the large amount of ferric oxide present 
as thought that the nitrogen in this ease might 
idsorbed upon or loosely combined with the 
c oxidi'. This was tested by heating a .'i-g, 
pie of ferric oxide to .ItK)’ in a current of 
igen for two hours, 'f’raees only of nitrogen were 
d in both the heated sample and in the original 
■rial used, thus disposing of the above .suggest ion. 
i a matter of interest, the mixture of iron and 
■ nitride, the proiiuct obtained by burning the 
in air, and some ferric oxide were all lieated to 


redness in activated nitrogen for two hours to 
tain if any absorption of nitrogen took jilaeo 
r these conditions. No nitrogen was found in 
esulling products except that made in air, in 
1 case the nitrogen content had not altered, 
addition to this, some ISwedish iron was allowed 
idi.se siipcrlicially by heating to bright redness 
niinutcs in a mullle and was then heated to 
idness for two hours in activated nitrogen to 
lino the effect, if any, of tjie layer of Fe.|() 4 , 
presumably would be formed. No evidence, 
ogen absorjition was found, 
re is, in this connexion, considerable doubt as 
ether the method u.sed for determining the 
en can be applied with accuracy in the ease of 
m-nitrogeu-oxygen preparation. Fixation of 
rogen as ammonia would presuppose a supply 
vent hydrogen, which was not available to any 
extent in this case owing to the small quantity 
tallic iron present. Hence the results, so far 
e second preparation is concerned, must be 
ded at piescnt as possessing an element of 
t. Work is being eontinued upon this point, 
interesting possibility in the case of actual 
metals is that any nitro- or nitrogen-oxygen 
loiinds present might quite conqeivably give 
i.xylamino as rvell as ammonia under the action 
c nascent hydrogen. Assuming this to be the 
liid bearing in mind the behaviour of free hydr- 
iniinc,we have a possible explanat ion of Paler.son 
[Blair's discovery tliat more nitrogen is obtained 
ji the distilling tia.sk contains a 7,inc-cop(Kr 
^e than when this is absent. This matter is 
ifceiiig investigated. 

general review of these experiments may now 
^de. 'file main facts which would ajipear to be 
^lislied are as follows :— 

A Upon burning an iron arc in nitrogen, appreciable 
jintities of iron nitride are formed. Tliis would 
pear to be due to the action of the active nitrogen 
bii the are vapours, and afforiLs additional evidence 
jsiipport of the tlieory tliat such a form of the 


gas is obtainable. I’re-aetivation of the entering 
gas, as well as a slight increase in pressure, does not 
appear to affect the amount of nitrogi'ii nh.sorbed. 

2. Whilst the actual experimental eoiidit ions cannot 
be regarded as being bcNoiid reproach, such evidence 
as has been obtained would go to show that exposure 
of healed iron to aelivaled nitrogen does not result 
in any appreciable eombination of the elements in 
rpiestion. The oxidation of the metal has no elfect 
in this eonnexion. 

Neither ferric oxide nor magnetic iron oxide 
absortis nitrogen upon being heated in the gas, 
whether it be actuated or not 

4. Upon burning an iron arc in air, the products 
appear to contain a .second nitrogeuoiis substance, 
distinct from a nitride, and owing its origin to the 
intilienee of the oxygen ft is suggested lhat this 
substance may be iiitro-iroii or some related com 
pound formed by the action of the oxides of mtiogcii 
upon the iron vapour or upon the iron oxide pre.seiil. 

.'5. The ))reseiiee of I";, of o.xygen in till' atmosphere 
ill which tile arc burns is .sullicient to lead to formal ion 
of tlie second and iinidentilled nitrogenous substance. 

These results may now be ajqilied to the problem 
under consideration - that of the nitrogen in weld 
metal. 

tn the tirsi place, the author offers as an alternative 
hypothesis to Paterson and Blair's view (that the 
nitrogen in the weld metal is there a.s a re.siilt of the 
influence of the aeiive nitrogen upon the weld metal 
it.self) the suggestion that thi.s may be due rather to 
an ab.sorption of the nitride and the second nitro¬ 
genous substance from the arc vapours That this 
does take place is shown by the fact, that the electrode 
tips contain nitrogen, whereas other portions of the 
electrode which have while heated been in coiifaet 
with the active gas do not show any appreciable 
nitrogen content. 

iSeeondly, Paterson and Blair's discovery that, 
upon heating in ludrogen, part of the nitrogen is 
evolved as ammonia and part as elementary nitrogen, 
is explained by the present author's observation that a 
mi.xture of a nitride (which yields up its nitrogen as 
ammonia liy the action of hydrogen) and a second 
substance (which gives up it.s nitrogen in the uneom- 
bined state) is obtained by burning an iron are in 
air. This fact also .serves to eonhrm the above- 
mentioned workers' suggestion that the nitrogen in 
weld metal may be present partly as a solid solution 
of iron nitride anrl partly in some form which is 
related to the oxygen present. 

It would, furthermore, appear probable that the 
nitride-iiitnigcn in a xveld is that which is evolved 
us ammonia when the metal is heated in liydrogeii. 
Ill the case of the tigiires published by Pater.son and 
Blair, this const it utes about half of the total amount 
pre.sciit, the remainder being presumably that which 
inves its presence to the o.xidation effects in the arc. 
Hence the use of some easily oxidi.sable substance as a 
constituent of the flux on the welding rod would be 
expected to have a considerable etfect upon the 
quality of the weld by reason of its tendeney to 
inhibit formation of the iron-nitrogen-oxygen 

o it 
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compound owing to preferential oxidation, and thus 
accordinglv' to lower the nitrogen content of the 
nudal. This is borne out by the good results obtained 
in practice with graphite as a component of the rod 
coating. 

'The formation of nitride can probably only be 
minimised, and not entirely prevented, bearing in 
mind the circumstances of its formation, and a certain 
amount of nitrogen may be expected always to be 
present in ordinary welds made where contact witli 
air cannot be ax'oided. This is obviou.sly to be clone 
by exposing as little iron vapour as possible to the 
atmo.sphere in the vicinity ot the are, i.c., by using 
ns short an arc as is practicable. 'I'liis deduction is 
again supjiorted by the experience of welding juactice. 

Some interesting results might be obtained by 
allowing a stream of some easily oxidisable gas, 
such as hydrogen, acetylene, <;!<■., to impinge upon 
the weld from a hollow electrode, holder, suitable ex¬ 
perimental ])rccaufions being taken. 

In this way, an arc might be obtained which was 
surrounded by an atmosphere nearly free from 
nitrogen or ox\gen, with a correspondingly improved 
metal ns a consenucnoe of f)xidatiou or nitrogenation 
being greatly lou'ered, if not prevented. 'This 
suggestion is, howe\’cr, purely tentative. ]t may be 
argued that the quantity of nitrogen in wi ld metal 
would demand a high absorption of the arc vapours 
in order that the necessary amount of nitrogen should 
be present to reach the figure of 01®/„ or thereabouts. 
P'or a weld made under the conditions of current 
density etc. employed by the pre.smit author this 
objection would certainly be a .strong oiu?, but it is 
his opinion that in industrial practice, where the 
current density is so much greater, the increased 
formation of active nitrogen will lead to much higher 
yields of nitride etc., which will accordingly give the 
observed nitrogen content. Another factor to be 
taken into account is the possible catalytic etfects of 
the carbon, manganese, etc. present in the electrodes 
used in Avclding practioie 

Another objection which may be raised is that 
Strutt (foe. cit.) found that 2';,, or more of oxygen 
served completely to inhibit activation of the nitrogen 
ho used. This can be met by a consideration of the 
oxidation which will simultaneously be taking place. 
It would apjiear more likely that on account of the 
greater aflinity of o.xygen for iron, practically the 
whole of this gas may bo removed locallj' from a 
small space immediately surrounding the arc, and 
although the whole' of the atmosphere hero xvill 
undoubtedly be in a state of violent motion, the 
oxygen content may momentarily remain low enough 
to permit of activation and nitride formation taking 
place. 


fhe author de.sires, in conclusion, to express his 
indebtedness to Dr. j. H. Paterson and Mr. T. W. 
Moore for the use of their temporary laboratory, 
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Mr. C. L. Haddon for the loan of the coil and ozoii- 
isers. He is also grateful to Profs. W. N. Haworth 
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THE DETERMINATION OF VANADIUM B\ 
REDUCTION WITH HYDROGEN PEROXIDE 
AND TITRATION WITH POTASSIUM 

PERMANGANATE. ^ 

BY A. W. HOTHKHSABL, B..SC. TKCH. , 

Cain and Hostetter^ have described a method 'j 
reducing vanadium solutions by means of hydrogrt] 
]«‘roxid(s and have aiiplied it to the determinatic 
of vanadium in steels.- Lord and Demorcst^ i,'' 
suggest the use of this method for determine 
vanadium in ferro-vanadium. if 

'The nu'chanism of the reduction and its n])pl^^ 
tions in analytical chemistry do not, howe 
appear to have been thoroughly investigated. 
view of the importance of the method, the w^cl 
described in thi.s paper was carried out in ordei 
examine its efllciency and discover its liinitatiorf')' 
'The method consists essentially in adding hydro'*) ^ 
peroxidi' to a solution of the sample in strong r 
phuric acid (whereby the vanadium is iminedia'- 
reduced to the tpiadrivalent condition) and, 
dilution, titration of the liquid wdth standard pi 
sinra jiermanganate. Reduction of vanadium 
also take place in diluti' sulphuric acid solut 
but in this case it i.s neccs.sary to allow the mi> 
to stand in order to enable the excess of hydr^V 
lieroxide to decompose before titration can be ea V, 
out. ,T ■'/ 

The following jirocedure is recommended in '®, « 
of the results given later in the jiuper. 

The method. 

't.' 

A suitable quantity of the sanqile is decom',,' 
with acids, or if necessary by fiusion with potai i 1 , 
bisulphate (quantity not to exceed 10 g.), ami j 
solution filtered if required. 10 c.c. of si ly 
sulphuric acid, or 20 c.c. if much soluble nf ni * 
other than vanadium is present, are added, aif,'.r.‘' 
flask is heated until fumes ajqiear. After cool ' 
small quantity of finely jKiwdcred potassium as | 
manga nate is added, and the flask again heatu r 
order to destroy organic matter) and allowed to a 
Hydrogen peroxide solution, free from organic ni r 
and preferably containing 3% H^O^ or more, is a 
(h'op by drop until the excess of permanganate, 
been decomposed and the solution has become 
in colour. The solution is lieated until fumes Ij 
to appear, and then allo-ued to become quite c 
(1) If no salts have separated, 1 c.e. of hydrJ 
jx-roxide solution is added drop by drop fro* 
pilX'tte, with constant agitation of the flask, 
excess of hydrogen jieroxide thus introduci 
catalytically deconijxised in a few seconds b 
vanadyl sulphate solution in strong sulphuric' 
and no further heating is required. It is, how 
advisable to allow the solution to stand for 1‘, J 
minutes, after xvhich the test is completed by dihiH^ 
to 30b C.O., heating to 70", and titrating with stamb'- 
potassium jx-rmanganate solution. 

• J. Amer. ('hem. Soc., 1012, 34, 274, 

* Duroau of Btaudurds, Technol. I’aper No. 8 (1012), J, Amer, > 
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(2) If basic sulphates have separated or soluble 
ilt.s have or 3 'Btallised, water sufficient to dissolve 
1 C separated matter, but not more than about twice. 
}c volume of strong sulphuric acid present,* is 
ided, and the flask wanned until solution takes 
See. After cooling to room teni|)erature, 5 e.c. of 
jilrogcn peroxide, solution followed by a few cry.stals 
W 0-1 g.) of potassium bromide arc added. The 
^ is then set aside, covered with a watch glass, 
24 hours, after which it is heated until fumes 
appear (to remove bromine and hydrobromic 
Afte,r cooling, a little water is adih'd and the 
[on warmed to dissolve separated salts, diluted 
) c.e. (or to 7Clfl e.e. if much iron is juesent), 
1 to 70°, and titrated with standard potassium 
nganate, a few' c.e. of syrupy phosphorie acid 
added to remove the iron colour if necessary 
Jthe presence of large amounts of copper, iron, 
Ihcr elements giving coloured sulphate solution.s, 
advisable to make a blank determination. 

•is essential that the hydrogen peroxide used 
il be free from organic ]ueservative, since other- 
iron and other elements in the solution might 
Iduced us well as vanadium. Kven in their 
high and variable results are likely to be 
led due to attack on tlic permanganate during 

Vm. 

eful teat for ajiplication to commercial peroxide 
in evaporating 10 c.c. of the reagent with 
of strong sulphuric acid anrl a little ferric 
until fumes ajipear. If, after cooling and 
k the liquid requii’es more standard pota.ssium 
[iganate solution to produce a permanent. 
;>lour tlian does a similarly prejiared solution 
th no (leroxide lias been added, tlie reagent 
I be rejecti'd. 

author has found it convenient to prepare 

t en pero.xide as required In’ dropping sodium 
le into cooled dilute sulphuric aeiil. 
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itdi'Clioit ill nhoiHi fiuliiliiiric arid Kohition. 

liquid should be cold before the addition 
hydrogen peroxide, as the reaction by which 
um is reduced does not proceed to eom- 
in hot solutions. 

s po.ssible by this method to determine large 
mill amounts of vanadium equally accurately, 
ate titrations invariably agreeing to within 
rop. 

ays may be allowed to stand for long periods 
1 tests did not exceed 2 weeks) after reduction 
Hit alfeeting the titration ligure provided that 
lis excluded from the flask, 
ept in very large amounts, sodium and ammon- 
Its do not atfect the determination. Complete 
ion of vanadium min be efl'ected in the presence 
uch as 4(“> g. of sodium sulphate, hut owing to 
f loss during evaporation and of crystallisation 
cooling, it is inadvisable to carry out the test 
ih more than 10 g. of the.sc sulphates present. 

rnio vohuiH! o( tho solutloD. after tl»(* liytlutKon pt'roxiile liii« been 
shoiiltl be ttucit tluifc the volume of a'lflod water plus that of |K*roxiue 
iHit exceed three times the vidume of ntrong sulphuric field 


The presence of up to d-27 g. Mo, O-llS g. As, and/ 
or 0-24 g. II has no effect upon the determination. 
Copjier does not alTcct the reduction of vanadium, 
but large amounts of eopjx-r intei-fere somewhat 
with the end-point in the ])ermanganate titration, 
making it necessary to carry imt a blank determin¬ 
ation, In the presence of 0-25 g. (‘u tlm blank 
obtained was O-.f e.c. compared with 0-1 c i. without 
copper. 

Chromium interfere.s seriously with the deter¬ 
mination since it is reduced by hydrogen peroxide. 
In one .series of tests, 2t5-4 c.e. of ])('rmanganate 
solution were required when no ehromium was 
present, 2t)-5 e.e. with t)-(l3.u g. (added as yiotas- 
sium dichromate), 2()-K.") c.c. with lt-07 g,, 27-llt I'.e. 
with l)-141 g., and 27'!)5 e.e. with d-lWd g. Iron has 
no elTcct on the determination provided that when 
the .solution is evaporated to fuming with sulphuric 
acid there is no separation of basic sulphates, which 
invariably carry down vanadium with them. 

Hi duel ion in dilute sulphuric acid solution. 

In order to suimount the diliioulty due to the 
presence of iron, it is necessary to carry out the 
reduction in dilute soluthm. Auger* has shown 
that this is jio.ssiblc, and he states that in a Itt.lf 
solution of sulphuric acid (about .’iI",, bv vol ) the 
reduction proceeds to completion in a iViv second.s. 
At greater dilutions tlu' reduction was found to 
proceed more slow ly. For e,xam|ile, with fl.'l",, H„S(), 
in the test solution ll.S-.S"',, and of the vau.idnim 

was reduced in three days (com]ilete reduerum being 
obtained in IS dais) and with 2')",, It.,SO, 
and !)3-2";,. 

'I'he speed of reduction is, however, but little 
affected by the concentration of hyilrogen pero.xide. 

Apjiari'iitly there is a, limiting concentration of 
sulpliuric ach', lying between 20'',, and 33",, HjSO,, 
b\' volume, below which the I'ciluction will not. 
proceed to completion. 

F’urther I’xperiineiils on the ellert ol eoiieeiii rat ion 
of sulphuric acid were carried out with the addition 
of pota.ssium bromide as an accelerating agent, and 
it. w’as found that complete reduction could be 
obtained in solutions containing 23",, ll.^St), by 
volume, but not in tho.se contaiiiing 20",, H.^St).,. 
.IrcfU.ratioii of the rrdnclion in dilute, .sulphiirir acid 
.lohition.i. 

The ijjecl of Innperatiire.—If aqueous solutions 
containing ammonium vanadate, sulphuric acid, and 
hydrogen peroxide be heated, reduction of the 
vanadium oeeiirs in a few minutes, but it is not so 
complete as when the reduction is allowed to proceed 
at room temperature, 'riie, degree of reduction 
obtained varie.s with the tenqierature of the solution 
(in 2.")"'o ILSO.i, a. tcmjierature of ."iD’ has a pro- 
iiouneeil influence) but the efl'ect is less and less 
marked as the concentration of siilphurie ai’id i.s 
inereased, until with solutions containing no water 
{e.cj., strong sulphuric acid plus barium pervaiiadatc) 
complete reduction of the vanadium is obtained 
quite imlcpendent of the temperature. This fact 
camiot, however, be applied to the assay as carried 

• Cmnpt. rewl., 11)21, 172. 135'i. 
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out in concentrated sulphuric Hcid solution since 
natcr is necessarily introduced with the hydrogen 
]>croAide. 

'I'he addition of a few crystals of ))otassium 
hromide gi'catly accelci'ates the dccojn posit ion of 
tire excess of hydrogen peroxide (Bi-ay and Living- 
stoni''’) and coruplcte reduction of the x’anadium 
cun he ohtained after standing for 24 hours. Befoi'C 
titratioir, liouever, it is necessary to hoil until the 
hi'oniine and Indrohroniie acid foirned have hocn 
removed. A\'ith this nioditieation, the method gives 
aeenrali' results in the jiresence of large amounts of 
iron (tests were made using up to og Fe, added as 
ferric sul[)hate). 

The a[iphealion of this moditied method to the 
determination of vanadium in steels was not investi¬ 
gated on account of the interference of cliromium, 
xvhii'h is almost invariahly a.ssoeiated with vanadium 
in steel. 

I’latinised ashestos was found to act in a similar 
manner to |iota.ssium hromide, Init it is neitlier .so 
eonxenient to use noi' so ehcaji as the latter. Other 
materials siicli as manganese dioxide and colloidal 
silica ga\e negative I'esults. In thi- ahseiice of iron 
or other easily redueihle elements, metallic copper 
or (inelv divided silver, added to tile assay after the 
lyxdrogen pern.xide, resulted in complete reduction 
of the vanadium in a few seconds. 

.Ucc/mui i.s'/ii, of the miction. 

The reduction of vanadium in .sul[ihurie acid 
solution by hxdiogeii peroxide ajipears to he due to 
the action of sulphuric acid u|)on ]iervanadie acid 
with the formation of xanaiUl sulphate and the 
liherat ion of oxygen - 

4HV()i I-llLSOj 2V,,0;(S0,).,-1 (IHT) I :i(h .. (i) 

Alls excess of hxdiogen pero.xide over that reipiiied 
to form pei'vanadie acid is catal\ticallx deeoiipio.sed 
hv the reduced xaiiadyl siiljihatc, the rate of tliis 
decomposition dcfiending upon the concentration of 
sul|ihuiie acid in the solution. 

I’issarjexxskxstates (hat perxanudic aciil di.s- 
.sociales as folloxxs :■ - 

(k) \'0,((hU) — i ‘’.i'*' 

{/)) , ' ^■tt,.(h' ; H- 

(e) \ (h I \ (h.()/ I JL 

In the Jiiesence of siiljihurie acid, reaction (e) 
will pideeeil from right to left, and when the con¬ 
centration of sulphuric acid is low and (lie.se ions 
are able to exist xxithout immediate decomposition 
according to e(|Uation (i), it [apjiears that the 


- .1 .Xii.' 1 I I.' ill Sd. UCii. 4t, W.l. 
" / I'lit itxii. t lit in , JilOy, 43, IT.i. 


unstable ion (XH decomposes with formation 
x-auadic acid and free oxygen. 

V0.,4 02H - VO,-1 OH 4 


Pervanadic acid 


\'anadic acid. 


The deoom})o.si(ion of the OjH ion at ordmai 
temperatures is likel.v to he sloxv hut would 1 
accelerated hy heat. The equilihrium llnally ohtaini 
xvould tlicrefore depend upon acid coneentratii 
and temperature. 

This hypothesis accounts for the slow decoi 
position of pure aqueous solutions of pervam. 
acid (noticed hy Pissarjexxsky) and forms a re'^*^ 
explanation of the incomplete reduction ohtainei’'^ 
hot solutions. It will he recalled that the inlhu' , 
of temperature xvas found to be less the higher J 
concentration of sulplnirie acid. 1- 

Stunnninj and conchinionn. *•, 

The determination of vanadium by reduction vif 
hydrogen |iero.xide can be effected accuratelxs, 
both concentrated and dilute sulphuric acid solutbr 
Tn conciiilralid acid nolulions the reductioi’. 
immediate and complete provided an excess; 
lixclrogen peroxide has not heen used. Tn di 
acid .'lolntions the reaction proceeds more sll 
and it cannot be accelerated by heat witi 
oxidising a portion of the vanadium. The ■] 
pletcni'ss of the reduction depends upon tempera^i 
concentration of .sulplnirie acitl.and ujion the lc\ 
of time the solution is alloxved to stand. i» 
largely indepeiulent of the eoni'cntration of hydqa I 
jieroxide. In solutions containing less than'‘.(lL 
JTjSOj by volume the reduction will not ])roce'*.''.r. 
completion. The maximum tem|)ei'alure permi‘Sx 
lies lietween 2.')’ and ott’. By the additii®’-! 
])otu.ssiuni bi'omide complete reduction of the 
diiim may be obtained in 24 hours. 

Of the elements tried, only eliromium, wTi 
rx'duced under the conditions 

effect ujion the estimation. 

exi'i', if jiresent in large quantities, may 
mechanical interference (i ij., separation of 
sul|)hatcs carrying vanadium), but this may bc-'j.' 
come by carrx mg out the reduction in dilute sulp ' 
acid solution i‘,^ 

The method is apjilieabh' to a, laige variec J 
materials such as ores, ferro-x anadiums, and vaiuq 
compounds of all de.scriixtions. It can be ca* 
out direct on the.se jiroducts without se])arati(/ 
anx imjuirity otlii'r than insoluble matter 
ra]»idity of the method, together xxith its accu 
and reliability, lender it of considerable iiiqioit 
in analytical chemistry. 

Besi-arch Deiiartment, TVoolw ich. 


only eliromium, xxTiL 
itioiis emploxi'd, liasl/v 
1 . Certain clements,(7j. 
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he mechanical properties of 
luminium-zinc alloys containing 

CADMIUM. 

BY N. P. BT IKilSN, M.SO., PH.T). 

lie object of tho present research has been to 
tain by tho application of simple .standard 
^tilic tests, tho properties, other than constitn- 
il, of certain alumininm-zine-cadminm alloys, 
work, which actually constitutes f)nly a pre- 
iiary survey, is intended to provide autlicient 
Illation regarding these alloys to admit of their 
inrison with other well-known binary and ternary 
/H of aluminium. The only previous investigation 

i uminium-cadmium-zinc alloys recorded is that, 
to Bayliss and (Hark,* who in 1912 examined 
rich in aluminium and found that compositions 
iding Al 80--99, Zn 0—-20, Cd 0—10%, were 
^ble for rolling, spiiming, drawing, and st amping, 
Scientific te.st data in support of tho claims 
were not publi.shed. 

con.stitutional conditions obtaining over tlu! 
ternary system have already bci'ii investi- 
by the present author, and indicate that 
an influ.sl rial viewpoint the membera which 
lost likely to bo of value lie near the aluminium 
of tho basal triangle rcprcsenling alloy eom- 

[ ons, and conlain therefore a ))repon(J('i'ance 
is ck'nient. In the region of the aluminium 
the alloy.s .show a solid .solution range which 
Ids to a concentration of about (!d and 0% 
BUch alloys exhibit under the microscope atypical 
Vonal grain .stnietiire. Tho u.scful range of 
rht aluminium-/.ino alloys extends almost to 
|Zn, depending u]>on the puri>osc for which the 
is required, but beyond this point the aliens 
hie too hard and brittle to be of industrial 
" 1 |_ 

iuigo ')f alloys which have been examined 
•des mixture.s from 0 to 24% Zn, 0 to !()"{, Cd, 
heiK’C ()(i to 100'‘{, Al, so that a largi; number of 
eomjMisitioivs lie outside tho area within which 
alloys consLst entirely of homogeneous solid 
lion. In such case.s grain boumhuies, composed 
inly of a cadmium-zinc alloy, maketheir a])pearauce 
inicro-soctions. The alloys examined cover an 
on th(! triangular basal plane, rcju’Csentcd by 
small shaded jiarallelogram in one corner of tlm 
lie ternary alloy lield. Fig, 1 ; the lower diagram 
s on a larger scale the region of the alloys 
digated, tho po,silion of the circles reprc.scnt ing 
actual alloy compositions, 
llowing careful preparation using commercially 
mattirials, tho alloys were subjected to forging, 
■'^oiling, and spimiing tests, the cast matei ial being 
ested for hardness and the cast and rolled material 
or tensile properties. 

1 • iMtaux ct AlllagM, 19li, 7, No. 6. p. 7, JS.P. 19.453 oI 1912. F.P. 
W2.301. U.S.r. 1,117,308. 






Preparation of alioyx.-The metals employed in 
this work were as follows ;— 

Aluminium notched bars from the Rritish Alumin¬ 
ium Co. : -Si 0-2(»%, Fe (»-20%, Al (by ditf.) 99-(iO%. 
Eleotroljdic zinc 99'!I,S% pure. Cadmium, in the 
form of sticks of commerce, kindly presented by the 
Briti.sh Metal Corporation : Zn b i)2<)%, Pb O-0]:s%, 
Cd (by diff.) 99-9()7'l„. 


7" 



l-’io. 1. 

'.riio metals in calcula1c<l and carefully weighed 
proportions .is shown by Table T, were melted in a 
12-lb. Salamander crucible, heated in a coke-tired 
ivind furnace. 'I’he aluminium was first melted and 
the zinc then added whilst heating was continued 
until the ad<led metal ha<l completely' di.s.solved ; 
the crucible charge was tlum gently .stirred to ensure 
incorporation of the zinc. Tho crucible wa,s then 
taken from the furnace and allowed to cool to within 
5(C of the solidification temperature of the alloy, 
when tlu^ I'adminm in the foim of small lumps was 
added. 

In no case on the .addition of either zinc or cadmium 
was there any ex idcncc of volatilisation or undue 
formation of oxide : -a slight quantity of scum formed 
and w.is remov'ctl. Careful stirring was then applied, 
tho ch.argo somewhat reheated, and aftiT again 
skimming w'as poured into ii mould giving ingots 
measuring 4 o x; 0-5 X It) in. and into another giving 
round bars l-2.'> X 12 in. In every case the metal 
was poured at tho lowest temperature at which 
it would till the mould. The surfaces of most, of 
the ingots were clean and smooth, but upon those 
containing 10% Cd there appeared minute beads 
of metal which grew uniformly to a height of about 
1/10 in., evidently an exudation of some fusible con¬ 
stituent which was forced out on solidification of 
the portions of higher melting point. 'Phe beads gave 

D 
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1o 1lic .siirf.'i<c» of the iiigotH a roiiRli nn<l siwcklcd 
!i]>|>caraii('c. l''rac'tiii'cK of the ahnniiiiuni ricli nlloy.s 
are iiiotv silky i<l a]H)eiiriinee than those /.iiic- of 
eadniiiini-fieli, wliieh e\liihiti a ffiatmlar or more 
coarsely crystailiiK! Htnictiirc. 

Fonjimj li'xts. —Forginj; tests were made at various 
tom]K'!’atur(‘S on tire round diameter chill-east 

Irars. 'I'he. bars covering the whole series of alloys 
were heaterl to irt a ga.<i mulTIr! near the e.vperi- 
mental straun hammer. Kach of the bars was in 
turn taken out and tested with the lightest ])o.ssil)le 
rifeelive blows eoireenlrated over a length of about 
.‘t inches of the 12-ineh sjrecimen. At 40(7" each of 
t he alloys was so friable as imnrediately to fall to 
])ieees before even .5'yJ, reduction in cross-section 
had been elTceted. The bars were replaced in the 
niullle, which was then (S)oled to various t('ni])eratures 
below 40(1" down to about 2o0'’. At intervals speci¬ 
mens were taken out and tested under the hammer, 
and in each ease as before fell to ])ieces as though made 
of chalk. At 2.")0’ and 1>e|ow, sonu^ of (hem forged 
readily whilst others s]>lit and formed conskk'iable 
edge eraeks. The bars were then eookal to room 
temjX'rature and again te.sted ; they forged no less 
well but no better than when at 2.i0", some of the 
speeimeas flattening (jut readily, wiiil.st others 
immediately eracke<l into fragments. 


LONGITUDINAL 



HolUluj Iffts* Tor rolling tests the flid. slabs 
measuring 4-5 X 0'5 X 10 in. were employed. Por¬ 
tions of these, were all lieated to 40()”, cooled to IIOO'’, 
and p!is,sed through the rolls set to give a 10% 
reduction in thickness. At tli<( lirst pass most of 
the specimens broke into smidl pieces. Lower 
rolling temiKiratures were subsecpiently tried, but 
with almost equally unsatisfactory re.sults. T'he 


• gerfoimed by riHirt.'-By ot H, W. Clarks, dtiectyr of Janioa Bootli and Co., 
Argylo Stn-rt, lilrnilnghaiii. 


remaining portions of the slabs were cooled tr 
room temperature and rolk'd cold, the results in 
general being similar to those of the forging tests oi 
the corresponding alloys. 'I’hoae sjiecimcns whicl 
would roll wane reduced from ()•.'> in. in thickness t(^ 
tbl in. in three passes. i 

The. rolled sheet was clean, free from S]iill or blister 
and, except in one or two eases (marked with aij 
asterisk in Table 1.), practically free from edg 
cracks. The results of the hot-forging testa weit 
thus that above 2.')tl° all of the specimens cracki‘1 
badly ; tho.se of the cold-forging experiments | 
given in Table I. Under hot and cold rolling ■"'H 
alloys behaved much the same as under the haminTI 
and those specimens which would not forgo W'ero aVn 
unrollable. In Table 1. the s|ax'im(>ns which W' 
forgeable and rollahlc are nuirked “ Workab| ^ 
and the others “ Unworkable.” ^ 

Taui-e I. o^< 

domposilionN, forging and rolling tests, S,' 


CuinjMtftllion, wpijrlit- %. 


a 

10 
11 
i-2. 
Hi 
1 ^ 
ir. 
17 
IS 
10 


A1 
Oil 
02 
82 
7H ■ 

71 
01 
0() 
80 
70 

72 
02 


26* 

27* 

2S 


ss 

81 

7.S 

74 

m 

04 

88 

76 


Zn 


6 

16 


16 

20 

24 


12 

20 

21 

6 

12 

16 

21 

6 

12 

24 

IS 


CM 


2 

4 

4 

4 

4 

4 

6 

0 

6 

6 

6 

10 

10 

10 

10 

10 

0 


Workiilili 


Mie. 


rnworkiif)!^^ 


IJuMtirkul r, I 
Workiiblo 






I iiNvorkabi,\t' 
Workablo ‘Cld 

h'l 

Ujivioikabli,*' ^ 

Spin7ii)i<j tests.■\ —Only the alloys which were caiw ik 
of rolling into sheet form were subjected to siiiiu" uii 
tests. The sheet,0-1 in., was rolled down to a 111 rs 
ness of 0-05 in., and subjected to spiiming tests ul, < ' 
ordinary works conditions. In order tirst to li- us 
all of the rolled sheets to the same state, (hoy I rs 
aimcaled at 4t)0" for half an hour, to eliminattp a 
cITect of possible different amounts of cold w 'r 
induced by cold rolling. The most dra-stie posf'{ 
spiiming test was applied, that is, spiiming to tj 
form, the cup former having nearly parallel si, 
and being (> in. deep. As e.xeept in the case of pii 
aluminium, moat of the alloys wens hanl to w . 
cold with the forming tool, each of the discs 'ii 
heated by gas dame to about l.'iO", whilst spinn I 
was in jirogress, a slight continuous aimeal then 
being given. Many of the sheets withstood spinn, 
to the whole deiith of the cup and show'cd proper' 
admirably suited for this purpose ; a f((W, how'e' 
broke down at the early stages and crackl'd so bf, 
that further progress could not be made. 

'The table below indicates the behaviour of 
the rollablo alloys examined, when subjected I 
spinning tests :—■ 


t For tlu! BoiuulnB tflata tlio author U Indebtod to hU trleud liolph tevick, 
of John lAivlck'B Metal SplniilDg Works, lllrmingham. ; 
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Tabi.k ir. 
of npinniofj U'nla. 

•v im. OI-ftiTvaMoiH. 

I .. Spun to <lopp cup Hli.ipo 

1 . • Spun to (‘lip Hhapo and cMitkcil {irotiiiil rim 

7 .. Spun perfectly to deep cup sliajio 

S .. As No. 2 

n .. Spun iKTfectly deep cup Bliarxi 

M .. Aa No. 2 

ir» .. As No. 2 

19 .. Spun deep cup shaiw f-iit xlluldly craflscd 

29 •. As No. 19 

21 .. Aa No 19 

2r» .. Spun iHftuMy (o dcoi> cup xlmpe 

2(J .. Ah No. 2 

27 .. Aa No, 2 

Tvnsilc pmp’rlien. Rolled -drip.* 
o.'isccHain tho twisildpropoHiesof thr> alloys inf lio 
!v of .stu'ct, cliill oasf. .slabs were rolled, as alri'aily 
hibed, to .strips 0-1 in. in thickness, and fiom 



Cdiim/ufTi Per Cenf . 


Fkj. X 

tensik test spi'cimcns w(“rc stamped out. by 
of a hand fly pre.ss.f The .sjieeiniens measured 

f iwide at; the shanks ,and « in. wide along a 2 in 
llel length. Itoth longitmUnal and transverse 
1 were ent in <piadrn))licate, two of each being 
d in the condition of the .sheet us rolled (i.r., 
rolled), whilst the two others wck' annealed at 
for 1 hour before te.sting. With the diA'iders 
I'xaetly at 2 in., two line scratehes 2 in. apart 
f made on tlu^ gauge length of each sjH'eimeu 
trawing the. dividers along a .straight edge. The 
Bers were then set to 2'0l in., and in l('sting, 
lield was taken as the load eorresj)onding to an 
■ation of (»-0l in., so that when the divider 
L exactly coincided with the iiositions of the 
Kle lines on the specimen, tlie load was recorded. 
W tension tests, a Dixon and Hummel wire- 
Visting maehiiu' was employwl. 

I ITle results of tensile tests on the alloy sheet are 
jiven in T’ablo III. and graphically represented in 

r* Th«) coTn|>(Mlttoii!!i of tho alloys used for texting lii the form of aliect 

Jc represent edliv a black dot in tho diagram of Fl«. 1. 

11 By coiirtca^ ojf l>x> H. W. BrowiiHdon, Messrs. Kyuoi'b, Ud., Blnnlngham. 


Figs. 2 and It ; in the.se diagrams a full line represents 
nui.vimnm loa<l and a dott(‘d liju* ('kuigati^ui per eent. 
on 2 in. ; yield load is not plotted. 

Taui.k III. 

Uottul tiherf, iloto. 

Lo. 





Cold rollctJ, 


.■\mUMlrd. 




Meld 

Kloiig'ii 

Yield 

Citiniaic 

Kt<>iu;‘n 

No. of 


loiitl. 


load, 

lonO, 

allny. 


lb. 

Ih ou 2 in. 

Ib. 

Ib 

on 2 In. 

1 


7 IK) 

S'.O 4 

ir>o 

4(50 

:t0 

7 


7a0 

90(1 4 

ir,o 

4(5.5 

:{.5 



J»-d> 

O.'.O 4 

150 

4H0 

;i2 

11) 


soo 

OVl 

19". 

470 

:d 

2."> 


1()2’> 

112.'. (5 

290 

r-90 

20 

2 


prd) 

107', r, 

ISO 

.520 

2H 

.M 



lO'..'. 4 

205 

.500 

2.5 

1 1 


llfd) 

lir.t) (5 

X70 


‘27 

2(5 


]:«)(» 

J l.'.O 4 

2.10 

000 

10 

l.> 


1 100 

ir.oo .‘5 

2S0 

(540 

12 

21 


1200 

J..OO 7 

:5r.o 

900 

20 

27 



Too bridle fo 

l.T.t 






Trnnsiii'i sf. 




1 


KOO 

9r.O 1 

Mo 

410 

10 

7 


soo 

97r, 4 

IfiO 

410 

I 1 

Ifi 



Spilly 




M) 


000 

900 2 

120 

200 

0 

2r> 


lOOO 

11 r.o 4 

250 

.570 

2(5 

•2 


OfiO 

Jloo ;{'5 .. 

100 

500 

20 

» 


0(10 

1000 1 

200 

490 

1.5 

11 


1000 

IKK) 1 

1 io 

.500 

17 

2(5 


1200 

1200 ().'> .. 

2f.W 

.5.50 

S 

i:. 


i2r»o 

iir.o 00 .. 

2.50 

(too 

9 

in 


12.t0 

l 2 :.o o,". 

2.50 

;5(K) 

5 

27 



Tofj l.iidio to 

test 




From the data, it is seen that the stronge.st .slu.aT 
is that containing 12% ^n, the tensile strength 
being 17'2() tons per sipi.are in , whilst by the addition 
of lO '/i', of I'admium, the si reiigth is further slightly 
inereased. In this stuies, however, tlie elongation 
is at a minimnm. It is seen that tliere is no marked 
oi' systematic variation in the tensile prf>perties of 
ahimininm-rieh .duminium-y.ine alloys hy the addition 
of cadmium, though the general tendency, in the e.asc 
of pieces eet longitudinally, seems to b(' a .slight 
si nmgthening, whilst tiu' (‘longation also to some 


Ch/U-CASTINGS 



O 2 A 6 S 10 


Cadmium Par Cent 
Fia . 4. 
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extent increases. Transverse tests appear to show 
almost the. reverse conditions to liold. 

('hill-aistiwjs.— For the purpose of tcuisilo testa on 
chill-east sjx;eiruens, slabs measuring 4-oxO’6x 10 in. 
were prepared. These were sawn along their greatest 
length into two pieces, and each of the latter wa.s 
machined to tlm form of a test piece measuring 
0-4- in. thick, i r) in. wide at the shanks, and 11 in. 
wide along the jiarallel portion, nie alloy bars were 
machined by hist roagh-shaping on a planing machine 
and snbse()uently fine-finishing on a milling machine. 
Tlie a]>i>earance of machinecl surfaces of specimens 
containing cadmium compared very favourably wilh 
those of ])ure. aluminium or of aluminium-zinc alloys, 
and a highly pleasing surface was easily obtained. 

After careful measurement, the sjiecimens were 
tested in a Buckton liO-ton horizontal testing machine, 
and gave the results tabulated below and represented 
graphioally in Fig. 4. 


Taui.r IV. 

Chill-camiufjH, tensile test data. 



llltinbitf load. 

lOlonwaHon 

No; of alloy. 

1 

T(mis p«t mj. In. 

on 2 In 

7 :fHH 

ac. 0 


e, !)4H 

41 0 

li 

nsiH 

420 

J9 

7 HOO 

•a:> 0 

i:". 

7001 

I’K 2 

8 


30 0 

11 

H 147 

32 2 

HD 

H HU 

3 :. 1 


10 :»oo 

j:io 

l'> 

10 02.') 

14 0 

HI 

10 104 

10 1 

4 

7 200 (■spitlj) 

2-0* 

10 

:J7:’2( ,, ) 

1 0* 

Hi 

O-Tf) 

10* 

r. 

1200 

2 0 

11 

12 212 

l-o* 

17 

17 000 

:.o 

24 

! -t 

3 0 

<l 

12 0IS 

0 0* 

IH 

C n 5 (-ipllly) 

0 0* 

IK 

IIO.'.O 

1 (!• 

HI 

10 : 1.1 

0(1* 

Jlr<)k<“ 




In the diagiam the full lines represent tensile 
strength in tons pcT square inch and the broken lines, 
elongation per cent, on 2 in. The strongest alloy 
of the .series is evidently one eontaining 6% Cd 
and 20% Zn ; this show's 17-o tons per square inch 
but only 3% elongation. As in the ease of rolled 
strip, the addition of u^j to 10% of cadmium to 
the aluminium-zinc alloys examined, doe.s not 
produce any very marked or sy.stematic change in 
the tensile projK-rties, but it seems that there is a 
slight weakening and no appreciable increase of 
elongation e.xeept in the case of the series containing 
C% Zn. 

J7ar(bir.SiS’. —Hrinell hartbiess tests were made upon 
the chill-east alloys with a 10-mm. ball and KXM) kg. 
load applied i minute. 'J'hey indicate ('I'abloV.) 
a slight harr^ifning by the addition of cadmium to 
each series containing a constant proportion of zinc, 
except in the Case of the series containing 24% Zn, 
when softening is evidenced. 


Tahub V. 

Jirincll hnrdmss of chitl-caMings, 


AHoy no. 


Dtam. of imprt^islon. 


llardncs-t number. 

1 


nun. 

Osr) 


27'r> 


7 


0-70 


24-0 


n 


d-no 


25-0 


10 


C-20 


2tf0 


2 


0 40 


27 0 


8 


40 


27 0 


14 


0-20 


20-0 


20 


0-2f. 


2S'& 


1.^ 


r.-er) 


oor. 


21 


r>-4() 


400 


4 


5 0t» 


4ft-0 


10 


f.or. 


47 0 

f 

22 


4 TO 


.'>4 0 

f, 


4 00 


f.7-0 

a 

U 


4-r.o 


r.oo 

V 

17 


4 r>r) 


OHO 


0 


4 00 


70 0 


12 


3-05 


78 0 


18 


415 


TOT) 


24 


4-25 


07-5 



Summary. 

The range of alloys examined includes mixturcHi 
taining from 0 to 24% Zn, 0 to 10% Cd, and hen^ 
to 100% Al. From certain of the alloys contaf 
10% Cd, small beads of a more fusible constiti 
exude from the surface after chill-easting ; th? 
probably a cadmium-rich zinc alloy. Under' 
hammer, all sjx'cimens cracked badly above 
but tho.se eont aining less than a total of 18% Zn- 
forged well below this temperature. The resu | 
rolling tests are similar to those of foi'ging 
The general elfeet of cadmium is to rendei 
aluminium-zinc alloys more malleable, thereby 
ling zinc-rich members which otherwise woul,| 
quite unworkable to be readily forged or rolle! 

The strongest slu'ct is that eontaining 12'/,. 
the tensile strength being 17-2(1 tons jier square 
whilst by the addition of 1(1'^./ Cd the strong 
further slightly increased. In this series, hov 
the elongation is at a minimum. 'J'here is no m 
or systematic A'ariatioii in the tensile propc'rt 
aluminium-rich aluminiiim-ziiie alloys by the 
tion of cadmium. 3’he strongest alloy "of the | 
is one containing O'/,, Cd ami 2b'/, Zn ; this s'* 
17-.5 tons per square inch but only 3'}/ elonga!' 
As in the ciuse of rolled strip, there is no very ma) 
or systematic ch.onge in t he tensile projKirties o i 
aluminium-zinc alloys examined, by the add, 
to them of up to 10% Cd. llrinell harchiess t 
indicate a slight hardening by the addition of cadrr 
to each series containing a constant proportio 
zinc, except in the ca.se of the series eontai 
24'/, Zn, when softening is evidenced. 

In conclusion, the author wishes to aoknowl 
especial indebtednes,s to I’rof. 'P. Turner for grai 
facilities for carrying out the investigation irl 
laboratories and for his continued interest and ad 

The investigation was conducted in the Metalli 
I)ei>artment of the University, Birmingham, 
iinancial assi.stance from the Department of Scier 
and Indu-strial llesearch. 
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THE SPECIFIC GRAVITY AND ASH 
CONTENT OF COAL. 


by T. J. DKAKELEY and J. E. I. HEPBURN. 

investigation has been made to determine 

t ier a relation exists between the specific gravity 
ample of coal and its ash content. In a former 
Lunication, Drakeley and Jones (J., 1921$, 

) have examined the relation between the 
c gravity and moisture content of coal. 

[h specific gravity and the class of coal do not 
r to be related in a manner which admits of any 
icmatical treatment. All that can be staled is 
the older typos of coal generally possess slightly 
specific gravities than coals of later geological 

I. 

der to determine the relationship, large samples 
(which were actually passing to washing plant) 
wo parts of a Lancashire seam were separated 
factions which floated in liquids of known 
gravities. 

tions of calcium chloride were first adopted as 
,rd liquids, but were subsequently abandoned, 
he maximum specific gravity for a saturated 
in is about 1'41 and the more concentrated 
ins do not readily wet the coal, 
ore convenient liquid, proposed by Blyth and 
1 (Trans. Inst. Min. Eng., 191fi—1919, 57, 2(>4), 
)roform (d 1-5), which may be mixevl with 
il to give solutions of any desired lower specific 
y. Furthermore, the chloroform-alcohol mix- 
lossess the great advantage over salt solutions 
ing no residue on evaporation, 
s been shown (Drakeley and Jones, loc. cit.) 
^r practical purposes air-drying is satishudory. 
all samples dealt with in this investigation were 
ted to air-drying in a laboratory in \\ liich the 
e humidify of the atmosphere averaged about 


bh bulk sample of about 1600 grams of coal was 
Btcd into fractions by flotation in solutions of 
ising specific gravities, th(! coal remaining in the 
I for three minutes. During the first minute 
lolution was rapidly stirred, after which two 
fes were allowed for set tling. A suitable appara- 
las already been described (Drakeley, Trans. 
Min. Eng.,‘ 1917 -191H, 55, 162), and recently, 
filar form has been discussed by Siimatt arid 
I (ihid., 1923—1924, 66, 168) 


The results of four tests on each bulk .sanqilo arc 
given in Table I. ; 

Tabu: I. 


Ash conlfiit of fractfon^. 


Teat. 


I'loalliig In litiiiitl of d 


Sinking 









la 

Afih. 

d. 


1-30 

1 35 

1-40 

1-45 

1-49 

1 49 



1 

2 ;)() 

4-48 

7or> 

10 32 

13 00 

52 0.8 



2 

2 33 

4-42 

00(J 

10 25 

13 .51 

51 96 



3 

2 38 

4 47 

7-02 

10 30 

13 rtO 

52 01 



4 

2 34 

4 48 

7 03 

10 32 

13 61 

52 07 

89-32 

2 47 

6 

1-27 

3 35 

5-75 

0 06 

12 94 

52 18 



0 

1-27 

Z 38 

5 77 

0 10 

12 90 

52-21 



7 

128 

3 38 

6-84 

0 00 

12 97 

52 21 



8 

1-28 

8 42 

6 85 

9 11 

12 04 

52 22 

90 11 

2 47 

Averago 









ash 









contPDt. 1-81 

3 92 

«-4l 

9 09 

13 28 

52 13 

89 77 


Average 









BP gr. 

1275 

1 325 

1-376 

1 425 

1-470 

1-98 

2 47 



With the coals in question it was found that a 
liquid of specific gravity T2r) only floated an occa¬ 
sional piece of coal, and therefore it may be assumed 
that the first fraction contained the coal particles of 
specific gravity ranging between 1-2.6 and l-30^and 
averaging 1-275. 



thol and chloroform were removed from each 
Bn by drying in an oven at 100°. The fractions 
Bhen exposed to the air of the laboratory to 
sBcn the standartl conditions, and subsequently the 
»h pontent was determined. 

I Finally, samples of the dirt containing no visible 
jarbonaceous matter were selected from some mined 
joal (from the same sources), and the respective 
|sh contents and specific gravities were determined. 


Wlien the average values for the ash contents and 
specific gravities were plotted, the resulting line wa.s 
found to be almost straight for the higher, but 
decidedly curved for the lower values (see curve 
A of figure). A precisely similar curve may bo 
obtained by averaging and then plotting the results 
given in another connexion by Blyth and O’Shea 
(Trans. Inst. Min. Eng., 1918—1919,57, 269) for coals 
'from two Derbyshire seams 
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It therefore appeared that in all probability a 
graph such as curve A would be typical, altliough 
the graph n*preseuts a relationship which entirely 
disagrees with that theoretically deduced on the 
assumption (supported by other evidewe) that a 
crude coal may be regar(ied as a mixture of clean 
coal and shale. A further examination therefore 
seemed desirable, 

Tn a former communication, the authors (J., 1924, 
134 t) liave made accurate determinations of the 
apparent and true speciHc gravities of .samples of a 
Notts hard (steam) coal, and reference may' be made 
to the results given in that paper. 

C(xd mmplcfi of low ash content. 

In Table I. (loc. cil. page 13.5 t) are given the true 
and apparent specific gravities of coal samples free 
from visible impurities and yielding a small quantity 
of ash. 

In the separation effected by the flotation process, 
the apparent specific gravity is the controlling 
factor. As the separation Ls thus deyKaidcnt, on 
s\i('h arbitrary factors as the rate of ja'iietration 
of the alcohol-chloroform mixtures, it is more likely 
that the true specific gravity will be related to the 
ash. In the cv'ent of tlu! existence of a linear relat ion 
between true and apparent specific gravity, any' 
relation between the true specific gravity and the 
ash content would also apply to the apparent specific 
gravity. That no relationship exists is readily 
demonstrated by ])lotting the values for the true and 
apparent s])ocific gravity giv'cn In Table I., when 
irregularly placed p<.)ints are obtained. 

It has already been shown that the v'olatile matter 
and the ash content of the clean coal samples do not 
admit of mathematical treatment, and that the diffi¬ 
culty is due to the separation of the coal samples 
into fractioiLs containing varying proportimis of the 
four banded constituents 

Similar reasoning accounts for the lack of regu¬ 
larity in the specific gi'avity and ash values. 

Relation between the specific (jravity and ash content 
of general coal .samples. 

In Table II. of this paper are giv'en the values for 
the true, and apparent specific gravities and the ash 
contents of general coal samples from the Notts, 
seam w’hich yielded higher percentages of ash than 
those obtained in the former .section ;—■ 

'I'.vnr.E II. 

A‘th 

conUint. irU'J 27 52 n2 83 30 r>4 40 97 5100 52 91 60 0H 75 81 

u (ApPiirfiif, 1 :H7 1-481 1 :.45 J r.lO 1 751 1 77<J 2 0.15 2 147 

True . 1 -HO 1 54.i 1 504 1071 1 782 1 817 J H51 2 121 2 2(U 

I fiilnilatfd 1 443 1 540 1 005 1«»88 1 775 1-831 1 8.53 2 125 2 208 

If the true and apparent speeifie grav'ities are 
plotted, it will lie found that an almost linear 
relation exists between them. This indicates that 
the porosity of the samples is almost constant, and 
that any ndation between the ash content and the 
true specific gravity will also hold for the apparent 
specific gravity-. 

In the subsequent paragraphs, the true specific 
gravity is discussed in connexion with the ash 
content. The values for the true specific gravity 


and ash content are plotted in the figure and giv4 
curve B. This represents graphically the equationi 
which may he deduced on the assumption, now showiji 
to be true for this case, that the samples may b'r 
regarded as mixtures of coal and shale. A siniilajjr 
curve was obtained by Whitaker ('rrans. Inst. Mini'. 
Eng., 1923, 64, 191) for mixtures of coal and shal,'e 
dusts. 

The equation takes the form •— \ 

l/x^.^gla(lls-l/c)+\lc •, 

where y is the ash percentage of the sample, rt that* 
of pure shale, and c, s and .r the real speeifie gravities 
of the ash-free coal, shale, anti sample resyiectiveb" 

In the former paper (loc. cit.) the value of a ’y"'' 
been determined (9.5-07%) for the coal, and the vi^j{',( 
of c obtained for the curve B i.s T315. By subst 
tion of these in the equation, .r may be caleula"./S 
The results are giv-en in Table II., and are in 
agreement with the observ-ed values for the 1 
specific gravity. u’ 

The abnormal relat ion deduced in the first setA 
of this paper may now he elucidated. In U 
connexion, the avei-age specific gravity of a saijlj 
was assumed to be midway between the spti 
gravities of the higher and lower test solutf 
'riiis value was plotted against the ash conler’' 
give curve A. This assumption is ap]mrenlly,\ 
justifiable even with naiTow and certainly not 
w'ide ranges of speeifie gravity, and a curve sih 
to B may he obtained by a slight displacement i.'.t 
points. The curve will not ho identical wil ■ 
w'hieh refers to a Notts coal, but an examinatioi 
Lancashire coal gave a curve coincident with ' 
theoretically deduced. 

Iron pyrites. 

The coals used in the experiments contained 
traces of iron pyrites. No simple relation exist 
coal samples containing various proportions of 
impurity, which has a speeifie gravity ajiproat 
5 and yet only-yields about (57% of ashonincineri 
in an open furnace. 

Summary. i 

1. There exists no relation between the true- 
apparent specific gravities and the ash content 
sam])les of clean coal from the same seam, owin 
the fact that the satnjile may be composed of 
one or a mixture of the four banded eonstituen 
the coal. 

2. A relation exists between the true and appa 
speeifie gravities and the ash contents of ave 
samples, and an equation is given for calenlatin<i 
ash content of the coal from the specific grav; 

3. No simple relation holds for coal san 
containing vary ing pro])ortions of iron pyrites. 

4. It is not justifiable, in coal washing tesL 
aeeoiit the s])oeilic gravity of the, sample as the n 
of the values for the two adjacent solutions used ii 
float-and-sink tests. 

The Department of Chemistry and 

Rubber Technology, 
Northern Polytechnic, 

London, N. 7. 
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THE DETERMINATION OF PHOSGENE. 

UY H. GORDON BEEVES, M.SC., A.I.O. 

Although phosgene was discovered in 1811 hy 
)nvy, as yet no ready process for its quantitative 
[(.termination has been described. The present 
ivestigation was commenced late in 1918 when 
hosgeiie was being ext-nsivcly used for war purposes, 
ait it was found impossible until recently to complete 
he work. 

Kling and (Sehmity. (C'ompt. rend. 1919, 168, 
7 ;!, 891) described a metliodof determining one part 
'''jghosgene in 19,000 parts of air by bubbling the 
i^re through aqueous aniline and determining 
the direct weight of diphenylurea formed or 
fating the weight from a nitrogen determinal ion 
fe Kjeldahl process. This method, although it 
[accurate results for small amounts of phosgene, 
ic unsuitable for rapid manipulation. 

^^iment showed that strong sodium hydro.xide 
m (approx. 13iY) immediately decomjiose.s 
bne, with the separation of sodium carbonate 
le evolution of much heat. If, however, equal 
-s of N /I sodium hydroxide and liquid phosgene 
ken together, decomposition of th(! latter is 
(complete, some of the undccomposcd phosgene 
on the surface of the mixture as a brownish- 
oil. Hence for the decomposition of the 
fie in the pi esent experiments, excess of strong 
( soda was always used. The phosgene was 
Sued both from tlu! excess alkali present and 
(oin the amount of chloride formed in the 
position. Delcpine, Douris, and Ville (Bull, 
fhim., 1930, 27, 280) have described a very 
method, but merely determine the amount 
(Sgene from the total ehloriih* formed by 
ig with A'/40 silver nitrate solution, 
moat conveniint and easily manipulable 
of phosgene for experimental purposes was 
lo be a solution in nitrobenzene, 'the latter 
abaoibs largo volumes of the gas at ordinary 
ratures, much heat being evolved during the 
Ition. Kis(! of temperature causes an immediate 
ion of the phosgene. 

-.s welt known that certain metals, e.f/., zinc, 
■heated in an atmosphere of phosgene, decompose 
Tttcr forming the chloride of the metal and 
King carbon monoxide. Also numerous nietallio 
and mineral sulphides and other minends 
Ivenet, Compt. rend., 1911, 152, 87, 12.70, 
J157 1153), wlien heated decomiiose phosgene 
rJig the metallic chloride. In the case i.f zinc 
iiMdo carbon oxysulphide is formed. It-xpen- 
ilH described below show conclusively that 
liMf iie can be determined as chloride by deconi- 
: with heated zinc. Delepine, Moiinot Duva , 
. Lafore (Bull. Soc. t'him., 1920, 27 -J-). 

Liolished a method of determining hydrogen ehlornic 
I impurity in phosgene. They allow the mixed puses 
'10 act on mercuric cyanide in an evacuated bulb, 
hnd the free hydrocyanic acid is aspirated into a 
known volume of 2N sodium hydroxide solution and 
estimated by D^niges’method. lathe work described 


in the present papier it is shown that the hyilrogen 
chloride as impurity can much more readily be deter¬ 
mined as excess chloride by decomposition of the 
mixed gases either with aqueous sodium hydroxide 
or with heated zinc. 

ExrERIiMENT.AL. 

Delermination of phoayene .—A saturated solution 
of phosgene in nitrobenzene was contained in a 
round-bottom llask of 2.50 c.c. capacity, fitted 
with a two-hole rubber bung. Through one hole 
passed a glass tube bent at right angles and termin¬ 
ating in a piece of nibber tubing closed by a screw- 
clip, and through the other hole passed one end of 
a double surface condenser. The condenser was 
connected to three glass U-tubi's, each containing 
10 c.c. of 13iV sodium hydroxide solution. In 
order to prevent bumping and to ensuio steady 
evolution of gas, small pieces of porous earthenware 
were added to the nitrobenzene solution. The 
round-bottom flask was heati'd on the water bath, 
and heatmg wa.s continui'd until phosgene ceased 
to be evolved from the solution. Kapid evolution 
commenced at 75', and one hour's heating sulliced 
for complete removal of the dissolved phosgene. 
Dry air was then bubbleil through the whole ajiparaliis 
the tube carrying the screw-clip, in order to drive 
the last tr aces of phosgene forward into the absorption 
tubes. The contents of each U-tube were made up 
to 500c.c. and titrated against A'/l hydrocdilorie acid 
solution. 'Pile amount of alkali used in the deeomposi- 
t ion of the phosgene was thus arrived at by ditference. 
Ill a typical analysis 4-731 g. of pliosgcne were 
found when 5 g. vvere used. 'Phe discrepancy was 
traced to the presence of free chlorine as impurity 
in the phosgene from the cylindei's supplied lor use. 

This free (dilorine was determined in two ways :— 
(1) 'Phe contaminated phosgene wa-s iia.ssed through 
dilute potassium iodide solution and the iodine 
liberated deteimined by titration with standai-d 
sodium thiosulphate solution (Uek'pine, Bull. Soc. 
t'him., 1920, 27, 283). 'Phe amount of free chlorine 
indicated by the mtdhod was 3d)-4%. (2) fvuowii 

weights of liquid phosgene and mercury were shaken 
together in a bulb immersed in a fi-eczing mixture. 
'Phe phosgene was allowed to gasify, and from the 
incrciuse of weight of mercury the amount of free 
chlorine was calculated. 

'riie chlorine was removed either by passing the 
phosgene from the cylinder, through tubes containing 
respectively, powdered antimony, zinc dust, and 
ealciuni chloride, or more conveniently and much 
more rapidly by adding pieces of iron wire to the 
nitrobenzene before saturation. 'Phe iron removes 
the ehloiine and at the same time a small amount 
of m-nitrochlorobenzene is produced. 'Phe phosgene 
thus freed of impurity was re-absorbed in nitrij- 
benzeiie ready lor use. 

In the following series of exiK'riments pure phnsgeiio 
was employed, and its weight was estimated both as 
chloride and as carbonate (double indicator or 
B.D.H. universal indicator). Also, as a furtlier 
precaution, five absorption tubes were used instead 
of tiree as previously. 
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VelcrrninaCion of COCI2 carbotuUe 

Wt. of COCl, Total wt of CO* Efjvilvalciit 

No. taken. found. wt. of COCI» 

K- y M. 

1 .. .. 6 20 .. 5-16 .. 4»U 

2 .. .. 0 00 .. 6-87 .. 0-480 

3 .. .. 4 80 .. 0-097 .. 4-700 

JJefnnninaiion of COCl^ chloride- 

Wt. of Total wt. of Cl| J->|Ulvalcnf. 

No. t-ikeii. found. wt. of COCIf 

1 .. .. r> 20 .. 3 r>3 .. 4-92 

2 .. .. .0 00 .. 4 00 .. 6-j8 

3 .. 4 80 3-44 .. 4 79 

DHcrmimilion of Jreehydrog, n chloruL infhoxgp.nc .— 
By Oie iilx.vi', method it was found ])ossiblo to 
determine liydrogen eldoride as impurity in the 
phosgene. A known weight of pure dry hydrogen 
chloride gas at room temperature was introduced from 


by tlie heated zinc. When cool the contents of the 
combustion tube were washed with pure dilute 
nitric acid into a large beaker. The asbestos was 
removed by filtration, carefully washed free fro.O 
chloride, and the combined filtrate and washing 
were made up to a litre. 50 c.c. of the solution wej 
mixed with 2.5 c.c. N /lO silver nitrate and titratr 
against iV/lO ammonium thiocyanate. In a typi(/j 
analysis in which the weight of phosgene taken wJ 
2-38 g. the amount found was 2-37 g. Thus no x)h ' • 
had escaped decomposition in the heated tub that! 

Determination of free hydrogen chloride 
above method is meet convenient for the dctcricle ■ 
tion of free hydrogen chloride admixed tvithpho.s.’^“ J 
The ai)paratus finally used is indicated ini 



a burette into a known weight of pure pliosgene, 
and the mixed gases were passed forward into the 
deeompo.sition tufies. 'I’lie amount of free hydro¬ 
gen chloride was obtained by the dilTerenee between 
the total chloride formed and that due to the decom¬ 
position of tt)e phosgene. 

Decomjiosilion and determination of phosgene by 
means of heated zinc .—Phosgene (purified by pa.ssing 
through tubes cajntaming respectively powdered 
antimony, zinc dust, and calcium chloride) was 
driven off from nitrobenzene solution and passed 
over heated asbestos imi)regnated with pure zinc 
dust (freed from chloride by repeated extraction 
with dilute acetic acid, washed with alcohol, and 
finally dried) contained in a combustion tube, 
2 ft. long, supported in a furnace. The phosgene 
was passed over the heated zinc and heating 
was continued for three hours. As a precaution 
three U-tubes containing sodium hydroxide were 
fitted on to the combustion tube for the purpose of 
trapping any phosgene which escaped decomposition 


figure. Pure phosgene was driv'en off from the. 
benzene solution contained in the flask. A, 
mixed with pure dry hydrogen chloride gas fro 
burette, B. The mixed gases then passed 
through the cold U-tube, C, containing glass 
coated with pure zinc dust, next through the 
bustion tube, D, and finally into the absor 
tubes, E, containing sodium hydroxide. i i 

The amounts of chloride in C and D^were s(;par 
determined with silver nitrate and thioeya 
No phosgene escajxsd decomposition in U. 

In one analysis the weight of phosgene taken 
4-09 g. ; found 4-08 g. I’he amount of free h; 
gen chloride calculated was 9-04%, and the. am 
determined 9'r)8%. ' 

In conclusion, 1 wish to thank Prof. P. F. Frank 
for suggesting the work and for his kind interest 
valuable advice throughout the investigation, ■ 
also Mr. S. H. Carter for his help and criticism. 1 
Kings College, 

Strand, W.C. 2. 
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THE DETERMINATION OF PHOSGENE. 


UY H. GORDON BEEVES, M.SC., A.I.O. 


Although phosgene was discovered in 1811 hy 
)nvy, as yet no ready process for its quantitative 
[(.termination has been described. The present 
ivestigation was commenced late in 1918 when 
hosgeiie was being ext-nsivcly used for war purposes, 
ait it was found impossible until recently to complete 
he work. 

Kling and (Sehmity. (C'ompt. rend. 1919, 168, 
7 ;!, 891) described a metliodof determining one part 
'‘jBhosgene in 19,000 parts of air by bubbling the 
i^re through aqueous aniline and determining 
^*’ 1 , the direct weight of diphenylurea formed or 
ating the weight from a nitrogen determinal ion 
I Kjeldahl process. This method, although it 
accurate results for small amounts of phosgene, 
:e unsuitable for rapid manipulation. 


^riment showed that strong sodium hydro.xide 
n (approx. 13iY) immediately decomjiose.s 
■no, with the separation of sodium carbonate 
le evolution of much heat. If, however, equal 
■s of N /I sodium hydroxide and liquid phosgene 
,ken together, decomposition of th(! latter is 
(complete, some of the undccomposcd phosgene 
;on the surface of the mixture as a brownish- 
oil. Hence for the decomposition of the 
le in the pi esent experiments, excess of strong 
soda was always used. The phosgene was 
ined both from tlu! excess alkali present and 
oin the amount of chloride formed in the 
josition. Delcpine, Douris, and Ville (Bull, 
him., 1930, 27, 280) have described a very 
method, but merely determine the amount 
isgene from the total ehloriih* formed by 
ig with /40 silver nitrati’ solution, 
moat conveniint and easily manipulable 
of phosgene for experimental purposes was 
to be a solution in nitrobenzene, 'the latter 
abaoibs largo volumes of the gas at ordinary 
■aX.ures, much heat bi'ing evolved during the 
tion. Kis(! of temperature causes an immediate 
ion of the phosgene. 


welt known that certain metals, e.r;., zinc, 
heated in an atmosphere of phosgene, decompose 
liter forming the chloride of the metal and 
t ing carbon monoxide. Also numerous met allio 
! and mineral sulphides and other mmends 
V(‘net, Compt. rend., 1911, 152, 87, 12.70, 
157 1153), wlien heated decomiiose phosgene 
ig t’he metallic chloride. In the case of zinc 
do carbon oxysulphide is formed. It-xpen- 
described below show conclusively that 
cue can be determined as chloride by deconi- 
; with heated zinc. Dolepine, Monnot Duva , 
I Lafore (Bull. Soc. t'him., 1920, 27 -9-). 

buWished a method of determining hydrogen ehloriiie 
^ impurity in phosgene. They allow the mixed puses 
ilo act on mercuric cyanide in an evacuated bulb, 
hnd the free hydrocyanic acid is aspirated into a 
known volume of 2iV sodium hydroxide solution and 
estimated by D^niges’method. lathe work described 


in the present papier it is shown that the hyilrogen 
chloride as impurity can much more readily be deter¬ 
mined as excess chloride by decomposition of the 
mixed gases either with aqueous sodium hydroxide 
or with heated zinc. 

ExrERIiMENT.AL. 

Delermination of phoayene .—A saturated solution 
of phosgene in nitrobenzene was contained in a 
round-bottom llask of 2.50 c.c. capacity, fitted 
with a two-hole rubber bung. Through one hole 
passed a glass tube bent at right angles and termin¬ 
ating in a piece of nibber tubing closed by a screw- 
clip, and through the other hole passed one end of 
a double surface condenser. The condenser was 
connected to three glass U tiibea, each containing 
10 c.c. of 13iV sodium hydroxide solution. In 
order to prevent bumping and to ensuio steady 
evolution of gas, small pieces of porous earthenware 
were added to the nitrobenzene solution. The 
round-bottom flask was heati'd on the water bath, 
and heatmg wa.s eontinui-d until phosgene ceased 
to be evolved from the solution. Kapid evolution 
commenced at 75', and one hour's heating sulliced 
for complete removal of the dissolved phosgene. 
Dry air was then bubbleil through the whole ajiparaliis 
the tube carrying the screw-clip, in order to drive 
the last tr aces of phosgene forward into the absorption 
tubes. The contents of each U-tube were made up 
to 500c.c. and titrated against A'/l hydrocdilorie acid 
solution. 'Pile amount of alkali used in the deeomposi- 
t ion of the phosgene was thus arrived at by ditference. 
Ill a typical analysis 4-734 g. of pliosgcne were 
found when 5 g. vvere used. 'Pho discrepancy was 
traced to the presence of free chlorine as impurity 
in the phosgene from the eylindei-s supplied lor use. 

This free (dilorine was determined in two ways :— 
(1) 'Phe contaminated phosgene wa-s iia.ssed through 
dilute potassium iodide solution and the iodine 
liberated deteimined by titration with standai-d 
sodium thiosulphate solution (Uek'pine, Bull. Soc. 
t'him., 1920, 27, 283). 'Phe amount of free chlorine 
indicated by- the method w-as 3-0-4%. (2) fvuowii 

weights of liquid phosgene and mercury were shaken 
togethi-r in a bulb immersed in a fi-eezing mixture. 
'Phe phosgene was allowed to gasify, and from the 
incrciuse of weight of mercury the amount of free 
chlorine was (-alculati-d. 

'riie chlorine was removed either by passing the 
phosgene from the cylinder, through tubes containing 
respectively, powdered antimony, zinc dust, and 
i-ak-iuni chloride, or more conveniently and much 
more rapidly by adding pieces of iron wire to the 
nitroben'/.ene before saturation. 'I'he iron removes 
the ehloi-ine and at the same time a small amount 
of nt-nitrochlorobenzene is produced. The phosgene 
thus freed of impurity was re-absorbed in nitro¬ 
benzene ready lor use. 

In the following series of exiK'riments pure phnsgeiio 
was employed, and its weight was estimated both as 
chloride and as carbonate (double indicator or 
B.D.H. universal indicator). Also, as a furtlier 
precaution, five absorption tubes were used instead 
of tiree as previously. 
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.1 prrusiirc cqiialtKc.r. In nifiny clicniicnl o]H‘raiionB, 
.siicli for i-Miiiijilc as the ])rc|)iua(ion of ethylonc, 
ulu'i'i' a f^a.s is cithor gfiinj; to lie wasliod tliroiigli 
columns of )i(^ui(I or to l>c |iass<-(l into broinino as 
111 the j)icpaiatiou of ctlivlcnc hroniidc, oi' in sirailai- 
cases wliorc a l>ack pics.surc is developed, it is gener¬ 
ally found that the j)i'eparation of the gas is hindered 
by the fact that this hack pressure prevents the 
flow of liquid into the g('nernting flash, and tliat 
gas often hut)hles up in the opposite direction 
from that desii-ed. The sketch, Tig. il, shows a 
very simple and a very ellieient mcthorl by ineai's 
of which this draw'baek can bo obviated. 'The 
preparation of ethylene may be taken as an e.xample. 
Into the ap[)aratns there is introduced at A a glass 
T-pieee, and this is eonneeted by means of nibla^r 
tubing with a bent glass tube, B, passing through 
a ndils'r cork litti'd into the neck of the dropping 
funnel. 'The preH.sures in (1 and Dare thus immediately 
equalised and liquid will flow from 1) into (1 no matter 
what the back ])iessnre may be. 'This lias, of eourse, 
the disadvantage that if thi' back pre.s.suit! is too 
great the flask, might burst or the .stopper blow 
out of it : but this can very easily he provided for 
in the already well known way by a 'T-pieee, T, 
di))ping inlo mercury or some other suitable liquid. 
'This very simple device will certainly Ih‘ found 
useful in man} eases. 



Tn the preparation, for example, of acetyl chle-^v 
considerable, quantities of hydrogen t'ldoj’'pf 
given off, an inconvenience well knowar.^ * 

chemists. 'The .same ineonvenienec is * 
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chloride from concentrated hydrochloric ac ^ ^ 
sulphuric acid is used intermittcnlly, and 
be left .standing in a fume cupboard. 'The api’| 
consists of a wide-mouthetl squat bottle, 1 
which is fitted a wide glass tube, B, the low^ 
being constricted and pa.ssing through a cork^^ 
fit.s iiito A. 'There are short side tubes at C 
B is filled with broken jiiecea of pumice W 
W'hieh are kept from falling into A by Homi'.F 
wool at t;. 'The iqjper part, of B is also cons t 
and fitted with a cork through which pa.l^ 
dropping funnel, K, from which water may be 11 j 
to How down over the pumice stone at 8Uoh jl 
as may be convenient. 'The exit tube of an appi 
in which, for e.xample, hydrogen chloride is pro.j^ 
as a by-product, is attached by rubber tubing;^. 
'The hvdrochlorie, acid is completely absorbed I' ' 
water "trickling over the surface of the pumice i!; 
'There is no back pressure, and ow'ing to the u 
tipwaid slope of C there should bo no danger ('' 
of the water sucking back through C into the rei 
apparatus. ^ 

Vacti'um distillation receiver .—The sketch in e 
shows an apparatus which will be fo\md usefl.~ 
the distillation of small quantities of liquids 
reduced pressure. It consists of a tube. A, 'wl 
internal diameter and having a neck, D, 
til in. internal diameter, the other end beingVid 
wdtli a narrower tube, F, sealed on as showm. Snyr 
siiccimen tubes, B, B, 2 in. by * in. {four or fiV, 
according to size), are then dropped into A, and ca 
be fixed in position round the walls of the largi 
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f pushing a piece of cotton wadding into the 
lietween them. The neck of the tube, D, 
d i)y means of a rubber cork, through which 
tube of a distilling flask, or an adaptor, E, 
I# as shown in the sketch. Air is pumped 
gh F, and when the distillation commences 
B, can bo brought successively into position 
the whole receiver around E. This 
ay also be made in larger sizes suitable 
■dinary worr. An outer vessel 7 cm. in 
amcler with a neck 3 cm. in diameter, 
hrce tubes 10 cm. long by 2 i cm. diameter 
smaller tulies. Length of cylinder A, 
17 cm. 

\m-wire press. —^'J’he sodium-wire press is 
fitted with a die provided with a small hole 
i which the sodium is squeezed. It hastens 
reatly the preparation of sodium-wire for 
lemical reactions if a number of holes, five or 
boKxl in the die. 

I4iihe stand. —Fig. 6 shows the end section 
t-tube stand of useful form. It consists of a 
wood, AB, to which is afiixed another strip, 
rl with holes, tluxmgh which the wider end 
t tube may pa.s 8 , and another strip, 0 , cut 
iglo. The test tube, after washmg, is placed 
position shown in the figure, the upper part 
fito grcx)ves at A. Moisture drains down the 
the point at which the lip touches C, and 
fiway completely. It is thus easy to keep 
tube both clean and dry. This test tube 
supplied by Messrs. Gallcnkamp, Txmdon. 
Ic Chemistry Depart,ment, 
wersity of fJlasgow. 


fTALYSIS AND THE INTERNAL 
C(»1BUSTION ENGINE.* 

BY EDWARD SOKAL. 

Al yefu's ago an exiierimcnlal and subsequently 
mtrial investigation was undertaken by the 
^long till lines of applying the principle of 
1 and the use of catalytic agents to the 
combustion engine. 1’hc starting ])oint 
thought that nearly all the ailments and 
of the internal combustion engine, ap.art 
he pundy mechanical constructive features, 
lie to the same basic phenomenon, immely, 
ilete combustion of motor fuel within the 
|l combustion engine. It occurred to the 
that it might be jicsaible to promote eom- 
I by bringing the mixture of fuel anil air 
J combust ion chamber into contact with a 
Bent, solid catalytic agent. 

P the time interval during which useful com¬ 
il can take place in a motor is limited by the 
■Ktiou of the power .stroke, it seems plausible 
JflRt an acceleration of the combustion under these 
circumstances would effect a more complete com¬ 
bustion. Moreover, elementary thermodynamic con- 
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siderations show that in the Otto or constant-volume 
cycle, on which the majority of the internal com¬ 
bustion engines and practically all motor engines 
operate, the heat tran.sfer to the expanding medium 
is supposed to take place at constant volume or as 
nearly constant volume as possible, any tleviation 
from this implying a loss in thermal enicicncy : in 
other words, two engines showing the .same exhaust 
gas analysis might have a greatly different thermal 
efficiency according to whether tlic process of com¬ 
bustion has taken place before the piston has moved 
appreciably or has extended and eontimied during 
a considerable jiart of the jxiwer stroke. From 
this basic theoretical starting point the author has 
Ix'cn led to exfierimental work, which afterwards 
has been continued on an industrial scale, ami is 
now applied successfully to commercial practice in 
the form of a catalytic coating callcil " Katnlite, " 
which is applied to the cylinder hi-ads, and 
sometimes also to the jiistons and .sp.ark plugs of 
automotive engines. 

Tlie combustion of motor fuel within the internal- 
combustion engine is a chemical reaction which 
cannot be projK*rly allocated as either homogeneous 
or heterogeneous. It is started from one or .sev'cral 
jMiints according to whether simple or multiple 
ignition is employed, but the great turbulence 
prevailing within the combu.stiori chamber gives it 
to a certain extent the character of a homogeneous 
reaction, and to this extent only the Giddbcrg- 
Waage law of mass .action influences the speed of 
this combustion. 'Pliis same phenomenon of tur¬ 
bulence explains why the very limited wall surface 
which can be coated with the catalytic agent can 
tiroduce marked results. In this way the effect 
of the catalytic agent becomes analogous to the 
often, although unsuccessfully, attempti'd method 
of stratifying the fuel into leaner and richer layers, 
the latter ones tx'ing adjacent to the point of ignition. 
There is, however, this important, difference, that 
stratification, which gives truly rernarkalilo results 
under special laboratory and limited speed con¬ 
ditions, does not work satisfactorily in practice 
because it is destroyed by turbulence at higher 
speeds, whilst the effect of a catalytic layer on the 
surface of the combustion chamlx-r is markedly 
increased by turbulence, each particle of fuel-air 
mixture that comes in contact with the coating 
acting like a stratified rich mixture. 

Several years ago, the author, with the collabor¬ 
ation of iVof. E. H. Leslie of the University of 
Michigan, investigated various catalytic agents as 
to their fitness for the intended application to internal 
combustion engines. It was clear from the beginning 
that certain fundamental requirements had to be 
fulfilled in order to make this aiiplication possible. 
Besides the obvious commercial requirements of 
availability and price, the material selected had to 
exert a very pronounced catalytic effect on com¬ 
bustion and at the same time should not catalyse 
other umtoirable reactions, as for instanci', cracking 
aiid^eiSii^position of the fuel, furthermore, it had 
refractory, non-abrasive, resistant to poisoning, 
susceptible of being spread with the use of a suitable 
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binder as a resistant, adhesive, and permanent 
layer on the walls of the. combustion chamber, and, 
last but not least, it should have a high eoefficient of 
radiation, so that the heating effects of the combus¬ 
tion should not by acmimulativc increase bring about 
pre-ignition. The above requirements obviously 
limited the selection of suitable catalysts to certain 
classes of substances and to a still smaller number 
of iwefercntial selections within these claases. Care¬ 
fully made experiments, in which fuel-air mixtures 
of various compositions and proportions were per¬ 
mitted to flow at a pred(>termined speed and under 
exactly controlled conditions of tenijicrature etc., 
once through ordinary tubes and then through 
tubes in which they encountered piect's of pumice 
stone impregnated with (catalytic agents, demon¬ 
strated clearly that it was ]X)asible to lind catalytic 
agents which would comply with the above-mentioned 
requirements and still accelerate the rate of com¬ 
bustion of various motor fuels over a thousand 
times. I'Vom this the conelusion was drawn that it 
ought to be po.ssiblc to carry out the idea in practice 
and to obtain the de.sired improveim'iits, juovided, 
of course, that, the fun<lamental conception was 
sound. . 

Amongst th' e.atalysts which cpptjily most closely 
with the above I'equircments, the metallic oxides, 
vanadium oxide, cobalt oxide,,rsire earth oxides, 
and particularly (!erium oxide on account of its high 
coeflieient of radiation, have pl%’ed highly satis¬ 
factory. 

I'lxperience lias billy confirmed this conclusion. 
Observations on sev'cral hundred ears, extending 
now over a period of more than two years, and 
in certain cans over a service range of more than 
20,000 miles, have shown that the elfect of a catalytic 
coating ai)[)lied on a combustion chamber of an 
automotive engine is marki'd and jiermanent; no 
experiments have been made on other than auto¬ 
motive engines. In some engines, which have ,a 
large margin of cooling cajiacity, it has been found 
possible to increase the maximum power appre¬ 
ciably, but in .all eases it is possible to duplicate the 
])resent o]itimiini ]H‘rformauce with a very much 


leaner mixture. An average of a great many tes 
shows the attainable fuel economy to be over 20*) 
The carbon deposit is gi'oatly diminished, ratlt 
soft and sooty, and does not interfere with 
catalytic action, rcrformance tests have proxf^ 
a deciilcd improvement in flexibility, hill climbiii 
etc. Experiments made under special conditk' 
by the Locomobile Company have also clca 
confirmed the prediction that the catalytic coat|. 
has a decided tendency to counteract deto-* 
tion. 

The curious phenomenon of detonation or fJ' 
knock is not to be confounded with pre-ignitif 
and is characterised mainly by abnormally hi' 
pressures occurring during the power stroke/" 
lasting an infinitesimally small time only, sfj , 
they can do no useful work and arc only destV,, i 
im])acta. Midgloy has found various tmemicaN I 
stances (c.ff., lead t.etra-cthyl) w'hich added j I 
fuel stop detonation, and has tried to explain / 
aliori as being due to too rapid combusticEui 
the author's opinion this exj)lanation does nc'll 
good from the standpoint of law's of pliysical f 
istry. On the other hand, all the. phenomx 
detonation .seem easily exjdained if attribuj'f‘J 
th(' thermal decomposition of the largo fuel mo fV-’.. 
into a number of smaller molecules with 
sjtoiiding inci'ease of local prcssiu-e. It is interl 
to note that th" tendency of fuels to detonate (j 
i.«hcs with their thermai stability, as evident f 
alcohol and benzol. “ Katalito " counteracts 
ation because it accelerates combustion, but, 
ation may also be ctmntcracted by negative ea 
which might retard the decomposition of fu„. 

So far, the. catalytic coating called “Kat^l 
has been used in engines as they arc now, w^yl 
any change in the engine. It is considered as ]>q| 
and even jtrobable that with certain ehangt 
for instance, increase of the surface of the eoml.^ , 
ehandter, much greater elTects could be pri^^J 
which might have a bearing ttn the utilisat,^j,l 
low-grade fuels, running of engines at co.,^J 
compression pres.surt;, and various othiw (pu' , 
of design and operation. 
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by the work of Clayton 
um carbide to remove 
Icohol and ether ; he 
were readily absorbed 
i sulphuric acid (98%), 
Glycerol absorbcd to any appro- 
bjidrption of acetylene in 98% 
"served by the author, and it 
;^iap 100 c.c. of the gas were slowly 
^ttwo gas bubblers each containing 
of acid, there was a loss of about 5 c.c. 
these facts the following method was 
to determine water in mixtures of ether, 
and water. 

lasured volume of the' mixture is boiled, and 
hours are led over calcium carbide. The 
L formed is separated from alcohol and 
Iv passing through concentrated sulphuric 


in potassium hydroxide solution of this concen¬ 
tration. 

The apparatus used is shown in Fig. 1. It was 
found that carbon dioxide, either from cylinders 
or generated from hydrochloric acid and marble, 
contains, in every 250 c.c., 0-7—0-9 c.c, of gas 
which is not absorbed in potassium hydroxide 
solution, and therefore the volume of carbon dioxide 
used for clearing the; apparatus of acetylene must 
be known, in order that a deduction may be made 
to allow for this insoluble portion. Ifence the 
carbon dioxide is supplied from a graduated gaso¬ 
meter. The prolonged end of the burette, E, 
extends to the bottom of the boiling tube, K, where 
it dips under mercury. By this means the escape 
of ether vapour through the channels cut out 
by it in the lubricant of the burette tap is prevented. 
The metal plate under the tube, G, is heated when 
it is desired to re-volatilise any vapours which have 
condeiifjed in G whilst passing from the boiling 
tube. The bubblers, H and I, are cooled in water 
to prevent excessive rise in temperature of the 
sulphuric acid due to absorption of the alcohol and 




t'lO. 1 . 



la. l.-A. Carbon dioxide senerator (hydrochloric add and marble). B. Craduat.cd iraHoincter; hyjrn,latleiprf^irc of:4--5 
i» shown In dlaumm. 0 and 1). (laa biibblcn. eontalnlii,! concentrati'd im'phuru' ijcld. $!''•*; 

s tilbii, 35X1‘5 cm tilled with aninll pieces oi calcium carbide. IT ami i. Oa.s bubl.lcra coiibaliilnK 30-40 c.c. oi 98/0 aiUphurlc acid. IC. 
Wtar I, and M VcaaelH coutalnina cold water. O. McUiI plate heated when icqulrcd by three Bumcn humors. P. Prcfsiiro liMUe. 
'Ith the end proliingcd to dli> timlor mercury contained iu E- The txip h eonnwted with tho pressure bottle, 1*. S. Reservoir containing 
Ic acid. T. Tap tbrough whloli waato acid from II ia drawn U. Calcium cliloride U-tubca. X, V and A. Screw chpa. 


I is subsequently collected^and measured, 
ommencing a determination a current of 

f m dioxide is passed through the apparatus, 
ly the acetylene is driven over by carbon 
^j^^.'lnto a Schiff nitrometer containing a con- 
*R»ted aqueous solution of potassium hydroxide 
in 90 c.c. of water) in which the carbon 
! is absorbed. Acetylene is practically insoluble 
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ether. When the acid in the bubbler, H, is spent 
it may be replaced without the admission of air 
to the apparatus by closing the screw clip, X, and 
opening the tap, T, when the pressure of the carbon 
dioxide from the gasometer will bo sufficient to drive 
out the acid. The tap, T, is then closed. To 
introduce fresh acid the screw clip, Y, is dosed and 
the cUp, X, opened; the reservoir, S, is tilled with 
acid atrf the required quantity forced into H by 
the bottle, P.. This latter also 
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all oonuexions are made with stout prmurrtubTnc 
securely w.red It was found thatTSi^n^ 

Experimental method. 

The boiler is heated at 100° by means of the 
«eam jacket, whilst a current of dry carbon dioxide 
W passed to clear the apparatus of air. Xlsualty 
from 500 to 750 c.c. of carbon dioxide must be 
employed for tbi.s purjaxsc, the current being con¬ 
tinued until, of 250 c.c. passed through the apparatus, 
only 0-8—1-() c.c. is not absorbed by the potassium 
hydroxide solution. The heating i.s disconiiiiued 
at the end of the tiist liftocn minutes. When the 
air hn.s been displaced the boiler is allowed to cool 
and the screw clip, Z, closed. The requited volume 
of mixture is then forceil into the boiler ; the amount 
to be used depends on the water content; thus, 
for mixtures containing less than 0-5% of water, 
10 c.c. were used ; for mixtures containing between 
0-5 and 2-0%, .5 c.c. ; and for rni.xtures containing 
more than 20‘)^„ 2-5 c.c. The mixture is caused 
to boil gently by piussing a very slow current of 
steam through the jacket, care being takim to prevent 
too rapid ebullition. VV'hen all the mixture has 
been cva|)orated the condensed vapours in G are 
re-volatiii.sed by warming the plate, O, and the 
screw clip, Z, is opened .slightly to jrf'rrait the 
passage of a slow current of carbon dioxide. 'This 
current is coiitinueil until all the acetylene has 
been swept over; tho tube connecting E and G 
is whrmed meanwhile to re-volatilise vapours con¬ 
densed therein, i he boiler being also heated at lOtE 
by jmssing a rapid current of steam through the 
jacket. lJ.sually between .500 and 750 c.c. of carbon 
dioxide are required to clear the apparatus. From 
the volume of the gas in the nitrometer is deducted i 
an amount determined by the volume of carbon j 
dioxide used (as explained above); the remainder I 
i.s taken as the volume of acetylene produced. J 
In the first bubbler, H, 311—io c.c. of sulphuric 1 
acid will alisorb 20 c.c. of a mixture of ether and 
alcohol befori! requiring renewal, uhil.st the acid in 
the second bubbler, 1, rarely needs changing, because 
absorption i.s practically complete in H. 'J'hc 
frequency with which the calcium carbide slundd 
be reneweil depends on the water content of the 
mixtures under examin.ation, but after teti deter¬ 
minations, whei^ total K- 'vater had passed, 
it was fouA'^lo be -still rdfectivc. 'I'he calcium 
carbide use^was of the ordinary commercial variety, 
and re.sulf8 ^rom various .samples did not vary 
appreciably. 

Anicsthetic. ether, d 0-720, was subjected to 
analysis in^the apparatus, and 10 c.c. gave 10 c.c. 
of acetylene. After drying over metallic sodium 
for one month and distilling through a twenty- 

column and con- 


waa examine(> 
A sample o* 
over meta’ 


,tion ^''•‘-"^ave I T c ®- dried 

10 c.c. '^6 months th. 

. sodinm assumed tnav 


.llic sodium 

ene. }\ ’l„^mtelv hy ^ 


MeWhyn^- olhnovu 


ether is, eu^i- -vuoluteiy "j ■_;,,+„rc 8 oi a*" 

To W not dried ah^ ^^^ous To tue 

xom St the and , j'^^rvown amo 


W 'st the 

etheff ^ition f 

of aqi\ . dried over so j^jown ^ of acetylene 

reading.<i -eous alcoho prom the ® that part i< 
obtaineil, i were taken- roade 1° i„inaf ethet, 

the readirif, t a dcduc ^atet in acetyk» 

and thus the V«‘'».due t ^ j^aae of . -was arriic 

for known ^ 


at. Variation of the t --ig 
alcohol used as diluent . 
tho results. 

The following is a suinr 
(see also Fig. 2) :— 


5^ water content 
leoncei 


[Ct coiwv. 

«^'‘!rloreeiably afie 


‘Sd not appreo^ 


nary 


ot the results oh^^ 




Increftiui i& water contiTit 
In grama |>er to t\c. ot 

inlxtiuTf. 

Mcaiu 
ooo;i 2 J 

laooM) 


Inrrpftao (over 1* i v.-t.i 
20® ot ncetylene obtained fr< 
10 c.c. ol iDlxturei. v 
MoaiiJ 


0-0127 
0 0180 
0-0274 


000 :i 0 

(H)063 
0-0131 
00124 
0-0106 
0 0183 
0 0207 
0 02H1 
0-0353 

0 0347 } 0-0341 
0-0323 I 
004841 
0 0.520/ 

0 OOHlT 
0-06K1 j 
0-08351 
0-0835 / 

0-00501 
O-OO'tO ; 

0 1219 
0-M2(l 
0-1532) 

0 1532 r 01532 
0-1532 I 
0-2033 0 2033 


0 6 c.c. 


OOf.r. 


1 Oo.c. 


1-5 ft.f. 


4-6 c.c. 


4-2 C.C. 


fl-2 c.c. 


H I c.c. 


13-5 c.c. 


14-0 c.c. 


21 0 c.c. 


21-0 c.c. 


19 0 c.c. 


29 2 c.c. 


30 2 C.c. 


41-7 f-.c. 


44 3 c.c. 


52-6 c.c. 


54-0 c.c. 


5K 9 c.c. 
f)H 3 c.c. 
74-3 •• I- 


88 3 c.c. 

93 Oo.c. 


96-4 c.c. 


96-0 c.c. 


123-5 c.c. 


168-5 c.c. 


168-7 C.c. 






lhc„ 


if o 

.a" 


iHcreasi: 111 voUimw of aci'tylone In i-.c. ottaiiiod fiom 10 i-.c 

Fia. 2. 

Tho driest ether obtainable gave a rcadini 
1-7 c.c. (c/. eupra ); since this volume was proM 
due to unremoved water it was necessary to s]|| f. 
at the actual amount of water present. Thif 
done hy plotting a curve of increase of volun 
1-7 cifs. against increase in water content ' 
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ind producing back a .distance OA corresponding 
o a volume of 1'7 c.c., the new point 0* being the 
u‘W zero. Prom the result of this extrapolation 
t seems that there was probably 0-0120 g. of water 
ler 10-0 c.c. in the dry ether (0-14% by weight), 
j'ho figures representing increase in water content 
ire therefore increased by 0-0120 g. to represent 
ho true water content; similarly, the figures 
t'presenting the increase in volume are- increased 
yy 1-7 0.0. to give the true volume of acetylene. 

' The new table is then as follows :— 


Wt/T content In 

Vol. at 20* 
of acetylPQB 
obtained 

Water content In 

Vol. at 20* 
of acetylene 
obtained 

]. }.er 10 0 . 0 . ot 

from 10 o.e. of 

g. per 10 c.c. of 

from 10 c.c. of 

fuKture. 

mlxtnro. 

mixture. 

mlxtiirt*. 

1 O-O120 

o.c. 

1-7 

0-0801 

c.c. 

44-7 

52 

23 

()-0055 

660 

70 

205 

01070 

60-3 

47 

6or> 

0-1339 

76 0 

10 

10» 

0-1548 

90-0 


15-45 

0-1652 

06 8 

\ •• 

220 

0-2168 

126-2 

■ - 

3M 

0-2023 

170-3 



SO 100 llio 140 11)0 l.so 

obtamcil fiom 10 cc, of miMiin*. 
Flo. 3. 


curve, Fig. 3, plotted from these results 
y straight line except for the portion near the 
pn, where it becomes convex to the vertical 
*. This indicates an expected decrease in sensi- 
leness as the water content diminishes, due to 


the difficulty of bringing all the water vapour into 
contact with the calcium carbide when it corrstitutes 
only a small proportion of the mixed vapours. 
When the mixture contains more than 1-25% of 
water, 1-0 c.c. of acetylene at 20° is obtained from' 
0-00172 g. of water, although theoretically 0-00162 g. 
of water gives 1 c.c. of acetylene at N.T.P. P. V. 
Dupre, when using calcium carbide to determine 
water in ammonium oxalate, cordite, naphthalene, 
etc. (Analyst, 1906, 31, 213), found that 1 c.c. of 
acetylene was obtained for every 0-001725 g. of 
water i)resent, but in that case the acetylene was 
measured direct and underwent no treatment such 
as passing through sulphuric acid. 

Preliminary enquiries indicate that the method 
is applicable to the determination of water in aqueous 
alcohol, and it is intended to make this the subject 
of further investigations. 

The author wiaho.s to express his thank.s to Prof. 
Schofield for suggesting this line of research, to 
Acting-Professor Harker for advice during the 
progress of the work, and to Mr. P. Cr. Carter for 
drawing the diagram and graphs. 

The University, 

Sydney. 


THE ACTION OF OZONE ON HYDRO- 
CARBONS, WITH SPECIAL REFERENCE TO 
THE PRODUCTION OF FORMALDEHYDE. 

BY K. \V. BI.AIR, n.T.r., B.SC. (l,ONT>.), A.I.C., T. 3. 
WnEKLBB, PII.I) , B.SC. (LOYD.), F.R C.SC'.I., F.I.C., 

and w, LRnnuRV, m.sc,, A.r.o. 

Part Ilf.— This Action ok O/.onk on k-Hexanis. 

In papers published by tw-o of the authors (.1., 
1022, 331 t; 1023, 343x1 investigations have been 
described dealing with tlie action of ozone on methane 
and ethylene, partic-ulai- attention being paid to the 
production of formaideliyde. Tlie action of ozone 
on higher unsaturated hy-drocarbons has been 
investigated and does not, as is well known, differ 
malerially from it.s action on ethylene ; on the other 
hand, the action of ozone on the higher saturated 
hydrocarlions does not seem to have been studied, 
at least quantitatively. In the pre.sent investigation 
the action of ozone on a-hexane, at (he boiling point, 
was investigated. 

. I ppiirnfu.i and nwlhods. 

Air or oxygen, after passing through a rate-gauge, 
Avas freed from dust and earbon dioxide, thoroughly 
dried by conceiilrated sidphuric acid and phosphorus 
pentoxide, and tlien letl tlirough an oz(.niscr into 
pur(' boiling «.-he.xane, which had previou.sly been 
three times fractionated to within (•-2° and was 
contained in a fiusk heated on a water-bath and 
fitted with two vertical condensers in si-ries. The 
gas then passed through three wasli-bottles in series, 
through potassium iodide solution in order to (lestroy 
any unused ozone, through a bubbler containing 
baryta water tb show the presence of carbon dioxide, 
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and then through palladous chloride solution to test 
for carbon monoxide. All joints in the apparatus 
were of ground glass. 

'I'he quantity of gas iiassed was determined by 
noting the average rate of pa.s.sage and the duration 
of the experiment from the tim(! the hexane com¬ 
menced to boil until the exjicrimcnt was discontinued. 
The air used was taken directly through a reducing 
valve from a corapre.ssed air supply ; oxygen, when 
employed, was drawn from a <!ylinder. The per¬ 
centage of o/one was tletermined at intervals of one 
hour, using a three-way tap, which enabled the 
ozont; in a un;asured quantity of the gas coming 
from tlie ozonisfir to be determined (see Analyst, 
1!»:1,'1,48, 110.) The determination had to Ite made 
at hourly intervals since, if the concentration of the 
iodine, liberated from the potassium iodide, was 
allowed to increase, a reaction to produce iodoform 
tf)ok place between it and a small quantity of acetalde¬ 
hyde, which (iscaped absorption by the wash-waters. 

Experimental rr-saihi.-During an exixjriment no 
fumes were observed in the apparatus as a result of 
the action of the ozone on ?(-hcxane. In the baryta 
bubbler barium carbonate was gradually deixxsited, 
whilst the very slow formation of a precipitate from 
the palladous chloride solution indicated the presence 
of trac(!S of cai’bon monoxide. In all the bubblers 
a small quantity of hexane was condensed, and the 
gas issuing from the apparatus had a slight odour 
of it. 

The residue in the reaction flask at the conclusion 
of the experiment formed two layers, both of which 
possessed a strong odour of fatty acids. The lower 
layer, which was much the smaller in bulk, contained 
no hexane; the upper consisted chiefly of that hydro¬ 
carbon. The following detailed account of an experi¬ 
ment will make clear the methods adopted to examine 
the products and the results obtained. 

Description of an experiment 
Initial cmntcnt of refluxing flask—200 c.c. of 
redistilled »-hexane. 

Oj applied, (itil-Sc.e. ...y'; 

0.1 not reacting (from liberation of I^ in KI buhMbr), 
lOS-Oe.c. Total volume of residue in flnslr at 
conelusion of experiment, 152 c.c. 

The residue formed two layers, tlic lower having 
a volume of about 10 c.c. I'liis had a total acidity 
equivalent to 41 c.c. of A'/IO alkali =r:(if only mono¬ 
basic acid is present) OTS c.c. of acid as vapour at 
N.T.P. There were also present formaldehyde 
(shown by potassium cyanide test), acetaldehyde 
(shown by the iodoform test), and propaldehydo 
(shown by the skatole test). 

On distillation the liquid darkened and a small 
quantity of an aldehyde, b.p. 75° («-butaldehyde) 
ossed over. A trace of a white solid (paraformalde- 
ydel) separated at Oft'’. At 1 (X>° a few drops of water 
distilled. At 102° isobutaklehyde and at 128° 
caproic aldehyde wore isolated in small quantities. 
Above 130°,. decomposition set in rapidly; distilla¬ 
tion ceased at 150°. The residue, small m <^antity, 
was black and visooua S^d possessed a rancid odottr; 


it was soluble in water yielding a strongly acid 
solution which did not give an aldehyde reaction 
with Schiff’s reagent. Since n-hexane and the lower 
fatty acids distil without decomposition, other 
compounds such as dibasic, hydroxy or ketonio 
acids and lactones wore probably present. 

The upper layer of the residue had a volume of 
142 c.c. On frswtionation of an aliquot portion, 
«-hcxane corresponding to 129 c.c. on the whole 
was recovered. It contained small quantities of 
formaldehyde, higher aldehydes, and acid. A dark 
brown, viscous liquid remained; this possessed a 
fruity odour, was slightly acid and insoluble in water. 
On further heating small fractions correspohding 
to butyric, valeric, and n-hexoio acids were obtained. 
The greater portion, however, remained ns a residue, 
boiling up to 250°, when decomposi^on occurred. 
There would seem to be present, from the boiling 
point, hexyl hc.xoate. It is known that this ester is 
produced when hexyl alcohol is oxidised with acid 
bichromate solution to hexoic acid (Franchimont 
and Zincke, Annalen, 163, 197), and a similai' 
reaction would seem to have occurred here. During 
the oxidation the acid may have combined, as formed, 
very rapidly with the alcohol present, but more 
probably hcxoic aldehyde is produced and undergot ^ 
simultaneous autoxidation and reduction to the 
alcohol and the acid, which combine in statu nascenih 
to tlie ester {cf. the Cannizzaro reaction). 

A portion of the upper layer of the residue in the 
refluxing flask was allowd to stand over saturated 
sodium bisulphite solution for some days, when long, 
thin, rod-like crystals were do^sited. These crystaU 
were distilled with dilute sulphuric acid ; the dis¬ 
tillate, when treated wth iodine and alkali, gave 
iodoform, showing that the sodium bisulphite com¬ 
pound of acetaldehyde had been obtained. 

Before the various distillations described abo\e 
were carried out, the total residue in the reaction 
flask was agitated and an aliquot portion of the 
temporarily homogeneous emulsion produced uas 
withdrawn and examined quantitatively for 
formaldehyde, higher aldehydes, and total aciditx 
The wash waters in the bubblers were made up 
to a standard volume, and similar determinations 
ptirformed on an aliquot portion. 

The following are the complete results :— 

Total volume of ozone reaeting, 493-5 c.c. at N.T.P. 
Total volume of hexane volatilised^approximately 
lOtM) c.c. of vapour at N.T.P. 

Total volume of monobasic acid recovered (c.c. 
vapour at N.T.P.)=954. 

Total volume of formaldehyde (c.c. vapour at 
N.T.P.)=--38-3. 

Total volume of monoaldehydes other than formahlei, 
hyde (c.c. vapour at N.T.P.)=227-0. 

Total volume of COj (c.c. N.T.P.)=29-5. 

TTie data provided under (2) in the subjoined 
table summarise the results of ‘ the experiment. 
For the purpose ot comparison the results of anothd 
ex^rinmnt ( 1 ) have also been tabljktedv • 
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1290 
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11 hrs. 
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0-51 
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1-7 
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06*4 
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[t will be observed that an increase in the per- 
itnge of ozone in the air stream enhances the yield 
higher aldehydes. Further, a higher concentration 
ozone leads to the production of relatively larger 
loiints of the gaseous oxidation products. 
J>i.<<cuss{on of results .—In all the experiments 
'st of the monobasic acid formed remained in the 
iction flask, and the quantity was of the order of 
i.'ic.e. of monobasic acid vapour per c.c. of ozone 
plied. 

I'ho formaldehyde isolated was divided almost 
iially between the reaction flask and the washing 
till. The quantity obtained increased somewhat 
th the percentage of ozone in the air or oxygen. 
'L'ho greater part of the ozone and hexane con- 
itu’d was recovered as higher monoaldehydes 
iiier than as formaldehyde. The major portion 
tlicse aldehydes remained in the reaction flask, 
oiii a study of the quantity of hexane volatilised 
(I of the quantity of ozone consumed, it is clear 
at much of the hexane pas.sed through the apparatus 
changed. Comparison of the volumes of ozone 
asumed with the quantities of aldehydes and acids 
(ained show that the following react ions probably 
ciirred :— 

„H, 1 f 7O.=30„_iHp,_iCH0 +3C„.-i CHO 

(where -ti), and 

OpH2p.iCHO • l- 03 =CpH 2 p_x(XhH d-O^. 
those equations represent the only reactions 
•urring, then 7/0 times the volume of the alde- 
<les l-13/f» times the volume of the acid obtained, 
t)uld equal the volume of ozone consumed. Actually 
e figure is 502-55 c.c. as against 493-5 c.c. Evi- 
iitly in some of the oxidising actions the three 
rmis of the ozone molecule were active. 

A number of experiments with percentages of ozone 
rying from 0-09 to 1-72 gave very similar results 
regards the amount of the products obtained 
r c.c. of ozone reacting. That this similarity 
rsists, even with very low concentrations of ozone, 
iiws that the oxygen of the air takes little or no 
it in the oxidation. 

Summary. 

The products obtained bv the action of ozone on 
-I ling M-hexane are as follows -.— 

) Aldehydes. —^Formaldehyde, acetaldehyde (in rela¬ 
tively large quantities), and the higher aldehydes 
to hexoic. , . 

) Brobably ,all up to hexoip (this .prgi(ignt 

ingrea^tquantitiM). ^ 


(3) Ester .').—Primarily hexyl hexoate (the presence 

of these compounds oaimot be considered as 
definitely prov<-d). 

(4) Traces of water, carbon monoxide and dioxide. 
The aldehydes of higher molecular weight than 

acetaldehyde arc not found in any quantity, owing 
to the readiness with which they arc oxidised to the 
corresprmding acids, and perhairs owing to the for¬ 
mation of esters from them. 

Acetaldehyde appears to be one of the chief 
products; the hexane tuoIcc-uIc, onc<! attacked, 
apparently breaks dow-n with casi-. 

This work was carried out on behalf of the Ilcpart- 
ment of iScientilic and Industrial llcseareh, to whom 
we are indebted for permi.s.sion to publish these 
results. 

Main Laboratory, 

Royal Naval (lorditc Factory, 

Holton Heath, 
nr. Wareham, 

Dorset. 


NOTE ON THE ACTION OF BROMINE ON 
n-HEXANE. 

BY E. W. D.I B.SC., A.I.f!., W. LEDBUEV, 

M.SC., A.I.C., ANJJ T. H. WIIEKI.mt, B-SC., fll.l)., 
E.It.C.SC.I., E.I.e. 

In the authors’ experiments on the action of oztme 
on w-hexane {cf. page 287 t), a bubbler containing 
bromine with a small quantity of w-ater was attached 
to tho end of the absorption system, to determine 
whether any unsaturated hydrocarbons were pro¬ 
duced. As the experiment progressed tliis bromine 
w-as gradually decolorised and finally two layers of 
liquid remained, the lower nearly colourless and 
the upper straw-coloured. A quantity of yellow 
crystalline solid was also observed. 

Tho latter was filtered off and shaken with ether. 
A portion dissolved, and on evaporating the ether 
yielded white prisms, which, on recrystalli-sation from 
pure hexane, had m.p. 87'’, b.p. 219°, and apiioared 
to be identical with p-dibromobenzene. ’ This wre 
confirmed; (1) by analysis ; (2) by the fact that'the 
addition of pure p-dibromobenzene gave no depression 
of the melting jwint; (3) by conversion on nitration 
into 2.5-dibromonitrobenzene. 

The portion insoluble in ether when washed with 
water, dried, and recrystallised from benzene, in 
which it was slightly soluble, yielded needles, m.p. 
212°. Mixed with <m«»-benzeno hexabromide, pre- 
pared by the action of sunlight on a mixture of bromine 
and benzene, no lowering of tho melting point was 
observed. 

Tho two layers of liquid were separated and ex¬ 
amined. The lower proved to bo water. The upper 
was shaken with 0’5% caustic soda until colourless, 
and then extracted with ether. The extract was dried 
and tho |oIvent evaporated. White crystals, which 
proved to be n-dibrpmobenzene, wqre obtained. No 
other vptbdWovs wbi^ isolated., In one experiment^ 

' 'it,': ..-n' 
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nbout 5 g. of 7)-dibroinobenzeiie and 1 g. of trans- 
beir/.eno hexabromide were produced. 

In order bj determine if the j)rodui3ts were formed 
by the action of bromine on the n-hoxane carried 
throiigh the apparatus, or on some of its oxidation 
products, blank experiments were wriormed in which 
w-hexane, three times fractionated (fraction collected 
boiling within ()'2“), wiis volatilised into bromine in a 
current of nitrogen, the same apparatus being used. 
Identical i)roducts were obtained, in these control 
exjHirimonts, and in those with ozone, much of the 
hexane })assed through unattucked ; a quantity of 
the bron\ine, too, was volatilised. 

AVhen benzene was substituted for hexane anil a 
similar jirocedurc adopted, p-ilibromobeirzenc and 
/rfflw/i-benzene hexabromide were again formed and in 
similar ])ro])ortions. 'J’he rate at rihich they were 
produced, however, differed very little from their rate, 
of formation from hexane, so that w ith the latter the 
presence of the benzenoid eoinpiuinds in quantity 
in the bromine bubbler cannot have been due to any 
slight trace of the aromatie hydrocarbon in the 
hexane. 

'Jhe above lesulls therefore siem to indicate an 
action, hitherto unobserved, of bromine on M-hexanc. 
No ring compounds, as fnrasweean trace,arc rejiorted 
in the literature as having been obtained by the 
action of bromine on »-he.\'ane ; the nearest analogous 
result is the production of hexabromobenzene, 
(-'jBr,, from secondary hexyl iodide and excess of 


bromine by heating under pressure at 220° (Be’., 
H, 2247). The conditions necessary for this niw 
reaction appear to be the presence of excess of broi i. 
ine and of the hexane as a very dilute vapour. The 
direct action of liquid bromine on liquid n-hexa' e 
yields a liquid dibromohexane, b.p. 211° (Jahresbei . 
1802, 411). This result wo have confirmed. 

The mechanism of the reaction is not clear. Sim. 
benzene volatilised into bromine by means of nitrogen 
yields results identical with those given by hexane, 
it is possible that cyclohexane and then benzene are 
formed by oxidation of n-hexane by the bromine,| 
and that the iK-nzeno Is then broniinated, by the giX’at 
excess of bromine, to the hexabromide and the 
dibromo compound. J 

We hope further to investigate this phenomenon 
by allowing the vapours of benzene and n-hexane 
to mix ; also, by cooling the gas coming from tlu l 
bromine bubbler, to attenqit to condense benzene 
or cyclohexane. Replacement of bromine by other 
oxidising agents, such as nitric acid, is contemplated. 

We desire to exin-ess our thanks to the Department 
of Scientific and Industrial Research, for jjcnnission 
to publish this note. 

Main Laboratory, 

Royal Naval Cordite Factoiy, 

Holton Heath, 
nr. Wareham, 

Dorset. 
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4E CAUSE OF THE LOW YIELD OF 
alcohol on fermentation of 
MOLASSES. 

D. N. aUrTA, M.SO., ]1. D. SRN., M.SO., AND 15. R. 

WATSON, M.\., D.SC!. 

I'll is investigation wa.s undertaken at the suggestion 
Mr tt. H. Dickson, Managing Director o£ the Indian 
^lillery t'o., CawniKiro, who showed that the yield 
alcohol from the- fcrnicntation of molasses was 
i'lvs considerahly loss than that expected from 
analysis of the" molasses. Ho pointed out. that 
low yield was probahly not due to had conditions 
fermentation, haeterial infection, etc., because in 

■ same distillery the yield of alcohol from vwhua 
wers was much nearer to that expected from 
ilvsis. He also .stated that the spent wash from 
ilasses was able to rednee a considerable amount of 
hling’s solution. 

I'he object of this investigation wa.s to ascertain 
• cause of this low yield of alcohol and if ))ossible 
Imd a mcan.s of improving the yield, 
ibis low yield of ale.ohol from molasses is well 
lun (see Allen's “Commercial Organic Analxsis," 

1 cd , vol. I, p. iloT). 'the reducing power of 
•lit wa.sh is also known. In the “Chemists' \ear 
ol;,” l!)2(t, vol. 2, p. stiti, for the determination 
invert sugar there is given a correction for non- 
':ir substances which reduce Cehling’s solution, 
jirineiple being to ferment away sugars with 
ncr's yeast, and deti-rmine the reducing power after 
mentation. Harker (.1. 1000, 821) came to 

eonelu.sion that the non-fermentablc ndueing 
.M.inces, returned as reducing sugar in the analysis 
molasses, and left in the spent wash, were not, 
lieient- to .account for the low yield of alcohol, 

■ did those substances inhibit the <’omplete fer- 
ntation of the sugars. In his oi»inion some 
islance returned as suero.so botii by optical and 
action methods was dc.stroyed during fermentation 
hout giving any alcohol, even under conditions 
mg a very good yield of alcohol from sucro.sc. 

Fi'nncIllation cxpirimniln. 

\ll our experiments were m.nle on a sample of 
l.isses left in the manufaeturc of sugar from 
h.in ijliiir. It gave the following figures on 
iKsis: Heducing sugars 17-8%; sucrose (by 
igct's process) :!7-4% ; other organic matter 
n sugars) 14-ti%; aslv fi-5%; water 2.1-7%.^ 

■'or analysis, the molasses .solution W'as purified 
ireatment. with normal lead acetate, tiic excess 
lead was removed by di.sodium phosphate or 
iiogmi sidphidc, and thecujtric reduction method 
Imnetric .and gravimetric) and polarimetric metliod 
' employed for dotermining sugar, the inversion 
■ig efiected by invertase in preferenc<! to acids. 

reducing sugars were determined by the cupric 
action method and the sucrose by the polari- 
liic method, using Clergot’s formula for calcu* 


fation. The tot.al sugar as reducing sugar, was 
obtained by adding the amount of reducing .sugars 
and the equivalent of the auero.se. The total sugar 
as reducing sugar was also determined direct by the 
cupric reduction method, the inversion being elTected 
by invertase. 'I'he two methods gave .''i7-2 rtkI 
.bfi-H'J^ re.speetively, and the mean, .'>7-t)‘>(„ was 
taken a.s the peri'cntage, of reducing sug.ar in the 
mol.asses. As pointed out- by Harker (/or. cit.), the 
amount of reducing sugar returned is higher- 
vi/,., oil-;}')),—if the inversion is i-lTecteil by acid. 

A. iMiyc sadc fvnni nldlion . -The w'eight of 
molasses used was 2.")4.") kg., the volume of wash 
17:12 litres. Initial sp gr. l-(t41)l, final »\i. gr. 
141132. otMt ce of W'ash weiX' distilh'd, and the 
distillate was made up to .71X1 c c. The alcoholic, 
distillate had d (l■tl()3•‘). 2.")4.j kg of mola-sscs contain 
sucrose and reducing sugars I'qual to a tot.al of 14.>0 
kg. of rediu'ing sugars which, aciairding to I'a-sleur, 
shouhl yield 718 kg. of alcohol. I he actual yitdd 
W'as 02(1 kg , or 80.3‘;{, of Pasteur's maximum 
practical \iehi. (h'iguri's supplied by the Indian 
Histillerv Co.) 

/>’. tSnni-linyi' ucalc fi riiii iilalioii .Molas.ses u.sed 
17-24 kg. Initial sp. gr of w.ish 1-0,74, final 1-018. 
Volume of ak-ohol obtained, 4-2 litres of (/0-82o and 
2-.7 lit res of d O-tl-fo. 17-24 kg of molasses contain the 
equivalent of 0-82 kg. of reducing sugars which, 
ai-r-ording to Pasteur, shouhl yield -1-80 kg of aleoliol. 
The actual vield was 3-97 kg. of ah-ohol or SI-O'V;, 

r. Lahoraloii/ frriiunlalioii. - .\ll precautions w'cre 
taken to sleiilisc the molasses by boiling and dis- 
solv'ing in boiled distilled watr-r. 1 he wort was 
pitched with active yeast obtained from the Indian 
Di.stillerv Co., and bu-meiitat ion was carried out at 
33" 3.7° in previously sterilised bottk-s, the mouths 
being (-lo.seil by cotton-wool. 

Molasses used, 149 g. , volume of wa.sh. 7(i9 c e. ; 
0-.7 g. of ammonium sulphate and 0-2 e (-. of eon- 
C(-ntrated siilphurie acid were aclded. 

Initial sp. gr. 1-948 to 1-972; volume of active 
veast solution added, 1.79 e. e. ; total volume of 
fermented wash, '.*19 <'.e. ; final sp. gr. l-91(i to 
1-929; volume of active wash leservedjor next 
batch 1.71* Cl-.; volume of w'ash distilled, 7(>(* e.c. 

\ series of eight exjierinients was carried out. 
The vield of ah-ohoP obtained in each experiment 
is recorded in eolumn 2, the- yield expressed as 
percentage of Pasteur's maximum practical yield 
m column 3. The reducing powi-r of the silent wash 

was determined in eaehexi>i’rnnent and the equivaleiit 

of reducing sugar is recorded in eolumn 4. In 
coluinn 0 is given the, corrected value for sugar in the 
molasse.s, obtained by subtracting the amount of 
reducing substance in the spent wash from the 
original figure for reducing sugars in the mola.sses 
and in column fi is given the yield of alcohol reckoned 
from the corree.ted value for sugar in the molasses, 
and expressed as percentage of Pasteurs maximum 
practical yield. 
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Tlirso lioiiros stiow tliiit I lie roiliicino soliManoo li-fl 
in tlio w.isli entirely iieeonnis tor the low yield 

of'aleoliol frotn the nioln-ises. 

This 7 <snlt is in diisst eonti adiet ion of that 
ohiidned h\ Hiiiker (/oc. cif.) Ife does not rni'iithin 
the source of thi' inoliisses exunnned, Init it eontidned 
more nsh and h-ss nslneiiifr snoars than onr sample, 
ami. especially, it oaee nnieh less nshiein}' H\di- 
stanee in the spent wash \ iz , on the weielit 

of molasses, whilst (HJC sam|ile !.m\e Sd‘’i,. 

.Vn/are of ihf rrihiriioj .siih'<lttnrfs Iijt m Ih.i' int'^h. 

/’eatoos It appealed possihle 1 h;d the reilneini; 
snhstanees left in the spent avash mieht he sm>ais 
such as pentoses nnfeimented hx oidinary xeast. 
Till' oiieinal molasses e.ixe the fiirfiiial test for 
pentose and the spent xeash nave a small (piantity of 
os.izone xxliieh, on jmi ilieai ion melted at 1 ~1.5S" 

(<■/' arahinosazone, m p I.'iS’, \\losazone, m ]) f.aS ). 

I’entoses were determined intheoiiemal molasses 
fix the method of (Innther, de (‘halmot, and Tollens 
(Ifer, 1891, 24, and found to he present to 

the extent of hliT, 

fi'hi/o'i This nnfermenlahle snear has heeii found 
in snnara-ane molasses in ainonni- xarxinn from 
1 to .T’,, as a result of the ac lion of the lime used in 
elarilie.xt ion upon the inx’eit ,sonar of the jiiiee. 
Xot heiiio fermentahle it is found as a- const it Held 
of the x'liiasse fiom molasses (list illei ies (I'ellet. 
Ihill K' ('him .Slier, Ifi, 1181: 19, SI’f; Broxine, 
“ llandhook of Snoar .Vnalxsis," p (i29) 11 was 

thoiieht, at lii'st that the redneine snhstanees present 
in the molasses and spent xxMsh under inx-est ieat ion 
miyht lie ehielly nhitose, especially as the spent 
xvMsh is ojilie.illy inaetive and aipieons solutions of 
nhitose are said to show no pereeptihle ojitieal 
aetivitv. Bill aeeordiiio to the liteialiire 
forms an osa'zone, and t his was eoiilirmed hy preparing; 
,1 s.imple of ohitose. xvhieli cave a oood yield of 
os.izoiie, erx slallisino in \elloxv, Instrons, silKx 
needles. 111 p. 18l ' d8'2‘. Ihit, as the spent xx’iish 
nixes onix a xerv small yield of osiezone. of which 
the meltnin (loiiit corresponds to that of a [lentosa- 
zone, it cannot eoutaiil ,in\ appreeiahle ipiantit x of 
nhitose. 

(tn/miiV III e/s The red', inn piojierties of the 
spent xxash can.ml he due to anx ordinary ornanie 
aeids xxith ledneinn pi"|iei tie.s, as tliese ,iie all pre¬ 
cipitated hx normal lead acetate, xxliereas this 
reannni does not remove the redneine snhstanees 
from the spent xxash 

(linns. - .V flmal deal of the dissolxed matter is 
precipitated from the sjient w.ish hy stronn alcohol, 
and, I'onxerseix", a n‘’''4 de.d of solid is lett on 
e.xliaiistively e.xtraetinir with ixleoliol the residue 
ohtained hy ex'aporatinn (he spent, xvash to dryness. 
The redxuinn poxvor resides cliicll.V in iho friietion 
insoliihlo in alcohol—r.i/., 100 g. solid piattei’ gave 
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~U‘~> g. of residue insoluhle in alcohol and 42-5 g 
extracted hy alcohol ; redneing snhstanees in tli, 
insoluhle residue (reckoned as reducing sugaii 
hi t) g. ; ill the suhstanee extracted hy alcohol 
44 g, 'file Hiihstanee insohihle in alcohol was oxi 
di.sed hy nitric acid (d I'2) .and gave a good yield 
of iiiucie aeid--viz., lOtt g. gave 12-5 g. of crude 
mneic acid which, on reerystalli.sation gave I! g. 
of pure mueie acid melting at ft")" 210" and a second 
crop of 2'() g. which almost ent\|lliy melted helow 22(1'’ 
This large yield of mueie .acid pryfs'es that the reducing 
pro|)erties of the syient wash are chiefly duo to a 
gum of the galaetan tyjie. In order to ohtain further 
liroof of this the spent wash was hydrolysed with 
.'i",;, Hiilphiirie acid for 18—24 hours. Some increa.se in 
reducing poxver was at lirst observed, hut, after pro 
longed hoiling the reducing power actually decreased 
Kveii after this protracted hydrolysis the hulk of 
the gum remained unchaiigeii, as was seen hy it- 
insohihility in alcohol. A jiortion of the hydrolysed 
spent xxash, 2-~i g of reducing suhst.anee, yielded 
(t'.'i g of crude osazone which xvas fraetionallx 
crystallised from acetone. Only one puie osazone 
could he isolated from it; this nielted at 192°'—192 
and was, therefore ijidiiiio.'ia'.oiii'. 'flic initial increase 
in redneing poxxer folloxvcil hy exeiitual decrease 
mill he explained on the a.ssiimjition that the gum is 
partly of the galaetan and partly of the xylan type 
and on hydrolysis it gixes galactose and piontose, 
xvhieli latter is deeompiosed hy protracted hoiliii '2 
xvitli acid, gix'ing fnrfiiraldehyde. 

'file ocenrreiiee of siieli a gum in eaiie-juiee, (//ho, 
or molnsse.H has not heeii jireviously de.seriheil 
Heiiot ('■ Maiinfael lire of Sugar from the (’ane aiiil 
Beet,” ]ip. 128, 1:M) mentions the oeeuireiiee ef 
xylan in sugar-cane and juice. But, as xylan s 
jireeipitated hy lead acetate and, iiioreoxer, 
ipiiekly hx'drolxsed on heating xvith dilute hxdie 
chloric or sulphuric acid (Broxxne, loc.ril., ji. il 

cannot he the redneing suhstanee which xxe liaxi 
found in the spent, xxash, xvhich is not Jireeipitalid 
hy lead aeetale and is \ery resistant to hydrolxsc. 
Jloreoxer, xylan xvoiild not yield mueie acid eii 
oxidation. 

Other gums xxliieh are mentioned as oeciirriiig iii 
eane-juiee are dextran and lev.an produced hy I hi 
action of haiteria. But tlie.se suhslailees yield 
dextro.se and hexiilo.se on hydrolysis and xxoiild iml 
give niiieie acid on hydrolysis. 

('onchodon. 

(I) 'fids iiix est igation has shoxxn that in molasses 
prepared from Indian ijlnir, the loxv y ield of alcohol eii 
ferment at ion is almost entirely due to a gum, xvlinli 
on a.ecouid of its reducing propierties is retxiin'd 
as reducing sugar in the analysis of molasses. 'I'Ih- 
gum is very resistant, to acid hydrolysis and yield' 
no dextro.sc or hevulo.se on protracted acid hvdrol.xsi' 
It gives a good yield of mueie acid and is, Ihereleii 
p.irtly of the galaetan type. It may he niixei! 
gum of the galacto-xylan typo. 

11 is iuteiided to ascertain whether this gum eeiilil 
he u.sed as a suhstitute for other gums which a"' 
employed as mucilage or in textile printing etc. 

'fechnologieal Institute, U.P., 
davvaipore. 
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the amino-nitrogen of wool in 

RELATION TO CHLORINATION. 

BY S. R. TROTMAN AND C'. R. WYCHE. 

'I'lic R'actioiw AYliicti takr placo duiiiia llu‘ cliloriiiii- 
oii of wool are obseuro ami (liflU’uU to invcstittale, 
lit it is sRj)p()SC(l goiKTiilly that the lirst ne.tioii is to 
iuiiiice chloiariiines, of the typ(' IlNHl’l or 
CO-NHCI, whilst, further treatment results in 
H' breaking clown of tlie keratin moleeiile into simpler 
iliiriiiateci eompouiuls and snlphurie aeid. Jleuider 
lid Jiatreille ((!liim. et Ind , Ib^H, 10, (alb (al-) 
that stable ehlorandnes are formed and that 
le hydrochloric aeid thereby produced is lixecl by 
iimeidorinated amino compouncLs, forming sub- 
.mees of the type R-C,0-NHR,HCI. It must be 
Icsi'i'ved that, if the keratin mok-eule is built up in 
le manner of a polypeptide, the number of ti'ee XH.j 
oiiips capable of reacting with chlorine must be 
iiiuparativcly small. No direct evidence appiaus to 
.i\e been published eoncerning the amount of 
mino-idtrogen jiresent in wool, although various 
liscrvers have determined the perecntap' of nitrogen 
1 oidinary and dcarainated wool. Dining the course 
f some investigations upon the “ unshrinkable 
msh, it became desirable to try to determine both 
he amount and nature of the amino groujis presimt 
1 wool, by direct measurement ol the nitrogen 
voiced. The following method was adopted. 



Tig 1. 


■V wcighi'd piece of dry, purified webbing was placed 
M tiask, A (Fig. 1), together with .some water. The 
oiitents of the tla.sk were boiled to expel occluded air 
lid the flask was then connected, as shown, with a 
iibon dioxide generating apparatus, a lap funnel, 
mil a delivery tube dipping beneath the .surface of 
odium or jxjtassiuni hydroxide solution in B. 


The tap funnel having been closed, the air was 
completely disjilaeed by carbon dioxide. A .solution 
of sodium nitrite in hydroehlorie aeiil was then intro¬ 
duced by mean.s of the tap funnel. 

If any amino groups attached to aliphatic residues 
are present in wool, (here should be an evolution of 
nitrogen at, the ordinary temperatures. To expelthis, 
a slow stream of carbon dioxide was passed through 
the apparatus for about three hoill's. The ga,s 
collected in the receiver was allowed to stand in 
contact with potassium h\droxide for some time, to 
free it from earbiui dioxide. It was then t ransferred 
to a pi[>ette, measiiri’d. and anaivsi'd, nitric oxide and 
oxygen being removed siiccessuely by means of 
ferrous sulphate, and pyrogallol. The dia/.otisation of 
wool is a slow process', at the ordinary temperature, 
reipdring at least 24 houi's. After collecting any 
nitrogen formed b_\ deconpiosition of .aliphatic amino 
groups, the fabric was allowed to soak in the nitrous 
aeid solution for from one to two days. It was then 
rmnoveil, w'ashed with water, replaced in the flask, 
and the air again exjK'lled by carbon dioxide. Cuprous 
chloride solution was then run in. through the tap 
funnel, and the contents of the flask were boiled 
gently to expel th(‘ nitrogen. The last traces were 
again swept out- by means of carbon dioxidi*. Ihe 
gas collected was anal\sed as before. T'he results 
of these experiments proved, ipiite conelusively, 
that wool contains amino groups attached to both 
aliphatic and aromatic residues. Several different 
kinds of wool were testial, and in every case thi're was 
an immediate liberation of nitrogen, followed by a 
further evolution when the diie/.otised product was 
boiled with w. ter or cuprous chloride solution. The 
pereentages obtaineil, howi'vau', weri' not constant,. 
iSome ligures are given in the following table : 

% X :L|.,.'riil«l N llbcrats.l 

Sviit no. ’ In lit.'rol.i. on iKilllntl, ToUil o N. 

1 . a -i'-.T .. (1301 .. 0 (itu 

.* " 0.178 .. 0 170 .. ()-r,48 

~ ’ 0 "77 , . 0 1:10 , . (1 387 

4 1! 0 130 .. 0 3.1(1 . . 0 l-ili 

It was fcaiiid, siibseipiently, that the a/.o compound 
of wool is decomposed slowly during the process of 
dia/.otisation and that the percentag(.i of nitrogen 
obtained, on boiling, depended iijsin the interval 
between the first and second parts of the experiment. 
,\n experiment in which arrangements were made to 
preyi'iit loss due to this cause gave for the total 
ammo-nitrogen But the manipulation was 

very dillieiilt, since a large volume of nitric oxide 
was also produced. Further tests are being made. 
In the last ease the total nitrogen present in the 
original and deaniiiiated wool was determined. The 
loss was (t :ir)(i%, t.c., less than the total amino- 
nitrogen presmit. This difference agrees with that 
obtained by K. K.TTotman (J. Soc.Byers and Col.,1924, 
40, 77), blit is much less than that given by Benz and 
Farrell (.1 , 1897, 40(5), namelv fi'om O-l to 1-2%. 
Kami's statement (J., 1914, 251) that no ammo 
groups are present may be referred to, whilst Gebhard 

D 
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(.1., 1910, 040) sjiNs that no nitr(»orn is t.n\on of); mIicti 
wool is Ixiilisl 'The fad tlial t)i<- t<4al 
.muno-iiil i*. iiioatcr Ilian tlic iliilorriK'i* Ix tui ' ii 

tlic [M'lccnlajio of mtio^icM pn‘M-n1 in onlui>u> ■■'Ih! 
(Ir,iinin;i1 1(1 wool imisl indicate lli.d inlnc'.ininic-'. 
of tlic t \ |M‘ 1!-N (\< 1)1;lia\(‘ formed frum 

irnino groups 'I’liis is inip(n1aiit, lK(aus(‘ tlic 

liiclx-iniann test for innno ci<»ui)s is in*t applicaOli' to 
Isciatin, alt«‘r di.i/.ot isat ion and d( aniinat ion, ouinji 
to second.try icar lions disuniisinc the colour If 
Wool eontam'' as much as I",, of amino-nitro^(‘ii 
this would !)(' ijuiti' iiiKunicient to aee(>unt for the 
elihuinc whnh is .ilisoihed during; chlorination, as 
will he '.(•Ml l.ilci Hence it a|)p(‘ars unlikely that 
tlic ammo cioups play a \(‘ry important pail in th(‘ 
read Ions e(mcerned 'This i,^ indicated also ky tla^ 
following; c\pci inients 

(1) Several spe< miens of kiiitted fahrie were 
dia/.otised and deammated h\ ])iolonc((l heatm<2 at a 
low t eni]H'ra( n I e It was found that (leaniinatam 
did not piodue(‘ struct ur.d dani.ac<‘ such as is <issoei. 
ate«l with hadly ( hloriiialcd sam[)l( s {(/' 'rr<»tm;m, d . 
192:^. Iil9'r) 'I'hi' shnnkaccs (»f the oricmal and 
de.nnm.ited tahias wcie ex.utly th<“ same; the 
tensile sticnclh and (‘l.ist ieit \ weie also unaltcied. 
'Thus in 1 he case (jf ,i \arn 

T-iimIi' 

I 11 .t i« it V. vtrfti'.'i li 

Orl'.'iii.il v-ii II .. .. .. . I’* -i .. 7 Ml 

l>i',iiiijii il. <1 \ irii . . .'iMi .. 7 a 

\\ Ill'll (Iciiiiiiiialc.l Wdolli'ii fall! i( s iiir rlilm inal. il llicy 
l)c( ()iii(' iiiislii'iiiU.ilili'. 'rile fiilii'ic IS iicitlicr iii.iii' nnv 
less si'iisil IV.' Ill til.' ti iTit iii.'iil, 111.' stMictiiiiil .Inning' 
[ii'ii.lii.'i'.l li.'iiin pi'a.'t ic'iilly 111.' s.'iiiii' in Imtli ciiscs 
(i) 'I'h.' I.ilal .'lil.ii'inc nlisiiili.'.l l.v iirdiiiiiiv anil 
ili'iiniiniiti'.l n.i.il is pr!i.ti.'iill\ tin' sniii.', naini'ls, 
t'nini 2 t t.i li.'i",,, and in Imtli ciiscs tin' iidi' nf alisnip- 
ti.m is aliii.ist id.'iili.'al. When nn.il oi- dcaminat.'d 
w.iiil is (I'l'iili'il with I'lilnrini', tlii ic is, at lirsl, a very 
rapi.l disapiicaraii.'.' nf I'ld.iiiin', f.ill.iwi-.l hy a sli.w 
anil niadiial ahs.ii ptiiin 'I'liiis, tin' I'liiv.' I'liiisists 
Ilf Iwi. distiiii'l pdi'li.iiis (l''|n 2 ) 



'I'liis appi'.iis Id indii'.iti' that Imth adsiirjitinn and 
I'hi'iiiii'al aclidii lake plac.', at first siiniillam'diisly, 
and after adsiirptlull has eeased, eh.'inieal aitiini 
(inly. 'I'hi'se pninls will he dealt with fully in a later 
paper, hut till' fdlldwiiin espeinnents were rnadi' 
with the iihji'i't nf separ.itinn the total ehloriiie 
aiisorhed and that which enters into eheinical com- 
hination. 


A piiriti.'il knitted fabric was soaki'd in ('xcess of 
ehlorine water till ahsorption eeased. It was thi'ii 
washed several tinii's with an aeidilied sohition ot 
livilroneii peioNide to lelliow ail.solhed eldorilK'. 
It is known that the eoinhiiied ehlorine of ehloraniines 
is not liherated hy liydroei'ii jK'roxiile. Aft.'r 
tlioroiigli washiiif', th.' ri'si.iiial chlorine wa.s defi'i'- 
iiiine.l h\ hoilinn; a weinhi'd pile.' of the fahrie with 
fiiiiiiiij' nitric acid in the presence of .silver nitrate. 
'I'll.' I'xpi'i'inii'iit was then rejii'ated with the sanie 
faliri.' afli'i' diazot isation and deaniiiiation. 'I'll.' 


results well' : 

of foinlilncil oltlorlne 
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.\f1er trentiiieiit with li\dio”en pei'oxiili', the 
fahrie still liherati'il iodine from potassium iodido 
111 the pieseiiei' of an acid. 'I'liis pow.'i' was only 
di'stroM'il verv uradually hy luolonned lioiling with 
water. V\’ln ii wool is waslii'd, after chlorination, 
with cold w.iti'i, adsiuhed ihlorine is retained even 
attei 21 hdiiis' eontnmoiis washing It is I'xpi'lleil 
hv hdiliiie with water In one experiniiiil, after 
washing 111 a stieam of riinnnig cold wat.-r for 
2-1 hours, till' fahiie was lioiled with water four times 
tor half an hour. It still liherided iodine from 
potassium iodide 'L'he lesidual ehlorine was in two 
dilferent expernneiits. (I) thh'h, and (2) h'’("o. 

It is evident that Ihese ehlorine eonipoiinds must he 
comparatively slahle (</. Vleiiiiier and Jjatreille, 
lor ril ). 

It h as heeii shown already ('I'rotman, lor. ril) 
that, during the ehlorination of wool, hotli nitiogeii 
and sulphur are dissolved, the latter as sulphurie 
acid, 'l'he following I'onlirniatory exjierinieuts have 
heen niade. 

I’lire eashmere wool was .soaked for 24 hours in 
ehlorine water '1'he total quantity of ehlorine ahsorhed 
was 22-1”,, ,\rter filtration the liltrafc contained 
dissolved sulphur It'd!)",, and dissolved nit rogen I'l CJ, 
on the weight of w ool.'riie, llltrate w .is hoiled, for some 
time, to exjiel chlorine and then evaporated to dryness 
at a low temperature, 'l’he ill y residue still reacted with 
jiotassiiim iodide. Its aipieoiis solution gave the hiuret 
reaetion and ]ireeipitated tannie acid. It was partly 
soluhle in alcohol. When the alcoholic extiaetwas 
evaporated to drvness the residue st ill liherated iodine 
from potassium iodide, as also did the insoluhle 
liortion. 

Slim mill'll. 

(1) VVool eontaiiis both aliphatic and aroniatie 
amino groipis 

(2) 'l'he tot.il ammo-nit rogenis proha lily about 0 7";, 

(2) 'I'lie total aniino-nitrogen is greater than that 

lost h\ deamination lienee prohahly iniino 
gioups are present. 

(4) 'l'he Liehermaiin reaction gives iiieoiieliisiv. 
results with wool. 

(.')) Ordiiiai'v and deaminated wool have the same 
shrinkage, elasticity and tensile strength, am' 
ahsorh practically the same amount of (dilorine 

(ti) During ehlorination of wool, ehlorine is both 
achsorhed and enter.s into chemical comhimition 
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(7) The proloiigofl iieUoii of chlorine gives rise to 
sulplnirie acid and soluble nilrogen eoinpouiuLs, 
The latter contain lirndy eoinhined chlorine 
and are only d(s oni])o.sed hv prolnngetl boiling. 
The ehhjrinated avooI contains aiiproxiinalelt 
li'^;, of chlorine which cannot be removed by 
nu'ans of hydrogen peroxide and which is 
only expelled by boiling. 


PREPARATION OF ETHYL ACETATE 
AND ETHYL ACETOACETATE. 

BY KKNNETir (’ll.AULES tlOBEKTS, M.SC. 

PrcpamtioH and purification of ethyl atotatc. 

As a preliminary to the study of the preparation 
f ethyl aeetoaeet'ate, various methods of preparing 
nd purifying ethyl acetate have been subjected to 
iitienl investigation. 

Wade (Chem. Soe. Trans., IDOo, 87, 1050-1 OtiS) 
(■.scribes two continuous processe.s for the prejiaration 
f ethyl acetate. The “ fast ” process is claimed to 
i\e a product containing approximately 77"-,', of 
sler, whilst the “ slow " proee.ss, using e(piimoleeular 
uantities of aleolnd and acetic acid ami only a 
cry small quantity of sulphuric acid, is claimed 
!i give a product containing 85% of ester. These 
iclds appear surprisingly high when compared 
-ith those obtained in the ordinary way from 
iixlnres of ethyl alcohol and acetic acid. 

The residue in the “ stow '' proco.s.s was okserved 
;i aecumulate appreciably [ioc. cit , p Itiott) ; it is 
n|)ossible, to see how tins can bo so -the residue 
emg mainly water and yet the. process still be 
I'uly eontinuous, i.e,., maintain its initial ellicieney 
•ithout a falling olT in the percentage of ester in 
he distillate. The small quantity of sulphuric acid 
sed must act largely as a catalyst, and there is, 
hcrefore, no apparent reason why the ordinary 
rpiihbrinm for an eqniniolecular mixture of alcohol 
nd acetic acid shmdd be displaced to give a jiroduct 
ontaining 85% of ester as claimed liy Wade. 

As regards the “ fast " continuous process, it, may 
ic assumed without appreciable error, that the 
csidue after distillation is negligible. If then, the 
iw of mass action i.s applied to a mixture, containing 
riginally l.l mols. of alcohol and 1 mol. of acetic 
cid, it may be shoAvn that the (pistillate must 
ontain about 18% of alcohol. This i.s not in 
greement with Wade's ligui'c of but agrec.s 

vith the Itl'X, obsi'i-ved in this investigation. 

Wade's method of analysis is dillicnlt to interpret, 
s intricate, and is also limited in its application owing 
o the proximity of the boiling points of the ternary 
nd ester-water mixtures (711-;!' and 7()-4.5’, 
cspcctively, loc. cit., p. Ibtiti). 

The practical investigation of the Wade proccs.ses 
■i described below, and the yields of ester based 
m a diticrent method of analysis arc in both casi's 
ower than those gix'cn by Wade, as was anticipated. 

The following is a summary of the analytical 
iicthod used in thi.s investigation : A few grams of 
lie crude ester are weighed out, and the free acid 


is titrated with .standard alkali The ester is then 
saponilied with excess of 2.V caustic soda, and the 
quantity of ester determined b\ tilr.dion with 
standard acid The liipiid is then distilled until 
all the aleohol has passed o\ cr, the cpianl Hi of alcohol 
being obtained by a density measuicineiit. k'rom the 
total alcohol thus obtained, that formed by ,saponi- 
lication is deducted, and hence the original alcohol 
obtained Water is obtained by dillercnec. 

The above method is not apjilicable in presence 
of a fifth constituent r y , ether. Also, to cnsuic 
accuracy, density determinations must be made 
within 0-1 ' of the temperature for which the tables 
used are given. Duplicate analyses of a single 
distillate gav(' perfeetlc concord,iiit n'sulls ■ 
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Product <1 is thus the only one which lends itself 
readily to purilic.dion by fractionation. 

When a fnrlhcr 2tM» c.'c. of this mixture of acetic 
acid and alcohol w,is run into the residue in jinicess 
B, the yieldof ester fell to 71$';;, by weight of distillate, 
thus showuig that the process is not, truly continuous, 
as had been anticijiated from theoretical 

considerations. , 

In process (.', the lu'ocednre is as follows: I he 
mixture is heated under a reflux condenser on a 
waterdiath for 10 minutes until eipiilibrium is 
attained, aiidthe liquid then distilled from an oil-bath 
at i:!0°. The figure of 2t> c c concentrateil sulphuric 
acid is ariivcdat from t hermo-cheinical considerations. 

It will be seen from the table that process A is 
wasteful of absolute aleohol, and the high alcohol 
content of the product makes purification very 
dillieult This process is, therefore, eliminated as 
a profitable source of ethd acetate. I’roeess B is 
inueh mole cllicient. but less so than proi-ess t 
which lends itself very readily to the, method of 
puriticatioiielaborat..'d below. A detailed couiparisoii 
of processes B and D in this connexion is gueii later. 


Ml till'd of purification. 

Wade nientions {tor cit, p. l(>i'>8) that alcolail 
ipuritv inav I"' rt'iuovrd by i*(‘pcatt'd shaking av tth 
id distillation from water, but no data are given, 
lis ]>rineiple was aihqitcd, and the following 
suits were obtained- 
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(•I , IlHo, ♦>!<») sa\s that no nitrogen is }/iv»*n ojT ^\h^n 
<lia7<i( ined wool I,' Ik.iKj! 'I’iio f.icl that flir Iota! 
.1 ini no-ml I ri t'O a ter t }ian tin* <linrren<(‘ l.d u<<n 
1 hr jieiiriita^r nt iiitro/iiii ill «a<linai\ itial 

(Irani n la I r« I Wool niii^l nnliralr llial nit t o-,a in iia 

tlir t\pr lI'N'tXt >)!;', Iia\r lir.-n fornirti . 

iniino rrinips 'This h i/npoMant, hrraiisi' the 
LirJtrim.um list for iniino riotips i'^ not appliral'h- (o 
keratin, after dia/ot i-'iit ion and (h aininal ion, ouine 
to He<M)ndar\ riMchon'; floriiisinr the eolonr. It 
Wool eontaiiH as nni' li as 1“., <tf amino-nitr<»^en 
tills would Ipc ijiiitr in.sullu’irtil to account for the* 
chlonnr xIikIi is ahsmlMal iluimo chlorination, as 
wdl I" ^rr n lihi il-aue it n[»prars unlik< l\' that 
t lir atniiio uioup.s pkty a vriy nnportanl jiait m thr' 
irachoiis ronr<*inrd 'This is indn-aleii also hy 1h(‘ 
follow ino e\poi itneiit s 

(1) S<‘\rial spri inu'iis of kiiitt<<l tahiK- Mi-re 
iliii/.ot isrd and <lraminatr<l ii\ pioioii^'cd hralino at a 
low t cm p<'i at ni r It w<is f(»nnd that deamination 
did not produce slMirtural damaj^a* surh as i.s associ- 
alrd with ha<ll\ ( hk pi'inat ril. sa m pies (</ d'laplman, .1 , 
llHil!. iJitt'i) 'I'hr slinnka^Ms of the orit'ina! and 
draniinahsi jahii«s wen* e\.i<l!\ (he same: the 
tensile slr«*ie^th and (•la-^ti(it\ ^\rK• ako iindterisl. 
'I'lius III ( hr ( aso «»| a \ a rn 

'r.ii^pi.^ 

I.l i-u tiv 'ae piL'ih. 

pui^apoi v.pii . , I'p.7 itp 

n*MipiitiiU'<i \,irti . .. .. jp'p. . 7 a 

W’lirn ilciiiriiniili il \mmi1Icii I'.ihi i< ^ aic cliloi iji:i1<'(l they 
Ix’i iirm' iiMsInnik.ililr 'I’lii' faliiic ix iicitlicr more nor 
less si'lisili\e lotlle 11 eat llll'llt, t lie st lllelnral llaillaee 
jiroilneeil liemi; [iraelieaily tile sami' in lioth eases. 

(2) 'I'lii' total elilorine ahsorlieil liy ordinary and 
deaminated wool is |)raetieally 'tlie same, namely, 
from 2f to I!.’)",,, and in both r ases the late of absorp¬ 
tion IS almost identical. Wlun wool or deaminateil 
wool is treated with eblorine, there is, at tlrst, a ver\ 
rapid disappearance of elilorine, folloued by a slow 
and eradii.il absoiptioii 'I'liiis, the eiirre lonsists 
of two distinct poitioiis (I’ie If) 



n'liis appeals to indicate that both adsorption and 
etiemieal action talre place, at tirst simidtaiieoiislx, 
and alter adsorption has ceascil, i hemieal action 
only, 'I'liese points will be dealt uith fnllv in a later 
paper, but the following e\pciimciits \veie made 
with the object of seji.iiatine Uu- total chlorine 
adsorbed and that wliieh enters into chciuieal C“oiu- 
binat ion. 


piirilied Knitted fabrir- was soaked in e.\eeas of 
chlorine water till ab.soiption ceased. It was tlien 
washed several times with an aeidilied solution of 
liNdroyen peioMile to renio\e adsorbi d chlorine. 
It IS Known that the combined chlorine of chloramines 
not bill rated by hydroeeii peroxide. jVfter 
thoiont;li washing, the resiifual elilorine wa.s thder- 
mineil b\ boilnio a weighed jiieee of the fabrie with 
fiimini; nitrie acid in the [ireseiiee of .silver nitrate. 
'I'he exjieriment wa.s then rejieated with the same 
fabrie after dia/.otisation and deamination. The 


■suits were 

of coinliln^'i dtilorino 


«nf tlrj fabric. 


No !. No. li. 


. 5 :f 

l>t aiiiiii.tt>-<i t.ilii id 

() 4 . 5-7 


After tieatmciit with hxdiocmi peroxide, the 
fabrie still liberated iodine from potassium iodide 
in the piesimee of an acid. This jiower was only 
destroveil \cr\ gradually b\ jiiolonped boilinp with 
water. When wool is washed, after chlorination, 
with cold water, adsorbed chloime is letained even 
after 2t bonis' eoiitiniioiis washiiiii; It is exjielled 
b\ boilinc with water In one experiment, after 
washiiie; in a sticam of rnnnnic; cold watm' for 
2f hours, the fabrie w.is boiled with water four times 
for half an hour It still libeiated iodini' from 
jiot.xssiiim iodide. The residual elilorine was in two 
dilterent expcrimints (1) O-ti';,', and (2) 

It is evident that these elilorine eonipoiinds must bo 
eonijiaralively stable (rf. ’\leunier and batreille, 
litr cit ). 

it has been shown alriaidy (Trotman, tor. i'll.). 
that diirinp the chloi mat ion of wool, both iiitrogenj 
and sidphui are dissoKed. the latter as sulphiirii'l 
acid. 'I'he following eonlirinatory experiments havil 
been made. ' 

Pure eashniere wool was soaked for 24 lioiirs iin 
chlorine water. The total (|uantityof ehlorineab.sorbed 
was 22-l'’,|. \ller tiltralion the filtrate contained 
di.ssohedsulphur (1 4!)",, and dissolved nilrogen 1 -11 
on the weight of wool The lilt rate w as boiled, for some 
tune, to exjiel chlorine and then evaporated to dryni'ss 
at a low teni|ieraturc. Thedrvrcsiduestillreactedwith 
|iotassiuni ii idide 11.sinjneons.solid ion ga\ (> t hi' him e* 

reaction and preeipit.iled tannie acid. It wa.s |iai i'A’ 
soluble ill alcohol When the aleoliolie extrait wa.s 
erajiorated to dryness the residuestill liberated iodine 
from potassium iodide, as also did the msoh ble 
portion. 

SiDrniKiri/ 

(1) W ool eoiitains both aliiihatic and aroniatie 
amino groups. 

(2) The total am mo-ml I ogen is probably about 0 7'J„. 

(2) 'I'he total aiuino-nitrogeii is gieaier than that 

lost by deamination. Hi'iiee probably iniino 
groujis are present. 

(4) The Liebcrmann reaction gives iiieonelusive 
results with wool, 

(.7) Ordinary and ileaminated wool hnvm the same 
shrinkage, elasticity and tensile strength, and 
absorb practically till' .same amount of elilorine. 

(b) During ehlorinalion of wool, chlorine is both 
adsorbed and enters into ehemieul eombinatioii. 
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(7) The pr<)loug<'(l notion of clilorine gives rise to 
siilpliuric aeid and solulile nitrogen eonipoiinds. 
'I'he latter contain lirndy (aiiubiiud cldoriiie 
nnd are only decomposed by prolongid boiling. 
'I’Ik- chlorinated wool contains approximately 
()“{) of chlorine whi< h cannot la^ removed by 
means of hydrogen peroxide and wliich is 
oidy expelled by boiling. 


PREPARATION OF ETHYL ACETATE 
AND ETHYL ACETOACETATE. 

BY KHNNETH CirAIU.US ROBERTS, M.SC. 

PrcparttHon and purlfiattion of i-lhi/l nci:l(ili'. 

As a preliminary to the study of the preparation 
f ethyl aeetoaeetnte, various methods of preparing 
nd purifying ethyl acetate have been subjected to 
ritical inve.stigation. 

Wado ((^hem. Soc. Trans., lOtta, 87, ICoG-lOtiS) 
(■•scribes two continuous processes for the preparation 
f ethyl acetate. '1,'he “ fast ’’ process is claimed to 
ive a product containing approximately 77% of 
ster, whilst the “ slow ” proce.ss, using equimoleciilar 
uantities of alcohol and ae(‘ti(( aeid and (Uily a 
erv small quantity of sulphuric acid, is claimed 
') give a product containing 85% of ester. These 
ields appear surprisingly high when comiiared 
ath tho.s(' obtained in the ordinary way from 
(•'•tiires of ethyl .-deohol and acetic acid. 

' residue in the " slow ' proce.ss was (observed 
/f ennudate appreciably {lor cit., p. Kia'.)) ; it is 
jipossible to S(.'e how this can bo so—the residue 

• mainly water—and yet the proce.ss still b<( 
j .j continuou.s, i.e., maintain its initial eflieieney 
'|ithout a falling olf in the percentage of ester in 
he distillate. The small (piantity of sul[ihuric acid 
^■d must act largely as a catalyst, and there, is, 
herefore, no apparent reason why the ordinary 
quilibrium for an eqnimoleeular mi.xture of alcohol 
nd acetic aeid should be displaced to give a product 
ontaiidng 8.5';;, of ester as claimed by Wade. 

As regar(fs I lie " fast '' continmms process, it may 
)(■ assumed without appreciable error, that, tlu; 
esidue after distillation is negligible. If then, the 
w of mass action is aqrplicd to a mi.xtun' containing 
.iginally 1.. mols. of alcohol and 1 mol. of acetic 
eld, it may b(( shown that tlu' djstillate niust 
((iitain about 18'/o of alcohol. This is luA in 
greement with Wade’s figure of 12%, but agiTc.s 
vith the ltl% observed in this investigation. 

Wade's method of analysis is ditlicult to interpret, 
s intricate, and is also limited in its application owing 
o the proximity of the boiling points of tla; ternary 
aid ester- water mixtures (7()-:V' am,! 7(l-b5“, 
espectively lor. cit., j). lOtlO). 

The, practical investigation of the Wad(! processes 
■s described below, and the yields of ester ba.sed 
>11 a ditt'erent method of analysis are in both cases 
ower than those given by Wade, as was anticipated. 

The following is a summary of the analytical 
iicthod used in this investigation : A few grams of 
he crude ester are weighed out, and the free acid 


is titrated with standard alkali The ester is then 
saponilied with excess of 2.V caustic soda, and tlu' 
quantity of ester determimd by titiation with 
standard aeid. The liipiid is then distilled until 
all the alcohol has passed o\er, t he (|uanl ity of alcohol 
being obtained by a density measurenient Krom the 
tot.ai alcohol thus obtaineil, that formed by saponi¬ 
fication is deducted, and hence the original alcohol 
obtained. Water is obtained by dilTerence 

'L'hc above method is not applieahle in |iiesenee 
of a (ifth constituent - c.;/., ether. Also, to ensure 
accuracy, density determinations must lie made 
within iVl" of the temperature for which the tallies 
u.sed are given. Duplicate analyses of a single 
(Jistillate gave perfectly concordant results;— 
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Product (i is thus the only one which lends itself 
leadily to punfieal ion liy fractionation. 

When a further 2iM) c.'c. of this ini.xturi; of acetic 
aeid and alcohol was run into the residue in jirocess 
B, the yield of ester fell to 73% by weight of distillate, 
thus showing that the process is not truly eontinuoiis 
as had been antieijiated from theorefical 
considerations. 

In process t', the procedure is as follows; the 
mi.xture is lieated under a relliix condenser on a 
water-bath for 10 minutes until (‘()uihbruim is 
attained, and the liquid then distilled from an oil-hat h 
at PUP. ' 'I’he figure of 20 e.e concentrated sulphuric 
aeid is arrived at from t hermo-ehemieal eonsiderat ions. 

It will be seen from the lalile tha-'. process A is 
wasteful of absolute alcohol, and the high alcohol 
content of the product makes jairiticatioii very 
dillieult. 'J'his process is, theiefore, eliminated as 
a profitable source of elhyl acetate. Process B is 
niiieli more ellicient. but less so than process <■, 
which lends itself very readily to the melhod of 
timilical ionel.iboratcd below. A di-tailedeomparisoii 
of processes B and ('■ in this connexion is given later. 


.Ml III! (I of j)iin firJilii»i. 

W.adc mentions (lor. ril , p. IbtiS) that aleolail 
impurity may be removed by repeated shaking with 
and distillation from water, but no data are given. 
'Phin pruiriplo wan adopted, aiul the f<Hlowing 
results were obtained; u.,rr.ii„ 4 i 
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'I'lic loss of cstiT is (lius very slight, and about 75% 
of l|]o alcohol oiiginally present is left behind in tlie 
Hash at (aeh distillation. \Vad<‘ states (p. ItitiS) 
that oiilv of the alcohol is left behind utter each 
distillation from water, hut does not state the amount 
of water ii.sed. 

'I’lie 2^;, of aleoliol left after tliis treatment ma)', 
if desired, be readily removed by fractionation 
without' seiioiis lo.ss of e.ster. It is also insullieient 
to interfere with drying proeessirs to any extent. 
(I’otassiiim earhimate and otlier agents are not 
completely eH'eeli\e in preseiiei' of inueh aleoliol ) 
'I'he separation by distillation from water deliends 
on the Volatility of the alcohol in the alcohol waiter 
mixliire (bp 7.S-I5 ) at the temperature of distil¬ 
lation of the ester-water mixture (70-45 ). lienee, 
if the ester layer be lirst separated, and the lupieous 
layer eontainiiig practically all the alcohol be then 
distilled to reeoM-r its tli.s.solved ester, an even 
better separation than the above should be obtained. 
This procedure, when tried, ga\e sneh favourable 
resnlts, that it was adopted .siibseipiently. 
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All low-boiling lesidiies, the bulk of which had 
an ester content of over IMI'/',,, were kepi and worked 
up in the same way, .so that loss of ester xvas reduced 
to a minimum. 

The discontinuous jiroeess, therefore, gives a higher 
yield tif ethyl acetate after treatment with water 
in the ratio i.f two to one, than does the slow 
eontimious when water i.s used in the ratio of 
three to one. It is also more exjieditious. 

Summnry. 

I'lthvl acetate is be.st ]>repared as follows : 
All eipiimoleeuliir mixture of alxsoJute alcohol and 
glacial acetic acid i.s heated under a reflux condenser 
with one-tinth its volume of concentrated sulphuric, 
iieid on till' water-bath for 1(1 minutes, and then 
distilled from the oil-bath at 1,'50°. The crude distil¬ 
late is purilied by shaking w'ith twice its volume of 
water, se[>arating the ester layer, and elistllling 
the aipieous layer up to 72' for dis.soh’ed ester. 
'I'he two portions of ester thus obtained are mixevl, 
dehydratevl over jiotassium carbonate, and frac- 
tionatv'd. Kster of ttH'V,, inirity, free from water, is 
then obtained in e.xeellent yield by' eolleeting the 
portion boiling at 7()15 -7715' (1 mm. of mercury 

eorres|)onda to a change in boiling point of ()-t)0°). 

Final purification of the high-boiling ester was 
effeeted by heating it with phosphorus peutoxido 
(Inglis and Knight, Clhem. iSoc. Proo., 19t>7, 198) 


and then fractionating. The whole product distilled 
within 0-1°, and the bulk, as nearly a.s could be 
judged, at a constant temjK'raturc. 'This highly 
purified material was used in the subsequent work. 

I’rcparaliun of (Wi toanclic enter. 

'I'he mechanism of the reaction in the symthesis 
of aeetoaeetie ester has ncx'er been fully' explained, 
and it was thought that by carrying out a series of 
quantitative measurements of the yields obtained 
under a standard set of conditions, the condensing 
agent only being x’aried, further light might be 
tiirown on the meelmnism of the reaction; also 
that the ordinary laboratory preparation might be 
improved. 

'I'he ethyl acetate used throughout the following 
series of condensations was the constant boiling 
material prepared a.s described above. Caustic 
soda was excluded, as far as possible, in adding 
sodium by weighing out the required amount of 
clean metal in anhydrous ether, and rejecting the 
fiist and last portions of wire which emerged from 
the press, since they w'cre generally somewhat 
tarnished. In each ease ItIO g. of ethyl acetate, 
were condensed with 10 g. of sodium or the eipiivalent 
amount of other condensing agent. 

tJondensations were carried out as follows : - 

(1) Ethyl acetate with metallic sodium. 

(2) Ethyl acetate and .sodium with varying 
percentages of alcohol. 

i'.i) Ethyl acetate and sodium ethoxide. 

(4) Ethyl acetate and sodamide. 
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• 'I'd ixrlude aU Irarv (if raii^vilc soibt. !\ iilcco of flOillmn hcatcii with 
(th\i ttcf'tato iinlil all t4»riiiAh wart rcniovctj. Tlic liquid wa« then droaiiU'd, 
(lie >odiiiiii wHHh(.‘d mindly tlint- tliiicrt with nhyl jiivtnte, hiuI. Hnally, a 
further quanfdy of the latter added and the ndxturi' heated under a relliix. 

1 It nildht ho. iintnijiated that iirolonsed heatiiitf would det reaae the 
>leld of arthiiieetie ertter owiiiK to formation of by-pHMliietsi, but, wllMu 
htliitrt, tllirt IS seen not to ho tile (.'UM'. 

Ethyl acetate A is the erudt' material from the 
discontinuous jireparation simply dehydrated with 
jKitu-ssium carbonate and eondi-nsed with sodium. 
'J’aking the other results into consideration, it is 
evident that there is either a trace of water or tmi 
much alcohol present, and so the maximum yield 
is not obtained. 

Ethyl acetate B is the crude material from the 
disiamtinuous preparation purified by one distillafion 
from water as described above, and then dehydrated 
over potassium carbonate. 
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The above reHults show that the maximum yield 
f acetoacetic ester is obtaineii by condensing a 
ynthetic mixture of pure ethyl acctalo and r)% 
;f absolute alcohol with untarnished sodium wire, 
'urtliermore, when u.sing the purest materials avail- 
ble, the reaction between ethyl acetate and sodium 
i initially extremely slow, even at the boiling 
emperaturo, but later proceeds with inereiusing 
apidity. This is to be exjK'cted if even a minute 
race of alcohol or walm- is initially present, since 
his trace will react to produce more alcohol, either 
lirectly, in the case of a trace of alcohol, or by 
.irmation of caustic soda and subsequent saponifying 
ction in presence of a trace of water. In addition, 
he yield using ethyl acetate and sodium only, is 
owor than when alcohol is present. It would, 
hcrefore, appear that sodium alone is inelToctive 
is a condensing agent, though the actual mode of 
eaction of sodium ethoxide or sodamide is not as 
<'t definitely known (r/. Schcibler and Ziegner, 
ler., 1922, 55, 11, 789). 

'I'hc above observation is in direct opposition to 
hat of Tingle and Torslinc (J. Amer. Chem. Soe. 
908, 30, 1875), but the validity of their conclusions 
s rendered doubtful on the following grounds : 
'he yields obtained with ditterent grades of ester 
re not given, whilst accuracy with regard to the 
loiling point of the ethyl acetate used does not appear 
o have been rigidly observed. Moreover, a neutral 
eaction of the ethyl acetate to litmus is no teat of 
he freedom of the ester from alcohol and water, 
he most likely impurities and the most, important. 
Uso, treatment with calcium chloride after phos- 
ihorus pentoxide ajipears inelTeetive, since calcium 
hloride is apprceiably soluble in ethyl acetate and 
lecompoacs it at the boiling point (Le (lann, Compt. 
■end., 1885, 100, 40). Granted, however, that the 
■thyl acetate employed was pure, it is also all- 
mportant that the sodium introduced should be 
ree from caustic soda. No mention is made of 
irecautionary measures in this regard, but the claim 
s. nevertheless, made that soilium dissolves as 
■eadily in j'lire ethyl acetate as when alcohol is 
[iresent. In view of the results given above, this 
ivould not a[)pear to be the ease. 

'I'he progressive falling otf in the yield bi'tween 
i condensing agent containing 5% of alcohol, and 
me consisting solely of sodium ethoxide would appear 
to be due to the accumulation of alcohol in t he reaction 
mixture. An increasing quantity of alcohol in the 
■eaction mixture would cause a displacement of 
the equilibria eilitd by Dieckmann (Ber., 1900, 33, 
2(i70) unfavourable to the formation of ethyl 
aeetoacetate. 

The present seiies of experiments has also estab¬ 
lished the best set of conditions under which to 
tarry out the reaction as a laboratory preparation. 
This follows since ethyl acetate B (aliove) gives a 
\ ield comparable with the best obtainable from 
pure materials. The value of this observation is 
mcreased by the fact that ethyl acetate B is so 
icadily prepared. Finally, the reason for low yields 
in the ordinary laboratory preparation is not, as is 


often stated in textbooks, the presence of appreciable 
quantitie.s of alcohol, but riither th<' presence of 
small quantifies of water or caustic soda. 

Tn conclusion, the author wislies to exprr.ss his 
indebtedness to Brofe.s.sor Inglis for his guidance 
during the course of this work. 

Ihiiversity of Otago, 

Dunedin, New Zealand. 


THE RATE OF DISAPPEARANCE OF 
SULPHITES IN RAW MEAT.^ 

BY F. n. t'AMi'unr.i., n sc. 

The Health Acts governing, iolir alio, the manu¬ 
facture and sale of foods in Australia, provide that 
all samples taken for analysis shall lie divided into 
three parts by the ollicial, who makes the purchase, 
and that of these one shall he retained hy him for 
analysis by an umpire in ease of any dispute. The 
Acts contain no direction as to the treatnunt of this 
sample, and, in the ease of materials such ns meat, 
changes may occur which render its analysis usele.ss. 
'I’he addition of sulphites to raw' inineid or sausage 
meat is permitted but the amount must not exceed 
a quantity corresponding to 3'5 grains of sulphur 
dioxide per Ih. Except in summer the temptation 
to use excess of jireservativc is small, so that almost 
all the samples are taken during warm weather. 
Before the sample can reach the unijiire analyst n 
period of not less than a month must elapse, and 
experience has shown that meat kept in a sealed 
vessel at ordinary summer temperatures loses sul¬ 
phite at a rapid rate. For example, the author 
found in a sample six weeks old only one-fortieth of 
the amount of sulphur dioxide reported to be present 
by the analyst who examined the fre.sli samjile. 
In a recent ease in Victoria the municipal analyst 
found the fresh sample to contain an amount of 
pre.servativc in excess of that jK'rmitted, the author 
found 12 grains of sulphur dioxide per lb. in the 
month-old sample, and the umpire, whose .sample was 
some six weeks old, found a slightly smaller amount. 
He added to his report a comment to the effect that 
the condition of the sample was such that it was 
impossible to judge of the amount originally present. 
'The result was that the defendant was convicted and 
lined. 

'The outcome of this case was that the author was 
commissioned by the Master Butcheis’ As.sociation 
of Victoria to investigate the rate at which suliibites 
disappear when admixed with raw meat and kept 
under different conditions in closed bottles. 

'The scope and details cT the investigation are 
given lielow. 

'The meat used was fre.shlv-minced lean beef to 
which a certain proportion of Hour had been added ; 
it yielded sulphur eijuivalent to 013 grain of sulphur 
dioxide per lb. of meat. Sodium sulphite, which 

♦Heal at a meeting of tlip Sytlney Section, 14 l'J-4, 
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\ irldi <1 11 of ‘jul^diiir (lK)\id<\ liiicly |>o\v<lrr('(l 
.irnl t [iofnut;]jl\ ita*or|MH'.ito(l A\ ilh tlic moat fis hand. 

A})j>i<Aimal(‘ly ripial widi’ht.s of lr<-at<*(l nirat wvrc 
pl.u rd Ml ( !car, w i(h'-Mioutlad hottlc^i. and 1lu“ <'la.'<s 
>1o|i')c?s, altiT insoitKm, \\iii‘ «lij>|>od iiilo nioitcn 
jMiatlin wax 'I'Iimm- si-N of s.unjih s urn* cxiioscd jo 
dilhi^i'd dadinlil and llin oidinai\ lliictuatums of 
j^•m|»•|•atuu■ 'ria- molds kindly supplied f>y the 
Meteorolo^ieal Dejiailment slmw that llie imaui 
tiunpeiatufo dining: lli<‘ jh nod mah'r r<-vi(wv was 
ahoul .“>(! r* 'I'he foinlh set of samples w<is kept 
Ml a H-h'iuel :i t liiLf ‘ liam h» I’. 

At tlir ( nd oi e.ieh peiioil a liollk' of <‘aeh set wa'^ 
op<-ne<l aial d(i ei.mis ol its contents weie n*mo\id 
and anal\s«'d at once, d'he oidinaiv nu-thod was 
used naMiel\, liheialion (rl sulpliur dioxide in an 
atniosphne of e.iihon dioxidi' hy means ol 2n",, 
phosphoric acid, ahsoiptionoj tlie in A / ID iodin<\ 
witli a linal umj^hinc as hainini siilpliati- 

'I'he following" resuHs wi’ie ohlaiiied . 
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In till' liisl sain[ili' at i'ikiiii t(‘iiip( rat me, .sonic 
li(Hii(lliailsc[Tai atc(lat'tci' 2.Sda\s ; in t lie second sample 
inonlil.s and }rns dcNcloped attei' se\en (hiNS, whilst 
after 42 da\s a inniUly IdacL liipdd si'paratial. 
In the ini’clnre kept in the refi lfierator, a slie]it amount 
of Wider had separati'd idter 12 da_\s, hut there was 
no mould j;iowth 

'I'he development of mould in the mixture eontain- 
int! the eii-atest ammiut of preseivative and the 
evidences of incipient putrefaction are altrihiited 
to the fact th.at tfie meid used in this set was exiiosed 
to tfie idmos|ihere for some hours hi4'ore the mixture 
was made iind bottled A lourtli set oave soniewtial 
irreaular !<■sults, owine to im[ieiteet rniMue, full 
they were eonlirmatory, in a geneial wav, of tire 
rest 

1 he results show that, tlu* rate of disappearance 
is ureidest durme the lirst .seven days, hut tliat, 


if the samjile is kept in hermetieidly sealed vessels 
at a temiMUature not exceeding .'jll'' F., tliere is hut 
slight risk of disagicement between the results oJ 
reliable anaivsts even if the sample is as much iis 
six weeks old. 'I'hey show, further, that “ freshness ‘ 
as judged by the a)ipearanee and odour of the sampk 
is no criterion of its suitiihility for analysis for pre 
servid ive provided the temperature has not materially 
exceeded ,a(l F. 

Kffci't p/’ fmlciiKj. The amount of sulphur dioxide 
was determined in two samples tiefore and aftei 
cooking, a weighed (plantity of meat heing fried with 
a weiglied (piantity of fat. 

'rAiii.r: U. 
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.IficAuH/.siii of Ihr clmiKic of in jjicwiu'c of 

until. - Xo svstemafie attempt was made to elucidate 
I lie chemist r\ of fhe disap^M'iiranee of sulphite, 
luit it can la' sliown Itiat if, as ks most probatile, 
sulpliate is lormed as the result of ai'iial oxidation, 
tlie penetration of raw meat tiy air is an exceedingly 
.slow process under tlie conditions otitaining in tliese 
experiments /Vutoxidat ion does not ajijS'itr to 
occur (Sliemlield, \'ilhraiidt, and Withrow; t'hem. and 
.Met. Kng , lil2l, 25, Ikid). 11 was proved hy actual 
measurement that tlie liottles contained two to 
live times as luiieh oxygen as is necessary for the 
conversion ol tlie wliole of the snipliite pre.seiit info 
sulphate. 

('oiiclti.^loitx. 

(1) Raw meat, eontaiiiiiig .sulphite remniius in a 
eoiidilioii siiilatile for analysis for six weeks and 
prohatily longer, provided the femperatiire is kejil 
.sidlieiently low. 

(2) The siiilahility of a samjile of meat for analysis 
eaiinot h(‘ judged hy fhe odour and apjiearanee, 
if if has heen kepi in cold storage. 

(2) Ilealtli .Vet which does not eoiitain speeilic 
directions as to the storage of perishalile samples 
is ineipiitalile and should he aiuendi'd. 

42, William St., 

Melhourne, Australia. 
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lYLAMINE SALTS OF THE NAPHTHA- 
NESULPHONIC ACIDS. IL—THE SALTS 
’ a. AND /J-NAPHTHALENESULPHONIC 
ACIDS. 

n. Jl. FORSTEK, D.Sf , I’U.I)., r.I.(',, AN1> E. M. 

KEiWOKTH, M.SC., A.l.C. 

[n a previouB paper (J., 1924, ICSt) wo described 
■ arylaitiine salts of the 2.6- and 2.7-naphthal(‘no. 
ulpiionic acids and cited the literature on this 
iji^t. This coinnuniication embodies the results 
our work on similar salts of a- and j3-naphthalene- 
phonic acids. 

[''ierz-David (J., 1923, 421 t) confirms tliat it is 
possible to ])reparo either the a or the fi aei<l in a 
re state by sulphonation alone. He states that 
der the optimum conditions for the a acid, the 
xluel is a mixture of 96"i, of n and 4% of acid, 
d under the optimum conditions for the formation 
the /3 acid, the ])roduet consists of 86% of ^ and 
1 ;, of a acid. 

Mixtures of these acids may be sejrarated by means 
their arylamine salts, the aniline, j)-toluidine, and 
xylidine salts Ixdng particularly useful in this 
sjicet, and moreover, since the majority of these 
Its iiavc well-defined meltiii}' points, the, testing of 
e purity of the product is simpko 
On the ot her hand, the sidphonic acids are conveni- 
t for precipitating and identifying small quantities 
unknown a,mines, as the various salts melt o\’(*r a 
ide range of tera])eratures. 

'Phe a- and ^-nai)hthalenesulphonic acids readily 
rm a series of well-defined salts with arylamim-s. 
iie salts of the a aiud are usually more solubli' than 
le analogous salts of the ji lufid— usually about threi; 
ines as soluble at the ordinary temperature. 'Phis, 
)wevpr, is not always the case ; for example, the 
ehloroaniline dichioroaniline, m-nitroanihne, p- 
:tro-o-toluidine, and p-pheiietidine salts of the a 
•id have apiiro.'nnately the same solubility or are 
ss soluble than the corresponding salts of the ji aiad 
: th(> ordinary temperature. 

'Phe salts were prepared by similar methods to those 
I'seribed in our |)revious jtaper, and in addition the 
ad salt of the a acid and the barium salt of the ft a(a<l 
ere also utilised, as it was found that in some eases 
hero the hydrochloride of the amine was added to 
ic sodium salt of the acid, the sodium salt of the acid 
ivariably separated out. In all cases molecular 
uantities of the base nnd acid, plus a slight excess of 
le base, were used. In the case c>f <liamin('s, tlu> 
rlts usually corisist of one molee\de of the base and 
molecules of the acid. Basie salts are diftieult to 
,>tain, the only one that was isolated being ba.sic 
■toluidine-jS-nax)hthalcnesulphonate. 

In the case of substituted amines, the salts with 
lie o acid have their melting points in the order p, 
1 , 0 , ortho being the highest. With the ^ acid, 


however, the order is wi, o, p. 'Phe solubilities in 
water do not lend themselves well to such a generalisa¬ 
tion, but in the eases of the toluidines, both the a 
acid and the ^ acid salts are in the order m, o, p. 

The best solvent for all the salts was fmind to be 
water slightly acidified with hydroehlurie acid. 
Ethyl alcohol can also, in certain cases, be used for 
IRirification. 

Dissociation occurs in boiling aqueous solution, 
esxiecially when the amine is volatile in steam, but 
this can be iirevented by the addition of a little 
hydrochloric acid. 

The titration and determination of solubility of the 
salts were carried out as described for the 2,6- and 
2.7-naphthalenedisulphonic acids {loc. ril). All the 
solubilities are recorded as parts by weight of salt 
in UHt parts by weight of solution, and all melting 
Xioints are corrected. Where no melting iioint is 
recorded, the salt did not- melt below 336'’. 

The tt- and d-na))hthalenesulphonie acids used in 
the investigation were given a ])reliminary xmriliea- 
tion, the a by recry.stallisation from alcohol, and the 
ji by rccrystallisation from water. The following 
salts weie prepared and studied:-^-- 

Aniline a-riaphlhdlcncmilphoiialt —10 g. of sodium 
a-naiihthalenesulj)honate were dissolved in 40 e.e. 
of hot water and 8 e.e. of concentrated hydrochloric 
aeid.andfi c.c.of aniline were added. On cooling, crys¬ 
tals were quickly foinieil. When twice reerystalliscd 
from water, white leallets were obtained, iii.p. 183", 
which were very readily soluble in hot alcohol. 
*Solubilitv, l'.6S/100 at 16"; 0-4142 g. required 
13-75e.e.’of A'/IO NaOH = 99-9% theory. 

Aniline ji-naphlhilenesulphonatr, prepared as in 
the case of the a salt, was obtained as tine whiti' 
needles, m ]>. 269". It can he easily recrystallised 
from alcohol, in which it is only sparingly .soluble 
in the cold. .Solubility O'62/IOO at 16"; 0-6432 g. 
required 21-3 0 . 0 . of ,V/10 NaOH = 99-7% thi-ory. 

o-'f’uluidine a-naphlhalcnennlphonatr. —White erys- 
tal.s readily reer\stalliscd from water, m.p. 231". 
Very soluble in boiling alcohol. Solubility 0-99/160 
at 16" -, 0-.6'190 g. required 17-4 e.e, of A’/li) NaOH — 
99-8% theory. 

o-Toluidinr fi-vaphlhalenrsnlphonale. —Beadily re- 
ery.stallised from water or alcohol in the form of 
w'hite, feathery needles, m.x). 213". Solubility 

t)-47/100 at 16": 0-.6,804 g. required 18'2 c e. of 
iV/10 NaOH-.-OS H-;;, theory. 

•m-Tolnidine. a-naphlhalenrsidphonute. —10 g. of 
sodium a-naphthalencsulphonnte and 6 g. of m- 
toluidine were dissolved in 46 e.e. of hot water and 
5. e.e. of hydrochloric aciil. On ee.oling, a lower 
oily layer .sej)arated, but both layers crystallised 
on further standing. On recrystallisation white, 
silky needles w(;re obtained, ni.jt. 196"—196", which 
are readily soluble in hot water ami alcohol. Solu- 


•.Solubility—UK) iurtB by weight oi solution tfuUIn 1*58 pftrts by 
weight of aalt ut 15*. 
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liililv (lOH 100 at 12’’; 0-419fl rcijiiired l.'l.'l I'c. 
of A’ 10 iVaOir 0!l tlii'orv. 

ni-'roliiiiliin' p-iKiphllifihiu-.siilphoiitttf —licnililv rc- 
I'lAstalliHivl from hot water. Colourless plates, m j) 
200 . iSohihilitv 0-:!!l 100 at 1o’; 0-710 o. n-<[iiirc4 
22-2 I'.e. of A' io XaOH .9!»-7‘’;, (heoiy. 

li-'rnUtiiliiii' ii-iiii jiklli.iih'iiiniil plioiiiitr 25 ft. of 
sodium a-naj)htlialen<-sul|(lional)- wen- dissoKed in 
100 e.e. of water, and l(!-7 o. of yi-loliiidine dissolved 
in 15 ('e. of li\drochloi ic -irid and 50 e e. of water 
Averi' added. On eoolino an emulsion was tiist 
formed, which soon separated into a oreenish upper 
laver and a, hronnish loner oily la\'er. W'lien neaily 
eold the lower la\er solidilied to a uhili.sli striney 
mass. ft. can he ieer\.stallised from waler or from 
etlnl alcohol, in wln'eh it is very .soluhle even in 
the eold; m.p. ISI”, Soluhility l-HS/lOfl at 15"; 
0-t-HH g. renuired 12-t>5 e.e. of A'/Ht XaOII it!)-5‘‘i| 
I henry. 

jt-Toluidiiic li-nii]ihlliiih iii 'HiljiliOii/ilc —'I'his .salt was 
u.sed for prepai ine pure /i-na [iht halenesulphonie 
acid. -17 It. of sodium ^-na[ihlhalene,sulphonale 
were dissolved in .500 e e, of hoi water, the solution 
wiv.s MIti'red. and 20 e.e. of hvdroehlorie aeid and 
22 K- of /i-tohiidine were added. 'I'he ei\sials wjiieh 
.separateil on eoolinp'-, were washed with 100 e e. 
of eold water, and had m p. 21 I 212’. On recrys- 
tallisation very pale yellow, tine needles, m p, 221", 
were obtained. Soluhility 0-47/lOO at 10"; I•l2.■!0ft. 
reipiired .‘!5-;i e.e. of A’,'10 \a0H~!M)'l";, theory. 

Dl-Xi/Iiiliiic a-tmith.llMhih’Kulphfiinilr .—10 p. of 

sodium a-naphf haleuesulphonate, 7-2 fj. of w-xvlidine 
acetate, and 2 e.e. of hydroehlorie aeid were di,ssolvcd 
in 40 e.e. of hvdroehlorie aeid. 'I'wo layers were 
formed, hut on standinn; hoth ei\stallised. On 
reery.stallisalion white, pdistenine needles were oh- 
tained, m.p. 107". This .salt is he.st reerystalli.sed 
from alcohol, in which it is vi'rv soluble. It does 
not reer\.stallise well from waler and partly 
hecorne.s an oil in hoiline water. Soluhilil v 1-20/100 
at 15"; 0-4722 g. reipiired 14-25 e.e. of A’/IO XaOH 
theory. 

>n-.\ptiiliiir ft-miplilliah iii 'SHlpluiiiiili' — Sufl’a lent 
hydroehlorie ai-id was ailded to 10 g. of sodium 
/3-naphthalene.sul])honate .oid 7-2 g. of m-xylidine 
aeet.de in 40 e.e. of hot wider to form a homogeneou.s 
solution. On cooling, two laveis were formed, 
hut the lower hrown oily layer ervstalli.sed on 
slandiipg. Iteerystallisi'd well from alcohol, in whii-h 
it is sparingly soluhle cold, m.]). 211°. Soluhility, 
0-27/100 at 10"; 0-5104 g. required 15-4 e.e. of 
A"/10 NaOlI '!)i)-22;, theory. 

a ■ XnplUhijhi ill ini' o-iiiiphtJi-alcnmu!phoiifrie -This 
salt was prepared hy Amhler (,l. Ind. Kng. Cliem., 
1920, 12, lOSI), who linds that it melts at 222° 
w-ith deconqsisitioil. ()ur sjieeinien was fairly soluble 
in hoiling water, frmn w-hii-h it was ohlained in fine 
white leaflets, which melt at 229" to a light hrown 
liquid and decompose ahout 275". Soluhility 0-22/ltM) 
at 12°; Wales (Ihiil., 1922, 14, 217) gives 0-21/100 
at 25°. 0-49()() g. requiri'd 1-1-0 e.e. A'fit) XaOH 

-99-0";, theor.v. 

a-XaphihyUimine fi-naiihlJmh'iitunlplionalr. —10 g. 
of sodium ^-iiaphtlialenesulphonate in 100 c.n. of 


Water were added to 0 g. of d-naphthylamine and fi c..c 
of hydroehlorie acid in 1.50 e.e. w-ater. A thiel 
white jirei-ipitate was obtained whilst still hot 
KcerystallLsed twice from hoiling water, in whicl 
it is sjiaringly soluble, it yielded white, feat hen 
ervstals, tn,]). 2-10" without decomposition. Amble: 
(foe. cit.) gives 2-10"—2-17° (d(“Conip.). Solubiliti 
O-ll/lOO at 12’ (Wales gives 0-20/1(K> at 2.5")‘ 
(1-5.292 g riquired 15-1 e.e. of A’/IO XaOH —lOO-O')-! 
theory. 

(j-XdphIhyhiiiiliir o-iiiijihllMh'ii/siilphoimlr.- —10 g 
of soilium u-naphthalenesulphon.ate wore dissolver 
in .500 e.e. of hot water, and 0 g. of /l-naphtlpylamini 
and 0 <-.e. of hydroi-hlorie aeid in 500 c.c. of ho 
water Were addl'd. Crystals of m.p. 190°—199' 
sep.arati-d in the hot solution. While pilates, m.p 
192"—199°, were obtained when the mother liqiioi 
cooled. t)n reeryslallisation, beautiful while platei 
were obtained, m p. 200' - 201°, a-ery sharjilv anr 
without decomposition (Arnblerstates that, it blaelreni 
at 202° and melts at 211"). Solubility, 0-11,TOt 
at 15° Wales gives 0-17/100 at 25°); 0-5222 g 
required 14-85 e.e. of A’/h* XaOII--99-();;, theory. 

jJ-XfipJt,lhi/l<niiiiie (f-iiitph.lh.iilrii(‘sul]ih(iiialc.- -is g. rv 
sodium /3-naphlhalenesul|ihonate in 5(t0 e.e. o 
w-ater were added to 4-5 g. of (S-naphthylamine anr 
4 e.e. of hydroehlorie aeid in 700 e.e. water. A 
jirecipitato was obtained im medial el}!. It was re 
ervstalli.sed from a large quantity ot hot. water, ii 
wliieh it is very s)mringly soluhle ; m.p. 275°—270° 
.‘Vinhler gives m.p. 270'- -279" (deeonqi.). Soluhility 
0-04/](K) at 15° (Wales, 0-0.50/1(10 at 2,5°). 0-4842 g 
required 12-8 e.e. of A’/IO XaOll-- 100-0*)(, theory. 

Jliiizidiiie a-tiaphlhiiliiii'.inl])hoiiale.—An at tempi 
was made to prepare hoth the hasie and noima 
salts, but only the normal salt wa.s obtained. Thii 
is readily prepared by adding hen/.idine hydroehloridi 
to a hot solution of the aeid, when an immediati 
precipitate is obtained, which is sparingly .soluhli 
even hot. Solubility 0-15/1(10 at 15": 0-5.21S g 
required 17-()5"(, e.e. A’/lO X'aOH=-99-(i% theory 
m.p. above 220". 

Jlriizidiiir ji-it(lphlhalriir.‘:idjihoiiiilr. —1 g. of ben/.id. 
ine and 5 e e. of hydroehlorie ai-id in .500 e e. o: 
water were added to 5 g. of /3 aeid in .500 e.e. o1 
wati-r. An immediate grey prei-ipitate was obtained 
w-hieh is dillienlt to reervsiallise from water owiiq 
to its insolubility. It is also practically insoliibli 
in alcohol. Solubility 0-02/100 at 15°; 0-5104 g 
required 10-9.5 e.e. of A’/IO NaOH—99-0% (nun 
W't. 000). 

Tolidinr a-iinph'hah ncsnlphonate. —Sufficient tolid 
ine hydrochloride theoretically was added to t 
solution of a aeid to form the basic .salt. On eoolinf 
slightly two layers were forfiied, hut the lowei 
hrown layer was eomjjaratively small, and botl 
crystallised on standing. On recrystalli.sation, whiti 
crystals were obtained w-hich ])roved to be the norma 
salt in both eases, m.p. 294" (de.eomp.). Solu 
hility 0-25/100 at 15°; 0-41544 g. required 14-3 c.c 
of A71O XaOH-98-9'’; theory. 

Tolidine, fi-nupMhulniesnljihonale.. —In this casi 
hoth the normal and the basic salts w-ere obtained 
Normal mil.-—'i-X g. of tolidine and 3 c.c. of hydro 
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;iiio iicid in lOO c.r. of water were nrlded to f! g. 
fre<' P iudd in 5(1 c.o. of water. An iniriiediatf! 
ii[)itat(5 was ol)tained, which was iwrystallised 
111 a large volume of hot water. Solubility 
at 15°; 0-0742 g. n-quired 21-4 e.c. XaOll 
theory- (mol. ■»-(,. 028). Basic sail. —3 g. of 
iiiiiie were added to 5 g. of free ^ aei<l in 200 c.e. 
water, when an immediate precipitate, was 
aiiied. Beautiful .silvery plates were obtained on 
rvstallisation from viater. Solubility 0-07/10<) 
12 ’; 0-5120 g required 12-13 c.c. of A/IO NaOIl 
jil-CO';, (heory (mol. wt. 420). 

'li/ini.siiliiic n-iiaphthalciic.snliikMialr.■ -tJrey erys- 
<, m.p. 272° (decomp.). Solubility 0-2S/l(M) at 15°; 
ills g. required 17-95 c.c. of iV/10 KaOH 
i%. .'Vttemiits to make (lu- basic salt only 
Ided the normal salt. 

lianisiditie. ^-}iaphlhalene.ntlphoiiaie.--‘il-T) g. of 
iiisidiiie, 5 g. of free fi acid, and 200 c.e. of water 
1 a little hydroehlorie acid yielded glistening 
stals whilst still hot. On reerystallising, long 
ong plates were obtaim-d, m.p. 2!K)° (decomp.). 
ubTlitv 0-10/100 at 15°: 0-34H(i g. required 
1 e e.'of A’/IO NaOH^ 98-4% theory. 
'i-Chlornanilinc a->iaphlhah'm’.ndpk<matc. -Hx'cryn- 
lises very readily from water, m.p. 237°. Solu- 
itv 0-49/100 at 15"; 0-.37C4 g. requited 11-0 c.c. 
.V/IO Na011=-99-9% theory. 

'hloroiMilliic. fi-naphlltalcncsulplKmah'.- Small 
ite needles, m p. 214°. Solubility ()-;!5 /100 at 
, 0-.')(K)2 g. required 14-9 c of A/IO Na()H = 
1-0".,', theory. 

n.< 'hhroaiiin.ni> a-naphthalt iHSuIphonalc. - White 
tes m.p. 170°, crystallises well from water or 
„)io'l. Solubility O ^O/KHt at 1.5‘ ; 0-0202 g. 
Hired 18-55 e.e. of A’/IO NaOH^ 100-3';;, th(-ory. 
»-( 'h.lomanil.iiic p.iiaphlhalenemlphonatc .—White 
4ening jilate.s, m.p. 244', were obtained which 
■ spanngly soluble in hot watt-r and alcohol, 
liibility 1 h 4'100 at 15'; 0-4(59(t g. required 

<)5 c.c. of A,'10 NaOtl 99-8';;, theory. 

:)-l Utloi'oa II ill lie. (L.HapIt.lf^ilciii'.^iilpJi'Oiiafi ( olour- 
-■ plalc.s, 111 p. 231'. Solubility 0-18/100 at 
' , O-OKiS g. 1 (iiiired 18-15 c.c. of A'/IO KaOH 
I 4";, theory. 

\i-('hU)ii>iiiiiliiic l3-iiiiphlhalriic.mljihoiiatc.~A\’hiU-. 
Hets, m.p. 252"—25.‘{‘\ Rccry.stallises readily 
■III water. Solubility- 0-23/100 at lo° ; 0-.50(i4 

piiretl 15-05 e c. of A/IO NatlH '.)9-7''(, theory. 

iii-Hroiiioaiiilinc a-iia}ihth<tlcitcsiilphonatc. •> g. of 
icid and 3 c e. of 7 /i.-bromoaniline were dissolved 
3 c.c. of hydrochloric acid and 20 c.e. o1 hot 
ter. On cooling an emulsion was formed which 
icklv solidilicd. Keervstalliscs very readily from 
ter,'m.p. 108°. Solubility 0-30/1(K) at l5’;0-2914g. 
piired 7-05 c.c. of A'/!(> NaOH==99-9% theory. 
m-Bmmonniliiic p-napUhalcncsiilphmale. -WhUe 
lies easily reery.stallised from water, m.p 237". 
Iubililv<»-10/10<iat 1.5° ; 0-4878 g. required 12-8 c.c. 
.V/10‘ NaOH-=99-7% thexiry. 

p-Broimianilinc a-nii'phlAalt'nesulphonalc. ( rystaI- 

cs readily from water, flolourless leaflets, m.p. 
t'. Solubility 0-35/100 at 15°; 0-.5()08 g. required 
■S c.c. of rV/lO Na0H=--100-3% theory. 


p-Brvnniaiiiliiic ji-na phthahiu ■■nilnhonair — Large 
eolourless plates, m.p. 24-1 .Solubility O-IO/HK) 
at 15"; ((-4034 g reipiired 12 2 ce of A' 10 XaOK 
KHI-O",;, theory. 

Phi‘in/l/i.i/ilra~inc n-tiaphlhah n, .tillpluiiuih 0 g of 
phenvihydrazine hydrochloride in loo c c of water 
w-ere mixed w'ith 10 g. of sodium u iiaphthaleiu- 
.sulphonnte in 80 c c. of water. On cooling large 
clusters of white needles, m.p. 178 . separated. 
Solubility O-.57/I0O at 12°; 0-29(l() g. requiicd 
9-05 e.e. of .V /IO NaOll - =98-4’’o tlu’ory. 

Phi’iii/lfi.i/ilm:-iiii’ li-iiiiphlhali'iic.'iiilph'iimli' - -.Vii im¬ 
mediate iirecipitate was fornu'd on mixing the hot. 
solutions of the acid and hydrochloride of base. 
White needles on recivstalliHatioii from hot water, 
m.p. 217". ,Solubilitv'(l-24/lOO at 10 ; 0-22!«» g. 
required 7-2 c c. of .V/IO N.iOll 99-4'’;, theory. 

1.2.4 -Dichloroaiiiliiii' a-iiap!i.iknli'iictiilphoimle 

Se[iarates as an oil w’hiih cryst.dlises on .stamliiig. 
White crystals, m.p. 234'. Solul'ility 0-l2''l00 
at 15”; 0-4130 g. required 11-15 c.c. of A'/IOXaOH 
99-8% theory-. 

1 'Z.4.-1fii'hloroanililie fi-iiaphtheih’iii'.tiilpliiiiiali. - 

Colourless lini' plate s, ni p. 178". .Solubility 0-14 'UK) 
at 15" ; 0-.52I2 g. required 14-05 e c. of A’ / It) Na( 111 
!)9-7% theory. 

0 -.An is id ill!' a.iiii.pli.thsili’iirsiil phtniaU'. —1)-2 g. of lead 
a-naphthalcnesulphonate w-erc sus^Hiided in 40 e.c. 
of water and 2-5 g. of o-anisidine wereaildcd. Whilst 
hot, 20 e e. of V/l sulphuric acid were addedand tin- 
lead suljihate was filtered off; tin- crude salt crystal¬ 
lised on cooling. I'ecrystnilised ri-adily from water 
in line white needles, m.p. 208°. Solubility (;-85/UK) 
at 10°. It did not give a sliarp end-point when 
titrateil with sodium hydroxide. 

o-.Aiiisidiiii’ fi-iiii.phthali'iic.tiilphoiiiili\ -5-5 g. of 
the baiium salt and 2-5 g. of o-anisidiTK- were sus- 
jiendcd in 120 c e. of water, 20 c.e. of .V 4 suljihurie. 
acid were added, and tin' barium sul|ihati‘ w.as 
tilten-d olT. White needles, m ]>. 207 . Solubility 
0-20'100 at 1.5"; 0-4880 g. requireil 14-8 c.c. of 
A/i 6 NaOll =l(’0-4‘;';, theory. 

p-Ani.tidine a-iiaphlkaleiiisiiljil.'iiinle- - From the 
solution of the sodium salt of 1 he acid and the hydro¬ 
chloride of the Isise. a very bulky stringy precipitate 
wa-s obt.ained, which when reciystallised gives an 
almost colloidal mass, containing much w.atir. On 
drying, it (-oritracts to a. very small bulk, but holds 
w-ater vi-rv tenaciously; in p. 182 . Solubility 1-02/ 
100 at 15 ”; 0-5424g. required 10-05of lY/lONaOH = 
97-9';.;, theory 

p-Anisidiiif. ^-iiapli.lhiil<'iii'Siilphmiale. .Beerystal- 

lisi-d from water in glistening leaflets which are 
diflicult to dry completely; m.p. 21.H'°. Solubility 
0-40/ltM) at 15°; 0-5314 g. required 15-9 c.c. of 
A'/IO NaOll 99-1%. 

o-Phenilidiiic a-itapkthalriic.iidphoiialc .—Colourless 
crystals after repeated recrystallisation, m.p. 185°. 
,S()lubilitv 0-(i.5/l(K) at 15" ; 0-(>8(M) g. required 

19-7 c e.’of A/10 NaOH 100-0% theory. 

o-Phenelidinc ^-luiphthale.nc.sidphonaii’.-Viiic white 
needles from w-ater or alcohol, m.p. 197°. On 
titration the end-poiiit was indistinct. Solubility 
0-22/100 at 10°. 
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p-/‘ht'/ictidirif a-iiaphthuhne^iulphonale .—10 g. of 
sodium a-naphthalcncRulphonatc, H g. of o-phencl idiiie, 
r> (■ c. of hydrochloric acid, and 60 c.c. of water were 
used, ‘ ‘ iiorit ’ ’ was added, and the, solution filtered. On 
cooling, a very thick precipitate was obtained, \Yhieh 
was reerystallisisl from 150 c c. of watiw. Beautiful 
eolotirless large thin ]>lates, in p. 202°. Solu- 

hility O-IO/KH) at 10" •, O ftlllS g. rerpiired 9-15 e.c. 
of N IK) NaOll -KKi-O'’^ theory. 

p-Phe.nrlidinc fi-)ittphtha!i'nesiil}ihonafc .— Colourles.s 
vitreous plates, m ]>, 207". Solubility 0-20/100 at 
15": (t-62!i2 g required IS-2 e.c. of A’/lO NaOH-- 
99-H",', theory 

a-naphlludcticsiilphotialr. -2-5 g. of 
i/r-eumidiue, 5 g of a-sodiurn salt, 5 e.e. of hydro- 
ehlonc acid, and 20 e.e. of water gave oily gl<d)uleH 
whilst hot, and a white emulsion on cooling which 
fpiiekly solidilli'd to a white ma.sa, m.p. lOS". 
Sparingly soluble in alcohol and water. Solubility 
0 -ltt/l 00 at 11' ; O tiliK) required 17-9 e.c. of .Y/IO 
NaOll 99-r;;, theory 

<(>■(!mnidt 11 “ fi-niiphlh<dcncKidpltonah '.—Broiii 2 g. of 
i/ecuruidiue, 4 g. of free /I acid, 2 e.e. of hydrochloric 
acid, and |(10 e.e. of water. A precipitate was 
obtained whilst still hot, which recrystallises in line 
white needles from a large quantity of hot water, 
V'ery .sparingly soluble in cold alcohol or cold water. 
Solubility (Mib/lOt) at 10"; m.p. 2:16" ; 0-5576 g. 
required 16-15 e.e. of A’/lft NaOlf - 1)9-2% theory. 

m-Aininophe.nol a-naphlhahnc-'iulplKmalc .—8 g. of 
n-.sodium .salt and 2-2 g. of in-aminopheiiol were 
dissolved in 100 e.e. of water and 4 e.e. of hydro- 
ehlorii- acid, and allowed to stand for three days. 
Keerystallised from a small quantity of water, 
m.p. 2(K)". Solubility 2-OS/lOO at 15 ; 0-6770 g. 
required 21-4 e.e of A'/IO NaOHr -100-2% theory. 

m-Aminophr.noJ ^■vaphibalcnes'uljthoiiate. —Ke¬ 

erystallised readily from hot -ivater, m.j). 247". 
Solubility 1-16/I(t0 at 1.5"; 0-t)094 g. required 
19-22 (- e. of .V/10 Nat)H —100-6% theory. 

p-PhenyloicdiamiIIP. a-iuiphlluilpiip.iiilpluiiiatr. —He- 
erystallised from water in tine eolourle.ss plates, 
m.p. above 220". Solubility 0-26/l(K) at 10°. 

p-Phciiyhiicdiaiinup ff-naphthalcnpunlph.onaie. —Ke¬ 
erystallised from a large quantity of boiling water, 
in which it is only sjiaringly soluble. Almost colour¬ 
less large plates. Solubility 0-07/l(K) at 15°; 
0-5472 g. required 20-95 c.c. of A'/IO Nn()H =5 
lfK)- 2 '}o theory. 

Attenqits to make the basic salt failed. 
w-Phpinjknrdiaminr. p-iinphtluilenesul]>hf)vatP.-~- 
This salt was readily formed by mixing a hot alcoholic 
solution of the /) acid and m-phenylenediamine, and 
wa--- reerystallisi'd from dilute alcohol. On heating 
it blackens at. 275°. Solubility T-27/100 at 17°; 
0-5000 g. requir.-d 19-2 c.c. of A’/lO KaOH =-=101-0% 
theory (mol. wt. .524). 

>n.-Bhenyleni'diamine a-naphthalenesulphonate is 
readily soluble in absolute alcohol, but the /3-sulphonatc 
is only sparingly soluble. 

It is also interesting to note th-it the corresponding 
TO-phenylenediaminc salts arc much more soluble 
than the p-phenylencdiamine salts. For example, 
the »n-phenylenediamine salt of the a acid is readily 


lOct. 3, 18-21. 


soluble in cold -water and extremely soluble in boiling 
water. The wt-phenylenediamine salt of the ^ acid 
is also readily soluble in hot water, and since the 
p-phenylenediamine salt of the )3 acid is only spar¬ 
ingly soluble in boiling water, a mixture of m- and p- 
jiheuylenediamines may be easily separated by th ■ 
aid of the jS acid. I 

m-Nitronniline a-naphthalenemlplwnate. —Recrys ’ 
tallises well from either water or alcohol; m.p. 261° 
tSolubility 0-15/100 at 1.5°; 0-.5560 g. require! 
15-95 c.c. of A 7 IO NaOH=99-4%. 

mNitroanilinc fi-paphlhalp.ne.sulphonaU’. —Recrys' 
tnllised from hot water gave small yellowish needles, I 
m.p. 260°. Solubility 0-19/100 at 15°; 0-5668 gp' 
required 16-2 c.c. of N /lO NaOH=99.5%. 

p-Nitroaiiiline a-naphthale.nemdphonate.- —Recrys^ 
tallised from absolute alcohol in yellow needles^' 
m.p. 241° (dceomp.); 0-.5094 g. required 14-7 e.e; 
of A 7 IO NaOH—99-9% theory. ,1 

p-NUroan ilinc fi-naphlhalenesulplionalr. —Colour-; 
less needles, m.p. 2-47° (decomp.). Both the a- and )3 j 
naphthalenesulphonates of p-nitroaniline arc disso ', 
(-iated when recrystallised from water, but they call-, 
bo reerystallised readily from alcohol. - I 

p-Nilro-o-tolwidinc a-Haphlhalenpunlphonate .—Whery 
2 g. of p-nitro-o-toluidino dissolved in alcohoil 
were added to 5 g. of a acid in 100 e.e. of water, arr 
immediate pree-ipitate -was formi'd. Fine, almos'fi 
colourless needles were obtained by reerystallisinp 
from alcohol ; m.p. 244" (decomp.). Soluhilit’' 
0-11/100 at 15"; 0-4210 g. required 11-8 c.c. o 
A 7 IO KaOH= l(M)-9% theory. 

p-Nitro-o-loluidinc. j^-naphlhnlpncsvlphotiali:. —Pakj 
yellow neetlk-s on cooling, which may be reerystallisi'C 1 
from water or alcohol, m.p. 229“-220'''. Solubility 
0-12/l(K) at 1.5°. 0-4160 g. required 11-27 c.c. o,\ 
A 7 I 0 Na()H=-=98-4% theory. 

JV-Subslitulcd aniline mUs. y 

'The salts of N-substituted anilines are diflieult tij 
prepare, inasmuch as they will not crystallise readilyi; 
from an aqueous solution or alcoholic solution, anefi 
frequently two layers are formed which do not| 
crystallise, or else the imjjhth.alenesulphonic acid' 
separates out. When once crystallised, however, 
they are usually fairly easy to reerystallise, 

T'he following salts were prepared ;— 
Monomeihylaniline. a-naphthalencmlphonatc .—White 
needles, m.p. 147°. Solubility, 1-65/100 at 15°; 
0-6684 g. required 20-85 c.c. A 7 IO Na(.)H = 98-2% 
theory. 

3Ionompthi/laniHne ^-naphlhalenesnlphonale.. — m.p. 
212 °. 

Dimclhylaniline a-naphthaknemilphonatc was pre¬ 
pared fi-om the lead salt of the .aeid and dimethyl- 
aniline hvdrochloride. Long tine needles, m.p. 140°- 
141°. Solubility, 2-78/100 at 15°. 

Die.thylaniUne. B-naphtlMle.ne.mlp1honale, was obtained 
by spontaneous evaporation of a solution of 5 g. 
of fi acid and 5 c.c. of diothylaniline in 25 c.c. of 
alcohol. Reddish-brown crystals were obtained which 
were washed with ether and acetone, and further 
purified by dissolving in alcohol, precipitating by 
ether, and finally recrystallising from water. Fine 
white needles, m.p. 219°. Solubility, 0-82/lOO at 15°. 
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^eparaHon of mixtures of a- and ^-naphthahue- 
sulphonic acids. 

'lie priiiciplo of the method of separating the 
(Is is that if sulKcicnt arvlamine is added to 
111 the /3 salt, that salt is precipitated, leaving tlie a 
d i|i solution. The salts with aniline, p-toluidine, 
1 in-xylidine aro the most suitable for this purpose, 
the [i acid forms salts with these substances quite 
.(lily and they are easily purified. On the otlier 
lid, the p-toluidine an'l m-xylidine salts of a- 
(ihthaleiucsulphonie acid aro loss readily formed, 
1 do not crystallise very readily in the crude state, 
orefore, if only a slight, excess of amine is added to 
iitralise the fi acid, the a acid is left in the solution 
1 may he obtained in comparatively pure state 
evaporation, or by the addition of a further 
antity of the base. 

Mixtures containing .00%, and 8.)“,,, of t'ach 

1(1 W'cre made, and tlu'ii separated by the above 
■thod, the free acids being used in each ease. 
S/’jiamtioH 1)1/ means of aniline salts.- —(1) tig. of 
iiaphthalenesiilphonic acid (2H.X)) and tig. of 
iiaphthalenesnlphonie acid (Hd)) were dissolved in 
0 c.c. of water containing a few drops of hydro- 
lorie acid, and ^ o g. of aniline were added. On 
oling and standing for one day a precipitate, 
)). -2()0“, and weighing 7-21 g., was obtained, 

hich is c()iial to 8iJTl“y theory of the /J acid. t)n 
(■ristallisation this melted at 2t).') -2t>!)’, and 
■nee was practically pure fi .salt. To the original 
other liquor, 2-.“i g. of aniline were added; a prccipi- 
tc, weighing .a-2,'1 g , was obtained, ni.|). bSIt -18.')’, 
hic.h was hence fairly pure « salt. 

(2) T.'i g. of /l-napht halencsulphonate (ll.t>) and 

.■> g. of a-naphthalencsulphonic acid (2H.t)) were 
!s,solved ill .Ttl c.c. of water, and a little hydrochloric 
■1(1 and 1 g. of aniline was added. A pn'eipitato 
Kin apjK'ared which was allowed to stand for 24 
ours; yield 2-18 g. (Softened at 214' , and inelt((d 
t 2.at>'’. 1 g. of aniline should have giien 3'2.‘! g. of 

li.xed a and /3 salt, and T.b g. of fi acid should liave 
iven 2-llltig. of aniline sidt, containing lt'l)2 g. of 
inline. Thus the bulk of the fi acid and a small 
iiantity of the a acid separated when the origimd 
lolher li(pior n is evaporated. A small precipitate 
ir.st separated, and then free acid was obtained in 
Iiantity. 

(3) 8-.') g. of ji acid (11I.,0) and T.7 g. of a acid 
2ll4>) were diK.solved in lIKtc.e. of water, luaitcdto 
h(' boil, and -f g. of aniline added, when an iininediate 
hick precipitate was obtained- ll-04g. of m.p. 
;t)2 ’—2t>7'k Kecrystallised, 111 (I. 2t)8'’- 21)9”. 8-.7 g. 
if fi acid (HIT)) should have given 11-42 g. of aniline 
alt, conlainiiig 3'.33 g. of aniline. Hence, almost the 
(hole of the fi acid was thus precipilati'd. 

Separalion hi/ means of the p-loluidine .salts.--(l) (i g. 
if fi acid and tig. of a acid were added to ItM) c.c. of 
ivater, and 2-87 g. of p-toluidine were introduced at 
he boil. After .stamling one day 0-87 g. of the salt 
Acre obtained, in.]). 198“— 293“, which is equivalent 
9) ST.o^.'u of fi acid, though in this ease it should lie 
Kited that an excess of p-toluidino was not used. On 
recrystallisation of the precipitated salt, pure pale 
yellow needles of the fi salt, m.]). 221“, were obtained. 


When 2'S7 g. of p-toluidine were added to the mother 
liquor a further preeiiiitate, m.p. I(i9“—18l“, was 
obtained, which eonsi.stcd mainly of p-toluidino a- 
naphthalenesiilphonate. 

(2) 1-r) g. of ^aeid (IHTH, S-C, g. of a acid (2H,0), 
.TO c.c. of water, and 1 g. of p-toluidine after .staiuling 
for ono day, gave only a slight precipitate, but on 
standing another 24 hour.s a precipitate, neighing 
1-71 g., was obtained, m.p. 199“—202 ’. On further 
stamiing another 0-29 g. of salt was collected. Tho 
first jaecijiitate melteil at 214“—219“ on recrystal¬ 
lisation. 

The separation of the a acid from the mother li(]U(ir 
may be best attained by ev.iporation, as the p- 
toluidine a salt d(.)es not crystallise very well, 
usually separating as a stringy .semi-colloidal mass 
holding much water. 

(3) 8-.3 g. of fi acid (Hd)), l‘o g- of a acid (2lljt'), 

IfKle.c. of water, and 4-2-'i g. of yi-loluidiiie (piickly 
yiidded a precijiitate weighing llHi2 g , m ]). 21T — 
213“. This, on reery.stalli.satioii, readily gave 
fine needles of jnire p-loluidine fi snlt,m.)),221 222". 

The p-toluidine salts form highly-suiieisaluiated 
solutions which only crystallise on long standuig, 
hence the above yields are not so good as those 
obtained when using aniline as a sejiaratiug agent. 

Separation hi/ ineaiis of the in-xi/lidine .suits. —(1) 
I -a g. of a salt, and 8-5 g. of fi salt were dissolved in 
ItKte.o. of water, and t)-,7e.c. of hydroehlorie acid 
and 4-8 g. of //i-xylidine then added. When cold a 
thick precipitate, weighing 12-13 g., was lilteied olf 
(m p. 291 °- 2tll)“). which on recrystallisation, melted 
at 29t)“ 2tl9“. This was again ri'erc stallised and 

two fraclion.s were obtained, the Hist, melting at 
219'- 211', and the second at 2tl-l --2tl8'’. 

(2) 8-,') g. of a salt, 1-0 g. of fi .salt, ot) c.e of water, 
9-.J c.c. of hydrochloric acid, 1 g. of /a-xylidine. No 
precipitate W'as obtained when (-(.ild, and on standing 
24 honr.s only a .slight, precipitate, t)-9l g., m.p. 
178"- 18.7“, was obtained. This, on recrystallisation, 
melted at 198' --2tH", and again at 2tt9 - 211". 

The aniline salr- may be considered the best for 
separating mixtures of the two acid.s, but the p- 
toluidine and wi-xylidine salts are also very ellective, 
es]ieeially if siillicient time is allowed for the super¬ 
saturated solutions to crystallise. 

'I’he separation and identilieation of arylaminen 
themselves may be etfected by their salts with the 
naphthalencsul])honie acids, especially with the fi 
acid. 'I’hus in- and yi-pheiu lencdiamines may bo 
sojiarated as already meni ioned. A inixtiire of mono- 
and di-methylaniline and fi acid will first give the fi 
.salt of moiioniethylaniline. It is also jtossible, 
generally sjieaknig, to .separate mixtures of o- and p- 
siibstitiited amines, the jiara salts lieing usually less 
soluble than the ortho, though this was more apjiarent 
in the ease of 2.6- and 2.7-naphthalenedisiilph()nic 
acids. Generally sjieakiiig, al.so, these salts have 
well-defined melting jioints, and they form ready 
means of identification of small q uant it ies of such bases' 
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BACTERICIDAL ACTION OF TELLURIUM-/?- 
DI-KETONES. 


IIV (lll.HI.RT T. -MllUti.lN, K. ASm.KV rOOIM'H, A.S'II 
I KKIlHHlCK .1. ( OH HV. 

'ri‘llni'iiiin <lcriviili\cs of tlio olipliiitic /?-(liKotoiic.s 
lire, oxlrcmcly iiftiic jifniiicidi-i (.Moiy.iii, ('(Hiper, 
and I'niitl. Bioi liein ,1, I'.Hf.'!, 17, :i(t ; 1!)24, 

18 , I'.MI)- for e.\.iiii/ile, o (i.diiiii.Oiyj.cyr/o-lelliiro- 

jX^iitHne 2 ■’i (lioiie fif ) e\(T(> (i.irlerieidal action in 
,i.H loH , on. eiidahoii.s I in lli,(,(l(l,(:( () to 1 ill 

• 10 . 000,000 

'I’lie ili.inii.il .••( I net lire of tlie sirn[>lest, eomjiound 
of til.' -el I." 1//./n-telluro-pentane-;{.5-dioiie (I), is 

iikIu ale.l lliii.s ; 



(L) 

(11.) 


Te (1) 

Te 

(«) 

(2) 

('If . llf/\('T1 (’Ha 

■'ll 

(•5) 

Ot'I^Jt'O (3) 

Ooi^y ('(.) 


CIL (4) 

(.'lla 


Substitution of firoiips is jxissitilo in any of tfio 
tliree inetliylene (('ll.») riulieals, and tlie introduction 
of alkyl j^roups and their orientation profoundly 
alTcet the fierniieidal ]io\\er of tlie.se new conipouiidH. 
Keeently a larj’c iniinber of additional hoiiiolosues 
have, been prepared, and the f;enei.d iirineiples 
correlating chemical structure and bactericidal power 
are indicated in this paper. (Conijiare .Morpan, 
Diew and otliers, 'rrans (ilieni .Soc,, l!l2n, 117, 
11121, 11*). (do: 11122, 121, 1122, 1!)2:{. 123, 
414: 11121, 125, Till, T.'.ll, 7(10, KKH.) 

It was previousl.v found (/oc. cU. 1024) that the 
tellurium eoin]iound8 lost their powerful {’ennicidal 
action in serum, and were thus unhk(4y to be valuablo 
as ints'inal disinfi'ctants. As. howeier, compara¬ 
tively uniiniHutant cbaiif^es in chemical strueturc 
greatly inlluence piTinicidal power, the possibility 
of obtaining a compound etlieaciou.s in the hlooil- 
stream is not precluded. 

The tellurium eompouniks are extremely active 
as germicides in the jire.sence of uriiu', and as there 
is siillicient margin between their baeteiieidal and 
lethal doses, there appealed to be .scope for their 
em[)loyment in cystitis and as urinary antLseptic.s. 
Lethal do.ses administered to mice induced symptoms 
of hiematiiiia, and death soon followed (/oc. lil. I!l2'i). 

Through the intere.st and help <4 Air. W'illiam 
(Jemmill it has been possible for one of the.so 
compounds to be tested on ca.ses of cy.stiti.s. Tor 
the clinical trials, 2.4-di-metlivl (i/c/o-telluro-pontanc- 
3.5-dioue (ill.) :— 

'I'e 


Jl2(:/\('lltlH, 

t'ilt'H, 


( 111 .) 


wa.s selected, on account of its ease of preparation 
ana ready solubility, and in c\.stilis its use has led 
to very bonotioial results. 


Air. H. W. Archer-Hall has also kindly tested the 
same substance .as to its possible application in the 
trrsitmi'iit of infective conditions of the ey'c, and 
has obtained highly satisfacUiry results in case.s of 
conjunctivitis, blepharitis, and conical ulceration. 

The method of deterniining the germicidal power 
of the tellurium compounds generall.y cmplo.ved 
consisted in exposing a definite number of organisms 
to the action of the compounds in lemco-|)cptenc| 
broth as nutrient mediuni for 4H hours at 37”. Thej 
organisms used were Tf. coli, /i//i.fo.sj(.s, jianilyjihoHvs^ 
pyoojmKMfi, and Slrept. hii.m. Tests have afsi'; hccjv 
ni.ade with proto/.oa (jiiinimoria) grown in hay|j 
infusion, but the ab<,)ve tellurium compound actsj 
much more jiowerfully against bacteria, than against* 
protozoa, comparatively high concentrations, e.y.i 
1 in 400,(100, being required to disinfect in the easel 
of paimnffcia. n 

l»Jhi('.vce of chcmiml strudure on baclericiilal 

jKiu'er. 

Homoloynus scriM .—Members of thn'C series as| 
far as the butyl derivatives have been prepared, and! 
tlu'ir bactericidal power has been determined. Thej 
homologous Rerie,s mav be ri'garded as formed by' 
the introduction of alkyl groups in the nioleciilej 
of ryc/o-telluro-pentaue-3..5-dionc (1) by replacement* 
of hydrogen in one or more of the three methylene, 
groups (2, 4, 0). 1 

It was found that bactericidal jiower at firstl 
increased as the homologous series was aseeuded,! 
until with the third member a maximum eflieaey] 
was attained, and the higher members showed' 
diminishing genuieidal action. (’hemically, this 
mean.s that, the introduction of two metlpyl groujis 
produces the zenith in bactericidal power, and- 
further substitution i.s unfavourabk'. The re.sults ob¬ 
tained with one ty]iieal homologous series are 
tabulated at the end of the pajier. 

/.vomermo.—As substitution of alkyl groups is 
praeticable in any of the three jiositions (2, 4, (>), it is 
evident that there are many possibilities of isomerism. 

An e.xamination of the germicidal power of a largo 
number of isomeric compounds has led to the 
important eoiudiislon that the maximum (tricaey 
is assoeiaU'd w'ith the |)resenco of one methyl grmip 
in each of the 2-(> or ortho positions to the tellur¬ 
ium, 2.()-dimethyl-c//r/e-telluro-pcntaiio-;t..5-dione (TT) 
therefore, being the most active of the series and 
bactericidal in concentrations varying from 1 in 
1(.),000,000 to 1 in 40,000,000 to several coliform 
organisms. 

Dissymmetric substitution in one only of the 2-—C 
]iositions or substitution in the 4 or para-position is 
m general much less favourable, and leads to 
eom])ounds of low'c.r bactericidal power. Thus, the 
substance 2.4-dimethyl-c//cto-telluropentane-3.5-dione 
is less active than the, above isomeridc, being 
baeteiieidal in concentrations varying from 1 in 
;>,(XM),(KM) to 1 in 20,(X)0,000. It wa.s emjiloyed in 
the (dinieal trials, however, .as it is more soluble and 
easily prepared. 

Other tellurium derivatives have also been recently 
prepared, in which the difference in chemical consti¬ 
tution does not depend on the position of the alkyl 
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jroups in the heterocyclic ring, but merely on the 
.triK'ture of the alkyl group itself, for iii.stance 
IS between propyl, , and usoprop\l, 

riiis .small local difference was found to alfeet 
' rmieidal ])ower in a somew'liat iminirtant manner, 
lie (sopropyl eompounds being from two to four tiiws 

mtive as their »-propjl isomeridca. The a-butyl 
Icrivative, —CdL (IH,, however, was more 

ptive than the i.somcrie /,'iobutyl, -t'Ho.CHltUl,,),, 
onij)ound. The results are of irnpfjrlance insomueb 
IS they indicate that the bactericidal power of the 
iy(7o-telluro-j)ent.ane-;!.5-dion<‘s is readily inllueneed 
i\' nuite small changes in ehomieal structure, and 
here is thus a jawsibility of obtaining a suitable 
oinpound, retaining its germicidal action in vivo. 

The introduction of an aromatic group, c.i/., ben'/.yl, 
i sulted in compounds possessing bactericidal power 
f very much the same order as that of the aliiihatic 
ellurium derivatives. 

i It is remarkable that the parent aliphatic ;8-di- 
ketones themsclve.s arc only feeble germicides (the 
liactericidiil concentrations varying from 1 in UK) 
to 1 in too), showing that the tellurium-earbon 
lieterocyclie ring plays a very important part in the 
nmnilVstation of bactericidal ludion. This is con- 
lirmcd by the observations that the selenium, copja-r, 
iron, and cobalt deriv'atives possess only slight 
'crmicidal powers. It is also essential that the 
,ellurium should exist in the unsaturated stale, 
IS the oxides and basic derivatives in which the 
lellurium is ijuadrivalent are very wi-ak disinfectants. 

(Icnnicldal uvtion in scrn-in. 

'I'he serum (ox) was first heated at .oti" to destroy 
;ls bactericidal properties and ensure sterility. 'J'bc 
iirganisins were incubated in the serum, containing 
varying concentrations of the tellurium compounds, 
for 24 hours at 37®. Sub-cidtures were then made into 
broth, and the minimum bactericidal concentration 
could thus be determined for each substance. 

It was found that concentrations, ranging from 
1 in .■)l»,t)(K) to 1 in 200,tM)t), were required for complete 
disinfci'tionin senim, imlicatingavcryscriouscollaii.se 
m germicidal power, but not withstanding this remark- 
abl(' diminution in eflicaev, changes in chemii'al 
structure were found to intluencc bactericidal power 
III serum in very inticli the same way as in peptone- 
broth media. , 

Scrum still reduced the bactericidal ]iower of the 
tellurium compounds, even after dialysis, showing that 
the incompatible substance is colloidal in nature. The 
mti.-rfering sub.stance, however, does not ajipear to 
be a jirotcin, as seruiii-protciiLS, gelatin, egg-albumin, 
caseinogen, and proteoses had no effect on germicidal 
power. Jjeoithin, carbamide, creatinine, and ain- 
inoniuin carbonate were also without effect, but gh - 
cine had the noteworthy' projierty of increasing 
germicidal power. 

Jiijliicncf. of thi' tiniv-jnctor on gennk'idal pourr. 

So far the bactericidal action of the tellurium 
eompounds has been studied over periods of 24 or 
48 hours. Wo have found, however, that these 


germicides are capable of acting much more rapidly' 
than was originally sup)iosed, as they can exert an 
airpreeiable bactericidal action in 1 hour, but their 
maximum efficacy is not attained until after a iH'riod 
of about 4 hours. 

This conlirms the view already expre.-.sed that the 
foregoing tellurium derivatives arc true germicides, 
and not merely growth-inhibitors. 

]{(nidl.t illnsimlinij Ihi ijerinividal jioivi r of Ihr nninlnrn 
of a Innnoloijons .srririi of IrUnriiiin coinjxnnida. 

i /» I'll I ■ • vt 

(l.ti In II idiit I iitx I'll! i,i(it>iH 
illnllt' ] III .'lOII.DIItl 

1 ill ,01111.(1110 
1 ill no 0(10,000 
I 111 1.1.000,000 

I III 8.0110,000 
1 111 7,.ilMt.OOO 

Snnininii/ 

1 'I’he (■i/Wo-telluroiH'ntane-l! ."i-diones arc very 
piowerftil germicides, c.xciting a markial bactericidal 
action in certain ca.ses in as low concentrations as 
1 in l,lttKt,IH)l) to 1 in 2(l,tt0n,(KHI. Their maximum 
effect is observed after about 4 hours' cont.icl with 
the organisms. 

2. 'The bai'tericidal power of these substances is 
infftienceil by the number and distribution of alkyl 
groups in the molcctile, the inaximuin activity being 
associated with the ])rcsencc of two methyl groups 
substituted in the 2-ti or ortho-posit ions to the 
tellurium atom in the heterocyclic ring 

3. Ihictericidal power may also be inllueneed by 
even smalh'r isomeric differences, the csoprojiyl and 
/.v/biityl derivalIV I's, for example, differing in germi¬ 
cidal jiowcr froni 1 he corresponding normal isomcridcs. 

4. The toxic effect of the (■//(■/o-telbiro-pentanc-3..7- 
dioiies on [iroto'/oa is much less marked than their 
bactericidal action. 

5. Aromatic derivatives of tlu'se substances offer 
no special advantage as vlisinfei tants over the 
aliphatic conqiounds. 

li The parent aliplialic dikeloncs are very feeble 
germicides, indicating that the, oiitslandiiig bacteri¬ 
cidal power of their tellurium derivatives is associated 
with the tellurium-cai boil heterocyi he ring The 
presi'iici' of nnsaliirated ti'llurnini is also essential 
for high germicidal power, as the activity of the 
comjiounds is greatly' iliminishcil when the metalloid 
is raised to the quadrivalent condition. 

7. The lelhii'iiim coiiqioiiiids lo„e their oiilstailding 
fiacleneidal action in the presence ol serum 'I'lie 
incompatible constituent is lolloidal, but does not 
ap|H'ar to be a protein They ri'tain their germicidal 
clheacv, however, to a large extent in the presenci' 
of urine, 

S Notwithstanding the jioisonous nature of the 
telhtrium-/(-diket(Uies and their property of inducing 
lueiiiaturia, there is sufficient margin lii-twecn their 
lethal and bactericidal concentrations, and 2-4-di¬ 
methyl - ri/rlo - telluro - pentane - 3,.7 - dionc, which is 
reaitiiy prepared and soluble in water, has been u.seil 
with success in the treatment of cystitis, and eye 
infect ioas. 


.Siiiislalii • 

ft/' h>- 14'llm(i-|H'iiliiii< i ) 

Ji> I 

:’-4- l>iiiii ili>’l . 

2-Mfl li\ l•4-l^l^'|l\ I 
l)iyl-4-hiityl 
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MOULDS ON FROZEN MEATS. 

IIY T, BROOK.S. 

In a pajMT by -M. Wriehl (.1 , 'ISSt), 

it is staled that " blaek s|iol ' of eold-storc meat is 
due not only to t'/m/os/aa/loe In Init also 

to Miicor aoo'idoand I’t ini illiinii i/l(in<inii. On the 
other liand, Urooks and Kidd and Brooks and 
llansloid (Sped.d Rejmrts <i and 17, food Investiga¬ 
tion Boaid). found in tlieir researehes on mould 
eonlaminal ions of mi at tied " blaek spot " was 
e\elusnel\ due tothe tiingiis < ’liiih/sj/ori 11 ill In rliitnilii. 
In A'ieu of this di.serepaney, two of Wright's ex[H'ri- 
ments of whieh details are given h\ him, have been 
repealed in the J.ow Temperature Keseareh Station 
at Cainhi idge, the residls ot wlileli invalidate Wright s 
view that ■' blaek s|iot " of meat ma\ he caused 


by other fungi than Cladosporium herbarum. Thus 
mutton was iniH’ulated with the sjiores of Mvcor 
iiiiirrtlo, and kejit at ii temjKTature of •—DC. until 
growth was well established, after which the meat 
was kept at a temjKTature of —1D for four and a-half 
months. Upon e.xamination after this period there 
was found no trace of '' black spot,” but only the 
typical growth of Mneor. Similarly mutton inocu¬ 
lated with a species ot Fi/iicillivm, and kept at 
d'" until the fungus was well devclojK'd, showed no 
trace of " bliuk spot ” after being kept for four and 
a-half months at — lU; again, only the typical 
growth of Priiicillium was apjiarent. 

If Wright's contention that ” black sjiot " may be,' 
due also to Muror ami Pi iiicilliuiii be true, one wonderyi, 
what is the cause of the black colour of such .sjiotsa, 
for the liyphoB of lioth Mucor and PcnicUlium an ■ 
colourless. Brooks and Kidd have shown that in al 
the ■' black spots ” examined by them the coloui 
was caused by the dark hyphu; of ('ladonporium 
hirbaniin. 

M’right states that- ]\lueor niuvedn, a Phizopus 
and Pi’iiicilliiiiii were often isolated by him 

from " black .sjiots," This is not surprising, as the.se 
moulds arc often superimposed upon meat contamin¬ 
ated liy < 'Indo.^iornuii Itrriinnim. Under such condi¬ 
tions special precautions must be taken to i.solate 
CliidnsjHiriiim In rhariim, as this lungus grows slightly 
deejier in the tissues than the other moulds. 

Botany School, 

Cambridge. 
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TRANSACTIONS 


nitration of stereoisomeric 

AROMATIC DIAMINES. 

HV CilLBEET T, MOBCAN' AND WILFRED JOHN 
lUCKlN BOTTOM. 

It haft previously been (lenionsi rated that 
..di-/f-tolyl-aDiiiK)l)utane ((3y-butvlene-di-?i-toIuid- 
,i;( ) exists in four stereoisoinerie forms (J. Gheiii 
s,,c, 123 , 97), and the present coinniunication 

.Ir.ds with the nitration of the externally and internally 
, .iMipen.sated modifications. The object of the in- 
\rstillation was to aseertiyn whether the ditlerent 
■ |i,itial arrangement of the aromatic radicals of these 
iliamines would be revealed by difference's in the 
i„ haviour of the bases towards substituting agents. 

The exjx'riniental results recorded below show that 
I he (//-diamine and the ?Hm)-base (11.) behave in a 
|iiccisely similar mannt'r. Any slight variations in 
case of nitration or in yields are to be attrdmted 
lucrclv to differences in the solubility of the products 
under the conditions of ex^K'riment. 

Two methods of nitration were adopted :— 

(1) Nitration in acetic acid or acetic anhvdride. 

(2) Nitration of th(' sulphate of the base with 
, (inccnlrated nitric and suljdiuric acids. 

’I'he following diagram, which applies both to 
i////y-di-^i-tolylaininobutane (the conglomerate of 
I he d- and /- forms) and to }/(f.sY)-/Jy-di-/a-tolylamino- 
laitane, illustrates the course taken by each of the 
methods of nitration. 

1 In the absence of any other strong mineral acid, 
■he action of nitric acid on the, two stereoisomerides 
;ll.) leads to dl- and mrso-fiY-'d.'i'-dinitrodi-i)- 
''tdtihuninohiiltuir, (Ml.), fly more drastic treatment 
Ivith stronger nitric acid the two stereoisomeric 
-Kiscs yield respc'ct ively dl- and ?«('.w-//y-:j.3'.5.5'- 
• liiinHrodi\>-(olijd'miH<jbulanr (V.). 


In this mode of nitiation tin' position.s talo'n up 
by the nitro groups show that the idkylcni'diamino 
group is the orienting agent. 'I’his elfect is probably 
due to the circum.stance that the first action of the 
nitric acid is to form a nitrati' which la'cemes de¬ 
hydrated to a nitramine, the latter compound then 
undergoing i.someri(( change by migration of the 
nitro group into the ortho position in the ring. When 
both ortho positions are already occupied by iiitro 
groups, this isomeric change is no longer possible, 
and the nitramine can be isolated. 'This result was 
achieved by nitrating the (//-diamine with exci'ss ot 
nitric acid in ]>resence of acetic anhydride, when 
(//-;8y-/(w////( (((s:t.;{'.5..j' - Mraiillrodi-I^ - iuhjldlnitramine 
(X.) was produced. 

JvO.^ NO, 

OH,/ VNtNOjl-CHMe-CHMe-NtNO,)-/^ 

^ I^., Nf), 

Nitration takes a different course, howevi'r, when 
it is effected on the sulphate of the diamiiu' in con¬ 
centrated sulphuric acid. Here the reactivity of 
the aiuinic nitrogen is (h'stroyed by sidt forination, 
and the nu't hy 1 grmip beconu'S the ])repotent orient ing 
factor. 'The sten'oisoruerides (II.) giv<' rise to 

(//- and weno-fiy-'l: 2 ,'-dinilrijdi-\i-tohjla.min<>biitane (1 ). 

Th(' orientation of the nitro grou])s in the fore¬ 
going nitration products of the (li-/)-toly'lamino- 
butane.s was determined by acid hydrolysis, using 
moderately concentrated sulphuric acid, when the 
two dinitrodiamines (I.) obtained by the sulphate 
method yielded 2-nilro-;i-toluidine (IV.). 'I’he tetra- 
nitrodiamincs (\ .) produced by nitration in acetic 
acid when hydrolysed in this way furiiLslu'il .i.o- 
dinitro-p-toluidine (VI ). The constitution of the 
other two diinlrodiamiues (111 ) is reached by exclu- 


HNCHMc-Cllire-NH HN-(’HMe-CHMoNIT HNCHMct'HMcNlf 
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aixl <'ontirnu*(l fiy tlu‘ fact tliat furllit^r nitriilion 
IcjhIs t<i I 1m* coi rcspoiulinjy rtxliainiiu ft 

-(V.) 

Alkiiliiif liydrolysiM iu alcoliol of these tetriiiiilro- 
d'minines (\’.) IcikIh tr) fission oe< iitriiij' hetweii the 
unnnie TiitrojfK'iis and the lin^ ,‘{ .1-1 >1101 ro-^eeresol 
remains in tlie alkali whilst thi' stereoisoinerie jiy- 
diamiiKilmlanes are ohtained hy distdlation These 
are identical with the diamines ohtained hy thi' 
action of ammonia on ■•(//Mi hiil \ lene dihromide 
(VTI.), and are eharaeterised hy tlieir 
derivatives (\'lll) and hy the conversion of these 
eom|)onnds into iniinn'oliK (l\,) 

tli-jiy '.i 1 r>'-'l'(lrninlr(>ih-\) (\ ), 

m )). I , oranyi'-yellovv needles from };laeial acetic 
acid, spaiin^lv solnhii* in aeetoia' and ether, it 
contained IS-!M)‘’„N , <'|„H ,„( )„X,; leiHiiresX IS-71",,. 
Addition of lit",, potassium hvdroMde to an acetone 
sus|>''nsion of the nilroainiiie prodiieed a reddish- 
piirpk' coloration ; the acetone laver eradually 
ehaiieed eoh (11 r t h roiioli li^ht red t o ora nee. wdi list t he 
lower lavei'. initially eoloiiiless, a.ssiimed a dark 
n'd tint I ifilloif . A solution of 4 grains of 
d/-/Vy di-/etol\laiiiinohutane in 21 e e. of glacial 
acetic acid was added diirilif; .‘(It minutes with 
stirrmo to lit) e.e of colourless fuminp' nitric acid 
{<1. 1-1) and (it) e e. of pdai ial acetic aeiii, maintained 
i),.l<iw 10 throuehoiil the nitration, which was 
r'ompleleil hv allowing the mivlure slowly to attain 
till' loom temperature for 21 hours .V ervstalline 
deposit separated, and the product, which was isolated 
h\ pourine on to ice, was washed with acetone and 
ervstalliseil Iroin el.u-ial acetic ae.d (vield ()7 71".,,). 

(II iSy Hiiliih'iiih iKHiilmli ■\t-U>l!lliliiiilriiiiihir (X ). 
pale vellow tahlets . almost white ervstalline powder 
from fuiniiin nil lie acid, deeom|>osed at 17S •- ISO with 
evolution ot o.vides of nitrogen ; spariiifily soluhle 
in alcohol 01 ethei, di.s.solvinj; more readilv in acetone. 
N' 2o-s7",, : ('ini'iK* reipiires X" 20-S2'_',,. 

I'll iKiiitliiiii <//./fy -1 )l-/etoly laminohiitane (I ft.) 
in 7 e of olaeial acetic acid vv.is added to ,10 e.e. of 
fiimini; nitric acid (<! I-.I) and acetic anhvdride in 
eipial volumes After live luairs the precipitate 
on ice was ervstallised from f^laeial acetic acid. 

(ll-py-'.i.‘.y-I)initn>di-i^-l<>li/nmiiwl>iil<iiii {I IT.), 

hrownish red needles, ni.p. 2 (Mt' ; not readilv soluhle 
in cold acetone or alcohol, more readilv in chloroform. 
X lls;["„, reipiires X lltil",,. 

I^n pa ml ion. The externally compensated amine 
(1 y.) dissolved in 10 e e. of glacial acetic acid was 
added slowlv to 10 e.e. of nitric acid {'I 1-42) and 
21 e.e. of gl.iei.d acetic acid at O'. After four hours 
the solution was poured on to ice, and the precipitate 
crvsialhsed from gl.ieial acetic acid. 

ill- or I■ I >lii illoili-\< lott/laniiiiohtilaIII (f.), 
m.]i. l;i 2 , orange needles from glacial acetic acid; 
orange hemispherical agtiregati's of small needles 
from a mixture of eaihou telrai hloride and chloro¬ 
form. S[)aringly soluhle in alcohol or earhon 
tetrachlorido, more so in ehlomtorm or acetone. 
X I1'S4%; 1 X 4 reipiires X 11-(>4'’„ 

Pri'piiralion. — 'I'o (//-/fy-di-yitoljlaminohutane 
(2'15 g.) dis-solved in 110 g. of sulphuric aeiil 
(d -l-Sd) at 0" vva.s added a .solution of 1 mol. of 


nitric acid ((/=- 1-42) in 1 vol. of sulphuric acid. After 
several hours the solution diluted vvitk erushfd iii- 
vva.s partially neutralised with aqueous ammoni.i ’ 
The precipitated nitroaniine, which ery.stallLsed froin 
glacial acetic acid, yielded colourless salts : hf/drii. 
fhlorkli, hydrohromidr, and sulphiitc, but these' 
were readily dissociated hy water. With formald '■ 
hvde it furnished a lemon-vellow crystalline eondeii ' 
sation product. ! 

me.s-o - Py ■ d.lT.I.I' - Tihanilrodi - p - loh/lamiiiohuliiiio 
{V ), m.p. 212 ’; minute orange plates or tablets froiu 
Ireiizene, giving the same colour reaction a-s it.i 
externally eoiiqH'iisated isomeride with soditi n, 
hydroxide and acetone. HM 

quires X^--! S'71",|. / ‘ rr parol ion .— -(hw gram of wr.vc, 
amine in 1 e e. of glacial acetic acid was addeil 
slowlv to 1 e.e. of glacial acetic acid and 11 e.e. e| 
colourless fuming nitric acid (d T.1) cooled to l.l. 
After keeping at -lO"^ for fifteen minutes the inixtini'- 
was poured on to ice and the bulky yellow prccipitat|' 
extracted with small ipiantities of warm aeetoni 
The residtie eonsi.sted of praetieally pure meso-^y 
0.0 -liiranihvdi-li-loli/la III inobiilane. I 

4’he weight of tetranitro compound varied i|i 
different jireparations, but with ellieient eooliil; 
a 40- .10",, nitration was eft'eeted. The yield wij:- 
greatly reduced if during nitration the temperatiilf- 
reached 0 , and the product then conlaineil a eojj 
siderable jiroportion of a substance readily solulm' 
in acetone, which separated from acetic acid w, 
bright vellow slender needles, melting and deeoilli 
jiosing at Ki.'f !(i4 . Its reactions indicated th.'l 
it was prohahly (he tetranitrodmitrosamine 'I 
ditolvlamniohutane. |t 

iiii'xo ■ fiy-'d.'.V- Dlnilriidi ■ )>- Udijiaiiiiiiobutaiie (111 I 
m.p. l!)1 ; scarlet platelets from acetone, sparing t 
soluhle m alcohol or glacial acetic acid. Xeither th ; 
suh.stanee nor the coi responding (//-compound gav 
any colour with sodium hydroxide and aectoni 
X Il'SfO;,, ; t'l^ll^OiX., requires X 11()4‘!,,. 7V| 
poralloii .— I5y nitiating the /(/(,'O-amine under tl® 
same conditions as those deserihed for the preparatii* 
of externally compensated ;i .T.I.I'-tetranit rodi-yf 
tolviaminohiit line. It also ri snlted from the nil rat io- 
of the ?/((W)-hase with a more dilute solution (fc 
nitric acid in glacial acetic acid. 

iinxo-fiy-i:!'-Dinitrodi-p-toljilaiiiiiiiibiitaiir (I.), m t 
ISfi’; from ethyl acetate in nodular mas.ses, from 
aeetie acid in yellowish-orange needles ; sparing!) 
soluhle in benzene, more so in xylene. X ]5'74"„ 
lequires X=^^= ll'bl",,. Pirjinralion h) 
nitration of inino di-p-tol_vlammohutane in a laii;r 
exce.ss of sulphuric acid (.see nitration of (//-amine in, 
presence of sulphuric acid). 

Thr arlloii of aridn on meso- and dl-^y-2 2'-f//(ii7('0(/'-j 
li-loli/laininobiilani. i 

iiicso - 2.2' - Dinitrodi - p - tolylaminobutaiu* vvheii 
lu'ated with eoneentrated hydrochloric or hydn f 
bromic acid for 0—10 hours in sealed tubes 'I 
about 170”, gave small yields of 2-nitro-p-toluidnic 
together with ery.stalline halogenated products. 
The corresponding extemally compensated niti' i 
compound behavx'd in a similar maimer. 
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A more satisfactory lii'gradatioii of these isoineridea 
into 2-iiiti'0-j«-tolui(iine was etfeided by means of 
moderately eoneentrated suljdiurie acid. To the 
dmitro compound {1-2 g.) suspended in lOe.e. of 
aater, ld<’.o. of concentrated sidphuric acid were 
added ; the white jaeeipitate of the sulphate dissolved 
oil heating to a solution which became violet and 
linally almost black. When the suspended solid 
had dissolved, OOe.e. of water were added and the 
lieating was eontinued for about 15 minutes. The 
.,,olution was then diluted further, made alkaline by 
dilute ammonia, and tiltcred from a floeculent 
impurity. T'he filtrate on e.xtraetion with ben/.ene 
and ether furnished 2-nitro-/)-loluidiiie mixed with 
a small quantity of tarry matter. By crystalli.sutioii 
trom petroleum (b.p. St.) IIM) ), 2-nitro-p-toliiidine 
mas obtained in flattened yellow needles, m.p. 7t)' — 
l~-o". 

'file nitro /i-toluidines from externally comjiensati'd 
2 2' diiiitrodi-p-tolylaininobutane and the analogous 
aa.wj.isomeride were identical and wen- characterised 
,is 2-nitro-^i-loluidinc. 

The adion of xulpknrir odd on meso- ond dl-^y- 
;( 'A'. 0 . 0 -If'tiainlrodi-\i-loliil(nnitiol>utnni'. 

The tetranitro conqiound (t)-" g ) was moistened 
Mith water (about 1 e.e.) and 10 c c of concent rated 
sidlihiiric acid were added. A reddish solution re¬ 
sulted which, on further beating, darkened in colour. 
During the heating ivater was gradiialli added. When 
iidlowish vapours appeared the solution was cooled, 
diluted largely, and tlie jireeipitated iiitro compound 
collected and cry.stallised from benzene, alcohol, or 
larboii disulphide. The crude product from the 
externally compensated tetranitro compound melted 
at 105 - 100 after softening slightly from 1.55'. 
Successive cr\stallisation from alcohol and carbon 
disulphide raised the melting point to 107 - HiS , 

'file crude )iroduct from mc.svi-fjy-.'i.;!'5 5'-lelra- 
nit rodi-p-tol\laminobiilane melted at 105 107’ 

after washing with alcohol and crystallisation from 
lieii/.eiie, it separated in vellow flattened needles. 

'fhere was ii > depression of melting point when the 
products from Die nic.so- and externally com|)eiisated 
intro compounds were mixed together, or when ad¬ 
mixed with a specimen of ;!.5-(linitro-p-toliiidine. 

77«' arlioii of .s’orfiHi/i hi)dro.n'de on fty 'i .'('.5.5'- 
trlr(inilro-dl-i>-loliiJtuninobiiliiu>. 

'flic externallv-compen.sated tetranitro compound 
(2 g ) was heated with + g. of .sodium hydroxide in 
7.5 c.c. of aipieoUH alcoliol until the solitl had 
dissolved, 'fhe volatile products of the decompo¬ 
sition were removed by distillation in steam, the 
distillate w'as aeiditied with hydrochloric acid and 
evaporated to dryness, 'fhe erude hydroidiloride, 
after redissolving in water and liltering to remove 
the small amount of insoluble matter, was converted 
into the benzoyl compound, ft was found advisable 
after rendering alkaline, to remove traces of ammonia 
by subjecting the solution to diminished pressure 
before adding benzoyl chloride. 

'riie. lienzoyl compound melted at 221)—224“ after 
washing witli ether, and did not depress the melting 


point of diln'iizoiildiitminolinliine of similar juirity 
It was characterised by conversion into the iiniiinzole 
by heating in a current of hxdidgeii elilorkle (see 
p. :J10 t), 'file pierati of the evelie base melted at 
175°—17H’ after commencing to soften at Ili5'. No, 
depression of the melting point was observed wlieii 
it was mixed with a specimen of 2-p/n7o//4 b-dinnthyl- 
iminazolc of similar purity (p. HIDt). 

'The dec'omposilion of the nnwn-tetranitro eompound 
was elfeeted in a manner similar to that used for the 
externally eoniix nsated isonieride. 'fhe amount of 
material available was small, but the resulting ili- 
aminobutane was identitied as its benzoyl deri\ati\e. 


The aelmn of amtnoniti on jiy-dibroinohiilane. 

A mixture of 7)K) c e. of aleobolie ammonia satu¬ 
rated at D’ and /5y-dibromobutane (itli g.) was left 
for a week at the ordinary tenqieratiire, then re¬ 
saturated with dry aminoniaand heatedat 1 Ilf-’—125' 
in a rotating autoclave (.Morgan and N’iiiing. ('hem. 
Soc. 'frails , l!)2(), 117, 7S()) for ten hours, 'fhe 
reaction product was then cautiously neutralised 
xvith hydrochloric acid and the excess of solvent 
and volatile bromo eonqiounds were removed by ilLs- 
tillation (;\). A brownish residue remained, which, 
after evaporating to dryness Ivviee with hydrochloric 
acid, was extracted with ab.solutc alcohol to eliminate 
the bulk of ammoniuni salts, 'fhe alcoholii- extract, 
was evaporated and the resulting dark vi.scid mass 
of hvdrochlorides treated at O' with eoneentrated 
aqueous sodium hydroxide. dark oil (B) having 
,1 strong basic odour separated and was dried over 
solid potassium hydroxide, h'roin the strongly 
alkaline aqiieoiis laver remaining after the removal 
of (B) further amounts of amines were obtained by 
extractiipii with ether or by steam distillation. 

f.'iolnllon of looinobnliib lie broinobntene) -- 

Dilution of the distillate (.A) with a large volume of 
water precipitated a heavy, eolourless oil which 
after washing and drying distilled chiefly between 
S.S' and i),T. On ri'-fractionation the bulk of (he 
liipiid was eolleeted between .S7-5‘’ and 92 as a 
dense colourless liipiid, which reduces a cold neutral 
aipieous solution of potassium permanganate. Its 
properties agree with those recorded for /f-bronio- 
biityleiie (W islieeiiiis and .Schmidt, Annalen, 1!MH), 
313,215) In two experiments the yield amounted 
to 44 g. from 1S7 g of dibroniobutane. 

InohUion of fiy-diitininobniiine —'fhe (link basic 
oil (B) left over solid jiotassium hydroxide for two 
weeks was systematically fractionated, 'fhe mole¬ 
cular weight of each fraction, determined byp titration 
against, standard acid assuming that only dibasic 
amines are |)resent, is given in the following table : - 


I'rm (iDU 
I oIll‘( tint 

llID -l.UC 
i.!ii -n:»’ 

i-iv—u.-* 
ur. - t.di' 
i:,() -iwr 


Nh roCfii. 

Mol.wt. "o 

VeVi . . — 

11M5 — 

10 ? 

11*^ .. 

rr. 

IJfi .. iio-iu 


(’,,H,.jN.i,ll..O requires N -2(i:J9";„ mol. wl.-lOti l. 
The "fractions 120° 159 all had a charai teristie 

odour, fumed in moist air or in presence of acid 
vapour, and gradually beeaine solid when expo.sed to 
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tlic atino,sphere in an op“n dish. A drop itijen 
rubbed iietween the fingers had a slight " snapv ” 
f.s-l. 

.\ii exaniiiiatioii of the fraelion liiO' — ivhieh 
ap|H'ari'd to eonsi.st of approximately pure diamino- 
butane hydrate, showed that it \wi.s prot)al)ly a 
mixture of Hlereoisomeri<les. lien/.oylation gave <a 
produet melting at Itfi 2 <t.') after wa.sliing vv'ith 
ether. After several erystaili.satioiis it melted at 
— 2.‘iS . Simdar results were obtained by ervs- 
tallisation of t h<' ts-nzov 1 derivativ'es of other fraet ions, 
and by benzovlation of the ]iuritievl oxalate; m.p. 

with decomposition, .\ngeli (l?er., ItitMl, 23, 
lii.lM) gives m ji 2.’i7-r) 2 .‘fH' with (leeomfMisition. 

fly liihi tizoijldiuliiohiifdiic, jM'ismatie needles from 
alcohol N ioX.j riMiuires X il-i,”)”!,. 

fty- hi- \t - loliniirtiilphoui/lduiiiiohiildiu, flattened 
needles or plates from alcohol, the bis'lu'st melting 
)ioint being wH —I7!t . A mimis r of fractions were 
obtained melting between 140 and 170". X 7 ii!)"(,; 

11.^40 ,X^Sj re<|Uirc.s X 7-07"„. 

f]y-l>idiiiniiihiildiii pierdte, bright yellow crystal¬ 
line powder deeonijiosiiig at 2.70 2.72 after darken¬ 

ing from about 220 ' ; jiurilied by repeated extraction 
withwater X 20 (i2'’,,: (',Hj,.X,,2(t.X'jrequires 
X 20-;7 I';,i. 

'2-l'lirini/-i l/ii/li)iiiiidzdlc (I.X.).- Dry hy- 

drogeii ebloiide was led over fused dibenzolyaniino- 
biitane of higbe.st melting point until no more benzoic 
aeiil sublimed away ; the residin’ then contained 
the hydrochloride of 2-pUrui/l-ift-dimethylimiiidzolc. 
The base it,self crystallised from a mixture of benzene 
and light petroleum in needles, m.p. lt)D~ lOfD. 
Its piemte formed small, light yellow tufts from 
alcohol, m.p. 100". X- 17-1.7'',,; bjill, 4 X.,(.b;ll ,(),X;, 
reipiires X ' 17'.‘17",',. 

From dibenzoylaminobutane of lower melting 
point, evilie bases were obtaineil baving the properties 
of iminazoles. 'I'bey were either semi-solid or oily 
and yielded pierdtix of lower melting ])oints wbieh 
could not r('adilv be sejiarated b\ crystallisation. 

The authors desire to express tlieir thanks to 
('apt.'dn 1 tesboioiigli of the ]>.X'. Cordite F'aetory 
for a siqiply of n-biityl alcohol and to the Ad\isory 
Council of I he Depart meiit of Seieiit die and Inihist rial 
Ke.seireh for a grant wliieh has paitly defraved the 
expen.se of this investigation. 

Ciiiversity of Ilirmingham, 

Rdgbaston. 


AROMATIC HYDROCARBONS IN BURMAH 
PETROLEUMS, 

BY 11. M .MI LANV, M.SC., AXr> E. K. ■WA'I'SO.N, I) SC. 

The petroleums of Assam and Burmab are known 
to conhiin high jiereentages of aromatic liydro- 
earlions, and a proce.ss w.as reeeiitiy worked out for 
the manufacture of trinitrotoluene from A.ssam 
and Burmah petrols (Indian Patent ()S02 of 1921 ; 
•see also Indian Industries and Power, March, 1923). 


Our pre.sent re.search is an extension of the work 
then done, and was undertaken in order to identify 
the more important aromatic hydrocarbons in the 
petrol and kero.sene fractions of Burmah oil. 

The kerosene was fractionated from a flask using 
an eight-jiear Young's column, and nineteen 
fractions were collected, the first being below 100“, 
the second up to 130“. and every successive one at 
an interval of 10“. The residue w'as a dark liquid. 
Several distillations were carried out to collect <a 
sutliciently large quantity of each fraction. 

When the specific gravity of each fraction was 
determined and plotted against its boiling point 
an almost smooth straight-line gmph was obtained ; 
it had been boiied to obtain well marked maxima 
of points of inflexion where the fraotion.s would 
contain the highest percentage of aromatic com¬ 
pounds. 

The bulkier fr.aetions were then taken for examina¬ 
tion. 'I'he percentage of aromatic hydrocarbons 
was determined by Thole’s method (J., 1919, 39 t), 
and the first few fractions were mononitrated, 
but this method was soon abandoned, a.s some 
polynitro-compounds which were always formed 
simultane()U.sly gave I rouble in purification by dis¬ 
tillation. 'I'he method then adopted was to form 
the polynitro eompound or the barium salt of the 
sulphonic acid so as to obtain a crystallisable 
product. 

Later it was found better to isolate the aromatic 
hydrocarbons by Arnistrong's method (t'hem. Soc. 
Trans., 1H,S4, 45. 148). The total aromatic hydro¬ 
carbons rccov’cred were then fractionally distilled, and 
the larger fractions w'erc polynitratcd, sulphonated, 
and oxidised. In one ea.se a picrate was obtained. 
The chief aromatic eompoiinds thus identified in 
the kerosene oil were m-xylene, p-cymene, and fi- 
i.soamylnaphthalene. 

The petrol was fractionally divided into three parts, 
the first two being distilled at temjieratures calculated 
to separate the benz.ene and toluene. The second 
part had been already examined during the investiga¬ 
tion on the manufacture of TNT. The first part 'i^ 
showed benzene and also quite a large quantity ( 
of toluene. The third part contained not only 
<>■ andp-xylenes as expected, but also some mesitylene 
and perhaps higher hj’drocarbons. 

The, kerosene. 

“ B.D.tk Water White ” kerosene was chosen for 
our experiments. Its fractionation has already 
been described. The specific gravdty determinations 
and mononitration of some of the fractions having 
proved useless, attention was directed on obtaining 
crystallisable products by polynitration or by 
sulphonation. 

Fraelion No. .7 (Ii70“--Ifi0“).--This was the first 
large fraction in the series. 

1. Foh/nilrdlion .—.50 c.c. of the fraction, containing 
roughly 22 o% of aromatic compounds, were mono- 
nitrated by adding a cold mixture of 8-0.5 c.c. of 
sulphuric acid (d 1-84) and 0-3.5 c.c. of nitric acid 
(d 1-4), keeping the temperature below 150°. The 
acid was then run off and the mononitro compound 
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cNtractod from the aliphatic hydrocarbon layer 
t/y 3<>'2 c.c. of cold concentrated sulphuric acid in 
several successive fractions. Trinitration or poly- 
nitration was then carried out by cautiously adding 
11-Ho c.c. of nitric acid (d 1-5) to the sulphuric acid 
e.Ytract obtained above, Creeping the teniperaturo 
hclow .W®. The temperature was then raised to 
70" in half an hour and from 70" to 120" in 3| hours. 
'I'he mixture was kept at 120" for one hour, and when 
cooled was poured into an e.xce.ss of cold water 
.Hid the soliil crude procbiet filtered, washed at the 
pump with cold water, dried, washed with ether, 
and crystallised from alcohol. Keerystallisation 
V iclded mainly yellowish white ncedle-sha|xsl crystals, 
III p. 181"—182", apparently of trinitro-m-xyleno 
(m.p, 182"). A small quantity, remaining insoluble 
in hot alcohol, gave crystals melting at 18.") ' out of 
glacial acetic acid. 

2. Sulphonaiioi) was effected with three volumes 
of 08% sulphuric acid in the cold. The barium 
salt was prepared and crystallised. An end crop 
gave on analysis I5a 25-72, (1 40-60, H 4-62% ; the 
barium salt of the cumenemonosul|)honic acid 
(I'gHuSOyl.^Ha contains Ba 25-65, (.1 40-.‘!3, H 4-11%. 
.\l.so, the melting point of 3.5.6- trinitrocumene is 
185", which agrees with the melting point of the 
smaller crop of polynitro compound (-rystallised 
trom acetic acid. 

Hixoveri/ of the. itromalic hydrocarhonit. —Armstrong's 
method (loc. cil.) was found to be the most suitalile 
tor this purpo.se. 1300 c.c. of kerosene thus treated 
yielded 120 c.c. of aromatic hydrocarbons, wbicli 
were then fractionally distilled, using a column of 
S pears and an air condenser. The quantities of 
fractions obtained were as tabulated below :— 
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Fractions 6, 0, 10 and 16 are thus the 
most important. It is also probable that there 
are only three chief substances represented 
by fraction 6, fractions 9 and 10, and frac¬ 
tion 16. Our efforts were therefore concentrated 
on these fractions. In a later experiment to recover 
a further quantity of aromatic hydrocarbons the 
conditions were slightly changed to avoid the use 
of a large volume of acid, by heating the kerosene 
with only an equal volume of 100% suljihuric acid 
on a water bath, under a reflux condenser, for three 
hours, with occasional shaking, Much sulphur 


dioxide was evolved this time and the yield of 
aromatic hydrocarbons was smaller; the three 
maxima were also not so marked in this case. 

I. Aromatic fractioa 6 (bp. 140’ 1.70°) w'lls 

polynitrated as desi-ribed above. 8 g, of the hydro¬ 
carbon thus yielded 7 g. of a. crude whitish-yellow 
solid which, after washing with ether and then 
with cold alcohol, and crystallising from hot 
absolute alcohol yielded needff-shaped crystals 
of m.|). 183 — 18.7' (mainly 18.7) eonlaining 

17-46"o of nitrogen. 2.4.6Trinitro.;/i-.\ylene 
melts at 182’ and contains 17-42",', X, whilst 
trinitrocumene (lu.]). 18.7 ) contains only 16-47",,. 
The boding point of the fraction is 146 - 1.76’, 
but most of it distilleil between 141" and 14-1 . 
The boiling jioint of m-.wlene is 1397 It n))pears 
therefore that this fraction corresponds with the 
aromatic eomjiounds in the fifth fraction of 
kerosene already examined. 

II. Aromatic fractions 9 and 16 mixed (b.p. 
170"—190°). It wa.s believed that these fractions 
represented mainly one prominent hydrocarbon, 
b.p. approx. 180". T'he mixed fraction was 
examined as follows : - 

Trinitration was carried out as pri-viously, 
the .solid (-rude product was washed with light 
jietrolouni ether and then with c-old alcohol and 
])uritied by repeated (-ry.stallisation from hot 
alcohol. 'I’he product had in ]>. 176 - 178 ", and 
contained I()-.76",j X. requires 

1.7-5'), I X, and f',,ll,|(X().j),| 16-64",, : but eom- 

pouiids of the latter lormula are mostly rtiK'd out 
by- their melting jioint or tin- boiling points of 
their parent hydrocarbons. Triiutro-p-eymene 
melts at 178"- 186', whilst p-cymene itself has 
b.]). 17.7’. 

iSulphonation was effected by heating with an 
(-qual volume of 166'!), IL.SOj at 166' for 3 hrs. 
Tlic barium salt was obtained in four crops 
of featherv, needle-shajied crystals containing 
Ba(.S(),)j, 52 .85%, t.: 42-12";,, II 5-21% ((%H,.,SO,)., 
Ba requinxs Ba{SO;,).j .73-19, C '12-26, 11 4-61';;,. 

Oxidation irith aqncona permanyanatr.- -Oxidation 
by Seinmier's method (" Die aetherisehen Oele," 
vol. 5, 22) yielded a substance of in ]>. above 
366", and showing a tendency to sublime and 
flash back during combustion ; it gave a methyl 
ester of m.p. 139’—146' by .Mulliken's test for 
the phthalie acids : the corresponding ester of 
p-phthalic acid melts atl46 '. Klementary analysis 
showed (' 57-7',)'’,, 11 -T67"„ ; phthalie acid 

requires .77 .83”,, II 3-()l"„. 

The evidence given by all these results is strongly 
in favour of the presence of p-cyniene. 

Aromatic fraction 16 (b.p. 246—2.76'').--- 

The boiling jiointof this third largest fraction would 
suggest the presence of a homologuc of anthracene 
or najihthalene. But the former elas.s is ruled 
out, being all solids ; the latter type of compounds 
arc possible, being mostly liquids. This fraction 
was rather troublesome to handle. Xeither its 
polynitro compound nor its barium sulphonate 
could be obtained in a crystalline condition, and 
a quantity' was prepared directly from the corres- 
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poiiillng fnii’tion {i.c., tlio fourteenth) of tlie 
kerosene tiy Armstrong's method. 

'I 111- li.irium siilplionato. was prepared direetly 
from the corresponding kerosene fraction liy 
heating on a water-liath with 1/10 \ol. of lOO/',', 
II.mSO, for three hours. 'I'he salt Mas ohtained 
in four crops, all of whieli Meri' amoiplious. 
Tin' lirst three consisted of one suhstanei-, eon- 
taining (1 lllj-tfl";,, II I'.a : 

* 'i-,H|,.(St )„) ,Ha requiii's (1 11 

Ha 07 ,s,I"';; 

The molia'ul.ir a eight of the aromatic hydi'o- 
earhon reeoiered lioin the fourteenth fraction 
of keiosene Mas determined liy the eryoseopie 
method in giaei.il acetic acid solution. Tao 
expeiinieiits, each invoKiiig tao determinations, 
gave a mean \alue of l ilt. This is mueh loaer 
than that ealeul.iti-d from the estimation of 
harium in the second crop of the liariuin siil- 
phonati' \ I/. , 10.7. I'erhaps the hydroearbon 

is not. so pure as the barium salt. 

O\idation aitli pennang.inate 111 aipieoiis solu¬ 
tion aas I IK 0111 ph't e. but L'.ive a small ([iiantity 
of a produet resembling /f-naphthoie acid. 0\i<la- 
tion III ail-tone solution also ga\e no dellnite 
results. 

The tlieorelieal i|uantity of jiierie acid dis- 
soK'ed III boiling lieli/.ene. ealeiilated on the 
toiniiila aas added to 2g of the hydro- 

e.U'bon The piei a t e on reel yst a 11 isat ion from a Ieoh ol 
had III p lO.S I In . The pierate of /f-iso- 
aniyliiaphthaleiie a hydroearbon of the formula 
t'ir,ll|„ melts at 110 . This, together aith the 
lesiilts lit the .iiiahsis of the bariuni ulphimate 
■iiiil till- ehaiaeter of its o.xidation prodiiet identitie.s 
the li\ilroearboii as /? isoaniyinaphtlialeiie. 

7'Ai' jii trill 

ItOC I’etrol a as (list illeil aitli the same S'-pears 
^'ollng's fr.ietiimatmg eolunin and tao fraetnms acre 
eolleeteil at !).7 and 12l! , nsinu Tholes "eultiiig ’ 
teiiiperatiires (.1 , Itllil, .'(!)t| Of these, the seiimd 
fraetioii aas already exaiiiiiied b\ one of us lor the 
uianiif.ieture ol T N T ; and found to eontain 21-1’",, 
of foliiene. 

First j'liii'lion. The fraetioii eolleeteil by distilling 
the petrol eontaining appro\iiiiati-ly 10",, of aromatie 
liydroeiirbous, on nitration yielded a produet, aliieli 
from its b p range a|ipeared to eon.sist of nitro- 
ben/.ene. aith a larger qiiaiitity of nitrotoluene, 
Itediiefion of the intro eimipoiind aifh tin and 
hydroelilorie acid yielded a proilnet resembling 
aniline in odour, and eonsisting of a inixfiire of aniline 
and tolunlnie, as inilieated by the b p ranges, 
the jiroiliietion of a violet eoloiir ehangiug to dark 
red on treatment aith bleaching poader solution 
and elher, and an acetylation test. 

Thi thiril fiiictioii or rrsiihn aas found by Thole's 
jiroeess to eontain 12",, of aromatie liMlroearbims. 
It aas expected fo eimt.iiil the xylenes, as the lirst 
large fraction of the kerosene had been found to 
eontain a large jiroportion of i/i-xylene. 

Trinitration, etfeeted as in the ease of the fifth 
keroisene fraction, gave only a small yield of trinitro- 


eoni])ounil, and the lir.st cro)) of crystals from aleoliol 
had Ill.)). 2:i(i ; the nearest to this is 222 , the ni.p. 
of trinitromesitylene. The next tao erop.s had inde- 
linite melting (loiiits. even after reerystallisation from 
alcohol, ranging between 17()' and IM and 14(1° and 
15(i respectively. 

Sul|)honation aith an equal volume of cold 0H% 
sulphiirie acid gave a product of ahieh the ery.stallino 
barium salt contained .‘{T-od'’;, Ba; (lsH,(.SO|Ha)., 
requires .‘{(i-tlo"/, Ba. This slioas the presenee of a 
hydroearbon of the order of xylenes. 

It aas felt neees.sary at this stage to isolate and 
oxidise the aromatie hydrocarbons. .‘{.70 e.e. of tho 
residue from the distillation of one litre of [letrol 
acre sulphonateil as above, and the aromatie eoni- 
pounds recovered by means of superheated steam. 
The )iroduet (21 g ) aas distilled and three fractions 
eolleeteil, \ iz , 124 - 1.70 ' (mostly 124'-- 142' ), 
nice.. I.7(> loo , !l e.e. : residue, mostly below 
170 , 7 e e. Thus more than half tlie bulk distil.s 
at a feniperature range eorrespondiilg aith the 
boiling |)oints of the xylenes, viz , 12!) “142°. 'I'here 

is also evidence ol the |iresenee of higher honiologues 
like mesitvleiie (bp 10.2 ), the triiiitro eompounil 
of ahieh aas deteeted in the product of polynitration. 

To aseeilaiii ahetlier the hydroearbon ('.hH],, aas 
one of the xvlenes or ethylbenzene, the lirst fraction 
of the aromatic li\droearbons aas oxidised by means 
of elinmiie acid. .\. smell of beiizaldeliyile aas 
deti-eted at lirst, but the oxidation (iroduct aas 
mainly p-phthalie acid niixi-d aith a little o-]ihthalic 
acid the former being ideiitilied by its infiisibility, 
and the foiniution ol a methyl C'ter of in]), about 
140°, the latter being iili-ntilied by the resorcinol 
test 

'riius the main aromatie livdroearbon of this frac¬ 
tion seems to bey»-\ylene mixed aith a liftle o-xylene 
and an a])preeiat)le i|uaMtity of niesilylene and some 
other higher-boiling honiologues. 

('onrlnstons. 

'I'he Burinah Oil Co 's petrol and kerosene eontain 
on an axerage about lO",, of aromatie hyflrocarbons, 
ahieh lan lie separated from the aliphatic jiortion 
by sul|)honat Ion and distillation aith siqierheated 
steam, and the residues used for burning and illumin¬ 
ating purpo.ses as usual. 

'I'he main eoustitiients of these aromatic hydro¬ 
carbons are : - 

Biii:.<iii\ ahieh is present in the petrol and the 
loaest-lioiiiiig fraction of the kerosene. 

'roliniii, aliieh forms more than 7",, of tin- ))etrol, 
and is the main constituent of the aromatic 
hydrocarbons therein. 

7’/ie .ri/li Ill’S, all the three isomerides of ahieh are 
(ireseiit in the higher fraction of the petrol and 
the loaer fraction of the kerosene, o- and 
p-xylenes torming about 2";, of the petrol and 
///-.xylene about l•l"',j of the kero.sene. 

]i-f 7///////I, the main aromatic hydroearbon of the 
kerosene, forming 2(l‘’u of the total aromatic 
eomjioiinds, and thus iqiproximately 2% of 
the kerosene. 
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Q-lsoami/hiaphtbuhin', 4\liich in the main uromatie 
constituciit of the higher fractions of the 
kerosene, forming 10'',) ef the total aromatic 
eompounda and thus 1% of the kerosene. 

In addition to those, inesitylenc and cumene have 
, ( n found in the higher fraction of the petrol and the 
ai r fraction of the kerosene ri'sjH'ctively, 

The most important of these hydroearixms, from 
,i industrial point of view, looking also to the propor- 
,.0" in which they are pre-ent, would he toluene in 
1C petrol fraction and p-. ymene in the kerosene 
l,,iition. One of us has shown the commercial 
j l,■.^ihility of this toluene for the manufacture of 
r .N' T. in a previous paper. 'I'he utility of p-cymene 
111 the manufacture of tliyniol and synthetic e.s.sential 
ch is wcihknown. 

\ttention must he drawn incidentally to the work 
l ilted hy tlordon and his collahorators Ih^ll, 
lO.'i T). 

(hivernment Technological Institute, U.I’., 

('awnporc. 


THE PREPARATION OF CYANOACETIC 
ESTER (ETHYL CYANOACETATE). 

IIV os\\.\r,l) C. .STKI'II K.NS, M sc. 

t'yano.icetie ester is usually prepai'cd hy the 
I stcniieation of cMinoacetic acid, made hy th 
M tion of piitassium cyanide on chloroaccti' 
H ill The discovery hy Imhcri (tl I’ 2l:2..“i‘.l'J) of a 
method for iircparing chloroacetic ester directly 
‘Mihout the ]ireviou,s isolation of chloi'oacctic aciii, 
suggests the ]iossihiiity that the preparation of 
I \.inoaeetii’ ester direct from chloroacetic I'ster may 
lie a moi'e useful and less hihorious operation. 

The pre|iaTation of cyaiioacctie ester from tri- 

I hloroelhylene and otherwise has hecn iin-estigated 
ind IS dcserihed in this paiier in three stages ; 

1 A ipiantitati\e in\estigation of thi' prejiaration 
of chloroacetic ester hy Imhert s method 

2 .\n mvestig'tion of the preparation of cyano- 
.icctic ester from ehloroaeefie ester. 

ii. A study of alternative methods of preparing 
eyaiioacetic ester, 

77(1 /))'(jioiiilidii of i-hhirodi-i lii' ( sh r. 

Tompkins (.1, 11)117, Iti") showed that when 

I I iehloroet hvlene is treated with a hot- solution of 
■sodium or potassium cthoxide in ethyl aleohol, 
diehlorovinyl ether is formed, and Imhert {lor. ril.) 
later discovered that if this diehlorovinyl etiu'r is 
healed with alcohol to which a trace of anhydrous 
■diiminium chloride is added, chloroaeetie, ester is 
loiMied, 

file preparation of the diehlorovinyl ether is best 
elfeefed as follows. 

I'o KI! g. of triehloroetliylene in lot) e.e. of ahsolute 
■ deohol, are added in small quantities, IT.') g, of 
'odiuni di.s.soUed in ill) c e. of ah.soliite alcohol, 
the mixture is warmed to tin’ -7.7 to start, the 
real tion, and stirred vigorously', the rcaetion being 


allowed to moderate before adding further quantities 
of ethoxide and the mixture cooled before each 
addition. If the tenqu'iature is allowed to rise 
much above 71) the riaietiou may he \eiw \iolcnt. 
The mixture is boiled on the water-bath for one 
hour after all the ethoxide has been added, poured 
into water, the vinyl ether is separated, dried over 
calcium chloride and distilled, the fraetioii distilling 
at 122 ' -I2(i’ being collected as diehloio\ niyl 
ether (17 g. of triehloroetliylene were reeo\ered 
and .7.S g. of diehlorovinyl ether obtained ST’,, 
yield caleiilated on trieliloroethylene eonsiinied). 

The elfeet of using an excess of triehloroethylene 
is to minimisi' the formation of reduction products. 
In earlier experiments the theoretie.d quantity 
of triehloroetlivlene was added to the sodium 
ethoxide in alcohol and the mixture eantionsly 
wanned on the wati'i-hath 'file reaction was very 
vigorous, iiece.ssitating cooling, and, in addition, a 
spontaneously inllammahle and exiilosire gas, 
probably moiioeliloro.ieetylene, was formed in 
small <|uantity (Wallaeh, ('hem. Sue , IS7.S, ().7:!). 

i'oHi'i rsion of (hrhiororhitfl ilhw folo rhlotoiu > Itr isin'. 

The ether is eonvi'ited into ehloroaei'tle ester by 
boiling with ethyl ahaihol to which a trace of anhydr¬ 
ous aluminium ehloride has been .idded (Iniheil, 
lor. ril ). The rcaetion once begun is \ery rigorous 
and ethyl ehloiide is given oil in iiiiaiility ((wing 
to the vigour of the leaetion a s|ii i-iallv wide relliix 
eondeii.ser is necessary The ethyl ehloiide can he 
collected in a snitahle eoiiih'iising .ipparatils 7.7 g, 
ol dieliloror inyl ether and 7o ec of ahsolute alcohol 
yichh’d .7.7 g of chloroacetic ester (XS 7",, yield). 
A turtlier e,x|)eriment ga\t‘ a '.)()"„ yield 

The use of reetilied sjiirit in place of ahsolute 
aleohol 111 the eoiiversion, lowered the ymld of ester 
by 111",, and, in addition, a qii.intity of hydrogen 
chloride was formed as well as ethyl ehloiide (ij. 
('roinplon and \'anderstiehele, ( lieiii. .Sue Trans , 
11)20. 117, CiDl) 

It is not possible to recover the aleohol from the 
diehlorovinyl etliei hy Iraetional distill,ition, as a 
eonsiderahle anionnt of the ether distils over with 
the aleohol even with a three-seetion stilMiead The 
eoiiversion into ehloroaeetie ester can, however, 
he elfeeted without separating the vinyl ether from 
(he original reaetion mixture, and, after eonver.sion, 
(he aleohol can he recovered by tractional ilistillation 
at. reduced |)ressnre. Ititi g of triehloroethyli'iie 
(1| mols ) to whieli were added 211 g of sodium in 
Tit) e.e of ahsohite alcohol, gave !)S g, of ehloroaeetie 
ester, and .'M g of triehloroetliylene were receivered. 
Caleiilated on lrieliloriH‘thylene eonsunied, this is 
an Kt)",, yield. In other experiments yields ol ~W'„ 
and 7(1",, were oht-anied. 

■As the trace <if alkali present may cause the alii- 
ininium ehloride to lose its activity, a further addition 
of catalyst- towards the end of the reaction may 
he necessary. 

l’r<pornlioii of ripviwo'ilic i.Prr front rltlorotirrlic 
r.rhr. 

The preparation of cyanoaeetie ester from ehloro- 
acetie ester semiis very straightforward, and .Muller 
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(J. Chcni. Soc., 1864, 109) stated that this wa.s the 
mo.st .satisfactory way of oblainiiif' eyanoacctic 
ester. It is fouiiil, however, that when ehloroacetic 
ester and poliissiuni eyanide react in alcoholic 
solution a quantity of material of higher ))oiling 
point is obtained, 'I'lie e.xplanation of tliis is found 
in the work of Haller (.1. ('hem. Soe,, 18SK, 9.'t7) 
and Zelinsky (Ber., IHHH, dllOH), who showed that 
ehloroacetic. ester in reacting with potassium cyanide 
gives a monopotas.siiim derivative which naicts 
with more ehloroacetic ester giving eyanosuceinic! 
ester and eyanotricarballybe estiT. 4'he low yield 
of jcyanoac(dic ester is l.irgely <lue to the fornuition 
of tlwsit .secondary })ro<lucts, the production of 
which is aeconipaniisl by a great darkening in 
colour owing to the formation of a/ulinie acid 
(Zelinsky, foe. r.il.). 

'file reaction vi.is carried through as follows : 
To the chloi'oaeetii' ester dissolved m alcohol thi' 
evallide w.is addeil, and the whole boiled on the 
water bath under a relltix condenser until the 
reaction was eoin|)li’ted The alcohol w.is distilled 
olf at reduced pres.vure, tlie residue poured into 
water, and the eyanoaeetie ester .separatisl. 'I'he 
aqueous layer was then extracted with ether, and the 
ether extract added to the .separated ests'r. This is 
neeessarv as ex a noacet ie ester is dillieult to sejiarate 
from water containing even a small quantity of 
.alcohol. The etlmr was distilled olf and the residue 
fractionated at reduced pressure, the fraction dis¬ 
tilling at 9.') Itt2 at 14 mm. Iieing collected .as 
ester. H g of ehloroiuetic esti'r, refluxed with 
lit g of til"’,', sodium cyanide in ItHI e e. of absolute 
ahaihol for four hours, gax e 12 g. of eyanoaeetie ester 
yield). 

Other cyanides (sodium silver eyaniih', sodium 
(aqiious eyanide, niiaa uric eyanide, and lead eyanide), 
possible from an industrial standpoint, were tried in 
the hope of ohxa.ating the formation of these seiamdary 
products, but all gax e negatixe results. 

As the eyanoaeetie ester I'oinpetes xxith the 
ehloroacetic I'slir for the sodium cyanide and so 
reduces the yield, the ri'latixa' eoiuaaitration of the 
ehloroacetic ester was inereasial hy taking only h.alf 
the theoretie.d amount of sodium cyanide. .-Mso. 
as the darki'iiing due to the formation of a/.iilmie 
acid indicated the condensation of the eyanoaeetie 
ester with the ehloroacetic ester, the action was 
.stopped when the dark colour became at all pro- 
noiineed. I'nder these conditions Si g. (2 .'i mol.) of 
ehloroacetic x'sler with 17 g (l/.'t mol) of sodium 
eyanide in KM) e.c. of absoluti* alcohol boiled for 
90 minutes on the water-bath gaxe IS g of eyano¬ 
aeetie ester, and 9 g, of high-boiling piodliet, and -f.'! g. 
of ehloroacetic e.ster were na-overed. 'I'he yield 
e.aleiilated on ehloroacetic ester eonsunied is -71 %. 

By the luldition of the exanide in small portions 
it was hoped that, by thus still further increasing the 
relatix'e concentration of the eyanoaeetie ester, the 
cyanide xvoiild reait more quickly and, owing to its 
rapid remoxuil, the eyanoaeetie ester formed would 
not bo able to eonden.se with the excess of ihloro- 
aeotic e.ster. 


Using the saim- quantitie.s as in the previous 
experiment, 2d g. of eyanoaeetie ester were obtaineri, 
11 g. of high-boiling product and 37 g. of ehloroacetic 
ester being recovered. Thi.s yiekl is 61%. The 
use of an eflieient motor stirrer to axmid any local 
c.xee.ss of eyaniilo gax'C similar results. The effect 
of very finely divided cyanide was tried as possibly 
giving II quicker reaction, but was no more satis¬ 
factory. With the same quantity a 60% yield was 
obtained. 

It was thought that bromoneetic ester, being more 
reactixe towards sodium cyanide than ehloroacetic 
ixster, should give a quicker reaction, thus avoiding 
the formation of the more eonqile.x products. It was, 
however, no improvement. 

The im|)ortant point in this preparation seems to 
be to bring about as vigorous a reaction as jiossible 
between tiie estiu' and the cyanide. The re,action 
in absolute alcohol is slow, as sodium eyanide. is only 
• slightly solubli' in ab-solute alcohol. It seemed 
possible that, if the cyanide were dissolved in the 
least quantity of aqueous spirit, the action W'ould lie 
x'igoroiis and complete, and thus the more complex 
jiroducts would not be formed. 

To 42 g. of I'hloroaei'tic ester dis.solx'ed in 70 e.c. 
of rectified spirit and 20 e e. of water, S'.7 g. (1 theory) 
of sodium eyanide xvere added, and the flask xvas 
xvarined on the xvater-bath until the reaction coni- 
meneed. The reaction was xery \ igorous, and 
ebullition went on for .some time after the flask was 
immersed in cold water. After boiling for one hour 
the eyanoacetii' ester xxas .separated as described 
jirevioiisly. 12 g of eyanoaeetie ester and 2 g. of 
high-boiling jiroducts were obtained, and 13 g. of 
ehloroiuadie ester xvere recovered. 

The yield calculated on cyanide taken is 66% ; 
calculated on ehloroaeetie e.ster consumed, 47%. 
This loss of ehloroai'ctic ester was jirobably due to 
hydrolysis to glyeollic ester, 

{To hr ronclurhd.) 


ARYLAMINE SALTS OF THE NAPH- 
THALENESULPHONIC ACIDS. II. 

UY R. B. FORSTER AND O. M. KEY WORTH. 

(.J,, Oct. 3, 1924 , 299T—3():5 t.) 

Krrata. 

Page 299, eol. I,lin(> 4 from bottom, for ‘ o-toluidinc” 
re,ad “ o-tolidinc.” 

Page 300, eol. 1, lino 5 from toji, for “0’716 ” read 
“0-7016.” 

Page 300, col. 1, line 7 from bottom, for “ 229’’ ” read 

“ 2:10".” 

Page 301, col. 1, line 6 from top, for “7%’ read 
■ “ 99-7%. ” 
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IHE ACTION OF SALT SOLUTIONS ON 
IRON AND STEEL IN THE 
PRESENCE OF OXYGEN. 

BY U. ». EVANS. 


'J'he effect of various salts on the corrosion of iron 
111(1 steel by water in the presence of oxygen has 
icen studied by Hcyii and Bauer,^ Friend and 
!?iown,® Friend and Barnet,’ as well as other investi- 
yitors. In these researches, plates of metal were 
Kimersed below the surface of water, whilst other 
ninilar plates were immersed in a similar position 
lelow the surface of solutions of various salts made 
ip with the same water ; after a considerable period, 
he amount of corrosion was ascertained (by deter- 
nining the loss of weight), and by comparing the 
igures obtained, the effect of the various salts was 
irrived at. 

t!learly, however, the process of corrosion, under 
(Kill con(lition8, consists of two separate stages — 

(a) The transport of oxygen from the air through 
the liquid to the metal, either by diffusion, 
convection, or both; 

(&) The consumption of oxygen, directly or 
indirectly in the corrosion of the metal. 

Usually the addition of a salt to water will lie 
infavourablc to stage (n) owing to a decrease in the 
>.\ygen-solubility, an increase in viscosity, and other 
■auses. Often, however, it may stimulate stage (ft), 
he corrosion process proper. Obviously if the spooi- 
lum Is very deeply immersed in liquid, the results 
vill mainly show the effect of salts upon the transport 
if oxyen ; if it is merely covereil with a film of 
iqiiid so thin as to be jieqietually saturated with 
ixygcn, the results indicate, to some extent at least, 
he specific effect of the salt on the corrosion proper, 
loyn and Bauer, as well as Friend and his colleagues, 
iscd intermediate conditions, and their results are 
herefore difficult of interpretation. In many cases, 
‘’riend found that the addition of small amounts 
it salts increased the corrosion, but larger amounts 
igain reduced it. As would bo expected, the curves 
lonnecting corrosion-rate with conceutsation vary 
vilh the condition of immersion ; Hcyn and Bauer’s 
urves, for instance, do not agree with those obtained 
ly Friend and his collaborators. Moreover, whilst 
''riend* has shown that the addition of 3% of sodium 
iiloride to distilled water actually reduces the corro- 
lon of deeply immersed specimens of iron, the 
II ('Sent author’ has shown that if the action of shallow 
Irops of 3% sodium chloride solution is compared 
litli that of similar drops of distilled water, the 
u.sting is far quicker in the case of the salt solution, 
qiparently sodium chloride is unfavourable to 
tage (a), but favourable to stage (ft) of the process. 
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The more destructive types of corrosion are now 
known to be of an electrochemical character. The 
direct attack of oxygen upon a metal usually loads 
to the production of a compact oxide film in situ 
which, being in mechanical contact with the metal, 
interferes with further attack, producing ennoble¬ 
ment or protection. On the other hand, indirect 
electrochemical action, although often finally leading 
to the formation of an insoluble o.xide or hydroxido, 
usually causes it to be produced by precipitation at 
a sensible distance from the surface, where it does 
not necessarily put a stop to further corrosion. For 
example, in the attack of sodium chloride solution on 
iron, ferrous chloride is produced at the anodic 
portions, and alkali at the cathodic portions; both 
these substances are soluble, although where they 
meet, they will produce the sparingly soluble ferrous 
hydrdxide (oxidising to ferric hydroxide); this will 
usually occur at an appreciablo distance from the 
surface' of the metal, and the precipitate will have a 
non-compact, non-protoctive fornr. 

It was, until recently, believed that the distribu¬ 
tion of cathodic and anodic areas depended only on 
the distribution of impurities in the metal. It is 
undoubtedly a fact that, if the distribution of 
oxygen over the surface is uniform, such substances as 
the carbide, phosphide, sulphide, and oxide of iron 
(and particularly graphite, if present) do tend to act 
as cathodes towards the grains of pure a-iron, which 
become anodes.* But the pn'sent author* has shown 
that under ordinary conditions, it is mainly the 
distribution of oxygen which dictates the polarity 
of different parts of the surface. Thus if two strips 
of iron joined to a galvanometer are placed in sodium 
chloride solution in a divided cell, and air is bubbled 
over one strip only, an electric current is produced 
at the expense of the unaerated electrwic, which 
serves as the anode or attackable pole. We thus 
arrive at an explanation of the spw.ially rapid 
corrosion observed at just the places to which oxygen 
has no direct access ; for instance, it is possible to 
understand the localised coiTo.sion seen at points 
where metallic specimens are supported through 
contact with glass, porcelain, thread or other material; 
it is easy to account for the rapid pitting oKservecl 
in crannies and the localised corrosion produced 
where porous d()bria settles on a metallic surface 
—eases which cannot bo explained on any view which 
regards cori'osion as a phenomenon of direct oxidation. 

Corresponding results were obtained by the author* 
by the study of drops of water or salt solution placed 
on a sheet of clean iron. Here the peripheral portion 
at the edge of the drop, to which oxygen has direct 
access, becomes ennobled and cathodic, whilst, the 
interior portion to which oxygen can diffu.se less 
readily becomes the anode ; corrosion occurs, there¬ 
fore, only at the centre, not round the edge. The 

. ' * i. W. Oobb, J, fcon StMl In»t., IMl, *3, 170. 
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present i)aper describes a more detailed study of the 
action of drops of solutions of diilerciit salts on 
iron, with special regard to the factors which cause 
some salts to stiinidate corrosion and others to 
reduce it. It is easy to see why salts like sodium 
chloride, which yield soluble products both at 
cathode and anode, stimulate! yeorrosion. 'J'hreo 
c.Hf'cs, however, suggest themfl'clves where salts might 
actually reduct! the rate of attack f)f the water to 
which they are addetl 

(rt) Salts which yield, as the anodic ]>roduct, an 
iii.soluble iron salt, in a compact and protective 
form, wliich is able to put a stop to further 
anodic attack. 

(6) Salts which yield, as the cathoilie jiroduct, a 
porous, nonconducting, insoluble substance, 
which (whilst unable itself to act as calhotle) 
will interfei-e with the ditfusion of oxygen to 
the metal below. 

(f) Oxidising agents wliich can prodwe a pro¬ 
tective layer over the parts to which oxygen 
itself cannot diHusc, and thu.s produce pas¬ 
sivity beneath the central part of the drop, 
as well as in the peripheral portions. 

The results of the research seem to provide 
examjiles of all three clas.ses of salts. 

.IfiUt riah and p.rjtcrliHciilol nn’thod. 

'I’lie material used in the experiments sjiecifieally 
desoribed below was a steel sheet containing t»-39% of 
carbon. Experiments were also eonducted with 
annealed sheets of low-carbon .sU'cl, such as is em¬ 
ployed in tin-plat<! manufacture, and also with 
“ Aj-iuco ’ iron, a soft iron comparatively free, from 
carbon, and containing less than (t-lb'Vo of total im¬ 
purities. The phenomena observed with both mate¬ 
rials wore qualitatively the same as those met with 
in the 0•.■t9% carbon steel. 

Immediately befori! ii.se. the sheets were rubbed 
several times in each direction with coarse emery 
paper (Oakey’s “IJ” quality), washed with dis¬ 
tilled water, dried with lilter-papcr, re-ground with 
emery to give an entirely new siiifa(!e, and again 
wiped. They were then cut into convenient sizes 
(3 cm. squares in the quantitative exjM'rinients) and 
the drops dropped from a height of .'M cm. from a 
pipetto {the same ))i])ctte was used through the 
research). This gave a drop of diameter about I cm., 
and volume OOo c.c. 

The ili.stilled water uscil in the experiments was 
that used in the laboraUnv for conductivity pur¬ 
poses, and was coiidcn.sed in block-tin, and collected 
in a rtask vihicli had been used for till' purjiose for 
iiomo years, closed with a soda-lniie tube. The early 
distillates wcri' rejected, but finally a samjile of 
2 litres was (iollectcd for ii.sc in the “ distilled water ’ 
ox}>crimonts; the .sample was employed in the pre¬ 
paration of the .solutions used in the quantitative work. 
Ordinary laboratory distilled water gave qualita 
lively the same phenommia. 

To prevent evaporation of the drops, the early 
experiments wor© conductial in a water-sealed 
vessel ” made by placing a glass plate 6ix4j[ in. on 
four cork legs on the floor of a 10x8 in. developing 


dish, containing a shallow layer of water ; the square 
of steel on which the drops had been placed wen 
laid on the glass plate, and a “ half-plato ” dish wa 
placed in an inverted position over the whole, thu 
comjiletely sealing the drops from the externa 
atmosphere. In this apparatus, the various sample 
competed with one another for a limited quantity o 
air, and the temperature was not constant. 

Where a constant temperatiu'e and -a constan 
supply of air were desirable, a thermostat apparatu 
was used. The reaction-ve.ssel consisted of a vacuun 
desiccator, two-thirds filled with water to prevent i 
floating, and immersed up to the stopper in a ther 
mostat bath ; the .specimens were placed on a hori 
zontal glass jilatc, within the reaction vessel, sup 
ported above th<! levi-1 of the water upon a gla* 
tripod ; the cover of the vessel was luted on witl 
thick grease. The air was freed from carbon dioxidi 
and ammonia by jrassage through wash-bottles con 
taining caustic soda and Nessler solution, and thei 
bubbled through two wash-bottles containing water 
the second being placed in the thermostat bath itself 
Finally the air entercHl the reaction vessel by a gla» 
tube pa.ssing down through the stopper and wa 
bubbled through the water in the lower part of thi 
vessel itself. It passed out of the reaction vesse 
through an ordinary trap. The object was to insun 
that the air which passed through the reaction vesse 
was approximately saturated with water vapour, ii 
order that its passage through the vessel should no 
tend to cause evaporation of thu drops. 

liemlts oblahied with water and different solutions. 

Action of distilled water. After being placed on iroi 
for one night (either at 2!)“, or at ordinary tern 




peraturo) drops of distilled water show the phenomeni 
illustrated diagraramatically in Fim. 1 and 2. I 
crinkly ring (brown oh the outside, dark green «n th 
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• c<i(le) occurs all rouud the drop very close to the 
.li'c, and a thin brown membrane extends over the 
,>j) of the drop; outside this membrane there is a 
l urow ring of liquid, below which the metal is quite 
.ii.ittacked. Within the membrane the steel is dis- 
iiictly corroded ; the ground of the metal is also 
oered with a loose deposit, green below' and brown 
liove. 

'I'he probable explanation is as follows. Close to 
ho (slge of the drop where oxygen has direct access 
I, the metal, the direct production of an oxide film 
n curs, which, being formed in Mtu, is protective; 
.. tore it has reached the thickness sufficient to .show 


ri-.t Alkalln* 
Liquid (Iron 
Uiworrodad) 



Pofafisium ehhu'ule, first starfe, sr.Hwn. 
FfU. 3. 


hii finst interference-tint, this film ceases to grow 
iiftlier. Naturally the protected (ennobled) iron is 
■ ithodic towards the iron in the centre of the drop, 
I) w'hich oxygen does not dtlfuso so readily. Therc- 
nre, aaodi(! attack will proceed everywhere except 
list around tlie margin of tin; tlrop, and this attack 
aill proiluce ferrous hydro.xide —a sub,stance, which, 
IS pointed out by Whitman, Russell, and others, has 
n('ryp(5rcoptiblc solubility.® Where the ferrous hydr- 
.\idc comes in contact with diffusing oxygen, it is 
ixidiscd lir.st to the green interniediato oxide, and 
then to the brown fci’ric hydroxide (or hydrated 
>';idc); thc.so conqxmndsare much less soluble, and wdll 
ippear as a precipitate (or perhaps to some extent 
11 colloidal solution), and since they ar<! formed, not 
II ■lilu, but at an appreciable distance from the 
iietid, they will not be protc'ctive or closely adlieient. 
\ large (piatdity is formed close hi th(! surface of the 
iictal, and by its formation helps to absorb diffusing 
jxygen and thus to kei;p the surface below it aiuKlic. 
here is naturally a special amount of bu’ric hydroxide 
inned close to the edge at the junction betwaam the 
M'.ited and un.aerated areas, and also over the surface 
F the drop. 



JmoirodeJ Corroded UMortodod 

Pijhi-Mutuin chlonth', su'oiul .v/aj/r, 
J''i«. t. 


. I rliuii (if y j 10 jiotasmuni (Moridc. T)ro|).s of this solu- 
I i<m jplaced on iron or steel give—as shown in previous 
I'ipers—ferrous chloride i)> the central (anodic) 
l‘■a■ti()ns, and alkali in the peripheral (cathodic) por- 
I "ns A ring of wdiite cloudy ferrous liydro.xide 
ippears where the ferrous chloride and alkali meet, 
eid this soon turns brown ; finally a complete but 
'diiii mombrance of ferric hydroxide covers the 
'"[I of the drop (Fig. 3). 


* AflpxtnIIng to W. O. WhitmMi and B. P. Kuwell (J., Iflt4, lOTTa ferrotu 
■ druxlda Is tuflolsuUT soittbis to tit« tiui ph vsiiK ot mter I om pn T 
'' ru 9-5. ,. 


The most remarkable fcatun' of the action is that 
the drop tends to spread during the corrosion process. 
Five drops having an initial diameter of ()•() to 1-0 cm. 
were placed on steel; after a fiwv hours each drop 
(Figs. 4 and ff) was surrounded hy a circular patch of 
moisture upon the metal; over this paloh tlie, metal 
was covered with a thin film of alkaline lapiid, and 
assumed a darkish appearance duo to the dampness ; 
a ring of small drops of alkaline liquid (about n-07 ciir 
in diameter) surtonnded the large dro}). The metal 
was quite uncorroded over this ouh-r area ; all the 
corrosion whieli had occurred was confined to the 
portion within the membrane, 'the diameter of the 
dark, damp circle was about 1-3 to 1-4 cm. after 3 
hours, and 1-8 to 2 () cm. after 24 hours. 

The cause of the spreading wars clearly duo to the 
formation of alkali, it is easy to show tliat a drop/)f 
caustic alkali platicd on emery-treated steel imme¬ 
diately spreads itself out over the surface as a thin 
film. When, therefore, a drop of jMitassium chloride 
solution is placed on steel, as soon as any serious 
amount of alkali has been formed at the edges a 



similar 8prca<ling occurs. Since the alkali is hygro- 
sco))ic, this film commences to absorb mohfure from 
the atmospliere, giving rise to distirud. small drops of 
strongly alkaline li(iuid. Wliere these are close to 
the original drop, they merge with it, adding to the 
area covered liy it; w'heie tliey arc prodiiccil further 
from the original drop, they remain as independent 
droplets. 'I’hat condensation plays an im])ort.ant 
part in the (mlargciiumt of the original drop is manifest 
from the fact that the enlargement was much less 
marked in the cx})eriments conducted in the ther¬ 
mostat than in those carried o\ii at variable 
temperature. 

The ])rod\iction of multij)le membranes was fre- 
(lucntly observed, and is a natural consequence of 
the sp'nviduig. In the early stages, tlm portion of 
the iron just within the edge of the drop itself is 
cathodic, and the first hydroxide wall is in the i)osition 
indicated in Fig. 3. When the thin film of alkaline 
liquid has been formed over the surrounding iron 
(Fig. 4), this represents a jwrtion far more accessible 
to o.xygen than any part covered by the drop proper ; 
consequently the xvhole part below the drop nt)w 
beopme* anodic and a fresh membrane appears, 
rou^ly' covering the area of the original drop 

D 3 
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(Fig. fi). The gradual extcMion of the liquid out¬ 
wards causes the formation of wrinkles on the thin 
membrane covering the original drop. 

'Phe formation of this thin membrane over the top 
of the drop ’vac the .subject of special ex])eriment.s. 
When a portion of the litpiid from the inside of the 
memthane was withdrawn by means of a glass tube 
drawn f)ut to a fine point, and placed on a glass plate, 
no fresh membrane apjs’arecl over the surface. This 
showed that the nieml)ranca formed upon drops 
j)hvced on iron do not re]>resent an oxidation ])roduct 
of the anoflie ferrous chloride, but are j)rodueed by 
the preeipilation of that salt by the alkali formed in 
the ])eri|>heral imrtions. 

WrinVIt* 



J\riiifiiiium rhlori.fie, third utage, atiction. 
Fig. 0. 


paring the results of the three series of experiments. 
In each series, four squares of metal were exposed to 
each of the four solutions used, making 16 squares 
in all. When the vessel was opened at the end of tha 
experiment, each drop (and the rust contained in itd 
was washed into a test-tube, a glass rod with roundeif 
end being used to loosen the corrosion-produet ■ 
2 c.c. of dilute hydrochloric acid were added to eacP 
ttibe and, after dissolution was completed by warming,^ 
hydrogen peroxide was added, and the whole heatei 
until oxygen ceased to bo evolved. The liquid ii: 
each tube was made up to 2.50 c.c., and 6 c.c. wery,'' 
then drawn out and added to 1 c.c. of 10% pot.*' p 
slum thiocyanate ; in another vessel 1 c.c. of 1(‘ 
potassium thiocyanate was placed, and standard ii' . 
solution (1 c.c. = O-Ol mg. ferric iron) was run in' 
match the colour, water being added to both voss^ 
to give an appropriate dilution ; the requisite num ^ 
of C.O., divided by 2, gave the number of milligra ’ 
of iron in the drop in question. 

The results obtained were:— ® 


When the thin membrane over the top of the drop 
is Washed away by a gentle stream of water, so as to 
leave the truncated remains of the chcular wall, it 
is seen that—in addition to the formation of the' 
membranous hydroxide—the ground of the centre 
of the tlrop is covered with a thin, dark deposit 
(brown on tlm top and green below), beneath which 
the steel is distinctly corroded. The deposit is pro¬ 
bably not a direct anodic product, since it is quite 
loo.se, and can bo rubbed away readily with the 
fing era. It is probable that since the solution contains 
OH' ions in addition to Cl' ions, a certain amount of 
fijrrous hydroxide is produced anodically, as well as 
ferrous chloride ; this yields the green and brown 
deposit by oxidation, and the change itself helps to 
prevent access of oxygen to the metal below. 

Action of N /lO (ill /20) potassium sulphate, and 
NjW jiolassium nitrate solutions. Drops of the.so 
solutions gave results which were almost exactly 
similar to those obtained with j)otassium chloride ; 
the formation of the ring of hydroxidi!, developing 
into a membrane, and the spreading out of the drop 
as a dark, <lamp patch with inde[)endent small 
droplets of alkaline liquid were, plainly shown. 

Quantitative experiments with distilled wafer and 
jxdassium, chloride., nitrate, and sulphate. Although— 
owing to the familiar variation which occurs from 
point to point on all samples of shcet-mctal in regard 
to susceptibility to rusting—it .seemed hopeless to 
expect that all the drop.s of a given liquid would 
di'velop exactly the same amount of corrosive action, 
it seemed worth while to (.arry out some quantitative 
deU'rminntions on the amount of iron rusted by drops 
of dill'erent solutions. 'I’liree .series of experiments 
were carried out in a thermostat at 29-2“, one for 
61 hours, one for 18| hours, and one for 48f hours ; 
these “ nominal ” times were measured from the 
instant of placing of the spetnniens in the thermostat, 
and no account was taken of the initial time taken in 
placing the drops on the metal; the initial dis¬ 
turbance due to this cause, together with the time 
required to bring the specimens to the temperature 
of the thermostat, mu^t bb borne in nund in com¬ 


Time from momoiit of Introductloa ? 


Into thonnotitat 

.. C| Urn. 


18^ hrti. 


48} hr* 


mg. 




mg. 8 

Distilled water 

026 


0*78 


0*96^ 


030 


0-77 


1-47 8 


0-26 


0-75 


1-47 9 


0-25 


0*70 


1-40 , 

wyiOKCI 

. .. 0 


101 


3 r>o ^ 


0-65 


210 


2-57 ^ 


0-66 


2-00 


3 25 , 


0-60 


104 


512 1 

iV/10K,SO. .. 

. .. 0-71 


2-22 


3-26 1 


0-73 


207 


8-27 . 


0-77 


2*15 


4-86 » 


0 77 


107 


805 

JV/lOKNOa .. 

0*80 


2-08 


800 


0-75 


264 


802 


0 82 


2-82 


8-57 


0-77 


2'8& 


8 07 


Owing to the expected variation between the : 
amounts of iron oxidist'd by drops of the sanif : 
liquid—especially in the longer period experiments— 
it is impossible to draw .very exact conclusions. 
But there is no doubt that all three salts, in the 
concentrations employed, very distinctly stimulate) 
corrosion, and that there is no very marked dillerenc ! 
between the stimulating pow'er of the three. j 

Action of N/lO (il//20) sodium carbonate. Man ’\ 
of the drops of sodium carbonate solution placc' 
on steel produced no visible alteration after i 
few days at ordinary temperature; the drops 



Sodium carbonate, ueciion. 
Kia. 7. 
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remained clear and colourless, and the metal surface] 
was bright and unchanged. Occasionally, however.! 
at some one point within a drop, marked local attackj 
would take place, although elsewhere over the surface) 
in the same drop, the metal was unchanged ; fron*] 
this one point, the attack would gradually extendj 
outwards, as described below. Wherever locali 
attack occurred anywhere within a drop, marked) 
spreading of the liquid was observed allround the s 
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go of that drop, no doiibt owing to the formation 
ilkali hydroxide (Figs. 7 and §); there was no 
iiuling at the edges of those drops within which 
local attack took place. 



Daik Brown 
Mrmbrane on 
Metal 
Corioded and 
Oaikaned Below 


tSodium carbonate, plan. 

Flu. 8. 

Inly a fraction of the drops of N/lO sodium 
lionate solution caused local attack in the manner 
cribed within the period of the experiment; the 
lility to local attack, however, increased conskler- 
y when the solution was diluted. In the following 
ieriment, drops of solutions of 9 different concen- 
tions (115 drops of each) were placed on steel sheet 

i the water-sealed vessel, and were uncovered and 
mined at the intervals shown below. 

'lie number of drops of each concentration which 
wed local attack at each examination is indicated 
1 the following table ;— 


No. of drops showing local attack after 


jiucon- 
r.iliou. 
11 N 
) 09 S 
1 OS s 
I 07 .V 
I or. .V 
I or, .V 

I 04 iV 
u:t iV 
0'.t .V 
•01 N 


I 

hr. 

0 

u 

0 

0 

u 

0 

0 

0 

0 

12 


hra. 

0 

0 

0 

0 

(1 

I 

B 

11 

12 

12 


hrs. 

0 

0 

0 

0 

0 

4 

0 

12 

12 

12 


4 

hrs. 

0 

0 

0 

0 

8 

12 

12 

12 

12 


hrs. 

0 

U 

0 

0 

5 

12 

12 

12 

12 


0 

hrs. 

0 

0 


9 

12 


12 

12 


7 

hr». 

0 

0 

0 

0 

2 

10 

12 

12 

12 

12 


8 

hrs. 

0 

0 

0 

0 

2 

11 

12 

12 

12 

12 


24 

hrs. 


12 

12 

12 

12 

12 


<•8 

hr». 


6 

10 

12 

12 

12 

12 

12 


Total nuii'ber of drop# of each concentration -12. 


Not only does the initiation of local attack occur 
Hery much more quickly in the dilute solutions, but 
the rapidity with which tlie attack spreads out from 
the original starting ])oint is much greater where tlio 
ooncontration is lowest. . 

'I'he initiation of local attack also appears to be 
liivoiii'ed by the addition of potassium chloride or 
other salts. In one experiment ten drops of A'/IO 
.Miilium carbonate, and ten drops of JV/10 sodium 
carbonate containing 1/100 of its volume of A'/IO 
potiissium chloride were ])Iacecl close togetlicr on 
I sheet of iron in the water-sealed vessel. After 
.51 hours, they were examined, and it was found 
I hat one drop containing potassium chloride 
howed local attack ; all the others were unchanged. 
\fter hours, 7 out of 10 drops containing potassium 
hloridc showed local attack, but only one out of the 
lo free from potassium chloride. 

The Tiability to local attack is not seriously in¬ 
creased by addition of similar small quantities^ of 


sodium bicarbonate ; on the other hand, drops of the 
liquid made by mixing equal amounts of N /lO sodium 
carbonate and A^lO sodium bicarbonate produced 
rapid marginal attack ; out of 14 drops, 7 showed 
this phenomenon after 11 hours, ami 12 after 0 hours. 

To test the effect of carbon dioxide, 20 <lrops of 
N /lO sodium carbonate were placed on a steel sheet 
in the water-sealed vessel; after one day only two 
showed local attack. The sheet was then exposed to 
a stream of carbon dioxide for two minutes, and was 
returned to the vessel; after two days it wiis again 
examined, but tliere was no further case of local 
attack. 

Quantitative experiments showed that where no 
breakdown had occurred, the amount of iron brought 
into solution in a <lrop was extremely small. Thus 
three drops of N /lO sodium carbonate, after standing 
on iron for two days at the ordinary tcmiperature, 
contained ()-(!(}3, O’OllS, and (MKI4 mg. of iron respec¬ 
tively. Three drops placed on iron at 27'’--29“ for 
one day showed a local breakdown in every ease, 
and at the end of the time contained 1-72, 1-50, and 
l'7r> mg. of iron ; tliis is a larger amount than was 
obtained with three drops Of distilled water in tlio 
same vessel (l-O, 1-0, and l-.'iS mg.). 

In the great majority of cases, tlie local attack 
set up in drops of sodium carbonate solution com¬ 
menced at the edge of the drop, and extended 
gradually ; the area, .mdergoing attack in this case 
had the form of a triangle with curve.! sides (Figs. 7 
and 8); a triangular dark brown raenihranc formed 
over it, on the surface of the droj), whilst the sides ■ 
were completely cased in by nearly vertical walls of 
light brown morahranous matter. Outside this 
triangular “ box,” the stool was quite unchanged ; 
inside the “ box,” the metal was corroded, and 
coverc'd with a thin dark grey, rather adherent 
deposit, which remained even after rubbing. 

In a few cas(!S the attack commenced in the centre, 
and a saek-like cylinilrioal membrane then arose 
from the point undergoing change. Drops con¬ 
taining much potassium chloride (made by mixing 
equal volumes of iV/l9 sodium carbonate and 
N /I(i potassium chloride) produced zonal phenomena, 
nicalling those which ajipcar with drops containing 
potassium chloride alone. The central portion of 
the steel became covered with a green deposit 
surrounded by a brown ring, atxl around the edge 
was a ring of clear liquid below which the steel was 
unattacked. Evidently the. central (unaerated) por¬ 
tion was anoilic, and the direct anodic jjroduct was 
ferrous chkuide, yielding both hydroxide and carbon¬ 
ate by precipitation. 

Action of N /lO (ill/30) sodiumphonphalc (NajHPO^). 
Sodium phosxjhate behaves in the same wav as 
sodium carbonate, but it is a more efficient inliihitor 
of corrosion, as tlie film breaks down less frequently. 
Four drops placed on steel for 48 hours at ordinary 
temperature remained at the end of the time quite 
clear and unaltered ; the steel was unchanged in 
appearance. Analysis showed that the droiis con¬ 
tained respectively only 0-004, 0‘004, 0-005, and 
0‘005 mg. of iron. 
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Throe more <lrops were placed on steel, nnd 
(•xj)OHe(l in the thermostat at 2!)-2’ for 24 hours. 
Of these, oi»^ showed (totnplete breakdown of the 
tilni, and contained O O") mg of iron at the end of 
tlie ]ieriod. 'J'he otlier drof)s prfKiuewl no apparent 
ehangci ; one contained ()■(«).■> mg. of iron, whilst in 
the other iron w'as scarcely detectable. 

In another experiment, three drops wen^ kept on 
steel for a day at 27 - 2!) , and euu.sed no visible 
alteration in the metal ; tlie drops only contained 
O-Ilttr), 0 and mg. respectively at the end 

of the test 

Action of A'/lO {.1//2b) pola-otium ihromttc. 
Drops of this soluti<in produced no visibk- change 
upon the iron, .and the actual anmmnt of irot\ which 
jyassed into sohition was very small. 'I'wo drop.s of 
the solution plaei'd on iron for oiu! day at 27’-2fD 
wer(! found at the end of that time to eontaiir O ItttlS mg. 
of iron ('ach. Kvidently the priyte< tive film produced 
is highly citieient. 

No local breakdown of this iiroteetive layer was 
ever obs('rv<‘il with pun' |>otas.sium chromate ; cx'en 
the ndtlitioii ol small amounts (I /lOO or 1/10 volume) 
of A'/IO potassium ('Idoride jyroduced no failure. 
Howevc]-, when drops of a solution made by rni.xing 
equal voluim-s of .V/IO potassium chloride and 
A'/IO |)otassuim ehromab' were jilaeed on iron, brown 
spot.s appearc'l within live minutes, at the, e.vtreme 
edge of the drojis (often .‘1 or 4 spots on each drop), 
aiui the brown std)stanee fairly quickly extended 
inwards over the surface of the drop ; after a time 
it could be .seen that a eotttpleto " box had been 
formed by the iron hydroxide membrane, similar to 
that produced with so<liuin carbonate, e.xeept that 
it had a rounded rather than a triangular form 



chiofiiiiU, plan. 
Kk;. 9. 


(Fig. !)), Inside the box, the liquid contained 
feiTous salts, and the iron was notably attacked ; 
outside the box there was no attack ujion the iron, 
and the li(|uid remained clear, but near the advancing 
edges of the box, the yellow colour of the chromate 
(lisappoarc'l, indicating |)rob.ibly that the chromate, 
and not merel\ dissolved oxygen, wus acting as the 
oxidising depoluriscr at the cathodic places. In some 
cases, the attack I'ommeneed not atythe edge, but at 
some point in the centre, the cyliildrical form of 
“ box " being produeetl .. . e ; 

Jt was noticed that where a mixture of chromate 
and chloride was placed on a sheet, of steel covered 
with small rust spots, marked local attack often 
occurred below the rust, through which jiale brown 
tumours of hydroxide gtew up rapidly. Possibly 
the chromate failed to diffuse rapidly through the 


porous rust; if so, the conditions below the ruai 
would become ideal for anodic attack. 

The addition of an equal volume of N /lO potassium 
nitrate to A’/lO potassium chromate was also founi’i 
to be capable of producing marginal breakdowr’ 
but the attack spread inwards very much less quick!,- 
than where potassium chloride wa.s used. Solution 
eontaining jiotassium sulphati' along with potassiun 
chromate acted still more slowdy. After 24 hours 
there were only tiny brown specks on the edges of 
the drops, although drops containing an equivalent 
concentration of cliloride had in some cases beconp 
half-covered with membrane within this time, t 
all cases of “ breakdown,” spreading was noticc.- 
where there was no breakdown, there was i- 
sprcadiiig. >- 

Cdiine. of heal brcalcdoivn of protective, films. It* 
not dillioult, in a general way, to offer an explanati" 
of the behaviour of sodium carbonate, phosphn ® 
and chromate. In a drop of pota.ssium chromate*' 
protective film will at once be produced by diri** 
chemical oxidation, and will inhibit electroehemiD 
action. In a drop of sodium carbonate, or pho.spha‘‘ 
electrochemical action may commence raomentari® 
but the anodic product will be insoluble, and if it** 
adherent the anodic action is likely soon to becoi® 
very slow ; even if the anodically produced skin is 
itself entirely protective, oxygen diffusing to t® 
surface is likely to render complete the passivity. * 

But now suppose that at one place the protectij^ 
film fails to adhere to the metal, but forms a loof , 
porous diaphragm over it, the contrary result w- ^ 
be jiroduced. 'J'he diaphragm will shield the uudeJ' 
lying surface from oxygen, and thus stimulate the 
continuance of anodic attack ; the shielding of the 
metal from oxygen will be jiartly mechanical, but. 
since ferrous carbonate is an oxygen-absorbent, it 
will also be partly ebemical. Furthorinore, to some 
extent, a loose, jiorous skin may act as a semi- 
permeable membrane, and the concentration oj 
sodium carbonate, sodium phosjihate, or potassiun 
chromate below it may soon come to be less than ii 
the main jiortion of the drop ; if so, a eonsiderabl 
amount of the comparatively soluble substanei 
ferrous hydroxide, will be fonued as the imniediati 
anodic product, although it will bo eouverted intc 
ferric hydroxide, carbonate, or phosjibate further out 
from the place of formation ; if the solution contain 
chlorides, the freely soluble ferrous cldoride will be 
formed as the anodic product, and this fact repre¬ 
sents one reason why the presence of chlorides 
facilitates the local breakdown of the film. It must 
also be remembered that many other protective 
films («.</., the oxide film formed on an aluminium 
anode polarised with an external E.M.F.) are iicrvious 
to (ir ions, and tend to break down in the presence 
of chlorides. Iron provides an analogous case; 
chlorine ions readily cause local breakdown of the 
film, JJDa' ions aiipear to bo distinctly less effective 
in piercing the jirotective layer, and SO 4 '' ions have 
still less pow'er to produce that result. 

It is clear, therefore, that if at any point the 
film once becomes non-adherent, anodic attack i^ 
likely io be stimulated—jrather than obstructed- 
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that point, and corrosion, when once initiated, 
11 continue apace; from this point, the loosening 
the film, and therefore the area susceptible to 
lodic attack, may gradually extend. We have 
ill to consider what might cause the skin locally 
become porous or non-adherent. As pointed out 
• the author in previous papers,*® the manner in 
lich the corrosion-product will cling to the surface 
11 be determined largely by the relative values of 
e interfacial energies between the metal, liquid, 
id corrosion-product; even where the corrosion- 
oduct is normally protective, some local peculiarity 
the surface of the metal may easily cause a change 
the character of the ailhesion. Particularly is this 
iiige expected to occur at the edge of the drop, 
icre (as suggtisted by Bengough and May**) the 
Tosion-produot may sometimes adhere to the 
-liquid interface instead of to the liquid-metal 
•lirface; it is significant to notice that, in the 
■at majority of cases, local attack does actually 
nmenco at the edge of the drops. 

It was thpught that possibly the presence of grease 
ght inerease the chance of non-adhesion ; but 
tempts to increase the liability of the metal to local 
?akdown by means of the application of vaseline 
VO negative results. It was also thought that jtos- 
>ly particles of metallic dust might be the cause of 
e breakdown ; but experiments sliowcd that paits 
[ a sheet which had not been " wiped ” afb'r the 
lal grinding with emery were no more susceptible 
I local breakdown than those which liad b(H;n 
loroughly freed from dust with fdter-paper. The 
•lion of rust in stimulating local action in mixtures 
chloride and chromate has already been referred to; 
seems possible that sub-microscopic crannies of such 
irrow dimen.sions as to allow chlorides to enter more 
adily than ehromatt's, carbonates, or phosphates 
ight act in the .same way. 

Sodium carbonate, sodium phosphate, and potas- 
um chromaU> have all been u.scd in anti-corrosive 
•eparations, water-treatment mixtures, boiler com- 
lunds, etc. All these salts greatly reduce corrosion 
I long as there is no breakdown in the protective him 
oduced ; but they i)roduce localised coirosion (the 
ost dangerous of all types) in the event of a break- 
)wn. Such rp,s\dt8 serve to exidain the distinctly 
)ntradictory statements often found in literature 
garding the (iffect of these substances on corrosion, 
ul show liow carefully any process of corrosion- 
revention which dei)ends on the formation of a pro- 
■etive him must be tfssted, before it is put into tech- 
ieid use; a comparatively small alteration in con- 
itions (c.g., the access of chlorides, or the presence of 
1 air-space) may sometimes greatly increase the 
robability of a hlm-breakdown. tihromates seem 
I produce a much more reliable protective him than 
u'bonato or phosphates, but in the event of local 
reakdown the corrosion may bo very rapid, since in 
H' presence of chromates it will not be limited by 
10 rate of supply of oxygen. 

Action of A'/Ui {Mj‘M) potassium ferricijanidc. 
'tops of this solution placed on steel turned slightly 
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greenish after a day, but remained clear and without 
visible action on the rnetal. On washing away the 
solution, a very thin, pale blue film was left over the 
area occujiied by the drop (barely visible until the 
specimen was held in a favourable iiosition to the 
light). This him was sulhciently adherent to resist 
the action of a water-jet, but could be largely rubbed 
off with hlter-papcr ; the him consisted of Prussian- 
blue. In addition, there were in some eases a few 
more distinct spots of blue at the <‘dge of the drop, 
suggesting local bivakdown of the protective him. 

The addition of a trace of chloride greatly pro¬ 
motes the action of fenicyanide on iron and steel. A 
N /lO solution of potassium fcrricyanide to which 1/100 
volume of potassium chloride had been addetl, 
turned green within 2 minutes of being jdaeed on the 
iron surface. After a day the centric of the drop was 
full of a blue, stringy precipitate, whilst around this 
there was a brown coloration due to a smaller amount 
of a line precipitate (no membrane) ; at the edge of 
the drop the liquid was jrerfectly clear. A good deal 
of .spreading was noticed, indicaU-d by the formation 
around the original drop of a dark, danif) circle with 
small droplets on it. Here we evidently have an 
ordinary case of electrochemical attack ; at the edges 
(aerated) the cathodic product.!,s alkali, which causes 
the spreading, whilst in the interior, the immediate 
anodic product is ferrous chloride, which yields 
ferrous ferricyanido by jirecipitation ; beixig formed 
at a sensible distance from the metal, this precipitate 
is naturally not protective, but may even lu)lp the 
anodic reaction by absorbing oxygen. 

Action of Njh) zinc, sulphate. Drops of zinc 
sulphate solution placed on steel })rodueed no men)-; 
brane, but a greyish-buff deposit appeared over the 
ground covered by the drops ; there was distinctly 
more dcj)osit round the edges of thc>lro]>a than in the 
centre—in .striking contrast to most other eases of 
dTOj)-corro8ion. Much of the deposit could bo rubbed ' 
off wdth the fingers, but there remained an adherent 
layer, brownish-grey at the edges and gradually 
passing to purer grey in the centre. This was 
partly <lissoivcd, partly loosened, by sodium hy¬ 
droxide solution, and after treatment with that re¬ 
agent, rubbing revealed the bright steel below. 

The exjdanation of the action of zinc sulphate 
would appear to be as follows. The ju imary armdic 
product must be a soluble salt (ferrous sulphate), 
but the cathodic product will be sparingly soluble 
zinc hydroxide, which will appear mainly around 
the edges of the drop. In the outer part to which 
oxygen can ]ienetralo most easily, zinc hj'droxide 
nuiy react with tbe ferrous sulphaU-, partially pre¬ 
cipitating iron as ferric hydroxide, and thus the 
final insoluble product will contain both zinc and 
iron hydroxides. 

Tivc drops of zinc sulphate solution placed on 
iron for 24 hours at 29° contained 0-17, 0-12, 0-17, 
0-30, and O-IO mg. of iron ; three drops of distilled 
water acquired 1-0, 1-0.5, and 0-95 n)g. in the same 
time. It would seem that the insoluble cathodic 
product (zinc hydroxide) prevents the access of 
ojfygen to the outer part of the metallic suyfaco, 
and thus retards corrosion, notwithstanding the 
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fact that tho anwlic product is more soluble than 
in the case of distilled water. 

Action of N /lO nickel sulphate. Nickel sulphate 
produces a similar elTect t<j zinc sulphate, but the 
deposit—which is mainly to bo seen around the edge 
and least in the ccuitre —is rich brown instead of 
buff in colour; the deposit is rnucdi less elo.sely 
adherent than in the c'as(' of zinc sulphate. Possibly 
for this reason the amount of iron taloui up by the 
drop is gnaiter than in the case of zinc sulphate ; 
six dro[)s after 24 liours at 29 ’ contained 0-7.'i, 0-55, 
O-oo, (l ilO, an<l ()-S2 mg. of iron respectively. 

< 'Uissifimlioti and summary. 

'I'lie corrosion of iron or steel by a drof) of aq\ieous 
liquid depends it\ most eases on electrochemical 
action between the central, unaerated area, which 
becomes anodic, and sutfers attack, and the peri¬ 
pheral, n<‘rated (sirtions, which become (iathodic, 
and in genr-ral reniuin unattacked. 'I'bo velocity 
of attack dcpeiuls largely on whether the anodic 
and cathodic products are .soluble or in.solublc. Tn 
the case ol jaire water, the anodie product, ferrous 
hydroxide, is perceptibly soluble, and spreading 
outwards becomes oxidised at the, junction between 
the ai'iated and unaerated regions, yielding a brown 
ring of the nearly insoluble ferric hydroxide, w'hich 
extends over the top of the drop as a membrane. 
The action of salts (in -V/10 concentration) may 
1)1! classilicd as follows :— 

(I) iSidls like jwtassium chloride, potassium sul¬ 
phate and jiotassium nitrate yield a soluble anodic 
proiliict (ferrous chloride, sulphate, or nitrate) 


and a soluble cathodic product (potassium hy- 
droxide), and increase the velocity of corrosion; 
where the ferrous salt and alkali mingle, a ring oi 
ferrous hydroxide, oxidising to ferric hydroxide 
appears, and extends as a membrane over the 
surface. Outside the membrane the iron is uni 
attacked, but the fonnation of alkali at the periphe‘‘* 
(cathodic portion) causes spreading of the liquid. 

(2) Salts like zinc suljrhate yield a soluble anod® 
product, but an insoluble cathodic product (zii*^! 
hydroxide), which shields the cathodic area fro°; 
diffusing oxygen, slightly diminishing the rate '* 
corrosion. 

(3) Salts lilco sodium carbonate, sodium phr,_ 

phate, and potassium fe.rricyanido yield a solub 
cathodic product and an insoluble anodic produ^_ 
which forms a closely adherent protective ski^ 
usually invisible, over the rnetal. In such casi^j 
corrosion is almost prevented ; but occasionally ^ 
certain points, especially at the edge of the dri^ 
the film fails to atlherc, and at such points mark jj 
localised anodic corrosion occurs ; this breakdov. 
occurs quite quickly in more dilute solutions f 
sodium carbonate. ^ 

(4) Potassium chromate causes passivity even 
the parts to which oxygen cannot dilfuse ; )g 
differential-aeration currents are set up, and thcq 
is practically no corrosion. If, however, chloridg 
also are present in lai'go quantity, the protectixj 
film breaks down at the edge, and serious localise.j 
corrosion will result; nitrates act more slowdy that 
chlorirles in causing the breakdown of the filnj 
whilst sulphates are still less active in this respect. 
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IE VISCOSITY OF SYRUPY CONDENSA¬ 
TION PRODUCTS OF PHENOL AND 
FORMALDEHYDE. 

BY ALAN A. DRUMMOND. 

niformity in composition and properties ot the 
ilied material is an essential in the commercial 
luction of synthetic resins, especially such as are 
lined from the condensation of phenol and form- 
hyde. Such uniformity can only be effectial 
jystematic control of the manufacture from its 
al stages. Methods based on chemical analyses 
i been indicated for application to the raw 
>rials and the aqueous liquors involved (Ormandy 
Craven, J., 1923, 18t), but it is recognised that 
iderable difficulty exists in checking effectually 
constancy of composition and condition of the 
lensation products in their viscous syrupy form, 
j deal with th(‘So syrups physical methods natur- 
suggost themselves. Attempts have been made 
ontrol the condensation by ob.servations of the 
ige in density (Jablonower, J. Araer. Chem. 8oc., 

!, 35, 811), but beyond a certain point in the 
■sc of the condensation don.sity is of little use in 
icling differences in the condition of the .synq), 
las, however, been shown generally (Batsehinski 
others, see “ Fluidity and Plasticity,” Bingham) 
It the rate of change of viscosity is very much higher 
in that of density, and consequently vi.scosity 
lues offer a delicate means of control in factory 
)co8sea, and particularly has this been found to bo 
! case in the manufacture of formaldehyde condim- 
ion products. It can be shown that in a .series of 
alensation syrups having practically identical 
isities, one syrup may have at least three times 
■ viscosity of another in the series. 

It is the intention to indicate briefly here the 
thods which have been usefully employed in the 
asurement of the viscosity of condensation syru]>s, 
1 to give certain figures obtained, and the deduc- 
ns made therefrom as to the physical character 
condensation syrups. 

i''ery little reference can bo found in the‘literature 
the viscosity of condensation products of phenol 
1 formaldehyde. Van Voorhout (Chem. Weekblad, 
iO, 17, 2) draws conclusions as to the condensing 
ivcr of various catalysts from a study of the vis- 
-ity of the reaction mixture, but does not quote 

Y figures. R. S. Morrell (Third Report on Colloid 
emistry, 1920, p. 113) calls attention to the neccs- 

V for the study of physical constants in relation 
synthetic organic colloids such as the phenolic 
ixymethyleno rosins, and states that viscosity, 
ation, relaxation effects, and dielectric properties 
await investigation. 

Where accurate absolute ■values are required the 
ling sphere viscosimeter is of particular valui; 
bson and Jacobs, Chem- Soo., Trans., . 1920, U7,^ 


473) and was used in the inve.stigation of these 
syrups, castor oil being employed as calibrating liquid. 

The usual air-bubble viscosimeter of the varnisli 
maker is not altogether satisfaidory for general use, 
particularly where more viscous liquids are con¬ 
cerned, although in the hands of the experienced 
varnish foreman it serves as an excellent guide, is 
readily applied and is simple in constnietion. In this 
connexion, attention may bi- drawn to an improved 
factory viscosimeter used by E. 1. du I’ont de Nemours 
and Co., which has been described recently by Marasco 
(Ind. Eng. Chem., 1924, 16, 172), and is capable of 
development in many industries. 

Eor fairly rapid comparative determinations of 
viscosity of faidory products in the industrial con¬ 
densation of phenol and formaldehyde, useful results 
have been obtained by the adaptation of a method 
originally described foi^ u.so in controlling the prepara¬ 
tion of insulating varnishes of low viscosity (VVhalley, 
Analyst, 1919, 44, 288). It can, howo\er, be applied 
to liquids of viscosity at least as high as that of golden 
syrup. 

In this method the values obtained ajipear to have 
no simple relation to absolute viscosity. An attempt 
was maile to establish a definite relationshij) between 
th e.so values and absolute values obtainable by 
means of the falling sphere viscosimeter. Within 
certain limits of viscosity a smooth curve was arrived 
at, but beyond the.se limits the relation was uncer¬ 
tain. A rough working curve was, however, drawn 
from a large number of comparative determinations 
by the two methods. With this curve it was possible 
to obtain an ajiproximato idea of the absolute vis¬ 
cosity from results obtained with the Whalley method. 

In spite of the drawback .stated, the method was 
useful in works control, and gave satisfactory and 
concordant figures in routine use. It consists in 
immersing a definite portion of a microscope slide 
in the liipiid under examination, withdrawing the 
slide, ami w^eighing the residue on the slide after 
tlrainagc for a stated time. I’reeautions as to tem¬ 
perature and rate of w'ithdrawal are taken. It was 
found more convenient in using this method to 
lower the viscosities of the syrup samples by the 
use of a diluent to bring them within the region 
of greater accuracy. Aqueous glycerol (70%) was 
found suitable for this purpose. 

fl’he viscosities of mixtures of condensation syrup 
with glycerol are shown in Table I. with the value 
for castor oil added for comparison. 


TAItLE I. 

Cointioiiiltlon of naiuptc 
{l»arta by vtt.) 

Cotulvmaiion syrup. 70% Glycerol. 

100 0 
80 .. 20 

76 .. 26 

70 .. 30 

60 .. 40 

Castor oil 


Viscosity at 26* 0. 
Folses, 

JI2 

105 

6-6 

3-6 

20 

0-6 


i is more satisfactory, in viscosity work, for the 
^.^^tormined to be nearly the same as 
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that of tlio fluid used for calibrating the instruinoiit, 
whifli wan castor oil in this case. Now the vnlui' 
obUiincd with an addition of 2f)% of aqueous 
glycerol approxiiuatisl to the viscosity of castor oil 
(see 'I’able 1), so that this addition was standardised 
for all routine deterruinations of viscosity'. 

7’Ae mpi'nilurr rrhitioii and •if’'’' hearing on 

colloidal chararh r. 

A study of (he change of vi,seo.sity with tem¬ 
perature is of considerable value in certain industries, 
particularly that of oil, and where lubricating oils 
are eonceined. The various empirical fonnul.e 
eonnecting vi.seosity and tein])erature have been 
thoroughly iinestigatcd in this connexion (Herschel, 
.1, liid. Kng. ('hem., 1(122, 14, 715 ; Fortsch and 
Wilson, ihid., 1(124, 16, 7iS()). Bingham and his 
co-workeis lm\(> given the question close attention 
in their study ot fluidity’. 

U is freipiently found that the expression of 
viscosity as its rceiprocal (namely, “ fluidity ”), 
hel[).s to a more simple elucidation of relationshijis. 
Thus, the relation between fluidity and temperature 
of many chemical individuals appears an almost 
linear one, parlieularly at hieh (emj)cratures (Bing¬ 
ham, ' l'’luidity and Blast'city,'’ 1(122, p. lit.'!). 
Again, in eonne.vion with the .vi.seosity of oils, 
Oel.sehlager (/. \'er. deut. lug., llfbS, 62, 422) and 
Herschel (/or. cil ) have pointed out the value of 
the logarithmic diagram in a.seertaining viscosities 
at ditlerent tenqicratures. Herschel lias shown 
that the result of jilotting the logarithm of the 
viscosity against the logarithm of the temperature 
in ilegiees Fahrenheit is practically a straight line 
with a large number of oils, and also with a number 
of other substances both aqueous and nnn-aqueous. 

The viscosity-temperature relation.ship in these 
ea.scs is in accordance with the mathematical ex¬ 
pression du(' to Slotte (Beibl. Ann, J’hysik, 1802, 
16, IS2), i; ('/(c. I/)"; when a is zero the equation 
hccomes y e(Herschel, lor. cil , p. 717), which 
repre.sents a siraight line on a logarithmio diagram. 

Herschel diseus.ses tile n])plieation of .such straight 
line diagrams to the vi.seosity of oils and points out 
the signitieanee of using the Kahrenheit scale for 
expressing the tenqieratuie instead of Centigrade 
in that i( can he .shown to be equivalent to using 
the eorreet value of a in the foregoing equation. 

Bogarilhmie diagrams of this nature reveal 
abnormal eonililions in certain materials by departure 
from (he normal linearity’. A connexion has been 
1 raced belween such abnormality' and the presence 
of colloidal material in the substance under 
examination (Herschel, he. cil.). For instance, a 
sanqilc of Mexican fuel oil showed strong curvature 
on such a diagram, and the sample gave evidence 
of marked \ iseosity hysteie.sis, a phenomenon attri¬ 
buted by Diinstan and Thole (J. last, l‘etro^. Tech., 
1917-18, 4, 2t)l) to the presence of colloids. » Again, 
Fortsch and Wifeon (lor. cil.) have shown the same 
temlency’ to curved iine.s In the above relationship 
in the^^case'of heavy pet<|leum residues, and also 
“road'oil” from pressure fer, materials which might 
be suspected to contain oo|Wds (see Fig. 1). 


'I'hc possibility of colloidal character being : 
cated by the form of the logarithmic viscor 
temjierature graph is of sufficient interest to exar 
further with other classes of material. 



Seaton, Brobeek, and Sawyer (.1. Ind. Fug. Che 
1917,9, .45) hav’c, associated the viscosity'-tomporat* 
relationship with colloidal character in the case!^ 
varnishes. The shape of the cuiwe varies accord? 
to the presence or absence of highly polymerised oi 
Their observations are to bo received with cautii 
(H. H. Morgan, Ann. Repts., 1921, p. 339), sii ■ 
the type of viscosimeter used (Doolittle torsion) do 
not lend itself readily to the presentation of absoh 
values. It wa.s, however, thought to be of interest 
calculate some of thoir values on the logarithmic ba 
described, assuming that the Doolittle degrees , 
retardation, in which their viscosities are expresse 
are directly proportional to absolute viscosities, 
assumption which b perhaps approximately true 
the more viscous varnishes they examined are co 
sidered in the re-calculation of the linear relatiof 
ship on the MacMichacl torsion instrument, whif 
w'as true only above a certain minimum viscosit 
where turbulence and centrifugal forces becaft 
negligible (Herschel, J. Ind. Eng. Cheni., 1920, t 
282). 

It is interesting to (ind that the curves plotted fro) 
the figures thus obtaincri are in line with the observl 
tions made w'ith oils. A varnish containing a high| 
polymeriswl oil and considered to be colloidal (showiij 
Tyndall effect) is represented on the logarithrni 
diagram by a well-curved line, whilst the same vamia 
thitmed down somewhat with acid linseed oil, ml 
thus presumably sufficiently dispersing the colloid Kj 
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ni a inolocular or true solution, is reprcfscnted by a 
night line between 20'’ and OO'’ C. (see Fig. 2). 
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Fia. 2. 

nliitiriM and glues are of acknowledged colloidal 
aeter. Hogue. (“ Gi'latino and Glue,” 1922, 189) 
studii'd the visoosity-teniperaturo variation of 
le materials, and bi.s values plotted as loga- 
iiiH reveal a dcHnito curvature, both with bone 
hide. glue, (jurvaturo is also found with solutions 
elatin in water (calculated from the data of Davis 
Oakes ; J. Anier. Chem. Soo., 1922, 44, 477), 
in aqueous glycerol (calculated from data of 
iz; Kolloidchem. Bcih., 1915, 7, 1). It should be 
‘d that the curvature observed is convex to the 
rithmic temperature axis as distinct from the 
lavity with pure water and ordinary aqueous 
tions (see Fig. 1). 

ttention has been called to tbc foregoing general 
lidorations with a view to their jiarticular applica- 
to the j)roblem of the physical condition of the 
Icnsation products of phenol and formaldehyde, 
ves connecting temperature and viscosity of oon- 
itttion syr\ip have been constructed by three 
hulls : (1) where the viscosit ies are expressed in 
ilute units ; (2) where the viscosities aro‘expressed 
heir reciprocals (fluidities) ; (3) where the loga- 
ins of the viscosities are plotted against the 
rithms of the tcraporaturoa in degrees Fahrenheit, 
stiapcs of the curves (.see Fig. 3, Table II.) are as 

CVS :— 

) The viscosity-temiioraturo (Centigrade or Fah- 
cit scale) graph is hyperbolic in form, flattening 
considerably at temperatures below about 15° C. 

) The fluidity-temperature graph is ilofinitely 
od at low fluidities (high viscosities), becoming 
aptotic to the temperature axis, an effect to be 
■ed with most liquids (water, alcohols, mineral 
fatty oils,’ etc.). At temperatures above about 
!. a rapid fall in viscosity takes place with small 
vises in temperature. 


(3) The logarithmic viseosity-ti'nijH'rature grajih 
is practically a straight line when the temperature 
scale is Fahrenheit, and for a minimum range, of 
15 to 59 C., and its steep slope is onlv a|)proaehed 
by substances like heavy oils. Calculation of the 
numerical relation between viscosity and lenqierature 
of condensation syrup from phcnol'and formaldehyde 
(basic catalyst) on the basis of the linearity of tlic 
logarithmic curve leads to the formula :— 
ij=453 X 10**//!®“* 

where rj is the ab.solutc viscosity measured in ceii- 
tipoisos and ft is the temperature in degrei's Fahren¬ 
heit. 

TAlll.li 11. 

Temperature. VSfo»ll,y. fliil.llly 

r. I'uni'rf. I 1 vi'iciMit V III iHiisi'd). 

!•’> . . 2411 II 42 


In the earlier general discussion the possibility of 
deductions from the form of the logarithmic curve 
as to colloidal character was shown. On these 
grounds, and in view of the facts mentioned in the fore, 
going paragraph, it would appear that syruiis in the 
early stages of condensation of phenol and formalde¬ 
hyde (such as have been dealt, with in the pivscnt 
work) contain no ajipreeiable amount of colloidal 
matter. 


Lo 3 Icmpei stiite ( I | 



Fio 3. 


Physical character of condensation products in hath 
syrupy and resinous condition. 

In considering the physical and colloidal charac¬ 
teristics of the complete range of condensation pro¬ 
ducts of phenol and formaldehyde it is well to deal 
separately with (1) the initial syrupy jwoduct; (2) 
the intermediate soluble fusible solid resin ; and (3) 

n 2 
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the final infusiblo and insoluble resin. The data 
supj)iic(l in the work described above apply to the 
initial syruyiy product. 

One of the first products of the coiuhsnsation is 
hydroxybcnzyl alcohol. Van Voorhout (loc. cit.) 
was nbit} to separate and identify o- and p-hydroxy- 
benzy^ alcohols from the product condensed with 
basic catalysts. Moreover, amongst the products of 
an acid condensation the same worker was able to 
identify dihydroxydiphenyhnethant!. Both Baschig 
and Baekeland have shown that o- and p-hydroxy- 
bctizyl alcohols arc susceptible to polymerisation 
under the action of catalysts, giving first fusible 
solubk' resins and finally resins which arc softened 
by heat but do not melt, and are only slightly affected 
by .solvents. Jn the, light of Van Voorhout’s work 
it may be sujiposcil that this reaction consists in the 
condensation of the hydroxyben/.yl alcohols to form 
dihydroxydiphenylmethanc. Continued heating brings 
about polymerisation (Baekeland, J. Ind. Jtng. Chem., 
lOOit, 1, l.'iil) wliieh probably takes place simulta¬ 
neously with the later stages of condensation (Jablo- 
nower, loc. cit ), the physical state grailually passing 
from the mobih^ I'ondition of the fu.sed hydroxybenzyl 
alcohols to a viscous syrupy mixture with ultimate 
formation of a slightly plastic resin hardly affected 
by solvents. The final rosin would, following the con¬ 
clusions of Van Voorhout, consist of polymerised 
dihytlroxydiphcnyhnethane in solid solution in the 
normal dihydroxydiphenylmethane. In fact, it would 
then be comparable with the resinous or glassy forms 
of substances belonging to the group of iso-colloids, 
such as phosphoric acid or styrene, which in arriving 
at their solid forms pass through stages, gradually 
increasing in viscosity, of colloidal solution of the solid 
form in the liquid,’ both forms being of the same 
chemical constitution (Ostwald, “ Colloid Chemistry,” 
B)l!», p. 104). 

This jiicturo might bo considered to represent the 
stages of formation of the commercial hard, infusible 
and insoluble resin, such as transparent Bakelite, 
which fri-quently contains in addition re.sidue8 of 
free phenol (Herzog, Z. angew. Chem, 1921, 34, 97). 

As far as the initial syrups are concerned, from the 
conclusions summariswl above anil from the vis¬ 
cosity-temperature relationship,a working conception 
of their nature may be further developed. They may 
be looked upon as consisting of a combination of the 
following crystalline solid substances in a state of 
ordinary molecular solution :—o-hydroxybenzyl alco¬ 


hol, m.p. 82°; p-hydroxybenzyl alcohol, m.|) 
110° ; dihydroxydiphenylmethane, m.p. loS 

phenol (see Ormandy and Craven), m.p. 42-6 , m 
eluding a small percentage of aquTOUs and uncojl 
bined formaldehyde. The mutual mfluenco of ea- 
tends to lower the solidifying point and, owing to t^, 
rapid xish in viscosity as the temperature is decrease * 
crystallisation is permanently retarded. The retan 
ing influence of viscosity on the rate of crystelh^Y® 
has been studied in the case of liquids cooled helo 
their solidifying point, such as salol (Wilson, Fh- 
Mag., 1900,50, 238). The linear rate of crystelhsafii 
of salol measured in long glass tubes is found to bp 
the order of 1 mm. per minute, the viscosity of uri- 
ooolcd salol* at ordinary temperature being ah 
36 poises (see Fig. 1). The viscosity of the inr 
condensation syrup from phenol and formaldeh? 
(basic cstalyst) at ordinary temperature is aH 
four times this value. . , , ■ 

The presence of foreign matter is also knowi- 
depress the rate of crystalhsation of a substaff 
and this is attributed to adsorption. FreuniY 
(“ Kapillarchemie,” 1922, p. ^9) states that ^ 
lowering of the rate of crystallisation by iimmr 
depends on tlie amount of impurities adsorbed byp ’ 
crystals that are endeavouring to form. This o.e 
is undoubtedly contributory to the non-crystalli^ 
of condensation syrups. jj 

Sumimry. Vi 

(1) The applications of viscosity determinatior t. 
the manufacture of condensation products of fori . 
dehyde, are discussed. . 

(1) The relation between viscosity and temperah 
of the initial syrupy condensation product of phe* 
and formaldehyde, made with basic catalysts,® 
shown to bo a linear one when logarithmic values 
taken, and capable of expression by a simplificato 
of Slotte’s formula where t is in degre 

Fahrenheit. . ' 

(3) The interpretation of viscosity-temperatm 

relations in its bearing on colloidal character j 
applied to condensation syrups, and appears I, 
indicate freedom from colloids while in the imti 
syrupy condition. ? 

(4) The colloidal character of the resinous produc 
is discussed. 


• It may bo iiotod that the logarithmic vlocoslty-tomperaturo rel >tloM 
with undeVcoohd oalol U a linear one (eee/lg. D. is of totereet In 

relation to condensation ayrups regarded as undcrcoolY liquids, whl, 
os has been stated, olso show linearity In this relationship. 
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p-HE PREPARATION OF CYANOACETIC 
f ESTER (ETHYL CYANOACETATE). 

BY OSWALD C. STEPHENS, M.SO. 

(Concluded frcm p. 314 T.) 

Alternative methods for preparation of 
cyanoacetic ester. 

! the action of potassium cyanide in aqueous 
ion on potassium chloroacotate an almost 
ititative yield of cyanoacetic acid can be obtained, 
separation of the cyanoacetic acid is, however, 
laborious, necessitating repeated crystallisations 
alcohol. There did not seem any valid objcc- 
to esterifying the cyanoacetic acid directly 
out separation. Accormng to Phelps and Tillot- 
[Amer. J. Sci., 1908, 26, 243) the use of hydro- 
'ic acid as a catalyst in the esterification caused 
Formation of malonic ester, whilst no hydrolysis 
,'ery little) occurs when sulphuric acid is used, 
seemed very improbable, so determinations were 
ed out on the esterification of cyanoa(^ctic acid, 
on the rate of hydrolysis of cyanoacetic ester 
rcid using alcoholic hydrochloric acid. 
krification of cymioacetic acid .—The esterification 
ed out according to I'helps and n'illotsen (loc. eil.) 
|e an 8r>% yield. 

^slerifiealioji of cyanoacetic acid v.sing alcoholic 
Irochloric acid .—.')!) g. of cyanoacetic acid were 
crified with 2 g. of hydrochloric acid in 2(M» c.c. of 
iolute alcohol. By titrating 1 c.c. with baryta 
intervals the course of the esterification was 
lowed. The esterification was finished in one 
nr. 44 g. (0f5%) of cyanoacotic ester and 8 g. of 
ilonic ester wore obtained. An esterification using 
;. of hydrochloric acid to 50 g. of cyanoacetic acid 
IS carried out in the same manntsr, and 1 c.c. 
ratetl with N /4 baryta. Using half the quantity of 
droehloric acid, the reaction took two hours to 
ich equilibrium. The contents of the flask were 
on heated on a water-bath under slightly reduced 
‘ssuro until no further distillate was obtained, 
lother 21X1 c.c. of absolute alcohol, containing 1 g. 
hydrochloric acid, were added, and the rai.xture was 
luxed one hour. The titration then rtapiircd 0-8 c.c. 
A/4 baryta, corresponding approximately to the 
^droehloric acid taken. 'J’he product was distilled 
in vacuo to avoid volatilisation of the small amount 
d ammonium chloride formed by hydrolysis of the 
yanoacetic acid. 40 g. of cyanoacetic ester were 
'htained (75%) and 8 g. of malonic ester. 

In order to test the effect of the hydrochloric acid 
'll the cyanoacetic ester, 10 g. of cyanoacetic ester in 
-■> c.c. of absolute alcohol with 0-2 g. of hydrochloric 
leid were boiled on the water-batli under a reflux 
oudenser and 1 c.c. Was removed at interx’'als and 


titrated with N /20 baryta, the hydrolysis of the ester 
being shown by the decrease in acidity duo to hydro* 
chloric acid forming ammonium chloride. 

Time In ralnatcs 0 G 20 60 120 180 300 SCO 

Tlttatlon .. 61 6-1 G-9 G G6 1» 4 9 3-7 3 c.c. 

Thus the hydrolysis of cyanoacetic ester to malonic 
ester under these conditions is practically negligible. 

The ordinary laboratory preparation of malonic 
ester is carried out in the jiresence of a large excess of 
sulphuric acid. It is not ])racticnble to esterify the 
sodium cyanoacctate by means of alcohol and 
sulphuric acid without, at the .same time, hydrolysing 
and esterifying the cyanogen group ; for it is impos¬ 
sible to control the addition of sulphuric acid just 
sufficient for the esterification, owing to the formation 
of acid salts or acid esters. There is not the same 
difficulty with hydrochloric acid : and, considering 
the results just recorded, it seemed possible by the 
use of hydrochloric acid to secure a satisfactory 
efiteritication of the cyanoacetic acid wifhout previous 
separation from the salt. 50 g. of ohloroacetic acid 
were coni'crted into sodium cyanoacctate in the usual 
way. The aqueous .solution of the cyanoacctate 
was then evaporated to dryness, with constant Stir¬ 
ling, and heated until the tcm|)erature reached 135'”, 
the mass was allowed to cool in a desiccator and, when 
cool, rapidly broken uy) into lumps, and coverexl with 
ab.solute alcohol. Then just sufficient alcoholic 
hydrochloric acid was added to set free the cynno- 
acetie acid and leave 2 g. excess to act a.s a catalyst 
in the esterification. 25 g. of hydrochloric acid were 
needed. 'I’his was added in 180 co. of alcohol. 
When the mixture boiled, hydrogen chloride was given 
off, so a further ICO c.c. of absolute alcohol were added. 
The course of the reaction was followed by withdraw¬ 
ing 1 c.c. at intervals and titrating with A'/d baryta. 
24 g. of cyanoacetic ester and 9 g. of malonic ester 
were obtained. 'I'hus the yield was 40% calculated 
on the ehloroacetio acid taken. 

Comparing this yield with that obtained by first 
esterifying eliloroacctic acid by the Fishcr-Speier 
method and subsequent conversion of the chloro- 
acctic ester into cyanoacetic ester, we find that the 
esterification gives a 77 yield and the conversion into 
cyanoacetic ester a <i9% yield. Thus the yield over 
the whole process is 77 X 69 KM) = 46%. 

The fact that hydrogen chloride is given off would 
indicate a slow reaction between the sorlium cyano- 
acetato and the hydrochloric acid, thus explaining 
the large amount of malonic ester formed, as the 
cyanoacetic acid first set free is, to a largo extent, 
hydrolysed to malonic ester. To obviate this, after 
evaporation of the solution of sodium eyanoaeetate 
to dryness, the fused mass is broken into lumps 
(it is too deliq^uescent to be ground into a mortar), 
rapidly placed m a round-bottomed flask, and covered 
with absolute alcohol. This is then boiled for 30 
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minutes on tJio water-bath to secure a partial disinte¬ 
gration, cooled, the calculated amount of hydrochloric 
acid added, and the mixture allowed to statid for 
12 hours. It is then heated on tlie water-hath to 
esterify the acid in the iisual way. As in the last 
experiment, the course of th(^ cHterilication was 
followed by titrating 1 e.e. of the ini.xture against 
A/4 baryta. 2t> g. of cyanoaectie e.ster and 11 g. of 
inalonic ostr'r were obtained (yield 

Further experiments have given most conllicting 
results, and varying yicldsof2(i"(„42"„,and()0% have 
been obtained. 'I'he reaction seems very sensitive! 
to conditions A certain amount, of hy<lrolysi.s does 
occur in the evaporation of the aqueous solution of 
oyanoaeetatc, but with careful control an average 
yield of r)(l% should be obtainable. 


3. Estorifying the chldroacetio acid and< thei 
transforming tho chloroacetic ester into cyanoacetk 
estr'r in a({ueotis alcohol, gives a yield of 35%. 

4. Fn!paring cyanoacetic acid from chloroacetu 

acid in aqueous solution and then esterifying thi 
cyanoacetic acid without separation may give a 
yield up to 00%. In addition to this, malonic ester h 
forme<l as a valuable by-product. i 

The atithor desia^s to express his thanks to Dr 
.1. K. H. Inglis, of Otago University, for his uniailinc 
ijRsistance and helpful suggestions throughout ths 
course of this research. j 

Otago University, 

Dunedin, Nc'W Zealand. 


Siimmori/. 

1. Uy the pr(‘|)aration of cyanoaccli<' acid from 
chloi'oaccti(! ai'iil in aqueous solution, separation of 
the cyanoacetic acid, and subsequent esterilication, 
a yield of S.")";, i.s obtained. Tbi.s entails the laborious 
S(!paration of cyanoacetic acid. 

2. Ily the pre[)aration of cbloroacctic ester Irorn 
trichloniethylene an<l its conversion into c.y;inoacetic 
ester in alcoholic solution, a yield of is obtained. 
Tho cheapni'.ss of tri<'hloroethylenc and the rclativ<! 
.simplicity of the method may render it more economi¬ 
cal than I. 


Erratum. 


THE VISCOSITY OF SYRUPY CONDE 
SATION PRODUCTS OF PHENOL Af 
FORMALDEHYDE. , 


nv A. A. BRUMMONK. i 

Nov. 7, 1924, 323- 32fiT.) | 

Page 324 T, col 2, line's 14 and 13 from bott 

should read “.recalculation (cf. the lin 

relationship.” ( 
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TRANSACTIONS . 


HE DESIGN AND OPERATION OF GAS 
SCRUBBING TOWERS. 

BY H. D. II. DRANK. 

The jiroblem iif tho design of gas scrubliing towers 
in general exceedingly complicated, because of 
! many variable factors affecting tbo rate, of 
btion of the constituent to be dissolved ; and an 
I't exiierimcntal study of the operation with tho 
“ct of obtaining design data is rendered difficult 
Luso of the eumbersoino analj'tical expressions 
Issary. It is, however, possitilo by proper choice, 

h ly the operation of a gas scrubbing tower under 
specified conditions, where the numbi'r of 
allies is reduced to a minimum, and under exact 
rol, thus permitting the study of these controlled 
allies. 

inter' in ISS.'i to ISIKI carried out much in- 
lative experimental work, and summarised 
y of the important factors governing tlu' vmrious 
;s of scrubber in use. More recent contributors 
i paid due regard to sp'cific jiroperties of the 
.solvent, and packing, and have deduced relation- 
I which are capable of experimental study 
Ir certain sjiecified conditions. Thus, Ix'wis^ 
leveloped very fully tho theory of counter-current 
scrubbing towers and analogous apparatus, 
iig genei'al relationshijis which are applieahle 
such processes as heat transfer, leaching, and 
absorption. More recently, Partington and 
kcr^ have successfully dealt with the six-cific 
lilern of the absorption of nitrous gases by dilute 
lie acid, in which s^iecial considerations arise, 
nnan and Masson'* have dealt analytically with 
process of gas scrubbing in general, making 
t several necessary simplifying assumptions. 

'he factors affecting the operation of a gas 
libbing tower may be summarised ;— 

<!■) Solubility relationships of g.'us and scrubbing 
lid. 

6) Scrubbing surface, nature and extent. 
r) Kates of liq^uid and gas flow. 

J) Special considerations: (i.) Temperature 

nges, (ii.) formation of compounds, (iii.) viscosity, 

n a preliminary study it is desirable to reduce 
sc factors to the three first mentioned, in which 
■ the operation may he analytically expressed 
)ily. In the present paper, attention is 
‘(■ted to the ojieratioii of a tower under the 
iiowing conditions : (a) (Jouiiter-current flow; (6) 
iistant flow rates ; (c) absorbable constituent 

'cys Henry's law ; (d) process is isothermal. This 
the case treated by lionnan and Masson. 
.Vssuming that the process of solution of tho 
luble gas is governed by the law® 

dx/dt-^SKi(KM-N) (i.) 

HinWr. .1., 1885, «39 ; 1887, «07 : 1893, 297, 989. 

J. ind. Kiig. Chom,, 1910, 8, 82&. 

I’arHugton and Parker, J., 75T. 

J)HiinaQ and Masson, J., 1920, 2361, 

Atlffney and Bocker, Pw. Roy. Pub. Soc., 1918,15 (N.S.), 385, 600. 


where Kj- dissolution coefficient of lhi‘ gas delined 
from the above cipinlion, K; Henry coefficient, 
S—surface of soKent, M- concentration (,f absorb¬ 
able gas in gas phase, N concentration of absorb¬ 
able. gas in liquid phase, a;==weight of dissolved gas. 

And WTiting in an actual scrubbing tower 
M,- concentration of absorbable constituent X 
ill gas phase at entry (in grams jier litre), 
Mj -ditto at exit, w —ditto at a section of 
the tower A.\, Nj—concentration of X in liq^iiid 
]ihaso at entry (in grams ]ier litre), N.^ -ditto 
at exit, II- ditto at a section of the towiw AA, 
A—total length of packing in tower (in metres), 
.r=distance (in metres) of AA from entry of liquid. 
V,t-. flow of gas ill litres per minute, \V flow of 
liquid in litres pi-r minute, 8- area of cross-sectioii 
of tower, K ab.sorption eoefticieiit of X in the 
scrubbing liquid defined by^ the ratio at eipiilibrium 
(grams X per litre liquid/ditto gas), K,--square 
metres of wetted surface jaw cubic metre of lower. 
Kj-dissolution coefficient of X (expressed as grams 
per sqiiai-e metre jx-r minute). 

v«/v,--/ 

By aiqilication of eipiation (i) to the process 
occurring in a small horizontal .section of the tower 
at AA of thickiie.ss 

Vfi.dm V|,r/» " KjK^S(Khi )i).dj- (ii.) 

From these relationships Douiian and .^^asso^ weri' 
able to write ;— 


(K -/)ii, t-K(/M, - - N,) 
' /(KM,--Xi)'" ‘ 

(K- f}m -I- (/Mj -X]) 

b>g« - - Knj" 


K, K.,8 


(K /).r (iii.) 


N, (K :/).r (iv.) 

If Nj is zero (i.c., pure solvent enters the scrubbing 
tower) these equations simplify; thus eipiation (iii.) 
becomes : - 

K ( _ K.lvS, 


log. (I I k/m'' ) 


-’(K-/).r (V.) 


In these relationships the working of a gas scrubbing 
tower is characterised by the tw'o coefficients Kj and 
Kj ; and by insjiection it is possible to see the tyjio of 
experiment required to enquire into their nature and 
value. In the foregoing rmationships, as also in any 
others which may be deduced relating to the operation 
of a tower, the coefficients K, and K., occur in product 
form, and consequently any separation will be arbi¬ 
trary. In making such a separation, it is helpful to 
regard K, as invariant and equal to the simple geo¬ 
metric sui'face of the packing used, treating anv 
variation in the product as duo to a change in K^. 
1 .( 1 ., a change (or an apparent change) in the rate of 
solution of the gas. 

Equation.s iii. and iv. give relationships cajiable 
of experimental examination between x (the di.stance 
traversed by the gas and liquid through the tow^er) 
and m and n (the concentrations of dissolved gas, in 
the gas and liquid phases, respectively, at the point x), 
in terms of K,, K,, and factors such as K, /, and Mj, 
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w'liicli may also ^>o dcterminod expcriinontally. 'Die 
iiictliod of oiuiuiiy into the nature and value of Kj 
and Kj ia thuH to .study tlie variation of ga.s and iifiuid 
((ineentrat ion Ihrougliout a tower, uiuler known eon- 
ditions of flow and packing, etc. Such a study was 
<lesiral)le as a preliminary step in the elassifieation of 
various tyjss <)f eoinmereial packing and of types of 
scrubbers (plate eoluinns etc.), and (he investigation 
described herewith was undertaken. 


are wi-II established® and known to be according tj! 
Henry’s law and the law of dynamic .solution ei.\ 
pressed by equation (i.) (supra). Moreover, under tb; 
conditions of experiment the process of solution wsj 
practically isothermal, no tfetectable temjieratuji 
variations duo to solution of the gas being observekj 
In ordei’ to avoid any undesirable temperature change 
in the body of th(' tower duo to evaporation, a piv 
liminary saturating tower as shown in Fig. 1 wl 



GifU'.nd lay-out. 

JUijwttr-'-ftIr huin»ly. 

Air tlt»w mclor. Oriflcc (ZUHKo.tlftiUls not nhown. 

COt hutt/iiy. 

CO, Mow iijftrr. 

l*rcnrtturiitor, imckod ookr ami coir fibre. Krijjt wot 
with water. 

Mixing box. 

Tower. 

Water st.ora«c tank. 

Apparatiiii dKliig conatjuit heat) of water to tllfttrihii. 
tor. (Oveillow from tliU Miippllca naplratora for 
ruunpllipt gaa.) Detnila of flamplinft arrange* 

iiK'iitu, ete. not. 8hown. 

Wait-r thslrthulttr. 

pip«* til tlco. 



1 . 


SUPPLX 


MfTtR 


TOWER 




MtTtt? 




'O'"' 

■' SATU»aT «4 MlFiNd 


SATU»j>T«ft 

APBAR APfl 



— 1 -~«-WATER SUPPl^ 


O- 

Sampling 
APPARATUS• 


- PLOW-SHEE T SHQ WIGC I O tNEFtaL Agi ^ftNaCMe NT -- 

Fie. 1a. 


To stiuh’ the proee.ss upon a .scale eorri's^smding to 
that likely to be met in actual practice, an experi¬ 
mental tower was used as shown in .l*'i,g. 1, which 
allowed the Use of eoinmereial [lai'kings. The use 
of a eoniparati\ely large apparatus was considered 
essential, in vu'W of tlie nii.sleading reaults likely to he 
olitained hy e.\|ieriinents with small apparatus, 
1 hough these latti r might eoiieeivahly be I'xaet silinll- 
seale models. 'I'he ji.iekiiig u.sed in the tower (4-in. 
'■ projR'Iler " loaer lillhig) was sueb as to alford a 
siii-faee, the area of which could be computed and was 
arranged iinifornily, in view of the pni po.se to which 
the tower was to he put. ,JLs a gas sujiply a mixture 
of air and carbon dioxide (u]' to 12"o f'lb) was used, 
since the solubility relationships of carbon dioxide 


incorporated in the apparatus, and was supplied wi^ 
an exce.ss of water of the same temperature as tha 
used in the tower, the spray being carried forwari 
and deposited in tlie compartinents of the mixing bo; 
where tile carbon dioxide was introduced. Tl/ 
urrangomeiit.s for metering tlu' streams of air aiii! 
carbon dioxide are shown, these being by means nf 
two Kent orifice meters reading accurately to 
It was found neia-.ssary to introduce loacled, water 
si'aled gasometers in the carbon dioxide main in orda 
to maintain a steady prossure, the supply bpin( 
uiLsatisfaetory wlieii taken directly from a battery il 
cylinders. Facilities were provided for the insta i 


• Biihr, Ann. phyulk, 1899. 609. 
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JUS removal of samples of gas and liquid at 
vals of their progress through the tower by the 
nil us shown in Fig. 2. In an actual experiment, 
was necessary to assure that steady conditions 
ined througliout the tower. To this end, the 
r was finst supplied to the tower for some time, 
der to attain a uniform temperature throughout, 
-e adjusting the. flow to the particular rale desired, 
gas and air supplies were then also adjusted and 
ipparatus was allowed to run until the' issuing 
■oneentration became constant, as shown by the 
ival and analysis of successive samples. At this 
I samples of gas and liquid W'ere removed for 
ksis from eaeli orifice fitted to the tower, and also 
I' issuing and entering gas and liquid. 'I'he.se 
jses were performed : (a) for the gas, direetly 
jeasurement of volume contraction on treatment 
Icaustic iK>tash ; (b) for the liquid, by measure- 
I of the (iontraction obtained on treatment with 


appreciable quantities of dissolved carbonates, and 
these values, slightly lower than those applying tO' 
air-free distilled water, were u.sisl tlu'oiighout in the 
calculation of results, h’rom the residts of the 
analyses of the gsis and liquid samples, the curves 
giving m and a as functions of x were first constructed, 
and from the.so one of the vlerived exi)ressions such as 
log„ [l + nfK—/j/K/jy was plotted as a function of x. 
The ilorived curve,indicated was found in all cases 
to ajiproximate to a straight line, thereby confirming 
the applicability of the relationships used. From its 
gradient the values of the coetlicient K.^, were ob¬ 
tained, which are shown attached. 

The temperature throughout an individual experi¬ 
ment was constant. Range of temperature of above 
exijerimcnts, 7"—10-5 t‘. Notempwaturccorrections 
have been applied. 

It will be seen that the value of K.j is not influenced 
greatly by change in liquid flow rat<', but iTicri'ases 



|stic potash of the gases ccolve<l ui)on boiling under 
U(cd j(rcs.sure.’ FxiH'riments were mad(^ to 
ermine the value of Henry's constant for carbon 
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' ItiH Had foimd t<) bn the only Batlsfactory method applicable to these 
Titration or preclpl atlou methods gave extremely Inacmrato 
iiltd whuD applied to the tlctormlnatloD of carbon dioxide in solution. 
1 '*''’ of these luaccuraoloa are ably reviewed aud crltlcIscU In a paper by 
Johustone (J, Amer. Ciiom, 800 ., 1910, 38, 947). 


ra[)idly witli increase in gas flow rate over the range 
studied, fl’lie variation may be expje.ssod approxi- 
luately by • 

K, 2-4.'{ LgKo (vi ) 

Where Jjg denotes the linear velocity of the gas 
through the packed lower (metres/niinnle) .and K. 
denotes n specilie value of (K.> Mo: see 

further below). 

The rapid increase of vv'ith increase in gas-flow 
rate is considered due to a turbulenee efl'eet (r/. heat 
transfer cor'llicients, })ipc resislancos, etc.), which 
hastens the icmoval of impovi'i'ishcd gas from the 
liquid surfaces. 'I'hc fact that no consistent voiriatioii 
was observed in K.j as due to variation in li(pnd flow', 
indicates Ibat over the range examined the packed 
surface was completely welted, and that increase in 
liquid-flow rate mainly increased the thickness 
of the film of water trickling ov'er the packing. It 
is prohahlc that an increased suifaee w'ill he afiorded 
at still higher rates of liquid flow (increase in scriihbing 
surface W'ould appear as an increase in Ko) due to 
splash and drip etieets, hut because of experimental 
limitations this could not be tried. A more ex,act 
relationship w'ill probably give Kj ns some power 
function of the gas velocity and a vailue of under 
certain speciiied conditions. Clearly, the most 
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readily tf.ali.sablo oonditionu under wliich a value of 
K.^ can bo speoifiod and experimentally detenniiH'd 
on a small scale, are those of zero pas velocity— i.c., the. 
simple efliiix rate of pa.s from a solution into an 
atmosphere free of the dissolved gas. Determinal ion 
of this limiting value of for any particular gas, 
permits by moans of e({ualion (vi.), the ealeulation 
of the v'alue of K, at any specified gas-how rate 
which applies in I be clesign of •a tower to effect 
absorption at that llovr lale. 

To test tlie validity (ff the suggestion outlined 
above, expenriienfs were carried out to determine 
the value of K.^ for carbon dioxide with respect 
to the water used in the tower, by a small-.seale 
method, anil the values so obtained were compared 
with tho.s('. obtained in working with the towm at 
low-gas velocities. 


INot. 21,1924. 


Kj — velocity constant of solution, K, = volocit 
constant of loss of gas. 

1. Loss of gas to atmosphere 
dxjill = —K,,Sa:/V 

K 3 =--V/St.. logd^o/xt) (vii.j 

where Kj is a coefficient governing rate of loss. 1 
The. process of solution from an atmosphere co 
taining AI grams per litre, however, proeee 

according to :— ^ 

dxjdt - SKj(KM—x/V) 01 

which may be written separately 

d.r;dl ■ -= KKaSAT—K.jSa;/V 
showing the dynamic nature of the process, in iV 
the constant K:, evidently is identical with K^. 




Mouil of tdwer iO sa'iisi’ W.l. (not to 

•caliOprott'otfiJintni fotromoii by tlirco (tmts oi iicM- 
unti alknll vroof vnunicl. 

Plan on AA tihoiviiuf iliNpomtiun of gun 
paifsagm (g" dm.) 

BASE OF TOWER 


A filatc boltctl to fltuini’- K fJjis exit to mlxItiK box, i 

ibTuovnltJo pluf.form siiijporl 
iUibfior pui'king jhm. t-oko and coir fibre packing; 

1) Goh entry inuii oilljce inc(« r. O Waste. j 

PRESATURATOR. J 



MIXING BOX 


Fia. 3. 




Consider ji s(>lutic>u (*oiitaiiuii^ dissolved gtis 
exiwsed to an atinosphere free of the. dissolved 
gas : Let S surface in stp m , .r weight dissolved 
in grams, V = volume in litres, l = time in minutes. 


The method of exfieriment used was to take' 
water solution of carbon dioxide (about 1500 c.< 
in a glass vessel of circular horizontal cross-sectii 
(116 sq. cm.), the liquid reaching to the lip of the vess< 
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\ iis found necessary to screen the surface of the 
non from any direct draught, otherwise the 
K s of K.^ determined did not approach constancy. 
I mg of the solution was effected at such a rate 
the surface remained unbroken an<I approxi- 
i ly horizontal. Provided that these conditions 
, ' observed, consistent results were readily 
luicd, the rate of stirring being capable of varia- 
k over a considerable range with little influence 
■ j. Samples of the solution were run off for 
s. without disturbing the surface or stirring, 
liniite intervals and the. values of Kj determined 
in equation (vii.) above, with the following 

Temp. °C. 8-7 10-2 l(b2 11-7 14-5. 

K.,j 0-97 1 15 1 03 1-13 1-22. 

to be noted that (1) the temperature coefficient 
II and iasufticient to justify corrections on 
loimt to values of Kj obtained in working with 
.•er ; (2) the value is of the same order as that 
ined in experiments with the tower at low 
if gas flow'. 



• W's nr nr its if ret »,n. 
X LfTnes cP prit 


Hence 

y*’’ (Km— )i).dx^-{KM^ —Nj) (ei't— ])lp 
° (K-f) M,-!-/ (M2 -Nj)--(KM.,-N,) 

ldg„T(K-/) M, i-7(M,-N.)ldKM,-Nd 
(KM,—Nj) — (KAT., N,) 


Hence W-K,KjS/i- 


logo (KM,-N,)/(KMo N,) 


(is.). 


TJiis relationship is strictly similar to that applying 
to the process of heat transfer, and an aiiplicatiou 
is indicated in the problem given below. In applying 
the experimental data it is not possible to discuss 
the effect of ilifferent xiaekings, and the data are 
applicable strictly only within the range stmlied 
(i.c., to a linear gas velocity of 3 metres xs'r minute). 
It is justiliable, however, to axqily tlu' re.sults to the 
consideration t)f towers of different dimensions, 
but retaining the saiiu' X'acking and coiresi)ondiug 
flows of gas and liquid. 

Problem .—A sui^ply of gas 5t»0ff litres pier minute 
containing 0-1 g. iter litre of a soluble gas having a 
Henry coefficient, of 1-3 expressed as g.p.l. liq./ 


Fui. 4. 


Xiroceeding to apply values of dissolution co- 
•nts in the design of a tower, it is desirable to 
relationships more convenient inthoir axtplication 
the differential relationshixts used in the earlier 
on of this palter." * 

ing the previous notation ; For the material 
ifer per minute ; — 
dVV=K,K 2 S(K»i— n)dx. 

W=K,K 2 S/’"(K«i-'«) dx. (viii.) 

Jq 

liom equations (iii.) and (iv.) and writing 

(K-/) KjK^S/Vg^ft, 

(KM,-N,)er«- ^^(KM,-N,)c 
_ --dKM,-Ni)e-' __ 

ilic lOKurlthmio relatiouship given was published <J. Ind. £n(^. Chem.» 

12, ,116) by Van An-dgl ^rlng the progress ol this work and was aUio 
I ind endentiy,. See also Lems, loo, tit. 


g.p.l. gas at equilibrium, is to be scrubbed t(t a 
c(tncentration of (108 g.p.l. Its dis.solution co¬ 
efficient determined statically is 1 (gram, litre, sq. m. 
minute units). Kfficiency of scrubbing required 
To determine suitable dimensions for a 
scrubbing titw^er. 

Oas exchange per minute —.5(KX) Xff-<)2 g. — lDO g. 

At 80% efficiency, issuing liquid concentration 
=0-104 g. per litre, and very approximately 1000 
litres per minute of solvent arc required. Applying 
equation (ix.) 

l(X)=surface X X (—0-078)/logo [0-026/0-104] 

If the gas velocity, through the packed tower is 
kept above 2 metres per minute, may be taken 
as 3. Hence the required surface is (KM) sq. m. 

Using a packing affording 90 sq. m. per cub. [m. 
packed, the packed volume required =6-7 cub, |ni. 


•BUWeacy of mubblng — 


g.p.l. linvlBi; luiul'l . „ 

g.p 1. entering g*® ' 
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Suitable fliiuonsioiis for the tower are : Height, 
7 metres ; diameter, l-l metres. 

Sitinniarij, —'I'he ojK'ratiori of gas serubbiug towers 
is eotisidered from the atatidiwint of the infiuenee 
of rate of gas and liquid flow upon the di.s.solution 
eoetlieient of thi: gas to be e.vtraeted. 

An experimental study of tower oj^)eration with 
carbt)!! dioxirie is desfribed. The results show that 
the di.ssolution i oellieient is indeiKuident of liquid 
flow rate over the packing, but increases rapidly 
with increase in gas flow rate. 

A relationship analogous to that applying to lieat 
inti rchange is given and applied to the design of a 
tower 

In ((inelnsion the author wishes to thank Prof. 
]''. (1. Donnaii for his intere.st and sugge.stive eritioism 
during the progress of the work described. 

The William Hamsay Inorganie and J’liysieal 
(liemistrv Laboratories, 

Ibiiversily College, London. 


THE RECIPROCAL SALT-PAIR Na2Cr20, b 
2KCI -' K.CrjO, + 2NaCI. 

nv .JOHN n. houku’i'son, m.a., B,.se., a.i.c. 

Since one of the jnis'csses used for the manufacture 
of jiotassium bichromate depends upon the double 
decomposition of sodium biehromato with (lotassium 
ehloride and subsispient eiystallisation of the potas¬ 
sium bichromate formed either spontaneously or by 
evaporation, the determination of the phase-rule 
equilibria existing in the above system has a certain 
importanee. 

A series of determinations has been made by the 
author of tin' composition of solutions which are in 
equilibrium with one, two, or three of the salts of the 
system existing as solid jdiases. This involves a 
survey of the following : 

Thrce-compom'iit systems : KCl K.,Crj.O,—H,.() ; 
NnCl—NaATjO, ALO : KCl XaCl -H.,(), and 

K./'r20,—Na 2 ('r 2()7 —H.,0. Four-conqionent system : 
(K, Na)-(C1, Cr./),)-n,,(). 

The system KCl—NaCl —H.jO has already been 
inv'cstigated by Reinders (Z. anorg. chem., 11)15, 93, 
202). Data for the other systems are here given. 
Three isotherms have been construeted, namely at 
25'’. .50'’. and 100’. In order to obtain the solutions 
for analysis, mi\tnr(>s of the pure s.alts were dissolved 
in water at a higher temperature than that of the iso¬ 
therm and the Masks containing these solutions then 
immersed in thermostats. Kquilibrium was reached 
ill a few houi-s, but generally the solutions «('re allowed 
to remain at constant temperature for at least twelve 
hours before sampling. ’I’he nature of the solid jihase 
or jihases .sejiarating out could usually bo determined 
by inspection, tlu' distmctiie colours and crystalline 
forms of the salts i-endi'ring this pos-sible, but in every 
ca.se invariant i>omts Mere eheekod by at least two 
analyses, the second being made after further addition 
of one of the solid phases or after considerably evapor¬ 
ating the solution. The solutions were sampled by 
rapidly sucking up a portion through a plug of cotton 


wool into a pitice of glass tubing and decanting \ 
clear liquid obtained into a tared weighing bot' 
After weighing, the whole was made up to defin 
volume in a graduated flask and the various radio 
were determined in aliquot parts. The analyti: 
procedure was as follows 
SyMem KCl — KjCr^Oi — H^O .—^The chloiine w 
determined by titration with xY /lO silver nitrate, use 
potassium chromate as indicator. The end-piliii 
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of the titration was quite definite and sliaip, ever inj 
presence of considerable bichromate ion proviced: 
the solution was sufficiently diluted. Bichromd*; 
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,s determined by liberation of iodine from potasBiuin 
lide in a solution acidified with hydrochloric acid, 
d titration of the liberated iodine with A^IO thio- 
l])hnte. These two determinations gave the per- 
itages of potassium chloride and potaasium bichroiu- 
■ in the original solution and, by dillerence, its 
iter content. 

Si/.tlfin NaCl — NajJr.,0.,~-Uj.).- This was analysed 
a manner similar to the above. 

Siixlem. KjJr.p ^——///>.—The analysis 

I lia ayatem involves a determination of the alkalis 
cut. This was done by the indirect raethotl 
diquot part of the solution waa reduced by alcohol 
r acidification with hydrochloric acid, and the 
imium precipitated as hydroxule by ammonia and 
lived by filtration. The filtrate was evaporated 
ryness, the ammonium salts were ignited off, the 
hie was dissolved in water and traces of carbon¬ 


aceous matter and chromic oxide were removed by 
filtration through a small filter paper. The filtrate 
was collected in a eiueible, carefully evaporated to 
dryness, and tlie residue gentlj igniteil, and weighed. 
This gave the weight of mixed potassium and sodium 
chlorides. The residue was dissolved in water 
and titrated with standard siKer nitrate. This gave 
the chlorine content, which allowed the ndatiie 
proportions of jiotaasium and sodium chlorides (and 
therefore of jiotassium and sodium biehroinates in 
the original solution) to be caleulated. .Vimlyses 
of a known mixture of sodium chloride and potassium 
bichromate showed that the exjicrimental error to he 
allowed for using this method was in the neighbour¬ 
hood of 1%. Ail analyses in the system were eheekeil 
by determining the bichromate content of each 
solution, and any in which this iliffered from the 
value caleulated from the alkali determinations by 
more than l"i, were discarded or repeated 
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Si/niem (A', Na) — (Cl, Cr/).,) — U.,C .—all four radi¬ 
cals were determined by the methods detailed above. 
As in each case l•^^uivalents K | equivalents Na 
must equal equivalents t'l |- equivalents C'rjO,, and 
as. in jieneral, complete acreeiiient was not obtained, 
it WHS assumeil that the Cl anil Cr./), values were 
correct, and the values oblained for K and Xa were 
increased or diininish<-d accorduiely so long as the 
total diserepaney did not exceed 1',, 


all three isotherms arc shown. In Fig. 2 the isothem 
at 10()“ is represented alone, the broken lines in th 
diagram indicating the number of molecules of wate 
associated with one equivalent of total salts ii 
solution. Fig. 3 shows models built in the forn 
of sections of square prisms, where the heigh 
of any point on the surface is proportional to tie 
water value for a solution having that composition 
'J’hese, show the contours of the saturation surfaec.'- 


Thc analytical lesults obtained are given below. 
Tho.se marked with an asterisk are taken from the 
])a])cr by Heinders {he. cil.). (’olumn.s 1 4 give the 

weight of each salt or radical in grams per IdO g. of 
solution, and column 5 the weight of water. Columns 
ti —!) give the results exjiresed as equivalents and as 
proportional paits w here equivalents K f equivalent.s 
Xa 1 and equivalents (U (-ciiuivalents Ci'jO, 1, 
and column It) the number of g.-mols. of water 
associated with each gram-equivalent of total dis¬ 
solved salts 

'rhe i.sol herms are reprc.sentcd graphically according 
to .binccke's projection in Fig.s. I and 2. In h'lg. 1 


It will be seen from the diagram that at all tern 
peraturcs the salts potassium bichromate and sodii/ 
chloride are the compatible pair, whilst the saturat™ 
surfaces of sodium bichromate and sodium chlor t 
arc in each case widely separated. As the tempo j| 
tore is raised the potassium chloride and socliir 
chloriile lields incnaiso considerably in extent, t| 
])otaHaium bichromate field being thereby diminish ‘ 
'I'he sodium bichromate field is in every case v( 
small. It is also noteworthy that at fiO'' and mi 
so at 2r(" the intersection cmw'es of the sodi; i 
chloride and potassium bichromate fields assu ' 
pronouncedly curved shapes. 
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Technical application .—^Tho phase-rule diagram 
w be employed usefully in the technical manu- 
tiire of bichromate, as by its means the yield to 
expected on mixing any given solutions of sodium 
liromate and potassium chloride can be readily 
iiulatcd. Further, the process of ix'covcry of 
liromate from mother liquors by eva])orntion can 
controlled ns will be shown. 


The liquor from w-hich the bichromate crystallises 
is prepared by adding an equivalent quantity of 
potassium chloride in solution to a solution of sodium 
bichromate of known strength. 'I'he re.sulting mix¬ 
ture according to the notation heri' used would then 
have the composition (bfiNa, 0-5K, O-odl, O'SCtoO,. 
This is represented by point “ a " in Fig. 1. Now 
at 25” sueli a nii.xture is a.ssociated with 2(1 mols. 
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HjO aiwJ this in thfreforn tho limiting conocntratinn 
for crystallisation. KxpresMCcl in grams this solution 
wonhi he 2y-2r. g. NaCl, 7:1-65 g. K/.'rjO,, 458 g. H^O, 
and would be obtained by dissolving ;17-2H g. of KCl 
and 05-5 g. of NitjCrjO, in 4<;H g of water. This 
solution contains 05-5 ■-57(t-7H or 11-5"/;, Na„('r,/), 
by weight. At .50'-', 2()-2"„, and at KKl', 29-!t% 
N'a/lr^O, w-ould be renuireil to give such a sattiruted 
solvition If the salts are nii.ved so as to ])roduee 
more, coneentialed .solutions at these temperatures 
there will be se|)aration of potassium bichromate. 
The ai tual amount of potassium bichromate which 
will separate iu any given case can be calculated as 
in thi^ following i-vample :—S\ippose a mivturc to 
be made up so that it contains 0-5 g.-e(pnv. Kf'l, 
n-6g.-equjv Na.d'rjt),, and 8-5 g.-mol. H/), i.c., 
.'17-28 g. K(’l, ti.5-5 g N'a/'r^,(J-, lo.'lg. I1„0. or 14-(l"^, 
K(ll, 25-()";, Na.j<T 2 (),, 50-8% fUO. 'J'hia solution 
is supersaturated with n-gard to i)ofa.ssium bichromate 
ami this salt will separate out, the composition of 
the remaining solution travelling along the line 
K.2<7-.d)7 NaCl until it reaches a ])oint where a 
solution of these two salts is in equilibrium with 

8- 5 mols. IbO. This is the point “ b,” which has the 
(-omj)osition (l-87ti,\'a('l, (t-124K2('rd),, 8-5H2O. The 
amount of ])otassium bii-liromate, w'hieh is preeijii- 
tab-d is given by the i-qiiation 

O-oKjtVjO, I (t-5]Va('|-^ 

.<-K. 2 Cr 2 (). 1 iy(0-87(iXaf'l : ()-]24K,(.'r2t)7) 
prccipifato solution‘-b ” 

Since the total quantities of each salt and of water 
remain unchanged and since no sodium chloride 
sejiarates, ()-S7()//--:0-5 or 1 / 0-571, whence .r=-()-429. 
Thus from the original 9-5 equiv.-dent of K 2 (.'r 2 l\. 

9- 429 equiv. has been obtained, or a yield of 85-8“,;,. 
Since the jioint " b " is very close to the boundary 

line between the tit-ids K.,( ’r.,0, and NaCl, it i.s apparent 
that a small increase in the t-om-entriition of the 
original ini.\tui-e would oaust* this jxiint to travel to 
“■ e ” when jiotassium bichromate and sodium chloride 
would t-rystallise out together. The concentrations 
used iu this example are thus about the maximum 
which could be employetl in practice (working at 25") 
if the risk of contamination with stdt is to be avoided. 

To remove the potassium bichromate still remaining 
in the mother liquor it is nei-essary to eoncentrate 
the .solution. Siqqiose this is <lone at a tempiTature 
of 199'. It will be .seen from the diagram that at 
this tem|K-rature the point “ b ” lies in tin- NaCl 
held and therefore, on eoneentration, salt wilKseparate, 
the composition of the liquor passing along the line 
NaCl KoCi-.jO- towards the point “ d.” At " d’’ 
the solution becomes salurated w-ith both sodium 
ihloride and potassium bii-hromate, and if eva])ora- 
tion wi-re turther continued both would crystallise 
out together. Evaporation must therefore be slopped 
at this .stage. Point ' d ” has the, (-onniosition 
9-(i99NaCl, 9-.‘191 KjCraO,,' ."t-WlEO We therefore 
have the> equation 

«-876NaCl4 0-124K,brA 8-5H.2()=- 

xH^O 4-;i/NaCl4 i(()-699NaCl t 9-39lKjCr,2(), i- 

water pre- 5-t)7H20) 

evaporated cipitato 4? 


or Alcoiioi. on Bii,ution. INov, -ji. 11124. 


Thus 8-5=a-4-5-«7 s-, 9-876= 1 /-(-0-609 i ; 0-124r i 
9-39U. Whence.r=;0-7-, ?/=9-()83 ; 0=0-317. ThiJ 
means that of every 8-5 mols. HjO in the solutioiil 
6-7 mols. can bo evaporated and that thereby sodiuini 
chloride is obtained to the amount of 0-083-, 0-870: 
or 78%, of the content of the original mother liquor.; 

On cooling the remaining solution to 25° ngaii.\i 
fuither potassium bichromate is ])recipitated, n.t 
composition of the solution returning to the jas. 

“ c ’ The equation governing the precipitation if 

9-609Na,Cl | 9-391 KoCi-jOj-f 5-67 

.rH^O (.'/KjCi-jO,-10(0-87ONaCl -1-0-124K..( 'r.^O. I 

-88-511 ' 

whence .r~ - 0-24; y 0-305 ; 0 = 0-695. 

The negative value for shows that on cool I 
such a solution crystallisation would not stopi I 
reaching the point “ c ” and a preeipitatej I 
potassium bichromate contaminated with sodj 
chloride would result. To prevent this it wouht 
necessary either to ackl w.ater to the extenfli 
0-24 mol, for each equivalent of total salts be* 
cooling or to stop Ihe evaporation at some t ' 
before the point “d” was reached. The an - 
of potassium bichromate recovered by the a 
procedure would be 9-;i05 fO-39], or 78%,. 
total yield by the two crystallisations cornbini 
therefore 85-8-)■ [78 X (160-^ 85-8) vplO] or 96-!« 

Edinburgh University, e 
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THE CONTRACTION OF ALCOHOL Cl 
DILUTION. 1 

nv ukrtikut i>. i-oH.Ajsr, xi.se. 

It is well known that when water is adde 
alcohol there is a contraetion in volume, and 
final volume of the mixture is .somewhat less than 
sum of the volumes of alcohol and water u 
This contraction may generally be ignored in 
laboratory, where the quantities employed are 
latively small, but it cannot .so easily lie negleetc 
industry where large amounts of alcohol are b 
reduceil in strength. Even in the laboratory 
eertain cases where great exaetiK-ss is requirei 
must be taken into account. 

There are tables published giving the anioun 
contraction corresponding to various dilutions, 
as it hap])ened that in several instances the amountf 
given differed considerably from those obtained hf 
i-xperiiiient, it seemed to be useful to devi.se a inethuf 
whereby the correi-t amount of contraction coiiUl 
be, a.scertained by means of a simple ealculatieii( 
'J'he preseut investigation was undeitaken with tli.it; 
object in \ iew. 

When water is added to alcohol the voliinic 
increases, the peri-entage of alcohol decreases, aii'i! 
there is a contraction in the, total volume ; the fa9 
two may be easily c.aleulated. In order to I'rj 
generally applicable, these factors must be expres-ih 
as percentages. ! 
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]n tlie analysis of alcohol and spirits, it is usual 
;,i report tho volatile con8tituciit.s other than ethyl 
alcohol in Rrains per hectolitre, of alcohol at either 
io(t% or riO%. 'J'hus, as a preliminary to the analysis, 
strengtli of the distillate must be brought to 
by volume, and accuiate tables have been 
piled giving the amount of water which must 
added to elfeet the reduction, as well as the 
1 volume obtained. In Table 1. the data in the 
three columns are taken from the table.s of 
ird and C'uniasse,' ami from the.se the ligures 
he remaining columns have been calculated. 

1 this table the first column gives the jiereentage 
colume of the alcohol to be reduced. Column 2 
s the number of e.e. of water to be added to 
e.e. of this alcohol in order to reduce it to .jb';;, 
volume. The tinal volume obtained in e e. is 
n in column 3. 

he fourth column .shows the jaucentage increase 
iohime (V), which, since the original volume 
_ 1110, is the same as the volume of water added, 
limn r> gives the jiereentage of reduction in strength 
which is obtained from the formula JtlO 
■re p is the jiereentage .strength of the original 
ihol and p' the jiereentage strength after reduction 
ich in this ca.se is o0%), 
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lontraetion, and are obtained by' suhtiaeting the 


of tho volumes of alcohol and water and multiplying 
the result by ItiO. Thi' values obtained in column 4 
(V) an.' divided by tlio.se in column d {!’), giving the 
values for V/l' set down in idhinm K 

Having the.se data in tabular foim, various at tempts 
were made to trace a mathematieal eonnexiou 
between V, P. and ('.. Plotting \' against C and 
1’ against V resulted in smooth curves, resembling 
somewhat a logarithmic curve. In other words, 
(' wa.s shown to be a eontimious fmietion of both 
V and P. Combinations of V and ]‘ were then 
tried, and it was linally seen that when the quotient 
V/P was jilotted against (' the result was a straight 
line, 

in Fig. 1 the values of V,P obtained m Table I 
are Jilotted .is ordinates and the eorresjionding 
values of C us abscissa'. The result is the .straight 
line A 15, the equation of which will be of the form 
From the figure it will be .seen that c 
is 1-(12 and the value of m niav be taken as tl-Tt. 
iSo the exjiressioii becomes i/. (t-ICf.r i T(l2, 

whence x (i/—T()2)-y0-:t:!, or 3(1/—t-('2). Sub¬ 
stituting t' for X and V/P for i/ we have 
C. '3 (V/P- I-(12). 

Ify taking different values of V/P as found in 
'rable f., and ajrjilying this eijuation, values for (' 
were obtained which eoiTcsjionded very well with 
those given in the seventh column. The results 
.arc .shown in the following table : 

Tabi-k II. 
i'r V 
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iinal volume (columu 3) lioin ICO plus the volume 
"f water added (column 2). 'I’he jiereentage con¬ 
traction ((!) is given in column 7, and is arrived at 
liy dividing the amount of eontr.action by the .sum 


' e. Olranl and L. CunJaMe, *’ Mmiual Pratique do I’Aiiftlyec dtr« AkooU ot 
d'fi fiplrUoux." 


From these ligures it will be seen that the rallies 
of 0 ns calculated from the exjiression devclojicd 
above do not vary from tho.se calculated from exjie- 
rimental data by more than fd-Cti. I’he first line, 
where the reduction was fi#m UK) to •’itconsti¬ 
tutes the only exeejition, the ditference in this case 
being -0-22. 
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Thus far, however, the expression C (V/P-1-02), 
has beiai apjilied only under the limited conditions 
j'overnini; the table of Girard and fluniasse; 
that is to say, when the reduction was made 
from Hoine higher percentage down to HO®/,. In 
order to ascertain whether it is equally njiplieable 
in the case of reductions to any strength, alcohol 
was diluteil in various ways and the contraction 
observed. 'I'he results are given in Table 111. Tlu- 
strength is here e\|iressed in terms of fiscal }iroof 
spirit instead of by volume. 

'rAHf.i; in. 
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was then calculated from the e.vprcssiou tl .‘S(V/P- 
1 -02), and the calculated v.iliies were compared with 
those foiiial e.vperimciilally, with the following 
results ; 

'I'MtI.F. IV. 
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It will be seen that in four eases (I 2, 4, and tl) 
the agrei'inent is reasonably good, the maximum 
difference being 1 O-IKI. In the other three instances 
(2, a, and 7), the dill'erenees are so great us to make 
it ajiparent that in these cases, as well as in the one 
already' cited (lirst liia^ in Table II.), the method is 
unreliable. 

When the values in Tables T. and Til. of P, V, and 
V /P arc tabulated together with the differences be¬ 
tween the values of (1 as calculated and as found, the 
figures in 4’able V. arc obtained :— 

From this table it appears that the results arc 
liable to be inaeeurato when P is near or over 50%, 
when V is near or over l(H>%, and when V/P is near 
or over 2-00. It is suggested that the maximum 
limits of reliability be taken as 45% for P, t)0% for 
V, and 1-tlO for V/P. 
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The following example will servo to illustrate 
application of t he method :— 

It is ilesired to reduce 150 gallons of alcohol f: 
25 O.P. to 20 U.P. 'The volume of water to be ad 
to loo e.c. of alcohol at 125% proof spirit to red 
it to S0% is given by the formula :— 

125/S0=(.r4 100)/100 

whemn x 08-75 c.(-.; hence the percentage incr< 
in volume, V, is 08-75. 'Tfu! penanitagc decreas' 
strength, P, is [(]25-8O)/135]xl00, or 40-74. Th 
fore V/P--f>8-75/40-74 =. 1 -08. 

Applying the expression, C!--2(V/P-1-02), we 
C.--2(1-08-1-02)= 2x0-00=1-98. 

Since it is necessary to add 08-75 c.c. of watq 
100 c.c. of alcohol, the amoimt to be added toi 
gallons will be 08-75 X 150-^100'-103-125 gall 
The. percentage contraction is 1-98, and the.su^ 
the volumes of water and alcohol is 2.5,3-125 ; tlj 
fore, the contraction will be 2.53-125 X 1-98-r IT 
5-011 gallons. As this is accurate to within rbO 
the loss in volume duo to contraction may be ta 
as 5 gallons. The linal v'olume will therefore be 
253J -5 =248J gallons. 

Summary. 

1. When alcohol is diluted with water, if the. 
centage increasi' in volume is represented by V, 
percentage decrease in strength by P, and the 
cmitage contraction by G, then the latter may 
calculated from the formula :— 

0=3 (V/P-1-02). 

2. 'The values of C, calculated from this form 
are not reliable when P is over 45%, when V is ( 
90%, or when the ratio V/P is more than 1-90. 

When P, V, and V/P lie below these limits, h 
ever, the calculated values of C do not differ f 
those found experimentally by more than iL-O’OO. 
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k^LAMlNE SALTS OF SOME SULPHONIC 

acids of the benzene series. 

—BENZENEMONOSULPHONIC ACID. 

IIV f. M. KKVWORTII, A.I.C’. 

.liimino salts of the tiaphthHlene and antlii'a- 
,iic series have been studied, notably by I’erkiii 
■iewell 1023 27 t), Forster aiul Keyworth 
24, UioT, 209 t), and by Ambler (.T. Iml. F,ng. 
1021), 12, 1081) and Lynch {ibid., 1022,14,0(14). 
benzene sruies the arylainine .salts have not 
studied, but alkylaniino salts of benzemo 
iluene-sulphonie acids have been pre])ared by 
1 and Westenhoff (Amer. t'hem. ,1., 10, 120). 
salts had low melting points and were <4iarae- 
by their great solubility in water. 
arylamiiK! salts of benzenemonos\dphouie acid 
jwever, much le.ss soluble in cold water, but 
■ the most part, easily sohdric in hot water, 
licit they can be, readily recrystalliseil 'I'bey 
arp melting jioint-s with but few e.\eeptions. 
>ral they have higher solubilities and lower 
; jioints than the corresponding arylaniine 
' p najihthalenesulphonic acids. 

Berto these sulphonie acids have been identilied 
aversion into the sulphochloride or sulphon- 
, or by fusing with caustic alkali and ideiitity- 
le resulting phenol. Their identilieation can 
Tied out more readily by means of a sudable 
line salt. Forexample, tlu' a- and ^-naphthyl- 
! salt.s of benzenunono.sulphonic acid are 
formed and melt very shar|)ly. Conversely 
Iquantitii's of amines may also be identified 
lien/.enemonosulphonic acid, in a similar way 
I use, of napldhalcncmonosulphonic acids, 
igcncral the methods for the preparation of 
Ills are similar to those used by Forster and 
rorth for the preparation of the arylaniine 
of naphthaleiiesulphonic aciils {lor. cit.), but 
larium and calcium salts were mostly emplo 3 ’cd. 
cue was sul))honated with concentrated sul|)huri(; 
at 80 and then allowed to .stand 24 hours, 
the sulphonie acid was converted into the 
mi or barium salt in the usual way. (lly this 
od the amounts of disulphonic aeids formed 
ii'gligible.) Convenient quantities to u.sc for 
ii'ing suits are from Od to O'O.) g.-mol , but a, 
excess of the amine was found desirable. 
,'stallisation from water gave a pure product 
ist eases. 

I I lie purity of the salts was cheeked, as with tho 
flits previously described, by (1) melting point, 
2) titration, and (3) solubility. The salts consist. 
1 1 mol. of arylainine to 1 mol. of acid, except in 
lie case of the diamines when they consist of 2 inols. 


of acid to 1 mol. diamine. The solubilitiis are ex- 
pre.ssed as parts ]ier hundred (by weight) of salt. 
dtsKolved in 1(10 jiarts of saturated solution All 
melting jioints arc corrected. 

.■\tiilinr h(iiz<iuiii(uio.'Oit]ih(niatr 'I'o 24'.'") g. of 
barium benzenesulphonate dissolved in 7.'i e e. of 
hot water, O o g. of aniline and 11 e.e. of eoneentrated 
liydroehloi'ic acid were added. On cooling, fine 
needles were obtained which were easily recrystalli.scd 
from a small quantity, of hot water ; m p. 240'. 
Solubility at 1!)', 11-3, 100 ; tb.'iOOd g reipiired 2(t'3 
e.e. of A'/IO Na(4H - f)0-9"„ of theory. 

o-Tohiidinr bnizeiirmoiio.siil/dKiiiatt .salt is 
very .soluble in water and must be |)iepared in con¬ 
centrated solidmn.s, when long white ni'edles are 
obtained, which can be eonvcuK'ntly recrystallised 
from alcohol; m.p. I7(>" Solubility 20/10() at 10'; 
0-4('i(i2 g ri'quired 17-4 e.e. of A'/K) NaOll 100-2"';, 
of theory. 

Norton and W’estenlioll {lor. r,!.) mention the 
aniline, o tohiidine, and a-naphthylamine salts of 
benzimcmonosulplionie acid 'liny give the ni.p. of 
the o-toluidine salt 137 ", and stati' that it is only 
sjiariiigly soluble in water. 

in - Tolnidiiubrnzi III iiii»i<i.siiljili.<>iiiil( —Heaiitifiil 
long needles or elongated flat prisms, ni ji. 173'. 
Solubilitv 0-1 .MCO at 18 ; ()-.'i3.7() g. required 2()-3 e.e. 
of A’/IO N'aOll-.- l(l()-4';;, ot theory. 

|)■T^lllfillillr briizi iu inoiio,‘<ul}ilioii(ilr, wliiti' needles, 
nip. 200 ', is easily jirepared from the barium or 
calcium salt by the addition to the solution of sul- 
]ihuric acid and /i-tohiidine. Solubilit y at 1(1 , 7-4/1(10 ; 
()-7l82 g. required 27-lb ec of A'/10Nat)ll 1(10-2% 
of theory. 

ii-Md./ihJhi/biiiiiiir bi'iizriirinoiKi.'oiljihotialr. — 1‘rc- 
pared from a freshly made solution of a.naphthyl- 
amine hydroetiloride. this salt, i-rystallises in fine 
white needles, m ji. 23-f , readily soluble in hot water. 
Solubility at 14 ’, (l-77/l(:0; 0-7284 g. required 

24-2 c (-. of A' , 10 NaOll -100-0% of theory, 

^-Majihlhi/bimiiir In iizi nnnoiio.iidjihonalr. — This 
salt is mu(-h less soluble in hot water than the a-naph- 
thylamine salt,and a thii-k white, (irei-ipitate, is easily 
obtained on cooling a hot .solution, (llisti-ning white 
iilates, m ]i. 248'. Solubility at 14° 0-50/100; 0-8112 g. 
required 2()-0b e c. of A’/IO N'aOll -100-0% of 
theory’. 

j) - Xilio - o - loluidinr. boizeni'.inoinmdiihovaie .— 
I’ale yellow needles, m.p. 222'. Solubility at l.'i'’ 
1-84/100 ; O-bllO g. required lO-.b.b c.c. of A’/IO 
NaOll —100-4% of theory. 

m - Nitruaiiiliiir. briizriirmononulphoiuih’. — Yel¬ 
lowish plates, m.p. 230'" (dccomp.). Solubility at 
15° 3-85/100; 0-3718 g. required 12-0 ec. of A'/lO 
NaOH=100-3% of theory. 
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m - XtiUdiiir hettzcvemonoHulphonale wus HonicBhat 
didicult to olitain in the pure slate hy reiTy.stallisa- 
tion from water, hut it can also lie reerystallisecl from 
alcohol, rn,]). 23:1'’. Soluhilitv at 15“ I "fli/'lOO ; 
<t-5H:{2 g. reipiired 20 H c.e. of A’/K* NaOH !W-5% 
of theory. 

Hcjizirlinc buizoKmotioKiiljihoiintc — d g. of barium 
benzenesulphonate di.ssolved in 50 c.e. of liot water 
were addeil to ‘VI g. of benzidine <lis.sotved in 5 e.c. of 
hydroelilorie acid and l(K) e.c. of water On cooling 
only slightly a ])r(>eipitate was obtained whiiih was re- 
ery'stalli.sed from 150 c.e. of wat('r;m.p above .‘(.‘lO ’. 
Solubility at 1<)' 0-5!)/100 ; O-TIMH g. remiired 
2!)-25 c.e. of A'/IO NaOH^ of theory (mol wt. 

5(10). 

« - Toliiliiii' hetizcuemononuJiihdntUi'. —Oreyish- 
white plates, readily soluble in hot water, m.p. .‘(10 '. 
Solubility at 1.5 145/100; 0-27SH g. required 10-55 
e.c. of .V/10 NaOH -00-9% of tlieory (mol. wt. 
528). 

Didiiixidiiit' iMiizt'iit'iiioiio.siiljihotKilr. — Orey needles, 
m.p. 277 ’, were obtained by reerystallising .several 
times, using ih-eolorising ("irbon (mu'it). Solubility 
at 18' 2-11/100; 0-5.S.10 g required 21-0 e.e. of 

A’/IO NaOH 100-7% of theory. 

iKiliitminf hcuzcnciiioiioniiljdwtiatr .—Very 
soluble III water, this salt is diflieult to pre])are 
and to reerystallise. Orev Hat prisms, m.p. above 
.•120 ". Solubility at 17 l<i/100. 

p-Phf)n/l(‘)ii'dla)iiiiii' ht nzcnciiKnioxiilphoiinlc . After 
decolorising the i-rude product, colourless glistening 
plates are readily obtained, which are much le.ss 
soluble in water than the m-pheiiylenediamine .salt. 
m p above 320 ’. Solubility at 10^ 2-57/lOO ; 0*5188 g 


required 24*3 e.c. of N j\(i NaOH=99*3% of thech 
(mol. -wt. 424). 

p-Cldoroaniline benzcncmonosulphonat(\—-Jiem\\l\ 
prepared from aq^uex.)UH solutions, this salt is easit 
recrystallised in tlie form of glistening white platici 
m.p. 235“. Solubility at 29“ 2-51 /lOO ; 0*5320 g. W 
quired 18*55 c.e. of A'/IO NaOH= 99*6% of theor; 

o-Chloroaniline benzcnemonosuIpfKynale, m.p. 204 
is much more soluble in water than the jti-chloi-ij 
aniline salt. 

ifi-Cvmidinc bcnzcnemonosulphoftiatc. —Easily r^ 
crystallised from water or alcohol, white needles, m.f 
217”. Solubility at 16 ’ 2*03/100 ; 0*4044 g. require 
16*85 c.c. of A/10 NaOH-99*9% of theory. 

p-Anisidiii(> boizentmonosulphcmate. —12*3 g. i; 
7 )-anisidine, 17*7 g. of calcium benezcnesulphonat< 
11 c.c. of hydrochloric acid, and 100 c.c. of water gav 
crystals on standing; on concentrating and ri 
crystallising white needles were obtained, m.p. 182 
Solubility at 16" 12*8/100 ; 0*9170 g. required 32 
c.c. of A'/IO NaOH -99*8% of theory. 

p-Pheneiidhn' benzenemonofmlphcmate. — 9 g. i 
calcium benzenesulphonate and 7 e.c. of p-pheiii-t 
idine dissolved in 5 c.c. of hydrochloric acid iuk 
40 c.c. of water gave beautiful clusters of needles n 
.standing, which are extremely soluble in hot wati-i 
llecrystallised they melted at 171“. Solubility a 
17°, 21/100; 0*0984 g. required 23*8 c.c. of A' l( 
NaOH=--100*5% of theory. 

The N-substituted urylamincs do not readily foil 
salts with benzenenionosulphonic acid. Attemjit.s t 
prepare the .salts of wi-nitro-p-toluidine and )3-amiiii 
anthraquiiione failed, whilst basic salts of tli 
diamines could not be obtained in the pure stlatc. 

The University, Liverpool. ^* 
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TRANSACTIONS .... 


studies in the acenaphthene series. 

PART I. 

4-AMINOACENAPHTHENE. 

11Y fULDKRT T. MOUOATi ANII II. M. STANLIOY. 

,\<!onaplithene, ono of the constituents of the 
iijlicr fractions ohtained in tho distillation of coal 
(ind.s a useful application in the synthesis of 
i ll dyes belonging to the Ciha Scarlet series. 

' \ survey of tho bibliography of this hydrocarbon 
i-h.ivvs, however, that comparatively few of its 
tiuoretically po.saihle substitution products have 
... lar been described. Tho mono-substituted deriva- 
11 \ cs are chiefly those containing substituents in (para) 
-Hum [lo.sition .5, the predominance of thistyjfe arising 
I lie orienting influence of the ethylenoid side chain. 

\itration of the hydrocarbon as studied by 
(.Iiimekc (Bcr., 1888, 21, 145.5) and by Graebe. 
(.\mialeu, lOdd, 327, 77) led to .5-nitroacenapbthene, 
.lud reduction of this nitro compound furnished 
.)..iminoaeenaphthene (Sachs and Mosebach, Her., 
I'll I, 44, 2852; Flciselicr and Schran/, ibid., 1922. 
.5.5, 22511). 

llalogenation of acenaphthene follows a parallel 
(dunse. 5.Uromoaccnaphtheno was lirst prepareil 
liv Blumentlial (Her., 1874,7, 1095), wdiereas 5-chloro- 
iodo-aoenaphthenes were described tiy Gromp- 
'yria.K, and Harrison (Ghem. Soc. I’roc , 1908, 
i ; 1910, 26, 22(1). These throe haloid deriva- 
"llB were studied in greater detail by Gnunjiion 
Walker (Gheni. Soc. Trans., 1912, 101, 958), 
established the identity of the ehloro and 
compounds with tho corresponding subst.ances 
ned by Sacha and Mo.sobach from 5-amino- 
aphthone through tho diazo reaction (Her., 
43, 2474). 

important contribution to the chemistry of 
aphthene has recently been made by Dzicwiuiski 
Stolyhwo, who have amended earlier views on 
constitution of acenaphtheuo monosiilphonic 
1 (Her., 1924, 57, l.5:U). 'I'hese investigators 

r ave .shown that tho sulphonic acid produced by 
he interaction of acenaphthene and chlorosulphonii' 
id in nitrobenzene is aconaphthene-3-sulphonie 
F 111 and not the 1-sulphonic acid as suggc.sted in 
llm patent literature in which this substance was 
last described (Kalle uml Co., D.H.-H. 248,994; 
l iiedlander, XI., 226). They also substantiate the 
I' n.stitution of aoenaphtheno-6-sulphonic acid, the 
I'loduct obtained in suljihonating with concentrated 
■ilplmrie acid by converting this product .successively 
I (i-sulphonnplithalie acid and 6-hydro.xynaphthalic 


ilcad at a meotiug of the Birmingham Soction on Kovembor ll. 1924. 


The present communication deals with fhe pro¬ 
duction of (me'fl-) i-ami» 0 'iee>iaphcheiie obtained by the 
operations summarised in the, following diagram. 





CHj- CH., 


NH.COlf 


NIL 



OIL-Oil 




VI. 



Tho acyl derivatives of 5-aminoaeenaphtheno 
(1.) nitrate in an ortbo-|)osition, as was demonstrated 
by’ Hachs and Mosebach (Her., 1911, 44, 2858), who 
hydrolysed 4-nitro-5-ae.etvlaminoaeenaphthcne to 

4- nitro-5-amiuonconaphthene nn<l reduced the latter 
to the corresponding diaminoaeenaphthene, which 
was shown to lie an o-diamine by condensation with 
phenanthraijuinono and cliacetyl to give azine 
derivatives. 

It has now been found that C)-fornii)himitio- 
accnaphlhi’.Hd (II.) nitrates smoothly to 4-ni<ro-5- 
form.ijlamiiioaceiiaplithe,iie (III.), which is hydrolysed 
readily to 4-nitro-5-arainoacenai)htheno (IV.). Tho 
direct reduction of the diazonium .salts of this nitro- 
amine to ‘l-nitroaeenajihthone is not practicable 
and only ill-defined amorphous products arc obtained. 

'I'hc e.xehange of amino group for iodine is, however, 
readily effectfsl through the diazo reaction, thus 
giving rise to b-iodoA-nilnHweitaiihlheiic {V.). Drastic 
reduction of this product not only converts the nitro 
group info an amino radical, but also replaces tho 
iodine by hydrogen, so tUat^-aminoace.iuiphthejie (VI.) 
is obtained. 

An attempt was made to produce 4-aminoacenaph- 
thene by reducing the mononitro derivatives of 5- 
ioiloaeenaphthene, but this iodo compound nitrates 
in a very similar manner to 5-ehloroacennphthcno 
(I'amell, Chem. Soo. Trans., 192.3, 123, 69), since 
in both cases the main product consists of a halo- 
genated nitroaeenaphtbene containing the nitro 
group in the peri position with respect to the halogen. 
Accordingly drastic reduction of the le.ss fusible 

5- iodoS-nitroacenaphlh<ine (m.p. 179°—180°) leads 
to 6-aminoacenaphthone. 
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The orientation of the nitro group in tlio more 
fusihic r>-i<Kl(>nilroa<etiaphlhe.7ic, (m.p. 151°—^153°) 

hii 8 not yet been awccrtainofl, aithougli it is proliably 
either in position 3 or 8 ; position 7 is ic 8 .s lihely, 
as are also the positions 1 and 2 in tlie cthylcnoid 
sido chain. 

Eximckimentai.. 

r> Amin<Mrrnii.phthrin‘, and acyl dcriraliccn. 

o-Nitroaceimphthene (Sachs and Moseimeh, Her., 
1011, 44, 28.52) .sejiarated as a yellow crystalline 
mass on a<lding slowly 25 e.c. of nitric achl {d 1-42) 
to 25 g. of accnaplithcnc jiartially dissolved in 2(K) c.e. 
of glacial acetic acid, maintained at 1 (»°. In this 
quantity' of solvent the hydrocarbon dis.solved on 
warming but se])arated on cooling and stirring as a 
line crystalline magma which readily underwent 
nitiation. After crystallisation from alcohol or petro¬ 
leum the nitro compound melted at lOb" (yield 84%). 

.5-Aminoacena])htheno (Eleiseher and Schran/., Ber., 
1022, 55, 3253) was conveniently prepared by adding 
in two j)ort ions .5(4 g. of crystalline sodium hydrosul- 
])hite. to 20 g. of 5-nitroacenaphthent‘ dissolved in 
200 c.e. of alcohol diluted with 100 c.e. of water, the 
mixture being boiled for 20 minutes until tlu^ yellow 
colour disappeared. After distilling oil the alcohol, 
loo e.c. ol hot water and lot) c.e. of concentrated 
hydrochloric acid were added, the rcsiduo being 
boiled rcjieatcdly with further addition of dilute 
hydiochloric acid. ■5-Aminoaecnaj)htheno, which 
sejiarati'd on adding ammonia to tlu; combined fil¬ 
trates, was crystallised from light ixdroleum, m.p. 
108° (yield 70%). 

5-Aeetylaminoacenaphthene (rn )i 102°, Sachs and 
Mosebach, loc. fit.) was nitrati'd to 4-nitro-.5-acctyl- 
aminoaci'uapbtheno (m.]>. 251“) with nitric aiud 
{d 1-42) in glacial acetic aoi<l solution, but this pro¬ 
duct was not completely hydrolysed to 4-nitro-5- 
aminoaccnaphthene even after 12 hours’ boiling with 
alcoholic hydrochloric acid. 

5-Bcn/oylaminoacenaphthcne, which crystallised 
from glacial acetic acid in colourle.ss plates (m p. 211 ", 
Quincke, Her., 1888, 21, 1455), was prepared by the 
Schotten Baumann reaction and nitrated in glacial 
acetic acid to 4:-)nlro-5-t)i‘nzoyla)iiin(>accna/ihlltcii(i 
(VII., pale yellow needles from glacial acetic acid, 
m.p. 233°, yield 70"{,), but this product was not hydro- 
lysablc by hydroi'hloric acid even under jiressure. 
The niti’o groiqi iletermincd by titanous chloride gave 
N(b-=14 .50 ; ('nH] 4 (t;iiV 2 requires NO^ -14-45';;,. 

This nitrobeir/.oyl derivative was even more stable 
than the ]ue<'eding nitroacetyl compound ; it ro- 
niaiiied unchanged after heating with concentrated 
alcoholic hydrochloric acid. 





Vll. 

Ci-FormyUunivcxiccnaphlhcne. (formula II.) was pro¬ 
duced in almost quantitative yield (83"';,) by heating 


5-aminoaccna])hthene with 4 parts of formic aekl 
(90% H.(10..11) under reflux for one hour. Aftia 
two cry.stallisations from dilute alcohol the product 
separated in colourless needles, m.p. 172° : found 
N=7-23; tIjjHiiON requires E- •7-ll7o- 

4-Nitro-r)-formylamiiwacenaphlhcjie, (formula III. 
crystallised from glacial acet ic acid in yellow needles 
m.p. 227° ; it also dissolved in alcohol or chloroform 
It was prepared by adding 0-5 c.e. of nitric aci<l 
{d 1-42) to 5-0 g. of 5-forinylaminoaeenaphthcnc in 
20 c.e. of glacial acetic acid at 10 °. (tonsidcrabb 
heat was gi-nerated and the yellow- nitro product 
sejiarated (yield 00%) : found N---11-71 

requires N 11-57%. 

4-Nitro-5-ainin(iac(-nai)litheiie (formula TV.) wiu 
obtained more readily from the preceding formy. 
eonqiound than from its other acyl derivatives 
On heating uniler reflux 5-0 g. of 4 nitro-5-forniyl 
amiiioaceinqihthene in 75 e.c. of alcohol and 10 c.e 
of concentrated hydroi-hloric acid, the hyilrolysis 
w'as completed in 30 minutes and the nitroamiiu 
separated in a slate of purity from the dark rei 
solution4(yield 92';,,). 4-A'itro-5-aminoaeenaphthen( 
crystallised from alcohol or glacial acetic ai-id am 
melted at 219" (</. Sachs and Mosebai-h, ni.p. 222 - 
2'24‘\ loc. cil.) : found N 13-10; ('j„Hj„0.,N,, require; 
N--13-0S';;,. 

This nitro ba.se was dia-/,otised by adding If g ti 
8 i-.c. of siilphiirie acid (85";, H.JSO 4 ) and tqi tin 
suspension of amine sulphate were added 10 c'. e. 1 
glacial acetic acid, w hen a i-lcar solution was obtairpoi 
i'o this solution cooled to 0 °, solid sodium n^'tri 
(0-75 g.) was added with stirring. I’ieces of ' 
w(-ro introduced and the red dia'/.o solution was pom-' 
into excess of absolute alcohol. On healing, 
boiling a Hocculcnt reil amorphous jirei-ipitati- sep 
rated whi(-h did not melt below- 270 ’. , 

H-Jwh.doiilroan nniihfhc.nc. (formula V.). Six grai4 
of 4-nitro-5-aniinoaeenaphthene susfiended in 40 
of 85% sulphuric acid w-ere brought into solid 
by ailding 50 e.c. of gku-ial acetic acid. Ay^ 
cooling to - 5’, .sodium nitrile (3-5 g.) and ii-e (2(K(fc 
w-ere added siu-eessively, followed by urea to dc.s™ 
excess of nitrons acid and (i g of })otassium ioi^ 
in 15 c.e. of water. A brow nish-gi-ey preeipiijt 
.separated and the mixture warmed to 70° ; nitnqS 
was evolved and the coagulated .solid extracted ww 
boiling alcohol. On cooling, a (i-yslalline prodir‘ 
sejiarated, a further amount being di-jiositi-d 01 
diluting with water (yiekl 45';^). 

o-Iodo-d-nitroaccnaphthcne, piirilied by successiv 
crystallisation from alcohol and light jietroleur 
(b.j). 80°— 100 ), sejiarated in yellowish jiink starlik 
clu.sters of needles, m.ji. 148'. Jnsolublo in watei 
sjraringly soluble in glacial acetic acid, it dissolve- 
readily in acctoiu', chloroform, ether or benzene 
found N--4-.53, 1- 38-8; (!]. 2 H„ 0 .,Nr requires N 
4-32, 1 ==.39-04"/;,. 

i-Amiaoarcnaphth.cnc. (formula VI.).—1. After un 
successful attenijits to reduce 5-iodo-4-nitro,acenajili 
thene with sotliiim hytlrosuljihite and with hyiiroge 
jiassed into alcoholic solution of the nitro compoum 
in presence of finely divided palladium, the followii; 
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iM-i'dure led to reduction of the nitro-grouji accom- 
lued by oliiuinntioii of iodine. 

Kiglitgramsof 5-iodo-4-nitroaeenaphthene,10—bOg. 
yranulntcd tin, 1(10 c.c. of concentrated liydro- 
;|orio acid and 100 im:. of alwohito alcohol were 
;rtcd under rctlux for half an hour when tin; solution 
•c.uiK' almost decolorised. After distilling off the 
cohol, the residual solution deposited the sparingly 
luble d-aininoaccnaphthcne stannichloridc, from 
Inch ether and excess o^ caustic .soda rcinoved the 
i'i> base. 

I’icrie acid added to the ethereal extract prcci- 
i.ited the yellow crystalline, lucrati! (yield (>0%). 

■\-.\miiwaCi'iHiphthcite. pkm((, ('j.dlo'NbTs'b’rJls 
sO.djOH, when rccrystalli.sed from alcohol or 
(‘tone .separated in yellow ncc'dlcs decom(>osing at 
ij) — 200^ 'I'he picric utiid content of this and other 
irates is readily determined by titration with 
iindard sodium hydroxide using acetone as solvent 
id phenolphthalein as indicator, a small correction 
•ing ajiplied for the slight acidity of the ai'ctone : 
und picric acid Tfi-l, (J -5d-()2, H -4-2 .d ; 

requires picric acid=r>7o4, 0=54-27, 

' . -I.ron/ 

f 'I'o isolate 4-aminoacenaphthene from its pit-rate, 
'--- .salt was added in small quantities to aqueous 
aoiiia warmed to 10(>'\ After cooling to 0“ tho 
■s was cxtracti'd with c<pial parts of r-thcr and 
-oleum (b.p. 8(l°—1(H)'), the extract dried over 
um sulphate and distdled on the water bath ; 
residual .solution of base in petroleum was allowed 
\apoi-ate until a mass of white crystals separated, 
j ])roduot W'as recrystalliscd from hot water or 

I P alcohol, the former solvent yielding needles 
(ho latter gudng jirisniatic needles, m.p. .h 7". 
linoaccnaphthene is very soluble in the volatile 
iiic .solvents : found (’ S4-!((i, 11=0-711, N -H-Il!) ; 

iiN requires 0=.sr)-2l, II 0-5], M--8-28';,',. 

dilute mineral acids, .l-aminoaccnaphthciie 
itised to an almost colourless dia-/.o .solution, 
rby differing from 5-aininoai-cnaphtheuc, which 
lia-/.otisation vields a blue coloration. The new' 
differs also tiom its isomcride in not developing 
rations with ferric chloride. Accnaphthenc-4- 
^^r.onium chloride coujilcs with alhaline /!-najihthol 
with rcisorcinol to red and orange-red a/.o pigments 
RSjiectiv’oly. 

(formula Vill.). Dry 
■aminoaccnaphthene (0-8 g.) was heated under rcllu.x 
'ilh 10 c.c. of acetyl chloride for 15 minutes, the 
luhition ])onrcd into water, and tho [irccipitute 
-lystalliscd repeatedly from dilute alcohol or glacial 
ici-tic acid when it scparatcil in colourless prisms, 
a p. 175’—I7(r (yield 00%). Insoluble in water, 
tins d(*riv-ative dissol\-es in chloroform or acetone; 
Imnid (i-71 ; requires N=0-(i4%. 

•i-lii'iizoyhtiiiiiwm'eiKiplilheiu' (formula Vill.). One 
gram of 4-aininoacena])hthene was subjected to the 
.8i-hotten Baumann method of ben/.oylation. Iho 
Iiite ixvsidue insoluble in water crystallised from 
Oo'jj, acetic acid and separated in prismatic needles. 


m.p. 196°, und having a faint yellow colour : found 
N=5-27 ; CijHisON requires N = 5-1H%. 


OHj-CHj 


jNHAc (orB/.) 


OHj-CHj 



NO, I 


Vill. IX. 


XHiutioii of o-!odo(K('itaphlIicii<'. A yield of 00% 
of .5-iodoaeenaphth(-ne was obtaineil by adding 
slowly 51 g. of iodine to SO g. of aeenaphthenc dis¬ 
solved in 2)H) <-.e. of hot alcohol containing 45 g. 
of yellow' mercuric oxide. After boiling for 30 
minutes the liltereil solution and alcoholic washings 
from mercuric iodiile and oxide were, combined and 
cooled, when the crude product separated as a yellow 
oil which was extracted with chloroform to separate 
the ioilo eonqiound from adherent mercuric iodide. 
(Jn evaporating off the .solvent 5-iodoacenaphthenc 
remained a.s a brown oil which solidified on cooling 
and was purilied through its cry.stalline orange-yellow 
pierate, m.p. 1(K)°, this compound being subsequently 
decompo.sed by ammonia (tVompton and Walker, 
C,’hem. .Soe. 'I'rans., 1912, 101, 958). 

Three e.e. of fuming nitric acid (d =l-.5()) were 
added to 10 g. of 5-iodoaeenaph(heno dis.solved in 
1(H) c.c. of glacial acetic acid at 15°, when the solution 
reddened and yellow crystals began to separati-. 
After three weeks the yield of cry.stalline crude 
uitro product was 68%. 25 g. of this material when 

cry.stallised fractionally from glacial acetic acid 
(2(X) c.c.), yielded U g. of nitro compounil (A) 
melting at 174'’ and 6-8 g. of nitro compound (B) 
with m.p. 153°. 

Product A. o-Ioih-ii-nilrodccnaphllK'tK, (formula l.X.) 
After three additional crystallisations fi-om glacial 
acetic aeiil. 7-0 g. were obtained in pale yellow 
prismat ic needles melting at 179' - 180°. This iso- 
nieride is s|)aringly .solulile in alcohol but di.ssolve.s 
readily in other volatile oi-gunie .sohi-nts; found 
N -4-75, I - 39-08; Cj. H at-lsNI requires N -4-32, 

1--39-04%. 

The orientation of the nitrogtoup in5-iodo-()-nitro- 
aeenaphth(-ne (m.p. bSO ) is demonstrated by^ the 
following reduction; The. nitro |>roduct A (.'e5 g.) 
w-as heated under rellux for three hours with lot) c.c. 
of eonei-nl r.ited hydroehlorii- acid, 180 e e. of alcohol 
and 20 g. of granulated tin. Alter removing alcohol 
thefiltratewas cooled, when a sparingly soluble .stanni- 
chloride separated, 'This double salt was deeonqiosed 
with ether and excess of aqueous caustic soda, the 
etheri-al extract of the free amine being treated with 
]h<-rie ai-id to precijiitate the following pierate 
(yield 80%). 

r>-Ainino(Ki'ii(i,jiltlh('n<‘. pifmie, (lioH (i'NH. 2 ,(-'iilla 
(NO,,),OH, which resembled its isomcride {ante.), 
was crystallised from alcohol and sejiarated in yellow' 
needle.s deeonqiosing at 190'°— 200° ; found ])k-ri(! 
acid=57-3, 57-8, C=.54-14, ll=3-()9; (%H, 40 ,N 4 re¬ 
quires picric acid-=.57-54, C -54-27, H-i3-52%. 


I 
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When decomposed with lupicoiis ammonia this 
picrate yielded 5-aminoaccna))hthorie, wliich after 
crystfilUsation from hot water melted at lOf)'—100° 
(mixed m.p. with standard 8peeimen=l00°). More¬ 
over, this preparation of tlie amine gave the bine 
colorations on diazotising atid on treatment with 
alcoholic ferric chloride. 

Product B. C>-Iodo-X-nitroaci Haphlhene,. After 
repeatofl crystallisations frotn glacial acetic acid, 
the more soluble ami more fusible product separatee! 
in pale yellow neeilles meriting at IT)!"—ir)3° : found 
N -4-34, I —.’iO lO; ('j^HatijNl requires N 4-32. 
I=--39-04%. 

The amount of rceryatallised compound so far 
obtaincal was too small to establish its constitution 
by reduction. The mi.vturc of the two i-someric 
nitro com)»oui\ds A and B forma a two-eompon(!nt 
system yielding mixed crystals; there is no definite 
evidence of any eutectic mixture. Althougli the 
analytical <lata point to a mononitro compound, it 
is doubtful whetlier this isomeride (m.p. 151°- -1.53°) 
has been i.solated in a emnpletely homogeneous con¬ 
dition ; the product is still under examination. 

Since nitrated 5-iodoacenaj)hthcnea containing 
the nitro group in positions 4 and (i are described 
above, it follows that the for<‘going isomeride must 
contain il.s nitro substituent in jxKsition 3, 7, or S, 
nitration in the saturated side chain being excluded 
ns highly improbable. 

The authors desire to cx|}ress tluur thunks to tho 
Advi.sory Council of the Jlcpaitment of Scientific 
and Induslrml K(!search for a grant which has partly 
defrayed the expense of this in\ < stigution ; and 
also to Mes.sra. Hardman and Holden, Miles Platting, 
Manchester, for a generous gift of aconaphthene. 

Tho University of Birmingham, 

Edgbaston. 


OBSERVATIONS ON THE HIGHER FATTY 
ACIDS.^ 

nV OlI.riERT T. MORd.AN AND ARTHUR R. ROWF.N. 
1. Thi’ higher saturated fatti/ acids of carxta butter. 

'ITie object of this research was an inve.stigation 
of the acids of cacao buffer as a source of eicosanio 
acid. According to Traub (Arch. Pharm., 1HH3, 21, 
111- 23) and (Iraf (ih'd., 188.S, 26, 830) cacao Imtter 
contains arachidie, stearic, palmitic, and lauric. 
acids, but not thcobromic, acid, PniHjjsOj, which 
had previously been reportt d by Kingzett (Chem. 
Soo. Trans., 1878, .3.3, 38). Subsequently, Hehner 
and Mitchell (.\naly.st, IWHi, 21, 318) obtained pure 
.stearic acid by iei)ea1ed crystallisation in alcohol 
of tho fatty acids from cacao butter. Tt has recently 
been shown by Ebr<'nsteii\ and Stuewer (.1, pr. 
Chem., 1023. (ii), 105, 100) that araehidie acid derived 
from arachis oil is in all probability an /.sodoeosanic 
acid, that is, a ('22 acid having a branched chain. 


* Bead at a meeting of the BlrnilnghAm iieotion on Noveinhor 11, 1U24. 



whilst the acid in rambutan tallow (from the seeds, 
of Nephelium lappace.um J.) is the normal eicosani' 
acid (the Cjq acid with unbranched chain). i 

Uepeated crystallisation of the saturated cacao" 
butter jicids from 00% alcohf)! at 25° resulted in thij 
isolation of pure stearic acid. This acid was 4il«,i 
obtained by fractionation of tho acids by Heintz’s! 
method. | 

For comparative puq)Oses, pure eicosanic acid was 
pn^parod from crucic acid by potash fusion, and thif 
mixed melting points with pure stearic acid won' 
determined. Eicosanic acid was also obtained fror.ii 
rambutan tallow (Ceylon) and arachitlic acid from! 
arachis oil. ! 

iSaponification of cacao butter .—1 kg. of filtered cacao' 
butter, 4 litres of absolute alcohol, and 500 
caustic potash in 2 litres of water were heated 
gether under a reflux condenser in a copjjer 
for four hours. After sapoidfication, as much~ 
alcohol as possilfle was distilled off and the free acidsf 
were precipitated by the additior\ of a slight excess of, 
H.V-sulphuric acid. At 50°— 60° these acids separated)' 
as a pale yellow supernatant layer. The character¬ 
istic odour of cacao butter was retained after saponi¬ 
fication. fl'he free fatty acids were washed free from 
mineriil acid, dried at 100°, and filtered. 

tteparatioa of .Kituraled from unsaturated acids .—• 
The saturated acids were separated from the un- 
saturatod by means of the magnesium soap-alcohol 
method (Kerr, .1. led. Eng. Chem., 1016, 8, 004; 
Thomas and Yu, J. Amer. ('hem. Soc., 1023, 45 (i), 
113). Magnesium aeetnb- (100 g.) was dissolved.mil 
200 c.c. of boiling water, the solution filtered, cot^.f 1 
and mixed with three volumes of 05% alecf, ate 
One part of insoluble mixed fatty acids from c( ^ . 
butter was added to fiv'c parts (by volume) of ' L • 
hot alcoholic magnesium acetate. The solu- * 
was left overnight at room tcmperaturi', w'hcn •. ‘it 
insoluble magnesium soaps were collected and w'asl. ijE 
with cold absolute alcohol until free from magnesi 
acetate. On deeom])osition with hydrochloric 
these Tuagnesiura soaps yielded tlie fatty ad 
which after washing free from magnesium cblo^ 
were drietl at 

Attempted separation of eica.saiiic acid from .mtur% 
caciU) butler acids by recryslallisation from ale* 

(U 25°. 'I’he saturated fatty acids from cacao but, 

(03 g.) rccrystallised eight times from 00",', alcoll 
cooled to 25° gave 0-3 g. of acid, m.p. (Knapil 
method) 600° ; mixed m.j>. with stearic acid OO-ol 
Molecidar weight by titration with A'/IO alcoholP 
])ota.sh (I C.C.— 0-006.561 g. KOll) : 0-0060 g. 
acid required 2-00 c.e. of A'/IO alcoholic potashTi 
found IVl—282-6, (ligHj^Oa requires M-r284. 


Fractionation of saturated cacao butter acids. i 

First fractionation.—'Yhe fatty acids of highest ! 
carbon content arc tho first to bo separated by ' 
Hointz’s method, which involves the fractional 
precipitation of their magnesium soaps by adding 
hot alcoholic magnesium acetate to an alcoholic 
.solution of the fatty acids (J. pr. Chem., 1855, (i), 
66, 1). In this fractionation, 166 g. of saturated 
acids from cacao butter were dissolved in 600 c.c. 
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f hot absolute alcohol and precipitated fractionally 
lialf the calculated amount of alcoholic magnesium 
•c'tate. The precipitated magnesium soap was 
illccted and the foregoing operation repeat^ five 
rues ; the fatty acid thus obtained was thrice orys- 
j illised from alcohol, when three grams of acid were 
, ;>iained melting at 69'0°. A mixed melting point 
- itli stearic acid was unchanged, whereas with 
. I'osanic acid the mixed melting point was 64°—67°. 

Second fractiovalion .—In this fractionation, smaller 
;,i'iantities (30 g.) of saturated fatty acids from cacao 
■ liter were used with litres of alcohol. Less 
M .iholio magnesium acetate was added than in the 
ji.i^t fractionation, so that only about ono-fifth of the 
, ills were precipittited at each stage. The prccipi- 
rdon was carried out in duplicate and the small 
lu ll fractions were combined ; 0-3 g. of least soluble 
1 111 was obtained from 60 g. of saturated acids, 
lie melting point of this fraction was 68'6° and 
iiixeii melting point with stearic acid 68’5°, although 
in' mixed melting point with eicosanio acid gave 
4 ,r. 


PreyanUion of n-eicosanic acid. 

, 1. From erucic acid (Fitz, Ber., 1871, 4, 444).— 
titassium enicate (40 g.) was fused with 114 g. 
I caustic potash and a little water at 310—320° 
II' 2-hour. The acid was separated as magnesium 
lit; weight of crude acid, 26 g. After repeated 
■ystallisation from petroleum (b.p. 80°—100°), 
10 eicosanic acid (12 g.) molted at 7,5° ; its methyl 
^ melted at 46-5° and ethyl ester at 41-5°. Molo- 
weight by titration gave M—311'3' C^oH^oOj 
Il'Jres M=3]2. 

^ed rneUing point's of eicosanic acid .stearic acid 
Jrcs.—About 0-6 g. of the acids was melted, 
ll, and allowed to solidify overnight in the 
eator. The melting points were then taken by 
pp’s method (J., 1915, 1121):— 


Stearic 


Kicoftanlo 

Stearic 



m.p. 

ucld. 

acid. 

m.p. 





* 




*/0 



7r»o 

45 

.. 55 ,. 

63-5 

.. 2if 

70-6 

40 

.. 60 

03 3 

.. 25 

600 

33-3 

.. 66 7 .. 

62-7 

.. 5a 3 .. 

67-0 

25 

.. 76 

62*3 

.. 40 

04 6 

20 

.. «0 

(13-5 

.. 47 6 .. 

63-5 

08 

.. 90-2 .. 

66-7 

.. 60 

63 5 

0 

.. 100 

69 0 


From rambulan laMoia.—Rambutan tallow 
.) was hydrolysed for four hours with 188 g. 
isolute aleohol and 126 g. of 25% aqueous 
le potash. The acids lilierated with dilute 
Uphiirio acid -u'cre dried at 1(K)°. The saturated 
' ids were separated by the foregoing magnesium 
'■ip method : 42 g. of fatty acid wore heated to 
■'ding with 250 c.o. of alcoholic magnesium acetate, 
he precipitated magnesium soap was decomposed 
■th dilute hydrochloric acid, washed, and rccrystal- 
•cil from alcohol. This acid, W'hich was .still slightly 
■How, was decolorised by boiling with animal 
i' ii'coal in petroleum (b.p. TO°—100°). The colour¬ 
's acid was rccrystallised four times from light 
‘ Irolcum ; First crop, 0-7 g., m.p. 74'6° ; second 
■up, 6-0 g,, m.p. 74° ; third crop, 6-0 g., m.p. 68-5°. 
H'thyl ester of acid from first crop, m.p. 46'5°. 


Pre^ralion of arachidic acid from arachis oil .— 
Arachis oil (50 g.) was 'worked up as in the case of 
cacao butter and rambutan tallow and the saturated 
fatty acids wore separated as magnesium soaps. 
After four recrystallisations from light petroleum, 
the fatty acid (weight=l'5 g.) melted at 74° ; mixed 
m.p. with M-eicosanic acid--;07°—68°. 

Summary. 

The investigation was commenced in order to 
ascertain whether cacao butter could be used as a 
source of eicosanic acid, but fractional crystallisation 
of the free acids and fractional precipitation of their 
magnesium soaps did not lead to the isolation of any 
acid higher than stearic aehl. 

II. The PMstence of bimolecular comple.res of the 
higher saturated fatty acids. 

The melting points for the eicosanic acid-stearic 
acid mixtures were plotted against tlio percentage 
composition and the curve. Fig. 1, obtained. This 
type of curve indicates compound formation, 
in this case the bimolecular complex, 1 moleoulo 
eicosanic acid : I molecule stearic acid (composition 
^-52-4% 47-6% C%H,„(>.,). 

75° 



The corresponding stearic acid: palmitic acid 
curve was studied by de Visser (Kcc. Trav. chiru., 
1898, 17, 182), who determined the melting points 
of mixtures of stearic and palmitic acids with a 
great degree of accuracy. Large quantities (50 g.) 
of the mixtures were used, and heated and cooled 
with stirring, the points of solidification giving the 
curve. Fig. 2. From this curve de Visser deduced 
that mixed crystals were formed in the vicinity 
of the 50% mixture. There is, however, no founda¬ 
tion for this conclusion, as the curve clearly shows 
compound formation (1 mol. stearic acid: 1 mol. 
palmitic acid). He also finds (ibid., 346) that the 
composition of a mixture of the two aei<l8 in the 
proportion 47-5% stearic acid ; 52'6% palmitic acid 
is unchanged on recrystallisation from alcohol and 
thus acts as a chemical entity. 

Further determinations of melting points of fatty 
acid mixtures are given by Meyer, Brod, and Soyka 
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in their research on lignoceric acid (Momitsb, 1913, 
34, 1127) and liy Meyer and Beer working on earth 
nut oil {ibid , 1202). 


8U 32" 



'riiu.s it will he seen that most of tlio examples 
of binary highi'i' saturated fatty acid mixtures 
indicate marked evidence of compound formation 
usually of the ty|)e 1 mol. A : 1 mol. B, the amount 


of dissociation of these compounds at their melt: 
points being considerable. It will, therefore, 
impossible to separate the 50% mixtures of bl 
acids by fractional crystallisation, and the compoui 
with their constant melting points and molocu 
weights will appear as chemical entities by t 
usual purity criteria. This is a point of gn 
imjiortanee in the identification of naturally-occurri 
higher fatty acids of both odd and even number 
carbon atoms. Holde (Ber., 1905, 38, 1247) 1: 
shown that certain alleged instances of natural 
occurring heptadecylic acids are in reality mixtu- 
of acids of even number of carbon atoms. In tl 
connexion it is interesting to note that Midler a: 
Shearer (Ohem. Soc. Trans., 1923, 123, 3166) ha 
also indicated that the higher fatty acids themselv 
are bimoleeular, two chemical molecules constituti, 
one crystal molecule. This result is confirmed i 
the recent work of W. E. Garner and Eandall on t 
heats of crystallisation of the normal monobat 
fatty acids (Chem. Soc. Trans., 1924, 125, 881). 

The authors desire to express their thanks to t. 
Advisory Council of the Department of Scienti. 
and Industrial Research for a grant which h 
partly defrayed the expense of this research ; 
Messrs, (iadbury Brothers for a generous gift 
cacao butter ; and to Mr. Peteh, the Acting Direct 
of Agriculture, and Mr. Gad<l, Peradeniya, Ceylo 
for the preparation of a sample of rambutan tallo’ 

University of Birmingham, 

Edgbaston. 
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NOTE CW “TEMPER” COLOURS. 

■ BV R. C. GALE, A.C.O.I., A.I.C. 

It is well known that vlien a piece of polkhed 
i dcned steel is “ tempered ” by reheatmg, the 
u-ating is accompanied by the formation of a 
jiicnoe of oolouretl oxide films or “ temper 
,)nrs ” on the surface of the metal. These colours 
;y with the time of heating and with the tem- 
•ilure to which the metal is heated. 

I'he observation of this phenomenon is a matter 
some antiquity; in the French translation' of 
•inguccio’s “De la Pirotechnia ”• by Jacques 
icent in 1566, the colours are described “ . . . 
premiere desquellos a apparence blanche pour 
son d^tioA il est ap^lfo argent. La seconde 
i cst jaune, cst appeue d’aure. La tierce qui 
azurce, est nommee violet. Et la quatriesme 
Jo couleur cendree.” 

tobert Boyle’ in 1680 writes: “ . . . the Steel 
us Iwrdened, will, if it be good, look somewhat 
life, and must bo made bright at the end, that 
change of Colours may be there conspicuous, 

1 then holding it in the Aame of a Candle . . . 
i shall after a while see that clean end, which is 

I contiguous to the flame, pass very nimbly 
ne Colour to another, as from a brighter 
to a deeper or reddish Yellow, which arti- 
all a sanguine, and from that to a fainter 
id then a deeper Blew.” In a later chapter 
same work,' he observes ”... touching the 
nd Rod and Yellow, that may lie produc'd 
piece of temper’d Steel: for these ('olours 
they be very Vivid, yet if you break the 
ley adorn, they will appear to be but Super- 
not only the innermost parts of the Metal, 
>se that are witliin a hair’s breadth of the 
iies, having not any of these Colours, but 
g that of the Steel itself.” 
i’ in 19(10 showed that the colour of the film 
lulent on the naturi' of (he substance, the 
dure of heating, and the time of heating, 
lu made use of these facts in ditferentiatuig between 
lall areas of different constituents in pieces of 
lished metal, thus originating the method of 
licat tinting ” now well known to metallographers, 
(luillct and Portevin’ in 1909 showed that for 
y given temperature, the colour developed tended 
become independent of time after a long period 
heating, furtner heating causing no change. 

I'he jKissihle explanations of the cause of colour 
the films are tliree :— 


l>(i la rirotbccule/' FarlB, 166<J, p. 202. 

J>«i Jtt PlrotoflUnlA,*’ Venice, 1640, p. 187. 

‘ ICxptjilmo&te and Cooeiderattons touching Coloun/' 1680, p. 6. 
p. 28. 

^ ln>n and Steel Inet,, 1800, U., 189. 
itev. 1909, 9, 108. 


(1) Inherent colour of the oxide. 

(2) Interference in the oxide film causing Inter¬ 
ference as in the case of Newton’s rings and 
soap films. 

(3) Diftwetion of the incident light by the granular 
or laminated structure of the oxide film. 

The first explanation is ruled out by the fact that 
the colour change does not take place at a definite 
temperature, and is not due to ixnymorphic change, 
e.g., the mercurous iodide change rod yellow at 
126°. .. 


• The two latter explanations have both been 
advanced in recent years. 

Mallock’ states that the colour cannot bo duo 
to interference, since it is not altered on reduction 
of thickness by polishing, this statement being 
quoted by Hinshelwood.® 

This is contrary to the author’s experience, who 
found that a dark blue film, purples and yellovrs 
were produced on polishing. It is not clear whether 
this is due to simple reduction of thickness, or to 
an irregular disturbance of the oxide film. JVirther 
work is in progress to clear u() this point. 

Hinsholwood* states tliat in the case of oxide 
films on copper, the colour is independent of the 
thickness of the film, and is probably duo to dilTrac- 
tion of the incident light by the granular structure* 
of the oxide. 

’I’ammann* has investigated the rate of formation 
of coloured films produced by exposing metals 
to the action of air, nitrogen, lialogens, etc., assuming 
that the thickness of the film of metallic compound 
formed is related to that of an air film of the same 
colour by the expression Ta/Tj, =fi, where T* is 
thickness of the air film, Tj, the tiuckne.ss of the 
metallic compound film, and /x the refractive index 
of the metaluc compound. 

The apparently irreconcilable nature of the two 
latter explanations led (he author to carry out the 
following preliminary exiieriments on the formation 
of temper colours on steel heated in air. 

'fho primary object of the work was to determine 
the weight of tho film formed by heating steel foil 
of known weight and area to a definite colour, and 
hence to deduce the tliickncss of the film and the 
ratio of its thickness to that of an oxide film of 
the same colour. 

1. Preparation of colour scale .—A scale of colours 
was first prepared by heating mild steel discs J in. 
by } in. diameter, previously smoothed down to 
0000 Hubert emery paper, in a molten tin bath for 
a period of one minute. The tin was contained in 
a 8to«!l tube lOxlJxA in. thick, sealed at the 
lower end, and immersed in a bath of stirred molten 


' Proc. Roy. Soc., 1818, MX, 681. 

•im, KBA, 818. 

Z, «norj. aiem., IBil, «11, 78: 1822, 122, 188 ; 114,26. Eoo. Trav. 
ehta., 18^ 41, 247. . 
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potassium and sodium nitrates in equal weights. 
This bath was well lagged with asbestos wool and 
board, and heated by a gas burner. The temperature 
was gradually raised from 240" to 360" (uncorr.) 
in’ steps of about 6°, a steel disc being half immersed 
in the molten tin at each h" increase of temperature. 

Thi^i gave a series of cohmrs varying from the 
palest yellow, through brouoiish-yollow to reddish- 
yellow, purple, blue, j)alc blue, and grey, some of 
the adjacent discs not differing ijerceptibly in colour 
or shade. 

A series was then selected in which the differenoes 
in colour or shade between adjacent discs was suffi¬ 
ciently well marked to bo us(!d as a scale for com¬ 
parison purposes, the discs then being numbered 
in sequence (see Table V.). 

2. Delcrmination of the increase in -weight of steel 
due to-the fornuttion of temjiKr colours. 

Series 1.—'J'he material used was cold-rolled steel 
strip 0-0102 X 7-5 cm. This was smoothed down to 
grade 0000 Hubert emery pajier, cut into strips 
about 2 X 7-;') cm., and coiled into spirals by wrapping 
round a thin glass rod. The spirals wore then 
washed with dry ether over lime in a Soxhlot ex¬ 
tractor for 4 hours, about 30 washes being given. 
They were drietl in a water oven at 08" for 1 hour, 
and c(X)le<l over pliosphoric oxide in a desiccator. 

Weighings were made on an Oertlingassay balance, 
the spiral being counterjioised by gilt and platinum 
weights on the right-hand pan, a centigram rider - 
on the left-hand beam, and a milligram rider on the' 
right-hand beam. The jiosition of the zero jwint 
was then determined by swings, using the formula ■ 
L=J(lj-f-31j-f 3 / 3 - 1 - 14 ), where /j, /,, and are' 
consecutive readings on the pointer scale. A large 
number of readings was taken (about 25 releases), 
the zero jioints plotted against time, and the zero 
point estimated by extrapolation to the vertical 
axis. This was necessary owing to the inerea.se 
in weight taking place as weighing proceeded, possibly 
due to the abso^tion of moisture on the surface of 
the metal, this surface being large compared with 
that of the counterpoise weights. 

The spiral was then heated in an electric oven to 
220° until a colour develojied, re-weighed as before, 
aiul the colour matehe<l by comfiarison with the 
colour scale. 

These opiu-ations were repeated for thrci^ ditfcreiit 
colours, tlio results being summurised in Table 1. 

Weight of 8|)iral, 1-2762 g, ; density, 7-8-t g. per 
c.c. ; thicknc.ss, 0-0102 cm.; urea, 31-0 s(i. cm. 


less than in Series J. After-heat-tinting ono spira 
both were thfen heated in vacuo at 180° for 10 minute 
and cooled in a desiccator over phosphoric oxide f( 
half an hour before weighing. 

Weight of spiral, 1-076 g.; density, 7-84 g. jier c.c 
thickness, 0-0102 cm.; area, 28’9 sq. cm. 

I’aui-b II. 





Tncreafte In weight. 

'/mo 

Dirtcrcncf*. 

C-olour. 

ppr 

26*9 Bq. cm. 

mg. per 
»q.m. 

32*8 





360 

8*2 . 

8 

0*000027 ., 

. 10*0 

80*0 

6*2 

6 

0*000052 .. 

19* 

48*6 

10*8 

11 

0*000091 

83*7 


Series 111 .—In this series of weighings steel stri 
0-00254 cm. thick was used, prepared os in Series ; 
and II. The weighings were made on an Oertliii 
micro-analytical balance, equilibrium being obtaine 
by the use of riders as before. Owing to the greate 
increases in weight obtained, it was found possib' 
to use the movement of the milligram rider on th 
right-hand beam as a means of approximating t 
equilibrium, the exact zero points then being dete. 
rained by swings and plotteii as before. An increaf 
in the weight of the heated spiral during wei^[^^ 
was observed. 
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Increase In 

K per JIIK. IKT 

31 0 «q. cm. ifq. iti. 


Hctrlon. C«)lour. 

mg./m*. 

J. .. 2 

11*8 

X X ;• D 

16*1 

10 

260 

ii. .. 3 

10*0 

-I- 1 1 0 

10 4 i 

n 

33*7 1 

HI. .. 2 

6*6 

... .1 

12-5 

8 

23*2 

1. 


irals were heated iil 

vacuo for half an hoi 


0 000030 
0 OOOO&l 
0 00008C 
- 0 0000084 g. 


11-3 

1 
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Series II .—A further serie.s of wcighing.s was made 
with the object of obtaining greater uniformity of 
weighings than in Series 1. This was attained by 
taring two spirals and using one m ,-a counterpoise 
throughout the series of weighing*^ apd heatings, the 
variations in weight duiingjjj/r^iiS^ being much 


at 150° before cooling and weighing. 

Weight of spiral, 2-702 g. ; density, 7-84 g. per c.c 
thickness, 0-00264 cm.; area, 271-4 sq. cm. 

'.I'aiii.k lit. 

lucrcttuo in weight. 

ColtHlI. K. ptT IDg. pvr 

2714 sq. cm. 0 q. in. 

2 . 0*00018 .. 0-6 

4 . 0 00034 .. 12*{> 

8 . 0*00063 .. 23*2 


Sensitivity of bailee : 1 division on scale 0 000025 g. 
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On the basis of these weighings, a calculation of the 
ickness of the films was made, assuming that they 
nsist of ferric oxide of density—5-25 g. per c.c. 
Tabi-b IV. 


Fig. 2 shows tlic relative thicknesses of the air 
and oxide films, the colour scale being spaced to Oor* 
respond lyith equal increments of thickness of an 
air film. 



Weight of 

TldckjivMf 




feraki oxide 

of film 



iKTuafW in wolght 

in g. f»cr 

to cm. 

ColtMir 

Merlon, 

liir to oxidation. 

cm 

109-6 

WiX 


no. 

I« «■ K- ^ 

i„. «q. cm.--W,. 

5-25 



1 ! .. O'OOCKWn.'t 

.. 0*00000376 . 

. 0000<J0072 

.. 2 .. 

1. 

F, .. U OOOiXKWfi 

.. 0-000002-40 . 

. (I000O0O42 

. 2 . 

Ilf. 

i) .. O OOOOUKKJ 

.. 0*000003:t i 

. 0-00000063 

11 .. 

Jl. 

.. 0 00000125 

.*. 0 0000041ft . 

. 0-00000070 

.. 4 .. 

nr. 

1 ., 0 0000016] 

.. o-ooooor»36 

. 0 00000102 

a .. 

I 

\ .. 0*00000194 

.. 0 00000645 

. 0-(KKM)0123 

6 .. 

n. 

:: . 0-00000232 

.. 0-00000772 . 

. 0-O0000 M7 

. 8 .. 

Uf. 

0 .. 0 00000269 

.. 0*00000895 . 

. 0 00t>00170 

. 10 .. 

1. 

7 .. 0 00000337 

.. 0-00001120 . 

. 0-00000213 

.. n .. 

11. 


I'he thicknesses of air films of difierent colours are, 
cording to A. RolletO” :— 

Tabcjs V. 



Colour 

Thb'kiiesiii 

Colour 

no. 

in cm. 


1 

— 

hrowitbh-wmto .. 

2 

0-00000100 

Ilrlght brown 

3 

0-00000107 

Dark brow'u 

4 

0*00000116 

Bed lirowtt 


0*00000124 


8 ! 

000000127* 

Onrkptlrplo 

.. 9 

0-0(KM)0120 


xo 

0 0(K)00132* 


.. u 

0*0000013.". 

Dark blua 

. i,.. 

0-00000140 

l>iirkf*r bliH) 


0-00000164 

■olll durki'f blue 

.. 13 

0*000002:15 

I’tiK tiiiiK Kiecu 

..14 

15 . .. 

0 00000-245 
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Colour 


* liitvipoiaU'd. 

.0 results of w'eighings are plotted in Fig. 
points in Series I. corresponding to Colours 
^ being neglecte<I in subsequent curves. 
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the ratios of thickness of air films 
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4 Oxide -Fig. ;l sh 
'' to the thickness of oxide films of the same colour. 


nummary and concluximis. 

1. The thicknesses of ‘‘temper'’ colour films on 
steel have been determined by direct weighing, 
assuming that the density of the film is 5-25 g. per c.c. 
These vary from 4 2 X It)”’ cm. for a pale straw colour 
to 21'3 X 10~’ cm. for a dark purple. 

2. For temper colours on steel, the ratio Tair/l’oxido;= 
H is not a constant for all colours, as assumed in 
Taramann’s experiments, and therefore cannot be 
used to express the thickness of oxide films in terms 
of the thickness of air films of the same colour. 

3. If the temper colours on steel are due to inter¬ 
ference, it is necessary to assume that the refractive 
index of the film varies from 2'r)3 in the case of a 
pale straw colour to 0-63 in the case of a dark violet 
colour. 

4. 'J'he fact that a blue film may develoj* purples 
aiul yellows when polished does not prove that the 
colours are due to interference, and further experi¬ 
ments are in progi'css to clear up this point. 

i ,5. The heat-tinted spirals increase in weight mow! 
rapidly than the uniieated counteriwises when 
weighed in moist air. This supports tne view that 
the film is granular in structure and is not an inter- 

fnrnnnA film. . 
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BACTERICIDAL ACTION OF QUINONES 
AND ALLIED COMPOUNDS. 

BV OILBKBT T. MOROAN AND B. A.SHLEY OOOPBB. 

In a previous paper (Biochem. J., 1921, 15, 587), 
describing the bactericidal action of certahi quinones, 
the authors suggested that the high germicidal 
power of benzoquinone was associated with the 
property of dynamic isomerism and due to the 
activity of the nascent peroxide molecules present 
in aqueous solutions. 



Thus, although in the case of many groups of organic 
compound.s, bactericidal pow'cr increases as the 
homologous series is ascended, the opposite was 
found to hold in the case of the quinones, p-benzo- 
quiiione being far more efficacious in this respect 
tnan the higher members of the series. 

Further researches on this subject with A. W. 
Burtt and F. J. Corby are recorded in the present 
communication. 

Influence of time on the relative germicidal ‘power of 
the quinones. 

The phenol coefficients of p-benzoquinone ajid 
toluquiuone were first determined by the Chick- 
Martin method at 20°, wfith varying periods of 
disinfection :— 

Table I. 

OrgnnlHiii. Rubetanco. Phenol e-oelBcloutd. 

J hr. 1 hr. 3 bn 

H.fujthotm .. f-JU'n7.oqnlm>ne .. tI04 .. 1400 .. >27f»0. 

h. lypkMtut .. Toliiqulrntno .. 23 . 83 .. — 

litnph.py.aiir, .. p-Ikuzoqulnouo . 11 . 21 .. — 

The results show that the bactericidal power of the 
quinones iucrea.scs relatively to tliiit of phenol when 
tlie period of disinfection is^^nded, coefficients 
of the unti.sual niagnitucl@j^j|^1l{)00—3000 being 
obtained. It is thus of great'importance to study 
the time-factor very careful]^| In these investigations. 

BaUericidal 'power of va0lu». quitiones and their 
derivmives. 

The phenol coefficients ^rc first determined with 
B. coU communis in abunce of organic matter at 

I ‘IM, 


Bactericidal power was also determined 
another experimental method. It is well known t 
quinones react with proteoses and amino-ac, 
and itence it was thought possible that suffici 
organic matter was carried over with a drop 
culture to affect the germicidal power of the q^uini 
solutions, as has been shown by Cooper, Woodhoi 
and Forsrtner (unpublished work) in the case 
aldehydes, organic acids, and nitroso compounds. 

The culture was therefore diluted with ste: 
salt solution (0-85%) and a Chick-Martin t 
performed with this diluted culture. A gr 
difference in the results was obtained. With 
creasing dilution of the cultural oi^anic mat 
there was a gradual increase in the germicidal po\ 
of the quinone, until a certain limiting dilut; 
had been reached, after which no further change 
the germicidal power was observed. To test whetl 
the consequent diminution in the number of orgs 
isms present affected the results, the culture v 
diluted with sterile broth instead of with ster 
salt solution; the immediate effect was to lov 
the germicidal power to its original value, showi 
that the disturbing factor was the oiganie mat- 
present. The quinones to be compared were 
tested in this manner, and it was found that diluti 
of the culture 100 times was sufficient in each car 
The main result of the observations is that t: 
quinones retained approximately the same order 
regards germicidal power as when normal bro 
culture was employed, but the actual phenol c 
efficients were consistently much greater in magnituti 
A similar effect was observed when B. pyocyanei 
was used in place of the B. coli, showing that tl 
nature of the bacillus did not affect the change. 

Table II. 

Compount]. 

^•Boiuoquiaono 
ToluquiDone 
.XyloquiQoue .. 

Thymoqulnoue.. 
ni*l>lchloroq\iluono 
'J'rlohloroquiitone 
UbUfraiillio acid 
8o<llum chloraBllato .. 

Bromaitlllc acid 
u-Kaphihaquinono 
^-Naphthaiiulaone 
Qulufiydrone .. 
ramphorqtiinoue 
Monochlorobt'ozoqulnoiie 
1 >' nichloroiH'uzoquiuone 
}7-J)ibromobcnKoqulDone 

The following conclusions may be drawn froi 
the foregoing results 

(1) Of all the quinones examined, p-benzoquinon 
is the most powerful. 

(2) Camphorquinone, which is fully saturatec 
and should not therefore exhibit the propert 
of dynamic isomerism, has a very low germ; 
cidal power. 

(3) The introduction of various substituents int 
the benzene ring results in a diminution ii 
germicidal power (except in the case of w-di 
chloroquinono with ordinary culture). 

With the phenols, however, baobOTcidal ^wer is 


Coeff. at 20®, Coeff. at 37®, 
normal culture, culture dll. 100, t 
’ * - ' * 1-hour test. ' 


208 

IWlth F. J. Oorb 
8650 

62 

.. 1710 

< 20 

206 

< 20 

866 

938 

2620 , 

<;867 

4130 

8S-6 

104-5 

< &-6 

6-6 

~~ 

2J6 

88 

88-6 

104 

668 

— 

617 


Satd, solu. failed 
to disinfect. 











jhrlicli"aM,Be^ 2. ;^y&f; (!%«i‘ift.i 1006, 

'3; Cooper iiid Woodhouae, Biochem. J., 1923, 

/, 600), ai^d in the coae of phenols, alcohols, and 
nines also by the introduction of alkyl ^ups 
forgan and Coc^r, 8th Int. Cong. Appl. Chem;, 
Il2, 19, 243). Again, 2.3-dih^roxynaphthaleno is 
msiderabty more efficacious than pyrocatechol {h&. 
t., 19l2), whilst the naphthaquinones are less potent 
lan benzoquihone. 

The effect of substitution in the case of p-benzo- 
uiiione is thus in many cases quite anomalous, and 
he probable explanation is that its homologu<» 
,nd other deriratiyes are less reactive and exmbit 
lynaraic isomerism to a less degree (Kehrmann, 
iir, 1888,-21, 3315; Stewart and Baly, Chem. 
,c, Trans., 1906, 89, 618). . 

(4) /3-Naphthaquinone possesses a higher germicidal 
power than the isomeric a-oompound. 

(.5) Bromanilio acid has a slightly greater activity 
than chloranilic acid. 

(0) The germicidal power of chloianilic acid is- 
greatly reduced by conversion into its sodium 
salt. 

(7) The chloroquinones are more active as germi¬ 
cides than the alkyl derivatives (or homo- 
logues) of p-benzoquinone. As halogen sub¬ 
stitution is known to be more effective than 
alkyl groups in diminishing the chemical 
reactivity of quinone, the abnormally high 
bactericidal power of the chloroquinones must 
])e associated witji a sptWfic enhancement 
due to combined halogen, which ca.sily counter¬ 
balances the depreciating effect of diminished 
tautomerism. 

[Witli A. W. Burtt.J The exceptionally high 
ictericidal power of halogenated quinones is indi- 
ited by some further tests in which B. pyocyaueus 
^ used. The coefficients obtained were as 
bonzoquinone, 15-6 ; toluquinone, 4-3 ; 
ihloroquinone, 5'1. In this case the 
of halogen substitution is less marked, but 
with these results the halogen derivative is 
active than toluquinone, although halogen 
ituorits reduce the chemical reactivity of 
izoquinone to a greater extent than alkyl 
)s. Further investigations with other ormnisms 
Id bo of interest. Incidentally, it may be observed 
mw B. pyooyaMUB resembles StaphyloeoccuB in its 
ijileh greater resistance to the quinones than organ- 
tins of the ooliform group (<•/. Table I.)., 
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Inhibitory power of the quinones. 

I Inhibitory power was determined with B. coli 
Imnmunis at 37° by the method described by the 
buthors (Biochem. J., 1923, 17, 30). The phenol 
J oefticients of various compounds arc tabulated 
[1 11 * 1(1 w ;—■ 

I Tablh in. 

Phenol (lOcIBolinit* (48 boure’test). 

p.IleMo,i«nono .. 30 ■' 4 6 

hld”on." I? I 

r.,ymo„»lDon. .. U ;; S 



method are entirmy dJS^en% the dom^ 
consistently less aetive when tested by whe iphil^iy '? 
method. Whilst also the bactericidal power; w ■ ■ • ^ 
bentoquinone is much greater than that of 
hopjologues, the inhibitory powers approxithate . 
more closely. An extension of the penod of 
infeotion, on the other hand, has already been shown 
to increase, the difference in bactericidal action 
between p-benzoquinone and toluquinone, so that 
the relatively low inhibitory power of p-benzoquinone 
is probably due to its selective action on tbo con¬ 
stituents of the peptone broth. 

Benzoquinhydrone is shown to be much more 
effioaoious as an inhibitor than quinone i^lf. Prob¬ 
ably the quinone is prevented from rapidly reacting 
with the peptone when in combination with quinol, 
and thus after adsorption is liberated within the 
bacterial cells in the active state available for dis¬ 
infection. The quinhydnme may therefore be re¬ 
garded as a quinone-oarrier. 

m-Dicbloroquinone, although sometimes more active 
in the absence of organic matter than quinone Itself, 
possesses a much smaller inhibitory power, anil is 
unlikely to be of use for disinfecting purposes when 
organic matter is present. 

Again, jS-naphthnquinone is more efficacious as a 
germicide than the a-isomeride, but owing apparently 
to selective action of the /3-compound npisn^ the 
organic matter in the culture medium, the inhibitory 
powers of the two compounds arc almost tho same. 

This is confirmed by the results in Table II., which 
show that the a-compound is much less affected 
in germicidal power by dilution of cultural organic 
matter than the /S-isomeridc. 

Tho inhibitory powers of p-benzoquinqne (md 
toluquinone have also been determined in other 
culture media as follows :■—■ 

TABI.B IV. 

InliWtory pVnol 

Peptone broth. 40 .. 23 

Peptone weUir (2%) .. •. 48 .. « 

irtfno .. .. 6 f •• 

Ox-Borum (heflUd .. • ■ • • ** 

(Oormlcldal power, Cliiok-Marllft 
teet. In ebeenco ol organic 

mutton.3350 .. mo 

In each case the coefficients are much lower than 
those obtained by the Chick-Martin test in absence 
of organic matter, indicating that the quinones are 
unlikely to be of service as internal disinfectants. 
There is also a relatively close similarity in the Inhi- ^ 
bitory powers of benzoquinone and toluquinone, 
especially in the case of serum, contrasting with the 
wider divergence in tho germicidal power as deter-, 
mined by the Chick-Martin method. 

The above observations suggest that there are 
substaacos present in tho various media, either 
identical with or analogous to the vital cell constitu¬ 
ents, with which the quinones react during the prqccw 
of disinfection, ihese substances are present, princi¬ 
pally in serum, and to a lesser degree in urine and 
peptone-broth. Further researches on these lines, 
employing for culture-media solutions of substan^ 
of feoim* composition, should throw light on the 
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nature of the oelKconstituoafe fuifdaniental to vital 
phenomena. 

[With A. W. Burtt and F. J. Corby.] The action of 
quirumes on proleim .—^The quinonca, particularly 
p-benzoquinonc, have been Bhown to react readily 
with proteins and a]lie<l substances, imparting a dew 
red colour to them (Cooper, Bioehera. J., 1913, /, 
I8«). Gelatin when immorse<l in a solution of 
p-benzoquinone became permanently red and in¬ 
soluble in water. The colour reaction diminished in 
intensity as the homologous series of quinones was 
ascended. Quinol was also found to be a product of 
the reaction, which .supjmrts the view that peroxide 
molecules of y<-bcnzoquinone are especially involved 
in the chemical change. 

Morgan and Cooptw (1921) conducted further 
experiments with various proteins, and showed that 
p-benzoquinone was slowly removed from solution 
by proteins, a chemical action apparently taking 
place which proceeded continuously tor several weeks. 

Experiments to compare the rate of chemical action 
of ji-benzoquinone and its homologues with gelatin 
have sinct! Iieen carried out, and the i-esnlts are now 
described. The method employe<l consisted in sub¬ 
mitting equal weights of gelatin to the action of 
equimolecular concentrations of the quinones, and 
determining the amounts taken up at the end of 
given piiriods. Other proteins, e.g., caseinogen and 
albumin, have also been used. Pull experimental 
details are given in the previous paper (loc. cit., 1921). 

The general outcome of these experiments is that 
benzoquinone reacts with gelatin to a slightly greater 
extent than toluquinono, but the difference in the 
rates of the reactions is only about 20%. It is evi¬ 
dent, therefore, that the influence of dynamic isomer¬ 
ism so well brought out by the bacteriological results, 
is not revealed to the same extent in the protein 
ex|K'riments. Results of the same order were 
obtained in the case of p-xyloquinone ; although 
benzoquinone is at least twenty times more active 
as a germicide than xyloquinone, yet its reaction with 
gelatin is at the most only twice as rapid as that 
of the higher homologuo. 

Different results were obtained when the colour 
reactions were further studiotl. Thus, solutions of 
benzoquinone cause gelatin to become intensely red, 
and in less than 24 hours to be insoluble in hot water. 
On the other hand, gelatin exposed to toluquinone 
.solutions, although turning red, is not rendered 
insoluble until a week has elapsed, whilst xyloquinone 
has no olfect on gelatin even after eight months. 

The effect of tautomerism evident in the bacterio¬ 
logical results is thus also disclosed by the colour 
reactions of the quinones, but is not apparent in the 
foregoing experiments on velocity of reaction. It 
would appear that some definite chemical change 
associated with the tautomeric gfoperties of the 
quinones underlies their bacteiii^l^l and»colour- 
inducing activities, and that otlig8ji|fections of lesser 
imwrtance accompany this l^j^^mental process, 
and thus obscure the signilicafuje^ the quantitative 
data. 5 

The qualitative colour tests are therefore of some 
interest, and further observations have been made. 


The differences in the bactericidal powers of ar 
)?-naphthaquinone8 were found to be reflected in the 
colour reactions with proteins, the a-quinone {nodu 
Ing a light reddish-brown colour with gelatin an 
albumin, whilst the jS-isomeride yielded a dark brov 
colour. Chloranillo and bromaniiic acids behav-- 
differently from quinones towards proteins, on* 
producing a reversible red coloration with gelatii 
Being phenols, they also caused precipitation of th 
protein as an opaque mass. Monochloro-, «i-dichlerc 
and trichloro-quinones gave red colorations wit 
gelatin and albumin, whilst p-dichloro-, p-dibromo 
ami camphor-quinones had no action. 

The observations as a whole point to a correspor 
dence between germicidal powers and colour-inducin 
properties. 

Summary. 

\. The germicidal power of the quinones dimiiiishe 
as the homologous series is ascended. Th 
naphthoquinones and camphorquinone are als 
less active than p-benzoquinone. 

2. The results as a whole support the view that th 
high bactericidal power of p-benzoquinone i 
associated with its property of dynamic isomei 
ism, nascent reactive molecules being liberate: 
in its aqueous solutions. 

3. Certain halogenated quinones, however, are mor 
efficacious as germicides than the alkyl derive 
tives, although they exhibit tautomerism to 
lesser degree. This exceptional behaviour i 
probably due to an enhancement in bactericide 
powCT resulting from the combined halogen atom 
present in the molecules. 

4. The bactericidal power of tlio quinones is grcatl; 

reduced by the presence of organic matter, c.g 
peptone, serum, urine. \ 

.’). Proteins give red colorations with sphitioiif^tl 
many quinones. ITiese colour changes are 
ally irreversible and correspond in intensity ; p 
the bactericidal jicwer of the quinones. k j 
(1. Proteins react chemically with quinones. U 
velocity of reaction does not appear, howiB: 
to be determined entirely by the property! 
dynamic isomerism, and side-reactions of 
biological significance probably complicate 
results. 

7. The comparatively high concentrations of the 
quinones necessary for disinfection in the presence 
of organic matter w'ould seem to precluele the 
possibility of applying these substances a; 
internal germicides in man. I 

The authors desire to express their best thanks ti 
Ih-of. Ling, of the Department of Biochemistry of 
Fermentation, for his generous gift of haleigenatcc 
quinones, and to the Advisory Council of the Depart¬ 
ment of Scientific and Industrial Researcl^ for grants 
which have helped to defray the expenses of this 
investigation. 

University of Birmingham, 
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CRITICAL STUDY OF THE PUBLISHED 

results of tests of water-gas 

PLANT* 

BY M. W. TRAVERS, D.SC., F.K,S. 

|Tn working out a process for tbo complete gasifica- 
m of coal, an account of which was recently pub- 
hod in the Oas Journal by Mr. F. W. Clark and 
p author,* use was made of the published results of 
hcrimental researches on the water-gas process 
tried out by H.M. Fuel Board,* and by the Research 
Inmittee of the Institution of Gas Engineers.* 
[e results of these investigations were not at the 
ho considered in any way critically. Since this 
her was published, it has been considered advis- 
io to examine the published data relating to 
iter-gas manufacture critically, particularly with 
view to determine the influence of various factors 
the efficiency of gaB production. The study 
.8 carried out entirefy for our own information, 
d with a view to improve onr process for the 
:nplete gasification of coal, and not with a view to 
blication. Ijeast of all' was it intended to criticise 
ISC workers to whom we owe such quantitative 
owlcdge of the water-gas proce.ss as now exists, 
iwever, it would be doing no service either to 
■in or to the gas industry to admit that experi- 
■iital research has done more than lay a founda- 
n on which knowledge of the water-gas process 
;i bo built up. A great deal of work, both in the 
loratory and in the plant, remains to be carried 
t, and in the meantime studies such as the following 
IV be of assistance to those who are planning 
Jher experiments. 

In the two reports referred to above, chemical 
horraal balance sheets are used to show how the 
and material involved are utilised. Thus 


|vo;— 

Crodita 
tble heat of coke 
■it heat of coke 
jble h«at of »toara 
nblo heat of air 


Debits 

Sensible heat of water gas 
I.<it«nt heat of water gas 
Sensible heat of blow gas 
Latent heat of blow gas 
Sensible heat of waate, ashes, etc. 
Latent heat of waste, oshes, etc, 

IJmething more than this is really required, 
■ticularly as such balance sheets have always 
■n based upon the assumption that fhe carbon 
iccountod for as water-gas and waste in tbe 
es left the plant as blow gas. What we really 
nt is a statement of account which will really 
wtho relationship between tbe three sub-processes 
> which the water-gas process may be analysed, 
..d which are usually referred to as :— 

(а) The blow process 

(б) The run process 

(c) The olinkering process 

• Read at a meeting of the Institution of (homioal 
ngincers on November S, 1924. 

‘ WiM Journal, October 3 and 10, 1923. 

- Fuel Board Technical Paper No. 7. 

’ Keporle Vi. and 


We will not include the “ blow-run,” an Americun 
device which would raise tho C0, content to an 
extent inadmissible in English practice. 

3. These three sub-processes can be considered 
as being conducteti quite independently, and a 
statement can be prepared showing the debits and 
credits under each head of account, as below:— 


1 . 11 . 

Blow Bun 

Heat of reaction .. ..(4-)A ( —)A' 

Sensible heat of gas .. (—)B (—)B' 

Sensible heat of air ,. (+ )C 

Sensible heat of stoam .. (-)- )D' 

Sensible heat of coke .. (+ )K \ + )K’ 

Sensible heat of aslios .. (—)F (—)F' 

Radiation and conduction <—)0 (—iO' 


in. 


Cl inhering 
i + )A'. 


(+)d" 




( + )B'' 
(-)O' 


The capital letters refer to quantities of heat in any 
convenient units. The positive and negative signs, 
in brackets, indicate that so far as wo are concerned 
at the moment, the numerical values of the symbols 
are positive or negative. The indices ''' show 
whether the quantity refers to the blow, run, or 
cUnkering process. If the relationship between the 
quantities is such that they represent the balance 
in the water-gas process, then 

(A—A'H-A"-i-B-|-B'-hB''-fC-f&o. . . .) = 0. 

4. The statement that the three sub-processcs 
may be regarded as taking place independently may 
require a little explanation. In the blow process air 
is blown into the coke, and a quantity of heat repre¬ 
sented by the algebraic sum of the quantities in 
column I. is rendered available', as sensible heat 
in the plant and its contents, for tho conduct of the 
second operation. In practice we find that there is a 
limit to tho period of tho blow, and this is actually 
when the numerical value of negative quantities 
approaches the numerical value of the positive 
quantities. However, we are not at the moment in 
any way concerned with the mechanism of the 
process, or how the energy-is stored up during the 
blow process. All wo have to consider is that when a 
certain quantity of coke is gasified in the blow process, 
a certain amount of heat is rendered available for 
the run process, and this quantity, which will bo 
denoted by the symbol P, is tho algebraic sum of:— 

A, which increases with the value of the ratio 
COj/CO in the blow-gas, since the heat of formation 
of COj is greater than the heat of formation of CO; 

B, which for any quantity of carbon gasified as 
blow-gas increases both with the COj-content of 
the blow-gas, and with the temperature at which the 
gas leaves the fuel bod; 

C, which increases with the temperature of the air, 
and with tho quantity consumed, but is an unimpor¬ 
tant factor; 

E, which depends upon the temperature of tho coke; 

F, which depends upon the temperature of the ashes 
removed from tbe plant, and the quantity of waste, a 
■hare of which is allocated to each part of the process; 
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G, which depends upon the. insulation of the plant, 
and the duration of the blow, relative to the duration 
of the run period. 

6. Similarly the energy utilised during the blow, 
which we will denote by the symbol Q, is the algebraic 
sum of the quantities under column II. However, 
it is not necessary to go into details at this stage, 
except to point out that we shall simplify the problem 
by assuming that wo are oonsidering what may be 
called standard practice, in which a water-gas of a 
composition varying only between narrow limits, is 
procfuced (§10). In this case, for any definite 
quantity of carbon gasified as water-gas, A has a 
constant value, and the numerical value of B increases 
only with increase of the temperature at which the 
WHter-ga.s leaves the fuel bed of the plant. 

6. We have supposexl that the ashes removed in 
the clinkering process arc dcbiteil to the blow and run 
processes in proportion to the quantity of carbon 
consuiued in each, so as to allow us to deal with these 
processes independently. In the operation of watcr- 

plant in actual practice, wc have, however, to take 
into account ceilain changes, some of which appear 
generally to be lost eight of. Published chemical 
balance sheets invanably show the amount of carbon 
removed from the plant during the clinker. This 
quantity, when subtracted from the total carbon 
supplied to the generator, is generally supposed to 
yield a measure of the total carbon gasified. The 
carbon gasified as water-gas is calculated from the 
measured volume and composition of the water-gas ; 
and the difference between the total carbon gaeified 
(assumed value) and the quantity of carbon in the 
water-gas is taken to be the carbon in the blow-gas. 

Careful analysis of published results shows that 
q^uite a considerable loss may be incurred in the 
clinkering process through the combustion and loss of 
carbon which is not accounted for. Comparing the 
results of experiments recordeil by the Research 
Committee of the Institution of Gas Engineers (§.'t2), 
we find that, while the yield of water-gas in the 
test Report X, D, was much higher than in the mean 
of the tests Report. FI., every factor upon w'hich 
the efficiency of water-gas production deiiends, with 
certain minor exceptions, should have led to a liigher 
production in the second case than in the first. 
However, in 'I’eM VT. the clinkering period was 
14'2% of the whole tost period, while in 
Text X, I), it was only fi-1%. This leads to 
an exjilanation of the fact that the total carbon 
gasified (run and blow) per 100 cub. ft. of water-gas 
made was recorded as 3,'l-3 lb. in Test VI., and only 
29-2 lb. in Test. X. 1). The difference is probably 
due to loAS while clinkering which has.been debited 
to the blow jirocess. 

7. The total loss of carbon must obviously include 
'two quantities, the actual carbon removed from the 
plahtj and the miantity consumed during the clinker- 
inig-'jlpocess. The latter is mainly converted into 
'c’arbon monoxide by the draught of air entering the 
clinkering doors, the-waste gases escaping through 
the stick valve. It iyill be noted that as the air 


current is a slow 6ne, and as CO is therefore 
main jiroduct, and therefore, 

(i) the loss of carbon is large relatively to ' 
quantity of air passing through the plant, 

(ii) the heat developed in the process is relativ 
small, and a heat balance is rapidly attained betw( 
the factors in column III. 

It is probable therefore that we can neglect 
algebraic sum of the factoi:8 under column III.,'r 
consider the carbon burned off while clinkering 
merely removed from the system. We will assu 
that we can do so to simplify treatment of the subjc 


I 


8. If wo take a ton of dry coke as the unit 
experiment, and suppose that this quantity conta 
M lb. of carbon, the carbon gasified as water-gas r 
blow gas may be represented by (M—N) lb., wh 
N lb. is the quantity of carbon removed from 
plant as waste, and burned during the clinker 
process. For the purpose of obtaining numeri 
estimates we will at first suppose that the c< 
contains 86% of carbon, and that about ^ 
(7-03) of it is removed and lost during clinkerf- 
The value of (M—N) is then I8(X) lb. Neglect; 
the small heat change (A"-f-R", etc.) taking place 
the clinkering process, we can assume that a ' ' " 
is arrived at in the water-gas procc-ss wht 
molecules of carbon are gasified as water-;®*'® ' 
(150—x) lb.-molecules of carbon are gai**^®"' I 
blow-gas. If wo write ® ^ 

p= a-b-fc-fe-f-g 
_q=_a'-b'+d'-fe'-f'-g' “M 

where p, a, — b, are the numerical value of the a}Ti ■ 
used in paragraphs 3—5 when the same quar I 
of carbon is gasified in the run and blow pro v 
.say, 10 lb.-molecules ; then balance could bo atti , 
when,, (150 —x)p= — x Xq, or x = 160 p/(pV 
Wo will now consider the blow and run prori,’ 
separately, taking the run process first. ^ 

10. The ruv. —^British water-gas practice, y 
wc do not propose to criticise or to justify, ai 
the manufacture of water-gas approximating t. 
following composition :—CO.. 5-6, CO 39'0, H. 
CH, 0.6, Nj 6-0%. 


I 


The value of — q for 10 molecules of carbon gasif 
as water gas, must of course depend upon the v 
position of the gas produced, but it will not, under or 
nary circumstances, vary very materially within 
small range over which the composition of < 
water gas departs from the analysis given ubo 
We can therefore clfininato one of the variables wh 
affect the cfticiency of water-gas production, at ' 
exptinse, in a small degree, of completeness of c 
analysis, but with the advantage of simplifying 
treatment of the subject cnoritiously. As (‘iigine 
think of water-gas in terms of thousands of cub. 
at 60'’ F. (15-55'' C.) and 30 in. of mercury, saturat 
wo shall U.SC these units throughout. 


11. Taking the gas of the composition given ab< 
as standard and assuming that 1000 cub. ft., 60' 
and 30 in., saturated is equivalent to 2-596 lb. ft. me 
cular volumes, we have for each lOOO cdb. ft^of g 
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Lb. -raolg. 

Lb.-mols. 


ooustituetil 

carbon 

CO| • 

0-14278 

0 14278 

CO 

1-01244 

1-01244 

.. 

1-27204 

— 

CK, .. 

0-01298 

0-01298 

N, .. 

0-16576 

— 

Total .. 

2-00600 

1-16820 

12. Since the 

basis of calculation is 

10 lb.-mols. 


t of water-gas at 6()* fc\ etc., and contains ;—(X)^ 
2222, CO 8-6666, 10-M887, CH,0-1111, Nj 1-3333 

i.-inols. 

13. If 85% of the steam supplied to the generator 
decomposed we have from the above (per 10 Ib.- 

lols.):—Steam to generator, 13-0712; steam decom- 
foseil, 11-1109; steam with gas, 1-9603 Ib.-mols. 

14. The sensible heat of steam to generator (d') = 
0,9.50 C.H.U. 

15. The heat of formation of water-gas (a ) can 
10 calculated from tho COj, CO, and CH, content 
if tho gas, above, and the equations :— 

“ (H 2H,0-2H,-f0d’,- 20900 C.H.U.* 

C-l- H,0= H,4-CO-31000 
C-f2H,0-. OH, -(-20350 


17. The evaluation of the minor factors o', i', 
and G' will he dealt with later. 

18. The blow procees .—^Wc will again take 10 Ib.- 
molecules of carbon as our unit, but to avoid a vast 
amount of arithmetic, we will Krst suppose that the 
plant is blown with dry air, treating the effect of 
moist air separately (§ 26). We have now to 
consider the fact that the heat of formation of the 
blow gas, for any definite quantity of carbon gasified, 
varies very materially wth the nature of the product, 
whether rich in carbon monoxide or rich in carbon 
dioxide. Wo have, therefore, to consider tho heat 
of formation (a) to be a variable, and the best wo can 
do towards simplifying the problem is to find a con¬ 
venient way of connecting the value of a with the 
composition of the blow-gas. This can best bo done 
by representing the' molecular composition of tho 
blow gas by COj/CO={10-n)/n, where n Ib.-mole- 
cules of carbon monoxide are produced for each 
10 lb.-molecules of carbon gasified. This system 
has the advantage of giving us linear relationships. 
We -will then calculate the values of u, b, and o, for 
values of the fX)j/CO ratio between 1/9 and 9/1. 
The data will be found in tho follow ing table:— 


Kisition (lb.-molecules) 
pobition (%) 


CO,/CO 
CO, 
CO 
N, 
CO, 
CO 


iquivalent (Ib.-mols.) 
"lie heat of blow-gas (b) 


N, 

(500'’ 

800° 

1000 ° 


of formation (a) .. 
[ble beat of air 20° C. 


1/9 

3/7 

1-00 

3-00 

9-00 

7-00 

20-69 

24-45 

3-26 

8-71 

29-32 

20-32 

67-42 

70-79 

26-19 

36-95 

-129200 .. 

-149100 

-176160 

—20226(1 

-2224.50 

—2576.50 

336260 

472100 

4200 

4950 


6/5 

7/3 

5-00 

7 06 

6-00 

306 

28-21 

31-98 

13-09 

16-67 

13-09 

7-12 

73-82 

76-21 

35-71 

40-78 

-109(8)0 

-198950 

—229950 

-257400 

-292800 

-328000 

607950 

743800 

5800 

6360 


0/1 

9-00 

1-00 

35-71 

19(57 

2-19 

78-14 

46-24 

-208850 

-284000 

-301160 


876660 


7260 


I 'at of formation of water-gas (—o') = —291,950 
U. 

The sensible heat of the water-gas leaving the 

1 ) depends upon the efficiency of the liifat intcr- 
ge between the water-gas and tho coke in the 
r layers of the fuel bed. It is a variable (i uantity 
iry mattu'ial importance. It can be calculated 
the data given above in tho manner indicated 
fir rirevious jiaper (loc. cil., p. 1). The following 
The values between 40(.5° and lOOO'’ C. :— 

Sonsiblo boat of water-gas. 
(-b') 

._ 68700 C.H.U. 

- lOlOOO 
- 142350 


TomiK^nitiU’O. 

400 
000 
800 


1000 


-181100 


'('(.kf carbon Is iiwHumPtl to bo ft foiin of titibon 
(A ;imorj>h<.u8 uiirbon werti nnoii In Ibu wntof-tfufl jirocutdi ow inlffht write 
br the main nmotlona 

(l)H,0(8kam) .U,0(iratrr) -h(l0,Ai-int ) 

(10 zfi.tO, - -2H,0 (atfum) 

C (l!r»lil>.) ( O, . CO, H M-fU 

(111)200 + 0, ~2CO, ' 

(Iv) 0 (graph.) I H,0 . oq-tH> -3)4.)0 

li hai a niaUnram“ value''about '2Sr.(f'lor'' n.at«tbl'liko 6U^ 

Imt a. Oil; olianKc rcpi-caentoa by equation (v) ta ‘‘'<*epeude«t of tl»y< act to 
i.iKunr lielwctm the Kanes Rnu the coke, *.'* ^ loh/material 

111 iiiiieriUnn', ami U cfttalysod by ash, It te quite 

iii.i-il i, amorphous carbon, moro than an equivalent of th- —„iva^ent 
■ action (V) iSicomca avatlahlo during the blow, and “ f'•'tlvalent 

al l ireo during the run. Thta la a wmpllcatlon which “ 

■iwldcrcd. The-following valuea (or the main reaction have been uaed . 
tO,*CO,+»47[iO; c+H,OaiCO + Il,-8l900. 


19. Jliwor gain .1 and /owet. The sensible heat of 
the coke at 20° C. equivalent to 10 Ib.-molecules of 
carbon is given by :— 

6 or e'=il0:< 12 x0-196x20/0-85-5.70 C.H.U. 

assuming that the coke contains 85% of carbon. 
Assuming that it contains 12% of ash the sensible 
heat of the ashes at 300° is given approxi¬ 
mately by :— 

—for —f'^-lOx 12 X 12'xO 2 x.300/85 -say, • 1000C.H.U. 

The radiation and conduction loss is taken ns 
2% on tho calorific value of tho fuel, distributed 
1 /3 to the blow process niid 2 /3 to the run 
process, as the loss depends upon the time of 
operation. We have then, 

. - g = - 12000 C.H.U.; - g' - - 24000 C.H.U. 

20. Assuming that tho composition of the water- 

gas corresponds to the analysis in § 13, and that 
p and —q represent each 10 lb.-molecules of carbon 
gasified in the blow and run processes respectively, 
we can calculate their values when the following 
facts are known :—^The temperature at which tho 
blow-gas leaves the fuel bed; the temperature at 
which the water-gas leaves the fuel bed; the ratio 
COj/CO in tho blow-gas. The results are given in 
the following table :— . 
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21. 

Tem^rature. 

— Oraa' —b'-f-d'+e' 
—f' - g' 


400 .. 

.-.374160 


600 

.- 410360 


800 

.- 447800 


1000 

.— 486650 

22. 

CO,/CO 1 /9 

3/7 5/5 7/3 9/1 

roinporaturo. 

p-^tt-b fc-lo-f-g. 


i; 

600 .. 198800 3155m) 432300 518950 661400 

800 .. 152760 262350 371360 480500 586350 

1000 .. I05450 206950 308500 409900 507100 


23. If the coke coiitaine M Ih. of carbon per 
ton, of which N Ib. arc lost, then (M-N)/12 Ib.- 
nlolecules of jiarbon are gasified asblow-gas and water- 
gas (§ 11), and the quantity of carbon gasified as 
water-gas is given by :— 

x=^(M~N) p/12(p+(i). 

In standard water-gas practice, KXK) cub. ft. of 
gas at (K)' F. etc. liave been assumed to contain 
1-1082 )b.-molecules of carbon (§ 14), so that if (M—N) 
is 1800 11)., or 1.50 lb.-molecules. 

volume of water-gas per ton of coke 
I.50X 1(X)0 P/M082 (p+q) 

12840 p/(p-fq) 

24. In order to show how the variation in the 
composition of the blow-gas and the temperature 


CO,/CO in blow-gaa 1/9 3/7 6/5 7/3 ' 9/1 

Blow. Water- Voluraos watcr-gaa 

gas ga« 

600” 400” .. 44650 68760 68800 76360 82860 

800” 600” .. 34850 60060 61050 69260 76600 

1000” 800” .. 24450 40600 62400 61360 68200 

The figures relate to the case in which the loss o 
carbon is reckoned at 7% of the whole. Simila 
calculations have been made for the cases in whici 
the loss of carbon is 14% and 21 .%> and the resul^ 
of these three sets of calculations are shown r 
Fig. I. The shaded portion of the curves corree 
ponding to a loss of 14% probably represents th 
range and limits of practical working. 

25. That the output of water-gas per ton of cok 
should increase with increase in the value of th 
COj/CO ratio for the blow-gas and should decreas 
with increase in the temperatures at which the gase 
leave the fuel bed, is a concluson which can be arrivet 
at from the general consideration of the change 
involved in the process. These facts are nov 
demonstrated quantitatively. From our genera 
knowledge of the process of the gasification of oarboi 
by air it might also have been predicted that th< 
COj/CO ratio for the blow-gas would increase witi 
the velocity of the blast into the fuel bod, and migh 
also decrease with increase in the depth of the fuel 



at which gases leave the fuel bed should affect the 
production of water-gas we have used the formula 
at which we have just arrived to calculate the 
volume of water-gas produced, when, as seems 
to be usually the case, the blow-gas leaves the fuel 
bed 200° hotter than the,Water-gas, the latter in 
the three series being at 400°, at 000°, and at 800° 
respectively. Calculations have been made for the 
five values of tlie ratio COJCO which we have 
already dealt with. The results are set down in the 
following ^ble. 


However, in none of the experiments of which tme 
results have been published have the depth of fund 
and the blast velocity been varied independentlj^- 
For instance, in the experiments described in 
Technical Paper No. Oof the Fuel Research Board, 
the following data are given or can bo deduce<l 
from the recorded facta. 

Depth of Air per 


fuel bed min. 

ft. cub. ft. 

Test 3 . 4 ., 4740 

Test 4 .7 .. 3310 











]ounui of tk« Soeittf tif Ommi^ InitMty. 

De c. »■ lW.r TlUTimS.-A STTOif^T THB IWiitBD Rm cxto Or TKaT8 or WaI8R.Qa8 Pwot. 369t 

The reductiou:''in the velocity of flow is • , ~ 

unsequenoe of increasing the resistance of the fuel "5’'^® sensible heat of steam to oenerator 
pfl. (§§ Ifl. 17) 


20. The effect of moisture in the air on the efficiency 
f the water-gas process cannot actually bo neglected, 
■lough the application of the necessary correction 
ould have involved a vast amount of arithmetic, 
lie following calculation based upon the case in 
hich the air was half saturated (64%) at 
0-.')°O. indicates the magnitude of the effect pro- 
iiced. In this case the air contains ;— 

Lb.-molecules 

' Oxygon. 0 001112 

Water . 00000275 ' 

^27. We can suppose that the water is decomposed 
iiinpletely, yielding 0-0000276 Ib.-molocule each 
t hydrogen and carbon monoxide. We can then 
ork out by the laborious process of trial and error 
le ipiantity of carbon monoxide and carbon dioxide 
roduced by the oxygen in the mixture. Wo will 
.kc the case in which the ratio of the total CO^ to 
le total CO is 6/.5. Wo have then;— 



CO 

CO, 

H, 

rom 0 000027.5 H,0 . 

. 00000276 


0 000O276 

-om 0 001112 0, . 

. 0 0007225 

0-0007498 

— 

'roial 

. 0 0007600 

0 0007498 

0000027.5 


for 10 lb. iiiolocules o£ carbon 
I at of formation of H, and CO from water 

-666/7 X 0 0000276 X 31000 =^—.6700 
out of formation of CO from oxygon 

060/7 X0 0007225 X 26830-129200 
cut of formation of COj from ox.vgen 

6067 x'O-0007498 X 94700^-173700 

Total 697200 


Whore the air is supposed to he dry (§ 22), the 
;at of formation of the blow-gas for the C(>,/00 
tip 6/5 was found to be 607960. 

H. To demonstrate the effect of moisture in 
^ir we will take the particular ease in wliich the 
fceratures of the blow-gas and water gas were 
and 600° respectively. Wo have now :— 


Ij- .. ,. 

(1« ! q) .. 

Vohiiuo wator-^iih 


Air 64 % 
Ratimtfcod 

:w>o6oo 

410350 

770950 

6<H)50 


Air <liy 
371350 
•110350 
781700 
01050 


ihe difference amounts to 1000 cub. ft. tier ton of 
|boko. * 

J 29. This calculation shows how important it is 
|o avoid eondensing moisture in the plant. Leakage 
of steam into the generator during the blow may also 
reduce the efficiency of gas production very 
considerably. 

30. It is obvious that preheating the steam used 
ill the run process must increase the efficiency of 
gas production, and on the other hand, that wet 
steam must have the opposite effect. In order- 
(o investigate the effect of preheating and of satura¬ 
tion we will take cases between the extremes of 
preheating to 700° C. and 10% saturation. 
'J'hus, for 10 Ib.-moleoules of carbon gasified -we 


1. Steam prtdieated to 700'’ C. 

r .. „ „ 

3. dry at lOO"- 

4. „ 6% saturatod 

6 loo- 

o- „ lu ,0 ,, 


O.H.U. 

78400 

32050 

10960 

3650 

-3050 


31. ^If we take as an example the case in which 
the ratio COj/CO is 5/5, and the blow-gus and water- 
gas leave the fuel boil at 800° and 6(K»'' respcotivelv 
we have :— 

12 3 4 5 

p. (8W”)COj/CO.-5/6) 371350 371360 371350 3713.50 371350 

q. (600 ) .... 342900 388050 410350 417060 425060 


P+q •• ■■ 714260 760000 781700 789000 790400 

Volume of water gas 66760 62760 61000 60460 69860 


32. There are three very weak jtnints in all 
investigations on water-gas production, the results 
of which have not as yet been publlsliod. These 
are due to :— 


(i) failure to measure the amount of air 

catering the plant, 

(ii) lack of means of recording los.s of carbon, 

(iii) inaccurate estimation of the sensible heat 

of the gases leaving the )ilant. 

If the volume of air entering the plant were 
measured it would then bo possible to cheek the 


1. Poiioil of tost 

,\.D. 
47-73 hr. 

V.f 

47-75 hr. 

2. Duration of cUnlwring .. 

3-33 hr. 

C'77 hr. 

3. (jas por ton of dry coUo . 

«1% 

1.7600 nub. ft. 

H'2% 

51280 cub. ft. 

•1. Qua per iioiu* of gas 

making 

276-20 cub. ft. 

27400 cub. ft. 

5. Calorific value .. 

296 U.Tb.C. 

301 B.Th.U. 

fi. Gaa ill therms por ttiji . 

no-8 

154-5 

7. Steam to generator, lb. 

per 1000 cub. ft. 

340 

33 0 

8. Carbon in 1000 cub. ft. 

water-gas 

14-29 

M-52 ■ 

9. Carbon in onuivalent 

blow-gas (T) .. 

1503 

18-80 

10. CO*/CO m blow-g«fl 

4-C7/5-33 

4-88/.6 12 

306 

11. TeiTH>orature of watf'r-gas 
at exit .. 

520 

12. TemjiorKturo of blow-g«s 

at exit .. • .. 

(iOO 

330 

13. Depth of fuel Ix'd 

5 ft. 

6 ft. 

14. Composition of 

water-gas .. CO., 

4-5 

-1-2 

C’O* 

40-7 

41-4- 

CK, .. 

O-fi 

0-8 

tl, .. 


4(1 2 

N, .. 

4-9 

4-3 

O, .. 

01 

0-1 

15. CoinposUion of 

blow -gas .. CO, .. 

121 

12 2 

CO .. 

13-8 

12-8 

OIL .. 

0-3 

0-5 

H, .. 

2-4 

3-0 

N, .. 

71-3 

71-3 

O, .. 

01 

0-2 


quantity of carbon gasified in the blow, which has 
hitherto only been arrived at as a difference. There 
is no doubt that the loss of carbon in clinkering, 
and otherwise, may be large; and with a view to 
illustrating this point we will again refer to the 
experiments mentioned in § 6. Some of the more 
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important data relating to these experiments are 
tabulated on p. .‘159 t. 

33. In the.se t^vo teats the rate of production of 
water-gas was alruoat identical—viz., 27.520 and 
274()0 cub. ft. per hour of gas making, the difference 
being hardly outside the pos.sihle error of nieasure- 
nient. The difference between the compositions 
(.f the water-gas and blow-ga.s was very small, and 
ev-ery factor influencing tho efliciency of gas ])i'o- 
iluction points to a higlier cfiicien<'y in the 'I'cst AT. 
Yet the output of water-gas in this test wa.s very 
eonsicUwably lower than in Test X, D. (Jareful 
analysis of the re.sidt.s gives no explanation of the 
apparent discrepancy, which app(!ar8 to be in 
some way connected with tlm fact that in Test 

f), elinkering occupied only 6T % of the tot.al 
|ieriod of the test, whilst in Test VI. it occupied 
14-2% of the periotl. A water-gas generator cannot 
1)0 kept open for long ])eriod8 without the com- 
Imstion of a eonsiderable quantity of fuel taking 
place in it. 'This may in some measure account 
for the difference in the yield of water-gas, which 
has Ceitai;ily nothing to do with tho change in the 
depth of the fuel bed. 

34. With a view to ascertain tho cause of the 
apparent discrepaneies we hav^e worked out balance 
sheets for the tvVo tests on the lines which W’o have 
indicated. 'J’he facts recorded in tho Reports 
Xos. VI. and X. have been accepted as published, 
and it has only boon necessary to make an independent 
estimate of the loss by radiation and conduction, 
which is taken as 2% of tho calorific value 
of the fuel. 'This is twice tho allowance usually 

X.D. 

Hlow. Kun. 

Heat of roaotion 

A .. .. 431.">9.50 — — -2011350 

.Sensible heat of : 


(ioa B 

Air C 

SU»aiJi D 

Uoko K 

/Vwlios I’ 

Rtvdiationotc. (i 


-1100050 
27150 — 

4600 — 

-■•33.5.50 

— - 60000 

14.5950 

41.50 

-702350 

-305.50 
- 240000 


43 

17700 -1200200 

150100 

-2984250 



P-^3147600 Q 

= -28341.50 



P-t-Q^313360 





\T (tnoun) 





iBlow 


Koftt of roaoliori A 

4802700 


-1802»00 

St^nsihlo hoftt. of 





(.rJlH 

B 

- 9.54250 


- 421200 

Air 

V 

29500 



iSt<*ain 

1) 


120.350 


('ojeo 

E 

19.50 

3800 


.fV«luAs 

P 

- 41800 


— 32100 

Kaduttioii etc. 

G 

~ (»H)()0 


- 240000 



48371.50 —10.500,50 

124150 

- 2495800 


}'-3781in() Q=-23716.50 

I'-f Q--1409450 


3.5. The difference between the algebraical sum! 
of the quantities under the headings Blow and Run 
for Test X.D. is relatively small, and of the sign 
which w'ould have been anticipated, since errors in 
the temperature measurements, and loss of carbon, 
would tend to make the algebraic sum positive. 
The error is of tho order of 10%, and with 
a view to ascertain the cause of it we first 
adjusted the results on the basis that tho tempcratuie 
measurements were 100° too low both for the run 
and blow processes. Wo then obtained the following, 
result'“-vf 


Sensible heat of hlow-giis 7(10® .. 
,, ,, „ wfttjor-gas (120 " . . 


^84'f CoK^i 
of th 


Introducing those quantities into tlie balancoreas 
we obtain the result:— > gase^ 

j, ^jTrlved’ 

Total of quantitiofl under blow (P) . . 

„ „ „ nm (Q) .. 2971' TiO^ 

We have now run past the balance point, 
assume that about 6 per cent, of the carbor^l; 
is assumed to bo gasified as blow-gas is real. ^^hY 
and that the gases really leave the fuel be^j„jj^a 
temperature about 50° hotter than is rq fug]/®' 
by tho pyrometers, we shall arrive at 
balance. —j—^ 

36. For tho series VI. (mean) the value of x , ] 1 
is very large, a circumstance which is probably- 
connected with the long elinkering period and the 
consequent loss of carbon, which is set down as 
carbon giisified in the blow process. This makes 
the calculated value of tho heat of formation of the i 
blow gas too high, whilst the fact that the tempera- i 
turo observations are probably too low makes tho 
apparent numci’ical values of the sensible heat of 
the gases too small. It must be remembered tly —' 
tho investigation described in the Sixth Re M 
of the InstitutioTi of tJas Engineers was carried 'T\j‘ 
on a public utility plant, without interfereing ' r 
tho operating routine, and the authors have n • 
regarded it as covering much more than a geni 
test of the efliciency of the process. 

37. Finally, since the water-gas produced fl 
Tost X.D. approaches in composition to whatij 
have considered to be the standard (10), we 
apply tho formula which we developed in tho earH 
part of the paper to recalculate the water-gas output 
in this test. The result is as follows :— 


1. W»ter-g«» por ton of coke, ilry 

2. Carbon gasified f)er ton of cok.' 

3. Water gas per 1800 lb. carbon 

4. Temperature blow-gas-t-lOO" 

0. „ water-gas-( 100° 

6. P, from table in § 28 

7. Q, from fablo in § 28 

8. Volume of water-gas from formula §28 


57090 cu. ftJ 
1726 lb. 
00130 cu. ftj ' 
700’ '• 

020 ° 

383200 ( 

4178.50 ( 

61420 cu. ft.’ 



made in gas-producer practice. Tho total loss by 
radiation has been allocated-, to tho blow and run 
process in the proportion 1 ^ the ratio of tho blow 
and run periods. 'The bala^o.aheets refer to a ton of 
dry coke. This was to be eifpected. 


The agreement between items 3 and 8 is as close as 
can bo expected. 

38. AVe can now deal with the experiments ol 
which the results are published in Technical Paper 6 
of the Fuel Research Board. These were carried out 
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L'ith a view of oontrastin^ the Deliwik-Fleischer 
ivstera- of operation, in which a high blast velocity 
,', 1(1 tv shallow fuel bed are used, with the usual method 
if operating a Humphries and Glasgow plant, in 
A-hieh the fuel bed is of the order of 6 ft. to 7 ft. 
Vs has already been pointed out, more certain 
iiformation would have been gained if the depth of 
lie) bed and the blast velocity had been varied 
ii,iej)eiidently. 


39 , It may be pointed out that in tests 1 and 2 
• pliant was really being tuned for the final low fuel 
^(est ,3, and that test 4 corresponds to normal 
lice. Wc will only discuss the results of the last 
ftests. 


two teattt. 

1 

2 . 

3. 

4. 

<i of tofit, hour 

020 

30-5 

51-0 

48-0 

i\ of gas making .. 

60-4 

30-6 

40-9 

34-6 

por hour of 





king, cub. ft. 

10150 

11400 

113,50 

218,50 

tor ton of dry coko.. 

030.50 

02900 

050(M) 

59050 

gross .. 

•270-r. 

284 0 

282-0 

290-2 

iiB por ton of dry 





CO .. .. .. 

178 

179 

185 

175 

1 bed depth, ft. 

3-5 

3-5 

4 

7 

ftir j)or minute 





Unng blow .. 

479.5 

4980 

4740 

3310 

bi por minute during 





[n, lb. .. .; 

10-51 

8-22 

7-70 

18-85 

por-gas 00 2 .. 

8-:io 

5-30 

6 011 

4-.50 

r Oe .. 

0-15 

010 

0-10 

0-10 

: 00 .. 

3.5-55 

39-00 

39-00 

41-00 

H, .. .. 

50-5.5 

4800 

49-20 

60-44 

OH, , . 

0-20 

0-30 

0-10 

0-25 

N. .. 

5-30 

0-10 

5-00 

3-15 

w-Kivs OOj, .. 

19-5 

19-3 

19-06 

14-55 

O, .. 

0-1 

0-8 

0-33 

0-10 

00 .. 

2-2 

2 08 

2-84 

9-29 

H. .. 

0-8 

0-24 

0-51 

3-71 

> OH, 

00 

0-07 

0-18 

0-77 


70-8 

77-30 

76-78 

71-.58 

.. .. 

9/1 8-75/1'25 

8-70/1-3 6 

22/3-78 

1 

1 


i 

i 

1 

Kunutes 


0 

0 

4 

Braturo, blow-gae 

... 


800° 

745° 

Brutiire, water'gtis 

— 


050° 

O-IO" 


I H must bo admitted that the measurement 
p temperatures of the gases leaving the generator 
[natter of no little difficulty, particularly in the 
5uf the blow-gas, when the blast velocity is high, 
bla.st period short, and the temperature of the 
row-gas consequently high. Under these circiim- 
ances the drop in temperature of the gas as it 
lives the generator must bo v'ery rapid, and error 
likely to arise through radiation from the thermo- 
nction, if it is not shielded, lag in the beat inter- 
iiinge between the gas and the thermojunction, and 
g in the heating of the thermojunction to a uniform 
■miierature. All circumstances combine to increase 
me difference between the true and observed tem- 
i'eratures. Although the temperatures in the table 
iliove really represent the maxima recorded, 
t is possible that they are still actually below 
be true temperature of the gases. The mcasure- 
luerit of temperatures under the conditions 
which we are considering would repay further 
study. The quantity of primary air consumed per 


nunute during the blow is in no case the result of 
direct observation, and tluTc is no evidence which 
would enable us to differentiate between the carbon 
ga.sificd as blow-gas, and the carbon consumed 
during clinkoring. 

It is therefore hardly worth making the laborious 
calculations involved in the compilation of a balance 
sheet. However, as the composition of the water- 
gas in both tests approaches to that of our standard 
we may use the formula to calculate the quantity 
of water-gas which the experiments should yield, 
supposing that the data tabulated are correct, and 
also supposing that allowances have to be made 
for incorrect temperature measurement, and for 
loss of carbon, reckoned as percentage loss on the. 
carbon gasified as blow-gas. 'I'he following are the 
results of the calcidations ;— 


Tc'iniierature 
of blOM-.gUS 

No )0MM 

'J’rsi 

'A 

lo^v, lortS 

860'" 

725m> 


7(»8lO 

00220 

ybo'* 

07200 


05030 

04100 

745^ 

60080 


4 

0488t) 

. 03150 


02770 


01J30 

.50400 


Comparing these figures with item 5 in the previous 
table, it will be clear tliat the results of these tests 
would require considerable correction to make them 
balance. However, as they are strictly comparable 
they show quite clearly that the high COj/CO ratio 
in the blow-gas is a factor which makes for efficiency. 
While the conditions arrived at in Test 3 make for 
the higher gasification efficiency, they necessitate the 
slowing down of output, a matter which wo are not 
now considering. 

41. It has been shown that in studying the results 
of tests oarried out on w’atcr-gas plants, balance 
sheets should be compiled showing, not merely that 
the total energy of the fuel is utilised, but also the 
relationship between the run and blow processes. If 
a balance is not then obtained it is clear that the 
experimental results are at fault. Study of the 
published results of experiments shows that they are 
subject to en'or partly owing to errors in estimating 
the sensible heats of the gases leaving the generator 
and partly to the fact that, as no allowance is 
made for lo.ss of carbon, otherwise than as ash, 
clinker, etc., the amount of carbon supposed to be 
gasifiecl as blow gas appears always to be too high. 
In order to extend our knowledge of the subject 
experiments should be carried out in which one factor 
only is varied at a time. Thus, by keeping a constant 
depth of fuel bed and changing the velocity of the 
blast, by maintaining a constant blast velocity and 
varying the depth of fuel betl, and by varying the 
si/e and quality of the coke when the other two 
factors were kept constant, wo . should obtain 
definite and valuable information as to the exact 
influence of these important factors. Measurement 
of the amount of primary air entering the plant would 
also serve as a valuable check on the consumption 
of carbon in the blow process. 
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THE POLYMERISATION OF DRYING OILS. 

IIY n. S. MOREKLI., M.A., f.l.C. 

Ill a oouimunication entitled “ Ueber die sogonannte 
Volytnerisntion de.r troekenen Oele ” (Z. anfiew. 
Chem., 1924, 37, 729; B., 1924, 916), H. Wolff 
stateH that drying oils whieh have been thickened 
by heat, and the acids obtained therefrom are uni- 
inolecular in camphor aolutions (Bast, Ber., 1923, 
55, 1051), and that tlie [inivious deterniinationa in 
the case of the oila have given too high re.sults, 
owing to the aKsoei.'iting character of the solvents 
employe<l. I have been unable to find in Wolff’s 
paper details of results obtained in the case of the 
thickened oils, although a table is given, showing 
that the acids obtained from the thiekened oils are 
essentially unimoleeular. The value of Wolff’s 
conclusions rests entirely on the production of data 
obtained directly from the oils anil not from the acids, 
and judgment must be reserved until these results 
are forthcoming. In the meantime it is advisable 
to |X)int out that the results relating to the neids 
are not new. In 1915, after careful determination 
of the physical and chemical properties of thickened 
linseed oil (its acids and methyl esters) it was pointed 
out that the molecular weight of the two components 
of thiekened linseed oil separated by means of acetone 
were I7SH—2517 (oil insoluble in acetone) and 904— 
975 (oil soluble in acetone). The molecular weights 
were ileterinined in benzol solution, and it is surprising 
that one part of the mixed glycerides (50%) should 
show great association, and the other pait only very 
little, if benzol were considered as acting solely as a 
strongly a-ssociating solvent. Similar results were 
obtained with thickened poppy seed od and China 
wood oil (.1,, 1915, 105). 

Although the accuracy of the method using benzol 
as solvent for determining the degree of polymerisa¬ 
tion has been criticised (.1 Oil and Col. Chem. Ass.. 
1924, 7, 1.53), it must be admitted that some form of 
polymeri.Hation is indicated. In an earlier paper 
(1915) I pointed out the anomalous results that are 
obtained with the fatty aeid.s. using benzol as solvent, 
and in the later eominmiication (1924) T compared 
the results obtained by u.sing glacial acetic acid with 
the stearic acid solvent rnctliod of M. Y. Seaton and 
(1. B. Saw'yer (.1. Ind. Kng. (Ihcm., 1910, 6, 499 ; 
Biltz, Z. physikal. (Ihem., 19, 385). Wolff’s com¬ 
munication resjiccting the molecular weights of the 
acids from the thiekened oils is not new. Both the 
acids and (he methyl esters obtained from thickened 
linseeil oil and dhina wood oil show only slight 
increases over the unimoleeular state (J., 11)18, 
181 t), but on ili.stillation in I'nrno they give unimolecu- 
lar distillates and inultimolecular non-volatile residues 
(J., 1918, .17, IHl r). It was shown that the poly¬ 
merisation was not intra-molecular from the examina¬ 


tion of the methyl esters obtained from thiokeneil 
(Ihina wood oil. In my last communication’(1924, 
the peculiar nature of the Qhangc is discussed in the 
light of evidence from the iodine values. It wa.'^ 
pointed out that owing to the values obtained witlj 
varying times of contact with the Wijs reagent,'* 
was inadvisable to construct graphs representiV 
the degree of polymerisation. The methyl esti^ 
from thickened China wood oil (insoluble in acetopi 
with a molecular weight in benzol of 393 showisjj 
iodine values rising from 138 (1| hours’ contact) ri l 
168 (6 days’ contact) ; China wood oil, heated 'pll 
three hours at 205", and insoluble in acetone, . (1 

76’6 (1 hr. contact), rising to 150-8 (18 hours’ contlft V| 
linseed oil, thickened at 260°, showed iodine values 
varying from 121 (1| hours’contact) to 136 (20 hours’ 
contact). Mention must he made of the increase in 
the molecular weight of oxidised a-elajosteario acid 
(in glacial acetic acid) and the ready gelation ol 
oxidised linseed or China wood oil compared with th 
corresponding oxidised ethyl esters (Chem. Soi 
Trans., 1918, U3, 124 ; J. Oil and Colour Chenw 
Assoc., 1924, 7, 159). ic 

Until more is known of the process of gelation )gi 
is inadvisable to dismiss the conclusion that son^ 
form of molecular polymerisation occurs. le 

The composition of the oils plays an importoin: 
part, in their coagulation, either by heat or oxidatii.^ 
moreover, the presence of the glyceryl group favC^ 
the setting of the oxidation product and the incrta.'it 
in viscosity when heat is applied. The setting is 
sensitive to the presence of small qiiantitieB of 
apparently inactive substances, which may or gnay 
not affect the rate of oxidation of the oil. An 
explanation from a colloid standpoint is alw.ays 
attractive, but it is not always satisfactory from a 
strictly chemical point of view. The influence cJ 
composition on the coagulation of oil systems ® 
not admit an inteiqiretation from a mere considersr 
of variable degrees of dispersion or sizes of aggreg,<k t''' 
It is possible that the so-callcd polymerised oilJ^ l!' 
instances of special molecular complexes of dispH /, 
material jicrmcated by the dispersion medium wl* 
is of the same chemical composition (It. Zsigmof* d 
Z. physikal. Chem , 1921,98, 14). The thickeni 
drying oils, especially China wood oil, fr()m*|'« 
experimental evidence appears to be a border! Jr 
case, whilst in linseed oil changes in the arranger® *1 
of the ethenoid linkages must not be overlooked. YjI 
The experiment described by Wolff (toe. cit., p. 7?Jv 
in connexion with changes in a China wood ell fl j 
illustrates “ syneresis ” or a possible lattice struct' 
of linoxyn enclosing unoxidised oil. This occufi 
in most drying od 61ms in which the oxidation haf 
been supcrffcial. It has been shown by the preseil , 
author that a surface of an oxidised China wood oil 
fdm is active and this activity is manifested long 
after the film is hardened. 
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THE BANDED CON- 
DERBYSHIRE COAL. 


Umination of 

llTUENTS OF A 

b BY H. D. ORBENWOOU, M.SC., A.I.C. 

K nomenclature originally introduced by StojM's 
(^'heeler to distinguish between the constituents 
banded coal has been generaUy adopted, and the 
iractcristicB of the four ingredients—fusain, durain, 
tain, and vitrain—are well known. The proper- 
of these bands from a number of coals have been 
atigated by several workers, 
ideswell and Wheeler (Chem. Soc. Trans., 1919, 
, (>19) made a detailed analysis of a Now Ham- 
^(1 coal, together with a distillation in vacuo at 
’; Lessing {^bid., 1920, 117, 247—250) extended 
10 invo.stigations to laboratory distillation tests 
|(Kt° and 91X>“, and also to analyses of the ash from 
different bands. Analyses of the bands from the 
p Hard Sen,m, E. Kirby Colliery, are given by 
ranov and Francis (Fuel, 1922, 1 , 219). 

iniprossiou gathered from a survey rtf the.se 
[dts is that there is a general gradation of certain 
[[torties of the four constituents in the order, 
rain, clarain, durain, and fusain. 

’he ultimate analyses show a gradual rise in carbon 
1 full in oxygen content, and the above order 
tears to hold also for the other properties investi- 
ed. 

“•■s ro.sult8 given by Tidcswell and Wheeler may 
as an example 


(Le^sliiy) 



vitiuiii 

% 

ClariUn 

% 

Duraiu 

FuttaiQ 

. 

12-6 

10-2 

6-5 

ao*^ 

Ii- and 

ft-frec) 

38-6 

40-8 

30-7 

22-6 

78-5 

79«1 

80-8 

84-7 


130 

13 4 

11-8 

9-7 

IHT 


184 c,c. 

206 c.c. 

104 c.c. 

— 


i'estigators agree in finding diilerencca in tlie 
properties. The vitrain and clarain give 
ollen-coko, whereas the durain undergoes 
ly no change in volume, and fusain is entirely 
of coking properties. 

he following paper are recorded the results of 
*mination of the banded constituents of a TJerhy- 
coal from Floekton and Farkgato .seams (f 
ngton Colliery. The examination is. divided 
two sections — 

Analyses and distillation in small silica retort.. 
Examination of the resulting cokes. 

Experimented. 

rite coal samples were obtained by picking lumps 
coal from truck deliveries from the colliery, these 
ng selected so as to show their banding clearly, 

1 the bands then separated by hand. 

I he durain and clarain, which formed well-defined 
ids, were easily distinguished and separated, 
hough care was necessary that no thin laminm of 


durain w'ere present in the clarain bands, and vice 
ver,ia. The detection and separation of the vitrain 
presenteil greater difliculty. 

On casual examination the clarain and vit rain wore 
very simitar, but the latter had a more brilliant 
surface lustre which was not banded as in the clarain. 
The vitrain, which was almost vitreous in texture, 
when broken into small fnigmcnts .showed a distinct 
conchoidal fracture, whilst the clarain split into 
])arallcl lainime. 

As the vitrain only occuiTcd to a small extent in the 
coal and in very thin bands, its separation from 
the matrix was diflieult, and it was only after the 
examination of many samples that the vitrain was 
found in bands sufficiently large to allow of its separa¬ 
tion. 

The samples thus obtained were ground to pass a 
sieve of 60 meshes to the inch, and stored in air-tight 
bottles. 

Proximate analyses of each were carried out 
according to the methods of the American (Ihemical 
Society. 

DisliUalion fcsls'.—The distillation at 9(K>“ was 
carried out in a small silica retort, heated by a 
specially designed gas furnace. The furnace was so 
constructed that the front 4 inches of the retoi t could 
be raised to the distillation tempenxturo before heating 
the rear portion containing the coal, providing a region 
where the volatile matter evolved during the early 
stages of the distillation might bo superheated and 
thus give some approximation to the conditions 
prevalent in a horizontal retort in practice. 

Ten grams of coal were placed in the rear portion of 
the retort in order that the v olume of fret- .spac(' 
immediately above the coal might be the same in each 
experiment. The liquid products were collected in 
a water-cooled U-tuhi-, and the gas passe<l, 
via an acid bubbler, to a gasholder, which was filled 
with water and glycerin. The j)re.s8ure in tin; 
apparatus was maintained uniform throughout the 
distillation by the constant-level device described 
in the Fuel Research Board Report, No. 1. 

The retort and condenser were weighed before and 
after the experiment to determine the yield of coke 
and liquid products. The tar was dissolved in 
chloroform and the liquor separated and measured; 
the tar adhering to the side tube of the retort was 
burnt off and the loss in weight recorded and added 
to the bulk of the tar. The gas analyses were carried 
out in a modified Orsat apparatus and the nitrogen was 
determined by direct combustion over copper oxide. 

Disemsion of results.—Hhe proximate analyses 
(Table I.) of the clarain and vitrain were very similar, 
and the low ash content' of all except the fusain was 
noteworthy. The gradation of properties which 
has been observed with other coals {loc. cit.) is hot so 
well mwked ih the pi^nt instance. 
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Tht! moisture (•oi\teiit {i)llows tlie order ob.serv-od 
with other eoals, but tlie duraiii iii>s a eolisidorably 
higher volatile content than the other hands, and 
the ash is practically the same for each band, ex¬ 
cluding the fusain. 
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'I'he above ligure.s are iu>t the residts of an isolated 
test, similar results having been obtained with many 
samples. 

The fu.sain must be eoii.sidereil in a ela.s.s apart, 
since its projietties diltered greatly from those of the 
other banils, ft is markcsl by a high ash and low 
moisture and volatile content, in which respect it is in 
agreement with the analy.ses of other (observers on 
difleront coals. 

The deliveries of this coal .sampli-d from wagons 
in the ordinary way contain from to 13% of ash, 
showing the large proportion r)f adv'entitious matter. 

lienults of dinHUat'wn <c,st,s'.--The three coking 
bands yieldeil similar results on distillation at 000“, 
as might be antioi[)ated from the ])ro.ximato analyses. 

'The yii’ld of gas was greatest with the vitrain and 
least with the dura in, but for the tar yields this order 
was reversed. 

In <!aeh ease the total volatile matter evolved was 
I0.SS than in the crucible test (proximate analysis), 
due probably to the secondary ili'composition of the 
tar etc., with the formation of carbon on the walls 
of the retort. 

The composition of the gas was similar for the three 
coking batuLs and culLs for no comment. 

With the fusain, tlie tar and gas yields were much 
lower and the gas was jioorer in quality, containing 
!()■,')% of methane and 60-()% of hyilrogen, com- 
jiared w ith 38 0 %, and 49% respectively in the gas 
from the elarain (see Table V.). 
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average test of Kcktngton coal as sampled in the 
ordinary way ; the relatively high tar and low gas 
yields will be noted. 

Kxdniiiiulioii if Ihi- ciili'i. 

'The cokes, after cooling and weighing, were t^x- 
traeterl from the retort and the real tind apparent 
.s{Ktciflc gravities determined by the methods de- 
scriljed by Greenwood and .Cobb (J., 1922,181—183 T). 


In order that the free space available for exjiau 
above the coal might be the same in each test, 
was taken that the coal occupied the same portio 
the retort in each experiment. 

The specific gravities of the original coal and 
cokes are collected in Table 111., and in 'Table IV 
calculated the changes in volume which take plac 
the coking process starting with 100 g. of coal. 


Taule hi. 


Phytical jiroiiertivfi of I'-okcs, 


Avjiaii-iih niM't'ittc ynivity 
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As is usual, the fusain was entirely devoid 
coking properties, and the residue consisted of 
greyish, non-])orous powder with a relatively h. 
Bpecific gravity, as the coal contracted 48-5%, of 
original volume on carbonisation. 

The durain, which may be regarded as int 
mediate in its projrertics between the str* 
coking elarain and non-eoking fusain, pq. 
sufficient agglomerant to bind the particles tyij 
and form a den.se, hard coke; the decrL 
volume was only 14-2%, as compared with! 
with the fusain, the difference constituting tl] 
space in the durain coke. The material retail 
original shape to a large extent, and showed iif 
of ititer-fusion of the particles. This propt 
clearly ilcmonstratcd by coking a small cube I 
coal, when a similar cube of cokr- is formed witll| 
tically no change in volume. 

Both the elarain and vitrain gave highly sil 
cokes, especially the vitrain, which showed a te 
dency to “ mushroom ” formation. To the ey 
these cokes appeared very similar, but from Table I 
it W'ill be seen that the vitrain expanded 51-6% 
its original volume, com|jared with 36-7%, for tl 
elarain. These cokes w'erc completely fused ar. 
covered with a film of bright retort carbon 

'Pile low specific gravity of these cokes en 
phasLsos the expansion which has taken place, tk 
figure 0-981 for the durain being comjiarable with tl 
average figures for gas and oven (S)kc. The dt'crcal 
in volume of the coke material by loss of volatil 
matter was similar for the three coking bands, aw 
in marked contrast to the difference in volume » 
the coke material together with the pore spaces- 
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The centre of both the clarain and vitraiu cokes 
s composed of relatively large, and the periphery 
small, cells, showing that the expansion had 
•ii.st the coal against the sides of the retort, where 
■ pressure of the expanding material prevented 
! {ormation of large cells. 


TABLI! V. 

Vaa arutlyam. 

1J,SA'C0, O.J C,iHui CO II, CJf, N, 


coal .. .. 8-7 18 n s 7-0 4 U -0 87-7 S-« 

ihi . 2'8 1.8 28 8-2 608 IBS 8.|l 

llu . I'B 1-4 38 6-8 47'7 8«-3 U-l) 

,,hl . 2'0 1-3 4-0 6-4 49 0 2S-5 M-8 

jlli . 1-U 1-3 80 9-3 4»'5 89-0 81 

On air-free baais. 

ugtolii'oal ■■ 8-9 -• 4-0 7-4 63-1 20-4 8-0 

iiiL . 2'7 — 3 1 8-0 64’3 17 4 il-3 

.In . .. . 8 03 -- 4-3 7-5 54’3 88 1 3-;7 

.In . 8'10 -- 4-8 7'2 D2-2 30 3 Si)4 

.. 80 — 4 1 7.06 02-7 30-9 3 21 


[ r'lien coal is carbonised in small sarnple.s and 
er conditions which allow free expansion, the 
arent specific gravity of the resulting coke is 
liderably less than when th(' coal is coked in hulk, 
superincumbent weight of the charge and the 
raining influence of the retoit walls then prevent- 
excessive expansion. 

.'onsidering these results from the standpoint of 
honisation praclicc, it may lie antieijiated that 
Is containing a large proportion of clarain and 
rain will show a considerable expansion on coking. 
1 being tempered by the durain present. 

Vhere coals are carbonised in the rough, as in 
id-stoked horizontal retorts, the different expan- 
is of the bands should result in a want of uni- 
nity and a consequently weaker coke. 

’he greater the degree of subdivision of fhe coal 
^ore uniform shoold be the resulting coke, and 
Sjwablc scope is thus offered for the blending of 
^''^ntaining different proportions of banded 
silts. 

Summary. 

le banded constituents, durain, clarain, 
and fusain, of a Derbysliiro coal (Eckington 
have bi'cn separated and subjected to 
te analyses and distillation tests on a labora- 
dc. The porosity and specific gravity of the 
rom these tests have also been determined. 


die fusain may be considered in a class apart 
IS characterise by low volatile and high ash 
r; it was further entirely devoid of coking 
les. 

he durain, clarain, and vitraiu showed much 
ty in certain properties, but the gradation 
ibovc order which has been recorded for other 
be. cit.) was hardly appreciable. 

•he vitraiu and clarain gave highly swollen 
,^ut the durain showed very little change in 
-A,' and even a slight decrease in volume on 
king. 

!•'>) 'I'lie real specific gravity was practically identi- 
I III all the three' cokes, but owing to the different 
liree of expansion on coking the apparent speoilio 
ivity was greatest with the vitrain and least with 
- durain. 


The author wishes to express his thanks to Mr. 
F. G. Shaw, Engineer and Manager of the Burton 
(.forporation Gas Dept., for permission to publish 
these results. 


NOTES ON ALLOY METALS USED !N 
ALLOY STEELS.* 

ny JUJ.It'S L. F. VOOEL. 

For the purpose of this paper steel will be regarded 
as iron containing small percentages of carbon and 
silicon as essential constituents, whilst alloy steels 
will be regarded as containing in addition dcHnitelj' 
predetermined quantities of one or more other 
metals. 

It should be borne in mind in connexion with 
steel of every kind that the manufacturers and con¬ 
sumers are interested solely in its physical ipialitics. 
For them chemical analysis is merely a means of 
insuring uniformity in successive heats and freedom 
from excess of imjmritic.s which are known in practice 
to affect the physical qualities adversely. 

To realise the part played by the diffiTcnt alloy 
metals it is neccs.sary to visualise to some extent the 
structure of alloy steels, and for this purpose a study 
of a I'ccent pajier by M. (Irossinaun and K, Baiiif is 
useful, as it summarises the accumulated knowledge 
of many workers in this branch of metallurgy. Tlic 
paper deals with an investigation into the nature of 
high-speed steel which contains tungsten, chromium, 
and vanadium in addition to imn, carbon, and 
.silicon. Its jiTopciiics arc great tensile strength to 
withstand the enormous strain of heavy and fast 
cutting viithout breakage or distortion, together with 
great hai\lness, Mhieh is maintained even at high 
temperatures. The cutting edge of a tool made from 
such steel will not be softened and become blunt, 
even when it is heated to a visible red by the friction 
and straui of taking heavy cuts at high speed. 

The conclusions arrived at in this and other pajK'i's 
arc, briefly ;— 

1. That a carbon steel is a definite crystrdluie 
structure in which the size, chemical eoniposi- 
tion and disposition of the crystals arc regulated 
by the quantity of carbon, the work under the 
haminer and rolls, and the heat treatment. 

2. That in high-speed stcHil certain of the addi¬ 
tional metals form true alloys with the iron and 
earbon, and thereby protluce a matrix of greater 
tensile strength than carbon steel, and that 
other of the alloy metals for the most part form 
carbides which are very hard and refractory. 

fl. That by suitable preparation, mechanical and 
heat treatment, the finished steel can bo pro¬ 
duced so as to consist of the matrix through 
which the carbide crystals are evenly dis- 
trihuterl. 

4. T’hat a further use of some of the added metals 
is to combine with oxygen or nitrogen in the 
molten steel and carry these elements into 
the slag. 

*£8Sii 8t 8 meeting at tbe Uverpool Section on Nov. 21, 1824. 

(lion nnd Steel llutltnte, Septembei, 1924. 
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With this conception of the structure c»f an alloy steel 
it is interesting next to study a list of the metals 
which are thus utilised, and at the same time to com¬ 
pare them with others which, if present in excessive 
quantities, are found to bo deleterious. 

A v'cry great number of elements may be detected 
by a complete analysis of alloy steels, but attention 
is only drawn Ut those which are added or avoided 
intentionally. Further, it must be borne in mind that 
scientific invastigation is in progress in many labora¬ 
tories and factories where alloy steels of every kind 
are under e.varaination. Jn <!onse<{uence, certain-of 
the elements tabulated arc still only under observa¬ 
tion and not in commercial uses to any extent, but 
these are included for the purpose of comparing their 
j)ropcTties with those of elements of already proved 
utility. 

The tables arc arranged in the order of the chemical 
groiips, but no <w’iilence can bo deduced from the 
classilication, ns the same groups are found to include 
both useful and ileleterious elements, ns, for instance, 
chromium and sulphur. 

Tiifjlc of the elemi:nlt< c.mploycd in the mmufaclure of 
alloi/ ^steelti. 


A. I'nefiU I'Jlcinfiiits. 
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A study of this table does not convey much infor¬ 
mation. 

The most noticeable j)oint in the useful alloy metals 
is their high melting point. Manganese alone melts 
substantially below iron. Of the others, cobalt, 
nickel, and chromium have melting points approxi¬ 
mating to that of iron, whilst the others have very 
high melting points. 

N’ow manganese, cobalt, nickel, and chromium very 
largely enter into the steel as a true alloy,and impart 
b) it d<!Hnite ])hvsieal characteristics, whilst 
the metals of high melting point tend more to appear 
in the finished stead as comple:([ c^^idos held in the 
matrix. ' ■ 

These are generalised statemejl®^ And only to be 
applied cautiously, but they ihay'indicate to some 
extent the effects of different oleiffents on the steel. 

. Aluminium occupies a peculiar position. At the 
temperature of molten stwl it is readily oxidised, 


and if addol to a melt containing ferrous oxide 
effectively deoxidises the bath. Hence it is used 
“doctor ” over-oxidised or boiling metal, ingots fro 
which would be filled rvith gas bubbles. The al 
minium oxide is light and passes readily to the sir 
floating on the surface. Over-treatment with ah 
minium, which results in some of the metal reraaiuir 
unoxidised and in admixture with the steel, is four 
to bo bad for certain classes of steel. Hence cautic 
is desirable in adding what is, for its legitima 
purpose, a useful reagent. 

Turning to the deleterious impurities, phosphonif 
arsenic, and sulphur are all well known to affei, 
carbon steel adversely, and equally so alloy stee'' 
The proportion of these must in const^uence be ke 
very low in ferro alloys or metals used in making all( 
steel. 

Tin is objected to and also copper, for reasons whi* 
are not sjiecifically stated. The importance , 
restriction of these metals lies in the fact that wolfra-( 
the raw material for making tungsten, is alwMi 
associated with tin ore, and copper is often presf) 
in molybdenite and must be watched for in nj \ 
minium used for tlierinit reduction. ' j 

Thus, the iwoblem facing makers of feno alkii 
and alloy metals for steal makers may bi! briel( 
summarised by .saying that the products they supp 
imist contain the desired metals within comparatives 
narrow limits, and tliat they must be free froij 
any deleterious or even doubtful impurities. Ii'uii 
ther, the maker of the ferro alloy.s must be contend 
to realise that his product will be judged more by til 
physical properties of the steel produced than by tl.-, 
assay of the ferro alloys themselves. The only .sa 
course is to keep the products as free as po.ssible fro. 
the impurities he wishes to avoid. In the finst plac 
therefore, he buys the ores he u.ses as raw' ma,tj^ 
on very strict specifications. It is not, of 
always ptjssiblc to obtain all necessary supn^tej 
the highest quality, but j)ricc8 are rcilun' 
direct ratio to impurities. Broadly speakinl 
ferro alloys such as ferrotuiigstcn, fen'oehronf 
fcrromolybdeuum, which are reduced dircctl J 
the ores by electric furnace or by thermit pro.'] 
call for the purest raw mattwials, since the possil 
of eliminating impurities in the course of manuf|' 
is very limited. 

The pure metals such as nickel, cobalt, tuii)! 
or chromium made by isolatmg the oxldtsi, ciT 
produced from considerably less pure raw matei ] 
since the impurities can be eliminated i i procet 
manufacture whether by wet or dry methods. | 

It is obvious from a study of the table that ^ 
number of elements which * definitely modify ^ 
physical qualities of steel is very great. Since vary'^ 
quantities of each element have marketl effects, e e 
three, four, or more may be utilised in different rat'";/ 
to one another, it is obvious that the number ^ 
combinations is almost infinite. i 

The purely commercial problem facing makers if; 
alloy steels, viz., that of complying with cortiunl 
physical tests, is in itself complicated. Moy std’lj 
to comply with the specifloation physically may >e ; 
obtainable by several different mixtures, and the C( st j 










807 * 


jurtui of of CHoml^ tnduUrf, 

Dii;. 20, im.i Voaat.—N otes oh Aixoy Mursia osw ih Attov STSitiS. 


raw materials is an important consideration. For 
•lance, if 68. worth of tungsten gives tlio same 
;ults as 10s. worth of molybdenum in a high-speed 
cl, it is obvious which metal will be used eommer- 
illy. Thus, it is a problem to which there may 
' liiany solutions, and fluctuation in price of raw 
aterials may vUry the answer from time to time 
hen costs are considered. 

liic demand for n special alloy metal which is 
ivoe will, as a rule, create a supply sooner or later, 
llowed generally by reduced cost. For instance, 
■fore the war the ores of tungsten were compara- 
i I'ly scarce, but the enormous war demand result'd 
(he disiiovery of entirely fresh sources of supply 
U consequent reduced prices. 

^'o attempt will be made hero to deal in detail with 
I' manufacture or origin of the varioiis metals under 
^cussion, but a few words on these subjects may be 
fill. 

'ilaiihim. —^1’his metal is used in alloy stetis, for 
most part ns a scavenger to deoxidise finally the 
;al before teeming, and for this purjwse it is addeti 
he ladle. The quantity employetl is only sufficient 
this purpose, and none of the metal is to be found 
flic finished steel. 

fiimerous claims hav'e been made for its effic.acy 
in ingredient of .steel, %d it can be classed as 
•cr investigation rather than as a metal employed 
iincrcially by steel makers. To the extent that 
s used, it is rather in eastings than in steel for 
ing or forging. T'hc ferrotitanium is preparid 
ekatric furnace or thermit methods from rutile, 
Jncral which is by no means rare. 

'‘ire.omvm is still in the experimental stage, and 
[c is no commercial demand in this country. Many 
i makers who have experimental with it have 
Id tliat the metal cannot be traced in the .steel, 
't n])iH'ai's to havegone entirely into the slag, 
very high melting point, and strong affinity 
en, together with a low specific gravity, so 
y no means improbable, 
supplies of zirconium ori's could be obtained, 
oxide is in some <lemand as a refractory, 
separation from silica presents a somewhat 
itu* problem commercially, and restricts its 
ligh cost. 

‘fractory purpo.sos high zirconium and low 
nccicssary, and these points are those chiefly 
t(dl(^d in examining th(! ore. 

I and »iliron need not be discussed ns they 
r the same sense alloy elements, their jireaence 
)eing fundamental and the subject of adjiist- 
her than of additi(.>n. 

iiiM is an alloy metal that has come hugely 
during the la.st twenty years. It is oms of 
. interesting of the ta'ries. Its effects on the 
properties of steel arc very markist and 
JO as an addition to .steel containing other 
j i.ictals. 

he chief sources of vanadium arc the sulphide 
i of Peru and the l(;ad vanadate rained iri Oentml 
oa. Vanadium is also found in association with 
lium and in ashes from Peruvian bituminous coal. 


The problem of smelting vanadium for use by steel 
makers is not altogether simple. In the first place 
the actual product they require is ferrovanadium, 
containing limited percentages of silicon and carbon 
and 35—^50% of vanadium. A higher vanadium 
content gives an alloy too low in spetafio gi'avity and 
not sufficiently fusible. 

Rich sulphide ores containing 20—30% as sulphide 
can bo roasted to oxide and reduced in ndmi-xture 
with iron oxide by aluminium. This pna'css was the 
one chiefly in use for some years when the Peruvian 
mines were producing large quantitirw of rich 
sulphide. The cost of production in this way was 
comparatively low and the product satisfactory, 
although somewhat higher in silicon than now 
sfrecified by many consrimers. 

The reduction by aluminium is subject to sub¬ 
stantial loss in the alumina slag, and over a ))enod 
this amounts to a very eonsiih'rable sfock. B. 1). 
Saklatwalla worked out the recovery of the vanadium 
from these slags in electric furnaces, and supplied 
largo quantities during the war. but tlm quality is 
considerably lower than the original ahmiinof hermie 
product. 

The. recovery of vanadium from lead vanadates in¬ 
volves quite different methods. The minerals contain 
10 —20% V./),-, and v'arying {piantities of lead, zinc, 
and eopjrcr. In many eases there is a very substan¬ 
tial quantity of pbo.sphnrus, which must be eliunnair'd. 
Vanadium oxides, as is well known, are almost equally 
soluble in mineral acid and alkaline reagents. Further, 
in wet methcxi.s of extraction vanadic oxitle precipi¬ 
tated by careful neutralisation brings down with if. 
oxides of other metals, giinerally as slimy, unliltcrable 
iwecipitates. 

In practice, therefore, it is found that the different 
ores of vanadium, although very similar in composi 
tion, require special treatment for the jiroduction of 
vanadic oxide and ferrovanadium, and that each ore 
must be studied as a separate problem. For sale 
and purchase of vanadium ores a complete analysis 
is de.sirable and almost e.s.sential. Special .attention 
must bo paid to accurate determination of the phos¬ 
phorus. 

('hnmduin is very largely used for alloying with 
steel. It increases the tensile .strength and hardness, 
and it is employcil to a considerable extent as a third 
or fourth ingredient in alloy steels containing a 
number of alloy metals. Fcrrochromo is sold in 
various grades, according to the carbon contents, 
which vary between commercially carbon-free (under 
0 -1%) and 8— ^0%, and prices rise rapidly as the 
carbon contents fall. 

I’raetically the whole |)roduction i.s made in electric 
furnaces smelting chromito ores containing 48 —.52% 
FcjOj, together with iron oxide, magnesia, and silica. 
Impurities such as sulphur and phosphorus are not 
usually present in large proportions in the ores, 
which are mainly produced in Rhodesia, New Cale¬ 
donia, South-East Europe, and America, though 
there are sources of supply in many countrie.s. 

Chromium is si>ecially interesting to-day as an 
alloy metal, since it is the main con.sf.ituent, other than 
iron, of stainl.oss steel and iron, which contain 10—20% 
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Cr. 'J'he reaMcm for the high rcniHlaiK c of (lirsoalloyH 
to I'orronioii in not yet Mutinfiiotorily (',\pliiiii('(l, 1ml 
generally speaking they seem to have in an e.xag- 
geratccl form the well-known propertie.s of iron in a 
passive state. For femxihrorue production silica is 
frecpiently .s])ceified within certain limits, an<l in con¬ 
sequence the assay of the minerals mii.st ho watched 
for this as well as for magnesia, iron, sulphur, phos¬ 
phorus, and arsenic. The u.se of chromite ore without 
treatment as a refractory is, of course, well known, 
and in this case experience is largely a guidi! to the 
rel.ative values of minerals of different origin. 

Moh/hiltninn has very jironounecd effects on the 
physical quidities of stead. It shares with tungsten the 
property of imiiarting red-hardne.ss, or hardness at 
ahnormally high temperatures, and for this jmrpo.si' 
can he u.sed as a constituent of high-speed tool steels. 
Its elTects in this din'ction arc more pronounced than 
t hose of tungsten, and the percentage, required is only 
ahout one-fourth to onc-thiril of the tungsten used in 
making high-s|)e<'d tungsten steids. Its disadvan¬ 
tages are first cost, whiidi is more than fuoportionally 
higher than that of tiingsten, and the volatile nature of 
niolyhdie oxi<le wlm h tends to reduce the amoiint of 
the metal alloyed with the stetd, and in particular 
makes it diflieult to insure uniformity of molybdenum 
lamtents in suece.sHive heats. 

On the other hand, molybdenum is iitili.sed to a 
eonsiderahic extent for other classes of steel to 
Increase hardness and .strength, and it is required in 
some spiadtications for .armour plate. 

'I'he mineral used for the most part is molybdenite, 
which is mined in .several places, notably Canada, 
Norway, and Australia. It is not a simple mining 
proposition, as the values are generally very jiatchy 
anil eonceiitration is dilficuit, but has been solvmd to 
a con.sidcrable extent by dotation. Lump ore is very 
dillieult to grind and rvater coueentration involves 
prohibitive losses in float mineral. 

Ferromolybdenum is iirodueed directly from the 
suljihido in an electric furnace, or by ther/iiit methods 
from the calidned ore. There are two reeogni.sed 
grades containing respectively 1% of carbon and 
upwards, and carbon-free, the molybdenum varying 
between tK) and SO'’.,,. Copper is frequently pre.sent 
in the ore, and a maximum of 0-2r) --O-Vr)";, Cu is 
often speeitied in the alloy. 'I'his, therefore, must be 
watched for carefully in a.ssays of the mineral, as also 
phosphorus, since largo quantities of molybdic acid 
arc u.sed for the rapid determination of phosphorus 
in .steel. 

V’wai/.s/i II has been used for half a century or more 
to impart red-hardne.ss to tool steel. Starting with 
;t introduced by adding pint) tungsten ore into 

the steel erueihle, it has gradually risen to nearly 
20 % in the most ellieient tungsten-ehromium-vana- 
diiim high-spei'd steel It is also used for jiermanent 
magnet .steel in small quantities (2 ~4"'o). 

The use of tung.sten for incandescence electric lamp 
filaments and for terminals in ('leetro-magneto cods is 
well known, but ab.sorbs only a eompurativ'ely small 
tonnage. 


The main use is for tool steel, and for this purj 
it is employed either in the form of powder (98—-!i 
IV) or feiTotungsten (80- 85% W). I’owde: 
jirepared by isolating tungsten trioxido by an alka 
melt, lixiviation, precipitation by mineral acid, 
reduction of the trioxide thus obtained. Fe; 
tungsten is made by direct smelting of the mint 
either electrically or by thermit methods. 

The ores, mainly iron tungstate (wolfram) f 
seheelite (calcium tungstate), arc very widely < 
tributed and generally associated with tin. (!hi 
Burma, Malaya, Aii.stralia, and the Ibiitetl States 
the chief protliieers, but supplies collected during 
war and remaining as unconsiinied stocks have cc 
plctely upset the mining of tungsten ores, and for 
most jiaiit. there is little or no production at presi' 
except in conjunction with tin. Standard wolfr 
contains 05% WO.., and upwards and less ti 
I 1.1% Sn, but eonsumers when they can pick r 
choose, reject ores containing much sulphur, arsot 
and copper. Further, for direct smelting the relat! 
percentages of iron and manganese in wolfram 
important, as ferrotungsten is generally specified 
contain a certain maximum of manganese. 

Ih’aiiiiim is one of the metals on prob.afion as 
alloy in steel. Up to the present it has only be 
tried experimentally, and the results claimed bj. 
not led to any general commercial use. 

It has been produced as a by-product in reco’’*i j 
radium from pitchblende. The oxide is isolati'^’ . 
the reduction to metal or ferro alloy involve.*?^ 
sidcrable difficulties, since great heat as w*'!' 
thermit reagent.s are required. It is done, thei' 
in an electric furnace with aluminium, and in^ 
dueing or neutral atmo.sphere. ^ 

The ore, formerly mined to some e.xtcnt iuT 
rado, Tortugal, Austria, Cornwall, and elsej 
now comc.s almost entirely from the Be'-*!in 
where large, and cheaply worked deposivs hn %'^7 
discovered. 

I/u.flf/uae.sr is an indispensable alloy metq{,(il 
in small quantities, but special steel ci.,'i'|f 
14—10% ot manganese is utilised for manjy pu 
where a very hard and tough metal is required. 1 
alloy is generally cast and ground, as it is dn 
to machine. Rolls, jaws for stone crushers, tra| 
points and crossings, and many other useful pro 
arc made from it. 'I'he ore is found in many p*, 
and is the subject of a great deal of literature, so tlia 
even a brief reference to the metallurgy and a.ssay i 
unnecessary. 

(’ohalt is now utili.sed to a considerable extent i 
steel for permanent magnets and other uses. It i; 
bought as pure metal reduced from the oxide inli 
euhes or shot, 'i'he bulk supply conies from Canadu 
where large bodies of ore are mined, primarily lei 
their high silver contents. 'The metallurgy follow- 
orthoilox lines of solution, purification of solution.-:, 
and precipitation of cobalt oxide. There is, too, -i 
steady consumption of cobalt oxide in the ceraieii 
industry. 

Xirh'J has been employed for a long time as m 
alloy metal in steel. Its utilisation can be traced it' 
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ftllel with tho battle between defensive armour 
armour-piercing projectiles. Mckcl steel ami 
iinc-nickel steel are standard products for use 
TC high tensile qualities are required. Tho chief 
ducing countries are Canada and Now t^alcdoiiia, 
lOugh many other deposits are known, 
ho metallurgy is complicated and interesting, (vs 
ivolves two very different principles. The Mond 
-es-s of volatilising nickel carbonyl and docom- 
ing it at a higher temperature is opposed to elec- 
ytio purification of crude smelted metal. These 
•esses and many others are described in technical 
lications and need no further reference, 
b is not claimed that these notes hav-e dealt 
austively with the elements of uso in or detri- 
itul to alloy steels. Their main object is to 
cate tho vast field that has been opened up in 
1 industry, which by its very nature calls for th(' 
)pcration of chemists at every stage. The stoel- 
ks laboratory can no longer concern itself only 
li carbon determinations and tests for phosphorus, 
'here are still many blank pages in tho chemical 
ly of alloy steels, and not the least of these is tho 
astigation of rapid and accurate methods for tho 
sTinination of different elements in admixture 
h others. 

'he stccl-makor's verdict is ba.sed eventually on 
'sical teats, and the chemist and alloy maker ar<' 
' jailed upon to account for troub1e.s which may 
B withiir their province. Nevertheless, for 
h production to meet physical testa, utdform 
al com|)o.sition is essential, and those dcal- 
tb the a.ssay of ores and ferro alloys, anil 
ikers of those special metals, must exerciso 
ing caro if they are to avoid introducing 
al troubles into tho manufacture of alloy 
To this end rapid and accur.ato methods of 
B are essential, especially when they can be 
■lisod for U.SO by buyer and seller. 

■ived methods of preparing the alloy incfals 
■■o alloys, and tho exact infiuonco of imjmritios 
■ physical qualities of steel, are also subjecits 
lich chomical investigation can materially 
Kt the proiluction of alloy steels. 


fflgPARATION OF ISODIPHENETIDINE. 

Fy|rons EEGiNAr.n iiakvev whiston, m.a., h so. 

During the course of another investigation it 
■canu! necessary to prepare ?H-nitrophcnetole, and 
was thought to be of interest to convert this 
I ('.stance into tho corresponding diphenetidine, as 
S' latter does not app<!ar to be described in the 
eratun!. It is also of intcrc.st in order to test the 
■neral rule that only homologues of benzidine 
aitaining substituents in tho ortho position to the 
iiino groups yield azo dyestuffs substantive to 
itton. fsoDiphenetidino is no exception to this rule, 
i on tetrazotising and coupling it oidy yields dyo- 
utfs substantive to cotton when coupled with such 
■ids as S-acid (8-amino-a-naphthol-5-8ulj)honic acid) 
Inch themselves appear to confer the property of 
ruling substantive dyestuffs for cotton. 


The ix'iicfion .scheme evolved for Ihc |>rc|Miration 
of (.?<xli|)henetidine was : 

OH OHt OKt DKt 

/\ /\ .'-X ,/\ 

'.^^NOX ’ 

1. II. 

OKt OKt 

NH„( ;NH„ 

111 . 

Prepamlioii of m-nifrojihi tnUih (I ). A solution of 
l;l9g. of TO-iiitro])henoi (prepared liy diazotising 
m-nitroaniline in sulphuric, acid solution and decom¬ 
posing the diazo compound by boiling) in 2.')0 c.e. 
of 20% sodium hydroxide solution was heated to 
gentle boiling under reflux, and 21.') g. of ethyl 
p-toluenesulphonato (rcerystalliseil from mcthylateil 
spirit) added in quantities of about .'>0 g. at a time 
at 10—15 minute intervals. When all had been 
added tlu' reaction mixture was ri'lliixed (i -7 hours, 
a fuiiher 40 c.e. of 20% sodium hyilroxide solution 
added, and tho nitrophcnetol distilled off in st(>am. 
Yield 150 g. (00% of tli('ory) ; m.p. It.T. 

Prfpnnilioti of mm'-ili<lho.r!/hi/(li(r.(>h(ir.i iir (II.). 
g. of w-nitrophenetole were ailded to a solution 
of 25 c.e. of alcohol (02%), 50 g. of .sodium hyilroxide, 
and 1.50 c.e. of water contained in a fla.sk fitted with a. 
stirrer and rcHu.x condenser. With vigorous .stirring, 
00 g. of zinc dust (00'*,,) were added in sninll portions 
at a time so that the reaction mixture kept gently 
boiling, ft was necessary to heat the flask on the 
water bath during the addition of the last 10—15 g. 
of zinc dust. 100 c.c of wafer were then added, 
and the reaction mixfuro was left overnight The 
pale yellow solid which had formed on the top was 
separated from the zinc residues liy pouring on to a 
sieve (40-mesh) and washing with water. It wasfhen 
gi’onnd up with dilute hydrochloric acid, filtered, 
washed with water, and air-dried. After rccrystallis. 
ation from light I'efroleum (b.p. 40—Off ) the 
hydrazo compound was olitained in ahno.st j'urc. 
white crystals in yield of about 75');, of theory ; 
m.p. 80'’. (Found N - 10’2% : (ImlfaiDjNj re¬ 
quires N - lO-ff";,.) 

f V)a?V'r.'oV)a of umx -iln lho.r>jhpdrozohf}tzi’'nr inio iso- 
diphenclidiiir (Ilf.) ■ d'his conver.sion does not iiro- 
ceed so smoothly as the conversion of the simple 
hydrazobenzeim into benzidine. The following 
method was found to give the best results ; 24 g. of 
the hydra'/.o compound were ground with 100 i .c. of 
cold hydrochloric acid (2.'!%), the mixture was heated 
for 15 minutes on the water bath, and finally boiled 
gently for 15 minutes. On adding hot water (250 c.c.) 
almost complete solution took place. After filtering 
hot, the filtrate was made alkaline by the addition 
of dilute .sodium hydroxide solution, and the free 
base, which separated as an oil, extracted with 
benzene. Tho benzene e.xtract was boiled with 
charcoal and filtered, and the f)cnz(‘ne rlistilled off 
under diminished pressure. The residue set t() a 
somewhat sticky, crystalline mass, aivl tho pure wo- 
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[liphenetidine was obtained from this by two recrys- 
tallisations from dilute alcohol, tho final yield being 
12-5 g. (37% of theory); ra.p. 109°. (Found C -- 
70-6%, H=. 7-2%, N-10-2%; C„H*oOA re¬ 
quires C = 70-6%, H = 7-3%, N = 10-3%.) 

Summar;/. 

MoDiphcnetidinc (m.p. 109°) has been prepared 
from m-nitrophenol. It floes not yield azo dyestuffs 
which ore substantive to cotton. 

Tho bulk of the above work was carried out in the 
Dysffn Ik'i-riiis Laboratfjry, Oxford, and 1,ho author 
fiwcH his thanks to Prof. W. H. Perkin for the kindly 
intere.st he tof)k in the work, to Mr. F. Hall for making 
tho necessary analyses, and to The Ilritish Dyestuffs 
(Corporation and the ('onunamlunt, Artillery College, 
ff)r permi.ssion to jfublish these results. 

Artillery (College, 

WfKilwich. 


THE PREPARATION OF 4-CHLORO-6- 
NITRO-m-ANISIDINE. 

«Y .70IIN UKfllN.ei.l) HARVJiV WHI.STO.V, M.A., 11.SC. 

'Phis compound is mentioned in O.P. 21(5,417 
(Frifsllamler, IX.,419), but no details as to its prepara¬ 
tion or ])roj)erties arc given. As it was required in 
eonne.xion nith some other work, it.s preparation was 
attemjfted from 2..')-difthloroanirnie (1.) by the 
following reaction scheme 
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Cl 
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/\ 

/' \ 
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■ /'NHAc 
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Cl 
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’I'he preparation of 2.n-dichloro.p-nitroaniline (IV'.) 
is mentioned by Noelting and Kopp (Ber., 38, 3514), 
but their metiiod has been considerably modified, 
anil very good overall yields of 4-chloro-(3-nitro-7«- 
aiiisidine have been obtained. 

Experimental, 

To 20-1 g of 2..5-dichloroacetanilide (IT.) (prepared 
from 2 o.ilichloroaniline by the usiial method of 
tri'atment with acetic anhydride) di.ssolved at 45 
in 8(1 c.e. of sulphuric acid (9(5%) and cooled to 5', 
a mixture of I2g. of nitric acid (6(5%) and 00 g. of 
sulphuric ai id (90",,) was slowly added, with stirring, 
tho temperature rising to 10". The mixture was 
allowed to stand for 15 minutes at room temperature, 
poured on ice, the precipitated nitro contt^und filtered 
off, washed with water, and pre.sscd.',^Vithout dry¬ 
ing, it was heated for 2 hours on the water bath with 
150 C.C. of sodium hydroxide solution (H%). After 
cooling and adding water, the yellow dichloronitro- 
aniline (I\^.) was filtered off, well washed with water. 


and dried. Yield 19-6 g. (94% of theory); 
152°—153°. , 

Preparation of A.-chloro-&-nitro-m-anisidi7ie (V 
10-4 g. of 2.5-dichloro-p-nitroanilino were refl 
for 8 hours on tho water bath with 00 c.c. of me 
alcohol and 4 g. of sodium hydroxide. After coc 
the reddish-yellow profluct was filtered off, wa 
with water, and dricsl. Yield 8-7 g. (86% of thee 
m.p. 154°—155°. On rocrystallisation from ben 
it forms pale yellow, needle-shaped crystals of 
150°. (Found C = 41-3%, H = 3-5% ; 
requires C ---41-6%, H 3-5%.) 

Summary. 

4-Chloro-6-nitro-TO-ani8idine has been prep 
from 2.5-dichloroaniline. It forms pale yeJ 
needle-shaped crystals, ra.p. 150°. 

'fhe author wishes to thank Prof. R. Robrnsor 
his interest in this investigation, and also Tho Br 
Dyestuffs Corporation and the Commandant, Arti 
College, for permission to publish tho results. 

Artillery College, Woolwich. 


THE PREPARATION OF NAPHTHAUC A 
BY OXIDATION OF ACENAPHTHA- 
QUINONE. 

BY .TOTIN KECJINAUr UAEVRY WinSTON, M.A., T, 

Although najihthalic acid is usually obtained i 
by-product in the preparation of acenaphthaquim 
it was thought to be of interest to determine whet 
it was possible to convert acenaphthaquinone. : 
naphthalie acid by means of hydrogen peroxide 
indicated by tho equation : -- 


/ '"x 


-CO 


+ H,(\ 


/ \ 

\__/ 
/ \ 


COOH 


-cool 


/ \ -CO 

\ _ / 

'Fins reaction has been found to proceed very sm i 
an almost quantitative yield of the acid bei^ 
tained. 

Experimental. 

192 g. of a paste of acenaphthaquinone (25 “/| 
stirred to a smooth suspension witfi 100 c.c. of f 
hydroxide solution (25%) and 2rX) c.c. of 
After heating to 40”, a solution of hydrogen pel 
containing about 15% excess of hydrogen pe| 
wa.s slowly added, the temperature being raisek 
boiling during the addition. The aeonaphthaquinc 
was rapidly converted into naphthAic acid, W'hi 
pa.sscd into solution as its sodium .salt. After boili 
for 10 minutes, tho solution was filtered hot, the sm 
amount of re.sidue being washed with hot water un 
the washings were clear. Tho najihthalio acid w 
then precipitated from the filtrate by tho additii 
of hydrochloric acid, filbwcd off, washed, and dric 
Yield 55 g. {95'5% of theory). 

The author wishes to express his thanks to Pn 
R. Robinson for suggesting this investigation, in 
to 'Fhe British Dyestuffs Corjioration and the C< i 
mandant. Artillery College, for permission to pub e 
tho results. 

Artillery College, Woolwich. 
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EDITORIAL 


A FEW weeks ago there was a singular and 
distressing outbreak of eases of ])oisoning 
by lead tetraethyl in tlio United States, 
This compound was discovered in 1854, but aehieveil 
no eomraercial importance \mtil comparatively re¬ 
cently. Mr, T. Midgley found that it could he ini.xed 
with piitrol and that the mixture was more ellieaeions 
for driving motor-cars and was less liable to knock 
than ordinary ])etrol. One part of lead tetraethyl 
was mixed with about a thousand ])arts of petrol. 
Th(s lead tetraethyl wa.s made by the E. 1. du Font 
do Nemours Oonipany at Wilmington, and also made 
and mixed with ])etrol by the Standard Oil Company 
at Elizabeth, New .lersey. Lead tetraethyl is a 
partic\darly jioi.sonons compound and may cause 
delirium, insanity and death. Five deaths from this 
form of poi.soniiig recently oeeurred at the Standaid 
Oil Company's works at Elizabeth, and eight or nine 
people are alleged to havc^ been killed by it at tbe 
du Font w'orks at Wilmington. The Board of Healt h 
of New York ha.s prohibited the use of petrol contain¬ 
ing lead tetraethyl and the New .lersey State Dejrart- 
imuit of Health ha.s made a similar order. The 
Standard Oil Company has discontinued the manu¬ 
facture and .saF of the mixture, ami a careful investi¬ 
gation of the methods of manufacture and use of lead 
tetraethyl is now being conducted. 

* * # 

It was pointed out by Sir Robert Hadlield, Mr. 
0. A. Klein and others, at the meeting of the lamdon 
Section last Monday, that there are many methods of 
protecting surfaces from corrosion or rveatheriiig. 
If a body is to bo subjected to so much friction 
that tho surface is constantly being worn away, 
it is obviously useles.s to coat this with a- eoxering 
of no greater power of resi.stance than the original 
body. A knife blade, it in constant use, is always 
losing its surface ; it is useless to electrojilafe it', 
the only euro is to alloy the steel with sunicient 
chromium to keep it rustless. A knife that is to be 
used at rare intervals might with advantage bo 
plated with nickel or chromium to prevent its 


corrosion in the long inteivals between its use. 
The protection of wood varies with its use and other 
circumstances. .Sometimes you must impregnate 
it with oil or creosote, sometimes you must paint it ; 
your paint will not necessarily be the same for wood 
in your drawing rootn as for yo\ir greenhouse roof. 
Varnishes, polishes, eellulo.se dopes, oils and waxes 
all have their own special powers of resistance ; 
we think the di.stinetion di'awn between protection 
of a body from wear and protection of a body from 
rveathov is sound. A boy who climbs every wall 
in the vicinity rerpiires protection for his clothes 
dillering from the protection his mother jirovides 
for her fur cloak when she jnits it away because 
the cold and wet weather has set in. 'I'he protection 
of stone is singularly dillimdt in the air of a great 
city. Stone is so compact that it cannot easily 
be itnpregnated, but it is so porous that water and 
various solutions can ])enelrate in |)laees so deep 
that great liamage i.s done when the water frei'zes or 
the solution crystallises. Some day the chemist 
will show us how to convert an inferior sandstone 
into a superior granite : it may not be so easy to 
convert chalk or limestone into a really durable 
material, 

« * « 

The joint meeting of the Oil and dolour Chemists’ 
.Vssoiiation with the London Section of the Society 
of Chemical Indu.stry, which was held at Burlington 
House last Momlay provided many subjects for 
reflection. The meeting was fortunate in having 
Sir Robert Hadlield to ojieu the discussion, on 
'■ Frotectivc Faint Coatings," and although, as Sir 
Robert said, his contribution, dealing witli the pro¬ 
duction of alloys resistant to corrosion, was not 
directly concerned with jiroteetive coatings, yet it 
did show how far the metallurgical chemist, approach¬ 
ing the subject from a diflerent stanilpoint, had 
|)rocceded in the endeavour to do without jiaint 
altogether. How dillicult the chemistry of paint 
is was amply shown by the various speakers, a serious 
difliculty being the necessity for practical exposure 
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tests, involving ('onsklerablcexppnso and a long delay. 
As the eliairinan, l>r. Iteiaiard Oyer, said, then’ must 
he very few eliemists wiio, at some |ieiiod in tlieir 
eareer, do not have to fnee some prohleni coniK eted 
with paint, and Dr. h'o.v .showed )iow haras.sed the 
chemist can be when .sneli prol)lems are presented. 
It w.as of singular value to eonsider the subject from 
the industrial as «ell as the user’s standpoint, 
and the discussion must have impre.s.sod everyone 
in the large audience with the need for more ehornists 
and more elu'ini.stry in the paint and varnish industry. 
Had we more chemists of the type of Dr. Morrell 
to devi.se ingenious ai)parafns and methods stieh 
as those whieli hedeseribed for te.stingthepermeabilit v 
of varnish films ; wer<^ there more chemists lil^ 
Dr. Fo.\ to talk to u.s eontidentially and show the 
limitations of chemical analysis, with a Mr. Klein 
or two to hold the balance on the praetieal side, 
progre.ss would be rapid. The meeting on Monday 
showed some of the gaps in o\ir knowledge and 
provided a .stimulating atmosjihere in which to 
diseu.ss them. Excellent as are the products of the 
paint and varnish n)anufaeturer- the London bus, 
with its gay colours, is a convincing wilne.s.s- who 
could be so bold as to ,say that improvement is 
impos.sible f l)i.seu.s.sion lights U]) the path along 
which advance is prolitablc. That thi.s path may 
be di.stinctly thorny was .shown by the summing 
up by Or. If. HouLston Morgan, the president of the 
Oil and (^>lour ('hemists' As.sociation. Onepointwas 
very striking: lh<'](re,s<mee of a water-soluble consti¬ 
tuent in paint was declared by one sp<'aker t<i be 
sullieient cause for rejection of tlie paint, but another 
speaker dis.agreed entiwly. This seems a fruitful 
subject for (Ikscussion and we shall hope for 
enlightenment. 

* » * 

The Hoeiety of Chemical Industry, with its far- 
flung membershi|), eomprising such a variety of 
interest.s centred on chemistry, holds a unique 
position. This wide' scope of the Society and the 
liberal inter|)ietation wliieh must be given to the 
word chemistry confer unusual qualities on its 
Jmtriial, qualitie.s that carry with them many 
problems, as tbe editorial .staff knows full well. 
()nc of the most striking features, and one which 
constantly comes to our notice, is the w,ay in which 
information given in the Joiirnnl percolate.s to 
sources that are not, immediately ob\'ious consider¬ 
ing the mend)erahii). An article which provokes no 
comment when it is published may lead to a suc¬ 
cession of letters weeks or evam months afterwards. 
A tive-line note on .some current topic results in a 
rrajuest for further infoimation which arrives the 
day after publication, and letters relating to tbe 
•same note may .still reach us a couple of yiairs after 
publication. One kind of letter- that containing 
an article -always brings a gleam of hope to the 
editorial eye. f’erhap-s it is that much desired 
article on that indu.strial topic about which no one 
will write. Perha]ts the author is not restricted 
by the possession of confidential information ; 

perhap.s-. Too often it is “ ala.s,” not “ a visage 

of joy,” but we still hope. 


ECONOMY IN STEAM RAISING. II 

By CHAS. F. WADE. A.M.I.Mech.E., A.M.l.E.E, 

BolLJiB Fuknaces. Fibbgrate.s. Akeas. 

SiimA' Abrancemeets. Hbaught Conte 

Mechankul Stokers. 

The standard firegrate supplied with a Lancasl; 
boiler is usually 6 ft. in length, and will vary 
width with the size of the boiler and with vary: 
practice of different makers. This 6-ft. grate see 
to be a legacy of past times when the principles 
heat transfer were but little understood and boil, 
w-ere only supplied for certain rated outputs 
steam per hour, irrespective of the amount of ec 
liurned to obtain the required duty or special loc 
conditions of the plant. 

Before mentioning practical details of boiler fr 
naces, it is as well to understand thoroughly the tv 
principal ways in which heat is transmitted in 
boiler. Th(Mc are by direct radiation or the tran 
formation of heat-energy into radiant energy, ar 
back again to heat energy on absoqrtion by a 
fq)aquo surface ; and secondly by direct conduclio 
of heat energy i)y confact of the comparatively eoc 
heating .surface with the high temperature ga.set 
The former method of transfer plays the most im 
portant part in any boiler, being ros]ionsil)lc for ahon 
75 per cent, of tlic heat transferred. IKc explanatioi 
of this is that ladiaf ion is not interru])ted by trans 
jiarent layu'rs of ga.sOH in contact with the heatiiij 
surfaces, while, to eonduction, such ga.s film.s offer t 
very con.sidcrahle resistance. Tlio moat effective 
way of incre,a.sing the heal, transfer by conduction is 
to maintain the velocity of the hot gases as high as 
possible, so that the ineit gas film is ralnced to its 
minimum possil)!c thiekne.ss. 

The principal object to aim at in any boiler fur¬ 
nace is to maintain as high a temperature as ])oa- 
sible with a corresponding maximum radiation 
activity : this is obtained when the firebed is of the 
greatest tliickness compatiljlo with complete eom- 
Imstion. This thickness will vary according to the 
amount of air siqqfiy' availal)le, for it cannot be too 
well or too often emphasised that the atmospheric 
oxygen is as mueli the fuel as the coal or other mate¬ 
rial usually known by that name, so that, above a 
certain point, the more air there is n.sed the more 
wasteful is the operation of the plant. The im- 
I)ortance of high furnace temperature will i)e realised 
on reference to the laws of transference of heat by 
ladiation as evolved l)y Stefan and Boltzman, 
wherein it is given that the amount of heat radiating 
from an incandescent black Ixidy varies in propoition 
to the fourth power of the absolute temperature. 
Bankiiie has laid it down that the total heat trans¬ 
ference in a boiler, due both to radiation and con- 
(iuction, varies as the square of the temperature 
difference, but the exact variation is very difficult to 
determine. In any case, it is obvious that the 
furnace temperature has a very marked effect upon 
the eilicioney of the boiler. If the furnace tem- 
])erature is low the temperature gradient through 
the boiler will he reduced as compared with high fur¬ 
nace temperature, or, iii other Ayords, the exit tern- 
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pt!i'ature of the waste gases will not vary tlireetly 
with that of the furnace. 

The grate area of a ].Jincashire boiler to give the 
highest efficiency can only be found by actual 
experiment, by reducing the area step by step and 

I icreasing the combustion rate per sq. ft. of heating 
irface until a point i.s reacheil, determined by local 
Dnditions, where the steaming capacity of tlu* 
oiler commences to fall or the fire thickri(s.s is too 
reat for complete combustion. I'nder average con- 
itions a 4-ft. length of grate i.s usually found to 
pproximatc! closidy to the best combustion 
' conditions. 

The next most imjKjrtant jniint to consiilcr is I be 
design of the firebars. These .should bi^ so designed 
that the maximum air space is available between the 
bars consistently with mechanical strength. ,\n 
ample depth is also necessary in order to present 
a good surface to the incoming air to cool the bins 
and incidentally to preheat the air slightly, fx'uuiernus 
thin firebars both distribute the combustion air iiiore 
evenly throughout, the lirebed, and arc less liable lo 
burn aw'ay rapklly, than a .smaller number of tliieker 
bars. 

The firebridge in cylindrical boileis should always 
bo built as low as possible, and must only be con¬ 
sidered as a check against coal being thrown ton far 
beyond the grate. A high firebridge nets as a. 1i,\ed 
damper in the jiath of the gases, ami leads to 
iiUKunplete combustion and trouble fiom smoke 
emis-sion. 

With hand firing special attention is called for in 
the regulation of the air supjily, botli through the 
firebed and over the fires. The main air control 
from the individual boiler dampers must always lie 
easily workable and w'orked from the tir ing |io.s'ilion, 

I while the secondary air supply over thi’ liri's shoiilil 
'be regulated by means of jrroper air shutleis on the 
fire d(M)r.s, and the, a.shpits .should be ])rovidcd w ilh a 
damper so as to divert the air from the a.shpil to ihi' 
combustion space until the large volume of volatile 
matter at first driven off at firing has Is'cn largely 
;con.sunicd. Air introduction at the firebridges is nol 
an effective method of consuming the volatile hydro- 
,carbons, but more often arrests combustion and 
hnerely dilutes the gases with comparal,i\ely cold aira 
['There arc many patented devices on the rnarket 
embodying varipus forms of hollow firebridges for 
isceondary air sujrply, but in jrraetiee none of these 
iarc very satisfactory. By ehwing the aslipit darniier 
and allowing a larger volutrre r.if air to jrass rn-er lire 
fires through the, ftredoor grirls, the generation of 
unmanageably large volumes of gases is lelarderl by 
the reduced temperatur-e in the hotloirr of tire lircherl, 
and a larger supjdy of air is available to trti.x with 
the gases above the fires. It ntay be menlroned here 
that air in passing beneath the firegirite trr a hollow 
firebridge or other form of secondary air supply at 
the back end of the grate does not become appre¬ 
ciably preheated, as is sometimes claimed, as tlie air 
is only exposed to radiation and not eombietion, and 
is therefore not h<'ato<l up, owing to its transparemy. 
What little heating may take place is that from 
the lower surface of the ashpit, and in cooling the 
water at this point will do more harm tlmn good in 


re(lucing llie water lemperatiire and reducing circu- 
lalion, just w'liere it is most retpdred, 

t'onsideralde attention is luiw lieing gi\a'n lo the 
use of various low grade fuels such as fine slack coal 
and coke dust, and, .so long as a specially designed 
furnace is employed, these, materials will givo'por- 
feetly satisfactory results. As a rule tbe pereentage 
of ash ill tbe ela.s.s of fuels nieiiti<iiie(l i.s rather high 
while the calorific value is low. The requirement 
for a furnace lo hiirii low grade slacks is tlial, il 
shall have a snUieiently iiowerful draught to inaiiitaiii 
a high rate of eoiiilmstioii and at the .same time tlie 
foiniatioii of large nias.scs of clinker must he rediieed 
as far as ]iossil)le. I•’iue slack coals and coke dust 
jiaek closely togelher <in the firegrate so tliat a high 
draught pri'ssure is neei'ssary in order to overcome 
the resistance to the ])a,s,sage of air tliroiigh (he 
firebed and at (he same time to maiiitaiii a siillieiently 
rapid combustion rate to obtain a reasoiiabk' duty 
from the boiler. There are several excellent maki's 
of forced draught furnaces a\'ailable wliicli will 
burn high a.sh fuel efficiently with but little com¬ 
bustible niatler removed with (he aslies. All 
lliese furnaces employ an ariniigemeiil of steam je(,s 
to maintain suitieient pre.ssnre in the a.shpit, and 
tile elfcet of (be steam on the firebars prevents (lie 
loriiiat i(;ii of nuusses of clinker, wliieii remain.s in a 
granular form and <‘an be raked out rapidly when 
cleaning fires. 

Wlien huruing coke or oilier low volatile fuel 
forced draiiglit is always necessary in order to keep 
(he whole of Ihe ma.«s of fuel at iiieatidesceiiee, if 
anything approaeliiiig high eflieieney is to be ob¬ 
tained. The rea.son for tjiis is that'with low rates 
of eonihustion the .secondary, reducing action of 
tile carbon in tbe upper layias of fuel on the grate 
reduces the surface temperature by its endothermic 
elTeet and the earboii nuuioxide. resulting burns 
with a Hame wliieli is defieient in radiant energy, 
so (hat heat (raiisfereiiee is mainly depeiideiit upon 
eoiiduetion iii.stead of radiation. 

When speaking of the furnace ” of a boiler (lie 
eouibustioii engineer includes in that (le.seiiptkm 
the whole of (he boiler furnace proper and (he 
flues around the hoiler. The reipiirenieiits as to 
liigh velocity of gases in order lo etfeet (he maximum 
eoiiduetion transmission are, in eyliiidrieal boilers, 
greatly restricted owing to tJie neee.ssity for sufficient 
s]iaee for access )iiii|ioses. Tlie utility ef such 
devices as firebrick ohstiuetioiis in the fine tubes 
is limited by the ainoiiiit of draught power available, 
for allhough the velocity of the gases may he acec< 
lerated liy tlie iiiserlioii of, say, a firebrick cylinder, 
yet. (tie air sujiply to the fires may bo ,so reducetl 
(liereby as to result in a diminution of eorabustion 
rate (bat will more than oifsel the advantage 
ohtaiiied by the increased velocity of the gase.s. 

Ill water-tube boilers attempts to increase tlie 
M'loeity of the gases liy the addition of baflling 
so that (he path of the gases is lengthened and 
narrowed liave mostly resulted in iiierea.sed final 
(eiii]iera(ui'es for (lu^ gases instead of the exjiected 
reduetioii, although the furnace tenqieruture has 
been lowered. 'This re.sull is cxjilaiucil in (lie sanio 
way as (hat given above. Another result of adding 
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baftliiig to vortical wator-tiibc boilers which also 
reduces eflieietiey is that caused by the actual 
eoveriiig u|) of aji(>reeiable portions of the tube 
surfaces by th(‘ extra balHcs, this taking jilaee 
usually whore, in the abs(nK'e of tiie extra bailies, 
the liot gases would directly iin|>inge. Ky altering 
the actual systcni of tubing so as to maintain or 
increase the velocity of the gases as their volume 
de(U'cases with tlie tenrjierature, the dillieulties 
referred to above are ov<'rcome, as in tlie present 
writer's recently ])atent(‘d system of tubing. In 
tliia arrangement each successive bank of tubes 
is of the same aggregate iicating surface, but com¬ 
posed of smaller tubes grouped more (closely together 
so that the area of the gas passage o(aaipied decreases 
pro[)ortionately to reduction of the gas volumi', 
tluis maintaining the velocity. 

The water-tube boiler lias a great advantage 
over the internally-fired boiler in that there is but 
little limitation of combustion .space and a vi'ry 
large combustion eliamber may be providisl for 
thorough combu.stion of large ipiantities of fuel 
before partially burned gaseous products reaidi the 
eoniiiaratively cool heating surfaces. In older waitci'- 
tubc boilers, set low over the tires, high combustion 
and eva])oration rates were jinwented because the 
liydroearbons reached the tube surfaces lieforo 
combustion was eomjilete and were thus arrested, 
with the formation of more or less black smoke. 
In more recent installations the boiler is set. some 
feet above the firegrate sui'faee so that combustion 
is perfect befori* contact is made with the heating 
surfaces, while the direct cxposaire of the latter tir 
radiation from the fircberl is not intorrujiled. 

In order to ]>i'o\ide more combustion space in 
Lancashire and similar boilers experiments have 
been made with various forms of external furnace, 
but none of these has met with any large measure 
of success owing to the fire surface being screened 
from the heating surface and practically the whoh' 
heat transmission having to be effected by conduction. 
The provision of an inverted arch for a few feet, 
within the mouth of the Hue tube would be very 
effective in |iroviding an incandescent radiating 
■surface to project the heat on to the heating surface. 

Mechanically fired furnaces have their widest 
Held of aiiiilication in conjunction with water-tube 
boilers, while there are, only a few tyiics which are 
.satisfactory with internally-fired boilers. The prin¬ 
cipal drawback in the latter case is the difiiculty 
of seeing how the fuel Ls distributed over the fire¬ 
grates so that the necessary adjustments can be 
properly carried out. The construction of water- 
tube boilers, on the other hand, lends itself to the 
])rovision of ample sight holes in the sides of the 
furnace so that the state of every portion of the 
lirtw can be obscrvi^d readily. The limited sjiace 
available in a furnace tube also prevents the adoption 
of anything approaching a travelling grate arrange¬ 
ment, so that the feeding of the coal down the grate 
of a Lancashire boiliT is never so definite as with 
the travelling grate stoker of a w'ater-tuhe boiler. 

The sprinkling type of stoker greatly outnumbers 
all others for firing Lancashire boilers and this class 
of machine will deal very satisfactorily with low- 


grade fuels of most deserijrtions. The air is usually 
supplied under ))re.ssure from steam jets and the 
firebar arrangements approximate very closely ' > 
those emjiloyed for the hand-fired furnaces alrccyj;^ 
mentioned. o 

In the absence of steam storage, mechanical i<’/in 
is at a disadvantage compared with hand method 
when the demand to be met is subject to heavy am 
I'tHiid fluctuations as is very widely the ease in t'^ 
chemical industries. Where the Irirned draught ^ 
supplied by means of steam jets and there is i v 
appreciahle fall of steam pressure due to a sudd' i 
heavy demand for steam, it is a frequent occuiTeni.e 
that the reduced steam ])reS3ure prevents anything 
approaching a heavy lire being w'oi'ked up owing 
to the decreased effect of the jets. This means 
that a good reserve of boiler eapaeity must always 
he available in order to avoid trouble from fall of 
steam pressure. 

The efficient opmation of meeluuiical stokers calls 
for quite as much intelligence as hand firing although 
the need for physical effort is greatly reduced in the 
former ease, and it is a fact that, until some device for 
automatic regulation of the lire speed and thickness 
by the eomposition of the waste gases is evolved, 
coupled with damper regulation in tlie same way, the 
necessity for scientific and intelligent human control 
will not he reduced. 

Some mention may he made of methods of auto- 
mafic draught control. Those all derive their initial 
means of operafion from the. variations of steam 
pressure, and if control of the stoker feed is not 
eornflined with the damjier control there are eir- 
cumstaiiees under wliich such devices will he quite 
the reverse of economical. A fall of steam pressure 
may ho caused through iioles in the fire or thin 
patches, so that on the damper opening under this 
influence more cold air than before will ho drawn 
through the boiler, resulting in further lowering 
of steam pressure and more unoeonomical furnace 
conditions. Closing of the dam]ier under the influence 
of a rise of steam pres.surc will probably result in a 
delicienev of air for the fuel on the grate so that 
incomplete combustion rc.snlts with the presence 
of carbon monoxide and iirobably black smoke. 

The best method of hand control of tires i.s by means 
of the differential draught gauge in conjunction 
with a .steam flow motor, either comhined in one 
instrument, as in the Bailey boiler meter, or by 
the use of two separate instruments. 

A simple calerdatioii will show tliat the amount of 
oxygen or air roipiired to produce a given number of 
bea t units is very nearly constant over a range of solid 
fuels ranging from semi-anthraeitc to low-grade semi- 
lignites. Also in a given boiler, when all other things 
are equal, the rate of steam generation is a measiue 
of the amount of heat being generated, and the fall 
of drauglit pressure from the boiler side of damper to 
the conibu-stion .space over the fires provides a measure 
of the relative air-flow. Tlius, with the boiler working 
at its best efficiency there will he an approximately 
constant relation between the reading of a differential 
draught gauge, connected at the iroitita mentioned, 
and that of a steam flow meter, connected in the 
boiler steam branch. Initial calibration of such a 
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combination is made by careful adjustment of the 
air and fuel supply, with the assistance of an Orsat 
apparatus, so that the best combustion conditions 
are obtained and then marking the dial of the 
differential draught gauge with the corresponding 
steam meter reding. This cmcration is repeated 
fo# different values of steam flow and the fireman 
will then have a direct guide to the correct damper 
or fan adjustment for the particular rate of steaming 
obtaining at any time. 

Iii the Bailey boiler meter, a single circular 
recording, chart is employed. Two mechanisms 
record on the same chart, one being a steam flow 
recorder and the other a differential draught recorder. 
The instrument i.s so adjusted that when the correct 
relation between the two factors exists the line 
traced by each pen is superimjiosed. If there is 
too much air for the amount of fuel on the grate 
or the steam flow, rate, the draught line will be 
above the steam line. If at any time it is found 
impossible to make those linos correspond it is a 
direct indication that there is some defect in the 
boiler which calls for rectification. Thus, a dirty 
boiler will render it impossible to get the air line down 
to the steam line oven though the air is in correct 
proportion to the fuel l>eing used, the apparent 
discrepancy being caused by the retluction in the 
amount of steam being generated for the amount of 
fuel being used. 


ON THE HISTORY OF POTABLE GOLD 

In the Ohemiker Zeitung (112, O.'ifl and 078), 
Dr. Ernst Darmstaedter—who will be remembered 
for bis recent book “ Ilio Alchemie des Gcbcr”- - 
lias an interesting article entitled “ Zur Gcschichte 
des ‘ Aurora Potabile.’ ” iMrmstaedter first of all 
considers the question of how the metals originally 
came to bo used in medicine, and brings forward 
evidence from the Atharvaveda, Yajurveda and other 
ancient Sanskrit literature in support of his suggestion 
that the supposed relationship between the sun and 
miion and gold and silver respectively may hav(! li-d 
imm to drink a suspension of gold in water in order 
to acquire the vitality of the solar god. In the 
Indian ritual gold was closely connected with Agni, 
the fire-god. 'I’he Susruta medicine describes the pre¬ 
paration of a “ gold drink ” by beating out gold 
into thin leaves, heating it strongly six or seven 
times, and then dissolving it in various Ihpiids. 
The drink so obtai ned was used as an aphrodisiac, etc. 

In this connexion it may be noted that the ancient 
Egyptians regarded gold (as well as malachite and 
other substances) as essentially a giver of life, and 
according to the Elliot Smith and Perry school of 
archieologists, it was their industrious search for 
sources of these givers of life which led the Egyittiuns 
to construct sea-going ships and thus to spread the 
archaic civilisation all over the world. 

Darmstaedter next considers the use of hone^ in 
medicine. Honey is often mentioned in V cdic 
literature, and its golden yellow colour may explain 
why it was frequently used, like gold, in the pre¬ 
paration of elixirs of life. 


Gtwk medicine apparently made no use oft gold 
and silver for healing purposes. Such application is, 
however, found in the Pharmacology of the Persian 
Abu Mansur Muwaffak, in the tenth century. 
Mansur Muwaffak has, incidentally, another claim 
to distinction: ho was the first to mention the 
use of plaster of Paris in surgery. 

Similarly Ibn Sina (Avicenna, died l()3fi), in his 
QfinQh or Canon of Medicine, recommends the 
addition of gold to medicines used in case of melan¬ 
cholia, and says that, as a collyrium, it strengthens 
the eyes. 

In medieval European medical practice potable 
gold found extensive application. It is mentioned 
by Arnaldus de Villanova, Vincent de Beauvais, 
Albertus Magnus, Thomas do Cantimprfi, Konrad 
von Megenberg, and other well-known writers. It 
seems to have been a solution of gold chloride or 
occasionally colloidal solutions of gold. Ulstadius, 
Gesner and Paracelsus all extol the virtues of aurutn 
^labile, and although at fimt the idea was quite 
independent of alchemy, the two soon became, and 
remained,, closely connected. 

Darmstaedter appears to attribute the discovery 
of fulminating gold to “ Basil Valentine ” (or Johann 
Tholdc), in the “ Letzten Testament,” Strasburg, 
Ifi.')l. It was, however, well known to Jean Bdguin 
half a century earlier, and is fully described by 
Christopher Glaser, who was the teacher of Ix-mery and 
acqtiircd an unenviable reputation by getting himself 
mixed up with the notorious Affaire Brinvillicrs. 

Darmstaedter also mentions the well-known bac¬ 
tericidal powers of colloidal gold and .suggests that 
the ancient praises of potable gold have something 
at least to bo said for them. He sums vip his con¬ 
clusions by saying that we can get some idea of why 
gold was used as a healing and strengthening agent 
by a consideration of the following facts ;— 

(1) Magical, mystical and religious ideas. 

(2) Alchemical theories. 

(3) Practical observations of the action of metals 
and metallic preparations. 

(4) The customs of folk-medicine. 

{it) For later times, scientific, pharmacological and 

medical observation.«. 


SODIUM CARBONATE IN CANADA 

In the vicinity of Meadow I.akc, 50 miles north of 
Clinton, British Columbia, the Lillooet Soda Company 
is operating at a hydrous sodium carbonate lake and 
shipping the product to Vancouver, over the Pacific 
Great Eastern railway. This material is being 
disposed of at the present time to soap manufacturers 
on the Pacific coast, but plans arc under way for 
the erection of a drying plant to handle the material 
at the lake and to further increase the output. This 
Company also owns several other lakes of the same 
material which they propose to operate at some 
future date. 
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FORTHCOMING EVENTS 

1 >© 0 . b. iiioouiflUioAL 80 CIBTY, Iniporiftl College of Science 
and T<'chnology, South Keriftington, at 5 p.in. 
<j) “The Magnesium of Kumaii Senim/’ by K. 
Wiitchorn. (2) “ TJie Oxidation of Amino Acids 
by Fungus TyrosinaHo,’’ by M. K. Kobinson and 
R. A. McCance. (3) “ Tho Isolation of a Hydro¬ 
lysis Product 0 / the 1‘roteijiH hitherto Undescribed,” 
by If. W. Huston, H. N. Mukherjeo ami S. B- 
Schryvor. (4) “ Some 'I’ransformations of Casein,” 
by H. Martin and S. B. S<diryver. (5) “ The 
Separation of tlw? Proteins of Egg-White in an 
Kleclritutl Field,” by D. Orifliihsand S. B. Schryver. 

I>er. 8. Institotk of Brkwing, London Section, En* 
gim«?rs’ Club, 39, Coventry Street, London, W. 

“ Removal of Nitrogf'n from Wort by Yeast 
during Brewery Fermentation,” by H. F. E. 
Ifulton and J. L. Baker. 

Ih.e. H. ChiiiAMic SofiETV, Central Schmd of 8 cienc<? and 
'reehnology, Stoko-ou-Trent, at 7.30 p.in. “ Notes 
on Crushing and (Jrinding Mills,” by F. Lane, 

Itoe. s. Koyai, Si^oTTiKH SotTicTv OK Akts, 117, Ccorgc 
Street, Edinburgh, at H p.ni. “ Stone J>ecay and 
PresiMvatiou of Buildings,” by Principal A. P. 
J^aurii*. 

l)« r. 8 . UovAi. SociWTV OK Akts, JoKu street, Adclphi. 

London, W.t^ 2, at 8 p.in., ('antur Lixture. 
" Modern Cokmr Problorna,” by Dr. L. C. Martin 
(UK‘ture 3). 

|)« r. H. So< lETV OK Chkmicai. Jndi .stkv. Binni}»,fhiin 
•md MidUnul SHCtion, tho l.huviM’sity Buildings, 
Edmund Street, Birnunglia-in, at 7.15 pan. “ TIu' 
Role of Silica in Plant (Irowth : its Assiiuilation. 
and I’liysiologieal Relation to Phosphoric Acid,” 
by 1>. R. Nunji aiitl \V. S. Shnv. 

Dee. 0. F/UtADAY SociFTY, Roonis Choiuioal So<*iety, 
Burlington .House, Piceadillj’, Liuidon, W. 1, at 
4.30-7.30 p.in. “Ba.se Exchange in Soils,” 
l>y Dr. D. J. Hi.s.sink ; “ Kolo of the Electro- 
neguti\'e ions in tlu’ Ih'iictioii iMitweeii Soils and 
EleetrolyWs,” liy N. M. Coinlx'r; "Studies on 
Base Exidmnge in Rothanistod Soils.” by H. .1. 
Pago and W. Williaiiis ; “ Basi' Kxcliango in 

Ihdalion to Sod Activity,” by (J. \^^ Robinson 
and R. W'iDiams; “Relation botwc'en tho Ph 
N' aluo, Ihe Lime Ih'fjuirmuent and the Tliio- 
c>-auate (.’olour of Soils,” by S. J. Saint; “ Sorm' 
S<x'.ondary' As|HM>ts of Base Kxeliango in Soils,” 
)>y E. A. Fisher. 

Dee. 9. SoeiKTY of CiiOMO'AL Inoustky, Olaagow Section, 
'riie Ramsay Chemuail Dinner, at tho Ca’doro 
Jtestmiraiit, (JIftsgow. 

Dec. 9. Society t»F Dykhs am> Coi.ockists, ]jc(ds Junior 
liranch. *' 'fho 'i’Inetorial and Antiseptic I'ro- 
ixrties of Certain Tyixis of Quuioline Dyestuffs,” 
by P. (1. Marshall. 


Doc. 10. 


Doc. 11. 


Do(‘. 11. 


Doc. 12. 


Doc. 12. 

Doc. 12. 


Dec. 12. 


Dec. 13. 


Dec. lo 
to 20. 

Dec. 10. 


Dec. 17. 


Dee. 18. 


Doc. 18. 


Dec. 19. 


Dec. 6, 1924 

Institute or Chbmistky or Onbat Baitain and 
iKBLANDi Manchester Section, The Engineers' 
Club, Albert Square, Manchester, Concert at 
7 p.m. 

Institute of CHEMisriiv and the Society of 
C’HEM iCAt Industby, Joint Mooting, the Phorma- 
ceutical Hall, 36, York Place, Edinburgh, at 7.30 
p.m. “Fumigation with Hydrogen Cyanide,” 
by Lieut. Col. W. Glen Liston. 

Institute of Mktaus, London Section, 85-88, Tho 
Minoriofl, Tower Hill, E. 1, at 7.30 p.m. Present 
lYobleins and Developments in Engineering 
Bronze Foundry Practice,” by F. W. Rowe. 

iMPKJi/AL CoiJiKOK Ohkmic'AU SOCIETY, Royal 
College of Sciem^e, South Kensington, S.W. 7, 
at 5 p.m. “ Some Knots in the Organic Cheinicat 
'ranglc,” by Prof. A. Laijworth. 

Institute of Bbkwino, Midland CoutdUs Section, 
Annual Mooting and Dinner at the Queen’s 
Hotel, Birmingham. 

Institute or Metals, 6'iwmw6o Section, University 
College, Singleton Park, Swansea, at 7.15 p.m. 
Discussion on “ Tho Design of Furnaces for Anneal¬ 
ing and Heat Treatment.” 

Society of Dyebs anj> Coloukists, Manchester 
Section, “ Ih^o-ent Exi^riments on tho Behaviour 
of Alumiuiuiu Hydroxide towards DyestuiTs and 
Salts,” by J. K. Wood and A. Wooller. “ On 
Alkali Ccilulosc,” by’ Prof. E. Kncidit and J. H. 
Platt. 

Society of Chemical Inoustby and In.stitute 
OK Chkwisthy, and Midland Scctimus, 

The Aniiiuil Dinner, Queen's Hotel, Birmingham 
at 0.45 for 7 i>.in. 

University ok Leeds, dubiloo of tho Yorkshiiv 
(.'ollogo c)f Soionco, and Coming of Ago of tli(‘ 
University. 

W^EST OF Scotland Iron and Steel Institute. 
“ Tlio Apjilication of Producer and Coke Oven Gun 
to tho Motallurgical Industry,” by Prof, R. V. 
WTieelcr. 

Institute of CuEMlSTU^', LoyiAlon , Section , 30, 
Ruasidl Square, London, W\C. 1. 

Institute of Chemistry', lidjasi and District 
Section, Queen's University', Belfast, at 7.30 p.in. 
“The Kuthorford-Bohr Atom from a Chemical 
and Phj'sical Stamljioint,” by' Dr. K. C. Johnson. 

S<kiety or Dyers and Coi.ouiusts, Riding 

Section, “ Tlio Blemlingof Materials in the Woolhai 
Trade w ith Ridation to Dyeing,” by J. W. KadclilTc. 

So<'im'Y of Dyeh.s and Coi.ovri.sts. SroiHah 
Section, “ Colatino Coloui's and their Application.” 
by J. W. W^ilson. 


Dtu\ 0. Ib.i^AL PiiOTOORAPfilc SociKTY, Sciculijic and 
Technical Group, 35, RusscU Squan*. Ix>nc1on, 
W.O. L at 0 j).m. Discussions will take place on 
(1) “'I'ho Light Source, Primary and Socoiulary,” 
o|M>ned by' J. W. T, Walsh. (2) “The Exposure 
Moehaiiism,” u})enod by S. C). Rawling. (3) 
“ Dovvlopmont,” opened by W. Clark. 

Dec. 10. Institution of Chemical Enoinekr.s. Tho 
meeting arranged for this date has been cancelled, 

Doc. 10.- .(University of London, University College, 
(lower Street, W.U I, at 5.30 p.m. “ Tccluiical 
and S« ioiiti(lc Libraries,” by A. Gommu*. 


D(k^. 10. iSocTETY or Dyers and Colourists, Midlands 
Section, “Destruction of W^ool by the Action of 
tho AtmoKphei*©,” by 8. R. Trotman and R. W'. 
Sutton. 

Alteration .—Tho January mooting of tho Manchester 
Section pf tho Society of Chemical Industry wliioh had lioen 
arranged for January 2 is now arranged for January 9. 
In tliifl meeting it is hoped tliat in addition to the paper by 
Messrs. Simpkin and Siunatt, the Section will havo the 
honour of welcoming and hearing a paper by Prof. Hugh S. 
Taylor of Princeton University, U.S.A., tho title of his 
address to be “ The Properties of a Catalytic Surface.” 
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SOCIETY OF CHEMICAL INDUSTRY 

SUSPENSION OF ENTRANCE FEE 

As an inducement to Chemists to become members, 
the Council has resolved that no entrance fee shall 
be paid by members joining the Society in 1926. 

A form of application for membership was inserted 
at the end of tms Section in the issue of the Journal 
for Ocloljer 17, and it is hoped that it may be used 
to introduce a new member for next year. 

BACK NUMBERS OF JOURNAL 

The General Secretary will be glad to hear from 
Members or Subscribers w’ho have copie.s of the 
Journal for January 4, June 13 and 27, July 4 and 25, 
September 19, or October 3 and 17, 1924, that they 
arc willing to dispose of to the Society. 

BIRMINGHAM SECTION 

At tlie meeting held on Noverahor 11 (c/. Chemidry 
and Industry, Nov. 21, 1924) the following paper w as 
also read:— 

Dr. VVardlaw', in presenting n paper on researohes 
on molybdenum salts which w'oro being carried out 
at the University of Birmingham in conjunction 
with Messrs. F. H. Nichdlls and R. L. Wormell, 
pointe<l out that only one molybdenum salt now 
found extemsive use, namely, amnioniuin molybdate, 
in which molybdenum had a valency of six. Never- 
theles.s many well-defined salts existed with valejieies 
of five, four, three and two. The present research 
work dealt with tervalent salts which were of interest 
from the point of view of chemical theory in that 
molybdenum from its position in the periodic .system 
should show' interesting analogies in its tervalent 
derivatives with the well known chromium salts. 
Furthermore, such sulistances should have powerful 
reducing properties and uses us moi’dants. 

By eleetrolytic reduction of molybdenum trioxido 
dis.solved in hydrochloric and sulphuric acids .solu¬ 
tions had been obtained from which tervalent sul¬ 
phates and chlorides had been isolated. The new 
.substances had powerful reducing properties, aiul 
in the case of the chlorine derivative comimrntivo 
stability. From the theoretical standpoint there 
were also intenssting p(jssibilities in this field of 
inorganic isomerism. » 

EDINBURGH AND EAST OF SCOTLAND SECTION 

The second ordinary meeting was held jointly' 
with the local section of the Institute of (‘heinistry 
at Edinburgh on Novemlter 19, ,Dr. Alexandiw 
Lauder presiding. 

I’rof. G. G. Hender.son, F.R.S., president of the 
Institute of Chemistry, delivered an addre.ss on 
“The Profession of (’hemistry.” He recalled the 
time when the man in the stroet only thought of 
a chemist in connexion with drugs and medicines. 
This conception was to a very great extent w idened 
during the war, when the work of the chemist was 
brought more prominently before the public eye. A 
second factor in the appreciation of the true work 
of the chemist w'as undoubtedly to bo found in 


Wembley, w'hero very many visitors had examined 
the exhibits, asked n)any quest ions, and come away 
with a better idea of the world w'ork of the chemist. 
Over and above these two factors, the Institute 
of Chemistry for fifty years had been labouring to 
educate the public and to consolidate the profession. 
The extent of their success could be measured by 
the attitude of the Government Departments, who 
now .frequently sought information and assistance 
from the Institute. However, the enti had not yet 
been attained, and would not be attaijicd until the 
profession ranked in public appnwiation at least 
equal to' any other in importance. It was unneces¬ 
sary to tell an audience of trained chemists the 
extent to which chemistry' entered into everyday' 
work. Wliat w'as nc('e.sanry, howewer, was to 
convince their fellow-citizens of the vital importance 
of their profession to the health and prosjicrity of 
the country'. To do this efficiently closer co-oj)cra- 
tion must be brought about between the various 
chemical societies, so that it would be ]tos.sible for 
the whole profession to speak with one voice. 


GLASGOW SECTION 

A meeting was held on November 29, in the 
Institute of Engineers and Shipbuilders, Glasgow, 
when an addre.ss on “ The Future Prospects of a 
Glean Atmosphere ” was given by ex-Bailic W. 
Brownhill Smith, the chair being taken by Mr. 
Douglas A. MaeCallura. 

Bailie Smith said that a pure atmosphere had a 
very' beneficial effect upon the public health and upon 
national economy. In Britain, the air of the large 
cities was very impure when compared with that of 
American and Continental towns. The returns for 
1923, for example, showed that, at Blythswood 
Square, Glasgow, 370 tons of solid impurities had 
fallen per square mile. The domestic open grate, 
burning raw coal, was the chief agent by which the 
dir W'as polluted. An examination made in Glasgow' 
had shown that the smoke produced per second by' 
burning coal in an open grate contained sixteen mil¬ 
lion particles of .soot. This explained why' the greatest 
quantity of soot fell on Blythswood Square, as it was 
surrounded w'ith great blocks of office premises, in 
each room of which there was an open firejjlace. 

The particles of soot, coated with a layer of oily 
hydrocarbons, formed the nuclei for tlu^ condensation 
of moi.sture and absorbed much of the acid produced 
during the combustion of the raw coal. 'I’he pre.senco 
of these impurities in the air produced den.se fogs 
during frosty and calm weather. During the winter 
of 19(»9, when fog was very prevalent in Gla.sgow, the 
death-rate rose rapidly, and a high percentage of the 
deaths were due to disea.ses of the respiratory system. 
In the same period, in seven other large towns in 
(Scotland, where no fog occurred, there was little 
change in the normal death-rate. Another result of 
the impure atmosphere was the serious damage to 
buildings caused by acid corrosion. The perioilical 
repair of this damage was a heavy charge on the 
public funds. 

Many suggestions had been made for rendering 
the air purer, and more extensive use of gas and elec¬ 
tricity for heating and cooking would materially help ; 

0 2 
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but the preference for the open grate militated 
against the widespread adoption of such remedial 
measures. The great hope seemed to be the low-tern'- 
perature carbonisation of coal by which a smokeless 
fuel and power gas were product, together with the 
recovery of the valuable by-products. 

The Oas tlommittee of the Glasgow Corporation, 
in 1900, on the motion of ex-Bailie Smith, appointerl 
a sub-committee “ to inquire into and report on any 
process of gas making which will produce a form of 
coal residue that may be available for use in ordinary 
grates.” The sub-oommittee reported that the 
process invented by Mr. Robert Macfaurin—a member 
of the Glasgow Section—had been tested at Port 
llundas electricity generating station, and had been 
found very satisfactory. The investigations, tempo¬ 
rarily interrupted by the war, had been completed 
and many different coals had been tested. 

The results W'ero very satisfactory, and in Septem¬ 
ber, 1923, sanction was given for the erection of a 
tive-unit battery of Maclaurin producers at Dal- 
marnock to produce smokeless fuel and supply the 
Dalmarnock electricity station with power gas. This 
installation was described in detail and the main 
advantages mentioned : (1) the low capital ex]K;ndi- 
ture involved, and (2) the great elasticity of the 
process whereby smokeless fuel or coke, with in- 
creasetl production of gas, can be obtained as desired. 
Incidentally it had been provcsl that it was possible 
and cheaper to fire the boilers of the power station 
with the gas from the Maclaurin producers than by 
the present system of coal firing. 

It was hoped that the Maclaurin process would 
materially hasten the coming of a pure atmosphere, 
and it was suggested that each now housing scheme 
could have its owm carbonising plant, which would 
protluce the fuel and gas required for local needs. 

The interesting discussion which followed the 
lecture indicated that the subject of atmospheric 
purity had appealed to everyone piresent. In con¬ 
veying the thanks of the Section to the lecturer, the 
Chairman said that the citizens of Glasgow were 
fortunate in having such an able exponent of the 
benefits of pure air as ex- Bailie Smith, Bailie Smith 
had identified himself with the subject for many 
years, and had served on the Royal Commission on 
Smoke Abatement. The members of the Section 
hoperl that the desired end was now in sight, and 
they also expressed their thanks to their co-tnember, 
Mr. R. Maclaurin, for his material help towards the 
solution of such a vital problem. 

LONDON SECTION 

A joint meeting of the London Section and the Oil 
and Colour Chendsts’ Association was held at Burling¬ 
ton House on December 1, to discu-ss the subject of 
'■ Protective Paint Coatings.” Dr. Bernard Dyer, 
Chairman of the Section presided, and ho was sup¬ 
ported by Dr. H. Houlston Morgan, President of the 
Oil and Colour Chemists’ Association. 

Thcdisc\i.ssion was opened by Sir Robert Hadfield, 
P.R.S., who, after summarising the various theories 
of corrosion, said there was yet no general agreement 
as to the fundamental principles involved. Apart 
from external coatings, however, there was the 


resistance to corrosion which might be offered by a 
metal itself. A striking arlvance in this direction 
was made on the introduction of alloys of iron and 
chromium. Thus the resistance of these chromium 
allOTS to corrosion in the atmosphere at the east end 
of Sheffield was about ten times that of very pure 
ingot iron. In Sheffield tap water, the loss in weight 
per unit area of the chromium alloy was under one- 
eightieth that sustained by the ingot iron. More 
recently, alloys of iron containing nickel and chrom¬ 
ium had been provided which offer effectual resistance 
over a much wider range of conditions, and were not 
merely unattacked at ordinary temperatures, but are 
scarcely affected at a red heat, or even higher tem¬ 
peratures. 

Dr. R. S. Morrell discussed the water absorption 
and permeability of vamiSh films, and described 
the apparatus he uses for preparing and testing the 
films. The only chance for British oil and colour 
chemists to retain varnish and paint as a protection 
for metals would be to provide coatings which would 
not crack on exposure and were of very low’ water 
absorbing properties, and, moreover, did not allow 
metallic iron to pass through them, although they 
might allow water to pass. Ho believed it would be 
possible to fulfil all these conditions. The water 
absorption could be reduced to a very low figure, 
and yet maintain the elasticity which w’as so essential 
for durability. At the .same time, there ivero many 
' varnish coatings that only allowed water to pass 
through with difficulty, and yet they were no good as 
protectors because they deteriorated so quickly on 
exposure, and cracked. It might be concluded that 
there was a chance of getting a varnish that had a 
very low water-absorbing power, that would be 
elastic enough to stand extremes of temperature and, 
moreover, would refuse to allow metal to pass through 
with the waUw. 

Mr. J. N. Terviit gave a description of some inter¬ 
esting results obtained by exposure tests on iron 
and steel. 

Mr. 0. A. Klein, dealing with the subject from the 
general and not the academic point of view, said 
the word “protective” as regard paints and var¬ 
nishes was only a relative term in that the paint and 
varnish trade was not able to siqiply materials that 
would be protective against all, kinds of corrosion 
under all conditions, and for all time. Therefore, in 
dealing with any protective, coating, it was necessary 
to bear in mind the length of time the film would 
give protection, the particular corrosive influence to 
be dealt with, and finally, there was the economic 
aspect to be considered. Protection and cost were 
two expressions in this matter which could not be 
separated. On any large painting job 75 per cent, 
of the cost was for labour, and only 25 per cent, for 
materials, and therefore there was not much good in 
trying to save fid. a gallon on the paint or vaniish, 
and getting an inferior article. The reliability of any 
coating depended also upon the skill with which it 
was applied, and the conditions under which it was 
applied. The groat need was skilled craftsmanship, 
as opposed to the too general idea that anybody coukl 
apply paint. This, however, was largely the fault 
of the manufacturers themselves, who sold ready- 
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made paints and advised people to do their own 
painting. He agreed with the tendency to emphasise 
the importance of physical tests of the inoperties 
rather than chemical analysis. It was not always 
the fault of the paint manufacturer that paints went 
wrong, because we in this country could and did 
make good paints and varnishes, although there 
was a good deal of rubbish on the market. 

Dr. ,1. .1. Fox said there were several points which 
needed clearing up in order to get some clear idea 
of w'hat we were doing when testing. What was 
required was a method of testing which would deter¬ 
mine, in a reasonably short time, whether a paint 
would be good or not, and such a test we had not got 
at the moment. There was great difficulty in inter¬ 
preting re.sults when they had been obtained. At 
present the pigment could be tested fairly easily 
but what about the medium ? Supposing the original 
oil contained foots, a fairly objectionable feature, 
how could this be found out ? There were many 
conditions under which this could not bo determiticd. 
One of the chief things in the chemical e.xamination 
of paints to-day was to get at the medium, if possible, 
and he did not for the moment .see how t hat was to 
be done, in mixed jjaints, if they contained linseed 
oil or tung oil. In order to get round the dillieulties 
of the chemical analysis, it had been said that we 
must adopt physical tests, and the question then 
aro.se what phy.sieal tests should be adopted. Many 
of them had been tried. There was the j)la,sticity 
test and tlie emiiLsifieation test atid the loaded needle 
test. He w as afraid that what he had said had been 
all on the negative side but he hoped it would induces 
the makers to say something. 

Mr. W. F. Beid said he was interested in paint as 
a mechanical protector as used in the linoleum trade. 
From the very earliest days, it had been found that 
a good linoleum could not be manufactured unless 
thci'c was a certain percentage of oxide of iron 
mixed w ith it. In the same way, oxide of iron jiaints 
w'cro largely used. There was, however, another 
ingredient that was even better than oxide of iron 
• for external work and that was graphik', because 
that gave the very important property of resistance 
to wetting. A paint containing graphite did not 
permit water to adhere to it. 

Mr. A. S. Jennings agreed with Mr. Klein that the 
eticouragement of arnqteur painters was to be de- 
jjlored. What was required was more service tests, 
and he believed the Engineering Standards A.ssocia- 
tion w'as to take this matter up. ITis w ork needed 
t(j be done on a very large scale and he hoped it 
would be done by chemists supervising tin; mixtures 
and ex|rert craftsmen applying them. It was 
essential in such practical service tests that they 
should have the assistance of skilled craftsmen. 
Moreover, every-day conditions must be followed 
absolutely. Very often in paint tests, the pamt to 
' be tested was put on to bare wood, whereas in practice 
there was always the priming coat and then the 
under-coat before the final paint—and the one to 
be tested—was put on. 

Dr. H. Houlston Morgan said the whole subject 
of protective paint coatings teemed with difficulties, 
and the whole industry was at sixes and sevens over the 


matter as a result of the complexity' of it. It was 
necessary' to test and investigatt' paints and var¬ 
nishes ns complete substances and not to take the 
medium or pigment separately and form a judgment of 
the properties of a paint from such a single investiga¬ 
tion . These separate investigations w ere neecssary and 
must be carried out, but individually they 'must 
not be used to say that a paint was good 'or bad. 
He did not agree with Dr. Morrell that if .i varnish 
emulsified by the absorption of water it wiis not a 
durable varnish. Paint and varnish films were 
always changing ; the drying nixl hardening (jf a 
varnish film was a continuous pi'oee.ss ; it was never 
the same from the day it was put on until the day 
it disintegrated and ])eeled oil tw’o or th roe years hence. 
Therefore, before we <'ould draw any drastic con¬ 
clusions as to the water absoiption through varnish, 
the emulsifying effect of water on varnish and its 
durability', very rigid comiitions must lie laid down 
as to the state of oxidation, the condition of dryness 
and so on, before its properties could be determined. 
More than that, we must iind out the relation between 
those conditions and the proved durability of a 
similar film, and these w'ere things we know very 
little about. Sir Bobert Had field liad sbow'n the 
value of patient research liy the results obtained 
with the production of rust-resisting steels, and lii' 
could only hope tliat the pnini. and varnish industry 
would take that lesson to heart. 

OTTAWA SECTION 

Dr. A. E. Maeintyrc presided over an attenilame of 
3S at the meeting held on Novotnher 13, 1924. 
The Secretary' read a letter from the General Sec¬ 
retary intimating that the Entrance Fee had been 
suspended by the (-ouncil for mcmliers joining the 
Society in 1923. The benefits derived from member¬ 
ship in the Society were pointed ouf:, and all who are 
not now members wore urged to join the Society. 
The Secretary was askcii to secure information re¬ 
garding films disclosing chemical operations which 
might be secured for exhibition before the Section. 

Dr. A. E. MacIntyre then gave an address on 
“ Some As|)ccts of the Ohemistiy of the Homo.” 
One or more divisions of all the sciences had applica¬ 
tion in the home, but those responsible for its manage¬ 
ment had little actual tuition in the applied sciences. 
Chemistry had a wide application in fhe home in the 
composition, conservation, and evaluation of all 
materials entering it, in the preparation of foods, the 
tarnishing and cleaning of metal articles, laundrying, 
and 80 on. Quantitative accuracy should be attained 
in recipes. Evaluation of food in calories was not 
sufficient, and the so-called food accessories should 
also be maintained. The dangers of carbon mon¬ 
oxide poisoning were considered, and the reactions by 
which the gas is formed explained. The processes of 
colouring non-ferrous metals were described, and the 
tarnishing of gold and silver articles, as well as the 
chemistry involved, was clearly explained. The pro¬ 
cesses of dyeing and the relation of animal and vege¬ 
table fibres to the various classes of dyes were 
discussed. The amount of chlorine in Ottawa water 
supply and the corrosion caused by it were also 
referred to. 
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YORKSHIRE SECTION 

At tho .spodiid nieoting hpkl on N'ovenilipr 17, 
Mr. J. Kvans in tho chair. Mr. 0. F. Pickering read 
a paper on the “ Clienii.strv of the Distillation of 
Fatty Acids.” After dealing with the infantile 
.state of the analytical control and his own failure 
to obtain an insight into the nature of the mixed 
glycerides hy fractionating the bromides, or by 
correlating pitch yield and iodine value, the author 
stated that the relation.ship free fatty acids—| 
oxyacids pn'sent/tofal falty acids •- 1 had been 
found to hohl good. It had taken a lot 
of getting, but oidy a fourth of the oxyacid 
distilled oil. For candle making the pressing 
was b(‘st carried out after the acids were redis¬ 
tilled. 1’he manufai’tun' was then dealt with, and 
it was shown that during distillation, oxyacids 
were formed atid carbon dioxide was always evolved. 
Tn th(' distillation of wool grease an unsaturatr'd 
hydroearlion. iodine valiU' bO -TO. which yielded 
a fatty acid on treatment with the (Irignard reagent, 
had been definitely found ; thert^ was also (to the 
extent t>f 2—3 per cent.) anhydride formation and 
|)olymeri.sation of nnsatuiated acids. The paper 
concluded with a discussion of the physics of the 
colloids which nspiired further research to facilitate 
the pressing of the ilistillab'S. 

Dr. L. L. Lloyd and the (diairman took part in the 
ensuing discussion. 

SOCIETY OF DYERS AND COLOURISTS 

A meeting of the Manchester Section of the Society 
o. Dyers and Colourists was held on November 21 
in the Rooms of the Manchester Literaiy and Philo¬ 
sophical Society. Mr. .T. Hiiebncr, M.Sc.Tech., 
F.T.C., ))rcsi<led. l^pon the motion of the chairman, 
seconded by Prof. F. Knecht, a vote of thanks was 
unanimously accorded the retiring chairman, Mr. 
William Marshall, J.P., for his services during his 
period of olliee. 

A paper was read by Prof. K. Knecht and F. F. 
Muller on “ Some Further Observations Relating 
to the Action of Heat on Cotton Fabrics,” in which 
it was shown that when bleachc<l cotton was heated 
for ])rolongcd periods (uy) to 2000 hours) to !K)° C., 
the material was found to behave differently acconling 
H.S it was exposed in oy)en, sealed, or evacuated and 
scaled, glass tubes. In all cases, the material had 
deteriorated in strength, the least affected being 
that in tho evacuated tubes ; i\everthele.sa the last- 
named specimens were scorched or browned more 
than the others. 'I'he deterioration was shown to 
be duo javrtly to the action of heat per ae. and partly 
to oxidation. Discussing: the question of tl'c effect 
of higher tempcraturea,|the ‘‘ danger yroint ” of a 
flat-iron wn.s estimated to bo in the vicinity 
of 25t)°. - 

In a subsequent paper on “ The Interaction of 
Glucose and AiethyWie Blue,” by Prof. Knecht and 
Miss Eva Hibbert, it was shown that the reducing 
action on the dyestuff in an alkaline medium could 
be measured quantitatively and that this reaction 
could be employed as a convenient and rapid means 
for the estimation of glucose. 


FARADAY SOCIETY 

Prof. F. G. Donnan, F.R.S., president, yiresided at 
tho meeting on November 17, when the following 
yiapers were read;— 

Princiyial A. P. Laurie read a note on tho ” Exyian- 
sion of Water while Freezing.” Assuming that the 
atomic diameters baaed on Bragg’s crystal model for 
ice are true for liquid W'ater and that liquid water 
at 0” is a trihydrol, it is shown to follow as a geo¬ 
metrical necessity that there will be an expansion 
from 1 to 1-088 when ice melts. This gives a syiecific 
gravity for ice of 0-1118 and the exywrimental value 
is 0-017, thus confirming the original assumyitions. 

R. W. K. B. Harman and F. P. Worley discussed 
‘‘ 'I’he Hydrolysis of Alkali Gyanidcs in Aqueous 
Solution.” The degree of hydrolysis has been 
determined by several methods, but results ha-\'e not 
been concordant, owing to disturbing factors in the 
methods used, fn that used by the authors the 
vayiour yiressure of hydrogen cyanide over solutions 
of y»otas.sium cyanide was compared with that over 
solutions of hydrocyanic acid. The results are 
shown graphically and comyiared w’ith tho.se obtained 
])reviously. The degree of hydrolysis of sodium 
cyanide at 25° at all concentrations was found tfi be 
the same as that of potassium cyanide. The effect 
of temperature was also studied. 

Tho constancy of tho hydrolytic con.stanls at 
different concentrations at each temperature, th<i 
agreement of the values at diffenmt temjH-rature.s 
with the van’t Hoff Isochore, and finally tlic agree¬ 
ment between the calculated heat of hydrolysis and 
the measured heat of neutralisation ajipear to confirm 
the accuracy of the values arrived at for degree of 
hydrolysis at the various concentrations and tem- 
peratui-es employed. 

A paper on the ” Viscosity of Reversible Fimd- 
.sions ” was read by !8. S. Joshi. Viscosities of water- 
in-oil emulsions prepared from castor oil, t>live oil 
and paraffin oil by means of four monovalent soai)s 
are detennined. V’iseosity increases with inen-ast^ 
of the dispersed phase and is maximum at the 
reversal ]ioint which is followed by a sudden drop 
in viscosity upon inversion. The concentration 
and the .spccLlic chemical nature of tho emulsifying 
agent have no effect on tho viscosity of tho emulsion. 
Hatschek’s equation for the viscosity of the emulsoids 
is not followed ; observed viscosities are in approxi¬ 
mate agreement with those estimated by Einst(>in’ 
equation for suspensoids ; Arrhenius’ equation aj)pli< 
better still. The possibility of an increment in th 
size of the grains of the water-in-oil emulsion.s w it 
increase in the proportion of the aqueous phase is 
suggested. 

D. B. Macleod discussed the '' Viscosities of 
Liquids at their Boiling Points.” Boiling points are 
unsatisfactory temperatures at which to compare 
the viscosities of liquids. By correcting the boiling 
points to a condition of equal free space, the vis¬ 
cosities of liquids become proportional to their 
molecular weights in the liquid state. Such a 
condition of equal free space corresimnds very 
closely to a reduced temperature on the basis of 
van der Waal’s equation of state. 
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A second paper by D. B. Macleod was on “ Tho 
Kinetic Theory of Evaporation.” It is assumed 
that the ratio of the density of the vapour above a 
liquid to the density of the liquid is really tho ratio 
of the number of molecules with sufficient speed 
to escape from tho liquid to tho number with in¬ 
sufficient speed. Thus if D, and D, are the densities 


T> "NT 

of the vaiwur and liquid refspectivoly, then, 

where K. is the number of molecules with sufficient 
.speetl te) escape and N tho number w ith insufficient 
.speed. It is shown that tho results which follow 
from this assumption are so simple and satisfactory 
as to make, the truth of the assumptkm extrcnudy 
probable. 

J. T. Howarth and P. P. Burt described a " New 
Design for Apparatus to measure the Coefficient 
of Deviation from Boyle’s Law and the Dotennination 
of this Coefficient for Acetylene.” A modified 
apparatus for measuring the compressibility of gases 
lias been designed in which tho whole volume of the 
gas and also the mercury column which registers the 
pressure are kept at the temperature of melting ice. 
The coefficient of deviation from Boyle’s law at 0" (.). 
has b(‘cn determined for acetylene and its value 
between 0 ami 1 atino,sphere found to be —O’0CtS84. 


HULL CHEMICAL AND ENGINEERING 
SOCIETY 


Cn November 25, Mr. A. V. Slater delivereil a 
lecture on ” Adsorption ” to a largo and appreciativi^ 
audience. I'he Now York TiniM recently called the 
attention of tho general jiublie to the iinportanee of 
adsoiqition and Mr. Slater emphasi.sed its universality 
liy saying that mo.st natural and industrial proees.ses 
oeeuri'cd at surfaces where one of the substances 
might concentrate. Adsorption was the process 
taking place at a surface which resulted in a different 
eone.entration at the boundary between two hetero¬ 
geneous phases. It increased with the rate at which 
the, molecules struck the. surface, that is, with in¬ 
creasing pressure or eoneentration. The amount 
id.sorbed was greater the lower the rate of ev'uporation 
of tho condensed molecules and this would be low 
if the adsorberl substance decreased the energy 
seated at tho surface, whether it were sutface tmision, 
electric potential difference, or chemical valency 
forces. A eomprehensiye theory must reckon with 
Wll these foeees and Langmuir’s came nearest to 
'fctisfying this condition. A useful rule which 
tieipcd in unde .standing nolulion and which was 
'Viually applicable to adsorption, was that the 
'ireatest attraction occurnal between substances of 
similar polarity. In some case.s ariaorpfion took 
place because the unlikencss of components caused 
a liquid to ” squeeze out ” a solute and the adsorbent 
then idnycd a neutral part in offering an e.\tensi^■e 
surfaee on which tho substance might concentrate. 
Chemical attraction also played a largo part in 
adsorption. Ordinary chemical reactions were due 
to strong deviations of the orbits of the outer elec¬ 
trons ; with complex orbital systems strong devia¬ 
tions resulted in chemical reaction whereas slight 
ileviations resulted in loss defined reactions such as 
adsorption. A thorough study of the orbital dis¬ 


placement of t'lectrons when charcoal adsorbed .argon 
might lead to better understanding of chemical action. 

Adsorbent carbon was characterised by a loose 
amorjffious structure having a hirg(‘ proportion of 
free valencies. It was necessary to form tlu^ carbon 
at low temperatures to avoid gra'phitisation. Activa¬ 
tion consisted in selective oxidation of the hydro¬ 
carbons adsorbcsl during carbonisation. Active cai’- 
l)on adsorbed organic substances in preference to 
water \ apour and inorganic substances ; the reveise 
held tnio for silica gel. 

In emulsification, soaps were adsorhetl at the 
iiiterf.aee ami the stability and type of emulsion 
depended on the relati\(t volumes of the two ends of 
tho soap molecule which w.as orientaterl with out' 
part in the oil and the other in the water. Increased 
lubricating power due to admixture of 1- 2 pier cent, 
fatty acid with a mineral oil depended on tlu' adsoiqi- 
tion of the fatty acid by the lasuing surfaee, the 
carboxyl group being held by the mrdal and the 
hydrocarbon chain by tlu^ mineral oil. A new surfaee 
was thus formed by the adsorbed fatty acid which 
offered less resistani'c fo shear. Catalysis depended 
upon adsorjrtion which permitted gicater eruieentra¬ 
tion f)f reacting suhstama'S at the surfaee, r.r " acti¬ 
vated ” t he aelsorbetl molecules. 

A leirgthy diseu.ssion followed. A point of special 
interest w’as the .settling of paint jiigrrrerrts. .Mr. 
Slater said that the ])r inei])les itrvolved were those of 
Hoerurlation ami detloraulation. A delloeeulated 
jiigment would srrttle while a tloeerrlated orre r-emaiired 
frrre. Floecrdation w'as brorrght about by adsorptiorr 
of a .substanoe like sodiunr silicate. Although thi' 
principles itrvolved were kirowii it was often diflierrlt 
in practice to obtain the right er.nditiotrs because the 
iloecirlator might prodrree other' deleteriorrs reaetiorrs. 

Dr. Thevenez congratulated the leelrrrer on his 
clear exposition of a difficult sirhject itnd Mr. Lowish 
seconded the vote of tharrks. 

GLASGOW UNIVERSITY ALCHEMISTS’ 
CLUB 

On November 27, an address, rartitled ' .Science 
arrd Mi'. Wells,” w'as dchvered by Dr. '1'. 8. I’utterson, 
th(! ’■ Gardiner ” Professor of Orgattie Glromistr}', 
before a joirrt meeting with the Gla.sgow luriversity 
Geological .Society, Dr. Tyrrell jirestrlitrg. 

Dr. Pattersorr said that corrsistertcy was very 
necessary if the seierttilic trox-el was to be not only 
acceptable but satisfyirrg. Me worrdered if such 
novels could advatree our knowledge ; it was note¬ 
worthy that marry of the forecaster! eorrditions of 
life carrtc to pass nnreh sootter thrrrr had been 
prrslicted. 

Mr. Wells had srrceeeded itt prreserrting to u.s novels 
which, while affordirrg pleasant erttertainment, sug¬ 
gested many interesting possibilities. 

Tho progress of science .showed, however, that 
great discoveries had been made, not irrfreqrrcntly, 
as a result of research undertakerr for errtireJy' 
rlifferent purposes. 

^ Scientific atlvanecs were rtrade by jrurstrirrg the 
clues which Nature herself had from time to time 
revealed, and not by .searehirtg for ttew' pos.sihilities. 
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CORRESPONDENCE 

OPTICAL ACTIVITY AND POLARITY THEORIES 

Sir, -III your edition of September 12 (p. 917) in 
reply to u letter from Dr. Boyil, Dr. Kule states that 
his theoiy of jiolarity efl'cets in optically active com¬ 
pounds ifealt only with general polar elfects and not 
with induced alternate ellects. The general polar 
elloct of a substituent has already been indicated 
in a paper publi.shed in the Proceedings of the 
Chemical Society (1914, 30, 274) in which it was 
pointed out that the effect of a substituent on rotatory 
power was jiartly due to its di,sturbance of the intra¬ 
molecular field of force and attention was drawn 
to the fact that the rotatory power of einchotoxine 
was lowered by the introduction of the benzoyl 
group, lowered furthm' by the more acidic p-toluene 
sulphonyl group anil changed in sign by the intro¬ 
duction of the picryl gioup. Since, however, the 
value of the rotatory power of a dissolved substauee 
is a complicated function of several variables, the 
effect of .substitution was put on one side while, 
by an e.xamiimtion of rotatory powers and refrae- 
tivities, values were obtained of a constant “ b ” 
w'hich Livens had suggested should represent the 
actual (‘lectrie force of an a.symuiet.rie character 
acting on the eleetrons of the active .atoms. 

Livens at the same time pointed out that the 
miHlium. ])urcly by its disturbance of polar force 
(in the eleetrostatie .sense) should considerably 
affect rotatory power and also pointed out that 
CQa®tant.s could be obtained independent of the 
iilrave length of the light used. 

. Furthermore, in the Proceedings of the (Tiemical 
Society (loc. ell.), it was .stated that the influence of 
substituents on rotatory power there described 
might be explicable on the basis of Fliirscheim’s 
theory of strength of linkages, but further work 
was imjiessible at the time. l^iBeriments, however, 
are now in progress with a Hrics of substituted 
benzyl acetic acids and related compounds to test 
the applicability of Flurscheim’s hypothe.sis to these 
results and also the applicability of the theory of 
induced alternate polarit. 3 " which Dr. Rule now 
states is not part of his investigation. 

Dr. Boj'd in yo\ir issue of October 10 points out 
that if OH is more strongly polar than Cl tlren 
glycollic acid should be stronger than chloracetie. A 
somewhat similar anomalj' is shown by m-nitrobenzyl 
chloride ; the alternate polarity effect of the nitro 
group should make this compound more reactive 
than p-nitrobcnzyl chloride and the general ijolar 
effect should also make it more reactive than benzyl 
chloride. The velocity constant for the rate of 
combination of aniline J^id m-nitrobenzyl chloride 
is, however, low'cr tlu^. that of benzyl chloride 
and Olivier found shiiilar results by hydrolysis. 
Slator and Twiss found that the velocity constant 
with sodium thiosulphate was greater than for 
benzyl ohloridc but then the order of m and p was 
wrong. There is still much to be cleared up therefore. 
—I ara,^r, etc., D. H. Peacock 

Univj^ty College, 

Rangoon 

November 8,1924 


PERSONAL AND OTHER FTEMS 

Dr. E. F. Armstrong, F.R.S., has returned froiu a 
long visit to Canada and the United States. During 
his stay ho gave lectures or talks to the members of 
tlie Society of Chemical Industry at Toronto, Ottawa, 
Montreal and New York, and to the graduates and 
others at the Universities of Yale, Harvard and 
Princetown, in addition to an address before the 
American Chemical Society at Washington. There 
was ample opportunity to appreciate Dr. Annstrong's 
devotion to the cause of chemistry during his term 
of office as Presidoirt of the Society of Chemical 
Industry, and his activities as a representative of 
British Chemistry in the United States have given him 
a further title to the gratitude of Briti.sh^chomists. 

The Main Committee of the British Engineering 
Standards Association have recently authorised the 
Secretary, Mr. le Maistre, to accept the cordial invi¬ 
tation of the German Standards Committee (the 
N.D.I.) to be present at their annual meeting on 
December 13. He is also going to Prague to give an 
address on Industrial Standardisation before the 
recently formed Czechoslovakian Standards Com¬ 
mittee. 

B. D. Saklalwalla, of the Vanadium Company of 
America, will be presented with the Grasselli Medal at 
the December meeting of the American Section of 
the Society of Chemical Industry. 

Mr. I,. E. Hinkel has been awarded the D.Sc. 
degree of Ijondon University for a thesis entitled 

Reactions in the Hydro-aromatic Scries resulting 
in the Formation of Aromatic Compounds.” 

After a long discussion, the Swedish Academy 
of Sciences has decided not to award the Nobel 
Prizes for chemistry and physics for 1924, Imt to 
reserve them for another year. 

Mr. H. K. G. Bamber, lately managing director 
of the Assoiuatcd Portland Cement Maimfacturci-s, 
and of the British Portland Cement Manufacturers, 
who was killed in a motor accident on September 20, 
left .£72,47.'-). 

The late Mr. 11. If. Dains, technical chemist, left 
£.')1,49C, with net jxirsonalty, £.')0,4;i4. 

The death is announced of Mr. David Moseley, 
head of the firm of David Moseley and Sons, india- 
rubber manufacturers, Ardwick, Manchester. 

We regret to have to record the death of Mr. J. M. 
Collett, chairman of .1. M. Collett, Ltd, ehemioal 
manufacturers, Gloucester, and a member of the 
Society of Chemical Industry since 1887. 

Problems Awaiting Solution 

In an address delivered to the membere of the 
guild of undergraduates at Birmingham University, 
the Warden, Sir Charles Hyde, disous-sed “The 
Value of Education and Great Problems to bo 
solved.” During his address he quoted statements 
specially obtained from leading authorities in various 
branches of science dealing with the problems awaiting 
solution. The committee of the Institute of Sanitary 
Engineers suggested that one problem was the full 
utilisation of the manurial qualities of sewage. 
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Sir H. Fowler, replying for the President of the 
Institution of Mechanical Engineers, said that a great 
question was the very low efficiency obtained in con¬ 
verting heat into work, and thought that a great 
advance must come in the utilisation of a low potential 
energy in heat, as exemplified by the tides and the 
loss of heat in condensing water. Dr. W. E. 
Ormandy, President of the Institution of Auto¬ 
mobile Engineere, considered the outstanding prob¬ 
lems were the provision of light alloys having alu¬ 
minium or magnesium as a base; superior quality 
anti-friction bearing metals to withstand very high 
pressutes ; the conversion of coal into liquid fuels ; 
and the discovery of means for improving the com¬ 
pression value of volatile fuels. 

Mr. W. B. Woodhouse, the President of the Insti¬ 
tution of Electrical Engineers, wrote that the prob- 
,y|ems to be solved in electrical engineering were innu- 
'\jerable, the most important problem in electricity 
• PPl.V being that of improving the efficiency of 
conveision of the energy in coal into electricity. At 
present the best efficiency obtauied w'as only 20 per 
cent., though, if methods were adopted which fol¬ 
lowed experiments now in hand, this w'ould be in¬ 
creased to .30 per cent. 

• One of the big problems in mining, according to 
Mr. Humphrey M. Morgans, Prc.sident of the Institute 
of Mining and Metallurgy, was mining at groat 
depths, sa\', deeper than' 6000 ft. In metallurgy 
the y)roblem.s were to develop methods of treating 
ever-iioorer ores and previous workers’ w'astc at a 
yirofit. Phy.sics and chemistry came in hen^ very 
mucli. 

Canadian Chemical Industry 
The financial statement for the year ending March 
31 of the Standard Ohemical Co. Ltd., of Canadaj 
shows a deficit of $4963 as compared with a net 
jirofit of $42,626 for the previous year, and a deficit 
of $762,368 for the year ending March 31, 1022. ' 
The total assets are $6,193,418, of which the chief 
items are pro|rcrtios, $2,213,315; goodwill, 
SI >876,724 ; inventories, $962,927. The principal 
liabilities are common stock, $1,250,000 ; preferred 
stock, $3,602,7(K»; debentures, $488,082; bonds, 
$310,.500; and reserves, $402,457. Sales for the 
post year amounted to $2,089,396-40. The total 

i ood carbonised during the year was 47,906 coids. 
Inch is 8440 cords less* than in the previous year, 
he wood carbonisation industry is suffering from 
rorproduction and the future of the older Canadian 
pnts is obscure. 

ERRATA 

« n the article by Prof. J. C. Drummond, D.Sc., on 
ome Modern Tendencies' of Vitamin Research,” 
which appeared in the September 12 issue of Chemistry 
ind Industry, the words, “ one hydroxyl group,” on 
the top line of col. ii, p. 910, should read “ two 
hydroxyl groups.” 

In the issue of November 28, the following cor- 
ections should be made On p. 1195, the name of 
,':|he author of the letter printed in col. i should read : 

* C. T. Kingzett.” On p. 1196, col. i, the price of 
the silver plaque should be “ 2ls.,’’not “ 28 .” 


REVIEWS 

Cadmium, It.s Metalluruv, PunrEitTiEs and Uses. 
ByNoitMANF. Buduen, Ph.l)., M.,Sc. Pp. xv-f 
239. London : Charles Criffin ami Co., Ltd., 
1924. Price 21s. 

As I’rofessor Turner points out in his “ Foreword,’' 
no more opportune time could have liccn selected for 
the issue of a volume dealing with the oecurrence, 
properties, extraction and use.s of cadmium. Heecnt 
advances in electrolytic zinc production, a jirocoss 
necessitating the prior removal of cadmium and 
thus facilitating its recovery, have re.sultcd in ensuring 
more regular supplie.s and a reduction in the cost of 
production whiem should H'lid toward.s an extension 
of the useful applications of tlic metal and its 
compounds. 

The book is divided into eleven chapters dealing 
in detail with the ores and sources, intermediate 
products and thtdr formation, the production of 
the metal, statistical information, physical and 
chemical properties and analjdieal determination, 
alloys, electro-deposition of laidniium and alloys 
and summary of its uses. Each cliapter concludes 
with an excellent list of references gL’ing th(> authority 
for practically every deserifition and statement of 
importance appearing in the text. The author has 
included the results of some interc.sting researches 
of his own, but in the main the chief value of the 
book lies in the fact that it constitutes, as claimed, 
a comprehensive digest of all available information, 
collected with judgment from widely-scattered 
sources. Both author and jiublisher are to be 
congratulated on the thoroughness wdth which the 
work has been carrii.-d out and prc.sented to the 
public. 

The chief sourw' of cadmium is zinc ores, with 
which it is invariably associated, but rarely in greater 
amount than 0'25 jier cent. Uittcrly, the condensed 
fumes from the smelting of ores of lead and copper 
have yielded an increasingly important amount of 
cadmium whoso presence is due, however, solely to 
minerals or comjKmnds of zinc being prosent in such 
oros. 'I’he author estimates the maximum visible 
output possible from all sources at 101)0 tons annually 
and the present production at 150 t. ft is probable 
that the latter has now increa.sed to 250 t. which is 
still 25 per cent, of the pq.s.siblc annual jiroduction. 

The methods by which metallic cadmium is ob¬ 
tained arc described under the three headings— 
direct distillation, solution aiul electrolytic pre- 
ciiiitation, and solution and chemical precipitation. 
The first and last have been largely su])erscded 
by electrolytic prouipitation by which method most 
of the cadmium is produced to-day. It is necessarily 
in this chapter that the lack of personal touch wdth 
the industry described is more apparent than in 
any other. Nevertheless, the author has taken full 
advantage of the material available and has given a 
well-balanced and readable account of both the old 
and newer processes. 

Probably the greater part, of the cadmium 
production is still consumed iir the form of sulphide, 
a yellow pigment of great permanency, but the 
metallic aUoys are of considerable interest. For 
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example, one of the mowt recent apx)lications is its 
addition ki copper for electric transmission wires. 
Copt)cr wire containing 1 per cent, of cadmium 
has a higher tensile atrc'ngth, is harder and more 
resistant to wear than hard-drawn copper wire and, 
further, the conductivity is not appreciably impaired. 
The suxjeriority of this alloy hiis been proved, 
Xrartioularly in conm^xion with electrical trolley 
wires. 

AV'k.liam G. Wagner 


The Kinetic) Theory of Gases. By Prof. E. 
Bloch. 'I’ranslated by P. A. Smith. Pp. xiv-f- 
178. London: Methuen and Co., Ltd. Price 
7s. net. 

T’he translation of Prof. Bloch’s stimulating book¬ 
let, the Preneb original of which appeared in 1921, 
affords to English readers not only an account of the 
cla.ssical kinetic thcor 3 ', but also of those recent 
developments which have made the kinetic theory 
one of the most vital branches of modern theoretical 
})bysics. 

'I’ho lirst four chaiitcrs deal with the classical 
theory in the form associated with the names of 
Maxwell and Clausius, and a clear outline account 
i.s given of the more imjiortant considerations which 
are characteristic of this stage of the development of 
the. theory. In Chapter 5 the methods of statistical 
mechanics and the theoretical developments which 
we owe to Boltzmann are briefly considered, and in 
Chapter 0 the reader is introduced to the theory of 
(juanta and to those modern views on energy exchange 
which are associated in particular with the theories 
of Planck and Einstein. 

The remaining four chaiiters are devoted to the 
consideration of Brownian motion, fluctuations, 
rarefied gases, the width of .sjjsctral lines and molecu¬ 
lar constants. Undoubtedly this is the moat inter¬ 
esting part of the book, and the various directions 
’ll which modern research has served to amplify the 
fundamental notions underlying the kinetic theory 
are clearly expounded. All purely mathematical 
developments are avoided, the object of the author 
being to present fundamental ideas in logical sequence, 
and to show that the kinetic theory is bxult upon 
foundations which are almost unassailable. 

In some few instances, statements are made which 
in form or substance are at least questionable. For 
instance, on p. 63, in a discussion of the distribution 
of a mixture of gases under the influence of gravity, 
it is said that “ each of .the gases distributes itself in 
height under the jtBAjlAtiiqe of gravity as if it were 
alone, the law <if '4im!fbution varying more rapidly 
the greater the moleclife weight of the gas.” Again, 
on p. 80, Jfcere is. an argument relative to the heat 
capacitia^I gases and the equipartition theory whipk. 
would meet with general acceptance. Sudij,", 
minor Mfeishes do not however suffice to dcpreciatdi 
sensiblythe intrinsio value of the book, which cam 
be warmly recommended to all students of physical 
chemistry. 

H. M. Dawson 


COMPANY NEWS 

SANTA CATAUNA NITRATE CO., LTD. 

During the year manufacture has been iiractieally 
uninternipted, resulting in an output of 15,000 tons 
of nitrate. Of that quantity roughly 930() t. have 
been brought into the accounts, realising with gain 
on iodine and interest, £23,226 gross, or, after 
deducting London expen.ses and a proportion of 
taxes, £21,099, subject to final adjustment of cor¬ 
poration jirofits tax,,which latter, it is hrqied, will 
appear for the last time in the company's accounts. 
On account of that profit a tlividend of 71 per cent. 
was paid la.st June, and subject to approval, 
a final distribution of 15 per cent, on the year's 
operation is now to be made. £1200 has been 
placed to reserve, yince the end of last season 
until a few weeks ago, the nitrate market was 
extremely active, and sales for the current year's 
supply were brought iqi to 2,200,000 t. 

DUNLOP RUBBER CO. 

The company has a nominal cajiital of £2t),t)00,00(), 
•livided into 5,000,(X)0 £1 preference and 15.000,000 
ordinary A,” “ B,” and “ C ” .shares, the whole 
of the xneference shares having been issued with 
the exception of 108,086. According to evidence 
given in the Chancery Division on November 19, 
when a reduction of capital by the comjiany wa.s 
sanctioned, the gross loss amounted to £12,.582.0(10, 
but this sura had been reduced by th(' axipropriation 
of certain reserve’s and certain other items, amounting 
together to rather over £2,000,000, the net loss 
therefore amounting to £10,527,542. It was jud])o.sed 
to meet the loss by reducing the share eajiital. 
The bulk of the loss apjH'aidd in the balance .she('t 
for the year ended August 31, 1921, and arose 
chiefly through the de|)rcciation of rubber and 
cotton and jiartly on foreign e.xchange. Preference 
shareholders had agreed to the cancellation of I.s. 
ler share, making them 10s, (vich. The rest of the 
OSS fell on the ordinary shareholders whose £1 
shares w'onid be brought down in value to Os. Sd 

SCOTTISH OILS, LTD. 

An interim dividend has been declared of 31 |>er 
cent, actual, less tax, on the non-cumulativc yiar- 
ticipating yircference shares. No interim pa\inent 
was made last year, but 31 ))er cent, was paid, less 
tax, at tlie end of the j'car, the last dividend on 
ordinary shares being in 1920, of Oj"^ per cent. 

AMELIA NITRATE CO. 

The annual rojrort for the year to June 30, 1924, 
showed a trading profit of £21,268. The gross profit, 
including interest received, amounted to £24,.548 
(£40,075 in 1923 and £4827 in 1922), and the net profit, 
after deducting interest and London expen,ses, was 
£20,385. An ordinary dividend—^thc first for two 
years—of 15 j)or cent., less tax, had been proposed 
by the Directors, the sum to be carried forward 
amounting to £5000 as against £5750 brought in. 
At the annual general meeting it was stated that 
the company had now £53,000 cash in hand instead 



Due. », 1944 


CHEMISTRY AND INDUSTRY 


1217 


of £2500, cash and securities amounting to £73,000, 
and stocks of nitrate totalling £128,000 against 
£142,000. Debts were £45,895, against £70,000. 
The future of the nitrate industrj'' looked quite hoiieful, 
the shipments for the twelve months ended -June 30, 
1924, amounting to 2,175,000 tons, an increase of 
09,.500 t. over last year. Sales for the current year, 
commencing ,Jul 3 ’ 1, both shipped and unshipped, 
already totalled 1,859,931 t. A dividend of 15 iKsr 
cent. less income-tax, on the ordinary shares was 
declared. 

BRITISH OXYGEN CO. 

This company which, in duly last, issued £2.50,000 
additional capital, including a bonus i.ssuo of 35 jicr 
cent., has declared an interim dividend of 3| per cent., 
less tax, on the capital of £750,000, compared with 
3f jM^r cent, paid, free of tax, on £500,000 last year. 

CASSEL CYANIDE CO., LTD. 

The accounts for the year to September 30, 1924, 
show !i net profit of £70,283, which togtdhi^r with the 
balance of £14,513 brought forward from last year, 
amounts to £84,790. From this has to be ded\ieled 
£17,025 for interim dividend of 3d. per share paid 
in tlunc, 1924, leaving a sum of £07,171 of which 
it is recommended .£,52,875 .should be disposed of in 
payment of a final dividend of 9d. per shar(', the 
balance of £14,290 being carried forward. 

DORMAN, LONG AND CO. 

'I'ho annual report for the year to September 30, 
1924, shows a profit of £.504,984, and a balance brought 
forward of £202,007. No dividend has been detlared 
on the ordinary shares. 

. ANGLO-PERSIAN OIL CO. 

It has been authoritatively announced that 11.M. 
jf.rovernment has no intent ion of di.sjwsing of its shares 
fin this company, as, on a full examination by the 
;departments concerned, it was .satisfied that it would 
mot have been in the national interest to part with the 
shares to a combine, and. also, that naval interests, 
for which the original investment in an independent 
ml company was made, would lin\’e been seriously 
prejudiced. 

BRITISH COTTON & WOOL DYERS’ ASSOCIATION, 

LTD. 

* 

The accounts for the six months to September 30, 
19'14, show a profit of £79,597, w hich includes ineoim^ 

^ Ohi investments, etc,, after (harging administration 
||q)ensos, ,£4206 for specific depreciation, £29,929 
»r repairs and renewals, and providing an estimated 
unouut for income tax, corporation profits tax, etc. 
rroiu this amount is deducted £713 for audit, h'c 
Ind other professional charges, £12,400 interest oi> 
Erst mortgage debenture stock to September .30, 
8924, £KK) debenture holders’ tnistees, and £12,.500 
rtransferred to depreciation fund (now standing at 
£227,600), which makes a profit for the period of 
£53,884. The sum of £39,099, being the amount 
brought forward at March 31 last (after deducting 
£52.50 voted at shareholders’ meeting) should !«' 
added, leaving a credit balance on profit and lo.ss 
account of £93,583. 


MARKET REPORT 

Thi» Market Report it oompilotl from tpeoial information 
roc©iv6<i tho Mumifacturors conoornadt 

VfUeaa otharwiaa elated the pricee quoted below cover fair 
quantiliee rut and naked at eellers' works. 

GENERAL HEAVY CHEMICALS 
Acatio Aoid, 40% took. .. £23 lOs. per ton. 

Aoid» Borto, CommeroiAl— 


Cry it. 

Powder.. 

Acid Hydroohlorio 
Aoid Nitric 80** Tw. 
Acid Sulphuric .. 


Ammonia Alkali.. 

Bleaching Powder 

Bimilphito of Lime 
Boraxt Ckimineroial- 
Oryatal .. 
Powder.. 


Calcium Chloride 
Copper Sulphate .. 
Methylated Spirit 64 o.p.- 
liidustrial 


£45 per ton. 

£47 per ton. 

. 38. 9d.—68. per carboy d/d., 
according to purity, strength 
and locality. 

. £21 lOs.—£27 per ton makera' 
works, according to district 
and quality. 

. Average National prices f.o.r. 
makers* works, with slight varia* 
tions up and down ouiiig to 
local considerations: 140® Tw., 
Crude Acid, 658. per ton. 168® 
Tw., Arsonical, £6 lOs. per ton. 
168® Tw., Non-arsenical, £6 ISa. 
per ton. 

, £8 158. per ton, fA).r. Special 
terms for contracts. 

. Spot £11 d/d.; Contract £10 d/d. 
4 ton lots. 

£7 IOh. per ton, packages exira. 

£25 per ton. 

£26 per ton. 

(Packed in 2 cwt. bags, carriage 
paid any station in Great 
Britain.) 

£5 17a. 6d. per ton d/d. 

£25 per ton. 


28. 7d.—28. 1 Id. per gallon, accord* 
ing to quantity. 

Mineralised .. .. 38. Sd.--'-48. per gallon, according 

to quantity. 

Nickel Sulpliate .. ,, 'l £38 per ton d/d. Normal buei- 

Niokel Ammon. Sulphate ) ness. 


Potash Oaustio 
Potass. Bichromate 
Potass. Chlorate.. 
Salammoniao 
Salt Cake.. 

Soda Caustic, solid 


Sofia Crystals 

Sod. Acetate 97/08% .. 
Sod. Bicarbonate 
Sod. Bichromate.. 

Sod. Bisulphite Powder 


£30—£33 i)er ton. 

53 d. per lb. 

3d.—4kl. per lb. 

£32 per ton d/d. 

£3 lOs. per ton d/d. 

S]X>t Iota: delivered. £16 178.6d. to 
£19 78. Od. per ton, according to 
strength. 20a. less for oontraota. 
£5 53.—£5 lOs. j>er ton ex railway 
de|>ot9 or ports. 

£24 per ton. 

£10 lOs. per ton. oarr. paid. 
4|d.perlb. 


60/620 


£17—£18 per ton, according to 
quantity, f.o.b., l*owt. iron 
drums included. 

3d. per lb. 

£13 Ss.—£13 10s. per ton ei 
Liverpool. Nominal. 

Sod. Sulphide cono. 60/65 About £14 Ids. per ton d/d. 

Sod. Sulphide oryst. .. £9 per ton d /d. 

Sod Sulphite, Pea Oryat. £16 per ton f.o.r. London, 1-cwt. 

kegs included. 


Sod. Chlorate 

Sod. Nitrate refd. 96% 


Antimony sulphide- 
Qolden .. 


RUBBER CHEMICALS 

.. 6Jd.—Is. 2d. per lb., according to 
quality. 
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example, one of the mowt recent apx)lications is its 
addition ki copper for electric transmission wires. 
Copt)cr wire containing 1 per cent, of cadmium 
has a higher tensile atrc'ngth, is harder and more 
resistant to wear than hard-drawn copper wire and, 
further, the conductivity is not appreciably impaired. 
The suxjeriority of this alloy hiis been proved, 
Xrartioularly in conm^xion with electrical trolley 
wires. 

AV'k.liam G. Wagner 


The Kinetic) Theory of Gases. By Prof. E. 
Bloch. 'I’ranslated by P. A. Smith. Pp. xiv-f- 
178. London: Methuen and Co., Ltd. Price 
7s. net. 

T’he translation of Prof. Bloch’s stimulating book¬ 
let, the Preneb original of which appeared in 1921, 
affords to English readers not only an account of the 
cla.ssical kinetic thcor 3 ', but also of those recent 
developments which have made the kinetic theory 
one of the most vital branches of modern theoretical 
})bysics. 

'I’ho lirst four chaiitcrs deal with the classical 
theory in the form associated with the names of 
Maxwell and Clausius, and a clear outline account 
i.s given of the more imjiortant considerations which 
are characteristic of this stage of the development of 
the. theory. In Chapter 5 the methods of statistical 
mechanics and the theoretical developments which 
we owe to Boltzmann are briefly considered, and in 
Chapter 0 the reader is introduced to the theory of 
(juanta and to those modern views on energy exchange 
which are associated in particular with the theories 
of Planck and Einstein. 

The remaining four chaiiters are devoted to the 
consideration of Brownian motion, fluctuations, 
rarefied gases, the width of .sjjsctral lines and molecu¬ 
lar constants. Undoubtedly this is the moat inter¬ 
esting part of the book, and the various directions 
’ll which modern research has served to amplify the 
fundamental notions underlying the kinetic theory 
are clearly expounded. All purely mathematical 
developments are avoided, the object of the author 
being to present fundamental ideas in logical sequence, 
and to show that the kinetic theory is bxult upon 
foundations which are almost unassailable. 

In some few instances, statements are made which 
in form or substance are at least questionable. For 
instance, on p. 63, in a discussion of the distribution 
of a mixture of gases under the influence of gravity, 
it is said that “ each of .the gases distributes itself in 
height under the jtBAjlAtiiqe of gravity as if it were 
alone, the law <if '4im!fbution varying more rapidly 
the greater the moleclife weight of the gas.” Again, 
on p. 80, Jfcere is. an argument relative to the heat 
capacitia^I gases and the equipartition theory whipk. 
would meet with general acceptance. Sudij,", 
minor Mfeishes do not however suffice to dcpreciatdi 
sensiblythe intrinsio value of the book, which cam 
be warmly recommended to all students of physical 
chemistry. 

H. M. Dawson 


COMPANY NEWS 

SANTA CATAUNA NITRATE CO., LTD. 

During the year manufacture has been iiractieally 
uninternipted, resulting in an output of 15,000 tons 
of nitrate. Of that quantity roughly 930() t. have 
been brought into the accounts, realising with gain 
on iodine and interest, £23,226 gross, or, after 
deducting London expen.ses and a proportion of 
taxes, £21,099, subject to final adjustment of cor¬ 
poration jirofits tax,,which latter, it is hrqied, will 
appear for the last time in the company's accounts. 
On account of that profit a tlividend of 71 per cent. 
was paid la.st June, and subject to approval, 
a final distribution of 15 per cent, on the year's 
operation is now to be made. £1200 has been 
placed to reserve, yince the end of last season 
until a few weeks ago, the nitrate market was 
extremely active, and sales for the current year's 
supply were brought iqi to 2,200,000 t. 

DUNLOP RUBBER CO. 

The company has a nominal cajiital of £2t),t)00,00(), 
•livided into 5,000,(X)0 £1 preference and 15.000,000 
ordinary A,” “ B,” and “ C ” .shares, the whole 
of the xneference shares having been issued with 
the exception of 108,086. According to evidence 
given in the Chancery Division on November 19, 
when a reduction of capital by the comjiany wa.s 
sanctioned, the gross loss amounted to £12,.582.0(10, 
but this sura had been reduced by th(' axipropriation 
of certain reserve’s and certain other items, amounting 
together to rather over £2,000,000, the net loss 
therefore amounting to £10,527,542. It was jud])o.sed 
to meet the loss by reducing the share eajiital. 
The bulk of the loss apjH'aidd in the balance .she('t 
for the year ended August 31, 1921, and arose 
chiefly through the de|)rcciation of rubber and 
cotton and jiartly on foreign e.xchange. Preference 
shareholders had agreed to the cancellation of I.s. 
ler share, making them 10s, (vich. The rest of the 
OSS fell on the ordinary shareholders whose £1 
shares w'onid be brought down in value to Os. Sd 

SCOTTISH OILS, LTD. 

An interim dividend has been declared of 31 |>er 
cent, actual, less tax, on the non-cumulativc yiar- 
ticipating yircference shares. No interim pa\inent 
was made last year, but 31 ))er cent, was paid, less 
tax, at tlie end of the j'car, the last dividend on 
ordinary shares being in 1920, of Oj"^ per cent. 

AMELIA NITRATE CO. 

The annual rojrort for the year to June 30, 1924, 
showed a trading profit of £21,268. The gross profit, 
including interest received, amounted to £24,.548 
(£40,075 in 1923 and £4827 in 1922), and the net profit, 
after deducting interest and London expen,ses, was 
£20,385. An ordinary dividend—^thc first for two 
years—of 15 j)or cent., less tax, had been proposed 
by the Directors, the sum to be carried forward 
amounting to £5000 as against £5750 brought in. 
At the annual general meeting it was stated that 
the company had now £53,000 cash in hand instead 



Deo, im , 

NitmiiUn* .. 
itrotmuena . * 
NitroohlorbeiiBol 
itronaphUiaUaia 
•Kitroph«&ol , * 
>NiirO'i9>amido>phenol 
hPhenylene Diiunina 
.phenyleaa Diamina 
L.Salt .. 
odiam Naphthionata 
'Toluidine 
•Toltddlna 
t-Taluylena Dtamma 


ANI> XNDUSTRY 


2fl. 2id. per lb. d/d. 

5^.—6|d. per lb. naked at werks. 
2b. lid, per lb. 100% basia d/d« 
lOd. per lb. d/d. 

Is. Od. per lb. 100% basis d/d. 

48.6d. per lb. I00%ba8U. 

48.. per lb. d/d. 

. lOs. per lb. 100% basis d/d. 

28. 4d. per lb. 100% basis d/d. 

. 28. 2d. per lb. 100% basis d/d. 

lOd. per lb. naked at works. 

. 2s. lOd. per lb. naked at works. 

48. per lb. d/d. 

PHARMACEUTICAL AND PHOTOQRAPHIC 
CHEMICALS 

.. £45 per ton, ex wharf Iiondon, in 
glass containers. 

.. 39. Id.— 9b. 3d. per lb., according 
to quBmtity. Sal^ steady. 
Price firm. 

.. 28. 6d. per lb. 

.. Cryst. £51 per ton. Powder £65 
per ton. Carriage paid any 
station in Great Britain. 

,, 198.—21a. per lb. 

.. Is. .3d. per lb., less 5% for ton 
lots. Increased export inquiry. 

.. 28. 9d. i>er lb. for pure crystal in 
(5wt. lots. Kasier. 

7s. per lb. Resublimed ([\uditv 
Ss. per lb. Market 6rm. \ 
Is. 6d.—Is. 7d. per lb., accordii 
*' quantity. 

28. lOd. per lb. Forward quota¬ 
tions higher spot value likely to 
increase. 

la. per lb., less 5%. 

98. per lb. d/d. 

Is. lOd.—28. per Ib. More en¬ 
quiry. 

148. 6d. per lb. 

3s. 3d.—38. 6d. per lb. according 
to quantity. 

£37 per ton. 

12s. 6d. per oz. for English make. 
138. 9d. p<ir lb. Slightly lower. 

Quiet steady demand. 

5.8. 3d. per lb. spot. 

(Id.—lOs. 6d. por lb. 

8h. Gd.--10«. 6d. 

88. Od.—10s. Od. „ 

7s. 7d.- 9s. 7d. ,, 

According to quantity. 
itM cntly reduced. 

Qry^tal £29, Powder £30 per ton. 
Carriage paid any station in 
Great Britain. 

V'ery scarce and dear. Prices 
luicertain. 

23. Id. per lb. 

Is. lid. por Ib. 

2s. per lb. 

l8. 7d.—2s. por lb., according to 
quantity. Fair demand and 
steady market. 

4s. per lb. 

2s. 6d. por lb. for cwt. lots. 

£48—£49 per ton in barrels, ex 
wharf London. Supplie.soxcoeil 
demand. 

Fair business passing. 


cid, Acetic 80% B.P. 
cid, Acetyl Salicyllo 


.old. Benzoic B.P. 
.old Borio B.P. .. 


.oid, Camphoric. * 
iCid, Citric 

add, Gallic 

tcid, PyrogalHc, Cryst. 
idd dalicylio 
Lcid, Tannic B.P. 


icid, Tarickrio 
imidol 
Lcetanilide 

irr'idopyrin 
Lmmon. Benzoate 

Lmmon. Carbonate B.P. 
iiropine Sulphate 
larbitono.. 

3onzonaphthol .. 
bismuth Carbonate 
„ Oitrato .. 

,, Salicylate 

„ Subnitrate 


Borax B.P. 


Bromides .. 

Ammonimn 

Potassium 

Sodium 

Calcium Lactato 


iJhloral Hydrate 

Chloroform 

Formaldehyde 


Gl/ccrophosphates—■ 
Magnesium 
Potassium, 50% 
Sodium, 50% .. 
GuaiaCol Carbonate 
Hexamine 



Os. per lb. 

38. 6d. por lb. 

28 . 6d. „ 

Os. 6d. per lb. 

3s. j)or Ib. for bold crystal. Powder 
slightly loss. 


Homatropine Hydn>bro- 
ndde 

Hydrastine hydroohlor .. 

Hypophosphites— 

Calcium 
Potassium 
Sodium 

Iron. Ammon. Citrate B.P. is. 1 Id.—29. 3d 
mctmlly reduced. 

Magnesium Carbonate 
Light Comnxercial 


268.—30s. jmr oz. 

English make offered, 1209. per os. 

3s. 6d. per lb., for 28-lb. lots. 

48. Id. per Ib. 

48. .. 

por lb. Price 


Light, pure 
Magnesium Oxide~ 
Light Commercial 
Heavy Commercial 
Heavy Pure .. 

Menthol— 

A.B,B. rocryst. B.P. 

Synthetic 


Herourialfl 
Bed oxide 
Corrosive sublimate 
White precip. .. 
Calomel .. 
Methyl Salicylate 
Methyl Sulphonal 
Metol 

Paraformaldehyde 

Paraldehyde 

PhenatJotin 
Phenazono 
Phenolphthalein .. 


Potass. Bitartrate— 
99/100% (Cream 
Tartar) 

Potass. Citrate .. 
Potass. Ferricyanide 
Potass. Iodide 


£30 per ton not. 

£40 j)er ton. 

£75 per ton, leas 2]^%. 

£26 per ton, less 24 %. 

28.—29. 3d. per lb., according to 
quantity. Steady market. 

67h. |)or lb. for December delivery. 
No spot deliveries available. 

269.—36s. por lb., according to 
quantity. English make. In¬ 
creasing demand. 

Market very quiet. 

68. 2d.—68. 4d. per lb. 

3a. 5d.—3s. 7d. „ 

48. fld.—4 h. 8d. ,, 

38. lOd.—48, 

Is. 9d.—2s. per Ib. 

22a. (kl. jwr lb. Slightly weaker* 

1 Is. per lb. British make. 

2a. 8d. per lb. for B.P, quality. 

Is. 2d.—1 h. (kJ. per lb. in free 
bottles and cases. 

58. ()<1. i)or Ib. 

Os. lOd. por lb. 

53. Od. por lb. for cwt, lota. Supply 
exceeds demand. 


of 


Slycerophosphates— 
Calcium, soluble 
citrate free .. 
Iron ,, 


and 


78. per lb, 

Ss. 9d. per lb. 


848. per cwt., less 24 %forton lots. 
Is. lOd.—28. 2d. [)er lb. 

Is. 9d. per lb. Quiet. 
lOs. 8d.—17a. 6d. j>er lb., accord¬ 
ing to quantity. Steady market. 
7Jd. per lb., 1-cwt. kogs included. 
F.o.r. London. 

7.5d. per Ib. spot. Forward 
prices higlier. 

2s. 3d.--28. 4d. i>or oz., in lOO oc. 

tins. Steady market. 

08 . 3d. per lb, 

038. per lb., in 60-lb. lots. 

3s. Od. per lb. for cwt. lots. 

Sliglilly lower. Limited demand. 
Os. fH>r lb. for satisfactory product, 
liglit in colour. 

2s. Od. per lb. Supplies of good 
quality now available. 

Sod. Citrate, B.P.C., 1923 Is. lid.—28.'2d. por lb., according 
to quantity. 

Sod, Hyposulphite— 

Photograpliio .. .. £13—£16 per ton, according to 

quantity, d/d. consignee's sta¬ 
tion in Lewt. kegs. 

Sod. Metabisulphite cry'st. 378. 6d.—OOs. per cwt. nett cash. 

according to quantity. 


Prices Potass. Metabisulphite 


Potass. Permanganate 

Quinine Sulphate 

liOKoroin .. 

Saccharin 

Salol 


Silver Protoinute.. 


Sod. Benzoate, B.P. 
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Sod. Nitroprus^e 

Sod. Potass. Tartrate 

16s. per Ib. 

(Rochelle Salt) 

15s. —82s. 6d. per cwt., according 
to quantity. Quiet market. 

Sod. Salicylate .. 

Sod. Sulpliide— 

Fair demand. Powder 2s. Id. 
—28. 3d. per lb. Crystal at 
28. 2d.—28. 4d. per lb. Flake 
2 h. 6d. per lb. Good demand. 
Market finner. 

Pure reoryst. .. 

lOd.—Is. 2d. per lb. 

Sod. Sulphite, anhydrous 

£27 10s. i>er ton, minimum 6*ton 
lots, increasing according to 
quantity, 1-owt. ke^ included. 

Sulphonal.. 

14s. 6d. per lb. Little demand. 

Tliymol .. 

IBs. per lb. Firmer market. 

PERFUMERY CHEMICALS 

Aoetophenono 

1 1b. 3d. per lb. 

.Aubepine . . 

139. 6d. „ Again cheaper. 

Amyl Acotote 

3b. 

Amyl Butyrato .. 

6$. 6d. „ 

Amyl Salicylate .. 

38. 3d. 

Aaethol (M.P. 21/22*’0.) is. 6d. 

Benzyl Acetate from Oldo* 

rinedree Bensyl Alcohol 28. 9d. 

Benzyl Alcohol free from 

Chlorine 

Benzaldehyde free from 

3s. 3d. ,, Cheaper. 

Chlorine 

3s. 3d. ,, Cheaper 

Benzyl Benzoate.. 
Cinnamic Aldehyde— 

3s. 6d. ,, 

Natural.. 

IBs. 6d. „ 

Coiuiiarin 

I8s. .3d. ,, Cheaper. 

Citronollol 

18s. ,, Dearer. 

Oitrol . 

„ 

Ethyl Cinnomate 

128. 6d. 

Ethyl Phthalate .. 

3s. „ 

Eugenol .. 

lOe. 6d. „ 

Geraniol (Palmarosa) 

338. 6d. „ 

Gcraniol .. 

12s. 6d.—20s. per lb. 

Heliotropine 

6s. 9d. per ib. 

Iso Eugenol .. . 

lOs. 

Linalol ea Bois da Rose.. 

2fls. „ 

Linalyl Acetate .. 

20.S. 

Metbvt Antliranilate 

IOh. ., 

Methyl Benxoate.. 

5.«<. „ 

Musk Amliretto .. 

nos. 

Musk Xylol 

14s. „ 

Nerolin 

48. 6d. ,, 

Phenyl Ethyl Acetate .. 

16b. 6d. „ 

Phenyl Ethyl Alcohol .. 

16s. 

Kfiodiuol . . 

52a. 6d. ,, Cheaper. 

Safrol 

l8. lOd. „ 

Terpineol . 

2». 4d. 

Vanillin .. 

25b. 6d. „ 

ESSENTIAL OILS 

Almond Oil, Foreign 

S.P.A . 

16s. 6d. per lb. 

AnUo Oil 

2s. 10(1. i>er Ib. 

Bcrg»unot Oil 

15.S. 6d. per lb. Clieaper. 

Bourbon Geranium Oil . . 

329. per lb. (Jheojxr. 

Camphor Oil 

66fl. per cwt 

Cananga Oil .lava 

I Is. 3d. f)tT Ib. Dearer. 

Oaaeia Oil, 80/86% 

9». 9d. per Ib. 

Cinnamon Oil, Loaf ' .. 
Citronella Oil— 

Cjd. per oz. 

.Tava H5/i>0%v ■ 

7s. per lb. Deaivr. 

( eyloii . . . 

3s. 5d. iHjr lb. CheaiK*r. 

Clove Oil .. 

8s. 3d. per lb. 

Euci(ilyi>tu970 /75‘*o • • 

Lavender Oit^ 

2s. 2s. |M‘r Ib. (’heaper. 

French 38/40% Esters 

358. per lb. 


Lomon OU .... 3a. 2d. per lb. 
I^raongTftMS Oil .. .. 5a. 9d. per lb. IH'ai*er. 

Orange Oil, Sweet .. lU. per lb. 

Otto of Rose Oil— 

Bulgariai\ .. .. 428. Od. per ok. Dearer. 

Anatolian .. .. 288. per oz. l>emvr. 

Palma Rosa Oil .. .. 178. per lb. Dearer. 

Peppermint Oil~-' 

Wayne County .. 43s. Od. per lb. nominal. 
Japanese .. .. 228. 6d. per lb. nommal. 

Potitgralii Oil .. .. 9s. 9d. per lb. 

Sandal Wood Oil— 

Mysore.2Ga. 7d. per lb. 

Australian .. .. I8a. 6d. per lb. 


PATENT LIST 

The dates ^vea lo this list sre, In the cms o( A^llcstions fox FsteoU 
thoss of sppuestlons, and In the eass of Complsts speolfloatlons a<MH»j)ted 
those of the OffldsI Jonroali In which the acceptance Is announced, com* 

B lete SpeclOoatlons thus adrertlsed as accepted are open to Inspection at 
le Patent Office Immedlatelr, and to opposition before Jan, Z6th ithey are 
on sale at Is. each at the Patent Office, Side Branch, Quality court, 
Chancery Lane, London, W.0.2. on Deo, 1 Ith. 

I.—Appltcaflons 

Best. Kmulsifying or mixing upparatua 27,429 Nov. 17. 
Blumonfeld and Wcizinunn. Filtration of solutions etc. 
27,928. Nov. 21. 

Courtaulds, Ltd., and Lungo. Filters. 27,830. Nov. 20. 
Crozornario and Mivlvos. Furnaces 27,720. Nov. 19. 
JcnaerOlasworkScliottandGon. Filtei-s. 28,010. Nov. 22. 
(Ger., 11.12.23.) 

Kirkup and Thom])son. Rotary screen and dryer. 27,874, 
27,87/). Nov. 21. 

Lumplough. Drying and ini.xing granular eb'. materials. 
27,009. Nov. 19. 

Motroi>oUtaii*Vickei‘K Kloidrical (k).. 1 Jd. Doox idiser 

28,002. Nov. 22. (U.R., 21.12.23.) 

Motropolitan-Vickor.s KlectruMil Co., Ltd. ])«'oxidisation of 
gases. 28,003. Nov. 22. (U.S., 29.12.23.) 

Nathorst. Roller grinding mills. 28,030. Nov. 22. 
(Sweden, 24.11.23.) 

Oughtibridgo Slli<;a Firebrick Co.. Ltd., and Brooke. 
.Kilns. 27,723. Nov. 19. 

Owen. Drying. 27,910. Nov. 21. 

Surto(?s. Centrifugal mnehinos for emulsifying, mixing, or 
grinding. 27,020. Nov. 19. 

ThomaSBOu. Centrifugal 8ej.>aralors. 27,483. Nov. 17. 
(Oer., 27.5 24.) 

I.—Complete Specifications Accepted 

17,891 (1923). (kitler. .Orying-kilns. (224,575.) 

20,866 (1923). Alinniuium Plant and Voasol Co., Lid., 
and Gough. Mixing and agitating maehinoB. (224.007.) 
20,934 (1923). Lucas. Gas-fired oven funmees. (224,010.) 
23,390 (1923). Borner. Ti'oatment of granulated, pul- 
venilont, and the like materijils. (224,052.) 

30,540 (1923). Kisberg. Centrifugal liquid S(q>arators. 
(224,734.) 

7734 (1924). Dupuy. Apimmtus for distilling solids or 
liquids. (213,586.) 

9446 (1924). Jones. Separation of substanci^s having 
different density. (224,806.) 

10,072 (1924). Buhuitaktiobolagi.'t Grondalramen. Rotary 
or like furnaces. (215,745.) 

12,277 (1924). Karpinsky and Anderson. Iii.stnllntion ’ 
for the separation of liquids. (217,197.) 

II.—Applications 

Ault! and Dunshin. Treatment of hydrocarbons. 27,950. 
Nov 21 

Barrett Co. Manufaotun? of polyinerised naphthas. 27,012 
Nov. 18. (U.8., 23.11.23.) 

Birkncr, Otte, Wallhor u. Co. Combustion of watery, 
woody, and bituminous fuels. 27,951. Nov. 21. (Oer. 
9.12.23.) 
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Chomo and Defosscz. Coke ovons. 27»4S7. Nov, 17. 

' Helps. Gas manufacture. 27,372. Nov. 17. 
MetroiX)Hfcan*Vickors Electrical Co., Etd. 28,(K)3. jSVc f. 
Rude. Gasifying oil in wat-or-gaa production etc. 27,894. 
Nov. 21. 

Suida. Prooc88 for obtaining gaaos rich in ethylene. 
28,027. Nov. 22. (Austria, 30.11.23.) 

Terroll. Manufacture of incondoHcont gas mantles. 27,953. 
Nov. 21. 

Trent. Manufacture of fuel. 27,457. Nov. 17. (U.S., 

9.2.24.) 

II. —Complete Specifications Accepted 

13,033 end 31,983 (1923). Salomi and Salerni. Distilla¬ 
tion or treotTnent of carl>onaceou8 and other materials. 
(224.568.) 

20,298 (1923). Ricard, Allenet et Oie. Conversion of 
gaseous aliphatic ethylene hydrocarbons into liquid hydro¬ 
carbons. (202,311 ) 

20,015 (1923). Chadwick. Separating gasolene from 
natural gas or hydrocarbon vapours. (224,688) 

7734 (1924). Dupuy. See 1, 

III. —Application 

Barrett Co. 27,612. See II. 

IV. —Application 

Soc. of Chemical Industry in Basle. Munufactum of indi- 
gold dyestuffs. 28,017. Nov. 22. (Switz., 30.11.23.) 

V. —Applications 

Courtaulds, Ltd., and Lungo. Apparatus for inauufacttui-o 
of artiticial silk. 27,828, 27,829. Nov. 20. 

EordinunUo and Gritliths. ApjjaratuR for manufacture of 
(irtificial silk. 27,607, 27,608 imd 27,670 Nov 18 and 19. 
(Jiauton. Washing eellulo.se etc. 27,999. Nov. 22. 
Kahn, L»> Breton, and Schaeffer, 27,840. <SVr, XIX, 
Lilionfeld. Manufaetui'e of cellulose compounds 27.837. 
Nov. 20. (Austria, 10.10.24 ) 

Kogors (PriMusionsgussfabrik Geb. Eckert). Midling 
celluloid masses. 27,478. Nov. 17. 

V. —Complete Specifications Accepted 

17.705 (1923). Lilienfidd. Process of preparing alkali 
ecllulos<*H and cellulose ethers. (200,816.) 

18,091 (1923). J.ili<uifeld. Pro(!<‘ssof preparing low-Wivtor- 
content alkali c<‘llulose and eolluloso others (200,827.) 

20,212 (1923). Collon-Wcrki', Ei(d»cngrun I’roduetiou of 
tliin libns of cellulose dcriv'ative.s. (2(t2,306.) 

2.5.348 (1923). Britisli Cidane.sv', J^illis, .Ste\'en^^(.»ll, 

ujid Cmft. See Vi. 

26,329 (1924). Ccllon-Wcrkc, Eichcng?-un. I’roduction of 
thin film.s of cellulost^ derivatives. {221,848.) 

VI. —Applications 

.Vkt.- Ges. fur Anilin-B’abrikation. Proco.ss foi- tlvelng fuiN 
ot<-. 28,018. Nov 22. ((.(iir., 23 1.24.) 

Baddilcy, and British DyestutT.s Corp., Lt<l., ami Browning. 
Dyoiiig actityl r;elIulo.sc. 28,013. Nov. 22. 

.lacksou (Bkdd and Hat<d» Knitting Co.). Yarn-dyeing 
tanks. 27,484. Kov. 17. 

Sandoz Chemical Co . Lt<l. .Dyidng riotton inat«Tials. 
27,545, Nov. 17. 

VI.—Complete Specifications Accepted 

25.348 (1923). British Celanese, Lt<l., JCllis, Stevenson, 
and Croft. Dyeing, printing or stencilling of cellulose acetate, 
(224,681.) 

25,412 (1923) Bmndwood and Brandwood. Aj>paratus 
for tho dyeing or other flnitl-treutment of yarn packagt>s on 
spimlles. (224,683.) 

.32,501 and 32,605 (1923). .Tucksou (B’lint-kotc Co.). 
Manufactum of satunit(?d or impreguatod fibrous material 
(224,751 and 224,7.52.) 

23,101 (1924). Standard Silk Dyeing Co. Washable dyed 
silk piece goods, and process of dyeing same. (222,520 ) 


VII. —Applications 

Atlantic Chemical Co , Ltd., and Fleming. Manufacturo of 
coiicentratod l)omtc fixnn crude borate of lime. 28,021, 
28,022 Nov. 22. 

Bailey. Production of helium from radio-active ores etc. 
27,616. Nov. 19. 

Farbwerko vorm. Meistor, Lucius, und Bruaing. BYeding 
salt-cako furnaco. 28,019 Nov. 22. (Ger.. 26.11.23.) 

Naamloozo Vonnootschnp Plulijis’ Gloeila»ri[K‘nfabrioken. 
Process of se|)arating a mixture of hafni\im and zirconium 
comjM>vind«. 27,836. Nov. 20. (Holland, 12.12.23.) 

IViokurds and J. Fison (Thetforil), Ltd , and Mills. Cliam- 
bors for manufacture of sulphuric acid 27,449, 27,450. 
Nov. 17. 

Soc. Chimique rk's Usines du HhOne. Manufa<’ture of arsen¬ 
ates of tho alkaline-eartli metals. 27,566. Nov. 18. (BV., 
3.1.24.) 

Vil. -Complete Specifications Accepted 

25,936 (1923). J/Oxhydriqnc Fmnoai.sr. Mjmufu<;ture of 
]»y drogen. (200,822.) 

26,520 (1923). Henshnw. Stonier, and Talk O' th' Hill 
(Colliery, Ltd. Production of diy neiit ral sulpliate of nmnumiu. 
(224,697.) 

2581 (1924). Soc. Chimique das Usiucs dn Uh6uo. Manu¬ 
facture of tho arsenates of tlio alkalino-eorth motaly. (216,098.) 

32J10 (1924). Soc. Chimique des U«ines du KhOne Maim- 
facture of calcium ai-senate. (214,951.) 

11,846(1924). Schmidt and Gey, fur Chemis(.'he Produk- 
tion. Obtaining hydrochloric acid froe from arn'iiio! 
(216,129.) 

VIII. —Applications 

Manufacture dc.y Glaoes ot PnaluitH t.'hiiniqucs de St. Go- 
bain, <3)auny, et (3rcy. (’()ntinuoiLH fiirna<‘o for glass manu¬ 
facture. 27,436. Nov. 17. (BV, 0.12.23.) 

'I'ams. Somi-jKurelain iMidy for ]>oUcr\-. 27,972. Nov. 22. 

VIII. Complete Specification Accepted 

21.327 (1923). Show. Furnaces htr melting and refining 
glass etc. (224,622.) 

IX. Applications 

Process of making cement and iron 27,485. 

Nov. 17. 

Hemming. Material for roads etc. 27,116. Nov. 17. 
Wade (Soc. A»ion. Huliuna per la i*i*oduziojie di Cakri e 
(Vnieiiti di Segiii). Manufactun* t>f hvdraulie cement. 
27.431. Nov. 17. 

X. —Applications 

AjM.)ld and Fhdssiier 'IVentnu'nt ol ori'.s «.‘tc. 27,577. 

Nov. 18. 

Brunskill. l^rcventinj; .surfac*) corrosion in aluminium 
alloys. 27,619. Nov. 11). 
jOckol. 27,485. SVr IX. 

Grvindcr and Maas. Com])«)aili()r) for (l•eating hot metals. 
27,721 Nov 19. 

Homundf'Z, de Apj)aratus for di.sl ilia t ion of ores. 27,710. 
Nov. 19. 

Prentice. Method of iH'at-treating oxides, ores. eU;. 
27,759. Nov. 20. 

Swingicrand Wilson. Alununlurn alloy. 27,790. Nov. 20. 
Wa<le (Tnternational Nickel Co.). Mamifactiiro of alloys. 
27,917. Nov 21. 

X.—Complete Specifications Accepted 

18,228 (1923) and 9279 (1924). S<‘rivGn ami Guuse. 
'rreatinent of metal artielos to pix'vent tarnish. (224,579.) 

22,135 (1923). British Thomson-llouslon <V>., J-td. 

(General Bjlectrk! Ct).). Ctun]>osito metaU. (224,639.) 

32,416 (1923). Clcrc and Nilioul. Treatment of complex 
oms containing zinc. (209,100.) 

13,939 (1924). Cheiniselie Fubrik Gri»'Rbei*n-EIektron and. 
Bcielstciu. Kccoveiy^ of fight metals from semp (219,287.) 

17,612 (1924). Wesb*nj Klwtric Co., LUl. (WesU^rn 
FUectric Co., Inc.). Metallic composition. (224,830.) 
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XI>-Appl!ciUont 

BritiKh I’liomson-Houfiton Co., Ltd. Eleotron-omitling 
electrodes. 27,.m Nov 18. (U.s., 18.12.23.) 

Kirkoldy. Ele<;tri>deH. 27,787. Nov. 20. (U.S., 20.11.23.) 
Willrnont. EIt*clric liattciry. 27,899. Nov. 21 

XII*—Applications 

Boilmann. Decolorizing ,' 27,842 Nov. 20. 

((■ler., 24.3.24.) 

British Glues and ChoinicaK*,^ j^u Hrnier.Drew. Extraction 
of fat from Ix>uoh. 27,714. Nov.'. 

PaJok. Production o£ soaps. 27jti. per lt>y. 17. 

Riedol Akt.-Gefl. Fat-splitting agt. ton, miniiS. Nov. 17. 
(Oer, .7.1.24.) 'ming aocora. 

Wad© (Divine). Mai.^ifacturo of soap. +, kegs inoluy.i'j^ 
Xlil. — Application^ demand. 

British (^yanidt^ _Lt<l., and Rosailer Mu?.*'* ^ 

f .irtificial resins. Nov- 22. 

XIII. —Complete fl Accepted 

20,09.3 (1923). Insulating fire-resisting wator- 

I>aint. (224,700.) 

XIV. —Complete Spcc^^ .^1 Accepted 

27,405 (192.3). Ar luhber Co., Ltd. Direct pro¬ 
duction of rubber 8hoy^;j?’. (22,3,189.) 

XVL—Application ^ ' 

Cowles. Production ^hTtlliscrs. 27,947. Nov. 21. 

XVI L~ Application 

Philipp. Mun«fH<;tur(j of sugar. 27,736. Nov. 20 
(Oer., 24.11.2.3.) 

XVIIL—Application 

Barbct. 27,478. S^<t XX. 

XVIIL -Coi^jKit^pccilii-’atlons Accepted 
20,(>79^923). Horst. \'on. Production of hop eKtracta. 
(224,59|lr 

1795 (1924). Hieard, AHenct et Cie. .See XX. 

XIX.—Applications 

Hitchcock. Manufuctum of wholeinoal. 27.741. Nov. 20. 
Kuhn, Lo Bi'cton, and Schaeffer. Transforming lower 
vegetables into useful products. 27,846. Nov, 20. (Fr., 

20.11.23. ) 

XIX. —Complete Specification Accepted 

23.8.38 (1923). HiUUtcli, Whouton. and Crosticld and 
Sons, J.td. Purifying or softening of water by means of 
i)a.se-oxchanging compounds, an<i mgenera^^ of such 
compounds wlu'n spent. (224,656.) W 

XX. —Applications 

Barlict. Production of aleohol. 27,473. Nov. 17. (Fr., 

17.11.23. ) 

Blag<len. and Howards and Sons. Manufacture of thymol. 
27,707. Nov 19 

Soc. Ohimi<jues dos Usinc.s du liliono. Proco.sa for manu¬ 
facture of inal<»nic-aci(l estei's. 27,567- Nov. 18. (Fr., 

7.2.24.) 

Timme.r an<l Vogl. Medieai eomi>ound. 28,014. Nov. 22. 
(Austria, 23.11.2.3.) 

XX. —Complete Specifications Accepted 

20.298 (1923). Hieard, Allenet et Cie. See IT. 

1764 (1024). Kllis (Soc. Oliimiquo dos Usinos du Hhdnc). 
®l^I>aration of salts of the p-oxyoinacylamino-phonol-arsinic 
acids. (224,764.) 

179.5 (1924). Hieard, Allenet <4 Cie Process of de- 
liydrating alcohol. (210,761.) 

11,327 (1924). Soc. of Chamicul Industry in Basic. Uso 
of iiKnlicamonts insoluble or sparingly solxiblo in water. 
(218,982.) 

XXI, —Applications 

Dawson,, '^lour photograpViy. 27,807. Nov. 20. 
Halingjp-Emulsion for nqwiring kinematograpli films. 
27,391-^ov. 17. : 
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GENERAL NOTES 

Official Trade Intelligence 
The Department of Overseas Trade (Devidopment 
and Intdiligence, 35, Old Queen Street, London, 
S.W. 1) has received the following enquiries for 
British ^oods. British firms may obtam further 
information by applying to the Department and 
quoting the specific reference number :— Australia : 
Iron, steel, (529); Artificial silk, (412/7/1/1/296); 
Brazil : Tinplate, iron, steel, copper, brass, cement, 
(554); British India : Paper, iron (Director-General, 
India Store Department, Branch No. 10, Belvedere 
Road, Lambeth, S.E. 1); China; Chemicals, 
nrgical and scientific instruments, (547); Egypt: 
^ PS, (543); Varnish, chemicals, (546); Sweden : 
wire, sulphur, limestone, steel, lead, rubber, 
Tunis • \rtificial silk, oil, (646). Canada : 
Pa^_ jjeather (B.X./1377); China: Arti¬ 
ficial 1 ; Egypt : Chemicals, glassware 

(B.X./13t ''•.'"■ari/; Soap, perfumery (568) ;, 

Norway : 0. ic.»i. , (669): Portugal : Creosote 

(570); Swedt. Rubbe[(i^!i72). 

Notes on Plant at. . "roducts . 

The Thermal Syii.'ioate, Ltd., of Neptune Bank,'* 
Wallsend-on-Tyne, has sent a copy of the latest 
illustrated list of Vitreoail laboratory ware and 
apparatu.s, including the transparent variety of 
Vitreoail made from fused quartz. The list reveals 
the rapid advances made, in the miunifacture and 
applications of Vitreosil, the latest proouct being a 
mercury condensation pump made of pure fused 
quartz. The pump i.s compact in design (length 
25 cm., diameter 3-3 cm., gas inlet i-5 cm.), water 
cooled and works at about 200 c.c. per second. 
With a backing pump giving a vacuum of 0-2 rum., 
a vacuum of 0-IK)0(K]2 mm. may be readily and 
quickly obtained. A liquid air trap is required to 
remove the la.st traces of mercury vapour. The 
pump, which is silent in operation, ean be heated 
electrically or by gas and will work (^Ifectively with 
only 5 c.c. of mercury. Such a piece of apparatus 
has long been wanted in the laboratory, and its high 
effioieney, ease of operation and vea.sonable price 
(without mercury, £5 3s. fid. ; with meicury seal 
and silica to ground glass joints £6 12s. Od.). make 
it of interest to all who have to work w-itli high vacua. 
The list and prices describe laboratory and other ware 
in transparent, translucent and opacpie Mtreosil, and 
includes a useful bibliography relating to silica 
ware that alone should tempt cheinist.s to send for 
a copy. 

PUBLICATIONS RECEIVED 

l':r.KMMNT3 Dif CoLi-oioAi. CHEMISTRY. By H. Fmimdlicli. 
Traneliited by (i. Barger, IT.Ii.S. IV- ' c i 210. Isiiidon : 
Metimen and Co., l.td., 1924. Price Ts. Od. 

SciKNTii'io Keskabch and Human Wkei'ari.i. By F. S. 
Harris, with the colloboration of N. 1. Butt.... 75). 

400. ismdoii and New York: MocMil|i,n yt(, nj 
1924. Price 12a. 

ScEPHURio Aero CoNtENTRATio-.;, v„i. yy Heated 
Vessels. By P. Parrish and F. C'. Snelling. Pp. xi4 147. 
I/mdon! K. Bonn, Ltd., 1924. Price Os. 
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EDITORIAL 


T here is a limit to tlm amount of work a man 
(■an do ; the limit var i('S greatly, and the Im.sy 
man learns by experience how to eeonoinise 
liis time and his energy ; he learns how to cast on to 
other.s the routine work whieli they can do better 
than be ean and how to concentrate his own energies 
so as to bring into action those qualiti('.s of judgment, 
of intuition or of persuasion which cause the Imsy 
man to be busy. The limit nevertheless exists, and 
Sir William Ale.vander linds that the attention he 
chooses to give to his own bu.siness and the attention 
he chooses to give to I’arlianient do not leave him a 
.sufficient margin to deal with so important a ta.sk as 
the chairmanship of the British DyestutTs Corpora¬ 
tion. He has therefore resigned this office. Sir Wil¬ 
liam Alexander has inifwessed everyone bj' his 
busine.ss ability ; he has had a singularly difficult 
task, and the current opinion is that he has done 
well ; in his retirement he will treasure, the good¬ 
will and the gratitude of the many shareholders 
whose fortunes he has gradually steered into smoother 
water, though not quite into that haven which 
denotes leisure and (aunfort. H<' is succeeded in the 

chairmanship by Lord Ashlield, who is well ac¬ 
quainted with the affairs of the Corporation, having 
bt'cn on the board for several years, and is a business 
man with singular energy and powers of organisation. 
'I'he Government in the place vacated by Lord 
Ashfield, as a Government director, has airpointcd Sir 
Alfred Mond. Sir Alfred Mond has not quite reached 
his limit; he is known to our readers as a successful 
man of business, a capable chemical manufacturer, 
and a statesman. He is reputed to have sufficient 


shrewdne.s.s in busiiu^ss to enable him to earn an 
income of no mean size ; he does not waste time, but 
gets to the root of the matter at once ; he was a clever 
politician when he entered the Hou.se of Comiuons, 
and bis ai)pearanee speedily obtained for him that 
pr ize so much covuHed by the politician, u caricature 
in Punch. E’or a short time his political op- 
])onerrts scoffed, brrt ortly for a short time. He 
talked good setrse ; he has, arrd from tb(( early days 
had, a political ; he learned the atmosphere of 
the House, and all varieties of men th(!re quickly 
leartred to respect him for his sound judgnrent arrd 
(!onvincing power of sp(“eeh. He developed frorrr the 
clever politician into the weighty statesman very 
speedily, and is now the rising hope of that srrtall 
band of stern and uidiertdirrg Liberals who have sur¬ 
vived the flood. 

♦ ♦ ♦ 

It is not, however'. Sir Alfred Morrd s eminence in 
polities which is .sigrrilicant. He has all Iris life been 
connected with th(' chctrrieal industry. In text¬ 
books it is corrverrient, arrd in Acts of Parliament it 
is rteces.sary, to draw arr exact and arbitrary lirre 
between o'rgarrie arrd inorganic cherrristry. It is 
rtrrneerrssary and impossible to divide tire chemical 
industry in this manner. Our chemical industry is 
bound together by links and by interx'.sts us irrrrumer- 
able as the stars -that shuie. It is, we thirrk, esserrtial 
that our heavy chemical indrrstry, our fine cherrrical 
and our dyestuffs industry shall have far greater 
comrnurrity of interest, of ambitiorr, oi purpose. We 
welcome the fact that one of the leaders in oitr srtccess- 
fitl heavy chemical industry should join the board of 
our lending dyestuffs comirnrty. We sirrecr’cly trust 
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that thus xiolicy will bo continued and that those who 
have proved their ability to guide firms engaged in 
the inainifacture of chemicals will be given the 
opportunity of helping those interested in the newer 
and less sturdy branches of the industry. We notice 
that Lord Oolwyn has also been invited to join the 
Board ; his gi’eat experience in important under¬ 
takings makes him a director of exceptional value. 
His wise counsel will be a great asset to the Dyestutfs 
(Corporation. The next time that a vacancy occurs 
on the Board we think someone ivith chemical oxi>eri- 
(>nc<“, having an acquaintance with chemists and their 
ways and with the bro.ad outlines of chemical research 
and chemical d(;velopment, should prove also of 
great value. Wo learn that in the treaty with (Jer- 
many it is agreed that the importation of dye-stulTs 
into this country will continue to be subject to the 
licensing restrictions now in force. Wo scrHpulou.sly 
■avoid any reference to political topics in these 
columns ; hut for this resotvation we should have 
indicated at some length our belief that the chemical 
industry of this country is .so bound together that no 
one branch of it can become weak or even threatened 
without doing incalculable harm to the other branches, 
and to the .science which is the foundation of the whole 
industry. 

* * * 

The electrolj'tic decoinpo.sition of salts enabled 
Davy in the year 1807 to make the important 
discovery of the metals potassium and .sodium, 
but the nature of electrolysis was imperfectly under¬ 
stood until the classical work of Faraday was pub¬ 
lished ninety years ago. It was in lS-10 that Messrs. 
Wright and I’arkcs made electro-plat it\g in silver a 
commercial success. Nickel-plating became com¬ 
mercially po.ssiblc about the year 1870. The paper 
we publish this week by Ihof. A. J. Hale shows how 
interesting and useful this method of preparing ele¬ 
ments has become. Ihof. Halo is the author of one 
of our standard books on the subject, and the 
detailed account wo publish of the various types of 
cells and proce.s.scs in use to-day is full of valuable 
inform,ation. The preparation of metals and their 
puriti(!ation is merely one application of electrolysis ; 
the coating of one metal with a veneer of a ditferent 
metal is merely another application ; the production 
of gases merely a third. 'I'ho methods dc.scribed by 
I’rof. Hale are examples of a great principle of 
enormous importance. How much this principle 
will be developed during the next fifty years no one 
e,an say! The cheap electric power available in 
Norway, Switzerland, Italy, America, and some other 
countries makes many industries possible which 
would otherwise be too expensive. It was cheap 
water-power, we have always undenstood, rather 
than cheap coal which first established our textile 
industries in Lancashire and the West Riding of 
Yorkshire. The time may come again when the 
mo.st favoured parts of the world wall be places 
whose hills and mountains yield an annual rainfall 
of fifty or sixty inches a year. Shall we some time 
in the future have local sections of the .Society 
whose habitations and namc.s suggest the Himalayas, 
the ('aueasus or the Ural Mountains ? 


MODERN ELECTROLYTIC CELLS 

By Erofeeior A. J. HALE 

The cells in use at the present time for producing 
metals or chemicals by electrolysis may be conveni¬ 
ently divided into three groups according as they are 
employed for : (a) The winning or refining of metals ; 
(b) the production of industrial gases; or (c) the 
production of various inorganic and organic com- 
jiounds. 

WINNING AND REFINING OF METALS 
In this group are the simplest and, at the same 
time, some of the most complicated designs, as may 
bo realised by considering, on the one hand, the 
ordinary tyiie of vat used for copper refining and, on 
the other hand, such cells as are used for winning 
metals from fused chlorides or even the cell employed 

r 



in the Oastner proce.sa for obtaining metallic sodium. 
The rectangular vats used for refining copper and 
lead, and for the electrolytic extraction of copper and 
zinc are usually constructed of wood and lined with 
lead. They may be 30 ft. long, 4 ft. wide, and .') ft. 
deep, the sheet cathodes and anodes being suspended 
alternately from bus bars, which cross the width of 
the tank and, resting on the top of the sides, make 
contact with their appropriate positive or negative 
leads. No covering is required and the process, 
which is akin to electro-plating, is of a simple and well- 
known type. 

Enormous quantities of high-grade copper are 
refined in this manner, and the process is now in 
extensive use for dealing with copper and zinc 
solutions obtained by the extraction of low-grade ores. 
.Similar vats, but smaller, are employed for refining 
lead, tin, nickel, iron, silver and gold but, occasionally, 
diaphragms, moving electrodes or scraping devices 
render the construction less simple than usual. 

The cells used for obtaining aluminium, sodium, 
magnesium and calcium are of different design from 
those just considered because the electrolysis of a 
fused salt or compound at temperatures ranging 
from 300° up to 1000° C. necessitates what may be 
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termed an electrolytic furnace. The ordinary graph¬ 
ite tank, supported externally by an iron frame, in 
which aluminium is obtained from a molten mixture 
of alumina and cryolite will be familiar to all students 
of electrochemistry. This cell was first erajJoyed in 
1886, and the coll, introdiuad a few years later by 
Castner, for prejiaring metallic soilinm from fu.sed 
cau.stic soda (Fig. 1) is almost as well-knoiMi. Plxjit ri- 
ence gained from these two cells has en.ililed lat;r 
workers to devise suitable eleetroly.sers for di aling 
with the molten chlorides or fluorides of nuigi esinm, 
sodium, calcium, lead and zinc. 

Aluminium is suiiiciently dense to sink to the 
bottom of the cell from wliich it can be tapped at 
intervals, but sodium, calcium and magnesium are 
less dense than the electrolyte of fused chlorides 
cmplo’ i in obtaining them, and the metals must 
the re be collected at the top of the cell in some 
s» manner as that used in the Castner sodium cell 



Sodium Cell of the Society of Chemical Industry in 
Basle 


ill which the metal collects on the fused caustic soda 
beneath the cover, in an atmosphere of hydrogen 
One of the earliest cells to be used successfully 
with fused sodium chloride was that of the Society 
of Chemical Industry in Basle (Fig. 2). The furnace 
is of rectangular cross serJ.ion, and built of fire-brick, 
in which arc helical coils, 11 , for heating and meltitig 
the charge by suitable alternating current, and 
electrodes, 12 , for the same puriiose, whilst outlets, 
7, for chlorine discharged from the graphite anodes, 6 , 
are provided in the outer compartments of the cell, 
which is divided in two parts by diajihragms, (i, 
attached to the cover and further diaphragms, H, 
attached to the bell, 0 , in which the sodium, 14, 
collects prior to overflowing through pipe, I,"!, to a 
receiving vessel. The metal cathode, 2, is encased 
in a sleeve, 4, which also carries the negative lead, 
tightly wedged in the sleeve by a packing of magne¬ 
site, and one or more wire nets, 10, are fixed between 
the cathode and the diaphragm 8 , in order to prevent 
any sodium from passing into the anode compart¬ 
ments. 


Difficulty has been ex})erienced in preventing 
volatilisation of sodium at the temperature of molten 
salt (860° C.), and the process of McNitt (1910) is 



canied out in a cell resembling that of Castner in 
most respects, but a jiressuri* of 900 millimetres is 
maintained within the cell, so that the boiling point 
of the. sodium is raised by about KK) ’ C. A side tube 
is jirovided for the metal to overflow into a suitable 
receiver (U.S.P. 1,197,137/10). Subisequontly, McNitt 
attempted to overcome the ililTicnlty due to the vola¬ 
tilisation of sodium by using an electrolyte comjxised 
of sodium chloride 30 parts, and sodium carbonate 
04 ]iarts, the mixture liaving a melting ])oint of 
000' (U.S.P. 1,219,808/17). 

Ashcroft, in his earlier cell for eleetrolysing fused 
salt, adopted the twin-cell prin<;iple (Fig. 3) with a 
movalde electrode of molten lead. In compart¬ 
ment, A, chlorine is liberated on graphite anodes 
and .sodium discharged into the k'ad ; the alloy is 
then impelled to compartment, B, containing fused 
soda, where it becomes the anode and the sodium, 
passing to the iron cathode, overflows by a .side pipe, 
( 1 , to a receiver. 

'I'his [irinciplc has been ailojitcd in modern cell.s 
for obtaining magnc.sium. For example, the Mag- 



Kio. 4 

Ashcroft Cell for obtaining Metals from Fused 
Chlorides 

ncsiuin C< nipaiiy in their works at Wolverhampton 
(S. T. Allen, Electrician, 1922, 88 , 92) employ 
two connected cells containing fused magnesium 
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f^hlori<le ainl a movable molten lea<l-magnesium 
electrofle. Kacli unit takes .TtKXI amperes at o volts 
and lit)erates 1(K) lb. of inagn(‘.sium from the fused 
<;hloride per 24 hours, with an i-nergy expenditure of 
H-5 kw.-hrs. per pound of tnetal. 

'I'his fell is nuxlelled on .similar line.s to that of 
Ashcroft (E.P. lo2,H7!)/10) in which molten lead 
aets iis a carrier of the magn(^sium which is depositee! 
from the fused salt in tlu^ anode compartment con¬ 
taining the gra])hite electrodes. The alloy is allowed 
to overflow i)ito the eath(«le cell v hich is fitted with 
iron electrodes ; here the magnesium is dischargisl 
and ri.ses to the surface of the electrolyte, where it 
may be eolleeb'd. 

A further cell, suitable more particularly for 
obtaining zinc and lead from their fused chlorides 
(K.l’. IDS,024 22), is shown in Fig. 4. A aeries of 
closely spaced inclined graphite ('lectrodes, 15^—B,). 
is immerseil in the electrolyte contained in a tank 



Cell for Obtaining Metallic Calcium 

of refiaetory tnaterial. The first and last eletdroiles 
only act as terminals atid the rest arc bi polar, posi¬ 
tive on the upper surfnee.s on which metal will be 
discharged anil negative on tin; under surface on 
which chlorine is di.sclutrged. Holes, b^, near tht^ 
lower ends of the electrodes, allow metal to run down 
to the reservoir, and t he holes, b^, near tins upiter 
tmds, allow chlorine to jms.s away to the collecting 
chamber. 

(laiTier's cell for electrolyaio* fusetl .salt (U.S.F. 
811(1,051/IDOb) was eonatr^etm on the tw'in-cell 
principle, the molten alloy -of lead and soilium being 
allowed to overflow from the anode to the cathode 
compartment in which the sodium was discharged. 

Cells used for obtaining magnesium from the fused 
chlorides 8^. sometimes based upon the de.sign used 
by ISewatii.ft^d von Kiigelgen in their cell for calcium 
(Fig. 6), in which the iron cathode is fixed to the 
bottom of the tank, whilst the calcium rising to the 



Fig. (I 

Matheslus (lell 


water-cooled region of the electrolyte is removed, as 
indicated in the diagram. 

In a later cell of the Westinghouse Electric (Com¬ 
pany (U.S.l*. l,.‘{D6.D19/20), the cathode is .supported 
centrally, so that it dips into the fused chloride and 
is moved continuously upwards, carrying with it the 
adherent stick of metallic calcium formed bj^ a circu¬ 
lar water-cooling arrangement round the cathode. 
'I'he liottom of the tank is water-cooled and anodes 
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Jaubert Cell 
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of graphite are arranged round the catluKie external 
to the water-cooling pipe. 

Later, ti. O. Seward and the American Magneainm 
Company brought out a eel! in which the cathode is 
fixed in the bottom of the cel), and the molten metal 

FIC.2. FIC.3 



Fio. 8 
Oasale Cell 


riiiing from the cathode is allowed to collect on the 
top of the electrolyte in a cylindrical space formed 
bjf a water-cooled crn.'it of inagne.sinm chloride or 
fluoride, whence the metal is removed by a ladle 
(U.S.P. 1,408,141/22), 

An interesting cell in which alloys of lead with the 
alkaline earth metal.s can be produced is that ilovised 
by Mathe.sins (E.l’. 201,447/22), which is shown in 
vertical .section in Fig. (i. Fused chloride is electid- 
lysed over a bath of molten leail, arrangement being 
made to eiiculnte the lead cathode until it carries the 
rc(pnre<l amount of discharged alkaline earth metal. 
'I'he east-iron \essel situated within a larger ves.si‘l 
of the same metal .serves for the electrolyser proper 
atid contains a carbon anode, ('. partly immersed 
in tlu^ fused .salt,]), whilst the fluid lead fills the part, 
li, of l.i(.ifh iron ves.sels aTid is <‘o\ ('red by a layer of 
fused salt. 'J'he inner vessel is provi<led with a hori¬ 
zontal plate, (f, which lies slightly below the level of 



Kill, it 

Schuckert Cell 

the lead and conducts the flowing metal nniformlv 
underthe surface of the anode. Openings, HH, .serve 
for the passage of lead from the inner to the outer 
vessel, and an insulating ring, J, of fireclay sends 
to support the collecting hood, K, for chlorine. The 


casing, L, in the outer m-sscI, supports a worm and 
shaft which, on rotation, drives lead through a 
channel in N, and through I’, into the inner vessel, 
where it Hows between the anode, (', and the plate, G, 
receiving a fresh charge of alkali or other metal. 
Circulation of the lead is continued until it contains 
the reijuired amount of alkaline earth metal, when 
it may be ladleil or tapped from the outer vea,sel. 

Anialgums of alkali or alkaline earth metals are 
obtained by the electrolysis of aiiueous solutions, 
u_sing a mercury cathode. They are useful reducing 
agents and their formation may be considered under 
mercury cells for jireparing caustic soda anil 
chlorine. 

CELL.S FOR TllF. PRODl'C FION OK O.XSES 

Oxygen, hydrogen and chlorine are often produced 
by electrolysis, the last nameil being almost entirely" 
obtained by this method together with caustic .soda. 



Km. 10 

Oerllkon Electrolyser 


Alo.st cells for the |)roduetion of hydrogen and 
oxygen by electrolysi.s of water containing caustic 
soda are of the diaphragm type. 'I'he earlier non- 
diaphragm tyyie, such as the Giiruti and Schoop 
cells, contained electrodes each of which was almort 
completely encased by a bell of metal or carthenw'are. 
The only cells now used in which this method is em¬ 
ployed are those of the Oxygen, Hydrogen and Plant 
(lompany, who.se cells are based on the original 
ile.sign of Jaubert (see Fig. 7). and the Sehuckert> cell. 

It is po.s.sible to construct the face of the electrodes 
either with projecting vanes or similar structure, so 
that the gas given off from each face rises immediately, 
in elo.se proximity to the electrode face, to its appro¬ 
priate collecting reservoir. This construction is 
utili.sed in the eleetrode of thet'hurchill celt and that 
of the Gasale cell for generating electrolytic gas. 

The Churchill cell is of the filter-press type, each 
bi-polar electrode being constructed of iron on the 
surface of w'hich glass v'anes are fixed in order to 
prevent the mixing of the gases evohed fron> 
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adjacent faces. Each electrode is insulated from its 
neighbour by a rubber joint, which also renders the 
elcctrolyser water-tight when the plates arc screwed 
firndy into position. Tn the Casale cell each electrode 
con.si8ts of a pile of sheet-iron strips, 5 (Fig. 8), bent 
to form a rectangular frame with sloping sides. A 
terminal member, C, of similar shape, is aiTunged 
above the column, 5, so that its upper surface pro¬ 
jects above tins level of the liquid. The cover of 
the vessel is provided with partitions, 13, extending 
to form a closed cell above each electrode, and each 
cell is provided with a delivery tub(', 14. The elec¬ 
trodes are alternately anodes and cathodes, and 
between them a descending movement of the elec- 
trolytc is set up by the asecuHling movement, due to 
gas evolution, taking place inside tlio electrodes, 
which are ftal with electrolyte through gap, 17, at 
the bottom of the electrodes. This cell is in use in 
Italy. 

In a modified form of the cell the cathode (onsists 
of a cylindrical .sheet, 32, provided with sloping gaps 
and an imperforated cylinder, 21, connected to it at 
the bottom by an annular plate, 23. The anode is 
mounted within the cathode and eon.sists of an outiM' 
cylinder with sloping gaps and an inner imperforated 
sheet, the space between the electrodes being closed 
at the top by a iilanc annular disc, 27, fixed to the 
partition, 24. E.l’, 200,376/22. 

The iSchuckert cell (Fig. !)), widely used in Ocr- 
many before the war, and even at the present time, 
somewhat resembles the “ (Ixylithe ” cell of the 
Jaubert (Jompany, referred to above. Each iron 
electrode is encased by an iron boll, and the con¬ 
tainer holding electrolyte (caustic potash solution) 
is also of iron, the whole being placed in a wooden 
box filled with sand to prevent loss of lioat by radia¬ 
tion. These cells require a lower voltage than dia¬ 
phragm cells, but the purity of the gases is not high, 
occasionally falling to 90 per cent. 

Diaphragm cells which are at present important 
will now bo briefly dc,scribed. All are made in 50(1 
up to 20(X) ampere units, and give approximately 
7-0 eb. ft. of hydrogen per kw.-hr., except in the 
Schmidt Oerlikon filter-press type, of which the out¬ 
put is sometimes not more than, 6 cb. ft. per kw.-hr. 

The construction of the Schmidt unit will be clear 
from the illustration (Fig. 10). The number of cells 
per unit ranges from 30, requiring 70 volts, to 130, 
requiring 300 volts ; and, owing to the filter-press 
structure, the plant is fairly inexpensive. Each plate 
is separated from its neighbour by sheet asbestos, 
which prevents mixing of the hydrogen and oxygen 
given off from adjacent faces of the bi-])olar 
electrodes. 

The Davis-Bournonville cell (New .lerscy) is an 
improved form of the tank cell which was introduced 
in the United States about 1911. The outer tank 
of iron forms the cathode, whilst the anodes, L, sus¬ 
pended from the lid are each encased in asbestos 
sheet, K. Two or more anodes may be present, and 
between them auxiliary sheet iron cathodes, M, in 
contact with the tank itself may be fixed. 3’ho lid 
carrying the anodes and asbestos diaphragm is, of 
course, insulated from the tank. A view of the 
tank and interior is given in Fig, 11. 


The Levin cell of the Electrolabs Company, Pitts¬ 
burg, and the I.O.O. cell of the International Elec¬ 
trolytic Plant Company, England, are somewhat 
similar, and are illustrated in Figs. 12 and 13. Both 
are flat diaphragm colls, a 6(K)-ampcre unit of the 
Levin type having outside dimensions 43 in. by 37 in. 
by in,, with an output of 9'6 cb. ft. of hydrogen 
per hour. The I.O.C. cell is flatter, because the anode 
and cathode plates form the casing of the cell, being 
separated from each other by a suitably clamped 



Davis-Bournonvllle Cell 

diaphragm ; whereas the Levin cell contains two 
anode plates and two cathode plates separated by a 
diaphragm, and external to these, on each side, is 
the. outer easing, which does not act as an electrode 
but only as a container. 

No special device is needed for purifying the gases 
evolved, as their purity is usually about 99-5 to 99'8 
per cent. A detailed explanation of the structure of 
the cells is not necessary, as the diagrams show all 
essential parts and indicate their relation to each 
other. 
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The last cell to be described is the Knowles Coll 
of the International Electrolytic Plant Company. 
This is {tfi efficient multipolar iron coll which is some¬ 
what less expensive than some of those already 
described, ana which has recently been developed 
into a column cell with considerable economy in 
floor space when compared with other cells for 
generating hydrogen and oxygen. 

Each cell consists of a tank in which anodes and 
cathodes, AA, are suspended alternately, each covered 


tionally small space. (Jurrent passes from each 
cell to the one abov(', (external current connexion 
being made only to the bottoni and top cells, since 
tlie polarity is reversed as the current passes from 
cell to cell. Upstanding electrodes, A, on the base 
of one cell alternate with electrodes, B, hanging from 
the base of the cell above and form the anodes and 
cathorles of one coll unit. Asbestos iliaphragms, C, 
hang from the bell plate, I), and prevent (he ga.ses 
which collect in spaces, E and F, from mixing. 


Oxy^0n O^tiktPipg •• 

- Pipe Support - 

Hydrogen OtPUke Pipe 




Wettf Peed Cup 


-VyAnoderentiineUP^'Li^ - i- 
Freme ForAsbentos 
AfelerFeed Swr 
AsbestosFrume Strips 
A/tede-leftHend - - 
Asbestos Diepbre^m 
V^tbodePietr-LeFtHspc^ 
y^etfiodePidte -P-ghtHene 
Anode Pig/ttNend 

-Pans-Outer Casing'. 


Cathode Support ~ 
4^' i Anode Support- 
^^kAsbeslosSRub^'InsukU 
— insu/atorCasing ■ 

Insulator under CeU — 


HoorLme 


*'Tnc Enqi'iceh'' 


/:^bF ''./v 

A#"' 

Ipj library, 
>.^4^925 


Fia. 12 

Levin Electrolytic Cell 


by a collecting bell, BB, and encased by asbestos 
diaphragms, LL (Fig. 14). Electrode bolts, (!C, 
from which the anodes and cathodes are suspended, 
are insulated from the sealing tubes, Dl), by ebonite 
tubes, EE, and top insulators, FP. Copper connexions, 

■ GG, connect the two bolts on the same electrode whilst 
iHlI are copper strips connected to the electrodes in 
parallel. Collecting pipes, JJ, serve to load away 
, the gases to the main off-take pipes, KK, whilst the 
skirting, MM, surrounds the entire block of bells and 
forms a stand on which it rests when lifted from the 
cell for examination. 

The column cells shown in Fig. 15 are similar in 
design, but the superimposed arrangement is new, 
and allows a plant of high capacity to occupy excep- 


All the tanks are identical and interchangeable, 
so that any one may' bo used for the bottom cell, 
•yvithout risk of failure from the weight above. 

The tanks of adjacent cells are insulated from each 
other by jointing rings, L, which also form a gas-tight 
ring and insulate the bell plate from both the tank 
above and below it. Copper bars, NN, carry the cur¬ 
rent between the top cells and bottom cells of adjacent 
columns which may be arranged ten or twenty cells 
high. 

'J’ho voltage required by most of the cells described 
is 2T to 2-5 volts, and tho energy output 7-—7-5 cb. ft. 
of hydrogen per kw.-hr. with half this amount of 
oxygen. A fltiO ampere unit will give in mo.st cases 
9’C cb. ft. of hydrogen per hour. 
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CELLS I OR * f t;AUSTIC SODA is causid to flow from one end to the otiier. This 

‘ ‘ - 1 L mereury oathotlo is in eleetrieal contact with leads 

these are of great iiiiportance t« <lay and lielong passing through the tmttoin of the tank andpumetli- 
to one of fJiree groups —/.r., mereury cells, bell cells, ately over it are suspended the graphite anodes. As 
or diaphragm cells, the lust being f he most important the thin mercury layer flows slowly through in 
and iriost generally used. contact with the brine elwtrolyte passing in the saiiH' 



Fig. 13 
I.O.C. Cell] 


The t'astiier ris king cell (IHDo) was follow(!d lati-r' direction, a sodium amalgam is formed whieh is 
by th ) stationary Solvaydvellner cell of larger decomposed hy water in a separate tank with forma- 
dime sions (Fig. Itl), and this is still used in the alkali tion of cairstio soda liquor. The liberated mereury 
industry. T’he cell itself is a large reetangular tank is pa.sse<i baek to the cell whilst the chlorine dis'- 
of cement along the floor of which a layer of mercury charged on the anmles is drawn off hy an outlet pipe 
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on'the top of the electrolytic tank. Cells taking as 
much as 4000 amperes have been constructed. The 
Wilderman cell is the only other mercury unit which 
has met with any succe.ss, a large installation being 
worked for S(jme years in Germany before the War. 
A vortical section through one of the cylindrical cells 
(Fig. 17) show^s that the mercury i.s contained in 
circular V-shapi'd channels which divide the central 
anode eoinpartmeiit from the outer cathode chamber. 
Hy means of stirrers, Bll, fitted with ebonite blades, 
the mercury is kejit in motion so that a greatw- con¬ 
centration of .sodium for a given weight of mercury 
can 1)C obtained than in most cells of this type, 
because there is less tendency for solid amalgam to 
form when current densities greater than (k-8 
.imj)cr(!S per dra^ aii^ employed. Recently, improve- 


tho cathode, from whiidi caustic soda liquor over¬ 
flows. 

Such cells have been in us(! at Au.s.sig and other 
t'ontinental works for many years, as also have instal- 
latioirs of a similar cell, the Hilliter-Leykam bell 
cell (Fig. 18), and a recent typi^ due lo H. (', .Teiikins, 
the illustration of which (Fig. Ill) will show (he princi¬ 
ples involved. The Billiter-Lcykam cell, which dates 
back to 1910 (K.P. 11,693/10), anti is still in use on 
the Continent (.\u.stria), is an improved forin of the 
original bell cell in that the overflow takes phice from 
tint bottom of the cell and the iron cathodes, C, are 
encased in asbestos to facilitate the removal of 
hydrogen. The chlttrinc is drawn olf from the top 
of the bell by the ihpe, B, anil fresh brine sup|ilicd 
through 1). 



Fia. U 

Knowles Cell 


ments in the design of tint cell have been patented, 
in order to accelerate rate of working, and jmssibly 
it will continue in use where already in.stalletl. 

In connexion with the Castner-cell production of 
sodium amalgam, it.s use as a reducing agent in 
plant for dealing with nitro-compound ha.s been 
|)atentod (E.P. 2(K),167/23), whilst another process 
(E.P. 198,S.')5/22) deals with a method for prodiuing 
soilium amalgam by electrolysis of brine and utilising 
it in another compartment for effecting chemical reac¬ 
tion- ■ fthe reduction of oxalic acid to glyoxylic acid. 

Hell Cdh or gravity cells usually consist of cement 
(roughs or tanks in which a number of earthciuvare 
lails are .suspended which encase the graphite anodes, 
'(’hose alternate with iron cathodes and the separation 
of caustic soda from the chlorine is effectetl by the 
flow' of liquid from the bell or anode compartment to 


.Jenkins bell cell (Fig. 1ft) consists of .i shallow 
concrete tank about 25 ft. long, 2-5 ft. high, and 
about 2 ft. deep, the floor of which is eorrugateil 
and the bastt of which is ])rovided with four longitu¬ 
dinal pipes 10, II, 12, 13, which open to a par¬ 
ticular part of anode or cathode space. The pipt! 10 
is for emptying the tank when it is to be shut down, 
and is connected with tlepressions in the floor ; 
pipe 11 supplies fresh electrolyte to the anode spaces : 
pipe 12 serves for removal of chlorine whilst caustic 
alkali is drawn off by pijH! 13, 

T'he tinodcs 2 arc rectangular blocks of graiihite 
arranged transversely across the cell, and are 
iittached to the bells which enclose them by two 
graphite rods, 4 and ,5. These anotles aluio.st fill 
the bells, leaving only a small space for the anolyte. 
An iron cathode (> is situated bcfwi'cn each pair 
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Solvay-Kellner Cell 


Fio. 17 

Wllderman Cell 











OHiaaSTRY AND INDUSTRY 


1233 


Oco. IS, 1»24 


of bells, and is fitted with a collector 7 for hydrogen. 
All cathodes are connected to a bus bar 8, and are 
situated above the depressions in the oeU floor, 
whilst all anodes are connected to the bus bar 9. 



I’lo. 18 

BiUlter-Leykam Cell 


.Fresh electrolyte is supplied at intervals through 
jets 20, which discharge into a small well 10, con¬ 
nected with the pipe 11, this liquid subsoqjuently 
overflowing into a second well 17, containing an 
annular float 18. The liquid cannot escape out of 
17 c.'cccpt by the path through which it entered, but 
it does so escape when the supply of liquid from the 
jet is cut off. The float 18 then falls back to its 
original position. Working at 4 to 4'6 volts per cell, 
a caustic soda liquor of 10-12 per cent, concentration 
is obtained. 

{To be continued) 

[Figures 1, 3, and 20 are reproduced from the 
author’s “ Modern Chemistry, Pure and Applied,” 
published by Messrs. Virtue and Co., Ltd., and 
Figs. 16, 17, 18, 21, and 27 from the author’s mono¬ 
graph on “ The Applications of Electrolysis in 
Chemical Industry,” published by Messrs. Longmans, 
Green and Co. Acknowledgment is due to both 
the.se firms for permis.sion to reproduce these figures 
and for their kindnass in lending the blocks. Thanks 
must also bo tendered to the other firms who have 
lent illustrations of their products.] 


SOUTH AFRICAN JRON INDUSTRY 

It is reported that a representative of the South 
African Iron anil Steel Corporation is at present 
in London “ probably conducting negotiations for 
the establishment of an iron industry in South 
Africa.” It Ls also stated that the report of the four 
steel e.xperts—Drs. Kip])er, Lilge, l’hili])pi and 

Reusch.-who visited South Africa last year id the 

instance of the >South African Iron and .Steel Cor¬ 
poration to investigate the possibility of utilising 
South African iron ore at Ih-ctoria and in other 
])art8 of the country, is now in the hands of the 
Government and is believed to be most favourable. 
The Government organ, OnJi VadeHnml, on tlie other 
hand, states that no report has been receiv^ed, but 
adds that the Government would support any 
reasonable proposal made to it. 


FORTHCOMING EVENTS 

Dec. 13. Society or Chemicao Indcstuy and Institctb 
OF Chkmistky, BiTmiriifham and AlixUatul Sectiontp 
Tho Aimuai Dioiier, Quern’s llotrl, Birmingham 
at 6.45 for 7 p.m. 

Dec. 15. Royal College of Soiionci; Matiiumatical and 
Physical Hooikty ami thu Imi’kihal ('oi.leob 
Chemical {Socikty, at Royal I'olKgtt of Science, 

S. Kensington, S.W. 7, at 5 p.m. intense 
Magnetic Melds,” by Dr, T. F. \Vall. 

Doc. 15 UNIVF.K.SITY OF LEEDS. Jublloo of tlio \ olkK|\iio 

to 20. College, and Coming of Ago of tlie llnivorsily. 

Dec. 16. West op Scotland Iron and Steel Institute. 

” The Applictatiou of Moduccr and Coke Oven Oas 
to the Metallurgical Industry,” by Prof. R. V. 
Wheeler. 

Doc.17.' Institute of Chemistry, London t<cction-f 30, 
Russell Square, London, W.C. 1. 

Dec. 17. Society of Chemical Indu.stuy, Ncwcastlc-on- 
Tyna Section, Arnustrong (Jolh.'gc, Knwctt.stlc-oii* 
Tyne, at 7.30 p.m. (1) ” A Method of MoaHuciiig 
Specific Inductive Capacity,” by L. A. Sayco and 

H. V. A. Briscoe. (2) ” The Electrical Explosion 
of Tungsten Wires,” by H. V. A. Briscoe, P. L. 
Robinson and G. E. Stophenwon. (3) “ A Hedfdcr- 
miiiation of tho Atomic Weight of Bromine; 
and an attcmpl to confirm tliat Ihtotypes are 
inseparable by Fractional Crystallisation,” by 

h. Robinson and 11. V. A. Briscoe. (4) “Tho 
Use of Fused Borax in Dehirmination of the 
Atomic Weight of Boron,” by H. V. A. Briscoe, 
P. L. Robinson, and 0. E. StopheiiHon. An 
exhibition of Pyrex lalxiratory ware and blown 
Pyrex gloss will bo made. 

Visit to tho Wear Flint Glass Works, Millfleld, 
Sunderland, will be made, leaving Newcaatlo at 

I. 17 p.m. 

Doc. 18. Institute of Chemistry, and District 

Section, Queen’s University, Belfast, at 7.30 p.m. 
“Tho Rutherford-Bcdir Atom from a Chemical 
and Physical Standpoint,” by Dr, R. C. Johnson. 

Dec. 18. .Society op Dyers and Colourists, West Riding 
Section, “ The Blending of Materials in the Woollen 
Trade with Relation to Dyeing,” by J. W. KadcUffe. 

Dec. 18. Chemical Society Ordinary SdetUifie. Meeting 
Burlington House, Piccarlilly, London, W. 1 
at 8 p.m. (1) “A Method of Determining tho 
Presence or Absence of Coinjilex Salts or Ions in 
Dilute Aqucou.s Solutton-s,” by W. H T^ittcnson 
and J. Duckett. (2) “Tho Natim^ of the Alter- 
nating in Carbon Chains. I’art !. Tho 

Dir€>cting Iiifiuenco of the Nilroso-Group in 
Aioinniic-pubstitution.” by 0. K. Ingold. 13) “ Tlie 
Additive Formation of Four-moinbored Rings, 
Piirt VI. 'J’lio Addition of .Azo ftompounds to 
Kthylcncs and some ’I'lvinsformation-s of the 
Diinothylcnc-l:2-di-imino Ring,” by C. K. Ingold 
and S. D. Weaver. (4) “The Chemistry of the 
Glutaconic .Acids. Part XVIL Threo-carbon Tau- 
tofneri.srn in tlio C’ycloprojwno Series. Part 4.” 
by F. R. Goss, C. K. Ingohl, and J. F. 'riioi7je. 
(5) “Tho C’ondilioii Underlying tho Formation 
of Unsjitiiratefl and Cyclie Compounds from 
Halugcnated. Open-cliaiu derivatives. Pait IV'. 
Products Derived from Halogenatcd ametliyl 
Glutario Acids,” by C. K. Ingold. 

Dee. 19. Society of Chemical Jndustky, South 

Section. Joint M«.>oting with tlio Institute of 
(liemisiry, tho Chamber of Commen e, J^xclnmgo 
Buildings, Swansea, at 6.30 ]».in. “Fiit' Damp 
Explosions,” by Prof. R. V. W heeler, D.Se. 





12:t4 


CHEMI8TBY AND INDUSTRY 


Bfc 12, 1»24 


SOCIETY OF CHEMICAL INDUSTRY 

SUSPENSION OF ENTRANCE FEE 
As an inducement to Chemists to become members, 
the Council has resolved that no entrance fee shall 
be paid by members joining the Society in 1925. 

A form of application for membership was inserted 
at the end of this Section in the issue of the Journal 
for October 17, and it is hoped that it may be used 
to introduce a new member for next year. 

BACK NUMBERS OF JOURNAL 

'I'hc (ieneriil Secretary will be glad to hear from 
Mcmbci'.s or .Subscribers who have \^j)ies of the 
JourHiil for .lanuarv 4, June IS and 27.and 25, 
September 19, or October J and 17, 1924)^^ they 
are willing to dispose of to the Society. 

s 

DEATHS 

Kakf, < - (OriL'iaiil McmlKu) of tne Oiimtal ('liih, 

Haiio\'*'i Lofidon, W’.I, ('h«‘rinf*nl Aflvi'^or 

On Oct. Hi. 

C'olli’tt. ♦/. M- (rlcoti.-d IHH7) of \\‘viistfiru* (Maco, 

(lionet <T.r, (’licmittul Mannfacturcf. On Nov. 2ri, 1024. 

BRISTOL SECTION 

'J'lic third meeting wa.s held jointly with the Insti¬ 
tute of (,'hemi.stry. at the University, Mr. M. \V 
tlone.s oceuiiying the chair. A papernas to have been 
n‘ad by ilr. \\'. I'l. Fearnsidea, of Messrs. L. B. 
Holliday and Co., Ltd., of Huddersfield, on “ .Some 
International Aspects of the Dyestuffs Industry,'’ 
but owing to his absence in Central Euro])e Mr, 
H. X. CliiTe deputi.sed. 

After outlining the history of ilyestuffs the lecturer 
discusswl iniKleni dyestuffs, and ]K)inted out that the 
atguments for supfiorfing the dj'eatuffs industry in 
Great Britain are based on a national outlook otdy, 
whilst the international view wa.s largely neglected. 
There was a great change during the past fifty years 
in the colour trade, and nothing short, of a “ dyestuffs 
famine ' would bring homo to ttie nation what it 
would nn-an to be again in the position existing befon* 
any synthetic colours were available in the dyehousc, 
and only a .strictly limited number of vegetable dyes 
which were dillicult to apj)ly and >(^17 unequal in 
fastness, Fi'om the seventies onwaV(ls ranges r>f 
dvcB were produced at i)eriods of ubo^t tim years, 
each range jwssessing greater fastness f Ran its prede¬ 
cessor, and (-aeh marked hv a flood of patents. T'his 
periodicity had not been maintained since 1910, and 
was not likely to recur because we liad now almost 
arrived at the point when a nearly complete range 
of fast colours, no longer protected by ])ate'nts, would 
be produced 011 every fibre and material. 

'I’hc situation now develojnng was fundamentally 
dilferent from th<‘ forty years of rapid development 
which preceded 1914. It would inevitably tend to 
the fmination of rings and the elimination of less 
etfieient units, 'The preseiit direelopment of the rings 
w.as indicated, and factors making for elTicieney. 
permanent^' and com|)etiti\’e ])ower were discussed. 
Amon^ the.se factors were a 4 ailahility of raw materials; 
linancialur economic soundness ; trained and experi¬ 
enced personnel and maxinuiin output based on 


widespread markets and complete range. These 
points reeciwd full treatment and particularly was 
the necessity urged for the extension of our overseas 
trade in dyes. Vast markets in Central Europe. 
South America, China, India and Scandinavia, to¬ 
gether with the growit)g demands of our Colonies, 
were open to our products and there was the po.ssi- 
hility' that our production could be multiplied several 
times if we could satisfy foreign demands as to 
quality, price and service. This took time and 
required much hard work, but it could he and was 
being done. 

Thc^ paper resulted in an excellent discussion in 
which Dr. Rixon and Messrs. Marsden, SouUierden, 
Storey', Waterfall and others took part. Mr. A. 
Marsden read a letter from Mr. Fearnsides, apologising 
for his uhsenee, and Mr. M. W. Jones gave an inter¬ 
esting account of his personal associations with some 
of the pioneers of tlu' flyestuiTs industry. 'Ihe pro¬ 
ceedings ooneluded with a hearty vote of thanks to 
Mr. CliiTe. 

LIVERPOOL SECTION 

A meeting was held in the Muspratt Leetui-e 
Theatre, The University’, on December 5, Mr. Alfred 
Smetham in the chair, in the >mavoidable absence of 
the ohairraan of the Section. A j)aper rvas read by 
Dr. I’ercy Lewis-Dah! on “ Liquid Hydrocarbons 
obtained in the Comjuvssioii of Oil Gas." 

'The liquid was a by-prodiKst obtained when oil 
gas w'as submitted to a pressure of 150 lb. per sq. in. 
In 1825 Faraday discovered benzene in a similar 
liquid, and in 1884-6 H. hi. Armstrong and A. K. 
Miller found many olefines, naphthenes and ben- 
zenoid hydr<H'arbons, but only traces of paraffins, 
whilst true aoctylene.s were absent or practically so. 
'The liquid now' examined contained an appreciable 
though small amount of mono-alkyl at;etylenos, 
ami acetylenes were also present in the gas from 
which the liquid was derived. Agreement was 
reaediwl with the results obtained by Armstrong 
and Miller. There was little doubt that the Ikpiids 
examined by these authors and by Faraday were 
of the same general character as that under dis¬ 
mission, although produced by ditferent methods. 
'I’he best use that had been niaiie of tho liquid in 
recent years was in the raannfaetiire of a motor 
spirit of high volatility and great propi'llciit power. 
I'nfortimately', the tendency' of the spirit to resinit'y' 
militated against its use, and further, in view of the 
low cost of jietrol, it w'as doubtful if the maiiu- 
faeturo was an economical proposition at present. 

A good si'paratioii of tho constituents of various 
elas.ses had been effeeted by careful fractionation. 
Unsaturatod open-chain eoinpmmds of the general 
formula 0„H.j„ were found in larger quantity than 
those of formula C„Tr 2 „_ 2 , especially GjUjo in much 
larger quantity than GsHs. Many ring compounds 
were fouml. 'The oletines were highly reactive, 
and .some use might be made of them in industry. 
A suitable fraction might be used as a turpentine 
substitiite*.and yioseibly a satisfactory and economical 
motor sjiirit might be produced from a portion of 
the remainder, but perhaps tin- most prolitable 
use of the liquid would he its return to the retorts 
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with the original uneracked oil. 'J'he higher boiling- 
fractions were exceedingly complex and very inter¬ 
esting, and might form tho subject of fuilhcr 
investigation. 

Tho q^iantity of liquid produced was limited by 
[the amount of oil gas manufactured, and the u,se of 
I oil gas was otdy possible whore circumstances d('- 
maiuled the employment of the richest gas obtainable. 
Its use vas practically confine<l t<j gas for cooking 
I in railway re.staurant cars ami for light-buoys. In 
t he past the chief use of the gn.s was for train lighting, 
but for this jjurpose electric light was liecoming 
gen((ral. 

After some discusaioti, it hearty vote of thanks was 
passed to Dr, Ijcvvis-Dale, on the motion of Air. W, 
Mansbridge, secondisl by Prof. W. H. Poberts. 


MANCHESTER SECTION 

J>r, H. Ijcvinstein j)rosided over an attendance of 
fifty-live at the meeting held on Dctember .'> when 
Mr. A. V. Slater read a paper on “ Peptisntion," 
The paper was an argument for the " complex " 
theory of eolloidal solution, peptisation being a 
special case of true solution. (Iraham's definition 
of peptisation as the tramsformation of a gel to a sol 
by addition of a dispersing agent, was accejjted, 
and the conditions for ])e[)tisation were diseus.sed. 
A substance could be peptiseal if present in gel form 
with particles not above colloid dimensions, ft 
could be peptised by a siib.stance that w'as easilv 
adsorbeil by reason of primary or secondary valence 
forces. Tho eolloidal particles' weie drawn into solu¬ 
tion by the .solution pn'ssure e.xerted by the peptiser. 
Ions of low electro-affinity of the .same'sign of charge 
as the colloid, combined with ions of small coagulatii’ig 
pow'cr which increased the potential dilTerence w ithin 
a wide limit of concentration, w-ould be good peptisers, 
and the peptiser must pos.siiss a high solution pressure 
-of its own. In general, substances cajiable of forming 

i olublo compounds with the colloid in high conccn- 
ration w'onid peptise easily in low' concentration ; 
aising the temperature and increasing the pressure 
loidd enable .some substances to pepti.se a colloid 
rhich at lower temperatures a?id pressures were 
inable to overcome the cohesion of the colloid, 
f a peptiser did not exert sufficient solution-pressure 
w the eventual formation of a soluble comjdex salt 
f high concentration, thq eoncentrution nnist be 
(qjt low to prevent flocculation. 

Tho R'st of the paper eomsistod of a classified 
it of peptisations, concluding with a discussion of 
ffiocculation. 

1 MONTREAL SECTION 

^t the meeting held oji November 17, Mr. L, H. 
lie, of the Mines Branch, Dominion tiovermnent. 
Btawa, stated that Canada ha<l salt deposits of 
j^proxima.t(ily l(l(),0iXI,0tM) tons in the w'ea|ern pro¬ 
vinces, and chiefly in Saskatehewan, but there was 
pttle hope of their industrial development in face of 
I Die tremendous competition of Orcat Britain and the 
j L nited States, unless the freight rates for these salts 
nom tho west were sufficiently low to allow it. About 
!H) per cent, of the deposits of Saskatchewan had been 


found to be sodium salts with a In (>er cent, admix¬ 
ture of clays and other salts. In 1!>21 a thorough 
examination of the contents of the western lakes re¬ 
vealed some IOn,(XH),(KK) f. of hydrous sodium and 
magnesium salts, in de|)()sits varying from two or 
three inches to 140 ft., samples, on analysis, proving 
to contain about !Hf per cent, of .sodium salts. Near 
the lakes were salt .and fresh water springs, and in the 
lakes themselves were found both intermittent and 
permanent Ixxls, the former iH-iiig the ones that were 
now woi'ked. The permanent beds lay underneath, 
whereas the intermittent beds were formed by the 
seasonal crystallising of salt dejKisits on the surface 
of the lakes. More or loss successful attempts had 
been made to deal with the salts industrially, and 
there are several companies harvesting the inter¬ 
mittent deposits. Investigation had also been made 
of deposits in British Columbia, where sodium car¬ 
bonate and bicarbonate de]iositB had been found that 
were used in the manufacture of soup. In the dis¬ 
cussion that followed, Mr. dole stated that althinigh 
they had found no pota.sh of any iinjiortance in the 
West there was a jxissibility that there were deposits 
hidden there by the mud. 


SOCIETY OF PUBLIC ANALYSTS 

Four papers were read at the meeting held on 
December 3, Mr. (1. Rudd Thompson in tho chair :— 

(1) '■ The Analytical Value of the Melting Point 
of the Insoluble Volatile Acids from Fats,” by (*. 
\'an B. Gihnonr, B.Se. The method jmt forward 
by Blichfeldt for distinguishing between and esti¬ 
mating coconut and palm-kernel fats in mixtures 
is investigated. It is found that the method has 
considerahle limitations, especially when there is n 
preponderance of other fats pre.sent. The melting 
points of the insoluble volatile acids from a number 
of edible oils and fats arc given and it is shown that 
a.s little as 1 per cent, contamination with coconut 
or palm-kernel fat can be ^Jetected by the lowering 
of the melting point. The\j;olatility of oleic acid 
in ordinary distillations is dAonstrated. 

(2) “ The Use of Alitchell's Ferrous Tartrate 
Reagent in Qualitative Analysis,” by A, H. Ware. 
The author describes and discus.ses results obtained 
by the use of Mitchell's reagent with plant extractives 
in the presence and absence of alkalis, including a 
new mrslification of the test in which acetic acid is 
used. He finds the test in its dilferent variations 
to be of very great value in [ilant analysis and 
pharmacognosy. A li.st of a considerable number of 
phenolic bodies of different classes is given, including 
catechol-bodies, giving in plant extractives a good 
violet colour-reaction to the te-st, in the presence of 
definite amounts of alkali ; also of catechol-bodies, 
which, although they rc.semble those of the first list 
in giving good green colour reactions with ferric 
alum, jfield no violet colour to the test under dis¬ 
cussion. The test alTords a useful means of di.sfin- 
guishing betw'cen ipecacuanha extractives and a 
number of other extractives yielding a green colour 
to feme alum, but which, like i))eeacuanha, do not 
contain tannin. The modification (>f Ihe te.st given 

c 2 
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by boiling with dilute acetic acid after adding the 
iron reagent affords a very valuable means of dis¬ 
tinguishing between two classes of gallic acid tannins. 
Those of one class give a good blue or violet colour 
reaction under the conditions named, whilst those of 
the other class do not show this result. The author 
gives a list of drugs and tanning materials falling 
into the two (tlasKcs referred to, and proposes that 
the term “ gallotannins ” should bo conlineil to tan¬ 
nins which give the blue or violet coloration to the 
acetic acid modification of Mitchell’s test. 

(3) “ 'J’he Influence of Hydrogen-Ion Concentration 
on the Colorimetric Estimation of I’yrogallol and 
f’atcchol Derivatives,” by S. Glas.stone, M.Sc., 
Ph.D. The ma.vimum intensity of coloration with 
MitchcH’s feiTous tartrate rcagiuit is obtained within 
the limits of pn (i a and 10-3 for pyrogallol, 
and 10-3 for gallic acid, and 4'1 and 11-1 for gallo- 
tannin. Hence the conditions described by Mitchell 
are suitable for obtaining equal intensities of the violet 
colour. In the case of catechol derivatives, however, 
the limits are much narrower and suitable adjust¬ 
ments of the pH value arc necessary to obtain quanti¬ 
tative rc.sidts. The author recommends the addition 
of ammonium acetate, to act as a buffer and to give 
a pii value of about 7-f). 

(4) “ The Futility of Sealing; A Suggestion for 
its Safcguanbng,” by B. S. Evans, M.B.E., M.C., 
B.Sc. The suggestion is made that plain wax seals 
should be used on which the person sealing should 
write his initials in special ink. A number of these 
inks should be kept, consisting of ordinary ink holding 
in solution substances easily identifiable in minute 
traces. The person breaking the seal would, after 
identifying the signature, dis.solvo it off the wax 
and test the solution for the key s\ibstnnce of which 
ho would be privately notified. 

SOCIETY OF GLASS TECHNOLOGY 

A'meeting was held in thsCoal Gas and Fuel Indus¬ 
tries Department, The University, Leeds, on Novem¬ 
ber 111, the President ,Col. S. C. Halse, in the chair. 
Four papers were presented and discus-sed. 

(1) ‘‘ Note on the Glasshouses of the Leeds district 
in the 17th, IHth, and early 19th Centuries,” by 
Francis Buckley. John Houghton, writing in 1691, 
stated that thWe were then three glassho\ises in 
Yorkshire, one near Ferrybridge, and two near Silk- 
stone. They could now i<lcntify these as the glass¬ 
houses at Houghton, BoLsterstone and Silkstone. 
Henry Fenny was in po.ssession of the Houghton 
glass factory in 1740, but by the end of the century 
the business hiid ceased. I’he glasshouse at Rothwell 
Haigh was ereef ed before 1726. A good description 
of it ai))iearcd in the Daily PoH of March 10, 
1720. I'kom the Eothwell Kegisters it was fairly 
evident that the firm which took the glasshouse in 
1726 includ^jUStourbridgc glassmakcrs. The last 
actual menti^^ the glasshouse was in 1773. 

'I’he only ^whouse actually in or near the town 
of Leeds in' the eighteenth century was known as 
the Engine Glasshouse, and this was probably the 
factory that supplied all the ordinary needs of the 
town for tihe greater part of the eighteenth century. 


It could be traced between 1738 and 1770. The 
Engine Glasshouse might have been the present as 
well as the prexlocessor of the famous Hunslet Glass 
Works, though the connexion had still to be proved. 
Between 1814 and 1861 at any rate, the Bower family i 
had several factories there. The people of Leeds. 
must have owed as much to this family in the nine- - 
teenth century, as they did to the Fennys in the | 
previous century. In 1883 they had four glass¬ 
houses at work, and no competition in the town itself. 
Just before 1850, however, there was a sudden 
increase in the glass concerns in Leeds and the 
surrounding district, especially in the neighbourhood 
of Castleford. 

An early nineteenth century glasshouse at Thornhill 
Lees could be traced back to 1830. Here Noah 
Turner made flint glass until the glasshou.se was taken 
over by the Kilners before 1847, and' converted 
into a bottle works. There was a glasshouse also 
at Wonsborough Dale in 1833, worked by William 
Usherwood, but in the following year Messrs. Wood 
and Perkes were found in possession, making cut- 
glass. 

(2) “ A Striking Instance of Fireclay Corrosion 
through the Action of Saltcake,” by Prof. W. E. S 
Turner, D.Sc. During the emptying of a glass tank 
with the gas-flame still running, the fireclay blocks 
surrounding the dog-hole in a bottle-glass furnace 
began to swell and to flow, soon after they became 
exposed to the action of the flame, as the tank was 
drained. I’here was a suspicion that when the tank 
was started a charge of saltcake had been put into 
the dog-hole, under the belief that the blocking of the 
hole would be prevented. After examination it 
was found that the, exposed porlion of the blocks 
had absorbed .saltcake at an early stage in the opera¬ 
tion of the furnace, and being covered with glass 
and the dissociation temperature very high, the 
saltcake had remained unattacked, until contact 
with the flame during the emptying of the tank 
brought about dccomiM:)sition. 

(3) “ A Note on some Properties of a Sandstone 
Block after use in a Glass Furnace,” by H. S. Houlds- 
worth, M.Sc. In the experiments dc.scribed refractory 
material (Penshaw stone) and glass were ground 
separately until they passed a 166 mesh l .M.M. sieve, 
and were then thoroughly mixed in the desired pro- 
portioM. A little gelatin solution was added, 
and cones were shaped from the mixture. These 
were then heated alongside standard Seger cones in a 
gas-fired laboratory furnace. The results obtained 
indicated that powdered Penshaw stone interac* 
as readily with a soda-lime glass as did powd,,^ 
or good fireclay bricks. Penshaw stone devek,, 

a close compact structure when us(d in a 
furnace. This tended to hinder the penetratioin 
glass into the stone, thus adding to the life of 
refractory, and pointing to its successful use 
furnace-construction. 

(4) “ The Production of Colourless Glass in Tank 
Jhirnaces, with special reference to the use of 
Selenium. Part IV. 'The Influtmce of Arsenious 
Oxide,” by A. Cousen, M.Sc., and Prof. W. E. S. 
'J'urner, D.Sc. Previous work by the authors had 
shown the great influence of arsenious oxide in 
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preventing the development of colour in a selenium 
decolorised glass. It was evident that some of the 
effect was due to the action of the oxide upon the 
iron present. In confirmation of this fact meltings 
ipf a glass hatch with addition of various quantities 
fof arsonious oxide were made, and the colour of the 
Iglass was found to bo less the more of the oxide there 
was in the batch. This then was the first important 
effect of arseriious oxide in decolorising ; the second 
consisted in the suppression of the brown selenium 
colour. From this point of view selenium and cobalt 
oxide were only secondary materials in the decolorising 
process. The pink colour due to selenium was 
developed at the commencement of melting. For its 
successful production it required a hot furnace for 
the first stages of melting, and a low iron oxide 
content of the glass. An attempt to replace arsenic 
by its equivalent of pho-sphorus in the form of 
calcium phosphate showed the latter substance to 
have little or no effect upon the brown selenium 
colour. Antimonious oxide used instead of arsenious 
oxide with selenium gave a deep bluish green colour. 
Tlie cobalt oxide required in decolorising was about 
1/12 oz. per KKH) lb. of sand, and this quantity could 

f ot be increased by 50 per cent, without producing 
distinct blue colour in the glass. 


UNIVERSITY OF BIRMINGHAM 
CHEMICAL SOCIETY 

At a recent meeting Mr. S. H. Edgar, B.Sc., read 
a paper on “ The; Chemistry of Blood.” An outline 
of the chemical theories of coagulation was followed 
by a brief study of the blood-pigments and the (atm- 
po\nwla of haemoglobin with gases. The exchange 
of oxygen between the blood and the tissues was 
then dealt with from the chemical standpoint, 
and the latter half of the paper was devoted to 
a survey of the .study of immunity. The nature 
of toxins and anti toxins was briefly discussed, 
and the theory of antibody formation in the blood 
was explained by means of Ehrlich’s sidechain 
hyjiothesis. A few' practical a]:)plicntions of immuno- 
(henfistry were mentioned, in particular the pre¬ 
cipitin te.st H.sed in criminology. 

At the last meeting a paper on ” The Btihr Theory 
of Atomic Structure ” was read by Mr. K. E. Kellett. 
The lecturer showed how the theory enunciated 
by Bohr in 1913, from being merely a physical 
,iiiterpretation of the Balnfer-Ritz spectral formula in 
[terms of Rutherford's atom and the quantum theory, 
^had now developed through the recent work of Bohr 
ilrljdothers into something of the greatest importance 
■he chemist. Not only did the extended Bohr 
■ry interpret the phenomena of radiation, but it 
» an explanation of photochemistry, catalysis, aeti- 
, fron, theories of the union of atoms into molecules, 
Jnd not only outlined the architecture of even the 
iiost complex atomic structures, but also explained 
phe known regularities and the apparent irregularities 
of the Periodic Systenr (c.g., the apparently anoma lous 
behaviour of mangtanese and iron, and the unexpecterl 
appearance of the rare earths group of elemcirts). 
More important still it had gir en rise to valuable 
predictions and discoveries, such as the new elemei\t 
nafnium. 


CHEMICAL SOCIETY 

Before seientitic communications were made at a 
meeting held on Thursday, 1 tecember - 1 , the President, 
Ihof. W. P. Wynm>, ref'ened to the adilress f)f con¬ 
gratulation which he would shoitly present, on behalf 
of the Council and Fellows, to the Fniversity of 
Leeds on the occa.sion of the jubilee ef Voikshire 
(.'ollcgc. 

The first two papers were lead by Mr. If. Burgess :— 

New halogen (hrivaliws of camphor. Part VI. ^- 

Bromocamphor-a-svlphmic acid. [With T. M. 

LowTy. I 

(a) A .SKBiES of a-sulphonic derivatives of camphor 
is described. 

( 6 ) Since these were only obtained when a halogen 
atom occupies the / 1 -position, the view that jS- 
broraocamphor and lleychler’s cami)horsnlphonio 
acid contain the substituent in the same position is 
considerably strengtlnmcd. 

(c) jS-Bromocamphoniuinone has been prepfvred 
and investigated. 

Neto halogen derivatives of cximphor. Part. VJI. The 

rxynslitution of the Jieychler .lerii.s of camphor- 

sulphonic acids. Experiments on c.hlorosulplio.rides. 

[With T. M. Lowry.] 

(a) a-BROMO(’AMrHOR-7r-cnLOROsiiu>Hoxn)E has been 
prepared from the 7r-sulphonyl chloride and oxidised 
to <w»,9-camphortricarboxylic acid. 

( 6 ) Under the same conditions o-toluenesulphonyl 
chloride does not give a eon-esponding chloro- 
sulphoxide, 

(c) These exjx^riments indicate that the conversion 
of a sulphonyl chloride to a chlorosulphoxide takes 
place when the sulphonic-group is liidu'd to methylene, 
and not as a result of eliminating water with a 
neighboui'ing methyl-group. 

(d) The conclusion is, therefore, drawn that no 
migration occurs during the formation of kctopinic 
acid from Reychler’s camphorsulphonyi chloride, and 
consequently that the sulphonii: group mu.st be in the 
10-position as stated by Wedekind. 

Prof. T. M. Lowry said that the work had been 
rendered both difficult and interesting by the fact 
that at nearly every point the actions went in a 
different way from that which was expected. Rey- 
ehlcr’s a(ud had had a very curious history, since the 
radical had been ijut in position 2 by Heychler, in 
position 0 by Arn)strong and Ijowry, and now' in i)osi- 
tion 10 by Wedekind ; incidentally, in the confirma¬ 
tion of Wedekind's orientation, Rcyehlcr’s dream of 
a-suli)honation had at last been realised. It was, 
however, very difficult to understand why 10 -bromo- 
eamphor should always behu\e as if it were the (>- 
compound. It lookt'd as if there were some .sort of a 
linking between the two positions which was not 
shown by the conventional formulg, like that which 
mu.st exist between the ketonic group and the w and ^ 
methyl groups to account for their altogether unex¬ 
pected sulphonation, and the eomj)lete neglect of the 
reactive a-atoms. The 7 r-sulphonation of camphor 
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was also flic only action in which the molecule uiuler- 
went optical inversion ; this had suggested to „\nn- 
strong and I^owry that the sulphonation might involve 
the nipturc of the r/m-diinethyl chain, with the for¬ 
mation of an intminediate eoinjiound ilerivcd from 
^i-cymcne, and the .siihseipicnt restoration of the chain 
on the other .side of the ti-atom rint'. The .speaker 
had been working on eamphor for over twenty-live 
years, and the eaniplior-ehemi.st wu.s still peqilexed 
and faseinateil by the many mysteries of that 
molecule. 

In according very hearty thanks to the authors, 
and expressing the hopi^ that the work would be con¬ 
tinued, the I’re.sident humorously feigned surprise 
that the results had not b(>en inter]ireted in terms of 
the electron hyiiothesis, and that ITof. Lowry had 
diseusacfl the work without even ernjiloying a or 
sign. 

Dr. X. V. Sidgwiek then gave an account of views 
which, he hasti ned with mock seriousness to explain, 
were fortunately eoneeived jirior to the recent publi¬ 
cation of a book prohibiting the ajiplication of 
I'leitronie irlea.s to organic compound.s. The sub¬ 
stance of the jiaper wa.s as follows ■ 


iS'ome ro-orjiimkd conijmuKh of the tiUnli mclnts. 

[With ,V. G. I*. I'lant,] 

T'he action of alkali hydroxides on i//-indoxyl- 
.s/iiioei/r/ajM'iitane (I) gives a substaiu^e MT5, HB 
(M- Li, Na or K; HB 1) in which one metallic 
atom rejilae.es one hydrogen atom in two molecules. 
The sodium and potassium derivatives can be re- 
eryatallised from toluene and lose one molecule, of 
HB on heating, either alone or in toluene solution, 
forming no doubt the simple salt MB, which we 
should expect the indoxyl derivative to produce. 
There can bo little doubt that the lirst prixluct 
MB, HB contains a 4 eo-valent metallic atom. Tho 
indoxyl ring admits of co-ordination between a 
metal replacing the imide hydrog<-n and the carbonyl 
oxygen, with the formation of the typical chelate 
ring of 0 atones with two conjugate linkings (see 
formula 11), 


CO CHoCH, 


/' \/ 


\/ 


I 

XH CHyCH, 
I 


/ .a I- \ 

C ,\t (! 

•C-N/ X— 

\ /\ 

H 

II 


The strong tendency of the alkali metals to ionise 
will prevent the formation of this ring in the simple 
ilerivativms MB, which therefore are salts ; but the 
greater stability secured by the eompletioii of 4 
non-)H)lar linkings causes these compounds to add a 
second molecule of the indoxyl derivative (without 
replacement of hydrogen) giving the structure 11. 
The romai'kable solubility in toluene is thus ex¬ 
plained, sii^e the eomi)ound is )wt a salt. The 
sodium has its octet completed by means of three 
pairs of shared electrons borrowed from the two 
oxygens and the now quadrivalent nitrogen. The 


second ring, being attached only by co-ordinate 
linkings, is easily removed, and hence the compound 
dissociates on heating. 

Prof. Ix)wry said that ho was interested in the pro¬ 
perties of Dr. Sidgwiek's co-ordinated sodium-corn-, 
pound, because it apircared that the sodium-deriva¬ 
tive of nitrocainphor did not possess these pro- 
jierties and must therefore be classed as a mere .salt ; 
also because of the ilramatic verification of Dr. Sidg- 
wiek’s own prediction that the co-ordination-number 
of .sodium would be found to be 4 and not 2, He was, 
however, also interested in the structural formula 
assigned to the compound, since this showed all the 
bonds of a carbon atom pointing in the same down¬ 
ward direction. This he believed to bo impossible 
in the ease of a qiiadrivalenl carbon-atom. On the 
other hand, in discussing the Walden inversion and 
the probl<!m of “ free rotation,” he had urged that 
the three bonds of a Urcomknt earbonium-ion, 
although they could easily become eoplanar, need 
not necessarily assume, this form, but might retain a 
'■ tetrahedral ” configuration, since the NO, ion, 
although planar in sodium nitrate, is not so in lead 
nitrate. Dr. Sidgwiek ajipeared to have carried out 
(perhaps unintentionally) a crucial experiment to 
determine whether the carbon atom in a cyclic co- 
ortlination-eomj)ound i.s quadrivalent or tervahuil, 
and to have j)roved that it must bo tereovaleid. The 
scheme I must therefore be incorrect and ought to 
be replaeeel, in this and in all analogous eases, by an 
alternative schen>e, such as If or III, in which the 
carbonyl-group is ionised in such a way ns to convert 
the qun<lrival<'nt carbon atom into a tervaleiit ear- 
bonium ion. 
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Prof. T. S. Moore brielly iudicatwl how .sojue. of his 
own earlier results were now explained on the lines 
indicated by Dr. Sidgwiek. 1’hus o-hydioxy-m- 
methylbenzophenone has (mly faint hydroxylic ]n'o- 
perties, and does not ab.sorb ga.seous ammonia. Two 
parts of the ketone with one of sodium in dry ether 
yield hydrogen in the, told until all the sodium is 
ilissolved, whereas if equal parts are used hydrogen 
evolution stops while much sodium remains; on 
warming, the sodium ultimately disa))])ears with 
slow evolution of hydnjgen, but a solid sodium salt 
is precipitated. 

Dr. Sidgwiek confessed that he had not yet 
seriously contemj)lated a stereo-formula of the type 
suggested by Prof. Lowry. In connexion with l4of. 
Moore’s remarks, ho referred to the fact that o-nitro- 
phenol, which is a co-ordinated compound, will not 
combine with aniline, whereas this is not the case 
with the other isomerides. 
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CORRESPONDENCE 

THE TEACHING OF CHEMISTRY 

SiB,—May I appeal, through your correspondouce 
columns, for a more enlightened attitude on the part 
of those who control our qualifying examinations on 
chemistry ? It seems to me that this question is one 
of paramount importance, since it is to those who 
arc now being ground in our educational mills that 
we must look for the future control of industry. 

I hope I shall not be considered heretical when 1 
state as iny considered opinion that the present-day 
teacher of chemistry lias to choose whether ho will 
get his students through their examinations, or 
whether he will train them as chemists, and that the 
two aims are rapidly becoming mutually exclusive. 

'I'he immt>diate cause of this letter is a question 
set by a powerful university—shall we call it the 
University of “ A ” I —in a chemistry iiaper in the 
last week of November. 'I'he q^uestion takes the 
form of a problem on Victor Meyer s method of detci’- 
mining vapour density. The data supplied are— 
weight of substance, volume of air displaced (col¬ 
lected over water), temperature of air, height of baro¬ 
meter, and the va]iour tension of water at the tem- 
jierature given. 

Now I submit. Sir, that the jirobiem as it stands is 
insoluble. I'he candidate is told either too much or 
too little. If he is intended to ap))ly the vapour ten- 
■sion correction, he must b(' told the state of the air 
as regards humidity in the apparatus at the beginning 
of the determination : the ' air ” displaeeil is not air 
at all, but air plus a certain amount (nsnally (»() --80 
cent, of its saturation value) of water vapoui'. 
'L'he vapour tension eorretdion is thus not j), w here p 
is the vapour jiressure of water at the temperature of 
the air, but (I0(( ~.r) yi/KK*, wIktc x is the pereentage 
saturation of the air in the laboratory. With .c■.'iO, 
which is almost invariably the ease, more harm than 
good is done by applying the full correction. 

I lind it discouraging, to say the least, after 1 
have trained students to think logically on this 
subject, to .see the old fallacy cropping up again in 
.111 examination paper of repute. It will be objected, 
(lorhaps, that the treatment expected is that given 
in all the standard text-books (the new edition of 
Findlay’s " Practical I’hysicul Uhemistry " is an 
honourable exception), and that in any case the 
point is a minor one. 'To the.se I would reply that 
examiners should be exiieeted to point the way, not 
i to follow in the wake of ob.solesce.nt text-books ; and 
■I secondly, that the point, though numerically neg¬ 
ligible, forms excellent material for logical reasoning 
on the part of tlie. student, and that wo cannot expect 
him to be capable of clear thinking if his examiners 
.show by their questions that they do not rcriuirc it. 

I am, .Sir, etc., H.irold Huntiok 

OPTICAL ACTIVITY AND POLARITY THEORIES 

•Sir,—In a letter in your issue of December .') 
(|>. 1214), IVof. Peacock refers to some siigge.stions 
of mine relating to the above subject (./.f'..S., 11I24, 
125, 1121). He de.scribes my papi'r as one dealing 
with ip'uxnU pular effeds (a description ineonectly 


attributed to me) and states that the general polar 
effect of a substituent on optical activity had already 
been indicated by him in 1014 il’ror. CIk.w. Sor., 
30, 274). 

There is, however, no question of priority on this 
point. The jiolarity of a gioup has for long been 
as.sociatcd more or less delinitely with its acidic 
eharaetor, and the connexion between the inlluence 
of substitution on optical activity and ai iditv was 
already being developed at an earlier date liy Betti 
[Oazzdbi, loot) onwards). suinmaiv |)ublished 
by this investigator (Ibid., 10211, 53, 417) eontains 
the rotatory jiowers of thirty-six derivatives of an 
optically active ba.se and demonstrates the rcaiiaikably 
close parallel existing in this ea.se between the two 
jiropevties. I was unaware of the full I'xtent of 
this work until reeentlv. 

On my part, I have attenqited to show that the 
relative change in electrical tield following on sub- 
.stitution by simple groups can be deduced from the 
electronic theory. Anil that the jiiihn' ord.s so 
obtained expresses in certain ca.ses the influenee of 
the.se groups on optical activity anil other properties. 
From this standpoint a positive group such as NO 2 
will displace the rotation in the ojiposite .sense to 
a negative group such as OH. Further, if the 
rotation of a beir/.enoid eom|>ound is affected by 
ii positivai substituent in the order o - m, H : • p, 
the inlluence of a negative substituent .should he 
given by p m, H. :> o and via' 

These vdews are quite distinct from those inqilied 
by the jihrase • general polar effect ’ (see also 
J.C.S., 11124, 125, 2155, 215()) by which is usually 
understood the influence of the groups as deduced 
directly from their effect on acidity (compare 
Fliirscheini, J.C.S., ItKli), 95, 718; Itobinson, 
.Inn. Ecp., 1922, 98). Investigations being carried 
out in these laboratories ap()ear to eoniirm the 
existence of both these effects in optical activity.-- 
1 am. Sir, etc., II. ti. Bi le 

Chemistry Dept., 

University of Edinburgh 


PERSONAL AND OTHER ITEMS 

Sir William Alexaniler, who is at })rescnt in 
the United States, has ivsigned his position as ehair- 
man of the British Dyestuffs ('or|ioration, on account 
of increasing business and jiolitical aetiv ities. Lord 
Ashfield, whose activities in connexion with London 
transport arc w ell known, has resigned his Uoverinnent 
directorship of the Corporation to succeed Sir William 
Alexander as chairman and the Bt. Hon. .Sir Alfred 
.Mond has accepted nomination as Lord .Vshlicld's 
successor on the board. 

.Mr. T. V. Barker has been reappointed University 
Lecturer in Chemical Crystallogra))hy at Oxford 
for a further period of five years. 

The Chandler medal, given each year by Columbia 
University for services to science, has been awarded 
to Prof. E. C. Kendall, of the University of itfinnesota, 
who isolated the active constituent of the thnoid 
gland. 
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IW. Pascal, of file University of Lille, has pre¬ 
sented three pieces of apparatus used by Louis 
Pasteur to tlie Columbia University. The apparatus 
—two flask.s and a U-tube - will be placed on view 
in the Chandler Chemical Mu.seum. 

Sir John Wormald has rcsigneil his seat on the 
Board of Mes.sr.s. Matlier and Platt, after thirty-six 
years’ connexion with the firm. 

The Sootti.sh Society of Arts has awarded a Keith 
Prize, value f20, to Mr. I!.. MacLaurin for his paper 
on “ Carbonisation of Coal for Smokeless Fuel and 
Indastrial Cas.” An arvard of ,£8.') was also recom¬ 
mended for C. N. Kemp to continue his X-ray work 
on coal. 

I’ho (liemieal Department of the University of 
Maneho.ster has received a gift, from Miss E. M. Scott, 
of a portrait of John Dalton. 

Dr. J. Beillj', Assistant State Chemist to the 
Irish Free Stale, has Ixien appointed professor of 
ehemi.stry in University College, Cork (National 
University of Ireland), as successor to Prof. Dixon, 
M.D. 

Dr. K. Kdnig, who died on October 29, was the 
chief chemist of the Hochst Farbwerke and a well- 
known ivorker in photo chemistry. 'To him was due 
the develojunent of the Pinachrome and Pinatype 
processes of colour reproduction, and the production 
of eolour-.sensitising ilyes such as Pmaverdol and 
Pinachrome for yihotographic plates, as well as of 
the photographic desensitise!' Pinaeryptol. 

Atomic and Molecular Structure 

The fourth of a scries of public lectures on “ Atomic 
and Molecular Structure ” was given on November 26 
by Dr. J. D. Main Smith, in the Chemistry Depart¬ 
ment, Birmingham University. The lecturer out¬ 
lined a now and comprehensive system of classifica¬ 
tion for simple and complex, and organic and inor¬ 
ganic compounds generally, and indicated that 
modern problems of isomerism and optical activity 
necessitated the classification of compounds according 
to stereo-chemical conceptions. 

It was .shown that Werner's co-ordination theory, 
in which molecules are regarded as spatial com¬ 
plexes consisting of atoms closely bound to a central 
atom, furnished a comprehensive basis for the 
general cla.saillcafion of chemical compounds. Four 
main types of compounds were distinguished charac¬ 
terised by the co-ordination numbers 2, 3, 4 and 0, 
and no others, each type being divisible into sub¬ 
types, according to the maximum number of atoms 
in a plane, ami further subdivided according to 
whether or not the atoms are or are not in cyclic 
structures— ie, whether the central atom is or is 
not combined with chelate groups. The types were 
further classified according to the number of chelate 
groups per central atom, and illustrative examples 
were drawn from every sort of chemical compound. 

The spatial conceptions involved in the classifica¬ 
tion were shown to afford simple explanations of 
general and optical isomerism, and it was suggested 
that optical activity is simply due to the rotation of a 


plane wave on reflection by atoms, the rotation bfinaW 
in a preferential direction when atoms are arranjuud 
asymmetrically. 

The co-ordination theory was shown to lead to a.,,, 
exact knowledge of the structure of molecules and 
the superficial features of the structure of atoms. 

Pulp and Paper in Canada 

The preliminary report of the pulp and paper 
indxistry for 1923 recently issued by the Forest Pro¬ 
ducts Braiich of the Dominion Bureau of Statistics 
indicates that the industry has made another advance 
in its recovery from the unsatisfactory conditions 
three years ago. From the time of its establishment 
in Canada in 1803, until the post-war depression of 
1921, paper-making showed a steady increase. There 
was a heavy falling-off in 1921, 1922 was a period of 
readjustment, but with increases in several lines, 
and 1928 shows a total increase. If the net value of 
production for the entire pulp and paper industry be 
considered as the sum of the value of (1) pulpwood 
exported ; (2) pulp made for export, and (3) paper 
manufactured, then the totals for the years 
mentioned stand as follows : 1920, $230,199,717 ; 
1921, $157,426,587 ; 1922, $162,209,711 ; 1923, 
$183,260,218. The total capital investment of 
$417,611,678 represented an increase of 9-6 per cent, 
over 1922. The total number of employees was 
29,179, as compared with 25,830 in 1922, and the 
total pay-roll $38,306,157 as compared with 
$32,918,955. The Province of Quebec maintained 
the lead on the production of wood-pulp, the value 
of which was no less than $60,265,367. This Pi-ovince 
also led in the production of paper veined at 
$58,1566,143. 


PRESENTATION OF PROFESSOR 
SMITHELLS’ PORTRAIT TO THE 
UNIVERSITY OF LEEDS 

The presentation to the University of Ixieds of the 
portrait of Prof. Arthur Smithclls, C.M.U., D.Sc., 
F.R.S., who resigned in 1923 the chair of chemLstry 
which he had held in the University and in the York¬ 
shire College for thirty-eight years, took place on 
November 26. The chair was taken by Mr. E. 
George Arnold, Pro-chancellor of the University, 
and the presentation was made by Mr. A. O. Lupton, 
treasurer of the Smithells' F’uiid, who was lYo- 
chancellor of the University during most of the period 
of Prof. Smithells’ tenure of the chair of chemistry'. 
Prof. Cobb, speaking on behalf of the subscribers 
to the fund, said it wa.s impossible to enumerate or 
even to summarise the valuable services which Prof. 
Smithells had rendered inside and outside the Univer¬ 
sity in so many ways. Even confining himself to 
University activities it would bo impossible to deal 
with them at all adequately, and to do justice to him, 
without telling the story of the Univcrsit 3 ', so inti¬ 
mate had been his connexion with all the main 
features in its development. The record of Professor 
Smithells as the head of the chemical department 
of the University, which had grown so much under 
his care, was one of which any man might be proud. 
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■ flufttos were doing excellent work all over the 
I land its reputation had gone steadily upwards. 
I m work had meant much more than all that. 
t JSe a great step forward when it was decided to 
no stone unturned in making Leeds a centre of 
Tniversity education, but it was important to bear 
n mind that what was done at that time was 2 iot 
imply to institute another University, but a new' 
:ind of University, in which not only should 8ei(aice 


inunity and to the University also. It had meant 
bringing together ]:eople who, unfortunately, had too 
much come to regard thenisel\'<*s as having very 
little in common, and to <lo it. thfimughly required 
the exercise of very sjjecial gift.s in <lealing w ith men 
and affairs. It had, however, been done, and the 
story of this achievement could not be told without 
prominence being given to the grtat j'art played in 
this development by Prof. iSniitludls Ko one liad 



By Fiddi'^^Watt^ B.A. 

Prof. A. Smlthells, C.M.G., D.Se., K.R.S. 


fcve a place of honour bvit where a Faculty of Tceh- 
■ology should bo included, ranking along with Arts, 
fcience and Medicine, and living in closest union 
with them. This was baspd upon an essentially new' 
nea that the principles operative in industrial j)ro- 
pCHscs so important in this country, could be made 
fitting subjects for university study, training, and 
Ksearch, if they wore only treated in the proj)er way. 
It was a bold policy and made the institution of the 
University very much of a pioneriring venture, but 
its success had meajit much to the industrial com- 


8]ioken more strongly, however, than Prof, himithells 
hiinself on the impcitance of the lay element in the 
Ifnivensity. In closing. Prof. Cobb spoke of the 
unique position that Prof. Smithells had held in the 
Univemity for so many years in relation to the stall 
and (Students. Nobody, he thought, had been the 
repository of more confidences. Nobody had been 
so much called upon for advice or had been at mcirt; 
pains to give it to the best of his ability, draw ing upon 
a rare faculty of judgment and a w ealth of experience 
for the purpose. 
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REVIEWS 

Stickstoki rNDl'sTHiK. By Bruno Wakskr. (Tech- 
iiisclio Kortschrittsluirichtc, Band V). Pp. viii+ 
I2H. Dresden and Lrnpzig : Theodor Stein- 
kopff, I!)24. Prico 4 marks. 

Dr. Waeser's small monograph gives a condensed 
and usefid aeeonnt of tlio present po.sition of the 
Nitrogen Indnsirv, including (,‘hile nitre and by¬ 
product junmonia. It is mainly a serie.4 of brief 
abstracts, with fairly eoinph'ti: references to the 
litoratun! and to patent specifications, with useful 
statistics, and presents a largo amount c)f information 
in small comiiass. 'The index is too brief to be 
really useful. The information given in the book 
does not go beyond wdiat is already known in this 
country, l)ut one or tw-o points of interest may bo 
noted. 'There has been no production of importance 
by the llaiisser process, and the processes of Burk- 
heiser and Pidd for the I'eeovery of sulphur In gas by 
Convention into ammonium sulphate, after long runs 
on large si^ale o))ei'ation, have given no important 
results. 'The Polzenius method for the production 
of eyanamid is used oidy to a very limited extent, 
t.iement can be made satisfactorily from eyanamid 
mud. Atlention is directed to the estimated loss 
of ODO.dOO tons of potassium nitrate annually in 
Chile. The synthetic production of ammonia is well 
treated, and the results of the Claude, Casale, and 
Fuser proces.ses are given, 'To those who have not 
kept in touch with the important developments in 
nitrogen fixation since the war. Dr. Waescr's book 
will be found n.seful. .1. B. Pahtincton 

'Tub Enbarobi) Cau.endkr Steam Taiiles. By 
Prof, H. L. Callender. Pp. .80. London : 
Edwin Arnold and Co., 1924. Price 7s. Cd. net. 

'The publication of this neat and well-printcal 
edition of Prof. Callender’s Steam Tables, now 
extended in Fahrenheit units to 2000 lb. pet square 
inch pressure, and with superheat up to 10tK)° F. 
temperature, is an indication of the enormous 
advances that have been made in the science of 
steam generation during the past few years. The 
ordinary steam tables hitherto available in Great 
Britain have generally ceased at about 250 lb. per 
square inch absolute because there was no use for 
further data, and until quitf; recently the maximum 
power station conditions were about 200 lb. gauge 
pressure and 000^ F. superheat temperature, most 
chemical work.s, for example, using at the present 
time less than IfW lb. To-day 35()lb. and 700°F. 
is eom])aratively common practice for super stations, 
the North Tees station is working at 475 lb., 
the Crawford Avenue station at (.Tiicago, now being 
completed, will be 550 lb., and several experi¬ 
mental boilers both in the United States and Ger¬ 
many are built for 800—12001b. gauge pressure. 

Further, the “Atmos” boiler of Blomquist in 
Sweden works at 15001b., so that much enlarged 
steam tables are imperative. It seems a pity, 
however, that the present book of Prof. Callender’s, 
excellent though it is, stops short at 2000 lb. and is 
restricted to the Fahivnheit ligures only. 'The 
"Benson” coil steam generator, for example. 


operates at 3200 lb. pressure, that is the actu.<atO 
■' critical ” temperature, and in order to study euoh(„(]i 
conditions the British engineer or chemist has still 
to purchase American or German steam tables.^ 
However, it is understood that Prof. Callender k^'- 
prepared to extend his book and to add the centigrade 
figures when there is “sufficient demand to justify 
publication.” It is to be hoped, therefore, this will 
be forthcoming, for the present volume is certainlyr 
a necessity on the shelves of a very wide circle of- 
technical readers and students, especially as tho 
ligures given for saturated steam are extended to ai 
vacuum of 29-5 in. with O-OS in. divisions for the 
lower figures. 

COMPANY NEWS 

POWER-GAS CORPORATION 

'Tlic report for the year ended Sej>temlH‘i' ;{(•, 1924, 
states that a substantial volume of orders has been 
obtained, espcoially towards the end of the year, the 
financing of which, together with the .settlenumt of 
liabilities for taxation, make it advisable that the 
resources of the company should be conserved. 'Tim 
profit, after crediting the amount ti’ansferred from 
taxation reserve, was tl2,l98 (tl4,l97 last year), 
whieh, together with £11,070 brought in, makes 
£23,208. Tim sum of £2000 lias been placed to 
reserve, carrying forwiu'd £21,208. 

PEACHEY LEATHER PRODUCTS, LTD. 

Tim Ut. Hon. Lord Daryngton, P.C., jwe.sided 
over the first ordinary general meeting of tliis 
company which was formed in 1923 to work the 
Peachey process for the cold vuteuiiisation of ruliber. 
Altliough there bad been some delay in eomplefing 
the plant, the works were fully employerl early this 
year, producing between 1500 to 2000 yards per 
day of leather cloth. The decision not to iihme 
any material on the market until a large stock in 
all colours and ((ualilies was accumulated had 
proved unw'ise, as the requirements of the market 
should have heen fully tested first, 'The want of 
uniformity in the material was thought to lie dim 
largely to Ihe use of too large a vulcauiser, and it 
was found that the vulcanising process then operating 
had a weakening effect of a serious iiature iqion 
the fabric liacking. It was therefore decided to 
discontimie sales until that defect had been eliminater 
They had snffieient raw materials in stock to las 
for from four lo .six months, and although it w 
imjKissihle to state what their reipiireineiils won 
be, they did not expect to he in full production 
till' next few montlis. Satiqiles of ttie experiment 
jirodimt luwl lieen shown to many leading fin 
and the (lompany were satisfied with the reeept 
given to their material and were eoiitidtuit that th 
sales would develop with considerahh' rapidi 
Agents were in every country in the world ready 
to push the sale of their jiroduets when the improve¬ 
ments had been completed. The major difficulties 
had now heen solved, and an early production off 
the standard lines of maimfacture, whieh wouldl 
eomjiete favourably will) any other leather cloth! 
on the market, might soon lie ex]ieeted. In order! 
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O ilisp the space in tlieir works not retpiired for 
lanufactiire of their liasie product, tiie coni])iiny 
in negotiation for the niamifa<diire, of .side- 
including overshoes for Shoeina(!S. Jdd., and 
jrnring of i)roofed fabrics for the Te.xtile Company. 

PAN DE AZUCAR NITRATE CO.. LTD. 

T'he twenty-third annual gtaicral meeting t(H)k 
place on November 27, the Rt. Hon. I.or<l Hunsdon 
(chairman) presiding. The accounts for tlie year 
under review showed a gross profit, of £.‘t!),H)2. 

I The sum of £10,472 was debitcal for dejireciation, 

[ £4(K)0 reserved for taxes and lauidon exiKuises anil 
sundry charges came to £4;172, of which £)()(i7 
' was for interest on the purchase |)rice of new grounds, 
acquired by the company in February, 1024. Tlie 
net jirofit was £20,317, which, together with £30,402 
brought forw’urd from last year makes a total of 
£50,800. The results for the year's working were 
considered satisfactory, and the dividend of 20 jier 
<;ent. for the year was 5 per cent, in excess of 
that paid in any of the three previous years. Residts 
obtained from the new grounds were fulh' up to 
<'xpectation, and the investment was of considerable 
value, (.'o-operation in propaganda was urged 
between makers of all nitrogenous products. There 
was a slight improvement in the trad<; in nitrate 
of soda, the world's consumi>tion for the ys'ar to 
• lime 30, 1!)24, being 2,100,000 t., against 2,1(10,000 t. 
for the previous year and 1,545.000 t. for 1022. 
Sales for the eurrent year had been satisfactory 
.so far, the Produeera’ Association having sold 
1,830.(KK) t. for shipment from duly 1, 1024, to 
.May 31, 102.5. Future pros^iects wen^ considered 
satisfactory, although it shoidd be remembered 
that there was likely to be a considerable, increase 
in the output of sulphate of ammonia, both from 
synthetic plants and as a hy-product, but the world 
demand for fertilisers could be extiected to inerea.s(> 
considerably as time went on, and it was not im¬ 
probable that the whole iirodiietion of nitrogenous 
substances would be needl'd. 


LONDON NITRATE CO. 

.V final dividend has been recommended of 121 
per (S’lit., tax free, making 20 ])er cent., ta.x free, 
for the year, eomjiared with 12.1 ])(‘r cent , for l!)22 23. 
It is proposed to place £.50,(100 (against £30,(ICO) 
kir> rc.serve for nslempfion of debentures, leaving 
B11,!>!)2 to lie carried forward, compared wifli 
M().4I8 las( year, 

■ CONSETT IRON CO. 

^HiVn interim dividend of (id. per share on the 
^^Binary .shares, le.ss t.ix, has been declared, as com- 
lU^t * '^I'ore in Ifccember last, wliioli 

paid tax free, the full dividend for the year 
jJBplling 7| jier cent. In October last a further 
«,(KK),0(K) six per cent, di'benture stock was placed, 
ranking at the .same rate with existing stock of 
£1,500,000. 


MIDLAND BANK LIMITED 

The Midland Bank, Ltd,, announces that .\li> 
A. T. .Jackson, formerly an assi.stant general manager, 
ha,s been appointed a joint general manager. 


MARKET REPORT 

Thu Market Report U compiled from apeoial information 
raooived from the Mannfacturcra concerned. 

Vnlets otherwise stated the prices qitoted below cover fair 
qtmntities fic( anl naked at sellers' works. 
GENERAL HEAVY CHEMICALS 
.\i:etii: .\ciil, lO'b, (ci'll. .. £21 lO.-. )n-r (.,M. 

Acid, Boric, Commercial— 

Oryat. .. .. .. £43 per ton. 

Powder.. .. .. £47 per ton. 

.\i'id Hy.lroftd.n'ic .. Ils. (id. (is. prr ci.rlM.y d < 1 ,, 

according to purity, strength 
and locality. 

Acid Nitric 80*'j'w. .. £21 10s.—£27 per ton makers’ 

works, according to district 
and quality. 

Acid Sulphuric .. .. Average National prices f.o.r. 

niakors’ works, with slight varia¬ 
tions np and down owing to 
local considerations : 140® Tw., 
Oude Acid, 66s. per ton. 188* 
'Tw., Arsenical, £6 lOs. per ton. 
168° Tw., Non arsenical, £8 ISa. 
per ton. 

Ammonia Alkali.. .. £0 16s. per ton, f.o.r. Special 
terms for contracts. 

Bleaching Powder .. SjMit £11 d/d.; Contract £10 d/d. 
4 ton lots. 

Bisulplate of Lime .. £7 10s. per (on, iiacliugos extra. 
Borax, Commercial— 

Crystal.. .. .. £26 per ton. 

Powder.. .. .. £20 jier ton. 

(Packed in 2.owt. Iiags, carriage 
paid any station in Great 
Britain.) 

i'.ili-intn i'ldori.le (.Solid). . £.7 12.-. (id. to £.". 17,-. (id. per ton, 
.■inriii'-ie |.itid. 

Copper Sulphate .. .. £26 per ton. 

Methylated Spirit 64 o.p.— 

Industrial .. .. 2s. 7d.-- 2s, 1 Id. per gallon, accord¬ 

ing to (pmntity. 

Mineralised .. .. 3e. 8d.—43. per gallon, according 

to quantity. 

Nickel Sulphate .. .. ^ £38 per ton d/d. Normal buei- 

Nickel Ammon. Sulphate j ness. 

Potash Oaustio .. .. £30—£33 per ton. 

Potass. Bichromate .. 6fd. jier ll>. 

Potass. Chlorate.. .. 3d.—4d. per lb. 

Salammoniao .. .. £32 per ton d /d. 

Salt Cake.. .. .. £3 10s. per ton d/d. 

Soda Caustic, solid .. Spot lots: delivered. £16 17s. 6d. to 

£19 7s. Od. |>er ton, according to 
strength. 208. loss for contract*. 
S.mI.i ('I'vstals . . . . £.') £.7 .7.s. p.-r (on ex railway 

de|>ot8 or porta. 

Sod. Acotote 97/98% .. £24perton. 

iSod. Bi<'.n’b.mat.'(r.-(in. cl) £10 l(is. p. r ton. earr. I'aid. 

Sod. Bichromate.. .. 4)d. pcrib. 

Sod. Bisulphite Powder 

60/62%.. .. .. £17—£18 [icr ton, according to 

quantity, f.o.b., I-owt. iron 
drums included. 

Sod. Chlorate .. .. ,3<1. per lb. 

Sod. Nitrate refd. 96% .. £13 53.—£13 10s. per ton ex 
Liverpool. Nominal. 

.‘'t.'d. Sulphide i .ine. ,-.)lid 

Oti/tia . . . . .\b..ut £16 per ton d/d. 

-Sod. -Snlpbirle .'ryat. .. £0 .7s. per ton d.'d. 

Sod Sulphite, Pea Cryat. £15 per ton f.o.r. I.ondon, 1-cwt. 

kegs included. 

RUBBER CHEMICALS 
Antimony sulphide— 

Golden .. .. .. 6Jd.—Is. 2d. [ler lb., according to 

quality. 
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Antimony sulphide— 

Orimson .. ..Is. 4d.— Is. Od. per lb.» according 

to quality. 

Arsenic, Sulphide, Yellow la. lid. per lb. 

Baryta .. .. .. £3 lOa. to £0 15s. per ton, accord* 

ing to quality. 

Cadmium Sulphide .. 3s. Od.—4s. per lb., according to 
quantity. 

Carbon Bisulphide .. £30—£33 per ton, according to 
quantity. 

Carbon Black .. .. 7d.—TJd. per lb. ex wharf. 

Carbon Tetrachloride .. £60—£65 per ton, according to 
quantity, drums extra. 
Chromium Oxide, green.. Is. 3d. per lb. 

! 6d.—9Jd. per lb. Demand very 
brisk. Prices likely to remain 
steady owing to firmness of 
rapeseed oils. 

Lamp Black .. .. £48 per ton, barrels free. 

Lead Hyposulphite .. 7^d. per lb. 

Lithopone, 30% .. .. £22 lOs. per ton. 

Mineral Rubier Rub- 

pron . .. .. £16 fis. per ton f.o.r. London. 

Sulphur .. .. .. £10—£12 per ton, according to 

quality. 

Sulphur Precip. B.P. .. £50--£65 per ton, according to 
quantity. 

Sulphur Chloride .. 4d. per lb., carboys extra. 

Thiocarbanilide .. .. 2 b. 6d. per lb. 

Vermilion, pale or deep .. 5s. Id. per lb. 

Zinc Sulphide .. .. 7|d.—Is. 8d. per lb., according to 

quality. 

WOOD DISTILLATION PRODUCTS 
Acetate of Lime— 

Brown .. .. .. £11 5s. 7 >er ton, and upwartla. 

(iroy .. .. .. £14 lOs.—£15 fwtr ton. Finiier. 

Liquor.9d. per gall. 32® Tw. 

Chareoal .. .. .. £7 5 h.—£ 9 per ton. according to 

grade and locality. Dciuand 
brisker in many localities. 

Iron Liquor .. .. Is. 7d. per gall. 32® Tw. 

Is. 2d. ,. „ 24®Tw. 

Red Liquor ., lOd.—Is. per gall. 14/16®Tw. 

Wood Creosote .. .. 28. 9d. per gall. Unrefined. 

Wood Naphtha— 

Miscible .. .. 48. 9d. per gall. 60% O.P. 

Solvent .. .. 6a. 5s. 3d. jK‘r gall. 40% O.P. 

Firmer. 

Wood Tar .. .. £4 lOs.— £5 10s. |)cr ton. Demand 

Kluek anct slocks Ix^ing heM. 
Brown Sugar of Lead .. £42 per tom Steady market. 

TAR PRODUCTS 

Acid Carbolic- 

Crystals .. .. 6Jd.—6(1. per lb. Quiet. 

Crude CO’s *• ..Is. 7d. - Is. 9d. per gall. Market 

quiet but fairly steady. 

Acid Creaylic, 97/90 .. 1«. lid.—2s. Id. per gall. Fair 

business. 

Pale 95% .. ..Is. 8d.—Is. lid. per gall. Not 

inucli business. 

Dark .. .. .. Is. 7d»—)s.9d.per gall. Marketdull. 

Anthracene Paste 40 %.. 4d. {)er unit per cwt. Nominal 
price. No business. 

Antliraoene Oil— 

Strained .. .. OJd.—7id. per gall. Small demand 

Unstrained .. .. 6d.—Ojti. per gall. 

Pric*‘s advanced ; bU[)j)lies very 
Benzole— sca^^•(^ 

Crude 65’8 .. .. 9d.—Hid. per gall, ex works in 

tank wagons. 

Standard Motor .. Is. 4id.— Is. 6d. per gall, ex works 
in tank wagons. 

Pure •. .. ..Is. Oid.—Is. lid. per gall, ex 

works in tank wagons. 


Toluole—90% .. ..Is. SJd.—Is. 7d. per gall. 

inquiry. , 

Toluolo- Pure .. ..Is. 7(1. Is. 9d. fwr gall. SbiadyJ 

demand. 1 

Xylol—Coml, .. .. 28. 3d. per gall. 

Pure .. .. 3s. 3d. per gall. 

Creosote— 

Oresylio 20/24% .. 8(1.- SJd. per gall. More in(iuiry. 

Middle Oil .. .. i' oid.—Oid. j)or gall., according to 

Heavy Oil .. .. s quality and district. Market 

Standard Specification (, firmer. Steady demand. 

Naphtha— 

Solvent 90/160 .. Is. 3d.—Is. 4d. per gall. Demand 

good. Higher prices probable. 
Solvent 90/190 .. Hid,—Is. Id. per gall. Demand 

maintained. 

Naphthalene Crude— 

Chca{)or in Yorkshire than Lancashire. Demand rather 
better. 

Drained Creosote Salts £3—£5 per ton. Steady but 
qxiiot. 

Wliizzed or hot pro.s.s(Hl £0—£9 per ton. No busineaa. 
Naphthalene— 

Crystals end Flaked .. £12—£16 per ton, according to 
district. 

Pitch, medium soft .. 47s. 6d.—-00s. per ton, according 
to district. Plenty of inquiry. 
Prosi^ects brighter. 

Pyridine--90/160 .. 18s. 6d.- 19s. jkt gull. St^'ody 

business. 

Heavy - .. Hs. fid.—12s. per gall. Sb'ady. 

INTERMKDIATES AND DYES 
Hu.siness in dyestuffs ha.s boon maintivinod but without 
further improvement. 

In the following list of Intermediates delivered prices 
include packages except whore otherwise stated. 

A(;etic Anhydride 95% .. Is. 7d, |>or lb. naked. 

AoidH.3&. lOd. per lb. 100% basis d/d. 

Acid Naphthionio .. 2 h. 2d. per lb. 100% basis d/d. 

Acid Neville and Winther 5s.8d.perlb. 100%baai8d/d. 

Acid Sali(;ylic‘. tecli. .. Is. Id. per lb. Oood demand. 

Acid Sulphanilic .. 9d. per lb. 100% basis d/d. 

AhmiiniumChlorid(suiihyd.lOd. pt^rlb. d/d. 

Aniline Oil .. .. 8d. per lb. naked at works. 

Aniline Salts .. .. 8 Jd. por lb., naked at works. 

Antimony Pentachloride Is. per ib. d/d. 

Benzidine Base .. .. Ss. lOd. per lb. 100% basis d/d. 

Benzyl Chloride 95% .. Is. Id. per lb. 

p-Chloraniliue .. .. Ss. perlb. 100% basis. 

p-Clilorphenol .. .. 48. 3d. per lb. d/d. 

o-Cro8oI 29/31® C. .. 34<1.—4d. per 11). Easier. 
m-Creaol 98/100% .. 28. Id.—28. 3d. per lb. Demand 

moderate. 

P'Cresol 32/34® C. .. 2a. Id.—28. 3d. per lb. Demand 
moderate. 

Dudiloraniline .. .. 2s. 3d. per lb. 

Dfchloranilinc S. Acid .. 2s. 3d. [tor lb. 100% basis. 

P'Dichlorbonzol .. .. £85 per ton. 

Diethylaniline .. ..4s. 3d. per lb. d/d., packages 

extra, returnable. 

Dimethylaniline .. .. 28. 2|d. per lb. d/d. Drums extra. 

Dinitrobonzeno .. .. 9d. per lb. naked at works. 

Diiiitrochlorbonzoi .. £84 10s. i>cr ton d/d. 

Dinitrotoluono—48/50® C. 8d.—9d. per lb. naked at works, 
66/68® C. Is. 2d. per lb. naked at works. 
Diphenylamine .. .. 28. lOd. per lb. d/d. 

G. Salt.2s. 3d. per lb. 100% basis d/d. 

Monochlorbenzol.. .. £63 per ton. 

a*Naphlhol .. .. 23. 4d. per lb. d/d. iiCllltlOS. 

^-Naphthol .. .. U. per lb. d/d. uotioll off 

a-Naphthylamine .. Is.3Jd. perlb.d/d. loli vvouldj 

^-Naphthylamine ,, 4 b. per lb. d/d. ithor clothl 

m-Nitraniline .. .. 4a. 2id. per Ib. d/d. ‘ order) 
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«• • 

Jmnfene 
.-Nitrochlorb^azol 
Nitronftphthalone « 

b-Nitropheno! 
^•NitrO'O-amidO'phenol 

! M-PhenyJene Diozmn* . 
p.Phenylene Diamme 
R. Salt 


} Sodium KaphUiionata 

I O'Tolui'lino 
p-Toluidine 
m*Toluylene Diamine 


2i. 2id. per lb. d/d. 

5^.—5|d. per lb. naked at worka. 
28, 3d. i)er lb d/d. 
lOd. per lb. d/d. 

Is. 9d. per lb. 100% basis d/d. 
4b. 6d. per lb. 100% banis. 

48.. per lb. d/d. 

lOs. per lb. 100% basis d/d. 

28. 4d. per lb. 100% basis d/d. 
2s. 2d. per lb. 100% basis d/d. 
lOd. per lb. nake<l at works. 

28. lOd. per lb. naked at works. 
48. per lb. d/d. 


PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 


Acid, Acetic 80% B.P. 
Acid, Acetyl Salicylic 

i Acid, Benzoic B.P. 
Acid Boric B.P. .. 

} Acid, Camphoric.. 

' Acid, Citric 


.. £45 per ton, ox wharf London, in 
glass containers. 

.. 3s. Id.—38. 3d. per lb., according 
to quantity. Sales steady. 
Price firm. 

.. 2s. 6d. per lb. 

.. Cryst. £5l per ton. Powder £55 
per ton. Carriage paid any 
station in Great Britain. 

.. IPs.—21 b. per lb. 

.. la. 3Jd.--ls. 5d. per lb., Ics-s 5%. 
Increased demand. 


I Acid, Gallic .. .. 2s. 9d. i>cr lb. for pure cry.'jtul iu 

1 cwt. lots. Easier. 

/A(U<1, Pyrogallic, Oryst. .. 7s- per lb. Kesublimed quality 
I per lb. Market firm. 

iAcid Salicylic .. Is. 6d.—Is. 7d. per lb., according 

i to quantity. 

f Acid, Tarmic B.P. .. 23. lOtl. per lb. Quiet steady 
f demand. 

^ Acid, Tartaric .. .. la. per lb., less 5%. 

Amidol .. .. .. 9a. per lb. d/d. 

Acetanilide .. .. I.h. lOd.—29. per lb. More en- 


Amidopyrin 
Atnmon. Benzoate 

Ammon. Carbonate B. 
Atropine Sulphate 
Barbitono.. 

Benzonaphthol .. 
Bismuth Carbonate 
,, Citrate .. 

„ Salicylate 
„ Subnitrate 


• Borax B.P. 


IBroinides . 


^ Arnmunimn 
: PotiiHsium 

Sodium.. 
Calcium Lactate 


Cliloral Hydrate .. 
Chloroform .. 
Formaldehyde 


phoaphates— 

'l la Wf' 
lias bcol 



quiry. 

.. 14.S. Od. per lb. 

.. 3a. 3d. -38. 9d. per lb. according 
to quantity* 

P. £37 per ton. 

.. 128. 6d. per oz. for English make. 

.. 138. 9d. per lb. Slightly lower. 
Quiet steady demand. 

.. 5s. 3d. per lb. spot. 

.. 8fl. 6d.—10s. Gd. per lb. 

.. 8s. Gd.—10«. Cd. „ 

.. 8s. Od.—lOs. Od. „ 

.. 78. 7d.—90. 7d. 

According to quantity. Prices 
rotjcntly reduced. 

.. Oryata! £29, Powder £30 pw ton. 
* Carriage paid any station in 
Great Britain. 

.. Market very firm. Prices uiujt'r- 
tain. 

.. 29. Id. per lb, 

. . Is. lOd. |>or lb. 

. . Is. lid. lb. 

. . la. Gd.— Is. 8d. per If)., accoeding 
to fjuantity. Fair deniaiul and 
steady market. 

.. 48. per lb. 

.. 29. Gd. per lb. for cwt. lota. 

.. £48—£49 per ton in barrels, ex 
wharf Loudon. Suppli<'a exceed 
demand. 

Fair business passing. 

and 

.. 78. per lb. 

.. Ss. 9d. per lb. 


Glycerophosphates— 
Magnesium 
Pota^ium, 50% 
Sodium, 60% .. 
Guaiaool Carbonate 
Hexamiiie 


9a. per lb. 

3s. Gd. i>er lb. 

2h. 6d. „ 

Os. Gd. per Ib. 

3h. ].)or lb. for bold cry^ntal. Powder 
sligfitly less. 


Flomatropino Hydrobro* 

mide .. .. .. 258.—3(J.s. p'r oz. 

Hydraetine hydrochlor .. English make offered, 120s. per os. 
Hypophosphites— 

Calcium .. .. 3s. Cd. per lb., for 28 lb. lots. 

Potassium .. ,. 48. Id. per lb. 

Sodium .. .. 46. ,, 

Iron. Ammon.Citrate B.P. le. lid.—2s. 3<1. per lb. Price 
recently ix^dueed. 


Alagnositun Carbonate— 
Light Commercial 
Light, pure 
Magiroaium Oxide— 

Light Commercial .. 
Heavy Commercial 
Heavy Pure .. 


£3G per ton net. 

£40 {MU- ton. 

£75 per ton, leas 24 %. 

£26 per ton. leas 24 %. 

28.—28. 3d. i)er lb., according to 
quantity. Steady market. 


Menthol— 

A.B.R. rocryst. B-P^ 
Synthetic 


Mercurials 
Red oxide 
Corrosive sublimate 
White procip. .. 
Calomel 

Methyl Salicylate 
Methyl Sulphonal 
Motol 

Paroformaldohydo 

Paraldehyde 


678. per lb. for JX)ceml>Gr delivery. 
2Gs.—353. per lb., according to 
quantity. English make. In* 
creasing demand. 

Market very quiet. 

68. 2d.—68. 4d. per lb. 

Ss. 6d.—3 b. 7d. ,, 

40. Od.—48. 8d. ,, 

38. lOd.—4e. ,, 

la. 9d.—28. per lb. 

22s. Gd. per lb. Slightly wealmr. 
1 Is. per lb. British ina^. 

29. 8d. per lb. for B.P. quality. 

Is. 2d.—Is. Gd. i)or lb. in free 
bottles and cases. 


Phenocetin .. .. 59. Od. per lb. 

Phenazone .. .. Gs. lOd. per lb. 

Phenolphthaloin .. .. 5s. Od. per lb. for cwt. lots. Supply 

exceeds demand. 


Potass. Bitartrate— 
99/100% (Cream 
Tartar) 

Potass. Citrate .. 
Potass. Ferricyanide 
Potass. Iodide *, 

Potass. Metabisulphito 


of 

.. 84s. f>er cwt., leas 24% for ton lots. 
,. Is. lOd.—2s. 2d. per lb. 

.. Is. 9d. per lb. Quiet. 

.. IGs. 8d.—178. 5d. per lb., accord¬ 
ing to quantity. Steady market. 
.. 74d. per lb., l*cwt. kegs included. 


F.o.r. l>ondon. 

74d. per lb. spot. Forward 
prices liiglier. 

2s. 3d.—2a. 4d. per oz., in lOO oi. 

tins. Steady market. 

5s. per lb. in fair quiuitities. 

Supplies excee<l dtunand. 

G3s. per lb., in 60-lb. lots. 

3s. Gd. per lb. for cwt. lots 
Slightly lower. Limited deman d 
98. per lb. for satisfactory produot* 
light in colour. 

26. Gd. pur lb. Supplies of good 
quality now available. 

Sod. Citrate, B.P.C., 1923 Is. lid,—2s. 2d, per lb., according 
to quantity. 


Potass. Permanganate 

Quinine Sulphate 

Resorcin .. 

Saccharin 

Salol 

Silver Proteinate.. 
Sod. Benzoate, B.P. 


Sod. Hyposulphite— 

Photographic .. .. £13—£15 per ton, according to 

quantity, d/d. consignee’s sta¬ 
tion in 1-cwt. kegs. 

Sod. Metabisulpliite cryst, 378. Gd.—-GGs. per cwt., nett cash. 

according to quantity. 
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8od. Nitroprusaide 

Sod. Potass. Tartrate 

16s. jw lb. 

(Rochelle Salt) 

Sod. Salieylate . . 

75a.—828. 6d. per cwt., according 
to quantity. Quiet market. 
Powder 2s. Id." Jis. 3d. j>er lb. 

Crystal at 2s. 2d. - 2s. 4d. per lb. 
Flako 2s. lid. per lb. Strong 



deinamb Market firm. 

Sod. Sulphide— 


Pure recryst. .. 

Is. 2d. per Ib. 

Sod. Sulphite, anhydrous £27 lOs. per ton, inuiimuni 5-ton 


lota, ijKTeosijig according to 
quantity, l-cwt. kega included. 

Sul[)hona).. 

14.S. 0(1. per U>. Littlo demand. 

Tliymol .. 

18a, per Ib. Firmer market. 

PERFUMKKY CHEMICALS 

Aeet«q)h<‘nouo 

11.^. 3d. per lb. 

AuViepine . . 

I3>. bd. .. 

Amyl A(u5tale 

Amyl Butyrate . . 

3s 

6.S. Od. 

Amy! Salioylato .. 

38. 3(1. 

An«thol (M.R 21/22“ 0.) As. 6(1. 

Benzyl Acetate froui Ohio- 


line-free Benzyl Alcohol 2 h. 9d. «, 

Benzyl Alcohol free from 
Chloriiio 

Benzaldohyde free from 

2s. 9d. ,, .Again rlu’ijpiT. 

Chhirine 

3s. 3(1. 

Benzyl Benzoate.. 
Cinnamic Aldehyde— 

38. 6d. 

Natural.. 

ISs. Od. ,, 

(oumurin.. 

17s. 9d. ,, .Again cheaper. 

CitoiH'llol .. 

20s. ,, .Again ilcarer. 

Citral . 


Ethyl Cinnamate 

128. 6d. „ 

Ethyl Phthakte .. 

3a. 

Eugenol .. 

lOs. TmL „ 

Geraniol (Palmarosa) 

33s. 6d. 

Goraniol .. 

I2s. fid.—-20s. per lb. 

Heliotropine 

68. 9d. pi^r lb. 

leo Eugonol 

169. 

Linalol ex BoU de Rose.. 

268. 

Linalyl Acetate .. 

2«k. 

Methyl Anthranilato 

UVs. 

Methyl Benzoate.. 

5s. „ 

Musk Ambrotto . . 

50.S. 

Musk Xylol 

Ua. 

Nerolin 

48. od. „ 

Phenyl Ethyl Acetate .. 

15a. Od. 

Phenyl Ethyl Alcohol .. 

10a. 

Rhodinol . . 

50s. ,. .Again eheaper. 

Safrol 

la. lOd. „ 

Terpineol. 

2a. 4d. ,, 

Vanillin .. 

25s. Od. 

ESSENTIAL OILS 

Almond Oil, Foreign 


S.P.A. 

!S«. 6d. p«)r lb. 

Aniso Oil 

215 . lOd. per lb. 

}5crgamot Oil 

15s. 0(1. p(T H). 

Bourbon Geranium Oil • • 

tlOs. per lb. Again clicafifr. 

Camphor Oil 

658. per cwt 

t'ananga Oil duva 

1 Is. 3d. per lb. 

Caesia Oil, 80/85% 

9s. 9d. [H-'f Ib. 

Cinnamon Oil. Leaf 
Citronella Oil— 

6id. per oz. 

.fava 85/fH>'',, .. 

78.,per lb. 

Ceylon . . 

ail'4(1. per H>. Again cheaper. 

CIovo Oil .. 

8h 3d. ]x^i lb. 



Lavender Oil— 


Froneb 38/40% Kstoifs 

35s. per lb. 

I.<omon Oil 

39. 2d. per lb. 


IvemongrasK Oil . . 5s. Ikl. ju'i 11». 

Orange OiU Sweet .. lls. per lb. 

Otto of Rose Oil— 

Tiiilgafiiiii . . . . 42 k. (l(J. ()t>f <.)/. 

.Aurttolian . . . . 2»s. jh't o/. 

Talnirt Rosa Oil .. . . 17s. lb. 

Petitgrain Oil .. .. tts. 9'1. per lb. 

Sandal Wood Oil— 

Mysore ., .. .. 26a. 7d. per lb 

Aiwlraliun . . .. 18a. 6d. per lb. 

PATENT LIST 

Tlia duties eivixi fu thU lUt are. In the case of Appllcatlout I'or PatenU 
thoHs of applioationa. and in the cane of Complete Speelflcotlona accepted 
those of the OlTlclal Joiiroals in which the acceptance Is announced. Com¬ 
plete SpecincaUons thus advertised as accepted are open to Inspectiuo at 
the Patent Olhee immediately, and to opposition Itcforo I ’ch, Srd, they aro 
on sale at Is. each at the Patent Office. Sale Branch. Quality Court , 
Chancery Lane, London, W.O. 2, on 

I. —Applications 

Farbwerke vorm. MoisbT, Taiciiis, und Brimiiig. (’ulcining 
etc. furmiros. 28,114. N<»v. 24. (dor., 29.11.23.) 

Farbwerko vono. Meieter. LiioIuh, mid Bruning. f'alciriing 
eto. furnnrt'H. 28,465. Nov. 27. (Oor., lft.1.24.) 

finray (lulerfiational Combiislioii Engineering Corp.). 
Bulvei'ising and drying of mabTinls. 28.602. N<iv. 28. 

Meljcod. Keeovor\' of solid constituents from liquids. 
28,537. Nt.v. 28. 

NoiTie. Filtering-apparatus. 28,200. Nov. 25. 

Perkins. Orinding-mills. 28,590. Nov. 28. 

Pony. Apparatus for cooling and filtering aij- and gases. 
28,048. Nov. 29. 

Rigby. Drying. 28,381. Nov. 27. 

K—Complete Specifications Accepted 
18,817 (192.3). Kirqxson. ('entrifugal purifying and dohy- 
dratijig apparatus. (224.935.) 

21,273 (1923). Obermillor. Method of giving t() air <»r 
other gases a. definite moisture (content. (202,993.) 

21,385 (1923). Koid. Furnaces. (224,905.) 

12,314 (1924). Nagel, f'iltering-devicos. (210,107.) 

II. —Applications 

Ilonoage. Apparatus for distillation of lignites etc. 28,570. 
Nov. 28. 

Illingworth Carbonization Co., htd., and Illingworth. Car- 
boiusati(*n of coal. 28,403. Nov. 27. 

Illi^g^vo^tll Carbonization Co., Jdd., and lllingworib. 
'rreatiiHMit of coal and eok(*. 28,404. Nov. 27. 

JoiK-'s and Parker. Vcrtiral rett)rt.s. 28,484. Nov. 27. 
Laing and Nielson. Purification of carbonaceous materials 
etc. 28,408. Nov. 27. 

.Vfareoselu*. Manufaeture of iirtiHcial fuel. 28,387. Ntvv. 27. 
(Fr., 8.9.24.) 

Sehlesisehes Kohlenforsehiing.Hiiistitut dor Kaiser-Wilhelm 
Ces. Method of inirifying oils. 28,448. Nov. 27. (Ger., 
11.12.23.) 

With. IVrimufacture of coal briquettes ete. 28,490. 
Nov. 28. 

II.—Complete Specifications Accepted 

21,082 (1923). Dvorkovitz. Apparatus for making wator- 
gas. (224,950.) 

24.440 (1923). Wollaston. Gasifieation of ookc breeze 
and tlio like. (225,008.) 

3379 (1924). Hinselinann. Ol>taining valuable sub- 

fitancos from fuels, oil-shale, etc. (217,174.) 

in.—Applications 

Billinghnmo. Emulsification of tar, bitumen, ote. 28,395. 
Nov. 27. 

Lomax, Lucas, and V. Ti. Oil Pro(!es.seH, Ltd. Methods of 
separating phenols. 28,138. Nov. 24. 

IlL—Complete Specification Accepted 

0(i08 (1924). Riitgerswerke Akt.-Ges. Deeivosotiiig of 
tar and tar-oils. (213,249.) ' 










Doe. 12, 1924 


CHEMISTRY AND INDUSTRY 




—Complete Sped£ictlloas Accepted '* 

295 (1924). Roc. of nicmk-al IndiiBtry in Ba«lo. afami- 
cturo of intermediate products and <lyo8liiff8 of ant>>ni- 
inono anil anthracene aericH. (210,413.) 

(1924). Failienfuhriken vorm. F. Bayer uud (’o. 
lufaoture of lakes. (210,480.) 

^710 (1924). Holliday and Co., Ltd., Clayton, and Rtoki K. 
low eolourinjr-jiintter of tlie pyrazolone sericM. (225,097.) 

!—Applications 

Akt.'Ces. fur Anilin-]''()l)rjkation. Troutim-rit of art ifu'ial 
reads. 28,375. Nov. 20. (Cor., 30.11.23.) 

Case, Harrow, and Novoerctes, Ltd. MVlhod of lieatin;^' 
brouR lanterials. 28,072 and 28,073. Nov. 29. 

Crosfield. Manufacture of pa[HT etc. 28,284. N»>\ . 20.’ 
DeutsclioCiuapliildicht Auer Ges. Mamifiuduie of solutioJis 
from celhdoHO etc. 28,574. Nov. 28. (Ger., 20.11.23.) 

8oo. do Stearinerie et Savoniierie de Lyon, an<l Bevtlicri. 
Iilttmifacturo of soluble cellulo.so esters. 28,570. Nov. 28. 

—Complete Speclllcatlons Accepted 

18,600(1923). Lilienfeld. Proe(*sB for ijiiproving cotton. 
210,470.) 

2,797 (1924). Stevenson. ManufactuTc of artificial silk 
rojn \TSCo.se. (225,135.) 

)/l.—Applications 

Colloisil (’olour Co., Ltd., and Nberlein, J)^'<‘ing fabrics 
j!8.0<m. Nov. 29. 

Soiilhooiiibe. Dyeing and (•oni|)osilioiis therefor. 28,078. 
,iv. 24. 

,—Complete Specifications Accepted 

13,415 (1923). Hritiflh Celanesc, Ltd., and KHis, Dyeing 
Colouring of proiluets made with colhdo.st? acetate. (224!925.) 
15,279 (1924). Schluinpf. Machines for treating yarns in 
Lks with litpiid. (218,297.) 

IL—'Applications 

[ Y'rosljmd. Kiln for euleining lime, i'cment, etc. 28,409. 

f 1 V. 27. 

Forrester (International Filter Co.). 28,308. AVr XIX. 

Vtll.—Application^; 

Eijssen. Motallisation of |>oreelai!i or glass. 28,.542. 

Nt>v. 28, (Uolland, 15.2.24.) 

Tams. China body for Jminufaotiire of [lottery. 28,till. 
Nov. 24. 

IX.—Applications 

Cropland. 28,409. >S'tc VU. 

Parker, and Vickors, Ltd. Kotury kilns for huriiing eement. 
etc. 28,.507. Nov. 27. 

.X.—Applicationt 

Coles. Protoction of metallic suifaces. 28,017. Nov. 29. 
Huglund. Production of metals and idlovs. 28,3tU». 

Nov. 26. 

tfohannscn. 'rreatmiait of ores etc. 28,209. Nov. 2.‘». 
(Oer., 7.12.23.) 

Mai*ino, Process f(»r de tinning iron etc. 28,250. Nov. 25, 
Metals Production, Ltd..* Mouldcn, ami Taplin. Heat- 
j^roatmeiit of copper ores. 28,478. Nov. 27. 

Peukert. Welding aluminium eh’. 28,44t>. Nov. 27 
fJer., 12.12.2:1.) 

L—Complete Specifications Accepted 

^13,030 (1923). >klwar<ls. Treatment of tin ores, conceii- 
ea, etc. (224,923.) 

LoI<'^ 53 (1923). Mordey. Fket romagnetic Hcpaiation or 
L.^ntratiou of minerais. (224,924.) 

L\\l»t>H7 (1923). Wade (Byers Co.). Manufai ture of wrought 
p ,.i and alloys thoroof. (224,941.) 

I 21,5.58 (1923). Rinith and Garnett. Magnetic alloys ami 
their application. (224.972.) 

i 26,478 (1923). Maselimovep. 'riltiug furnaces for smelting 
hietalfi. (205,835.) 

_ 29,123 (1923). Jones. Anodes for use in eleotpo-plating, 
^225,052.) 

gj477 (1923). Dy.soM and Ruttun. Method of electro- 
: aluminium and its alloys. (225,068.) 
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30,948 (1923). t.’(uinell\ and Slcwarl. Metallic coating- 
composition. (22.5,n72.) 

XL—Applications 

Browne. Elivtiic battcru-K. 2K.:{.')1. Nu\. 2b. 
Constantin Electrode.-^. 28.t».')r». Nov. 29, 

XL—Complete Specifications .AccepteiJ 

21,5.78 (1923). Rmith and <;anu t( >.( \ 

29.123 (1923). .lones. NVr X. 

29,477 (1923). Dyson and Rutfon. S>,_ N. 

XIL Applications 

Banies and .hJinstone. 'rreatincnl of ol<‘Mgin‘>ii', maltci-. 
28,55.7. Nov. 28. 

Melallbank nnd MetallurgiMi-jie (Jes. Akt. tit's., mul 
Gensceke. 28.1.7.7. >'<■« XX. 

XIL—Complete Specification Accepted 

13,703 (1923). Levt'i- Bros., I,td.. anti Cinig. Hclining ttf 
oils and fats. (224,928.) 

Xlll. Applications 

Bluint'iihdd ami Mayer. Frt paraI it»n t.f ntaniuni pi^nuMds. 
28,557 ai\d 28.558. Nnv. 2S. 

t’oic'innn. Jannintivis paint 28.234. Nt^\ , 2.7. 

Xlll. -Complete Specifications Accepted 
21.412 (1923). Cbtooi.sclir Fabrik iiuf .Xvtii n \'tK'm. 
S<’ht'ring. Manufactiin' of r<“siii-like pirnhicts. (2P2,997.) 
23,099 (1923). Whyte. l*ain(. (22.7,OtM.) 

LtOti (1924). FarlM'nfabriken vorin. F. Baver iind CV>. 
Ntc IV. 

XV.—Applications 

Neill. Froduction of ghit‘.s cb-. 28,222. Nov. 25. 
Schryver. Mannfacture of gelatin. 28.07tb Nov. 29. 

XV.- Complete Specification Accepted 
25,611 (1923). Is^athcr Products (Yorkshire), Jdd., and 
Hnfehin.son. Rtrengthciiing and waterprooliing leather. 
(22.7,018.) 

XVII.—Complete Specifications Accepted 

5.75 (1924). Vecchis. Exlractitig augar from beet. 
(299,738.) 

5510 (1924). Soliluter. Productioii of rice stal'd!. 

(22.7,101.) 

XIX. Applications 

Forivst-er (International Filter Gn.). Base exchange 
materials. 28,308. Nov. 20. 

Hartley. Dowatt'ring activated sludgi’. 28,004. Nov. 24. 
HIgby. C'l'n'al products. 28,282. Nnv. 20. 

XX. —.\pplications 

D('utseli(‘ Gotfl- nnd Rilbt'ischeidi’anslalf voiin. Briesslcr, 
and Albert. PrfMhiction of unsymmetncnl arseno-coin* 
))oumlK. 28,158. Nov. 24. 

Doutacho Gold- und Silborsehciileanstalt vonn Koessler, 
and Albert. Production of ilerivatives of organic arsono- 
eoinpounds. 28,589. Nov. 28. 

Johnson (Hadkelio Anilin \md Roda Fabrik). Manufaeturo 
of carlKUiyl (Hurijaninds. 28,349. Nov. 20. 

Mctallbank uml MctaUurgiw-he Gck. Akt. Ges. and Gen- 
Kecke. DiHlillution of fattv acids etc. 28,155. Nov. 24. 
(('rf-r. 28.11.2:1.) 

XX.—Complete Specifications Accepted 

20,017 (1923). Etablissernents Poulenc Freres, and 

Oechslin. Manufacture of h^droxylatcd alijihatic arisinio 
acids. (200,152.) 

9590 (1924). Gus.solla ii. Co. Manufacturi' of an arsonie 
com[>oimd of the aromatic serieK. (214,028.) 

XXIL-Application 

Mexco, Idd., and Scott. Explosives. 28,070. Nov. 29. 

XXIII.—Application 

lung. Appuratu.s for aHcertainiiig ooinpootn*n <‘f ga-'Cmie 
mixtures. 28,120. Nov. 24. (Ger. 29.11.23.) 

XXIIL—Complete Specification .Accepted 

51 (1924). Gonick. Pi|K:'tte. (225.0S1.) 
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GENERAL NOTES 

Official Trade Intelligence 

I'he Department of Overseas Trade (Development 
and Intelligence, 35, Old Oueen Street, London, 
S.W.l) has received tln^ following enq^uiriea for 
British goods. Briti.sh firms may obtain fnrther 
information by aiijilying to the Department and 
quoting the siiecilio reference number:— Ahjeria: 
Oils, copper, sulphate (591) ; British India : Copper 
(The Director-Oeneral, India Store Department, 
Branch No. 10, Belv'edere Koad, Lambeth, S.K.l); 
dhih : Leather (593) ; Ey;/])!- : Leather (590) ; Oil, 
paint, varnish (C.X./1.32H) ; Switzerland: Rubber, 
asbestos (589) ; United States : Cement (592). 

Dyestuffs (Import Regulation) Act, 1920 

The following statement relating to applications for 
licencc.s under the Dyestuffs (Import Regulation) 
Act, 1920, made during November has been furnished 
to the Board of Trade by tbe Dyestuffs Advisory 
Licensing (Committee. 

The total number of applications received during 
the month wa.s 439, of which 335 were from merchants 
or importei's. 'I'o these should bo added 12 cases 
outstanding on November 1, making a total for the 
month of 451. These were dealt with as follows : 
Orantod, 304 (of which 273 were dealt with within 
seven days of receipt). Referred to British makere 
of similar products, 89 (of which 77 were dealt with 
within seven days of receipt). Referred to reparation 
supplies available, 23 (all dealt with within two days of 
receipt). Outstanding on November 29, 1924, 35. 

Of the total of 451 applications received, 373 or 
83 per cent, were dealt with within seven days of 
receipt. 

Irish'Beet Sugar 

The British Sugar Beet Society is informed that 
the Irish Free State Government is prepared to give 
State assistance to any beet sugar factory scheme 
operated in that coimtry, on lines which will take 
into account the entire absence up to the present of 
experience and education in this new industry. 
Lord ffrench has consented to act as secretary and 
take charge of preliminary arrangements for the for¬ 
mation of an Irish society which is already in 
contemplation. 

T'ar and Tar Products in Germany 

H.M. Gomraercial Secretary at Cologne reports 
that the recent revival in business in tar products 
in Germany is due to the decrease in production 
which is forcing the distillers to buy from producers 
who are not bound by contracts and are able to sell 
tar freely. Prices have increased from 3-.5() marks 
to 5-.5() and 0 m. or more per 100 kg., but prices 
for tinished products have not risen, but rather fallen, 
despite the fact that ilistillation co.sts are estimated 
to ne at Ica.st one-third of the raw tar price. In 
Ea.st, South and Central Germany .stocks of pitch 
ftro completely sold out and the oil production is 
entirely absorbed by the consumers. Business in 
naphthalene is quiet, but the ilemand for anthracene 
for dye manufacture exceeds the production. 
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Food Investigation Board, Sfectal Report No. 6, by 
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Trade. Pp. 220. H.M. Stationery Office, 1924. Price Us. 

Report on the Economic Conditions in .South AfuiIa, 
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Stationery Office, 1924. Price Is. 6ti. i* i 
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EDITORIAL 


T his week the University of Leeds i.s eelebrating 
with fitting pride and ostentation the fiftuth 
anniversary of tho founding of that, small 
oollego from which it has developed. Quite recently 
we recalled in these columns the pioneer work of 
some of the early professors who laid the foundations 
■of the teaching and research carried on to this day'. 
'Tb«i Yorkshire College began fifty years ago with 
three professors and one student and it is recorded 
that the then professor of physics and mathematics 
found his first duty was to teach the student how by 
Euclidean methods to construct an e(juilateral 
triangle. The creation of a college involved work 
quite apart from teaching : the organisation of local 
enthusiasm, the supply of funds, the acquisition of 
buildings and other such problems reqiiiie miieli 
time and no little tact. Leeds was fortunate in 
having a number of public spirited men who put 
their shoulders to the wheel manfully. The progress 
of the college and the university has been as .steady 
and as rapid as anyone could wish. When the 
Society of Chemical Industry meets in Leeds next 
summer the inonibers will find a flourishing university 
with well-equipped chemical laboratories, several 
distinguished profcssorij and lecturers on chemistry 
and many students. The dyeing department was, 
and perhaps still is, the best in tho world ; tho 
department of agricultural chemistry and the 
experimental agricultural farm have made important 
contributions to knowledge. The Annual Meeting at 
Leeds is being well organised and tho presence of 
a considerable bcsly of American cngim'er.s will give 
it unusual interest and importance. Leeds is well 
suited for such a meeting ; it stands on the edge of 
the industrial district so densely filled with coal-pits 
and forges that the birds have to fly backwards to 
keep tho soot out of their eyes, and it also stands on 
the edge of one of the cleanest, most beautiful and 
picturesque parts of the North of England. Those 
who wish to visit works can find abundant opportuni¬ 
ties ; thote who like the lonely hills, the bright 
streams or ruined abbey,? and castles famous in 


history will find much to iutere.st them. Those who 
know the Hales and have lived there, you would not 
persuade by all tho wealth of Attains, to trust their 
■sensitive minds to dwell too long on the discordant 
features of Hunslet and Holbeok. For ourselves 
we shall worship the sweetly murmuring and sweetly 
smiling Wharfo ! 

♦ ♦ ♦ 

The .student of hi.story is familiar with the proec'ss, 
which seems invariably to occur after great wars, 
of taking stock. A irrolongcd and disastrous inter¬ 
ruption of the ordinary course of affairs induces the 
need, when comparative tranquility is restored, for 
.some general survey of present knowledge, for some 
indication of tendencies. In .seienec, sneli plioiioraena 
occur as persistently as in jwlitieul and economic 
relations. The dispute, unreal to many of the 
present generation, over the Darwinian theory, Itsl 
to the reconsideration and revivification of the 
biological scionces, with results some of which are 
still to come. A similar state of affairs ha.s hara.ssed 
the chemist, and undtw the boinhardment of radio¬ 
active particles his electrons begin to concern him 
greatly and questions of co-ordination begin to 
obtrude them.selves with unavoidable per-sistence. 
So it has come about that chemistry is undergoing 
n kind of stocktaking. The private life and 
behaviour of th(> nio.st retiring organic compounds 
are being ruthlessly cxposeci by our Lowrys and 
Lapworths, All .sorts of fundamental questions, from 
crystallisation to works costs, are being considered 
by our chemical engineers. Some of the more daring 
•spirits are trying to acquire now habits of thought 
In order to grasp the Einstein theory and wondering 
whether their mathematics will stand the strain. 
There are many research institutions at work 
throughout the land, investigating paint and jila.stOT, 
glass and gelatin, and our energetic president and 
his predecessor have shown, each in hi.s own way, 
what chemists must do if they are to be effective 
as a body. And, of course, many liooks har e been 
-.publishecl which add their tribute to the stream of 
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inquiry. Some of those questions, in fact, as many 
as time and space would allow, have been discussed 
in our C(iitorial eol\imns, and, though wo are ham¬ 
pered by much modesty, we like to think that some, 
at least, of our words have not gone unheeded. It is 
of interest, in our survey, to olworve what our 
regenerated cousins, the physicists, are thinking 
about, and those who wish to know cannot do better 
than obtain a little book, “ Physics in Industry,” 
which Humphrey Milford and the Oxford University 
Press publi.sh for the Institute of Physics, at the 
modest price of three shillings. One of the three 
lectures given in the book discusses the applications 
of physics in the ceramic industries, and wo cannot 
resist the temptation to quote ; “ Chemistry without 
physics would be a poor subject. Indeed . . . 

chemistry without physics would be purely descrip¬ 
tive, much like descriptive mineralogy. The inva-sion 
of physics has prevented chemistry from developing 
into an elaborate collection of recipes after the 
style of a cookery book. The points of contact are 
said to belong to physical chemistry; physics, or if 
you like, phv.sical chemistry, is busy revolutionising 
inorganic ami organic chemistry.” The.se are hard 
words, and a chemist is resjmnsible for them. The 
lecturer is Dr. Mcllor, the author of a Treatise on 
Inorganic Chemistry which we should call monu¬ 
mental if such a word did not suggest a mason’s 
yard rather than a well-thumbed book. What can 
bo said in reply ? 

* * ♦ 

Prof. G. T. Morgan was in his own home and 
surrounded by his friends and neighbours, when he 
took the chair at Birmingham on the occasion of the 
joint dinner of the local sections of the Society and 
the Institute. Ho diffused a feeling of hospitality 
and friendliness, and his dual jmsition as chairman of 
both secthms enqihasiscd the co-operation which 
has been gradually springing uj) during recent years. 
The Society (txists primarily to promote the welfare 
of applied chemistry, the Institute primarily to 
promote the welfare of chemists. In these prime 
factors there is much that is common to both. The. 
residual affinity of the two bodies is considerable, 
and capable of easy co-ordination. Their induced 
polarities may alternate and be capable of more than 
one interpretation, but there is beyond doubt a large 
sphere of influence outside the primary functions of 
these bodies, capable of being directed and used 
for the greater benefit of mankind. The existence 
of joint dinners, common committees and common 
chairmen is evidence of this. Mr. Woolcock in his 
addn^ss dwelt briefly on the benefits derived from the 
exhibition at Wembley. No-one is more competent 
than he to speak of Wembley. In London recently 
we have had no days, merely gloomy intervals between 
nights. It seems to us that, our President has now 
no time in London, he has merely hurried intervals 
between journeys all over Great Britain. His faith 
in the Society and the progress it is making spur 
him from city to city arid from section to section. 
We know that he. has this faith and we know it is 
justified. 8i;i^ mu.st produce something ; we 
know not w hil j| ri ll come of it, but are prepared to 
wait anid Bee; ^ ’ 


MODERN ELEfCrtllOLYTIC CELLS ; | 

By Prof.Mor A. J. HALE 

(CoMinwd) 

Diaphragm Cbixs. These occupy a prominent 
position to-day, and most of the large installations in 
this country. Prance, Italy and the United States are 
of this type. The earliest forma,, some of which are 
still in use, were the Hargreaves-Bird (Fig. 20), the 
Griesheim Elektron, Billiter-Siemens, and the Out- 
henin-Chalandre cells. 

The first has been worked from 1899 and is now in 
use at Middlewich (also in Austria) for the production 
of sodium carbonate or caustic soda and chlorine. 
It was one of the earliest cells and followed by a few' 
years the installation of Elektron diaphragm cells 
which was started near Frankfurt in 1890. 



Fio. 20 

Hargreaves-Bird Cell 

Each Hargreaves cell consists of an iron tank lined 
with cement and about 10 ft. long, 6 ft. deep, and 2 ft. 
wide. It is divided longitudinally into three com¬ 
partments by two asbestos sheet diaphragms. A, 
each of which is supported on the outer side by a per¬ 
forated copper sheet which serves as cathode. The 
centre or anode compartment, which carries a row of 
graphite anodes, is supplied with biine. During the 
electrolysis this percolates through the diaphragms, 
and, as fast as caustic soda is formed on the cathode 
sheet, it is swept down to the bottom of the outer 
compartment by steam and carbon dioxide. Since 
this cell closely resembles recent cells such as the 
AIlen-Moore and Nelson cells for producing caustic 
soda, theyc seems no reason why the more valuable 
product should not be made in the Hargreaves-Bird 
cell instead of sodium carbonate. 

The Griesheim cell (Fig. 21) consists of a steam- 
jacke^ tank, in which cement boxes, each of which 
contains a magnetite anode, alternate with sheet-iron 
cathodes. The wall of the tank acts also as a cathode, 
and therefore the cement boxes containing the anodes 
act as diaphragms. 

The chief installation is at Bitterfeld, in Saxony., 
where the ^wer, aggregating something like, 
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MW h.p.^ ia pl^tained fem the, combusMon of 
iignite, which occurs in the locality. 

_ The Billiter-Siemens cell resembles the Billiter- 
Leykem cell, already described, but a diaphracm 
oonrtructod of asbestos and barium sulphate is fixed 
horizontally at the mouth of the beU. The cell was 
™ in Germany and America 

before 1914, and an improvement in the design was 
made in 1910 (E.P, 101.440). * 



Pio. 21 

Grlesheim Elektron Cell 

The Outhenin-C;' alandre cell has been e.xtensivelv 
used m trance and Switzerland since about 189^1 
and was extensively used for the production of 
ehlonno during the war. The cell (E.P. J 5 900/93) 
shown in vertical section in Pig. 22. is of earthenware ’ 
and IS thvided into an inner anode and two outer 
•,';^thode compartments by two vertical partitions 
through which pass the porcelain tube diaphragms’ 
miie graphite anodes are attached to the positive ter- 
mmals U, and are situated between the sloping un¬ 
glazed porcelain tubes, which serve as diaphragms and 


within which the negative iron lugs project. The 
porcelain tubes are open atdioth ends, so that hydro- 
gen ^sws up into the (‘ollecting cathode chamber 
formed by partition I'’, whilst the eaustio soda liquor 
formed flows dowmwaril to the bottom of the cathode 
compartment and is drawn olT thrmigli the pipe V. 





■mm 
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Outhenin-Chalandre Cell 

The more recent diaphragm cells include the 
INelson, Allen-Moore, Wheeler, \'oree, and Gibbs 
cells, the last three of which are cylindrical. The' 
Basle cell is rectangular, but is rather different in 
design from the rectangular cells nlreaily mentioned. 




9cction w w 


Fio. 

Jenkins Bell Cell ' 

T'V*- P* 1231 of previoiM ^uo for description 
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All are simple in design and h%ve a high efflcieney, container in which a perforated U-shaped cathode of 
and some of them in particular arc displacing the steel sheet is welded to supporting angle irons. The 
older cells in all up-to-date installations. asbestos cloth diaphragm is fastened to the inside of 

In considering the merits of the different cells for the cathode, and internal to this is the anode cora- 
chlorine and alkali, account must be taken of the partment containing graphite anodes immersed in 
facts which appear in the tabular statement given at the brine and supported by a slate gas dome; the 
the end of this section. ends of the anode compartment are closerl by blocks 

A diaphragm will need replacing after six to twelve 
months, of serviers its resistance will necessitate a 
slightly higher voltag(! than will be required by a bell 
coll of emial capacity, and the brine must be purifiefl 
before admi.ssion to the cell, otherwise the diaphragm 
resistance ■n'ill increase considerably, owing to 
clogging of the ])ores. lake bell cells, they give an 
alkali liquor containing much salt (14 per cent., 
approximately), which has to be removed during 
evaporation for solid caustic soda, whereas the 
caustic liquor obtained from mercury cells is 
practically free from salt. 


isCTfc LtnexH OF ctiL 60 comwns w anooes 



Nelson Patent Electrolytic Cell 

Although mercury colls can be worked at higher 
current densities (1,5-20 amperes per sq. dm.), and , 
give more concentrated alkali which is practically 
free from salt, there are difficulties associated with 
the proper flow of the mercury in such cells, and the 
Initial cost of mercury, aii^pnting to some thousands 
of pounds for an average,may be reason¬ 
ably regarded as an u^p^ary expenditure. Allen-Moore Cell 

No bell or gravity cell’ll^ simp|e in structure as Allen-Moore cell is similar to the last cell in 

the more simpl^^phrajjm cells, and generally they respects, and was first installed in America in 

give a less c^aBmvted caustic liquor. The Nelson 191^ It consists of a rectangular framework of rein- 
cc41(U.S.P*J^^Hm/15) is a development of the older forceat concrete fonned by a base, two ends and a 
MacDona^^MjHlid occupies less floor space than top ^Figs. 24 and 26). When the long rectangular 
many unit,. (Fig. 23) consists of a steel openings in the side are closed by the diaphragms 



Fic. 24 

Allen-Moore Cell 

of cement. Steam admitted to the cathode spaces 
serves to remove the strong caustic soda formed on 
the electrode, and to maintain the temperature, re¬ 
quisite for smooth working. Each cell is about 6 ft. 
in length and 10 ins. wide. During the European war 
an installation of Nelson cells at Edgowood Arsenal 
in America was producing 100 tons of chlorine and 
the same amount of caustic soda per day. 



Fi«. 20 
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and perfoiated oatkodo sheet®, the interior forms the 
^CKW eoatpartment. 

The shallow iron side plates Tdien clamped into 
. i^itiDn keep the cathodes and diaphragms in posi- 
' tiOn, and form cathode spaces oa either side of the 
inode compartment. Such arrangement greatly 



Fio. 28 

Cranston and Le Bar Cell 

I iicilitatC'S the changing of diaphragms, when this is 
feces.sary, and renders the interior of the cell easily 
ccessibfe. Brine is admitted to the anode ooinpart- 
lent through a hard rubber float-valve, which auto- 
latinally controls the level of the brine in the com- 
avtment, and the graphite anodes are connected to a 
ositive bus bar nmnnig along the top of each cell, 
austic soda percolating through the catlioflcs is re¬ 
moved in an atmo.sphere of steam and hydrogen hy 



Townsend Cell 

flowing down the face of the cathode plate into the 
channel trough of the cathode box, whence it leaves 
by discharge pipes for the caustic soda store tank. 
The Marsh cell (U.S.P. 1,443,7!)7 /23) is a rectangular 
diaphragm unit similar to the two just described, 
but the cathodes of perforated sheet steel are corru¬ 
gated to conform to the surface of the horizontal 
graphite anodes, and asbestos paper diaphragms are 
clamped to the cathodes. Each cell is about 4 ft. long 
and I ft. wide. 


A vertical section of a rectangular cell patented by 
J. Cranston and W. D. Le Bar (E.P. 194,428/21) is 
shown in Fig. 26. The body portion, 1, is made of 
slate or concrete in whicii are susjiended graphite 
anodes, 8. A portion of each side of the body is cut 
away, and against this part is fi.xed the iliaphragm of 
asbestos, 1.5, backed by a }x*rfora ted metal sheet 
cathode, the lower end of which is turned up to form 
a trough, 19, for collecting the caustic liquor formetl 
on the outside of the electrode. Tlui sides, 4, of the 
upper portion of the cell body extend into tlie elec¬ 
trolyte to form a sealing %vall between anode and 
cathode chambers, so that chlorine formed in the 
anode compart,inent is offectivelv separated. The 


• 14 



anodes art' inserted through slots separated by par¬ 
titions, 7, in the top of the body, and are mounted in 
sots u}ion metallic plate.s, 9, 10, forming a gas-tight 
connexion. A sheet of metal, 21, from the top of the 
body extends into the trough, 19, and thus forms a 
sealed chamber for collecting hydi-ogen. The ter¬ 
minal oathode bars are shown at 18. 

The Townsend cell (Fig. 27) has been in use at 
Niagara since 1905. It resembles the Hatgreaves- 
Bird cell in general structure, also the Allen-Moore 
cell, but the cathode compartments contain kerosene, 
which floats on the top of the caxistiu soda liquor, 
and the latter overflows through the swan necks, EF. 
The effect of the oil in contact with the cathode is to 
cause the caustic soda.to form spherical drops, w'hich 
are rapidly removed from it, thereby falling through 
the oil to the bottom of the compartment. Each 
cell is about 8 ft. long, the body comsiating of bottom 
and ends made of cement or concrete, to the foot of 
which two strong iron plates, CC, forming the outer 
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containing -walls, are clamped, 
pipes are sho-wn at DD. 

The Gibbs cell (cylindrical diaphragm) is one of the 
most important of this typo, which is the most con¬ 
venient and most efficient type in use at the present 
time. Gibbs cell (Pig. 28) is installed at the works of 
the Pennsylvania Salt Company, United Alkali 
Company at Widties, and the Canadian Salt Company, 
Ontario. The Vorce cell, introduced at about the 
same time (1!K)7), and the Wheeler cell are similar in 
construction. 



■pjo. 29 

Wheeler Cell 

The outer body of the Gibbs cell is of iron, carbon 
a nodes being fastened to the cover and dome, which 
form the top of the cell. The diaphragm, which is 
submerged on both sides, is fastened to a flat annular 
ring, at the top, which, like the cover, can be easily 
romovad for cleaning and inspection. The cylindrical 
hode supports the diaphragm, and is covered 
^arge number of projections which help to 
the diaphragm juid at the same time serve 
ts of electrica^fcptivity on whieh highly con¬ 
ned caustic so(i*^ formed, and from which it 
:#is removed with oot^^lrable rapidity, thereby pre- 
' venting any forn^ida ^ hypochlorite or chlorate. 
OIL- L-:_.. serves to maintain a correct 

huih is 28 ins. in diameter and 4 ft. 
i,can take 800 amperes at 3-6 volts, 
^ergy efficiency of 60—62 per cent., 
that of the best cells. 



steel 

with. 


The brine fe 
level in the ( 
high. Suchl 
and runs 1 
which la 



Fio. 30 

jOustallation of Wheeler Cells 


NaOH 



Fio. 31 

Cell of the Society of Chemical Industry in Basle 

The Vorce cell is cylindrical and is fitted with a 
circle of graphite anodes in a centre compartment, 
which is fed from beneath with saturated brino. A. 
lOftO-ampere unit is ins. in diameter and 40 








Cell 

Caathor mercury 
Aumig Iwll 
Sllliter-Sicmens 
Ifolsun 
Oilibs .. 

Baeie cell 
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CoiiPAwsoN Table oe KmoiENciEs 


Capacity 

in 

Voltage 

amperes 

680 

4-2 

(too 

3'6 

2000 

31 

1000 

3-7 

800 

3-6 

wp to 10,000 .. 

— 


Current 

Energy 

efficiency 

officieuey 

94 

.. 50 

86 

49 

92 

88 

90 

60 

94 

80 

90 

69 


im 


rViiutDiitratioii 


Ilf alknli, 
g. jior litiYi 

Kw.'hrs. per 
kg. KaOH 

200 

3-4—4 

HO 

n-i 

120 

2-4 

120 

2-5 


— .. 2-5 

2-6 


high, and the floor space required is approximately 
15 sq. ft., as compared with 26 sq. ft. for a Nelson 
unit; or 60 sq. ft. for an Allen-Moore unit of the same 
capacity. Ite output is 6 lb. of. caustic soda per sq. 
ft. of floor apace per day, compared with 2 7 lb. and 
1'2 lb. for the Nelson and Allen-Moore cells, re¬ 
spectively. 

Its weight is 600 lb., compared with 2500 lb. for 
the Allen-Moore cell, whilst the weight of graphite 
anodes are approximately ;—^Vorce, 214 lb.; Nelson, 
240 lb.; Allen-Moore, 440 lb. 

These figures quoted in favour of the Vorce cell 
also hold for the Gibbs and Wheeler cells. 

The Wheeler cell (Fig. 29) is shown in vertical 
cross-section. Its similarity to the usual make of 
cylindrical cell is apparent, and the diaphragm is not 
submerged on the cathode side. The brine is admitted 
through the bottom to the centre of the cell and 
evenly distributed to aU parts. Discs of dielectric 
material form the top and bottom of the cell, that at 
the bottom being reinforced with a steel trough, 
which also acts as a collector for the caustic liquor. 
The cell is stated to operate with a particularly thin 
asbestos diaphragm, which insures a high efficiency. 
An installation of Wheeler cells is shown in Fig. 50. 


ACADEMIE DES SCIENCES 

On October 20, Prof. H. Le Chatelier reaal a paper 
on the variation of the viscosity of glass as a function 
of the temperature. Within a, temperature difference 
of 600 to 10(10° 0., the viscosity may vary from 1 to 1 
milliard. M. A. Lumiere, who had announced in a 
previous paper that a normal human serum toxic 
tor the guinea pig became harmless when exposed to a 
vacuum, advanct'd an explanation according to which 
the slight flocculation produced by the vacuum 
sufficed to prevent the toxic shock. M. Lindet 
presented a note by M. Guittonneau, showing that 
the Microsiphonaceao of the soil assimilate with 
practically the same facility amnioniacal, nitrous and 
nitric nitrogen. The quantity of combined carbon 
available as a source of energy determined the 
utilisation of mineral nitrogen. 

On October 27, amongst other papers, there wSs 
an interesting one by M. M. Stoklosa and Fenkava, 
on the comparative radio-activity of the air in the 
potash mines of Alsace, in Vesuvius, and in the 
Solfatara, showing the influence of radio-activity on 
the growth of plants and the fixation of atmospheric 
nitrogen. 


The last diaphragm cell to be described will be that 
of the Society of Chemical Industry in Basle, which is 
jinstalled in France, Switzerland and Italy. A rect¬ 
angular concrete tank (shown in longitudinal and 
Iran'-'erso section. Fig. 31), having an area of 60 
) ., is filled with brine, whilst graphite anodes 
and self-propulsive cathodes of iron rod arc sub¬ 
merged as indicated. Each cathode rod is eitcssed 
in asbestos, which terminates at the top in an iron 
tube, through which a hydrogen and caustic-liquor 
foam passes to a covered iron channel. The propul- 
sh ‘ effect produced by the rising bubbles of hydrogen 
eai « a circulation inwards of the electrolyte, the 
spec V)f which depends on the current density a t the 
cathodes. Several such cathodes screwed into a 
gutter form a cathode unit, the gutter itself being 
screwed on a frame, which serves as negative con¬ 
ductor. The anode unit consists of a narrow bell 
made of non-oonducting material, into which the 
carbon anode is fixed, and which has an outlet for 
chlorine. To the bell an asbestos bag is attached. 
The anodes and their asbestos diaphragms last about 
three years. The electrolysers in use at Monthey, 
Switzerland, have a capacity up to 7000 amperes 
and produce 240 kg. of caustic soda per twenty-four 
hours. 

, (Tq 6e cc^^ed) , 


On November 17, the Academic heard the funeral 
oration to Sir Archibald Geikie, a foreign member of 
the Academic since 1917. A paper by L. Barrabd 
and P. Viennot described a discovery of an oil field 
at Gabian (Hcrault). A description was given of the 
technical and geological considerations which led 
the authors to select a site for the boring which 
passed through the upper trias into a region specially 
favourable for the accumulation of oil. M. Deslan- 
dres, discussing band and line spectra, deduced a simple 
law correlating the radiations of simple bodies. 
M. Bidial described the work of M. Freundlcr on the 
action of light on stannous iodide, showing that the 
association of iodine, tin and sodium which occurs 
in sea-water, plays a part in that “ dissimilation ” 
of iodine which the author had discovered in Lamin¬ 
arias at certain periods. A pa)ier by M. Lebeau 
described the transformation of the diamond into 
grapliite, this change taking place progressively in a 
vacuum between 1600 and 2000° G. M. Chaussin 
described the cultivation of wheat with and without 
fertilisers, and showed that the higher yields obtained 
with fertilisers correspond (1) to a greater osmotic 
pressure in the leaf and stem ; and (2) to a much 
greater value for the ratio of the mineral matter 
to the total extract'in the soluble part of the 
leaf. 
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COLLOIDAL PROTECTION* 

By JEROME ALEXANDER 

InteUedml inertia is, perhaps, the most appropriate 
term to apply to that attitude of mind which resists 
the acceptance of truths inconsistent, or apparently 
inconsistent, with preTiously-acoepte<i or " classical ” 
ideas of science. Tn moat cases in industry-, pmoi^l 
men are far more numerous than chemists and are 
continually in close contact with actual operating 
conditions ; and in addition to the mere numerical 
advantage in opportunity for observation thus 
ivon, the pmoticAl man is usually not handicapped 
y prior knowledge of what he must sec, and what 
it is unorthodox to observe. 

It is for this reason that technical practice fre¬ 
quently is far in advance of theoretical or soientiflo 
knowlMgo. Another reason is that many teacherb 
of chemistry look askance at experimental data 
which do not fit into the already sufficiently numerous 
and complicated laws and principles that they must 
make plain to the coming generation. And, finally, 
when non-conformist facts stubbornly press their 
way forward, the attempt is generally made to 
force them into compliance with existing theories. 
Thus the purple of Cassius was regarded by Berzelius 
to be a aefinite chemical compound, for on precipi¬ 
tation and re-solution it acted ns a unit; and for 
many years it was so accepted. About twenty 
years ago, however, Zsigmondy proved it to be an 
adsorption compound by showing that it could be 
synthesised by simply mixing colloidal gold and 
colloidal stannic acid; and just recently A. Huber 
(Phydkal Zeit., 25,45 (1924)) confirmed Zsigmondy’s 
proof by X-ray anal}'sls, which showed that none 
of the gold is chemically combined w’iwi the tin. 

The technical use of what wc now call " protective 
colloids ’’ goes back into the dim mists of antiquity. 
The Chinese used glue in tfm manufacture of their 
ink to deflocculate the lamp-black, just as they also 
used sheeps’ thyroids to aid morons—both worked. 
And the ancient Egyptians used gum (probably 
acacia) in their inks for the same reason, and made 
their clay as workable as that of Babylonia by the 
use of infusions of straw. The alchemists of the 
Middle Ages produced their pdabile by reducing 

solutions of gold in the presence of stabilising ethereal 
oils: and at least as early as 1794 silk was dyed 
with colloidal gold. Berzelius, in his Lehrbuch (1844), 
gives recipes for producing several shades of colloidal 
gold, and long prior to this, isinglass, egg albumen, 
and starch were used for the same purpose. 

In 1897, just before Zsigmondy (1898), unaware 
of Famday’s earlier (1866) w'ork with " jelly ’’ n8_ a 
projjil^r for colloidal gold, had independently redis- 
co-fwd the phenomena, vojt,IIeyer and Lottennoser 
(J. WttJc. Chem., 56, 241) recognised the protective 
action. They drew attentkm to the fact that albumin 
stabilises silver sols—a fact wcH known to practical 
photographers. In his book " Anorganisohe Kol- 
loide,” p. 60 0901), Lottermoser said: " On the 
addition of stable colloids, such as albumin, 

* P*p 9 r the American Section of tho Society 

of on May 1C, 1924. 


gelatin, agar, or gum arable, to a. silver sol«, no>; 
precipitation is caused by electrolytes until the- 
stable colloid is coagulated. Tho less stable silver 
sol is thus protected against the electrolyte by the 
more stable colloid; it becomes more like it in its 
behaviour." 

To put it tersely, a protector is a substance that 
opposes tho aggregation of molecules or particles 
into larger groups. It is natural to expect that 
substances will vary widely in their protective power, 
if, indeed, they show any protective action at all; and' 
also that a substance which is a protector in one 
set of conditions, may, under other conditions, show 
a different degree of protective action, or none at 
all. To establish some measure of protective action, 
Zsigmondy determined tho number of milligrams 
of protective substance which would just fall to 
prevent 10 c.o. of pure colloidal gold solution from 
changing its colour from red to violet upon the 
addition of I c.c. of 10 per cent, sodium chlorido 
solution. These ruby-rod gold sols contain O'OOS— 
0 006 per cent, of gold, and arc exceedingly sensitive 
to traces of electrolytes. Tho subjoined table gives 
such "gold numbers” for a variety of substances, 
taken from the results of Zsigmondy and of 
Schryver :— 


Substanco 


Oold number 

Gelatin 


0-005 to 0 01 

Bussian glue 


0 005 to 0-01 

Isinglass .. 


0-01 to 0-02 

Casein (in antmouia) 


001 

Kgg'globuiin 


0-02 to 0 05 

Ovomucoid 


0 04 to 0 08 

Glycoprotein 


0-06 to 0-1 

Amorphous egg-albumin 


0-0.8 to 0-08 

Crystallised egg-albuinin 


2-0 to 8-0 

Fresh egg-whito. 


0-08 to 0-16 

Gum arable 


0-5 to 4-0 

Gum tmgacanth .. 


2-0;h 

Dextrin. 


6-0 to 20-0 

Wheat starch 


50-i: 

Potato starch 


26-0 ± 

Sodium oleato 

. • 

0-4 to 1-0 

Sodium stearate at 100 degrees .. 


0-01 

Sodium stearate at 60 degrees .. 


10-0 

Deutoro-albuinoso 


CO 

Cano sugar 


00 

Urea 


CO 

Stannic acid sol (old) 


00 

'The results with sodium ste.arate 

indicate that 


the degree of dispersion of tho protector is a very 
material factor in its action, just as it is in the 
detergent volue of soap, and lends support to the 
generally-accepted view of Bcchhold that protective 
action is consequent upon the adsorption of a layer 
of the protector at the interface between the dispersed 
and the dispersing phase. The thinness of tho layer 
seems obvious from the fact that Zsigmondy could 
see no diminution of the Brownian motion caused 
by it, nor any ultramicroscopic evidence of its 
existence. Since protectors are substances having 
considerable attraction for water and, as a rule, a 
great swelling capacity, it is not unlikely that after 
ordinary desiccation they may swell enough to force 
the constituent particles of tho protected substance 
far enough apart so that they are beyond the range 
of molecular attractive forces which is ordinarily 
estimate to be about 60 p/a. But it is not intended 
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lo go hero jBto the maie of theomtloal dSsousslon— 
the erperimentol foots of protection are interostinK 
and suggestive.'* * 

A cental Instance of the effect of colloidal pro- 
tection 18 ^n in the case of milk, where the casein, 
an unable colloid, » protected or stabilised by 
iMtalbnmm, In the older books this relation of 
^he ^ p^eins was obscured by the practice of 
'“’Hirting their sum as “ total proteids ” ; but the 

S ng table, based on the averages of Koenig 
e shows the great differences between millwi 
I as the importance of the casein-lactalbumin 
o in determining those differences 


Average Compotitimi of Various Milts 


Ooeein 

302 

ie.3 

3 - 20 

4 - 97 
1-24 
067 


Laotalbumin 
003 
1-28 
109 
1-65 
0-76 
1-56 


Fat 

3-64 

3 - 78 

4 - 78 
6-86 
1-21.. 
1-64 


r.actoso 

4-88 

6-21 

4-48 

4-91 

6-67 

6-99 


fcxTCriment shows that cows’ milk is much more 
|hly coagiilated by acid and by rennin than is 
Inera milk, and that the coagula of mothers’ 
if formed, arc much finer. Tho addition of 
prote^or-proteins like gelatin or albumin, 
bonydrates like dextrin, Irish moss, or gum arabic, 
jsven salts like sodium citrate—will make cows’ 
Ik behave more like mothers’ milk, and will make 
more digestible for tho Infant. Eegarding the 
, ;hly protected asses milk, so eminent an authority 
A. Jacobi stated as far back as 1888 that it is a 
,u^ to which the physician flies when neither 
W milk nor even mothers’ milk is tolerated. 

W this connexion it seems probable that any cause 
ich decreases the proportion of lactalbumiii to 
©HI in mothers’ milk—such os nervous shock or 
1 ^ 10 —will tend to register itself in a digestive 
il'iL u® infant. Tiiis ratio undoubtedly 

1^8 with the period of lactation as well as in different 
I, TO that the milk of a herd is much more uniform 
that of one cow. 

I f Plural Peotectiok 

I An outcome of these observations on milk was tho 
jovelopmcnt of tho idea of double or plural protection. 
Bio attempt to produce an imitation of casein bv 
fining a precipitate of calcium phosphate in tlic 
>esonoe of protectors (gelatin, gum arabic) was not 
I 4 tul when tho protector was added to the phosphate 
solution or to the calcium solution. On reflection 
however, it was evident that in the organism, both 
tne reactmg solutions contain protectors, and on 
protecting both tho sodium phosphate and the 
calcium chloride, there was obtained a colloidal 
calcium phosphate which could bo precipitated by 
acid or by rennin. Olivo oil was emulsified in this, 
sfhble imitation milk was obtained. 

Several instences exist in the literature where this 
principle has been unwittingly used to produce ultra- 
nne dispersions. Thus in the grainleas emulsion of 
^ippmann (so called because of the fact that it is 
teaMparont)’ the recipe calls for the addition of 
reacting solutions of potassium 
bromide and sdver nitrate. Carey Lea DrodiceJ anm« 


T* «l^er nitrate and to the ferrous 

extremely fine precipitates or 

•« 

Ihe value of this principle in technology is obvious 
and m medicme and in biochemistry it' must be of 
exceromgly great importance, for in the organism all 
reacting solutions are protected. The work of 
Auguste Lumi&’o and others has shown the disastrous 
consequences that follow the formation of flocculates 
ot sufficient size to cause nerve irritation, capillary 
embolism, and the wide variety of symptoms that 
may follow more or less directly or indirectly from 
tne appearance in tho blood stream of particles of 
unusual (hmensions. In addition, protectors very 
generally lead to the formation of crypto-crystalline 
structures, obviating sharp crystalline doxiosits, 

Atttoproteotion 

Since every substance, in tlie course of aggregating 
from atomic or molecular dispersion into visible 
lUMscs, must of necessity have in it at some time 
particles of colloidal dimensions, we must face the 
condition known os iso-colloidism, wherein tho 
colloidal dispersion of the substance is in contact 
wth a non-colloidal phase of the same substance. 
If the colloidal phase has the property of being 
aclsorbed or of adsorbing, we may have autoproteclion, 
where the substance delays or prevents its own 
cr^tallisation. The work of Quincke, 0. Lehmann, 
and others indicates that crystal formation is pre- 
coded by the formation of tiny globnlites ; and by 
rapid evaporation of a film of a solution of sulphur 
m carbon disulphide containing a little Canada balsam 
to Slow down the aggregation process, those globulites 
and their various stages of aggregation iqay bo seen 
Symposium Monograph, Univ. 
of Wisconsin, 1923). An analogous adsorption seems 
to delay the transformation of y-iron into a-iron 
(allocolloidism), and it is especially oliservablo in 
ammonium salts and in soaps, e.g., in oleatos. 

In the case of solutions, where the viscosity is not 
teo great, the autoprotective stage is of limited life. 
Ihus the gels formed bv cooling solutions of 
o.dimethylaminoanilino.3, 4-diphenylcyclo-l, 2-dione 
m organic solvents (W. B. Hardy, Proc. Rou. Soc. 
l^d., 87 a , 29, 1913); by dibenzoyl-l-cystino 
Hoffmann, J. Am. Chem. Soc., 43, 
■A*’®’ 1021 ); by camphorylphenylthiosemicarbazide 
(borster and Jackson, J. Chem. Soc., 91 , 1881 (1909); 
disrolved in organic solvents—all become crystalline 
within a comparatively short time, which mav run 
into weeks. 

Cumulative Peotbotion 
Anything that changes tho nature or degree of 
aggregation of a protector will influence tho stability 
of the dispersion stabilised by it. This may be 
brought about by heat (albumin), coagulants (e.g., 
lerric chloride, by flTOCuIating gum arable, “ breaks ” 
emulsions mode with the gum), enzymes (rennin 
converts laotalbumin into a coagulant in addition 
tn its protective action in milk (J. Alex- 
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ander, 8th Inter. Cong. Appl. Chem., 1912). We 
may, therefore, have prot^tors for protectors, 
through a whole series. 

This conception may lead us to understand some 
of the jMsculiar phenomena observed in mixtures. 
Thus the individual silicates in glass tend to crys¬ 
tallise, but in admixture they form a mutually pro¬ 
tective chain, being so chosen by the glass technolo¬ 
gist. If the mixture is not right, or if it has been 
allowed to remain too hot for too long a time, the 
chain breaks down, and the glass suffers devitrifica¬ 
tion. In alloys, especially in complex alloys, we may 
in this manner conceive how even small percentages 
of some of the constituents may exercise a potent 
influejice. 

In biological mixtures such as the gluten of wheat 
or rye flour the principle of cumulative protection 
is of consequence, and it may be that many of the 
proteins falbumin, gelatin, globulin, casein) may be 
adsorption complexes of simpler chemical compounds, 
which do not break up under the conditions to which 
they are ordinarily subjected. This view is consonant 
with the fact that, although some proteins are not 
definite chemical individuals, they are approximately 
uniform in composition. 


RANCIDITY AND THE KREIS TEST 

By T. W. JONES, B.Sc. 

The rancidity induced in fats and oils by dete¬ 
rioration is important economically if for no other 
reason. Exactly what it is in the fat or oil that 
constitutes rancidity is still one of the numerous 
incognita of the chemistry of oils and fats ; it is, 
therefore, a^mattcr for some surprise that the litera¬ 
ture upon the subject is not more extensive, for really 
very little attention appears to have been given to 
the problem. Several theories have been advanced to 
account for the phenomena, and a certain amount of 
work has been done upon the conditions giving rise 
to tAncidity, with the result that, with reasonable 
oiiw,*; the possibly heavy losses that would occur 
Ipbugh deterioration of stored fats can be avoided. 
PTxpoBuro to light, heat and the atmosphere causes 
the rancidity of fats ; moisture appears from recent 
work to be but a secondary factor, whilst bacteria 
thrive only when nitrogenous material is present, 
spoh as animal tissue and the marc of fruit remaining, 
from crude methods of extraction. 

It was at one time supposed that the acidity of^ 
oil was the same thing as iti rancidity, but this 
disposed of by experimental investigation, as was 
ako the converse theory that rancidity could set in 
without the liberation of free fatty acids. It is now 
generally accepted that if an oil is rancid then it 
contains a fair proportion of fatty acids. Another 
theory that was quashed was that the aldehydic 
bodies always found in a rancid oil or fat were re¬ 
sponsible for the rancidity; recent work, however, 
may have the effect of reviving this theory, as it 
appears that rancidity may be directly concerned 
with tte^presenoe of acrolein. ^ 


With ^tis <«onfuBion regarditig the nature of tan-, 
cidity it is no wonder that a satisfactory test has. 
not yet been evolved for its detection. Though ran¬ 
cidity can scarcely be ignored when well developed 
in any oil or fat, yet in its initial stages, especially i^ 
masked by a strong natural odour of the oil, its de 
tection is sometimes a matter of difficulty, and on' 
these occasions a positive chemical test is to b 
desired. It is not difficult to mix a slightly “ off 
oil with a fresh one that has a strong natural smol? 
in such a way as to disguise its deterioration effec¬ 
tively for the comparatively short period it is on 
the market. It is to detect such adulterations that 
it is imperative to have a trustworthy test. Of those 
propose the moat successful so far and most general 
used is the Kreis test, a modification of Bishop’s t 
for sesamura oil. This test consists in shaking tlii 
suspected fat or oil with strong hydrochloric acid and 
then -with an ethereal solution of phloroglucin. A 
rancid fat yields a red or pink colour. Kreis ascribe i 
the reaction to the presence of aldehydes and ketones 
in the rancid fat, as a similar colour results when 
the test is applied to such compounds as vanillin, 
eugenol and so on. 

This test has been widely used of recent years 
and consequently its value has been very thoroughly 
investigate. The result has been that a certain 


amount of doubt has arisen regarding 
the purpose of detecting rancidity, 


i 


example, objected to it on the grounds 
not specific and gives the samoi col' jj i l 
aldehydes and ketones not found in.jtOy^ ^ j 

the colour is not proportional to the ^ 

cidity, and (c) lastly, the test is too deAcab^ y 
oils ■H'ere to be condemned on the strem 
reaction many that were perfectly fit 
have to bo di^arded. A few years act 
ton Meat Inspection Laboratory* m-O to 20-0 
study of the test which confirmed 
and it was found, in addition, that certa^ \ 
ticularly crude and freshly refined cotton^ 
even when perfectly fresh and sweet, gave the co.- 
reaction. The Laboratory did, however, find the 
test of value for confirmatory purposes and for 
samples where the natural odour masked that of 
rancidity; aiso it was concluded that its extreme 
sensitiveness was not wholly a drawback, as it was 
found to give evidence of ah incipient rancidity 
which in every instance developed later. The test, 
ther^pto, is of use ih arong warning of the onset of 
‘ly some time bSlBK^the changes have pro¬ 
to such a point asi^o evident to the senses, 
^miiar conclusions were reached by J. P. Be'vis*: 
Under most conditions the interval of time bet'ween 
the first appearance of the Kreis test and the sensible 
appearance of rancidity is sufficient to permit the 
conservation of the product by immediate use.”* 
The Kreis test as modified by Kerr* is carried out as 
follows 

To 10 c.c. of the suspected oil or melted fat is 
added 10 c.c. of hydrochloric acid (sp. gr,, L19) in a 
large test tube (8x1 in.). This, is then stoppered 
and shaken vigorously for approximately 30 seconds. 
10 c.c. of a 01 pet cent, solution of phlorogluoip in 
qthet, is then added, and whole well s^^..and 
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to'Bt<ind. A'Tod or pink ooloratioii in the 
^oid layer indicates rancidity. 

This test is given for comparison with the Powick 
test for acrolein and also because it shows the modi- 
,tion used by Bevis* and Holm and Greenbank,* * 
their work. These workers tested the relationship 
itween the amount of oxygen absorbed by an oil or 
and the intensity of the colour given by the re¬ 
ting oxygenated oil when the Kreis test was 
ili^. This was done by bubbling pure oxygen 
lUgh the liquid dry fat at various temjjeratures at 
iven rate and withdrawing samples at regular 
rvals for testing. All three found that there was 
proportionality between the rancidity and the 
ith of colour produced by the test. According to 
and Greenback there is, however, a specific 
it proportion between the amount of oxygen 
•bw and the colour intensity; or " the amount 
fat necessary to give an equivalent colour with 
Kreis reagent is inversely proportional to the 
unt of oxygen absorbed, up to a certain limit.” 
y also found that in every experiment where an 
ireoiable oxidation had occurred the resulting fat 
iponded accordingly to the Kreis test, indepen- 
ntly of the degree of rancidity. These results point 
the invalidity of the Ehreis tot as a specific one for 
knoiditv, a conclusion also reached by Bevis. 

I Whether any information can definitely be drawn 
om this ^ork as to the nature of rancidity or not, 
Brtain finings concerning the role played by oleic 
id are important, and it is possible that future 
juiry will ascribe the responsibility for this condi- 
»n to the (acid. Of the various fats and pure fatty 
ids exainlined by Holm and Greenbank, oleic acid 
IS found to produce the greatest intensity of colour 
r eii.^i'uivalent oxygen absorption, and further 
.e-induction period of autocatalytic oxidation was 
ortest with this acid. The induction period of 
pe butter fat was also shorter than for lard, which 
jntains a far smaller percentage of oleic acid. In 
idition, Bevis found that the presence of additional 
be oleic acid in a fat increases the rate of formation 
■ the compounds causing the Kreis reaction. 
Powick’ in woric on the rancidity of oils and fat 
as evolved a new test for acrolein, which is a modifi- 
lation of the Kreis test of Kerr :— 
is To 1 or 2 drops of diluted acrolein solution in a 
test-tube is added 1 drop of an approximately 3 per 
cent, solution of hydrogen peroxide. After about 
one minute, 6 c.c. of concentrated hydrochloric acid 
(sp. gr., 1-19) is added and the test-tube shaken. 
Knally 5 c.c. of an ethereal solution of phloroglucin 
is added and the whole shaken. A deep red colour 
is immediately imparted to the hydrochloric acid 
phase, which on spectroscopic examination shows a 
well-defined, fairly narrow absorption band in the 
yellow green region. 

The modification thus consists in the use of hydro¬ 
gen peroxide and the spectroscopic examination. In 
Ahe absence of hydrogen peroxide the red colour is not 
fcbtained, and when an excess of acrolein is used the 
condensation product separates as a purple precipi¬ 
tate. Identical results are obtained with rancid 
fats, but not with such aldehydlo substances as 
vanillin, eugenol, pinnamio aldehyde, and non-ranoid 


cottonseed oil which also react with the Kreis re¬ 
agent ; with these the “ sjxsctra of the colours 
obtained show a general absorption throughout the 
green blue-violet part of the spectrum.” Powick 
therefore concludes that the siihstance responsible for 
the Kreis test in rancid fats is the same as tliat formed 
by the action of hydrogen-peroxide on ucrnlcin, and 
that this substance differs from the reactive substance 
in certain non-rancid cottonseed oils. Powick's re.sult8 
also point to the possibility that the free oleic acid in 
rancid fats is an active factor in the production of 
rancidity. It seems, however, from the results of 
Bevis and Holm and Greenbank that it is not the oleic 
acid molecule so much as its decomposition products 
that play the important part. One experiment given 
by Holm and Greenbank in another paper* is signifi¬ 
cant. Three small vo.S8els containing equal amounts 
of fresh, dry butter fat are connected in .series so that 
air may be blown through them. To the last vessel 
(No. 3) is connected an upright tube to act as a con¬ 
denser. The three are then immersed in water at 
100°C., and air is blown through them. It is found 
that No. 3 is the first to show signs of auto-oxidation, 
and No. 1 will resist oxidation the longest. This can 
be explained by the assumption that volatile oxida¬ 
tion products of Nos. 1 and 2 are carried over to 
No. 3, and catalytically hasten the oxidation of the 
fat there. It has long been known* that by blowing 
air through oleic acid volatile oxidised proriuots are 
obtamed ; and the active substances carried to No. 3 
are probably the decomposition products of the oleic 
acid in the butter fat, which has such a potent effect 
upon its reaction with the Kreis reagent. 

That the oleic acid deconrposition, or rather oxida¬ 
tion, product may possibly be identical with the 
acrolein-hydrogen peroxide complex is further indi¬ 
cated by the fact that aerolein-deeomposition pro¬ 
ducts, acrylic, acetic and formic acids are always 
found in fully rancid oils. The significance of the 
protluction of acrolein on heating all animal and 
vegetable fats needs no stressing, h’urther investi¬ 
gation of Powick’s test will probably reveal this 
identity beyond doubt. Further investigation of the 
test is undoubtedly required before it can be finally 
accepted; but it appears to be the long-desired 
specific t^t for rancidity. 
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The Societe des Produits Azotes, at its recent meet¬ 
ing reported jirogress at its Bellegarde-Lannemezan 
and Martigny works, stating that the latter works, 
equipped for the jiroduction of calcium carbide with 
a supply of 50,000 to 60,000 k.w., was suiiplicd with 
only 10,000 to 12,000 k.w., and it was decided to 
increase tjio supply of energy. 
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mineral output itn.T® U'*”®*’ 

STATES IN 19^3 

Figures showing the outputs thftt 
ptirted so fur of various minerals in the bl^ ^ 
in 1923 are as follows ;--- 


Pec®. 


from mica exported 

£”^‘^3 lb., *‘"'^ •*^1^129,18® industry in 

^’^^^Sl«2,i62, ngn**'.. g metcury-miumg 1 ^aa 


llismuth (metulllc).. 
gelciiiuru 
Tijllurhmi .. 

Carbon black (jm)- 
(.lucod from natu¬ 
ral gus) . . 

Clay 

Fuel bric[U6t tc9 

(Jyiwum 

Mica 

Quii'kailver .. 

Peat 
iSlato 

Tin (metallic) 


I92.'l 

472,000 lb. . 
04,(KM) lb. . 
1,000 1b. . 

l»8,21)2,04Hlb. . 

3,434,660 s.t. . 

696,810 n.t. . 
4,753,448 s.t. . 
9.086 H.t. . 
7,937 lliiaka 
61,355 9.1. . 
726,800 s.t. . 
7,466 s.t. 


, ti. 2.2 

i(fica-. 
-laV'm. 

123,Slices 

” snt 

'b. 

67,79.5,129 4t •' 
2,647,700 *„ \ 

619,4261 , 
3,779,949 s^ 
7,180 s'e 

6,375 llm, 
60,680 an 
607.680 s . 
9,108 s" 


Jill uiufoubtcdiy a j^j^ediate « qnicksiiyet 


uniuth 

jT lots 


ladnotyet/ea .^^ ahoweoTiwt ^ a a 

V.AW in ItaWn pn*®®. In The output 

„ (metallic) .. b.uos.r. .. . h Tyielding I>®X® 

Nearly two-thirds of the 1923 output of bp jt lots sroalier met a ’’'®^t*^of*^any other ^ 

waSd at 12-25 to ?2.94 a pound, the smalh ,appt- of Sp^n ni ^ , than disti^^^^^^^^^^ 

bringing the higher price. Ores coaming , ^^^^1923 and ^a 8 ^3 ^jo^.ever, th« ^ 

ciablo amounts of bismuth were produced in o.lpl- of ptndnemS 

from mines in Arizona, Itlaho, Montana, Neya...,,^ purrv.*,,^ton- dVi.,. p) in 1- - . 

and Utah. The United States is belieywl to have 3,^^ 

been the largest producer of bismuth m 132.5. 

Only two eorapanios reported the production of 
selenium in 1923. and most of the .supply was^b, 
demand by the glass and ceramic industries, tofrs 
n. Httlo was used in experiments. The o.eKiuce 
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selenium in 1923, and most of the .supply was^b, 
demand by the glass and ceramic industries, tofrs 
a littlo was used in experiments. The orWuce 
tcUimum and its compounds in the Unrtj- of the 
very small, but the copper refineries 
annually between 100,0()f> and ' , ptoducts 

element should uses be and there 

Clay available for the m ‘Wate in the Umom 
is widely distributed > m ®^^p^ By 30,703 short 
are clay-working and «266,348, or S 

. I the Jlauohestct 

pf.sj “f"?"' »i«>b" ““ Ti"; 

»-“r 

. i„ o,5d«ato,. 
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by J.W. Wilson. conoOTisTS. 

8ocmrT or !>■«««? TVool by the Action of 
S! “ Dfs ^.totLn and B- W. 

tlio Atrflosphdw. »>y 
Sutton. 


Stw. <»“ S“ t “s-Crii'SS •' • 

in Wisconsm an^p^y^^t f or the 

fi7 Dcr cent* ot -^lan+t^ that' 'wer® 1 * rrf the f’ORXl.T 

1922. I=^^®!fcSi^Tation at Po^smouth, 

Vircinia 1 'T%e estimated worla p , ^v" iu ^X L Uumm-,'■ * C^\n<r the wea-b-nv.— 

showinganj'toastj® nd^ permanent magnets, mg 

It fitnes fetro.platmg. 

America ai^ ^y^ica, ,p, t., but ng 
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SUSP^SION OF ENTRANCE FEE 
As an inducement to Chemists to become members 
the Council has resolved that no entrance fee shall 
be paid by members joining the Society in 1925. 

A form of application for membership was inserted 
the of tnis Section in the issue of the Journal 
tor wtober 17, and it is hoped that it may be used 
to introduce a new member for next year. 

BACK NUMBERS OF JOURNAL 

The General Secretary will be glad to hear from 
Members or Subscribers who have copies of the 
Jourml for January 4, June 13 and 27, July 4 and 25 
September 19, or October 3 and 17, 1924, that they 
are willmg to dispose of to the Society. 

LIBRARY OF THIE CHEMICAL SOCIETY 

The Library of the Comical Society will be closed 
for the Christmas Holi|ays at 1 p.ra. on Tiiesdav 
December 23, and will re-oiien at 10 a.m. on Monday’ 
December 29. ’ 


LIST OF MEMBERS ELECTED, 
December 12, 1924 

- " Fsidawn," 643, FuIhumRoa.1. London. !S.\V, li 
AshbQHruc ttoime, AVliitcihamd Hoiul 
(-lockheaton, Yorkahire. -Anolytlcal C'lKinist. 

Baina 3, (Airllon Road, Stroud Orceii. Lond.,n, N 4 

Clictnist. ’ 

Bulirig, WiDiain H., Tlie Fleisclimaiui UI)orntoiios, 1 .ASth 
rrtroot and Mott Avetmo, Now A^ork, N.V. U S \ 
Oheiiaifit. ’’ . 

Biiririnn, Henry. “ Uunavorty,” Provanihill, Milleratoo, 
OlaKgow. Analytical Clioinist. 

I 'Rams, A. O., 6. Oakbauk Awnue, f'horlton lum Hardv, 

^ Manchostd'r. ('homiHt. 

, •Chevairaieti, Henri, Soei6t6 do la Soio ArtifleieJIe d'fzieux 
Izienx. Loiro, France. Diroetor. 

■C-healiire Arthur, 21, Cavendish Drive, Rock Fo.tv, Hi.- 
Kfmhead. (.’hcniistr, 

De Hanald. Carl, lalo of Drain, Kent. Oil Her.nor. 
Donovan, WDominion Laboratory, Wellington, New 
/.ealand. Asaiatant Dominion Analyst. 

FrosK (Jrmivillo B., D,i(,t. of Chemistry, Queen's Univor.silv, 

. Ontario, Canada. Lecturer 

F ^ ’i Sydenlumi, Lon.loi., 

n Jtefwar^h Chemist (Industrial). 

30 ^ Front Koad, Tunbridge WdIIs, Ki-nt. 

.Hess Erie AdoI|il. Hess & Bvo., Ltd., Kirkstall Rond, 

l-oods. Mawaging Director. 

Canada. Chemist. 

■Kat<n.yatna..K^sujir6, c/o Mitsubishi Shogi KaLsl.a, Ltd., 
in, keneh.lrell ,'4troet, London, E.C. 3. Cliemieal 
itiiigintjcr. 

■Koarna W. E., Oo^ Mills, Waterfoot, near Manelicst.r. 
^^otton Yarn Dy«er. 

aiwis, Philip S.,^ie Miwpralt l.aboratory, Tl.o L'nivemit\', 

I • , “''Ctpool. Hosearch Student. 

‘ JiS* Sh. 22 '" ... 

w’ Street,. Dormantown, 

■T.. U-S-A. Chemist. 

Ssm? Runeom. Clieeliim. Chemist. 


“:t."‘;!::tu:^’ Co.leg„, swampy, 

M.telK.lh Thomas C., T,.,.„,l,.h.dl U,.i|.|i„g„, ,„8. Quarry 

M«,.r H«odd'"v Assistant. ^ 

Monk, Harold E., 27, Kei.ivM, Roail, Wnllasev, (Tiesliire 
Assistant to City Analvst. ' 

Moth, Leonard Alfred, 24, jiolhoin Viadu. i, London E.C I 
.Analytical Chemifit. ’ 

Piurish, Krie, L37, Ciieelham Hill H„„d, .Maiulifster. 
Hoaearcli Studont. 

Parrish, .lohn, 15.7, Hertford Road, R'aUham Cross, ITorts 
Perhiiieal Chemist. 

”'’^l!letumr’'”“'' Muyton, ni'iir Liverpool. 

Siniton, Harold A.. 1»2, Vi.loria Avenue, Hull, YorUshim. 
lioaearuh Chemist. 

Sinijison, Lo.uiji, 172, 0'C„im.,r .Street, Ottawa, Ontario, 
Lainuia. CoiiHultiiig .Kngincf r. 

Slater, \iotor W., 136, A.shliurnlmm Road, Luton, Beds 
Industrial Chemist. 

Smart, Thomas F. M., The Clayton Aniline Co., Ltd 681 
Upiier Thames Stn'et, London, E.C. 4. .Manager! 
Southall. Cohn L.. Suva, Fiji fslimds. Amilvlieal Chemist 
StiTd, Walter A„ 72, St. .John's Roail, Islcwovth, Middlesex.' 
Analytifal (-homist. 

.Stotoli, Perey F., 20, Mill Street, Wiiieanton, Somerset, 

('hr‘iTii«t, 

tvJat. *’ Herts. 

StMid, Rendeli R., r o E. J. , 1 ,, Nemours and Co., 

Enghwen f'''"*'""' J’-C- 2- Cliemieal 

Sword, .Tames, 14, Perey Strrvt, North Kelvinside, Olasgow. 

Assistant to Professor of Chemistry. * 

laylor, (.ieorge 17, Croat Tower .Street, Lon,Ion E.C. 3. 
..Analytical (lu^nist. 

Jaylor, L. R., e/o The Liuilaro .N'it.uto Co,, Ltd., Oficinu 
Santa Luisa, T.dtal, Chile 

’"'“"chemisf " “"“y "’''’‘'"y B-y- 

Tl.omp.son .fosoi.h, Altorf, Holywoo.l R««,l, R.lfast. Mill.-r 
and JIaniifaetuier. i 

'J'unslall.Behrmis Brian, 3«, Jfcadaay. (ioUI.,,^ , 

Loudon, N.W. .Lnalytical Chemist, 

Wdt’,! ''w i{ f’ Kdinhiirgli. Student. 

Af alton, Milton, , /o Messrs. T. Brown and Co., Ltd., Mann- 
facti.rin^g Chonusts, Savile Town, Dcw.sbury. Chemist 
Miitmorc, Buhard D., Food mid Drug rmboratories. Health 
fhomist^ ’ ettawa, Ontario, Caiia<la. 

NOTTINGHAM SECTION 

_ A j.iint meeting with the .Soaety of Dyers and 
Cploun.st.s was held on Xoveniber 27, Mr. S. H 
PcnUx'ost presiding. The .Soeiety recordetf its aoirow 

sympathy with 

“ '^'fie Dyeing 

t)f Aettate Silk. Mr. .Ellis statetl that artiflei^ 
yarns produced by the earlier methods differed 
P*'®‘f«ced by the Dreyfus 
f’ ^ 00 *^ .^^PonsiWe for the present day 

tdnnese), the ilifference shows itself chiefly in 
the degiw of impermeability. Although in com- 
panaon witJi other textile fibres the present Celanese 
is rclatively imijermeable, it is much less so than 
the earher fibres, and it has also low conductivitv 
properties. It is .claim^ 
th^fore thkt gariherita made from Celanese are 
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relatively cool in summer and warm in -vdnter. 
The yams are also extensively used for insulating 
purposes. The tensile strength of the yams parti¬ 
cularly when wet has been increased and this together 
with a considerable elasticity renders it possible 
to proce.sB with facility. Cellulose-acetate as repre¬ 
sented by Cclanese is a very stable fibre as is shown 
by long ageing tests. 

The earliest (iellulosc-acctatc fibres of a number of 
years ago would only take up basic colours sub¬ 
stantively after drastic treatment to swell the fibre. 
In the early days of Celanese (which is the registered 
trade mark of British Celanese, Ltd.) unsuccessful 
attempts were made to use ordinary dyestuffs such 
as direct cotton colours. In England the method 
of saponification or hydrolysis was elaborated, 
whilst in Switzerland the dyeing was done with 
simple basic colours without mordants, using 
inorganic salts, e.g., magnesium chloride, for heavier 
shades. The saponification method was difficult to 
control, as faults were not apparent until the material 
was dyed an<l were then beyond correction. A 
very largo jjorcentage of the saponification was 
completed in the first five minutes, which meant an 
extremely sensitive process, which, on account of 
its rapidity, resulted in irregularity. Unevenness 
became greatly accentuated, since any portion of the 
surface first attacked by alkali subsequently ab¬ 
sorbed more and became further hydrolysed in 
preference to the remainder. Further, there was a 
substantial loss in weight and some effect on the 
lustre, resistance to abrasion and so on; hence 
the saponification method was unsuccessful. 

The ultimate solution of the problem lay in the- 
synthosis of colours especially for cellulose-acetate 
which theoretical deduction showed would have to 
bo molecularly simple, generally basic in nature but 
certainly not strongly acidic or salt-fonning. It 
appeared certain that such colours would bo in¬ 
soluble in water, and it became necessary therefore 
first to devise a method of “ solubilising ” such 
insoluble compounds. The possibility of achieving 
physical or colloidal dispersion of water insoluble 
colouring matters was conceived. Many colouring 
matters answering to the above conditions would 
be oil soluble and considerable promise seemed to 
lie in the use of sulphoricinoleic acid which has the 
properties of an oil, but has miscibility with water, 
and in the form of its alkali salts is a very powerful 
protective colloid in aqueous dispersion systems. 
Thus simple colours were dissolved in hot sulphor- 
' icinolcic acid and the solution diluted down to 
suitable dyebath strengths. The method was next 
extended to cover unsulphonated fatty acids, 
neutralisation being first necessary to produce salts 
miscible with water Subsequently the methods 
w'ere greatly elaborate^ and numerous new dis¬ 
coveries made; the piinoiple throughout was to 
obtain a high degree,. <^.|«olution in pre-treatment 
and to prevent subseqmSlI aggregation or coalescence, 
in the aqueous dyeba&s; 

The resvilt of much research has produced what 
are “ S.K.A.” colours. Dyed samples 

wereiji^lKfi which the dye was u.sed in the form 
of embodying tfie colouring matter com¬ 


pounded with ' agrots or mHia ‘ • "■> ' ' . 

colloidal solubilisation tnd Sumeq , rytodn^, ' 
of dyebath con<fition8. The, ‘ 

properties of the “ 8.R.A.” colmOS i^ne^. 

good. The special compoundln-^’^’ 8®*^ exoe«^l*'8‘^ 
for these colours as now roaihlHrs were gjjjp\oyod 
they are no more trouble in disset®'^ such 

colours of commerce. Besides th^e^d. ^gual 

gether the “ S.R.A.” colours may®®hWdigt 
direct cotton colours and applieific* 
baths, and as they do not dye cotti tn also ^ye- 

silks, mixed goods may therefn*' Id ntber artifi®)^' 
various effects, such as solid shaded dtm o* wvtn 

or bi-colour effects. Substantial!’ tm® . ^n.totic eff®®^> 
do not dye animal fibres cittcdiate>s, t ^ ,i 
effects may also be produced, arge pW ' tri-®®’®'?* 
mixed fabrics of cotton-Celanese i sougqer, exainp'® 
Celanese and silk. In conclusioiW^JJ' or co(tt®d- 

cated the application of S.R??®’ , xv-e author iudi- 
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colours 
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printing. 

In the discussion Mr. PAtccost ^ 

the process involved was entirely novel in')23‘’ed 
achieved the dyeing with insoluble dyes in .,jy. ^ 

fine degree of dispersion, instead of in true solUv*,bat CV 
It should bo noted that there was a whole series OBjeat 
these dyes, covering the entire range of the spectrum, jdeciw’®'®®' 
Mr. Pentecost said he had noticed that with some fed States 
materials the cotton constituent had become coloured i 
oven when temperatures of only 160°—170° had! 
been used and no carbonated alkali, and ho wonderedT,^ 
whether a trace of alkali in the softened water wc 
responsible. Another speaker enquired if it wi 
possible to prepare a material in marketable cor. 
dition in which the Celanese fibre was dyed and th(^« 
rest left white. Another speaker enquired whethoi®^ 

“ S.R.A.” dyes could bo used for calico printing. 

In reply, Mr. Ellis said that the points to be attended 
to were (a) the temperature must be strictly governed, 

(6) avoidance of saponification, (c) mechanical 
occlusion. He did not think that the amount of 
alkali present in softened water would cause irregu¬ 
larities. Prevention of mechanical occlusion re¬ 
quired very careful scouring. A hard twist would 
resist much better than a soft one. Some causes 
of unsatisfactory results were those alluded to above 
and it must also bo remembered that a number of 
the dyes were oil soluble and consequently all the 
fabric must bo freed from oily matter. In calico 
printing nothing more was needed than direct printing 
on with a suitable material such as gum tragacanth 
or British gum. After printing, the usual drying 
was carried out and ageing preferably with dry 
steam. The material Would then stand soaping 
much better than cotton printed with ordinary 
cotton colours, in fact, tho results nearly approached 
those obtained by mordant colours. 

The fifth meeting was held on December 3, Mr. 

Pentecost presiding. Prof, W. E. 8. Turner, D.Sc., 
read a paper entitled A Study of Recent Attempts 

to Produce High Resistance Glasses.” 

The stability of glass was indicated by the fact 
that specimens are in existence which were made, 
more than 3000 years ago. Glass made up to the 
sixteenth—seventeenth century was mainly of the 
soda-lime-silloate type, Jn the sevente^^ C«itu^ 
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tkppMoed a xiiew glass in which oxides of lead and 
'potasshun -sreie e:i^n8ively used in place of lime and 
sodium oxide. This glass was still in use for the best 
table glass. Glass chemical apparatus up to 1850 
was mainly of the soda-lime-silica type. Glass rich 
in sodium oxide was appreciably attacked by water 
and acids and was therraore unsuitable for accurate 
quantitative experiments. Stass found that a glass 
of the composition SiOj 77 per cent., CaO 10-3 per 
cent., KjO, 7-7 per cent, and Na^O, 5-0 per cent., 
resist chemical action, and in 1860—1870 glass of 
this typo was made by the Bohemians. 

Starting with sodium silicate (Nsq0.3SiOj), the sub¬ 
stitution of CaO for NSjO increased the stability. 
Glass containing less than 2 per cent. CaO was 
rapidly attacked by water, and as the amount of lime 
increased beyond 3 per cent, the corrosion rapidly 
diminished. The substitution of Na^O by other 
alkaline earths or aluminium oxide gave similar 
results. The substitution of magnesia for lime gave 
a slightly more durable glass, whilst for zirconia and 
.■titanium oxide the results were intermediate between 
’those for lime and magnesia. 

The material extracted from the glass by corrosion 
varied with the type of the glass, but the alkali 
constituents were always in excess in the solution. 
Thi^stability of high resistance glass was in general 
indicated by the actual solubility of the several oxides 
which compo.so the glass. The order of solubility 
of the commoner oxides used was as follows: Kjt), 
NajO, BjOj—BaO, CaO, MgO, PbO, ZnO-Al,0„ 
;i Si().j, hence the more SiOj which can b(^ meltixl into 

I a glass, the greater the durability to water and aciils. 
Boron trioxide, although relatively fairly soluble, 
behaved as an exception to the above rule since, up 
to a limiting value of about 12 per cent. BjOg, it not 
only increased the durability but reduced the co¬ 
efficient of thermal expansion and gave the glass 
valuable optical properties; above 12 per cent. 

the durability diminishes. In 1863, high resis¬ 
tance borosilicate glass was made at Jena, and since 

I that time the use of BjO, associated with high silica 
content had been extensively developed. 

The resistance of a glass increased with the silica 
content, but the fusion jtoint was com-spondingly 
I raised, hence the limiting silica content was mainly 
■ rietermined by the ability to bring the materials to a 
•state of fusion in operations on a commercial scale. 

Tn the discussion, Mr. Pentecost askerl whether it 
would be possible to make dye-baths of glass that 
would not be stained by the dye. Dr. Firth asked if 
a glass which was initially readily attacked by w'ntcr 
or acids became more resistant after several treatments 
with water or acid, also why it was inqmssiblo to 
work glass which had been subjected to the action of 
steam for some time, also the cause of opalescence 
after heating of combustion glass, and transparent 
silica ware. Dr. Prideaux enquired whether tlie use 
of manganese dioxide by the Romans was intentional 
or routine, the value of zinc oxide as a constituent of 
glass and also whether dust hastened devitrification. 
In reply. Prof. Turner stated that glass could not be 
used os lining for metal baths, owing to the difference 
of thermal expansion of metal and glass. Glass 
improved appreciably after repeated treatment with 


water and acids, the amount of glass dissolved 
diminished, particularly in soda-lime and the com¬ 
moner glasses. Glass may bo regarded as a colloid, 
and rapidly adsorbetl gases and water vapour; this 
was greatest in glasses o£ high alkali content in which 
adsorption was followed successively by absorption, 
hydration, hydrolysis of silicates with the production 
of silica possibly as gel, and the corresponding pro¬ 
duction of alkali. On heating gla-ss containing ab¬ 
sorbed gases or more particularly water vapour the 
gas or water vapour was rapidly expelled under 
fracture of the glass. With glass of high silica content 
high temperatures caused the excess silica to separate 
as fine crystals; at 1140“ amorphous silica was 
slowly converted into tridymite. The use of mangan¬ 
ese dioxide was known to the Romans not only as a 
colouring agent, but also as a decolorising agent. 
The use of zinc oxide increased the refractivity and 
durability and lowered the thermal expansion. Dust 
favoured devitrification in so fur a.s the particles 
were centres for the condensation of moisture and 
hence the glass was acted on intensively at these 
points. Therefore optical glass and the like should 
be kept dust free.. 

BIRMINGHAM AND MIDLAND SECTION 

Dr. Twiss presided at the second meeting on 
December 9. Mr. D. R. Nanji and Mr. W'. S. Shaw 
(Department of Fermentation and Brewing, Univer¬ 
sity of Birmingham) submitted a paper on The Bole 
of Silica in Plant Growth its A.ssirailation and 
Physiological Relation to Phosphoric Acid. ’ 

During the eighty-five years which have elapsed 
since Liebig first brought forward his theory, our 
views on the artificial fertilisation of land have under¬ 
gone considerable modification, mon: espix-ially when 
viewed from the standpoint of the colloidal and the 
biological conditions exi.sting in the soil. We have 
come to regard elements such as nitrogen, phosphorus, 
potassium, calcium, magnesium, sodium, sulphur and 
iron as requisite for perfect growth, and it is now held 
that certain elements such as boron, fluorine, iodine, 
silicon, aluminium, manganese and zinc, which had 
been known to exert a toxic effect towards plants 
when present in concentrations above a certain limit, 
had, in fact, when present in very minute amounts, 
not only a stimulating and beneficial effect, but might 
oven be essential in some cases. It hud been held 
that silica fulfilled ecological functions in that plants 
grown in the j)re.sence of silica are able to withstand 
parasites and moulds to a greater degree than plants 
grown without silica. Recent investigations have 
showui that silica is capable of increasmg growth, and 
this beneficial effect is particularly marked in soils 
deficient in phosphorus. Silica fulfilled an important 
function in plant metabolism, and the realisation of 
this fact should prove of immense service to agricul¬ 
turists in combating plant pests and diseases. The 
great significance of this problem to the cotton and 
similar industries which suffer heavy losses amiually 
in their inability to cope with di.scase, can readily be 
realised. Such a study would also reveal the in¬ 
fluence of silica in modifying the physical nature of 
the plant tissues. Before such investigation can yield 
fruitful results it will be nece.ssaiy to dispose of 
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tuothodfs for examining and estimating the forms in 
which a given constituent may be present in the plant 
tissue, Ify thi.s means alone can we gain an accurate 
impression of the equilibrium between the different 
combinations of the same clement found generally in 
plant tissues. Much work stjll remains to be done by 
the agricultural chemist on the mineral physiology of 
plants, and lieing S])ecially interested in the physio¬ 
logy of the element silicon and its relationship to jdios- 
phoms, studios have been commenced by the authors 
with such plant tissue.s as the straws of various types 
which are known to be highly siliceous. 

A paper on 3 :11 - Diethylpentane was presented by 
Prof. G. 'r. Morgaiq Mr. Sydney Raymond Carter, 
and Mr. Albert Edward Duck. 3:3- Diethylpentane 
or tetraethylmcthane, C(G 2 Hs) 4 i a tertiary parafiin, 
is of especial interest as having the moat symmetrical 
structure of all the theoretically possible nonanes. 
From the general inorganic viewpoint this todro- 
oarbon acquired additional signilicanco, beoaUse it 
may also he regarded as the initial member required 
to complete the following periodic series : 

0 (OjH,),, ,Si(G,H,,)4, Ge{(yr,)„ SniC^H,),, Pb(GjH.)4. 

This paraffin had now been synthesised from diethyl- 
ketone by the application of the Grignard and Frank- 
land reactions, as summarised in the following 
scheme ; 

The hydrocarbon is a colourless liquid with a 
cliaracteristic campborae4r'oua odour, having a melting 
point —IP 4-1° and boiling point ]39-2°/7f)0 mm. 
In its chemical properties diethylpentane exhibits 
the inertness which characterises a paraffin hydro¬ 
carbon. It does not decolorise bromine water or 
alkaline permanganate, neither is it attacked by con¬ 
centrated sulphuric^ or nitric acids. Its physical pro¬ 
perties, including the vapour density, liquid .jfensity, 
molecular volume, surface tension and rwractive 
index, have been determined. A comparison of these 
properties with those of other hydrocarbons demon¬ 
strates the monomolecular character of 3 : 3 - diethyl- 
pentane. Moreover, they accord with the compact¬ 
ness and perfect symmetry which would be associated 
with the stnictural formula of tetracthylmethanc. 

A joint dinner with the local section of the Inst itute 
of Chemistry was held at the Queen’s Hotel, Bir¬ 
mingham, on December 13, and Ih-of. G. T. Morgan, 
the chairman of the local sections, presided. 

The toast, “ Chemistry and Industry ” was pro- 
poseil by Professor F. W. Burstall, Dean of the Faculty 
of Science in the University of Birmingham, who 
stated that in his professional life as an engineer he 
had been greatly impressed by the developments in 
the chemical world. The developments in the 
nwluction of synthetic drugs and artificial silk 
ad been particularly marked and the chemist 
might now well direct his attention to the application 
of science to the home, and to the proefutrtiorr of 
foods that would be available for immediate use 
merely by heating and which would to a large extent 
prevent the colossal waste that now took place. 
The toast was acknowledged by Mr. W. J. U. Wool- 
cock, C.B.B., president of the Society of Chemical 


Industry, who insisted that there was practically 
no industry which did not owe much of its dewlop- 
ment to the work of the chemist. There was much 
to he done in inculcating in the public mind the precise 
function of the chemist and the great part he was 
playing in the life of the country. In the direction 
of propaganda a valuable work bad been done by the 
displays in the chemical section of British industry 
at Wembley. The cost involved of over £100,001) 
w'as worth it, because it answered the question— 
Gk^rmany or this country i Formerly, the mass 
of our people, when they heard the word “ chemicals ” 
wore aj)t to think only of Germany. This was no 
longer the case. To-day, it was recognised that 
British chemicals and the British Chemical Industry 
had an established place. The Wembley exhibition 
had brought home to the Britisher not only the great 
industrial developments that had taken place within 
the domain of chemistry, hut the patient, plodding, 
and very often unrewarded research work that was 
going on ; this was an absolute guarantee for the 
continued progress of the British Chemical Industry. 

Mr. J. T. Bell, President of the Birmingham 
Pharmaceutical Association proposed the toast, 
“ The Institute of Chemistry,” and remarked that 
the institute had always had a peculiarly close 
relationship to Birmingham from the time wffeu 
Sir William Tilden was Chemistry Professor at 
Mason College, and President of the Institute from 
1891 to 1894. He gave an interesting historical 
sketch of the foundation of the various chemical 
organisations and bore tribute to the invalnablc 
work done by the Instiriite in maintaining the high 
professional status of its members. Prof. G. G. 
Henderson, l*r('sident of the Institute, in his reply, 
urged that the primary function of the Institute 
was to promote the welfare of the ])rofession. It 
had a direct and personal interest in all its members 
and was anxious to provide them with information 
and advice. The foundation of the Sodety of 
Chemical Industry had a great iuffiience for good 
in raising the status of the chemist. The men who 
laid the foundations of that Society, determined 
that it should bo built up of self-govoniiiig sections, 
each independent within limits, but all linked together 
by a central body, upon the Council of which each 
section was represented. Thus, chemists from all 
parts of the country came together with a common 
aim and purpose, and in this way obtained a bedter 
\inderstanding of one another’s position. But he 
felt that the princijxil influence in promoting the 
development of the profession of the chemist was 
the st^dy, unceasing work which had been carried 
on by the Institute of Chemistry for 50 years. 
Several generations of chemists, rtipresenting every 
branch of the profession, had devoted time, thought 
and labour, for the benefit of their successors; 
and he thought it was incumbent upon all chemists 
to become members of the Institute. Not until 
every chemist in the country was a member would 
they be able to speak, if necessary, with one voice 
upon matters of national importance. Chemistry 
and other scientific work must become of increasing 
importance to this country and, indeed, to every 
country; and if the mass of the people was to realise 



CHEMISTRY AND INDfSTRY 


1265 


Pec, ]»,’ 

the significance and importance of the work of the 
chemist, the aid of the press would have to be invoked. 

The toast of “ The Guests ” was proposed by 
Prof. G. T. Morgan, who said that the unemployment 
list of the Institute would not have been confined 
to its present modest proportions but for the Safe¬ 
guarding of Industries and the Dyestuffs Acts. 
Prof, J. G. Smith replied. 

SOCIETY OF DYERS AND COLOURISTS 

A meeting of the Manchester Section was held on 
December 12, Mr. J. Huebner, M.Sc., presiding, 

A paper entitled, Recent Experiments on the 
behaviour of Aluminium Hydroxide towards Dye¬ 
stuffs and Salts,” by J. K. Wood, D.Sc., and A. 
Wooller, M.Sc., was read by the first-named author. 

Mr. Wood said that the behaviour of titanic acid 
and of stannic acid towards dyestuffs was iuttuenced 
by the mode of preparation of the comxwunds in 
(piestion. This influence of the mode of preparation 
wa.s attributed to the amphoteric character of the 
substance.s, wliieh made it jrossible for them to adsorb 
either acid or alkali from the solution in which they 
were being produced, .so that, according to the con- 
(lition of the solution, there was either acetate on 
one occasion or alkali on another, thus giving rise to 
pi 'jducts capable of taking up acid dyes or basic 
Vd’ K respectively. Similar results might be obtained 
Vith other amphoteric substances, and it might 
be ^aid that a hydroxide like aluminium hydroxide 
cr 4 either have the adsorption of an alkali or the 
-.^.-i'ption of an acid, according to the condition of 
hhe solution in which it was being made, and that 
i would lead to a difference, according to the mode of 
: ])reparntion, in behaviour towards dyesttiffs, 'Fbe 
i paper described experiments on the behaviour of 
what had been termed hydiated aluminium oxide or 
hydrated alumina, because the amount of water was 
variable and there was no very definite comiwund. 

There Avas some difficulty in preparing hydrated 
alumina free from impimity, and the beliavimir of the 
]ui.)duct towards dyestidfs was often inlluenced by 
the impurity present. Hydrated alumina had more 
affinity for acid than for basics dyes, and evidence 
was adduced to .show' t hat with basic dyes the fixation 
of the colour involved an exchange between the acidic 
impuri^ in the hydrated oxide and the acid of the 
dyestuff. 

A second paper, “ On Alkali Cellulose,” by Prof. E. 
Knocht, Ph.D., M.Sc., and J. H. Platt. B.Sc., was 
read by Prof. Knceht, who said that it was now more 
than eighty years since Mercer, in 1844, w hen filtering 
a solution of caustic soda of C0“ Tw. through a iilter, 
comiX)sed of a six-fold layer of cambric, noticed that 
the filtrate had been reduced in strength to 53“. The 
exjwrimeiit led to the discovery of the meicerising 
proceas. During further investigations of hi.s " soda- 
ised ” cotton, Mercer w'oa led to conclude that oit 
treating cotton with caustic soda of roughly 45" Tw ., 
a definite compound was formed, represented, accord¬ 
ing to the present way of writing it, as one of cellulose 
to one of caustic soda. Later, Dr. Gladstone showed 
that the amount of alkali taken up was one-half of 
that assumed by Mercer, and that dMlnite’compouitds, 


rf!i)rc.sentcd by the formula of two of cellulose to one 
of caustic soda or iiota.sh, had been formed._ Since 
then, and especially within the last lAvcnty-ftvo years, 
the question of tlu^ composition of alkali-cenulo.se 
occupied the attention of numerous investigators, 
some of whom had conlirmcd 1 ho view s held by Slercer 
and by Gladstone, whereas others liad maintained 
that the amount of alkali taken m) l)y tlie cotton fibre 
was a variable quantity deitendiiig upon the consti¬ 
tution of the caustic alkali. ” Alkali celhilo.se ’ was 
the product which resulted when cotton was sub¬ 
jected to the action of strong caustic soda or potash. 
Beyond 40° Tw. the compound formed by caustic 
soda possessed a constant eomimsition which corrtts- 
ponded to that obtained in another way by Dr. Glad- 
.stono. The same was fonnel to hold good for caustic 
potash beyond a strength of 70° Tw. 

BIOCHEMICAL SOCIETY 

A meeting was held on December 8, when six 
papers were read. 

I “ Magnesium in Human Serum,” by K. Wateh- 
orn. A series of nine normal indiviiluaks gave values 
ranging from 2-23 to 2-60 mg. per cent., except in one 
case wlioso scrum contained on one occasion only 
2 09 mg. ijer cent. Thirty-two pathological casc.s 
were investigated, of which only six had a normal 
magnesium content of the serum, the remainder 
having inonaised values, ranging from 10 to 40 per 
cent. Magnesium chloride ingestion camsed an 
increase of 21 per cent. During and immediately 
preceding menstruation the magnesium wa.s found 
to be considerably decreased (sometimes by 40 per 
cent.) in four cases where the function W’as accom¬ 
panied by marked physiological disturbance, but 
increased in one case investigated where there was 
no such disturbance. 

II “The Oxidation of Amino Acids by Fungus 
Tyrosinase,” by M. K. Robinson and R. A. McCance. 
A study has been made of the oxidative deamination 
of glycine, alanine and leucine by a tyrosinase from 
LactariuK Tellcreiix, in the preseiiee of p-cresol, 
resorcinol and catechol. The oxygen uptake, the 
change in amino nitrogen and the liberation of am¬ 
monia have been estimated. 

III “ The Effect of Gelatin Feeding on the 
Thyroid Gland,” by Cf. M. Findlay. When gelatin 
is fed to rats as the sole source of protein in an other¬ 
wise complete diet death invariably occurs in from 
two to four w'ceks. The only constant pathological 
finding is an atrophic condition of the thyroid gland, 
characterised by the disappearance of all colloid 
material and the collapse of the walls of the vesicles. 
The addition of cystine and tyrosine to the gelatin 
does not prevent this change in the thyroid. 

The following papers were also communicated:— 

“ The Isolation of a Hydrolysis I’roduot of the 
IVotcins, hitherto undescribed,” by H. W. Buston, 
H. N. Mukherjee, and S. B. Schryver. “ Some 
Transformations of Casein,” by H. Mastin and S. B. 
Schryver. “The Separation of the lYoteins of 
Egg-white in an Electric Field,” by Dorothy Grififitlw 
anaS. B. Scliryver. ^ 
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CORRESPONDENCE 

WHAT IS THE THEORY OF INDUCED POLARITIES 7 

Sib, —I recently took exception (this vol., p. 1109) 
to the following statement made during the course 
of a discussion on a paper of Prof. Pyraan’s : “ The 
theory assumed that when oxygen and nitrogen are 
both present, the former is the negative key-atom.” 
As Prof. Pyman hiwl merely been applying, to his own 
observations, the “ principle of induced alternate 
polarities ” (which is not based on any theory, but is 
essentially a restatement in generalised terms of 
experimental observations) I naturally assumed that 
Dr. Pliirseheim’s remark was not a disingenuous 
attempt to confuse the principle with a variety of 
attempts which have sin (!0 been made to explain its 
theoretical significance. 

1 preferred to assume that Dr. Fliirscheim spoke in 
ignorance or forgetfulness, and although his reply to 
my protest suggests that his nunark should be inter¬ 
preted otherwise (this vol., p. HOP), I should be sorry 
to acee])t that suggestion. 

In the cireum.stances, however, 1, as one of several 
who have made tentative efforts to discover a sound 
theoretical basis for the “ principle ” in question, 
have good reason to wonder how Dr. Flurseheim 
justifies the application of the description : “ the 

theory of alternate polarities ’ to certain views ex¬ 
pressed conjointly by Robinson and Kernuwik rather 
than to others expressed by Sir Joseph Thomson, by 
Dr. Henstock, by l*rof. Lowry or by mysefif. 

This multiplicity of theories makes Dr. Fliir- 
schoim’s offer all the more spoil ing, of course, unless 
he himself again assumes the re8|ainsibility of deciciing 
which of the five or six brands of “ theory ” is to bo 
tested and when its postulates fail. As to Dr. 
Fluracheim’s own theory, 1 have expressed my own 
opinion of it in my last letter to you. I long ago 
signified my concurrence with some of his postulates, 
and my dissent from that based on Werner’s car- 
boxylie acid theory in the Annual Reports for 1909 
(vi., pp. .58 -01).—I am. Sir, etc., 

The Univcr.sity, Manchester A. Lapworth 

THEORY OF SUBSTITUTION IN AROMATIC 
COMPOUNDS 

Sir,— In your issue of November 21, p. 1101, Dr. 
Flurscheim replies to certain points raised by IVof. 
Lapworth by quoting some excerpts from publica¬ 
tions in part by me, and in regard to which Prof. 
Lapworth cannot bo assumed to have accepted any 
responsibility. For my own part, I am ready to 
defend all the iwstulates quoted by Dr. Flurscheim, 
but suggest that their application has been misunder¬ 
stood. It is true that the tendency of the oxygen 
atom to acquire a lu-gativc charge and a stable octet 
is greater than that of the nitrogen atom, but 
whether this tendency (!an become effective or not will 
certainly depend on the circumstances of the case, 
and esjiecially on the structure of the molecule and 
the mechanism of the particular reaction consider*!. 
j.Jo take the analogy of a game of chess, the queen is 
'..^tentially the most powerful piece ioa, the board 
and in sinqjle eases will, with the bes^i|fcy, always 
overpower a weaker hostile piece, whfl^lpn complex 
positions even a pawn may somrtimes prove a more 


efficient instrument. Similarly, in complex m6lecule»' 
an oxygen atom may meritoriously succeed in sta- 
bilising its octet, and yet the process proves to be 
futile because it has no relation to the changes which 
can occur in the molecule under the particular condi¬ 
tions of experiment. 

A sovereign has a higher purchasing power than a 
penny, but this camiot be proved by a test with an 
automatic machine. Again, in readily reversible re¬ 
actions the final point of attachment of a group, 
where more than one possibility exists, will chiefly 
depend on the stability of the product. In such 
cases electro-valencies tend to be replaced by co¬ 
valencies, and the result anticipated from the elemen¬ 
tary process of sign-labelling is reversed. 

Absolute rules are rare in organic chemistry, yet 
in connexion with aromatic substitution there are 
several to which no exceptions exist. For example, 
it appears to be always true that the existence of free 
electrons (lone pairs) in the octet of an atom directly 
attached to the nucleus connotes strong o-p-directive 
effect. This is easy to understand on the electronic 
theory of conjugation, because the levelling out p* ■ 
valency, which is one of the prime factors aff,^ ' 
the direction of chemical change, can occur wiV 
aid of free electrons with the minimum 'A 
turbance. In this case the electronic 
useful both for classification and explanation 
is the equivalent in other theories of valciy,){i ^ ^ X'fi 
order to avoid misunderstanding it shouldiirjal 


that the above proposition cannot be ref^RaJ 
o-p-orientation does not always depeiR. jle 
existence of free electrons. ' ^‘Wii. 






The whole subjeot cannot be adequately (iiscus.set^^®'' 
in coiTcspondence columns, but 1 do wish to assert ‘ 
that the criticism which has recently been directed 
against the applications of the electronic theory of 
valency to organic chemistry has not resulted in the 
production of a single definite ease to which these 
theories are inapplicable. Prof. Ingold has made 
very interesting observations on the addition of 
nitrosobenzenc to unsaturated compounds, and it 
is significant that, on his interpretation of what 
polarity theories predict, everything goes the wrong 
way. This indicates order at least, but as in every 
other case the meaning of the results cannot be dis¬ 
cussed until the mechanism of the reactions is 
elucidated. It is impossible to accept without ques¬ 
tion the constitutions assigned to the substances 
formed in the additive processes when the only 
method of analysis is by thermal decomposition. 

, The University, Manchester R. Robinson 


PERSONAL AND OTHER ITEMS 

Mr. George Eastman, founder of the Eastman 
Kodak Oo., who has already given away half his 
holding of stock in that company, has given the re¬ 
maining half, roughly, SL5,000,000, to various in¬ 
stitutions of learning. About $8,.500,(K)0 will go to 
the University of Rochester, and $4,600,000 to the 
Massachusetts Institute of Technology, both insti-, 
tutions which have previously received largo gifts 
from Mr. Eastman. 
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. 0 Sir John Cadman liu returned to London from 
Persia, ■where he has been for over two months. 

Mr. H. J. Turner, head of Messrs. Charles Turner 
and Sons, Ltd., colour, varnish and japan manufac¬ 
turers, London, died recently, aged 9^ 

Mr. L. E. Hinkel has been awarded the D.So. 
degree of the London University, for a thesis entitled 
‘‘ Reactions in the Hydro-aromatic Series, resulting 
in the Formation of Aromatic Compounds.” 

The Royal Society 

At the 262nd afiniversary meeting of the Rtjyal 
Society, the president. Sir Charles Sherrington, 
announced that Prof. 0. W. Richardson, noted for 
his work on therraionics, has been appointed to the 
third Research Professorship which has been pro¬ 
vided from the munificent gift of Sir Alfred Yarrow. 
The Society’s medals -were awarded as follows; 
The Copley Medal to Sir E. Sharpey Schafer for 
his physiological researches; the jRumford medal 
to Prof. C. V. Boys for his services in pn^ducing 
apparatus for accurate physical measurements; 
a Royal medal to Sir I). Clerk for his work on the 
internal-combustion engine; a Royal medal to 
Dr. H. H. Dale for his researches on the action of 
ergot; the Davy Medal to Prof. A. G. Perkin for 
researches on the natural organic colouring matters; 
and the Darwin Medal to Prof. T. Hunt Morgan for 
■is researches into the theory of organic evolution. 
r The following officers and members of council were 
' elected: President, Sir Charles Sherrington ; 
Treasurer, Sir David Prain ; Secretaries, Mr. W. B. 
Hardy and Mr. J. H. Jeans; Foreign Secretary, 
Sir Richard Glazebrook ; other members of council. 
Sir Frederick Androwes, .Prof. J. H. Ashworth, 
Dr. F. W. Aston, Sir William Bragg, Profes.sor S. 
Chapman, Sir Dugald Clerk, Dr. H. H. Dale, Prof. 
P. G. Donnaji, Prof. A. S. Eddington, Prof. E. S. 
Goodrich, Sir Thomas Holland, Prof. J. B. Ijeathes, 
Prof. T. R. Merton, Dr. G. 0. Simpson, Prof. J. F. 
Thorpe, and Prof. F. E. Weiss. 

Cast Iron Research Association 

In the unavoidable absence of Lord Weir, Mr. H. B. 
Weeks presided at the Third Annual Meeting of the 
Cast Iron Research Association in London on Novem¬ 
ber 19. The Chairmaft laid stress on the ^at pro¬ 
gress made during the year, and summarisea the main 
developments, particularly the extended research 
programme, anil the establishment of a laboratory. 
The report and accounts were adopted, these sho-wing 
a considerable improvement. 

Sir John Dewranoe, K.B.E., was elected President 
for the period 1924-26, and the follo'wing were elected 
Vice-Presidents:—^Mr. G. Pate, O.B.E., J.P. (Falkirk), 
Mr. S. Hunter, C.B.E., M.Inst.C.E. (Wallsend-on- 
Tyne), Mr. F. W. Firth (Sheffield), Mr. C. E. Lloyd, 
O.B.E., M.P. (Dudley), and Mr. W. B. M. Jackson 
(Chesterfield). Commander C. W. Craven, O.B.E., 
R.N., and Prof. T. Turner were re-elected Vice- 
Presidents for a further year. A great tribute was 
paid to the services rendered to the Association by 
the. retiring ^P^ident, the Rt. I|on,. Lord Weir , of . 


Eastwood, P.C_., who was elected an Honoraiw Mem¬ 
ber, and retiring Vice-Presidents, Mr. M. Deacon, 
Vice-Admiral Sir George Goodwin, Mr. A. Laing, 
C.B.E., Mr. P. W. Potter, J.P., and Mr. Douglas 
Vickers. 

Mr. A. J. Burn, Mr. F. J. Cook, Mr. T. Donaldson, 
Mr. N. B. Ellington, Mr. J. Haigli, Major C. Howl 
and Mr. M. Riddell were re-elected to the Council. 
Dr. W. Rosenhain, F.R.S., and Prof. T. Turner ■were 
eleoted Honorary Members, and Dr. Rosenhain 
suitably responded, expressing the hope that there 
would be oven greater co-operation in future between 
the Association and the Ferrous Alloys Research 
Committee. Delegates nominated by tho leading 
technical institutions were elected, and thanks ex¬ 
pressed to the professors and scientists who assist 
]n the work of the Association. 

The French Coal and Iron Industry 

Production for the month amounted to 3,837,378 
tons, an increase on tho August output which was 

3.691.1631., tho daily production being 147,6911., 
compared with 144,6801. in January, and 136,147 t. 
in January, 1913. Developments in tlie Nord and the 
Pas de Calais increased tlie daily production from 
60,2391. in January, 1923, to 85,6391. in September, 
1924, daily. In the Central and Southeni districts 
the amount of coal extracted during the month was 
65691. daily. The total daily production of the mines 
situated along the old frontiers was only 6569 t. less 
than that in 1913. The production of metallurgical 
coke in Franco rose in September to 223,8101. Of 
coal and lignite 2,083,4991, was imported of which 
1,026,808 t. came from Great Britain, and 227,8061. 
were exported. Imports of coke amounted to 

417.6101., pi which 368,2741. came from Germany, 
and 46,1081. were exported. 

During the first nine months of 1924, 34,2161. of 
cast-iron was imported, and 649,9331. exxmrted; 
7634 t. of ferro-alloys was imported, and 14,4361. 
exported. Exports of iron and steel amounted to 

l, 675,675 ra. t., and imports to 637,861 m.t.; 38,613 

m. t. slag was exported, and 56,888 m. t. imported. 

Sugar Beet Subsidy 

It is announced that tho Govemincnt lias decided 
to carry out the proposals made by the late Govern¬ 
ment for the grant of a subsidy for a period of ten 
years on a diminishing scale to sugar manufactured 
in this country from homo-grown beet, coupled with 
a minimum price to the growers in the initial yeare. 

The propo.scd subsidy, which will apply to sugar 
manufactured during the current season, will be at 
the rate of 19s. Cd. per cwt lor the four years from 
1924-25 to 1927-28 inclusive ; at tho rate of 13s. per 
cwt. for the three following years; and at the rate of 
68. 6d. per cwt. for the three final years. These rates 
win apply to sugar of a polarisation exceeding' 
98 deg.; for sugar of lower polarisations tho rates 
will be reduced according to scale. 'The subsidy has 
been fixed at a rate which wiU enable the sugar fac¬ 
tories to pay excise duty at the preferential rate, 
which at present is 9s. 8|d. per cwt., and the in¬ 
dustry would not be adversely affected in future by 
any. reduction in tho Customs duty on imported 
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sugar, since the Excise duty would be proportionately 
I’cduced at the same time. It will be a condition of 
payment of the subsidy that the sugar manufactui'ers 
should pay during the first four years a minimum 
price of 44 h. per ton of beet of IS J })cr cent, sugar 
content, with an addition or deduction of 3d. per ton 
in respect of each one-tenth ya^r cent, of sugar content 
above or below I5| ]K;r cent. 

The Government proposes also tliat in the case of 
any new sugar factories it shall bo a condition of the 
payment of the subsidy that not less than 76 per cent, 
of the value of the machinery and plant shall bo of 
British manufacture, unle.ss the Minister of Agricul¬ 
ture for any sitecial reason dispenses with this 
condition. 

The necessary measures have been prepared and 
will bo presented to Parliament when it meets for 
busine.ss. It will not bo possible to complete the 
stages before (.'hristmas, but it is the intention of the 
Government to secure their passage into law without 
any avoidable delay. 

Adulteration of Food 

Mr. J. E. Liverseege, E.I.C., city analyst of Bir¬ 
mingham, gave an address on “The Adulteration of 
Foods ” before the members of the Biochemical 
Society of the University of Birmingham, on Decem¬ 
ber 4, Prof. A. K. Ling yrresiding. 

Mr. Liverseege said that 5000 sample.s of drugs 
and food were taken in Birmingham annually, or 
about 6I^..Aamples jier 100,000 of the population, 
and a,lmiii'6 per cent, was adulterated. From 1897 
to 101 9’3 per cent, of the, milk samples contained 
boric acid or formic aldehyde ; but to-day less thaji 
one in a thousand samples was adulterated in that 
way. 

During tlio war, when bread was dear, a enrious 
preparation whieli claimed to prevent bread lo.sing 
moisture and to impart flavour and colour was jnit 
upon the market, lint it wa.s useless as it consisted of 
starch, Epsom salt and ealeium pbo.sphale. At one 
time boric acid was largely nsed as a preservative in 
sponge cakes, and it was n.sed during the wiir period 
in imported liquid eggs for making .sjamge cakes. 
He had found Gorgonzola eliee.se adulterated on tlie 
outside by a jiaste of barium siilpbate and tallow, 
sometimes coloured w ith oxide of iron, whilst rice had 
been adulterated with French chalk, used, it was 
said, to protect it against tlie weevil. Glucose had 
been used in making sweets, and then as the glucose 
picked up moisture, a coating was given of paraifiu 
wax. Tliere were instances many years ago of vinegar 
having been adulterated with sulplmrie acid, and he 
had found samples containing boric acid and salicylic 
acid. One recent samjile consisted of jam marked, 
“ Prepared from refined sugar,”, but which contained 
glucose syrup. Adulteration was not common in 
Birmingham, and the large proportion of traders did 
their best to .supply the public with the article they 
required and pajd for. 

Answering (jpestions, Mr. Liverseege stated that 
dried milk^fiow had to be labelled in accordance 
with their ijpitnposition. Under the new labelling 
regulations^he sale of dried skimmed milk as dried 
infik should be stopped. The word ” adulteration ” 


did not come in under the Food and Drugs Act, but' 
such products, including medicine, should be in 
accordance with the nature, quality and substance 
demanded by the purchaser. Various products 
sold under proprietaiy names could not be defined 
by the public analyst. There was no standard, so 
that the public analyst was without power to support 
a prosecution, unless, of course, such proprietary 
article was injurious to health. A difficult question 
like that of the use of saccharin in jam ought to be 
dealt with not only by a local authority, but by the 
Ministry of Health. Ho had on one occasion found 
golden syrup adulterated by solid glucose. 

Prof. Ling said if the manufacturer mixed his 
food products up,on proper lines preservatives should 
be unnecessary. He condemned the use of glucose 
in golden syrup as an adulteration. 

Power Alcohol from Beet 

An influential deputation formed by the British 
Power Alcohol Association has, according to The. 
Timfs, asked the Minister of Agriculture to extend 
the proiwsed subsidy of 19s. fid. jier ewt. on sugar 
produced from beet to the sugar content of beets 
used for making power alcohol. Some of the chief 
points mentioned were the agricultural inqsirtanee 
of the beet crop and the serious need of an alternative 
motor fuel to petrol. The value of B\igar beet as a 
cleaning crop in the rotation and its effect in increas¬ 
ing the following crop of cereals wa.s emphasised, i 
whilst the. additional farm labonr required and 
value of by-products of beet as food for stock were also 
iwintcd out. It was urged that if these arguments 
were strong in the case of sugar they were stronger as 
regards power aleoliol, because central factories were 
mucli eheaix'r to construct, used larger quantities of 
beet and worked continuously throughout the .year. 
The need of producing power alcohol, in view of the 
growing eonsuinption and the rapidly diminishing 
sourees of it, had hcen impressed on tlie country by 
various Govennnent ('onunittees, and the deputation 
strongly urged that it was essential for eeonomic and 
strategic reasons that we should not he dependent 
on foreign sources for our motor fuel supjilies. If 
the subsidy were gi’anted, the comparative cheapness 
of an alcohol factory would prove a guarantee against 
the, creation of inonojKilies, as it was the aim of the 
British Power Alcohol Association to encourage the 
cstabiislimont of central faetoiies on a co-operative 
basis, the farmer supplying the beet to have partici¬ 
pation in the profits, ami a first claim on a portion 
of the product. Largo sums were lost annually 
because our main supplies of liquid fuel were drawn 
from the United States, in consequence of the adverse 
exchange conditions. Foreign countries, including 
the United States, where wore the largest supplies 
of petrol, were entertaining large schemes for the 
development of power alcohol. The main object 
of a subsidy being to place an infant industry in a 
position to stand on its own feet, it was important 
to know whether at the end of the proposed subsidy, 
namely 10 yeara, power alcohol could be made in 
this country to compete with petrol. Leading experts 
who have examined this question on behalf of the 
Association yvere satisfied that at a cost for beet which 
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could make the sugar industry just pay its way if 
present prices for sugar were maintamed, power 
alcohol could compete easily with petrol, even if 
the average post-war petrol price were not to bo 
exceeded, a suj)position which seemed unlikely. For 
the safety of the country against economic or military 
attack, it was essential that the power alcohol industry 
should bo established here, and the amount of the 
subsidy would probably bo more than compensated 
for by reduction of the dole and saving in exchange 
on purchases of American motor spirit. 

Whilst addressing the Rotary Club at Wolverliamp- 
toH, Mr. Alfred Wood said that the British Sugar 
Beet Society, which represented all interests in this 
new industry, undeftook to make every effort to 
comply with the condition of the subsidy, which was 
to secure such economies arising from education, 
experience and efficient organisation as to enable 
it to become self-supporting in the period of ten years 
covered by the Beet Subsidy Bill. Four of the six 
promised factories at Ely, Kidderminster, Spalding 
and Ipswich were expected to be ready for the 1925 
crop of beet, and the farmers, through the National 
Farmers’ Union, were co-operating with the manu- 
facturera in every possible way. Prof. A. R. Ling, 
of Birmingham University, Mr. T. H. P. Hcriot, of 
the Royal Technical College, Glasgow, and Dr. A. 
Wijnberg, formerly principal for twenty-flvo years 
of the school ffir the sugar industry of Holland, were 
■j^aged upon the consideration of a scheme put for- 
Cd by the Society, in which universities and beet 
«ar factories would bo invited to co- 0 [)crato, 

Mineral output of Canada in 1923 and 1924 

^ According to revised statistics received from tht; 
BDominioii Bureau of Statistics, the Canadian mincial 
Inutput in 192,’J was ns follows 



Quantity 

VullKJ 

s 

Asl>csh*.8 

2:tl,4S2tons 

7,,",22,ti0il 

Co|)|XT 

.. S(t,S8l,r);n lb. 


.Lf'Ufl 

.. in.2:U,4«G lb. 

7,98o,.')22 

N'ickfl . . 

.. (12.15:1,843 lb. 

I8.;i.;t2.077 

Stilt 

toiiH 

i,7i:t,.7iii 

SiJvcr . 

.. IS,tM>1.744 f. oz. 

l2,0U7,riOil 

Zinc 

. . (>0,41(1,240 lb. 

;!,9»1,701 


•* Finally, revised figures for gold production in 
lit2;t show 1,242,941 line ounces, valued at $25,702,129. 

The total value of metallic production during 
the tirst six months of 1924 amounted to $47,496,000 
as compared with $39,581,000 during the same period 
: in 1923. Tlic value of gold produced was $14,475,000, 
tan increase of .$3,511,(KM) aud the silver jirodnction 
amounted to $5,881,000, an increase of $74,(MM*. 

• The value of nickel showed an increase of $1,789,000, 
whilst that of lead was $6,278,()(K), an increase of 
$2,700,000. 

Physics and Chemistry of Paints and Varnish 

The study of the fundamental principles at the 
basis of any manufacture has always proved valuable 
in helping progress in the industry. Organised 
consideration of the seientifle basis of paint and 
varnish technology has not been conspicuous, 
however, in this country, though, in the United States, 
the U.S. Paint Manufacturers" Association has estab-. 


lisbed an energetic and prolific research department. 
It is, therefore, of interest to call attention to the 
course of lectures on the above subject (which also 
includes synthetic resins), wliich are to bo given at 
the Battersea Polytechnic by Mr. A. A. Drummond, 
M.Sc. The Principal of the Polytoehnic, Dr. R. H. 
Pickard, D.So., F.R.S., states that the lectures 
are designed to indicate tlio lines a long whu'h scientific 
development is being made and the many openings 
for further investigation, Such a course is well 
worth attention by young tcehnologi.sls engaged 
in the industry and should provulc a valuable stimulus 
to progress. 

The Action of Light on the Photographic Plate 
Dr. T. Slater Price, O.B.E., F.R.S., nildres.sed the 
Cliemistry Section of the Leicester Literary and 
Philosophical Society, on Dceeraher 3, at the Museum, 
Leicester. Ho gave a brief account of the main 
principles of the “ Action of Light tipon thi' Photo¬ 
graphic Plate,” illustrated by experiments and 
lantern slides, and then proceeded to describe the 
recent work of his own Research Association and of 
others. Mr, Hubert Pooley, M.lnst.G.E., presided. 
A short di.seussion followed. 

Research In Cotton 

On December 3 the foundation stone of the 
Technological Research Laboratory at Bombay was 
laid, and the Viceroy also opened the spinning-plant 
of the Indian Central Cotton Committee. This 
function mark.s an important development in the 
Indian cotton industry and it is iliffieult to over¬ 
estimate the value of the new laboratory to India. 
Properly controlled spinning tests Mill be under¬ 
taken for tho Agricultural Departnient.s, and the 
laboratory will also an'ange for full-scale mill-trials 
before new cottons are brought into general cultiva¬ 
tion The Research Laboratory thus formed will 
be the onlj' one in tho world eoiieentrating on the 
improvement of raw material and the iinestigation 
of tho growers’ needs. 

Knecht Testimonial Fund 

In view of the great sei viee rendered liy Prof. E. 
Knccht, Ph.D,, M.Sc., to tlio Society of Dyers and 
(’olourists oVei’ the long peiiod of forty-two yearn, 
for forty of which Ju' was Foreign Editor of that 
Society's Journal, it has been decided tliat a testi¬ 
monial should bo presented to him. Those desirous 
of taking part should send their tlonations to the 
■■ Knecht Testimonal Fnml,” addressed to the Sec¬ 
retary of the Society of Dyers and Colouri.sts, 30, 
Pearl Assurance Buildings, Bradfonl. 

“ Rayon ” the New Name for Artificial Silk 

The Council of the Si Ik Associat ion of Great Britain 
and Ireland has approved the adoption of the word 
“Rayon” in place of the name, “Artificial Silk.” 
Tho object is to eliminate the word “ silk,” and 
ensure the use of “Rayon” as a descriptive term for 
all classes of artificial silk, so that " Rayon Silk ” 
would be incorrect. The word “ Rayon ha.s already 
been largely adopted in the United States by 
, representative organisations in tho trade. 
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REVIEWS 

The Extra Phahmacopceu. Vol. I. By W, Hakki- 
soN Martxndale, Ph.l)., F.C.y., and W. Wynn 
Westcott, M.B., B.P.H. 18th Edition. 
Pp. xxxviii+IlfiS. London: H. K. Lewis and 
Co., Ltd, 1924. Price 278. 6d. net. 

For the nio.st recent information on dings and medi¬ 
cinal preparatioirs tlie. pharmacist and the medical 
man have for many years found “ The Extra Phar- 
raacopa'ia ” a .safe and reliable book of reference, and 
the latest edition fully maintains its reputation. It 
is four years since the previous edition was published, 
and during that time much important work has been 
done in medical science. New methods of treatment 
are described under such headings as Colloidal 
Metals, Endocrinology, Insulin, Accessory Food 
Factors, V'accincs, etc. The information supplied is 
concise, thoroughly up-to-date, and includes a very 
large number of recent medical references which form 
one of the features of the book. 

To the analyst concerned in the examination of 
foods and drugs, and to the. consulting chemist when 
confronted with problems connected with pharma¬ 
ceutical chemistry, this volume is especially valuable. 
It contains a vast amount of practical information 
based on the authors’ own experiences and research, 
not only on processes of manufacture of medicinal 
substances, but also on clinical tests—^the excellent 
summary of the Poisons Regulations and the intricacies 
of the Dangerous Drugs Acts constitutes an authorita¬ 
tive guide to the pharmacist. Every preparation 
which falls within the Poison .Schedule or is classified 
as a “ dangerous drug ” is marked with a spceial sign 
throughout the book. 

A few of the important new features deserve special 
oorament. 'The authors have conducted a scries of 
experiments on the preparation of tinctures and 
spirits of official drugs using isopropyl alcohol in place 
of ethylio alcohol, and have come to the conclusion 
that isopropyl alcohol is equally suitable for the ex¬ 
traction of such drugs as belladonna, benzoin, ca- 
lumba, capsicum, cinchona, henbane and nux vomica. 
Although isopropyl alcohol is more toxic than ethylio 
alcohol, its use for medicinal tinctures, the dose for 
which is comparatively small and usually well diluted, 
is well wmrth consideration. For hair lotions, skin 
lotions and toilet preparations for which methylated 
spirit is unsuitable, isopropyl alcohol has been proved 
to be eminently satisfactory. 

Activated alkaloids, in which the addition of an 


Emetine and its compounds, now largely employed 
in amoebic dysentery, have been pven due pro¬ 
minence. In the chapter on nutriments, the accu¬ 
mulated knowledge derived from many original con¬ 
tributions on accessory food factors has been carefully 
abstracted and condensed. The effects of aeration, 
oxidation, pasteurisation and excessive heat on food 
products are clearly shown. 

The subject of insulin, which has been prominently 
before the public during the.last few years, is dealt 
with in about eight pages, its manufacture, distribu¬ 
tion in nature, technique of injection, chemical 
examination, effects of excessive dose, etc., being 
fully discussed. 

Under Endocrinology, new methods of treatment 
with animal substances, notably pituitary, thyroid, 
parathyroid and suprarenal glands are commented 
on, accompanied by notes on the manufacture and 
standardisation of their active principles and their 
physiological effects. 

The section on vaccines and antitoxins occupies 
some seventy-five pages, illustrating the growing im¬ 
portance of this realm of medical treatment, notably 
m asthma, bronchitis, cholera, diphtheria, . 

tuberculosis, typhoid and small-pox. * 

The enormous variety of drugs and prei 'i / 
referred to in this minaturo pocket volunv^ 
to impress upon the reader the imraens^g* 
ties of the present-day pharmacist. S K' . ( 

tindalo ” is of incalculable value as a .^n^ged 1 
and a veritable mine of information ward by:' ‘ 
the preface remind the physician “ ti sugar ft f ' 
take exception to a chemist commun iient.. 

on matters of doubt relating to presc'*'"®*’* /'’“'' I i 

like. Therapy to-day is so extremelj Avex i'V'c /, 
complex that it is only by careful co-op e on and’ 
mutual good will that mistakes can be cxd ^oed and| 
dire cons^uences be prevented.” They plead also to* 
the practitioner to help forward British industry, and| 
ask medical men to assist the English chemical f 
worker to their utmost. The compilers are to be con-) 
gratulated on the production of a work well abreast 
of the times and meriting the highest praise. 

C. T. Bennett 


A System op Physical Chemistry. By W, 0,. 
MoC. Lewis. Vol. III. The Quantum Theoj^ 
Pp. x-f407. London: Longmans, Greenjind 
Co., 1924. Third edition, ftice 16s. ™ 


alkali is found to produce enhanced phjrsiologioal 
effects, form the subject of a now chapter. Alkaloidal 
periodides have also received experimental treatment, 
both chemically and physiologioally, at the hands of 
the authors, and their results ale published exclusively 
in this addition. Arsenobenzolj.,the British equivalent 
of salvarsan, and the newest inq^ods of administra¬ 
tion are ‘fully described, an(fc..^hy recent medical 
references are given. V 

5 :. Gocain and synthetic substitSitcs for local anses- 
wWia are fully dealt with, and details of their applica¬ 
tion Me included. Under colloidal metals, the newest 
additnyu^e described, with recent reports on the 
use dtjPioidal gold in neurasthenia, alcoholism and 
^he ^bit. ^ 


During the last few years many books have been 
ublishcd on the quantum theory. This does not, 
owever, make the third edition of Prof. Lewis’s 
work less acceptable. The book contains a large 
amount of matter and gives quite clearly and defi¬ 
nitely the principles of the application of the quantum 
theory to many phenomena. 

The theory is introduced through a discussion of j. 
the problem of radiation in thermodynamic equi¬ 
librium. It is shown that olassioal statistical 
mechanics leads to a result not in agreement with 
experiment. Planck’s conception of energy-quanta 
is then given, and the oorreot law deduced. 

An account is ^ven of the application of quantinn'^ 
v^rinoiples to 
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oif soUda and of gaada, themionios, contact 
poteMial, the photoelectric effects, photochemical 
reaction and Nemst’s heat-theorem. A long chapter 
(Chapter V) deals with the various theories of the 
structure of the atom, especially the theories of 
Bohr and Langmuir, which are given in some detail. 
The application of the Quantum Theory to matter 
in buiK is discussed in Chapter VIII, which deals 
with the theory of the ionic lattice and the molecular 
lattice. The volume has eight appendices, by 
various wTiters. These consist in general of a 
formal development of points in the theory which 
could not conveniently be treated in the text. 

Whilst being mainly theoretical, the book contains 
an account of the principles of the fundamental 
experimental work, such as that of Nemst on the 
specific heat of solids, and the classical determination 
of Planck’s constant by Millikan. 

Altogether the book may be considered as a very 
useful addition to the literature on the subject. 
The theory is not yet by any means complete; 
quantum principles have been successfully applied, 
either partially or wholly, to a large number of 
problems, but progress is slow in the absence of 
precise ideas as to the true significance of the dis¬ 
continuities involved. Each partial application meets 
with striking successes, and difficulties no less 
striking, and each reveals a separate aspect of the 
central problem, which itself remains unsolved. 
It is this difficulty which the author has had to 
encounter ; ho has tried to give as ordered an account 
as possible of the theory in its present incomplete 
state, and he may bo congratulated on having 
achieved so much. 

There are a few misprints in the book, but the.se 
re of a trivial nature, and the book is otherwise 
^ell printed and appears to be free from any serious 
rrors. Diagrams are inserted wherever necessary, 
nd these are invariably clearly drawn and of 
ufficient size. 

The writer has no hesitation in saying that the work 
hould prove of great value to all serious students 
if chemistry and physics. As a volume of a system 
f physical chemistry, it is written from a chemical 
wint of view, but this should not make it less 
aluable to physicists. G. Eeic Beli, 


i Phvsicai, ani> Physico-Chemical Problems Ee- 
LATINO TO Texth^e FIBRES. Reprinted from the 
Transactions of the Faraday Society. No. 69, 
vol. 20. Part II, 1924. Price 7s. 6d. 

This is an account of a general discussion held by 
the Faraday Society and the Textile Institute at 
Wembley in June. The first impression one gets in 
perusing this volume is that the textile industty is 
now receiving the full searchlight of science. ITe- 
viously it was mentioned that all branches of the 
industry were founded on what is generally called 
“ rule of thumb ” or “ empiricism,” and that these 
methods held sway until quite recent times. But this 
statement is difficult to maintain, for a century ago 
some quite distinguished scientists were engaged .in 
the jintlusttyif. at all ^stiles s®sni tP h?i:^ 


attracted as many men versed in scientific methods 
as other industries have. It is true that the results 
of scientific investigations in the industry have not 
always found publication, for tlie simple reason that 
nothing was to be gained by the broadcasting of 
information of industrial importance. But now we 
are living in another ago, and many old business men 
are wondering what is to bo the outcome of the 
spreading of this information. Certainly an enormous 
amount of work is being done, and tho.s(^ engaged in 
industry find it difficult to assimilate all the infor¬ 
mation and apply it to industrial use. 

The introductory address at the Conference was 
given by Dr. W. L. Balls, in which he surveyed the 
field of research. He regards physics as the pivotol 
subject for industrial research in the textile industries 
during the next half-century. Most of the faults in 
cotton yarns to-day were faults intrinsic in the 
physical properties of the raw materials. When an 
industry was changing its technique, as the electrical 
industry always was, and the textile industry was 
now beginning to do, the scientist’s place \fas very 
different from what it was in a stable industry, and 
the main reason why a scientist could bo useful 
to an unstable industry was that the practical man 
took a very long time to get the answer in experi¬ 
mental work. Dr. Alexander Scott showed some 
slides of linen used in the shroud of Tut-ankh-Amen, 
and Dr. S. A. Shorter read a paper on the physical 
properties of textile fibres in relation to technical 
processes, emphasising the importance of the absorp¬ 
tion of moisture by fibres and their elastic properties. 
He discussed some observations in the light of the 
theory of the colloid structure of fibres. Dr. T. 
Barratt gave measurements of the transparency of a 
fabric and of the lustre produced during mercerisa- 
tion. The transparency of a fabric may be increased 
30 per cent, by merccrisation, and the amount of 
light reflected from a mercerised cloth is less than 
from the unmercerised. A careful examination of a 
well-mercerised fabric will show a distribution of 
very bright and very dull points, the amount of re¬ 
flected light being usually rather less than from the 
more unfformly lighted surface of an unmercerised 
fabric. This latter fact is due to the greater trans¬ 
parency of the mercerised fabric and the consequent 
loss of reflected light. 

Some structural characters of the flax fibre were 
discussed by C. R. Nodder and properties of the silk 
fibre by Dr. W. S. Denham. Other pa])er3 are “ The 
Fibre Balance,” by Dr. T. Barratt; ” The Action of 
Light on Textiles,” by Dr. G. Barr; “ Aircraft 
Fabrics,” by Dr. J. E. Ramsbottom ; “ Recent Ad¬ 
vances in the Experimental Study of Warp Dyeing,” 
by F. D. Farrow ; “ A review of work on the Absorp¬ 
tion and Desorption of moisture by Textile Mate¬ 
rials,” by A. K. Urquhart and A. M. W'illiams ; and 
“ The IMnction of Water in the Web Spinning of 
Flax,” by Dr. W. H. Gibson. In some cases the 
papt^rs w'ere riisam^ of work previously published 
and abstracted in this Journal. A full account of 
the discussions which took place on the papers is 
given. The Faraday Society is performing very 
useful work in publtehing such reports of its dis- 
...euMipna., 
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COMPANY NEWS 

CASSEL CYANIDE CO., LTD. 

Colonel Sir Kdward A. Brotliertoii, chaii'man of 
Brothertou and Co., Ltd., who has been elected 
chairman of the Ca.s.sel Cyanule Co., Ltd., in place of 
the late Sir George Bcilby, presided over the 
ordinary general meeting, held in Gla.sgow, on 
December 10. The (diairman referred to the death 
of Sir George Beilby, whose connexion with the 
company (*.\tended over thirty-two years, during 
which he rendered inealeulable service to the com¬ 
pany and to the cyanide industry, as well as to science 
and education generally. In moving approval of the 
annual report (cf. Cht.m and Ind., Dee. 5, p. 1216), 
the chairman said that the demand for cyanide 
during the year was fairly satisfactory, and sales 
were well maintained in spite of active competition. 
Selling prices, however, suffered a further reduction, 
and they could look for no stability in this direction 
until a lower level was reached, although their product 
was already selling at less than pre-war prices. The 
company had Is'cn working during the past year on 
new proeesse,s of inanufactiu’e with a view to lowering 
production costs. Patents had now been issued and 
published, and covered quite a revolutionary process 
for the manufacture of mctallio sodium, which was 
the ba.se for the ])roduetion of high-gindo sodium 
cyanide. Their chief chemist, Dr. Ewan, was the 
inventor. Tlu! reiairt was adopted. 

POWER-GAS CORPORATION. LTD. 

The twenty-fourth ordinary general meeting was 
held on December 10, Mr. K. Lloyd Pease (chairman) 
presiding. Although adverse conditions of trade still 
continued, important orders from all parts of the 
world had been received for the Corporation's spe¬ 
cialities for the production of gas for heating and 
power, water gas and town gas, and the number of 
orders booked during the past linuneial year were 
considerably in excess of those of previous years. All 
the plants had gi\en great satisfaction, and it was 
ex)reetcd that a growing market w'oidd be found for 
these specialities, 'i'he Corporation ownial all the 
shares in Ashmore Benson Pease and Co., Ltd., 
established about fifty years ago, at St.ookton-on- 
Tws, for the mamifaeture of gasworks plant and 
general engineering work, but during the past year 
had derived no profits from this company, as, 
although it had sr'oured a larger volume of orders, 
the prices obtained were unprofitable. iVfter allo¬ 
cating £2000 to the reserve fund from the total 
profit of £2.3,267 (which included £11,071) brought 
forward), there was a balance, of £21,267, which it 
was proposed to cairy forward. It was considered 
that the interests of the company would not be 
served by makinK a distribution of jn'otits this year, 
although it would be the first time for fourteen years 
that no dividend had been paid. 

GENERAL PETROLEUM COMPANY OF TRINIDAD 

In order to provide, further working capital, the 
directors have decidM|' to r<?commcnd the recon- 
8trU«i^p of the o<)h®ay. They propose to form a 
newjjjdmpany jjfly^apital of £400,000 in 2,000,000 
shajgiea of 48^jg|^||^‘h will take over the whole of 


the assets of the present company in consideration 
for the payment of the liabilities of the present com¬ 
pany and the allotment of 1,682,046 shares credited 
28. paid. Each “ A ” shareholder Will be entitled to 
one share for every A ” share held, and each B ” 
shareholder one share for every two held, the new 
shares to be payable 6d. per .share on application and 
the balance by instalments of 6d. per share, payable 
in March, May and July. The i.ssue of the 1,682,045 
shares will provide £168,204, and the suhscription 
has been guaranteed in consideration of an under¬ 
writing commission of 7^ per cent, and an overriding 
commission of 2J- per cent. 

BRITISH BURMAH PETROLEUM CO. 

The report for the year ended July 31 sliowed a 
balance from revenue account of £195,079 (£224,253 
last year), and a total credit of £219,273 including 
interest, dividends, etc. (£250,282 last year). After 
deducting exi)enditure, interest on debenture stocks 
and depreciation, there is a net surplus of £52,098 
(£73,530). After adding £2916 balance brought in, 
£5810 surplus on realisations of investments, aiul 
£16,760 refund in respect of taxes, a total credit of 
£77,585 is shown (£152,849). The directors .state 
that the, reduction in profits is mainly due to the con¬ 
tinued fall in the prices received for benzine, and do 
not consider that the profit earned is sufficient for 
the payment of a dividend. A more sati.sfactory 
result is anticipated this year, owing to higher ex¬ 
traction of products at the refinery, eoinbiiied with 
further sul)8tiintial reductiotis in working costs. 

BRUNNER, MONO AND CO.. LTD. 

The sliarelajlders of this company have been invited 
by the directors to subscribe to an unadvciti-sdl issue 
of 175,000 7| per cent, cumulative ])reference shares 
at par in tlic Madeley Collieries, formed In acquire 
for .£350,000 a eerfain imlliery and briclv works 
.situated near Madeley, Stafforiksbire. Half the 
ordinary shares of the Madel(;y Co. are held by 
Brunner Mond and Co. 'I’be pnrebase ]>ri( c is to be 
paid half in cash and half in ordinary shares, 

BRITISH PLATINUM AND GOLD CORPORATION 

The accounts for the year ended .Inly 31. 1924, 
show a net profit of £-19,985, compared with 
£33,385 tor the previous year, the amount to bo 
carried forwartl being £51,583, as against £18,198. 
The directors have recommended a final tlividend of 
6d. per sli.are, less tax, making bs, (id. per share for 
the j^ar. 

RUTHS STEAM ACCUMULATOR CO., LTD. 

The controlling interest intlie Ruths Steam At cuniu- 
latoT Co., Ltd., has been ac<iuired by the Fairfield 
Shipbuilding and Enginecriitg Co., Ltd., and James 
Howden and Co., Ltd., of Glasgow. The company 
was formed in April last for the ]vurpose of marketing 
in the British Empire the steam accumtdator in¬ 
vented by Dr. J. Ruths of Stockholm. A great deal 
of interest has been shown by technical firms in this 
country in the application of the accumulator in 
industrial plants, as it has been found that very large 
economies, together with increased production, are 
secured wheq the plant is installed in technical works. 
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By tho terms of the licence all plants will be made in 
this country, and it is anticipated that considerable 
output will bo secured. Three directors of each of 
tho above companies will Ije on the board of the 
com^ny, and Sir Alexander Kennedy, chairman of 
the Fairfield Shipbuilding and Engineering Co., Ltd., 
will bo chainnan. 

BOOTS PURE DRUG CO. 

An inferim dividend has been declared on the 
ordinary shares for tho quarter ending Beeemher 31, 
11)24, at the rate of 9 per cent., less tax. 

UNITED INDIGO AND CHEMICAL CO. 

.\n interim dividend has been declared at the rate 
of 5 |X'r cent, per annum on tho ordinary shares, less 
tax, payable lieoember ,31. 


REPORT 

Rkpoet or Test by the Dieeotoe or Fuel RESEAitcii 
ON PAnKBR Lovv-Tempebature Carbonisation 
1‘i.ant iNSTAELEn AT Barugh, Baen.seev, at 
THE Works of Low-Tempekaturb C.ahbonisa- 
TioN, Ltd. Department of Scientific and 
Industrial Research. Pp. iv-1-24. H.M. Station¬ 
ery Office, 1924. Price 9d. 

'I’liis report describes a test oariied out from 
July 22 24, 1924. The installation consisted of 
two settings of 32 retorts each, each setting being 
designed to carbonise 50 tons of coal per 24 hours. 
After briefly describing the plant and its operation, 
the report deals with tho arrangements for and tlui 
conditions of the test. 3'he coal used was Dalton 
Main, a medium caking coal, m tlie form of washi'd 
breeze np to half-inch pieces. The coal was clean, 
and of uniform quality. A w'eight balance was 
found to show' a loss of 0-48 per cent., and this, in 
conjunction with the thermal balance loss of 5-2 jier 
cent., is considered satisfactory. A eomplete ex¬ 
amination of the products of carbonisation was carried 
out at the Rc.search Station, details of which an' 
ini'luilcd in the Report. The yields of products per 
ton Ilf coal were as follows : Coke, 13-92 cwt. ; gas, 
.■>(120 eh. ft. or 39-() therms.; tar, 18 92 galls.; liquor, 
2f)-00 galls.; crude spirit, 1'78 galls.; and ammonium 
sulphate, I,3J551b. 

'I'lie coke or smokeless fuel was of good quality, 
and the yields of tar, gas, and ammonia were iiigh ; 
tlio atnmoriia liquor w'as dilute (under 0 oz. strengih), 
and the advisability of recovery is questioned. Sjurit 
obtained by scrubbing tho coal gas amounted to 
1-78 galls, per ton of coal. 

Details are also given of the working operations, 
of the labour and power required and of a variety of 
])oints in the handling of the setting. The tempera¬ 
ture of carbonisation was not uniform throughout tho 
setting, varying from 600° C. to as high as 800° (1. 
Suggestions are given for the improvement of tem¬ 
perature control, as the 83'6 therms consum(xl [ler 
hour could be reduced considerably. 

In an appendix the conditions are set out under 
which official tests are made of plants for the lorv- 
temperature carbonisation of coah 


market report 

This Market Report is compiled from epooial iuiormatioa 
received from the Manufacturers concerned. 

Vnlut otherwise »tai€d the prices quoted below cover jetir 
quatUitiee net and naked at sellers' works. 

OENGKAL HEAVY CHEMICALS 

Acetic Acid, H)% tccii. .. £21 lits. per tmi. 

Acid, Boric, Commercial— 

Oryst. .. .. .. £46 per ton. 

Powder.£47perton. 

Acid Ilydripcidoric .. :|s. Od.- (is. pp r P iiiiippy il/d,, 

according to purity, strength 
and locality. 

Acid Nitric 80' Tw. .. £21 10s.—£27 per ton makers' 
works, according to district 
and quality. 

Acid Sulphuric .. ,. Average National prices f.o.r. 

makers' works, with slight varia¬ 
tions up and down owing to 
local considerations : 140' Tw., 
Crude Acid, flSs. per ton. 168' 
Tw., Arsenical, £6 lOs. per ton. 
108° Tw.. Non-arsenical, £6 16s. 
per ton. 


Ammonia Alkali.. .. £0 16 b. per ton, f.o.r. Speoial 
terms for oontraots. 

Bleaching Powder .. Spot £11 d/d.; Contract £ 10 d/d. 
4 ton lotn. 

Bisulphito of Lime .. £7 lOs. per ton, pai-kaypps extra. 
Borax, Commercial— 

Crystal.. .. ,, £25 per ton. 

Powder.. .. .. £28 per ton. 

(Packed in 2.owt. bags, carriage 
paid any station in Great 
Britain.) 


Calcium i-'lploriplc (Sp^lid).. t.i 12h. OpI. I.pp £.‘p 17s. OpI. [pp:-!- ton, 

p'ppp'riagp' pppipl. 

Copper Sulphate .. .. £26pei ton. 

Methylated Spirit 61 o.p.— 

Industrial ., .. 28. 7d.—2s. lid. ppir gidlon, oecord- 

ing to quantity. 

Mineralisod .. .. 3s. 8d.—4s. per gallon, according 

to quantity. 

Nickel Sulphate .. .. ) £38 per ton d/d. Normal busi- 

Nickel Ammon. Sulphate j ness. 

Potash Caustic .. .. £30—£33 per ton. 

Potass. Bichromate .. 6jd. per lb. 

Potass. Chlorate.. .. 3d.—4d. per lb. 

Salammoniao .. .. £32 per ton d/d. 

Salt Cake.. .. .. £3 10s. per ton d/d. 

Soda Caustic, solid .. Spot lots: delivered. £18 17a. Od. to 

£18 7s. Od. per ton, according to 
strength. 20s. lo.ss for coiitraote. 

■Sophi (Vj'fctpds .. .. £.7-- £6 .as. pp-r Ippjp c.x railway 

depots or ports. 

Sod. Acetate 97/88% .. £24porton. 

.XpppI, Bip’nvbppiputc {rcliTPP_'d) £10 U)s. jK-r Ion, p-piir. [pppid. 

Sod. Bichromate.. .. IJd.perIb, 

Sod. Bisulphite Powder 

60/02%,. .. ,, £17 -£18 per tpin, according to 

quantity, f.o.b., 1-owt. iron 
drums included. 

Sod. Chlorate .. .. 3d. per lb. 

Sod. Nitrate refd. 86% .. £13 6s.—£13 10s. per ton ex 
Liverpool. Nominal. 

.SopI. Suhihido cone. scpIIp] 

Oi'/lrt ., .. .. .\bout £15 per tpm d/d. 

SopI. .Suiphido cryst. .. £9 .7s. per ton p 1/d. 

Sod Sulphite, Pea Oryat. £16 per ton f.o.r, London, 1-owt. 

kege included. 

RUBBER CHEMICALS 

Antimony sulphide— 

Golden.Ojd,—Is. 2d. per Ib., according to 

quality. 
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Antimony 0 a)phide*— 


Crimson .. .. Is. 4d.—Is. 6d. per lb.» aooorcUng 

to quality. 

Arsenic, Sulphide, Yellow Is. lid. per lb. 

Barytes.£3 lOs. to £6 15s. per ton, accord* 

Ing to quality. 

Cadmium Sulphide .. 38. 9d.—Is. per lb., according to 
quantity. 

Carbon Bisulpltida .. £30—£33 per ton, according to 
quantity. 

Carbon Black ., .. 7d.—T^d. per lb. ex wharf. 


Owbon ToLrachloride . • £60—£65 per ton, according to 
quantity, drums extra. 
Chromium Oxide, green.. Is. 3d. per lb. 

( 6d.—^O^d. per lb. Demand ve^ 
Indiarubber Substitutes \ brisk. Prices likely to remain 


Wliite and Dark .. 1 steady owing to firmness of 
V. rapcsced oils. 

Lamp Block .. .. £48 per ton, barrels free. 

Lead Hyposulphite .. per lb. 

Lithopone, 30% .. .. £22 10s. per ton. 

Mineral Rubber Rub* 

pron .. .. .. £16 5s. per ton f.o.r. London. 

Sulphur .. . . .. £10—£12 per ton, according to 

quality. 

Sulphur Precip. B.P. .. £50—£05 per ton, according to 
quantity. 

Sulphur Chloride .. 4d. per lb., carboys extra. 

Thiocarbanilide .. .. 28. 6d. per lb. 

Vermilion, pale or deep .. 5s. Id. per lb. 

Zinc Sulphide .. .. T^d.—la. Sd. per lb., according to 

quality. 


Tolaole—90% .. .. , Is, 6j|4.—U. 7d. per g»H.' Sowf.- 

inquiry. 

Toluole—Pure .. .. Is. 7id.—la. 9d. per gall. Steady, 

demand. 

Xylol—Coml. .. .. 2a. Sd. per gall. 

Pure .. .. 3 b. 3d. per gall. 

Creoeote— 

CrBaylio 20/24% .. 8d. -Sid- per g*»- Not much 

busincea. 

Middle Oil .. .. i' SJd.—6id. per gall., according to 

Heavy Oil .. .. < quality and diatriot. Market 

Standard Specification (. firmer. Steady demand. 

Naphtha— 

Solvent 90/160 .. la. 3d. -la, 6d. per gall. Demand 

good. Market very ton. 

Solvent 90/190 .. la.—Is. Id.pcrgnll. Fowinquiriea. 

Naphthalene Crude— 

Cheaper in Yorkshire than Lemoasliire. Demand rather 
bettor. 

Drained Creosote Salts £3—£-5 per ton. Steady but. 
quiet. 

\Vhiz7od or hot proased £C—£9 per ton. No business. 

Naphthalene— 

CrysUlsand Flaked .. £12—£16 per ton, aooording to 
district. 

Pitch, medium soft .. DOs.—tiOs. per ton, according to 
district. I’lenty of inquiry for 
prompt and forward. Market 
very steady. 

Pyridine--90/100 .. ISs. Od.—19s. per gall. Few 

inquiries. 

Heavy .. Us. (id. -12a. per gall. Bather flat. 


WOOD DISTILLATION PRODUCTS 

Aoetate of Lime— 

Brown.£11 Ss. per ton, and upwards. 

Grey.£14 lOs.^—£15 per ton. Firmer. 

liquor .. .. .. 9d. per gall. 32° Tw. 

Charcoal.£7 6s. -£9 per ton, according to 

grade and locality. Demand 
brisker in many localities. 

Iron Liquor .. .. Is. 7d. par gall. 32° Tw, 

Is. 2d.24° Tw. 

B«1 Liquor .. .. lOd.—Is. per gall. 14/16° Tw. 

Wood Creosote .. .. 2s. Od. per gall. Unrefined. 

Wood Naphtha— 

Miscible .. .. 4 b. 9d. per gall. 60% O.P. 

Solvent .. .. 6.H.—5a. 3d. per gall. 40% O.P. 

I’irmer. 

Wood Tar .. .. £4 lOs.—£5 lOs. jwr ton. Demand 

slack and stocks being held. 

Brown Sugar of liood ., £42 per ton. Steady market. 

TAR PRODUCTS 

Aoid Carbolic— 

Crystals .. .. 51d. per lb. Quiet. ^ 

Crude 60’a .. .. Is. 7d.—Is. 9d. per gall. Market 

quiet. 

Acid Crosylic, 97/99 .. la. lid.—2a. Id. per gall. Fair 

businoaa. 

Pale 95% .. ..la. 8d.—Is. lid. per gall. Not 

much business. 

Dark .. .. .. ls.7d.—Is. 9d.per gall. Market dull. 

Anthracene Paste 40 % .. 4d. per unit per cwt. Nominal 
price. No business. - 

Anthracene Oil— 

Strained .. .. 6id.—7 Jd. per gall. Small demand 

Unstrained .. .. Od.—fijd. per gall. 

Benzole— Prices advanced: supplies very 

scarce. 

Crude 66‘» .. .. 9d.—lUd. per gall, ex works in 

tank wagons. 

Standan) 'Jtbtor .. Is. 4id.—Is. 6d. per gall, ex works 
^ in tank wagons. 

Pure , .., ,. .. Is. 9Jd.—Is. 1 Id. per goU. ex 

' works in tank wagons. 


INTERMEDIATES AND DYES 

Bufiinoas in dyestuffs has been maintained but without 
further iniprovenient. 

In the following list of Intermediates delivered prioos 
include packages except where otherwise stated. 

Acetic Anhydride 95% .. Is. 7d. per lb. naked. 

Aoid H.38. lOd. per lb. 100% basis d/d. 

Aoid Naphthionio .. 2s. 2d. per lb. 100®/o basis d/d- 
Aoid Neville and Winther 6a. 8d. per Ib. 100 % basis d /d. 

Acid, Salicylic, tcch. .. Is. OJd..la. Id. per lb. 

Acid Sulphanilio .. 9d. per lb. 100% basis d/d. 

AluniiniurnChloride,anhyd.lOd. per lb. d/d. 

Aniline Oil .. .. 8d. per lb. naked at works- 

Aniline Salts .. .. 84d. per lb., naked at works. 

Antimony Pentaohloride la. per lb. d/d. 

Benxidine Base .. .. 3s. lOd, per lb, 100% basis d/d. 

Benzyl Chloride 96% .. Is. Id. per lb. 

p-adoranlline .. .. 3s. per lb. 100% basis. 

p-Chlorphenol .. .. 48. 3d. per lb. d/d. 

o-Chtisol 29/31° 0. .. 3JcL---4d. per lb. Fair demand. 

m-Creaol 98/100% .. 2s. Id.—2a. Sd. pot lb. Demand 

moderate. 

p-Creaol 32/34° C. .. 28. Id.—2 b. Sd. per lb. Demand 
moderate. 

Dichloranilino .. .. 2s. 3d. per lb. 

Dichloranilino S. Acid .. 2a. 3d. per lb. 100 % basis. 
p-Dichlorbenzol .. .. £86 per ton. 

Diethylanilino .. .. 4s. 3d. per lb. d/d., packages 

extra, returnable. 

Dimethylaniline .. .. 2a. 2ld- per lb- d/d. Drums extra. 

Dinitrobenzene .. .. 9d. pet lb. naked at works. 

Dinitnichlorbenzol .. £84 10s. per ton d/d. 
Dinitrotoluene—48/60°C. 8d.—Od. pet lb. naked at works. 

80/68° C. Is. 2d. per lb. naked at works. 
Diphenylaraine .. .. 2s. lOd. per lb. d/d. 

Q, Salt.2e. 3d. per lb. 100% basis d/d. 

Monoohlorbenzol.. .. £83 pet ton. 

fl.Naphthol .. .. 2s. 4d. per lb. d/d. 

^.Naphthol .. .. la. per lb. d/d. 

a-Naphthylamlno .. ls.3Jd. perib.d/d. 

/J|-Naphthy1miss .. 4s. per lb. d/d.. 
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M-KIlMnfiiB# .v •* 2|<i. jp«r lb. d/d. 

fl-NHiwidin* .. ... 2i. 2fc!. per lb. d/d« 

yitPobeiueo e .» .. 6Id.-~<5|d. per lb. naked at worka. 

O’Nitroohlorbenzol .. 2s. 3d. per lb d/d. 

Nitronaphthalene .. lOd. per lb. d/d. 
p.Kitrophanol .. .» Is. Od. per lb. 100% basis d/d* 

p.NitrO'e>amido*phenol 4s. 6d. per lb. 100% basis. 

m^Phenylene Diasnine .. 4s.. per lb. d/d. 
p*Phensrlene Diamine .. 10s. per lb. 100% basis d/d. 

R. Salt «. .. .. 2s. 4d. per lb. 100% basis d/d. 

Sodium Naphihionate .. 2s. 2d. per lb. 100% basis d/d. 

e.Toluidine .. . • lOd. per lb. naked at works. 

p>Toluidine .. .. 28. lOd. per lb. naked at works. 

m'Toluylene Diamine .. 48. per lb. d/d. 

PHARMACEUTICAL AND PHOTOQRAPHIC 
CHEMICALS 

Acid, Acetic 80% B.P. .. £45 per ton, ex wharf Ix)ndon, in 
glass containers. 

Acid, Acetyl Salicylic .. Ss. Id.—Ss. 3d. per lb., according 
to quantity. Sales steady. 
Price Arm. 

Acid, Benzoic B.P. .. 2s. Cd. per lb. 

Acid Boric B.P. .. .. Cryst. £51 per ton, Powder £55 

per ton. - Carriage paid any 
station in Great Britain. 

Acid, Oamphorio*. *. 1^.—21s. per lb. 

Acid, Citric .. .. 1». 4|d. i)crlb. IiKwascd demand. 

Acid, Gallic .. .. 2s. 9d. per lb. for pure crystal in 

cwt. lots. Easier. 

Acid, Pyrogallic, Cryst... 73. per lb. Rcsiibluucd q\iality 
8s. per lb. Market Arm. 

Acid Salicylic .. .. Is. 5d.—Is. 8d. per lb., accordijig 

to quantity. 

Acid, Tannic B.P. .. 2s. lOd. per lb. Quiet steady 
domainl. 

.Acid, 'J'iutari(5 .. .. Is. Id. per U>., less 5%. 

Amidol .. .. .. 9s. per lb. d/d. 

Acetanilide .. .. Is. lOd.—2s. per lb. More en¬ 

quiry. 

Amidopyrin .. 145. (id. per lb. 

Ammon. Benzoate .. 3a. 3d.— -Ss. 9d. per lb. according 

to quantity. 

Ammon. Carboimte B.P. £37 per ton. 

Atropine Sulphate .. 12s. 6d. per oz. for English make. 

Barbitone.. .. .. 13s. 9d. per lb. Slightly lower. 

Quiet steady demand. 

Benzonaphthol .. .. 5s. 3d. per lb. spot. 

Bismuth Carbonate .. Sa. 6d.—lOs. 6d. per lb. 

Citrate .. .. Sa. ed.— lOs. «d. „ 

,, Salicylate .. 8s. Od.—10s. Od. „ 

M Subnitrato .. Ta. 7d.- -9a. 7d. „ 

According to quantity. Prices 
recently reduced. 

Borax B.P. ,. ,, Crystal £29, Powder £30 per ton. 

Oaraiage paid any station in 
Great Britain. 

Bromides .. .. .. Market less firm. Prices uncertain. 

Ammonium .. .. 29. Id. per lb. 

I’otassium .. .. la. lOd. por lb. 

Sodium.. .. .. Is. 1 Id. i>er lb. 

(/ttlciuni Lactato .. .. Is. 6d.— Is. 8d. per lb., according 

to quantity. Fair demand and 
steady markot. 

Chloral Hydrate .. .. 4s. per lb. 

('hloroform .. .. 2s. Od, por lb, for cwt. lots. 

Formaldehyde .. .. £48—£49 per ton in barrels, ex 

wharf London. Supplies exceed 
demand. 

Qlycerophoaphates*— Fair business passing. 

Calcium, soluble and 
citrate free ., .. Ts. per lb. 

Iron .. 8a. 9d, per lb. 


Qlyoerophosphates— 

Magnesium ... .. Os. per lb. 

Potassium, 50% •• 38. 6d. per lb. 

Sodium, 50% «« «. 2g. dd. „ 

Ciuaiacol Carbonate .. 9s. per lb. Ueducc<l In price. 

Hexamins >. .. Ss. per lb. for bold ci'^<stal. Powder 

slightly loss. 

Homatropino IXydrobro* 
mido .. .. .. 258.—30a. per oz. 

Hydrastine hydroclUor .. English make offered, 1209. per ot. 

Hypophosphites— 

Calcium .. .. Ss. 6d. per lb., for 28-lb. lots. 

Potassi^ .. .. 48. Id. per lb. 

Sodium .. .. 48. „ 

Iron. Ammon. Citrate B.P. Is. lid.—28, 3d. per lb. Price 

recently reduced. 

Magnesium Carbonate— 

Light Commercial .. £36 per ton net. 

Light, pure .. .. £46 per ton. 

Magnesium Oxide— 

Light Commercial .. £75 per ton, less 2|%. 

Heavy Commercial .. £25 per too, less 2}%. 

Heavy Pure .. .. 28.—28, 3d. per lb., according to 

quantity. Steady market. 

Menthol— 

A.B.R. recryst. B.P. .. 578. per lb, for December delivery. 
Synthetic .. .. 269.—35s. per Ib., according to 

quantity. English make. In¬ 
creasing demand. 

Morcuriul-s . . .. Marlo't very Mercury 

slightly firmer. 

Red oxide .. .. 58. 2d.—Ss. 4d. por lb. 

Corrosive sublimate .. 3s. Gd.—3a. 7d. „ 

White precip. .. .. 48. 6<I.'~48. 8d. „ 

Calomel .. .. 38. lOd.—4a. „ 

Methyl Salicylate .. la. 9d.—2s. per lb. 

Methyl vSulpiuuial . . 22s. }M*r lb. Sligl>tly weaker. 

Motoi .. .. .. 1 Is. por lb. British make. 

Paraf(»rmaldehydo .. 2s. 8d. {)or lb. for B.P. quality. 

Panddohydo .. ..la. 2d.—Is. fid. por lb. in free 

bottles and cases. 

Plienacetin .. .. Sa. (kl. per lb. 

Phenazone .. .. fis. per 11). 

Ph('nolplitlmleiii .. . . Os. 3d. por lb. for cwt. lots. 

Again lower in abwaico of active 
buying. 

Potass. Bitartrate— 

99/100% (Cream of 

Tartar) .. .. Sfis. per cwt., less 2jl%forton lots. 

Potass. Citrate .. .. Is. lOd.—28. 2d. per lb. 

Potass. Ferricyanide .. Is. 9d. i)er lb. Quiet. 

Potoss. Iodide .. .. 163. 8d.—ITs. 5d. per lb., accord¬ 

ing to quantity. Steady market. 

Potass. Motabisulphite .. 7|d. por lb., 1-cwt. kegs included* 
F.o.r. London. 

Potass. Permanganate .. 7^d. per lb. spot. Forward 
prices higher. 

Quinine Sulphate .. 2s. 3d.—28. 4d. per oz., in 100 oi. 

tins. Steady market. 

Resorcin .. .. .. 5.s. fKir lb. in fair quantities. 

Snpplioa exceed demand. 

Saccharin .. .. 63s. per lb., in 50db. lots. 

Soldi .. .. ..3s. per lb. for cwt. lots. Slightly 

lower. Limite<i demand. 

Silver Proteinate.. .. 9 b. per lb. for satisfactory product, 

light in colour. 

Sod. Benzoate, B.P. .. 2s. 6d. per lb. Supplies of good 
quality now available. 

Sod. Citrate, B.P.C., 1923 Is. lid.—23. 2d. por lb., according 
to quantity. 

Sod. Hyposulphite- 

Photographic .. .. £13—£15 per ton, according to 

quantity, d/d. consignee’s sta- 
tion^in 1-owt. kegs. 
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Sod. Motabisulphite cryst. 378. 6d.'~~60s. per <rwt, nett cash. 

according to quantity. 

Sod. NitroprusHide .. 168. per lb. 

Sod. Potass. Tartrate 

(Rochelle Salt) .. 75s.—82s. Cd. per owt.^ according 
to quantity. Quiet market. 

Sod. SuUcylato .. . • iVv'dor 2s. Id.—2 h. 3d. per lb. 

Crytital at.2s. 2d. -- 2.s. 4d. per ib. 
i'iakt) 2s. 6d. j>or Ib. Strong 
demand. Market firm. 

Sod. Sulpliide— 

Pure reoryst. .. .. lOd.—U, 2d. per lb. 

Sod. Sulpldto, anhydrouB £27 lOs. per ton, minimum 5-ton 
lots, increasing according to 
quantity, 1-cwt. kega included. 

Sulphonul.. .. .. 148. Gd. }H3r Ib. Little demand. 

Thymol .. .. .. llik*. per lb. 


Lomou Oil 
Lomongrass Oil .. 
Orange Oil, Sweet 
Otto of Rose Oil— 
Bulgarian 
Anatolian 
Palma Rosa Oil .. 
Peppt‘rmint Oil ■ • 
AVayno y 
Japanoao 
Potitgrain Oil 
Sandal Wood Oil— 
Mysore.. 
Australian 


.. 3k. 4d. per lb. Dearer. 
.. 58. 9d. per lb. 

.. lie. per lb. 

.. 428. Od. per oz. 

.. 28s. {>er oz. 

.. 178. jxjrlb. 

.. 45s. jH>r lb. 

.. 23s. Gd. jx'r lb. 

.. 9s, 9d. per lb. 

.* 268. 7d. per lb 
.. 18d. 6d. per lb. 


PERFUMERY CHEMICALS 


Acoto{»Iionono .. .. 11s. jH*rlb. (3 

Aul>opiiic . . . . .. I2s. (kl. per lb. 

Amyl Acetate .. ,. 3 h. „ 

Amyl Butyrate .. .. 6s. Od. ,, 

Amyl Salioylate .. .. 3s. 3d. „ 

Anethol (M.P, 21/22“ 0.) 4«. 6d. 

Benzyl Acetate from Ohio* 
rine-free Benzyl Alcohol 28. 9d. „ 

Benzyl Aloohol free from 


Cliouper. 




Chlorine .. .. 2.s. 9d. 

Benzaldehyde free from 


Chlorine 

33, 3d. 

Benzyl Benzoate . . 
Oinnamio Aldehyde— 

38. Gd. ,, 

Natural.. 

1^. Gd. „ 

CJoiuuarin 

17s. 3d. „ Again eheai^er 

Citonellol 

20s. „ 

Citral 

Os. Dearer. 

Ethyl Cinnamate 

128. Gd, 

Ethyl Phthalate .. 

38. ,, 

Eogonol .. 

lOs. Gd. „ 

Qeraniol (Palmarosa) 

338. Gd. „ 

Qeraniol .. 

12s. Cd.—20s. per lb. 

Heliotropine 

Gs. 9d. per lb. 

Iso Eugenol 

10s. „ 

Linalol ea Bois de Rose 

2Gs. „ 

Linalyl Acetate .. 

26s. 

Methyl Anthranilate 

10s. 

Methyl Benzoate. . 

Gs, „ 

Musk Ambretto .. 

50k. 

Musk Xylol 

148. „ 

KeroUn .. 

48. Gd. „ 

Phenyl Ethyl Acetate . 

16s. Gd. „ 

Phenyl Ethyl Alcohol . 

15s, ,, Ghouper. 

Rhodiuol .. 

5I.)k. 

Safrol 

Is. lOd. „ 

Terpineol .. 

2a. 4d. 

Vauilliu 

25s. —25k. Gd. ])or lb. 

ESSENTIAL OILS 

Almond Oil, Foreign 

S.P.A . 

15s. Gd. per Ib. 

Anisd Oil 

28. lOd. per lb. 

Bergamot Oil 

ITw. ])er lb. Cheaper. 

Boiuboii Geranium Oil .. 

30k. i>cr ib. 

Oamphor Oil .. < • 

65e. per owt. 

Canonga Oil Java 

lls. 3(1. per lb. 

Cassia Oil, 8<)/85% 

9.S. 3d. tXT lb. Cheiqx>r. 

Dinnamon Oil, Lc^ .. 

CJd. per oz. 


Ditronella Oil- 

Java 85/90% .. ■, .. pel’ lb. 

Ceylon . . . . . 3s. 4d. per lb. 

3love Oil .. ., V .. 8a.' 3d. per lb. 

3ucalypt\ui Oil 70/7tS% .. 2a. ^2cl. per lb. 

bavender Oil— \ 

French 38/40% Esters Sfls, jp«r lb. 


PATENT LIST 

The dates elvoo la this list are, In the oaso of Appllcatioofi for Patents 
those of applTcuttons, and la the case of Complete Bpoolficatlona accepted 
those of the Otfiolal Journals in which the acceptance U announced, uom* 

S lete Bpeciiioatlons thus advertised as accepted are open to lUBpeotlon at 
\e Patent Office Immediately, and to opposition bi-f ire Fehronry 10th, 
10:25; they are on sale at Is. each at the Patent Office, Sale Branch, 
Quality Court, Chancery Lane, London, W.C. 2, on Pcoembor 2-Hh. 

I,—Applications 

FotKcrgill. Evai>orators. 28,792. D«c. 1. 

(.kmeral Klectrio Co., Lt<l., an<l OoldaiTiith. Filters. 
29,348. Doo. 0. 

Imray (Victoria FallH ami Transvaal Tower Co. and 
Andrews). Removal of oalciuin sulphate scale from con¬ 
denser tulx53 etc. 28,801. Doo, 1. 

McIntyre. Crushing or mixing nuichiues. 28,701. Dec. 1. 
Pennell. Filtering-apparatus. 28,800. Doc. 1. 
8pangonborg. Separating particles from fluid stroaiiLs. 
28,810. Dec. 1. 

Waring. Pulverising or grinding machuics. 28,946. 
Doc. 3. 

I.—Complete Specifications Accepted 

13,891 (1923). Sauor. Trcntmcut of liquuls, (198,373.) 
21,490 (1923). Fothergill. .Klvaporatorw. (225,271.) 
30,282 (1923). Blaiityrtj Enginoorijig Co., Ltd., and 
Rogomon. iSfie fl. 

31,707 (1923). McEntire. Conlrifugal separator. (22.5,390.) 
0394 (1924). ].)cutsche Ton-uiid Steiiizougworke Akt.-Ges. 
Fine-grinding mills. (212,922.) 

II.—Applications 

.Vrtificiul Goal (’o. (Humou Process), Ltd., and Homon. 
Manufactuni of decolorising carbon from peat. 28,873. 
Deo. 2. 

Reaudequiu. Manufacture of combustible briquettes. 
28,908. Dee. 2. (Belgium, 3.12.24.) 

Bregeat. Manufacture of highly activ'c carbon etc. 29,294. 
J>oc. 0. 

Crozior. Purifying oils. 20,013. Dee. 3. 

Thouinyrc Fils. Manufacture of oombiistiblo agglo* 
meratcK. 29,100. Dee. 4. (Fruuee, 12.3.24.) 

Wollaston. Gas-retorts. 28,717. Dee. 1. 

II.—Complete Specifications Accepted 
23,345 (1923). Rergh. Retort furnaces for treating bitu¬ 
minous materials. (204,067.) 

2.5,854 (1923). Duplan. Furnaces for distillation and 
carbonisation. (225,337.) 

29,940 (1923), Toogood, and Dempster and Sons, Ltd. 
Heating of horizontal retorts for gtw production, (226,377.) 

30,282 (1923). Blantyro Engiuecring Co„ Ltd., and 
Rogerson. Plant for dehydrating coal, sludge, pulp, and 
the like. (225,379.) 

2207 (1924). Brikottharz-Ges. Mamifactmx) of com- 

bustibio briquettes. (210,458.) 

III.—Application 
Murphy. 29 974. iSee IX. 
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III. —Complete SpecMIcitUa Accepted. 

29,313 (1923). Weil, and Chom. Fabr. in Billwarder. 
Mtuiufaoturing pure carbarx)!. (225,389.) 

IV. —Appllcalions 

Farbenfabrik.-n vcnn. F. Bayer und Co. Mtuiufaeturc of 
nionoazo dyes. 29,133. Dee. 4. (Uer., S.12.23.) 

Soc. of Clxeraieiil Industry in Bnalo. Manufacture of 
dyestuffs. 28,905. Dee. 2. (Switz,, 28.12.23.) 

V. —Appllrallons 

(Vo.ss, and Viscose Development Co. Manufaetim' of 
cellulose products. 29,328. Dec. 6. 

Ingham. Waterproofing paper. 29,079. Dee. 4. 

Levy. .Apparatus for munufacturo of artificial filamonts. 
29,135. Dee. 4. 

Plinatus. Gelatinisation of nitroeollulose etc. 29.110 
Dee. 4. ■ 

Plinatu.s. Manufacture of films etc. 29,113. Dec. 4. 
Plinatus. Process for dissolving and gelatinising nitro- 
cellulose etc. 39,113, 29,232. Dee. 4 and 6. 

V. —Complete Specifications Accepted 

19,028 (1923). Lilienfcld. Treatment of textile products 
containing cotton. (216,477.) 

4078 (1924). Jackson (Tubizo Artificial Silk Co. of 
America). Manufocture of artificial silk. (211,889.) 

VI. —Application 

’I'estrup and Thomson. Blon<lung etc. 29,331. Dec. 0. 

VI. —Complete Specification Accepted 

15,278 (1924). Schlumpf. Dyeing and washing texiilo 
material. (218,296.) 

i VII.—Applications 

Carpimiol (Farlx^nfabrikcn vorm F. Bayer und Co.). 
Manufacture of sulphuric acid. 29,247. Dec. 5. 

Du Faur. Recovery of hydrated oxidew of iron and 
I^alcium s\dphato from sulphate sohitions etc. 28,993. 
dice. 3. (Au.stralia, 21.1.24.) 

I ticncral Chcitucal Co. Manufacture of contact sidphnri'' 
licid. 28,887. Dec. 2. (C.S., 21.12.23.) 

I Haglund. J roatincnt of raw materials (snitaining highlc 
J'<'fractory oxide. 29,035. Dec. 3. (Austria, 17.4.24.) 

” Phillips. Production of diamonds from amortihou.s carbon, 
3.)cc. 2. 

Plausou (nco llildonhnnidt). .Miuuifactnrc of nitrogen 
componnds. 28,734, 28,73.5, 2,8,738. Dec. 1. 

Soc L’Air Lifpiidi'. Extraction of krypton ami xenon 
from tho air. 28,759. Dec. 1. (Fr., 19.1.24.) 

VII, —Complete Specifications Accepted 

21.008 (1923). Redfern (Pintsch -Akt.-Ge.s.). Proces.s for 
olitiuoing nitric oxide. (225,203.) 

29,774 (1923). Piiiereant and Hcihroimer, Manufacture 
if titanic and zinc compounds. (207,555.) 

31,034 (1923). Kidd. Production of soda crvstala. 
'225,393.) 

874 (1924). Dontschn (.'clluloitMi'alink. Recovering rulric 
tcid from weak nitric acid liquors. (217,540.) 

13,925 (1924). Soc. Anon. D’Eclnirago et D’AjipIicntions 
I'Joctnques. Extracting krypton and xenon from tho 
itmospherc. (218,200.) 

fill.—Appllcatloii 

^ Dentsoli-Luxomburgischo Bergwerlts- und Hiitten .Akt.- 
lc.s. Manufacture of magnesite blocks. 29,234. Dec. 5 
tier., 16.1.24.) 

X. -Appllcalions 

Bureau d’Organisation Economiquo and Soc. do.s Ciments 
I rnnvais. ifanufaoture of fused cement. 29,048. Dee 4 
(hr., 4.12.23.) 

Murphy. Soluble tor etc. compound for roads et<'. 28,974. 

Dec, 3. 

h.'ement or adhesive compositions. 29,111. 
Den**T*''' insulating materials. 29,112. 


Rigby. Manufacture of cement. 28,934, 29,148. Dee. 3 

X.—Appltcationa 

Allen. 'I.Veating metal surfaces. 29.ii7o, Dec. 1. 

Barrett Co. Treating non-ferrous metuN 29 31 '‘ Deo ft 
(U.S., 7.12.23.) ’ • 

Caehcmnille (Westinghonso Lamp (V,.). .Mamifactmo of 
refractory metals. 28,785. Dec. I. 

Ourtius und Co. Treatment ef «’in>rif«'r<»usi iivritosi 
20,011, Dee, 3. (Ccr.. 10.3.24.) 

Haglund. 29,035. iSw- VII. 

Speck. Amioaling etc. furnaces. 29,057. J.)cc. 4, 

Talbot, Metallurgical furnaces. 29,215, 29.210. Dec. ,5 
Western Electric Co., Ltd. (Western Electric Co., Inc,)! 
Metallic materials. 29,031, 29,032. Dec. 3. 

X,—Complete Specifications Accepted 
21,927 (1923). Constant and Bruzae, Reduction of metal 
o.xides. (22.5,295.) 

2205 (1924). Sankoy and Sons, Ltd., mid Mmtiii. J’ulding 
stainless iron and steel. (225,410.) 

18,18,5 (1924), Lawson. Suklermg-metid, (225,484.) 

XI—Applications 

^ .Automatic Teh'phone Mannfactnriug Co., Ltd., and Hudd. 
Electrolytic eells. 29,100. Dec. 4. 

Lcwi.s. Electric accnmuIalor.s. 28,85(1. Dec. 2. 

Dldliam, anti Oldliam and Son, Ltd. Accumulator plates- 
etc. 28,784. Dee. 1. 

Plinatus. 29,112. See- 

\'ignon. Dry celts etc. 29.010. Dec. 3. 

XL—Complete Specification.! Accepted 

2.),710 (1923). Oldham and Son. Ltd., ami W ilde. Clal'- 
vanic batteries. (225,334.) 

403 (1924). Wk'issmnn. Bipolar agglomerate for ck-ctric 
cells. (225,407.) 

10.45(1 (1924). Soc. D'Etiido.s et do Cunsiniclions MotoL 
liirgiqiics. Electric are furnaces, (225,458.) 

XII. —Applications 

Crozit'r. 1 .’1. 11, 

J'uJton and Huttnn. Miinufautnro of 29,JW)!* 

29,:102. Vi c. 0. ' 

Spaaring. Sonpej. 29,U(». IVc. 5. 

XIII. —Application 

Hritisli Cyanido.-^ Co., Istd., and Ko^ritt-r. Manultutur^ 
of avtififiul rosins. 29,24(5. I.)oc. 5. 

XIV. —Applications 

Clai-Jo'. ItuldK'r prosorvativo. 28,740. I, 

iSinitii. Vnicaiiisatioa of ndibor. 29.219. Doo. o. (Italv, 

0 . 12 . 22 .) 

XV. —Complete Specilicatioii Accepted 

11,004 (1924). Sclunid and Luttig. 'I’rcatnu nt of Iiicie® 
and skins. (225,400.) 

XVII.—Complete Specification Accepted 

8901 (1924). Buninat. 'I’roatinoiit of luigasso. (225,449.) 

XVill.—Complete Specification Accepted 

14,05(t (1923). Jenson (Flcisidimunn C'o.). Maniifacture 
of yeiu»t. (22.5,252.) 

XIX.—Applications 

(Vo.sfieUl and Sonn, LfrfI . Hilditch, and Wheaton. Pmifying 
or softening wab r ote. 28,773. Dec. 1. 

Hartley. Purification of so wage. 28,096. Doc. 1. 

Hartlt y. Purification of sewage. 28,842. Doc. 2. 

XIX. —Complete Specifications Accepted 

19,829 (1923). British Dyestuffs Corp., Ltd., and Lefobure. 
Inaoctieides uiid the like. (225,202.) 

25,321 (1923). .Hart, Purifieatiua of Bcnuilina nnddUnga 
und other milling products of whciit. (225,331.) 

XX. —Applications 

Britisji Cyanides Oo., Ltd., and Kossitcr. Pi'epuration of 
tiiiocarbamide. 29,245. j>ee. 5. * 
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Farbwerke vorm MeUter, Luctus, imd Bruiting. Manu¬ 
facture of complex gold compotmds. 29,329. Dec. 6. (Ger., 
7.12.23.) 

Ikoda. Manufacture of glutamic acid and salta thereof. 
28,990. Dec. 3. 

BheiniBcIio Kampfer Fabrik Goe. Production of inactive 
menthol. 28,811. Dec. 1. (Oor., 4.4,24.) 

XXII.—Appllcallens 

PlinatUB. 29,110. .See V, 

PluiatuH. 29,232. .See V. 


GENERAL NOTES 

Official Trade Intelligence 

Tlie Department of Overseas Trade (Development 
and Tntelligenee, ,‘5i5. Old Queen Street, Ixindon, 
S.W. 1) lias received the following empiiriea for British 
good.s. British firms may obtain further information 
liy ap|)lying to the Deiiartment and quoting the 
speeitic reference number '.—Amtria : ITardware, 
tin|)late (604) ; China, Japan and Siam : ChemicaLs, 
oils, photogra[)tiie materials (626) ; A'g'/pf: Balm 
■oil soap (Inspecting Engineer, Kgy[itian Ctovemment, 
Queen Anne's (4iambers, Ixmdon, .S.W. 1) (Muh,, 
1924;74/6) ; Mexico : I'aints (B.X./1378) ; Nelher- 
land East Indies: Oils, soap, perfumery, paint, 
Varnish, glass, enamelware (628) ; New Zealand: 
.Steel (oilil); Normiy : Oalvanised oomigated sheets 
(616); Sweden : Copper, tin, lead, zino (619); 
Svnizerlaud : Oils (622); Turkey : Paint (62,'>). 
Output and Consumption of Coal in India, 1923 

The total production of coal in 1923 amounted to 
19,658,000 tons, which is 647,000 t. or 3-4 per cent, 
more than in 1922, but about 3,000,000 t. less than 
the record output in 1919. To this may be added 
some 393,(KM) t. estimated to have been taken out 
from mines by miners for their own use, making the 
total j-.Toduetion in 1923, 20,051,(8)0 t. There was 
.an increase in the output of coal in all the provinces 
except the Qentral Provinces, Assam, Baluchistan, 
the Punjab and RaJiiutana, and for the first time the 
Talcher coalfield in Bihar and Ori.s.sa during the 
year under review tinned out 4800 t., of good steam 
coal. t)f the coal supplies of India, 98 per cent, 
are obtained from the (londwana coalfields and 2 per 
<!ent. from Tertiary beds. The total estimated value 
of the output in 1923 was Rs. 14,61 lakhs. Owing 
to the fact that the coal in India which is now being 
worked is comparatively near the surface, and labour 
comparatively cheaper, Indian coal has a lower 
value at the pit’s mouth than that of any other 
country except South Africa. In 1923, 2(K),918 
jiersons were emjiloyed in the mining industry in 
India, a figure practically the same as in the preceding 
year. Imports of goal during the year fell to 
625,000 t., compared with 1,221,000 t. the previous 
year, and the exports, 88 per cent, of which went 
toOeylon and 11 per cent, to the Strait Settlements, 
amounted to 136,fKK) t. as against 77,100 t., in 1922, 
and 275,6(8) t. in 1921. The estimated consumption 
of Indian and foreign coal in 1923 was 20,100,000 t. 
British Petrol 

A new refinery for the production of B.P. motor 
spirit has been established at Grangemouth by 


Scottish'Oils, Ltd. For the last'five years tte 
Scottish industry has supplemented its supplies of 
crude shale oil by refining crude petroleum imported 
from Persia, and this operation is at present being 
carried on very successfully in one of the shale-ou 
refineries set free for the purpose, and also in the 
large new refinery at Grangemouth. 

Foreign Company News 

The manufacture of phosphazote by the Socidt^ des 
produits chimiques do I’Artois has begun, and the 
Societe de.s produits Azotes has formed, with this 
company and the Society MaMtra, an association for 
the study of nitrogen and its derivatives. Next 
spring, the Artois and Maletra companies will absorb 
15,000 metric tons of cyanamide, and will produce 
roughly double the quantity of phosphazote. 

The group formed by the Viscose and the Kuhlmann 
Companies is studying the manufacture of artificial 
wool, the object being to treat cotton so as to give it 
some of the qualities of wool. 'When the process has 
been perfected, the group will probably form a com¬ 
pany to work it. 

Notes on Plant and Products 

Me.ssrs. Vickers and International Combustion 
Engineering have received the following orders :— 
A complete boiler-house equipment, to include 
two water-tube boilers fired with pulverised fuel, 
this being the first section of a plant which will 
eventually be six times the size ; pulverised fuel 
plant for St. Paneras for firing two boilers of the 
Vickers Sjicaring type with Lopuleo equipment; 
and pulverised coal equqiment for the now cement- 
manufacturing plant at llolborough, in Kent. 


PUBLICATIONS RECEIVED 

Cane 8c<;ak an.. It Manufactube. By II. C. Priiistm 
(.ieorligs, Pli.D. Second rovi.scd edition. I’p. ix-)-342. 
i.ondon ; Normun Rodger, 1924. Price 20fi. 

The Ei.ECTaoi.VTic Tbeoky of Cobbosio.n. By Wilder D. 
Bancroft. Pp. 785-.S71. tteprintcHl from Tiio Journal' 
of Physical Chemistry, Vol. xxviii. August, 1924. 
The Infevence of tub I.noehtion of Poiassicji 
C iiLOJUTE, Sodium Ciu.okidf. and Water on the 
Oxygen Capacity of the Blood. By Victor Boas, 
i’p. 2. Reprinted from the Proceedinga of the Society 
for Experimental Biology and Medicine, 1924. XXI. 
Pp. 182-18.1. 

Stiokstoffindustrie. By Dr. 11. Wasser. Tecunischb 
FORTSCURITTSBERIC n'J'E, EORTSCBRIITFJ DERCHEM. TECU- 
NOLoaiE IN Einzeldailstellunoen. Edited by Prof. 
B. Roaaow. Pp. 128. Dresden und Leipzig: Theodor 
Steinkopft, 1024. Prico4raarka. 

Gmelins Handbucu der anoroanischen Chemie, Part 8. 
Edited )>y the Deut.s(!hen Ohomiachen Goaellechaft. 
.System-Number 32. Zink. Pp. xxii-1-329. Leipzig 
and Berlin; Verlag Chemie G.m.b.IT., 1924. 

PUDLICATIONS OF THE UNITED STATES GEOLOGICAL SURVEY, 
Department op the Interior, Mineral Resources 
OF THE United States. Washington: Govemmciit 
Printing Oflleo, 1924 :— 

Carbon Bi.ack Produced from Natural Gas iN 1923. 
By G. B. Riciiardaon. Pp. 89-90. No. II: H. 

Coal in 1922. By F. G. Tryon und S. A. Hale. Pp. 
439-009. No. H 1 S3. 




.'.V-V" 

JOURNAL <7/ THE SOCIETY OF CHEMICAL 

\ !8 JAS, 1^25 

CHEMISTRY INDUSTRY . 

Official Organ of the Federal Council of Pure and Applied Chemistry ^ 

which consists of Representatives from 

The Chemical Society, the Society of Chemical Industry, the Association of British Chemical Manufacturers, 
the Institute of Chemistry, the ^ciety of Public Analysts, the Faraday Society, the Institute of Brewing, 
the Society of llyers and Colourists, the Society of Glass Technology, the Iron and Steel Institute, the Ceramic 
Society, the Institution of Gas Engineers, the Society of Leather Trade Chemists, the Royal Photographic Society, 
the Mineralogical Society, the Biochemical Society, the Institute of Metals and the Royal Agricultural Society. 

VoL. 43 gaiuB# London, 1 )i:cember 26, 1924 No. 52 


EDITORIAL 


T he year i.s in^arly at an end ; the year is 
dying, let him die. He may have been good 
and kind to us, but we expect his successor 
to be better and kinder. Ha.s it not becir said that 
time is like a fasliionable host, that .slightly shak(?.s 
his parting guest by the band ; and witli his aims 
outstretched, as he would fly, griiBp.s in tlie comer ? 
1'owards tlie end of the eighteenth eentnry a writer 
of good repute- there were sueh in tlio.si^ day.s— 
after eontomplating for some interval of time, wrote, 
"I saw the skirts of the departing year.” He 
suliseflucntly altered this to “1 saw tlie train of 
the departing year.” This imagery i.s no longer 
appropriate ; trains have disapjieared, skirts liave 
become tine liy degrees and beautifully less, and the 
trim ankle wlioso oceasionai appeuranoo jioets were 
wont to prakso is now srtecceded by that widch 
r'ecalls the story of the Prodigal Son. Tlie year, 
wliose departure we are seeing in onr mind’s eye, 
has l)(s3n a year of quiet, mieertain and slow’ jirogress. 

I This is as true of eliemistry as of otlier spheres of 
lurinan activity. No brilliant development, no 
spcctacidar tlieory cotue.s into onr mind, nrarking 
J till' year 1924 as a vintage year. 

lit stt 

Novertlieless there is comfort, to lie derived from a 
close examination of our profit and lo.ss account, onr 
trading and mamifactupng for the year under 
review. Tlie Society's meeting in Liverpool was 
the largest, most important and be.st organised 
mooting of its kind. Dr. K. F. Armstrong ter¬ 
minated ids successful years of olliec in a manner 
wliicli was neither common nor mean. If we wei<i 
the chairman of the company we sliould dilate on 
this, hut we are merely the auditors. Wiiy slionld a 
man be desorilied ns an auditor who in the drie.st 
words possible certilios the accuracy of aeeouuts 
after freeing him.self from responsibility by men¬ 
tioning that the stocks have been valued liy the 
eompany’s officials ? Everyone knows tiiat w'hether 
you make a loss or a profit depends in most manu¬ 
facturing businesses on how you value your stocks. 
Auditor, we suppose, means listener; when they 
have listened long enough they become directors. 
Every chartered accountant should have framed 


over ids lied tlie opening words of Juvenal : " .SV'wptr 
rf/o aiidilor laiUiim 1 ” Shall I alvvay.s be merely an 
auditor ? The next item wliieh leqnires attention 
i.s till' meeting of tlie Ihdoii Jnternalionale at Copen- 
liagen. 'I’ids was one of tlie iiapjiiest ami liriglitest 
of tile meetings of tliat liody. M'e aie glad to 
mention tiiat diseii.sKion lias recently taken place in 
Paris on the revision of its stat.iite.s, ami tlie eorn- 
iidttee apfiointed at (kipenliagen will .shortly be able 
to report iirogress. Wembley ; vvlien wo think of 
W’embley wo are almost inelined to n-writo the 
earlier notes we have written, it is not w ise.to yield 
too inueli to your iiieliiiat ioii.s,; what we have writ 
is wait-—would it were wortlder ! Wemiiley certainly 
is ail aetiievement on wliieh your eliairriiaii, Mr. 
Wooleock, is entitled to dilate in glowing periods 
and terms. TTic ehendcal exhiliil. at Wembley and 
tlie book “Oliemistry in tlic XX t'entiirv” do .stand 
Idgh in the annal.s of British ehemislry. 

* * * 

In tlie .seicnee of ciiemistry we are noi I'ompetent 
to enumerate tlie most significant diseoverie.s in tlieir 
due order of magnitude. Dr. Aston lias continued 
to investigate the anatomy of the atom, the division 
of tlie indivisible, and tlie cxjilanation of the 
ineredihle; tlie maiuifaetnre of iii.sulin lia.s been 
made more economical, more .seientilie and more 
Iienefic'ial to mankind ; tlie properties of linfidum 
are being gradually found out in Co])enliagcn ; the 
inaniifaetiire of syntlietic ammonia proceeds apace 
at Billingliaiii ; this country has agreed with Ger¬ 
many to eontiniie the system of encouraging our 
own dyp.stuif imliistry by refusing to import foreign 
dyes tinles.s a good ease can lie made out for an 
exception to tiiat rule. Sehemes for the graphic 
repre.sentation of polarities, valencies and elielate 
bodies adorn our pages at frequent intervals, and 
twice a montli a small crowd assembles outside, the 
Ghcmical Society’s rooms in Piccadilly li.stening to 

Profs. La. Lo . . . ., Ro . . . ., and Si ... . 

with some otliers, as they emerge into the street 
maintaining with no little heat their varioii.s opinions. 
There is, wo fully believe, only one grnpliic rcjiresenta- 
tion of co-onliiiation, only ono way in which this 
can. be made manifest by any symbol visible to the 
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iiuliolity of clicinists, U involves liotli pins and 
minus sivns : 'tlicse will lie always equal in number ; 
the time will iiaye to eome when the organic and 
the inoreiinie chemist, tlie organised inanufaeturer 
and the disorganisial recipient of the laaielits of 
ehemistrv. will aeree upon a seheiuo for reduction 
of certain tienres in a banker’s book to a minus 
(piunlity and the inserti<in of a multitude of positive 
quantities into another account to be Itelil on trust 
for chemistry generally. It is a mere ease of induecil 
jiolarity, of .stereoudiemistry such as that culebrated 
recently in Holland and more recently in France. 

« * « 

Our relations witli foreign I’ouers eonlimie to be 
frieiully ; the r<-eent election here and the recent 
elections in America and (lermany have not produced 
a feeling of Fanaqiean dismay ; the .Oawos agreement 
uill probably help us to s<>cure a peaceable feeling in 
this distraeti'd continent. The elfoiis of the radio¬ 
active jicople in Hiissia t<i produce a revolution 
here have not so bar been ,sucee.s.sful, and are not 
likely to be successful, d'his is not. a good oountry 
for an exjieriment of that sort,; we are "not yet 
enslaved nor wholly vile, O Albion . . . social 

(piiet loved thy shore, nor ever proud invader's rage 
or sacked thy towers or stained thy fields with 
gore. ’ In this journal we cannot help reflecting 
to .sonu! extent tiu! feedings of those we meet from 
week to week. t)ur ehemieal friends do not always 
talk to us in prai,se of dimethoxybenzakhdiyde. 
t)ur literary pursuits .sometimes take us far away 
from the .substituttal arylpyrazolones. Old Moore'.s 
Almanac is almost tlui last .survivor of that com¬ 
bination of modern science and ancient astrology 
which di.stingnished tin; alchemist. This direct- 
d(!scendant of I'aracelsus in his issue for tin; year 
1924 predicted an inqcortant medical discovery as 
a leading feature; in the brilliance of 1924 ; ho was 
right, and in the Almanac for 1925 there a])pear 
two items, a full-page advertisement of that univer.sal 
panacea ' Yadil ” and a note that their previous 
year’s prophecy has been jrroved to be correct by 
the benelits eonferred l)y that mixture upon suffering 
humanity. W’e trust that the next year’.s vMinanae 
will prophe.sy the result of the lilud action brought 
by the proprietors of Ya<lil against the Dmly Mail, 
Sir William l’oj )0 and I'rofessor Dixon. ITnless 
.some stops are taken to overcome the inertia of otir 
courts and our litigants, wc shall learn the de(dsion 
in no other way. Wo eligress ; W'O must digress ; 
unles.s wo stray sometimes from our patli wx; fear 
lest we find all individual dignity and power 
eng\dphed in Court.s, Committees, Institutions, 
Associations and Societies, a vain speech-making, 
speech-reporting guild. We fear also lost wo might 
in time, unless we strayed, fall into that error which 
Faraday oondemnod, that of accepting theories and 
usages as estahlishod merely because they hav'o 
gradually become familiar. ’VVe ask our readers to 
forget u.s until the New' Y'ear and to think of us 
then as being as young, as innocent, as free, from 
guile and as irre.sponsible as the, year is young. 
Later, we may again become stately. Ood rest you, 
merry Gentlemen, let nothing you dismay I 


DEVELOPMENTS IN THE BRITISH 
CHEMICAL INDUSTRIES DURING 1924 

By REX FURNESS 

'I’he great wave of o])timism wdiieh tisually sweeps 
through industry W'ith the advent of a New' Year 
is often broken, all too soon, upon the rock of eeonomii; 
conditions into a dazzling but unsubstantial spray. 
From the cominoroial point of view’, however, the 
year 1924 has not been too dismal, and the excess 
of exports of chemicals, dyestuffs and drugs over 
imports has been practically the same as in 1923, 
a year during a eonsiderahlo portion of which trade 
was artificially stimulute<l by the Ruhr occupation. 
The chemical industries arc; so neeess.ary tf) general 
industry that to supply home requirements would 
be satisfactory in itself, but, with the realisation of 
more stabk; conditions at home and abroad, it is 
]>ossible to hope for an increase in our exports as 
well as in the home trade. It has been held in some 
quarters that the incidence of the Dawes scheme 
would react prejudicially against the ehemieal indus¬ 
tries, for their voice was not heard in the discussions, 
but it may he point.ed out that Germany is feeling 
palpitations in her chemical heart, if the statements of 
Dr. Duisberg of the Intere.sscn-Gemeitvschaft be 
tak(!n at their face, v’alue. It is jn-obable tluat indi¬ 
vidual hnrdship.s will be more than balanced by the 
general benefits which will eome as a re.snlt of greater 
stahility. 

Wu.MHT.KV 

Nineteen hundred and twenty-four has .seen the 
realisation (f the greate.st scheme of advertisement 
for the ehemieal industries that has ever been 
attempted, and the dis])lay of the chemical .section 
.‘it W’embley is the seed from which a whole crop of 
trade w’ill develop, provided adequate fertilisation 
be afforded in the shape of judicious adv'ertisemcnf 
in the chemical and trade press, Kinematograjih 
films have been used more during 1924 for adver¬ 
tisement and propaganda purposes in the ehemieal 
w'orkl. 

Rvx'thctio Ammonia 

The most outstanding development in the chemical 
industries has been the eonuneneement of the manu¬ 
facture of synthetic ammonia on a large scale at 
Billingbam. F’ixed nitrogen preparedness has be¬ 
come a dogma in the political anil economic faifh of 
modern nations in leeent times, and it is thanks 
to the splendid work of Brunner, Mond and Co. 
that thi.s country is able to depend upon “ air-’’ 
fixed nitrogen supplies from the works of Synthetic 
Ammonia and Nitrates, Ltd., From 100 to 120 toms 
of ammonium sulphate per day have been manu¬ 
factured throughout the year so that this company 
is already the largest hidividual producer within the 
ranks of the Sulphate of Ammonia Federation. 
Details of the process hav’e not been made know'ii, 
but it is considered to be a much improved tyjrc of 
the Habcr-Bo.soh sy.stem both in re.spoct of catalyst, 
hydrogen production, speed of ammonia formation 
and general plant equipment and control. Much 
of the ammonia solution resulting from the removal 
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of ammonia from the circulating gas stream l)y 
means of water, is converted into ammonium car¬ 
bonate by means of carbon dioxide, produced 
wthiu tile main process. Reaction with calcium 
sulpbato mined in tlio vicinity of tlte auimonia plant 
leads to ammonium sulpbato formation, wbilst there 
is a market for the precipitated calcium carbonate. 

No praise can be too warm for all re.spon.sible for 
thi.s great achie\'cmeut, for the Rillingham installation 
is the finest .synthetic ammonia plant in the world, 
Avitli the po.s.sible exception of the m'w (lernian 
installation at Merseburg. 

It i.s of interest to note that the production of 
sulphate of ammonia in this country ha.s now over¬ 
taken the figure, but there i.s a large market 
aiailable both at home and abroad. 

IfKAVV CnKMICAT-S 

(ieneral progrcs.s is eviilent in our heavy chemical 
industry, and the recent optimism in the cotton 
industry has reaetiM upon the former, so that home 
demands may be expeeted to increase. Exports 
during 1924 have risen above the very satisfactory 
1923 ilgures, and to-day, in spite of heavily protected 
hcavv' chemical industries abroad, we are expoiting 
more soda ash, bicarbonate, crystals and cau.stie 
soda than at any time. It is true that salt exports 
are not yet back at pre-war rates, but a steady im- 
lirovement has been in ei idenoe in 1924. Bleaching 
[siwder has again suflered due to the disiippeaianee 
of the American, Canadian and Swedish markets, 
but India .still calls for .supplies, and more and more 
is wanted in Persia a.s the application of the hypo¬ 
chlorite refining jirocess for petroleum products is 
being extended. Thi.s may be countered by the 
jHjlicy of home refining of Persian oils, now succe.ss- 
i'ully established and increasing largely in dimensions. 
Any diminution of bleaching powder consumption in 
this country will be compensated for by increa.ses 
in the coiisurajition of liquid chlorine, and this 
product is now available in cylinders and tank cars. 
English makers of liquid chlorine are engaged upon 
ntensive research and propaganda in respect of the 
u of their product. 

A(uns 

'I'lirning iuaw to acid product iciu, it must be recorded 
that synthetic nitric acid is now being made, in small 
q>iantities, by the catalytih oxidation of ammonia by 
Synthetic Ammonia and Nitrates, Ltd. Hydrochloric 
acid, no longer a by-product of the Leblanc process 
siticc the passing of this honourable method of alkali 
]iroduction after a century of service in 1923, i.s made 
specially by the action of sidphuric acid uj)on salt, 
whilst small amounts are made synthetically from 
chlorine and hydrogen. 

Sulphuric acid, the life blood of industry', has been 
produced during 1924 almost at pre-war rates, 
although, on account of large plant additions during 
the war years, the percentage of plant in operation 
has not yet nmohed the 1913 figtire of 8.5 jicr cent. 
\ welcome decrease in the jniee of the acid ha.s been 
observed, and manufacturer.s of .sulphate of ammonia, 
and of superphosphate are amongst those most 
prominently affected ly the favourable change. 


It i.s impracticable to review the jvisitioii of every 
chejnical produced in this country, but special 
mention may be made of hvdrosulphites and related 
comjwunds, the manufacture of which for the dye 
industry is now' upon a secure b.isis. The value of 
home-produced bichromates has been more apparent 
in the 1924 returns, and cj-anidcs and related com- 
})ounds ar(v regaining some of the ground lost by the 
inception of the process for making calcium cyanide 
from eyanamidc at Niagara. It is to be l■cg^ctted, 
howawer, that, the idTorts of tiu' British Cyaniih'.s Co. 
to fix atmospheric nitrogen in the form of cyanide 
b\' the barium proce.ss have not been brought to full 
technical fruition during the year. AiiyoiU' who has 
cx])cricnccd the trials of bringing in a new technical 
Jirocess will symjiathisc with the conijiany, whose 
ellorts have been unrclaxing and exjicrimcntally' 
sound for years jia.st. As a qHltl pro (juo, however, a 
n(‘W jiroduct of value in rubber vulcani.sation accelera¬ 
tion and in other direction.s ha.s been |irodnccd by the 
Briti.sh (lyanidcs Co. from gas wurks sulphocyanides, 
and .successful marketing is announced. 

A word must ho accorded to the .soap and glycerin 
industries, although little of absolute novelty has 
ajijicared during 1924. Messrs. Lever Ifros. and their 
a.ssociated companies .still jiursuc a jiolicy of exjian- 
sion, and factories in Scandinavia and Denmark 
have been ojicned this year. Efforts have not been 
without I'cwaril in the side of British glycerin. 

AH'riiiciAi, Sir.K 

The jiroduction of artilicial silk is detinitidy a 
chemical or chemical engineering procc.s.s, and con- 
.siderable dcvelojiments aic to be recorded. The 
viscose procos.s is beingfurthci' extended, and Mes.srs. 
Courtaulds liax e commenced the erection of a factory 
at Bushbury', Wolverhamjiton. It will cost a 
million and a half, and em|iloy four thiaisand workers. 
Probably for the lirat time, the outside critic is able 
to look ujion the jirogrc.ss of Celanese silk with .satis 
faction. Not only in jiroduction but in ajijilication 
in yarns, mi.xture.s and sjiecialities, and also in the 
inqiortant matter of dyeing has considerable jirogress 
been made. It i.s no secret that the inadequacy' 
or inconvenience—or both- of t he dyeing jirocesscs 
for aoetate silk was re.sjionsible fra- the eouimereinl 
dillicultics experienced in I'arlier yenm. Nineteen 
hundred and twentv-four has .seen tiu' development 
of a new series of dycstull's, which will sujiplemcnt 
or, pcrhajis, entirely' disjilace the famous lonamines, 
those special ac(‘tate silk dyes discovensl and pro¬ 
duced by the Briti.sh DycstulTs ('orjioration. It has 
been found that a full lange of dyestuffs, fulfdling 
many' demands of fastness, rcsi.stance to washing, 
etc., can be readily' ajijilied to f'clanese silk by the 
ordinary direct dy'eing j)rocc.s.s if the dye jiarticlcs 
have been sufficiently disjierscd. 

In the “ S.R.A, ” .serie.s of dyestuffs, made by' the 
silk manufacturers, a standard dyestuff itself is 
incoiqioratcd with a solufiilising or disjiersing agent. 
Suljihoricinolcic acid W'as the first disjiersing agent 
used with success and has given its name to the scries 
of colours—S.R.A. Available in the form of Id jicr 
cent, pastes, they may be u.sed without jirejiaration 
and w'itbout ehangc in dyeing method. 
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Dyes 

This matter naturally leads to a thought regarding 
the dye industry itself. The British dye industry, 
of whieh the Itritish Dyestuffs Corporation is an 
important part^ but only a part^—has shown its 
worth by steady chemical progress and the idea that 
Englishmen had not the temjwrnment for the game 
should now he eounti'd out. New and special dyes 
for artificial silk, new bacteriological stains, photo- 
scnsiti.sing dyes and so forth rejwesent forward moves, 
and the wliole |)rogrcss (ff the dj’c industry is not that 
of an iuconserpieutial j)lagiarist. On the eommcrcial 
side, however, there are still difficulties and the 
reconstruction of the B.D.O. with alterations in 
the direetorata: are being significantly di.scusscd. 
Wo may well wait the event without eommetrt, 
hut the iK'gation of tlie policy of agreement with 
the Interesscn (i('meinsehaft must bo noted. It 
is probable that the veto exercised by the British 
Oovernmeiit in this matter will meet with almo.st 
universal approval in tliis countiy. It has been 
shown that British r<-scarch is of high standard and 
<ai])ablo of siiji]joi'ting the .super-structure of an 
indu.stry, aud it is difficult to see liow such research 
could have continued had agreement with the I.O. 
materialised. The abantlonment of research in 
thi.s indu.s1ry, with its reaction in many directions 
need not therefore be contemplated as a result of the 
workings of Anno Domini 11124. 

'riie completion of thii Colour Index in the early 
jiart of the, year has gi' cn us a. record of nearly 
l.">00 dyestuffs and jiigmcnts, both natural and 
synibetie, which is invaluable. It is even more 
complete and correct than the Schult/ Farbstoff 
Tabcllen, and both t he Society of l)yers and Colourists 
and Dr. Bowe, the editor of the work, merit the 
highest praise. 

Fine Ciieiiicaus 

The fine chemical industry, related .so nearly to 
the dyestuffs industry, has witnessed progress in the 
manufacture of drugs, jfiiarmaceutieals, photographic 
chemicals, perfume synthetics and so forth, but 
jiride of |)laee must be given to the successful pro¬ 
duction of insulin upon a large commercial scale. 
In.sulin, from the ])ancrcas of the ox, is unstable in 
the presence of alkali and at relatively low tempera¬ 
tures. It is very easily de.stroyed by tryptic fer¬ 
mentation and its isolation in a relatively pure state 
in tcchniiial quantities was a problem demanding 
high ability in its solution. The efforts of British 
chemists and manufacturcr.s have brought down 
the cost of iasulin treatment during the last year 
or so from pounds to shillings per week. Insulin 
is now av ailable to all who require it and the achieve¬ 
ment is illustrative of the progress which our fine- 
chemical industries have made. 

The predictions of King in the mutter of the con¬ 
stitution of the celebrated Bayer 205 for sleeping 
sickness treatment have been substantiated this 
year by the discovery in Franco of Fourneau 309, 
and when the material has been fully tested, it will 
undoubtedly bo made in English laboratories. 


Beet Sugar 

The foundations of a home beet sugar industry 
seem now to be well laid, for, in addition to the 
factories already producing at Kelham, Cantley 
and Colwick, six new works are to bo erected 
and subsidised by the State. The work of survey, 
}iTeparation and building has already commenced 
in several instances, and production <luring the 
1925 season seems assured in at leu.st one factory. 
During 1924, the area of land under beet cultivation 
has been largely increased, and work has been actively 
continued upon the question of the commercial pro¬ 
duction of the best type of seed. 

Ab.sorhent Carbon ; Inorganic Gels 

Active decolorising charcoals have been made in 
this country this year, and the quality is claimed to 
equal that of Dutch, German or American chars. 
These substances will find ajiplication, not only in 
•sugar refining, but also in the decolorising of oils and 
fats and other materials, whilst they have a future 
as absorbents for .solvent vapours from air or gas. 
Thus, benzol may be extracted from coal gas or coke- 
oven gas more economically than by the t)ld oil- 
seiubbing processes, and solvent recovery in the 
rubber, and explosives and other industries is cheap¬ 
ened. In this connexion the inorganic gels, such as 
silica gel, etc., claim cipial attention, and silica gel 
and an aluminosilicate gel are now made in this 
country. The latter, “ Doucil,” also possesses high 
ba.se exchanging properties, and its use in water 
softening is .spreading, as its superior powers are 
realised. iSilica gel has been use<l in this country in 
refining petroleum products, following it.s success in 
the States. 

S.MiIKE Abath.viun’J' 

Smoke abatement is a matter which conceins the 
chemical industry dinctly and inilirectly, and much 
])ropaganda. vvoik has been carried through during 
1924, so that both public and manufacturers are 
beginning to take a greater jiractical intei'cst in 
methods for its realisation. Smokeless fuel produc¬ 
tion has increased and new'er processes show further 
development. Corporations such as those of Glasgow 
and Nottingham have become producers of sinokelc.ss 
fuel, and it is likely that this move will continue, for 
such bodies are ideally placcil for disposing of by¬ 
products in the shajio of rich gas and complex tars. 
Tho value of low-temperature tar has, however, not 
been definitely assessed either scientifically or commer¬ 
cially, and much work remains to be done. T’he burn¬ 
ing of powdered fuel under boilers generates less smoke 
than when ordinary stoking practice is employed, 
and it is giatifying to note that the undoubted 
economies of the process have led several executives j 
to put down installations this year. The Birmingham 
municipality, a Metropolitan electric power supply 
company, and the Synthetic and Nitrates Ammonia 
Co. may bo cited as important instances.* 

• A largo and important Boriofl of papers uran fuel and 
kindred problems has ls«n given at tho 1924 World Power 
tlonforenee, and is now available in print. 
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Chemical Enoineeuinc 

Britain lias often been charged with negleeting the 
manufacture of efficient cliemical plant and the 
training of capable chemical engineers. The activities 
of our various societies during the year should clear 
away the latter taunt, whilst the fundamental 
•esearch work upon production and standardi-sation 
)[ plant demonstrates that the manufacturer of 
ipparatus for the variou.s unit processes of chemical 
snginccr ing practice is alive to realities. Production 
jf excellent plant is well maintained, and it is of 
nterest to note that Briti.sh chemical plant has 
lotually been exported to Germany in 1924, the 
'ontract being, in at least one instance, a “ repeat ’ 
wder. 

It is perha])s invidiou.s to particularise, but mention 
nay be permitted of the Premier mill or colloidal mill, 
Jio stream lino filter of Helo Shaw, jacketed pans, 
stills, filtering and cry.stallising apparatus anil cvajior- 
itors. In addition, Briti.sh oil extraction and 
■xpression apparatus is .second to none. 

The iSoeinxiE.s 

The activities of our many societies and organisa¬ 
tions have been well maintained, and the di.stinct 
ugns of greater eo-operalion and ultimate fusion in 
mine way are encouraging. The exhibit of the indii.s- 
:ry and science of ehemi.stry at Wembley, organised 
iiid arranged largely as a ri'suli' of the aetivitie.s of 
r.lio senior Societies and The Association of British 
'bemieal Manufacturers, may be paiil the compliment 
of mere mention here, for its value, intere.st and com¬ 
prehensive character are surely stamped upon the 
memory of every reader. " Chemi.stry in the Twon- 
tietJi Gentury,” and the series of popular immjihlets 
tavo had a gratifying reception, and mark a forward 
move in the essentiid matter of placing the science 
ind industry in their rightful perspective in the eye 
of the educated public. 

Orcvmsri) Uksuxrck 

.Although no ejioch-making discovery is directly 
fore-shadowed in the reports of the vaiious Boards 
under the llepaidment of Scientilie anil lndu.strial 
Re.seareh, there is much evidence of solid progri‘.s.s in 
iiel, oils and fata, food pre.servation, cotton, leatlier, 
flasa, eti». problems. The wJiolo scheme of collect i\e 
'o.seareli has lieen criticised as heing iiiisiiited to the 
English temperament wdiich i.s e.s.seritially indi\idual- 
isi ie, but there is no doubt that mneli useful work has 
been aeoompli.slied. Advocates of the idea of team 
w'ork liavo not been wanting, and ttio adiiress of Sir 
Jolm Bussell at the Toronto B.A. Meeting presents 
an eloquent defence of tlio system. 

OxjtEB Matters 

Tile final report of (ho t'ommitteo on the question of 
preseiyatives and colouring matters in foodstufis is 
so definitive as to foreshadow iinmerliate legislation. 

Einally, a few points of interest—possibly selected 
arbitrarily or tinged with personal prejudices—may be 
noted. The year has seen the celebration of the 
centenary of the discovery of cement by Joseph 
Aspden, of Leeds, and American and English manu¬ 
facturers of cement have fittingly paid tribute to the 


discoverer. Kublier latex lias lieeii increasingly ex¬ 
ported from British ilepeniieneies, hut relatively 
small amounts have been worked up in tliis country. 
New and improved accelerators of x'lilcanisation liave 
been put upon tlie market, and general progress in 
the rubber industry is evident . 

Agricultural research eoiitiniiis to cxaiiiino the 
problems of soil fertility, fertiliser anil insecticide 
production, the microbiology of the .soil, artilieial 
farra}'ard manure nianufaeture, soil loinlitioning and 
])hint jiliysiology, and projiaganda work ainong.st 
farmers is being pursued with greater intensity. 

The hydrogenation of oils upon a teelmical scale 
has temporarily di.sappeared, but the ])lantH in bring 
provide an eO'ective ceonomie safeguard again.st un¬ 
warrantable rise.s in jaiee of solid fats. Beseareh 
into problems of oil and fat eliemistiy “ a neglected 
chapter was foreshadowed by the reinaiks of the 
late. I’re.sident of the Society of Clieinical indii.stry at 
tlic annual meeting. 

Power alcohol has been made upon a larger .scale 
as the result in [lart of tlie operat ion of flic new factory 
on the Humber, wliieh is fernientiiig molasses. 

Tlie year us a wliole has been one of steady uii- 
tlieatrieal progress within the various branebesof the 
chemical industry, and the part nliicb ebcnii.strv 
plays in the social and economic progress of the 
commnnit.y has peihajis never been so widely realised 
as in the eloaing months of 1924 


SYNTHETIC AMMONIA IN ITALY 

Nitrogen lixation eontinues to develop in Italy, 
and it i.s e.stimated that by 1929 tlie total capacity 
of the Italian factories will reach 12,000 inetrio tons 
of nitrogen annually. Details of the plants now 
working or to be completed are as follows :—Tlio 
iSoeieta Italiana Ammoiiiaea 8iiitetiea, which uses 
tlie Casale process, is producing 3 m.t. of ammonia 
daily at Terni. and i.s building a plant at Xera Mon- 
toro, which will shortly lie jirodiieing 7 to 8 t. of 
ammonia daily. The old Faiiser jilant of the Soeietd 
Irtettroehimiea Novarese at .N'ovara, willi an output 
of 1 t. ammonia daily, lias been replaced liy a plant 
to produce Bj t. ammonia daily, and the new Eauser 
plant of the Montecatiiii company at Sedieo Bribano 
(Bolluiio) will prodiiee 2 t. aiiimoiiia daily. Plants 
are under eonstnicliim at Biissi by the SociotA 
Azogeno (Claude jiroee.ss, 7 t. ammonia daily), at 
Cogfiiiias in Sardinia by the Societa Sarda -Ammonia 
e Prodotti Nitrici (10 t. ammonia daily), at Mar- 
lengo, near Merano, liy tlie Soeietfl Alto Adige 
Ammonia (.TO t. ammonia) daily, and a large plant at 
(Jotrono will begin xvork in 1920. 

The Casale process has been adopted in France, 
Spain, Germany, Belgium, the United States and 
Japan, wTiilst (ho Fauser process is to be used in a 
new plant at Luz in the Pyi'cnees, and it is under¬ 
stood that a new process develojied by Carrara and 
Zorzi at Milan is to be applied on an industrial 
scale.—((?. Chiin. Ind. ed Apj)., October, ]!)24). 
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THE CHEMICAL INDUSTRY IN 1924 

Tlic Udi'lil has not yet rerovercd from tlic extreme 
poverty emised by the enormous waste of the Great 
War anil during the past year tHiemical Industry, 
in common witli most other industries, has suffered 
from this cause. It eannot he denied, however, 
that a slow hut steady recovery is taking jilaee and 
the past \ear does not compare unfaeourahly with it.s 
)>redeeessor in the amount of business which has been 
trail,saeted The demand for, and consumption of 
chemical products depends to a great extent on the 
amount of activity prevailing in other industrie.s, 
among which the textile, and iron and steel tradc.s 
are of the utmost importance. The depre.ssion which 
has prevailed in these two typical industries tor the 
greater part of the year has naturally alTeeted the. 
home market for chemieals. Latterly, howev'er, 
tlm prospects of cheaper cotton, the adoption of 
longer working hours in the cotton trade, together 
with renewed activity in the iron and steel industry 
and the establishment of more settled political con¬ 
ditions have given rise to a feeling that the future is 
much more hopeful than it was. The industry has 
not been alTeeted by strikes ns much as in previou.s 
years and the number of working days lost has been 
little more than half those lost during the ]irevious 
year. In the autumn the unemployed male workers 
in the indu.stry amounted to rather les.s than Id per 
cent, of the total. During the summer some :f2,(.)0d 
workers in the heavy chemical industry received an 
advance in wages which was estimated to cost tlie 
indii.stry .about .t'ddd.OdO per annum. 

The iiroduetion of sr.lphurie acid jirovides a very 
gtiod index of the state of the chemical industry 
as it does, indeed, of trade in general. Caleulated 
as 70 per cent. 112804 the oiit)mt for the year ending 
.fune .'id, 1924, amounted to 1,272,000 tons, corre¬ 
sponding with 03 ]X'r cent, of the jdant eapaeity 
used. 'I'his shows a slight increase over the outjmt 
for the previous year, but is still nearly a quarter of 
a million tons less than in pre-war time.s. Prices 
have ranged from 70 per cent, to 100 per cent, 
above pre-war although costs of production have 
bei'ii relatively much higher, pridiably at. least 
150 per eenl, above pre-war. Production has bien 
adversely atlected by the depression in the sujier- 
phosphate industry which, together with the manu¬ 
facture of sulphate of ammonia, normally consumes 
half the output, A study of the statistics relating 
to the raw material u.sed in the production of sul¬ 
phuric acid during the past year and in iire-war times 
is very interesting. The figures are as follows : 


Itrtw inflti'rifils asi'il Illllt 11122 24 

tons tfins 

Pynlrts ... .350,000 

S|)(‘n1 .. .. •• 110,000 .. 148,000 

Sulpliiir. 3000 .. (01,000 


The inerea.sed use of brimstone for high quality 
aeiil i.s very noticeable, about 22 per cent, of the 
acid produced during the past year having been marie 
from this raw material compared with only 1 per 
cent, in 1913. -An increasing quantity is also 
being made from the siilphunuis fumes resulting 
from the smelting of zinc. 


British heavy chemicals have always been pre¬ 
dominant in the world's markets and a steady export 
busine.s.s lia.s been going on coritimiously throughout 
tlie year. On the whole jirices have kept very 
steady indeed, although there have been a few tluetiia- 
tions. Salt cake, for instance, w liich at the beginning 
of the year was valued at £4 lOs. per ton was reduced 
to £3 10s. in the early summer and has maintaineil 
that figure ever since, Jxuul jiroduets have been 
jiartienlarly erratic owing to the llnetiiations in the 
price of the metal. In the early part of the year, thi' 
liriee of brown sugar of lead for iimtanee advanced 
from £42 to £17 ixu' ton and afterwards ileclined again 
to the old ligiire. Latterly-, the more important 
non-ferrous metals have been advancing in price, 
and products made from these have followeil suit. 
White arsenic lias been conspicuous for its steady 
decline in price througliont the year from about 
£70 per ton in .lamiary to £35 in Jleeeinber. This 
fall has been due both to the smallnessof thedomand. 
particularly from America, and to the very keen 
compelition of the .Inpanese jirodiiet. 

Bleaching powder has been one of the (piieL'st 
of the heavy chemicals due, no donht, to the .slackness 
in the textile industry. The jiriei', however, has 
hei-n fairly well maintained at about £10—£11 
per ton. An interesling development has been the 
I'xporf of eonsiderahle. quantities to I’ersia for use in 
ihe relining of petroleum by the hypochlorite process. 

Steady business has been tlone in borax and boric 
acid, and the price of the latter was reduced in the 
summer by about £3 per ton'for all grades. Cyanide 
jiroduets have suffered from American competition 
during the year, and sodium prussiato, for instance, 
has eleelineil from 7d. to 4d. per Ih. An encouraging 
feature lias liecn the resumption of the manufacture 
of formaldehyde in this eouiitry, although the market 
has not been a very aetive one. 

The market for wooil-di.stillatioii products began 
the year very well witli a good demand for acetates 
in jiartioular. As tbe year went on, however, the 
industry began to .suffer from jfineriean com |je tit ion, 
and grey acetate of lime, for instance, declined 
from .£22 per ton to about £14. Taitterly, however, 
eonditions have improved and a stiffening tendency 
has been in evidence. 

i\s mentioned above, tbe supeiphosjihate jndustiy 
has been depre.ssed, mainly owingto eoinpet ition from 
(.loiitinentnl products produced with cheap labour, 
low taxation costs anti helped by depreciated ex- 
ehanges. Temporary relief was aiforded during the 
spring liy the. iniproveinent in Trench and Belgian 
franes which resulted in a deoreasc of iirijiorts at 
very low juices. Nevert)ieles.s, tlic eoiisunijition 
lias been only 75 jior cent, of the pre-war figure, 
and the industry is only slowly recovering the 
markets lost during tlie years following the war 
when exports w'ore jirohihited. Tho trade has been 
free to exjiort for two years now and conditions 
generally arc more favourable. The stabilisation of 
foreign exchanges, however, is vital to this industry. 

Tho year has been a jjrosjK'rous one for the 
suljihate of ammonia mnnufaetiirers, the production 
for the year amounting to over 400,000 tons, ot 
which 0.5 jier cent, was exjiorted. The average 
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|)vicc for all dolivci'icR hotli for lioiiic a]\(l i'xpoi"( 
nas £111 5s. 11(1., t'oinpurcd Avitli £15 (is. Iasi year, 
riio iiiamifactun? of flu! .syiitliotic ])rodiK'f is now 
(irmly (vstablislicd in this country by iSynihctic 
Ammoniir and Nitrates, Ltd., ■\\ho arc inm the 
argc.st individual makers of ammonium sulphate 
n thi-s country. 

With resid’d to tar products, the year on the 
vhole has been very quiet and ritther disappointing 
n spite of the restriction of output due to the sinall 
l(‘mand for coke by the iron and steel industry 
ind the consequent elosiiif; down of some of the 
■oke ovens, t’re.sylie acid ha.s been the steadiest 
eature in the .section, and the }iriee ha.s remained 
adistautinlly unaltered at 2s. Id. per gallon, 
i’yridine ha.s been oonspieuous because of its demand 
Vir methylatiii); }iurpo.s('.s, but the price has been 
■rratie. varying between 2‘ts. and 14s. per f!;allon. 
leavy ijyridine gradually increased in value through- 
uit the year from 8.s. to 12s. ])er gallon. Carbolic 
leid has l)een most disappointing, and has met ■with 
.'('ry little demand. Tlie crude acid has declined 
rom 2s. Od. to Is. Hd. per gallon, and the crystals 
rom Is. to less than (id. jier lb. Benzole, as might 
le expe(.'ted, has generally followed the market for 
lelrol, and was advan(;ed in ]irie(‘ in the spring 
ind reduced in iSeptember. Keeently th<> prie(‘ has 
(gain been advanced, while the benzole mixture for 
notor purposes has been k('p1 at tin* same price 
o eom]i(>t(' with petrol although modified slightly in 
■onqio.sition. Supplies of benzole have been none 
oo jdentiful. Solvent naphtha has also fliietuatrsl 
■onsiderably. rising to over Is. (id, ])er gallon in 
he spring, falling to about lid, in the autumn, and 
[gain recovering to about Is. (Id, during the past 
ew wts'ks. Perhai)s the most im])oidant feature 
iinong tar products has been the great fall in the 
)rie(‘ of piteh, vhieh has been almost continuous 
hroughout the year from :d>out lOds. per ton in 
lanuai'v to about 40s. in Novendrer A reduced 
.\port demand and (considerable imports of American 
(itch for ])atent fuel rmnnifaeture in South W^ales 
laAc no doubt ('ontributed to this decline in value. 

THE 

BRITISH DYESTUFF INDUSTRY IN 1924 

In spite of th(( continued depression in eoloui 
'eonsuming industries, and eonserpient curtailed 
demands for dyestuffs, there is no evidence ot 
diminished elTort. on the part of the dye makers. 
On the contrary, inenaised internal competition has 
been a])parent, with the result that the g(meral level 
of prices has be('n constantly, if gradually, lowered. 

K('('n competitmn must in('vitably re.sult in 
iiui'cased eflieieney in production, which implies 
not only improx'cd yields but also purer and better 
products, and during the year maiked im|>rovement 
has manifested itself in already existing products, 
in the direction of brilliancy of shade, .solubilit.v, 
fine paste products for textile printing, and so on. 

rerfection of existing dyestuffs, in pn'ference to 
the jnaking of new ones, has not infrequently been 
urged as sound policy by consumers. In addition 
to progre.ss on thes(‘ lines many dyes not hitherto 


made in this country some tuenty-live, at least, 
di.stinet and essential types belonging to various 
('ategories have Imen put on the market during the 
la.st twelve months, in (piablv e(|ual f(( (Invt of the 
foreign products which they have (('placed. 

It is not ('asy to form, at any given moment, a 
reliable estimate of the value of reseaich m progress, 
but the indications are that this important branch 
of work is being proseeutv'd with no little vigour. 
Howbeit niueh eritieism has been provoked by the 
(lra.stic euitailment of ri'seareh stall's in eeiiain 
sections of the industry. ('on.siderable work has 
been expended upon d.vestiills for cellulose acetate 
silk, and the problem of sueeessful eomniercial 
dyeing (.>f this material is much nearer solution than 
it "Was a year ago. This eouiitrv has probably 
contributed more to the world's aeliievements in 
this din'ctioii flian any other, flnaigh (Jeriiiaiiy and 
Switzerland hav(> been by no means inuetive. 
Following upon the greater luideistanding of the 
nature of the dyeing process in relation to the new 
libre. the evolution of a more or less general method 
has taken the line of pre.senting insoluble colouring 
mattersof widely diver,se eheinieal eoii.stitut ion in.such 
a form as to be assimilated by the eellulose acetate. 
Thus the omega sulphonie acid and bisulphite com¬ 
pound |)roee.sses have been succeeded by the more 
geneially applieabh' colloid di.sjiersal melhod whereby 
iii.soliible (lyestiills are incorporated wilh .sulpho- 
riciuoleic acid, or other disjiersecolloid, which renders 
them readily " accessible " to the celliilo.se acetate 
fibre. Jkouhtless this new method as yet only 
marks the beginning of another era in textile dyeing. 

As a getu'ral rule the (piality of the dyestuffs 
manufaetured in (ireat Britain is admittedly good. 
The mind of the consumer is, however, much occupied 
with the que.stion of prices ruling, and is aelivelv 
directed towards elfecting reductions 

The negotiations reported to liave bi'eu taking 
])laee between the national company and the (lermau 
Intere.ssen (leniein.schaft have not. fruetilied, the 
Pre.sidimt of the Board of Trade having annoiineed 
a few months ago that he would be compelled to 
withhold his sanction from the propo.sed agreement 

THE BRITISH FINE CHEMICAL INDUSTRY 
IN 1924 

For those engaged in the Fine Cliemienl Industry 
in this country the year noxv closing has been one 
of gnuit inti'ic'st. Ibiusiially frequent, changes of 
(hm'rnment have not tended to stabilise trade con¬ 
ditions. and many of the eontident hopes expressi'd 
tweKe months ago of greater business inteniationally 
and within the Fmpire have failed to niateriali.se; 
but quiet, steady jirogress in several branches of tin' 
industry' has undoubledly been achieved. N’ew 
buildings have been erected, dejiartnients extended. 
proees.ses devised or revksed, labour and output 
ineri-ased, and in consequence the indiistrv is more 
lirmly and broadly established than ever before, 
and more adequately equipjicd to tackle new 
problems, or greatlv increase demand, as oceasion 
arises. 
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Wembley 

Every vittitor to the Chemical Hall in the Palace 
of Industry at Wembley learned in varying degrees 
to appreciate the importance to the nation and to 
the individual of a strong and flourishing chemical 
industry. I’rofessoi's and teachers discovered, some¬ 
times to their evident surprise, that analytical 
reagents and n]icroaeo])ic stidns of unimj)eacliable 
purity C(juld be obtained from British manufacturers. 
Ktudents and traders were obviously deeply interested 
in the displays of organio and inorganic chemicals, 
and even the mcinl)ers of tlu! public wending their 
way from the water-tap suspended in mid-air, to 
the fountain composed of “ real soii))-suds,” gained 
some fleeting iini)ressi(m of medicinal and phar¬ 
maceutical chendeals produced in home factories. 

OlITCUT 

The manufacture of vell-establishcd chcndcals in 
general demand continues to make satisfactory 
progress. Alkalokls and their salts, such as atro))inc, 
pilocarpine, and cocaine have been placed on the 
market at com))ctiti\c i)riccs. Salicylic acid, sodium 
.salicylate, aiid aspirin an; being jiroduccd equal in 
quality and ap|)carance to any im|)orted consign¬ 
ments. Eorjnaldehyde, paraformaldehyde, and paral¬ 
dehyde, all of British origin, are now availabki in 
ample (piantitie.s. Acetanilide, chloral hydrate, and 
vanillin have .attained a steadily increasing outimt. 
tialcium lactat(', barium sulphate (for X-ray c,\am- 
inations), and sodium benzoate, each of a higher 
dcgrc(! of ))urity than any produced elsewhere, are 
being readily purchased by discriminating buyers. 
Staple line.s, such as .sodium .sulphate, magnesium 
.sulphate, and calcium phosphate, have beei\ manu¬ 
factured on a scale exceeding any previous record. 

1’kicks 

fncn'ascd jiroduction hen', coupled w ith higjier 
costs of manufacture abroad and the general gradual 
return to more normal rates of exchange, have 
resulted in greater uidformity of prices, and less 
fluctuation in values. In this connexion it is 
interesting to conqiaro quotations for a dozen 
typical fine chemicals in 1914, during the period 
of the war and to-day. 



li)l4 War 

pi'riod 

U»24 


]h. 

lb. 

lb. 


H. <1. 

s. d. 

a. d. 

Acpfcaiiiliiiu .. 

10 

8 9 

1 11 

AckI Hiilicylic 

11 

20 0 

1 6 

Aspirin 

1 il 

48 0 

3 0 


o^. 

oz. 

07,. 

Atropiiio suJplmtu 

. 21 9 

120 0 

12 (1 


lb. 

lb. 

lb. 

Caffeine 

. 15 0 

50 0 

11 0 

C'hloral hyilnito 

3 0 

14 0 

4 0 

f’liluroform 

1 0 

4 3 

2 0 

PiirnkU'liyfli' 

1 5 

10 0 

1 2 

Potassium iM‘riuangimate 5 

14 0 

7 

i\)tns8iuin hroniitlo . 

1 0 

10 0 

1 0 

Stxiinm Hfilicylfito 

1 2 

« 3 

2 0 

Vanillin 

. 14 (» 

80 0 

24 0 


Th(! figures demonstrate that the value of many 
chemicals has reached a reasonable economic level 
when increased taxation, cost of labour and transport 
charges are taken into account. 


BM. 26 , im 

The Fhtubb 

Faith has been defined as “ a capacity for beliovin 
something which you know cannot possibly be true, 
but with a Government in power, backed by th 
largest majority of modem times, the fine chemicr 
manufacturers of the country would appear to hav 
a sound and solid basis for faith in the industry an 
to be in a position to develop trade and decreas 
unemployment, provided that it is found possibl 
to effect a settlement in the matter of intcr-Allici 
war debts, and that the Safeguarding of Industrie 
Act can bo rendered more elastic and adaptable t< 
prevailing conditions. In such circumstances event 
may justify all eoncemed in looking to the coming 
year as likely to yield a period of progress anc 
pros|)erity. 

CHEMICAL ENGINEERING DURING 1924 

By S. G. URE, M.A., B.Sc., M.l.Chem.E. 

" TIu' year which i.s now closing has many intcie.sting 
features for the chemical engineer and chemical plant 
manufacturer. On the educational side one welcomes 
most heartily the opening of the new Ohemical En¬ 
gineering Laboratories in London, at the University 
College. Tiie new laboratory, which forms an im¬ 
portant addition to the c.xisting laboratories in this 
country in which the subject is taught, is part of the 
memorial to the late Sir William Karasay, at one time 
Professor of (.'hemistry in Ihiiversity College, 'fhose 
w’ho are res|X)n,siblc for the venture are to be eongi'at- 
ulatcd on deciding on this form of memorial and on 
having obtained the support and co-operation of a num¬ 
ber of firms well known in chemical industry. Also of 
an educational character, and also of very gre.at im¬ 
portance to industry, wa.s the Worlil Powei' t'onfer- 
(uice held during the summer at the British Empire 
Exhibition. Kepresontatives and delegates from over 
thirty countries were present, and papers were read 
which covered a very wide field, including subjects of 
special interest to eheinioal manufacturers, such as 
piowcr in electrochemistry and electrometallurgy. 
The question of cheap power is of vital importance to 
all industries, and the work which was done in this 
connexion at the Conference should prove of the 
greatest value. Whilst dealing with the subject of 
ixiwer production, mention may be made of the 
inauguration, towards the close of the year, by the 
British Aluminium Co., of their Lochaber Hydro- 
Electric Power scheme. 'fhe magnitude of this 
undertaking may bo realised when it is stated that it 
will take from five to six years to complete the work, 
which includes harnessing the waters of Lochs Treig 
and Laggan, as well as the Rivers Spean, Treig, and 
Spey. This is the largeist hydro-elcetrio power scheme 
so far undertaken in this country, and will have cost 
on completion about £5,000,000. 

Many power stations and factories in different parts 
of the country are adopting the pulverised system of 
boiler firing and are erecting plants suitable for this 
purpose. The pulverising of the fuel is usually 
effected by mills of the Raymond or Fuller-Lehigh 
types. Gas firing of boilers has also received some 
attention, and new plants are being erected in fac- 
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tones to produce gas for this purpose. Another 
method of firing which is receiving attention is that 
adopted in the Bninler internal-combustion boiler, in 
which the fuel is burned umler the surface of th(! 
water, the products of combustion passing over with 
the steam generated. For this type of boiler a very 
high efficiency is claimed. Articles on the steam 
accumulator, an important adjunct for boiler plants 
in chei'iical industry, have also appeared in the 
technical prps during the year. Important exten- 
i sions are being made at various gas works and col¬ 
lieries, in some cases with the object of i>roducing 
smokeless fuel, and in others simply with a view to 
increasing the capacity of the works for gas 
production. 

The lessons impressed on the world by the shortage 
of nitrates during the war have resulted in consider¬ 
able attention being directed towards nitrogen fixa¬ 
tion, and developments have taken place in this 
province during the year. At Billingham-on-Tees the 
Synthetic Ammonia and Nitratc-s, Ltd., have started 
up their new factory, which is the only plant outside 
of Germany in which the Haber process has, so far, 
been worked with success. Nearly all the great 
countries in Europe and North America have been 
developing nitrogen fixation during the year. In 
Italy, for example, plants are being designed, or arc 
in course of erection, which will raise the annual pro¬ 
duction to 20,000 tons of fixed nitrogen in the form of 
ammonium sulphate, an amount which is more than 
double the internal consumption of that country. 
The Casalo process, using hydrogen produced by 
Fauser electrolysers, seems to be the favourite method 
adopted in Italy, although some plants arc being 
erected in which the Claude process will be used. 

^ As the result of the protection afforded by the late 
Government, and continued by the present, in the 
form of a subsidy to the beet sugar industry, con¬ 
siderable developments are taking place. Already 
several new companies have been formed, and no 
tinie has been lost in acquiring sites and getting ahead 
with the erection of the factories, which cost between 
and £3(K),00() each. One of the conditions 
kinder which this subsidy is granted is that at least 75 
Jjcr cent, of the plant and machinery shall be of 
[British manufacture. This should ensure that a con¬ 
siderable part of the costs of each factory shouhl go 
, in the form of orders to .our engineering and allied 
trades. In passing, mention may bo made of the 
erection at Belfast of a new oxygen plant, the pro- 
[lerty of the Irish Oxygen Co., which is closidy 
asiiociatcd with the Liquid Air Co. of London. This 
factory is conveniently situated to the great ship¬ 
yards of the town, and will give employment to be¬ 
tween two and three hundred men. A new plant, in 
which for the first time in this country silica gel lias 
been used in oil refining, has been brought into 
operation during the year, and seems to have given 
every satisfaction to its owners, the Medway Oil 
Refinery Co. An interesting new material is “ Pro- 
deritc, a pitch concrete formed of v'ertical retort 
tar and silicious material, which can be cast into pipes 
or moulded and may be reinforced like fcrro-conerete. 

It IS capable of resisting the action of hydrochloric 
acid at temperatures up to 110° C. 


Another feature of the year was the British Empire 
Exhibition, at which a consi<lcrablc aiiiount of plant 
and niachinery suitable for chemical works was on 
view. Most of this was housed in the •' Palace of 
Engineering,” but many very intcresling plant 
exhibits were to be found in various other halls and 
pavilions. The scattered nature of thesi- exhibits, 
both in the “ Palace of Engineering ” and elsewhere' 
whilst bringing to the notice of those interested 
numerous other machines, involved a considerable 
waste of time in finding particular exhibits, and did 
not tend to impress the average visitor with cither 
the magnitude or importance of chemical engineering. 
Practically every type of machine used in chemical 
works was on view, and the quality of the goods 
exhibited showed that the honie-niariufactured pro¬ 
duct was of sound design, made of good material, 
and revealed high-class workmanshi)).' 


PROGRESS IN STEAM GENERATION 
DURING THE YEAR 

By DAVID BROWNLIE, B.Sc., M.I.Chem.E., A.M.I.Min.E. 

A striking advance has been made during the 
year in what is now, at last, being recognised to be 
the highly important science of steam generation. 
Considering that about 5(M),000,000 tons of coal 
and lignite are being burned per annum in the 
stationary land boilere of tho world for the one 
operation of making steam, and jirobably overanothcr 
150,000,000 tons in locomotive and steamship boilers, 
it is surprising the subject has been neglected for so 
long. Also it is still more staggering that Great 
Britain, for example, which is no worse than any 
other country, still goes on sipiandcring about 
20,000,000 tons of coal per annum in boiler fireholcs 
for want of scientific methods that arc little more 
than elementary common seii.se. However, great 
progress is to be recorded so far as the large water- 
tube boiler is concerned, and it is the object of this 
contribution to indicate the advances that have been 
made, during the past 12 months, particularly in so 
far as interests the chemical engineer and the 
technical ehomist. 

PiiOGRE.s.s IX Power Station Practice 

Firet of all, looking at the whole subji'ct of steam 
generation from tho point of view' of a broad general 
survey, perhaps the most striking fact is that a 
number of boiler tests have now been earned out 
with botli pulverised fuel and mechanical stoker 
tiring giving over 92 jier cent, boiler plant efficiency, 
and we seem to ho within sight of 90 per cent, con¬ 
tinuous efficiency all the year round, that is, ineluding 
light running at night and during the week-end, 
together with stand-by losses. It is perhaps not 
easy to grasp the amazing character of this achieve¬ 
ment. The average chemical works boiler plant, as 
with most other industries, is running at a con¬ 
tinuous efficiency of less than (X) per i ent., and only 
a small percentage of ordinary large electricity 
stations reach 75 per cent., the vast majority being 
less than 70 per c«nt., whilst if all the boiler plants. 
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of (rreat Britain were by some miracle raised to 
'.)() [XT cent, ellieiency, tho saving would be about 
.’12.WO.000 tons of coal j»er annum, that is, say, 
£IO,0<K),0()0. I’ulverised fuel firing is largely 
I'espousible for this success, but whilst it. first rendered 
possible the 85 per eeiit. continuous ellieiency boiler 
plant, as at Lakesiile, iihbvaukcc, mechanical stoking 
has now tiiade remarkable ))rogr<^hs, and the struggle 
for supremacy between the two sysU-nis is keener 
than ever. 

Mkcha.mcai. .Stokeus 

Developments during the year with mechanical 
stoking have largely been in the ilirection of air 
heating, the iiivention of the “ Murray ” water- 
cooled combustion nhamber side walls, and the 
great size ol individual uiiifs. Thus a single travelling 
grab? stoker can now be eonsf,nutted 24 feet wide 
and over lieeaii.se of the us(^ of the flat suspended 
firebriek arch, that is essentially tlie use of special 
firebrick blodrs attached to .steel girders instead of 
the old spiruug arch, which, under the conditions 
of mechanieid stoking, cannot be made mon; than 
8 or t) feet across. 

'I’he great increase in size now jKi.ssible with the 
multiph^ retort type of stoker is well indicated by 
the new Kearney electricity station of New Jersey, 
U.S.A., in which multiple retort stokers are being 
installed to burn ru) Ic.ss than .‘10,t)00 lb. (13^ tons) 
of coal |M'r hour each on normal running, or about 
15 tons per hour overload, corresponding to an 
evaporation of nearly 3(Kl,tMH) lb. of waU-r per hour 
under average condition.s. Tho “ Murray ” water 
.Aube walls at tho Hell tiate power station, New 
’’ York, have resulted in tests showing over t)2 per cent, 
boiler plant ellieiency, (‘((ual to the latest pulverised 
fuel figures. 

PutVERisEi) Kuei, 

Pulverised fuel firing is jnogrcssiiig rapidly and 

nundjcr of installations are now in hand for (treat 
Jtoitain, noteworthy being the e(piipment for Messrs. 
'■ Synthetic Ammoina and Nitrate.s, Ltd., whilst the 
])ower station i)lard.s include VVillesden, St. Pancras, 
Birmingham and Derby. In the. Ibiitcd States 
many installations have been started u|) and new 
ones ordered. Thu.s Lakeside, Milwaukee, and (he 
Ford plant at Kiverr llouge, Detroit, have been 
<loubled in size, whilst Cahokia, Sf. Louis, has been 
set in operation an<l the installations of tho new 
Trenton ('hanncl Station, Detroit, and the Cleveland 
Klecfrie Sitp](ly Do. will soon be reaily. Perhaps 
the most remarkable development of inilveriscd fuel 
firing is tlur almos. completely automatic boiler 
plant in which the supply of iiulveriserl fuel and air 
is controlled by the flow of steam in the main, 
operating through steam meter mechanism. This 
methi.d rrf firing has rimdered [Xissible the monster 
boiler' of w hich the latest example Ls at the Allegheny 
Dounty Steam Heating Do., which, fir'ed with 
“ Ispmleo ” pulverised fuel, has .32,7.50 .sq. ft. 
heating surfaee anil will evajrorate eornfoid^^ablv 
4(K).()(.0 lb. of wafer |K'r hour. This is equal to 
about U) ■ Laueashire ” boilers 30 ft. by 8 ft. 

The general tendenek'S in pulverised fui'l tiring 
aix>, first, the recognition of the fact that the natural 


moisture of the coal substance is no obstacle to 
efficient pulverising, but the trouble is the external 
moisture, so that it is oidy necessary to dry down 
to about 3—5 ])er cent. T'hc ideal of pulverising is 
now to obtaiir ab.solutely even particles, so that 
!t,5 per cent, will jra.ss through 100'me.sh, and not. 
so much division so that 0.5 per cent, will pass 
through 200-mesh, aud IK) per cent, through 1(K)- 
mesh. Further, both air heating and the “ Murray ” 
watsT-cooled side walls are now being u.sed, as well 
as air-cooled walls and the water screen. 

Bou.kk Feed Tkk.itmkkt 

'The efficient treatment of boiler feed-w'ater has 
receiv'ed more attention, and the huge boiler of 
2.50,000 lb. evaporation per hour and over has oidy 
served to emphasise the deleterious effect, of small' 
amounts of oil. mud, apparently harmless inorganic 
salts such as sodium sulphate, and dlssolverl air 
and carbon dioxide, ajiai'f , of course, from common'' 
salt aud calcium and magnesium salts*. Several new 
zeolites have appeared anil the de.sigri of " degassing ’ 
or de-ai'iating plant has improved, whilst an inter- 
I'sting development—although not directly connected 
w ith steam generation--is tho continuous treatment 
of the cooling water of steam engine and turbine 
contlensers with a trace of chlorine gas to prevent 
the growth of organic deposits on the coirdeuser 
tubes. Further, also, much attention is being giverr 
in the United States to the u.se of carbon dioxide 
for partially dissolving and loo.sening boiler and 
pipe scale. 

AoTIO.N Ol'- ('.VX'.S'l'lC SoiJA ON Boilkk Pi.vri^i.s 

T’hc Massachusetts Institute of Technology have 
I'ontinued their investigations into the cause of 
" embrittlement " or ” season cracking of steam 
boiler ])latcs. This only takes plar’e at about 
1001b. pressure or over, and is apparently' due to 
the actioiv ol caustic .soda, forraerl by the decoin- 
[losition of sodium carbonate, on the normal im])urities 
present between the steel crystals of the boiler plate, 
which are dissolved out. allowirrg bubble.s of hydrogen 
to peiretratc and extend the crevices. The remedv 
is no excess of soda ash in the feed-water, anti in 
this cotme.xion the National Electric Jjight Associa¬ 
tion of New York has just published some amusing 
figures giving the detailed analyses of 1.5 boiler 
compositions. These almost all contaui caustic 
soda or soda ash, and. in one ease, the price r'hargcrl 
wars equal to seven dollars jrer lb. for soda ash' 

Flue Has Anaevsis 

The jirincqrlc of continuous flue gas analysis is 
also making good ])rogtt'ss, anil the modern jrractice 
is to use dujilex machines which give a continuous 
record of carbon dioxide and also cither carbon 
tiifmoxide aud unburnt jn'oducts or excess oxygen. 
.5 very interesting new absorbent for oxygen has 
been produced by Louis F. Fieser, and ciaisists of 
an alkaline solution of sodium hydrosulphite with a 
small amount of anthraquinone-^-sulphonic acid to 
act a-s a catalyst, .‘lO g. caustic Sofia, 40 g. hydro- 
sulphite and 5 g. of the catalyst being made up to 
2-50 c.c. This is .stated to be a big improv’cment on 
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tho uso of pliosphoruH stioka, ami, of comwe, tho 
inoasy alkaline p 3 Togallol. For eontiiiuoua deter- 
mination of carbon monoxide the general principle 
is to burn by means of an electric coil and determine 
the increase in carlion monoxide. 

Hnm Steam I’kh.s.scke.s 

Tho use of higher and Itigher steam pressure 
contimies t.o be ndoj)ted, and ■vve are not so very 
far off red-hot- steam pipes, that is, a tem|M'rature 
of lOOO" F. (.'>40^('.). During the year, full details 
have at last been published of the remarkalile A'orth 
Tees plant running at 475 lb. pressure, and quik' a 
number of boiler plaiits nil! soon be running at 
over 6(10 lb., including the new Crawford Avenue 
station at Chicago at (iOO lb. Fxperimental boilers 
Vre also being constructed iti Germany and the C.S„V. 
|j<) work at 10(H) lb. pre.ssure and over. 'I’hus one 
'Icsign has drums that are steel forgings no le.ss than 
jin. thick. Other .striking mnv boilers, entirely 
different from ordinary (lesigns, are t he " Tilonupiist " 
■•evolving tube boiler at 1500 lb. anil the “ Hrunler ' 
jioiler using a flame under water. 'I’he most remark- 
'ijble of all, however, is the “ Henson ” sniier-pie.ssure 
jenerator, already deseribed in the.se columns, 
operating at 3200 lb. ])rvssure and the " critical 
conditions,” when water is converted into steam at 
the same volume without the absor))tion of latent 
heat, allowing of over 35 jier ei'nt. thermal ethcieney 
from raw coal to the .switchboard. Of the greatest 
interest is the ‘‘Knimet” mercury boiler and turbine, 
using mercury instearl of water in the generator, and 
driving the turbine with mercury vapour in place 
of steam. 

SoLenuii AND .4 sh Fusmn.iTV 
Attmupts have been made to determine the 
fusibility of ash in large-scale furnace work by 

1 determination of the sulphur content of the coal 
in the laboratory. The results are not decisive, but 
it Ls evident that, roughly speaking, the liigher tho 
sulphur content the lower is the fusibility of the 
a.sh. If 2500" F. (1400’C.) is taken as the dividing 
lino between a good and a bad ash, very few e.xanqiles 
are known of a coal with a high sulphur figure gi\ ing 
a good a.sh. Thus, out of 1103 coal samples, oidv 
16 contained less than 0-'5 per cent, sulphur, and all 
thesi- had an ash of over 25(10'’ F, melting point. 

Other Devki.oi’ments 

Many other interesting developmimts in connexion 
with steam generat.ion are to be recorded during the 
year, including the jiroof that sulphur in coal does 
not affect concrete bunkers, tho use of steam pipe 
rangi's over .‘loOOft. in length with little or no 
•ondensatiou loss, the production of several new 
ik'am meters and a radiation pyrometer, the use of 
deam-jet mechanical boiler-llue cleaners, the utilisa- 
;ion of waste gas and heat from ooke-oven jilant 
and also the sensible heat in the coke itself, the 
introduction to Great Britain of the ” Ruths ” 
steam accumulator, a new bou.sehold refuse utilisa¬ 
tion plant at Birmingham, and improved boiler and 
pi|ie coverings, including the use of blue asbestos 
and new compasitions to place next to very high 
pressure pijiing. 


THE PROGRESS OF CHEMICAL INDUSTRY 
AND TRADE IN FRANCE DURING 1924 

By MAURICE DESCHIENS 

The chief features noticeable in tlie Freneh coal 
indii.stry (an industry whiih is ,so fundamentally 
important to chemical indnstiy) during recent years, 
are the increa.sed production and the diseo\ery and 
develojinient of new deposits. In li)|;! (he pro¬ 
duction averaged 40,(1(10,(M.d metric tons yearly, 
comjrared with a conMimjition of (i3,(l(lO,(HiO m t , 
or an average daily production of 136, l-t? m.t. (litl.'t). 
I’a.ssing o\ er the. war years, daily proiluetion in 
.fanuary, 1023, was 121,064 m.t., after which it rose 
to 144,(iHO t., in .January, 1624, and 151,082 t, in 
October, 1022. A great pait of this increase is due 
to the reconstruction of the .Void and Pas de Calais 
mines, whose daily (iroduction h.is increased from 
.8.5,000 t. to !Mt.(IO(i t From these ligures, and jiar- 
ticuhu'ly from the output of 4,103,51 (i t in October, 
1024, it ajipears jiiobable that the inodiielion will 
approach (i0,ll(!0,(.lll0 t. per annum in 1025. 

The con.siiinption of coal remains heavy, and the 
imports in October, though slightly le.ss than in 
previous months, were still large i i , 2,070|083 t., 
of which 1,012,1,55 t. came from Great Britain 
.Similar important improvement is noticeable in 
ordinary and metallurgical coke. Coke jiroduced by 
the coal mines, excluding that from nietallurgicHl 
works, totalled 230,604 t. in October, against 
131,004 t. in .fanuary, 1023, and 222,070 t. in March, 
1024. This ini’iea.se was due to tlw installation of 
numerous new batteries of coke ovens. . 

In the coke industry three chief tendencie.s aw 
noticA'd, the object being to ]>rodnce metallurgical 
coke from fat coal and recuperate the largest possible 
quantity of di.stillation products ca|iable of being 
used as motor fuel. One tendency is to carbonise 
tor a short period in narrow, long and high oven* 
made of silica bricks. Another tendency is to heat w 
3(K)'’ as quickly as po.ssible, increase from 3(1(1'’ w 
(K10“ by ,50“ each hour, ami then arrive rapidly at 
800“ ; and the last tenilency, the method of the 
domanial mines of the .Saar, is to treat fat coal with 
32 to 38 per cent, volatile matter in special retorts at 
low kimperatures, and then to mi,\ the .semi-coke, 
obt-ained with four times its weight of fat coal for 
carbonisation in the usual manner in an ordinary 
oven. 

The .shortage of French inetallurgic.d coke tends 
to diminish, despite the import of 3.56.3.53 t. in 
October, 1624 French metallurgy now' controls 
(iractieally half of the world's reserves of iron ore, 
and extracts over 30,tK.HI,(HH) t. yearly. Of the 221 
bla.st furnaces in existence, 135 are alight, the pro¬ 
duction of east iron and steel in October, 1624, being 
6.56,62(> t. and 669,122 t., respectively. 'I’he number 
of blast furn.aoes alight is still incre.asing, and the 
production during 1624 will be found to have in¬ 
creased by some (H) per cent, compared with 1623. 
There is an intere-sting increase in the nianufacture 
of steel in the electrical furnace. 

After the war period, i-ecent years, and es))ecially 
1624, show a veritable n birth of chemical industries, 
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which have completely changed the economic jihysiog- 
nomy of France. 'I'he various sulpliuric acid works 
utilising cither the chnndicr of the contact pro¬ 
cesses (the two proccss(!s often being u.sed in the same 
factory) can ])roduee t!,<100,<1(10 t. of acid of 51)° Bii 
yearly, compared with a consumjition of 1,500,000 t. 

i) espite the e.xi.stence of French deposits, .supplies of 
pyrites are e.xpensivi', esi)e(aally when of Spanish 
origin, 500,000 t. being imported from all sources. 
The situation as regards nitric and hydrochloric 
acids, sodii and sodium salts is normal, the con- 
sumjrtion of soda being roughty 700,000 t., which 
allows of e.\f)ortation. A new' soda factory, inde¬ 
pendent of the large groups of manufacturers, has 
been installed at Monguerre. 

The production of mineral phosphates in France, 
Tunis and Algeria, was 270,.5OO t. in 1013, and since 
1921 a remarkabh; increase has been observable in 
North Africa. In Algeria the output has risen from 
400,000 t. in 1021 to over ti20,(MI0 t., in Tunis from 
1,418,0(K) t. to 2,50t),(KK) t,, and in Morocco from 
80,000 t. in 1022 to over 250,(X)0 t. at present. This 
inerea.se is in sharp contrast with the decrease in the 
world's production of <uude phosphates. An inU-r- 
e.sting tendency is to u.se linely ground mineral 
phosphates direct as an agricultural fertiliser, also 
the use of crude phosphates that have been calcined 
in rotary furnaces. The major part of the mineral 
phosphates, how'cvcr, is converted into super¬ 
phosphates, an industry which is developing owing 
to the largo production of sulphuric acid, the French 
output having increased from 1,92<),0(X) t. in 1913 
to roughly 2,5<X),tl00 t., with exports approximating 
to 1,30,000 t. The consumption of superphosphates 
increases annually in France. French agriculture 
pays more attention to the use of basic slag, the by¬ 
product of the steel industry, and of which the pro¬ 
duction may attain, at normal rate of working, 
2,(HX>,0<)0 t., though at present it is not greater 
than 1,(XK),000 t., and the consumption of 4<X),tKK) t. 
allows heavy exports. 

The return of the Alsatian jmtash mines has made 
France an exporter of potash salts. The annual 

j) roduetion is roughly 1,080,(HXi tons of salts 
(2.50,000 t. K-^O), and the exports are about 70<X) t. 
of potash salts yearly. An agreement has been 
reached between the French and German producers 
of potash salts, and the French producers are seeking 
a market in Austria. 3'he production can be raised 
to 5(K),0<K) t. KoG j)or annum, and the construction 
of new shafts is being considered. In the nitrogen 
industry, the recent law approving the installation 
of the Haber process at Toulouse and the constitution 
of an Olfice Industriello do L’Azote fortahadows an 
inb'resting increase in the French production of 
nitrogen. Under modern agricultural conditions, 
French agriculture would require, at least 3(K),(HI() t, 
of nitrogen, whereas the production only reaches 
19,l)0() t,, in addition to imports of 70,000 t. 'The 
production of ammonium sulphate is 88,500 t. 
and imports are 75,000 t. 'The chief occurrences 
of note during the year arc the starting-up of plants 
erected by the large chemical manufacturers utilising 
the Claude, Oasale and other processes. 'The imports 
are thus likely to be reduced by the development 


of these processes, and of the production of by¬ 
product ammonium sulphate and of cyanamido 
(50,(XK) t. annually). Imports of Chilean nitrate 
are still roughly 270,000 t., imports of Norwegian 
nitrate of lime being 11,0(K) t., and of cyanamide, 
12,0(K) t. 'The use of the hydrogen from coke-oven 
gases in the tJlaudo and Casale processes suggests 
the possibility of synthesising ethyl alcohol from the 
ethylene of coke-oven gas. With the Claude and 
Casale pro(!es.ses and the manufacture of cyanamide, 
plants now constructed or about to be constructed 
will fix 09,000 t. of nitrogen in a few years. 
The utilisation of 0(X),000 t. of fixed nitrogen 
in agriculturo ;j a decided possibility of^ the 
future. 

'The manufacture of dye.stufls has increased from 
the production of UHJO t. in 1913 to 10,000 t. at 
prc.sent, and imports of 00(K) t. in 1920 have been 
reduced to 1000 t. Taking account of the exports, 
it will be noticed that in ten years, of which only five 
were really elleotive, the French Industry has greatly 
reduced imports and has increased its production 
from 10 ])er cent, to 90 per cent. 'Thus, imports of 
azo dyes have been reduced from 47 to 8 jjer cent. 
The production of indigo is suflicicntly large to allow 
exportation, but small miantities of sulphur dyes 
have still to be imported. ITogress has continued 
to be made in the other groups of dyestuffs. New 
plants manufacture the larger part of the under¬ 
mentioned jjroducts and also sujiply the perfumery 
and pharmaceutical industries. 

In the fuel and petroleum industry the chief event 
has been the eneburagoraent to exploration in Franco 
and its colonies and the search for substitutes 
for petroleum such as alcohol, gas oil, bcn'zole, 
“ Carburant National,” tetraliu, wood charcoal, 
and r arious kinds of vegetable, animal, and shale 
oils. 'The output from the single, French oilfield 
at Pcchelbronn is of the order of 75,0(K) t. of crude 
oil yearly and is being increased. 

Compared with the pre-w’ar figures the production 
of dyeing and tanning extracts has diminished, 
but the manufacture of chestnut extract (80,00(1 1. 
per annum), and of oak extract, arc prosperous. 
Exports of dye-woods amount to some 3000 t. 
The glue and g(datin industry had a j)rospcrous year 
during 1924 and exported 4000 t. In the industry 
of artificial plastics and artifici.al textiles, the manu¬ 
facture of cellulose acchite and of synthetic re.sins 
such as bakelitc is dev(!loping. During 1923, 30 t. 
of synthetic resin was manufactured monthly and 
17 t. was imported monthly from Germany. In 
1924, the output was .50 t. monthly, and as the 
increase of customs duty in November, 1924, prac¬ 
tically prohibited importation, manufacture will 
further develop. It is estimated that some 00 t. 
of cellulose acetate is made monthly and production 
is expected hr increast! still further now that a further 
factory has been e-stablished. During tho year the 
increasing demand for artifici.al silk led to the 
establishment of a large number of factories using 
either the acetate, viscose or Chardonnet processes. 
Difficulties in tho dyeing of cellulose acetate silk 
have now been overcome. 
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MOOER^ ELECTROLYTIC CELLS 

By PROF. A. J. HALE, B.Sc. 

(Concluded) 

CELLS FOR PRODUCING VARIOUS 
COMPOUNDS 

The most important of these cells are those used 
fu V* * production of hypochlorite liquors and 
Hnrtnt*'’' ^°"®'<le*'able progi-ass ha.s been made 
during tcoent yeara with hypochlorite electrolysers 
the early type o Kellner aXoettel being folforj 
by improved cells such as those now being con 
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® suspended, but 

rtet on a gla.ss bottom cenuinled into the trough. 

bv the e'' ‘ “ obtained 

oy the exjienditure of 8 kw.-lirs. 

Ihe Manchester” electloly.ser (Kig , 33 ) consists 

'I'vidcil by carbon 
plates 111(0 some 30 compartments, cai'li ‘eliambcr 
having a hole at the bottom and another at the side 
about two inches from the top. 'I’he elcctrolyscr 
IS placed in a tank, 6ft. by 4 ft. by 3 ft. deep and 
this IS idled with 15 per cent, brine. When elec- 

structed by Matlmr-a^d 'piatt'^oT ManchS Tnd Halfnf 
the “Manchester” Electrolysers made bv F '< ^ upward caiwmg it to overflow through tlu 

Irlatinum electrodes have been superseded by 


graphite, each cell carrying a considerable number 
of bi-polar electrodes. Circulation of the electrolyte 
coupled with efficient cooling is essential for the pro- 
auction of hypochlorite from brine. One elec- 
trolyser (Fig. 32) consists of a rectangular trough 
of glazed earthenware divided into a number of 
ceils by graphite plates which act as electrodes. 


- liS lL;piUri;CU Uy frCSh 

bnne entering through the holes in the bottom. 
Kach electrolyser takes 80 amperes at HO volts 
and lead coils through which cold water circulates 

bM ^ ^'“■P temperature 

below 30 C. A consumption of 88 kw.-brs. yields 
about 10 kg of active chlorine. In some electrolysers 
only t>--7 kw.-brs. are required to give 1 kg. of 
active chlorine, the average ooneentration being 
10—15 grams per litre. 



The Mather and Platt EIectroly,scr 


The channels between these plates are continued 
vt either end by walls formed of glass plates. A 
ihamber at one end receives the electrolyte from the 
pump, and the liquid flows over a glass weir into 
mo spaces between the electrodes, thence into a 
roond chamber from which it is again passed lo the 
^mp and recirculated until the brine contains 
pout 12 grams of active chlorine per litre. The 
beneath the electrolyser is fitted with cooling 
P’“ the electrolyte at a low temperature, 

f)—30 C. There are 17 cells in the trough illus- 
rated and a voltage of 100/110 volts is required 
It the terminals for the passage of the normal 
®rrent of 80/100 amperes. The glass plates and 

4 ) , , , . *• 


*“,*«drolyser, made by Mather 
and Platt, Ltd.,an ebonite cell (Pig. 34) is fitted with 
platinum electrodes which arc built into the body of 
the cell to afford them protection from injury This 
cell IS placed in a glass container and any number of 
these containers nmv be placed in a cooling trough. 
Each glass cell is filled with 20 per cent, brine and 
.W/.12 volts when working. 
The 1200 c.c. of liquid m the container will be 
brought to a content of 20 grams available chlorine 
per litre m approximately 4^ hours. 

f^^cture of the unit is shown in 
Fig. 36. Ihe platinum foil electrodq, a, is backed 
with a vulcanite block, b, and inserted in a dished 
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recess in an ebonite plate, r. The foil is connected 
with a terminal, /, by a platinum wire, c, in the 
channel, d. The electrode carrier shown is normally 
immerseil in the electrolyte to the de{>th indicated 
by the horizontal line and access of the electrolyte 
to the channel, d, is prevented by a filling squeezed 
into position by thi! plug, h. Electrolyte circulates 
by the opening, j, at the bottom of the cell through 
the chaimel, j, and overflows through o])enings in 
the side on the electrolyte level. 

In the jiress type eleetrolyscr of Mather and Platt 
(Fig. ihi) there are 23 graphite electrodes forming 
22 cells. !nounted transversely on steel bars covered 


the required amount of active chlorine, 11—12 
grams per litre, has been formed. 

This type of elcctrolyser requires 225 to 250 
amperes at ICC—110 volts and will give 91b. of 
active chlorine per hour, the j)ower consumption 
being relatively low, 3 kw.-hrs. per lb. of active ^ 
chlorine, that is about C kw.-hrs. per kg. The 
electrolyte is allowed to circulate through at the 
rate of 18 gallons per minute. 

Another hypochlorite electrolyser made in various i 
sizes is the “ Graphode ” (Mather and Platt) a 5-ampere * 
unit being shown in Fig. 37. It consists of a stout j 
holder with graphite electrodes forming five cells, the, ‘ 
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“ Manchester ” Electrolyser by F. S. White and Co. 




with vuleanisod rubber. The cells are formed by 
suitable iirsulating distance frarnts between the 
electrodes, end pres,sure screws being provided for 
adjusting pui'pose.s. 

Brine li(pi()r falls into the electrolysers through 
the perforatetl bottom of a cast iron feed tank 
which is lined with vulcanite, and each cell is fitted 
with an imtflow syiihon-tuho which regulates the 
flow and ensures that each cell is filled to the required 
height. The olectroly.5ed liquor falls into a cement 
trough from which it i.s pumped to the cast iron 
feed tank, the circulation being continued until 


whole being placed in a glass container of about 
I gallon eapaeily. After about 3 hours a concentra¬ 
tion of 10 grams of active chlorine per litre will be 
reached with a voltage of 20—^24 volts. Units of 
larger capacity (12J or 30 amperes) can be supplied, 
but they are usually equipped with suliicient graphite 
hi-polar electrodes to render them serviceable with 
the ordinary electricity supply. 

Chlorate and ])erchlorate colls, especially the 
former, arc generally constructed on a larger scale, 
and the graphite anodes are connected to a common 
bus bar, the iron tank itself often being the cathode. 
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The chlorate cell of the United Alkali Uompany 
(E.P. 173,028/21) is an iron tank, 8 ft. x 4 ft. x 
15 in. wide, and is fitted with a central steel cooling 
coil. Both the coil and the tank serve as cathodes 
whilst ranged aronnd the tank are graphite anode 
“--ds at which chlorate formation takes place when 



34 

" Platinode ” Electrolyser 


III- polas.siuin chloride .solution i.s electrolysed. The 
cin])cratiirc being maintained below 40° Cl., the 
arbon anode,s are not seriously corroded by the 
hlorate. current of bWO amperes may be used, 


ployed arc of the diaphragm type, as it is neeessarv 
to prevent cathodic hydrogen from interfering with 
the discharge reaction taking ])laee on the anodes. 

Hydrogen jreroxide is frerprently produced by the 
distillation oi acidified ammonium persulphate, this 
salt being always manufaetuied by eleetrolysis of 
ammonium bisulphate solution. 

The simplest form of cell from which the larger 
industrial units are planned con.sists of an outer 
earthenware jar in which stands a porous pot, Any 
kind of cylindrical electrode suitable foi' the work to 
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be done can be used, one for the inside of the porous 
pot and a larger one outside it. and all electrolytic 
o.xidation or retluction can be accomplished on the 
laboratory scale in such a])paralus. Sodium hydro¬ 
sulphite is the principal salt prepared by electrolytic 
reduction, but a diaphragm is not essential for this 
purpose. If a suitahle solution of bisul])hite is allowed 
to circulate through an electrolytic tank or cell at 



Fm. 3(1 

Vertical Flow Type of the Mather and Platt Electrolyser 


nd the electrolyte is caused to circulate in the tank 
r, when a number of tanks are in use, a cascade 
ystem of circulation can be utilised. 

Persulphates, permanganates and perborattjs can 
e manufactured by electrolysis. The cells em- 


10 15°, concentrated solutions of hydrosidjdiite 

can 1)0 obtained (E.P. 13,901/13). 

For reduction or oxiijation of organic compounds, 
the most promising field in which elcctrolysi.s ns 
appluxi to organic corajtounds is being explored, the 

o2 







1294 


CHEMISTRY AND INDUSTRY 


Dot 2«, 


simple coll described above suffices, although it may ’ 
be often necessary to fit such cells with a gas-tight 
'cover, refluxing apparatus and a good stirrer in order 
to obtain satisfactory results. 

Recent patents of C. J. Thatcher for a diaphragm 
cell, in which organic substances can bo oxidised or 
reduced (E.P. 188,056/22), and for a series arrange¬ 
ment of diaphragm cells in which anthracene may be 
converted into antliraquinonc (E.P. 188,042/22) 
indicate some advance in this field. 

The Society of Chemical Industry in Basle some 
years ago devised a tank cell, for organic reduction 
or oxidation, in which the electrodes arc fixed hori- 
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“Graphodo” Electrolyser 

zontally, one near the surface of the electrolyte, and 
the other near the bottom. The compound to be 
treated is dissolved in a light or heavy solvent which 
easily forms an emulsion with the electrolyte (caustic 
"soda or dilute sulphuric acid) such emulsification being 
assisted by a to and fro motion of the electrode 
concerned in the reaction (E.P. 15,760/16). This 
.-cell is now in use on a large scale. 

Recently® Plauson has patented a cell for chlorin- 
f'ating, oj^ing or reducing by electrolysis (E.P. 
181,848^/21). It resembles the common cylin¬ 


drical diaphragm cell in many fesp^ts.'but'one elec-i 
trode, which is centrally placed within the porous- 
pot or diaphragm, is formed of a metal tube fixed in a 
porcelain insulator so that only a very small portion 
of it is exposed to the electrolyte. In this manner a 
very high current density is obtained, so that the 
electrode may bo maintained at any temperature 
up to about 120°, and in this condition, promotes 
many electrolytic changes which, under ordinary* 
conditions, take place to only a small extent or no*. 
ataU. 1 

Cells constructed on the plan of the cylindrica.' 
diaphragm unit for producing caustic soda will, no 
doubt, prove suitable for the reduction or oxidation 
of organic compounds, the central compartment 
containing the organic substance to be treated. The 
diaphragm, however, must bo protected by some non¬ 
conducting material such as vulcanite, from the 
excessive wear which will result from vigorous stirring 
of a solution or emulsion of the compound to be 
reduced or oxidised. 

The electrolytic cells described in this article repre¬ 
sent the various types which have been designed for 
electro-chemical service during the last twenty-five 
years. From a study of their construction it should 
1)0 possible for an investigator in this field to devise 
a cell suitable for the special elc'ctrolytic process which 
it may be his object to develop. 

Finsbury Technical College, E.C. 2 

[Acknowledgment is duo to the various firms who 
have kindly supplied illustrations and information, 
and particularly to Messrs. Ixuigmans, Green and 
Co., for ijermitting the reproduction and lending the 
blocks of Figs. 16,17,18,21 and 27 (from the author’s 
“ Applications of Electrolysis in Chemical Industry ”) 
and to Messrs. Virtue and Co., Ltd., for a similar 
favour in re.spect of Figs. 1, 6, 5 and 20, which are 
from the author’s '• Modern Chemistry, Pure ant 
Applied.— Ed.) 


THE PROPERTIES OF SOME ALIPHATIC 
COMPOUNDS CONTAINING BOTH 
OXYGEN AND NITROGEN, AND THEIR 
CONNEXION WITH THEORIES OF 
LATENT POLARITIES AND AROMATIC 
SUBSTITUTION 

By PROF. ARTHUR LAPWORTH, 0.Se., F.R,S. 

In a paper on “ Latent polarities of atoms, etc ” 
(Mem.Manch.Lit, and PhilMoc., 1920, 64, ii., 1 et 
seq.) the generality of “ the principle of indueed alter¬ 
nate polarities ” was shown, by considering reactions 
of molecules containing either one predominating 
“ key atom ” or two effective “ key atoms ” arranged 
“ homogeneously ”—^that is to say, in such positions 
as would lead to the same relative latent polarities 
in the atoms affected by both. 

The much more abstruse question of effects result¬ 
ing from “ heterogeneous ” arrangements of two oi 
more powerful “ key atoms ” was not dealt with in 
detail, but a preference was expressed for the idea 
that the molecule might at different times be activated 


. 

Vfrom different “key atoms,” and thus occur in two 
(or more) phases with inverted relative induced latent 
plenties (loc. at., p. 6, (A) and (B) as exainX) 
case was mentioned where two atoms, each 3.]„ 
of exercising a powerful inducing effect, arc so 
arranged that an effect from one must ncccssarilv 
I® transmitted ‘ through ” the other. Had it been 

complex 

(fcestions he would have selected the cases of oxwen 
.““Peting in this manner, and would 
*ve based hia remarks on well-established experi- 
•« »"■«!. 

The first example is familiar to all organic chemists 
Here, as elsewhere, the most satisfactory 
test of a marked latent polarity distinction is one 
lasod on its reversible reactions with water. The 
•esult 18 unMuivocal and shows that the nitrogen 
‘'tom respect to the attached carbon 

jpO N^CRiRjd HjO^HO-NHo-f O; CR,R„ 

|o same conclusion follows from the reversible 

Kn'r? position 

+CN '^H0.NH C(CN)R,R, 
Bth this and the previous reaction occurring exclu- 
Wely m the direction indicated. ^ 

•In the case of nitroso Compounds on the other 
land, the balance between the nitrogen atom 
nd the oxygen atom appears to bo in favour of 

ested by the behaviour of the compound in 
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gesxea that dnaJent oxyg,-„ mu.st ncci'.s.snrilv ha 

StooS:'”""' •■ontai;,iJg 

In considering these facts and th. ir bcariim on 
aromatic substitution it has to be rciHcml„.rc.l”that 
divalent oxygen and tcivalcnt nitrogen directiv 
attached to the nucleus exercise a very <.,vat o v 
directive effect. When either atom is scilmt'al from 
the nutlcus by an intemming atom, however its 

tutiM '^'xnmple, siibsti- 

tutwn m salicylic acid is almo.st wholly (Ictcrmined 

by the oxygen atom directly attached to the nucleus) 
If, therefore, m iiitro.sobenv.ene, for example the 
ey negative’’ influence of the nitrogen VtV.m is 
not wholly suppressed by it,s n.ssociation with the 
oxygen atom, any influence of this kind will be 
^ossly exaggerated during the process of acthation 
of and substitution in the nucleus, ju.st ns any polar 
properties of the oxygens of the carboxyl gioup ip' 
salicylic acid are mcflective as compand with the 
polar properties of the phenolic oxygen. 


1926 
•Fan. 0. 


FORTHCOMING EVENTS 


cactions with ionisable compounds X — Y or 
1 reactions giving rise to such an ionisable com- 
liie balance between the nitrogen atom and 


bund. 


Jan 6. 


10 oxygen atom is, however, so extremely ea.sily 
sturbed that in nearly all cases where the change is 
ssible, the compound undergoes isomerisation into 
: oxime in which the nitrogen atom definitely exer- 
es full control over the system which it separates 
^ iphically, from the oxygen atom. ' 

^o sidering next the normal nitroparaffins. The.se 
mp mnds show properties which are in excellent 
-■ord with the assumption that the oxygen atoms 
termino the order of polarities, even “ through ” 
B nitervening lutrogen atom. In the tso-nitro- 
^alhns the predominance of the oxygen atoms 
evident only m so far as these compounds show 
tendency to revert to the normal nitro-compound,s- 
r the rest it is known that, in some cases at lea.st, 
e major portion of the i.50-nitro-compouiid undergoes 
drolysis when liberated from its salts, the hydro- 
3 is doubtless taking place in much the samo wav 
with oximes, but in the case of the oxy-oximes, 
i«o-nitro-parafiina, the oxyhydroxylamino (dehy- 
oxylamine) formed appears, as usual, in the form 
nitrous oxide, the organic residue turning up as 

a oeo ketone (compare Nef, Annalen . 

^’992) I^owry, Trans. Chan. Soc., 


18!M, 

1898, 


WrcTioN or THE Roaara iNocsTay, Woa 
pawn, EnginrorV Clu)., 39, Coventiv Street, 
Lomien, VV I, at 8 p.m. '• >fecl,eaieal Strueture 
of Rubber,” by A. Healey. 

West '^■hkshikk Metali.uroicai, .Society, George 
Hotel, Huddorshc.ld, at 7.30 p.m. “ Tho Value of 
Some W orksbop and Laboratory Teats.” Diseua- 
Sion. 

Jan. d. iNSTiTtmt or Metai.s, Sinningham Scctio,^ 
Climber of Commeree, New street, Rirraingham, 

V T,>*'' Proiluction and Some of 
■ its Uses,” by T. H. Gant. 

Manchester Litebaiiy and Piui.osopincAi. So- 
People’s ” Mwting, 30, George 
Street, Manchester, at 3.30 p.m. “A Few Chemical 
Curiosities, by Dr. J. E. Myers and K, Fairbrother. 
Society or Chrmicai. Industhy, Briaol Section, 
Meeting with Chemical Society. 

Jon. 9. Society or Chemicai, Industry, Manchtster 
Section^ 16, St. Mnry’w Parsona*.fe, Manchester, 

^ Point of Coal Ash, 

I art 2, by N. Sunpkin and F. S. Sinnatt. 

Jan. 9. Manchester Liteh.iry and IbimosorHicAt So¬ 
ciety, 36, George Street. Manchester, 7 p.m. 
diomicjil Section Soiroo. 

Institution of Mechaniual Enoineeks, Storey’s 
Gate, London. S.W. 1, at 7 p.m. ” The Mainten¬ 
ance of Higli-Compression Oil-Engines.” 

West Cumberi.and Society or Chemists and 
Enuineehs, Workington, at 7 p.m. “ The Struc¬ 
ture of Matter,” by K. H. Todd. 

Jan. 9. Institute or Metaes, Sheffield Section, Tho 
UniversiTy, gt. Goorge’.s Square, 


Jan. 6. 


Jon. 8. 


Jan. 


Jan. 0. 


HO.^= 


»» Oft ” \l ■ -♦ Sheffield, at 

+_t - T ., Casting,” by A. H. Mundoy. 

^CR,R,-{-HjO->[HaNO,]H-0:CR,R, Institute op Metals, Lmulon Scctimi, 85 - 88 , The 

1 * “ Mmories, Tower Hill, London, E. 1, at 7.30 p.m. 

J[3It,0-fN01 Extonsomoters,” by R. H. Greaves. 

tt seems clear, therefore,” that in the same comuouiid P^titwe or UaEwiNa, Engineers’ Club, 39 , 
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SOCIETY OF CHEMICAL INDUSTRY 

MEETING OF COUNCIL 

The nioiithly meeting of Cout)oil was held on 
Deceinher 12.'I'lie President (Mr. \V. .1. I'. 
Woolcoek, (klPF,.) was in tlie chair. 

Tlie Presideid extendeil a (cordial welcome to 
Mr. G. H. Clejif;, and Prof, N, M. (iomher, new 
memhers ])reseiit for the first time. 

The following among other matters were dealt 
with : 

The Address to he presented to the University i>f 
Leeds on the o<’casion of the celebration of its coining 
of age was sidnnilted and approved. 

The steps taken at headipiarters and by the local 
sections to obtain new mendiers were reported, 
't'he ctfcct of the entrance fee being suspended for 
1925 had been wiilely advertised, and a notable 
increase in the number of applications had already 
resulteil, at (he .same t ime, the numbers of resignations 
and of uipiaid subscriptions for the current year 
were distinctly less than the numbers at the corre¬ 
sponding date in 1922. 

lli'jiorts of various sub committees were submitted, 
and 4S new members weri' elected : Home 27 ; 
Ov'erseas 11. 

The question of a iiu-inber bringing more than one 
guest to the .\nnual General .Meeting and having to 
be supplied with tudeets for all the. functions, for 
many of which no payment is made, was fully 
discussed, and it was decided that every member 
of the Society attending the Annual Meeting has a 
right to obtain a ticket for one guest, and has also 
the privilege of cibtaining further tickets by payment 
of Ids, (id. in res])eet of each athlitional guest. 

SUSPENSION OF ENTRANCE FEE 
% 

As an inducement to Chemists to become members, 
the Council has resolved that no entrance fee shall 
be paid by members joining the Society in 1925. 

A form of application for membership was inserted 
at the end of this Section in the issue of the Journal 
for October 17, and it is hoped that it may be used 
to introduce a now member for next year. 

BACK NUMBERS OF JOURNAL 

The General Secretary will bo glad to hear from 
Members or Subscribers who have copies of the 
Journal for January 4, June 13 and 27, July 4 and 25, 
September 19, or October 3 and 17, 1924, that they 
are willing to dispose of to the Society. 

EDINBURGH SECTION 

The third ordinary meeting for the pre.sent session 
was held jointly with the Institute of Chemistry, in 
the Hall of the Pharmaceutical Sdteiety, 36, York 
place, Es^Aurgh, on Decemb^ 11, 1924, I)r. A. 
Lauder chair. ’Y-, 

Lieut.,^j^nel W. Glen-Liston, {'.I.E., Mi'D.^de- 
livered'l^i^ecture on “ Fumigation with Hydrwen 
Cyanicte. o’ I'hc first use of hydrogen cyanide hacUBeen 
made.,^by James Bell, who in 1877 employe^Tt to 


prevent the destruction of his collection of insects by , 
moths and other vermin. In 1886 Coquellet hod 
introduced the gas for destroynig parasites on citrus 
trees in California. So successful had the method 
proved that by 1890 it was in general use throughout 
the district. The next development had been made 
by the Cape Government in 1898, when hydrogc'n 
cyanide was employed for fumigating railway car¬ 
riages. From then on its use had growm steadily, and 
experiments for the destruction of rats in the Fast 
had been started in 1909. These exiicriments hail 
been undertaken for the purpose of rtalucing the 
ravages of plague, which it had been proved had been 
distributed by fleas with which rats were infested. 
In connexion with the fumigation of .ships, the 
method had grown extensively, so that in 1922 no 
le.ss than 1347 vessels had been disinfected with 
hydrogen cyanide in Few York Harbour. Owing to 
the deadly nature of the gas great care had to be 
taken in clearing any closed space which had been 
fumigated. The apparatus designed by Lieu+ _ 
Colonel Glen Li.ston to facilitate the use of the ]l 
was exhibited and explained by means of lante.l. 
slides, and an account was given of exjxirimcnts 
which had been made on various ships with the 
plant. 

CHEMICAL SOCIETY 

An ordinary scientific meeting was held on 
Thursday, December 18, when the President 
announced that no award of the Harrison Prize 
coifld be made this year : a serious dilliculty in 
making any award had, in fact, arisen in connexion 
with the interpretation of the trust di>ed. 

The first paper was read by Mr. D. .-V. .Spencer : - 

Thet aciion of bromine on nodinm and .^ilncr azlden. 

Parts 1 and II. 

In the absence of water, bromine reacts with sodium 
and silver azides to give the highly unstable Iriazo- 
bromide :— 

X\;. l-Hr, .Xlfr-l-NaBr 

This compound, whilst rcscndjling triazoiodide in 
its general projicrties, dift'ers iit its greater v olatility 
and immediate decomposition by water. 

Bromine water reacts instantly with sodium azide 
solutions to give a mixture of azoimiile and hyjio- 
bromous acid. The .solution then evolves nitrogen 
as a result of the interaction of these substances 
NaN, I Bra+HjO^NaBr fHNa-l-HBrO 

The reaction between silver azide, and bromine 
water differs from that with iodine solutions in 
that it is better rcjircsented 

2 AgN.vl Brj. 2 AgBr-f 3 X, 

'The only evidence for the- momentary existence of 
triazobromido in aqueous solution is the formation 
of a certain amount of azoimido with consequent 
loss of free nitrogen. 

'The density or viscosity of all nitrogen .samples 
obtained was determined, but no indication of the, 
existence of the polymer Nj was obtained. 

Dr. E. II. Pickard, congratulating the author on 
overcoming the experimental difficulties attendant ^ 
on the explosive nature of the substances investigatetl, j 
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said that he was glad to hear that work of this 
character was being carried out in an English 
laboratory. The results seemed to demonstrate the 
existence at low temperatures of the compound NgBr. 

The .President also referred in appreciative terms 
to the author's courage and good luck. 

Mr. W. H. Patterson then read the following 
paper : 

^4 method of determinimj the presence or absence of 
complex salts or ions in dihite aqueous solutions. 
[With J. Duckett.] 

The method described is the change in the critical 
solution temperature of phenol and water by the 
addition of salts or salt mixtures. The complexity 
of the salts is thus tested in dilute aqueous solution 
above 60“ 0. The investigation might be extended, 
however, by selecting other temperatures of mutual 
miscibility and also for other solvents. 

It has been shown (in a previous communication) 

t hat the ions may bo arranged in a series, nearly 
Icntical with the Hofmoistcr series, and thus the 
Ifoct of any simple salt (essentially soluble in water 
illy) in raising the critical solution temperature 
nay be foretold. 

If, e.g., O'l mol. of one salt and 0-1 mol. of another 
salt (per 1000 gms. of total solution) arc added to tbo 
phenol water mixture, and no complex occurs, the 
critical solution temperature found is the moan for 
0-2 mol. of each salt separately. If a complex is 
formed in solution there is a change in condition 
and temperature. 

Simple mixture was found in the case of the 
following:— 

i NaCl, Ktd : KOI, LiOl. 

MgSOj, K 2 SO 4 (schoonite) 

MgSOj, KaaSOj (astrakanite) 

Alums 

MgS 04 , KOI (kainitc). 

Oomplex formation :— 

' Hgl„KT 

Odij, Kl. 

Sodium fcrrioxalatc 
Sodium fcrrocyanide. 

In reply to IVof. Bassett, Mr. Patterson said that, 
he advantage of his method ov'cr other recogni.sc<l 
nethods lay in its greater delicacy and case of 
ipplication, and in the fact that the question of the 
ntluenco of the solvent did not arise. 

ITof. 0. K. Ingold next discussed :— 

The nature of the alternating (ffect in carbon chains. 
Part I. The directing influence of the nilroso- 
groiip in aromatic substitution. 

The directing iniluenoe of the nitroso-gi-oup in 
iiromatio substitution has been determined- -for 
ihlorination, bromination and nitration—and the 
results are better in harmony with the view that 
the alternation along a carbon chain is an alterna¬ 
tion in the quantity, rather than in the electro- 
polar quality, of the residual affinity. 

A letter from Prof, K. Robinson, in the following 
terms, was read by the Secretary ;—“ The dirootive 
effect of the, nitroso-group ought to bo o-p because 


like the azo-groiqi and one end of the azo.xy-group 
it is a group which can increase its covalency with 
the nuclear carbon with flic aid of free electrons 
(lone pairs) in the octid. of tlic nitrogen atom nearest 
to the nudeus, Aromatic snbstitntion in the 
eoui'se of nitration, halogcnation, sulphonation, or 
coupling with diazonium salts d('])cnds on a reaction 
cycle in the pi'rformancc of which the carbon atom 
in the position attackwl iK'Comes negatively clmrgcd. 
By virtue of tlu; tendency for a mon^ even distribu¬ 
tion of valency (actual, not residual) such negative 
charge is very easily acquired in the p-])Ositii)n to 
any atom attached to the nucleus and oontqining 
lone pairs in its octet. Representing an electron 
pair by a line, the following exhibits the covalenoy 
changes leniling to the negatively ebaiged p-jinsition : 



'I’bis iigiire is in strict accordance with the views 
on the electronic c.vpianation of conjugation which 
were expressed by Kermack and Robin.son. It is 
also in agreement witli Prof. Lapwoith’s views. 
Aesurding to this hypothesis only one |)ositivoly 
and one ncgativu'ly charged centre exi.sts in any 
particular acfivatcrl phase. Svmbols .such as 

.. I — I- 

A - B—C—D, etc., merely express what may hapjien 
in a nmnlicr of conccivaI)l(“ activations of the 
molecule. J’olar activation and valency redistribu¬ 
tion occur simultaneously and are not, as Prof. 
Ingold .seems to imply, iiTcconcilable hypotheses,’’ 

Prof. G. T. Morgan, recalling the days when he 
had received bistruction in the Pnim Brown rule 
from the J’resident, remarked that the rule, although 
.showing how sidistitution occurred, did not explain 
why it did .so. Nevertheless, subsequent experi¬ 
mental work remained in oonsouance with the rule, 
except in the ease of nitration of aromatic aminos. 
Here, however, a derivative, and not the base itself, 
was usually conc(;rncd, and variation in the course 
of nitration according as the sulphuric or nitric acid 
is present in excess was usually nccounhsl for by 
postulating the formation of an intermediate deriv¬ 
ative. The sjioaker, while disolaimiug any know¬ 
ledge of ■' this plus and minus business,'' was, on the 
wliolo, rather inclined to prefer Fliirscheim's theory. 

Dr. B. Flurscheini remarked that substitution in 
the benzene ring was the simplest case for experi¬ 
mental investigation, which would assist in the 
elucidation of the whole question of chemical affinity. 
Whilst many experiments were neceasary to prove 
a theory, only one was necessary to destroy it! 
Ho w’as unwilling to deal at such short notice with 
l*rof. Robinson’s contribution, but amid some 
amusement he admitted his impres-sion that the 
latter author was “tr 3 dng to make on the swings 
what he had lost on the roundabouts," I’rof. 
Ingold's results, he said, could also be explained by 
Thiele's Partial Valency Theory, but that would 
similarly postulate o-p-orientation for every other 
substituent contauiiug a double bond directly attached 
to the benzene nucleus, a postulation which was 
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contrary to fact. The results militated not only 
against the induced polarity theory of aromatic 
substitution, but also against any electronic aromatic 
substitution theory so far advanced, since the 
provcHl increase of electron affinity in proceeding 
from left to right of a period in the periodic classifica¬ 
tion necessitated that in —N~0, oxygen should be 
given the negativi^ and nitrogen the positive sign, 
if signs were to bo used at all. 

I’rof. fngold said that his paper was primarily 
intended to publish a new experimental fact; he 
found great dillieiilty in understanding the views 
expressed by Prof. Robinson. The issue could only 
be settled by crucial experiments in some dozens of 
suitable cas<'S. 

The President, in according the author the thanks 
of the meeting, said that Prof. Ijapwoitih had 
expressed great n'grot at his enforced absence. 

Prof. Ingold then dealt with the substance of the 
following three papers :— 

The addiliie fornmlion of four-membered rings. 
Part VI. The addition of azo-compounds to 
ethyUne.s and some, transformations of the dimethykne- 
\ ; 2 -di-imlne ring. |With S. 1). Weaver.) 
Experimknts on the additions of azo-compounds to 
othylencs have resulted in the production of four 
and six-membered rings of the types I, II, and Ill. 
Some transformations of these, including the pro¬ 


duction of 
described. 
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series of substances and the observed order in relation 
to case of ring formation. Thus in glutaric acid (II) 
the replacement of one of the jS-hydrogen atoms by 
methyl would depress the angle between the acetic 
acid chains (1); on the other hand, the replacement 
of one of the a-hydrogen atoms by methyl would 
increase the angle because of the greater space¬ 
filling power of the branched acetic acid chain (HI). 
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The chemistry of the glutaconie acids. Part XVII. 

Threc-cartron tautomrrism in the cyclopropane series. 

Part IV. [With F. 11. Goss and J. F. Thorpe.] 

A NOTEWORTHY characteristic of glutaconie isomerism 
is that it can co-exist with tautomeric mobility, 
which, presumably, would destroy any definite 
geometrical configuration around the double linking. 
It is showm that this characteristic reappears in the 
cyclic scries, and new proofs are given (1) of the 
mobility of the three-carbon system; (2) of the 
absence of ordinary structural isomerism (c/. Feist, 
Annakn, 1924, 436, 135). (Geometrical isomerism 
is necessarily absent for stereochemical reasons.) It 
is also shown that both series of isomcrides can 
display optical activity, an observation which is being 
followed up since it forms an important check on all 
speculations regarding the nature of the isomerism. 

The conditions underlying the formation of unsaturaled 
and cyclic compounds from halogcnalm open-drain 
de-rival,ires. Part VI. Products derived from hah- 
genated a-metbylghitaric acids. 

The correctne.ss of the theory connecting the angles 
between carbon-to-carbon valencies and the atomic 
volumes of the attached groups is confirmed by the 


correspondence between the anticipated order in a . and insistency. 


These conclusions have been te.sted by tbe method 
used in previous investigations of the series, and 
the results have been found to bo in good agreement. 

Prof. T). R. Royd, congratulating the authors, 
asked whether they were convinced that in the case 
of the cyciopropene acid stereoisomerism of the 
deflection type was impossible. 

Dr. J. L. Simonsen briefly contributed to the 
discussion. 

Dr. F. R. Goss replied. Whilst admitting that 
the suggestion of an abnormal deflection of the 
valency linking the methyl group might serve as 
an explanation of the isomerism of the cyclic acid, 
he did not think that such a suggestion could be 
given weight in view of the fact that it could not 
be applied to the similar isomerism throughout the 
glutaconie series. 

In view of the lateness of the hour, the reading 
of a paper on 0-chlorophcnoxarsinc by Dr. E. E. 
Turner and Mr. A. B. Sheppard was postponed. 

THE SUGAR REFINING INDUSTRY AND THE BEET 
SUBSIDY 

According to The Times it appears that the 
sugar-refining industry is in a serious position and 
considers that the Government subsidy should be 
confined to raw beet-sugar and not extended to its 
refining by the three groups engaged in the develop¬ 
ment of beet-growing. With a combined capacity 
for refining 1,500,000 tons of sugar annually, the 
industry produced only 1,100,0(K) t. last y^r, 
the decrease being ascribed to foreign competition. 
One firm of refiners, however, held more optimistic 
views of the future, believing that prices were near 
bedrock, so that a better position could be anticipated; 
especially as there was always a steady demand for 
British-refined sugar, owing to its superior quality 
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CORRESPONDENCE 

. PERFUMES FROM SCENTLESS FLOWERS 

Sir,--Great as have been the achievements of tl\e 
(rticiilturalist in the evolution of improved fruits 
id blossoms, little attention seems to have been paid 
therto to the question of the production of perfume 
j the hybridisation of scentless flowers. The modi- 
jation.! of fruit and blossom probably procee<i in 
:cordance with the hypotheses advanced by Lamarck 
id Darwin, but the production of perfume, where 
me previously existed, is a problem appropriate to 
le technical chemist. It is noteworthy that the 
alian professor, Guido Mariolti, has been able by 
^rbridisation to produce, not only a scented camel ia, 
at also some thirteen varieties of coloured and 
lented gardinias shaped like roses. It may be noted 
so that the deliciously scented sweet pea of to-day 
imes from a scented stock. Pi'rhaps it is pertinent 
I remark that scented fruits like the pear and the 
pplc are the product of aii odourless blossom ; 
rtlier, that many flowers are odoriferous at certain 
pes of the day, but scentless at others. This whole 
Ibjcct, that of the production of pleasant smelling 
rganic compounds by suitable plant breeding, is 
1 its infancy. It is, perhaps, not extravagant to 
iggest that it may develop into a very important 
ranch of chemical technology.—I am, Sir, etc., 
Margate F. UK Faueetti 


PERSONAL AND OTHER ITEMS 

Mr, D. C. Henry, M.A., has been elected a member 
f the Board of the Faculty of Science in the Man- 
liester University. 

: The degree of D.Sc. of the University of London 
as been conferred on Mr. Hgrold Hunter, of Ea.st 
london College and Battersea Polytechnio. 

Mr. A. F. Greaves-Walker, head of the ceramics 
epartment of the North Carolina State College, 
as been appointed consulting refractories engineer 
)r the United States Bureau of Mines. 

The honorary degree of D.Se. was conferred on 
Imeritus Prof. J. B. Cohen, F.R.S., during the 
elebrations of the coming-of-age of the University 
t Leeds. The honorary degree of LL.D. was oon- 
rred on M. J. LoudenJ chairman of the Textile 
ndustrics and Dyeing Committee of the Univi'.rsity. 

William Alexander Smith, of Tay Bank, Helens, 
urgh, N.B., chairman of Messrs. Bryant and May- 
<td., a director of the Bakau Co., Ltd., the British 
Iheniical Co., Ltd., the Scottish Acid and Alkali 
lo.. Ltd., and chairman of the Carpet Manu- 
icturing Co., Kiddermin.ster, who died on August 
,'), aged 77, left personal propcrt.y of the value of 
35,217. 

The name of Herman Frasch is well known to 
hemists, for his di.scovery of a method for removing 
hjectionable sulphur from petroleum and par- 
icularly for his fine chemical engineering work which 
lade it possible to utilise the deep-seated deposit 
f sulphur in Louisiana and Texas. The will M his 
ddo^^^, E. B, Frasch, pp^mad^pjiblic, bequeath^j 


several million dollars to found the Herman Frasch 
Foundation for Chemical Kesenreh with the object 
of PBg B ii ragingresearch in .igi icullmnl chemistry. 

As another illustration of Ihc groviing tendency in 
the United States to apply aecinmilalc'd wealth for 
the betWrment of the. public, it is iulrresting to 
record that the late A. W. Preston, Pre.sident of the 
United Fruit Co., has left, in default o£ issue, several 
million dollars to be used for “ iiilvaneing the science 
of chemistry in the United States.” 

Mr. L. Emery, who died in Philadelphia recently, 
was a pioneer chemical manufacturer and oil producer 
in the United States. He will he best rememhered 
as one of the first manufacturers of oxalic acid 
by the potash and sawdust ])rooe.ss and for liis staunch 
fight to obtain a taritf protecting the manufacture 
against German competition, 

The death is announced, from New' York, of Dr. 
E. J. Winter, con.sulting ehemieal engineer, who was 
a well-known expert on industrial di.s1illation, 

Harrison Memorial Pr ze 

The Harrison Memorial Pri'ze Selection Committee 
ia unable to make an award of the Harrison Memorial 
Prize for 1(124. 

A New Insecticide 

Bescanh on various inseclieides has shown that 
sodium fluosilicate can bo used to replace arsenicals 
and sodium fluoride in the control of various insect 
pests. Sodium fluosilicate ia cheaper, acts as a 
contact as well as a .stomach poison, kills more rapidly, 
is not so poisonous to people and is effective against 
a wide range of insects. 'J'he disadvantage of 
commercial sodium fluo.silicatc is its density, but it is 
hoped {J. Ind. and Eng. Chem., Dec,, 1924) that 
with further research a sodium fluosilicate suitable 
for dusting to control the boll weevil will be ob¬ 
tained. 

Academie d’Agrlculture 

M. E. Roux described recent work by M. F. Picard, 
on (he extraerion of tannins. Acetotie, in which all 
the tannins are soluble, eaniiol, ('.xtract (he whole of 
(he tannins in vegetable (issues, boiling water or 
steam being used for industrial extraction. Extrac¬ 
tion, how’ever, is not complete, and a large quantity 
of tannin is lost. According to M. Picard this loss 
could bo avoided by a double (reatment with ether 
aiMl boiling water, it being possible to recover practi¬ 
cally the whole of the ether u.sed for extraction. 

Nitrate Producers’ Association. 

Sales of Chilean nitrate have been resumed by tho 
Producers’ Association, an amount of 21,436 metric 
uintals having been disposed of for dehvery in 
anuary, 1926. These sales represent tho first 
contracts which had been made since the week 
ended November 6, when 41,656 metric quintals 
were sold for shipment in January and February, 
The total sales of the fertiliser to date for delivery in 
the' current season amount to 18,620,763 metric 
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REVIEW answer to Sir W. do Frece, he also said that the 


Low-TKMi'KKA'rt'HK Carbonisation. J5y S. N. Wbi.- 

LiNOTON and W. B. Cooi'KB. Pp. ix-«U238. 

London : (Iharlos Criflin and Co., Ltd., 1924. 

I’riee 20s. 

The authors pre.scnt a well-aminged and illustrated 
account of the more inipoitant of the pror^saes 
proposed for. th(^ low-temperature carbonisation of 
coal. The hislorical record will juove to be of interest 
to many, and the chronological treatment of tho 
patent literature in a .«’parate section is to bo 
commended, since the main te.xt is rendond much 
more roadabio by it.s elimination. 

'I'o the gent'rai n^ader the section of most interest 
is that in which tho irossibility of combining low- 
temperature carbonisation plant with electrical 
generating stations is e.xamined in considerable 
detail. Siweial alternative proposals are set out 
and discu.s,seil from an eeonoinio jioint of view. 
The assum])tions made will not be accepted in Mu 
by anyone. Wome of them are startling until it 
is seen that the authors do nftt wish to allow bia.s 
to influence the figures in favour of raw coal. Perhaps 
it is sullicient to indicate that the eonidusions are 
very nearly in favour of tho consumption of raw coal 
under boilers at th(^ generating stations in preference 
to any form of combination of the ])ower plant with 
tho fow-temperataro carbonisation process. This 
chapter is of distinct value, since the reader can 
substitute, his own market values for those given and 
.should bo assi.steil in forming considered opinions 
upon jroints which arc too often the subject of 
jropular discussion without .sullicient reference to 
fact. 

The rest of the book is made up of an account of a 
lietailisl analysis of a particular low-temperature tar 
and of notes ujrou the chemistry of tar and of coal. 
It is reminiscent of a student’s note-book and should 
have been given more consideration before publica¬ 
tion. Tilt! abstracts of scientitie papers are good 
in themselves, but an attemjit has been made to 
cover too wide a field, with the result that there is some 
lack of co-oi'dination. 'The reference to the factors 
alfecting the free carbon content of tar is likely to 
leave quite a wrong impression with the reader, since 
no hint is given that the free carbon found in ordinary 
gasworks tar is mainly the result of the decomposition 
of volatile hydrocarbons at the high temperatures 
of the retort and i.s largely influenced by the amount 
of tho free space within the, retort. 

II. Holunos 


PARLIAMENTARY NEWS 

British Dyestuffs Corporation 

Ileplying to Mr. Waddingtou, Sir P. (lunlilfe-Lister 
stateil that the question of the financial reorganisation 
of the British bye.stuffs Corporation had for some 
time been receiving the attention of the board of the 
tlorporation. They had been informed that the 
Oovernment were prepared to give favourable con¬ 
sideration to any reasonable scheme with that object 
in view which may be putjforward. In a written 


Government Directors of the British Dyestuffs Cor¬ 
poration received tho same remuneration as tho 
ordinary directors. This also applied to the recently- 
appointed Government director.—(Dee. Ifi.) 

British Sugar (Subsidy) 

In introducing the financial resolution to authorise 
the |)ayment of a subsidy in respect of every hundreil- 
weight of sugar or molasses, Mr. E. Wood said that 
for refined sugar of a polarisation e.veeeding IKP 
the subsidy would bo at the rate of 19s. (kl. jier owl. 
for tho first four years, Els. per cwt. for the three 
following years, and Cs. (kl, for the final throe years, 
other grades of sugar and molasses being provided 
with appropriate rales. The policy had been proposed 
because the e.xperiencc of all ueet-produeing countries 
showtxl that with this industry it was necessary 
to bo prc])aretl to give a measure of assistance in tho 
earlier years. As a condition of the .subsidy it 
would be necessary for the factory to jiay the growers 
a certain inininiiuu price for the beet which they buy 
from the farmers during the first four years. That 
price would be fixed at 44s. a ton with loi per cent, 
sugar content. The sce(»nd condition was that a 
factory enjoying the subsidy should use machinery 
75 per cent, of which was made in this oountiy. The 
scale of the subsidy proposed was e.xaetly the same 
as the scale at present enforced in the Gustoms Duty, 
and endeavour had been madt! to hold the .scales 
evenly between 'the raw-sug.ar intere,st and the 
refining interest. Some wished to make fine .sugar, 
whereas others, partly because the process was le.ss 
expensive, and partly because they had no other 
facilities, wislied to stop at the raw-sugar prnce.sa, 
and the scale was devised in an endeavour to intde 
out inqiartial justice according to a scale, the 
scientific value of which had been more or less 
accepted. There wn,s nothing to prevent the refining 
interest itself going into this business and e.stablishing 
its own faotorh'S and (hereby qualifying itself to 
draw the suljsidy. It was proposed to extend 
slightly the principle by which, if a refiner preferred 
to go into the raw-sugar process and carry the raw 
sugar away to hi.s existing refinery, he shtadd receive 
the sugar subsidy on the refined sugar, on the final 
stage in the refinery. In conclusion it was stated 
that tho cost of the final resolution would be about 
£.530,000, but off this should be taken about half, 
which represented the income from the reimia)sed 
excise, leaving the net cost to th<; Htate about 
£2(i5,000. The re,solution was eariied by 223 votes 
to 22.—(Dec. IH.) 

Safeguarding of Industries Act. 

Replying to Sir Robert Gower's proposal that owing 
to tho very serious position of the glass-making 
industry in tho United Kingdom on account of unfair 
foreign oompetition, glass should be included in 
any legislation that may be brought in to protect 
efficient industries. Sir P. Gunliffe-Lister stat^ that 
the Government did not intend to s(!hedule any 
industries in the Safeguarding of Industries Bill. 
Duties would only bo imposed after an enquiry 
had established that a particular industry fulfilled the 
necessary oonditions.-^Dec. 18). 
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COMPANY NEWS 

COURTAULDS. LTD. 

Ima hven re[Knti*d that Messrs. Courtaulds havi' 
acquired the rights over a new process for the manu¬ 
facture of artitieial silk, by tlio use of which it is ho]KHi 
to effect greater economy in production costs and to 
turn out a much higher-grade maleriol of consistent 
quality. 

A divid(‘nd on the 5 per cent, cumulative prefer¬ 
ence shares will be pai<l on January 1. 

PEACHEY PROCESS CO.. LTD. 

The annual ordinary general meoling wa.s held <>ii 
December 17, Sir R. W. Gillari (chairman) presiding. 
The past year, so far as immediate concrete n'siills 
tvere concerned, had btxui a disappointing oi»e. Yt‘ry 
much had depended on the progress of the leather 
•.omj>any, since they were the ]>ioncers, and the 
rlelay in the dtwelopmont of that company’s opera¬ 
tions (e/. Ohem, and Jnd., Dec. 12, 1924, p. 1242) had 
icted unfavourably on the development of other 
lines. Tf this comjjany succec'ded, rapid developnuud 
;>f biisiiK^ss would result, anti it was certain that the 
iSsue would he settled in a very short time, aj\d their 
ictioii wtmld have to be math' accordingly. The 
lirectors proposed, thtnefore, to call an extra-oj-dinary 
general meeting before the end of A])nl next, when the 
ihareholders would be informed of all the facts and 
)f the directors’ ])ro})OHals, and would liaNt* an oppor- 
:unity of (iiHcu.s.sing them. There had been a large 
lecroaso in t‘xpenditure, th(‘ din'ctors havijig waived 
heir fees, which had not been drawn for <»ver two 
y'eans. It was thought inadvisable to weaken control 
)ver foreign rights, but it was felt that it would be 
n the interests of both (companies to estaldish a 
•ordial under.standing with the leather eom])any, 
ind for this ])uq)ose a joint committee of r(‘])re.senia- 
ives had f)een formed. 

METROPOLITAN-VICKERS ELECTRICAL CO., LTD. 

Mr. Arthur K. Seanes, .secuetary of the conqmny, 
vill retire at the end of the current year, after being 
lasociated with them for JaJ years. Mr. K. H. Tlavi- 
and has been appointed acting joint secretary as 
Tom January I next. 

SANTA RITA NITRATE CO. 

An interim dividend has been declared of o per 
lent,, loss tax. payable to holders registered on 
December 18. The dividend for 1028 was lo ]jer 
:ent., and iio interim was paid. 

SULPHIDE CORPORATION 

The accounts for the year to Juno 30, 1024, sliow 
% net profit of £84,142, to which has been added 
1 ^ 100,000 over-provided in former years against taxa- 
ion, making a total of £184,142. From this has been 
leducted £183,942 for capital expenditure in excess 
)f amortisation, leaving £200 to be carried forward. 
n order to combat the fire which broke out in July, 
i923, the amount of £187,123 was taken from the 
reserve for nontinffencios. redueimr that reserve to 
£92,877, 


MARKET REPORT 

TIuf Market Report is compiled from speoial informatkm 
received from the Manufacturers concerned- 
Vnle$» otherwise stated the prices quoted below cover fair 
quantities net and naked at aellers' works. 
GENERAL HEAVY CHHMICAI.S 
Acetic Acid, 40%tooh. .. £21 lOs. p»‘r l ori. 

Aoid. Borio, Commercial— 

Oryit. .. .. .. £45 perton. 

Powder.. .. .. £47 per ton. 


Acid Hydrochloric 


Aoid Nitrio 80" Tvr. 


Aoid Sulphuric 


Ammonia Alkali.. 

Bleaching Powder 

Bisulphite of Lime 
Borax, Oommeroial- 
Crystal.. 


.Is. Ud.- (m. jicr cm hoy d/d., 
according to purity, strength 
and locality. 

£21 lOs.—£27 per ton makers* 
works, according to district 
and quality. 

Average National prioM f.o.r. 
makers* w orks, with slight varia¬ 
tions up and down owing to 
local considerations : 140* Tw., 
Crude Aoid, 65s. per ton. 168* 
Tw., Arsenical, £6 lOs. per ton. 
168" Tw., Non-arsenioal, £6 16s. 
{)er ton. 

£6 15s. per ton, f.o.r. Speoial 
terms for contracts. 

Spot £11 d/d.; Contract £10 d/d. 
4 ton lo^. 

£7 10a. per ton, package's extra. 


£25 per ton. 

Powder.. .. .. £26 per ton. 

(Packed in 2-owt. bags, carriage 
paid any st^lfyn in Great 
Britain.) 

£.■> 12«. 0(1. to £5 17s. 6d. per ton, 
corriago pm<l. 

£26 per ton. 


Colciuni Chlorido (Solid)., 


Copper Sulphate.. 
Methylated Spirit 64 o.p.* 
Industrial 


28. 7d-- -28. lid. per gallon, accord¬ 
ing to quantity. 

Mineralised .. .. Ss. 8d.—4s. per gallon, according 

to quantity. 

,. *) £38 per ton d/d. 


Normal busi 


Nickel Sulpliaie .. _ ^ 

Nickel Ammon. Sulphate ) nesa. 

PotcMh Caustic .. .. £30—£33 per ton. 

Potass. Bichromate .. 5fd. per lb. 

Potass. Chlorate.. .. 3d.—4d. per lb. 

Salammoniao .. .. £32 per ton d/d. 

Sait Cake.. .. .. £3 10s. per ton d/d. 

Soda Caustic, solid .. Spot tots : delivered. £16 178.6d. to 

£19 78. 6d. per ton, according to 
strength. 208. less for contraote. 
£.5--£5 os. per ton ex railway 
depots or ports. 

£24 per ton. 

Sod. Bicarbonate (refined) £10 10s. per ton, earr. paid. 

Sod. Bichromate.. .. 4Id.perlb. 

Sod. Bisulphite Powder 

60/62%.. .. .. £17—£18 per ton, according to 

quantity, f.o.b., l-owt. iron 
drums included. 

3d. per lb. 

£13 5b.—£ 13 lOs. per ton ei 
Liverpool. Nominal. 


Soda Crystals 
Sod. Aoetate 97/98% 


Sod. Chlorate 

Sod. Nitrate refd. 96% . 


Sod. Sulphide (;onc. solid 

60/66. 

Sod. iSulphide (tryst. 


.4l>out £15 |j«r ton d/d. 

£9 68. perton d/d. 

Sod Sulphite, Pea Oryst. £15 per ton f.o.r. London, l-owt. 

kegs included. 

RUBBER CHEMICALS 

Antimony sulphide— 

—la. 2d. per lb., according to 
quality. 
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Antimony sulphide— 


Orimsoa ., .. U. 4d.—la. Od. per lb., according 

to qxiaHty. 

Arsenic, Sulphide, Yellow la. lid. per lb. 

Barytes .. .. ,. £3 10a. to £6 15s. per ton, accord¬ 

ing to quality. 

Cadmium Sulphide .. 3a. 9d.—4s. per lb., according to 
quantity. 

Carbon Bisulphide .. £30—£33 per ton, according to 
quantity. 

Carbon Black .. .. 7d.—7Jd. per lb, ex wharf. 


Carbon Tetraohlorido .. £00—£05 per ton, according to 
quantity, drums extra. 
Chromium Oxide, green.. Is. 3d. per lb. 

^ 6d.—9|d. per lb. Demand very 
Indiarubber Substitutes \ brisk. Prices likely to remain 
White and Dark .. i steady owing to firmness of 
V. rapeseed oils. 

I4unp Black .. •. £48 per ton, barrels free. 

Lead Hyposulpliite .. 7id. per lb. 

Llthopone, 30% .. .. £22 10a. per ton. 

Mineral Rubber Rub- 

pron " .. .. .. £16 58. per ton f.o.r. Xiondon. 

Sulphur .. •, .. £10—£12 per ton, according to 

quality. 

Sulphur Precip. B.P. .. £50—£65 per ton, according to 
quantity. 

Sulphur Chloride .. 4d. per lb., carboys extra. 

Thiocarbanilide .. .. 2s. 6d. per lb. 

Vermilion, pule or deep .. 5s. Id. per lb. 

Zino Sulpliide .. .. 7|d.—Is. 8d. per lb,, according to 

quality. 


Toluole—90% .. ,. Is. 6Jd.—Ifl. 7d. per gall. More 

inquiry. 

Toluole—^Pure .. .. Is. 74d.—^la. 9d. per gall. Steady 

demand. 

Xylol—Corn!. .. ,. 28. 3d, per gall. 

Pure .. .. Ss. 3d. per gall. 

Creosote— 

Crcsylic 20/24% .. 8d.- -RJd. f)er gall. Not much 

businofts. 

Middle Oil ., ., 6id,—O^d. per gall., according to 

Heavy Oil .. ,, v quality and district. Market 

Standard Specification (. firmer. Steady demand. 

Naphtha— 

Solvent 90/100 .. Is. 3d.—Is. 6d. per gall. Demand 

good. Market very firm. 

Solvent 90/190 .. Is.—Is. Id. ix>Tgall. Fowinqvxiriee. 

Naphthalono Crude— 

Cheaper in Yorkshire than Lancashire. Demand rather 
better. 

Drained CVeosoto Salts £3—£5 per ton. Steady but 
quiet. 

Wliizz^ed or hot prossod £0—£9 per ton. No business. 

Naphthalene— 

Crystals and Flaked .. £12<—£16 per ton, according to 
district. 

Pit<ih, medium soft .. OOk.— OOs. por ton, according to 
district. Plenty of inquiry for 
prompt and forward. Market- 
very Htc(uJy. 

PyricUno—90/100 .. IHs. ‘od.—19 h. por gall. Few 

inquiries. 

Heavy .. lls. Cd.^—12«. por gall. Rather flat. 


WOOD DISTILLATION PRODUCTS 


Acetate of Lime — 

Brown .. 


£11 5s. per ton, and upwards. 

Grey. 

£14 10s.—£15 por ton. Firmer, 

Liquor. 

9d. per gall. 32® Tw. 

Charcoal. 

£7 6s,—£9 per ton. according to 
grade and locality. Demand 
brisker in many localities. 

Iron Liquor 

Is. 7d. per gall. 32® Tw. 

Is. 2d. ., „ 24®Tw. 

Rsd Liquor 

lOd,—Is. per gall, 14/16® Tw. 

Wood Creosote .. 

Wood Naphtha — 

20. 9d. per gall. Unrefined. 

■ji 

Miscible 

48. 9d. perV*L 60% O.P. 

Solvent 

5s. ' 5s. 3d. per gall. 40% O.P. 


Firmer. 

Wood Tar 

£4 los. — £5 10s. per ton. Demand 
slat'k and stocks being hold. 

Brown Sugar of Lead .. 

£42 per ton. Steady market. 

TAR 

PRODUCTS 

Aoid Carbolic— 


Crystals 

5Jd. per lb. Quiet. 

Cnide go’s 

la. 7d. — Is. 9(1. per gall. Market 
quiet. 

Acid CrOBylic, 97/99 

Is. lld. —2s. Id. {XT gall. Fair 
business. 

Pale 95% 

Is. 8d. — Is. lld. por gall. Not 
much bumuess. 

Dark . 

I«.7d. — Is.Od.porgall. Market dull. 

Anthracene Paste 40 % .. 

4d. per unit per cwt. Nominal 
price. No business. 


INTERMEDIATES AND DYES 
Business in dyestuffs has booix maintained but without 
further iraprovoment. 

In the following list of Intermediates delivered prices 
include packages except where otlierwise stated. 

Acetic Anhydride 95% .. Is. 7d. por lb. naked. 

AoidH. .. .. .. Ss. lOd. per lb. 100% basis d/d. 

Acid Naphthionio .. 20. 2d. per lb. 100% basis d/d. 
Acid Neville and Winther 6a. 8d. per lb. 100%basbd/d. 
Acid, Salicylic, .. Is. O^d.—Is. Id. per lb. 

Acid Sulphonilio .. 9d. per lb. 100% basis d/d. 

AluminiumChloride,anhyd.lOd. por lb, cl/d. 

Aniline Oil .. .. 8d. per Ib. naked at works. 

Aniline Saits ., .. 8^d. per lb., naked at works. 

Antimony Pentachloride Is. per lb. d/d. 

Benzidine Base .. 3a. lOd. per lb. 100% basis d/d. 

Benzyl Cliloride 95% .. la. Id. per lb. 

p-Chloranilino .. .. 3a. per lb. 100% basis. 

p-Clilorphenol «. .. 4s. 3d. per lb. d /d. 

o-Orosol 29/31” C, .. 3Jd.—4d. per lb. Fair demand. 

W'Cresol 98/100% .. 2a. Id.—28. 3d. per lb. Demand 

moderate. 

p-Cresol 32/34“ C. .. 20. Id.—28. 3d. per lb. Demand 
moderate. 

Dichloraniline .. .. 2e. 3d. per lb. 

Dichloraniluie S. Acid .. 2s, 3d. per lb. ^ 100% basia, 

p-Dichlorbonzol .. • • £86 per ton. 

Diethylaniline .. • - 40. 3d. per lb. d/d., packages 

extra, returnable. 

Dimethylaniline .. .. 28. 2j|d. per lb. d/d. Drums extra. 


Anthracene Oil— 
Strained 

Unstrained . || 
Benzole— 

Crude 65*0 

Standard Motor 


6|d.—7jd. porgoll. Small demand 
6d.—gall. 

Prices Jiigneod; eupplios very 


-Uid-'^er gall, ex works Salt. 


Dinitrobonzene .. .. 

Diiiitrochlorbenzol 
Dinitrotoluono—48/50® C. 

66/68® C. 

Diphenylaznine .. 


tank wagons. 

. U. .4|d.—Is. Cd. per gall, ex works 
wagons. 

—Is. lld. per gall, ex 
?dBKrka in tan k wagons. 


‘ Monochlorbenzol.. 
a-&phthol . • 
^.^^thol 
a. Ka^thyiamine 
/9-Ka^f&ylaihixi« 


9d. per lb. naked at works. 

£84 lOs. por ton d/d. 

8d.—9d. per lb. naked at works. 
Is. 2d. per lb. naked at works. 
2s. lOd. perlb. d/d. 

28. 3d. per Ib. 100% basis d/d. 

£63 per ton. 

28. per lb. d/d. 
is. per lb. d/d. 

Is. 3id. perlb. d/d. 

48.p^ib-d/d. . 









ji-MttnniUiM ., 
Nitrobeiuan* 
o-Nitroohlorben*ol 
Ni^jhaaphihAlnta 
p-Nitrophenol 
p-Kitro-o-amido-phenoI 
; fn-Fhmylen* Diiunin* 

!•' p-Phenjrlene Diamin* 

' B. Salt 

Sodiom Naphthionate 
o-Toluidine 
p-Toluidine 
m-Tolujrlana Diamina 


; mDOSTRY 

• .-’'JA'-', ‘ 

4m. 2td. par lb. d/d. 

2a. 2|d. par tb. d/d# 

S^d. pef'lba naked at works. 

2s. 3d. per lb d/d. 
lOd. per lb. d/d. 

Is. 9d. per lb. 100% basis d/d. 

48.6d. per lb. 100% basis. 

48.. per lb. d/d. 
lOs.perlb. 100% basis d/d. 

28. 4d. per lb. 100% basis d/d. 

. 28. 2d. per lb. 100% basis d/d. 
lOd. per lb. naked at works. 

2s. lOd. per lb. naked at works, 
is. per lb. d/d. 


Qlycerophoephatos— 
Magnesium 
Potassium, 50% 
Sodium. 60% .. 
Guaiacol Carbonato 
lioxamine 


PHARMACEUTICAL AND PHOTOQRAPHIC 
CHEMICALS 

Acid, Acetio 80% B.P. 


Homatropine Hydrobro* 
mide 

Hydrastine hydroohlor .. 
Hypophospliites— 
Calcium 
Potassium 
Sodium 

Iron. Ammon. Citrate B.P. 


Aoid, Aoetyl Salicylio 


Acid, Bonsi^io B.P. 
Acid Borio B.P. .. 


Aoid, (^mphorio.. 

Acid, Citric 
Acid, Gallic 

Acid, Pyrogttllic, Cryst., 

Acid Saliiiylio 

Acid, Tannic B.P. 

Acid, I’artnrio 

Amidol 

Acetanilide 


Amidopyrin 
Ammon. Benzoate 

Ammon. Carbonate B.P. 
Atropine Sulphate 
Barbitone.. 

Benzonaphthol .. 
Bismuth Carbonate 
„ Citrate .. 

Salicylate 
„ Subnitrate 


Borax B.P. 


Bromides .. 
Ammonium 
Potassium 
Sodium.. 
Colcium Lactate 


Chloral Hydrate . 

Chloroform 

Formaldehyde 


Glycerophosphates— 
Calcium, soluble 
citi 'ate free 


and 


£45 per ton, ox wharf London, in 
glass containers. 

38. Id.—3s. 3d. per lb., according 
to quantity. Sales steady. 
Price firm. 

28. Gd. per lb. 

Oryst. £51 per ton, Powder £55 
per ton. Carriage paid any 
station in Great Britain. 

Ids.—21 b. per lb. 

Is. 4|d. per lb. Increased demand. 

2«. Dd. per lb. for pure crystal in 
owt. lots. Easier. 

7h. por lb. Kesubliincd quality 
8s. per lb. Market firm. 

Is. Cd.—Is. 8d. {Kjr lb., according 
to quantity. 

2fl. lOd. per lb. Quiet steady 
demand. 

Irt. Id. per lb., leas o",',. 

Os. per lb. d/d. 

Is. lOd.—23. per lb. More eu» 
quiry. 

14s. 6d. per lb. 

Ss. 3d.—38. Od. per lb. according 
to quantity. 

£37 per ton. 

12b. Gd. per oz. for English make. 

13s, 9d. per lb. Slightly lower. 
Quiet steady demand. 

5s. 3d. per lb. spot. 

8a. Gd.—I Os. 6d. per lb. 

88. Gd.-lOs. Gd. „ 

Ss.Od.—lOs. Od. „ 

7s. 7d.—9s. 7d. 

According to quantity. Prices 

recently reduced. 

Crystal £29, Powder £30 per ton.. 
Cftiriage paid any statiem in 
Great Britain. 

Market less finn. Prices uncertain 

2a, Id. per lb. 

Is. lOd. por lb. 

Is. lid. per lb. 

Is. 6d.—Is. 8d. per lb., according 
to quantity. Fair demand and 
steady market. 

4s. per lb. 

2b. Gd. per lb. for owt. lots. 

£48—£49 per ton in barrels, ox 
wliarf London. Supplies exceed 
demand. 

Fair business passing. 


Magnesium Carbonate^-* 
Light Commercial 
Light, pure 
Magnesium Oxide— 
light Commercial 
Heavy Commercial .. 
Heavy Pure .. 

Menthol— 

A.B.R. rocryet. B.P. .. 
Synthetic 
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9a. per Ib. 

38. Gd. per lb. 

28. 6d. 

Oh. por lb. Kcduc'cd iu price. 

38. }xw lb. for bold crystal. Powder 
slightly leas. 

258.— 308. ix^r oz. 

English make offorod, 1203. per oi. 

3s. Gd. per lb., for 28-lb. lots. 

4a. Id. i)er lb. 

48. ,, 

Is. lid.—2s. 3d. per Ib. Price 
roctmtly reduced. 


Mercurials 

Bed oxide 
Corrosive sublimate 
White preoip, .. 
Calomel 

Methyl Salicylate 
Methyl Siiljihonal 
Motol 

Paraformaldehyde 

Paraldehyde 

Pheniicetin 
Phonazouo 
Pheiiolphtlialciu .. 


78. per lb. 


Potass. Bitartrate—* 
99/100% (Cream of 
Tartar) 

Potass. Citrate .. 

Potass. Ferricyonide 
PotMs. Iodide 

Potass. Metabisulphiie .. 

Potass. Permanganate .. 

Quinine Sulphate 

Besorcio .. 

Saccharin 

Salol 

Silver Proteinate.. 

Sod. Benzoate, B.P. 

Sod. Citrate. B.P.C.. 1923 

Sod. Hyposulphite— 
Photographic .. 


£3C por ton net. 

£4G jwr ton. 

£75 per tun, loss 2|%. 

£25 per ton. less 2|%. 

2b.— 28. 3d. per lb., according to 
quantity. Steady market. 

570, i>or lb, for llocembor delivery. 

2Gs.—36s. pep lb., according to 
quantity. English make. In* 
creasing demand. 

Market vi'vy quiet. Mercury 
slightly lirmrr. 

6a. 2d.—58. 4d. per lb, 

33. 5d.—38. 7d. „ 

48. Od.—4g. 8d. „ 

3a. lOd.—4s. 

la. 9d.—28. per lb. 

22s. j>er lb. Slightly weaker. 

lie. per lb, BriUah make. 

23. 8d. per lb. for B.P. quality. 

Is. 2d.—la. Gd. per lb. in free 
bottles and cases. 

68. Cd. per lb, 

Ga. jier lb. 

Gs. 3d. |)er lb. hir ewt. lots. 
Agaui louor m ubHonce of active 
buying. 


I^D .. .. .. 8s. Od. per lb. 


SGs. per cwt., less 24% for ton lots. 

Is. lOd.—28. 2d. per lb. 

Is. 9d. per lb. Quiet. 

IGs. 8d.—178. 6d. per lb., accord* 
ing to quantity. Steody market. 

74d. per lb., 1-cwt. keg^ incladed. 
F.o.r. London. 

74d. per lb. spot. Forward 
prices higher. 

28. 3d.—2s. 4d. per oz., in 190 ox. 
tins. Steady market. 

58. per lb. in fair quantities. 
Supplies exceed demand. 

638. per lb., in 50*lb. lota. 

3h. jwr lb. for cwt. lots. Slightly 
lower. Limited demand. 

9s. per lb. for satlsfactoty produot, 
light in colour. 

28. 6d. per lb. Supplies of good 
quality now available. 

U. lid.—28. 2d. por lb., according 
to quantity. 

£13—£16 per ton, according ta 
quantity, d/d. consignee's sta* 
lion in l*owt. kegs. 
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CHEMISTRY AND INDCSTBY ' 


S^d. Metabkulphite oryat. 378. 6d.—60s. per owfc. notfc cfwh. 

according to quantity. 

Sod. Nitropruaside 16s. per lb. 

Sod. Potass. Tartrate 

(Rochelle Salt) ., 756.—82a. 6d. pet cwt., according 
to quantity. Quiet market. 

Sod. Salicylate .. .. Powder 29. id.'-28. 3d. per lb. 

Crystal at 2fl. 2d.—2s. 4d, per lb. 
Flake 2fl. 6d. per lb. Strong 
demand. Market firiTi. 

Sod. Sulphide— 

Pure reciyat.lOd.—Is. 2d. per lb. 

Sod. Sulphite, anhydrous £27 lOa. jw ton, tninimnrn S-ton 
lots, increasing according to 
quantity, 1-cwt. kega included. 

Sulphoiial.. .. .. 148. 6d. per lb. Little demand. 

Thymol.IHs. perlb. 


Z^mon CU 
Lemougrass Oil .. 
Orange Oil, Sweet 
Otto of Rose Oil— 
Bulgarian 
Anatolian 
Palma Rosa Oil .. 
Peppermint Oil— 
VVayno County 
tTapanoeo 
Petitgrain Oil 
Sandal Wood Oil— 
Mysore .. .. 

Australian 


' - .. 

, • Dee. 26 , liiiA 

■ '' 'V* ■ " ■ 

3s. 4d. per Ibv Dearer. 

58, 9d. per lb. 

I Is. per lb. 


42s. Cd. per oz. 
288. per oz. 

ITs. per lb. 


456. per lb. 

23h. ()d. jM'r lb. 
Ob. 9d. per lb. 


26s. 7d. per lb* 
IBs. 6d. per lb. 


PERFUMERY CHEMICALS 

.. Mb. per lb. C’lieaper. 

.. 12s. (m 1. ]>er lb. Cheaper. 
.. 3fl. 

.. 0s, 6d. 

38. 3d. 


Acetopliemtiie 
Aubepirio .. 

Amyl Acetate 
Amyl Butyrate 
Amyl Salicylate 
Anethol (M.P. 21/22*0.) 48. 6d. 
Bensyl Acetate from Chlo¬ 
rine-free Benzyl Alcohol 28. 9d. 
Benzyl Alcohol free from 
* ^OlllJorine .. 2s. Od. 

BenifSidohyde free from 


C^lohno 

. 3a. 3rt. 


zyl Benzoata.. 
Omnftmic Aldehyde— 

. 3s. ed. 

- 

Kstural 

. 183 . «d. 


Coumarin 

. 17s. 3d. 

,, Again ehoaper. 

Citonellol 

. 3(Vs. 

Citrai 

. Os. 

.. Dearer. 

Ethyl Oinnaraato 

12s. 8d. 


Ethyl Phthalate .. 

. 3s. 


Eugenol .. 

. 10s. Gd. 


Garaniol (Palmarona) 

. 3.3s. Gd. 

tt 

Geranio) .. 

. 12a. Gd.- 

-20h. per lb. 

Heliotropine 

6s. 9d. 

per lb. 

Iso Eugonol 

. ICs; 

Linaloi ex Bois de Bose 

. 26s. 


lanalyl Acetate .. 

26k. 


Methyl Anthranilate 

lOs. 


Methyl Benzoate.. 

68, n 


Musk Ambndto .. 

,G0s. 


Husk Xylol 

148. 


Nerolin 

is. Gd. 


Phenyl Ethyl Acetate . 

IBs. 6d. 


Phenyl Ethyl Ak'ohol 

15s. 

Cheaper. 

Rhodinol .. 

■GOs. 

Safrol 

Is. lOd. 


Terpineol .. 

2s. id. 


V^aniliin .. 

25s.—2.5.S 

6d. per lb. 


Almond 
S.P.A. 

Anise Oil 
Bergamot Oil 
Bourbon Coraninm Oil 
Oamphor Oil 
Cananga Oil Java 
CoHKia Oil, 80/85"^', 
Cinnamon Oil, Leaf 
Oitronella Oil—- 
V Java 85/00”f> .. 
^IJbbylon .. 

Oieve Oil .. 
te^yptua Oil 70/75% 
Lavender Oil—> 

French 38/40% Estera 


15s. 6d. per lb. 

2a. lOd. per Ib. 

156. per lb. C5hoai>or. 
30 h. per lb. 

658. per owt. 
lls. 3d. per lb. 

9h. ,3d. jior Ib. Cheaper. 
O^d. per oz. 

78. per lb. 

3fl. 4d. jMT lb. 

8s. 3d. i)er lb. 

2s. 2d. per lb. 

35a* per lb. 


ESSENTIAL OILS 
Oil, Foreign 


PATENT LIST 

Tb« dstas fldren In tbit Hit are. In the eue of AppUoAUoni for Fateato 
Iboie of sppUcetloTU, *nd la the cue of Ckimplete apeotflcatloof eooepted 
those of the Official journals In whieh the aoceptance Is announced. Oom- 

S lete SpeclUcattons thus advertleed aa accepted are open to Inspection at 
le Patent Office immedlatelj, and to oppostllon be(or<* Feb. loth, they are 
on sals at Is. each at the Patent Office, Sale Branch, Qifallty Court, 
Ohancery lane, London, W.0.8, on Dec. 25th. 

L—Applications 

Bamford. Centrifugal 8ei>aratorK et<*. 29,643 Dee. 10. 
< libbonft Bros., Lid., Marie, and Walter. Furnaces. 29,024. 
Dec. JO. 

(Iranton and Smith. Sci)iu‘Rtion of 8us]K*iifioitls or solida 
from liquids. 29,834. Doc. 11. 

Hill ICilas. 29,025. Dee. ](». 

N. V. Handeldonclerneming Feynald Maatscluijjpij t<»l 
Kxploilatio van 0<’ti‘ooion. KediH'ing-agents. 29,454. 
D(n^ 8. ((!er., 7.12.23.) 

Soc. d'Exploit. dos Proc. Hidoux. Aj)paratus for mixing 
pulverulent etc. matter and liquid. 20,405. Dir 8. (Belgium. 
12.12.23.) 

Synthetic Ammonia and Nitrates, Lid. Means for utilising 
energy of liquids under ju’ossnre containing gases. 20,979. 

• Doc. 'l3. (U.S., 17.12 23.) 

Vaeuumsehiuelze lies. 20,403, See VIIl. 

L—Complete Specification Accepted 
22,249 (1023). Obermiller. Method of giving to air and 
other gases a definite moisture content. (204,0.39.) 

II.—Applications 

Allgomeine A'ergaBungs-(les. Disldlatiou of hdmninou.s. 
cnal. 29.499. Dec. 9. (Fr.. 24.6.24.) 

<Jox and McDermott. Refining of oils etc. 30,030. Doc. 13. 
Dunstan, Pitkethly, and Smith. Utilisation of gas. 29,598. 
Dee. 9. 

Fmlay.son, Smith, and WoiKhdl-Duekliain, Ltd. Hemovol 
of .sulphuretted hydrogen from gas. 29,732. Dee. 10. 

TTenshaw, and Holmes and <'o. Manufactim' of fuel gnsei- 
29,826. Dee. 11. 

Kniuss. 'Preating fuels at different tenijHTaltires. 29,4tt3. 
Dee. 8. 

Lomax, Lucas, and \'. L. f)il l*iT)ees.s('s. Cracking Ihpiid 
hydrtxairhons. 29,500. I>oc. 9. 

Longhi. Obtaining acetylene etc. 20,791. Dec, 19. 
Fulurt. Casifying coal etc. 20..561. Dee. 9. (Fr., 

11.12.23.) 

IL—Complete Speclflcitlons Accepted 

22,259 (1023). Bloxam (Barniekel and Co.). 'Preaitng 
petroleum emulsions. (22.5.017.) 

27,366 (1923). Morgan. Fuel for internal combustion 
engines. (225,685.) 

IV.— Applications 

Hevl. Manufacture of barium nzo pulp or dry lakes 
20.69k. Doc. 10. 

lmni>-. (Farbworko vonn. Meistcr, Lucius, uml ItrOning 
Manufacture of dyestuffs etc. 29,558. Deo. 9. 
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IS, j»as 

f MM CoM|il«t« SpecincaUta Accspi«d 

^^86 (1923). BritiBli Dyestuffs Corp., Ltd., l^addiley. 
Qti Dyos of tho aiithraquinone srrifs. (225.078.) 

•—AlfJUatlons 

Celun-Diekit', and llooncy. Manufacture 
of pi’odkds haviiv; basis of colliiloso dtaivntives. 29,720. 

P w. 10. 

Biirlin, Hobi'tni, and Leicester. Mnnufaetun* of eellulosie 
iterial, 2ft707. Dw. 10. 

Carrier .’■'ufd nee ring Co., Ltd., and Orcann. 20.948. Stt 

ixxxi. 

Oro.ssHnd KfigeLtad. Maimfaetnre of liguone derivativeH. 
fl0.7;L. Dee. 10. 

Kampf. After-tn'utment of spools of artificial silk, horse¬ 
hair, etc. 29,829. Dee. 11. (Cer., 3.7.24.) 

PennoU. 29,457. See. XlX. 

Plinatus. Producing jnarble etc. effects on celluloid etc 
8^415. Dec, 8. 

Plimit{*.>. , Production of <;oatingH for nitroeelhilose ole. 
^sses. 29,5tifi. Deo. 9. 
if*—CompletA Speclllcttions Accepted 
14,572 (1(}«23). Lilionfeld. Production of visooso. (2l2,8(i."i.) 
t 31,444 (19.'23j. Hoc. Pram;, dcs Crins Artifioiels. Cbnscrvu- 
ion of the jjielHeloa of hydrate of eollulose. (224.487.) 
iJXI*. * ^r,rpUcjiu^n8 

iSpath. ExtraCion of nitrogen componiulvs from tin- jur. 
29.714. Doe. 10. 

.Synthetic Aiiuuonia and Nilruf(‘«, Idd. 3’re»ilmg .spOhosis 
gas(‘8 of synthetic aininonia plants. 29,978. De<- 13. (T S., 
13.12.23.)“ 

VIL—Complete Specifications Accepted 

J9.(>I2 (1923). D'lumenfcid and Wei/.rmiTiTi. Pn-fHiration 
>f titanium liyJroxAlc. (225.593 ) 

27,785 (1923). Ke^trnair. Sec X. 

' 842 (1924). Kabr- 'c- jmcjouhn <mmi(jues oe iiu.uit 

It de Mulhous<‘ Alanufaoture of eyaniih's from alkaline 
!iirlh eyanaini (-^-'''**0) 

<»/-• . -Appllcadons 

Frink. Annealing glas^vvaie 29.99.5. i)ee, 1.3, 
5'nciinmschmci/e lies. X*ro<luetion of rofraetory hmng^ 
for furnaet! luvirtlis. 29,4(>3. Dec. 8. ((Jer., 21.12 2.3.) 

VIIL—Complete Specifications Accepted 

••*,^0122 11924). Soc. Progil. t’olrl enamelling on wood. mchd. 

seincnt or liD* surfaces. (21.5,722.) 

8041 (1924) t'achonmillo (We^tingliouse LnniptAi.). t’oat- 
ing silieiouK or vitreous artiele.s. (225.703.) 

It),325 (1024). \\5iil*' (Dixon (*o.). Plate'glass nnin'almg- 

loh'". (225,7X9.) 

IX.- Application 

Wilkeniiig. Heal insulating matrrials. 29,420. • Dt'c. 8. 
(tier. 22.12.23.) 

IX.-'-Complete Specification Accepted 

14,808 (1923). hh'-ih'V Pn.>du'’t for binding diisl t*n rtanb 
ntr. (22.5..587.) 

X,—Applications 

Britisli Tliomsoii-llouKtoii (*o.. Ltd. Extrai'tion of inolals 
'•O', from ores <‘tc. 29,914. l><‘e. 12. (U.S., 14,12.23.) 

Bniningbnii.s. Produetion of sb'i'I. 29,734. l><‘e lU. 

Rticlmlo anil Knefeli. 'I'reatnient of cast melul. 29,179 
Doe. 8. (Switz., 20.11.24.) 

Falkenlierg. Proc<'s.s for obtaining lenddnngsb'n alli*^V>« 
29.444. Dee. H. 

Marks (Sehlesisches Kolilenforscdumg.s Tnstitut). Snadting 
of ores. 29.449. iK'c. 8. 

Proctor. Ap]ilk*ataon of white Babhitl-nu'tal ete. to iron, 
‘teel, etc. 29,441. iKa*. 8. 

X.—Complete Specifications Accepted 
17.785 (1923). Ueitmair. J)isi>i*r.sid of mim'ral rav 
ni.iierials by chemical action. (225,687.) 

7.519 (1924). Metallhiuik imil MotallnrgiHcbo (Je**. Improv- 
oig and metals. (213.575.) 


12,914 (1924). Dodges. Edueting valuable ingredients 
from ores etc. (225,779.) 

18,345 (1924). Thaud.and S<m* I’^lectro-metallurgiquo di* 
Mont-Hichor. JVoductioii of magnetu- steids with a high 
content of silicon. (222,088.) 

XL—Applications 

Evre^Tioff. Electric furnaces. 29,808 Dt‘f II. 

Hrttlield. Apjiaratus foi cleetmsyntla'Ms i.t 29,371. 

Dec. 8. 

Williams Electrolyte for accumulat<»iN 20,.524 Di-e. 9. 

XL—Complete Specification Accepted 
233 (1924). Stone and Oo-, Lt<l., and Midgln. F.livtiir 
^t orago batteries. (225,719.) 

XI1.—Applications 

Armstrong (Xaamloo//' Vennootsehaj) -\ .lurgcii''' Mar 
garinefribrieken) Process for ili.stillmg fatly aeid.s etc. 
from oils etc. 29,619. Dee. 10 

Cox and MelAorrriolfc. 30,030 See II 

XIL—Complete Specification Accepted 

19,845 (1923). Sehou. Miinufiicliire ot si.tip (225,595.) 

XU L—Applications 

Oarrier Engineering (‘o.. Lt«l.. and (JnMun .\j>|>!ic.ilion 
of colhilnsi'paints etc. 29.948. Dee 12 
Hi'yl. 29,698. *SV.i IV. 

Pliiiatns. Manufactun^ of vaniislu's. 29..567. Dee 9. 

XIV.—Application 

i^eachey and Skijiscy. VuleaiuHiitimi of rubber. 29, 
l><*e. 9. 

XIV.—Complete Specification Accepted 

14,769 (1923). Smith and Dedurageu/. )'rciiaratio^|^ 
eol<l viileaiiising nibls'r comi>oimds. (22.5, 

XVIU. - Complete Specillcallons Accepted 

11.740 (1923). Jena. Svi- XX 

22,281 (1923). Quaki-r Oat.s (’o Po•'|’I\•mg biologiea 

mateiials or sjM'eimon''. (2(»3.692.) 

XlX. - Applications 

Pemu'll 3‘roatriuMit nf laumlr.v efilui'iit ilc. 29,4,57 
Doc. 8. 

Jhrkctt and 'riiomNOii 'Preat iim'iO ot animal lualtei 
29.4(w. Dec, 8. 

Sli'Vi'Tison. 'Pn-atnifiit of milk. 29.9.51 !)*•(•. 12 

XIX. —Complete Specifications Accepted 

22,281 (1923). Quaker Oats Po. AVv X\ III 
22.821 (1923). Kovneslad. (’la nfieat ion ot [an itii-ati4)ii 
of Iniuids. (225.63.5 ) 

XX. -Applications 

Earbwerkc vorm Meister, Liauus, uml Btiinmg. .Maun* 
faetmv of complex gold compounds. 29.159. De<n 8. (tier., 
2.6.24.) 

Kane, 'Phomsoii. Stmnge ami (irahnm, Ltil., and Synthetic 
Products (A). Produetion of acetone ct<‘. 29.678, 29,679. 

Dec. 10. 

Merck. Pri'paration of lioinogi'neous oleaginous bismuth 
pn'jfaralioiis. 30,036. Dee. 13. (tier., 13.12.23.) 

X. \'. Handelsondernemnig FeJ^lald Mnatsehappij toU 
I'X'ploitatio v'an Oetrooien. 29.154. Sn 1 

XX.--Complete Specification Accepted *' 

14,745 (1923). .Tona Produciiou of spociPir f«Tment 
retiK'die.s. (22.5.585.) 

XXL—Complete Specifications Accepted 
21,707 (1923). Kitsoe. PriKlueing integral multi coloured 
screen on photographic blanks. (225,059.) 

24,714 (1923). Nainias. 0)>taining positive photographie 
pictures by moans of powdered pigments. (20.5,002 ) 

25.161 (1923). Watson. Eornpasitioii fur use m washing 
photographic plati'S, films, or the iik<'. (22.5.(Oil.) ^ 

XXIL—Application 

Plmatus. Explosives. 29,713. Dee li>. r' 
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ECONOMY IN THE GENERATION AND 
UTILISATION OF STEAM. PART I 

By CHAS. F. WADE, A.M.I.Mech.E., A.M.I.E.E. 

When we talk about “ coal,” it is not sufficiently 
realised that this is a general name for a elms of 
material rather than a substance of definite composi¬ 
tion and characteristics. Coal may range from the 
almost pure carbon known as anthracite to the semi- 
lignite with no uncombined carbon in ita composition, 
and consisting mainlj’’ of volatile hydrocarbons, 
moisture and incombustible matter or ash. Between 
the two extremes mentioned there is an infinite 
variation in the composition. While, on the one 
hand, the variation in the properties of coal presents 
the valuable feature that we have a selection of what 
is virtually a large variety of combustible material, 
each variety of which has certain properties which 
make it of especial value for specific purposes, on 
the other hand the variability, if neglected, may 
lead to considerable financial loss through insuffi¬ 
cient attention to the particular properties required 
in the fuel for the special work to which it is to be 
applied. 

Only too often is the purchase of fuel for manu¬ 
facturing works left in the hands of a quite non¬ 
technical Stores Department which asks for coal of 
some particular name or decides upon purchase 
on the basis of size and price only. Such a method 
of buying almost invariably leads to financial loss, 
because even wdth coal from the same seam and pit 
large variations will occur from time to time in the 
composition of the fuel supplied, whilst the label 
on the truck or name of coal on the invoice does not 
always give a correct description of the material 
supplied by the agent. 

This series of articles being particularly concerned 
with matters relating to steam raising, we will 
confine ourselves to the discussion of the desirable 
properties to bo looked for when selecting a suitable 
fuel for economical steam raising. 

Calorific Value 

Although selection of fuel by calorific value 
against price will bo a quite unsatisfactory basis 
of purchase by itself, yet this test forms an essential 
preliminary without which ultimate commercial 
valuation cannot be carried out. The test for 
calorific value is the starting point, and (he stariinr/ 
point only from which we proceed to make further 
investigations as to the physical properties of the 
fuel so as to arrive at the actual suitability of the 
fuel for our pur];)ose and to calculate the necessary 
deductions to be made from the theoretical heat 
value as disclosed by the calorimeter. The calori¬ 
meter test gives no idea whatever of the nature of 
the fuels tested, and will correctly give similar heat 
values for a number of fa^s having widely varying 
charaoteristics in use aw^''THtimate commercial 
values. 

Many pcoplc'lhavc attempted to arrive at a valua¬ 
tion of coal oh the basis of B.Th.U. of heat value 
per unit ot price. H|js system would be scientifically 
corre^ j^&nditt<%K o^pBso were haiform in every 


case, and the ash content and percentage hydrogen 
of the fuel were constant in eomposition and amount 
respectively. Selection by calorific value will only 
be correct where the coal is already known to be 
suitable in respect to its proportion of volatile 
matter and fixed carbon and the nature of its ash. 
Even then the commercial value of the fuel will 
not bear a regular proportion to the calorific value, 
as the calorific value does not decrease nearty so 
rapidly as the practical' value with increase of ash 
content. 

Practical Selection of Coal 

This involves a simultaneous investigation of 
the various properties of the fuel in the laboratory, 
together with careful observation of the behaviour 
of the coal under working conditions, combined with 
careful tests of the various losses associated with tho 
particular fuel under observation, 

In addition to the test for calorific value the 
other laboratory investigations consist of proximate 
analyses of the fuel so that its composition in terms 
of moisture, volatile matter, ‘‘ fixed ” carbon and 
ash will be determined, together with Visual observa¬ 
tion of the coking properties of the coal and the natur^ 
of the ash. It is usual to include a sulphur deter 
mination in addition to the proximate analysis, bul 
for steam raising purposes this is of little value and 
may be omitted without detriment to the pra' 
value of the results obtained. 5 

Proximate Analysis \ 

This consists essentially of a progressive heatin'g 
of the fuel under varying conditions of temperature 
and air admission. A detailed description of the 
various stages of this analysis is outside the scope 
of this article, but a summary of the procedure is 
given herewith. 

(1) Moisture is determined by heating a weighed 
sample of the finely pow dered fuel in a current of 
air in an air-jacket^ oven until there is no further 
loss of weight The difference in wei^t before 
and after heating gives the uncombined moisture 
in the fuel As with all the stages of proximate 
analysis, this test must be carried out under standard 
conditions, preferably those recommended by the 
Fuel Research Board and published in their Interim 
Report on Methods of ^Analysis of Fuel (H. M. 
Stationery Office). 

The moisture test should be carried but on the air- 
dried fuel or a sample of the fuel which has been 
powdered and placed in a desiccator overnight. 
Ftee moisture is not a characteristic feature of any 
fuel, but is influenced mostly by weather conditions 
in transport and does not therefore affect the real 
value of the coal. 

Water also exists in the combined form in coal 
mainly as carbohydrates of the cellulose type, whilst 
hydrbgen and oxygen aldo occur iu other portions 
- of the coal substance, but the original combinations 
of these elements are but slightly known at present. 
Empirical formulaj are available by which a clcse- 
approximation to the actual percentages of oxygen 
and hydrogen may‘be arrived at, but a knowledge 
of the percentage of hydrogen is tho more important 
point in determining the actual practical value of a 
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biraiumoua coal or other fuel containing appreciable 
proportions of hydrogen. 

(2) Volatile Matter is determined as a percentage 
of the fuel by heating a sample in a covered crucible 
without access of air until the whole of the volatile 
hydrocarbons are expelled. In order to obtain 
uniform results the temperature employed must 
be standardised because very large variations in 
volatile matter will be caused by heating at differeht 
cmperatures owing to the variation in the nature 
)f the reactions. The temperature now adopted as a 
itandard is 900° C. The residue from the volatile 
natter test is the coke, consisting of the “ fixed ” 
carbon and ash of the original fuel. 

(3) Percentage Ash is obtained by roasting a sample 
of the fuel in a muffle at a high toniperature and in a 
current of air until the whole of the combustible is 
removed and only incombustible residue remains. 

These three tests constitute the usual routine of 
proximate analysis, the percentage of fixed carbon 
j^ing obtained by difference from the other three 
Heterminationa. 

I Hydrogen in Fuel .—^This may bo determined di¬ 
rectly by the ordinary methods of organic analysis, 
in a combustion tube; but this is not usual in the 

E ajority of practical fuel laboratories. Hydrogen 
usually calculated by means of some empirical 
rraula, such as Diederichs’, which is as follows 

H - V _ „<„3), 

'here H — percentage of hydrogen in the com¬ 
bustible. 

V = percentage of volatile matter in the 
combustible, 

E ld combustible == Volatile matter plus fixed carbon 
Tlie total hydrogen in the air-dried coal will there-- 
re be the hydrogen as found above plus one-ninth 
the moisture. 

The importance of the hydrogen content lies in 
me effect of the water produced by the combustion 
■ hydrogen in absorbing a very‘large amount of 
ftat which is carried away in the waste gases in the 
Jfcm of latent heat of evaporation, in addition to 
■^sible heat and superheat. In the calorimeter the 
|.ole of this heat is recovered, owing to the conden- 
(ion of the water of combustion, thus giving a 
iher figure of heat value than can be obtained in 
^tice where condensation does not take place 
%re the gases reach the atmosphere. 

7oie.—The coking properties of the coal may be 
y well observed during the test for volatile matter, 
note should be mode of the hardness and coher- 
^ie of the coke produced. Heavily caking coals are 
(be avoided os far as possible when selecting steam 
|1 for average working conditions because of the 
■at difficulty in obtaining complete combustion 
moderate draught without excessive opening 
^firing doors for slicing and poking. 

‘"sA.—The principal poinj to be noticed about the 
is its fusibility, ^w fusing-point in agh is 
pnerally caused by iron compounds which exercise 
strong fluxing action on the other constituents of 
the ash. Such low fusing-point ip showii in the 
proximate analysis by the colour of the a^, which 


varies from dark chocolate brown in the very fusible 
ash to pure white in which case the iron content is 
*i®8US'i^ie, and the fusing jioint very high. Low- 
fusing ash reduces the practical value of a fuel much 
more than a high-fusing ash. In addition to the 
actua.1 reduction in heat value, due to the incom- 
bustible matter, there is its action in closing up the 
firegrate space-s so that combustion is retai-ded. 
Again the molten slag entraps and eiivolo])s appreci¬ 
able <]^uantities of carbon so that comliustion is 
arrested, however much air is admitted to aid in the 
process. Incidentally it may be remarked that 
American coals are very troublesome in this respect, 
and it is for this reason that pulverised fuel is finding 
such wide adoption in the States. 

Apart from questions of direct economy in the 
use of fuel with a low-fluxing ash, considerable 
additional expense in the maintenance of water-tube 
boiler brickwork is causerl by the fluxing action of 
the iron compounds on the brickwork, which requires 
much more frequent renewal than when high-fusing 
fwh is present. This also applitis to the cast-iron 
firebars, which bum and fuse much more rapidly with 
the low-fusing ash. Owing to this trouble the 
testing of ash fusibility is a regular feature in fuel 
investigations in many modern American plants. 

WoHKING TE-STS of FuEL 

Before actual placing of a contract for the supply 
of a fuel a preliminary order should be given for a 
truck or so, of each coal which has been offered 
and has shown itself to bo of apparently suitable 
character from tests of calorific value and proximate 
analysis, so that observation may bo carried out 
upon the liehaviour of the fuel under working con¬ 
ditions. Such observation should bo carried out 
upon a boiler provided with a water meter on its feed¬ 
pipe, so that the rate of evaporation may be observed 
and regulated. 

During the working test of the coal the following 
observations should be made:— 

Test of waste ga.ses by means of the Onsat apparatus 
and determination of the maximum percentage of 
carbon dioxide obtainable without carbon monoxide 
being present. 

Temiierature of waste gases. 

Maximum possible rate of evaporation without 
carbon monoxide being present in the waste gases. 

Average percentage of carbon dioxide in the gases 
during the whole of the trial. 

Coking characteristics of the fuel, also tendency 
to skgging ash or otherwise. 

Power required by draught fans. 

Amount of fuel used ami ashes removed. 

Ultimate Evaluation of the Fuel 

Having obtained the necessary laboratory and 
boiler, house ^ta as described, we are now in a 
position to fo'rm an accurat^dea of the practical 
value of each fuel offered hilarious tenderers, in 
teras of B.Th.U. per unit of test. 

Th© first d©duction to ^ Hi&de from the calorimeter 
value of the coal is the unavoklabl© loss due to water 
yapow or steam in th# waste gases, caused either 
by xhoisture or oombined water in the original fuel, 
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or by combustion of the hydrogen. This loss, known 
as the hydrogen loss, is obtained from the following 
formula :— 

Loss per lb. of fuel = 

9H([212—t] + 9704 + {048[T-212]}) 

where 

H == Hydrogen in fuel exprossetl as a fraction. 

t — Temperature of air in degrees F. 

T = Temperature of air in waste gases in degrees F. 

The higher or gross calorific value of the coal, less 
the above deduction, gives us the lower or nett calor¬ 
ific value at the temperature of the waste gases for 
the particular case under observation. The com¬ 
mercial value of the fuel is not, however, by any 
means represented by the lower value already arrived 
at, for a further deduction will have to be made for 
the sensible heat loss in the waste gases when working 
under the most favourable conditions. The method 
of calculating these losses would require a very 
considerable amount of space to describe, but the 
formuliB may be obtained from various books on 
the subject. 

The next deduction to be the loss due to 

unburned carbon in the ash this is obtained 

by taking the difference bettfSB^ho absolute ash 
as found by proximate analysi|Pma the percentage of 
ashes removed and calculating this as a percentage 
of the fuel used with the assumption that the increase 
of weight is due to carbon with a calorific value of 
14,544 B.Th.U. per lb. This final deduction leaves 
us with the practical thermal value of the fuel and, 
under some conditions, is a measure of the commercial 
value. 

Where coals are being selected from a large number 
of qualities which vary widely in calorific value and 
ash content the cost of labour in firing and ash 
removal will have to bo taken into account. This is 
of considerable importance when considering the 
purchase of low-grade fuel at what appears to be a 
particularly advantageous rate if based upon calori¬ 
meter testa. Not only are labour charges and power 
costs increased when low-grade fuels are used, but 
the practical working calorific value will be a smaller 
percentage of the calorimeter value than with high- 
grade fuels owing mainly to the physical effect of 
the ash in reducing the possible thermal efficiency 
obtainable, as well as the maximum possible outp^ 
of steam per boiler unit and per man employed. *** 

Although the reduction below the theoretical 
thermal value does not increase very rapidly at first, 
.'With increase of ash percentage, yet the rate of reduc¬ 
tion increases very rapidly with ash increase until 
with a coal containing 4() per cent, of ash the practical 
value is zero under normal conditions of draught and 
firegrates. 

If it is desired to ta^fUll advantage of the low 
price at which loW|mi^^'coals are usually offered, 
the conditions such fuel is to be used 

will havejBbe jtttw|^H|^ble for the purpose, but 
this be a npn unless it is 

intendi^S|K^ lo^^^d^uel permanently. 

^r any purpose with as 
■ li^^jKnta^ of volatilTOnatter as can be econo- 
miiohuy pirned with existing conditions and pebble 


requirements as to a reducing atmo^here; it should 
have as low an ash content as possible, and the ash 
should be as free as possible from iron compounds; 
it should not form a dense coke if required for steam 
raising; it should have the highest possible calorific 
value per unit of price; and for steam raising pm- 
poses it should never bo purchased in a larger size 
than about 4-inoh cobbles. 

THE nuking of a COMPLEAT CHYMIST 

By HENRY e. ARMStRONG 

{Continue) 

Students are not often allowed to. make experiments— 
seldom’, if ever, encouraged to do so. They are 
spoon-fed on demonstrations and verifications. Think 
this out, please ! Lecturers are falsely said to show 
, experiments—you can’t declare the result of .an 
experiment in advance, though you may foresee it; 
an experiment is a question put, not an assertion; 
you can give demonstrations to justify faith in your 
statements. Assistants are properly called Demon- 
strators; the Experimenter, let alone the Philosopher, 
has not hitherto been officially recognised. 

If you study Bernard Shaw’s Joan of Arc you will 
realise that the lecturer who gives demonstrations is 
just a miracle worker. We no longer believe in the 
miraculous and fortunately we do not always trust 
lecturers; their miracles may often be read more ways 
than one, as books may; you will remember w’hat 
Stevenson says in the passage I quoted. Only some 
of us, far too few, are seeking to make experiments. 

It will be the office of those among you who become 
“ thinkin’ men ” and acquire “ bloomin’ souls,” when 
you go into schools, to deal with a very awkward 
situation. You will desire to be logical but the 
examiners controlling you—probably the Board of 
Education Inspector also—will only take the old coin. 
You must slip your logic in unawares. No head¬ 
master will suffer a teacher who makes boys think— 
if they did they would find out the absurdity of the 
school system. To-day, Oxford and Cambridge, in 
particular, make the rational teaching of Science in 
schools impossible by setting questions, in the College 
entrance examinations, which are not fit even for 
their fellows. Boys are asked to gas about Ions and 
Electrons and all sorts of high falutin’ matters 
but never a question on real fundamentals. No 
worse service to science teaching was ever done thar^ 
that of allowing the Intermediate Examination tp 
be taken from school. The Board of Education 
special courses have an equally bad effect. The 
work Can’t be done properly imder school, conditions , 
without cramming. School is the place in which 
as broad a general fouqdaHon as possible should be 
laid:' it hash’t the scientific atmosphere ; in school 
there should be no teaching of special branches of 
scientific activity, no chemistry even, certainly ho 
elaborate makers’ apparatus—only a general course 
bearing upoq the affairs of life. , 

This may equally be asserted of the period at the 
Upiversity up to the first degree—this Mould be tKo. 
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ihSdal donrae but no clasp should ba held without 
the medal. Each special subject might well have 
its clasp. The growing tendency to give degrees in 
special subjects is one that appals me. Thoroughness 
or knowledge and breadth; of outlook are the essential 
qualifications in every profession to-day. Scarcely 
! a problem in chemistry can be dealt with from a single 
point of view ; 'nor can any problem in practice. 
The one-sided treatment to which problems are 
bein^ submitted is leading us nowhere in particular 
and IS a great waste of time and energy. 

The burden now laid npon the student is an intoler¬ 
able one—-far greater than ho can bear; what is 
worse, he is asked to niemorise so much that he has 
no time left in which ho can learn to think. ^The 
practical work is not well thought but and there is 
"far too little of it. So-caUed research work is brought 
in at the end, too late to give the mental balance 
I which didactic and dogmatic teaching have all but 
destroyed. 

(. Chemistry needs cleaning up—^a thorough stock- 
ijtaking of what we have ana a clear decision as to its 
"Value. We need to develop a tnie philosophy of our 
science which the student could assimilate:— 

O for ft Muse of fire, that would ftsoend 

The bri^test heaven of invention. 

A kingdom for a stage, primes t« act 

.4nd monarelis to behold the swelling scene. 

Of our kingdom we are sure, for it is the world, 

i othing less; princes to act are wanting, who will 
nfold the drama we have composed in terras that 
louarchs and the common people will understand, 
imenibers of my class are the greatest sinners— 
<«ire “ over-full of self ailairs ” and make no 
(l^soned effort to come down from our stilts. We 
Sire in no way ourselves possessed by the scientific 
spirit. Let me give an illustration from niy own 
person. Recently I have had to ask why I was born 
so soon. Prof. Bancroft, the authority on tlicoretical 
questions in the U.S.A., has been moved to discuss tlie 
Action of Meluls on Nitric Acid and to come to the 
broad conclusion Acworth and I came to in lb77, 
that the metal merely displaces hydrogen from (he 
acid and that products’other than a nitrate are due 
to secondary interactions—that, as Bancroft put it, 
[the interaction is a case of electrolytic eoiTo.siou. 
iMy remark upon this is, that if Bancroft ho, right and 
I but plagiarised him, therefore, in 1877, chemi.sts 
generally must have been very obtuse-- -for none has 
accepted the view. The story of nitric acid i.s a dis¬ 
graceful muddle in the text books. The case; is made 
worse by the. fact tliat, from 1883 onwards, I liave 
ipcrsistently Contended tliat all cheiT)ical interchange 
is electrolytic in character. No one has eitlier ao- 

§ ed or denied my explanation. No other cxplana- 
has been offered. The Arrhonic hy})otliosis 
5ly states that action is between ioiis; nothing 
dd as to the conditions which determine inter- 
ucuon. The subject is calmly left untouched. 
Chemists aho satisfied to be without, any clear con¬ 
ception of the nature of the process by which they 
gain their living. Such appears to be the psychology 
of the scientific mind—it can flatly say: “1 won’t 
think ! It doesn't! ” 


Some of you may remember bow the sage, Sembo- 
bitis, answered Balthasar: “ My Lord, science is 
infallible but the learned often err ” ; how, when 
Balthasar hod discovered a star and urged the Sage 
to admire it, “ Sembobitis (iid not see the star because 
he would not see it. Wise and old, he did not like 
novelties.” On this issue, 1 would liavo you study 
Walter Pater’s Marius the Epicurean (Macmillan and 
Co. 38. 6d.). 

The learned should be made to Avake up. Here 
the C'omplettt Chymist will come in—ho must be a 
person trained to reason; doubting all things, 
ready, at all times, to discuss. 

To give a technical tone to our talk, let me go a 
little further into this question of the acid function 
and also refer to certain fictwns which are commonly 
put upon the student and which ho is weak enough 
to accept. Just as in old days the doctrine of 
original sin was accepted by the good, water is made 
an original sinner in chemistry—it starts life bad, 
we are told. It is dissociated into its ions, though 
ever so little. The logic of this assertion is ridiculous. 
It is based upon the statement of one Kohlrausch that 
water which he had purified so far as ho was able 
still had a certain slight electrical conductivity. The 
assumption made is, that the water he examined 
tvas pure. What does pure mean 1 To my thinking, 
tbi^ thing itself—free from all impurity. It is incon¬ 
ceivable that the Kohlrausch Avater can have been 
pure, in this sense : no vessel Ave can ii.se is to be had 
free from surface impurity, even if it be not to some 
slight extent itself soluble. The doctrine of the 
original sin of AAater is, howcA'er, so firm a matter 
of faith among chemists that it Ls useless to protest. 
Now that Bishop Barnes is coming to Birmingham, 
perhaps a now miracle may be enacted ; he gave 
away the Church’s doctrine of original sin at the 
British Association meeting, at Cardiff, two or three 
years ago; perhaps, under his x^ttonage, yoAir 
Professor will become a convert—or should I say 
pervert—^to the doctrine that Avnter lacks morality 
through evil associations and AAould not in itself 
be bad could it be forced away from their company. 

You know the Arrhenius speculation—I use the 
Avord otlvisedly, as it never Avas a theory — about 
electrolytes generally: that they exist in solution, 
more or loss, as free ions; henee tlieir activity. 
Though a oonceivahle hyjmthesis, it is in no Avay a 
necessary one and there is not a shred of proof that 
it holds ; the facte, in large measure, am against it. 
Yet it remains fashionable at the end of nearly forty 
j’ears. Who Avill say that chemists arc not like the 
])roverbial old AA oman ; that their motto is not the 
sinqdo converse of her’s —” I knoAv it’s Aintine but I 
believe it ” ? Let us h(jpe that some day soon, if not 
the knight, of the Daily Mail some other doughty 
champion of scientific truth, may tilt them into 
unbelief. I Icam that tailors are at last advising 
their customers that the c\dt of the tunied-up 
trouser is nearing its end—so ^ything may hap^ien ; 
I fancy, indeed, that the day is not far distant Avhen 
the croAvd %ciU see that thhir king has no clotlies. I 
hoTC you remember your nursery tales. 

The short skirt of the niale chemist to-day is the 
acid reduced to its hydro.gen ion : his nakedness is 
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astounding, his modesty nil in wearing so little. 
The fashion is but a fashion—there is not the slightest 
reason to suppose that the acid radicle is not co- 
oxKTative in all interactions of acids. 

These just by way of example of problems to w hich 
the Compleat Chymist may well turn his attention, 
straws which show how carelessly blows the wind of 
belief among us, liow doctrinaire we are apt to be, 
how difficult it is to be jthilosophical. I lay no claim 
to superiority I)ut in life there must bo times when 
the niirn of tliought feels that, like Gilead P. Beck, he 
has stnii'k ’ile. Such thought was mine in 1877. 
iVs my orbit setmis to bo 44 to 47 years, I feel that 
I may well await the time when my unbelief of 
1885 (1 and onwards in ions as froelovers becomes 
current as the belief of our tribe. 

Last, let me ask—is the (Jompkat Chymist pos¬ 
sible ? Only by the method of very gradual approach 
and never the finished product! First, let us recog¬ 
nise that only the few can approach completeness. 
S])ccial provision should be made for the drones, not 
to overburdeji them, whilst training them to be com¬ 
petent artificers, yet seeking to charge them with a 
sufficimit burden of logic, so that if the “ thinkin’ 
man ” arise in them at any time, a “ bloomin’ 
soul ” may have the chance to frame itself. I have 
knowm more than one such case of late, dev'clopment 
in after-life among my pupils: suddenly, some 
chord has been struck to which there has been real 
response. Will you belii ve it, I was desperately 
afraid, at (me time, that the now Sir (William) Pope 
would )\ever make a chemist; that he might dege¬ 
nerate into a mere mathematician. How'cvcr, one 
day, something hap|)ened; all at once his mar¬ 
vellously dextrous finger's were at work in every 
direction ; the “ bloomin’ soul ” uxis there and in 
full operation. 

To return for a moment to nitric acid. If, as 
Faraday maintained, the terms chemical and elec¬ 
trolytic action be synonymous, if all chemical inter¬ 
change be electrolytic in its nature, the acid can act 
only in one way and, as it were, in one place ; the 
radicle 11 at the one and the radicle NOj at the 
opposite “ contact ” with the metal. 'The only 
possible product of the interaction of a metal and 
nitric acid (given the ncces.sary third component of 
the electrolytic system) are, hydrogen (Hj) and the 
nitrate. The se<x>ndary products are duo to the re¬ 
duction of the acid—by what'? Not by the hydrogen, 
even when nascent— i.e., still in circuit: this cannot 
be, as hydrogen is formed away from the acid raiHcle 
and the radicle can act neither in two ))k.ces nor in 
two ways at once. The primary reduction of the acid 
must be due to some other cause. We know as a ‘ 
fact that nitric oxide is the primary reducing agent 
and it is probable tJiat hydrogen comes into operation 
only after a rodiwjhfe,” nitrous compound ” has been 
formed by thaj^tefcoction of nitric acid and this 
oxide. 

The CompleM Chymist will be an artist and—as I 
have said el.sowhere in speaking of the work of 
Sir James Dewar- tlui experience of ages goes to 
show that Art of every kind is a matter of individual 
expression and that it caiuiot brook control. He 
mu.st, therefore, as far ns possible, be left to his 


own devices and mainly learn by doing. Neither at 
school nor at college, to-day, can the student learn 
to help himself nor to think for himself: he is so 
ceaselessly tutored and directed; ho must work 
at play as well as play at work ; he has no time. 
in which he can cultivate hobbies and interests,! 
little chances of becoming a good Naturalist. TheJ 
true chemist is but Uttle else: the world is hiey 
oyster, to open with stirring rod, test tube and! 
balance. | 

As chemistry is before all others the experimental 
science, the early period of study at school and theri 
at college shoulil be spent in ex^wriraenting—^1 
not in mere verification work. In other words* 
Research, as we are pleased to call it to-day, shoult^, 
come at the beginning not the end of the course; 
and be continued all through it. It is the attitude, 
that counts in learnuig chemistry. Moat students 
begin research work after the art of experimenting 
has been memorised out of them. As 1 have said; 
elsewhere, in addressing the Institute of Chemistry, ll 
would have students spend much time in familiarising j 
thomaelv(!8 with materials, but the work should bo* 
done from their own reading not from any laboratory 
manual. Just as the bug-hunter collects, sets and 
arranges his insects, so the chemist should hunt down 
this and that compound and bring it into being 
on his bench. The Squeers principle of learning 
to spell winders by cleaning ’em has to be applied 
in chemistry. I am not speaking at random when 
I give this advice. 

As to reading—most reading is mere memorising: 
the art of reading, to which I have already referred, 
is rarely learnt by the student. As Sir Nathaniel 
says [Love’s Labour Lost) :— 

He hath novor fed of t.he dainties that arc bred in a book ; 

He hath not oat i)aj)cr, as it were ; ho hath not dnmk ink ; 

His intolloct is not repkmishod ; he is only an animal, 
only sensible in tho (Inllor parts. 

He hasn’t his closet to hang tho clothes 

upon which the examiners would have him own: 
so he just throws them at random into the press 
and may or may not be able to find this or that 
article when called upon to produce it. He has no 
joy in his clothes. The only way to read with 
eft'ect is to nequiro interests—best through practical 
work—and ever to consider the bearing of what is 
read upon those interests—in short, what use can 
be made of it. 

Desultory reading leads nowhere. It is possible 
to read an account several times without findin 
anything in it—then something happens to mak( , 
it of interest and when read again it may bo found 
to be full of point. To read with efiect it is necessary 
to have a philosophy :— 

Study i» like tho hoavon’a glorious buii, 

That will not l>e deop-search’d with saucy looks; 

Small have continual plodders over won, 

Save base authority from others’ books. 

As to subjects of study. Just as all roads lead 
to Home, so chemistry now travels upon all roads , 
and the chemist must at least bo able to wander j 
sympathetically upon most of them. Before all i 
things he must have real feeling for current elec- j 
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trioity—^as chemistry and physics are inseparably 
linked in all the phenomena of chemical interchange. 

My feeling is that a chyinist may be compleat 

r 'tbouf. knowing a vast deal—^if only he have acquired 
certein outlook. It is not only undesirable but 
n-ong to qualify the term by any prefix. “ Research 
‘hemist ” is a contradiction in terms, as the man 
'ho has the “ bloomin’ soul ” of the chemist is 
ever otherwise than an experimentalist; those 
ho have not are,not chemists but mere artificers, 
ecollect always, it’s the bloomin’ soul that counts, 
he great example is that set us by Emil Fischer in 
le marvellous work ho did in laying solid founda- 
3ns for the future treatment of vital pi-oblems in 
rms of structural chemistry. He never called 
mself otherwise than Chemist and was proud of 
ho significance of the title; he knew that he was 

! lo biologist. To-day we have a school yclept 
Biochemists,” who, for the, most part, are but 
rude bits' of chemists and stiU smaller bits of 
iologists; in like manner, the physical chemist is 
either physicist nor chemist but only a fragment 
if each: physics and chemistry are essentially one 
iubject. 'To work with a product of vital origin, 
luch as starch, doesn’t make the worker a bio- 
hemist; nor does working with enzymes, which 
^.ro vital agents. Your Professor of Brewing, the 
jpupU of whom I am especially proud, has done 
remarkable work on Starch. In a recent account 
bf the inquiry, he speaks of the discov'cry of the 
lovcral constituents of starch giving “ a new con- 
!eption of its nature,” adding that this was “ the 
esult of the ‘ pure ’ choniist working in concert 
vith the biochemi.st.” This is just an “ aside ” to 
lelp the lame dog along: the conception comes 
rom work done by an exceptionally qualified chemist 
^one of the Samurai. 'Inere ain’t no such thing Nov. 13. 
IS a Biochemist: the “ pure ” chemist don’t exist— 
o be compleat he must be very impure, a mixture 
if many “ ists.” 

[ The spirit of Paul’s mes.sage to the Corinthians 
should be more with us. “ Now I beseech you, 
brethren, that ye all sjieak the same thing and that 
|here be no divisions among you ; but tliat ye bo 
irfectly joined together in the same mind and in 
e same judgment.” 

Infinite injury is being done to our great subject 
the present-day loose specialisation, built upon 
insufficient foundation of primary knowledge and 
itirely lacking in breadth of outlook. The result 
that problems are so narrowly envisaged that far 
little of the work done is of practical value and 
r science is in serious danger of sacrificing public 
oem, through lack of that cultyre and outlook 
ich Hu.xley hoped would be gained in Mason’s 
d like colleges. 

Our Universities should take stock of the situation 
d consider how far they are on. the downward 
;path in failing to pay proper, adequate attention to 
.scientific method—the method of Zadig ; to consider 
by what means and how far method may bo made 
the first charge upon their madness, as a corrective 
of the herd instinct innate in man and a means of 
raising his tribal efficiency. 
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FORTHCOMING EVENTS 

BioCHBMiOAii SociKTY, Fhysiulogical Doporttnont, 
St. Bartholomow’w Hospital, li [».in. “ Micro* 

ostimation of Uroa in 0*2 o.cm. of Blood,** by 
O. Thomas ; “ Kxcretion of Salicyluric Acid after 
Ingestion of Sodium SalicyJalo by the Human 
Siibjoct,” by E. Holmes; (.'arbohydrafco 
EriKyines of Starch-froo Monocotyledons,” by R. E. 
Chapman ; “ Effect of Ultra-violet. Irnuliation of 
Environment on Growth and Calcihfration of Hats 
fed on Vitamin A-deficiont Diet,*’ liy K. M. Hmno 
and If. Hondoraon Smith ; ” Effect of Insulin on 
CholcsterolfiBinia,*’ by O, A. Harrison; “Obsc^rva- 
lions on Glucose anti Loavuloso Toloranco Tests,” 
by R. L, Mackeziziu Wallis. 

Institute of Bkkwino, Engineers’ Olub, 39, 
Coventry Street, London, W., at 7.30 p.ra. ” Pro* 
servativo Propertio.s of Hops,” by A. Choston 
Chapman. 

SooiKTY or Chemicai. lNru:'STHy, JUmhhr^ham 
and Midland Sadirnty University Bftldings, Edmund 
Street, Binningham, at 7.15 p.in. (1) ” Studies 
in the Aceuaphtheiio Series, Pirrl 1: 2-Amino- 
iiaphlhfine,” hy Prof. G. T. .Moran and H. M. 
Stanleys. (2) ” Rf.^scarchos on MolyluU'num Salta,” 
by W. Wanilnw. F. H, NirhoUs and K. L. Wormoll, 
U'i) ” Observations on the Higher Fatty Aeiils,” 
by G. T. Morgan and A. R. Bowon. (4) ” R. 
seareliea on Residual Affinity and Co-ordination, 
Part XXIII : Trialkylstibine Derivatives of 
Platimun and Palla<liuin Chlorides,” by G. T, 
Morgan and V. E. Yursk'y. 

LkICKSTER LlTEllAliy AND PHII.OSOl'HlCAI. SocrETV* 
Ch < sfni$try iScetiov-i The MusHurn, lAiicostor, at 
8 p.m, ” Water Supply,” by S. F. Bvirford. 
Textile Institute, Loudon Section , 38, Blooms¬ 
bury Squart*, London, W.C. 1, at 5.45 p.m. 
” Textile Fibres Produced Within the Empire,” 
hy J. S. M. Ward and F. H. Econ. 

Oil and Colour Chemists’ Association, 8, St. 
Martin’s PIa<’:e, Trafalgar Sfiuaro, Ixuulon, W.C. 2. 
” The Examination of Varnishes : Drying under 
Standard Conditions: Water Absorption,” by 
J. A. F. Wilkinson and E. F. Figg. 

SOC115TY OF Chemical Indtjstuv, ChemicfU 
Engineering Group, Kelvin Room, Engineer’s (-3ub, 
Coventry Strr^ot, W. Discussiozi on ” Chemical 
Works Costs,” opened hy F. M. Potter ajid 
followed hy H. C. MarrLs. \\'. .1. U. W’oolcock, 
C.B.E., will oeeupy^ the chair. 

Institute of Met.als, London Section , Royal 
School of Mines, South Keiihington. at 8 p.m. 

Oxidation, withS[Jecial Referenco to Tliin Films^” 
by Prof. T. Turner. 

Univeicsity of London, St. Thomas’s Hospital 
Medical Sehtxd, S.E. 1, at 4.30 p.m. “ Enzymes,” 
by Prof. J. Melianhy. Also on Nov. 20 and 27. 
University of London, Ik'dford College, Regent’s 
Park, London. N.W. 1, at 5.1.5 p.m. ” Atoiuio 
Structure and Quanta,” by Prof. W. Wilson. 
Institute of Metals, Sutaneea Sixlion , University 
College, Singleton Park, Swansea, at 7.16 p.m. 
‘‘ Tho Inner Structure of Alloys,” by W. Rosonliain. 
UNTVER.SITY OF LONDON, King's College, Strand, 
W.C. 2, at 5.30 p.m, ” Scieatilic Motliod,” by 
Prof, L. Hobkouse. 

Society of Chemical Industry, Glasgow Section , 
jointly with the Ardeer Chemical Cluh and tho 
Institute of Chemistry. ” Chemical Pott<^ry,” 
by J. G, Roberts. 
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SOCIETY OF CHEMICAL INDUSTRY 
CHEMICAL INDUSTRY DINNER 

TUo Autumn Diiiner, which will be under the 
auspices of the Society of Chemical Industry and 
the Chemical Industry Club, will be held in the 
Edward VII Rooms of the Hotel Victoria, North¬ 
umberland Avenue, Ijondon, W.C. 2, on Friday, 
November 14, at 7 for 7.30 p.m., and will be preside 
over by Mr. W. J. U. Woolcock, C.B.E., President 
of the Society. • 

It i.s hoped that members who intend to be present 
and who hav'c not yet applied for tickets will do so as 
soon as po.ssible, in order to facilitate the seating 
arrangements. 

SUSPENSION OF ENTRANCE FEE 

As an inducement to Chemists to become members, 
the Council hhs resolved thaA no entrance fee shall 
be paid by members joining the Society in 1925. 

A form of application for membership was inserted 
at the end of this Section in the issue of the Journal 
for October 17, and it is hoped that it may be used 
to introduce a new member for next year. 

ANNUAL REPORTS OF THE PROGRESS OF 
APPLIED CHEMISTRY 

VOl. IX (1924) 

This volume is in course of preparation, and an 
order form will bo sent out in due comise with 
application for the annual subscription for 1925 
The list of subjects dealt with and the names 
the authors arc as follows :— 

PlaiU arid Mac-hinertf . . S. G. M. Uki':. 

Fuel . . . . . J. W. Cobb and H. 

HODSMAfr. 

Oae — Dcet-ructlve DistHlcUion~~ 

Tar FrnducU . . . W. B. Davidson. 

Mhixnit Oils . . . . S. J. M. Adld. 

Colouring M(iUe,rji ami Dyt-e . K. H. Hodd. 

Fibres, Textiles, Cellulose, and 

Paper . . . . S. H. Higgins. 

Bleaehimj. Dyeing, Printing, and 

Finishim/. . . . A. J. Hai.i.. 

Acids, AUatlis, Salts, etc. . . P. Pakiu.sh. 

(Mass . . . . . E. A. CoAD-PnyoH. 

Ceramics, Iluilding Materials, 

ami lie,Jract.oTics . . AV. J. Kf.e.s. 

on and Steel . . . . C. O. B.vnnihtej(. 

t,n-Ferrous Metals . . . C. A. X'hiWAiiDS. 

Tlleetro-tjhemi ml and Ftectro- 

Metalhirt/iciil Industries . .J. N. Piunq. 

Oils, Fats, ami Waxes . . H. .M. Langton. 

PahUs, Ptynuads, Varnishes, and 

Jiesins . . . . O. A. Klein. 

Jmliarubber . . , ■ . D. F. n’wi.ss. 

Ltatlur and (Hue . . D. M. McOandlish. 

Soils and Fertilisers . -S-, H- Page. 

Sugars, Starches, E. Eynon and J. H. Lanu. 

Fcrrnentalion /nlftwtfw. H. L. Hjno. 

Foodd^ . /.L S!' • O: W. MiONIRR-WlLtlAMS. 

Sam^ion^jcf^ Water J. II. J 6 mN 3 TON\ 

Medicin/il Sub- 

'.^inces. . H. Kino. 

Photographic Matv.riafri and Pro- 

ce9$€s . . W. Claiik. 

Explont^es ■ . ^ . J. Wkir. 


LONDON SECTION 

There was a large attendance at the opening 
meeting on November 3, when an address was de¬ 
livered by the I’resident, Mr. W. J. IJ. Woolcock, 
C.B.fl., entitled “ Experiments in Protection,” of; 
which an abstract follows . . j 

I need hardly say that in dealing with this subjeci 
I do not propose to treat it in any party politics! 
spirit. I do, however, feel that it would bo usefi 
that we should discuss together and endeavour t 
understand the experiments in protection which hav 
been tried in Chemical Industry. I shall confin 
mj^elf to a discussion of the methods, and not thi, 
principles of protection. There are, in general terms, 
ronly three methods which can be used to protect 
artificially the industries of a country : — ( 1 ) 
Subsidy. (2) Prohibition of Imports, except under 
Licence. (3) Tariff. 

(1) The methoil of subsidy was used fairly exten¬ 
sively during the war. In theory it presupposes 
that the industry to which it is to be apjilied is of 
direct national importance and that every taxpayer 
is therefore concerned in its maintenance. If this is 
accept^ it is logical to make all pay for what is for 
the benefit of all. In practice, however, it is a very 
difficult method to worK. It entails the necessity of 
deciding to whom the subsidy shall be given ; more 
difficult still is it to determine the amount of the 
subsidy. A subsidi.sed industry always lies under 
the implication that it is inefficient, although the 
the necessity for the subsidy may be due to causes 
outside the control of the indu.stry, such as depreci¬ 
ated currency in foreign countries and the difierenoes 

of in exchange values. For these reasons although the 
method of subsidy was used during the war, and in 
war time is less objectionable than in peace time, 
J. it has fallen into disrepute. 

(2) Prohibition and Lt^ince .—Experience has shown 
that where there already exists an organised body of 
consumers of a class of commodities or wlicro .such 
can be organised, the method of prohibiting the 
importation of these goods except under licence can 
be utilised with comparatively little fiiction. 'J’he 
consumer invariably feels that if tliere is a prohibition 
of foreign imports he will have to pay more for his 
goods. He argues that there would he no need for 
prohibition if the British goods were cheajier. He is, 
however, interested in the maintenance of the Biitish 
industry quite apart from national iiatriotio motives, 
because if the foreigner has no competition in Britain, 
the prices the British consumer will have to pay will 
bo higher than those charged in other foreign coun¬ 
tries with competitive industries. 

If I use the Byestuffs (Import Regulation) Act, 
1920 to illustrate this method it will perhaps makt. 
these general observations clearer. The origin oH 
the Dyestuffs (Import Regulations) Act, 1920, amfl 
also of , the Safeguarding of Industries Act, 1921 ■ 
can be found in the report of the Committee on 
Commercial ahd Industrial Rolicy presided over b> 
Lord Balfour of Burleigh, and usually called the 
Balfour of Burleigh Report. In June, 191t>, tl' 
Economic Conference of the Allies held in Par s 
passed among other things the following resolution ; 

“ The Allies decide to take the necessary steps withoui 
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lelay to render themselyes independent of the enemy 
iountries in so far as regards the raw materials and 
nannfactured articles essential to the normal dovelop- 
nent of their oconomio activities.” Following this 

! ie then Prime Minister (Mr. Asquith) appointSl the 
alfour of Burleigh Committee. 

At the close of the war the country was provided 
ith a mass of emergency legislation under the De- 
ace of the Realm Acts, and, by reason of the inter- 
etation placed upon it, with machinery under the 
istoms Consolidation Act of 187(> for the restriction 
imports into this country. The legality of the 
strictions for which the Act of ISTft.was evoked was 
sted in December, 1919, when Mr. Justice Sankcy’s 
dgmcnt declared them to be illegal except in the 
so of certain specific classes of goods such as firc- 
ms, ammunition, explosives, etc. The effect of the 
dgment was to throw wide open the door to all 
nds of foreign imports. To meet this situation the 
overnment introduced the Imports and Exports 
egulation Bill, which met with considerable oppo- 
tion and was dropped. The situation with regard 
the manufacture of 'dyestuffs in this country then* 
came very acute and at the close of the year 1920 
3 Dyestuffs (Import Regulation) Act was passed, 
is was followed six months later by the Safeguard- 
' ’ of Industries Act. The two Acts together protect 
their different ways, the former by prohibition and 
ence, the latter by tariff, most of the industries 
ich the Balfour of Burleigh Committee regarded as 
ey ” industries. 

[he Dyestuffs Act, which came into operation on 
luary 16, 1921, and continues in force for ten 
rs, prohibits the importation of all synthetic 
mic dyestuffs, colours and colouring matters, 
all organic intermediate products used in the 
mfacture of any such dyestuffs, colours, or 
luring matters exewt under licence. The Act 
)ower8 the Board of Trade to issue licences for the 
iortation of any of the articles covered by the 
and constitutes an Advisory Committee to advise 
Board as to the issue of such licences. The 
cedure to be followed by an imiwrter begins with 
atement of the name^and quantity of the dyestuff 
ntermediate which he desires to import, together 
L his reasons for making the application. As the 
B of the Act prohibits the importation of 
ferticle, the onus of convincing the Advisory 
■mittee of the necessity for importation is on the 
fcrter. The Act was passed with “ a view to the 
guarding of the dyemaking industry ’’; therefore 
■uate cause must be shown before the Committee 
■advise that a licence should be issued. On the 
hand, although it finds no expression in the 
there is an implied oondit ion thajfjwhen necessary 
Kioence must be issued. The question arises, on 
l^at grounds can the impo^r claim that a necessity 
ansen for the issue of the licence ? It is suggested 
iwat the strongest case is made out when it is proved 
Pthat: (o) The dyestuff for which the licence is re- 
: quired is not .itself made in this country ; (6) that 
^ no suitable Sutetitute is available; and (c) that it is 
i required by a consumer for immediate ^e in his 
j business and for a stated purpose. If conclusive 
I eyl^nqo oh ,)t^e three points ij| furnished to the 


Committee a licence would be issued almost auto¬ 
matically. An application for a licence merely on 
the ground that it is desired to make a speculative 
purchase which may or may not result in a sale is 
not likely to be regarded with favour by the Licensing 
Committee. But between these two extremes there 
is room for a considerable argument, and the consti- 
tution of the Adviso^ Committee as provided by the 
Act makes it certain that the a])j)licatioii will bo 
considered from several points of view. 

The Advisory Committee is comiKiscd (Section 
2 and 3) of five persons concerned in the trades in 
which goods of the class prohibited to be importwl 
by this Act are used, three persons concerned in the 
manufacture of such goods, and three other persons 
not directly concerned as aforesaid. One of the last- 
mentioned is appointed Chairman by the Board of 
Trade, and in practice, if ho is absent, one of the 
“ other persons ” acts as his deputy. In the main 
it is a technical Ck»nimittee with a sufficient number 
of non-interested persons to hold the balance fairly 
between what are bound to be two op]x)siug views. 
Tire coiwumers’ representatives may be expected to 
take a somewhat pessimistic view of tlie jiossibility 
of a British dye-maker producing an adequate sub¬ 
stitute for a foreign dye ; the representatives of the 
dye-makers are apt to' take a too optimistic view of 
the capabilities of the Briti.sh dye-maker. The 
truth, as usual, lies between the two, and the “ other 
persons ” taking a disinterested view assist in finding 
it. 

The machinery set up by the Act has worked quite 
well mainly because there is on the side of the users of 
dyestuffs a very efficient Colour Users' Association. 
Only where the products which it is desired to protect 
are used by a great number of unorganised concerns 
is the method of prohibition and licence likely to fail. 
The only real difficulty which arises is the amount 
which the consumer has to pay to maintain the indris- 
try in the country. It will be obvious that the claim 
to import a foreign commodity may be made on one 
of two pounds, namely, that no identical British 
product is made, ot that although such a product 
IS made its cost is so high that the firms who have to 
use it are handicapped in their business by its price. 

The practice under the Dyestuffs Act is to put the 
onus of proof that the British product is equivalent 
in quality to the, foreign dyestuff upon the British 
manufacturer. This 'question can fairly easily be 
settled in the testing laboratory. The onus of proof 
that a colour user is being placed in an unduly, 
disadvantageous competitive position is on,the useT, 
and is not proved so easily. It is, in practice, impos¬ 
sible to take each individual case and demonstrate 
that a possible sale of, say, 100 pieces of coloured 
cloth has been lost because of the cost of the dye in 
the cloth. Yet some kind of limit has to be fixed 
especially if only one maker is making a particular 
dyestuff. M/Tiere a number are making the same 
colour the internal competition compels each maker 
to seek greater and greater efficiency and conse¬ 
quently, a^ lower price, But here arises one of the 
:^ndamental problems of industry. If the total 
quantity required of one particular colour ran be 
made in one works, the increased output should make 
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for a lowering in price to the advantage of the oon- 
eumor. This is true when the foreign market is 
open as a check on prices and a stimulus. When, 
however, you prohibit the imjMrtation of the foreign 
article and concentrate the manufacture in one works 
you have to provide some other stimulus to efficiency. 

Tile problem to be solved is. How much can the 
consumer afford to pay in order that the industry 
shall be established in Ihis country. The answer, of 
course, is, the amount ho estimates it would coat him 
if he had to rely entirely on the foreigner. This 
can only be an estimate. In practice the only thing 
to be done is to fix an arbitrary factor with which to 
work and agree that as long as the British price is not 
greater than that arrived at by the use of the factor 
it will be considered that the user is not being placed 
in an unduly disadvantageous competitive position, 

.“I. Tariff Our only example of protection by 
means of a tariff is to be found in the Safeguarding of 
Industries Act, 1021. Here it is desired to protect a 
variety of industries the products of which go to an 
even grtsater variety of consumers. Obviously the 
method of prohibition and licence would be difficult 
to apply, and hence the tariff method is adopted. 
The Safeguarding of Industries Act swept into its 
net all the other industries, apart from dyestuffs, 
which had been reviewed by the Balfour of Burleigh 
Committee. It dealt with synthetic organic chemicals, 
fine cheitdcals, optical glass, optical instruments, 
wireless valves, magnetos, arc-lamp carbons, and a 
number of other things. It also dealt with the pro¬ 
tection against dumping. I have little to say about 
the dumping part of the Act except that in the form 
in which it was drafted it was of very little use. I 
do not, however, tliiiik that no machinery can be 
devised for this purpose. The first part of the Act, 
dealing with the safeguarding.of “ key industri^’* 
has worked and has done something to est^bffih 
firmly the industries in this country. 

The Act provides that there shall be*(Hl^ed, 
levied and jjaid on the goods specified in the Schedule 
to the Act on their import into the United Kingdom 
a Cuidoms duty of 33J per cent. The Schedule con¬ 
tains a number of headings of classes of articles in¬ 
cluded in this part of the Act, and only in very few 
in-stances arc the articles themselves enumerated. 
The Act therefore also provided in order to avoid 
disputes whether a particular article is covered by 
the Schedule, that the Board of Trade may issue 
from time to time- lists defining the articles which 
are to bo taken as coming within the general descrip¬ 
tions in.the Schedule. T’he effect of the publication 
of the name of any article in such a list is the same as 
though the article itself were named in the Schedule. 
This list was in September, 1921, and 

certain been made in it. 

not wrijj^^BHH^^^^j^fewhich you are aocus- 

comi^^^'ment, the Society 
h<»l5sflwini®S^dsition in that it lepaf^ents both the 
ScieO®B the Industrial sides of Chemistry. 
These sides have been too far apart in the past. I 
think perhaps your place as chemists has not been 
sufficiently emphasiskl in the mdustrial world. I 
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feel even more cei’tain that chemists have not fuUy 
recognised the necessity of studying the industrial 
prolnems as well as the scientific. For this reason, 
among others, 1 have gone out of the beaten track 
and sought in this way to encourage you to realisilj 
the interdependence of the scientist and the indus| 
trialist. The success of British Chemical Industry iJ 
as vital to the chemists as to the industrialists. iJ 
members of the Society, realising this, work for thil 
end, then the Society will have more than fulfiUell 
the task for which it was founded. H 


NOTTINGHAM SECTION "■ 

A discussion on “ Textiles ” was held jointly with 
the Faraday Society, at University College, Not¬ 
tingham, on October 30, the Chairmen being Sir 
RoWt Robinson, K.B.E., and Mr. G. J. Ward, 
M.I. & S.I. Dr. W. Lawrence Balls, F.R.S., sketched 
the general conditions of the textile problem, and 
pointed out that the unit from the textile point of 
view was the single hair or fibre, a unit which to all 
'intents and purpo.ses had only two dimensions, being 
entirely flexible in the third. With this material 
three-dimensional persons and ftrmiture must be 
covered. A scale model of a cotton fibre made of 
rubber tubing ^ in. in diameter would be 60 ft. long. 
All the surface properties of such fibres became enor¬ 
mously important. The slivers moved over one 
anoth(!r along these surfaces in the process of drafting, 
which, although invented in 1745, is one of which we 
knew least. By trial it had been found that the 
rollers should be ct)vered with leather, should have 
■ true surfaces, and machinery had been perfected so 
that defects in yam and fibres formerly du(; to faults 
in the machinery must now b(! considered to be 
inherent in the properties of the raw material. The 
exaggeration of these properties in one direotion, 
which was peculiar to the material of the textile in¬ 
dustries, opened a new field of applied physics for 
which the author projxssed the tenn Triohody- 
namies ” in 1918. 

Dr. ,1. Barratt, of the Research Department, Wool¬ 
wich, then summarised his work on the lustre pro¬ 
duced in cotton by incrcerisation and on the measure¬ 
ment of the transparency of a fabric. Photographs 
of fabrics stretched and unstretched during mer- 
cerisation showed a much smoother surface in un- 
stretehed material, and the disappearance of the 
folds and creases would accoxint for the superior 
brilliancy and increase in the intensity of light 
regularly reflected. In order to measure the intensity 
of light reflected at varidns angles a special form of 
Joly’s photometer had been designed. Most of the 
increased lustre shown in a mercerised fibre was due 
to the light regularly reflected in a direction along 
the length of the fire. This regffiar reflection wa? 
intermediate in intensity between that from glosti^ 
and that from the unmercerised thread. The difluso 
reflection was greater with unmercerised fabrics, in 
which the lustre due to the single fibres was enhanced. 
A mercerised fabric also showed a distribution of very 
bright an^ very dull points. By the same photo¬ 
meter the relation between the total transparency and 
the thread transjwrenoy the percentage of the 
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light fftlling on the threads alone which was trans¬ 
mitted by them) could be determined. Thus, the 
thread transparency 24-8 of a muslin was increased 
to 30-8 by a “ hard finish.” 

I Dr. tiuy Barr described the various methods of 
mvestigating the action of siuilight, and of artificial 
ghts, such as the mercury arc, approximating to 
uilight upon fabrics, especially those used in the 
instruction of balloons. The distribution of des- 
uctive power in the spectrum had been investigated 
y ScheuTCT, Aston, Ramsbottom, and Glendhming; 
id it had been conclusively shown that the weakon- 
g of cellulose threads was chiefly due to rays of 
ave-longth less than 4000 a.u. ; cellulose was 
ctremely sensitive to the rays of very short wave- 
ngth less than 2950 A.tr., which were present in the 
ght of the mercury arc, but absent from sunlight, 
rhe breaking strain, reduced from 120 to 102 lb. per 
n. by light of 6250 to 6330 A.tr. transmitted through 
■ed glass, fell to 12 when transmitted through violet 
rlass (6300 to 3230 A.n.) and to 2 with no glass. 
Che fabric was partly protected by pigmented dopes, 
ihe most effective being lead chromate. These 
ihangos were due to oxidation, for they are almost 
nhibited in ab.scnce of oxygen, and cotton which 
lad been insolatcd answered the tests for oxycollulosc. 

Dr. S. A. Shorter then gave a detailed account 
if his theories relating to the behaviour of u oollen 
iabrics during manuiacture under tho heads- 
'1) The elastic properties, (2) the ab.sorption of 
tnoisture and its effect on the elastic properties, and 
[3) the surface structure of the film. The creeping 
if wool fabrics when rubbed was due to surfiwo 
structure, which also caused the shrinkage in milling. 
The absorption of water could bo trciated thermo- 
d 3 mamically, as heat was given out during absorption 
2 nd the atmospheric humidity necessary to produce 
!b given moisture content increased with the tem¬ 
perature. Thus wool saturated and apparently dry 
at one temperature became obviously moist on 
heating. Some experiments were described which. 
iicemed to show that the wool fibre was perfectly 
dastic; if the stretching was slow an extension of 
10 or even 40 per cenfi. might be followed by com¬ 
plete recovery. Many reasons were adduced in 
lavour of the theory that the wool fibre consisted of 
in elastic envelope enclosing a material which be- 
javed as a viscous liquid. The extensibility was 
|Tcater when tho wool was wot. On expo.surc to 
joiling water the elastic envelope underwent a change 
pmilar to -the annealing of a metal. 

Dr. Barratt remarkerf on the variability in the 
suits which express the action of light on textiles, 
hero might be some other agency at work, such as 
chemical action resulting in an increase of acidity, 
id the greater resistance of wool might bo tracm 
the fact that it is not so easily attacked by acids. 
Ixperiments might profitably be made upon quite 
iiieutral fabrics. Dr. Balls enquired how far the 
effect of bacteria had been eliminated, and said the 
conditions governing the formation of a free water 
film on different fibres were different: where none 
existed the results mi^ht be considered free from 
the suspicion of bacterial or mould action. He did 
not claim that such action seriously vitiated the 


experiments, but it might mask or intensify the 
effect of light. The viscosity method of following 
the changes produced by light was very interesting ; 
the changes in viscosity were five or .six times more 
rapid than those in tensile strength. He suggested 
that the light disintegrated the fibres longitudinally 
and not transversely. Mr. Burfonl, illustrating the 
importance of the time factor in the recovery of 
fibres from stretching, said that pellets of sngar 
ruoistened with acid and then dried did not char 
for a long time when kept in air-tight liottles. 
Dr. Prideaux askixi if quantitative experiments luwl 
been carried out on the effect of tho standard sunlight 
which could ber'obtained in some tropical regions. 
Sir Robert Robertson jjointed out the grt'at differenotis 
between the solar spectrum and those of the mercury 
and carbon ares. 1’he daylight lamps used in 
“ fadeometers ” and the 1(KK) c.p. pointolitc lamp 
gave results more in accordance witli daylight. 

Dr. Barr, in reply, said the cotton was washed 
thoroughly before the experiments. No elaborate 
precautions were taken against miia-o-organisins, as 
their effect was almost negligible compared to that 
of light, and those which would cause damage were 
destroja'd, especially by the short wavelengths which 
were most destructive to the fabric. Sonic exjieri- 
ments had been made in tho tropio.s, but the diffi¬ 
culties were great. The “ daylight ” lamp was not 
intended to give the same ultra-violet intensity as 
sunlight, but father to give the same ratio of dis¬ 
tribution in the spectrum. The explanation of the 
cause of the differences between tlie viscos/ty and 
tensile strength figures was most suggestive ; was 
it partly duo to differences in the tulh(*sion of separate 
fibres ? The initial high viscosity of uiiexpo.sed 
cotton was probably due to a highly polymerised 
cellulose forming the outer cuticle. It was fairly 
well established that the outer layer, present in 
extremely small amount, was diffwent from the 
rest; and it was probably the disintegration of this 
which oauseil the rapid fall in viscosity. The 
Chainnan mentioned as evidence for the existence 
of highly polymerised cellulose tho fact th.at in 
nitrating to obtain the most nitrated (most viscous) 
product, a portion was more highly nitrated. It 
contained, say, 13-8 per cent, of nitrogen, but, on 
stabilising, the nitrogen went down to 13-4 per cent. 
Replying to Mr. Heyes, Dr. Barr said that copper 
numbers of the solutions of exposed fabrics had not 
been determined. He intended to try this, but 
thought that the differences would be inuch less 
than those shown by tho viscosity. 

Dr. Bramley asked whether tho effect of the rate, 
of drafting and the temperature bad been measured. 
Was there any connexion between the fibrils men¬ 
tioned by Dr. Balls and the lustre produced by 
mercerisation; did they become more evident after 
this process ? Mr. Palmer emphasised the pro¬ 
bability that the breaking of yarn was really a 
Surface slipping effect. In silk this effect was negli¬ 
gible. . Tho strength of cotton fibre was as great 
as that of silk and very much in excess of that of 
cotton thread. Dr. Shorter inquired as to the 
effect of humidity on the single fibre. Was it, like 
the yarn, made stronger t Dr. Balls could not give 
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a clefinitt.' opinion as to the effect of twisting and 
drafting on tin* fibres. Information on fibrils would 
be found in a paper read before the British Associa¬ 
tion and published in the Emjnre Colton Itemcw, 
January, 192J. The use of cotton appearisl to be 
jiistifieii only by its great tensile stmi^h, which in 
fine and coarse varieties, and allowing for air spaces, 
worked out at 17 to 18 tons per square inch. This, 
however, was not translated into the tensile strength 
of the yam. Dr. Banatt remarked that the wetting 
of fibre iniTcascd i(s apparent tensile strength by 
increasing its extensibility. Mr. Dunford under¬ 
stood from the papers that w'ool could be stretched 
and allowed to recover a number of times. Would 
that not have a tendering effect ? When hosiery 
goods were heateil with water, would not the colloidal 
material b<i leached out or unevenly distributed '( 
Mr. Palmer enquired whether Dr. Shorter could 
apply his theory to fibres other than wool. He had 
not been able to a]>ply the theory of retraction to 
silk or artificial silk. Was the time of retraction for 
wool equal to that of extension. Dr. Balls said the 
failure to obtaiii parallel results with silks was to be 
expected in view of the difference in structure; 
silk being an c.\trude<l substance. quite different 
from the highly cellular cotton and wool. Ought 
there not to be some relation between the maximum 
extension of the wool fibre and the dimensions of the 
net-w’ork, on the supposition that the elastic net¬ 
work was rigid and bad a kind of “ lazy-tongs ” 
structure ? l)r. Shorter said that the 40 per cent, 
extensibility was only found with cold-treatment; 
hot water had a permanent effect. There was a loss 
of about 1 per cent, on boiling, rather less if the 
material was acid. All fibres Mowed more or less 
the effect of the extension and recovery, but cotton, 
and silk gave permanent extensions. When wetted, 
wool only swelled in width, but silk also in length. 
The time of recovery ivas always longer than that 
of extension. Theoretically it was infinite. If one 
wetted the fibre and extended slowly the residts 
were much more uniform. He found groups which 
gave a uniform extension of 35 per cent, and others; 
of 42 per cent, which bore out Dr, Balls’ suggestion. 
Mr. Brimley suggested that the degree of perfection 
of the framework is a function of the ratio, amount 
of water in cell to saturation capacity. Dr. Shorter 
said he did not think the water, content aljected this 
property much. Dr. Balls said he could not give 
any opinion as to the mechanism of swelling.. Owing 
to the structure, the fibre was anisotropic, and the 
longitudinal swelling, which was easy to measure, 
was different from the tangential or radial. He ha4 
long been trying, but unsuccessfully, . with Mr. 
Hancock, to measure the changes in radial dimehr 
sions, but had only succeeded in doing so with the 
fibre immersedyn liquid, which of course altered its 
properties. Drf ’Bramlejr enquired whether the 
ekkatdeity of fibres was impaired after treatment 
with organic solvents. Dr. Shorter said that l)enzene 
and such liqui^ had no effeetj but alcohol caused 
swelling. ]Vw|iEd'iyard8 understood that treatment 
with ogj^l^liquljyk would remove the natural 
greMe v^Iter scounn»it'Va8''heces8ary to add some 
fat. Mr. ,^eye8^aflke3%4«)fif D^ Slrorter’s 
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agreed with the microscopic structure—the outer 
cuticle enclosing spindle shaped cells ? Dr. Shorter 
said that the structure referreil to in his x>aiier was 
sub-microscopic. Dr. Barrett suggested that the 
time of shear might have, a great effect on the time 
of set. If the structure were ultramicroscopic 
there must be a minimum shear to produce any 
movement in a viscous liquid. Was Dr. Shorter’s 
description of the frame-work as perfectly elastic 
hyperbolic ? If Dr. Balls had measured the change 
of length and of volume, that should give,the change 
in cross section. Dr. Shorter said that the densities 
had been determined in benzene and in water. Ho 
assumed that the former was thq true one. Mr^ 
Oalam, referring to Dr. Shorter’s theory, supested 
that the cell walls might be simply the dividing 
lines between large colloidal molecules, which in 
recovering after stretch re-established a molecular 
equilibrium. Dr. Shorter said that the effect of 
sudden shear agreed with the viscous liquid theory. 
The proof of perfect elasticity was the complete 
recovery on wetting. 

Mr. Barber asked whether the viscous substance 
could be coagulated before extension, and Dr. Shorter 
replied that it was coagulated when dried, and the 
material was tlien not elastic. Mr. Pentecost 
enquired whether, in the work on the effect of light, 
precautions had been taken against mildew and 
bacterial action, which were the chief causes of 
deterioration of lace curtains. Dyeil cotton aimar- 
ently was not so liable to deterioration. Dr. Barr 
thought that it was not established that the growth 
of ,fungus on cotton was the chief cause of damage. 
Dr. Bramley referred to the use of dyes and mordants 
and wished to know whether the protection was 
similar to that of an opaque covering or was due 
to seUictive absorption. Mr. Hancock suggested 
that the ^wth of mildew might be checked by 
mercerisation. 

The Chairman said he could fully realise the 
importance of this kind of work in the rigid control 
of manufacture. During the war they introduced 
a new propellent made from nitro-celluloso of a 
low nitration, dissolved'in. alcohol-ether instead of 
acetone. The new process worked well on the 
experimental as well as on the large experimental 
scale. A factory was built at Gretna and the manu¬ 
facture, proceeded smoothly for three months. Then 
in some hatches the cords emerged, not continuously, 
hut in jerks. ' The cotton was traced to_two_worksj 
in one of tvbich the waste cottpn was boiled in open 
pans instead of keirs. The viscosity of this cotton 
was not correct, and the mtroducJtion of technical 
control and viscosity tests , quite renioved this 
trouble. . 

LjIVERPOOL SECTION 

The first meeting of the' session was held on 
, October 31 in the l&land Adelphi Hotel, Mr. Edwin 
Thompson in the chair. Nearly ninety members and 
guests woie'present. The chairman announced that 
Lord Leverhuime had very kindly given to the Section 
the fee tiiat. he had received as Messel Lecturer, 
in the foriniof 20 per cent. Preference shares in 
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utiliaed, for the purpose of an annual prize for 
chemistry students at the University of Liverpool. 

The Presidentj Mr. W. J. U. Woolcock, C.B.E., 
‘ddresvo<l the meeting on; “ Publicity in Chemical 
idustry.” deferring to the Society he said that 
i 9 position was unique among the ^ organisations 
presenting chemical science and chemical industry, 

,, that it represented both the scientific and the 
i dustrial sides of chemistry. This position pre- 
‘iiited very great opportunities for usefulness, and 
le influence which might be exerted by its thousands 
. members was of great value to the community. 

' s responsibilities, therefore, were extremely heavy 
id at the moment were not being shared fully among 
1 the chemists and industrialists engaged in the 
idustry, 

He then dealt with the financial position of the 
j ociety and gave an account of the internal working 

i t the Society’s affairs; At present, owing to the 
eprcssion in the industry, the burden of carrying 
n the various societies to which chemists belong 
/as becoming intolerable, and steps were being taken 
to co-ordinate the work of -the socuities to prevent 
overlapping and to reduce expenses. As an instance, 
no mentioned the co-operation between the Society 
and the Chemical Society for the joint pnaluction 
of chemical abstracts. ' ■, 

The duty placed upc .ocieties of conveying 
scientific information to their members entailed a 
very considerable expense, and he thought that 
still further avenues might be explored which would 
load to a closer co-operation between the various 
societies and a diminution in the expenditure of each 
of them. 

The President then discussed the necessity of 
informing the general public of the work on which 
chemists were engaged, and the impossibility of 
building up a reputation without publicity. As 
an example of such work he instanced the British 
Empire Exhibition, the publication of “Chemistry 
in the XXth Century ’’ and its effects bn scientists in 
other countries, and to the pamphlets which had been 
prepared for the public giving some’information as 
to various branbbes bi^ chemical industiy. In con¬ 
clusion he stressed the point that chemical industry 
and chemical science were so brought together that 
it was impossible fta’ the industry to succeed without 
the chemists, and there would be no chemists unless 
the industry were there to find employment for them. 
After a full disbussion a very hearty Vote of thanks 
was accorded to the President for his address'. 


POTASH DEPOSITS IN SPAIN 

, According to A. Marin {Bol. Inst. Oeol. Eapana. 
[4,44), the potash basin in Catalonia is 26 miles long 
|by 9 to 10 nnlbs wide, and the> potash is found 
between 666 and 2624 feet, in depth like that of the 
Alsatian deposits. The thickness of the bed is about 
13 ft. and take 6| ft, as an average, exploratioil has. 
shown the presence of 268,000,000 t. of potMii 
(K,0) at workable depths, oquivaleiit to 2000 million ; 
.'Baits, / V 


CORRESPONDENCE 

A PATERNAL OPINION 

Sir,— You will, I believe, admit my right to assume 
something of a paternal attitude towards you. Let 
us come to the point at once and see page 1083 of 
your last issue—“ racy ’’ or “ funny ” eititorials and 
too much blocking of the traffic by the triumphal 
car of Antimony. There are some in the West llidiiig 
of Yorkshire and elsewhere who do not like it; they 
accept jokes “ wi’ deeficulty ’’ and ^irefer a lorry 
load of oil of vitriol to imaginary mediicval chariots. 

I have been watching you, not without some 
anxiety, treading a very hazardous path. It is only 
a convention—and a very dreary one.—that a weekly 
• professional or trade paper should be all solid phase 
pudding. It is all part of the griiuncss of the desk 
and factory world—grind, grind, grind, and then 
for refreshment of spirit, off elsewhere and another 
kind of racincss than yours—rather pinker. 

I confess that I was at first against you ; I thought 
you were ovmrdoing it. People need gentle leading. 
But I have felt no quarrel with your Editorials on 
the ground of their being light-minded. I will not 
send you to the hatter by sayuig how veil I think of 
■them! Your chief mistake is in dropping so easily— 
not it la Silas Wegg into poetry (others are getting 
that habit, and I have, no objection)—but into 
Latin. I don’t quarrel with the Latin ; it is good 
to let people see the aptness of the Bonians and the 
conciseness of their speech ; but when you quote 
Latin you should do as Addison and his friends did 
in the Spectator —give the best English version in a 
footnote. It is an affront in these days to fling 
Latin about as if it were current coin. 

As for your historical, political, economic and 
other allusiveness, go on as you are doing—carefully. 
You have, however, committed one grave offence. 
In your last editorial you put that it was said of 
Lockyer that " he sometimes forgot that ho was the 
editor and not the creator of Nature.” No, no, no, 
that was never said. I know no adequate Latin 
quotation for your offence. But there is something 
in Urdu that ■will appeal c^qually to you and your 
readers umh turn se koAta Hat ki rmri zaban men mujh 
se bolo. What happened was this: someone said 
■to Lockyer, “ remember you are the editor—^not the 
authoi>—of Nature.” And, by the way, Natun 
us^ to print comic verse by Sylvester, and I believe 
no one was a penny the worse. 

The great danger to a really well-educated man 
is that, he will offend by exactly that which would 
most please his equals—the assumption that they 
are gt least as well-educated. Now, it has been 
hinted lately, that the education of , the modern 
cheiiiist 'is'not always perfect in its comprehensive¬ 
ness. Care, therefore, is needed. NeVor mind a few 
grim faces, but—oh 1 that Lockyer lapse 1—I am, 
'■Sir,'&o,,S. , 

■ THEORY OF SUBSTITUTION iN AROMATIC 

jiv w COMPOUNDS 

road in your issue of October 24 (p. 1057) 
tte following statement, attributed to l)r. B- 
Flftrscheim, in the report of a discussion during 
the. induced polarity rule was considered : 
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“The theory assumed that when oxygen anp 
nitrogen are both present, the former is the negative 
key atom.” 

Three months ago I had to correct Prof. Ingold on 
the same point (this vol., p. 769). The original 
memoir (Mem. Manch. Lit. and Phil. Soc., 1920, 64, 
111, u) does not a<lmit of any misunderstanding on 
this matter, and it may therefore be gathered that 
Dr. Pltirscheim is not conversant with the “ theory ” 
which he criticises nor, a fortiori, with its possible 
applications. 

Those who prefer Werner’s theory of the distribu¬ 
tion of valencies in carboxylic acids to Thiele's theory, 
and others who desire support for the view that para- 
bonds are present in aromatic amines and phenols, 
will doubtless find Dr. Pliirscheim’s theory acceptable. 
Others, who, like myself, consider Werner’s car¬ 
boxylic theory whoUy at variance with the facts, m- 
cluding what we know of the very process it was 
devised to explain, will continue to think that Dt.‘ 
Flurscheim’s theory is untenable, while gratefully 
acknowledging many invaluable suggestions which he 
made in coiustructing it.—1 am. Sir, &e., 

The University, Manchester AiiTiiUR Lapwobth 

NITROGEN FIXATION BY GREEN PLANTS 

Sir,—1 was interested to read your editorial on 
the fixation of elementary nitrogen by green plants. 
But—“ honour to whom honour is due ”—this 
subject was studied carefully by Mr. Thos. Jamieson, 
P.I.e. (late lecturer in Agriculture at Aberdeen 
University). The results of his researches and his 
opinions on this subject were met with such derision 
by his agricultural contemporaries that latterly he 
was forced to live the life of a recluse and, may I say, 
a heretic. His little book on “ History of the Progress 
of Agricultural Soierje in Great Britain ” (C. and R. 
Anderson, Edinburgh) is worth reading not only 
by those interested in this subject, but also by our 
younger chemists, particularly his remarks on the 
“ retarding influence on progress of dogma and 
authority.” 

Jamieson’s conclusions were confirmed by Zemplen 
and Roth (in Hungary) and PoUacci and Mameli 
(in Italy). Now comes fresh confirmation as noted 
in your Atonal. 

Personally I hgvo never needed much convincing 
on this subject, as from a considerable experience of 
field geology 1 found trees of considerable dimensions 
gromng fropi solid igneous rocks—not in cracks or 
crevices, but in rocks devoid of soil. The only obvious 
source of the nitrogen in such circumstances is the 
atmosphere. 

In the case of trees there is a possibility that bac¬ 
teria may play some part in fixing the nitrogen, as I 
have observed bacteria in the healthy living cells of 
many leaves.—I am. Sir, etc.. 

Queen’s Cross, Aberdeen Jambs Steachan 


PERSONAL AND OTHER ITEMS 

Prince Arthur of Connaught will open the Ramsay 
Laboratory of Chemical Engineering at University 
College, London, on November 12 at 6 p.m. 


Dr. P. S. Fowweather, M.Sc., F.I.C., has been 
appointed to the now lectureship in chemical 
pathology in the University of Leeds. 

At the recent election of office-bearers of the Royal 
Society of Edinburgh, Principal J. C. Irvine waj- 
elected a vice-president. Dr. A. Lauder a secret— 
and Professor Sir James Walker a councillor. 

.Dr. H. M. Tory, President of the University 
Alberta, will become permanent chairman of 
Research Council of Canada. 

Major J. Price, M.C., has been elected president' 
Price Bros., Ltd., succeeding his father, the late S| 
William Price. -- ■ 

Mr. M. L. Davies, of Toronto, has been elected 
president of the Standard Chemical Co., Ltd., of 
Canada. 

Mr. G. Scott Robertson has been appointi, 
professor of agricultural chemistry, in Queemsr 
University, Belfast. 

The Institution of Electrical Engineers has given 
1(X) guineas to the C indish Laboratory at Cam¬ 
bridge, as a raari Vpreciation of the electrical 
researches carried; !re by Sir Joseph Thomson, 

Sir Ernest Rutnertord, and other CamLidgo 
physicists. 

The Royal Institute of Scientific Industrial 
Research of Sweden has awarded its gold medal 
of the fiint class to Johannes Ruths, D.Sc., for 
his invention of the steam accumulator which 
equalises intermittent load on boilers in factories 
and power plants thus seeming greater facility im, 
working and sub.stantial ocoixjmios in miming costs. 

The late Sir Samuel Turner, of Turner Brothers 
Asbestos Co., Ltd., left estate of the gross value of 
£496,644, with net personalty £4f)0,796. 

The late Mr. .Tohn Allen, chainnan of Frederick 
Allen and Sons (Poplar), .Ltd., chemical manufac¬ 
turers, left £1.7,389. 

The death is announced of O. H. Stoudol, a partn' 
of the firm of Kraft and Steudel, Dresden, maiA ' 
focturers of photographic papers. \ 

The late Prof. Sir W. Bayliss, F.R.S., left e.state or 
the gross value of £102,387, with net personalty' 
£86,274. 


Nitrogen Fixation at Niagara 
It is reported that operation of the Casale proces.. 
for fixing nitrogen by the Hooker Electro-chemical 
Co. at Niagara Falls is proving very successfiJ 
and plans are under consideration for doubling \ 
capacity of the plant. 

Proposed German Dye Amalgamation 
It is reported that negotiations are in progress 
for the amalgamation of all the German dye factories 
to form one largo company in ilacc of the looser 
union provided by the Interessen-gemienschaft. 
This movement is said to have been induced 
by the attempts of the French and Unitini 
States dye manufacturers toi Ame to terms with 
the Swiss industry. is also rumoured that 
the French Compagnie Nationale des Produits 
Chimiques may come to terms w.’.th the Swiss makers. 
One step towards the German amalgamation has 
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already been made by the pooling of German dye 
agencies in Japan. It is now proposed to budd 
up one selling organisation for the whole world and 
to “ go in for greater specialisation,” whilst reducing 
manufacturing costs. 

First Forecast of the Indigo Crop of British India 

From reports received from provinces which con¬ 
tain about 85 per cent, of the total area under indigo 
in India, the total area sown is estimated at 98,100 
acres, which is 40 per cent, below the corresponding 
estimate of last year. The total yield of dye is 
estimated at 17,2W owt., as compand with 30,4<X) 
cwt. last year or a decrease of 43 per cent. The 
weather has not been favourable, and the present 
condition of the crop, on the whole, is reported to be 
only fair.— (Ind. Tr. J., Oct 16, 1924.) 

Electrical Precipitation 

On October 30, Sir Olivet Lodge delivered the 
seventh of the lectures on the relation of physics to 
industry which have been arranged by the Institute 
of Physics, the ^ ''“ct being “ .Electrical Precipi¬ 
tation.” Ofthetwc-: ds of electrical precipitation, 
natural and artificial. Sir Oliver Lodge first dealt 
with the latter, which began with his work in 1884 
on the electrical deposition of smoke or steam. 
This work had been applied on a large scale by the 
lecturer’s sons in this country, and Dr. Cottrell 
in the United States to the recovery of metallic 
fume and the purification of blast-furnace gas. 
Over 200 plants of this typo were now installed and 
very large amounts of solid matter were collected 
in some of them. Natoal electrical precipitation 
was described as the process by which clouds turn 
into rain, a subject which was treated at length. 
All-Australian Exhibition of Manufactures 

Although the bulk of Australia’s wealth is derived 
from her primary products, her secondary industries 
cover a very wide range, a fact which was made 
evident by the All-Australian Exhibition of Manu¬ 
factures which was ojjcned on September 13, showing 
the wide range and diversity of Australian manu¬ 
factures. Machinery, furniture, textiles, electrical 
apparatus, cameras, boots and shoes, motor tyres 
and rubber goods, matches, cooking-stoves, chemicals, 
articles made from copper, brass and aluminium— 
all made in Australia—were displayed, and in most 
cases the manufacturers showed not only their 
finished products, but also the manner in which they 
were made. There are over 18,023 factories in 
Australia, employing, in all, 395,426 hanik. Salaries 
and wages paid last year amounted to £.71,133,000, 
light and fuel cost £8,669,000, and materials cost 
£186,082,000, leaving a margin of £60,621,000 for 
miscellaneous expenses and profits, making a total 
of £326,497,000. The total output 10 years ago was 
valued at only £161,600,000—less than half the 
value to-day. 

Diseases of Pitch and Tar Workers 

The Home Office, Factory Department, has issued 
a leaflet (Form 1782) relating to epitheliomatous 
ulceration as affecting pitch and tar workers and 
advising that such workers should seek attention 
at once when small warts or ulcers develop on the 
skin. 


COMPANY NEWS 

LANGDALE'S CHEMICAL MANURE CO., LTD. 

According to the report., the profit for the year 
ended June 30, 1924, was £2,825, to which is to be 
added the balance brought forward from last year 
of £110 83. Id., making a total of £2,936. It is 
proposed to pay a dividend of 21 per cent, (loss income 
tax), which amounts to £2,725, leaving a balance to 
be carried forward of £210 17s. 3d. During the year 
it has been necessary to decline many orders which, 
owing to reduced prices consequent upon inereasiid 
severity of foreign competition, would have involved 
heavy loss, and the outputof manures has consequently 
been reduced. 'The coming season appears a little 
more hopeful as prices have been increased abroad. 
The demand for sulphuric acid has been heavily 
curtailed by the closing down of many coke ovens 
in the district, wliieh it is feared will continue until 
there is improvement in the (mal and iron industries. 

SANTIAGO NITRATE CO., LTD. 

The gross profit for the year ended June 30 was 
£17,637 (against £20,019 in 1922-23), and the net 
profit £12,420 (against £12,092), to which is added 
the balance of £10,190 brought in. A dividend of 
7^ per cent., less tax, is to be paid, leaving £10,616 
to be carried forward. The “ olicina ” was reo}ieued 
on April 15, and it is .stated that there will be no 
difficulty in producing all the nitrate ncces.sary to 
meet its proportion of any sales the producers’ 
association may make. 

HART ACCUMULATOR CO. 

An interim dividend of 5 ))er cent, on the ordinary 
shares has been declared. An interim of 5 per cent, 
in respect of 1923 was paid early this year. 

CASTNER-KELLNER ALKAU CO. 

The accounts for the year to September 30 show a 
profit of £288,052, compared with £263,188 lost year. 
To this amount should be added £36,.331 brought 
forward, making a total of £324,383, from which 
should be deducted debenture interest £7297 and 
interim dividend £80,000, leaving a balance of 
£237,086, out of which a final dividend of 14 per cent, 
is proposed, making 22 per cent, for the year (against 
20 per cent.). 'The aura of £75,000 is again to be 
carried to the suspense account, leaving £22,087 to go 
to ne.xt account. 

The Antofagaahi Nitrate Co., Ltd., has published 
the prospectus of an issue of £400,000 7 per cent, 
second mortgage debenture stock, which wiU be 
secured by a specific mortgage in favour of the Law 
Debenture Corporation to rank immediately after 
the existing 6^ per cent, first mortgage debentures. 

The, Antjlo-Chilian Nitrate. Co., Ltd., has declared 
an interim dividend of 2s. per preference share and 
2s. per ordinary share, or 10 per cent, in each case, 
loss tax. Last year the interim dividend on the 
ordinary shares was 5 per cent., tax free. 
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MARKET REPORT 

Thi« Market Report ii coznpOed from speoUl information 
received from the Manufacturers oonceroed. 

Vtdta§ otherwiae stated the prices quoted bdow cover fair 
quantities net and naked at seliers' works, 

GENERAL HEAVY CHEMICALS 
Acatic Acid, 40% teob. -. £23 lOa, per ton. 

Acid, Boric, Commercial— 

Cryst. .. £45porton. 

Powder.. .. .. £47 per ton. 


Aoid Hydrochloric 


Acid Nitric 80® Tw. 


Acid Sulphuric 


Ammonia Alkali.. 


Bleaching Powder 


3e. 9d.^—Os. per carboy d/d., 
according to purity, strength 
and locality. 

£21 lOs-—£27 per ton makers’ 
works, according to district 
and quality. 

Average National prices f.o.r. 
makers’ works, with slight varia* 
iions up and down owing to 
local considerations : 140® Tw., 
Crude Acid, 66s. per ton. 108* 
Tw., Arsenical, £6 10s. per ton. 
168® Tw., Non-arsenical, £6 15s. 
per ton. 

£6 168. per ton, f.o.r. Special 
terms for contracts. 

Spot £11 d/d.; Contract £10 d/d. 
4 ton lots. 

£7 10a. per ton, pa^^kages extra. 


Bisulphite of Lime 
Borax, Oonimeroial— 

Orystal.£25 per ton. 

Powder. £26 per ton. 

(Packed in 2*owt. bags, carriage 
paid any station in Great 
Britain.) 

Calcium Chloride • • £5 17 b. 6d. per ton d/d. 

Copper Sulphate .. £26 per ton. 

Methylated Spirit 64 o.p.* 


Industrial 


Mineralised 


28.7d.—2s. lid. per gallon, accord* 
ing to quantity. 

3s. —48. per gallon, according 

to ^antity. 

) £38 per ton d/d. Normal bus!- 


Nickel Sulphate .. 

Nickel Ammon. Sulphate j ness. 

Potash Caustic ,. .. £30—£33 per ton. 


Potass. Bichromate 
Potass. Chlorate.. 
Salammcmiao 
Salt Cake.. 

Soda Caustic, solid 

. Soda Crystals 




Sod* Sulphide oono. 60/65 About: 
S<d. Sulphide oryet. .. £9 per i 
S(^ Sulphite, Pea QratuaMJ pet 



6|d. per lb. 

3d^~-4d. per lb. 

per ton d/d. 

3 lOe. per ton d/d. 

Ipot lots: delivered. £1617a. 6d. to 
'a. 6d. per ton, according to 
.h. IMa. leaa for contraote. 

10a. per ton ex railway 
or porte. 

Sod. Acetate 97/9%|U^P|^erton. 

Bod. Bicarbonate £10 10s. per ton, carr. paid. 

Sod. Bichromate.. .. 4{d.perlb. 

Sod. Bisulphite Powder 

80/62%.£17—£18 per ton, according to 

quantity, f.o.b., l.cwt. inm 
drums inoluded. 

Sod. Ohlorate .. . ?!SM. pj|t lb. 

Sod.^ittBto-fefd. 96% .. £i^A-^ 13 !<>■• per ton ex 
“ ol. Nominal. 

iOs. per ton d /d. 

.r. London, l*cwt. 


RUBBER CHEMICALS 

Antimony sulphide— 

Golden .. .. .. 6]|d.—Is. 2d. per lb., according to 

quality. 

Orunson , • ... Is. 4d.—Is. 6d. per lb., according 

to quality. 

Arsenic, Sulphide, Yellow Is. lid. per lb. 

Barytes .. .. .. £3 10s. to £6 158. per ton, accord* 

ing to quality. 

Cadmium Sulphide .. Ss. —4s. per lb., according to 

quantity. 

Carbon Bisulphide .. £30—£33 per ton, according to 
quantity. 

Carbon Black .. .. 7d.—7^d. per lb. ea wharf. 

Ckkrbon .Tetrachloride .. £60—£65 per ton, according to 
quantity, drums extra. 

Chromium Oxide, green.. la. 3d. per lb. 

r 6d.—9 Jd. per lb. Demand very 

Indiarubber Substitutes \ brisk. IMoes likely to r^ain 

White and Dark .. 1 steady owing to firmness of 

rapeseed oils. 

Lamp Black .. .. £48 per ton, barrels free. 

Lead Hypostdphite .. 7id. per lb. 

Lithopone, 80% .. .. £22 lOs. per ton. 

hCnerol Bub^r Hub* 

pron " .. .. .. £16 58. per ton f.o.r. London. 

Sulphur.£10—^£12 per ton, according to 

quality. 

Sulphur Precip. B.P. ., £47 lOs.—£62 lOs. per ton, ac* 
cording to quantity. 

Sulphur Chloride .. 4d. per lb., carboys extra. 

ThiooarbaniUde .. .. 28. per lb. 

VarmiUon, pale or deep .. 5s. Id. per lb. 

Zlno Sulphide .. .. 7id.—la. 8d. per lb., according to 

quality. 


WOOD DISTILLATION PRODUCTS 

There is a general feeling that tlio fall in price of acetates 
during the last few weeks has reached its limit. Th^ 
tendency is now to stiffen again. 

Acetate of Lime- 

Brown ..£11 lOs. per ton, and upwards. 

Grey . . .. .. £14 per ton; 

liquor .. .. .. Od. per gall. 32® Tw. 

Charcoal .. .. .. £7 Ss.—£9 per ton. according tg 

grade and locality. Demand 
quiet but price steady. 

Iron Liquor .. .. Is. 7d. per gall. 82® Tw. 

Is. 2d. 24® Tw. 

Bed Liquor .. .. lOd.—Is.pergalL 14/16® Tw. 

Wood Creosote .. .. 28. 9d. per gall. Unrefined. 

Wood Naphtha- 

Miscible .. .. 48. 9d. per gall. 60% O.P. 

Solvent ..68. per gall. 40% O.P. Firmer. 

Wood Tar .. .. £4—£6 per ton. Very quiet. 

Brown Sugar of l^ad .. £41 per ton. Steady markoL 


Acid Oarbolio— 
Crystals 
Crude fiO’s 


TAR PRODUCTS 


.. pep lb. Quiet. 

.. Is. 8d.—Is. lOd. per gall, ^rket 
flat. 

Aoid Cresylic, 97/99 .. 2s.—2a. Id. per gall. Demand 

steady; 

Pale 95% • * .. Is. 8d.—2s. per gall. Not much 

enquiry. 

Dark ,, • • .. Is. 8d.-^ls. lOd. per gall. Market 

dull. ■ 

Antbracene PMte 40% .. 4d. per unit per owt. Nominal 
price. No businees. 

Anthracene Oil— 

Strained .. .. 6|d.-~r7id. per gall. Sn^ demand 

. Unstr«dned- ^d. per ^Ij. . 













Var,1,\mr 

Bkuolo— 

Crude dS’e 

Standard Motor 

Pure .. 

Toluole—90% • • 

Pure 

Xylol-iioml. 

Pure •- 
Creosote— 

Croaylio 20/24% 

Middle Oil .. 
Heavy Oil 

Standard SpeoiScation 

Kaphtha— 

Solvent 90/160 . . 
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Naphthalene— 

Crystals and Flaked 

Pitch, medium soft 


7id.—Od. per gall, e* works in 
tank wagons. 

Is. lld.—ls. 3d. per gall, ex works 
in tank wagons. 

Is. Bid.^-ls. 7d. per galL ex 
works in tank wagons. 

Is. 6d.—Is. 8fl. per gall. More in. 
quiry. 

Is. 7d.—Is. 9d. pec gall. Small 
demand for home consumption. 
2s. Sd. per gall. 

8s. Sd. per gall. 

8d.—Sid. per gall. Little demand. 

S 6id,—6Jd. per gall., according to 
quality and distfict. Fair 
business passing. A little more 
demand for export in bulk. 

. Is. 3d.~ls. 4d. per goll. Demand 
good. 

Solvent 90/190 .. lid—Is. per gall. Fair inqui^, 

Local demand good. 

Naphthalene Crude— .. j. 

Cheaper in Yorkshire than Lancashire. Demand rather 
better. „ , 

Drained Creosote Salts £3—£5 per ton. Demand slightly 
better. 

Whizzwi or hot pressed £6—£0 per ton. Demand very 
poor. 

£12—£15 per ton, according to 
district. 

42b. 6d.—608. per ton according 
to district. Plenty of inquiry. 
Prospects brighter. 

Pyridine—90/100 .. 19s. per gall. Steady demand. 

Heavy .. Us.—12s. per gall. Market dull. 

INTERMEDIATES AND DYES 

Business in dyestuffs has Wn very well maintained this 

'"ho the following list of Intermediates delivered prices 
include packages except where otherwise stated. 

Acetic Anhydride 95% .. U. 7d. per lb. . ,,, 

AoidH.3s. lid. pet lb. 100% basis d/d. 

Acid Naphtliionio .. 28. 2d. per lb. 100% basis d/d. 
Acid Neville and Winther, 6s. 8d. per lb. 100% basis d/d, 
Acid SalioyUo, tech. .. Is. Id. per lb. Improved demand. 
Acid Sulphanilio .. 9d. pet lb. 100% basis d/d. 

AluminiuraChloride,anhyd.U. per lb. d/d. 

Aniline Oil .. .. 8d. per lb. naked at works. 

Aniline Salta .. .. SJd. per lb., naked at works. 

Antimony Pontachloride Is. per lb. d/d. 

3s. lid, per lb. 100% basis d/d, 

. Is. Id. per lb. 

, 4s. 3d. per lb. d/d. 

, 3s. per lb. 100% 1 
. 4d,—4Jd. per lb. Rather quiet. 

. 2s. Id.—2a. 3d. per lb. Demand 
mudorato. 

. 28. Id.—28. 3d. per lb. Demand 
moderate. 

. 3s. pot lb. 

. 2$. 6d. per lb. 100% basis. 

. £85 per ton. 

. 4s. 3d. per lb. d/d., packages 
ext.ra, returnable. 

. 2s. 2id. per lb. d/d. Dnima extra. 
. 28. 4tl. per lb. 100% basis d/d, 

. 28. 5d. per lb. d/d. 

, 9d.—lOd. per lb. naked at works. 

. £84 lOs. per ton d/d. 


Dinitrotoluehe—48/50“ 6 
60/68"C 

Diphenytamine .. 

Monoohlorbenzol.. 

^-Naphthol 

a,Naphthylamme 

^-Naphthylamina 

•n-Nitcaniiise 

p-NitoaniUne >. 

Nitrobenzene 

o-Nitroohlorbenzol 

Nitronaphthalene 

p-Nitrophenol .. 

p.Nitro‘ 0 -amido-phenol 

m-Phenylene Diamine 

p.Phenylene Diamine 

R.Salt .. .. 

Sodium Napbthionate 

e-Totuidine 

p-Toluidine 

m-Toluylene Diamine 


Benzidine Base' 

Benzyl CIBoride 96% 
p-Chlorphonol 
p-Chloroniline 
O'Cresol 19/31" C. 
m-Cresol 98/100 % 

p-Cresol 32/34° 0. 

Diohloraniline .. 
Dichloraniline S. Acid 
p-Dichlbrbenzol .. 
Diethylanilino .. 

Dimethylaniline .. 

G. Salt. 

o-Naphthol 
Dinitrobenzene .. 
Dinitrochlorbenzol 
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8d.—9d, per lb. naked at worlph 
Is. 2d. per lb. naked at works. 

2s. lOd. jierlb. d/d. 

. £63 per ton. 

. Is. per lb. d/d. 

Is. 3 id. per lb. d/d. 

4b. per lb. d/d. 

, 4b. 2Jd. per lb. d/d. 

, 28. 2|d. per lb. d/d. 

. Ojd.—3Jd. per lb. naked at works. 
, 28. lid. per lb. 100% basis d/d. 

. lOJd. per lb. d/d. 

. Is. 9d. per lb. 100% basis d/d. 

4s. 6d. per lb. 100% basis. 

. Ss. lOd, per lb. d/d. 

. 10s. 2d. per lb. 100% basis d/d. 

. 2s. 4d. per lb. 100% basis d/d. 

. 2b. 2d. per lb. 100% basis d/d. 

. lOd. per lb. 

, Ss, per lb. naked at works, 

. 3b. lOd. per lb. d/d. 


PHARMACEUTICAL AND PHOTOORAPHIC 
CHEMICALS 


. Acid, Acetic 80% B.P. 
Acid, Acetyl Salicylic 


Acid, 

Acid 


Boneoio B.P. 
Boric B.P. .. 


Acid, 

Acid, 

Acid, 

Acid 

Acid 

Acid, 


Camphoric.. 

Citric 

Gallic 

. Pyrogallic, Cryst. 
SaUcylic 
[, Tannic B.P. 


Acid, Tartaric 
Amidol ., 

Acetanilido 

Amidopyrin 
Ammon. Benzoate 

Ammon. Carbonate B.P 
Atropine Sulpliate 
Barbitone.. 

Benzonaphthol .. 
Biemuth Carbonate 
„ Citrate.. 

„ Salicylate 
„ Subnitrate 
Borax B.P. 


Bi-omidos . • 


Amiuonium 

.Ptktiwwium 
Sodium .. 
Calcium Lactoto .. 


£43—£45 per ton, ox wlmrf Lon¬ 
don, in ghiss conteinora. 

38.'Id.—38. 3d. per lb., according 
to quantity. Sales steady. 
Pi’ice 6rm, 

28. 6d. per lb. Clieaper. 

, Cryst. £61 per ton, Powder £65 
per ton. Carriage paid any 
station in Great Britain. 

. lOs.—Sls. per lb. 

la. 4d. per lb., 1 i*k! 1 6% for ton lots. 
Mnrlwt still week. 

. 28. 9d. i»or lb. for pure crystal in 
2 cwt. lots. 

. 6a. 9d. per lb. neaublimed quality 
8s. per lb. Market llrm. 

Is. 6d.—Is. 8d. per lb., according 
to quantity. Slightly finner. 

. 2s. lOd. jjcr lb. Forward quota¬ 
tions higher spot value likely to 
inoicnse. 

. Is. per lb., loss 5%. 

. 9s. per lb. d/d. 

. 2s. pe^r lb. for quantity. More 
enquiry. 

. 15s. iH'r lb. 

. 3b. 3d.-“38. Cd. per lb. according 
to quantity. 

£37 fier ton. 

. 12b. 6d. per oz. for English make. 

. 13s. !)d. fXT lb. iSlIghily lower. 
Quift .steady (lemaiid. 

. .58. 3d. pt^r lb. spot. 

. lOs. 6d.—12s. 6d. por lb. 

. 108.3d.—128.3d. „ 

. 9s.—11s. *, 

. 8s. 8d.—108. 8d. 

.. Crystal £29, Powder £30 por ton. 
Carriage paid any station in 
Great Britain. 

. Market oxcoodiiigly firm an<l prices 
advancing. Itnw materials 
flearor. Hritiali prices lower than 
foreign. 

,. Is. IM. per lb. 

,. Is. 9 lI. per lb. 

.. la. lOd. por lb. 

.. Is. 7d.- -28. per lb., according to 
quantity. l*’air demand and 
steady market. 
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Chloral Hydrato .. 
Chlorofonn 

Formaldobydo 

Glycerophosphates— 
Calcium, solubto 
oilrate free .. 
QlycerophoBphates— 
Iron 

Magnesium 
Potaasium, 60% 
Sodium, 50% ., 


.. 48, |>er lb. Slightly easier. 

.. 28. Od. per lb. for cwt. lots. Price 
advanced by 6d. per lb. 

.. £48-—£40 |)er ton in barrels, ox 
wharf London. 

Fair business passing. 

and 

.. 78. por lb. 

.. 8s. Od. per Ib. 

,. fis. j>or lb. 

.. 3s. Od. per lb. 

.. 28. dd. „ 


Guaiacol Carbonate .. 10s. per lb. 

Hexainino .. .. 38. per lb. Forward prices higher. 

Homatropine Hydrobro- SOs. per oz. 
mide 

Hydraatine hy'lrochlor ,. EngUsli make offered, 1209. per oz. 
Hypophosphites— 

Calcium .. .. 3a. Cd. per lb., for 28-lb. lots. 

Potassium .. .. 4s. Id. por Ib. 

Sodium .. ..48. ,, 

Iron. Ammon. Citrate 2s. Id.—2s. 5d. per Ib. 

B.P. 


Magnesium Carbonate—> 

Light Commercial .. £36 per ton uet. 

Magnesium Oxide— 

Light Commercial .. £76 per ton, less 21%. 

Heavy Commercial .. £25 per ton, less 2^%. 

Heavy Pure .. .. 2a.—^28. 3d. per lb., according to 

quantity. Steady market. 

Menthol—> 


A.B.K. recryst, B.P. 
Synthetic 


Mercurials 
Bed oxide 
Corrosive sublimate 
Wliite precip. .. 
Calomel 

Methyl Salicylate 

Methyl Sulphonal 
Metol 

Paraformaldehyde 

Paraldehyde 


Pheiiacetiii .. 
Ph«nR7x)ne 
Pbenolplithalein .. 


623. 6d. per lb. Market much 
firmer. 

203.—35«. per lb., according to 
q\iantity. English make. In- 
orea.9ing demand. 

Market very qtuet. 

5a. 3d.—5s. 4d. per lb. 

3s. 6<i.—38. 7d. „ 

48. 7d.—4 r. 8d. ,, 

38. Ud.—4s. 

Is. Ikl.- 2«. per lb. Seasonal in- 
(•reaH(< in demand. 

248. per lb. Slightly weaker. 

1 Is. per lb. British make. 

2s. 8d. per lb. for B.P. quality. 

Is. 4^(1.—Is. ♦kJ. per lb. in free 
bottles and cases. Supplies 
plentiful. 

5a. 8d. ix>r lb. 

08. lOd. per lb. 

59. 9d. per lb. Supply exceeds 
demand. 


Potasa. Bitartrote— 
99/100% (Cream of 
Tartar) 

Potass. Citrate .. 

Potass. Fcrricyanide 
Potasa. Iodide 


Potass. Metahiaulphite 
angauato 
Quininoi sic 



Boson 
Sacchs; 

Salol 
Silver Protoinate.. 


848. por cwt., less 2i% for ton 
lots. 

Is. 10d.-“2B. 2d. per lb. 

Is. 9d, per lb. Chliet. 

16a. 8d.—17s. 6d. per lb., accord¬ 
ing to quantity. Steady mar¬ 
ket. 

per lb., 1-owt. ke^ included, 
F.o.r. London. 

74d, per lb. spot. Forward 
prices higher. 

2a. 3d.—28. 4<1. per oz., in 100 o*. 
tins. Steady market. 

5s. tkl. per lb. 

638. per lb., in 50-lb. lota. 

3s. 9d. per lb. for cwt. lots. 

9a. per lb. for satisfactory product, 
light in colour. 


Sod. Benzoate, B.P. .. 2e. 6d. per lb. Supplies of good 
quality now available. 

Sod. Citrate, B.P.C., 1923 is. lid,—28. 2d. per lb., according 
to quantity. 

Sod. Hyposulphite- 

Photographic .. .. £18—£15 per ton, according to 

quantity, d/d. consignee's sta¬ 
tion in 1-owt. kegs. 

Sod. MetAbisulphito cryat. 378. 6d.--r0Os. per cwt. nett cash. 

according to quantity. 

Sod. Nitroprugside .. lOs. per lb. 

Sod, Potass. Tartrate 

(Rochelle Salt) .. 768.—828. 0d. per cwt., according 
to quantity. Quiet market,^ 

Sod. Salicylate .. .. Fair demand. Powder 28.—28. 3d. 

per lb. .Crystal at 28. 2d.— 
2s. 6d. per lb. Flake 2s. 6d. 
per Ib. 

Sod. Sulphide— 

Pure roeryst.lOd.—U. 2d. per lb. 

Sod. Sulphite, anhydrous £27 lOs. per ton, minimum 5-ton 
lots, increasing according to 
quantity, 1-cwt. kegs included. 

Sulphonal .. .. 156. 6d. per lb. Little demand. 

Thymol .. .. .. 16s. per lb. 


PERFUMERY CHEMICALS 


Acotophenono 
Aubopine .. 

Amyl Acetate 
Amyl Butyrate 
Amyl Salicylate .. 


128. per lb. 
158. 3d. 

2s. Od. 

6s. 9d. 

38. 3d. 


Anethol (M.P. 21/22* C.) 4s. 6d. 
Benzyl Acetate from Chlo¬ 
rine-free Benzyl Alcohol 28. Od. 
Benzyl Alcohol free from 
Chlorine 

Benzaldohyde free from 
Chlorine 

Benzyl Benzoate.. 

Cinnamic Aldehyde— 

Natural.. 

Coumarin 
Citronellol 
Oitral 

Ethyl Cinnamate 
Ethyl Phthalate .. 

Eugenol .. .. .. 10 b. 

Gerfmiol (Palraaroea) .. 33a. 6d. 
Qeraniol .. 

Heliotropine 
Iso Eugenol 
Lioalol ex Bois de Hose 
Linalyl Acetate .. 

Methyl Anthranilate 
Methyl Benzoate.. 

Musk Ainbrette .. 

Musk Xylol 
Nerolin .. ■. .. 48. 9d. 

Phenyl Ethyl Acetate .. 15s. 
Phenyl Ethyl Alcohol .. 16s. 
Rhodinol .. .. .. 65s. 

Safrol -. .. .. Is. lOd. 

Terpineol .» .. .. 28. 4d. 

Vaiiiliin .. .. .. 26s. 6d. 


2b. 9d. 

38. 6d. 
38. 6d. 

188. 9d. 
19a. 6d. 
178. 

8s. 

128. 6d. 
3a. 3d. 


Us. 6d.- 
6s. 9d. 
16s. 

26s. 

26b. 

9s. Od. 

58. 

50s. 

138. 6d. 


IBs. 6d, per lb. 


Dearer. 


ESSENTIAL OILS 
Almond Oil, Foreign 
S.P.A, ., .. .. 16b. 6d. per lb. 

Anise Oil .. .. .. 28. lOd. per Ib. Dearer. 

Bergamot Oil .. .. Ifis. 6d. per lb. 

Bourbon Geranium Oil .. 33s. 6d. por lb. 

Camphor Oil .. .. 66s. per cwt, 

Oknanga Oil Java .. lOs. per lb. 
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OMiOa Oil, 80/85% Warper lb. 

Cinnamon Oil, .. 8^. per oz. 

Citronella Oil— 

Java 86/90% .. .. Os. lOJd. >, Again doaror. 

Ceylon.Sa. 8d. per lb. Dearer. 

Clove Oil .. .. ,. 8a. per lb. Dearer. 

Kuoalyptua Oil 70/75%.. 28. 3d. per lb. 

Lavender Oil— 

Pronch 38/40% Esters 32 b. 6d. per lb. 

Lemon Oil .. .. 3a. 2d. por lb. 

Lomongraaa Oil .. .. 48. 6d. per lb. 

Orange Oil, Sweet .. lU. per lb. 

Otto of Rose Oil— 

Bulgarian .. .. 408 por 0 Z| 

Anatolian .. .. IBs. per oz. 

FaUnaRoaaOU . . ... lOa. 6d. per lb. 

Peppermint Oil— 

English.70s. per lb. 

Petitgrain Oil .. .. 9a. (id. per lb. Dearer. 

Sandal Wood Oil— 

Mysore.26e. 7d. por lb. 

Australian .. .. 18s. Od. per lb. 


PATENT LIST 

Tho dates glvem to this list are, In tbs oss« o( AppUcatloiu for Patents 
those of applluatious. sod In the case of Complete Speolfioations aooe^d 
those o' Ofhdal journais In vhlch the aoceptanoe Is anoouuc^. <^m- 
plete ' Jticatioiis thus advertised aa acoeptoa are oiten to Inspection at 
the mt Office Immediately, and to opposition bvforv l>oc. 20tti; tlioy are 
0 " A) at Is. each at the Patent Office, Sale Branch, Quality Court, 
icery Lane, Itondon, W.0.2, on Nov. I3ib. 

..—Applications 

Campbell. Filters or separators. 26,407. Oct. 25. 

Craig, an<l Spence and Sons. 26,000. See VI1. 
Dickinson. Grinding-machine. 26,304. Oct. 24. 

Jackson. Apparatus for straining liquids. 25,342. Oct. 24. 
Kelly. Acid-proof etc. containers. 25,271. (hrt. 23. 

Morris. Pulverising or emulsifying apparatus. 24,875. 
Oct. 20. 

Portham. Centrifugal separators etc. 25,365. Oct. 24. 
Silica Gel Corj>orati<m. Refrigeration. 26,444. Oct. 26. 
(U.S., 20.11.2.3.) 

Sue. Btmurh'ov ot Bergeron. Filtom. 26,453. Got. 26. 
(Fr., 20.11.23.) ’ 

Soc. doB Appareils Mangoiideaux. 25,455. See V. 
iSne. TAir Liqnida, Soc. Anon, pour I’Etudo et TEicploita- 
tion <los Procodos G. Claude. Separation by liquefaction of 
coMiplox gaseoiJB mixtures. 26,028. Oct. 21. (Fr., 7.8.24.) 

Sue. rAuxiliaii-o des Chemins de Fer et do I’lndustrie. 
Pumps for liquid-s at high tojuporaturo. 25,282. Oct. 23. 
(Fr., 3.11.23.) 

Spencer, Chapman and Messel, Ltd., and Liebert. Manu¬ 
facture and manipulation of colloidal substances etc. 24,902. 
Oct. 20. 

I. —Complete Specifications Accepted 

16,1.5o and 16,150 (1923). I’eaie and Pcale. Separating 
matcrial.s of dilToront 8}xM:ili<5 gravities. (223,279 and 223,280.) 

20,280(1923). Ferns, Sfcopley, and Harrison. Adjustable 
centrifugal muchino for emulsifying. (223,347.) 

II. —Applicatlons 

Cloinm, Selimidt and Gos. f. Chom. Produktion. Pi-occfts 
for making Inghly-uctive ehareottl in grains. 25,138, Oct. 22. 

Dulhold. Production of gas from {K>wdei'o<i carbonaceous 
-matter. 2.5,071, Oct. 21. 

Kraitschior. Fuels for irvtemal-coinbustion engines. 24,880. 
Oc.t. 20. (Ger., 18.10.23.) 

Malbay. S<;mi-water-gas producer plants. 24,933. Oct. 20. 
(Fr., 9.11.23.) 

Michalski. Converting coal into gas. 24,929. Oct. 20. 
(Ger., 17.12,23.) 

Roux. Treatment of peat etc. 26,426. Oct. 26. (Fr., 
26.10.23.) 


Am INDUSTRY 

Sheonnan. Destructive distillation of bones ©to. 25,338. 
Oot. 24. 

Soc. dos Apixiruils Mag<jndoaux. 26,456. See V. 

Soc. TAir Liquid©, Soo. Anon, pour T Etude et rExploila- 
tion des Prf)c6d6s G. Chiudo. IVotluotinn of coke. 24,926, 
Oot. 20. (Fr., 0.7.24.) 

Soo. I’Air Liquid©, Soo. Anon, pour rEt\id<.< ul I’ Exploitation 
des ProcM^s G. Claude. 26,209. See Vll. 

Spencer, Gas purifiers. 25,098. Oct. 22. 

I!.—Compicle Spzclflcafloni Accepted 

18,412 (1923). Elootrioal Improvements, Ltd., atel Weeks. 
Fuel distillation. (223,297.) 

18,461 (1923). Laiug an<l Nielson. Heat tit^atiiuert of 
solid carbomwjeoiiH mak'rials, and tho manufactmti of 
briquettes. {223,.‘102.) 

18,681) (1923). British Thomson-Houston Co., Ltd. See 
XI, 

20,082 (1923). Curtics. Fuel for tho firing of bricks and 
other purposes. (223,345.) 

21,492 (1923). Lamplougli and Lainplough. Production 
of explosive or combustibb goBoous-inixtures. (223,356.) 
23,030 (1923). Stewart. .SV^ XXllI. 

24,032 (1923). Merz and Mclxfllan and Weeks, Low- 
tomparatxm) fuel distillation. (223,387.) 

5750(1924). Govafi. Bitumifwuis solution, (223,480.) 

6017 (1924). L’Air Liquid©, See. Anon, pour I'Etude et 
TExpIoitation des Proc«^dcs Claude, 'rreatinonfc of illu¬ 
minating or coke-oven gases and the like prior to partial 
liquefaction for the sopuratioii of their constituents. (223,489.) 

7979 (1924). Bran. Manufacture of fuel briquottos. 

(214,229.) 

III. —Applications 

Cox and McDermott. Purification of benzol etc. 25,038. 
Oct. 21, 

Jackson (Warren). 26,160. See IX. 

IV. —Applications 

Britisli DyostuffR Corporation, Ltd., and Savuidors. Manu- 
facturt^ of intermediato compounds and azo dyestuffs. 25,069. 
Oct. 21. 

Britiab Dye.stuff8 C.kuq)oratiou, Ltd., Goodwin and Saundora. 
Monufttcturo of azo dyoB. 26,152. Oct. 22, 

ScottUh Dyes, Ltd., Thomas, and Thompson. Manufac¬ 
ture of dyestuffs etc. 25,033. Oct. 21. 

So('. of Chemical Industry in Basle. Manufacd-ure of con- 
do]\Bation products of the antlu^uinone eeries. 24,954. 
Oct. 20. (Switz., 26.10.23.) 

IV. ^Complete Specifications Accepted 

20,730 (1023). Kallo and Co. Akt.-Gos, l?roduction of vat 
colouring-matters. (207,553.) 

6441 (1924). Durand and Hug^ienin Akt.-Ges. Mamifac- 
turo of new mordant dyestulTa. (223,481.) 

V. —Applications 

Cuprum Soo. Anon. Apparatus for spinning artificial silk. 
26,469. Oot. 2.5. (Switz., 26.1 i.23.) 

I)royfu8. Manufmituro of ceilulosio products. 26,402. 
25,403. Oct. 25. 

Grewiii. Manufacture of paper. 25,367. Oct. 24. (Sweden, 
24.10.23.) 

Keys and S(. Aiino's Board Mill Co. Apparatus for re¬ 
moving liqtiids from paper pulp etc. 25,289. ()et. 23. 

Jackson (SevoiTi Mills Co.). Tmuting wool. 24,922. Oct. 20. 
LongweU. 25,275. See XVIII. 

Oberlander. Manufacture of artificial .silk. 25,060. O^t. 21. 
Soo,. des .Vpparoils Magondoaux. Maimfitoture of granular 
(cellulose and its application for storage of exjfiosivo gases etc, 
25,455. Oot. 25. (Fr., 20.U.23.) 

V. —Complete Specification Accepted 

23,240 (1923). Vereinigt© Glanzstoff-Fabriken Akt.-Ges; 

Wot king up coiluloso sludge. (204,322.) 

VI. —Application 

Luinb (tJlcKlner). Dyeiug-macliines. 25,330. Oct. 24. 
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VI. —Complete Specificstlons Accepted 

21,078 (192;i). Hoo. (if Chemical Industry in Basle. Pro¬ 
cess for [iroducinx fast lints on the fibre. (202,084.) 

11.05.') (1024). Urunucr, Mond and Co., Ltd. Process of 
making ammonia l)y catalysis. (215,780.) 

VII. —Applicationj 

Bredig and Kind. Production of hydrocyanic acid. 25,100. 
Oct. 22. 

Craig and 8ponco and Sons. 'J'roatment of aluminous 
materials for filtering etc. media. 25,000. Oct. 22. 

Dcutsclio Gold- uiid .Sillmr-Schoidcsnstalt vorm. Roessler. 
Manufacture of liydrogcn cyamdo. 2,5,147. Oct. 22. 

Fabriquo Natioiialo de Produits Chimiques et d’Explosifs- 
Anciens Etablisscmcnts Ghiriigonlt ot Delattro Soc. Anon. 
Manufactuie of ammonia and ammonia compounds from 
cyanamidcH. 2.5,148. Oct. 22. (Belgimn, 23.10.2.S.) 

Harper and Williams. Production of ammonia. 25,204. 
Oct. 23. 

Jolmson (Viscose Co.). Apparatus for separating caustio 
hydroxides from solutions etc. 25,290. Oct. 23. 

Neill. Production of feme oxido oto. 25,382. Oct, 24, 
Soc. dos Mines do Potasse d’Alsaco, Amdiie, Max, JoMph, 
Else, Theodore, Prince Kugdno, Fernand (Autrefois Reiohs- 
land), Anna, Marie, ct Mario-l-ouiso. Manufacture of mag- 
neshun sulphate. 25,424. Oct. 25, (Fr., 29.10.23.) 

Soo. I’Air Uquide, Soc. Anon, pom' I’Etude et I’Exploita- 
tion des Proe5d(% G. Claude. Extraction of hydrogen from 
gaseous mixtures. 25,200. Oct. 23. (B'r., 8.3.24.) 

VII.—Cnmplete Specifications Accepted 

15,237 (1923). Marks (Cobb Electro Reduction Corpora¬ 
tion of Canada. Ltd.). SVe X. 

19,735 (1023). “Allcliomin ” Allgem. Chom. Industrie 
Akt.-Gcs., and Jahoda. Production of phosphorescent 
zino sulphide. (201,022.) 

1180 (1024). Seth. See X. 

IX.—Applications 

Airoy. Mamifactui-o and use of building etc. materials. 
24,073^ 25,190. Oct. 21 and 23. 

Burley. Mamifuctnro ot cement and kilns therefor. 25,171. 
Oot. 22. 

Jackson (Warren). Mamifacturo of bituminous com¬ 
positions. 25,100. Oct. 22. 

Rigby. Mauufaeturo of foment. 25,102, Oct, 22. 

IX. —Complete Specification Accepted 

20,082 (1023). Curtios. Sec 11. 

X. —Applications 

Rurgc.ss and Vautin. Ferro alloys. 25,383. Oct. 24. 
Kidd. Furnaces for heat treatment of metals. 24,995. 
Oct. 21. 

Murks (GlockcastahbverUo .Akt.-Ocs. voric. R. Lindcnbcrg). 
btccl alloy for j)ormaacnt jnagnets. 25,280. Oot. 23. 

X. —Complete Specifications Accepted 

15,237 (1023). .Marks (Cobb Electro Reduction Corpora¬ 
tion of Canada, Ltd.). Volatilising and o.xidising mineral.^. 
(22,3.271.) 

1180 (1924). S(.!th. Process for obtaining vanadium 

compounds or vanadium from i>ig-iron containing viiimdium. 

( 211 , 111 .) 

28.57 (1924). Cornelius. Electric fnrnoco for welding, 
tcmpciing, l)iirni)ig, or for lieating for other purposes. 
(211,402.) 

XI—Applications 

Darby, Wilde, and Oldham, and Son. Galvanic batteries. 
24,041. Oct. 20. 

Electric Furnace Co.. Ltd., and Taylor. Electric resistance 
furna(!cs, 

Kalil and KutgerswerUe .4.-0. Impregnating medium for 
oioctrodea. 24,046. Oct. 20, 

XI. —Complete Specifications Accepted 

18,580 (1923). British Thomsoii Honston Co., Ltd. Eloo- 
trodes having a high-cloclron omiasivity. (201,(K)0.) 

2867 (1024)., Cornelius. See X. 


XII. —Applications 

McNiooll. Treatment of crude oottou oila etc. 25^310. 
Oct. 24. 

Shearman. Refining fata, oils, etc. 25,337. Oot. 24. 
Sizer. Extraction of oil from seeds etc. 25,200. Oct. 23. 
Sizer. Extraction of oil from oil-bearing substances. 
25,421. Oot. 26. 

XIII. —Application 

Lorenz. Manufacture of wax-colour binding-means. 
25,049. Oct. 21. (Austria, 23.11.23.) 

XIII. —Complete Specification Accepted 

17,063 (1923). Soc. Italiana E. de-AngoU per I’lndustrio 
dei Tessutl Stompati and Paulus, Manufacture of aqueous 
solutions from diflioultly soluble gums. (200,523.) 

XIV. —Applications 

Rigby. Rubber latex oompositions, and application 
thereof. 24,970. Oot. 21. 

Soo. Anon, des Pnoumatiquea Dunlap. Vulcanisation of 
rubber in solution. 25,400. Oct. 25. (Fr,, 19.7.24.) 

XIV.—Complete Specifications Accepted 

12,904 (1923). Loomis and Stump. Manufacture of rubber 
goods from latex. (223,203.) 

4069 (1924). K. D. P., Ltd. Manufacture of caoutchouc, 
gutta-percha, halata, and analogous vegetable resins. 
(219,277.) 

XVIII.—Application 

lamgweU. Fermentation of celluloso materials. 26,275. 
Oot. 23. 

XIX.—Applications 

Foirbrother (Jackson Research Corporation). Disposing 
of mimicipal waste. 25,295. Oct. 23. 

Hartley. Sewage purification. 24,868. Oct. 20. 

Hind, l*roduetion of foodstuffs. 23,373. Oct. 24. 

XIX. —Complete Specification Accepted 

4606 (1023). Townsend and XdOvor Bros., Ltd. Treating 
poa-imts for food. (222,976.) 

XX. —Complete Specifications Accepted 

20,425 (1023). Cliomosan .Akt.-Ges. Proeos.s for the pro¬ 
duction of solutions of jnercury dorivativoa of liytlroxy- 
sulphobenKoie and thoir hoinologuea, suitubhi for uso 

in tlicrapeutios. (202,«3l.) 

27,463 (1923). liriti.sh Dyostuifs Corporation, Ltd., Cron* 
sliaw, Nttunton and (Imori. Manufactnro of <UaryIgiJttni<Un(?s. 
(223,410.) ^ ' 

XXIIl.—Complete Specification Accepted 

23,036 (1923). Stowart. Kogulating the gas flow to gas 
calorimeters. (223,376.) 


GENERAL NOTES 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and InteUigencc, 3r>, Old Queen Street, London, 
S.W. 1), has received the following enquiries for 
British Goods. British linns may obtain furthdr 
information by applying to the Department and 
quoting the speeilic reference number : Belgium ; 
Paper, (463); Bmzil: Steel, tinplate, zinc, cement, 
red lead, copper sulphate, (476); Egypt: Leather, 
(Inspecting Engineer, Egyptian and Sudan Govern¬ 
ments, Queen Anne’s Chambers, London, S.W. 1, 
Ref. Muh. 1924/64/6); France.: Steel, (464); 
Italy: Leather, (467); lAlhuania: Pig iron, 
(A.X./1420); New Zealand; Hardware, (468); 
Sweden: Leathers, (471). 
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EDITORIAL 


T here is a possibility that next summer we may 
receive a visit from some Araorican engineers. 
There are big industrial cities in America and 
there, are others here. It avill bn impossible for our 
vf jors to avoid making a comparison, and tlui ]iros- 
p ; of this is not particularly pleasing. Wc can .show 
a visitors—especially Americans—London, Edin- 

} gh, Oxford, Cambridge, York and (Canterbury 
• ih justifiable satisfaction. But our mamifac- 
■ing towns—what do we think of them ! What 
J1 they think of them 1 You may travel from 
' ing’s Cross through York and Edinburgh to Inver, 
ness or even further, and are alniost the whole time in 
pleasant and clean country, much of it beautiful 
country, but wo can mention cities, even districts, in 
the Midlands, in Yorkshire and Lancashire and in 
Scotland, of which we are now, and for some time 
shall be, ashamed. They are mean and dirty ; they 
hav'c tine buildings, beautiful parks and other advan¬ 
tages, but they are begrimed with smoke. Who can 
he surprised that many of these districts return 
Socialists to Parliament ? We think if we hved in 
them ourselves we should be as desperate as any of 
the most obstreperous of the Communists. Wigan, 
St. Helens, Glasgow ami Leeds are not places of 
beauty. They might, though, be cleaner than they 
are. There is a Smoko Abatement Society, a League, 
a Couforence, a set of pamphlets describing the ways 
of estimating the quantity and quality of smoko and 
of preventing or diminishing it. The problem is not 
insoluble ; it is largely a matter of chemical engineer¬ 
ing, and in es.seiitial matters it has already been 
solved. 'I'horo are two sources of smoke almost 
equally important and obnoxious—house fires and 
works fires. We can solve the first difficulty quite 
easily; in our own domestic arrangements we have 
so organi.sed things that wo can sit in front of a 
smokeless lire, enjoy its warmth and life, stir it and 
look at it. Everyone else can do this if a trifling 
effort be made ; is the effort worth while, 1 Is it not 
worth some little effort to secure an ampler ether, a 
diviner air, clearer skies, cleaner houses and cleaner 
gardens ? The smoke which arises from domestic 
houses is a nuisance for which wo as individuals are 
largely responsible ; we have, the remedy in our own 
hands. The smoke from works, factories and furnaces 


is not so easily prevented, and it is not so much 
within the powers of eacli one of us. Even if we have 
ourselves sound ideas wo have to submit them fo a 
hoard of directors, to general managers and works 
iiianagors, to trades unions and committees ; wo 
have to consider the, views of shareholders, in fact 
everybody’s sdew’s exce])t those living in the vicinity 
of the works. But electricity and gas, pulverised 
fuel and briquettes, mechanical stokers and econo¬ 
misers come to the assistance of the manufacturer 
who wishes to do his duty. 

* * * 

In these technical details mere editors soon get out 
of their depth. Every traveller for a tirm of makers 
of mechanical stokers, of asbestos packing, of piston- 
rings, of heat economisers or of patent boilers shows 
by most imposing figures and calculations how easy 
it is to save lifteeii per cent, of your fuel and fo pay 
for the new plant out of the economies it effects in the 
first year or eighf een months. Did wc describe their 
mathematics as imposing ! They will convince you 
that if you buy cnougli of their devices you will get 
your fuel for nothing ! It is not all imposition ; you 
must, of course, maki? some allowance for the exu¬ 
berance of the t raveller; he needs an optimistic 
nature, a heart of oak and triple brass, to enable him 
to go round from works to works. If his propiiesics 
are distinguished by a litUe buoyancy and imagina¬ 
tion, oh blame not the bard ! And when he who 
adores thee has left but the name, do not, tlie moment 
he has gone, consign ids rectangular card to the 
waste-paper basket. Many of these modern improve¬ 
ments are meritorious ; some of them do really save 
money; some of them do really brnm the fuel more 
completely and send less unburnt or half-burnt— 
which is worse—coal into the atmosplicre. If the 
most prudent of our chemical manufacturers, the 
wisest of our chemical engineers and the most public- 
.spirited of our state.smeii could organise a round 
tabic conference they could frame some means of 
encouraging the laggards in industry to greater 
effort, helping the lazy ones on with a stick, if w e lun e 
not forgotten the songs which in our youth adorned the 
university or the camp. Wo could name a dozen 
members of the Society of Chemical Industry and a 
dozen members of Parliament who could he of great 
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value in this respect, but would they come if we did 
call upon them ? Those who dislike dirt and those 
who hate Bolshevism should combine their foiees 
for a while. There are many men who object to 
waste and communism ; all women ilislike dirt ; 
what a chance for organised cltort 1 

♦ ♦ ♦ 

.Mr..Tuliau L. Baker’s Slrcatfeihl Memorial Lecture 
on “ The Chemist and the Fermentation Industries ” 
called back to us our lirsl. conception that these bad 
any community of Interest. Between thirty and 
forty years ayo we rcmemlicr a young man, de.stined 
to irdierit a brewery, coming to a provincial college 
to learn sciencs! which would be of value to him in 
his business, i’his seemed to us, in our ignorance, 
a very strange proceeding. Brewing we could under¬ 
stand as a lucrative pursuit probably dtiscending 
from father to son through several generations. 
Th<! study of science we eouhl a))preeiate even in 
those lurly ilays, but to mi.x u)> brewing and science 
seemed to Ix! very singular. When we found that 
the young brewer was, in various laboratories, 
studying yeast, ba(deria, alcohol and <listillalion, 
starch and sugar, there seemed to be some sense 
in the idea, an<l it was not long before we found 
out that a man might study the.se subjects for 
many years befon' getting to the end of them. 
We have no reason to think that the average man 
of to-d.'iy is much better able now, than we were 
so many years ago, to see how science ;ind brewing 
lit in together. Such an address as l\1r. Baker’s 
helps us to see how the avt^rage man may be 
enlightened in such mattcivs. Mr. Baker, l)esi<tes 
giving an interesting account of some of the scientific 
aspects (jf brewing, culls our attention to a curious 
pie(* of red-ta[)e which may be of im])orlance. He 
tells us that our borne hameutation industries yield 
nearly a hundred and forty million pounds a year 
in revenue to the State, and that the revenue 
authorities are e.xtremely careful in watching the 
ofx'i'ations of the brewers and distillers and verifying 
in thcsi? the percentages of alcohol and sugar so that 
the nation may lo.se nothing of the projiortion of 
the ])rotit.s w bieli it takes. In the " Amylo ” process 
of fermentation it seems the Fustoms regulations 
and the details of the process conliict so that this 
rocess, widely used on the Continent, is forbidden 
ere. If tbe ])rf)cess i.s as economical as Mr. Baker 
indicates, and there are no Ttiaterial factors omitted 
from his account of the situation, it apjiears the 
distillers have a just cause of complaint. If this is 
so we are satisfie(.l they can obtain a reasonable 
amount of satisfaction if they make up their itdnds 
that they mean to have it. Oovernmenls and 
Government ])ej)artmcnts are j)artieularly suscc])tible 
to adequate j)re.s.sure tactfully applied. 

V !tC « 

Mr. Baker gave an account of the Finsbury Tech¬ 
nical College, and alluded to some of the eminent 
men who taught there ; he made an earnest plea for 
a continuation of the important work still carried on 
there. We sineorely hope his plea will be successful, 
although the figures ho quoted show that his task of 
persuading the authorities to find the necessary 


money will be an extraordinarily difficult one. We 
received a few days ago a handsome volume describing 
the activities of the Leeds Philosophical and literary 
Society during the last hundred years with some 
inei(iental remarks on the foundation of the York¬ 
shire College, now the University of Leeds. 'Ihe 
Finsbury 'I’cchnical College and the Yorkshire College 
had much in common. Each was started at a time 
when there was a great demand for scientific know¬ 
ledge an<l very little supply. The earliest jwofessors 
at each of these institutions included four or five 
young men of more than average ability, with no 
hard and fast traditions, with great zeal for teaching 
on the best methods and with a determination to 
make their college a centre of good teaching and 
good research. At Finsbury, Profs. Armstrong, 
Ayrton, Meldola, Perry and some others formed a 
closely allied band, who successfully attained the 
objects they sought; at Ijoeds, Profs. Green, Miall, 
Rucker and T horpe, w'ith some others, formed a 
similar nuck'us. It seems now to be less easy to find 
eitber in London or in the provinces men of the 
type we have in mind ; the sciences have g m- 
menscly in volume, and those who study them have 
become much more .s])eeialiaed. Prof. Green was a 
lirat-clasa mathematician as wefl as a first-class 
geologist. Prof. Miall could have occupied the chair 
of geology or zoology with equal raise. Prof. Arm¬ 
strong has not confined his activities solely to 
chemistry. He has wandered, jjirbaps trespa.ssed, 
over im.iiy fields. It was perba]>s the novelty of 
science, rs'ctainly not the prosp.ect of making a 
fortune, which attrarded such men to professorships 
in new colleges. Science is no longer so novel as it 
was fifty years ago. We can well remember the time 
in Li'ccis when the classc.s which eatk jirofessor 
taught were \ ery small, a mere handful of men, but 
all anxious to learn. We feel suri^ it was the same 
at Finsbury. T'hcre was a great oppoitunity, and 
both the colleges we have in mind seized it and made 
the most of it. That sort of opportunity and that 
sort of man hav(> ])robat)ly become extinct in this 
(xnintry. Chemistiy is as well established and as 
well known as mathematics, peihajis even more. 
(Tasses in chemistry are huge. T he small nucleus of 
half-a-dozen enthusiasts working together to start a 
centre of scientific education, overcoming gradually 
their own obstacles of education and organisation, 
has been replaced by a much largc'r body of equally 
able and learned men with more time taken up by 
routine and by teaching and with less time available 
for doing pioneer work. It is a pity in some respects 
that thc! old order has passed aw'ay. On the other 
hand, the haphazard and scanty scientific education 
of fifty years ago has been replaced by a widespread 
and generous system of education so well organised 
that in every town in this country arc opportunities 
for a thorough .scientific education which were un¬ 
known when Finsbury was started. No one can fail to 
notice the ibiprovement, no one can fail to regret the 
discappearance of some of the singularly efficient 
colleges which half a century ago, though few in 
numbers, included some which were marvels of 
sensible teaching and accurate research. Finsbury 
was one of these. 
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THE SMOKE ABATEMENT CONFERENCE 


The conference and exliibition organised by the 
KSmoke Abatement League in Mancliester were 
opened on November 4 by the Lord Mayor of Afan- 
ciioster, who said that no single factor impaired tlie 
amenities of a city more tlian black att\oke. The 
Manchester Air Pollution Advisory Committei^ esti¬ 
mated, on a conservative basis, that the damage 
due to smoke in that city amounted to a million 
pounds annually. There were two lines of action. 
Legislation was necessary, but education was tnore 
important, as public opinion still needed to be 
aroused. Mr. C. Fllliott gave an account of the 
dilTieulties under which the League w'ns working, 
and rew attention to the need for financial sn])port 
from .ocal authorities. Next year it was hoped to 
arrange an international e.xhibition and confereni e. 

IjECISLATtON 

The opening si^ssion was devoted to the h^gislativc 
aspects of the smoko problem, the first paper being 
by Mr. J. W. Graham, th<! cliairman of the Smoker 
AbaUmient League. Tn his ])ap(!r Mr. Giaham dis- 
eussiid the law against smoke and showed tln^ dilli- 
culties of applying tln^ Public Health Act of 1H7.). 
In practice, the legislation agaimst smoke was a, dead 
letter, e.veept in London, and about seven provinciid 
towns. It was impossible to legislate (dleetively 
against smoke, as the use of g.'i.s and electi i(uty could 
not yet be made compulsory and universal. When 
low-temperaturc eaibonisation bad been establishe(i, 
legislation against all use of raw coal might become 
practicable and reasonable. In describing the recent 
attempts at legislation, Mr. Graham said the Depnrt- 
meidal Committee that e.xamined the que.stion was 
so impressed by statements that smoke-making was 
essential to nmmifaeturc in Sheffield and the Polteries 
that the (crucial point of making stnoke emi.ssioTi a 
dellnite otTenci.' was abandoned. Inste.ad of amend¬ 
ments to previous legislation, there should be a new' 
Bill, of wbieh the princijtal clause should make smoke 
emission a nuisams;. Means of tramsport should be 
included, the local authorities, now inefieetive, 
should be concentrated, and there should be more 
technical inspectors. It was impossible to abolish 
all smoke, but a suspicion of smoke in the atmosphere 
would do no harm. The rest of the paper was devote<l 
to an account of means employed to abate smoke in 
the United States. 

In the discussion Mr. G. E. Stromeyer .said there 
was not much smoke in Manchester ; tlu; elimati' 
was to blame. Invisible smoke was far mom in- 
jurioms than visible black smoke. Dr. J, S. Owens 
later c.xhibited a slide, made that day, showing the 
smoke present in Manehester air. 

The possibilities of smoke prevention under the 
Public Health Act, 1870, were considered by Mr. K. M. 
Rowe, who said that the manufacturing contribution 
to smoke could be dealt with at once ; he hoped that 
pollution due to domestic smoke would be prevented 
as soon a.s possible. Mr. Rowe then gave an informa¬ 
tive account of the powers given in the 1875 Act, and 


said that if the law wx're apjilied a. great imjirm ement 
would result. 

At the second ses.sion, Dr. .f. S. Owens di.scussed 
“ Air Pollution,” and observed that altlmngh a 
human being consumed .‘)0 lb. of air daily and only 
7 or 8 lb. of food and water, no attention was ])aiil to 
the purity of air, in contra.st with the .severe control 
of th(' purity of food. Tables were given to show the 
extent of ])ollntion in several districts, the depo.sit of 
imjmrity |ier.s(|. mile during the year ended March ill, 
10114, ranging from KKI-Oll tojis at Rothamsted to 
4I1I'0 t. at Salford, and 70i!-0 t. at Rochdale. The 
particles in Hie smoke were exclusively small, but 
this might increase their harmful elTeet. Dr. .1. R. 
Ashworth, of Rochdale, exhibited diagrams of 
measttroments of the atmospheric pollution in a. Lan¬ 
cashire town, and said that the ratio of faetoiy .smoke 
to honsehold smoke varied, but that it would be at 
least .'id per cent, in a town like Rochdale. 

Sir Frank Baines, director of II.M. Otliee of Works, 
spoke at the evening conference on the elTect of 
atmospheric impurities on buildings. He said that 
his ile|iartment .sjieiit .£1,070,111)11 a year in looking 
after Government buildings, and he estimated that 
from .‘ID to 40 jicr cent, of this expenditure would be 
saved if only we had a. |mre, acid-free atrno.sphere. 
Prof. J. B. Uohen, I'MI.S., follow’cd with an address 
on the work of the Depart.mental ('ommittee on 
Smoke Abatement, and showed slides illustrating 
the damage done to plants by smoke. He had 
founil, after carefid experimerds, that the amount 
of impurity emitted by domestic smoke was li per 
cent, of the coal burned. 'I’he Fuel l{eseareh Board 
was the proper authority to take U|i the ipiestion. 

LoW-TE.Ml'ERATtJRK GaKBOSISATION 

On Novendier 5 a morning visit was jiaid to the 
Bradford Road gaswork.s of the Manehester Cor¬ 
poration. The subject of the session which followed 
the visit was ‘‘Low-temperature t'arboni.sation and 
Smokeless Fuel.” 

Mr. R. Maclaurin described the Maelaurin .smoke- 
les.s fuel plant which is being erected for the ('or])ora- 
tion of Gla.sgow by Blair. ('ampbell and JMelx'an, Ltd. 
Low'-eoking coal with a small ash content and from 
25 to 40 p.er cent, of volatile matter was preferred. 
The jirodiieer unit was 20 ft. high and shaped like a 
blast furnace, air ports being ])rovidcd midway up in 
a central wall and in the side walls. In starting up, 
the iiroducer was filled up to a little above the air 
]iort with ashes, and wood was inserted through 
special doors and ignited. When properly ignited 
the producer was iilled with coke, the air blast 
being in action all the time. When the heat hatl 
travelled well up the charge, sufficient ash was dis¬ 
charged to admit a ton of coal, and every successive 
hour a discharge was made and a ton of coal admitted. 
After 25 to 30 hours the first coke made would 
be withdrawn, the coal havdng been heated from 
15° G. through 7(X)° C. in 20 hours, so that the 
hourly rise in temperature was about 35° G. This 
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gradual incroawj in temperature morliliod the nature 
of tlie coke, which was very different from ordinary 
gas coke. The, coke was hardly a low-temperature 
coke, but its content of volatile matter had been 
reiluccd to .‘1 or 4 per cent., and it ignited readily (on 
account of its porosity) if the temperature had not 
been too high. Higher temperatures gave a silvery 
grey, harder coke, which ivas not so easy to ignite, 
though showing littk; diirercnco in composition from 
the previous type. The quantity of gas made regu¬ 
lated the type of coke produced ; with a make of 
2i>,0(X> to cb. ft., black smokeless fuel was 

obtaiiMsI, the grey typo being produced with gas 
yields of ovei’ .'l(),tKK) cb. ft. With Scotch coals 
(<J—10 per cent. moLsture, 30— .i-i per cent, volatile 
matter), about 55 per cent, of smokclcs.s fuel had 
been obtained. The make of gas per ton of coal 
was guaranteed to be not less than 25,(KK) cb. ft. 
with an average calorilic value of 24t) B.Th.U. 
Before withdrawing the coke it was cooled by blowing 
in steam, which gave water gas on approaching the 
combustion zone. I’rodueer gas was made in the 
combu.stion zone, and this gas, passing upwards, 
.supplied the heat for carbonisation. Above the com¬ 
bustion zom? there was a zone with a temperature be¬ 
tween iKIO”—7(Ml“ t;., and here some ammonia was 
generated. Higher still was the di.stillation zone, 
where oil and gas were produced. The oils passed 
upwards through fuel at gradually decreasing tem¬ 
peratures, so that there was little decomposition and 
a highly plnmolic crude oil was obtained, which con¬ 
tained ])araftin and paraffin wax, olefines, some 
aromatic compounds, basic botlie.s and phenols, but 
no benzeiK', naphthalene or anthracene and little or 
no petrol. 'I’he oil that condensed in the cool upper 
region was caught in a trap, wlumce it passed to the 
gas main. The gas, passing through the cold fuel, 
was cooled down to 70° C., so that little heat was lost. 
The ammonia, of which the yield was 17 to 30 lb., 
contained no fcrrocyanides or sulphocyanides, but a 
coirsiderable pniportion of polyhydric alcohols, which 
gave rise to useful pigments. 'I'he coke was divided 
into three .sizes and di.scharged into bunker.s. The 
gas will bo used for Heating vertical retorks. 1 iuplicate 
plant was provkhsl, wherever ])ossible, to avoid any 
chance of stoppage. With coal at 20s. and other 
charges at 8-3, the total working charge.s were 28s. 3d., 
a figure which could be realised by .sale of the products. 

Some new aspects of low-tetn])cratnre distillation 
were di.scussed by Mr. H. Nielsen, MM.Chem.K., 
who, starting from the standpoint that low-tempera¬ 
ture distillation was a bu.sine.ss proimsition, outlined 
the position of the proce.ss. No one knew the true 
value of low-temperature distillation oils, and it wa.s 
doubtful if the recovery of the ammonia would pay, 
but the gas would form a source of revenue. The 
production cost would decide tin? economic success 
of the process, and this cn.st would (.Icpend on the 
loc.ality ; but it could be stated that the over all arid 
capital costs should not exceed 4s. and Ki.s. to ],2.s., 
re-spectively, per ton of raw material treated. Owing 
to the fact that exi.sting assay methods did not give 
results comparable with tho.se of large-scale opera- 
tion.s, the. author had developed an assay jilant 
which gave good agreement. After considering the 


difficulties of distillation, the author described the 
“ L ” and “ N ” process, in which a slowly rotating, 
inclined retort was used. The raw material passed 
slowly downwards to the exit, where an air-lock 
enabled the residue to be discharged after cooling, 
without allowing the entry of cold air. The hot dis¬ 
tilling medium, the choice of which depended on 
local conditions, entered at the lower end of the 
retort in counter-current to the fuel, gradually 
heated the material up to the proper temperature, 
and e.scaped, carrying with it the permanent gases 
and condensable matters evolved by the coal. A 
free-burning, smokeless fuel could not bo made 
readily from almost any raw material, and non¬ 
coking, bituminous coal w'ould not yield a coherent 
residue suitable for domestic use. Blending could be 
accomplished, but two suitable coals were rarely 
found at the same colliery. Experiments had showm, 
however, that a preliminary heating and briquetting 
in the hot state without a binder, follwed by a final 
distillation, would give a smokeless briquette of 
satisfactory quality, and the process was now working 
on a large scak’. The indu.strial use of coke and pow¬ 
dered fuel would greatly reduce the smoke nuisance, 
and a preliminary distillation of powdered raw eoal 
would give a semi-coke as safe to handle as fuel oil. 
This would also make it feasible to erect central dis¬ 
tillation and ])ulverising works to supply a standartl 
pulverised fuel in certain areas at the same jirice as 
the raw coal. An interesting possibility was thus 
opened up of the use of powdered .serni-eoke instead 
of oil. 'J.'ho gas produced by the process would be 
useful for metallurgical furnaces, and if its price 
could bo brought nearer to that of the solid fuel its 
use wovdd greatly increase. To do this, we must 
turn to complete gasification in conjunction with 
low-temperature distillation, working the “ L ” and 
“ N ” system in a three-stage process :—(1) Gasifica¬ 
tion of the solid residue in water-gas produeers ; (2) 
distillation of the raw coal by blue water gas, the 
residue being converted into water gas ; (3) super¬ 
heating the mixed gas for use in di.stilling more raw' 
coal, the solid residue forming a smokeless fuel. 
Ordinary water gas would thus have been “ carbu- 
retted ” twice with raw coal. Low-tcmjierature distil¬ 
lation also made it pos.sible to utilise sew'age profitably. 

I'hc JU. Hon. O. H. Koberts and F. <J. Pope read 
a paper describing the “ (°oalite ” fuel made by Low 
Temperature Carbonisation, Ltd. A description of 
the Parker process was given, and it W'as pointed out 
that the best material for low-tcmpcraturc carbonisa¬ 
tion was small coal, and this, after wa.shing, gave a 
fuel that burnt well without smell or smoke. H all 
the coal used in Great Britain, excluding that used 
in gas works and coke ov'cns, were carbonised first 
at a low temperature there would be a considerable 
national saving. Pow'dered Coalite gave.better results 
than pulverised coal, and it had an interesting future 
in this direction. Contracts had already been made 
to supply London merchants with the whole of the 
output of plants producing up to 30tX) t. a day. 

The Ei'I’ect of Light on Health 

The papers on “ The Effect of Light on Health,” 
by Prof. L. Hill, E.K.S.. and Dr. K. V. Clark, were 
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pleaa for the prevention of smoke pollution. It was 
extraordinary that the Oonference was studying the 
question merely as an educational measure, as the 
effect of liglit on health was so obvious. Sunlight was 
a necc.ssary and an efTicient means of treating disease, 
and yet w'e took no precautions to ensure that we 
had the sunlight necessary to induce health. Many 
striking instances w'ero given to show the iiction of 
light on the human organism. 

ENCiiUKKRiNCj Asruc.TS or S-woKK Abatkment 

The se.ssion on Wednesday evening was devoted to 
smoke abatement from the mechanical engineer’s 
point of \new, and ended in a comtnonly acee))t,ed 
assertion that a great deal might bo accomplisbed at 
a cost which would be no more than the oo.st of effi¬ 
ciency with consequent profits. 

Mr. T. R. Wollaston, M.I.Mech.E., in a jiaper on 
“ The. Complete Gasification of Coal,” said there weri' 
broadly only two methods of gasifying (toal: one by 
heating in externally-fired retorts, the other by 
incomplete combustion in gas producers. Every 
furnace was really a gas producer and many of them 
were very bad one.s, particularly the household fire 
and, in a les.ser degree, the normal boiler furnace. 
After comparing tlu^ efficiency of the gas producer 
with that of the boiler gi’ate, to the di.sadvantage 
of the latter, the boiler of the fut urc was foreshadowed 
as “ possibly not inilike the vertical fire-tube boiler, 
burning coke or smokeless fuel, and w'ith metallic 
wetted surface to take fierce initial teinja-ratures.” 
An apparatus which aimed at the elimination of 
ceitain of the limitations of ordinary gas producers 
had been developed. In this ap]>,iratus the fuel was 
first subjected to heating or coking in thin layers in 
an upper retort before dropping into the producer. 
The producer gas was thus enriched and the fuel 
fed to the ])rod\icer was so far coked that it became 
readily workable. This producer would work on 
fuels which could not be u.sed in other pi'oducer.s or 
fiu' boiler firing and co.st 2s. to Ids. per ton less. An 
annular boiler suri'ounded the producer, so that steam 
was self-generated and clinker formation prevented, 
there being an av'oragi' gain of about 20 per cent, in 
thermal efficiency. There w'as no smoke, no apijreei- 
able wa.ste of fuel during stand-by jieriods, and the 
boiler responded qui(d;ly to v.ariable demanils for 
steam, The best method of generating electricity 
W'as the indirect method with by-product recovery, 
as illu.strated by the South Staffordshire Mond Gas 
Co., Ltd. Such a .sy.stem, laid down on modern lines, 
could deliver gas to a boiler house !> or 10 iidles away, 
with a considerable saving. 'J’hi; rest of the paper 
described a eouqiletc smokeless i)rogi’amme for future 
power, heating and lighting. 

I)r. ,1. T. Dunn gave a j)apcr entitled “ I’owdered 
Fuel and the Smoke Problem,” in which he first 
described the various systcjns by which pulverised 
fuel was prepared, the main ojicrations in the multiple 
system being crushing, magnetic separation to remove 
iron, drying, pulverising, se])aration of fine from 
coarse material in a cyclone separator, and delivery 
to storage. In the unit sy.stc-m, each furnace was 
provided with a separate pulveriser which reduceil 
the coal to the desired fineness and fed it by meairs 


of a fan directly to the burner ; in unit installations 
drying was usually not n’quired, and the coal w'as 
fed direct from the crusher to the pulveriser. 'I’he 
mechanism of the buiiiing of oidinary coal was dis¬ 
cussed, and it was shown that tin- immen.sely greater 
surface of pulverised fuel enabled it to burn almost 
ns though it were a gas, combustion being complete 
with at most 10 to lf> per cent, exci^ss of air, whereas 
in average mechanical .stokers, 50 to 70 per cent, 
excess w.as required. Further, any change in the 
conditions of combustion, i-.ij., another type of coal, 
could b(' dealt with in a few seconds. Jt was true 
f.hat fitu' ash was carried U]) with the gases from 
pulverised raial, but the ash was so finely divideil that 
it would probably be spread over an (uiormous area 
before leaching the gi-ound. Tin? claim that the ash 
constituted a nuisance bad no foundation in fact, 
as it had been found impossible to obtain any ash so 
dc])Osited for examination. The more general u.se 
of powdered fuel would mean not only a more efficient 
use of coal, but also a],)proach to (dearer skies, 

Mr. H. G. Climdi, (diief smoke inspector, Halifax, 
spoke on the r(dations between the cost of production 
and the smoke insjieetor and said that there' were signs 
of aepiiekened public inte'rest in thequestionof smoke 
abatement. lie did not agree that the black smoke 
was emitted by any other than the factory chimney. 
The jiroduction of black smoke meant inefficiency, 
and the reason why the manufacturers needed to be 
spurred on to use their fuel elfi(dently was that they 
were too busy with their general business to attend 
to the boiler plant. Small firms were often bad in 
this respect, but when they were merg('d into a largo 
combine, the employment of chemicid engineers 
produced a trasisformation, not in the interest 
of public lu'alth, but solely for the cause of 
elliciency. The. .smok(( inspector thus contributed 
to reduce coats by lowering the cost of fuel, and by 
reducing the obstacle to sunlight, thus reducing sick¬ 
ness and increasing the vigour of the jiopnlation. 
It was admitted that blacd; smoke could not be 
avoided in certain manufactures, but free discharge 
into the air shoidd lujt b(( jrermitted any more than 
the pollution of rivers with trade etlluents. 

In a paper on ” Smoke Abatement and Boiler 
Room Economies in Relation to the Training of 
Boiler Foremen,” Mr. J. T. Rodg.son showed the 
inqiortance of the personal efficiency and intelligence 
of boiler finmien in producing boiler-room ecemomies. 
A careful, .skilled man would alw'ays make less smoke 
than a careless, unskilh'd man, even if the latter had 
b('tter plant to control. Attention was draw'ii to the 
jiossibility of .securing an abatement of smoke by 
('ducating firemen by a series of lectures, and an 
outline was gi\'en of sidijects for a course of such 
lectures, ending a specimen examination paper. 

Mr. W. H. t’asmey read a paper on “Furnace and 
Tank Boiler Design,” in which he claimed that a 
spjoky chimney and a wasteful boiler could be 
“ cured ’’ by simple and inexpensive means, the chief 
of which was the adjustment of the ratio or furnace 
area to that of the outlets at the rear of tlu' boiler. 
The data for keeping a smokeless chimney were given 
as follows ;—Area of furnaces, twice the area of exit 
from furnace flues ; distance from top of bridge to 
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crown plate, one-third diameter of furnace flue in 
widest part; distance from back end of lioiler to 
lirickwork, equal dininetcr of one furnace flue; 
bottom flue depth, half diameter of boiler ; width of 
side flues, one-seventh diameter of boik'r. 

This Usio ois Gas in Smoke Auatemisnt 

On Thursday morniiif; a visit was paid to the 
Barton Bower Station of flic >ranehester (brpora- 
tion, and in the nfternoon the use of gas in smoke 
abatement was ilisensscd. 

Sir Arthur Duckliam, K.O.B., President of the 
Institution of Cliemiial Kngineers, who was to 
have given an address on “ Gas Undertakings 
as Fuel Providers. " was unalile to be iiresent 
throiigii indis|)osition, but his colleague, Dr. Smith, 
spoke on the eontribution that the gas industry 
might make towards the eliinination of the smoke 
nuisance. Dr. Smith urged that the smoke nuisance 
was mainly due to domestic .smoke, and that gas and 
coke Could be used more cheaply tlian coal for 
domestic purpo.ses. Although gas on a heat-unit 
basis was more ex]iensive, it was eheajter when used 
over a ^leriod, because it was employed only when 
required. Coke was not as good or as convenient as 
gas, but as long as soliil fuels were used gas under¬ 
takings should urge the advantages of coke for 
domestic use. 

“ 'I'ln^ Fuel of the Future ’ was discussed by Mr. 
F. W. (ioodenongh, who said that for the progre.ss 
and prosperity of the, country it was essential that 
the fuel useil in our homes and factories should—with 
the minimum cost to the consumer, the smallest 
dmnand on our co.d reserves, and with the nia,\imum 
economy in transport^—a.-^.sist the manufacturer to 
secure the. maximum high-quality outjmt, reduce 
household drudgery to a minimum, preserve, the 
valuable constituents of coal and avoid pollution of 
the air with smoke. Gas and its companiem by¬ 
product coke, were, it was maintained, the otdy 
fuels that .satislied these requirements. Flcctricity 
had an immense and growing held of usefulness, but 
it was both wasteful and eo.stly to dLstribute heat 
derived from coal in the form of electricity. From 
80 to flu per cent, of the heat of the coal used in 
generating ehictricity was lost, whereas in a gas¬ 
works the loss was less than 2o per cent. In the 
electrical power station thi^ valuable constituents of 
coal were lost that wore recaivered in the gasworks. 
The question was not solely one of cost, for questions 
of waste, storage, space, transport had to be con¬ 
sidered, but where the (aist of gaseous fuel was found 
to be too high, coke would generally be found the best 
means of securing fuel efliciency. 

Mr. E. W. L. Nicol, A.M.J.E.E., read a paper on 
“ Gas (Joke in relation to Industrial and Domestic 
Smoke Prevention anil Fuel Economy,” in which he 
pointed lad. that the question of smoke prevention was 
insejiarable from that of coal conservation, and that 
economy in fuel practice necessarily involved the 
prevention of snjoke. There was every incentive to 
promote imwbvement in the utilisation of our coal 
resources, ,|™iBbially in view of our increasil^ de- 

endenco'ljKoreign liq\,i^Ju^^.,Jh:qKre8S could only 
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quantities and in a form suitable for use in old as 
well as modern types of heating apparatus. Modem 
beating apparatus required for efficient operation, 
not a semi-volatile fuel such as low-temperaturv coke, 
but a concentrated fuel with a minimum of volatile 
matter. Natural smokeless fuels such as anthracite 
existed in insufficient quantity in this country, and, 
although it was not suggested that bituminous coal 
could not be consumed without smoke, such coal 
caused most of the smoke nuisance. Pulverised fuel 
could be consumed smokelessly and efficiently, but 
it had been stated that 50 to 80 per cent, of the ash 
of the fuel was dispersed from the chimney, and the 
resulting nuisance would be worse than that of smoke. 
Oil-tiring with cheap tar-oils had many advantages, 
but fuel-oil was an imported commodity. The 
favourite panaceas for the smoke nuisance were at 
present low-temperature fuels and the generation of 
abundant electricity ; but the practical and financial 
difiicultics wore almost insurmountable. By treating 
all bituminous coals as raw materials for making 
smokeless fuel, fertili.sei's and ofher jiroduets, an 
advance would be made. Of the 189 million tons of 
coal consumed annually, 139 million t. is burned in 
the raw’ state. No coal capable of profitable carbonisa¬ 
tion should be used in its crude state. The objection 
advanced against (his proposal that it would be 
difficult to sell the principal secondary product— 
coke—did not hold good, and the demancl for coke 
should keep jiace with production, now amounting 
to some 8 million t. yearly, ff’he direct and growing 
influence of coke in mitigating the smoke nuisance 
could be gauged by the increasing use of coke-ffred 
domestic boilers ; whilst in the industrial held, the 
use of coke for many industrial purposes had proved 
both practicable and economical. An important 
use was a.s a diluent of coal in the sandwich system 
of fuel blending, thus enabling the smokeless com¬ 
bustion of low-grade coal. 'The sandwich .system 
was luiw used in several large power stations of high 
efliciency. The chief ailvantagcs of coke were that 
there was practically no difierenco between its gro.ss 
and net ealoritic jiower ; it required le.ss furnace 
volume than coal; it facilitated the use of low-grade 
coal ; it was smokeless, and gave an efliciency of 
combustion under suitable circumstances about equal 
to that of pulverised fuel. 

(Point was lent to the proceedings by the develop¬ 
ment of a very thick fog.) 

Electiiicitv and Smoke Auatement. 

At the afternoon session the Conference met to 
discuss the u.so of electricity in smoko abatement. 
Mr. J. Frith, explaining how electricity could help to 
solve the problem, said that the substitution of 
electric power generated in large, well-managed 
power stations tor the small private plant, would not 
only reduce the total amount of coal burnt to onc- 
tenth, but would reduce the smoke jiroduced by 
the same proportion. More could be done to utilise 
the waste heat from fuel-burning electric generating 
stations, and much smoko coulcT be avoided in the 
metallurgical industry by the use of electric furnaces. 
The influence of electricity on the domestic smoko 
■problem was considered by Mr. J. W. Beauchamp, 
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who x'ointed out that it was time to consider the 
design of houses in relation to the equifjment. 
Another j>aj)cr was that by IVof. M. Walker on “ 'I’he 
Use of Power other than that produced by Coal.” 
At the final session, E.^-Bailic W. 15. Smith, of 
Glasgow, gave a popular lecture on “ The (lost of a 
Smoky Atmosphere. 

The E.xhibition 

The Mandmkr Qvardian says that for the average ’ 
citizen the Smoke Abatement E.\hibition is a reve¬ 
lation of the incredible waste in which he has indulged 
as a matter of course from his youth upwards. The 
various firms that exhibited have certainly done their 
best to touch the vision of the average citizen, as 
well as the boiler owner. Amongst the most striking 
stands is one which shows the innumerable 
chemical jirodncts wasted by the coal burnt in 
household grates and one which illustrates the 
damage done by smoke to the health of persons and 
to buildings. These two stands iirovide an admir¬ 
able introduction to a most interesting assembly of 
smoke-preventing devices, and of means of heating 
and other appliances for private houses. 

The exhibits shown by Sir W. H. Bailey and Co., 
Ltd., illustrate the comxdctc series of boiler mount¬ 
ings supplied by this firm, including valves of all 
kinds, fusible jilugs, water and steam gauges, vertical 
boiler feed pumps, air compressors, recording gyro- 
meters, pyrometers for taking the temperature of 
flue gases and many more besides. 

The Crostbwaitc Engineering and Furnace Co., 
Ltd., show a new and imirroved tyj>e of mechanical 
stoker and self-cleaning furnace, which gives com¬ 
plete combustion of the fuel, elimination of smoke 
without the need for admitting excess of air, and 
easy and simple working. The object is to retain the 
advantages of hand firing without the disadvantages 
of mechanical stoking. The stoker can be adaxited for 
use with eitlu'r .self-cleaning or fixed furnaces. A 
special point of the furnace is the new design of grate 
bar, which will not burn out or waip. t-therapjia- 
ratus by Messrs. Crosthwaite includes coal- or ash- 
conveying plant, a patent forced-drauglit furnace 
designed to burn both small and refuse fuels effi¬ 
ciently, and a variety of heavy machinery. 

The Fusion Corporation, Ltd., of Middicwich, 
exhibit a working model of the “ Fusion ” low- 
temperature retort for treating oil shales, peat, 
sawdust, ‘Coal, caniud, or any other bituminous 
material for the recovery of low-temperature crude 
oils, and finely divided coke. The coke is said to be 
highly suitable both for suction gas plant use, and 
powdered fuel firing, as well as for making briquettes. 
The model of the fusion retort was operating on sand 
to show the action of the feeder, the travel of the 
material through the retort, and the discharge of the 
spent material. In practice the retorts are fired 
cither by hand, producer gas or other suitable means, 
the ignited gases being led into the combustion 
chamber and distributed from the combustion 
chamber by a very ingenious arrangement of small 
distributing ports which allow of the easy and abso¬ 
lute control of the temperature at any point along 
the length of the retort. It is claimed that the tem¬ 
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perature can be held steady within 10“ C. of any pre¬ 
determined temperature for any de.sired huigtli of 
time. T'hc automat!(■ fnah’v is <lriven from the 
rotating tube of the retort itself ami, therefore, 
revolves at a ditinite sjieed e(tm])araliU' with th(! 
retort; the amount to be p.assed tiirougli the feeder 
can bo adjusted, evim whilst the ivtoit itself is in 
operation. 'I'he feeder is also so arrangvd as to form 
a seal at the feed end to x'revent' the ingia-ss of air. 
Lengths of breaker arc laid loosely in tln^ retort 
tube, and as the tube rotates the bnsakers fall over 
and over due to their own weight, giving a hammer 
and slicing blow to the material being treated, 
thus keeping the retort, slndl free from scale or carbon 
deposit, ami niducing the amount of fuel required for 
heating. The principle of tiiis retort, is also applicable 
to propositions such as ihe drying of caustic lime 
sludge, china clay, waste; from water-.softcning 
j)lants, sewage tank residue, or other material witli 
very high water contents, and it has also been applied 
to low-temperature chomieal process work and to 
the slaking of lime. A new type of dust arr(;stor, 
on an entirely new prin(;iple, was also shown. 

t'oal users foutnl a good deal of interest at the 
stand of A. Oallcnkanq) and Co., Ltd., whose exhibit 
conai,sts of apparatus necessary for ensuring fuel 
economy. For a determination of the calorific 
value of coal, there are the Darling calorimeter, 
easy to manipulate and inexpensive, or the Mahler- 
Kroeker bomb ealorimetcr for highly accurate 
determinations. Apjairatus for determining the con¬ 
tents of moisture, ash, sulphur, volatile matter and 
fixed carbon is displayed in an attractive manner, 
and a descriptive yjamphlet that was obtainable at 
the stand jirovides some useful hints on fuel economy. 
Amongst other ajiparatus on show are the licssing 
electric coking furnace, for use in estimating coking 
properties, the Davies crucible furnace for estimating 
volatik; matter, OrsaCs apparatus for analysing flue 
gases, carbon dioxide recorders, low and high tem¬ 
perature assay apparatus for coal ns used by the 
Fuel Kescaroh Board, thermometers, X)yrometers—■ 
everything required to ascertain the value of the 
coal, and its behaviour under the furnace, ,so that 
the twin aims of fuel economy and .smoke abatement 
could be satisfied. 

Gibbons Brothers, Ltd., of Dudley, show the 
Gibbons-Van Marie jiatent machine for charging and 
discharging industrial furnaces, which eliminates the 
waste of time and labour attending the charging of 
large muffles and furiiaccs by hand, discharging or 
charging occupying less than a minute, compared 
with 10 to 2(' minutes with hand tools. The first 
machine was put to work in Birmingham some three 
years ago and has worked continuously and with a 
minimum of attention ever since. Both hand and 
electrically operated types arc made. Gibbons 
Brothers also make gas-fired regenerative furnaces 
and muffles suitable for all industrial processes, of 
particular interest being'a new and highly efficient 
gas furnace. 1 his muffle, which is heated externally 
only, will attain a temperature of 1,’)((°G. when 
working on natural draught and burning fK 0 eb. ft. 
of gas (430 B.lh.U.) hourly. Bunsen burners and 
injectors are ebrainated, and gas and air are admitted 
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to the combustion chamber by fireclay ports, both 
air ami gas being prc-heated by a regenerator of 
ample size. Particular attention has been paid to 
heat transference and insulation, and the furnace is 
said to have given surprising results. 

The Atritor coal-pulverising and firing machine 
is exhibited by Alfred Herbert, Ltd., of Coventry, 
who issue a booklet, “ On Pulverised Fuel,” w'hich 
should be consulted by those who wish to study 
British methods. 

'The e.vjiiliit of Frank Pearn and Co., Ltd., is 
included in th(^ model boiler hou.se which forms 
such an interesting feature of the exhibition. A ver¬ 
tical direct-acting jmmp is shown working under 
steam at HiO lb. ]U'es.sure ; the valve, gear of this 
pump is designed to ensure that the stroke is full, 
whilst ])roviding a steam cushion at the end of each 
stroke, so that the pump works steadily without 
knocking. The pump is capable of delivering 
ItKKI gall, per hour with and against a steam pie.ssure 
of 2(10 11). per sc[. in. An electrieally-diiven vertical 
treble ram pump is .shown that is capable of 
deliv('ring lOCO gall, per hour again.st a jrre.ssure of 
UKl lb. per sip in. ; jnimps of this type, are made 
by Messrs. Peam for any capacity and pressure re¬ 
quired for boiler feeding when an electric drive is 
prefened. 

The Lea Beeorder Co,, Ltd., Manchester, shows 
apparatus for the measurement of coal and water in 
operation on a Jyanea.shire type boiler fitted with 
Proctor meehanical stokers. A good check can bo 
obtained in thi.s way on the eflicieney of the plant, 
especially when used in conjunction with the V- 
notch lK)iler-f»ed recorder, also shown in operation. 
Lea coal meters are also shown for chain-grate 
stokers, and a model " Cubi-Meter ” is in operation to 
illustrate the volumetric measurement of coal, ores, 
etc., by this method, Another new feature is the 
Automatic Sampler for the continuou.s sampling of 
liquids of any description. 

On the stand of Leigh Smokeless Fuels, Ltd., are 
pure coal briquettes, smokeless fuels and light and 
heax’y oils. This company, which operate.s under 
the patents of SutelilTc, Speakman and Co. for 
making smokeless fuel, provides an interesting 
display of their .smokeless fuels, a noteworthy point 
of its processes being that they combine the 
advantages of high and low temperature carbonisa¬ 
tion. Tho “ pure coal ” briquette.s, which bum com¬ 
pletely and regularly and leave no clinker, are used 
for indu-strial as well as domestic heating. According 
to the temperature of carbonisation, the pure coal 
briquettes make a valuable smokeless fuel, an 
artificial anthracite, or a blast furnace coke. The 
artificial anthracite is recommended for use in 
anthracite stoves or for suction gas engines, and the 
blast furnace coke will, it is anticipated, enable a 
saving of some 3 to 4 cwt. of coke per ton of pig 
iron made. A plant i.s being erected at Leigh to 
manufacture these products, and the company is 
prepared to grant licences to operate the processes 
mider its patents. 

Meldruras, Ltd., of Timperley, exhibit a Meldmm 
” Koker ” type of stoker fitted to a model boiler 
front. This machine-fired furnace works with an 


entire freedom from smoke, grit, or noise, anc’ 
nothing but a slight haze is visible from a chimney 
serv'ing a dozen boilers fitted with this stoker. 
Another typo of stoker, illustrated by prints. Is the 
” Sprinkler ” stoker for installation with a fixed 
grate. Both types of stoker are suitable for use with 
natural, induced, forced or balanced draught. The 
structure of the Meldrum forced draught funmee 
front is clearly shown by a front juounted on a 
stand, and a section of the Meldrum patent inter¬ 
locking fire-bars is also shown. A valvular dead 
plate, which admits secondary air at tho point of 
combustion when the furnace door is closed, and a 
split bridge for admission of further secondary air at 
the bridge, are of interest for promoting smoke 
abatement, for which there is also the .smoke-pre¬ 
vention door to replace the ordinary fire-door on 
vertical, Cochran, and loco typo boilers. Destructor 
furnaee.s are a speciality of this firm, and ample 
information on the many ty|)es manufactured is 
prov'ided. A Meldrum oil burner and a group of 
piecevs of chemical plant made in Meldrum acid-re¬ 
sistant metal complete an informative exhibit. 

The model boiler house showing most of the points 
in a tyiiical Lancashire boiler which rt'quirc atten¬ 
tion for economy, eniciency uml smokele.s.sness was a 
symposium of exhibits by many firms, including 
Babcock and Willcox, the Chemical Fngineering Co., 
Ltd., A. (lallcnkamp and Co., Ltd., E. Green and 
Son, Ltd. (the “ Green ” economiser), the Lea Be¬ 
eorder Co., Ltd., Newalls Insulation Co,, Ltd., 
Frank Beam and Co., Ltd., and several others. 

An interesting demonstration of (he advantages 
of fuel oil is arranged by Shell-Mbx, Ltd., w'ho have 
installed a Cochran vertical boiler ecpiipped with 
Clyde oil-fuel burners (steam jet), thus demon¬ 
strating (with the help of a smoke observation appa¬ 
ratus) the perfect smokeless combustion of the fuel. 
This eom])any claims that when the /mwy advan¬ 
tages of oil arc taken into account and given their 

n ier monetary \ able, Mex fuel' oil will generally 
opnd to be eonshlerably cheaper than coal. A 
well-illustrated selection of literature is available 
showing the progrf'ss made in oil-burning in the 
principal buildings of London, and there is a booklet 
describing the oil-fuel installation at the works of 
d. S. Fry and Sons, Ltd., at Bri.stol. 

Tho Howden-Ljmigstrom ail’ preheaters on the 
stand of the .same name are of importance to those 
interested in fuel economy and increased stcamuig 
capacity. This air prehefiter can be applied to any 
type of boiler and design of furnace, and is normally 
designed to extract 70 per cent, of the available heat 
in the waste flue gases and transfer it to the air re¬ 
quired for combustion. By means of a slowly re¬ 
volving cylinder containing tho heating elements (a 
largo number of thin alternating corrugated and 
plain steel sheets, which form small triangular chan¬ 
nels for the air and hot gases to pass in counter- 
current) the heat is transfeired continuously. Such 
a preheater, applied to a Lanca-shire boiler, gave a 
fuel-saving of 15-2 per cent. At the same stand is 
the Howilen-Bnrdon oil-gas furnace. 

The ADdland Coal Products, Ltd., utilise a method 
of carbonisation .specially adapted to feebly caking. 
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or a blend of strongly caking and feebly caking coal 
slacks, and the exhibit is designed to show by stages 
the products thus obtained. In addition to smoke¬ 
less fuel, fuel oils and gas, interesting sjK'cimcns of 
diainf> ctants and paints arc shown. 

The stand of Royies, Ltd., of Irlani, contains 
samples of the How indented copper tubes, a working 
exhibit of the Row air lieater, the Roylc hydraulic 
test pump, the Row storage pattern calorifier, and a 
series of steam traps and valves. 

The Triumph P.ll. stoker, exhibited by Trium])b 
Stoker hUl., is of the sprinkler type, the residt being 
jterfect combustion without smoke. For a description 
of the chief characteristics of this stoker reference' 
may be made, to the lirm's catalogues, “ A ” and 
“ Ji*.!).” 

The Thermal Syndicate could not he ubH('nt from 
a smoke-abatement exliibition, and showed a n'jire- 
sentative .selection of the many products for home 
and industrial use w'hich are made in Vitreosil. 

The Exhibition remains open until the evening of 
November l.'i. 


PULP AND PAPER INDUSTRY IN CANADA 

The International Paper Co. is erecting a new 
annex to its present mills at Three Rivers, .at a cost 
of over $2,000,000. 

The St. Regis Pulp and Paper Co., has puichased 
a site at Capo Rouge, near Quebec, for the erection 
of its three mills. 

The mills of the Chicoutimi Pulp and Pajs'r Co., 
which closed down after the bankruptcy of Becker 
and Co., have resumed operations, ftice Bros., 
Co., Ltd., is commencing the erection of a large 
mill at St. Joseph d’Alma, Lake St. John, Quelle. 
The miU will have an initial daily output of 200 
tons of paper, increasing to 600 t. 

A third paper mill is to bo established in New¬ 
foundland in the Handor Valley in the north ea.st 
jwrtion of the island, with a capacity of 300 t. of 
newsprint daily. 

The annual statement of Spanish River Pulp 
and Paper Mills Ltd. (Ontario) shows gross profits 
of $5,038,029 as compared svith $4,008,155 on the 
30 June, 1923. The gross profit for the past year 
is equivalent to 26-6 per cent, on the common 
stock. The working capital stands $9,012,994 and 
total assets at $44,704,649. 

The International Pulp and Paper Co., will exiiend 
$5,000,000 on enlarging its paper plant at Three 
Rivers, Quebec. Tliree new machines for newsprint 
will bo installed. This will increase capacity to 
600 tons of paper daily. 

The Quebec Pulp and Paper Coiqjoration has taken 
over the Saguenay Company, and its main subsidiary 
the Chicoutimi Pulp Co., both companies whieli were 
formerly operated by the Becker interests. 

The National Pulp Corporation, Ltd., is to erect a 
small newsprint mill at Oshawa, Ontario. A com¬ 
pany composed of Quebec capitalists is to erect a 
large pulp mill in the Megiscane river district in 
Abitibi, Northern Quebec. 


THE STREATFEILD MEMORIAL LECTURE 

The annual ad(lrcs,s in menuiry of tlie late Mr, E. W. 
Streatfeild was di'livcred at the Finsbury Teclmical 
College, on November 6, by -Mr. Julian L. Baker, the 
subject being The ('hemist and the Fermentation 
Industries." The object of the leetun; vias to stress 
the economio and scientific importam e of the fermen¬ 
tation industries and to show the very fruitful pos.si- 
bilities of these industries for reseandi. 

Tlie n'vemie from beer and spirits alone aceownted 
for, roughly, oue-sixth of the total revenue of the 
country, this large sum being obtaineil from materials 
almost wholly derived from agriculture and largely 
grown in this country. 

Following a general deserqttion of the processes of 
brewing, it was pointed out bow little we know' of 
what actually takes place, and no real advance could 
be claimed since (TSullivan and Brown and Morris, 
by tlieir work on the action of atnylase on starch, set 
the brew'iiig world thinking. The slow progn-ss made 
during tlll^ last forty years was not surprising, for the 
difficulties of the investigator were profound owing 
to the complexity of the eliangc.s involved. 'J'he work 
by Brown, I\01ler,Maquonne, Roux, Ling and the lec¬ 
turer was outlined, and the eonelusion drawn that 
starch was not made up of a polymerised basal unit, 
and that Pictet, Carrer ami livine were jirobably in 
error in regarding stiiroli as consisting of a singh' 
substance. It thus aitpeared ho])eful that we might 
soon be in the pos.session of relial)le information con¬ 
cerning one constituent of the barley.corn, 1 hough 
there was still a great deal to lu^ done on the proteins 
of the barley, (Jmh'r sucli comlitions it was not 
surprising that brewing was still regarded as a craft 
ami the brewer as an empiricist. 

After describing the work being conducted under 
the auspices of the Research Scheme of the Institute 
of Brewing at Rothamsted and elsewhere, the 
difficulty was emphasised of convincing the industry 
of the need for re.seareh owing to the llritish instinct 
to leave well alone. The general trend of tlie imlnstry, 
however, was progressive, and firms were lieginning 
to .see the necessity that their brewers should l>e men 
well-trained in science and engineering. The time 
was not far remote wlien the services of chemists 
would be in greater demand in breweries than at 
present. Recent work on the production of glycerol 
lactic acid by fermentation processes was outlined. 
Enough ovideiice was addneed t-o show that the 
industries ba.sed on the activity of micro-organisms 
were of profound importance to tlie community, 
and that the fields of iiive-stigation, both academical 
ami teehiiicai, in such iiKlii.strio.s were limitless. 

*\t the conclusion of his address Mr. Julian Baker 
referred to the jeceiit decision of the (.Ity and Guilds 
of Ismdon Iiistituto to close the College in 1926. 
The w ithdraw al of the London County t.'ouncil grant 
of £16,066 ])cr annum, to take ellect in 1926, was 
largely responaiblo for the position. He thouglit 
the deeliiie in the number of students, given as a 
reason for the grant witlnkawal, liad been unduly 
exaggerated, avid was no greater than miglit le 
anticipated in view of the action takni in 1926 to close 
the College and admit no new students in tlie Session 
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1920-21. Immcdiatf; action Avas necessary on the 
part of those « ho valued the real and practical educa¬ 
tional facilities oli'ered hy the (,'ollege for the last 
forty-.si.'c years, due in the first iii.stanee to the curricu¬ 
lum provided in clumiistry and engineering hy its 
first teachers. Armstrong, I’erry and Ayrton. 1 ho 
practical courses unfettered hy any jiarticular 
e.xamination syllabus ought to continue, and it vas 
t(j he hoped that an influential deputation of manu- 
facturers and educationists voiild find a va}' to enahlo 
the In.stitution to continue its uork. 

After iiresenting the .Streatfeild Memorial Medal to 
the lecturer, the cliainnan. Prof. H. K. Armstrong, 
gave an account of his early work at Finsbuiy with 
Perry and Ayrton, and emphasised the value which 
the traiidng had alw ays had in promoting the applica¬ 
tion of science to indr.stry. T he courses for training 
chemists and engineers were unique. Chemical 
engineering was no new' subject at Finsbury. All its 
chemists received training in the principles of engin¬ 
eering a.s |)art of the ordinary course. 

Mr. A. ('hasten Chapman considered that the sound 
practical training, with freedom from examination 
syllabuses, the great tradition of its past students 
and teachers, and the service it had rendered should 
as.sure the continuance of Finsbury. Everything 
y)ossible should be done in order that its work might 
be continued and developed. 

Prof. G. T. Morgan, in arguing for a continuance 
of its work, pointed out that the good-will of the 
Gollego and traditions associated w ith it could not be 
continued elsewhere; they would be irretrievably 
lost if it closed. 

Prof, llonnan who was unable to be present, 
expressed his views by letter : “ It would have given 
mo great pleasure to express my views on the educa¬ 
tional value of the old college, which, in my opinion, 
did excellent w ork of real importance for the country'. 
The whole cause of higher education in London is 
suffering at present from the want of autonomy in 
the mincipal ('ollogcs as regards the examination 

a tW B.yc. degree. The old Finsbury system was 
is th(^ only oiu' which produces good results, 
is, in fact, the method employed by other civilised 
countries, with the exception of England. I am, 
therefore, as you know-, a hearty su])porter of the 
system which enabled Finsbury College to produce a 
long succession of men who have gone forth intej the 
world and done good work, and held high positions 
in engineering and chemistry. 

Mr. F. H. Carr agreed that the training offered at 
Finsbury was of great value to the industries. He 
considered that we were suffering greatly from what 
he would b'rra the respectability of degrees. 

Mr. A. J. Chapman, President of the Old Students’ 
As.so(uation, described the work now being done by 
the association to save the college. He felt that 
where the Council dif'ered from some authorities was 
on the question of the necessity of a man taking a de¬ 
gree at the end of his training. Finsbury had always 
held that this oidy fettered the curriculum, and tlie 
reason Finsbury had been such a success in the past 
was the freedom of the course given there, whereby 
each pf the three departments of the College obtained 
a ^0^ knowledge of the other two. The ()M|^th»'* 


dents’ Association had been assured of the interc 
the four great Institutions took in the matter.'ll 
Institute of ( hemistry, Institutions of C ivil, I lectrico 
and Mechanical Engineers. Many of the (itj Grih 
had been approached, and so also had the mainda 
turera through tlieir trade organisations. It wi 
hoped that some means would be found to prcvei 
the closure. 

FORTHCOMING EVENTS 

Nov. 17. Society civ Chemioau Industry, Yorkahit 
Sccticm, Groat Northern Ilotol (Boom 1.7), Loodt 
at 7.15 p.m. “Chemistry of tho Distillation t 
Fatty Acids," by G. F. Bickering. 

Nov. 17. Univkksity ov BianUNanAM Chkmical Society 
Chemioul Loctuio Theatre, Kdgbaston, Binning 
ham, at p.m. “ The Chemiatry of Blood,' 
by S. II. Edgar. 

Nov. 17. Institution of Mechanicai. Enoineers, Storey’, 
Gate, Westminster, London, S.W. I, at 7 p.m 
" Tho Broduction of a Modern Technical Journal,' 
by L. I'endroti. 

Nov. 17. Institution of the Rubber Industry, Joint 
Meeting with the Society of Chkmicai. Industry, 
Engineers’ Club, Coventry Street, Biccadilly, W., 
at 8 p.m. “ Latex, its Chemistry and tho Develop¬ 
ment of its Industrial ApplicatioiLs,” by Dr. A. 
Von Rossom. B. D. Borritt, M.Sc., will open the 
discussion on behalf of tho S.C.l. 

Nov. 17. Faraday' Society, Ordinary Meeting, Rooms of 
tho Chemical Society, Burlington House, Bicca¬ 
dilly, London, W. 1, at 8 p.m. 

Tho following [lapors will bo imd :— (1) “ The Hydro¬ 
lysis of Alkali Cyanides in Aqueous Solution,” by 
R. W. E. B. Harman and F. B. Worley. {‘2) “ Note on 
tho Eximnsion of Water while Froo'zing “ by A. P. 
Laurie. (3) “The Viscosity of Roversiblo Einulsion.H," 
by S. S. Joshi. (4) “ On the Viscosities of Liquids at 
their Boiling Boiiits,” by J). B. MacLeod. (5) “ 'llie 
Kinetic Tlieory of Evaporation “ by D. B. MacLeod, 
(fi) “ New Design for Apparatus to Measure the Co- 
ellicioiit of Deviation from Boyle’s Iaiw and tho 
Determination of this Coeilicient for Acetylene,” by 
J. T. Ilowarl'h and F. B. Burt.. 'I'liero will also be an 
exhibition of physico-chemical Apparatus by Messrs. 
A. Gallenkamp and Co., Ltd. 

Nov. 18. Roy-al Bhotocrai'IIIC Society, 36, Russell Square, 
London, W.C. 1, at 7 p.m. (1) “Note on ilie 
Relationship of Bhotographio Emulsion Fog to 
Grain Site,” by A. P. H. Trivelli, E. P. Wightmau, 
and S. E. Sheppard. (2) “ Grain Size and Distri¬ 
bution in Emulsions,” by S. E. Sheppard. 
(3) “ Conditions Govornmg tho Behaviour of the 
Silver Bromide Grains during Development,” by 
L. F. Davidson. (4) ” Denionstratiorui of tlie 
Cambridge Photograpiiic Ophthalmoscopo and 
Cambridge Record Measuring Machine,” by the 
Oainbridge Iicstrurnont Company. 

Nov. 18. Institute of Brevvino, ticottish Section, Cale¬ 
donian Station Hotel, Edinburgh. ” Hot Aera¬ 
tion,” by Dr. Clerk Rankon. 

Nov. 18, Institution of Civil Enuineeils, Ordinary 
Meeting, Great George Stroot, Westminster, 
Ixindon, S.W. 1, at 0 p.m. “Notes on Modern 
Practice m Road-Making,” by W. J. Hadlield. 
Nov, 18. Imterial Colleoe Chemical Society, Royol 
College of Science, South Kensington, London, 
S.W. 7, at 6 p.m. ” Tho Manufacture of Glass,” 
by Dr. M. W. Travers, B'.R.S. 
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' DepaiftmeAt 6t Coa! Oas and Fuel ludutiitries. 
The Umvereity Leeds, at 3 p.m. (1) ** A Note 
on the Glass Houses o! tho Leeds District, in the 
■Seventeentli, Eighteenth and. Nineteenth Cen¬ 
turies,” by F» Buckley. (2) “ A Striking Instance 
of Fireolft^i Corrosion through tho Action of 
Salteako," by Prof. W, E. S. Turner. (3) “A 
Note on Some Proporties of a Sandstone Block 
after ITso in a Gloss Furnace,” by H. S. Houlds- 
worth, (4) “ The Production of Colourless Glass 
in Tank Pumocefl, with Spociol Hcfcreiieo to the 
Use of Selenium. Port iV. 'flio InlUience of 
iVrHonious Oxido ” by A. Cousoii arul Prof. W. E. S. 
Turner. 

Nov. 19. Tnbtitutk dr Chemistry, Lorulm d’ahon, 30, 
Russell Square, London, W.C. i, at B p.m. Dis¬ 
cussion to bo opened by Dr. J. J. Fox and Mr. V. 
Stott, on ” The Standiirdisation of Scientific 
Glassware with partionlar reference to Units of 
Volume.” ' 

■ Nov. 19. Society of CiroMiCAi* Industry, Bristol Ssclion^ 
Visit to the New University Buildings. Meinbors 
will meet at 2.30 p.m. outside tho Chemical 
Department, Woodland Road, Bristol. 

Nov. 19. Institute of Chemistry and Society of CHBMicAii 
Industry, tho Caledonian Station Hotel, Edin¬ 
burgh, at 8 p.m. '* Tho Profession of Chemistrj 
by Prof, O. G. Henderson. 

Nov. 20. Institute of Chemistry, Belfast and District 
Bection^ Visit to the Linen Industry Resetirch 
Association at l^ambeg. ” The Work of the 
luMtituto,” by Dr. J, Vargas Eyre. 

Nov. 20. Institution op Meohanicau Enoinbxors, QiM'en’a 
Hotel, Birmingham, at 0.30 p.m. ‘‘ Design of an 
Up*te-date Factory,” by F. W. Suniold. 

Nov. 20. Chemical Society, Ordinary Scientific Meet- 
INO, Burlington House, Piccadilly, London, W. 1, 
at 8 p.m. (1) ” Tlio Sulphur Compounds of Kim- 
moridge Shale Oil. Part I,” by F. Challenger, 
J. R. A. Jinks, and J. Haslam. (2) “ Tlio Inter¬ 
action of Thiocyanogen and of Hydrogen Sulphide 
with Unsaturatod Compotmds. Part II,” by 
F. Challenger and T. H. Bott. 

Nov. 21. University op London, King’s College, Strand, 
W.O. 2, at 5..30 p.m. ” Scientific Metliotl,” by 
E. S. Russell, M.A. 

Nov. 21 . Society op Chemical Industry, lAiKrpool Section, 
the Muspratt Ijectuixj Theatre, The University, 
Liverpool, at 6 p.m, ** Notes oh Alloy Metals used 
in Alloy Steels,” by J, L. P. Vogel. 

'Nov. 21. Institute of Metals, SheffieM Section, Conjoint 
Meeting of Societies at the Sheffield Metallurgical 
Association’s Rooms, 198, West Street, Sheffield, 
at 7.30 p.m. “Non-Ferrous Metals in tlio 
BVjundry,” by. A. Marks. 

Nov. 21, Institution op Mbchanioal Engineers, Joint 
Mooting with the Liverpool Enqineexuno 
Society, at 9, Tho Templo, Dale Street, Liverpool, 
at 7.30 p.m. “Reducing or Pass-Out U’urbines,” 
by W. S. Burge and P. J. Oliittehdon. 

Nov. 22. Institution of Mechanical Engineers, Midland 
iS’ccffon, Visit to tho Birmingliarn Small Arms Co,, 
Small Heath, Birmingham. 

Nov. 24. Institution op Electrical Enoineer.s, Savoy 
Place, London, W.O. 2, at 7 p.m. “ Discussion 
On tho Klectroatatio Wattmeter used for Measuring 
Dielectric Losses in Cables,” opened by N. A. 
Alien. 

Nov. 24. Royal Society of Arts, John Street, Adolphi, 


CQBMISTRY AMD INOVSTRY 


SOOETY OF CHEMICAL INpUStRT; 

SUSPENSION OF ENTRANCE FEE ' ^ 

As an inducement to Chemists to become memben, . 
the Council has resolved that no entrance fee shall 
bo paid by members joining the Society in 1026. 

A form of application for membership was inserted , 
at the end of this Section in the issue of the .Tomnal 
for October 17, and it is hoped that it may ho used ■ 
to introduce A new member for ne,\t year. 

BACK NUMBERS OF JOURNAL 

The General Secretary will bo glad to hear from 
Members or Subscribers who have copies of the 
Journal for January 6, 1923, or January 4, 1924, 
that they are willing to dispose of to the Society. 

ANNUAL REPORTS OF THE PROGRESS OF 
APPLIED CHEMISTRY 

VOL. IX (1924) 

This volume is in course of preparation, and an 
order form will bo sent out in due course with the 
application for the annual subscription for 1926. 

The list of subjects dealt with and the names of 
tho authors are as follows :— 

Plant and Machintri/ . . S. G. M. Ujus. 

Fuel .J. W. Cobb and H. J. 

IlODSMAN. 


Oim—Detlrwlivt DUtiUatiim — 

Tar Products . . . W. B. Davidson. 

Mineral Oils ■ . . . S. J. M. A old. 

Colouring Mutters and Dyes . E. U. Rodd. 

Fibrsst TextilsSf Cellulose^ and 

Paper , . . . S. H. HieoiNs. 

Bleaclting, Dyeingt Printing, atui 

Finishing . . . . A. J. Hall. 

Acids, Alkalis, Salts, etc, . . R. Pabrisii. 

Olass . . . . . E. A. Coad-Pbyoh. 

Ceramics, Building Materials, 

and Refractories . . W. J. Rees, 

Iron and Steel . . . . C. 0. Bannister, 

Iron-Ferrous Metals . .. . C. A. Kdwards. 

Electro-Chemical and Mleeiro- 

MetallurgiaU Industries . J. N. Pbino. 

Oils, Fats, and Waxes . . H.'M. Lanoion. 

Potn^, Pigments, Varnishes, and 

Resins ■ . . C. A, Klein. 

Indiarubber . . . . D. F. Twiss. 

Leather and Olue . . . D. M. McCandlish. 

Soils and FertiUssrs . . . H. J. Page. 

Sugars, Starches, and Oums . h. Eynon and J. H. Lamb. 

Fermentation Industries . . H. L. Hind. : 

Foods . . . . G. W. Monieb-Wiluams. 

Sanitatibn and Water Purification J. H. Johnston. 

Pine Chemicals, Medicinal Sub¬ 
stances, Essential Oils - . H. Kino. 

Photographic Materials and Pro¬ 
cesses , , , . W. Clabb. 

Explosives .... J. Weir, 


H. Kino. 

W. Clark, 
J. Weir, 


DEATHS 

Jockaon, Dr. W. Hutehott (elected 1900), of the Radcliff© 
Ubrory, Oxford, Librarian, On Pobniary 21, 1924. 
Smith, Henry 0. (elected 1902), of “ Dunboux ne,” Shirley 
Rood, Roseville, Sydney, N.S.W., Choiiaist, On Septein- 
ber, 19, 1924. 


London, W.C. 2, at 8 p.m. “ Modem Colour Spence, John W. telected 1883), of Dorloy House, West 
Pmblems,” by L. Q. Martin. Didabtury, Manchester, Drysalter. On October 22, 1924. 
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BRISTOL SECTION 

The second meeting was held jointly with the 
Institute of Chemistry on November 6, in the Univer- 
eity Chemical Department, there being an excellent 
attendance. The certificate of Fellowship of the 
the Institute was presented, by Mr. C. J. WaterfaD, 
to Mr. 1*1. .1. Holniyard, M.A., who then read a most 
interesting paper on “ The Present Position of the 
Gebcr Problem.” 

In considering the history of chemistry we may 
remember the statement that “ in no department is 
the modem world more deeply rooted in the past 
than in that of science. Ihe scientific outlook is 
essentially a living tradition, for the correct applica¬ 
tion of whicli a knowledge of its history is essential. 
Chemistry is at least as surtly built on its past as is 
our religion, our social organisation or onr political 
system.” 'this view was gaining widespread support, 
and the history of chemistry was now generally 
regarded as of equal importance with the more 
practical aspects of the subject.. 

One of the most important problems in the history 
of chemistry was that concerned with the. develop¬ 
ment of chmnical knowledge in Islam and its trans¬ 
mission thence to Latin E\irope in the early Middle 
Ages. Much interest centred round certain works 
ascribed to one Gebcr, which appeared in Latin in 
the thirteenth century and showed a clear and 
accurate; acquaintance with many fundamental 
chemical substances and facts. 

Evidence was adduced by the lecturer to show that 
“Gebcr” was Jabir ibn Hayyan, the great Muslim 
chemist who flourished tinder the Oalijih Ilarun 
al-Raschid of “ Arabian Nights ” fame. Ihe Latin 
works were to be regarded, in all probability, not as 
literal translations from the Arabic, but as free 
renderings or compilations. 'Ihe knowledge they 
contained was, in very large ])art, to be found in 
Arabic works by .labir and others still preserved in 
the libraries of Europe, India and Cairo. 

An excellent set of lantern slides illustrating forms 
of qgparatus and other matters pertaining to 
Alchemy concluded the lecture, which was productive 
of a good discussion, tn which Drs. Hooper and 
Rixon, Messrs. Waterfall, Menzies, Jones and others 
took part. 


CHEMICAL SOCIETY 

Consideration of the mechanism of the Walden 
inversion occupied the greater part of the time at! 
a meeting held on Thursday, November 6. The 
first paper was read by Dr. J. Kenyon 

Inveatiq^iona on the dependence of rotatory power on 

chemical cpmtituiion. Part XXIV. Further experi¬ 
ments on ihe Walden Inversion. [With H. Phillips 

and H. G! Turley.] 

LaEVOEOTATOEY lactic acid, which may be assumed 
to have a Isevo-configOTation, when esterified gives 
dextrorotatory ethyl lactate with [o]p“ +11*29°. 
This ester readily yields a p-toluenesulphonyl de¬ 
rivative from which dextrorotatory ethyl o-benzoxy- 
propionate with [ajj)®® -f 34*67° can be prepared 
by interaction with potassium benzoate, whereas, 
by the action of benzoyl chloride on the same sample 
of dextrorotatory ethyl lactate, Isevorotatory ethyl 
a-benzoxypropionate with [a]n“—24*69° is ob¬ 
tained. A complete inversion of I-lactio acid is 
unlicated in the first case. Similarly dextrorotatory 
a-bromopropionic ester has been obtained by the 
interaction of the laovorotatory sulphonic ester 
with Grignard reagents. This reaction has an im¬ 
portant bearing on the relative configurations of I- 
lactic acid and dextrorotatory a-bromopropionic acid 
and therefore on the theoretical aspect of the Walden 
invemion. An attempt is made to suggest the 
possible mechanism of the reactions described on 
the lines indicated by one of us (Part XVII., T., 
1923, 123, 44). 

Prof. T. M. Lowry then gave an account of his 
explanation of— 

The Mechanism of the Walden Inversion. 

TuJS speaker .said that none of the older theories 
had secured general acceptance since it had always 
been necessary to postulate some entirely novel 
property of the asymmetric carbon atom, devised 
expressly in order to explain tin; phenomena in 
question. Illustrating his remarks with models. 
Prof, Lowry described the views of Fischer and of 
Werner, of Gadamer and Frankland, and c.xhibited 
Gamer’s device, manipulation of which involved a 
change of configuration of all three radicals P, Q, B, 


P R 

UNIVERSITY OF BIRMINGHAM CHEMICAL in the scheme C . His own conception of the 
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At the meeting held on November 3, Mr. *1. R. mechanism was based on two propositions—(i) that 
Dolphin, B.Sc., delivered a paper on “'Ihe Applica- there are two kinds of valency, one inert and the 
tion of .Science to the Production of Gems.” After other active, reaction in organic as well as in inorganic 
dealing with the inojicrties of refraction, pleochro- chemistry taking place between ions, either “free” 

ism, hardness add density, the lecturer showed that or “ bound ” ; and (ii) that the carbon atom has 

miseroscopical examination was necessary to dis- two stable configurations, the tetrahedral form in 

tingiiish between “ synthetic and real gems, neutral atoms easily and reversibly passing into a 

Verne\iirs method of producing colourless and triangular and planar form when the atom is posi- 

colourcd conindums was Lilly described. 'Ihe colour- tively charged. Basing his arguments on the X-ray 

ing agents used in the produc.tlbn ofitlje ruby, jellow analysis of calcite and basic beryllium acetate, 

and blue sapphires, “ synthetfoSbpax”,apd “ scientific Prof. Lowry applied his two postulates to reactions 
Alexandrite” were dealt with. , Itt'MferiW® the such as those described in the previous paper. It 
distinction betw een “ Citation ” neaf»aa^|^ was necessa^ to suppose that interchange occurred 
Japanese culture .pewrl (Mikimoto pearlsan ionised and an esterified radical (involving 
described and ill yiStialte d. '^wffll^^ter-conversion of a polar and a non-polar 
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unking), and that an intermediate additive, although 
ionic, compound was fomied. 

^Dr. R. H. Pickard disagreed with Prof. Lowry’s 
views. ■ Since the Walden inversion always takes 
place in solution, reference to the X-ray structure 
of solids was quifes beside the point. The previous 
authors had obtained the first example of n chonge 
where the inversion could be definitely ascribed to 
one stage of the reaction, and they had produced 
complete inversion'without loss of rotatory power. 
Naturally, the explanation which they put forward 
must in the first place be special; a general theory 
such as that evolved by Prof. Lowry must take 
into account inversions which were complete, and 
partial. He was certain that much work which had 
led to raceraisation had not found its way into 
chemical literature. Racemisation is, ho said, a 
phenomenon which is preceded by subtraction ; the 
other reactions arc preceded by potential addition. 

Dr. G. W. Clough congratulated the first authors 
on their valuable experimental contribution to the 
chemistry of the Walden inversion; the trans¬ 
formations of ethyl p-tolucncsulphonyl-d-lactatc were 
of great importance, especially as Freudenberg and 
Rhino had recently obtained optically active alanine- 
nmido by the action of ammonia on the same com¬ 
pound. He asked whether Dr. Kenyon’s theory 
was generally applicable, and suggested a similar 
investigation with ethyl phenylmethylglycollate as 
a crucial test. Prof. Lowry’s theory was similar 
to that of Biilmann, and the question again arose 
whether an electrically charged carbon atom is 
asymmetric if it baa only three groups attached to 
it, these groups being in the some plane as the 
carbon atom. The mechanism might apply to the 
action of water on active phenylchloroacetic acid, 
but complete racemisation occurs in this case. 'I’he 
theory apparently had not been applied to any 
concrete example from the work of Walden, McKenzie, 
Fischer, or their collaborators; it did not account 
for the difieronce in behaviour of an acid and its 
ester with a given reagent, neither did it indicate 
at which point in a Walden inversion change of 
configuration occurs. < Finally, Prof. Lowry did not 
apiwar to have made any predictions which could 
be experimentally tested. 

Dr. H. Phillips considered that whilst Prof. Lowry’s 
theory suggested a possible mechanism for an 
abnormal reaction or racemisation, it did not appear 
to admit the possibility of predominance of the direct 
displacement reaction, unaccompanied by configura- 
tivo change, as observed, e.g., by Senter and Drew 
(2'., 1915, 107 ,' (>38) in the formation of phcnyl- 
aminoacetic acid. The appfication of either theory 
to the experimental results just communicated led 
to the same conclusion, namely that laovorotatory 
lactic acid has the same configuration as dextro¬ 
rotatory a-bromopropionic acid, but the mechanism 
of the Walden inversion propostid by Ihof. LowTy 
also ap{)eared to tlemnml that the action of water on 
the silver salt of dextrorotatory a-bromopropionic 
acid was an “ abnormal ” reaction, and hence to 
lead to a diametrically opposed conclusion. 

Prof. Lowry, in reply, denied that his theory 
took account only of two alternatives, namely 


racemisation and complete inversion; his impression 
was that the facts so far brought forward in entdeism 
were explainable in the manner he suggested, 

Dr. E. B. Maxted then read the following paper 

The adsorption of caUilylkally pnisoiwiis metals Jy 

platinum. Part 1. The adsorption of had and 

mercury. 

The adsorption of lend and of mercury from dilute 
aqueous solutions of their salts has been studied, 
with the ultimate object of finding the variation in 
the activity of a platinum catalyst with the actual 
concentration of such inliibitants on its surface. In 
those adsorption measurements it was found, both 
for lead and for mercury, that the adsorbed concen¬ 
tration is directly proportional to the hulk concen¬ 
tration up to a region iti the neighbourhood of the 
complete saturation of the surface of the platinum 
by the substance adsorbed. With the ))latiuum em¬ 
ployed, saturation vas obtained with about 27 mg. 
of lead and about 8 mg. of mercury per gram of 
platinum. From the results obtained, it would ap|)ear 
that the activity of a platinum catalyst in the presoneo 
of such inhihitants is a linear function of the concen¬ 
tration of the poison on its surface. 

Dr. W. E. Downey briefly deseribed:— 

A spectroscopic study of the luminescent oxhhtion of 

phosphorus. [With H. J. Eineleus.] 

A SPECTROSCOPIC', examination of the light emitted 
when phosphorus hums has given the following 
results. When pliosphoms burns in enriched air with 
a flame temperature of 8(X)'’, it shows five broad 
hands in the ultra-violet portion of the spectrum. 
Phosphorus burning in air under reduced pressure 
with a flame tempenituro of 125° emits five groups 
of narrow hands. The groups occupy the same 
positions ns the bands obtained with tlie hot flame. 
Glow'ing phosphoms emits the same groups of narrow 
bands. This latter result contradicts Petrikaln’s 
recent work hut agrees with the earlier work of 
Centnerszwer and Petrikaln. 

The President congratulated the authors, and 
expressed the hope that further papers would be 
forthcoming. 


BRITISH ASSOCIATION OF CHEMISTS 

The seventh Annual General Meeting was held at 
the Imperial College of Science, South Kensington, 
on October 25. Dr. Herbert Levinstein, retiring 
President of the Association, was in the chair. 

In his address Dr, Levinstein complimented the 
Council upon the Annual Report, which in his 
opinion was well expressed and admirably concise. 
He alluded to those members who, by non-payment 
of their subscriptions, had seriously hindered the 
work of the Association, and appealed to all to make 
it a point of honour to recognise tlieir clear duty in 
this respect. The report made, very clear the unique 



.1130 




_ 


. , , . ^ ,,, .._. V 

advantage that the Aeit)iola%Oii^‘Md fo confer; ‘ It 
had set up a standard of quatidoation; it supported 
substantially those of Its members who were unem¬ 
ployed, and it had given, in the current year, legal aid 
to several of its members. Dr. Levinstein considered 
that those firms who were members of the Association 
of British Chemical Manufacturers would in many 
oases be prepared to give the Association substantial 
support; since the Association, pledged as it was to 
maintain a high standard for the profession, was able 
and willing to assist manufacturers in every possible 
way, It was greatly to the credit of the Ajssooiation 
that it had been the first chemical organisation to 
wait successfully upon the President of the Board of 
Trade in connexion with the Dyestuffs Agreement 
• controversy, and it was duo, in large measure, to the 
Association’s influence that a serious blow at the 
dyestuffs' industry of this country had been turned 
aside. 

The general discussion was opened by IVIr. Rowell, 
who said that decided progress had been made, but 
that a considerable increase in mombei'ship was 
necessary if there were to be any rapid advance. He 
indicated that Birmingham was preparing a scheme 
which he claimed had already proved successful on a 
small scale, and which might, in his opinion, be the 
more satisfactory as its scope increased. He hoped 
that the Association would collect information about 
salaries, so that particulars of minimum salaries paid 
might bo obtained, and employers who paid less than 
the average amount might bo approached with a 
view to adjustment of the matter. 

Officers for the ensuing year were then elected as 
follows : President, Dr. E. F. Armstrong, F.R.S.; 
Vice-Presidents, W. E. Kay and F. Scholefield, M.So.; 
Registrar, David Bain, D.Sc.; General Secretary, 

I. Boodson, B.Sc.; TrM^rcr, H. E. J. Cory, M.So; 

Editor, H. T. F. Rhotwl; Assistant Secretary, A Ores 
Stewart Mills. 

Mr. Knapp (Birmingham) then rose to put the 
Birmingham resolutions, which ho explains were 
advanced as temporary measures with a view to 
economy. The first and second of the.se—that Coun¬ 
cil Meetings be held on alternate months, and that 
they be held at Derby, were accepted, but some 
discussion arose as to the third—that Sections be 
allowed to send at the Association’s expense only one 
Councillor to each Council Meeting. After some 
energetic discussion in which Mr. W. E. Kay and 
the London Delegates took part, the amendment by 
Mr. B. R. Redgrove, Senior London Delegate, that 
the words “ at the Association’s expense ” be deleted, 

.was carried. 

Mr, W. E. Kay, Vice-President of the Association, 
tliwayico posed a vote of thanks to the retiring Presi- 
^He pointed out how much moral and material 
Dr. Levinstein had lent to the Association, and 
' its success had been due, in largo measure, to his 
iiergy and enthusiasm. The vote of thanks was 
carried with loud acclamation. 

The kindness of Prof. Baker of the Imperial College 
had made possible a tour of inspection of the labora- 
tories^nd this took place at the close of the meeting. 

A vejH successful dimmer was subsequently held at 
the ^Srineera' Club. 
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At the meeting, held on October 22, by the 
Faraday Society, the Geological Society and tlffe 
Mineralogical Society, a general diseijssion was 
held on ‘ ■ The Physical Chemistry of Igneous Rook 
Formation.” . 

In his paper on the “ Homogeneous-Equilibria in 
Magmatic Melts and their Bearing on the Processes 
of Igneous Rock-Formation,” Mr. P. Niggli surveyed 
the phenomena in relation to the formation of rock, 
and gave a diagrammatic representation based on 
consideration of the homogeneous equilibria in the 
magma and connecting together a large number of 
natural phenomena, which thus represented a ser¬ 
viceable basis on which to discusathe laws pertaining 
to igneous rock. ' 

Mr. A. F. Hallimond contributed a paper on 
“ The Formation of Eutectic and Similar Structures 
in Silicate Melts,” which dealt with the classification 
of silicate melts, the interpretation of structures, and 
concluded by suggesting a method of investigation 
consisting in examining polished surfaces under 
vertical illumination. 

The object of the paper by Prof. C. H. Desoh, 
entitled “ The Theory of Cr 3 mtalli 8 ation in Rock 
Magmas, ” was to suggest that the theory of crystallisa¬ 
tion of rock magmas was best studied by the deter¬ 
mination of the equilibrium diagrams of binary and 
ternary systems, work which has been undertaken 
with such remarkable success at the Geophysical 
Laboratory at Washington, combined with a detailed 
examination of the effects of cooling. For this 
latter purpose a knowledge of the viscosity of 
magmas and its variation with temperature and 
composition was required. 

The paper by Prof. J. W. Gregory on “ Magmatic 
™ ” dealt with gold-quartz veins, chromite, the 


magmatic iron ores, nickel ores in norite, and the 
intrusive pyritic thassives- It pointed to the con¬ 
clusion that the metalliferous ores formed during 
the direct consolidation of igneous magmas were at 
present unimportant; since the non-titaniferous 
ores which have been regarded as the test cases for 
magmatic iron ores, the nickel-sulphide ores in 
norites, the chief masses of chromite, and the great 
pyritic masses, were apparently dejiosited. from solu¬ 
tions. The waters Which had deposited primary ores 
were probably in most cases of magmatic origin, but 
the term magmatic as applied to ores should be 
restricted to its original meaning of direct consolida¬ 
tion from a molten magma. 

Mr. J. W. Evans gavp a paper entitled “ Proposed 
Researches on the Chemistry and Physics of Igneous 
Magmas'and Rocks ” which dealt wHh research under 
uniform or hydraulic pressure and the effects of 
directed pressure, or shearing stress. Emphasis was 
laid on the theoretical and practical importance of 
investigating the origin, history and physical and 
chemical characters of igneous magmas arid rocks, 
not only for determining the fundamental problems 
of the structure and past history of the earth, but 
because it had an immediate bearing on the mode 
of occurrence of metalliferous ores and therefore on 
the economic problems of mineral production. 
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*>’*!BK W. a. ivBichardson, in his paper on “ Some 
yitiniate Problems in Petrogenesis,” stated that 
the science of petrogenesis took its origin and found 
its first problems in the recognition of affinities 
shown bjr rooks aeSfciated in the field, in such facts 
as the existence of petrographiC' provinces and' 
diaeohistio dykes. - Sihce in ito earlier stages petrology 
consisted of a vast mass of descriptive data, it was 
clear that the only way to bring the accumulated 
material into order was to limit the problems to 
definite areas. The extension of systematic surveys 
has now provided a body of data to which appeal 
can be made and statistical methods applied. 
Mr. Richardson concluded his paper by indicating 
what in his opinion were the chief needs of research 
in this connexion! They are as follows:—(1) The 
tabulation of the areas and exposed volumes of 
visible igneous rocks, so that further estimates of 
relative volumes could be made; (2) the systematic 
sampling of rock masses for chemical analysis; 
(3) investigations on the behaviour of silicate systems 
in the presence of vapour phases ; (4) a more accurate 
and systematic determination of the temperature 
gradients in relation to the thermal problems of 
petrology, and of the geographical distribution of 
the gradients; (u) organised research into the 
question of the thermal state of the earth, especially 
the upper crust. 

The p^r entitled “ Some Physical Properties of 
Silicate ■ Glasses and their Possible Bearing on the 
History of Igneous Rocks," by Prof. W. E. S. 
Turner, de^lt with the weathering and corrosion of 
silicate glasses and the density, thermal expansion 
and the compressibility of glass. 

A “ Review of Recent Work on the Origin and 
Differentiation of Igneous Rocks ” was given by 
Mr. G. W. Tyrrell, who said that petrology may be 
considered as the natural history branch of physical 
chemistry. The application of ph 3 ssico-chemica! prin¬ 
ciples to the study of igneous rocks has been ham¬ 
pered owing to the scarcity of exact experimental 
data on the behaviour of solutions approximating 
to igneous rocks in composition at high temperatures, 
but tliis handicap was now in process of being 
removed by the intensive and well-directed work of 
the Geophysical Institute at Washington. The paper 
also deals with crystallisation-differentiation, influence 
of water and other volatile constituents in magmatic 
differentiation, the origin of anonhosite, the origin 
of the alkMine rocks and the origin of alndites and 
ultrabasie lamprophyres. 


A cyanide war is apparently developing in North 
Ontario between the Cassol Cyanide Co., Glasgow, 
and the American Cyanamld Co. The former is 
offering sodium cyanide at under 15 cents, per 
pound, whilst the Cyanamid Co. supplies calcium 
cyanide at about 12 cents, per pound. It is reported 
that the American Company is endeavouring to 
reach an agreement with the Cassel Co., with the 
oljjqpt pi preventing a serious trade war, 


CORRESPONDENCE 

IS IT POSSIBLE TO PREDICT THE COURSE OF THE' 
WALDEN INVERSION 7 

Sir,—At the last meeting of the Chemical Society 
I quoted Prof. Walden’s statement that “ We have 
many theories, too many theories, but we have not' 
yet got the theory which will master the Waldeit 
Inversion.” I also quoted his negative reply lo thp 
question, which I put to him in Holland nt the van’t 
Hoff Jubilee, whether he expected to iind a theory 
whieh would enable us to predict the course of these 
actions. My own view', as I explained to him, is 
that tho Walden Inversion gives us an opportunity 
of studying the mechanism of chemical change more- 
intimately than does any otlier phenomenon hitherto 
investigated ; wo arc therefore much more likely to 
learn from it, than to be able to use it as a “ happy 
hunting ground ’’ for projihets. 

There is, however, anotlior fnndamentnl difficulty, 
in the fact that tho Walden Inversion is essentially 
a study of simuUanemts reactions. Of these there arc 
at least two, namely, direct substitution and indirect 
mibstUuticm ; and, in some cases, there may be a thiid, 
namely, mtffraccmisation, as distinguished from the 
racemisatioh which must result if direct and indirect 
substitution proceed with equal velocity, so as to 
give a 50 per cent, inversion. These three actions 
can all be interpreted by tho modified Gadamer 
mechanism which I divscrihed ; but, unless one could 
assign relative values to the three velocity-constants 
in question, the course of the action could not bo 
predicted, since 40 per cent, of direct with 60 per cent, 
of indirect substitution would be describwl convention¬ 
ally as inversion with partial raeemisation, whilst 
60 per cent; of direct with 40 per cent, of indirect 
substitution would be described as involving partial 
raeemisation without inversion. 

The examples recently described by the Battersea 
school owe ranch of their attractiveness to the fact 
that one of these actions preponderates over the 
Otliers so strongly that they have almost ceased to be 
simultaneous. In cases such as these qualilalive 
predictions may some day be possible, e.y., that tho 
action will proceed along Route No. 1 rather than 
along Route No. 2, perhaps (as I have suggested) on 
account of the mere bulk of the anions which are being 
exchanged. In all others, however, the predictions 
involve quantitative statements, which call for much 
more knowledge than we possess at present of the 
course of even the most commonplace reactions of 
organic chemistry. Thus, until we can predict tho 
extent to which nitric acid will act as a nitrating agent, 
or as an oxidising agent on compounds such as In'omo- 
camphor, it is, in my oiiinion, unlikely that wc shall 
be able to predict whether direct or indirect substitu¬ 
tion w ill preponderate in cases in which both occur.— 
1 am, Sir, etc., T. M. Lowry 

ECONOMY IN THE GENERATION OF STEAM 

Sir,—I have read with interest the article by 
Mr.. Chas. F. Wade on “ Economy in the Generation 
and Utilisation of Steam ” in the cunciit number 
ol Chemistry and Industry, and I note that it is 
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suggested that the loss due to unbumod carbon in 
the ash of coal may be evaluated from “the difference 
between the absolute ash as found by proximate 
analysis, and the percentage of ashes removed.” 
While this is, no doubt, theoretically always true, 
experience shows that the rule is one which te- 
iquently fails. It commonly happens when working 
with mechanical stokers and mechanical draught 
that the percentage of ashes removed during a 
boiler trial is less than that required by the proximate 
analysis, although there is a considerable ^rcentage 
of unconsumed carbon in<the refuse. This, of course, 
arises from fine dust carried forward by the gases 
which lodge in the various parts of the boiler and 
setting, and is (to a greater or lesser extent) carried 
clean up the chimney, and spread over the 
countryside. 

The loss caused by combustible in the refuse can 
therefore be determined approximately only by 
weighing up s\ich refuse as is removed via the ashpits, 
and by deh^rmining the carbon therein by chemical 
means.^—Yours, etc., 

Godfrey W. Himu.s 

Dearborn Ghemical Co., 

Regent Stnx-t, Dondonf , 

November 10, 1924 


EARLY HISTORY OF ANTIMONY 

Sir,—In my copy of Van der Linden's “ De scriptis 
mediois ” (Nuremberg, 1686) the following biblio¬ 
graphical references to Antimony are given, and 
some of them might prove of interest. For the 
sake of brevity, only names, dates and parts of titles 
are included here :— 

Angelas Sala. Op. Med. Chym,, 1647, 1650, 1680. 

Angelus Sala. Anatomia Antimonii, 1617. 

Baptista Codronchius, 1691, 1629. 

Basilius Valentinus. Currus . . . 1671 (Korckrin- 
gius.) Amsterd.. in 12mo. 

Basilius Valentinus. Azoth. . . . 1613 (Earliest 
publication of Valentinus mentioned by Linden). 

Penotus. Tract, de Antimonio., 1694, 1602, 1613. 
1616. 

Arnold Kemor. Tetras Chymiatrica, 1618 (Erfurt). 

Guernerus Rolfinkius. Dissert. Chem., 1679 (Jena). 

Hildanus. (Medical), 1646. 

Poppius. Basilica Antimonii., 1618 (Frankfort). 

Grevinus. De Venenis., 1471 (Plantin., Antwerp). 

Stouglius. Questiones 111, 1566. 

Philologus, (Medical), 1538, 1546, 1.575. 

H(illmannus. Exercitationes, . . . 168.5 (Leyden). 

Alexander a Suchten. De Secretis Antimonii, 1676 
(Basel), 1670 (London). 

In the event of further notes on the above being 
sought, I shall aU I have found, 

six works Tankius are given as 

being pu|ra^PribeWi^^604 and. 1628. I find no 
mentka^^BllJds ® book, but a more thorough 
searcji^Hm^it&ore fruitful.—1 am. Sir, etc., 

Harold A. Auden 

WWtKedge Road 


PER^AL AND OTHER ITEMS 

The King has approved of the following awards 
this year by the president and council ofvhe BotoI 
Society :—Royal medal to Sir Dugald Clerk, K.B.E., 
F.R.S., for his application of scientific principles to 
engineering problems, particularly to the develop¬ 
ment of the internal-combustion en^e. A Royal 
medal to Dr. H. H. Dale, F.R.S., for his researches 
in pharmacology and physiology. The following 
awards have also been made by the president and 
Council;The Copley medal to Sir E. Sharpey- 
Schafer, F.R.S., for his valuable work in physiology 
and histology. The Rumford medal to Mr. C. V. 
Boys, F.R.S., for his invention of the gas calorimeter. 
The Davy medal to Professor A. G. I?crkin, F.R.S., 
for his researches on the structure of natural colour¬ 
ing matters. The Darwin medal to Professor T. H. 
Morgan, Foreign Member R.S., for his valuable 
work in zoology, e.specially his researches on heredity 
and cytology. 

The following is the list of those recommended by 
the president and council of the Royal Society for 
election to the Council at tho anniversary meeting 
on December 1 :—President, Sir Charles Sherrington ; 
Treasurer, Sir D. Prain; Secretaries, W. B. Hardy 
and .1. H. Jeans ; Foreign Secretary, Sir Richard 
Glazebrook. Other members of the Council are 
Sir F. Andrewes, Prof. .1. H. Ashworth, Dr. F. "W. 
Aston, Sir W. Bragg, Prof. S. Chapman, Sir D. Clerk, 
Dr. H. H. Dale, P.'of. F. G. Donnan, Prof. A. S. 
Eddington, Prof. E. S. Goodrich, Sir (f- Holland, 
Prof. J. B. Leathes, Dr. G. C. Simpson, Prof. J. F. 
Thorpe, Prof. F. E. Weiss and Prof. T. R. Merton. 
Lord Crawford and Sir O. Beit have been elected 
Fellows of the Royal Society under the Statute 
which jx^rmits of elections on tho grounds of con¬ 
spicuous services nuidcred to scienoe. A donation of 
£.500 has been made by Mrs. Tyndall, widow of I*rof. 
John Tyndall, F.R.S., to bo used at the discretion of 
tho Tyndall Mining Bequest Committee, as a fund 
to meet out-of-pocket expenses incurred by the 
Tyndall Re.scarch Student in carrying out his 
investigations. 

The following awards have been made by the 
Institution of Civil Engineers ;—A Telford gold 
medal to Professor 0. E. Inglis ; Watt gold medals 
to Mr. H. N. Allott and Mr. F. L. Pearce; Telford 
premiums to Mr. A. J. Martin, Dr. H. E. Hurst, 
Mr. D. A. F. Watt, and Mr. D. H. Renfry ; a Crampton 
prize to Mr. T. B. Nolan ; and a Manby premium to 
Mr. H. T. Tudsbery. All these awards were, for 
papers read at meetings of the Institution. Other 
awards for selected contributions included a Telford 
gold medal to Mr. E. H. Lamb, and premium to 
Mr. F. 0. C. Temple, Mr. H. A. Lewis-Dale, Pro¬ 
fessor L. N. G. Klon, Mr. C. J. Gydc, and Mr. Wm. 
Burnside. 

By an Order of Privy Council, dated October 30, 
Prof. E. P. Cathcart, M.D., D.Sc., F.R.S., Professor 
of Chemical Physiology in the University of Glasgow, 
has been appointed to the vacancy in the membership 
of the Medical Research Council, caused by the 
retirement of Prof. D. No61 Paton, M.D., F.R.S. 
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The list of awards for Ramsay Memorial Fellow- 
ahips is as follows:— British Fellowships: Mr. 
Samuel Coffey, Ph.D., University College, London; 
Mr. A. F. Titley, B.So., PhiLD., University of O-xford; 
Jfr. Sidney-W. Salmders, B.Sc., University College, 
London. Glasgow F^eBowshipa: Mr. T. S. Stevens, 
B.So., University of Qxford; Mr. Alex. Robertson, 
Ph.p. (since resigned on appointment to an Inter¬ 
national Fellowship in Now York). Canadian Fellow¬ 
ship : Mr. Edward H. Boomer, Ph.D., University of 
Cambridge. Danish Fellowship : Mr. Kai J. Petler- 
sen. University of Bristol. Dutch Fellowship ; Dr. 
J. Kalff, University of Manchester. French Fellow¬ 
ship t Dr. H. Weiss, Royal Institution, London. 
Greek Fellowship: Dr. Nicolas Oeconomopoiilos, 
University College, London. Italian Fellowship: 
Dr. Antonio Nasini, University of Cambridge. Japan - 
ese Fellowship : Dr. Kameyama, University College, 
London. Norwegian Fellowship : Mr. Leif Lindc- 
mann (provisional). Spanish Fellowship ; Dr. Miguel 
Crespi, University College, London. Swedish Fellow¬ 
ship : Temporarily vacant. Swiss Fellowship : Dr. 
Walter Feitkneeht, Royal School of Mines, London. 
The total value of the annual amount of the 
Fellowships that is awarded is approximately £4800, 
of which appoximately £3300 is provided by grants 
from Dominion and foreign sources. 

Mr. J. M. Mullaby, B.A., has been elected to a 
war memorial studentship in chemistry at Balliol 
College, Oxford. 

With great regret we announce the death of 
Mr. .T. T. Wood, former chairman of the Nottiugliam 
Section and a valued contributor to this Jounial. 
He represented the British Section of the Society of 
Ijcathcr Trades Chemists on the Federal Council 
and was an indefatigable worker in the interests 
of chemical industry. An obituary will appear in 
a later Issue. 

We regret to announce the death of Sir Archibald 
Gcikic, O.M., the doyen of Briti.sh geology. He was 
one of the, first field geologists in England to recog- 
nisi^ the imjwrtance of microscopic investigation as 
as an adjunct to field work, and the author of several 
standard works. 

The Electric Accumulator Regulations, 1924 

The Homo Office has published a draft of new 
Regulations imder Section 79 of the Factory and 
Worksliop Act, 1901, appl 3 ring to the manufacture or 
repair oi electric accumulators or parts thereof, 
containing load in substitution for the Regulations 
made under the same section on November 21, 1903. 
Despite the operation of the existing Regulations, 
the incidence of lead poisoning among workers 
engaged in this industry has continued high. Thus, 
they are designed to extend the Regulations to cover 
to works in which accumulators are repaired as well 
as works where accumulators arc manufactured. 
The requirements for securing the application of 
exhaust ventilation and the maintenance of cleanly 
conditions, have been strengthened so as to bring 
them up to the standard required in recent codes of 
Regulations for other industries where danger of 
lead poisoning occurs. The Regulations should be 
brought into force not later than January 1, 1925. 


REVIEW 

The Cok.stitCe.xts of Coal Tar. By P. R. Spiel- 
MANN. Pp. xii -|-219. London ; Longmans, Oreem 
and Co, 1924. Price 12.s. (id. 

The author in his latest publication has set up 
before himself a high standard, and, as we should 
expect, has gone to great trouble to give hi.s readers 
the wherewithal to search without diflieulty for the 
origin of the information and data he provides. 

Tlie volume has for reference and convenience been 
divided into five parts. The four siictions of Part f 
deal with tars as generally proriuoed by varying 
methods of carbonisation. Part II deals witli mono¬ 
cyclic and polycyclic compounds. The third part 
with the oxygen bodies, and the fourth wth sulphur 
compounds. Nitrogen con.stituents form the last 
section, succeeded by the Bibliography notes and 
reference Indices. Two useful charts are inserted to 
help in estimating the purity of the Benzene fractions. 

It is perhaps regrettable that a work on this subject 
should appear at a time in the history of the coal-tar 
indu.stry when there is no desire evidenced on the 
part of those dealing with tlic.se products to separate 
the bodies which he deserihes. Many of the larger 
works are now' preparing fewer of the special pro¬ 
ducts and concentrating on material for roads. 

How would such a liook have been rvelcomed 
twenty years ago as a companion to the well-appre¬ 
ciated old friend “ Lunge.” On the other hand, it 
may bo that the appearance of this volume will be a 
stimulus to the by-product industry, and induce it 
to attempt a greater variety of pure products, of 
which this hook is in the nature of a “ first aid.” 
As the author states in fos introduction, this book is 
for assistance, and does not pretend to be encyclo- 
psedic, and to the laboratory staff its great value 
will bo unquestioned. Its appeal is manifestly to 
those with whom formube and their appurtenances, 
graphic and otherwise, are everyday routine, and a 
reasonably advanced knowledge of organic, inorganic 
and physical chemistry is taken for granted. The 
book contains wisely no reference to the ammoniacal 
compounds present in ino.st tars. These might well 
form the s\ibjcet matter of a fuiiber volume, and 
fairly come in another oaUgory. 

The author might consider when further editions are 
called for a more <*tend('d article on the subject of 
pitch. It represents such a large bulk proportion of 
the constituents Hint one woulil have wi.shed for 
more extended inform,at ion, even if only the physical 
qualities and varying nature of tlie products from the 
different types of tar weiv noti'd. 'I’ake, for example, 
horizontal-retort tar pitch and tlint containing an 
abundant mineral matter such as is producwl in 
blast-furnace practice. To dismiss the subject in a 
few lines seems regrettable. 

The book is well written and printed, reflecting 
credit liotli on autlior and publisher, and it will be 
welcomed as a substantial addition to the lilirarie.s 
of gas and coke works, and also to those engaged in 
‘ laboratories where the products described .are dealt 
with. Ernest F. Hooper 
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lUj't^Kia pyrites in .1923 amounted to 181,6281. and 2W,000 t. 'i 

RkpoIst on the Finance, Industry, and Com- resp^tively. Home production of potash is small, 
MEROE OP THE UNITED STATES OP AMERICA., and the imports amounted to 231,000 1. The textiles 
Dated April, 1924. By J. J. Broderick, H.M. industries had a |ood year, and the continued growth 
Commercial Counsellor, Washington Depart- of the artificial silk industry is noteworthy, 
ment of Overseas Trade. I^. 136. H.M. Most branches of the oheprical trade enjoyed a 
Stationery Office, 1024. Price 3s. 6d. good year. Activity in the building trades led to 

T., _ it io record sales in the paint and varnish industries, 
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the nature of American trade is changing. Instead 
of catering for the home market'and considering 
export merely an outlet for surplus production. 
Industry is turning its attention more and more tp 
foreign markets, whilst the import trade is increasing 
in a still more marked degree, increased imports of 
raw materials testifying to the growth of manu¬ 
facturing activity since pre-war years. A Bureau 
of Foreign and Domestic Commerce has been working 
since 1013 with continually increasing activity in 
promoting export trade. 

Since about 40 per cent, of the population is 
directly dependent on agriculture for a living, it is 
obvious that a period of depression in this industry 
has far-reaching effects. Such a depression marked 


whilst manufacturers of fertilisers emerged from a 


with regard 
supplies. 


Physical And Chemical Survey of the National 
Coal Resources STo. 3. The Lancashire 
Coalfield, the Aelby Seam. Department of 
Scientific and Industrial Research, Fuel Research 
Poard. Pj). vi-1-37. H.M. Stationery Office, 
1924. Price 2s. 6d. 

This Report gives the results of both laboratory 
tests and large scale operations on Arley coal (chosen 


1920, and farmers arc still in some measure suffering because it is widely used), and embodies an account 
from it (c/. Chem. and Jnd., 1923, 663). Wheat of experiments carried out with this coal by other 
prices at present are very low owing to decreased workers. The coal is bituminous and strongly 
consumption and competition abroad from Argentina, caking, and is largely employed both for gas making 
Australia and Canada, whilst the cotton yield last and in the manufacture of coke. For the preparation 


year was disappointing in spite of the record acreage. 
The iron and steel industry had a very large output 
last year, 7(1,018,0001. of iron ore being mined. 
The production of pig-iron, 40,200,0(X) t., was a 
record, and that of ingOt-stecl, 43,619,2001., was 
43 per cent, above the pre-war figure. The export 
trade, however, was slack and the excess of exports 
over imports of iron and Steel goods continued the 
downward tendency which has been evident since 
1920. In the coal industry 1923 was a year of large 
production and falling prices, output being estimated 
at 650 mill. t. Itgainst 408 mill. t. in 1922, and this 
was only partially relieved by increased exports 
which totalle<l 19 mill. t. as compared with 11 mill. t. 
In spite of a strike in the anthracite industry, which 
led to considerable imports from Britain, production 
was estimated at 95,650,000 t., 70 per cent, greater 
than in 1922 and almost a record. An over-estimate 
of the probable demand led to over-production in the 
petroleum industry early in 1923, and the effects of 
the consequent depression are only now showing 
signs of disappearing, though prospects are con¬ 
sidered good. The output of electrical energy shows 
a continuous increase, being estimated at 66 billion 
kilowatt hours in 1923. 


of metallurgical coke it is often best blended. It is 
also used for steam raising, and for household use, 
and is frequently sold blended with other seams. 
Analysis has proved the consistency of the seam 
throughout the greater part-of the coalfield, and it 
would appear that the percentage of volatile matter 
ill the coal substance is higher in the top sections, 
decreases towards the centre of the seam, and in¬ 
creases again at the bottom. This trend is also 
observable in the ash content, which varies in its 
composition and fusibility. The behaviour of the 
coal during carbonisation in the laboratory assay 
apparatus at a temperature of 600° 0. has been studied 
and much useful information obtamed on the general 
properties of the uoal and the yields and qualities 
of the products. Carbonising tests at 600° (!. have 
also been carried out in H.M. Fuel Research Station 
in the setting of mild steel horizontal retorts, specially 
designed for experimental work on low-temperaturo 
carbonisation. The results of these tests were in 
agreement with what might have been forecasted 
from the results of the laboratory assay, Tests on 
the steaming of Arley coal have also been caniod out 
at H.M. Fuel Research Station in the setting of 
Glover-West vertical retorts on 400 tons of coal 


The copper mining industry has still to meet an specially supplied for this purpose, and the main 
unfavourable price situation, though an improvement details of the several tests are given in the report, 
is being shown in output, which reached 1467 mill. lb. Further experiments and a complete microscopical 
last year, the total re^ery production from all examination of the scam in two different localities, 
sources being 2110 milfe jlb. The zinc, lead, and have been made, and results indicate that the Arley 
aluminium industries were more active, and magnesite seam is especially valuable for coal gas manufacture, 
mining has revived consider^ly. The production of From it metallurgical coke may also bo made, and coal 
various minerals fias been encouraged by the taxation from certain locmities is suitable for use by itself for 
of imports, but in the graphite, chromite, and tung- low-temperature carbonisation, a strong, hard, com- 
sten iridustries this course has not led to any progress, pact, smokeless solid fuel being obtained. The yields. 
Sulphur prt^uqtion increased to 2,035,(XX) t., exports , of tar, gas, etc, in each ca^e were saitisfaolK^. ; 
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Datbd April, 1924. By 
E?-]^. Mblock, Commercial Secretary, Cairo. 

' llepartment of Overseas Trade. Pp. 65. H.M. 
Stationery Offlso, 1924% 

As the result of jthe successful working of the 
financial year 1923-4, the volume and favourable 
balance of trade in 1923, and the good prices obtained 
for the cotton crop during the year, Egypt is in a 
prosperous and economically satisfactory condition. 

Imports in 1923 were valued at £E45,270,941, 
about £E2 mill; more than in 1922 (c/. Chem and 
hid., 192.3, 1118), whilst exports reached 

£E69j863,987, an increase of over £E8 mill. The 
increase in imports is chiefly accounted tor by 
cotton piece goods, wheat flour, tea, sugar, and coal; 
decreases occurred in several categories including 
chemicals arid tobacco. The chief articles of im; 
port are yarns and textiles, agrioultural produce, 
wood and coal, metals and metal ware, bbemica) and 
medicinal products and spirits, beverages, and oils. 
The countries which mainly contributed to the 
increase were Italy, which now holds second place 
after the United Kingdom, Australia, New Zealand, 
India and other eastern British possessions, Palestine 
and Russia. The increase in exports is accounted 
for ent'rely by cottop, exports of whioh were valued 
at £E49,6) 6.309 in 1923, though sugar, cottonseed 
and cottonseed oil also showed increases which offset 
decreases in benzine and agricultural products. The 
principal purchasers of cotton continued to be the 
United Kingdom and the United States, though 
France was not far below the latter. British pur¬ 
chases from Egypt were about one-half of the total. 

The mining industries continued to show the 
effects of trade depression, but some signs of revival 
were apparent, for example, utf the petroleum and 
manganese ore industries; phosphato production 
was, however, much curtailed. 


hammer employeil in the making of some part of a 
locomotive would necessarily render the locomotive 
an infiingoment of the patent. Each case must be' 
determined on its merits, but m this case he did not. 
think that the plaintiff had proved, and he (the 
judge) was not prepared to hold that the device 
which was the subject-matter of the invention was of 
such a character, or was so used in relation to the 
manufacture of potash, as to render the importation 
of the potash an infringement of the ])atent. 

As to the plaintiff’s right to sue, he held th.at the 
plaintiff could not, even if the alleged infringement 
was proved, maintain the action, because (1) at the 
date of the alleged infringement the patent was 
vested in the Custodian of Enemy Property owing 
to the fact that at that time the plaintiff was a 
“ hostile person ” within the meaning of the phrase 
as defined in the vesting order; (2) that there was 
nothing in the language of the vesting order which 
transferred the right of action to the plaintiff; (3) 
that under Article 309 of the Treaty of Peace, the 
plaintiff had acquired the character of a resident in 
Germany at the material date; and (4) that it had 
not been proved that the plaintiff had ever divested 
himself of that character. 

He was satisfied that the defendants acted in good 
faith and were not aware of the existence of the 
patent. The action failed and must be dismissed 
with costs. 


COMPANY NEWS . 

BRUNNER, MONO AND CO., LTD. 

An interim dividend of 7 per cent., being the same 
rate as that declared a ymt ago, has been declared 
for the half-year ended September 30. 


LEGAL INTELUGENCE 

ALLEGED INFRINGEMENT OF LETTERS PATENT 

Mr. Justice Tomlin, in the Chancery Division on 
October .30, gave judgment in an action by Dr. 
Meyer Wilderman against P. W. Berk & Co., Ltd., 
Fenchurch Avenue, E.C., for an injunction restraining 
them from,* as ho alleged, infringing his letters patent 
for an invention relating to “ improvements in elec¬ 
trolytic cells for the electrolysis of alkaline salts.”— 
(Gf. Chem. ifc Jnd., Oct. 24, 1924.) 

His lord.ship said that in the process of manufac¬ 
ture used by the Deutsche Wilderman Werke there 
was employed a mechanical contrivance in the shape 
of a trough constructed with projections similar to 
what was contained in the plaintiff’s specification. 
But it did not follow that the impoi'tation of potash 
made under these conditions was an infringement of 
the plaintiff’s jiatent. -Ho did not know what was 
the precise function of this contrivaiiee in the making 
of electrolytic salts, because no evidence on the point 
was called. He could not think that the employment 
of^^ for fpstanoe, a patented blow-pipe 6r a patented 


LASTENIA NITRATE CO. 

At an extraordinary general meeting of the Cora- 
pania Salitrera Lastenia (Lastenia Nitrate Co.) 
it was unanimously resolved to transfer assets and 
liabilities to the Lautaro Nitrate Co. as from Octo¬ 
ber 31. The latter company will, therefore, take 
charge of the Compania Salitrera Lastenia business 
as from November 1. ; 


ERINOID, LTD. 

Speaking of the company’s interests in France 
and the United States at the ninth annual meeting, 
the chairman said that the investment in the French 
company is slightly higher, owing partly to a loan 
w'hich had been made to that company to provide 
for additional working capital. Business coi\ditions 
during the past year in Franco had been difficult 
owing to the extreme flexibility of the exchange, but 
the French company was making a profit. Both the 
English and French companies are putting a new 
transparent material on the market for which there 
should be a largo demand. As regards the Rociote 
Anonyme Foncibre Erinoid, also a French company, 
the whole of the shares belong to Erinoid, which is 




im 


aHrafisTiiY AM0 tiataannaii^y 


Vm iWi***'' 


ropreaented on the Board by the same direetore sis 
in Omnilith. All the necessary cash capital for the 
new company to be formed in connexion with the 
Casein Company of America will be found in the 
United States, and the allotted shares amount to 
$166,000, equal roughly to £33,000. The stocks of 
the company are all paid for, and the bulk of their 
requirements covered until next spring. The rejwrt 
and accounts were unanimously adopted. 

BRITISH GOODRICH RUBBER CO. 

A dividend at the rate of jJer cent, per annum 
on the preference shares has been declared, cal¬ 
culated from the dates for payments of instalments 
to November 30, 1924, less tax, payable on 
November ,30. 


GUEST, KEEN AND NETTLEFOLDS 

The interim dividt^nd is to be 6 per cent, for the 
six months ended iSeptember ;?0 on ordinary shares, 
free of tax, payable on December 19. 


This Market Report is compiled from special informatioa 
received from the Hanufactoren concerned. 

Unlett othermst itaUd Ott prices gvoted below cover fetir 
guontitics net and naked at sellers’ works. 

GENERAL HEAVY CHEMICALS 
Acatia Acid, 40% tech. .. £23 lOs. per ton. 

Acid, Borio, Oommeniial.— 


OTSt..£45 per ton. 

Powder.. .. .. £47perton. 

Aoid Hydrochloric .. 8a. 9d.—Sa. per carboy d/d., 

according to purity, strength 
and locaUty. 

Aoid Nitric 80° Tw. .. £21 10s.—£27 per ton maketa’ 


works, according to diatriot 
and quality. 

Aoid Sulphuric .. .. Average National price* f.o.r, 

makers' works, with slight varia¬ 
tions up and down owing to 
local considerations: 140* Tw., 
Ocude Aoid, 86s. per ton. 168* 
Tw., Arsenical, £5 lOs. per ton. 
188° Tw., Non .arsenical, £8 16 b. 


BRITISH AMERICAN NICKEL CO. 


per ton. 

Ammonia Alkali.. .. £6 ISs. per ton, f.o.r. Special 
terms for contracts. 


As the residt uf an action against the British 
American Nickel Co. by the National Tni.st Co. to 
protect the security of a $6,000,000 bond i.s.sue, the 
Com-t lias ordered the former to bo placed in liquida¬ 
tion witli the latter. The liquidator's aotion is said 
to be an attempt to merge the properties in Quebec 
and Ontario jn one block, all the company’s assets 
"being covered by the bond mortgage. 


Bleaching Powder .. Spot £11 d/d.: Contract £10 d/d. 
4 ton lots. 

Bisulphite of Lime .. £7 10s. per ton, packages extra. 
Borax, Oommeroial— 

Crystal.. .. .. £26 per ton. 

Powder.. .. .. £26 per ton. 

(Packed in 2-owt. bags, earriag* 
paid any station in Great 
Britain.) 

Oaloium Chloride .. £6 17e. 6d. per ton d/d. 


TRINIDAD LEASEHOLDS 

The net profit for the year ended .hine 30 is 
£20.5,230 (against £133,240 in 1922-23). The total 
dividend for the year is 17| per cent, against 10 per 
cent., whilst the “carry forward” is increased from 
£41,749 to £64,180. Capital expenditure during the 
year totalled £174,743 (against £97,.361), of which 
£109,423 represented oost of well sinking (against 
£71,949). Working costs per ton were further 
reduced, whilst the production was 60,158 tons larger 
at 204,20.3 tons. Purchases from otlicr companies 
declined by 886 tons to 122,911 tons. The amount 
written oil for depreoiation was £203,744 (against 
£157,084). 

LIGHTING TRADES, LTD. 

The trading jirofit for the year amounted to 
£12,fK)0, against a trading loss for the previous year 
of £16,(K)0, a distinct improvement. 'J'he closing 
and relinquishing of the lease (^f the Dartford factory 
has ncc(«sitated the .w riting-olT of nearly £26,000, 
and exciqd ional cxjtei^ljt.ure t)f a non-recurrent nature 
was also incvital4^i(^bring the year. During the 
period under r|^^"‘^ere had been a quantitative 
increase of 15 in sales. Continental com¬ 

petition Is s^P^Ty acute. The sale of products 
-such as lam|R|>umers, glass, etc., lias been con¬ 
ducted energblPRlly with satisfactory results. 


Copper Sulphate .. ,. £25 per ton. 

Methylated Spirit 64 o.p.— 

Industrial .. .. 2a. 7d.—28. lid. per gallon, aooord- 

iiig to quantity. 

SCnorolisod .. .. 3s. s8d.—4s. per gallon, acoording 

to quantity. 

Nickel Sulphate .. .,£38 per ton d/d. Normal busi- 

Nickel Ammon. Sulphate ) ness. 

Potash Caustic .. .. £30—-£33 per ton. 

Potass. Biobromate .. 5Jd. per lb. 

Potass. Chlorate.. .. 3d.—4d. per lb. 

Salammoniao .. .. £32 per ton d/d. 

Salt Cake.. .. ,. £3 10a. per ton d/d. 

Soda Caustic, solid ,. Sjjot lots: delivered. £16 17a. 6d. to 

£19 7s. 6d. per ton, accoixiing to 
8 trengt.h. 208. loss for contracts. 

Soda Crystals .. .. £5 68.—£5 10a. per ton ex railway 

depots or ports. 

Sod. Acetate 97/98% .. £24 per ton. 

Sod. Bicarbonate .. £10 lOa. per ton, carr. paid. 

Sod. Bichromate.. .. djd.perlb. 

Sod. Bisulphite Powder 

60/62%.. .. .. £17—£18 per ton, according to 

quantity, f.o.b., l-cwrt. iron 

drums included. 

Sod. Chlorate .. .. 3d. per lb. 

Sod. Nitrate refd. 96% .. £13 68.—^£13 lOa. per ton ex 

Liverpool. Nominal. 

Sod. Sulphide oonc. 60/65 About £14 lOs. par ton d/d. 

Sod. Sulphide oryst. .. £9 per ton d/d. 

Sod Sulphite, Pea Cryst. £16 per ton f.o.r. Is>ndon, 1-cwt. 

kegs included. 
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RUBBER CHEMICALS 
Antimony tulphido^ 

Ooitfen.6|d.—U. 2d. per lb., according to 

quality. 

Orimson v U. 4d.—la. 6d. per lb., according 

•v to quality. 

Araenio, Sulphide, YelloW la. Ud. per lb. * 

Bai^rtoa ..\£3 lOa. to £6 Ifls. per ton, accord¬ 

ing to quality. 

Ca dm ium Sulphide •. Sa. 9d.—48. per lb., according to 
quantity. 

Oetfbon Biaulphide .. £30—£33 per ton, according to 
quantity. 

Carbon Black .. ,. 7d.—l^d. per lb. ex wharf. 

Carbon Tetrachloride •» £60—£65 per ton, according to 
quantity, drums extra. 
Chromium Oxide, green.. Is. 3d. per lb. 

r 5d.—9^. per lb. Demmid very 
indiarubber Subetitutea i brisk. Prices likely to remain 
White and Dark .. 1 steady owing to firmness of 

V. raposeed oils. 

Lamp Black .. .. £48 per ton, barrels free. 

Lead Hyposulphite .. I^d. per lb. 

Lithopone, 30% .. .. £22 lOs. per ton. 

Mineral Bubi^r ** Kub- 

pron **.£16 ite. per ton f.o.r. London. 

Sulphur.£10—£12 per ton, according to 

quality. 

Sulphur Precip. B.P. .. £47 lOs.—£62 10s. im ton, ac¬ 
cording to quantity. 

Sulphur Chloride .. 4d. per lb., carboys extra. 
Tbiooarbanilide .. .. 28. 6d. per lb. 

Veimilion, pale or deep .. Ss. Id. per lb. 

Zinc Sulphide .. ,. 7Jd.—U. 8d. per lb., according to 

quality. 

WOOD DISTILLATION PRODUCTS 

There is a general feeling that the fall in price of acetates 
during the last feW weeks has reached its limit. 1'he 
tendency is now to stillen again. 

Acetate of Lime— 

Brown .. .. .. £11 10a. por ton, and upwards. 

Orey .. .. .. £14 per ton, 

Liquor .. .. .. 9d. per gall. 32* Tw. 

Charcoal.£7 Ss.—£9 per ton. according to 

grade and locality. Demand 
quiet but price 8toa<ly. 

Iron Liquor .Is. 7d. per gall. 32® Tw. 

Is, 2d. „ „ 24® Tw. 

Rod Liquor .. .. lOd.—Is. pergall, U/16®Tw. 

Wood Creosote .. .. 2s. 9d. por gall. Unrefined. 

Wood Naphtha— 

Miscible .. 48. 9d. per gall. 60% O.P. 

Solvent.58. per gull. 40% O.P. Firmer. 

Wood Tar .. .. £4 ' £.5 per t<m. Very quiet. 

Brown Sugtmof Lead .. £41 p(?r ton. Stoorly inaikofr. 

TAR PRODUCTS 

Acid Carbolic— 

Crystals .. .. 6Jd. per lb. Quiet. 

Crude 00’a .. . Is. 8d.—la. lOd. per gall. Market 

flat. 

Acid Cresylio, 97/99 .. 28.-28. Id. per gall. Demand 

steady. 

Pale 96% .. ..Is. 8d.—2a. per gall. Not much 

enquiry. 

Dark.Is. 8d.—la. lOd. per g^ll. Market 

dull. 

Anthracene Paste 40 % >. 4d. per unit per cwt. Nominal 
price. No business. 

Antlxraoone Oil— 

Strained .. .. fijd.—7 ^d. per gall. Small demand 

Unstrained .. .. Od.-—6}d. per gall. 


Beiusole— 

Crude 66’8 .. .. 7jd.—9d. per gall, ex works in 

tank wagons. 

Standard Motor .. le. Ijd.—Is. 3d. per gall, ex worlu 
in tank wagons. 

Pure .. .. .. Is. 61d.—la. 7d. per gall. M 

works in tank wagons. 

Toluole—90% .. .. Is. 6d.—is. Od. per gall. More in- 

q\ury. 

Pure ..la. 7d.—Is. 9d. per gall. Small 

demand for home consumption. 
Xylol—Coml. .. .. 28. 3d. per gall. 

Pure .. .. 3s. 3d. per gall. 

Creosote— 

Cresylio 20/24% .. 8d,—Sjd. per gall. Little demaiW. 

Middle on 
Heavy Oil 

Standud Specification 
Naphtha— 

^Ivent 90/160 ,. U. 3d.-~l8. 4d. jHjr gnll. Demand 

good; 

Solvent 90/190 .. lid—Is. per gall. Fair inquiry. 

Li>cal demand good. 

Naphthalene Crude— 

Cheaper in Yorkshire than Lancashire. Demand rather 
better. 

Drained Creosote Salts £3—£5 {ler ton. Demand slightly 
bettor. 

Whizzed or hot pressed £6* £9 por ton. Demand very 
poor. 

Naphthalene- 

Crystals and Flaked .. £12—£16 per ton, according to 
district. 

Pitch, medium soft .. 42s. Cd.—OOs. por ton according 
to district, Plenty of inquiry. 
Prospects brighter. 

Pyridine—90/160 .. I9.s. per gall. Steady demand. 

Heavy .. Us. - I2s. por gall. Market dull. 

INTERMEDIATES AND DYES 
Business in dyestulTs hns been very well maintained this 
week. 

In the following list of Intennediates delivered prices 
include packages except where otherwise stated. 

Acetic Aniiydride 96% .. Is. 7d. per lb. 

AcidH.38. lid. per lb. 100% basis d/d. 

Acid Naphthiouic .. 28. 2d. per lb. 100% basis d/d. 
Acid Neville and Winther 5s.8d.perlb. 100%ba8isd/d. 
Acid Salicylic, tech. .. Is. Id. por lb. Improved dtmxand. 
Acid Sulphanilio .. 9d. perlb. 100% basis d/d. 
AluminhunChloride.anhyd.ls. per lb. d/d. 

Aniline Oil .. .. 8d. jw lb. naked at works. 

Aniline Salts .. .. 8Jd. per lb., naked at works. 

Antimony Pentachloride Is. por lb. d/d. 

Benzidine Base .. .. Ss. lid. per lb. 100% basis d/d. 

Benzyl Chloride 95% .. la. Id. per lb, 

p Chlorphenol .. .. 48. 3d. por lb. d/d. 

p-Chloranilino .. .. 38. por lb. 100%bnaia. 

o-Croaol 19/31® C. .. 4d.'•4id. i)or lb. Bather quiet. 

m*Cresol 98/100% .. 28. Id.—28. 3d. por lb. Demand 

moderate. 

p-Cro8ol 32/34® C. 28. Id.—2 b. 3d. perlb. Demand 

moderate. 

Dichloraniline .. .. 3s. per lb. 

Dichloramlino S. Acid .. 28. 6d. perlb. 100% basis. 
p-Dichiorbonzol .. .. £85 per ton. 

Diethylanilino .. .. 4a. 3d. por lb. d/d., packages 

extro, returnable. 

Dimethylanilino .. .. 28. 21d. per lb. d/d. Drums extra. 

0. Siilt. .. 2s. 4d. per lb. 100% basis d/d. 

o Naphthol ,. .. 2s. 6d. per lb. d/d. 

Dinitrobenzene .. .. Od.—lOd. {wr lb. naked at works. 

Dinitrochlorbenzol .. £8410s. per ton d/d. 


6|d.—C^d. per golL, acconling to 
qxiality and district. Fair 
business passing. A little more 
demand for export in bulk. 
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£>ioitrcrtoIuM6^8/50^ C. p«it lb* nskod at works* 

8*C. Is. 2d., per lb. naked at works* 

. 2fl. lOd. perlb.d/d* 

. £63 per ton. 

. Is. per lb. d/d. 

Is. 3|d. per lb, d/d. 

4s. per lb. d/d 
, 48. 2|d. per lb. d/d. 

, 2e. 2}d. per lb. d/d. 

. S^d.-—6|d. per lb. naked at works. 

. 28. lid. per lb. 100% basis d/d. 

. lO^d. per lb. d/d. 

. la. 9d. per lb. 100% basis d/d. 

4s. 6d. per lb. 100% basis. 

. 38. lOd. per lb. d/d. 

. lOs. 2d. per lb. 100% basis d/d. 

. 2b. 4d. per lb. 100% basis d/d. 

. 2s. 2d. per lb. 100% basis d/d. . 
lOd, per lb. 

, 3s. per lb. naked at works. 

38. iod. per lb. d/d- 


Diphenylamine .. 
IloQochlorbenssol.. 
^‘Kaphtbol 
d. Kaphthylamine 
^.Kaphthylamine 
m'Nitraniline 
p-KitraniUae 
Nitrobenzene 
O'Nitrooblorbenzol 
Kitoonaphthalene 
p'NItrophenol 
p- N itro -o-amido 'phenol 
w«Pheuylene Diamine 
P'Phenylone Diamine 
R. Salt .. 

Sodium Naphthionate 
o.ToIuidine 
p'Toluidine 
m*Toluylene Diamine 


PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

Acid, Acetic 80% B. P. 


£45 per ton, ex wliarf London, in 
glass ooiitainors. 

3a. Id.—38. 3d. por lb., according 
to quantity. Sales steady. 
Price firm. 

2«. 6d. |)er lb, 

Cryst. £51 per ton, Powder £66 
por ton. Carriage paid any 
stotbn in Great Britain. 

19a.—21s. per lb. 
la. 4d. per lb., leas 6% for ton lots. 

Market still weak. 

28. 9d. per lb. for pure crystal in 
2 cwt. lots. 

Acid. Pyrogallic, Cryst. .. 6a. 9d. per Ib. Resublimod quality 
Sa. per lb. Market firm. 

Is. 6d.—Is.Sd. per lb., according 
to quantity. Slightly firmer. 

28. lOd. per lb. Forward quota* 
tiona higher spot value likely to 
increase. 

Is. per lb., less 6%. 

9s. per lb. d/d. 

Is. lOd.—28. per lb. More en¬ 
quiry. 

16a. per lb. 

3s. 3d.—3s. 6d. per lb. according 
to quantity. 

£37 per ton. 

128. 6d. per oz. for English make. 
1.3 h. 9d. per Ib. Slightly lower. 
Quiet steady domand. 

5a. 3d. por lb. spot. 
lOs. 6d.^l2a. 6d. per lb. 
lOs. 3d.—I2s. 3d, „ 

98.—11s. „ 

8 s. 8d.—lOs. 8d. .. 

Crystal £29, Powder £30 per ton. 
^rriage paid any station in 
Great Britain. 

Bromides .. .. .. Market exceedingly firm and prices 

advancing. Raw materials 

doaror. British prices lower than 
foreign, 
la. lid. per lb. 

Is. 9d. por lb. 

Is. lOd. per lb. 

la. 7d.—28. per lb.* according to 
quantity. Fair demand and 
8tea<ly market. 


Acid, Acetyl Salicylic 


Acid, Benzoic B.l*. 

’ Aoid Boric B.P. ., 


Acid, Camphoric.. 
Aoid, Citric 

Aoid* Gallic 


Aoid Salicylic 
Aoid, Tannic B.P. 


Aoid, Tartaric 
Amidol .. 
Acetanilide 

Amidopyrin 
Ammon. Benzoate 


Ammon. Oarbom 
Atropine Sulpha^ 
Barbitono.. 


B.P. 


Benzonaphthol .. 
Bismuth Oarbonatf 
„ Citrate.. 

„ Salicylate 

„ Subnitrate 

Borax B.P. 


Ammonium 
Potassium 
.Sodium 
Calcium Lactai 


Qdond Hydrate .. 
Chloroform 
Formaldehyde .. 

Oiycorophosphates— 
Calcium, soluble and 
I citrate free . • 
Glycerophosphates— 

Iron 

Magnerium .« • < 

Potassium, 60% 
Sodium, 60% .. 
Guaiaool Carbonate 
Hexamine ^ .... 

Homatropine Hydrobro- 
mide 

Hydrastine hydrochlor .. 
Hypophoaphites— 

■ Calcium •. .; 

Potassium .« .. 

Sodium 

Iron* Ammon. Citrate 
B.P. 

Magnesium Carbonate— 
Light Commercial 
ktagnesium Oxide- 
Light Commercial 
Heavy Oommeroial .. 
Heavy Pure .. 

Mwithol— 

A.B.B. rocryat. B.P. . 
Synthetic, 





te. per lb. 

2s. 6d^ por lb. for cwt. lots. 
f48—£49 per ton in barrels, ex 
whaxJ lindor. 

Fair businem passing. 

7s. per lb, 

Ss. 9d. per lb. 

9s. Mr ib. 

3a. 6d. per lb. ; 

2s. ed. » 

9a. 9d. per lb. 

3s. per lb. Forward prices higher. 
30s. per oz. 

FngUsh make offered, 120). per oz. 

3s. Sd. per lb., for 28.1b. lots. 

4s. Id. per lb. 

2a. Id.—2s. 8d. per lb. 


Mercurials 
' Rod oxide 
, Corrosive sublimate 
White preoip. .. 
Calomel 

Methyl Salicylate 
Methyl Sulphonol 
Metol. 

Paraformaldehyde 

Paraldehyde 


Phonaoetin 
Phenazono 
Phenolphthalein .. 


£36 per ton net. 

£76 per ton, lesa 2J%. 

£26'per ton, leae 21%. 

2e.—^2s. 3d. per lb., according to 
quantity. Steady market. 

flOs. per Ib. for Docembor delivery. 
No spot deliveries available. 

263.—36a. per lb., according to 
quantity. Knglish. make. Tn* 
creasing demand. 

Market very quiet. 

6s. 8d.—6s. 4d. per lb. 

3s. 6d.—38. 7d. „ 

48. 7d.—4s. 8d. „ 

38. lid.—4 b. 

Is. lOd. —2s. per lb. 

22s. 6d. per lb. Slightly weaker. 

lls. per lb. British make. 

2s. 8d. per lb. for B.P. quality. 

Is. 4Jd.—Is. 6d. per lb. in free 
bottles and cases. Supplies 
plentiful. 

68. 0d. per lb. 

7s. per lb. 

5s. 64. per lb. for cwt. lots. Supply 
exceeds domand. 


Potass. Bitartrate— 
99/100% (Cream of 
Tartar) 

Potass. Citrate .. 

Potass. Ferricyanide 
Potass. Iodide 


Potass. Metabisulpliite 
Potass. Permanganate 
Quinine Sulphate 


Resorcin .. .. 

Saeohaiin. 

Salol ., 

Silver Proteinate.. 

Sod. Benzoate, B.P. 


84s. per cwt., less 24% for ton 
lots. 

Is. lOd.— 2s. 2d. per lb. 

Is. 9d, per lb. Quiet. 

16s. 8d.—178. 6d. per lb., accord¬ 
ing to quantity. Steady mar. 
ket. 

74d. per Ib., l-owt. kegs included. 
F.o.r. Ixindon. 

74d. per lb. spot. Forward 
prices higher. 

28. 3d..—2 b. 4d. per oz., in 100 oz. 
tins. Steady market. 

68. 3d. per lb. 

63s. per Ib., in 60-1b. lots. 

38. 6d. per lb. for cwt. lots. 

98. per lb, for satisfactory pioduot, 
light in colour. 

2s. 8d, por lb. Supplies of goo4, 
quality now available.. , 







AND DTOOSTRY 


._HypoguIphit»— 
' piograpUo .. 


S<' ^ perlb.t'Moord]ng 
to quantity. 


£13—£13 per ton, tcoording to 
quantity, d/d. oonaignee’a eta- 
•, tion in 1-owt. kegs. 

Sod. Mstablsulphite oryet. 37s. 8d.—60s. per owt. nett oasb. 

aeoording to quantity. 


Sod. Nitroprusside .. 

S^. Potass. Tartrate 
(Booheile Salt) 

Sod. Salicylate .. .. 


Sod. Sulphide—■ 
Pure reoryet. 


XOs. per lb. 

75a.—82s. 6d. per cwt., according 
to quantity. Quiet market. 
Fair demand. Powder 28.—28. 3d. 
POT lb. Crystal at 2s. 2d.— 
28. Sd. per lb. Flake 2s. 6d. 
per lb. 


.. lOd.—la. 2d. per lb. 

Bod. Sulphite, anhydrous £27 lOs, per ton, minimum O-ton 
lots, increasing according to 
quantity, 1-cwt. kcgs included. 
Sulphonal.. .. .. 14s. 6d. per lb. Little demand. 

Thymol .. .. .. lOs. 9d. per lb. Firmer market. 


' Citionella Dil-— 

Java 86/90% .. ., 

Ceylon ■ 

Clove Oil .. 

Kucalyptus Oil 70/75%.. 
Lavender Oil— 

French 38/40% Esters 
Lemon Oil . .. 

Lomongruss Oil .. 
Orange Oil, Sweet 
Otto of Rose Oil— 
Bulgarian 
Anatolian .. 

Palraa Rosa Oil .. 
Peppermint Oil— 

Wayne County 
.Tapaneiio 
Petitgrain Oil 
Sandal Wood Oil— 
Mysore .. ... 

Australian .. .. 


5s. lOJd. „ 

:|8. 8d. iK!r lb. 

8s. per lb. 

23. 3d. per lb. 

32s. 6d. per lb. 

3e. 2d. per lb. 

63. irer lb. Dearer. 

Us. per lb. 

40s per os, 

183. per os. 

16s. 6d. [rer lb. 

32s. Od. per 11). nujuiual. 
21s. per lb. nominal. 

Os. 9(1. per lb. Dearer. 

268, 7d. per lb. 

IBs. Gd. [ler lb. 
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PERFUMERY CHEMICALS 
Acetophenone .. .. 12s. per lb. 

Aubepine.16a. 3d, ,, 

Amyl Acetate .. .. 2e. 9d. „ 

Amyl Butyrate .. .. Os. 9d. „ 

Amyl Salicylate .. ,. Ss. 3d. „ 

Anethol (M.P. 21/22" C.) 48. 6d. 

Benzyl Acetate from Chlo¬ 
rine-free Benzyl Alcohol 2s. 9d. » 

Benzyl Alcohol free from 
Chlorine .. .. 28. 9d. „ 

Benzaldehyde free from 

Chlorine .. .. 3s. Od. „ 

Benzyl Benzoate.. .. 3a. 6<1. „ 

Ciimamic Aldehyde- 

Natural.ISs. 9d. „ 

Coumarin.. .. .*. I8a. 9d. „ Cheaper, 

Citronellol •. .. 17s. ,, 

Oitral .Ss. „ 

Ethyl Cinnamate .. 12s. 6d. „ 

Ethyl Phthalato .. .. 3s. 3d. ‘ „ 

Eugenol .. .. .. lOs. „ 

Geraiuol (Palmarosa) .. 338. 6d. „ 

Qeraniol .. .. .. 11s, 6d.—18s. 6d, per lb. 

Heliotropine .. .. 6s. 9d. „ 

Iso Eugenol .. .. 16s. „ 

Linalol ex Bois de Rose., 26s. „ 

Linalyl Acetate .. ,. 26s. „ 

Methyl Anthranilate .. 98. 6d. „ 

Methyl Benzoate.. .. 5s. „ 

Musk Ambretto .. .. 46a. „ Cheaper. 

Musk Xylol .. .. 13a. 6d. „ 

Nerolin.4s. 9d. „ 

Phenyl Ethyl Acetate .. 15a. „ 

•Phenyl Ethyl Alcohol .. 16s. „ 

Bhodinol.55s. „ 

Safrol .Is. lOd. 

Terpineol.28. 4d. „ 

Vardllin .. .. .. 25s. Od. „ 


PATENT LIST 

Tbe dates Riven In this lint tn, In the cue of AppHcatioiu for Patents 
those of applications, and la the case of Complete Speciacationi accepted 
those of the Official Joumaie In which Uie acceptance la announced. Com* 

B lete Specificaticma time edvertUed as aocAuted are open to Inapectlon at 
le Patent Office Immediately, and (o oppoaltlon n<ii bti'r than Jaimarv &th, 
they are on sate at 1e, each at tite Patent Office Sale Branch, Quality Ooiiit, 
Chancery Lane, London, W.C. 2, on November 20th. 

I.—AppHcstlons 

Carptnaol (Fatbenfnbrikcji vorm. F. Bivycr imd Co.). Means 
for letting off steam from a dimtaiiKT, 25,699, 25,7(8). Oct. 28, 
Carpmael (Farbcnfabrikcn vorm. F. Bayer und Co.). 
Means for nmning off hot liquids from a container under 
prossmo. 25,701. Oct. 28. 

Cross. Refiniiig-matcriuLs. 2.5,525.' Oct. 27. (U.S., 

31.12.23.) 

Eggenlrdffner. Miumfacturo of pulverised substances. 
2.5,681. Oct. 28. 

Fullei’-Lehigh Co. Fnrnaco. 25,532. Oct, 27. (U.S., 

27.10.23.) 

Kemfry, Purification of liquids, 25.530. Oct. 27. 

Smith. Filtering tanks. 25,703, Oct. 28. 

Underfeed Stokor Co., Ltd., und Wood. Pulverising and 
drying of materials, 25,603, Oct. 27. 

I.—Complete Speclftcations Accepted 

16,255(1923). Fulcher and Beldam. Straining or filtering 
apparatus. (223,627.) 

9767 (1924). Ostennann, Sudenburger Moschinenfabrik 
und Eisingiosserci Akt.-Oes. Moehanical production of col¬ 
loidal substances. (2L6.li0.) 

19,408 (1924). Pintsch Akt.-Cles. Sec II. 

II.—Applications 

Greenfield. Method of dcplilogmatlon in steam distillation 
of oils. 25,505. Oct. 27. 

Koppers Co. Coking retort ovens. 25,794. Oct. 29. 
(U.S., 4.1.24.) » 

Lucas, and V. L. Oil Processes, Ltd. Cracking and separat¬ 
ing mineral oils. 25,986. Oct. 31. 


ESSENTIAL OILS 

Almond Oil, Foreign 

S.P.A..16s. 6d. per lb. 

Anise Oil .. 2s. lOd. per lb. 

Bergamot Oil .. .. 168. per lb. Cheaper. 

Bourbon Getanium Oil .. 358. per lb. Dearer. 

Camphor Oil .. .. 65#. per cwt} ■ ' 

Conanga Oil Java .. lls. per lb. 

Cassia Oil, 80/85% ,. 9s. 9d. pot ib. Cheaper. 

Cinnamon Oil, Leaf ). e}d, per oz. 


II.—Complete Speclflcstlotts Accepted 

13,648 (1923). Illingworth, and Illingworth Carl)omzation 
Co., Ltd. Manufacture of carbonised fuel. (223,624.) 

19,016 (1923). Pell. Retort apparatus lor treating sliaie, 
coal, and the like. (223,662.) 

10,091 (1923). De Laval Chadbum Co., Ltd., and John¬ 
stone. Centrifugal separators for dehydrating or otherwise 
purifying oil. (232,666.) 

26,890 (1923). Underfeed Stoker Co., Ltd., and Wood. 
Drying and pulverising fuel. (223,764.) 
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19^408 (1924). Pintech Akt.-t3e«. Poroiui charges for 
oontaiaors for tho storage of acetylexke or lUco gases dissolved 
In liquids. (220,045.) 

III. —Application 

Montgomorifl. Production of tar bitumen emulsions. 
26,628. Oct. 28. 

IV. —Applications 

Farbwerko vorm. Meister, Lucius, und Briining. Manufao> 
ture of Bz-2'-oxyl)onvuuithroneH. 26,597. Oot. 27. (Ger., 

9.11.23. ) 

Morton Suiidour Fabrics, Lttl., Harris, Jonos, and Morton. 
Dyes and dyeing. 26,080. Nov. 1. 

Scottish Dyes, Ltd., Smith, niomoe, and Wyloiu. Colour* 
ing-niattors. 2.'),550. Oct. 27. 

Sokal (KaIJo und Co., Akt.-Oca.). Process for proilucing 
sulphur dyostutls fast to chlorine. 26,091, Nov. 1. 

IV, — Complete Specifications Accepted 

26,043 (1923). Soc. of Chemical Industry in Basle. Manu* 
factui'e of unphthaicno derivatives and of dyjjstutls there¬ 
from. (207,102.) 

2378 (1924). Durand und Huguenin Akt.-Gos. Manufac¬ 
ture of disazo-dyostiUIs. (210,403.) 

V. —Applications 

Droapor. Manufacture of artificial silk etc. 25,491. Oct. 27. 
EIHs (Kolnistamin and (Jo.). 'IVeatmeut of textile ma¬ 
terials. 25,89.5. Oct. 30. 

Hoys, and St, Anne’s Board Mill Co. .Apparatus for remov¬ 
ing liquid from pai>or pulp etc. 25,878. ()ct. .*K). 

Kennedy. Treating paper stock. 25,037. Oct. 28. (0.S., 

15.12.23. ) 

^Naylor. Treating fibroiis vegetable waste. 25,008. Oct. 28. 

V. —Complete Speclllcatlons Accepted 

11,220 (1923). Kanegofuchi Boseki Kabushiki Kwaieha 
Treatment of raw silk. (196,923.) 

11,776 (1924). Bergen. Manufacture of threads etc. from 
viscose. (210,125.) 

16,742 (1924). Akt. (les. fur Anilin-Fabrikatioii. Manu¬ 
facture of viscose products. (220,935.) 

VI. —Applications 

Brandwood. Treatment of yarns with fluids, 25,010, 
Oct. 28. 

Cali(!o Printers’ Association, Ltd., and Oemmell. Machines 
for wet treatment of textile fabrics. 25,672. 0(;t. 28. 

Morton Sundour Fabrics, Ltd., Harris, Jones, and Morton. 
26,086. Sea IV. 

VII. —Appllcatlons 

Assoev, Production of ahuniuium compounds. 20,012. 
Oct. 31. (Belgium, 21.11.23.) 

Soc. Anon. d’Eclairage ot d’Applications Elootriquea, 
Process for septMfuting krypton and xenon from the atmos¬ 
phere. 2.5,715. Oct. 28 (Fr., 28.12.23.) 

Soc. I’Air Liquide, Soc. Anon, pour I’Etudo ot I’Exploitation 
dos Proe5dcs G. Olaudo. Mauufocturo of liydrogen. 26,996. 
Oct, 31. (Fr., 15.5.24.) 

VII.—Complete Specification Accepted 

4967 (1924). Jahl and Michael. Production of soluble 
barium salts. (223,800.) 


IX. —Complete SpecKtcaHPni Atcepied ■ 

22,832 (1923). Bayor. Hanafooture of porous' building* 
materials. (203,718.) 

28.296 (1923). Soc. Anon, dm Chaux et Cimonts de I,a- ; 
farge ct du Teil. Manufacture of fused cement. (222,426.) 

28.297 (1923). Soc. Anon, des (^aux et Chnents de 
Lafarge et du Teil. Apparatus for the manufacture of cement 
by fusion. (222,427.) 

X. —Applications 

(Dompaguie G6n6ralo des Produits Chimiques dos Louvres. 
Mechanical roasting of oro. 36,799. Oct. 29. (Fr., 30.10.23.) 
Landling. Aluminium alloy. 26,63'9. Oct. 28. 

Maas. Treatment of metals. 26,792. Oct. 29. 

Metals Production, Ltd., Mouldon, and TapUn. Heat 
treatment of oxidised copper ores. 26,816. Oct. 29. 

Sollis. Aluininiiun alloy. 25,639. Oct. 28. 

Voos. Utilising metalliferous refuse. 25,934. Oot. 30. 

X. —Complete Specifications Accepted 

34,760 (1922), Grab. Process for tho electrodoposition of 
chromium. (223,611.) 

11,082 (1623). Borohers and Stimson. Purification of 
alloys containing iron and chromium, • molybdemmi, or 
uranium. (223,617.) 

11,389 (1923). llorchors and Stunaon. Production of 
alloys containing iron and chromium, molybdenum, or 
luanium. (223,622.) 

16,068 (1923). Hyde and Tumor. Manufacture of iron 
manganese alloys. (223,026.) 

24,912 (1923). Comp, des Forges do Chatillon Conimentry 
ot Neuves-MaisoiiH. Thermic treatment of steel and alloys 
susc^ptiblo of tempering. (211,441.) 

26 872 (1923). Faasotto, and Comp, des Metaux Overpelt- 
lommol. Roasting ores. (22.3,741.) 

438 (1924). Gonoval Motor Research Corporation. Alloy 
articles. (216,484.) 

XI. —Applications 

Collino. Electrolytic cells. 25,828. Oct. 20. (Italy, 

22.11.23.) 

Holmboo. Electrode's for olootrolytic do<'oniposition ap¬ 
paratus. 25,819. Oot. 29. 

Kirknldy. Electrodes. 26,880. Oct. 30. (U.S., 30.10.23.) 
Markiewicz and Homor. Dry colls or batteries. 20,017. 
Oot. 31. 

XI.—Complete Specifications Accepted 

34,760 (1922). Grab. See X. 

18,883 (1923). Western Kloctric Co., Lt<l. (Western Elec¬ 
tric Co., Inc.). Electric insulating-materials. (223,644.) 

25,707 (1923). Pouchain. Electrolyte for electric accumu¬ 
lators. (206,617.) 

XIM.—Complete Specifications Accepted 

18,586(1923). Tarnssoff. Production of resin-liko con¬ 
densation products. (223,636.) 

30,685 (1923). Mol^an. Manufacture of resinous or lUcq 
preparations. (209,720.) 

XV.—Application 

Jordan. Tanning leather. 26,982. Oct. 31. 

XV.—Complete Specification Accepted 

11,361 (1923). Nanoo. Tanning. (223,021.) 


Vlli."Complete Specifications Accepted 

10,893 (1923). Dudfield. Manufacture of refractory bricks, 
block>i, or tho like fmm <iolornite ete. (223,616.) 

. 14,532 (1924). Goiioral Electric Co., Ltd. Readily fusible 
glasses nnd onainels. (223,837.) 

IX.—Applications % 


Cyclops Huildiitg a|jd iponstruction Co., Ltd., and Rigby. 
Induration of ttonere^. ’ 26,641. Oct. 28. 

Douzal. Arti®siAl w6» 26,64,%;t;9gjfc.,27. (Fr., 12.1.24.) 
Kirkpatrick, jfempositiou for etc. 20,029. 

Nov. 1. ^ 

Lee. Manufaetdr© of oeinont. 25,025. Oct. 28. 
Montgorae^. 25,628. See 111. 


XVI.—Application 

Stotzol, Production of manure. 26,686. Oct. 27. (Ger,^ 

3.11.23.) 

XVIII.—Application 

Rigby. Products containing yoast preparations. 26,024. 
Nov. I. 

XIX. —Application 

Zpovak. Manufacture of meat aubstitutoa etc. 25,685. 
Oct. 28. ‘ 

XX. —Application 

Binz and Rath. Production of heterocyclic oompo imds. 
26,935. Oot. 30. 



EX.-^Co^M«te Spectficttitu AcccfM 

1S;0I2 (1923). Nedarlftodecho OUt- en Spiriturfabriek. 
?ro(laeing a non-peroxidiaing ether. (219.273.) 

19,026 (1923). Nederlnndache Gist- on Spiritusfabriek. 
process of producing chemically-pure, toxic free, narcotising 
)ther. (219,273.) „ , . 

2276 (1924). Chemosan Akt.-Ges. Production of solu¬ 
tions of mercury derivativds of hydroxysulphobenzoic oiiids 
md their homologucs, suitable for use in therapeutics. 
:216,316.) 

ICXi.—Application 

Licsegang, and Itotopulaor A.-G. Photographic gelatin 
layers. 25,,779. Oct. 27. (Ger., 26.10.23.) 


GENERAL NOTES 

Official Trade Intelligence 
The Department of Overseas Trade (Dovetopmont 
apd Intelligence, 3.'), Old Queen Street, London, 
S.W. 1) has received the following inquiries for 
British goods. British firms may obtain further in¬ 
formation by applying to the Department and 
quoting the specific reference number Argentina : 
Artificial silk yarns, (497); Belgium : Ammoniuni 
carbonate, (487); British India : Paints, (India 
Store Department, Branch No. 10, Belvedere Road, 
Lambeth, S.E. 1); Iron and Steel (Directors of the 
Madras and Mahratta Railway Company, Ltd., 25, 
Buckingham Palace Road, London, S.W. 1); 
Canada: Hardware, (481); Cuba: Linseed oil, (499); 
Egypt: Iron, lead, brass, copper, rubber, hardware, 
oils, (495); France : Copper sulphate, (488); Nor- 
■my: Leather, (493); South Africa: Hardware, 
(482); Metals, ores, (484); United States ; China 
clay, (496), Paper, (B.X./1304), I>!alher, (B.X./1314). 

Dyestuffs (Import Regulation) Act, 1920 

The following statement relating to applications for 
licences under the Dyestuffs (Import Regulation) 
Act, 1920, made during October, has been furnished 
to the Board of Trade by the Dyestuffs Advisory 
Licensing Committee. T’he total number of applica¬ 
tions received during the month was 543, of which 
4,52 were from merchants or importers. To these 
should be added 2.5 cases outstanding on October 1, 
making a total for the month of 668. These were 
dealt with as followsGranted, 424 (of which 378 
were dealt with within seven days of receipt); re¬ 
fereed to British makers of similar products, 96 (of 
which 73 were dealt with within seven days of 
receipt); referred to Reparation Supplies available, 
36 (all dealt with within two days of receipt); out¬ 
standing on October 31, 1924, 12. Of the total of 
568 applications received, 487 or 86 per cent, were 
dealt with within seven days of receipt. 

Amalgamation of German Dye Agencies In Japan 
Owing to the new requirements for licences for the 
importation of dyestuffs into Japan, the selling agen¬ 
cies of all the Ckwraan dye manufacturers in Japan 
have formed a joint distributing agency, comprising 
a manager, five commercial directors, two technical 
directors, and two directors specialising in sales of 
indigo. All the different laboratories will now be 
merged in one large central laboratory, staffed by 
German chemists, and over one hundred 
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Japanese technical men. It is not known whether 
other chemical products will be included in the 
amalgamation. 

The Danish Chemical Market 

There is a good market for chemicals in Denmark, 
as the greater part of the supplies has to bo im¬ 
ported. The chief consuming industries are soap, 
oils and fats, soda, paint and varnish, matches, fer¬ 
tilisers, textiles and leather. Imports of tlu; chief 
chemicals in 1922 were as follows :—So<la ash, 
12,172 tons (1923); hydrochloric aedd, 1.567 t.; 
sulphuric acid, 1100 t.; tanning extracts, 2340 t.; 
alum, 760 t.; chloride of lime, 400 t.; rosin, 1250 t. ; 
raw phosphate, 100,(XK» t. Germany is the chief 
source of imported chemicals, followed by England, 
Belgium, and Sweden in the order named.— {U.S. 
Com. Rep., Oct. 6, 1924). 

Glass Industry In Czechoslovakia 
Conditions continue favourable ui the glass industry 
of Czechoslovakia and exports to America and 
Great Britain remain at a high level, but there is a ten¬ 
dency to develop the home industry and to become in- 
depimdent of imports. Belgian competition is also being 
felt. England re-cxi)orts Czechoslovakian glass to 
Canada, South America and to China, but the Chinese 
market has of late become dull, enormous quantities of 
gkss purchased by Chinese dealers after the .Japanese 
earthquake having actually been sold at a loss. 
The hollow glass trade is now working at 60 per cent, 
of pre-war capacity, owing to the volume of busmess 
with England, Japan and the United States. The 
manufacture of bottles is reported as being 60 per 
cent, larger than last year. 

Trade Notes from Canada 

The exports of Canada to Germany have increased 
from 35,735,268 for the twelve months ending 
August 31, 1922, to $11,5.57,9.50 in the succeeding 
twelve months, and to $17,755,619 in the year ending 
August 31 last. Imiwrts from Germany have also 
increased during these jteriods resjiectively, as 
follows: $1,933,030, $3,928,991, and $5,986,732. 
The leading commodities sold by Canada to Germany 
during the past year were flour, grain, automobiles, 
nickel and asbestos. Tne principal imports were 
incandescent lamps, toys, dyestuffs and tmning ma¬ 
terial, cacao butter, porcelain, cutlery, glass and 
textiles. 

The maple sugar and syrup production of Canada 
for 1924 is valued at slightly under $6,000,000, of 
which slightly over $4,000,000 is credited to Quebec. 

The sugar beet crop of Western Ontario is the 
largest on record. The refineries at Chatham and 
Wallaceburg, Ontario, are ojxsrating. 

The Quebec Rubber Company is erecting a plant 
for the manufacture of rubber goods in Quebec city. 

Foreign Company 'News 

La Societe dos Produits Chimiques et Eloctro- 
miStallurgiques d’Alais, Proges et Caraargue is negoti¬ 
ating with the French Government, for the installation 
at the Toulouse Powder Factory of plant to produce 
120 metriq tons of synthetic ammonia by the Casale 
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P rocess; ^which the compMjf lioldS the TVenoh rights. 

he Toulbuse Powder Pactoiy is now being utilised, 
as we have already announced, by the Office National 
Indnstriel de I’Azote, a plant for the synthesis of 
ammonia by the HaW Process being in course of 
installation, as a sequel to the vote of the French 
Parliament ratifying the agreement with the Badische 
Anilin und Soda Fabrik. 

The Society Alsacienno de Produits Chimiques has 
purchased a process for the synthesis of hydrocarbons, 
with the object of contributing to the national 
production of fuel. The patent belongs to a company 
which provided practically the whole of the fuel for 
heavy transport in Gemiany during the war. 

The Soci^t^ des Charbonnages de Millam, which 
owns large deposits of lignite, is studying the distil¬ 
lation of lignites. New distillation plant are being 
erected for the production of tar, benzol and other 
by-products. 

The Soci<5t6 Alsacienne de produits chemiquM 
has recommenced the manufacttire of synthetic 
camphor at its Vaugoin works near La Rochelle, 
which has been suspended for two years. 


Fluxss and Slaqs lir Metai. MEtTiira and WOiuUira. 
A Qenerol Discussion held by'the.Faraduy Society and 
the Institute of Metals, April, ,1824. JPp. 113—208. 
Reprinted from the Transactions of the Faraday Society, 
Vol. XX, Fait 1, August, 1824. Price 7 b. 6 d. 

Tan: Minebai. Industby or tbs Bbitish Empibb and 
Fobkiok Cocotbibs, SxAiisncs 1920—1922. Iron 
and Steel. Imperial Mineral Resources Bureau. Fp. 
vi-|-49. H.M. Stationery Office, 1924. Frioe 2s. 
TbANSAOTIONS OJf TBB INSTITUTION OF MlNINO AND 
MBTAI.I.UBOY, XaiKTY-SECOND' SESSION, 1922-23. Vol. 
XXXII. I^. 1 xe 4-304, Loudon : The Technical Book 
Shop, 1923. 

A CojCfbehensive Tbeatise on Inobqanio and Theobetioax 
Chkmistby. By J. W. Mellor, D.So. Vol. V. B, AI, Ua, 
Tn, Tl, So, Co and Bare Earth Metals, C. (Part I). 
Fp. E-t- 1004. London : Longmans, Green and Co., 1924. 
Price £3 3a. 

Chemisxby and Atomic StbuotUbe. By J. D. Main Smith. 

Pp. 221. London ; E. Benu, Ltd., 1924. Frioe 12s. 6d. 
The Constituents of Coax Tab. By P. E. Spielmann. 
Monographs on. Industrial Chemistry. Pp. xii-)-219. 
London; Longmans, Green and Co., 1924. Frioe 
12s. 8d. 


The Cie. Beige pour les Industries chimiques made 
a profit of 2,213,074 francs during the last working 
year, compared with 1,643,232 francs during the 
preceding year. The dividend is 10 francs., against 


Allen’s Commebciax Oboanic Analysis. Vol. II. Fifth 
edition, revised and in part rewritten. Edited by S. S. 
Sadtior and E. C. Lathrop and C. A. Mitchell. Fp. 
iE+807. London: J. and A. Churohill, 1924. Price 
30s. 


7-60 francs. 


Notes on Plant and Products 

Colour makes a universal appeal, and one of the 
first duties of the manufacturer who produces it is 
to see not only that it matches perfectly, but that it 
is reasonably resistant upon exposure to light. 
Until recently the only way of testing the fastness 
of a colour was to expose a dyed sample on a roof or 
facing a southern light, or to some kind of “ arti¬ 
ficial daylight,” methods which were open to 
objection on the grounds of slowness if not of 
reliability. The most recent device for testing the 
fastness of colour is the “ Fade-Oineter,” an appli¬ 
cation of the violet carbon arc which has been de¬ 
veloped as a means of giving definite, quantitative 
information on the fastness of colour to light because 
it possesses “ the maximum speed of operation ” 
whilst “ retaining the all-important property of 
similarity to sunlight in fading quality.” Messrs. 
A. D. Lang, Ltd., of 42, Berners Street, London, 
W. 1., who possess a most interesting series of tests 
carried out for various firms showing the standard 
nature of the results obtained with the Fade-Ometer, 
furnish another valuable aid to the colour maker 
and user in the Macbeth Colour Identification and 
Macbeth Daylight Lamps, which are used to give 
high illumination for critical examination of colours. 
No. attempt is made to “ standardise ” the ever- 
varying daylight, ^t a series of colour filters is pro¬ 
vided which enal«8 any daylight equivalent to be 
' utilised. The Ii^jleth lamps have received approval 
from the Physical Laboratory for colour 

matching ^^^pur identification, and their use is 
OQnstantly^^^Ping. 


Refobt of Test by the Dibkctob of Fuel Reseabch on 
Fabkeb Ia)w-Tempeeatuee Cabbonisatjon Flant 
Installed at Baboon, Babnsley. At the Works of 
Low-Temperature Carbonisation, Ltd, Fp. iv-f24. 
Department of Scientific and Indostrial Researcli, H.M. 
Stationery Office, 1924. Price 9d. 

A Systematic Handbook of Volumetbio Analysis, ; ob 
THE Quantitative Dktebmination of Chemical Sub¬ 
stances BY Measube, Applied to Liquids, Solids 
and Gases. By F. Sutton, F.I.C., F.C.S. Eleventh 
edition, revised with numerous additions by W. L. 
Sutton and A. B. Johnson. Fp. xii-(-B98. London t 
J. and A. Cliurciiill, 1924. Price 36s. 

Combustion in tub Gab Fboduceb and the Blast Fubnace. 
By A. Korevaar. Pp. xii-(-177. London i Crosby 
Lockwood and Son, 1924, Price Ifis, 

Outlines of Oboanic Chemistby. By E. J. Holmyard^ ' 
M.A. Pp. xii-k4fi6. London; E. Arnold and (k)., 
1924. Price 7a. fid. 

The IjIFe of Lobd Baylbigh, j. W. Stbutt, F.B.S. By 
R. J. Strutt, Fourth Baron Rayleigh, F.R.S. Pp. 
xii-(-397. London; E. Arnold and Co., 1924. Price 
25s. 

The Extba Phabmacoi>cf.ia of Mabtindale and Wbstcoit, 
revised by W. H. Martindalo and W. W. Weatcott. 
Fp. xx.xviii. 1163. Eighteenth edition, Vol. I. Lon- 
, don; U. K. Lewis and Co., Ltd., 1924. Price 27s. fid. 

A System of Physical Chemistby, by W. C. McC. Lewis, 
M.A., Vol. III. Quantum Thkoby, with certain 
appendices by J. Rico, M.A., A. McKeown, M.Sc., 
and R, 0. Griffith, M.So. Pp. x+407. Third edition. 
London: Longmans Green and Co., 1924. Price ISs. 
net. 

CoLOUE AND 'Methods of Ooloue Repboouotion, by L. C. 
Martin. With chapters on Colour Printing and 
Colour Photography by W. Gamble. Pp. xiii.+187. 
Itondon: Blackie and Son, Ltd., 1823. Price 12 b. fid. , 
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EDITORIAL 


T here is no doubt that tho Chemical Industry 
Dinner was a great success. It was no mere 
dinner; it was a banquet of which any 
society or aggregate of societies would have been 
proud. The speeches, briefly reported in cold print, 
lose their charm and their sparkle; some of Mr. 
Coley’s remarks had a curious felicity which was 
delightful; we wish wo could reproduce more of 
Dr. Cullen’s .speech and could adequately thank 
Mr. Percy Ashley for his flattering observations 
about mu' journal. Sir Richard Glazobrook, Mr. 
Woolcock and most of tho other speakers testified 
to the growing feeling of co-operation and united 
among chemists and industrialists. For this wo think 
the Society of Chemical Industry and the Chemical 
Industry Club are entitled to the bulk of the credit. 
Circumstances have also helped them ; a generation 
or so ago, chemists were so few and so scattcrorl 
that it was impossible to create a standard of chcmioal 
public opinion. To-day this exists ; it is true it is 
in its infancy, but tho observant may watch it growing 
and taking shape. We have ourselves witnessed 
many of the significant steps : in industry, the growth 
of Brunner Mond and Co, and their allied companies ; 
the fusion of interests which led to the jnosperitv 
of the United Alkali Company; the fusion which 
has formed the British Dyestuffs Corporation, not 
yet a coniplete success commercially but de.stined 
to become so ; the formation of the Association of 
British Chemical Manufacturers ; in science we liave 
seen the Federal Council and the Bureau of Chemical 
Abstracts ; on the social side, tho Club. Each of 
these events or organisations has had its ert'ect, 
and so have others we have not mentioned, and the 
effect tends to greater olficionoy, greater service 
to indiistry and to science, a widening of interest 
on tho part of all those who are in any way concerned 
in science. Without such influences as those, tho 
chemical exhibit at Wembley and Chemistry in the 
XXth Century would have been of much loss 
importance; these also aro stepping stones to 
higher things. Tliere is a real and definite advance 
going on in the profession and industry of chemistry. 


Each one of us can do so little ; but if we all do what 
little is in our power how much will be accomplislicd! 
Probably, one of the nc.xt stages in the march of 
chemistry should be the much-discnsserl .scheme of 
a Chemistry House. Addison said: “ 'Tis not in 
mortals to command success, but wc‘11 do more, 
Sempronius, wc’ll deserve it.” If chemists deserve 
Chemistry Homso, they will get it. 

« )f< * 

Really, wc ought to know bettor than to quote 
poetry ;, it is apt to lie misunderstood. If in our 
youth wo had known what was in store for ns wo 
should probably have carefully treasured some 
odd phrases of Dumas, of Williamson, Frankland 
and Berzelius, and these would now come naturally 
into our minds wlicnev(!r wo took a pen or pencil 
in hand. Alas ! regardless of their doom, the little 
victims play I In tho,se lender and impressionable 
years we were permitted, and even encouraged, by 
our thoughtless ptarents to read as much English 
literature as wc wished, far more than we coTild 
understand, but not more than wo could enjoy. 
We shall, w'C fear, never quite free ourscl\'es from 
the taint; tho wool once dip])ed in the dye never 
regains its lost hue. Poetry is sometimes looked 
upon with suspicion ; the grave amongst us think 
it is, j)erhapB, undignified. Some eheniists who 
sat near us at the dinner objected quite definitely 
to a lapse on the part of tho Club Secretary who quoted 
tw’O lines about the presence of ladies. Wc think 
Mr. Williams would have been wiser if he had avoided 
such dangerous ground. Our critical friends found 
fault with Mr. Williams for quoting poetry at all, and 
especially pjoctry of such jioor quality. And yet 
Milton was tuico regarded as one of our best ])octs, 
and “ L’Allegro ” as one of his most beautiful and 
popular effusions. Had ho but known how fas¬ 
tidious modem chemists are in their literary tastes 
ho would, wo arc sure, have been more careful. But 
it is probably too late now to alter his jxiciu.s so as to 
make them more acceptable to modern mind.s and 
modem scientific emdition. Wo nnist jmt up uitli 
them aa they aro and Mr. Williams and ourselves 
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limy learn wiadom, aa others do, b\' making exiM'ii- 
nients and noting the results, 

* • * 

In niatheirmtic.s there exists an iidinite gradation 
between zero and any given number; in jiolitics 
there i.s every variety of oiiiiiion between the most 
stereotj'iied llie-hard who believe.s that oAery insti¬ 
tution wldeh is old is necessarily good, and the 
Bolshevist who belicn'es that every institution which 
is old i.s necessarily bad. Bo, too, in the great field 
of human knowledge ; the various sciences pass im- 
pereeiitibly into each other. The dilTerences between 
the English language, the Dutch, FlemLsh, Frisian, 
llanish and Swedish are bridged by intcrniediato 
dialeeis. Mathematics, Physics, (‘heniistry and 
Engineering are not isolateff subjects, but each has 
])oint,s of contact with all the others. Biologi', 2 \gri- 
eulture. t.’heniistry and Medicine ar(^ equally olo.sely 
related, and no one can have, a nail knowledge of any 
one seienee who doivs not realise the points of contact, 
the (Simmon ground, the interdejiendence of many 
important branches of the one subject on many 
])oints in the othei-s. Whether Sir Kniest Rutlierforil 
considers himself a chemist is of no eonBe(|nencc ; he 
claims he knoas no chemistry and he ought to know. 
But he knows that the work he has done has thrown 
an immense amount of light on all the coneeptions 
of cheinieal elements and chemical action vhich are 
of fundamental importance. Chemistry can advance 
but slowly (vithout the hel() of our Rutherfords, 
Mo.seleys and 2 \stons. The opening of the Ramsay 
Laboratory of (.‘hemical Ihigineeriiig is a significant 
fact in the better understanding of seienee. Chemistry, 
Pliysies and Engineering have, in chemical industry, 
an intimate relationship ; there must be a numerous 
band of imm who have an adequate knowledge of the 
main essentials of the.se three subjects. In some, 
chemistry will ])redoininate ; in others, })hysics or 
engineering. 'I'he chemical engineer may differ in his 
mode of life aiul mode of thought from the chemist 
and from the civil engineer, hut he is e.s,sential to our 
development, and he has come to stay. In these 
cireumstanees it is essential that he shall have the 
best facilities for his^icoretical education in places 
where subjects are tiPglit with the accurac,>' which 
is exiHcted in a modern univei'sih . His practical 
education, we ])resume—for we do not }U'ofess W 
know—he will learn by experience, often bitbrn, 
and by the exercise of his wits and common sense, 

that is assuming-. At South Kensington and 

at Eniversity t'ollege ho will have the best oppor¬ 
tunity of getting his theoretical knowledge and 
making exj)eriment.s. The new Laboratory at Uni¬ 
versity College represents the highest educational 
advance in chemical engineering, and should jjrove 
of great importance! to, qhemical industry. The 
opening was ])erformed,j^®f R.H. Prince Arthur of 
Connaught, and was ^j^Ved by the tlhief (Jovern- 
meut Chemist, theAaHPdent of the Society of 
Chemical Industry, SwlR new Professor of Chemical 
Engineering, Prof. rWilliams, by the Chairman of 
Univ(!i-sity College, and by llie Chairman of Messrs. 
Brunner Moud and Co., Ltd., a combination of social, 
academio, scientific, and industrial intluencc which 
will be of the uti^ost value to the new Chair. 


CRUSHING AND GRINDING.—PART I 

Br S. G. URE, M.A., B.Sc., M.I.Chem.E. 

The subdivision of solid.s forms an important pa 
in many industrial proce.s8es, and as tho mat 
rials to be reduced vary considerably, a very lar 
number of different machines have been invent 
for tho purpost!. Subdivision may be employed 
increase tho suiface and so cause a chemical reactii 
to be comifieted iti the minimum time, or, if the boi 
being broken is non-horaogenoous, to detach one co 
stituont from another and so permit of their sopar 
tion, or to produc(“ a saleable commodity. Tho r 
duction in size may be effected by tho application 
a compressive or crushing force, as in the jaw tyi)o 
cnisber, or a sh(!aring force, as in machines of tl 
grinding or attrition type. Many machines such i 
those of the roll, hammer, and iinpa(!t tyjjes mal 
simultaneous use of those forces to reduce the size ( 
the material fed into the machine. In another tyj: 
beam action is employed, the force being applied c 
an unsupported point in the material between tl; 
two fixed points upon which it rests. 

Since there is such a variety of crushing an 
grinding machinery to choose from, tho selection t 
the proper machine requires a knowledge of th 
physical properties such as the hardness, struetur 
and moisture content of the material to be sub 
divided. 'I'he first of these factors affects not onl 
the strength and the sjieed of the machine, but aks. 
govenis the use of .special devices to protect th 
wearing pails from at)ra.sive notion, Tho structure o 
the material mu.st also lie taken into account, a 
machines which could easily reduce a brittle materia 
might be totally inc.apable of handling a fibrous o 
soft substance. Again, as it has been found tha 
materials containing above d pin- cent, and under .51 
per cent, of moisture form a pasty mass which, whei 
the particles are reduced to the proper size, prevent; 
them falling freely from the machine, to ensun 
efficiency this point mu.st receive attention in tin 
design or selection of the machine. 

Other impoitant conditions which must be lemem. 
bored during selection are, the size of the pieces to bi 
fed into the machine, a.s will be .seen later in the dis 
eussion on the areas of the opening of the jaw am 
gyratory crushers, and the size of the product whicl, 
is de.sired. In some cases the production of fine par¬ 
ticles is the object in view, whilst in other cases thesf 
fine particles are undesirable and have to be removed 
before flic crushed product can be passed on to the 
next stage of the process. One must also know the 
amount of material to be treated jier day and any 
special conditions under which the machine may 
have to wiirk or relating to its transport to the .site. 

The purchase of a satisfactory machine will, there¬ 
fore, be be.st ensured by submitting a representative 
sanqile of the material to be eru.shed or ground, to¬ 
gether with full information regawling the output 
required and the conditions under which the machine 
will have to work to makers of plant of this type, so 
that they may be able to obtain accurate! information 
regarding capacity, output per hour, and power re¬ 
quired for driving the machine as wedl as other 
jxiints influencing the design and efficient working. 
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The two lawB connecting the energy KKjuired and 
theaizes of the material before and after sulxlteisiou 
are known as Rittinger’s law and Rick’s law. The 
former assumes that the new surface produced during 
the process of crushing or grinding is a measure of the 
energy consumed in tlk) proeosw, the subdivision of 
the material being produced by the a])plication of a 
shearing stress. Practical results show that the 
amount of work done compared with the area of 
fractured surface is constant for coarse sizes, but the 
amount of new surface produced in line grinding i.s 
greater than the energy lequireil by the, above hnv. 
This is attributed to tlio possibility of tlie production 
of incipient fractures during the coarse erushing 
.stage. Kittinger’s law expressed matliematieally 
takes tile form— 

«-<=(, 1 ,-.!,) 

wliere H -power required, d, the diameter or linear 
dimensions of the pieces of material fed into the 
machine, dj the diameter or linear dimension,s of the 
prodiKit obtained, and C a constant wliich is depen¬ 
dent upon the material. Kick's law states that equal 
amounts of energy required for the reduction of 
equal quantities of material tlirougli the same reduc¬ 
tion range. It is based on the .assumptiou that 
direct pressure of constant amount per unit, area is 
applied to subdivide each particle wliich breaks iqi 
into .smaller particles of similar .sbape. This law may 
be written 

H=b log J 

where H represents the power required, d, and d., the 
cliaiiucters or linear dimensions of the particles entering 
and leaving the machine respectively, and b is 
another constant, which must be determined experi- 
iiientally as it deyiends on the type of macliine and 
tlie material wliieli is lieing (Tiisfied. Accurate facts 
are not represented by eitber of thcs(c laws, and it is 
liossible tliat when a satisfactory expression is deve- 
lopc'd it will lie between the two. Some writei'S divide 
inaeliinery of tin's type into three cla.s8e.s—breakers, 
criisliets, and grinders—whilst others adopt four 
classes. ITeliminary crushers or breakers which can 
(•rush material varying in .size from 2 to (iO ins. belong 
to the first class, whilst if the feocl consists of pieces 
ranging between 1.1 and 2 ins., the machines is jilaced 
in the sectond grouji. 'Tlie limits of the size of par¬ 
ticles adnytted to fine ernslncrs are from 11 to .1 in. 
and the product iiTust he eapalile of passing through 
a lO-mesh sereeii, Tlie last class, termed fine pul¬ 
verisers. are sup|)lied witli material varying from 
1 to ,i in., and are able to produce a product which 
can pass througli a 20(l-inesh screen. 

.T.wv Ckusuisks 

.Many WTlI-knowii eiiginecuiiig firms, such as 
Edgar Allen and Co,, Ltd., 'J'he Eraser and 
(halmors Engineering Works of the (icncral Electric 
(!o,. Ltd., Haclfields, Ltd,, Saiidyeroft, Ltd., the 
cSturtevant Engineering Co., Ltd., Vickers, Ltd., 
to mention only a few, mninifaeturo jaw eni.shing 
machinery. The Blake crusher, illuslratc'd in Eig. 1, 
is a well-known type of jaw crusher. It consists of a 


rectangular frame, made of cast-iron or steel, pro- 
vidc<l with two sets of healings on the sides to .support 
the swing stock and eeeenlrie shafts. Ranging from 
the swing stoch shaft is (lie swing stock to the one 
side of which the suing jaw faces are fastened and 
having on the otlior side a groove in wliieli is fitted a 
•set of toggle bearings, and at the lowest edge of this 
face an eye to which is atlaelieci one end of llie draw¬ 
back rod. Suspended from tlic^ eeeenlrie shaft is the 
pitman, eonsi.sting of a I'ectaiigulai' casting made of 
ea.st iron or stool bored and bushed at its upper end to 
fit the eccentric shaft, and carrying on eitlier side’ at 
its lower end a groove fitted with toggle bearings. 
the non-crushing end of the frame tliero is an adjusting 
w(cdge whose jiosition can be altered by two bolls 
passing through the frame. In front of tlii.s wedge 
is a second wedge-shaped lilook tcu'iiic'd flicc adjusting 
toggle-lilock, wliieli can only be moved in a liorizonfal 
direction by raising or lowering the adjusting wedge. 

The outer faese of tliis adjusting toggle' block is 
grooved and fitted with a set of toggle liearings. 
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Blake (Irusher by Kdgar .Mien end Lid. 


Two sets of toggles are nsecl, one e.vtendiiig between 
the toggle benriiigs on the swing jaw and the front 
set on file pitman, and thec second sc't stretching be¬ 
tween the rear set on tlie pitman and tlie bearings in 
tlicc adjusting block. Since the toggle bearings «n 
the' pitman are at a lower level than the bearings on 
tlie swing jaw and the adjusting block, when the 
|)itman is rai.sc'd the swing jaw moves towards the 
front end of file maeliino iqion which is mounted the 
fixed jaw plates. 'I'lie ]mrt.s of the frame which are 
ex])o.sed to the abrasive action of the material be¬ 
tween the jaws are protcetecl by cheek plates. Eor- 
iiictIv the main frame was always made of cast iron, 
but east steel is now used in 0 . number of machines, 
especially in the larger-sized ones. 'I'he replaee- 
iiieiit of east iron by steel in the mamifactme of 
erushing machinery lias rc.siilted in a considerable 
saving in weight, an important jioint in portable 
imiehines, and reduces the cost of transport. Machine's 
made of steel, half the weight of a similar maehiiie 
made of cast iron, would be flirecc times as strong. 
When east-.steel frames are irsed, the best makers take 
great proeautions to ensure tliat the sides are ])arallel 
to each other and at riglit-angle.s to the ends, thus 
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providing for a uniform distribution of stresses through 
the frame. Tim eye of the pitman is buslied with 
Iwass or l)abl)it-metal, l)ut the latter is to be preferred, 
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Bigelow Crusher by Sandycroft, Ltd. 


Sometimes, especially in the larger maehines,thepit-'' 
man is made in two portions, the cap and the stock, 
so that the pitman can be removed without the 
withdrawal of the eccentric shaft. The jaw faces 
may be made of chilled cast iron or manganese steel 
and every care should be taken to ensure that they 
are properly bedded on their respective seats. Those 
surfaces of the cast-iron frame, swing plate, and chilled 
cast-iron jaws which come into contact can be easily 
machined as can be the carbon-steel frames and 
. swing plates, but manganese steel has to be ground 
to obtain true surfaces. Several types of manganese- 
steel jaws are manufactured. In one, the jaw plate 
is Cored internally leaving a flat surface at the back 
for grinding, whilst another plate is cored at the 
back to form pockets which are usually filled with 
spelter to form the bedding surface. In the third 
tyjje the jaw is cast solid and accurately ground 
on the back, whilst the fourth type consists of a 
manganese-steel shoe to which is fitted a cast-iron 
back, the joint between the steel and cast iron being 
formed of spelter, the cast iron only in this ca.se being 
machined. The angle formed between the crushing 
surfaces is called the angle of nip, and the larger 
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(.f l,;* Samson Crusher by Iladtields, Ltd. 

since being softer than brass the scouring action of this angle the CTeater will be the opening at the top 
particles entering between the shaft and the bush is of the jaws. If it exceeds a certain amount, termed 
practically elijgii^M, A method of adjusting the the critical value, the-material will not be crushed, 
wear on the pitma^i^shown in the illustration, but wiU be forced out of the machine by the closing 
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iio jaws. The safe angle of nip about 32° is always 
**'» critical angle to prevent the material from 
bSrijjJ'/s f.„ , »the jaws. A small sire machine 

toving a by fi ? and 6 in. broad when working 
on hard linieiflO(>/,pjy"' running at 2.')0 revolutions per 
minute, can bu, , °“J:oin 3 to 6 tons per hour 
to pass through a^l^^'in. ring. The largest size has 



Dodge^Crusher by Frazer and Chalmers Engineering 
Works 


a jaw 6-ft. long, the opening between the jaws 
at the top being 4 ft. Itunning at about 120 
revolutions per minute, this .size can crush 4(X) tons 
per hour to 8-in. cubes. In the larger maciiines 
the bearings and eccentrio are water cooled, and the 
frames arc built up of carbon-steel castings, the faces 
of which are acourately machined and then bolted 
together. 

The Bigelow ernsher, illustrated in Fig. 2,isa(lo\dde 
toggle machine very similar to the Blake. Here, 
however, the toggle bushes at the bottom of tlie 
pitman are above the level of the toggle bushes on 
the swing plate and adjusting block. The crushing, 
therefore, is accomplished during the descent of the 
pitman, which is thus subject to compressive stress 
during the working period, and as the weight of the 
pitman is added to the driving force, tlie turning 
moment is not so variable as in the ordinary type. 
In the machine illustrated, the adjustable toggle 
block rests on a machined surface projecting from the 
back of the Mnie, and the opening of the jaws is 
adjusted by two strong steel side rods, each of which 
passes through a hole in the front end of the frame 
and a hole at the outer end of the toggle block. 
During the period of crushing, therefore, these rod.s 
relievo the frame from tensile stre.ss. It will bo 
observed that the back toggle plate is made of two 
portions riveted together. The.so rivets are designed 
to shear should any uncrushahle material, such as a 
piece of iron, fall between the jaws, and thus save the 
machine from injury. Another form of crusher is 
the Samson or single toggle machine, a sectional view 
of which is shown in Fig. 3. As will bo seen from this 
illustration the swing stock is again pivoted above the 
frame of the machine, but here the shaft supporting 
the swing stock is connected to tho driving wheels 
and forms the eccentric for moving the swing stock. 


With such an arrangement a pitman is unnecessary, 
and as tho motion of the swing stock varies from 
circular at the top to elliptical at the foot, the major 
a.xis of the ellipse being vertical, it is neia-ssary for the 
driving pulley to rotate downwards towards the 
cnishing oixsning so that the material may be carried 
down between the jaws. These are adjusted by 
moving the wcdge.shaped block at tlie back of the 
machine. 

Machines of this typo are made in sizes varying 
from 10 in. by 0 in. to 20 in. by 10 in. opening, and 
at their normal rumiing speed of 230 revolutions nor 
minute can reduce from 3 to 3 tons in tho smaller 
machines or 10 to 13 tons in the largest size of liard 
limestone per hour to pass through a 21-in. screen. 
It such machines are used as secondary crushers or 
granulators crushing tlie same material to pass through 
a J-in. mesh, tho output becomes 3 tons for the .smallest 
machine to 7 tons for the largest machine. 

In all the machines mentioned so far the swing 
stock is pivoted above tho frame, hut in the Dodge 
crusher. Fig. 4, tho swing stock is pivoted at its 
lowest point, T'he swing stock shaft is carried by 
movable bearings which are fitted in recesses in the 
side plates, and are moved by means of adjusting 
screws so that the opening of the jaw's can be varied 
and the wear compensated. Tho swing stock is 
of the bell crank lover type, and is specially strength¬ 
ened and actuated at its outer end by an eccentric. 
The eccentric rod which conininnicates the motion 
from tho eccentric to tlie swing .stock terminates at 
its upper end in a cylindrical surface which fits into a 
cylindrical groove out in the end of the swing stock 
piece and forms a joint permitting the jaws to move 
in the manner descrihed above. The weight of this 
swing stock keeps tlie stixk in contact with the end 
of the eccentric rod. Jlaeliincs of tliis type are made 
liaving openings varying from 4 in. liy (i in. to 11 in. 
by loin., their cajiacities when running at 273 and 
210 revolutions per niiiiute respectively being for tho 
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Roll-jaw Crusher by the Sturtevant Engineering Co., 
Ltd. 



smallest sizes about 1 ton per hour, and for the larger 
sizes 8 to 10 tons per hour when reducing to nut size. 

ITgnre 6 shows a roll-jaw fine crusher, made by 
the Sturtevant Engineering Co., Ltd., which works on 
the Dodge principle. Hero tho pivot of tlie swing 
stock is again at the lower end, but is placed much 
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lower and liehind the ciii) of the jaw face so as to 
(^ivc considerable inoveiiKnit at the point of niiniinum 
oi)ening of tlie jaws and a clear fall for the crushed 
material. The swing stock is driven, in contrast 
to th(! method adopted in tlie previous machine, 
through a toggle extending between oiu^ bearing on 
the l)aek of the awing stock near the top 
imd and a second mounted on a rocking level. 
This rocking lever pivots at its lower end on a 
shaft carried on two adjustable bearings housed 
in suitable nsa'sses in tbe sides of the machine, 
whilst tin? uppei' end is fitted with a roller resting 
on a earn mounted on the driving shaft. Smooth 
manganese steel jaws are fitted on this enishcr-, 
whilst the ,si<l( s of the frame are made of steel plates 
and the ends, rocker arm and swung stta-k of east 
.steel. As the machine is intended for line crushing 
the toggle ])late is sometimes made of cast iron 
to prevent damage dni^ to the admission of pieces 
of excessive si/.e. iSuch machines ai’c nnnl(! in 


unle.ss attention i.s paid to crusher. In 
of t his type have their own p, periphery of t>!r'operation 
as intermediate crushers la fli®cri the large Blake 
or gyratory machines and the crushing rolls or 
ball mills. ' 

Disc Ckusukus 

Disc crushers embody an entirely different crushing 
principle which is extreimdy simple and at the 
same time very effective. Tw’o types of machine 
are luanufacturcd: the Symons hori'/.ontal disc 
crusher, for which Hadtields, Ltd., hold the patent 
rights for the British Empire, and the Symons 
vertical disc crusher, which is manufactured in this 
country by Sandyeroft, Ltd. Fig. b represents 
a .sectional view of the horizontal type. The main 
frame cariics three coaxial bearing.s, of which the 
first two carry a hollow outer shaft rotated by a 
pidley mounted between the bearings. One end 
of this shaft is madeintlnrtorm of a hollow hemisphere 
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sizes varying from a t hy 8 to a 7 by 24-ineh opeming. 
A machine of the first size is capable of crushing, 
when running at lloO revs, per minute. Id ewt. of 
ii'on pyrites per hour when the jaws are set |-in. 
apart, and the latter maehine can handle .'i tons 
jier hour when the jaws have 1-ineh opening to ti 
tons per houi', when the o|)eniiig is increasoxl to 
1 inch, the speed of running in each ease Ix'ing 1.70 
revolutions per minufe. The cam an<l rolliT (leviee 
is introdiieed to give smooth aefion and easy running. 
Since tlie movement of the swing stock in the Jllakc 
type of cruslicr is griaitcsf at tlic li.>W('r (outlet) 
end of the machine, there is little danger of packing, 
Imt this freedom of passage of material through the 
maehine often results in an inequality of jii'oduet. 
On the other hand the movement at the outlet 
of the jaws in both the Samson and Jiodge types of 
crushers is small, and therefore a more uniform 
jiroduct is likely to he obtained, but this small 
movement docs not permit of a ready discharge 
of the material, which is therefore liable to pack 


to the flange of wliich is bolted a spider oi’ frame to 
which is fixcil a concave disc with the eoneave sirle 
faeing the shafting aiul having a hole in the centre 
through which the material is fed into the machine. 
Facing this disi^ is a second concave disc momrted on 
a hemispherical hearing resting in the eup of tlie 
hollow shaft. This heniispherieal end is pres.sed on a 
second shaft which passes through the outer shaft and 
terminates in an eecontrie carried hy the third oi' 
eccentric hearing. 'I'o this eeecntric is llxed a second 
pulley, which is usually driven at twdee the speed of 
the driving pulley and in the opposite direction so a s to 
increase the nuinher of crushing nips. 'I’lie eocentrie 
is not attached to the second shaft and does not 
cause it to rotate, but simply gives it a gyratory 
motion. The two crushing discs rotate at the 
same sjieed and in the same direction, 

Tho bearings are dust-proof, and forced luhrieatioii 
is maintained hy means of an oil pump driven from 
the eccentric pulley. 'J'hc diac.s are enclosed in a 
hood made in two portions which arc hinged on 
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inti ■ ♦hn rbtery fine crt. main frame, thus enabling 
it to be easi-.j-cjunce, -wi’ inspection or repair of the 
crusher. Lining tfii-hoxal round the portion facing 
the opening between the discs is a series of segnumts 
forming a cliamiel rectangular in cross section. 
J he rods carrying the hood are also u.scd to support 
the spout through wliich the material enters tlu^ 
space between the discs. The action of the machine 
IS extremely simple, for on entering the space between 
the disc.s the materifil is thrown outwards and 
becomes wedged between the discs, in which position 
crushing is produced by the gyratory motion of 
the inner di.se. This action is repeated until the 
pieces are sufficiently reduced to be thrown out 
by centrifugal force through the space between 


inner and longer jicdcstal is surrounded at its upper 
end by the sleeve of the lower table, which is supported 
on roller hearings r<‘stiug on the to]) of the outer 
jiedestal. The table is ndated thi’ough bevel gi'aring 
mounterl on the counter-shatt oi the mai.-hiiu' and 
carries a number of sjiider bolts to which are attnelusl 
the spider plate and upper spring plate, which in 
turn support the upper disc plate. 'I’his adjustable 
])late is conical in shape and carries the up|)er 
crushing face on its under surface. Inside the inner 
jiedestal is a shaft which is rotated by a second 
bevel gear driven by the (amnter-shaft of the machine. 
The tail shaft of a circular convex rolling-wedge 
shaped like a mushroom fits into a hole drilled 
eccentrically in this shaft. The flat surface of the 
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.Symons Vertical Disc Crusher by .SandycrofI, l.td. 


the outer edges of the discs which can be adjusted 
by means of holts etiiTied on the spider. 'I’he crushing 
ilises are made of manganese steel and are found 
to nudergu) very slight but uniform wear, since there 
is no griniling action ; the makers attributt; this 
to a slight difi'erential motion between the jilates. 
This eru,slier is made in four sizes in which the 
diameters of the crushing discs vary from' 4H to' lb 
imhes. The largest size machine running at 100 
revolutions per minute is eajiable of crushing 70 
to 00 tons per hour to pass through a 2.1-inch ring, 
whilst the smallest size can crush 0 to 8 tons per 
hour to pa.sH through a 1-inch ring when running 
at 200 revolutions jier minute. These machines 
are capable of cru.shing round silica pebblc-s when 
wet. The Symons vertical disc omshcr illustrateil 
in Fig. 7 is formed of a base upon which are mounted 
tw'o hollow concentrie cylindrical iH-destals. The 


wedge rc.sts upon the table and rotates with it. 
On the top of the wedge ri-sts the U|iper disc plate 
made concave on the under surface to lit the wedge 
hut flat on top to carry the lower disc. The rotation 
of the shaft carrying the stalk of the wedge causes 
the latter to move relatively to the table and thus 
produces an undulating motion in the lower dise 
and enishing faiav The matiwial enters the machine 
through a central hoh^ in the upper disc plate iind 
i.s thrown by centrifugal force into the tn))ering 
portion between the discs. AVedged in this jiosition 
the material i.s crushed by the wiive motion given 
to the lower disc. When the material has bi'cn 
emshed sufficiently it is discharged at the pcri])heries 
of the ])lates into the surrounding casing. 'The 
opening between the di.scs is adjusti'd in the follow ing 
ingenious manner: the inner vertical surface of 
the upper spring plate and the outer vertical surt'aee 




U«0 CmEMISTIlY AND INBXTSTRt 


of the upper disc plate are screwed to fit each other; 
the upper disc plate is rotated by means of one of 
the two tunibucklcs fastened at one end to the 
bolts carrying the spider plate and at the other to 
lugs cast on the upper disc plate. After this adjust¬ 
ment the second tumbuckle is put in position and 
in addition the adjusting bolts are screwed up thus 
preventing any further relative motion between 
the plate and the spider. A 48-inch Symons vertical 
disc crusher is capable of reducing 100 to 120 tons 


moment than the jaw type oier. In addjtiop - 
the area of discharge at theieryjjf tj'_^>r„.raie crushing 
surfaces more nearly equalsf of f'fi® opening 

at the feeding end of the machine, and therefore 
there is little danger of the packing of the machine. 

GySjitory Ceushbks 

Another type of crusher manufactured by firms 
such as Edgar Allen and Co., Ltd., Fraser and 
Chalmers Engineering Works, Hadfields, Ltd., 
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Gyratory Crusher by lladflelds, Ltd. 


of material from .‘i-in. to 1-iii. cubes per hour, or 
90 to 1(K> tons of .‘t to 4-in, cubes to J-in. cubes in 
the same time or 20 to 85 tons from l|-in. to 2|-in, 
cubes to J-in. cubes in the .same time. Springs are 
fitted between the spider plate and the upper spring 
plate which operate when any hard material is 
accidentally admitted to the machine. 

Machines of the disc type are continuous in their 
action and therefore have a more uniform turning 


and Vickers, Ltd., is the gyratory crusher, of which 
Fig. 8 is a sectional illustration. At the outset it 
should be stated that the crushing cone docs not 
rotate as is commonly supposed. The erroneous idea 
that the crushing cone rotates may be due to two 
causes, namely, cither the slight rotation of the cone 
when the machine is running light caused by friction 
between the rubbing surfaces of the driving mecha¬ 
nism, or the confusion of the action of this machine 
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■mth the rotary fine crusher, which, altliouch very ami causes the lower end of the main shaft to describe 
sumlar m appearance, works on an entirely different a circle without rotating the shaft itself, thus frivinir 
principle, as will be shown later. The machine has a the motion of a conical pendulum to the main shaft 
cast-irpn base shaped like a truncated cone, which and mantle. The material to he crushed is fed into 
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Large-ske Blake Crusher 


converges upwards and is divided internally into two 
portions by an inclined plate having a tubular piece 
extending upw'ards concentrio with the a.vis of the 
cone. The removal of thr; wall of the cone for a little 
way above the bottom of this inclined plane provides 
an outlet for the crushed material from the machine, 
whilst ])rovision is made for a bearing at the bottom 
of this casting immediately opposite this outlet. 
Bolted to the upper flange of this casting is a second 
truncated cone converging downwards and having 
internal conical liners made of manganese steel, tlu^ 
surfaces of which may be either smooth or coirugati-d. 

To the upper flange of this second cone is bolted 
a third, alse converging downwards, and provided 
with two spider arms to support a spider cap con¬ 
centric with the axis of the machine. This spider 
cap is fitted with a bush through which passes the 
central shaft .suppoitcd in a footstej) bearing carried 
by the bed plate of the machine. Surrounding this 
central shaft is the main shaft, at the upper end of 
which the cast steel centre is fixed. The lower end 
of the main .shaft passes through an eccentric placed 
in a suitable housing in the bed-plate of the machine, 
and connected at its upper end to a bevel wheel 
driven by a second bevel wheel mounted on the 
shaft carried by the bearing at the bottom of the 
lower casing. A manganese' steel mantle is 
securely fixed to the outer surface of the east 
steel centre. The counter shaft rotates tin; 
eccentric, by means of the second bevel wheel 



(he top of the crusher, and falling into the viedgc 
shaped annulus formed by the etnicavos and the 
mantle is crushed by the movement of the latter. 
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On till! rolciise of the pre^.sure the material drop.s 
further into the uiinnlus, ami is again (^rushed, the 
process laang repeated until the particles are sufti- 
ciently small to pas,s through the opening between 
the bottom of the concaves and the bottom of the 
mantle. The material, falling through this opening, 
slides down the inclined iilane, and is discharged 
from the rmudiine. 

'I'he Symons gyratory crusher, made in tliis country 
by iVaser ami Chalmers Engineering Works, and 
illustrated in sectional view byEig, 10, is very similar 
to the gyratory crusher described above. In this 
machine, however, the centre shaft is carried in fixed 
healings and is surrounded between the bearings by 
an ccccntrii- sleeve, which is rotated by binml gearing. 
Surrounding this eccentric sleeve is the head lining to 
whiih the mantle is tixed. In this case also the 
mantli^ does not revolve around the central shaft, 
but approaches to and ret^odes from the concaves by 
the rotation of the eccentric sleeve, the movement 
being eipial throughout the length of the crushing 
heail in.stcad of gradually ihxireasing towards the 
top, 'I’he makers state th.at this machine requires 
less head room, gives greater stability and freedom 
from vibration and better distribution of the crushing 
stress, thus making for a reduction in weight with a 
corresponding Ii'ssening in cost. The gyratory 
crusher, being continuous in its action, produces a 
more uniform torque on the driving shaft. Like the 
di.s<- machines, but not to the same extent, the outlet 
area from the crushing surfaces, on account of the 
im-reased diameter, approaches tlu‘ inlet area, and 
thus tends to prev'ent packing of the machine. I’he 
inlet to the machine is in the. form of an annulus, 
and thus prevents blocks of material from entering 
the crushing space, which couhl easily enter between 
the jaws of a Blake crusher having the same inlet 
area. 

If the material is su])plicd in very large blocks it 
is necessary to install a Blake crusher for preliminary 
treatment before the material is allowed to enter the 
gyratory machine. T’ho capacity of gyratory crushers 
also depends upon the nature of the material to be 
crushed and the size of the product desired, but 
machines have been constructed having capacities 
varying from .-) to bOO tons per hour. The horse-power 
required by the gyratory crusher is considerably less 
than that used in a Blake machine when both 
machines are reducing a similar quantity of the 
same material per hour to the same degree of fineness. 
The size of product obtaimal from these machines 
usually varies from 4S to 11 ins. in diameter. 


PULP AND PAPER INDUSTRY IN CANADA 

The Wayagamack 1‘ulp and Paper do., Three; 
Rivers, Quebec, has received a loan of £400,000, 
undiT the Trade. Facilities Act from the British 
Government and is expending the money' in the 
purchase of machinery in Great Britain for the 
purpose of expaoiding the present plant. 


THE CHEMICAL INDUSTRY DINNER 

The joint Dinner of the Society of Ghemical 
Industry and the. Chemical Industry' f lub was held 
at the Edward VIl Rooms, Hotel Victoria, London, 
on November 14. Mr. W. J. Ih Woolcock, C.B.K., 
President of the Society of Chemical Industry, was in 
the chair, and over 300 Indies and gentlemen were 
present. 

It is impos.sible to give the names of all ; many 
merabera of the Council of the Society and of the 
committee of the Club w'cre present, aiid the guests 
and persona occupying official positions included 
Sir Richard T. Glazebrook, K.f.B., F.R.S. ; Mr. 
H. E. Coley, Chairman of the Club; Sir Arthur 
Huckham; Sir Robert Robertson ; Sir Frederick 
Nathan ; Mr. Percy Ashley, of the Board of Trade ; 
Mr. I). Milne Watson ; Mr. G. Rudd Thompson ; 
Mr. W. S. Hale, the Master of the Tallow 
Chandlers’ CVmipany ; Prof. C. G. Henderson, the 
President of the Institute of Chemistry, and Mr. A. 
Cliaston Chapman, the President of the Chemical 
Industry Club. 

'■ Chemical Industry and the Profession of Chemis¬ 
try ” was proposed by Sir R. T. GL^vziennooic, who, 
after referring to the book, ■■ Chemistry in the XXth 
Ctmtury, prepared for the Wembley ICxliibition, 
said there was no doubt whatever that there had been 
a complete change in the life of the world as the 
result of the development of scientific methods and 
their jiractical applications. Of the sciences which 
had led to that change, chemistry was not the 
least. Th(' [irod uetivene.ss of human la hour at prc.sent 
was depcmkmton the advance of scientific know ledge, 
and in this chemistry was playing no small part. How 
large a part chemistry was jilaying had been shown in 
an admirable manner at the Wembley Exlubilion. 
It could not be denied that the progrc.s.s of chemistry 
had been of the greatest importance to the world 
as one of the means by whii;h human labour was 
made productive. He himself was a physicist 
and confessed to being taken aback when lie first 
heard on the commiifee of the Royal Society, which 
dealt with the pure .scieneo exhibit, that such dis¬ 
tinguished men as Ruiherford, the Braggs and 
.1. .1. Thomson were regarded as chemists, "lie had 
lunched with Rutherford that day and asked him 
if he liked being called a chemist, and Rutherford's 
reply was that if the chemists liked to give that 
name to one who knew no chemistry he did not 
mind. The Royal Society Committee was enor¬ 
mously assisted by Mr. Woolcock in its work, 
although it was jxissible that at first lie rather felt 
a little doubtful as to how far the Royal Society 
Committee was in earnest. The distinction bet ween 
chemistry and idiysics had vanished, and the com¬ 
plete chemist must be a physicist. As a matter of 
fact, the chemi.st must be much more. He must be a 
person trained to reason, doubting all things, ready 
at all times to discuss, ho must have a wide vision 
and a fertile imagination guided and controlled by 
his reason and by his results of experience. He must 
bo apt at experiments and ready to interpret their 
meaning. Such men were needed in industry, 
and if the Society of Chemical Industry and 
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the chemical iiuhistry and the work of pro¬ 
fessional chemists were to flourish, such men must 
1)6 forthcoming, and they would be forthcoming 
so long as the ideas set forth in the Kxhibitiou at 
Wembley imspircd their work. 

Mr. 1). Milne W.tTSON said it wa.s a great jirivilege 
to him to reply to the toast so eloquently pi'oposed 
by Sir Richard Olazebrook. He was very glad to be 
present as an industrialist and as a guest of the 
Society of (hemical Industry of which he hoped soon 
to be a member. The conjunction of siaonce and 
industry exemplified in that dinner showed the ]iro- 
gress that had been made in the last few \ears in 
bringing scientifie chemists and industriaiists to¬ 
gether. He believed the work of tin- Society 
of Chemical Industry wa.s of great inqiortanee. 
He had been immen.scly imjn’csseil with the seiejdilio 
exhibition at Wembley, and speaking as a manufac¬ 
turer he felt that withoiit that .scientific exhibition tln^ 
individual exhibits at Wembley would have, lost a 
great deal of their meaidtig. There had been a \ ery 
great extension of chemical |)lants during the War, but 
in the impoverislusl state of the world now it woidd 
take many years to get the work of all these plants 
absorbed. The hope of the future was that there 
shoidd be closer working between science and indus¬ 
try ; indeed he believed that was the only hoiie, if 
the trade and commerce of this country were to regain 
their former position. 

I’aoif. 0. G. llRNniiHSON .also replying to the toa.st 
•said it wnis significant that the " profession of ehem- 
istry ” should have found a place in the toast list. 
Not many years ago it would have been ludi¬ 
crous to have talked of the profession of chemistry. 
There were at that time many distinguished ehemi.sts 
but no profession as such. The position now' 
w'as entirely tlifferent, and thi.s great change could be 
attributed to at least three factors, two of which were 
more recent, and one more remote. One ofj the more 
recent factors was the Great War. The second factor 
was that wonderful display in the chemical exhibit 
at Wembley, whieh they owed to one man, their 
('hairman that evening. The third and more remote 
factor which had contributed so greatly to tlu^ 
improvement of the chemical profession was the 
(piiet and continuous work of the Institute of Chem¬ 
istry carried on for the last half-century. Rut they 
were not sat-Lslied with the position w'hieh the pro¬ 
fession occupied at the pre.sent moment, and they 
would not be satisfied until chemistry lanked 
at least equal to any other profession in the 
country. 'That .stage, .had not yet been reached, and 
in aftemj)ting to do so, two steps were obvious, 'Tlie 
first was that they must speak with one voice as a 
united profession, and that could only be realised by 
having some central organi.sation with central head- 
(piartm's. 'The .second stej) was equally obvious; 
it was essential to make the g<meral public n'alis)^ 
the part played by ehemkts in the common life. 

Mr. a. Ghaston Chapman, F.R.S., who pioposed 
■'The Society of Chemical Industry,’ saiil that he wel¬ 
comed the opportunity of ottering to the great Society, 
which the Club looked upon as its parent, an expres- 
.sion of its warm and filial regard and to expi'css the 
hojic that the close connexion which had always 


existed between them wo\dd for ever continue. 'The 
Soeiety was one of the great trinity of Chomiciil 
A8.sociationa which rcpresenteil in such an admirable 
manner British chemistry. There was now a greater 
degree of co-operation in the whole of the industry 
and professioti than ever hefoie, and the Chemical 
Industry Club wa.s anxious to help in any way it 
could to develop this co-operation. 

Mr. W. J, C. Wooi.cock saiil the Society of t'hemi- 
eal Industry was flourishing ; its duty was to publish 
.seientilie papers, and there were certain things which 
it could give to its members in return for their 
membership, hut gmierally speaking the mendrers of 
the Soeiety knew that they were sui>porting some 
thing whk'h stood for an ideal and which commer- 
eially (xmlil not he I'cr’kcaied a,s an asset. They knew 
that the Society stood nndway between science and 
imiu.stry. 'They km'w tliat in this eounti’y the.re were 
millions of people w ho ris|uired to be edinaited in the 
value of scieuee to the nation. They knew that they 
were res|)onsihle for proving to every industrialist 
that he could he more ellieicnt, and that in the light 
for niarkets and the nuiitdenanee of British trade 
there W'lis no industry that could not he improved by 
a better npjn'eciation of science and by a higgci' 
influx into the works of the chemist. He was 
delightixl that I’rofcssor Hmiderson had got so near 
and yet did not mention Ghcnnstiy House by name. 
He knew' that that great projr'ct had Profcs.sor 
Henderson's fullest sympathy, and he coidd speak 
with certainty to the same effect for the Ui'csidcnt 
of the Ghcmicid Society, and for Mr. Cha.ston Chap¬ 
man. 'They were not going to hurry the matter, 
but he assured them that if tlien^ w as less talk about 
CheraLstry House at the moment tlu^re was more 
thought and a greater attempt to crystallise ideas at 
the present moment than harl ever existed before. 
'I'hc past year had show n in a remarkable way tlm 
degree of co-operation among learnerl bodies and, 
bettt'r still, among individual .sciences. There was a 
greater degree of co-opciation than had ever existed 
before. Never again could it be asserted that there 
was any difticulty whatcv<'r in getting .scientists to 
work together. It was untrue. It was the easiest 
possible thing in the world. 

Mr. C. S. G.arlani), propo.sing '• 'The Chemical 
Industry Club,” said it was with the grcate.st pleasure 
that he coupled with the toast the name of Mr. Coley, 
because it was to Mr. Coley that the gcncsi.s of the 
(dub belongwl. Ho had worked (extremely hard to 
bring the Club into being, and a few years ago the 
idea that chemists coidd fraternise together was 
appalling. However, the Chemical Industry Club 
had shown what chemists could do in this matter. 

Mr. H. E. Coley, replying to the toast, referred 
to the progrc.s.s of the Club, and claimctl that it had 
ju.stified its existence. His remarks about the 
success of the (Tub were much appreciah'd. 

'The final toast, that of ‘‘'The Guests,” was pro- 
]io.sed by Dr. W. Cui.len, in an amusing speci h. 

Mr. Percy Ashley, in ri'ply, said nothing was 
more important to the country than that i(.s indus¬ 
tries should be so organised that they could .speak 
authoritatively to the Government and to Govern¬ 
ment Departments, and give a clear indication of 




what industry thinks to be its requirements and as 
to the manner in which the State might help. The 
Government and its Departments desired to get at 
the truth ; they wanted to help industry, but industry 
must indieato clearly and unanimously the lines upon 
which help could he given. 


OPENING OF THE RAMSAY LABORATORY 
OF CHEMICAL ENGINEERING 

On November 12 , H.It.H. Piince Arthur of Con¬ 
naught op(mcd the Ramsay Laboratory of Chemical 
EngintHTifig at University College, London, Sir R. 
Robertson, who presided, said in this country tech¬ 
nical chemi.sis were lacking who could transfer a 
laboratory operation to large-scale work. After 
discussing the training, he urged chemical manufac¬ 
turers to afford facilities similar to those provided 
in the United States, where it was a practice to 
take students to works. 

I'rince Arthur of Connaught, in declaring the 
laboratory open, said the ceremony was the final act 
in the provision of a worthy memorial to that great 
man of science. Sir William Ramsay, who, from 1887 
to 1913, held the Chair of Oeneral and Inorganic 
Chemistry at that college. After his death in 1916 a 
large circle of friends and colleagues not only 
in this country but in all jrarts of the world, 
decideil that a fitting memorial should bo raise,. 
to his memory. The appeal was of an international 
character, and met with a ready response from all 
parts of the British Empire and the world. The 
memorial had taken two main forms: (1) The 

foundation of Ramsay Memorial Fellowships in 
Chemical Science, and (2) the foundation of a Ramsay 
Laboratory of Chemical Engineering. The success 
of the lir.st half of the scheme was .shown by the 
fact that the Fellowship Tnists were now administer¬ 
ing 1(1 scholarships Ittdd by carefully-selected 
Fellows from various countrie.s, I’rofessor E. C. 
Williams w'as appointed a year ago to the Ramsay 
Chair of Chemical Engineering, and it was under his 
guidance I hat the laboratories had been reconstructed 
and equipped. He was gratified to learn that, apart 
from th(^ 8u])port gi\'en to the movement by the 
Ramsay Memorial Fund, which handed over a sum 
of t2(),979, the Laboratory of Chemical Engineering 
had enlisted the rea,i;ly and gcnorou.s support of many 
of the great linns of this country which were con 
nected with the chemical industry. A sum of 
appro.ximately £1390 a year for five years had been 
provided in this way. Fiven now further financial 
support was needed if the dc])artraent was to b(' 
enabled to rise to its full possibilities. 

Mr. W. J. U. Woolcock, C.B.E., president of the 
Swiety of Chemical Industry, said the opening of the 
Ramsay Laboratory marked a stop forward. The 
hybrid nature of the chemical engineer had delayed 
immediate recognition, but the new and pioneer 
laboratory was likely to produce- men who would in 
time bo recognised as worthy to rank with memberjai^l^^. 
of both the chemical and engineering profeSsionsT^^?^ ' 
Ho was delighted to find how Prof,?Wuliams laid 
stress on the ability to plan large-jgdlc commercial 


operations, and the laboratory would enable training i 
to l30 given not only in that direction but in the 
designing and operation of chemical plant. A 
number of individuals and firms engaged in chemical 
industry had shown in a practical manner theii 
interest in the work, and he hoped this interest 
would grow. For the complete training of the 
students some works experience was required, but it 
was unusual for manufacturers to admit students to | 
their works. It was done in the newer countries, 1 
and the possibility of doing it should be kept in mind. 


FORTHCOMING EVENTS 

Nov. 2i. Hoyal Soodsty or Arts, John Stroot, Adelphi, 
London, W.0.2, at 8 p.m. “ Modern Colour 
Probfoms," by L. C. Martin. 

Nov. 26. SoeiKTY oir Dyiaui and Colouiusts, Leah Junior 
Brmt-cA, Visit to Messrs. Brothorton and Co. 
Stonrton Tar Works, coiruncneing at 2.30 p.m. 

Nov. 26. Roval MioBoscopjcAr. Society, 20, Hanover 
Sqiiart', 3.ondon, W. 1, at 7.30 p.m.. Joint Meeting 
witli tlio Institution of Stbuotoiiai. Enoinhehs. 
(1) “The Elementary Prinoiplos of Microseopical 
Illumination : Self-Luminous Objects,” by J. E. 
Barnard. (2) ” Application of Microscopy to 
Cement Research,” by II. .1, Deane. 

Nov. 20. Institute op the Ruiibek Indu-stby, Mimchenler 
and Vhtrict Section, the Textile Institute, 10, 
St. Mary’s Parsonage, Manchester, at 7.30 p.m. 
“ ’Treatment of Rubber previous to Vulcanisa¬ 
tion,” by Dr. S. S. Pickles. 

Nov. 26, Society or Cbumicai. Indostbv, Olaagow Section, 
30, Elmbiink Crescent, Glasgow, at 7 p.rn. “The 
Future Prcisficct of a Clean Atmosphere,” by 
cx-Bailie W. Brownliill Smith. 

Nov. 20. Institute of Ciiemi.stby, Leeds Section, 3’hc 
Dnivorsity, Leeds, Annual Meeting. Address by 
I’rof. Cobb.- 

Nov. 20. Institt.-te of Chemistbv, Jiirmingham and Mid- 
land Section, Annual General Meeting and Address 
by Prof. G. 3’. Morgan, F.K.S. 

Nov. 27. Society of Dye ins anii Ooeoubist.s, Midlanels 
Section, Joint Meeting to be bold at Nottingham 
with tho Society of Ciikmicae Induktbv. 
“ Acetate Siik,” l>y G. II. Ellis. 

Nov. 27. ...Institute of Bhp.wino, Yorkshire, ami North 
Kastem Section, Queen’s Hotel, Leeds, “ 1924 
Barleys,” by C. E. Suteliifo and H. M. Oiubb. 

ffov. 28. Univbbsity' of Loniion, King’s College, Strand, 
W.C, 2, at 5.30 p.m. V Seiontilie Method,” by 
Prof. E. W. Mueliride. 

S^ov. 28. Institution of Meciianicav, Enoinkeb.s, .Storey’o 
Gate, London, S.W. I, at 7 p.m. “Centrifugal 
and Rotary Pmniis,” by G. L, Ponsford. 

ifov. 28. Institution of Meciianicai. ENOnrKEBS, York¬ 
shire. Section, Visit to Messrs. Stool, Peech and 
Tozer, Shefliold, followed by paper on “ Tho 
Effect of Repetition Stmsses on Steels,” by Ib-of. 
E. C. Lea. 

29. Society of Dyebs and Colodeists, West Riding 
SttpRoa. "Tho Dyeing Proiiertios of some Azo 
nftifefativca of Tetra Hydro Naphthalene,” by 
Dr. wi.-M. Rowe and V. Tarbctt. 
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ij SUSPENSION OF ENTRANCE FEE 

I As an inducement to Chemists to become members, 
'the Council has resolved that no entrance fee shall 
Jbe paid by members joining the Society in 1925. 

A form' of application for membership was inserted 
|at the end of this Section in the issue of the Journal 
for October 17, and it is hoped that it may bo used 
to introduce a now member for next year. 

BACK NUMBERS OF JOURNAL 

, The General Secretary 'will bo glad to hear from 
Members or Subscribers who have copies of the 
I Journal for January 6, 1923, or January 4, 1924, 
that they are willing to dispose of to the Society. 

MEMBERS ELECTED, November 14,1924 


BIRMINGHAM SECTION 

The first riKKfiiiig "f tlic session was held on 
November 11, ut the Univiisity of Hirminghiiin, 
Prof. G. T. Morgan, I'MIN., tliis yc’ar's cliairman 
of the Section, presiding. Koiii' papiTs on lescaiclica 
from tbo chemical departnient of llic I'nivcrsity 
werc presonti'd:— 

1.—“ Studios in the .Aennapbthcnc. Series. l‘art I. 
4-Aminoacfiiaphtb('no,'’ liy Prof. G. .Morgan and 
H. M. Stnnh^y. lliflierto only one <if (lie foni' 
theoretically po.ssilile aminoacenaplitlienes lias been 
deserihed, namely, o-.aininoneenaphtliene (I) dis¬ 
covered by Qninebe l.SSS, 21, lln.'i). 

4-Aminoa<’enapb(bene (VI) Inis now been oldained 
by the following s.'iii s ,,1' ojienitions : 

Cll.-Cll. ( IP -Cllj 


AfitoiKiH’, Dr. (iGorgo, rt, KcathcfKUino Buildings, Jfigli llul* 
horn, Loudon, VV.O. 1. Kesouroh Clicmbl. 

Biilfhvln, .Toltn W., 211, Now Buckiiiglrnm Stroot. .lloU.lcifK'N- 
Ko;iH, .Hull. Kugiiiffir. 

Bnitlay. T., Charfoni Milh, Saltlcy, Bimviriglinrii. Diif/f.lor. 

Burldoy, KobPH, 1711, BofH'on.l Rond, Rock HVrry, BiikPiil)r.;il. 
(’hoshire. Arialyllcul (.•litoni:*!'. 

<Vxon, Tlioina.s, Mill I,afif', BilHngliuin, Sk>cUloii-oii-'rir‘’. 
(’Iiomiftt. 

I ])<* Hlois, Willioni 11., .‘iTO, (.'itit’oinont’ Avt'mu', 

QnobtHf, (ViuhIh. .Knginoor. 

Dt'no.liitP, .loiiH L., Till' C'asitrH'r Kclltior Alkali Co., Lid.. 2.)/, 
Hnya! Livor Buildings, f.ivvrpool. TJiroftor. 

Ivluai'fL. Pcifivii) TL, Bodwuy Viov*, S(h])1o Hill. Bfi'.tol, 
('liPMiist. 

.rfainpson, Cvril C.. c/o 0. B. Lid.* Low rVltll Briut- Woik.s, 
VVliil.t lode- Woof Is. (lliorloy, J.iuiC!-;. Works ('b<‘iiiist. 

Hfizeloy, Mdwarfl, 7, CfOi'gt' Kliol Roiul. Folcslnll Houd, 
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Cuvciitry. Ciiciniid. 

Kfwcr, MiiiH Donitliy (J., IH. Yoik 'ri-vrcct', laondon, . I- 
Aualyticnl Clicmisl-. 

Holliday,-Major Lionel B.. c/o L. B. Holliday and <‘o-. Lid., 
Df'iglitou, .Huddei>ilif*]d. Aniliuo Dyo .Mfiniittudur*'!'. 
.Lu'k, Williaiu, l‘:l, Willoubank Cn'scout, :i. 

C’iif mist. 

fAirimer, .lames l>.. 117, Queeu Street, .Moutreel, l‘.o,. 
('it'ifiila. Broker. 

Jainl, .lames H-. <!/o Anglo S. American Meat Co., San Marim 
2‘.{e, .Buenos Aires, Argentine. Analy-st. 

Meljtr. m \Vi!linm. 'I'lie LaLoratory. 20, Liivcroekbank Borid. 

Ibdiulmrgli. Knel 'I’eclmoltigist. 

M( f/i^,.lox(i! A. (.:. “ (ialieia,'’ Droliobycz, Poland. Man.-gei'. 
Peak, .Vil'r-rtl Iv, " CreyliUids," Aldeiley Kdge. CJresInre, 
hin'cior. 

|{id.Ml;;.!e. Noel 1) , -I, Wilson Sfi'ei I, .MifUlleslmmgh. .Anelyti- 
eal (.'llelni.sf* 

K..'s. wariie. doel A. H. 'I'., e 'o Btivrii.” Ltd.. US-Uii), Old 
S(.ivf.t, J.midf'n, 1- ('hetnist. 

.llurtvell, .bdin. 2. 'i’lic \ iew. Boiindlmy, Leeds, (e iierai 
Si^erctary. P.rollierton and Co., J,<td. 

Smiilj, J.eonard ]<].. 0, Creeiiway Roml, RedUmd, Rri.sit'l. 
Clieinisi. 

Southall. Reginald B-. e/o Th- Nbilional Oil Rernieri.-s. Ltd.. 

jJiindai'ey, (dam., S. Waks. Works Clioinifd. 

Speiglii, diveob. Moor Hoiise. Rishton, .Lancs. Managing 
Diioctor. 

Staivy. AiOiur Win.. 'I lie Ohrxo Manul'arduring <'o,. I.td,, 
Pori I'V-irv', Victoria, .Austi'alia. ChuJiiitst’. 

Nt(‘rn, Harold d., 17, ('roxlelli Crove. Seftoii Park. Liverpool, 
(.'hfani.'el. 

Wallis, Kenneth. Mb M -ri.-txfon Road, (Iranf ham. Line.s. 
Works Ciioini.s'l.. 

Wilson. Jliirolil, 0, J’'g. iliiu .\vtnue, Unurton, .Wnicheg. r. 
, As,sist iint Choulist. 


VI v U' 

The iiovl derividiie.-, of .")-ainin(iaeelw)ibtben<' 
nitrate in position 4, bid tlie nilroformyl eompnintd 
being tbo most readily hydrolysed is employed in the 
foregoing synthesis. ' The liitrohenzoyl-t aniimKiee- 
naiiiitliene on rediietion givi-s an anhydvo-liase, 
ueenaphtluine-tN : .'i-hen/envidiamine {\ 111). . 1 - 

lodoaeenaphthene on nitration fiirni.sbes two isomeric 
nitro-eomponnd.s, A (m.p. IHh ) and fi (m.ji. hd 
153 ). The less fusible isomeride is ri-iodo-h-nit ."o- 
aeenaphtbene since on rediietion it yields .i-aniiao- 
iieeimphtliene. 't.'he more fusible isomeiidi' i.s still 
under e.viimination. The propertie.s of (he iwo 
aminoaC(‘na]thtiienes were eonfrasted in a table. 

2. '■ Researches on Residual .Allinity and Co¬ 

ordination. Part Will. Interaetions of Tii- 
mefliylstihine and I’latinie, I'latinoiis and Palladons 
Chlorides," liv Prof. C- 'I'- .Morgan and Victor R. 
\'arslcy. ' liy'tbe intenution of trinu tbylstiliine and 
eblorojilatini'e acid in aleobolie solution a porlion of 
the antimony oinnpoiiiid i.s o.vid.ised to irimi-lhvh 
stihine dieldoride and two conrdinallon deiivalives 
of bivalent platinum are obtained : bisinmefby!- 
stibinedieldnroplatinum, [2!fib.\fe,,. PtCbl, a yellow 
snbstauee cirystatlising from organic .solvents : Irlra- 
bi.striiijetliylstibiiieplatinons plal inoi.-liloride | .ISb.Me 
Pf.IPtCI,, irn orange eompoinid insoluble in oryaiiie 
media and converted into the preceding nimiomeiLi' 
derivative, at (it)' or on long expo.sure to light at 
the ordinary len!]ieratnre. Excess of Irie'elbyb 
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stibiiKi converts the foregoing compound slowly into 
tetr.'ildstrimetliylstihineiilntinou.s chloride, [4,SbMe.„ 
l’t]l’t(,'l.,, which is soluble in water, giving with 
ii(|Ueons potassiinn platinochloride a precipitate of 
the orange tetrakistrimethyl.stibineplatinons platino- 
((hloride, thus conlirming the constitution of the 
latter as an analogue of the green salt of Magnus. 
The dichloride reacts with eliloroplntinic acid and 
palladous chloride to furnish respectively tetrakistri- 
methvlstibineplatinous platinichloride and pallado- 
chloride, I tSb.Me.,, l’t|lT('k and |4SbMe:„ I'tll'dtM^. 
Hi.sIriinelhylstibinedichloroiwdladium.liSbMej.PdCkl, 
is obtained from pidladons chloride and triinethyl- 
stibine and when the latter reagent is in excess 
tetrakistrimethylstibinepalkwions chloride, |4SbMe;j, 
l’d|(;l., is produc('d. 

Observations on the Higher Fatty Acids,” 
by G. 'I'. .Morgan and Arthur K. Itowen, 

(i) Till' hiijhi'r .mhiriilal falli/ ar/r/s of (.'acn.o 

Jiultn . object was to invc'stigate the acids of 

cacao butter as a source of eieosanie acid. According 
to T’raidi and (!raf, cacao butter contains the 
saturated fatty acids arachidic, stearic, palmitic 
and lauric, but not theobromic acid, (’niHjjA),, 
which had previously been reported by King/.ett. 
Hehner and .Mitchell obtained pure stearic acid by 
repeated reerystallisation of cacao butter acids 
from .ileohol. Khrenstein and iStuewer (J. jir. 
('hew.. (ii), 105, l!»!)) have recently pointed 

out that arachidic acid from araehis oil is in 
idl probability an Aodoeo.sanic acid, whilst the 
acid in rambutan tallow (from the seeds of Xapheliiim 
hi'pjHteiItw ./.) is the normal eieosanie acid. F(^r 
comparison, pure a-eicosanic acid was prepared 
bj' iiotash fusion of erueic acid (Fit/, Her., 1871, 4, 
444) and a series of mixed melts with pure stearic 
acid worked out. The fatty acid from rambutan 
tallow ((Vylon) was also prepared and its identity 
with H-eieosanie acid contirmed. iUswystallisation of 
the saturated fatty acids of cacao butter from alcohol 
at li.l to (l-.'i per cent, of the original weight resulted 
in the isolation of pure stearic aeid. Heint/ s 
method for the .separation of higher fatty acids 
through the fractional (irecipitatiou of their mag¬ 
nesium salts was practised on the saturated acids 
of cacao butter until thesi' were riHluced to 1-8 per 
cent, of th(( original weight. 'This iinal residue was 
pure .stearic acid. 

(ii) . The. T.rl,lienee, of Biwoleeular (kmrple.ren of 

Ike FiiUi/ .IriV/.s. —The curve obtained liy jilotting 
the melting points of «-eico.sanie acid : stearic acid 
mixtures indicati'S <^videne(( of comiiound formation 
of tile composition 1 mol. jutb : I mol. 

'Tlu^ corresponding stearii^ acid : palmitic aeid curve 
has been worked out with gnait accuracy by d(( 
Viss('r (/hr. Trnv. ('him.. IS'.IS, 1^, 182), who dedmaal 
from his results that mixed crystals ” were formed 
in the vicinity (vf the 50 i>er wnt. mixture. However, 
there appears no foundation for this conclusion and 
the cui've clearly shows evidence of conifxmnd 
formation. .Mblk'r and Shearer {Chew. Soe. Tran.i:., 
192.'J, 123, ;il5(i) have shown that the higher fatty 
acids themselves are bimolecular, w'hich nvsult is 
contirmed by the work of (tamer and Randall 
{Chem. Soc. Trans., 1924, 125, 881). 


GLASGOW SECTION 

The meeting on November 14 was held jointly wdth 
the Glasgow Section of the Institute of Chemistry, 
the Ardeer Chemical Club, and the Glasgow Univer¬ 
sity Alchemists’ Club, at Ardrossan. Mr. Win. 
Rintoul jirosided and on behalf of t he Ardeer Chemicid 
Club, welcomed the visitors from Glasgow. The 
chairman, in introducing the lecturer, said tho meeting 
was unique ; it was the tirst occasion on which a 
paper was to be read at a joint meeting of the Societies 
held at Ardrossan, and it was an experiment w’hich 
he hopial would be repeated. Mr. .1. G. Roberts— 
of Messrs. Shanks, Rarrhead—then delivered a paper, 
entitled “ Chcmicid I’ottery.” 

'The ideal stoneware clay is one which, tempered 
with water, can be kneaded to such a pta.stieity as 
w ill give the greatest oas(' in w'orking and the greatest 
uniformity in structure ; a clay which will not shrink 
unduly on drying and tiring, and that will burn to a 
den.se semi-vitreous body at a moderate temperature, 
w ithout losing its shape. Pot-s made of such material 
are liable to break when .subjected to change,s in 
temperature. Fiieclays can be used to make vessels 
which will withstand sudden change of temperature, 
hut these, on bring, remain porous, thus rendmihg 
necessary the use of a glaze if the finished article is 
used for the .storage of liquids. Common salt is 
used to glaze stoneware jar.s, drain pipes and vessels 
for purely ohemicid ]iurposes, while powdered gidena 
gives the common yellow glazed joint. Jf pin-holes 
and unglazed patches bo present, and th(’ ve,s.sels be 
used for storing liquids and acid, iron compounds 
are dissoh'ed resulting in the contamination of the 
stored liquid. Vessels, espi’cially those of large size, 
whether madi.; from clay bodies, or fused silii.'a, are 
liable to lireak when under strain. 

'The methods adopted in manufacture vary accord¬ 
ing to the size and shape required. 'Those of small 
size and of cinailar form can be |)roduced by the 
potter’s wheel '. those of largi' size are more easily 
made by pressing or building-up with plastic clay : 
while the production of " slip — a mobile suspension 
of clay in water produced by (hdloeculating the clay 
W'ith alkali or silicate of soda and the .subsequent 
casting in plaster of paris moulds, renders the pro¬ 
duction of ve.ssels of uniform shape and thickness 
jossihle. 'The size of ves.sels made by easting is 
imited by the weight of slip (100 gall, of slij) weighs 
idmost oiie ton) used, the dillienity of getting the 
clay to stand up in the mould after renniving tho 
excess of slip, and the cost of moulds. A straight- 
sided ve.ssel, .such as a j>ieric pot, has been cast up 
to a capacity of eighty gfdlons. 

'The greatest dilTiculty in the commercial production 
of chemical pottery lies in the varieties of .shape and 
the comparatively small number of any one type of 
article required. ' Few articles, however, cannot be 
produced provided the initial difficulties in technique 
ai’c overcome. 

I’oroclain may be regarded as the greatest trium|)h 
in the art of pottery. It is a composite body made 
up of quartz, china clay and felsjiar, and is produced 
usually from the mineral ‘‘ pegmatite,” a quartz and 
felspar rock which is comparatively free from iron 
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>’»iiil)oun(l8. Ball clay is sometimes ailtled when 
^/rgo articles are made, to give increased plasticity 

I lid strength to the unfired body. ALinufacture coni- 
liscN mixing, sieving, electro-magnetic separation of 
dll, filtration, wedging or casting, and firing. 

The chemical composition of a particular iiorcelain 
lay easily be found, but the manufacture of such an 
rticle is difficult owing to the obscure cbcmical and 
hy'sical reaction.s. The ehcrnical reactions are not 
llowcd to go to completion, but arc arrested at a 

i iarticiilar stage, and, unlike many other processes, 
he difficulties are to lie found in the unknown chemis- 
ry of ■'inconi|)lete reactions.” The phy.sieal con- 
lition of the ingredients are no less important than 
Ithe chemical composition and variation of the.se, con- 
.Mitioirs leads to disaster. Thus, quartz, for exanqile, 
‘iehaiigc.s its crystalline form when heated and can 
'exist in a melastable form in three distinct forms as 
quartz, cristobalite and tridymite, while each variety 
' lias two modibeations—the alpha and licta forms. 
, All these transformations are accompanied by expan- 
sioii and take place below the melting point. (!lay, 
i again, breaks up below its melting point and when 
, calcined to about IOtK)“n. form.s a new-unidentified 
crystalline substance. At a higher temperature the 
so-( allc(i.sillinianiteis formed. No good heat resi.sting 
porcelain contains unchanged quartz, but always 
eontain.s the needle shaped crystals supjio.sed to be 
.sillimanite, AljfVi.SiOj. 

Malinovszky produced the.se crystals upon the 
large scale, and the process, as developed by W. 
Smith, is known as the carbonised clay proce.ss of 
heating raw clay with coal. 'I’he carbonised clay has 
a high conductivity for heat and posse-sses the impor¬ 
tant property of hanlneB,s. It also re.sults in the 
prodindion of the afore-mentioned cry.stals, and in 
the separation of iron eonipoimd.s. Brown and 
(freig have ri'cenfly reported that fbe eonqiosition 
of flic cry.stals is' :$,\l,(),,. 2 Si 02 so that they arc 
not sillimanite; they suggest tile name “Midlife'' 
as the erysfals were identilk'd in some natural rocks 
from .Mull. Shoulil the technical dillicultic.s of manu- 
faefure be overcome the production of. an excellent 
neutral refractory for temperatures up to lH(»(d C. is 
assured. Jkircclain is thus regarded ns a heterogene¬ 
ous substance, composed of interlacing crystals em¬ 
bedded in a glassy matrix, and the lower the propor¬ 
tion of basic oxides, the more refractory docs the body 
bi'comc. , . 

The properties of special bodies such a.s fused silica, 
alumina, zirconiii. and artificial spinels were also 
commenU'd upon. 

In replying to the discussion, 'Mr, Bobert.s said that 
many of tliif troubles in the manufacture of pottery 
were due to the colloidal nature of the raw materiajs, 
together with tlii^ fact that equilibrium conditions 
were m'ver obtained during the iirocess. When 
sodium chloride wa.s used, the glaze was a .solid 
solution. He agreed that the recent work of Bingham 
and (Irecn on pla-sticity was very valuable but the 
plastometer had not yet been perfected which could 
replace “the potter's thumb.” The process was still 
' an art,” but he looked forward with cagcrncss-to 
the. day when accurate determinations of ])lasticity 
would be possible. 


The lecturer was accorded a hearty vote of thanks, 
and the thanks of the visitors were conveyed to the 
Ardcer Chemical tfub for their hospitality by I’rof. 
Wilson, on behalf of the Cla.sgow' Sections of the 
Society, and Institute of ('hemistry, and by Jfr. Kerr, 
Hon, Secretary of the University .-Vlchemi'sts' ('lull. 


MONTREAL SECTION 

On the occa.sion of the visit of Dr. K. ]’'. Armstrong, 
F.H.S., to Montreal, on October 1-t, he was enter 
tained at an informal dinner at the Kngineers’ Olub, 
The evening was spent ph'iisantly in discussing the 
affairs of the Society, both in Kngland and t’anada. 
It was brought out during the evening that a chemist 
coming from England to ('anaila must lx- prepared 
to finance himself for some comsidcrable time until 
he can work himself from a lowly ])osition into a re¬ 
munerative one. just as grailuatcs of f'anadian 
Uinvcrsities ar(^ obliged to do. Among those present 
were:—^Messrs, J, B. Bell (ehairmnn of section), 
C. E. Bardorf, .1. U. Donald, N. N. Evans, (!, B, 
Hazen, E. W. Horner, B .bdi, (J. Keitland, B. Lc 
Cointc, M. ('. C. .McEis', H. W. Matheson, Dr. B. E. 
Ruttan, C. H. Wardleworth, and W. B. Woodland. 

On October 2t>, the Bursary Comndttee, composed 
of Mr. d, B. Donald, Dr. Biittan, and Prof. P, 
Eecointe, made a report at the opening meeting, sub¬ 
mitting rules and regulations governing the bursary. 
This bursary is for the sum of fifty dollars, which is 
subsi-ribed by the members of the .Montreal Seetion, 
and is no charge on the fumis of the parent Soeiet.ye 
The bur.sary is awarded for the best paper on jmi'c 
ehcmi.stry or chemical engineering written up from 
the practical expei'ienee of iimh'Tgraduates in 
chemical works of various kinds during thi' summer 
\'acat.ion between their third and fourth years at 
college. 

At the meeting which was held subsequently, 
■Mr. .1. A. Di'csscr pleaded for the dex'elopmcnt of in¬ 
dustrial chemistry in Panada. The reason for the 
unfavourable trade balance in the mineral indirstry 
was that Panada was .selling her raw products and 
buying back the manufactui’cil article. A remedy 
for this adverse position would be manufacture on 
a larger scale, particularly in the chemical i)idustry. 
The xvorld looked to the chendst : every unit eon- 
.stituting modern civilisation was the work of the 
chi’ini.st ; and the chemist hchl the world at his 
mercy. 

In the ensuing discu.s.-ion, Mr, .1. B, Donald said 
metallurgy was of .special signilicance to Montreal, 
which was in a mineral district. Mrijor G. P. 
Dunanney said he bclieveil Panada was on the eve 
of a great nuning expansion, ineiilent to thi' profound 
impression imule ui)on the British intellect of the 
potcntialitic.s in this field revealed by the Canadian 
pavilion at W'cmbley ; but it must remain w'ith the 
tcchiucians to blaze the trail. Mr. H. IV. .Matheson 
.spoke briefly of the mining industry and itselTecton 
the ti'iidc balance, and the pos.sibilitica of factories in 
Canada for making pigments. Sir Stopford Brunton 
emphasised the urgency of developing non-metallit- 
industry. This industry was perhaps less .sjxectacular 

o2 
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than goUl mining, yet he believed it more essential as 
a national trade stabiliser. He concluded with a 
•strong plea for the utilisation of Canadian water 
power by Canada, which he warned was in a fair way 
towards monopoly by the great corporations of 
the 11.S.A. Mr. C. S. Bardorf said that raw kioselguhr 
was worth .5 cents a pound, but when worked up as a 
cosmetic it sold at 10 cents an ounce. Mr. A. Ncughorri 
deplored the exportation of raw products instead of 
utilising them to build up industries. The chemists 
w-ere not being utili.scd. 

NOTTINGHAM SECTION 

The third meeting of the ses.sion was held on 
Xovember b, Mr. C. J. tVard, chairman of the 
•section, lU'csiiling. 

.Mr. C. ii. Pickard, A.I.C., read a paper on 
“ Observations on the Talboratory Testing of lOir/.ytne 
Bates.” Mr. Pickard outline<l the various methods 
adoptcil for evaluating enzyme bates, and pointed 
out tliat the lesults obtained depend largity on the 
conditions of the tests, and only when eomparativo 
tests are niad(^ under absolutely identical conditions 
can the results furnish information of value. 

The addition of ammonium chloride, ammonium 
sidjthate or common salt to tin; prote(.ily1ie enzymes 
renders the enzyme ivbout thi'ci! tira<;s as active as 
when te.sted in the abseix’c of these salts. The 
curve of activation by ammonium ehloriile is of the 
same type as the ionic dissociation curve of this 
salt, atid beyond a certain point tuith(;r increase in 
♦he ammonium chloride added j)ioduc('s no eorre- 
spowling increase of activation of the enzynu'. 
In practice the use of largf' (piantiti(!S of ammoniuni 
chloride pr'iduces a too-rapid falling of the skins 
and the enzyme action is thereby inhibited. 

Certain salts of tlu; alkaline earths he^iides acting 
in somi^ instanci's as ” bulfcrs,” ])rodnce smhicn 
changes of enzyme activity by converting inactive 
zymogens into active enzyme,s. This activating 
action of. sa v. the calcium ions varies with thi', origin 
of the pam-reatin tested ; dilicrent bates may 
po.ssc,s:s .lifl'creiit (piantities of inactive zymogens. 
Any niclbod used for the testing of bates must, he 
preeedeil jay (/') a. complete ipialitativm analysis 
for bodies-of physiologic,a I interest ; {/>) complete 
oualitativo analy.sis for organic and inorganic snh- 
stanci,!^,; and (e) careful eon.sidcr,at ion of the inlluenees 
of results on suhscqmmt work. No singh; 

method can h(^ postulated as the be.st. Coneeutra- 
tions usi'd in lahoratory tests imist be analogous 
to tho.se used in bating. The bate .solution should 
seldom e.xeeed I per eeid.. and slionid act on a't least 
two liuiidred times its weight of sid)strate. The 
rel.dive quantity of sub.strate, is .small and lies under 
I lie grain layer, being reached only with dilliculty 
by flic enzyme. 'I'hc liating activities follow the 
linear law and the u.se of slightly increased quantitio.s 
of enzyme (without delimer) incre.ases the velocity 
erf reaeliou. Further increase in the (ptantity of 
enz.yme results iii fbe attack of other eoustituent-s 
of the skin substances siicli as eollagen. The opinion 
that labsratory tests should be carried out on excass 


of substrate assumes that the wTiolo skin and nejt 
merely the elastiu and albuminous contents act as 
substrate. Laboratory methods cannot indicate the 
refinements of bating such as soft, silky grain, 
and “feel” which characterise a correctly bated 
skin. It is concluded that whilst the various Inbora 
tory methods jirovide working information of value, 
such as the control, and standardisation of tliCj 
proteolytic activities of bating materials,^ theiij 
results as criteria of relative bating efficiencies,! 
mu.st be accepted W'ith consider.ahle reserve. 

In the discussion Mr. Law stated that ho w.as of 
the opinion that of the tests put forwani the gelatin 
substrate method was the neare.st approximatiou 
to that operating in a natural skin. Mr. Dunford 
enquired as to the possibility of liquefying glues by 
trypsin or other enzymes, to a definite stage and 
producing a liquid glue without destroying its ad¬ 
hesive power. The chairman asked why tests 
could not bo eanied out on a small scale, identical 
with trade conditions. Dr. Pridcanx enquired 
whether the conversion of an inactive bate into an 
active one by calcium ions was duo to the formation 
of. a sohdilc' complex with calcium salt similar to 
casein in milk resulting in the coriwpouding increase 
in the dispersion of the enzyme. 

fn reply Mr. Phikard stated that glues could bo 
liquefied and the resulting glue retaiued to a lesser 
degree its adhesive properties ; the diminution in 
adhesive power may he due, however, to .such iinjmri- 
ties as fats in the enzyme. Satisfactory tests could 
not he made on small pieces of skin aiul the skins 
them.selves showed considerable variation in character. 
A very marked imwciase in eiv/ymc action is produced 
by very minute amounts of calcium salts and hence 
the increased activity could not ho attributed to 
increased dispersion due to the iweseiieo of soluble 
ealciuni salts. 


SOUTH WALES SECTION 

On November 7 at ihe ’L’eeluueal Oollege, < 

Mr. Donalil Brown, of the Fly Paper W'orks, ( ardill, 
read a paper on papi'r making. Mr. 0. H. Clegg 
was in the. chair. 

The leetnrer dealt very fully with the details of 
tihre treatment from tree to finished produei. the 
theoretical aspect of cellulose hvdration was con¬ 
sidered and also the praetieal diffienUii-s oecurnng 
owing to the, variation of this factor. 1 he problem 
of scientific control was also (lisei.s.sed, and tt was 
pointcrl out that in the paper-making industry, 
as in manv othem, seientifle methods ot control 
wiu-e only siowlv superseding ndc-of-t-lmmb metliods. 
The question ot paper tinting was dealt with, anti 
the dilliculty of securing standard products with 
Fnglish dye,stuffs was iwiintcsl cjiit. The lecture was 
amnly illustrated' by slides and by specimens of 
napew produced by various firoeo.sse». In the 
discussion whicli ensued the }uol)lejns of bleaelmig, 
silica content of grasses, and the use of loading 
materials were discussed at lengtli, and the meetiug 
concluded with a vote of thanks to the lecturer 
foi: his lucid exposition pf the process. 
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h sboElV OF PUBUC ANALYSTS 

I At the inerting licld on November C, Mr. G. Rudd 
Thompson, President, in the chair, the following 
kapers were read 

I \ “ On Certain New Methods for the Estimation of 
iJinall Quantities of Arsenic and its Oceurrcnco 
ii Urine and in Pish,” by H. E. Cox, Ph.T)., M.Sc. 
ifhe methods and results of the Swedish Commission • 
In chronic arsenical poisoning have been carefully 
ijestcsl and the conclusion reached that the nitric 
nd sulphuric acid digestion process describwl by 
dang and Ramberg gives higher and more accurate 
j .esufts than the older wet combustion method 


alcohol vapour entering the dohydrogcnatioii tube 
is controllen by regulation of the boiling. The vapour 
passes through a heated copper spiral, and entering 
the tube at C. is readily dehydrogenated by 
the copiier catalyst, (b) The introduction of the 
preheater prevents liquid entering the tube wdtli 
consequent cracking, (r) Heating of the, air-bath 
is facilitated by employing an ordinary (annbustion 
furnace ; asbestos sheeting maintains the temperature 
uniform. 


BIOCHEMICAL SOCIETY 


i' ^opt(d by the Joint Committee of tho Society of 
,'Public Analysts and the Society of Chemical Indirstry 
Cn 1902. The iodine titration methoel of Bang is 
j )ot reliable, but Bamberg’s bromato method gives 
satisfactory results if the amount of arsenious 
oxide to be estimated is not less than 0-01 mg.; 
below this amount tho Marsh-Bcrzelius process 
following Bamberg’s method of destruction is jire- 
ferable. It is found that normal urine may contain 
I quantities of arsenic which have been thought to 
ibe associated only with chronic arsenical poisoning; 
lamourits present in tho urine of iiersons on known 
'diets varied from (►•() up to 0-58 mg. per litre. Large 
excretion of .arsenic is due to the eating of its/ 
and it is shown that fish, especially plaice, mt.y 
contain arsenic up to 3 parts per million. Tho eating 
of such fish leads to the appearance of quantities 
of arsenic in the urine within twenty-four hours. 


” Estimation of Cadmium in Brass,” by A. 
Etlu't'idge, M.B.E., Ph.l). Tho preliminary eliTtro- 
lytic .scjiaration of copper and lead is effected as 
described by the. author {Avalyst, 1924-, 49, 371). 
The liquid containing cadmium, zinc and other 
metul.s is treated with sulphuretted hydrogi'ti in 
acid solution, sulphides are taken up, preciiiifalcd 
fne.xt ill alkaline .solution, and again treated as before 
in both acid and alkaline solution, and a final acid 
preeijiitation then leaves pure cadmium .sulphide 
which is weighed after conversion into .sul|ihate. 
Tlioiigli the method is tedious, Ihc purity of tlic 
proilucl is cn.sured with great accuracy within 
O-ff.o per cent, cadmium in lirass. 


" 'I'lu' ' Hoybci'g ' Mctliod of Milk and ('ream 
Testing,” by N. C. VV'righf, B.A., and J. Golding, 
D.S.O. The "l-bjyberg” method for determination 
of fat in mill; and cream has Iwen tested under eare- 


fiilly eontrolled conditions against gravimcfric 
cstimatioii.s. For milk testing the method lias been 
found to give lo« and variable results, and to be 
unreliable for routine estimations, partieiilai'ly in 
the hands of unskillcil workers, for whose u.se it is 
chiefly designed. For cream testing, tlie results 
show a greater degree of accuracy, the errors being 
chiefly due to the fact that the cream is measured by 
volume, and not by weight. 


" An Apparatus for the Catalytic llchydrogeiiation 
of Alcohols,” by Slaidey G. Willimott, Ph.l)., B.Se, 
The usual laboratory methods for the preparation of 
aliphatic aldehydes arc shown to bo uusati.sfactory. 
An improved dehydrogenation apparatus is tlescribed, 
the ehief advantages being: (a) The quantity of 


A moeting was held in tlie Physiological Depart¬ 
ment, St. Bartholomew's Hospital, E.C.l, on 
November 10, 1924, when th(' following papers were 
communicated : -- 

” On tho Mier '-estimatiim of Urea in 0-2 o.e. 
of Blood,” by Ga. field 'J’liomas. 0-2 c.e. of blood 
removed from the finger is collected in a caiefullv 
calibrated pipette, and washed into a test tulie with 
aliout 0’5 c.e. of water. 0'03 g. of soya bean meal 
is added, and this is followed by one small drop of 
caprylic alcohol. The tulic is stoppm'cd and placeil 
in a water-bath at 45’—5t)'M', for 20—30 minutes. 
On removal, 0-3 grain anhydrous jKitassium carbonate 
is added and 0-.5 c.c. of a saturated solution of 
potassiunr carbonate, Air freed from ammonia 
is then drawn through the blood into a tube containing 
5 e.e.of N/lfiOHjSOj. After 3timimites the tubes are 
disconnected and 4 c.c. of tlic acid solution is removed, 
and titrated with N/150NaOH,u.siiig a micro Imrcttc 
graduated into 1/100 c.c. and having a cajiillary 
outlet. Each 1/100 c.c. of sulphuric acid neutralised 
by ammonia corresponds to 1 mg. of urea in 100 c.c, 
of blood. A correction of 4 mg. of urea iicr 100 c.c. 
of blood is deducted from the value obtaiiKsl on 
account of the ammonia liberated from the soya 
bean. 

“ The Excretion of .Salicyluric Acid after the 
Ingestion of Sodium Salicylate by tlie Human 
Subject,” by K. Holme.s. .Sodium salicylate was 
taken by the mouth, in single doses of from 2—5g. 
'Die urine was extracted with ether after trcatinent 
by alkaline lead acetate and sulphuretted h}(lrogi'n. 
Crystalline material wa.s obtained by Ibis metiiod. 
which was partly soluble and partly insoluble in 
hot benzol. TJie benzol-soluble (lart was identified 
as salicydic acid, and tlie beii/.ol-iti.solulilc jiortioii 
was identified as salicyluric acid. 57 per cent, 
to 00 per cent, of tlic ether extractalile salicyl appears 
a.s salicyluric acid. This percentage docs not vary 
with the dose over tlic range of dosage investigated. 
The figures were checked by the use of Hiinzlik’s 
dLstillatimi iiietliod, 

“The Effect of Irradiation of the Kiiviroiimeiit 
with LTtra-VioIet Liglit upon the Growth and 
Caleilication of Bats Fed on a Diet Tletieieiit in 
Fat-iSoluble Vitamins,” by E. Margaret Hume and 
H . Henderson .Smith. Bats fed on a diet deficient 
ill fat-soluble vitaniin.s cease to grow normally 
after two or three weeks. Irradiation with ultra¬ 
violet light, within approximately tlie first 90 days 
on deficient diet, causes a tenqiorary ix'suiiijition of 
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iiornial growtli. The ftnthors have previously ])iib- 
lishod a paper sliowiiig that the same eflect can be 
obtained when rats an; k(>pt in glass jars, winch have 
previously been irradiated, and they then ascribed 
(he giowlh-j)r()moting effect to tln^ irradiated air 
present in the jars. Webster and Hill were not able 
to eonlirtn this result, and the authors have since foUTid 
that the growth-pronioling effeid does not occur 
unless sawdust is present in the jars during irradiation. 
Sawdust was present in their prc'vious experiments 
but its possible complicity was completely neglected. 
When sawdust is pre.sent in the jars during irradiation, 
rats grow as well as ones irradiated directly ; when 
it is not present, the growth is similai' to that of 
untreated controls. ('alcilication of the bones is 
found to be directly proportional to the amount 
of growth in such an experiment. 

'■ rile Kffeet of Insulin on Cholestcrolaemia,” 
by O. A. Harrison, [nsiilin removes (be hyper- 
elndesterolaeinia of diabetes mellitus. Xitzescu and 
others have show'n that insulin does not affect the 
blooil cholesterol of normal tlogs. 'I'hc writer was 
unable to inllucnce the hypercholesterolaemia of 
two children by insulin therapy. The timt ease 
(age tl) was suffering from nephrosis, the second 
(age tt) from non-diabetic xanthoma. Both had 
normal blood-sugar l urves and no glycosuria. 'I’hc 
blood-cholesterol in the first varied from ;{47 to 
.■>44 mg. |)er 100 c.e. plasma w ith insulin, and Tt7 
to 570 mg. without insulin, d’hc corresponding 
figures for the seci.md case wei'e 325 - 41)0 with, anil 
444 -.520 without insulin. The xanthoma nodules, 
which were rich in cholesterol, were uninfluenced 
by the insulin (3 weeks treatment). It is concluded 
that so far there is no evidence against the acee])ted 
hypothesis that insulin reduces the hypercholestero¬ 
laemia of diabetes indirectly through its action on 
earhohydrate metabolism. 

The follow ing papers were also read :— 

■' Observations on Glucose and I.s>.vulose Tolerance 
Tests,” by R. L. Mackenzie Wallis. '' The Garbo- 
hydrate Mnzymes of Some Starch-free Monoco¬ 
tyledons,’ by R. 1*1. Chapman. " The Determination 
of the .Molecular IV'eight of (.'asein by Millon's 
Reagent,” by W. H. Hurtley. {a) ” Demonstration 
of tlolour Tests for Cystine ’ ; {!>) ” .An Improved 
■Murexide 1'est,” by W. H. Hurtley. 


POWER DEVELOPMENT IN CANADA 

The Nova Scotia Power Commission has awarded 
contracts for tho hydro electric development, at 
Ruth Falls, on East River, Sheet Harbour. 

An American syndicate propo.ses erecting a large 
cotton mill, at the Grand Discharge, to utilise the 
cheap power ai^ also plentiful supply of cheap labour 
which is available in the district. 

The British Columbia Electric Railway Co. is 
instoiUng a second power plant at Alouettc Lake, 
'fhe-estimated cost is §2,000,000, and 11,000 h.p. 
vvill'^e- deyelpped. 


CORRESPONDENCE 

THE CHEMICAL SOCIETY 

Sir,—B eing fully consciou.s of the very considerable;| 
difficulties of the. position of tho Chemieal Society' 1 
at the present time, and with a genuine de.sire U f 
avoid captious criticism, 1 should like to make a fe\-,j| 
comments on tho subject. J 

It seems to me that members in general musB 
regard their subscription to the Chemical Society asl 
to some extent, philanthropic, for, if one may as.sumi* 
that the first object of the Society is the advancement® 
of Chemical Science by jjublieation of new work ora 
the subject, it follows that many members must bifl 
willing to receive a Journal, the whole contents o|l 
which cannot ho of interest to them. They are i)ro-|| 
hably not w holly of interest e.vim to the most r ersatiUli* 
of the jnirely scientific members. But to jmbli.si... 
the present large output of chemical wojk, the 
Society must economise its funds, and there are .still 
ways in which this might be done. 

(1) At present, money is wasted in printing 
abstracts of papers which have already apyieari'd 
in the .Journal itself, so that certain papers are really 
published twice over, perha])s to the exclusion of 
others. 

(2) The (founeil, in spite of strong reasons to the 
contrary, jmblishes in the Proceedings a long and 
al).solutely u.seless list of titles of papers which have 
been received by the Society. This, besides wasliug 
the Society’s funds, prejudices these papers in two 
different ways, because (a) the process ot publication 
is now so enormously slow that the a])pearanee of a 
title in the Proceedings may easily warn an investi¬ 
gator in some other country, where })ublieation is a 
little more expeditious, to hasten his work and get 
it out while the British paper is undergoing the very 
protracted ordeal previous to publicat ion ; and (/>) 
the Council often attcm])ts to force upon an author 
certain alterations, chemieal or grammati(*al, to 
which the author cannot agree. 'I'he |)apei’ is then 
very gravely prejudiced for publication in any other 
journal. > 

(3) Economy might also be achieved by aboli.shing 
the summaries and conclusions w hich often appear at 
the end of papers. These .summaries at the be.st are 
very misleading, since an author often takes a inueh 
more sanguine view of his work than do other peoiile, 
and its seems absurd to iirint over again at the end 
of a paper what has already been dealt with in full. 
In the current (October) mnnber of thi* .Tournal the 
omission of these summaries would save no le.ss than 
148 lines—more than three pages—which could 
unite easily be better utilised. 

(4) Another economy might be effected b\ dis¬ 
continuing tho issue of thi* abstracts of papei'S which 
are to be read at forthcoming meetings of the Soeiety. 
If funds are sufficient for the purpose, the issue of 
such abstracts is very useful to tho.se who are able 
to attend the meeting and wish to take part in tin* 
discussion. 3'hcy are, how'cver, a mere luxury ; it is 
infinitely more important to spend this money on the 
publication of original work. 

(5) 'faking account of the facts (i.) that London 
members are able to use the Society’s rooms and 
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- attend the meetings of tlie Society, and (ii.) that they 
I have easy access to the library, it seems to me very 
1 reasonable that they should pay a higher subscription 
Uhan provincial members, in just the same way that 
Jtown members usually pay a higher subscriptitin to a 
k'lub than country members. 'I’lie raising of the sub- 
^jhcription of the London members by, say, ;}3 per 
ycent., would, T am sure, not be objected to by them, 
ijalthoiigh, when I made this pro|)OMal at a ('ouncil 
jmeeting some time ago, it was surprising, considering 
; the jiractical nature of the suggestion, bow little 
; 1 'nthu.sinsra it aroused. 

( If, however, the effects of such an incren.s(> and of 
. the economies mentioned abo\'e were still insullieient 
I to enalile the Society to fullil its proper functions, the 
jibest plan is for the I'oumal to face the matter boldly 
jand raise the subscri|itions all round—including, of 
yoourse, the increased rise for London members—to 
i sui'h an e.xtent as would make it possible for the 
Society to carry on its legitimate work. 

But the foregoing suggestions deal merely with 
matters of immediate im))ortanee. If the Couneil 
wishes to popularise tlu^ Society ami gain new 
members rather than lote old ones, some other fun¬ 
damental and much more important refoi'ins must, 
be carried out. 

(1) In a Society whieb is sujiposed to n'preseut the 
chemical interests of the whole country, the domin¬ 
ance of London members is out of all projiortion to 
their numbers, and it is of the utmost importance 
thiit the management of thi; Society shall be jihmed 
a.s soon as po.ssible on a vciy much more' demo- 
eritic basis than it is now'. At present half and, in 
elTeet, more than half—at least of the ordinary 
memliers of the' Council—are drawn from a narrow 
circle close round London, and ' ince it is manifestly 
impossible for proi ineial members to attend Couneil 
meeting as regularly or as easily as those resident in 
the neighbourhood of London,' it is clear that the 
management of th.' Soeie'ty is chiefly in the hands of 

'•no fjondon members who really represent onlv a 
'I minority of the members of the Society. 

in addition, this dominance of London interest is 
greatly favoured by the fact that any alteration of a 
bye-law, even if .approved by the t'ouneil, must he 
passed by a tavo-tliirds majority at a meeting held 
in London in rooms which, at the be.st,teould only 
contain about one-twentieth part of the members rif 
the Society, and under circumstances which would 
make any attentyit on the part of [irovinoial members 
to exert an iulluence on the affairs of the Society 
quite impossible. It would only he fair that the 
number of representatives on the Council for the 
London district, as distinct from other di.striets, 
should he merely in pro|)ortion to the nundier of 
members resident in thesis districts. 

(2) Another matter which .seems to me of con¬ 
siderable importance is the status of the [mblication 
committee. The bye-laws of the Society say nothing 
about a publication committee, and yet the Couneil 
annually appoint a committee to w'hicdi i.s handed 
over a very large share of the business of tbe Society, 
this committee being virtually elected, foi’ the 
reasoirs mentioned above, by the London members of 
the Council, and it is responsible to nobody. In my 


view, the ( ouneil it.self ought to lie the publication 
eoinmittee, and if the Council is not able to undertake 
this vitally important (ask. representatives should 
)e elected for the imrpese, ilini-lh/ bif llit of 

the Socteiij. 

(3) The delay whiidi oeeurs ,it present in the pub¬ 
lication of papers communicated to the Society has 
heeome a .scandal. This is eertaiidy unneee.ssary, 
and i.s merely due to the amazingly inelastic methods' 
which characterise the Society. Kven ]iapers which 
are ajiproved by refeiees and which ultimately ai'pear 
in the dournal, practically in their original form, are 
now taking some live to six months in passing through 
prolonged and entirely useless I'ditorial orileats. 1 
believe that this could, to a very large exti'Ut, be 
remedied; but, although suggestions to improvi' 
matters in this respect have been made, the Couneil 
of the Society seems to be too iiupi'rvious to new 
ideas even to give them a trial. 

It is to be hoped that other members of the Society 
will expres.s their views on these matters. 

T. S. IVvrrmtsoN 

Organic (diemistry Department, 

University of Cilasgow 
Xovember 14, 11124 


THEORY OF SUBSTITUTION IN AROMATIC 
COMPOUNDS 

Sir. During a recent discussion t'/ua,. ond 
lnd.. \i. I0.‘)7j, 1 said that the theory of induced 
polarities .assumed that, when oxygen and nitrogen 
are both present, the htriner is the negative' key- 
atom. Prof. Jjapworth (this viek, p, llOd) disagree's 
with this, also (this vol., |i. Tfili) with a similar state¬ 
ment ])reviously niatle by Prof. Ingold {Trdiin.. 1024, 
125, 03), and ha.st's his obje'ction on a' quotation 
from one of lii.s own papers {Mem. ilaticke.'iler Lil. 
a-nel I’hil. Sor.. 102(1, 64, 111, pi. .3). This. I find, 
rends in the original : ' 'I'lu'se two atoms " (divalent 
oxygen and tervalent nitrogen) "are as a rule, 
much more effeetlve than the halogens, and when 
thi'V are in competition, tin* ittjhienee of the oxvgeu 
usually a|tpears greater than that of nitrogmii.'’- 
(The italics are mine.) Duitc' obviously, this jiara- 
graph merely expresse.s what Prof. L,apwor(h con¬ 
siders to lie (ili.wri'id elfeets and inlliienee i.r.., 
experimental hiets ; it does not deal in any way 
with. poKtiikite/i of tlie Ihenrii, and, tlu'refon', cannot 
he adduced either in stipport or refutation of what 
Prof. Ingold atid 1 have .stated. 

The corresponding )Histulates of the theory can, 
however, be gatheit'd from ))ublieations by J’rof. 
Robinson. Thus (Robinson, Tmnn. Farodaij Sor., 
ISI23, \tx, othi) : ■■ Xow it seems axiomatic that 
the molt' perfect or stable oett't.s will retain their 
electrons more tirmly thai\ neighbouring systems in 
which the stability factor (joes not operatt' so 
advantageously. Relative high octet .stability is, 
therefore, synonymous with relative electronegativity. 
As a r<.)ugh guide it was sugge.stt'd that the le.ss the 
electrons are re.straiiu'd, for example, by functioning 
as eovalency t'teetrons, tlu' more .stable an' the 
octets.” Further (Kennaek and Robinson. Tra)m.. 
1!I22,121,43.5, note, and 43(1) : " 'The relative normal 
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instability of the free electrons of the nitrogen atom 
accounts for the facility with which it enters into 
conjugated systems.” ” Ammonium salts will be 
more readily fornnsl and more stable than oxonium 
salts.” '■ The stability of free electrons in an 
octet a])i)<'ars to bo the greater the larger their 
number, the extreme ease being represented by the 
chlorine ion." ” Thi^ tendem-y to form an octet is 
the greater the more nearly it is formed.” 

Now', when we eom])are competing tervalent nitro¬ 
gen, divaU'nt oxygen and fluorine, we find for the 
number of fr(>e (dectrons, the relative pre-formation 
of the octet, and also for the absence of ’ restraint ” 
of the electrons through absence of “ eovalenoy 
bonds,” the .seouence : - 

N'-TCXh' 

-Accordingly, for the ” relative stability "of the fre^ 
electrons, the relative ” tendency to form an octet, 
and the relative electro-negativity, that is the 
relntiv(' jinstulakd tendency to function as a key 
atom when competing, ue olitain the sefpience ;— 
N<()<1'’, always. 

If, actually, this ]»ostulate is fullillod only ” usually ” 
as between nitrogen and oxygen, and ” as a rule ” 
not at alt bet ween halogen and the other two, this 
proves, n()t so inucli that the critics of the theory 
of induced polarities are ignorant with regard to 
it. as that the theory ils(df is, to say the least, useless. 

I’rof. Lapworth, finally, asserts, without addmung 
the slightest proof, that my own theory of aromatic 
substitution is untenable. Well, I neither hold a 
brief for my theory, nor am I ]iledgisl to it as an 
article of faith, nor do I regard it in tin; light of a 
patent medicine which 1 must persuade others 
to swallow, and f am, therefore, in a irosition to make 
a sporting ofhu’: My aromatic substitution theory 
and the theory of induced polarities shall, reapectiv('ly 
be abandoned, the formei- when the first, and the 
latter w'hen tlie fire liuiidrrdlh well-autliontieated 
fact ch'arly lunning counter to its postulates wall 
have been |a)itited out -and remained unanswered. 

Fleet, Hampshire B. F[.Chs('HHIM 


PERSONAL AND OTHER ITEMS 

The session of 1024 2d has oiioncd in the Hono\its 
School of ('tumd.stry at the_Lhiix ersity of Birmingham 
with an attetulance of thirty-two students. In the 
Research School of Chemistry there, are now twenty- 
eight post-graduate research viorkci's, an un]rrec(!- 
dented number in this department of the University. 
A Salter Resciireh Fellowship, tenable at the Univer¬ 
sity, has been aw arded to V. K. Varsley, B.Sc., by the 
SalU'i's’ Institute of lndu.strial Chemistry. A Lord 
Kitchener Memorial Scholai'ship has been extended 
to A. E. Rawson, B-Sc., for research in chemistry and 
chemical bacteriolo^'. A Priestley Scholarship for 
chenrieal researdihaS been granted to A. F. Chrismun, 
B.Sc. 

The Listitute of Physics has elected the following 
corpQt^ifc-hiembr^rs : Fellows—L. F. Bates, J. H. 
FieldMj&J. Hughes, Associates—D. Gunnaiya, A. 
Subial^^miain. 


The Perkin Medal for 1924 has been arfrarded to 
Dr. H. K. Moore, chief chemist and chemical engineer 
for tire Brown Co., and the inventor of the Moore 
and Allen electrolytic cell for the production of 
chlorine and caustic soda. 

We are glad to learn that Prof. J. W. Hinchley,; 
who recently underwent an operation for appendicitis' 
is making satisfactory progress. Prof. Hinchley has 
long been a tireless supporter of the Society oi 
Chemical Industry and of ita Chemical Engineering 
Group, and also took a leading part in the formation 
of the Institution of Chemical Engineers. All will( 
join in wishes for his speedy recovery. 

We understand that Prof. Liveing is making a 
satisfactory recovery from his recent accident at 
Cambridge. j 

At a meeting of the Council of the Birmingham^ 
University, the following appointments wen; made ;— 
S. H. Edgar, B.Sc., and A. W, Binns, B.Sc., to be 
Teaching Scholars in tins Dejmrtments of Chemistry 
and Electrical Engin(.«ring re^wctively, for the 
session 1924-25. F. J. Baton, M.Sc., to be Student 
Demon.strator in the Department of the Bio-Chemis¬ 
try of Fermentation for the .session 1924-25. 

The “ Smithclls Fund” 

Owing to the generous support which has been 
received, the fund raised through the University of 
Leeds, with the object of signali.sing the distin¬ 
guished .services of Prof. Arthur Smithells, npw 
totals £2402, of which £1137 was sidj.scribcd by the 
gas industry. The commission to paint a portrait 
of Prof. Smithells, for presentation to the University, 
wa.s placed with Mr, .Fiddes Watt, R.A., and when 
this and other expenses have Ix^en nut, a sum will 
be available for establishing, in the name of Prof. 
Smithells and on his advice, a scholarship of approxi¬ 
mately £109 per annum within the University. The 
presentation of the* portrait to the Uinver.sity will be 
made in the Great Hall, at 5 p.m., on November 25, 
when T’rof. Smithells and the artist, Mr. Fiddes 
Watt, are cx})ected to be present. All sid)soriber.s to 
the fund and the naiders of this ,fournal will be 
welcome at the meeting. 

Pulp and Paper In Canada 

The Skecna Lumber Co., Ltrl., fmanced by a 
syndicate of Minneapolis, U.S.A., capitalists, has 
acquired the Klean/.a Co., Ltd,, at Usk, Northern 
British Columbia, including its extensive forest 
limits and mineral claims, and proposes to erect a 
pulp and paper mill on the property. 

Copper In Canada 

The total pi’odiiction of copper in Canada during 
1923 was 86,881,537 lb.,or more than double that of 
1922 (42,879,8181b.). The copper refinery of the 
Consolidated Mining and Smelting Co., at Trail, 
B.C., was idle throughout the entire year. 

The production of metals of the platinum group 
for the year 1923, in Canada, was as follows :— 
Platinum, 1217 oz. (§141,826); palladium, 1732 oz. 
(§138,560); rhodium and iridium, 304 oz. (§45,000). 
They were derived almost wholly from the nickel 
ores of Sudbury district. 
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^ Celotex Factory In Qimnsland 
V American interests have decided to establisli a 
I “ celotex ” factory in Queensland, to cost £300,000, 
(Which will probably be the first of several plants 
make building material trom sugar-cane refuse. 
iiThe owners will buy sugar-cane waste from the 
jaills at a price between TSs. and 20s. a ton, which 
t is thought will compensate the mill for its loss 
|i IS fuel. The Premier of Queensland has invited 
,'OTe principals of Messrs. Dahlberg and Hutchinson, 
dthe lepresentetives of the American owners of the 
1 patent rights for celotex, to send representatives to 
1 Queensland to inspect sites in which the Government 
,'iwill give assistance. 

) Flax-growing in the United Kingdom 

L The Board of Trade has appointed a Committee to 
^ onsider and report on what steps can bo taken to 
bring about the growing of flax seed and flax in the 
United Kingdom on a commercial scale. The mem¬ 
bers of the Committee are:—Sir Frank Warner, 
K.B.B. (Chairman); Mr. W. Norman Boase, C.B.E.; 
Mr. J. G. Crawford; Sir A. D. HaU, P.R.S.; Mr. A. L. 
Hetherington ; Sir T. H. Middleton, K.B.E., C.B., 
l LL.D.; and Mr. H. Mead Taylor, C.B.; together 
With a representative, to be appointed later, of the 
Ministry of Commerce of Northern Ireland. Com¬ 
munications should be addressed to the Secretary of 
the Committee, Capt. S. E. J. Brady, Board of Trade, 
Great George Street, London, S.W. 1. 

Humidity in Uotton Cloth Factories 
The Home .Secretary has appointed a committee 
to consider and report whether any, and if so what, 
modifications of tlic existing statutory regulations 
governing the u.se of artifioial humidity in cotton cloth 
factories are desiralile and practicable. The mem Iters 
of tho committee .ire : J. dack.son, 0.B.E. (clinirinaii), 
L. Bates, .f. Cross. J)r. A. W. Croasley, C.M.G., 
C.B.E., F.R.S., G. Green, Dr. L. Erskine Hill, M.B., 
F.R.S., J. Hindle, H. Roberts, F. Seari.sliriek, ('. 
Spwtk, d. Stuttard and J). R, WiLson. 'The .secretary 
of tlio eoinmittee is Mr. 'T. P. '1,'hrelkeld, of 72, Bridge 
Street, Manehe.stor, to whom any eorrespondeneo 
should lie tifidressed. 

Beet-Sugar Industry 

Spalding, in the Fens, has been selected as tlie 
site of a new- beyt-sugar factory to bo built at a cost 
of £30t>,(X)0 by ilie Anglo-Seottish Sugar Beet Cor¬ 
poration, Ltd. 'The Penlund soil is admirably suited 
for the cultivation of beet. 

Synthetic Ammonia in France 

At the State Powder Factory at 'Toulouse, a plant 
for the synthesis of ammonia by the Haber process is 
being erected and tlie French Government is negotia¬ 
ting with tho Socitdii des Produits Chimkpies d'Alais 
for the erection in the same f.actory of a plant to 
produce 120 metric tons a day by tho Casale process. 
The Socidte de la (irande-Paroisso, however, 
has instituted proceedings to contest the validity <if 
the Casale patents and it is believed that the Societd 
des Produits Chimiques d’Alais intends to proceed 
against the former company. 
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Mineral Output In Tasmania, 192.? 

The aggregate value of minerals raised during tile 
year was £1,219,,'-)4ti, lieing an increase of £206,041 
as compared with ]tt22. Tlie principle decreases 
were in carbide, £70,789, silver, £37,09.8; and 
osmiridium, £1,5,870. 'I’he following are the amounts 
of the various minerals produced in 1923:--Gold, 
3,684.124 oz. ; o.siniridiuni, 673.423 m. ; silver, 
638,601'61 oz. ; lead, 4,784.057 t. ; copper, 6(l(i4-7 t.; 
tin, 1160-39 t. ; coal, (10,718 t. ; wolfram, 96,86 t. ; 
shale, 1101 t. ; iron pyrites, 11,882 t. ; carbide, 
3236 t. ; and limestone, 100,113 t. 

The Ph.D. Degree In Australia 

The University of Melboiinio is discu.ssing a pro¬ 
posal to establish tlie degree of the Ph.D. in order 
to encourage higher studies and research. In Mel¬ 
bourne the encouragement of research has been 
mainly dependent u]X)n a grant of £2000 a year from 
the State Treasury. This grant was discontinued 
during the war, and it was not restored until tlie 
University Act was passed. Tlie great inllux of 
undergraduates which follow ed after the war niatlo 
it impossible to give any attention to researcli. The 
need for students who tiave been trained in methods 
of research has inerea.sed, liowcvcr, in Australia, 
just as it lias in other countries, and many of the 
manufacturing industries will require for their 
direction, technologists eapablc of liolding their own 
with the highly trained technologists of competing 
countries. In order to meet the criticisms that 
“ a chea|) doctorate ” wa.s being set up, tlie require¬ 
ments of the proposed degree arc to bo “ more 
exacting than those of most of the English Univer¬ 
sities,” and the standard jircscribed is in fact so 
high that none but a very able student could expect 
to attain to it. 

BRITISH INDIA 

.Second Sugarcane Forecast, 1924-25 

From reports received fimn iirot inee.s am! stales 
w'liieli contain oil an average 93 per eenl. of tlie total 
area under .sugarcano in India, tlie area i,s estimated to 
amount to 2,fK)0,0ll0 acres, compared with 2,787,600 
aeri's at the same time last year, or a decrease of 7 
per cent, t 'onditions liave not been ipiile favourable, 
iiut the eroj) is on the wliole reported to be fair. 

First Groundnut Forecast, 1924-25 

Matlras, Burma and Bombay, wliieli eoinprise 8!) 
per cent, of the total area under gronndiiul in India, 
riqiort tin' lofal area sown to lie 2,103,000 acres 
(1,087,000 acres in 1923-24). Weather conditions 
have been favourable and Hie condition of Hie crop 
is reiiorted to be good. 

Second Forecast, Sesamum Crop, 1924-25 

'I’hc total area so far reiiorted for tlie present 
season is 3,205,000 aci'es, as against 3.010,000 acres 
this time last year, an increase of (i ]:er cent. Tlie 
present condition ami iifospeets of Hie crop arc fairly 
good. 
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REVIEW 

Standard Methods of Testing Petroleum and 
ITS Products. Pp. x+KK), R^-port published 
by the Institution of Petroleum Technologists. 
London ; W. Speaight and Sons, Ltd., 1924. 
Price Os. 

No one who is technically as.sociated with the 
petroleum industry coulil f.iil to apyireciato the work 
carried out by the Committeo of the Institution of 
Petroleum 'I'echnologists in their attempt to stand¬ 
ardise the methods of testing. 

No one could underv'alue the importance of 
standardisation of tests. The Committee, which was 
responsible for collecting, comparing and evolving 
the tests as contained in this volume, was composed 
of gentlemen of such standing and high attainments 
in the petroleum industry that the recommended 
methods of testing are bound to ho adopted by all 
interested in the trade. 

If it were not for the fact that, for instance, the 
distillation test was to be made standard, one might 
conceivably have some objections as to the some¬ 
what un.scicntilio tolerances allowed, both in tem- 
peraturo and in percentages of fli,stillato taken off, 
also as to the method of obtaining the initial boiling 
point of a liquid like petrol, but as long as everyone 
in the industry carries out the tests by the same 
standard method it will, presumably, enable the 
purchaser to cmnparc the value.s of various petrols 
without any back thoughts as to variation of tests. 
On the corrosion test (I.P.T. Serial Dc.signation— 
<jr. 32), one notes that the Committee of the Institu¬ 
tion of Petroleum Technologists was only concerned 
with a.sccrtaining the tlcgree of corrosion if the 
ga.soleno contains dissolved elementary sulphur or 
corrosive .sulphur compounds. Since, however, con¬ 
siderable quantities of gasoline on the English 
market contain chlorine eomjjounds with a deleterious 
effect on steel and iron, the copper dish test would 
not give the same results, and it would bo interesting 
if the Institution of Petroleum Teolmologi.sts’ Stan¬ 
dardisation Committee worked out a method for 
testing both the percentage of chlorine present and 
the effect on iron and steel. 

N. A. Anfilogoff 


COMPANY NEWS 

CASSEL CYANIDE CO., LTD. 

A final dividend of 9(1. |)er share has iieen recom- 
meiided by the director,s of this company, making, 
with the interim dividend paid in .fune last, Is. per 
share for the year, less tax, payable on llecemhcr 11. 

LIVERPOOL NITRATE CO., LTD. 

'I'he annual rejaut for the year to .fune 30, 1924, 
shows a gross profit of 1188,23”), an increa.se of 
t.Id.OdS. The net profit was 1108,107, after pro¬ 
viding for all chaiges, including stoppage and re¬ 
opening expanses of C17,342, repains and renewals 
£0017, and ^1,812 eonqien.sation to the nitrate 
pool. .\ finaJliwividend of 3.s, jier share is proposed, 
making 22.1 n^ cent, on an issued capital (jf .£35<>,(M)0, 
comparcejam. 1.7 per cent, on £292,275, leaving, 


after writing off properties £24,283, and placing 
£24,669 to reserve, a lialance of £16,704 to go forward, 
against £18,529 brought in. Tho reserve now 
amounts to £1.50,000, and the share premium reserve 
is £98,637. 


REPORTS 

Kepoh'I’ of H..M. Et.egtrcial Inspe(;tor oi' Minf,.'- 
FOR THE Year 1923. Mines Thqjartmcnt. Pp. 
21. H.M. Stationery Ollleo, 1924. ' Prke (id. 

The Report, gives a summarised description of tlie 
fatal accidents to whicli the use of electricity \\;is a| 
direct or a contributing cause, that occurred during 
the year ending December 31, 1923. It al.so inchide.sj 
certain comments upon the non-fatal eleetrieali 
accidents and dangerou.s occurrences covering thq 
same period of which information lias been received 
The following summary, from the anniuil return.s, 
shows the po.sition as comimri'd witli the [ireeeding 


year as to the use of electricity at all 
the Coal Mines Act, 1911 : 

1!»22 

mines uihUt 

Nuiuhor of miuoti at Mork 

2,911 

2dH>2 

NumlxM’ of mines nsni|i t'loct ricily 

l.ooT 

l,o9H 

H.l\ motors in uso above jiround 

002,148 


JT.l*. motors in iiso below rtjqumd 

tiS8,02b 

7o:k 1 ;is 

'I’otal . . 

1,240.1 74 

!.:ui4.74:> 


During the year 1923, there were 14 fatal aecideiits, 
cau.sing the loss of 1.5 lives, fwo of which oeeurred 
above and 12 below ground. 


Tmiiii Annual Rkpokt of the Secretary for 
Mines for the Year hndi.xg Decemiser 31, 
1923, and the Annual JtEroET of H..Vf, 
Chief Inspector of Mines for the .sA.vfE 
Pebtov) with a Statistical AppF.Nnfx to 
BOTH Kf'.ports. Mines Department. P]i. 195. 
tl.M. Stationery Dllice, 1924. Price 6s. (id. 

This report, which marks the comjilelion of the 
third year of tlie existikice of the Jfines Department, 
contains in addition to the report, of the Chief 
Inspector of Mines, a review of matters outside his 
province. Part I is devoted to a review of the coal¬ 
mining industry during 1923, and of the ojieratioii 
of the National Wages Agreement; and colliery 
developments, legislation, including the Mines 
(Working Facilities and Support) Act, 1923, ami the 
Royal Commission on .Mining Subsidence, are also 
dealt with. The mines working under the Coal Mines 
Acts ill (treat Britain numh(>red 2992 and there were 
3(i9 miiK's working under the iretalliferoii.s Alines 
Regnlaticm Acts, and 5431 quarries working imdei’ 
the (Jiiarries Act, 1894. M'orkers employed at all 
mines in (Jreat Britain and tho Isle of Alan during 
1923 numbered 1,236,18.5, and in addition 74,438 
were employed at quarries under the Quarrio.s ,\ct. 
Of the persons employed at mines, 988,892 worked 
underground and 247,293 above ground. The numbers 
of persons killed and injured in accidents wa.s 1387 
ami 218,891 respectively, the former being 227 more 
and the latter 28,642 more than in 1922, including 
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li'oii on^ and ironsUmr. . 

Tin oiH, dn-ssi'd (Bla<-k Tin) 
. U'ad (*n‘, <lix>ssod 
Zinc (iiv, dressed 
•'runirsk'ii ore, dressod . . 
ITanitjin ore 
CopjMT prooif)itale 
Manganese or{ .. 

<.1iroini1o 


Mlii‘ r<tls fur cl(vinlnil mu! olllni 
indu.slric.H ; 

Ars('ni<! (vvdiite) an<l arsenic 
•'^oot 

Arsenical pyriles 
I I'oi) pyrites . . 

Hog on* 

Ot lire, umlK-r, <‘le. .. 

Salt' 

Marytes and widieriie : 

(rt) Not ground 
{!>) Ground 

Gidcstino (Stronliinn Snl- 
' plmlc) 

‘)s»nri 

t. I ela\-. 

\fi\ lay . 

IViltoi's' clay . . 

('hina stone . , 

Ti'lspar 
Kelsito 
t’alespar 
Alum shale 
S(aij)stonc 

det.. 

Oil shfiln . 

I’ef rolevnu 

Xattiral gas . . 

.UdoTO/.S' used ill. l/i/ilniii (IH-'I 
■'<U vl }/uikiiu/ itiul otiii r .^^lnr|t. 
111.1/ firoccssr.f : 

Fluorspar 

< lanisk'f (including silica loek, 

silica st<iiie and silica saml 
used as rc'fracforics) 
-Moulding aial j>ig-l«‘d saial. . 
Fireclay . 

Mlm rttls for huildiiu/ mu! roml- 
mukiiuj iDi'l for nil othi r 
/lurpo.sr.'i : 
laincstoiie 
(‘ludk . . 

Sandsknje 
Slate . . 

(.‘lay and shale 
('hert. flint, etc, 

< tT'a\(d ami sand 
IgncoliH rocks 
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'i'OIlH 

I’OIJ-'X 


. . 24‘.».(iU(i,M;4 

H>..S7r..21l 

i>.K:k)..j07 

l,7(i»» 

(k)0 

12T!Mt 

11.079 

2J24 

1,020 

•4 

4 

• • .) 

:ui:i 


107 

2.021 

2 .’.o 

a4(J 

.79.7 

im 

1922 

'rim8 

Tons 


I.IIO.'i 

97S 

729 . . 

2.74 

0.9OH . . 

.7,009 

1 7,Him . . 

22.1.S9 

ln, 2 t>:i .. 

9.o:;(» 

1.970.790 

1.871.297 

J.7,402 .. 

17.072 

28.09.7 . . 

22.277 

O.lUO . . 

1.71 1 

aiT.iiTij ,. 

2-77,400 

72n.r,:i:i .. 

000,821 

1S,27(I 

I2.9S4 

210.44.7 .. 

I00..2.77 

.. 

28.921 

:),24ii ,, 

820 

28.1.7.7 .. 

.71.77.7 

9,oh:{ . . 

0.4.72 

4.8.79 .. 

2.487 

IHO .. 

.70 

ll>. 

120 

TdUS 

2,8(U).o;m ., 

2.002.990 

120 .. 

12.7 

('ll. fi. 

< 2). fl. 

Inn.onn 

Ino.noo 


d.'oiis 'I’ons 

HhoMi .. 


■791.248 .. 

279.882 

l2o.m».7 

19.7.24.7 

120.210 .. 

I.s24.2(tl 



9.418.078 

:t,.'')!)S,:la 4 . 

2.024.448 

l!, 282 ,«.'iS . 

2.1 W».20l 

2(>.->,l47 . 

221.410 

s,r>no,7:i(i 

0. L07.71.7 

H7,J2.'i . 

.74.1.71 

2..-.17,:i.-i4 . 

2,0.)8..729 

(i,747,u4ii 

.7,927.904 


.Tlu' avfi'iigo comnicrcial pithciid price of 

iill coal in 1023 wa.s lOs. OJrl. per ton. or about Is. 
per ton more than in 1022, and the average declared 
vnbio of coal exported for the year was 2.'>s. 2d. 
per ton f.o.b,, or 2s. 7d. more than in 1022. 'I'lie 
total quantity of coal .shipped abroad was 78 million 


ton.s, and of coke 4 million 1., greatly exceeding the 
quantities exported during the previous year. The 
(toal available for <'onKijiiiption in (Jreat ifritain 
was 1()8'|' inillion 1., inehidiog 23] million t. used 
at the mines or supplieil to tin* miners, hid not 
including coal ii.sed in making coke and patent fuel 
subsequently exported. The oidput of coal was 
27(i,(MI0,(10(l't. {24!l,()(l(>,H(il 1. in 1022). With the 
exception of holiday periods ami the period from 
the end of June to the middle of Seplemher, the 
weekly output of coal never fell lielow o,] million I. : 
in one week in April, it rose to 5,82o,(i(ld t. and in 
one week in Deeeinher, to r),0o<i,(KK) t. 

Iron. .The output of pig iron was 7.44(t,,’>(l(i t., 

from an av'erage of 203 furnaces in blast eompari'd 
with 4,1K)2,3(10 t. in 1022. with an average of 132 
I'urmiees, and 10,200,300 t. with 3.38 furnaces in 1013. 
During the lirst six months 43‘.l,070 t, was ex|)orted, 
hilt during the latter half of the year exports fell 
to 28(>,1.')0 t., the total for the year being 72.'i,82l> t. 
(e.vehidiiig ferro-alloys). In li)22 the eorres]ionding 
figure was 051,070 t., and for 1013, 045,202 t. Tlie 
■steel output for the year was S,48l ,8IKt 1., an increase 
of 44 per eent. on that for U)22. The nuniher 
of jiersoiis employed in the mining ami (|uarryiiig 
of iron ore and ironstone at the end of each quarter 
of tlu' year 1023 . as 15.775. 10,200, 15,488 and 
15,413. ' 

V'jVi.- 'riie prodiietioii of dre.s.sed tin ore ('’black 
till 'q for the four iiiiartcrs of the year showed a 
progre.ssive increase, lieiiig 175 t., 330 t., 527 t., 
and 727,1 respectively, or a total for the wholi' 
year ot .(iO t. « 

[.cud. —Of some t. nty mines in operation during 
tlie year, .six ])rodneed 82 per cent, of the total 
output of dres.sod lead ore, which was 12,400 t. 

/im;.- -'I'lie produetioii of ziiie ore (45 per eciil, 
metal) remained smidi in 1023, amoimtiug to only 
2124 t. Although tliis was an increase of 31 per 
cent, on the output of 1022, it was only 12-28 per 
(M'lit. of the production of 1013. 

MiiieraU vfied ut the Chcimnd and .illiid lndiislri(..i 
showed almo.st without I'xeeption an improvement 
in production. The total amount of white arsenic 
and arsenic soot was Itid5 t., and of barytes 43,407 f. 
The outjiiit of oil .shale in ltl23 eonliiiiied to improve, 
the tonnage ri.siiig by 10 per eent. to 2,8(i(t,t)33 t. 

Minf'ral,<i ii.ml for iron niid .vtcr/ iniddni/ and olhrr 
sinillinij processrii.— 'i'hi' returns under the head of 
limestone and doloiiiife .show that of 11,431,552 t., 
3,401,0()4 t. or 30 pi'r eeiil. ncre used for fluxing 
purposes and 372,700 t. or 3-3 per eent. for refraetorv 
piir]ioses. The export of Hiiorspar remained active. 

Part III of the Report deals with health and 
safety in the mining and quarrying indn.stries, and 
Part I\' with the washing and drying aecomiiioilalioii 
at mines. 


A decree has been passed at (Ixtoril I'niversity to 
inake a grant of CttXMi towards the expense of erecting 
a Idoek of huildings between the departments of 
physiology and bio-ehemistry, to act as a li'ctnre room, 
iibrarj' and workshoj) for hofli of these deiiartment.s. 
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MARKET REPORT 

This Market Report ts oooapiied from special informatuMi 
woeived from the Manufacturers concerned. 

UfUMs othem^ise stated the prices quoted below oover fair 
quantities net and naked at sellers'* works, 

QENERAL HEAVY CHEMICALS 
Acetic Aoidf 40% tech. .. £23 10s. per ton. 

Aoid» Boric, Commercial— 

Gr^t. .. £45 per ton. 

Powder.. .. .. £47 per ton. 

Acid Hydrochloric .. 3 b. 9d.—6 s. per carboy d/d.» 

according to purity, sfoength 
and locality. 

Acid Nitric 80'» aV. .. £21 10s.~£27 per ton makers’ 
works, according to district 
and quality. 

Acid Sulphurto .. .. Average National prices f.o.r. 

makers* works, with slight varia¬ 
tions up and down owing to 
local considerationa : 140® Tw., 
Crude Acid, 65a. per ton. 168* 
Tw., Arsenical, £5 lOs. per ton. 
168® Tw., Non-arsenical, £6 15 b. 
per ton. 

Ammonia Alkali.. .. £6 16a. per ton, f.o.r. Special 

terms for contracts. 

Bleaching Powder .. Spot £11 d/d.; Contract £10 d/d. 
4 ton lots. 

Bisulphite of hiirie .. £7 lOs. i)cr ton, pac^kages extra. 
Borax, Oommerciat— 

Crystal., ,, ,, £26 per ton. 

Powder.£26 per ton. 

(Packed in 2-owt. bags, carriage 
paid any station in Great 
Britain.) 

Calcium Chloride ., £5 178. 6d. per ton d/d. 

3ppper Sulphate .. .. £26 per ton. 

Idethylated Spirit 64 o.p.— 

Industrial .. .. 2s, 7d.—2s. lid. per gallon, accord¬ 

ing to quantity. 

IVlineraliscd ., ., 3s. 8d.-—4a. per gallon, according 

to quantity. 

!fiokel Sulphate .. ,, 7 £38 per ton d/d. Normal busi* 

Nickel Aiiuuon. Sulphate ) ness. 

Potash Caustic .. .. £30^—£33 per ton. 

Potass. Bichromate ,. 5.^d. per lb. 

Potass. Chlorate.. .. 3d.—4d. per Ib. 

ialammoniao .. .. £32 per ton d/d. 

fait Cake.. .. .. £3 10s. per ton d/d. 

loda Caustic, solid .. Spot lota: delivered. £16178.6d. to 

£19 78. 6d. per ton, CKscording to 
strength. 20s. leas for contracts, 
loda Crystals .. ., £6 6s.—£6 lOs. per ton ex railway 

depots or porta. 

Jod. Acetate 97/98% .. £24i)orton. 
k>d. Bicarbonate .. £10 lOs. per ton, carr. paid, 
lod. Bichromate.. .. 4Jd.perlb. 

lod. Bisulphite Powder 

60/62%.. .. .. £17—£18 per ton, according to 

quantity, f.o.b., l-cwt. iron 

drums included. 

lod. Chlorate .. .. 3d. per lb. 

lod. Nitrate refd. 90% .. £13 6a.—^13 lOs. per ton ex 

Liverpool. Nomina). 

lod*Bulphitfe cone. 60/05 About £14 10a. per ton d/d, 
|od.fi^hido cryst. .. £9 per ton d/d. 

'oAi^jj^hite, Pea Cryat. £15 per ton f.o.r. London, l*cwt. 

kegs included. 


RUBBER CHEMICALS 
Antimony sulphide— 


Golden .. ,. .. O^d.-—Is. 2d. per lb., according to 

quality. 

OfiEoson ,. .. te. 4d.—Is. 6d. per lb,, according 

to quality. 

Arsenic, Sulphide, Yellow Is. lid. per lb. 

Barytes .. ,, .. £3 lOs. to £6 15s. per ton, accord¬ 

ing to quality. 

Ca dm iu m Sulphide •« 38. 6d.—4e. per lb., according to 
quantity. 

Carbon Bisulphide •. £30—£33 per ton, according to 
quantity. 

Carbon Black .. .. 7d.—T^d. per lb. ex wharf. : 


Carbon Tetrachloride .. £60—£66 per . ton, according to , 
quantity, drums extra. , 

Chromium Oxide, green.. Is. 3d. per lb. ■ 

Z' 6d.—9id. per lb. Demand very ^ 
Indiarubber Substitutes ) brisk. I^cea likely to remain 


White and Dark .. 1 steady owing to firmn^s of 
V rapeaeed oils. 

lamp Black .. .. £48 per ton, barrels free. 

Lead Hyposulpliite .. 7^d. per lb. 

Lithopone, 30% * • .. £22 lOs. per ton. 

Mineral Rub^r ** Rub- 

pron ** .. .. .. £16 Os. per ton f.o.r. I^ondon. 

Sulphur .. .. .. £10—^£12 per ton, according to 

quality. 


Sulphur Procip. B.P. .. £47 lOs.—£62 lOs. per ton, ac¬ 
cording to quantity. 

Sulphur Chloride ,. 4d. jjer lb., carboys extra. 

Thiocarbanilide .. .. 2s, 6d. per lb. 

Vermilion, pale or deep .. 63. Id. per lb. 

Zinc Sulphide .. 7id.—Is. 8d. per lb., according to 

quality. 

WOOD DISTILLATION PRODUCTS 

There is a gonoral feeling that the fall in prico of acetates 
during the last lew weeks has reached its liniit. The 
tendency is now to stiffen agaiti. 

Acetate of Lime- 

Brown .. .. £Il 10s. per ton, and upwards. 

Groy .. .. .. £14 per ton. 

Liquor.9d. per gall. 32® Tw. 

Cliarooal .. .. .. £7 6s.—£9 per ton. according to 

grade and locality. Domond 
but price steady. 

Iron Liquor •. .. Is. 7d. per gall. 32® Tw, 

Is. 2d. „ „ 24® Tw. 

Red Liquor .. .. lOd.—Is. per gall. 14/16® Tw. 

Wood Creosote .. .. 2s. 9d. per gall. Unrefined. 

Wood Naphtha— 

Miscible .. .. 4s. 9d. per gall. 60% O.P. 

Solvent .. .. ..6s. per gull. 40% O.P. h’iimor. 

W'ood Tar ,. .. £4^—£5 per ton. Very quiet. 

Brown Sugar of Lead .. £41 per ton. Steady market. 

TAR PRODUCTS 

Acid Carbolic— 

Crystals .. .. Cfd. per ib. Quiet. 

Crude OO’s .. ... Is. 8d.—Is. lOd. per gall. Market 

flat. V 

Acitl CVo«yjic, 97/99 .. 2 h, por gall. Pair business nt 

slightly enHi<!r pric('s. 

Piilii O.'i/,, ‘ .. ..Is. 8d.— Is. 11(1. j)or gall. More 

enquiry. 

Dark .. .. .. la. 8d.—Is. lOd. i)or gall. Market 

dull. 

Anthracene Paste 40% •• 4d. per unit per cwt. Nominal 
prioe. No business. 

Antliracene Oil— 

Strained .. .. CJd.—^7j[(L pergall. Small demand 

Unstrained .« .. Cd.—6jd. per gall. 











S()V.4l,l9U 

Ben7ioI»~- 

Crude 66’8 
Standard Motor 

) Pure .. 

‘i 

■IToIuoIb - -90% 

; .0 
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iXylol—Coml. 

Pui-e 

Oreoeoto— 

' CrBsylio 20/24% 
Middle Oil 
Heuvy Oil 
'l Standard Specification 
Naphtha— 


Solvent 90/100 
Solvonl. 90/190 


T^d.—^9d. per gall, ex worka ia 
tank wagons. 

Is. Ifd.—Is. 3d. per gall. ox works 
in t«nk wagons. 

. Is. fi^d.—Is. 7d. per gall, ex 
Works in tank wagons. 

. Ik. old. Is. 7(1. jK'r gall. Mom 

• inquiry. 

. Is. 7d.—le. 9d. per gall. Small 
demand for home consumption. 

. 28. 3d. per gall. 

. 38. 3d. per gall. 

. 8d.—S^d. i?ergall. Little domand. 

• 1 ^Id. — OJd, per gall., according to 
. •) (pirtlity tmd diilrict. Mnrkt'l 

tinner. 


. Is. 3d.—is. 4d, [)er gall. Domand 
good. Higher prices prolmhlc. 

. lUd,-~ l.H. Id. [K*!'gall. Di'mend 
nmintaiued. 

/Naphthalono Crude— 

Cheaper in Yorkshire than Lancashire. Demand rather 
better. 

Drained Creosote Salts -£.> pur ton. Demand sliglttly 
hotter. 

AOiizzed or hot prossod i’O -£9 per ton. neraoiid very 
poor. 

nhthalene- - 

Crystals and Flaked .. £12—£l5 per ton, according to 
district, 

rik'h, modiuin soft .. 4 ‘Jh. (id.■ ■ ■60a. por ton ucconiing 
to district. I’lenty of inquiry. 
Vrospccts brighter. 

.Fvri.iitir 90/jr>n .. ]xs. (Id.- |‘ls. |:cr galJ., St.-uJy 

d4'inaiid. 

Heavy .. [Ik. (>r|. |2y. ]W'r gall. M.nc 

inquify, 

INTERMKDIATES AND DYES 

I-iiiidnoFs in dyosluils has inf icaffod ertnsidt rahly :(imI i],o 

oiJtlook i.H decidedly liolU'i'. 

^ In the following Hat of Intormodiates delivernd prices 

moliido packages except where otherwise stated. 

Acetic Anhydride 9.^% .. Is. 7d. per lb. 

AoidH. ..3s. lOd. per lb. 100% basis d/d. 

Aoid Naphthionio .. 28. 2d. per lb. 100% basis d/d. 


Acid Salicylic, toch. 

Acid Snlphanilio 
AlunnniiunChloiide,anhy 
Aniline Oil 
Anilirio Salts 
Antimony l^entachlorido 
Benzidine Rose . ? 
Benzyl Clilorido 95% 
p-Chlorphcnol 
p-Chloraniline 
0-Cro.sol 19/31" C. 
m-Cresol 98/100% 

p-Cr^ol 32/34° C. 

Diohloranilino 
Diohloranillno S. Acid 
p-Diohlorbonzol .. 
Diethylaniline 

Dimethylonilino .. 
Dinitrobonzene .. 
Dinitrochlorbonzol 


, * . - - - . . utvTii;} U 

Aoid Neville and Winther 5s. 8d. f>er lb. 100 % basis d/d. 

Is. Id. per lb. Improved demand. 
9d. per lb. 100% busls d/d. 

■d.ls. per lb. d/d. 

Bd. per lb, naked at work.s. 

Bid. por lb., naked at works. 

Is. per lb. d/d. 

3s. lOd. per lb. 100% basis d/d. 
Is. Id. per lb. 

4s. 3d. por lb. d/d. 

3.S. porlb. 100% basis. 

4d.- djd. per lb. Rath 
28. Id.—2s. 3d. per lb. Doiuand 
luorloraU'. 

2r. Id.—2a. 3d, per lb. Demand 
modoratt!. 

3s. per ib. 

2s. (id. por lb. 100% basis. 

£85 per ton. 

‘Is. .3d. por lb. d/d., packages 
extra, roturiiable. 

2s. 2id. per lb. d/d. Drums extra. 
9d. por 11). naked at works. 

£84 10s. per ton d/d. 


Diphenylomine .. 

G. Salt. 

Monoohlorbenzol.. 

a-Napiithol 

/}‘Naphthoi 

o-Naphtbylamino 

^•Naphthylamine 

frt'NitraniUne 

p*Nitmnilind 

Nitrobenzene 

O’Nitroohlorbanzol 

Nitronaphtlialene 

p*Nitrophenol ., 

p-Nitro*o-amido*phenol 

m-Phenylene Diamine 

p-Phenylono Diamine 

H. Salt .. 

Sodium Naphthionate 
o-Toluidine 
pToluidino 
m-Toluyiene Diamine 


28. lOd. per lb. d/d. 

2s. 3d. per lb. 100% basis d/d. 

£03 per ton. 

2s. 4d. pi-r lb. d/d. 

Is. peril), d/d. 
l8.3id. peril).d/d. 

4a. per lb. d/d. 

4e. 2id. per lb. d/d. 

2a. 2id. per lb. d/d. 

6|d.—5Jd. i)or lb. naked at works. 
28. lid. per Ib. 100% basis d/d. 
lOd. per lb. d/d. 

Is. 9d. per lb. *100% basis d/d, 
48. 6d. per lb. 100% basia. 

48.. per lb. d/d. 
lOa. per lb. 100% haeis d/d. 

28. 4.1. per lb. 100% basis d/d, 
28. 2d. per lb. 100% basis d/d. 
lOd. per lb. 

2k. 10<I. per Ib. nak(jd at works. 

4a. jKW lb. (i/d 

PHARMACHUTICAl AND PHOTOORAPHIC 
CHEMICALS 

. £4.') p'-r ton, ox wliarl London, ui 
gIcKM oontulni'rs. 

. 38. Id.—3s. 3(1. per lb., according 
to (piuntity. tSales sR'ndy. 
Pri.-o firm. 

. 2.K, Cd. per II). 

. Cryst. £61 per ton, Powder £66 
jw ton. Carriage paid any 
stixtion in Groat Britain. 

. I9s-—21s. per lb. 

. Is. hi. per lb., loss 5% for ton lots. 
Miukot -Still wt-ak. 

. 2k. 9d. por lb. for pure crystal in 
2 eVVt. h»(K. 

. Os. 9d. per lb. Resuhliincd quality 
8rt. j)er lb. Market firm, 
la. Od.—1.8.8d. per lb..’ according 
to quantity. Slightly firmer. 

. 2.S. lOd. [)(.T Ib. l‘'o[(vjird quota- 
tif.ns liiglior sj)ot viduo likely to 
ijicioasc. 

. Is. per !!)., i(*ss .V!,i. 

. 98. per lb. d/d. 

. Ik. (()d.--2K. piT lit. More |■'n■ 
(|uii y. 

. 15s. pt'r lb. 

. 3s. [id.-' 3a. 6d. per lb. according 
to quantity. 

£37 per ton. 

. 12s. (id. {Kjr oz. for lOnglish make. 

. I3.S. 9d. (>er lb. SlihrliHy Imvor. 


Acid, Acetic 80% B.P 
Acid, Acetyl Salicylic 


Acid, fV.mzoic B.P 
Acid Boric B.P. . 


Acid, Camphoric.. 
Aeic.l, Citric 

Acid, Gallic 

Acid. Pyrogallic, Cryst. 

Acid Salicylic 

.Acid, Tannic B.P. 


Acid. Tartaric 

Amidol 

Acetanilido 

Amidopyriu 
Ammon. Benzoate 

Ammon. Carbonate B.I 
Atropine Sulphate 
Barbitone.. 


lienzonaplilhol 


Qi|i('( .sb‘<idv drJDiUld. 



BiKTllU' 

[}i Curboniito 

. , Ns. fid. 1 ffi-. (Id. ]!('r 11). 


,, 

('itratu . . 

. . S,-. (id. l((.s. (id. 



Salicyt.iif' 

Nv. (Id. U(m. ((,1. 

quiet. 


Suliiiili'jiic 

. . ff.Kd. 7(1. 


Ar 


(litic 1(* (piaiitily. .I’ri«'c4 
'» d twi ing to (all in (Ih* 


Dmitrotoluene—48/50° U. 8d.—9d. per ib. naked at works 
C. la. 2d. per lb. naked at w’orka. 


Borax B.P. 


Bioinido'; , . 

Ammonium 
rotassiuin 
*Sodiu‘ni .. 
Calcium .. 


apiiiu v( dne» 

UK til I. 

. Crystal £29, Powder £39 per ton. 
Carriage paid any station in 
Great^ Britain. 

Wry svjucu ettd d'cr. Poc-s 
uncertain. 

2.S. Id. por lb. 

Is. lid. pt^rlb. 

2s. |M'r lb. 

Is. 7d.-- 2,s. per fi)., iicrKirding ! ■ 
(plimtity. Fair d(“nw.uid and 
stcjirlv market. 
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Chloral flydrato .. . . 4 h. jicr lb. 

Chloroform .. . . i.'ii. (id. ]>er lb. for cwt. lobs. 

Formaldehyde . . .. £48—£49 {tor ton in barrels, o.'c 

wharf London. 

Glycerophosphates— Fair business passing. 

Calcium, soluble and 
citrate free .. .. 7s. per lb. 

Glycerophosphates— 

Iron .. .. •« 8s. 9d. per lb. 

Magneaiujn .. .. Os. per lb. 

Potassium, 60% .. 38. 6d. j^er lb. 

Sodium, 60% .. .. 23. Cd. ,, 

Giiaiacol (.'urbouato . . Hs. Otl. i)«r lb. 

Hoxaniino .. .. 3s. per lb. Forward prices higher. 

Koiiiut ropiiu-i irydn*l>i u 

inid** . . • . • . 2*')!S. 30.S. jx'i* o7.. 

Hydraal.ino hydrochlor .. English make (jflored, 1203. per os, 
Hypophosphites— 

Calcium .. .. 39. 6d. per lb., for 28-lb. lots. 

Potassium .. .. 4s. Id. per lb. 

Sodium .. .. 48. ,, 

Iron. Ammon. Citrate 28. ld.~- 28. .'id. per lb, 

B.P. 

Magnesium Carbonate— 

Light Commercial .. £36 per ton net. 

Magnesium Oxide— 

Light Coinmercial .. £7.5 per ton, less 2|%. 

Heavy Oommorcial .. £26 per ton, loss 2J%. 

Heavy Pure .. .. 23."2a. 3d. per lb., according to 

quantity. Steady market. 

Menthol*— 

A.H.K. rv'cryst. 13.1*. . . (»0s. jK?r lb. for Dt'ccinbcr <l«‘U\(‘ry. 

No spot deliveries uvailable. 

Synthetic .. .. 2(»9.—358. per lb., according to 

quantity. English make. In- 
croa.sing demand. 

Mercurials .. .. Market very quiet. 

Red oxide •. • • 68. 3d. -5s. 4d. per lb. 

Corrosive aubliinato .. 3s. (id.—39. 7d. ,, 

White prccip. .. ..48. 7d.—4s. 8d. ,, 

Calomel .. •• 3s. lid.—49. ,, 

Methyl Salicylate - . • Is. lOtl. 2s. p(W lb. 

Methyl Sulphonul . . 22s. (><1. per lb. Slightly weaker. 

Metoi .. •• •• I Is. per lb. British make. 

Paraformaldohydo .. 2s. 8d. per lb. for B.P. quality. 
Paraldchydo .. ..Is. 4ld.--ls. Od. per U>. in free 

l)ottleH and cases. Supi)lio.9 
plentiful. 

Phonuectin . . • • 6.s. 0<1. p('r lb. 

riieem/one •• 'js. l)d, iK-r lb. Cheupei ovvitia (o 

cf>rn)H‘t i1 i'>ii. 

I’heuolphthnlein.r)s. Od. per !b. for cwt. lots. Stipply 

oxcoeds dtiinaad. 

Potass. Bi tartrate— 

09/100% (Cream of 

Tartar) . . . . 8 -Ih. per rwt., lo.s.s -1% for ton 

lote. 

Potaga. Citrate .. .. l«. lOd.—2 h. 2<l. per Ib. 

Potass. Forricyanido .. Js. 9cl. pur lb. Quiet. 

Potass. Iodide .. .. IHs. 8d.—17s. 5d. pur lb., accord¬ 

ing to quantity. Steady mar¬ 
ket. 

Potass. Motabisiil[jhitB .. 7id. per lb., l-cwb. kega included. 

F.o.r. London. 

Potaas. Permanganate .. 7ld. per lb. spot. Forward 
prices higher. 

Quinine Sulphate .. 29. 3d.—28. 4d.i)croz., in 100 oz. 

tine. Steady market. 

Ko-sorein . . . . 

Saccharin .. 60-lb. lots. 

Salol .. . 

Silver Proteinatftv^^PWw. per lb. for satisfactory product, 
/ ’ ' ^ht in colour. 


Sod. Benzoate, B.P. 

28. 6d. per lb. Supplies 6f good 
quality now available. 

Sod. Citrate, B.P.C., 1923 

Sod, Hyposiilphite— 

la. lid.—^28. 2d. per lb., according 
to quantity. 

Photographic .. 

£13—£16 per ton, according to 
quantity, d/d. consignee’s sta¬ 
tion in i-ewt. kegs. 

Sod. MotabLs\ilphito cryst. 

37s. 6d.-^60e. per owt. nett cash, 
according to quantity. 

Sod. NitropruBside 

Sod. Potass. Tartrate 

lOs. per lb. 

(Rochelle Salt) 

76s.—828. 6d. per owt., according 
to quantity. Quiet market. 

Sud. Salicylalo . . 

Fair demand. Powder 28.—28. 3d. 
per lb. Crystal at 2s. 2d.— 
28. 6d. per lb. Flake 2s. Od. 

Sod. Sulphide— 

per lb. 

Pure recryst. .. 

lOd.—Is. 2d. per lb. 

Sod. Sulphite, anhydrous 

£27 lOe. por ton, minimum 6-toii 
lots, increasing according to 
quantity, 1-owt. kogs included. 

Sulphonal.. 

149. Cd. per Ib. Little demand. 

'J’hymol 

iCs. 9d. jmr lb. Firmer market. 

PERFUMERY CHEMICALS 

Acotoi>honono 

1 2h. j>or lb. 

Aubepine .. 

15s. 3d. 

Amyl A<-c1a(e 

It-j. Cd. .. Much (luHivr, 

Amyl Bulyrat*' 

7h. .. DcaiN'r. 

Amyl Salicylate .. 

3s. 3d. 

Anethol (M.P. 2\f22^C.) 
Benzyl Acetate from Chlo- 

4a. 6d, 

rine-froe Benzyl Alcohol 28. 9d. „ 

Benzyl Alcohol free from 

Chlorine 

Bonzahiehydo free from 

28. 9d. „ 

Chlorine 

38. Cd. 

Benzyl Bonzoato.. 
Cinnamic Aldehyde— 

38. (id. ,, 

Natural.. 

ISs. Od. „ 

Couniarin.. 

IBs. 9d. 

Citronellol 

178. 

Citral 

Ss. M 

Ethyl Clunarnate 

128. (kl. 

Ethyl Phthalate .. 

3a. 3d, 

Eugonol .. 

lOg. 

Ooraniol (Palmarosa) 

338. Cd. 

Gortiniol .. 

11s. Gel.—^18?. CJ. por lb. 

HolioU’opino 

Ca. 9d. „ 

Iso F.ugcnol 

ICs. 

Linalul ex Bois do Rose.. 

268. ,, 

Linalyl Acetate .. 

208. 

Methyl Anthranilate 

9g. Cd. ,, 

Methyl Benzoate.. 

6a. „ 

Musk Ambn'tti* . . 

.")0.s. .. l.)ciii’ui\ 

Musk Xylol 

138. Cd. „ 

Norolin 

4s. 9d. ,, 

Phenyl Etliyl Acetate .. 

15a. ,, 

Phenyl Ethyl Alcohol ,. 

ICs. 

Rhodiuol .. 

55s. „ 

Safrol 

la. lOd. ,, 

Terpineol . . 

2s. 4d. ,, 

Vanillin .. 

25s. Cd. „ 

ESSENTIAL OILS 

Almond Oil, Foreign 

S.P.A. 

1.58. Cd. por lb. 

Aniao Oil 

2.S. lOd. per lb. 

Bergamot Oil 

ICa. por (b. 

Bourbon Geianium Oil .. 

36s. per Ib. 

Camplkor Oil 

65b. per owt. 

Cananga Oil Java 

lU. per lb. 
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Oaesia Oil, 8(>/86«;'> 
Cinnamon Oil, 

Citronolla Oil- 
Java 85/90^^', .. 

. Ceylon 
Cl<»ve Oil ., 

Eucalyptus Oil 70/76%.. 
tavender Oil— 

Fi-eiich Kstci-s 

Lemon Oil 

'/emoiif?ra,sa Oil .. ' .. 

Grange Oil, Sweet 
Jtto of Uo36 Oil— 
Bulgarian 

Anatolian .. .. 

Palma Rosa Oil .. 
Peppermint Oil— 

Wayne Comity 
Japanoso 
Petitgrain Oil 
Vandal Wood Oil— 

Mysore. 

Australian 


Os, 9d. per lb. 
l>id. per oz. 

6s. 10 Id. „ 

.78. 8d. per lb. 

8s. 3d. jK‘r 11). l)(‘aror. 
2s. 3d. per lb. 


368. fHji‘ U). Dearer. 

38. 2d. per lb. 

6s. j)or 11). 

ils. per lb. 

408 {)er oz 
IBs. per oz, 
lOs. Od, per lb. 

36.S. |MT 11). nomiiirtl. 

22.8. Od. per lb. nominal. 
Os. Od. per lb. Dearer. 

2Cs. 7d. per lb. 

18s. 6d. per lb. 


PATENT LIST 

Tlia dates Riven In this list are, In ihe«caso of AppUcatloiis for Patents 
those of appHcations, and In Uie case of Complete Speclflcatiooa accepted 
those of the Official Journals In which the acceptance la aiinounoed. Com* 
ploto 8i)eclllcfttlon8 thus advertised as acoeptca are open to Inspection at 
the Patent Office immediately, and to opposition mu l it-r Mmn Jiinnury 1 ’tli 
they are on sale at la. each at the Patent Office Sale Branch, Quality Court, 
Chancery Lane, London, W.C. 2, on Kovoiiltcr 27th. 

l.—Applicalions 

liolnti*' Akt.-(.J(‘8. I'rfntrm'iil' of inidoriiils with 
2'i.62l. Nov. (i. (Cor.. 13.11.23.) 

Hiilh-ii. Dryifig-c. linfliMN. 20,687. Kov. 7. 

Inirny {.Sor. irf (’lioiuicul Imlustry in Himlo). 
of Jiuikiiii- (lispi'r.si’ systems. 20,216. N^-kV. 3. 

Irons’do. l‘’\t!‘aotion nnd ndsorhor pliitil. 20.71-1. No\'. S. 
I’iti M. iMirinnos. 20.337. Nov. 6. 

It st, ,i|), and ’l'*M lmo-('lioinicnl kaborntorios. Lid. Itilor. 
iliHii^io of boat. 20..314. Nov. 4. 

'I'lsti'uii nnd Tbomson. 'I’rrutincat of liijuids. 20.624. 
Nov, 

I.- Complele Specifications Accepted 

i 1.070 (1923). WoosriJim. Knrnaci's. {223.918.) 

I9.K70 (1923). Now I'loolos Hubbor Works, Jjid.. iiiul f'o.\. 
('oiiiainors tor sluring iioid.'<. <-f)rrostvo lirjuiils. ami ibo liko. 
(223.997.) 

20.171 (1923). Hoimsotb mid \'nilnioi- (ics. lioy-t'rlK’iii- 
loiy hujiii' os. (200,114.) 

27.079 M923). Dornum. l.,iing and Co., l3d.. Kor'lof.si'n, 
iind Lowo. I’rodin tir)ii of fraolional <listill»ilion. (224.086.) 

32,196 i 1923). ,^Srri\’o. Kolary drying' nnd torndymji 
nppar.itns, (224,1 I).) 

12.641 (1921). Ill-own )ui(i Son (Huddorsliold). Idd., and 
Cbild, I'nbo mills, rotnrv kilns, lolarv sont-ns. and ibo 
lik*. (224.173.) 

M.—Applicallons 

.\.s[)hall Cold .Mi.v. Lid., and Lov'y. 20,171. Sco IX. 
l'Imnoy uikI Nvatli. Dislillation of ooid. 20,718. No\'. S. 

( bomioal l'ni*'ino(‘ring t'o. (\bvn( bo,st<-r). Ltd., Hallorsby, 
and Sponsk-y. Krlining or clarifyinii oil.s. 20,143. Nov. 3. 
Dvorkovitz. Maimfaotmv of bard i-oko. 20.170. Nov. 3. 
l.lla^gow, Strlfov. and Humplirvvs and Clasgow. Mami- 
faolnro of wator-gas. 20,l9(i. Nov. 3. 

Hartung. 20,320. .SVr XMH. 

Harvov and Holford. Ih-hydralurs for trriitiiig oils. 
20.719. 'Nov. 8. 

Ingnian, and Midland Coal IVodiK-ts. Ltd. Miumfai-tnro 
of bri(]Uotb‘d fuol. 20.678. Nt)v. 7. 

Kiec. Solid fuel. 20,140. Nov. 3. 


II.—Complele Specincations Accepted 

.K(,2S9 (1923). Wbito (Coiirrnl .Motors Kesrarrb Coil).). 
Kovis for intonial-c.>ml)ustioti (221,lo2.) 

2094 (1924). Syiidikat fm < btslnr^. Imnv:. Dry ilistiUii- 
tion of bituminous fu*-l. (2 In.797.) 

270(1 (1024). (Iro.s. I’yrogonlc (laosb.rmalion of avotyl- 
cno or gasL'ous mixlun> conljiinin;.; m olyirtir. (21 1.401.) 

13,136 (1024). S)s*n<‘rr-lloiu'< oiM t. Lid., jind ibt'gson. 
Inslallutions for oarbonising mal oi olb'-r fm 1. (221,179.) 

IV.—Appllcatlons 

Bloxam (.\kt.-(l»-s, fiir Anilin-Labi il^al ioiC Mamifa< lnn‘ 
of (iuinonoiddrrivat ivosof 2:1 ■na])tdbo|>br)lolluMzihr. 20.020. 
Nov. 7. 

Carpinarl (lAirboMfjibi, vorm V. Hayor und Co ). Muiiu- 
faciur<“ of dyosUdfs. 20.716. Nr)V, 8. 

Jolinson (Radisi bv .\nilin. n. Soda-Fabrik). Mamifarlurv 
of vat (Colouring rnatli-rs. 29..630. Nov. 0. 

IV. —Complete Specifications Accepted 

2370 (1024). .So<-. of Cln'ioiral ItuluNiry in Itii.sli'. Miniu- 

factim- of a tliionaplitliisalin johI its iotoinaslialc inoilin-ls 
(210.406.) 

3648(1021). Soc. of Cbomifii! Italnsiiy in Hash-. Mjinu- 
lactui-f* of a tliiunaphtliisatiii ainl itn in((*i-ni«-dia1\- jundiH ls 
(210,270.) 

V. - Applications 

Akt.-Cos. tiir Anilin Cabrikniido. Mamifacturo of Instrous 
tinvails. 20.1)27. Nov. 7. (Crr.. 11.11.23.) 

Callon W(‘ikt' Dr. A. ICiflicngnm. Crodia-tnn) of tliiu 
films of (‘cllidosc dri-i\-ntivi's. 20.329. No\'. 4. 

V. —Complete Specifications Accepted 

I7JIM (1923). Lilicnb'ld, Miuiufm-luri' of ooltidosc 
solution.s, (210,476.) 

IO. 0 I 2 (1924). ;\kt.-(Ios, liir .\tiilin-]''al)ril;iitioii, Mnnu- 

I'jn-luro of viK«-os(‘ silk. (220.282.) 

VL—Application 

D‘onti»*fl. Stoaming and aiiiiug Ivxtili- fiibri<-s oti-. 
20,183. Nov. 3. 

VI. —Complete Speciticatloii Accepted 

20,168 (1923). llritisli l)y.--tid'b. Corp.. Iladdiloy, Sliop- 
hi'rdsi))!, Swann, Hill, an«i Ivawrit . liyoing ai^ lvl oolliiU»sc 
or I'abrifs containing Ibo samo. (221.077.) 

VII. -Applications 

(‘al'k-r, and Chance and Munf. Ltd. Mamdiiclno- of 
sidiiliuric acid. 20,436. Now 6, 

Naamloozo Voimootscliai) HaToh-lmuatscliappij Crikro. 
Manufucturoof zincoxiilo. 20 . 00 ( 1 . Nov. 7. (Oci.. 3.12.23.) 

Soc. I .\i)' I.iipddf. Sue. .\ni'H. (lonr I'Kludc ct ri‘X-))loita 
tif)U dcs Prucodcs (I. Claude. .Mamifactun- and purification 
of hyrlrogcn, 20.280, 20.399. N(.\. 16. (Kr.. 3.0.24 and 

6 . 8 . 21 .) 

Vn.—Complete Specifications Accepted 

20.3H6 (1923). Caliiard, Matmfaciuri- of .siil[itiin'ic acid. 
(202.029.) 

7481 (1924). Kassia:. Cal.iKfi'- o\i<lation »)f ammonia. 
(2I3..671.) 

11.039 and 11.040 (1924). Quarl/ >‘i Silico. Manufac¬ 
ture of artick-s in sili<a gbis.-*. (224.103 and 224.104.) 

IX. -Applications 

Asphalt Cold Mix. Lt<|.. mul Lc\ \. Hituminruis »‘imd.sions, 
20,171. Now 3. 

(Ili-ouard. Manufacture of Portland ccmcnl. 20.271, 

Nov. 4. 

Rigby. Manufacture of cement. 2(i.076. Nov. S. 
'.rwynam. xMamifactm-o of bricks and tiles. 20,112. 
Nov. 3. 

IX.--Complete Specification Accepted 
23,11 1 (1923). Bn)wn. Prevention of <lrv rot and wet 
rot in timber and wood. (221.0 13.) 
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X.—Applications 

Tlorc’hcrs and Stijnson. Maimfaciurc of alloyn. 2B,4<t5. 
20,5r)(). Nov. 0. 

HrittMli 'J'hoiT>s<iii-lfousjl.i)ii Co., J.td. \fcfrho<’H of tivating 
2MI8. Xov. o. (V-S.. 6.J 

GreonawaH . of troaling ores (dc. 2(>,424. Nov. o. 

SiirnKon. Maruifai tiiro of alloys. 2H,.'!>r>l. Nov. (>. 

X.~Coniplete Specifications Accepted 

18,044 (1023). ('hiniirnl To-atfuent (.'o. Dosulpliurising 
iron, fiTro-alloyM, and 4)thcr motals. (20I,*'5.5.'>.) 

10,208(102.3). Schmidt. Scpaiatjiig ])arti(li's 4>f motal 
fVojo a ifiixlim* of iticlallic n\id«‘ and rnctal. (223,OOO.) 

10,838 (1023). Bcngnngh an«l Stuart. IVotccting surfaces 
«d aluauniuju or alnininiujii alloy.s. (223,00-1.) 

10,830 (1023). llangnugli and Stuart. Producing a 
colourad sm fa« c on ahntunititn 4ir ahiminium H]l<»ys. (223,00a.) 

2.3.. ”>8-1 (1023). t'oigiiarfl. ()l>talning a <tcj>(»situ»u of diro- 
luintn hy olocfrolysi.s. (22-t.or>5.) 

20,171 (1023). Koinisoth nnd \'oilnicr (Joa. Scr 1. 
20.0tH) (1023). MclaIJisation. I.td. (Mcmvr’sf-ho Akt.-(u’S, 
far Sprit'/.iaatall-VciiU luo;:). ^V<ddiag aliaainiuia. (208,l«)2.) 

X! -Applkation 

Hif*har<ls, ^\'yt}|c^s, and SilimuniU- In.stdalor Co. IClcctric 
insulating-nuil‘‘Hills. 2t>.22-l. Nov. 3. 

Xlc—Complete Specification Accepted 

2r),."»S3 (1023). Coignavd. S'< ,■ X. 

XII. -Applications 

Chemical Kngincciing Co. (ilanclicstcr). Ltd.. Ilattcrshy 

and Six'osloy. 2ii.l43. Scr. |l, 

Diadauv. Purification and dccolnration of oils and fats. 
20,20.''.. Nov. 3. (Pr., 2.1 1.23.) 

Harvey and Holford. 20,7P.). S'eo fl. 

XIII. —Applications 

Kvans. Sc'itaratioii of fon-ign matter from gum etc, 
20.323. Nov. 1. 

t*}iilli|». I’rodni'tioa of lutini.-. varnislifs, etc. 2ti,()39. 
Nov. 7. 

Xlil. Complete Specifications Accepted 

10.33:1 (I023}. Kisici-. Process for otiluiaing |>lio.s|)horis- 
l emo in luminous }»aiats. (2o7,7Ht>.) 

10.. 701 (1023). Cousorl. f. j'dcktro-Chcm. Imlustrie. Pro¬ 
cess of improxing ri-sins. (2nl.010.) 

2787 (|i)2-t). I'A'ans. .Sejianilion of Uanri gum from 
fonagn midt<-r. (224,131.) 

XIV. —Applications 

Kalis. Huhl'er idc, suhsfitntcs. 211.382, N(»v. -7. 

W'liin ri. Prodaclion of uadiillised surfaces on ruhlsT etc. 

2ti..717. No\ . ti. 

XVI. Application 

,S 4 ;»c. Clii'ui'OK' do la (irMiido J*aroissc. .\zote (.•(- .13’oduiis 
Cliimiiiuc.-.. Mauul’aet nv«‘ of lei t ilisers. 2(t, l0l. Xov. *7, 
iKr., i:i.:i.24.) 

XVII. -Applicalinti 

20,018 (102:1). Devtrin Aulonod tics. Piqiief.iction and 
.s*iecharilii'ati*>ii (*• st.-uch. (2l.',70e.) 

XIX.- Application 

Milkal, kid., and Sierra. Apparatus for mauu/aeturing 
milk‘.'tc. pDWtIev. 2t),0i:t, Nov. :i. 

XIX. — Complete Specifications Accepted 

21,178 (1023). Mull'-'r. I><'sjcca{inn uf wgclahlc juatiM-ial. 
(221,02.7.) ^ ' 

22.031 (102:1). Stevenson. PreServii^ milk >iml utla^r 
liquids. (224Ji:i7.) 

XX. —.Applications 

J‘'oraaiido. AI<Mlici|Lpl (.•omp<umd. 20.205. N’rjV. 4. 
huruy (i''arl«\ictk<‘;-'\'.:iriu. 7I«-istcr, kucius, ami Hriinimi). 
ManufiK’ture <tf itor-solnble r'oiidcnsaLion lu'oduets. 2i),7.‘H). 
.Nov. 8. 


Imray (Soc. of Choiiiieal InduHtry in Btisle). Manufacture 
of Cflters of unsaturated ackls. 20,628. Nov. 7.. <n 

XX.—Complete Specification Accepted . j 

16,634 (1924). Akt.-Ges. f(ir AmIm-FaV)rikutiou. Alanu-j 
facturo of vanillin, (219,676.) 1 

XXIII.—Application 1 

Hartung. Gra^dmotrio analyses of ga'g. 26,320, N‘ov, 4. M 


GENERAL NOTES I 

Officiul Trade Intelligence I 

The Pepai'tment of Ot'crsoas Trade (Dc\ elo]inienl 
and Intelligence, .‘}5, Old Queen Street, Londoitj 
S.W. 1) has rt'ceived the following enquiries fol- 
British goods. British iirnis inay obtain fnrthe^ 
information by applying to the Department aw, 
tpioting the specific reference number:— Amiralia?' 
01as.sware, chinawarc, (oOit); British llV.vi Indies : 
Soaj), oliina and eartlienw are, (505); Canada : Iron 
and lend pipe, rubber, (508) ; Oils, (Canadian Govern¬ 
ment Trade Commissioner's Office, Portland House, 
73, Basinghall Street, lx)lidon, E.C. 2) ; France : 
Leather, oils, (513); (JeruMnii; Hardware, (510) ; 
Heavy chemicals (5171 ; Pig iron, tinjilato, (518) ; 
Nelhexlawh : Iron and steel, (525). 

Notes on Plant and Products. 

Messrs. Pullerton, Hodgart and Barelay, Ltd., of 
Paisley, have received an order from a largo firm of 
soap manufacturers in Germany for a pattmt donhle 
effect evaporator plant for tin' i)roduetion of glycerine 
from s|)ont lyes. Prior to 1914, a similar plant was 
delivered and erected for tlie same firm in Dnsseldorf; 
tlio present order is thus a repeat, but for a larger 
installation. The present order will make the si.xlh 
to bo supplied to Germany. 

Protection of Industrial Property 

In consequence of the accessioji of Greece to the 
International Convention for the Proteetion of 
Indnstrial Property, an Order in Council was made 
on October 9, 1924, aj)plying the provisions of 
Section 91 of the Patents and De.signs Atd, 191)7, 
as amended by the Patents and De.signs Act, 1914, 
and the Putenls and De.signs Act, lillO, to Greece, 
from October 2, 1924. A copy of the Order may he 
■seen in the Patent (.Iffice Library, 25, .Sonthamptmi 
Building.s, (Iinneery Lane, London, W.C. 2. 

fSimilnr orders have been made in rospeet of Syria 
and Lebanon, owing to ihe necession of Ihese coun¬ 
tries to the International Cmivention for tlie Protec¬ 
tion of Indu.strial I’roperty. 


PUBLICATIONS RECEIVED 

Piiojn.'ei'ioN or lixreo.sivKs i,n 'i'iie Uni’jkd S'f.vri:s nriuNc 
TUK e.'0-SNn.\a ykau tt)23, with notes on -Mine -Aeci- 
Jent.s duo to Explosives. By W. tV. Adonis. Pp. 32. 
'reehnioid Paper ;)58. I’riee o cents. 

Dm FiiitMKNTn exo nuni: Wiuki nokn. By Prof. (' 
Dj.ipenhoimer, with n section on Phyaicnl Cheniiatiy mid 
Kinelie.s. By Dr. .Hicliarit Kuhn. Fifth edition revised. 
Part ill. Pp. 321'‘1.S . i-eipzig: D. Tliiehie, 11)24. 
Price SJt-90. 
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EDITORIAL 


XOTABLE feature of modern life i.s the pro- 
duel ion of great numbers of books devoted 
, to technical and scientific subjects and 
aigst the.se chemistry hold.s a very large jilaee. 
.0 of these books are excellent, some are good, 
arid some are merely indilferent. Milton believed 
that a good hook is the precious life-blood oi a 
master, and in Jlfilton’s day, when the audie?iei^ was 
sm'U and very critical, many book.s douh(les.s 
mei :ed this description. To-day tho audience i.s 
so vast and the siibject.s and the writers about them 
have become so numerous, that tlu^ leisurely trans¬ 
fusion of life-blood into a ma.sterpiece has become 
impos.sible. Publishing has become a bu.sitiess, and 
writing has, too, in a way. Most modern book.s, 
even novels, attempt to exjsmnd a theory or 
elucidate a technical probhun, and on every side 
authors ar(^ to be found addrassing their audience 
from a special point of view. Few' can afford the 
time or exjiense to read every book which app<‘ars 
and so most are willing to delegate the work of 
a])prai.sement !.(,) the reviewer. Our revicw'crs have, 
in many w'ays. a difficult task. Usually bu.sy men, 
they willingly give up a I'onsiderabic portion of their 
all-t(,) 0 -scanty leisure to read carefully the works 
we send them‘and write down tlieir impression.s 
fairly and cotiscicntiously. We know tho trouble 
they take, how' eager they ani to discern merit or 
to reprove error. They liave our warmest tlianks 
and, knowing the interest taken in our reviews of 
books, we are sure that our readers appreciates their 
service, too. e liave abundant evidence of the 
closeness with 'ch our reviews are read and this 
has induced u.s. levotc considerable space in this 
Issue to reviews a nundier of interesting books. 
For further infoiniation wc have published some 
notes on the more important publishing firms, and. 
as we so often receive requests for particulars of 
books on chemical subjects, we have printed a list 
of all the books which have been review'ed in our 
columns—and this means practically all the hooks 


|iublished -during the jiast twehc months. The 
literature of chemistry is gi'owing so rapidly that 
.some kind of guide is necessary and we believe that 
this list will be a useful feature of the Jimnutl. 

* * * 

The notes on the various firms which publish 
duunical books remind us that, the jmblie attitude 
to iiublishers has changed very much .since Longmans 
wei'c founded two centuries ago. In those days 
publishers were booksellers and it wius customary, 
when any large work was to be ])ublished, for two 
or three publishers to issue a joint edition. This 
admi.xtiu , of the two sides led people to talk con- 
tcmptuous'iy of publishers as " booksellers." History 
relates that Moore was furious because Byron wrote 
■' familiar letters to Murray, a booksellei ," and the 
only defence put forward was that Murray kept 
his own carriage. It is even recorded that, at a 
literary dinner held during the .Vapidoonie wars, 
a toast to Napoleon was allowed on the grounds 
that he shot a bookseller. Sanei- riews prevail 
to-day, and there will be no one to contradict tho 
assertion that cheniistry owes much to tlie publishers 
of works such as 'I'horpe's Diction,siy. and treatises 
such as those of Mellor. Uolien. Friend and many 
others familiar to all chemists. The a.stonishing 
variety iif subject dealt with in nuslern books on 
chemistry is well illustrated liy the reviews printed 
in this number. An encouraging featui'C. too, is 
the more philosophic treatment of the problems of 
our science. There is a growing interest in the 
history of chemistry, there are valuable treatises 
on all bi'anehes of Ihrr science, and there are ho|K‘.s 
that co-ordination will be soon within the compre¬ 
hension of all. Much of this wt; owe to the enter¬ 
prise' of pubILshers, who are willing to print highly 
expensive works that are unintelligible, unfortunately, 
to the mass of the general public. It is for our 
retulers to see that they are rewarde<l. 
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All the scieiitillo societies aie now veil into the 
work of the wiiiler sesHion ; sections art! joining ^th 
seetiona to disciiss all kinds of subjects, and there is a 
stimulating atinospheie of eo-o])eration. The art 
of the joint meeting is being ])ractised vigorously this 
winter, and tlu^ enthusiast witli a taste for meetings, 
and no dislike for a little travelling, can easily occupy 
most of his evenings in London, Glasgow or Bristol. 
Manchester has, of course', long Ix'eii familiar with 
the joint meeting and the inteiesting address etelivere'd 
there recently by Sir William Willeo.x shows how 
valuable such nu'ctings can be. The address, of 
which we |)rint the major portion, is full of informa¬ 
tion and very suggestive. It is significant that so 
distinguishesl a lecturer should think it worth while 
to review the historical relations of ehemi.stry and 
' mewlicine, two seienees which have been closely 
linked togtdher in the past, and will be still more 
intimately connected in the future. There is a 
certain tc'iulency to assume that chemistry is con¬ 
cerned solely with the collection of facts, and that 
the study of its history serves merely to prevent emirs 
such as the inclusion of a Bunsen burner, dating from 
IStiti, in illustrations of apparatus used by Dumas in 
1841 to determine the composition of water. History 
is useful in this respect, but its true idility is not so 
readily apiiarent. It may seem paradoxical to claim 
utility for non-utilitarian studies such as the dead 
languages, history or similar subjects. But the fact 
remains th^sueh studies are of the utmost value 
in direct^BBe meiital outlook. It was at one time 
customljgPw advocate the study of history, Latin, 
or matllhmaties as a mental training. This docs 
not state all the case ; the mental outlook is more 
imiKirtant than mere mental agility. Dr. Armstrong, 
in his jiresidential address, said that a man acquired 
a post by his competence, but succeeded afterwards 
by his ability a.s a man. Mr. W'oolecK k, our present 
president, is, it seems to us, actively pointing a similar 
moral in his insistence that chemists in industry 
should consider the maiudactuier’s problems more 
closely. It is a question of mental outlook, and the 
attitude of mind towards a jiroblem will more often 
determine the success rvith which it is solved than 
extensive knowledge, necessary as this is. TTie 
investigator who jiosse-sses the hi.story of his subject 
will, with the le.ssons of the past familiar to him. be 
unconsciously more prepared to advance than he who 
pos.sesses the facts of the immevliate present and 
nothing more. The complete chemist will always 
be more than a eheiuist, and to show that the question 
is of more than academic importance, it may be 
pointed out that the technical staff of more than one 
large and successful busines.s organisation is recruited 
solely from those who combine competence with the 
right mental ontlook. 


THE INFLUENCE OF CHEMICAL {^SEARCH 
ON MEDICINE AND FORENSIC MEDICINE’^’ 

By SIR WILLIAM WILLCOX, K.C.l.E., M.B., F.I.C. 

Chemistry at the present day may rightly be 
described as an exact science. It is only during thi 
last bW years that it has become so, and it is well t< 
remember what a debt chemistry owes to physics fo: 
its present prominent po.sition among the oxac 
sciences. Medicine has beoTi closely linked will 
chemistry from the earliest times, and each, durinj 
their earlier development, has owed much to th< 
other. Medicine, at the present time, may be de 
scribed as an applied science. Many of its problem* 
have been too dilllcult for solution beyond possibilitjf, 
of doubt, and theories and speculations still occupj^ 
a jirominent position in the nuxlicine of to-day. Byy 
researches in chemistry and the ancillary sciences', 
man y of the problems in medicine arc being elucidated, 
so that as time advances theories and speculations 
are being gradually ftisplaced by deductions based on 
exact scientific observations. It is doubtful, how¬ 
ever, if medicine can ever possibly become a science 
characterised by such exivctitude as obtains in 
chemistry. Too many complicated factors play a 
part, in the processes of phy.siology and disease to 
render this attainable. It is certain, however, that 
the application of exact chemical methods to prob¬ 
lems of mevlicine and physiology has done more than 
anything else to clear away error and to lead to the 
pro])or understanding of the diflicuUies with which 
they arc confronted. 

The development of chemistry has been divided 
into the following periods :—Firstly, the. jirehistoric 
]XTiod, dating from prehistoric times to LXfO B.c. 
The. next period was the alchemic period of L'500 B.o. 
to IfifiO A.li. It was dwing this period that soientifio 
workers attempted to trairsmute metals and 
that the ancient Indian anil Grwk natural philoso¬ 
phers conceived their idea of atoms, a concept ior 
which was later elaborated and formed i 
basis of Dalton’s atomic theoiy. During this al¬ 
chemical }X'riod, chemistry appears to have had 
little relationshi)! with therapeutic medicine, hut 
its association with toxicology was very close. 
Poisoning and antidotes for poisoning a])pcar to 
have exerted a great fascination on the human race 
from earliest times, and they are frequently men¬ 
tioned in the earliest writings. Xeniqihon, 410 b.c., 
relates that the use of poisons was so frequent among 
the Medes that it was an ancient custom for the eujr 
hearers to taste the wine before piesenting it to the 
King. (Timiiial poisoning is I’cferrcd to in Roman 
history in 331 B.c., when twenty matrons were sur¬ 
prised in the act of preparing a jioiHon which they 
were compelled by the magistrates to drink and from 
which they perished. Roman law, 82 B.c., contains 
an enactment dealing with the crime of jsiLsoning, 
and a later enaetmeut dealt with the use of poisons for 
procuriiig abortion. In the first century b.c. Mithri- 

• AddroKji cU'Uvorod ut a joint meeting of the Manehester 
Soetiojis of tiio Sixiioty of ClieniieHl Inifuf^try, the Society 
of Dyoiu and Oolouriata, the Institute of Chciuirttry und the 
Manchester Literary and rhilosophical Society. 
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dates was so interested in jwisons that ho personally 
conducted toxicological experiments on condemned 
criminals and others. He wrote a book on the 
subject, and ho invented a universal antidote for 
poisons wliich Celsus describes as containing 36 
ingredients. It is r(.>corded that when Mithridates, 
tired of life, wished to commit suicide, his constitu¬ 
tion had been so long inured to antidotes that poison 
had no effect on him. He was, therefore, compelled 
to ask a Oallic mercenary to despatch him with 
bis sword. 

With the renaissance in Italy, poisoning became 
a fine art, and political murder by poison was in 
Ihoae dajis considered to be quite legitimate, as is 
evidenced by the secret archives of the Council of 
Ten at Venice, 1400 A.n. to 1300 It was in 
this period that Pojic Alexander VI and his son 
Csesar Borgia committed numerous murders by poison, 
and Pope Alexander VI him.self fell a victim to 
poison in 1503, his butler giving him the poisoned 
wine intended for one of his victims. Poisoning 
in England was not unknown at this period, and in 
1531 A.D. a statute of Henry VllI ordered ]K)isoners 
to be boiled to death. Up to the nineteenth century 
criminal poisoning was very common, and probably 
preparations of amenio and corrosive sublimate were 
most commonly used. The methods of diagnosis 
of jK)isoning depended mainly upon the suppo.scd 
circumstances attending the administration. The 
post-mortem appearances in ease* of ])oisoning 
appeaT(«l to have been very little understood, and 
importance was attached to signs such as lividity, 
discoloration of viscera, etc., which we now know 
‘ to be merely the ordinary post-mortem changes and 
fnot in any way characteristic of death by j)oison. 
In those days anyone suspected of poisoning stood 
very little chance of escape. 

Toxicology did not really make any great advance 
until the development of modern chemistry and the 
application of accurate analytical methods. The 
only certain signs of jmisoning are the identili(^ation 
and estimation by analysts of the poison in the body. 

In the tliird period, the latro-Chemical ])oriod 
1.500—170(1 A.n., chemical investigations w'crc mainly 
directed towards the cure of all ills, the dix'ir 
viiiK. During this ]K!riod, phosphorus was dis¬ 
covered, and iniprovements w’erc effected in many 
processes, such as the making and staining of glass 
and of earthenware. This period ts of valiu' to medi¬ 
cine in the discovery of sodium sulphate by Glauber. 

The Phlogiston, or fourth period, from 1660- 
1775 A.D., marked the efforts to explain the changes 
occurring in combustion and chemical combination. 
The work, though much of it was unfertile, paved tho 
way for, and was the precursor of, the next period, 
which is tho tjuantitative Period, in which the 
foundation of modern chemistry w'as laid. 

The fifth and last period, tho Quantitative Period, 
from 1775 A.n. to the present time, marks the 
development and growth of modern chemistry. 
Oxygen was discovered by Pl'icstley in 1774, and also 
independently by Scheele in 1777. Hydrogen was 
discovered by Cavendish in 1766, and, in his experi¬ 
ments on air, he found tliat 120th part of air resisted 
change, thus foreshadowing the discovery of argon 


by Lord Rayleigh and Sir William Ramsay in 1K04. 
Scheele discoveral chlorine in 1774, but thought 
it was a compound. Gay Lu.ssao, in bSOO, and Davy, 
in 1810, demonstrated the elementary nature of 
chlorine. Scheele discovered ai'.scniur('tted hy’drogeu 
in 1775, and hydrocyanic acid in I7.S3. It Is unnec¬ 
essary to pursue further the numerous discoveries 
made in the early part, of this ))eriod by men whoso 
honoured names arc hou-sehold words in the history 
of chemistry. It is interesting to note that these 
early workers made use of physiological c.vperiments 
on animals in their researches. 

The foundations of toxicological analysis were 
laid by the early work of this jx'i’iod. Thus, the 
Marsh test for arsenic was discovered in 1836, 
and further perfected by llei/.elius. in 1839, it 
wiis shown that in certain eases of arsenical poi.soning 
arsenic could be detected in the liver, spleen, heart 
and muscles, indicating that analysis should be 
made not only of the stomai’h and intestines but of 
th(' other organs of tlut body. The itnportanee of 
the absorption of poisons, and the realisation that It 
is tho absorbed iioison which causes death in most 
instances, was thereby ap|ii’eeinled. 

In 1841 I'Tesenius and Van Walberg devised a 
nrethod for tho systematic research of all ])oisons 
and for the destruction of organir^ matter viscera— 
as a preliminary to analysis. This nudhod of analysis 
is in common use to-d,ay. In I ,S5(I, St rauss discov'ered 
a ])roeess by which alkaloidal poisons could bo 
extracted from viscera, and this ])Pdcess,ina modified 
form, is one in common use to-day in the toxicological 
analysis of viscera in cases of poisoning by alkaloids. 

We come to modern developments of chemistry. 
Liebig (1803 to 1873) may be regarried as the founder 
of oi'ganic clu.'mistry. lie elaborated tlu! methods 
of ultimate organic analysis by combustion, and he 
applied his knowledge to the development of jdiy'sio- 
logical and agricultural chemistry. Liebigs work 
was the foundation of the eliemlstry of the pro¬ 
teins and metabolism. 

Pasteur was a clumiist who had, perhaijs, the 
gi’eatest outlook on scaener' of anyojie in liistory. 
He is, indeed, claimed as the founder of modern medi¬ 
cine, though he had no official imalical qualification. 
Pasteur’s investigations of ferment;ition led him 
to the study of bacteriology, fie demonstrated 
conclusively the Germ Theory, and showed, in a 
famous lecture at the Soibonne in 1864, that the 
theory of abiogcnesls, or spontaneous generation, 
advanced by Dr. Rastiapi in this country, was un¬ 
tenable. He demonstrated that the growth of 
organisms in sterile culture-media only occurred 
after these media had laam inirculated with living 
organisms. The truth of omnia vivum ex, vivo was 
(h'monstratisl conelusividy by his experiment,, and 
this work w'as f\dly confirmed "by Professor Tyndall in 
this country. This work of Pasteur led to the study 
of wound-infection by Lord Lister, and the birth lif 
antiseptic, and, later, aseptic, suigcry resulted. 
The human race owes an ineffahle debt of gratitude 
to Pasteur and Is>rd Lister for their re.scarohes, 
whereby w'ounds and surgical o[)erations have been 
delivered of the dread of infection and countless 
lives saved. 

c 2 
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Pasteur's work on fermentation was followed by 
masterly studies in silkworm disease, anthrax, 
vibrio-sepsis and chicken cholera. Pasteur went on 
from the determination of the cause of disease to 
discover methods of immunity, and in 1S81 he gave 
a brilliantly successful public demonstration in 
France of the ])racliciil value of his immunising 
methods against anthrax. He also discovered the 
means of immunising animals already infected 
with rabies l)y the injection of emulsions of the 
attenuated spinal cords of infected animals. This 
method is still in use in all jiarts of the world nt 
the pre.sent day, and the discovery is all the more 
remarkable in that the organism causing rabies has 
not even yet been isolated. 

Passing on from Pasteur, we come to Krail Fischer. 
Ho was a chemist to whom modern medicine and 
physiology owe an enormous debt of gratitude. 
His work on tlu! proteins led to an understanding 
of the constitution of the protein molecule, and 
the methods by which the metabolic processes in 
the IsKly bring about its synthesis. His discovery 
of phenylhydrazine led to the foundation of a more 
precise knowU^dge of carbohydrate metabolism and 
diabetes. He discovered veronal, and a host of 
other new drugs whereby toxicology was greatly 
advanced. 

Paul Fhrlich, another gn^at chemist, by his 
chemical st.udios, and tlunr a)>plicafion to medicine, 
has been one of the greatest benefactors of modern 
times. His experiments on dyes and tissue-staining 
led to the discovery of the iri-acid stain whereby 
the study of histology was greatly advanced. He 
discovtued the Fiuduin stain fr)r tubende bacilli in 
1882 and enunciated a theory of immunity which 
has been, and still is, the guide-jKxst to numerous 
discoveries, such as that by Wassermann, of the 
{amo\is common fixation test for syphilis and other 
diseases. Khrlieli's name will always be aasociated 
with the discovery of Halvarsan and the allied 
arseno-benzol derivatives, which have been of 
incalculable value in the treatment of s)rj)hilis, 
relapsing fever, etc. Ehrlich, by his study of the 
blood oorj)sucles, consequent on his perfection 
of staining methods, became! the founder of ha!ma- 
tology. 

Modern medicine luis bticome an applied science, 
and its advance is mainly due to the application 
of accurate scientilic inve.stigation. The chemistry 
of digestion, the proee.sscs whereby renal and skin 
excretions are ef[e(!tod, the processes of metaboli,sm, 
all these owe their elucidation to modem chemistry. 
The fascinating phenomena of internal secretion are 
essentially chemical processes, and olfer a very wide 
field for further research. 

One of tlie )uost interesting discoveries of recent 
times is tlw! isolation of adrenalin, the active prin¬ 
ciple of the internal .secretion of th(! suprarenal 
glands. Its chemical and physical properties have 
been accurately determined, and its physiological 
action is quantitatively known. It is of interest 
to note that adrenalin has been artificially syn- 
thetised, the synthetic product b(!ing known as 
suprarenin. 


What a wide field of research is still open 
chemistry and biochemistry! The vitamins • 
a most imimrtant jrart in nutrition. Their resist 
to heat and the methods of extracting them 
known, but none of them has yet been iso' 
and their chemical constitution is unknown. / 

As instances of the recent developments ii^' 
cine, developments which owe their discovery t 
to chemical research, mention may be n 
micro-chemical processes which enable tf 
protein nitrogen, and the creatinin and nr^ 
blood to be determined. 

The application of chemical method.s when 
free and organically combincid hydrochlc’ 
in the stomach could be detennined, and' 
organic acid could bo estimated, have bd 
utmost value in medical diagnosis. i 

Most valuable research on liver disea.se a,t Alice 

has been carried out during the last five d* fiars. 

This has been based entirely u|>on the ch'' ‘ vork 
of Van den Bergh, who discovered a inef . esti¬ 
mating the bilinibin in the sonnn fr small 
quantity of blood, the method being id on 
Irving’s discovery of the test for biliniOi 

Medicine requires all these new teste vc /, very 
much. As soon as they arc all published hey are, 
adopted in all the hospitals in the (!Ountr 3 '. The/ 
great debt which modern medicine owes t( 
chemistry, could not be bettci' illustrated tfu„ 
by the isolation, due to Banting, Best, a^„ 
AlaeLeod, and their co-workers, of insulin and|j., 
use in treating diabetes. The discovery of insulin 
really depended upon the preliminaiy chemical work 
in perfectingthe methods of e.stimatiiig sugar, acetone 
and diacetie a(!id in the blood, the carbon dioxide 
combining power of the blood, and so on. Just as a 
great victory in war is usually the culmination of 
steady and painstaking preparation with an object 
in view', so a great discovery in scientific researith is 
not to be looked for by fortuitous investigations, 
but rather as the o.rowning-])oint of steady and 
painstaking investigations along carefully thought-out 
and definite lines. 

The perfection of metliods of toxicological analysis 
with winch the name of Sir Tliomas Stephenson will 
ever be as-sociated has added greatlj' to the advance¬ 
ment of toxicology. 'J'he application of new’ly- 
discovered tests for the alkaloidal and other poisons 
has been of great importance. J^or in.stance, in the 
Palmer (!ase at Iliigelej', in Statfordsjiire, there is 
little doubt that it was a case of .strt'chnine poisoning, 
but at that time (18.5,o) the test for stryclmiue was 
not known, The exjiert for the Crown was unable 
to say that stryohnine was present. From the 
clinical evidence it seems pretty clear tliat the death 
was from strychnine, and Palmer was convicted of 
murder by poison by strychnine. If that evidence 
were presented to-day to the Court, Palmer ought to 
have got off. There is only one proof for poisoning, 
and that is finding the jxiison in the body. 

The Crippen case was interesting because hyosein 
was e ’’ery decomposable alkaloid, and that no one 
could possibly find it in the body after a few days or 
weeks. Dr. Crippen buried the viscera in quicklime, 
which helped to preserve those viscera ; otherwise I ‘ 
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doubt if the hyoscin would ever have been discovered. 
It took a month to get out the hyoscin. One dare 
not go above blood heat; above blood heat the 
hyoscin would have been hydrolysed. So one had 
to work, in the extractions and'evaporations, at 
about the temperature of the body, and then one 
succeeded in getting an alkaloid which gave all the 
chemical tests for hyoscin. 

A great advance in the toxicological detection of 
arsenic followed the introduction of the electrolytic 
Marsh-Berzelius test. Before that test was intro¬ 
duced- it was rather a nightmare doing toxicological 
analyses in suspected cases of poisoning by arsenic 
sometimes, because at one period, just after the War, 
it was very difficult to get hold of pure zinc. The 
electrolytic Marsh-Beraclius test has done away with 
all that anxiety. You may get rather lower results 
with it, but you get reliable ones, and there is no 
danger of finding some poison which was not in the 
viscera. This test was first applied by me for forensic 
purposes in the Sutton” case in 1911. I took the 
precaution of not relying entirely on the Marsli- 
Beraelius test, and estimated the arsenic in the. 
Itviscera as sulphide, obtaining enough evidence to 
r«ay it was a fatal ca.se of poisoning. 

I V^cronal is another substance of very great import- 
Vnee in toxicology which I should like to sec abolished 
Vom pharmacology. There are an enormous nuinlicr 
f^'lcaths from veronal, and many are not diagnosed, 
i-yiuse it is thought the death may be due to natural 
Ptjses. The method of deb-rminitig veronal is 
straightforward and simple. Tt is one that I pub¬ 
lished in 1913, and I think it has been of use in the 
analysis of cases of veronal poisoning. 

In connexion with the analysis of blood stains, 
the precipitin test has enabled the medical-legal 
expert to say not only that the stain of the blood, 
but the animal species of the blood can, in mo.st eases, 
be accurately determined. This methoil has beim 
u.scd by the scientific workers for the Home Office, 
certainly for the last fifteen years. Toxicological 
analysis is usually complicated by the presence of 
organic decomposable matter, and reciuircs ex|M‘rience 
and care in order that errors may be avoided. It is 
really a branch of applied chemistry, and requires a 
great deal of practical experience. It is not a 
subject that can be lightly undertaken, because the 
organic matter may lead one astray if one is not 
alive to this possibility. 

A very important function of the medical man and 
chemist is the giving of evidence in Courts of Law, 
or before Oovernment Commissions, Departnicntal 
Committees, and other public bodies, who are con¬ 
ducting enquiries into subjects of a chemical or 
medical nature. The enquiries may be of a criminal 
or a civil nature : whichever it is the function of the 
scientific witness is the same. The giving of evidence 
by the scientific witness is one of the greatest privi¬ 
leges and honours which fall to his lot. 

It is important to realise that the true function 
of the expert witness is to assist the Court of Enquiry' 
by his expert knowlcslgc and experience. He is not 
there to win the case for any particular side. He 
should not be an ex parte witness, and he should bo 
a;b^lntely free from bias, Tys is supremely essential 


in criminal cases, but it should be none the less 
important that in a civil case the export witness 
should be absolutely impartial. The giving of 
scientific expert evidence is a responsibility which 
should not be lightly undertaken. Statements of 
fact, on which the enquiry is based, should be care¬ 
fully considered and oxaminwl in a (u-ilu'al spirit. 
The scientific witness should refresh himself by the 
most careful study of the literal.ure and seicntifie 
knowledge relating to the subject in ([uestion. U 
necessary, he should conduct scientific e.vi)crimcnts 
and investigations to elucidate any difficulties which 
may arise. An exceedingly interesting example of 
that Is a celebrated *' Shampoo ” case. Tetrachloride 
of carbon was at that time popular as a shamjwo 
among ladies, but its use is now forbidden. Tlio 
vapour was found to be v'cry heavy, and a few breatlisi 
of it would prove fatal. 

Sometimes before you can form an oi)inion you 
may have to do some exj)criment,s. The expert 
witness should turn and turn about in his mind the 
subject on which he is asked to advise. He should 
unsparingly cross-examine himself on every aspect 
of the question. It is of great advantage that an 
expert witness should imagine himself to be in the 
jwsition of judge or cross-examining counsel, and to 
try and view the subject of enquiry from tffiur point 
of view as well as from the aspect of the counsel on 
whose side he is engaged. The success of an expert 
as a witness is mu(h assisted by an appreciation 
of the psychological attitude of those w'ho question 
him. This view of things will enable the scientific 
witness to anticipate the questions which arc going 
to be put to him and it will make, him tolerant and 
charitable to the searching rpiestions of the cross- 
examining counsel. Before being called >ipon to give 
evidence, the expert witness should express his opinion 
on the facts before him, in a written reiwrt, and it is 
well that the reasons for thi^ o]>inion should be concisely 
stated in the report. The opinions expressed in the 
report should be unalterable view's on which the 
expert has no doubt whatever. In giving evidence, 
the witness should remember that it is his duty to 
help the Court by answering qiicstions put to him in 
a clear, concise, fearless, and audible manner. Many 
witnesses do not speak up in giving evidence. It is 
rather bad for the reporters who are present. 

In giving evidence-in-chief, the answers should 
b(! brief and to the ]K)int. In cross-examination, the 
answers should, where possible, be as concise and clear 
as in evidence-in chief. Lengthy explanations and 
evasions of a direct answer arc likely to cr^te a bad 
iminession. A direct negative or affirmative should 
be given where jx>ssible. If this is not possible, the 
reasons for the inability to give a direct answer 
.should be clearly and curtly stated. I^engthy 
explanations and attempts to give lectures in the 
witness box arc apt to weaken the e-vidence, and to 
raise points of which the cross-examining counsel 
will not fail to take advantage. 

The duty of a witneas, whether he is an exprt 
witness or an ordinary witness, is to answer qwstions 
put to him by those intended to do so. He should 
avoid making any .statements which are not answers 
to questions put to him. The expert witness should 



• CHEMISTRY AND INDPSTBY " . Nof! 2«, m* 


avoid giving any answers which arc not absolutely 
free from ambiguil.y. Thus, for instance!, if a question 
is a doul)lc or triple one the witness should ask for 
the question tf> be suitably divided so that separate 
answers may Ixi given to each. 

If quotations from books oi’ reports are put to him, 
the exj)ert witness will be wise to ask to see the works 
in question, and to give his cxplanntiotL of the bearing 
which any writt<!n statement has on the inquiry, 
(generally', when one is confronted with a lM)ok 
some passage is i)icked old, which happens, perhaps, 
to tell against the evidence one may have given, 
wlicrens tlu! whole book is sup])orting tlio evidence. 
Similarly, with statistics and reports. 

From a very lengthy experience as a forensic 
witness, T should like to exjwcss my very great 
appreriation of the courtesy and consideration which 
are invaiiably cxtendcil by the members of the legal 
profession to those of our profession. It is the duty 
and privilege of the expeit witness to assist justice 
by his <'xj)erience and ad\'ice. It is also his duty to 
ensure that his views are clearly put before the Court, 
and not one jot or one tittle shoukl be withheld or 
left in doubt. 

To conclude, the I'clatiotiship between chemical 
research and medicine! is so close that advances in 
each o(!cur pnri passu. With the development of 
bacteriology! fifty years ago, and the imjKdus derived 
from its ajtplication to mtslicine, cnemistry became 
somewhat overshadowed. There have been clear 
signs of a great revival in the study of biochemistry 
during the last ten years, and at present medicine is 
looking towards chemistry for great and immediate 
advances. Physical eheiuistry opens the gates to 
advances in an untrodden field of medicine and 
therapeutics. Already, colloidal <!hemiatry is sup¬ 
plying a host of new' remedies possessing special 
attributes owing to their jihysieal state. In the solu¬ 
tion by chemical methods of problems relating to 
disease or poisoning in the bcaly, observations and 
analyses are often perforce eonductixl with very small 
quantities of material. It is for this reason that 
micro-chemical and colorimetric methods are fre¬ 
quently ernjiloyixl. In doing analysis on a jxiisoning 
ease you have to work with very small quantities of 
material, tiny little test tulies, or perhaps oven 
capillary tubes, and to do the tests on small watch 
glasses. 

In chemistry', as i)i medicine, specialisation of 
work has become necessary', since the fields of each 
arc so vast. The inten'st taken by the various 
chemical socic'ties in this country in biochemical 
problems, the rapid grow th and influence of the Bio- 
chemi(!al Society, and the attention given to bio¬ 
chemical j)robleraa by the various jdiysiological and 
pathologii'al societies, are all evidence of the intimate 
co-operation existing bctwt'cn chemistry and medi¬ 
cine. Pure chemistry has, ns its religion, absohite 
accuracy of w'ork. It is necessary that this spirit of 
accuracy' sliould be the foundation of all those 
branches of chemistry applied to medicine. The close 
co-operation between pur^ chemistry and those 
branches applied to m^cal research is the best 
safeguard against any “dangers from over-specialisa¬ 
tion. Biochemistry wiU be best advanced by the 


application of the principles of pure chemistry in 
its work. It is to bo hoi>ed that biochemistry will 
more and more attract to its ranks men who, like 
Pasteur, have engrained in them the principles and 
methods of pure chemical science, and who will 
approach biological problems in that spirit of critical 
judgment and of experimental investigation which 
are so essential for great work. 

FURTHER DEVELOPMENTS IN 
PULVERISED FUELS 

(From a Correspondent) 

Jlcmarkablo improvements in the technique of 
pulvcriscd-fuol firing continue to be made in the 
United States, one of the latest iminciples being that 
of complete automatic control of the working of 
boiler plant. This is l)eing tried with success on 
a number of largo boilers, notably at the Cahokia 
power station on the Mi.ssis8ippi at St. Louis and at 
the Cleveland eleotricity station. The principle i 
consists essentially in controlling electrically, accord-/ 
ing to the variation in the actual steam flow, th<f 
rate of the feeders which supply pulverised fuel t/ 
the burners, together with the height of the damper,' 
that is, a variation in the delivery to the combusti . 
chamber of both the coal and air supplies. At ' ) 
same time, the ratio between the two is Kept const,’ ; 
so as to ensure maximum carbon dioxide and c' 
bustion efficiency, irrespective of the amount rd 
coal being burnt. 

At the Ford plants, the second installation of 
four huge boilers of 20,400 sq. ft. heating surface 
each is now ready to start up at River Rouge, 
Detroit, and Mr. Cotterell, of the Underfeed Stoker 
Co., Ltd., states that tho pbuit at Walkerville, Canada, 
has three boilers of 13,600 sq. ft. heating surface, and is 
to work in conjunction with the imw “ Caracristi ’ 
process of low-temperaturo carbonisation, in which 
a I in. layer of roughly pulverised coal travels on 
a cast-iron plate conveyor swimming on a bath of 
molten lead at about 1200° F., the carbonisation 
being said to bo complete in five minutes. The 
residual low-temperature fuel, containing about 
10 per cent, volatile matter, is then to be used in 
the pulverised condition in place of raw coal. 

The pioneer plant at Lake.side, Milwaukee, with 
“ Lopnlco ” pulverised fuel, has now started up the 
second section of the station comiJrising eight boilers 
of 17,600 sm ft. heating surface, and at the Cleveland 
Electric Illumination Company, there are four 
double boilers, each having a total heating surface 
of 30,600 sq. ft., and ranking therefore amongst the 
largest in the world, fired with “ Lopuleo ” pulver¬ 
ised fuel from both sides. 

With regard to the Allegheny Steam Heating 
Company of ITttsburgh, with the largest single 
boiler in the world, 32,750 sq. ft. heating surface, the 
furnace is designed for a rating of no less than 
40,000 lb. to 4W,000 lb. of water per hour, that is 
a ratio of 11 :1, and the whole operation is extremely 
satisfactory, giving continuously 16-5 per cent, 
carbon dioxide. 
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Notes on some of the more important organisations and finns 


An account of tlie more important publislx'rs of 
chemical books in the Kiiglish language is no moan 
matter. Publishers of chemical books do not confine 
(heir attention to chemical books ; they include in 
their wide purview other suhje(.'t.s .such us gas manu¬ 
facture, politics, poetry, history, mathematics, fortifi¬ 
cation, the u.so of the globes, Persian carpets, ants, 
beetles, gnibs obscure, ami wriggling worms. A few 
of them, but only verj' few, deal with the law in 
addition to science ; the legal piihlishers aft a rule 
stick to the law and to what the law produee.s. 
Although there are a few firms which make their 
nain business the publication of tcehnieal hooka, 
hr instance, Messrs, (,'roshy fjoekwood and Son and 
I •I’s. C. Griffin and Co., thc.se are exceptions. 
';^uently, a statement about publishers of 
books must bo nearly as eomprehenaive as 
t(t hooka and to deal with the hooks jruh- 
\firms in existence to-day does not narrow 
very much, for some of the veterans in 
s go hack to the early days of publisheis, 
'c days when there w as no marked dis- 
i,ween a printer and a puhlislier. 

. of our publishing houses are sufficiently 
, :c, middle-aged, one might call them without 
being offensive, for the Oxford University Press was 
founded in 1468 and the Cambridge University Press 
in 1521. Tho.se dates svere (mco fin dc nif de, but surely 
now belong to the. middle ages. Then there arc^ a 
few finns whose history goes back to the eighteenth 
century, one of fhese (Messrs. Longman) to the 
early part of the eighteenth century, and, of course, 
there are the new -comers of whom Messrs. Black ie 
and Son and Messm. C. Griffin and (.'o. )ia\e now 
attained years of discretion, having been upwards of 
a hundred years in hu ness. One of the new np- 
starts, the finn of MaemiJan, has l)y strict ntUmtion 
to appearances almost attamed to respeelahility, 
hut if the truth were known, and we scorn anything 
short of the truth, they have meredy a beggarly 
eighty odd years of existence to their credit. Wo w ill, 
however, do them the justice of stating that they 
have never claimed to be veterans. 'I’hey have never 
been ashamed of their youth and inexperience or of 
anything else, and to the best of our belief we do not 
know why they should be. As for some of tho 
i)\fants—one finn had the audacity to come into 
existenoo in this very century, which is now nimiing 
—we can hardly consider them as deserving any 
mention, but they, too, will in time grow up and we 
will insert a few particulars about all, even those 
whose birth belongs to this era pf short hair, short 
clothes, short hours of work, and short hours of 
sleep, shortness of money and of a gooil deal else. 

The Oxford University IbiESS 
The first book printed on behalf of the University 
of Oxford was dated mcccclxviii. Many good 
authorities consider that 1468 is too early a date, and 


that an “ x " has been aecidcolallv niniUed. On 
the other hand, we may remind mir readers that at 
the time in quc.stion the use of Bomiiii lieiires for 
dates and in book-keeping was almost mdvei’snl, 
except in Italy, and that the ond.ssidii (d an " x ’ in 
tho date of a luddieation would liare lie(‘u more 
ea.sily dcfi'cfi'd then tlian now . VV'e do not know the 
evidenee on either .side. The Univei'sity authorities 
ap|iear in one jdnee to think tlndr Press began in 
1478, in another plaee they iijipe'ar to think it began 
in 1468. Whiehever date is (he e(irreet one, there is 
no doubt that the Oxford ladvei-sity Press oidy 
slowly emerged from idiseurity. hiaily in the 
oightt'cnth century the Urdversity mapdred (he copy¬ 
right of '‘Clarendon's History of the Rehellkm,'’ 
and out of the jjrofits of tld.s work ludit (lie home of 
tho Clarendon Ifi'ess. They have refaiiicd ttie copy¬ 
right—.so wo suppose—to this day; for lliere are 
always a few' exec^ptioiKS to every broad )»rincip!e ; 
and the wind is tomjx-rod to tin; shorn lamb. We 
think of keeping such an animal a-s a domestic ])ct 
during the imsuing winter, nidil, say, the end of 
March. If tlie experiment is not a sucec'.ss we sup¬ 
pose wo must buy a mwv overcoat, hut we arc of a 
sanguine humour. With the eueouiugement of a 
Royal Charter or two ( he Oxford Univei'sity Press has 
flourished exceedingly during four centuries ; it lias 
laiblished Latin and Greek Ijooks in profusion 
and of thesi' wc have a few on lair own shelves, 
including tlie edition of the " Eiiistles of Phalaris,” 
of date 1718, and made by Charl('.s Boyle, a relative of 
the more famous Boyle, who wasthe father of modern 
(dieinistry, and brother of the Earl of Cork. A 
famous hook in its way, too ! In accurate and com¬ 
prehensive dictionaries the Oxford University Press 
delights; the ‘ Oxford English Dictionary’' would 
do our WTiting a gi'cat deal of good if we had time to 
go through the bulky volumes with i are ; and think 
of Liddell and Scott and the “ Lexicon " : Schclieri 
and tlie " Dictionary' of National BiogTa])hy I But 
ever since the day of Boyle’s ‘' I’halai'is” tho Univer¬ 
sity' has adopted a higli standard before confeiTing 
its hall-mark on a work, not only a high standard of 
printing and jiaper, hut of writing and seliolarship. 
There are certain hooks of wliieli you could say at 
once that they woukl he .suitable for the Clarendon 
Press. We recognised Polkxk and Maitland's '‘His¬ 
tory o* Englisli Law ’' as iielonging to this class, and 
Polloi s '* Leading Cases done into V'erse " as being 
altogether too friiolous. But memory being nneer- 
tain we turned u]) the tith' page of Pollock and 
Maitland and found it was publi.slied by the (,'ambridge 
University I*ress. Well, well; and Pollock was an 
Oxford professor. The book was good enough to 
have been puhli.shed by the Clarendon IVo-ss. and 
that is a compliment to Iwth the hook and the Press. 
The ftess has branches in New York, 'I'oronto, 
Melhounie, Bombay, Edinburgh and Glasgow, and 
agents in half-a-dozen other cities in different parts 
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of the world. Among its chemical publications are 
such well-known works as Monier Williams’ “ Power- 
Alcohol,’’ and Morrell’s “Varnishes.” 

The Ca.mbkidoe University Press 
The Cambridge University Press dates from the 
year 1.521. Xince then it has steadily grown in 
importance : .John Field who was put in charge of 
it in the year lC.’);j, showed his zeal by building a new 
printing-house which remained in use until 1K27 ; his 
printing room was “ sixty feet by twenty, held six 
presses, had pa]aw windows and a jileasant garden.” 

The Cambridge ITniversity Press was one of the 
earliest firms to make u.sc of Earl Stanhope’s invention 
of stereotype plates, and bought two presses of his 
invention in the year 1S04. 

Oxford ha.s its Clarendon Press; Cambridge, its 
Pitt Press housed in a building which was erected 
and paid for out of the surplus cash provided for a 
statue for William Pitt, a former mendier of Pembroke 
College, Oxford was much helped by Archbishop 
Laud ; one of the distinguished men who helpixl to 
put the (Cambridge Press in order was Richard 
Bentley. Bentley knew more about Boyle’s edition 
of the " Epistles of Phalaris ” than did Boyle or any 
once since his date. His controversial methods were 
superb: he was a Yorkshireman ; there are no 
acientilic men now alive who could deal with a 
controversial subject as Bentley dkl, but if any wish 
to make the attempt it should be one of 

■■ the sons of Margaret and Clare-hall, 

Where Bentley late tempestuous wont to sport. 
In troubled waters, but now sleeps in jwrt.” 

Well, in 1742 we suppose the college port was as 
soothing as it is now. 

The Cambridge Uiuversity Press has published 
Bibles, Hi.stories, both Ancient and Modern, many 
mathematical and physical books including the 
works of Cayley, Kelvin, Tait and other well-known 
authorities. We fancy it has not published the 
works of Newton, a mathematician and physicist of 
equal repute. Of books more directly intcre.sting 
to the chemist should be mentioned, Bohr, on “ The 
Theory of S|)ectra and Atomic Constitution,” Ruther¬ 
ford, on “ Radio-active Substances,” and Whethani 
on the ■■'I'heory of Solution,” LWeing and Dewar, 

“ Collected Papers on Spectroscopy,” and Muir’s 
“ Principles of Chemistry.” 

The House or Lonoman 
University Ihesses have many advantages, but 
they have no ])edigree. No-one ciiuld write a 
koreyte Saga ” about one of them. When we 
come as we do now to the private firms who publish 
w'e are struck by the fact that the businesses are 
good enough to keei>. The writer of these notes 
has a better knowkslge of the lead business than of 
the publishing business and he notices this common 
characteristic : each of these industries is sufficiently 
remunerative to enable a modest man engaged in it to 
rear a modest family ; each is sufficiently resi>ectable 
to justify the sons and grandsons in continuing to 
engage in it. Some of the publishing firms have 
continued in the same family for four, five, or even 
six generations, some lead smelters, ajid . 


makers have kept the business in the family for at ” 
least a hundred and fifty years. Brewers have 
amassed money too easily; they tend to become 
peere and bankers ; their sons join the Diplomatic 
Service. We cannot recaU any publisher or any lead 
manufacturer who became a Viscount; Peers, idle 
Peers, we know not any who came from these origins. 

The house of Longman goes back to the year 1724, 
w'hen Thomas Longman bought the business which 
had been Taylor’s in Paternoster Row, London. 
There they are to this day in the very place where 
“ Robinson tWsoe ” was published in 1719 by their 
predecessor, Taylor. Upwards of two hundred years 
of steady publishing, always improving a little, 
better typts better paper, better remuneration for 
the authors, income tax and no doubt finally super¬ 
tax for the publishers. Two hundred years the 
Longmans have been there, tw'o hundred more will 
bide, very likely. They joined with four other 
firms in publishing “ Johnson’s Dictionary,” they 
published all kinds of other books, the “ Voyage of 
the Sunbeam,” Macaulay’s “ History ” and Disraeli’s 
novels ; so far as we know they are the oldest private 
publishing firm in the country since, in 1890, they 
bought up a yet older firm, Messrs. Rivington, 
founded in the reign of Queen Anne. A casual 
inspection of a few hundred chemical books leads 
us to estimate that Longmans have published more 
chemical books that we should care to have on our 
shelves than any other firm ; “ Monogra])hs on 

Physics, ” including Lymans’ “ Sjx'ctroscopy of the 
Ultra Violet,” and J. J. Thomson’s “ Rays of Positive 
Electricity ” ; a series of Text-Books of Physical 
Chemistry, including Findlay’s “ Phase Rule,” Baly’s 
“ Spectroscopy ” and Desch’s “ Metallography ’’ ; 
then a series of monographs on Indu.strial Cheraistiy, 
including Morgan’s “ Organic Compounds of Arsenic 
and Antimony,” Bone’s “ Coal,” Halo’s “ Electro¬ 
lysis,” Perkin’s “Natural Colouring Matters,” and 
several other books fit to be in every gentleman’s 
library ; a series of books by Stcw'art and another 
series of books by Plimmer, on Biochemistry. Do not 
allow us to omit Thorpe’s “ Dictionary of Ajiplied 
(Chemistry,” or MeUor’s “ Inorganic Chemistry.” 
Thorpe and Mellor arc the chemist’s Bible and 
Bradshaw, his Routh and Garnett, his Codlin and his 
Short. If you know your way about Thorpe and 
Mellor—and MeUor’s path is not eveiylaidy’s path— 
you can for a long while fare as if you were a chemist. 
When the Society of Chemical Industry asks us the 
next time what improvements we can suggest, we 
. shall propose tw'o pages similar to, or identical with, 
those who now' adorn the Duenna, to bring us con¬ 
tinually MeUor and Thorpe, w hich no doubt in their 
spare time they will read aloud to each other, 
probably simultaneously ; blame them not, they are 
young. 

Messrs. John Murray 

John Murray, or Mac Murray, as he was known for 
a time, bought in the year 17(58 a bookselling business 
at the sign of the “Ship,” No. 32, Fleet Street, 
London. He was a descendant of the old famUy of 
Murray of Athol, and had valuable connexions with 
many interesting and ^portent IB 
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He soon estiiblished a reputation a« a capable and 
upright publialier, and was jointly interested in 
several enterprises with Messrs. Constable and 
Messrs. Ballantyne. These caused him a good deal 
of anxiety, and he wisely severed his participation 
in their affairs before the financial difficulties of 
these two firms became too acute. When the crash 
finally came both Constables and Ballantyncs were 
Iieavily in debt, and Sir Walter Soott, who was also 
involved, hafl to devote many years of his life to 
clearing off his share of the loss by wTiting some of his 
most successful novels. Many of these were pub¬ 
lished by Murray, sometimes in conjunction with 
Messrs. Blackwood and Constable. Murray also 
published Bjtoii's poems, Jane Austen’s novels, and 
other standard books. His descendants carried on 
the business without departing from the high standard 
set by the origii\al John Murray; they published 
Lyell's Geology, Darwin’s books, the works of Sir 
Henry Maine, and indeed high-class books in every 
department of knowledge. 

In Science the firm publishes “ Science Progress,” 
and the various Bulletins of the Imperial Institute; 
it also publishes Hall's “ Soil,” Hall’s “ Rothamsted 
Experiments,” and many well-known books on 
agriculture and horticulture. There is usually sonie- 
tWng stately about Murray’s publications, nothing 
common or mean. Murray's house in Albemarle 
Street was for many years the resort of the most 
distinguisherl writers, travellers and men of note 
in London. 

Bi.ackik and Sun 

The firm of Blackie and Son, Ltd., is among the 
grave and reverend seniors of the publishing fra¬ 
ternity, dating from 1809 when John Blackie, senr., 
took over the previously existing Glasgow publishing 
house of A. and J. Brownlie. If the Brownlies 
be reckoned in the Blaeki(^ ancestry then th(' firm 
may count its birth as having taken place in the last 
quarter of the eighteenth century. 

Glasgow, through its ancient university, has been 
a centre of culture and learning from medieval 
times onwards. The beautifully printed productions 
of Robert, and Andrew Eoulis (1750—TOj—famous 
among great printers of all time—bear witne.ss to 
the quality of the cultural life of eighteenth-century 
Glasgciw'. Have,we not ourselves a Foulis Homer, 
a noble folio, a constant source of prides and an 
occasional source of recreation ? The Foulis tradition 
was continued in Glasgow by Andrew and John M. 
Duncan, who .sueceedwl Foulis as printers to the, 
university, and, like that great printer, specialised 
in the production of well executctl editions of the 
classical authors. The Duncans' premises, machinery 
and type, were purchased by Mr. Blackie in 1819, so 
that, in a raea.sure, Messrs. Blackie and Son may 
consider themselves to be in the line of succession 
from the groat Foulis. Ccitainly they have always 
sought to maintain the high standard of production 
in books set by these fathers of the noble art of 
printing. 

The Blackie firm from its earliest days spticialised in 
works of some enduring value as works of reference. 
BeU’sGlasgow Geography, ” juhlished in 1812, 


a complete geographical, statistical and political 
account of the world in .six well-packed volumes, 
well illustrated and well mu[i]S'd, is an example. 
In quite early times there were handsome, richly 
illustrated erlitions pf works such as Rollin'.^ ” Ancient 
History,” “ Travels in Italy, ' liy Di-. Moore, father 
of Sir John Moore who fell at Corunna, ■' Burns's 
Poems,” ‘‘John Bunyan,” with text .specially 
prepared by George Offor, still the standard t<'xt. 
Technical and educational publications were also 
prcKluced by the firm from an early date. Later, 
when the steam engine had arrived, the changing 
time is reflected in tlie firm's catalogw' in works such 
as “ Machinery and Mill Work,” ” The Engineer and 
Machinist’s Assi.stnnt," ” Railway Maehinery,'’ by 
D. K. Clark, and ‘ The Engineer'.s and Machinist’s 
Drawing Book ’ by the same author. Classics are 
represented by the " Roman Antiquities " of Dr. 
Adam, Rector of th(' Edinburgh High School in 
iSir Walter Scott's day, and by Potter's “ Antiquities 
of Greece.” At a rather later period (iHIitij the 
works of .lames Hogg, the Eftrick shepherd, were 
issued by the firm in a sumptuous edition. 

Of purely scientific books the earliest publication 
of the firm was (fomstock’s ” Natural Philo.sophy ' 
(1846). Eighteen hundred and .seventy saw the issue 
of Deschanel’s ‘‘ Natural Philosophy ' translated and 
etlited by ftof. J. D. Everett. About this time the 
firm put in hand the jweparation of an English edition 
of the great French diolionary of chemistry, Wurtz, 
Dietionnaire de Chimie, " Prof. .lohn Ferguson under¬ 
taking the editorial control. William Ramsay (after¬ 
wards Sir William Ramsay of Argon fame) and James 
Dobbie (afterwards Sir .lames Dobbie) were both at 
that time assistants in the chemistry department of 
Glasgow University, and were two of the contributors 
from whom came much good ” copy. But, unfor¬ 
tunately, when the work was well under way and 
the publishers wished to have the first and second 
volumes got ready for i.ssue it was discovered that 
many of the articles for the early volumes could not 
be available until the last Fnmch volume was ready. 
As a result the whole project was relinquished and 
the work done scrajipcd, Ramsay s with the rest. 
Bernthsen’s ‘‘ Organic Chemistry,” cditetl by Prof. 
Sudborough, formerly of Ihe University (tollcge of 
Wales, Aberystwyth, now of the Indian Institute of 
.Science, Bangalore, is another of the older, though 
still entirely fresh, chemistry books published by the 
firm. 

In recent years the firm has develojied its scientific 
catalogue v(Ty greatly. Dr. R, M. Caven’s scries, 
‘‘Manuals of Pure and Applied Chemistry,” gives 
evidence of the firm’s activity in the production of 
works on chemistry, while several volumes of the 
new series on ‘‘ Applied Physics ” have appeared, 
and include books and contributions from some of 
the most eminent men of science. 

GuiiNEY AND Jackson 

This firm w'as founded early in the nineteenth cen¬ 
tury, It has specialised in the publication of chemical 
and other technical books. Messrs. Gurney and 
Jackson are and have been for many years the pub- 
•litiers to tb? Chemical Society. 
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W. H. Smith and Son 

Two Scotch brothers founded Maeniillaiis i7\ 1843 ; 
two Kiiglish brothfu-B foiiiuh'd Smiths abmit thirty 
years earlier. The former became publishfTS, the 
latter booksellers and m!wsaj;en1s. From the point 
of view of success, reputation and honmirs, it is hard 
to say which side of the Border has the better record. 
There an^ two courses, one for these tyjiioal re])resen- 
tatives to continue a friendly rivarly ; the other 
course would be to amalgamate the tw'o concerns. 
W’e have had to think a gr(!at deal about amalgama- 
tioas iluring the last few days and may attach undue 
importance to it as a means of the nation's evolution. 
f'nAKLK.s (Ikii'hn a.nd Co.. Ltd. 

This century-old putilishing hou.se has earned for 
itself the title of Makers of Modern 'reelinology.” 
Founded in (llasgow when (leorge 111 was King, 
bookselling was comViined with the sale of fine 
chemicals and scientific a])])aratuH. Griflin’s Cheraioal 
Museum and Grilfin’s Public Library were well- 
known establishments and this helped to give the 

ublishing venture in 1820 its scientific and technical 

ent. “ The Glasgow Looking Glassof 1821> 
has a quaint advertisement in which a grilTin of 
niythicaV and heralilic fame is figured serving books 
in the library. 

The publishing branch flourLshed so abundantly 
that in 1848 it was transferred to London and became 
a sejiarate concern uixler the care of Gharles Griffin, 
grandson of the founder, Joseph Griffin. Members 
of the family have eontiimed the business ever 
since and two are now serving as director's, Mr. 
Charles K, Gritlin being a fifth geireration. The 
present ehairnran and managing director' is Mr. 
Francis J. Blight, F.K.S.E., whose eirteiprise and 
efficiency for over a quarter of a centrrry has secured 
for the hotrse the inrobtrrrsive but solid pojrularity 
which has atterrded the publication rrf works of 
worlti-wide trst'fuhress. Mr. Horace V. Blight, M.C., 
A.C.A., a director arrd secretary of the house, ■was 
killed itt actiorr in Fratrce in 11)18, arrd Mr. Arthur 
Downer, F.l.S.A. (son-in-law of the chairmait) has 
since joined the board of directors. 

In 1820 Griffin's j)rrbli.shed “ A Dictiorrary of 
Chenristry ” by Prof. Andrew lire, arrd " An 
Encyclopsedia of Ghemistrywith its applica- 
tiorrs to “Mineralogy, Physiology and the Arts’' 
by Prof. 11. Dundas Thotrrsorr, F.R.S., and later 

'l.'lre Frtcyelopardia Metropolitirrra,” “ The Girclc of 
Scietrees,’’ " Rose’s " Martual of Airalytical Ghemis¬ 
try,” Hrrmphry Davy’s “ Flectro-Chemistry,’' Fara¬ 
day's “ Lectrrres on the Chentical History of a 
Garrdle,'’ arrd ntaity other elassic.s. 'They were the 
first prrblishers of “ The Ghmttical News '’ and they 
fourrtled “ I'he Yt'ar Book of Beientifie arrd Learned 
Societies,” trow in its frrrty-frrst year of issue and have 
been responsible for innumerable handbooks and 
technical treatises, their “ Textbook of Iitorganic 
Ghenristry," eilited by Dr. J, Newton Frierrd beirrg 
krrown to all our readers. 

BAlLLit-mK TrNOADL and Co. 

Measrs. Bailliere, Tindall and Go., 8, Henrietta 
Street, Coveirt Garden, M’.G. 2. who have been 
established in this country siirce 1827, are therefore 


one of the olrlmt prrblishirrg arrd retailing houses rrf 
medical, chemical and .seientifre luKiks. They issue 
several catalogrres and carry a corrsiderable stock of 
nsrent Ixroks oir cheirristry, besides which, it shoirld 
be noted, they have a Jabr-ary Bttpply Dejrartmerrt, a 
Periodical Department and a I'oreigrr Orrler Depart¬ 
ment, arrd eatr therefore obtain any British or Foreigrr 
])eriodical.s arrd book.s which may not be stockerl. 
'These are irseful and time-.sn'ving services. 

Among their jnrblications are the well-ktrowtr 
*' Industrial ("hemistry Serieti,” edited by Dr. Samuel 
Rideal, Kirrgzetfs “ Ghemieal Enr^yclopaxlia, " Bar- 
irrrtt'B “ Anthracene and Anthraquinione. " Cross and 
Gole's " Atlodern Microscopy, ” Baker s ' Spectro¬ 
scope,"' arrd other stairdard works. 

'I’his firm, also, is agent for Messrs, Williatrts and 
'Wilkins of Baltimore, who are publishers of some of 
the most scierrtilic hooks is.su(xl in any jrart of the 
world. iVinong the periodicals they print is Ghemitul 
Fef’i'fios, a rrew jourital appearing rtnder 1 he editorial 
atrspiees of the AAnrerioart Chemical Society. 

W. AN]) R. CjiAMitKR.s, Ltd. 

This business was established irt 1832 by Williarrt 
arrd Robert Chambers irt F.ditrbnrgh. The fotttrding 
of “ Chambers's .loitrnal " and the launchirtg of that 
great work, “ (.htunbers's Krtcyelopredia,” are pei'ltaps 
the nrost rrotable featrires in the firm's history, arrd 
these are to this day their most im|)ot'tairt attrl 
popitlar publications. Atnotrg other of their ortt- 
standiirg works are ' Charnliers's Cydopicdia of 
Fnglish Literature, " ' Biographical Diiqionary '' 

Couciso Ga'/.ctteer of the World,” ” English Die- 
tinttaryf,” “ 'Twentieth Cerrtirry Dictionary,'' " Orgattic 
Chemi.stry, " '‘ Itioiganic Chertristry'. ' by Prof. Perkin 
and Kipping, and other int])Oi'tattt etlrrcational text 
hooks. 

Chapman and Haul, Ltd. 

The firm of Chaxttttarr arrd Hall, Ltd. Itave long been 
rroted for their seierrtifie and technical publications, 
many of wlrtclt have become starrdards of referertee. 
It is perhaps of irrterest to rentark that this House, 
established so long ago as 1837, acted as the original 
publishers of the immortal works of Charles Dickens. 
Arrthony Trollope was also at one time otr the Board 
of Diret^rs, and George Meredith w as for some time 
reader to the firm. 

The literary assoeiatiorrs have therefoio always been 
of corrsiderable Interest, arrd the scientifio side of the 
busittess, establislred many years ago, is now it) 
proce8,s of rapid development. 

Chapman and Hall are also well-ktrown as the 
European and British Flmpiro agents of the old- 
cstablisherl firm of .John Wiley and Sons. Tnc., of New 
York. Foirrrderl in abort the year 1807 their cata- 
logrro now contains the extraordinary trumher of 
over loot) books, including such hou.schold names as 
Treadwell and Hall, Patterson, and Hollonair. Of 
the famous names which appeared on the general side 
of the early Wiley list was that of James Fonimore 
Cooper. 

Macmiixan.s. 

Mes-srs. Macmillans have irublished a higher per¬ 
centage of the books we have in our own small study 
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than any other publisher and a Htill higher percentage 
of our special favourites, such books as “ Bali’s 
History of Mathematics,” “ Lang’s Theocritus,” 
“ Paigrave’s Arabia,” " Hajji Baba,” ‘‘ Tlie (Jay- 
Domlieys.” It is always a marvel to us that so few 
people know “ Hajji Baba ” ; if wo ever commence 
business as a publisher the first two books wo shall 
publish will be “ Crotchet Castle ” and ” Hajji 
Bii ba ” ; we scoure<l London some eighteen months 
ago for a copy of ” Crotchet Castle,” but in vain. 
But we wander from the point. Macmillan’s was 
started by tivo Vwothers, sons of a small farmer in 
the island of Arran, in the year 1843. With assets, 
which consisted almost exclusively of Highland ances¬ 
try and a determination to got on, they bought a 
small bookseller’s shop in Aldersgate Street in the 
City of London. A few months later they bought 
a bookseller's shop in Trinity Street, Cambridge, 
and sold their London shop. The young men made 
friends with such celebrities as F. I). Maurice, 
R. C. Trench, E. White Benson, Sir William 'rhomson. 
Bishop Colemso and Charles Kingsley and published 
books on their behalf. If their business methods 
were similar to those practised by the firm in more 
recent years it is no matter for surprise that authors of 
every variety desired their help. In 1858 they 
bought a business in London, transferred the manng<’- 
ment of the Cambridge business to one of the Mac¬ 
millans and a nephew of the name of Bowes, and 
made London their headquarters. They published 
the best-known works of such men as Huxliiy, 
Stephen, Pater, Trevelyan, T'ennyson, Avebury, 
Geikie, Bryce and Kipling. School books and text 
books they published for children of all ages 
and dealing with every subject; these concern us 
not. 

Macmillan's publish ‘‘Nature”; we envy the 
reputation and prestige of “ Nature ” and yet envy 
is not a common state of mind with us. They publish 
‘‘ Cohen's Organic Chemistry,” “ Lewkowitseb's Oils 
and Fats,” ‘‘ Lowry's Historical Introduction,” 
Nernst, Ostwald, Partington’s “ Inorganic ” and 
Thorpes’ ” Historical Chemistiy.” T'hey also publish 
Roscoe and Schorlcmmer ; why say anything about 
Roseoo and Schorlemraer ? One might as well 
dcsoribo the Pyramids or St. Paul’s Cathedral. Even 
editors have a Roscoe and Schorleinmer, perhajts 
not the latest edition. 

Bowes anb Bowes 

The business which the brothers Macmillan bought 
in 1843 in Trinity Street, Cambridge, had been 
founded by one .Tohn Nicholson, usually called 
“Maps,” in 1752. After the Macmillans moved to 
London in 1858 the (iandnidge bookselling business 
remained distmet and was managed by ncphew.s of 
the Macmillans of the name of Bowes. The present 
stylo of the firm is Bowes and Bowes and the chemists 
who visited Cambridge in 11123 will remember 
Messrs. Bowea and Bowes’ admirable “ Guide to 
Cambridge ” and their commodious premise-s. Books 
both new and second-hand are there in groat numbers 
and the staff is always glad to search for out-of-the- 
way books. ^ 


H. K. Lewis an'd Co., Ltd. 

The publishing and book.sclling business carried on 
under the name of 11. Iv. Lewis and Co., Ltd. was 
founded by H. K. Lewis in 1844, in premises at 
136, Gower .Street, London. Originally devoted 
mainly to medical and seieidilic books, the range of 
subjects graduiilly extended and the gener.al seieinw 
anil technical .sections steadily inerea.seil. .\,< the 
volume of business increased additional space was 
required, aiid 24, Gower Place was added. Later the 
Publishing Diqiartment was moved to 28. Gower 
Place, and this gave much needed room in the main 
building for the accommodation of the Circulating 
Library Diqrartment, a Keading Room for .Subscribers 
being provided. Tins change gave room for the 
opeinng of a special Department foi' Scientific .Station¬ 
ery—Card lnde.xes. Engineering Paiier and Drawing 
Requisites, etc. Arrangements have also been made 
for keeping customers advised of any |)nblieations 
on subjects in which they are specially interested. 

W. Heffer a.so Son.s, Ltd. 

Established fifty years ago throiigb the energy and 
enterprise of Mr. William Hcffer, still the head of the 
firm, the business has undergone constant expansion. 
In 1807 the Bookshop in Petty Cury, Cambridge, 
was taken, and the first step in the development of 
the business was made. 

Tbe publishing side at Petty Cury bus developed 
into a vigorous branch of the busine.ss, eoueerning 
itself mainly, though not exclusively, with books of a 
technical character, notably science textbooks, and 
books on the teaching of modern languages. These 
books are practically all printed and bound at the 
Printing Works in Hills Road. Of recent years the 
Printing Works has done a large amount of general 
printing, including a number of technical and other 
journaks, o.g., ThcA nali/sl, The Jovnml of the li)MiMe 
of Chemistry, and The Heiretiiry. 

B. H. Blackwei.1, 

We regret to state that this famous Oxford book¬ 
seller and publisher died on October 26 this year. 
His personality was well known in Oxfoid, his shop 
there was, and still i.s, the resort of many literary men. 
The firm publishes a number of chemical and other 
books, including poetry. We notice they publish 
an edition of the “Poetry of the Anti-.Iacobin ’ ; 
every chemist ought to rend this book. 

Grosby Lockwood a.sd Sox 

Me.ssrs. Crosby Lockwood and Son have a very 
strong selection of Chemical Works, being the pub- 
li.shers of " Industrial and Manufacturing Chemistry ” 
(Organic and Inorganic), in three volumes by Geoffrey 
Martin, D.Sc., Ph.l)., F.C.S., etc. The author's 
series of Manuals of Chemical Technology' are also 
well-known, nundroring eight volumes, amongst 
which arc “ Oils, Fats and Waxes,” ” Perfumes, 
Essential Oils and Fruit Essences,” and “ Dyestulls 
and Coal Tar Products.” Dr. Geoffrey Martin is 
now engaged in writing “ The Modem 8oap and Deter¬ 
gent Industry.” This work is being published in 
three volumes. Vol. 1, " The Theory and Practice 
of Soap-Making" being now' on the market. Mr. 
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Scott’s “ Standard Methods of Chemical Analysis ” is, 
of course, n classic of the industry, but his new 
“ Technical Methods of Metallurgical Analysis ” is 
not HO well known. “ Chemical .Synonyms and 
Trade Names,” by Wm. Gardner, is an important 
and valuable book which has recently been published, 
beitig the first and only compilation of its kind. 
Messrs, ('rosby Lockwood have been appointed 
agents for the .scries of Chemical Monograjjhs of The 
American Catalog Company, of New York, and 
these valuable v^orks can now be obtained from 
stock. 

KovvaRo Arnom) a>id Co. 

The well-known firm of EdwardfArnold and Co. 
was founded owe thirty years ago, and has spe¬ 
cialised ill books of all kinds, especially those of an 
educational, medical and scientific nature. 

Gekm.an Che.mi.hiry Hookk 

Mr, Edward Goldston, of 25, Museum .Street, Lon* 
don, W.C. 1, carries a stock of all the latest German 
Books on Chemistry, and will be'pleascd to send 
catalogues and list.s regularly to all interested. He 
claims to have the large.st stock'of^Gerraan chemistry 
books in this country. 

J. AND A. Churouili, 

Messrs. Churchill are well known as publishers of 
books oil Natural Science, Hygiene and Medical 
.Science. ’Pheir scries of text-books of Chemical Re¬ 
search and Engineering includes modern books on 
emulsions, catalysis, molecular physics and colloids 
by writers of importance. They publish “ Molinari’s 
Chemistry ” and ‘‘ Bloxam’s Chemistry.” The latter 
has reached its eleventh edition. ” Sutton’s Volu¬ 
metric Analysis ” is a standard work, and “ Allen’s 
Commercial Organic Analysis ” is the last word in 
such matters. Many of us have had occasion to visi 
their handsome quarters in Great Marborough Street 
None of us has ever regretted a vi.sit. 


ND iUDUSTRV 

and pamphlets and books on chemical suWwts 
which have been review'cd in our columns. There 
is nothing old fashioned or dilatory about the Benns ; 
they arc keen, businesslike and enteimrising. iliey 
are new comers in the chemical world, but they are 
pushful people who have already become of import¬ 
ance chemically and will become of greater import¬ 
ance. You must keep your eye on Benn; he will 
keep his eye on you. and if there is any book he 
thinks you want he will publish it while you are 
considering how the book should be written. Bonn’s 
intend, when they have felt their feet, to make their 
chemical books as good as their Art books, and that 
is saying a good deal. They have a knack of doing 
what they intend. 

McGhaw-Hii.i, PujiUSHiNU Co., Ltd. 

'J'he publications of the McGraw-Hill Book (\)., 
Inc., of New York, 11.8.A., are handled in Europe 
liy (ho McGraw-Hill Ihiblishing Co., Ltd,, of (i, 
Bouveiie Street, Loudon, E.C. 4. 

The Book (k). is an amalgamation of the book 
departments of the Hill Publishing Co. and the 
MoGraw Publishing, both of New York. Roth 
these companies issued technical journals and botli 
had book departments. When the coraiJanies were 
amalgamated in l!t07 it was decided to create a 
scjiarate company for the publishing of technical 
and scientific books. Every effort was therefore 
concentrated on the publishing of high-grade books. 
Readers of Chcmwlry and Industry are no doubt 
already w’ell acquainted with such leading chemical 
engineers as Liddell, Clcnuell, Hogue, loieb, and 
Bancroft, also the fine series of uniform volumes 
under the title of (he ‘‘ International Chcraieal 
.Scries,” The metallurgical profession is well catered 
for by the fine books by Hofman, Peters, Richards 
and Ingalls, all of which were actually the foundation 
stones of the big xiublishing busint'ss of McGraw-Hill. 
Chemical and Melallnrgical Engineering and The 
Engineering and Mining Journal Press are the two 
important journals published by this company for the 
chemical and metallurgical j)rofc8Hions. 


Methuen 

The publishing house of Methuen and Go. was 
founded in 18.S<), taking its title from one of the 
Christian names of its originator, Algernon Methuen 
Marshal .Stedraan, the son of a Godaiming surgeon, 
who ten years later assumed the name of Methuen. 
This firm juiblishes all sorts of scientific books, in¬ 
cluding Ein.stein's original book on “ Relativity.” 
Indeed, their various books on ‘‘ Relativity ” gene¬ 
rally have been recognised as the best of their kind. 
They aLso jHiblish books on “ Atoms ” and the 
advanced sciences. 

Ernest Benn, Ltd. 

The publishing business of Messrs. Benn Brothers 
has ^own .so much in recent years that their book 
side has been transferred to a separate 
Ernest Benn, Ltd. 

^pmists know' Bonn's; they publish The 
“Chemistry in the XXth Century,” 


W. AND G. Fovlb, Ltd. 

This firm started in the year 1904 with no capital 
except a box full of second-hand books and a few 
pieces of newspaper. It now has large premises in 
the Charing Cross Road, London, containing over a 
million volumes. If a chemist wants a new or a 
second-hand book of any description Messrs. Foyle 
will procure it for him. 

Wm. Bryce 

Mr. Bryce, of 54 Lothian .Street, Edinburgh, has 
one of the largest stocks of books on chemistry and 
other branches of science in the British Isles! He 
has shelves full of Technical .loumals from Chem¬ 
istry and Industry downwards. He procures you 
the Alembic Club reprints, which are very good, and 
many other books which delight the chemist. We 
know from our own experience how speedily he pro- 
cur®} fop you what you wapt. . 
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A CoMJPRBHENSIVJE TREATISE ON INORGANIC AND 

Theoretical Chemistry. By J. W. Melloe, 
D.Sc. Vol. V. Pj). x+1004. London: Long¬ 
mans, Green and Co., 1024. Price 63s. 

The volumes of Dr. Mellor's treatise continue to be 
pulilished in rapid sequence, and the appearance of 
the fifth volume is a welcome guarantee that the 
aeries will be complete before the early volumes have 
lost their freshness. The present number is con¬ 
cerned mainly with boron, aluminium, the rare earths 
and carbon (part I), whereas smaller chapters are 
devoted to gallium, indium, thallium and scandium. 
The work is constnicted on linos similar to those of 
the preceding volumes. The subject matter is treated 
with detail unusual even in large treatises so that the 
term “ comprehensive ” is veritably justified. Skilful 
arrangement, judicioms use of type and frequent 
employment of clear, if small, diagrams combine to 
render the book not merely an invaluable work of 
reference, but also a pleasant companion. The 
bibliography is exhaustive and the ability of the 
author to include in ordered sequence references to 
work published during the current year is a striking 
tribute to the success of bis system of working. Most 
chemists will be grateful also that Dr. Mellor has not. 
been content merely to co-ordinate and arrange a 
groat array of facts but has impressed his personality 
on the work, even if they regret that be has not 
included those little touches of philosophy which 
formed such charming and unicpie features of bis 
smaller books. 

Where all is excellent it is difficult to .singlt’ out 
a section for special praise, but the chapter dealing 
with the rare earths appears to the reviewer to be an 
outstanding example of the .successful treatment of a 
subjtwt of almost uniiiue complexity. 

liie book is well printed, and is singularly free from 
misprints and clerical eiTor.s. The only slight draw¬ 
back to the pleasure of its perusal is the continued 
use of somewhat inelegant ablireviations and the 
prolific use of authors’ names whereby at times the 
stage appears so crowded with Hamlets that the 
interest in the play becomes obscured. 

H. Wren 


Modern Chemistry, Pdee and Apflied. By Proe. 
A. J. Hale. Vol. T, pp. xi+272; ihl. 11, 
pp. vii-l-27(); Vol. Ill, pp. \Ti-f-2H(); Vol. IV, 
pp. vii-f 280; Vol. V', pp. vii-+280; Vol. VI, 
pp. vii-|280. London: Virtue and Co., Ltd., 
1923. Ihicc, ICs. per volume. 

In preparing this compendious work, the object 
of the author has been to provide for the chemical 
and general reader a concise account of modern ehem- 
istry as it appears, viewed as a whole. With this 
object in view, examples are culled freely from the 
academic as well as the industrial sides of the science, 
and sufficient explanation is given to aid the non¬ 
technical inquirer in search of information. Any 
large general treatise must constantly face the danger 


of being insufficiently detailed for tlie technician and 
too technical for the uninitiated, .\lthough Prof. 
Hale's treatise is not blameless in this respect, one 
cannot but admire his perseverance in selecting from 
such a vast amount of material as that i)i'oviilcd by 
the whole field of chemistry. 

Volume 1 begins with the composition <if air and 
water, opportunity being taken ns occasion arises to 
introduce theoretical matter, jinsses on to the laws 
of chemical change, and then on to the non-metallic 
elements. Volume 11 reviews the alkali and alkaline 
earth metals and discusses the ))roi)erties of di.ssolved 
substances, chemical change, the aluminium group, 
the rare earth elements and the inert gases. Organic 
chcmi.stry occupies the whoh' of Volumes til to V, 
and overruns into seventeen page.sof \'ol.tT,of which 
the remainder is devoted to the industrial metals and 
their alloys, concluding with a chajiter on analysis, 
and a name and subject index occupying 46 pages. 

The work is very well printed, Imt its bulk has been 
made unncce.s.sarily large by the use of very thick 
paper, and in view of the arrangement of the contents, 
the lack of a separate index for each volume, and of 
some indication of the contents on each back makes 
handling awkward. Prof. Hale's treatise^ constitutes 
a moat interesting attemid to revi(^w the w hole of 
chemistry, untrammelled by artificial divisions into 
pure and apjdied branches, and can be recommended 
to those who do desire, not an exhaustivi? treatise, 
hut a much wider range of information than is avail¬ 
able in a general text-book. 

The Gorbo.sion of Metal-s. By Ulick R. Evans} 
M.A. Pp. xii-f212. London : Arnold and Co., 
1924. Price Its. 

This little book has been written more particularly 
for three classes of readers, namely, the juactical 
engineer or works chemist, the research worker, and 
for students of engineering, metallurgy and inor¬ 
ganic chemistry. One feels that to be of real value 
to the first two of these the hook might well have been 
several times its present .size. The problems of cor¬ 
rosion are so vast and intricate that it is impossible 
to deal adequately with them within the coniines of 
some 201.) pages. Many of the sections suffer in con¬ 
sequence from undue compression. To such as have 
access to a good library this may not be a serious dis¬ 
advantage, for the book is replete with references 
which are thoroughly up to date. Mr. Evans has 
evidently read widely and is to be congratulated 
upon the large amount of useful material that he has 
been able to collect together. 

After a brief account of the more important 
theories of corrosion, a chapter is devoted to the 
direct combination of metals with non-metals, the 
researches of Pilling and Bedworth, and of Tam- 
mann receiving particular attention. After explaining 
briefly in the third chapter the essential princijiles of 
electro-chemistry, the author proceeds to discuss 
anodic corrosion, corrosion involving the production 
of hydrogen gas, and, subsequently, the pri'sence of 
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dissolved oxygon. A section is devoted to the cor¬ 
rosion of copper alloys and condenser tubes, and it 
is u.seful thus to have, in tabloid forin, a review of 
the comprehensive researches of J)r. Bongough and 
his collaborators, as seen from Mr. Evans’s stand¬ 
point. 

Li dealing with the prevention of corrosion re¬ 
ference i.s made to the method of softening water by 
filtration through permutitc, whereby dissolved cal¬ 
cium and magnesium salts are replaced by the cor- 
rcspf)nding sodium salts. As these have no scale- 
forming projjerties and are not subject to hydrolysis, 
Mr. Evans concludes that they are probably less dan¬ 
gerous from the corrosion point of view (p. 169). 
This, however, is contrary to the pn-sent writer’s 
experience both in the laboratory and in 2 )racticc, in 
so far as mild steel is concerned. 

The author illustrates in a graphic manner the 
complexity of the problems of corrosion. “ If, for 
instance, two factoi’s alone had to be considered,” 
he writes, ” and ten values of eatdi factor were 
thought to be sulKoiciit for the tests, clearly 10* or 
100 experiments would suffice to give the required 
information. If, however, there are ten factors in¬ 
volved, we should require 10‘“ or ten thousand million 
experiments. In actual fact the number of im¬ 
portant factors is v(vy large.” 

Mr. Evans is evidently a w'hole-hearted believer 
in electrochemical explanations for corro.sion phe¬ 
nomena, and the book is written from that point of 
view. Yet surely in so vast a field there must bo 
many widely different causes for corrosion. One 
gains the impression that the author, by seeking 
to tie everything—except perhaps the dry corrosion 
of metals, with regard to winch he appears to have 
altered his earlier views—down to an electro¬ 
chemical explanation, to the exclusion of all others, 
js taking too narrow a view of the subject, and does 
not quite realise the magnitude of the problem he is 
so courageously attacldng. 

The book is attractively written and has been 
well printed. The grainmar is a little weak in places, 
and the occasional use of such archaic terms as 
oxidization is somew’hat cumbersome. But these 
are minor points, which the author will no doubt 
remedy in later issues. J. Nkwxon Eiuend 


Oi/ru.vKs OF Oroanio Chemistrv. By E. J. 

Hor.MYARii, M.A. I’j). xii I 400. Ltuidon: 

Edward Arnold & (’o., 1024. I’rice 7s. Od. 

To one whose chemical training in a University 
Oollege in this country did not include the i)re{)aration 
of a single organic compouiul, it is amazing to find 
how far the teaching of tho subject has spread, for the 
volume before me is w litteii for senior schoolboys and 
medical students. 

It may b(*, as tho author says, a matter of suiqjriso 
that 80 little organic chemi.stry is taught to elementary 
students. On the other hand, will such a beginner 
l)e encouraged with any hope of success “ to refer to 
Beilstein or Kichter or the original literature .... 
a detail of training to which great importance is 
attached.’" All one can say is that Olifton boys must 
be well in advance of the ordinary degree student of 


our Universities, few of whom would—or, in many 
cases <x)uld, even with encouragement—tackle the 
original German references. 

After the first 100 pages these elementary students 
—Imginncrs,* w'e may suppose—are required to 
answ(U' such questions as : In what way is the 
chemical behaviour of phenyhiitromethane peculiar ? 
give a brief description of the electronic theory of 
valency ; what explanation of the mechanism of the 
Friedel and Crafts’ Beaction has been advanced i 
write an essay on the relation between physical pro¬ 
perties and chemical constitution of organic com¬ 
pounds and so forth. 

T'hese and similar questions are associated in one’s 
mind with an examination paper in the Honours 
school of chemistry. But this may bo mci'e prejudice, 
and one naturally turns therefore to the earlier part 
of the volume to see if tho foundations have been 
well and truly laid, a matter of greater importance 
than the reading of original references. 

There is, to begin with, a full and clear account of 
the usual methods of analysis and molecular weight 
determinations. This is followed by what is termed 
“ determination of molecular architecture,” and 
three examples are given, namely, ethyl alcohol, 
acidic and formic acids. 'The quadrivalency of carbon 
is of course insisteil on, though tho author does not 
explain why “a freo-valency waggling about in space 
like a tentacle of an octopus is enough to send a cold 
shiver ilown tho back of an organic cln-mist ”—a 
didactic form of statement which in the case of 
beginners would, 1 imagine, convey little meaning. 
How are the three examydes treated ! The usual 
chemical changes and equations are given, the action 
of sodium, of phosphoru.s chloride, ele., but there 
ace no practical details to help the student to visuali.se 
these changes or to ^calia(^ how' we know that the 
products in que.stion are formi'd. 'Ibis section is 
completed in 15 jiages. Then follows a short 
chapter on radicals, when we conic to Bart I t on 
stereoisomerism, tautomerism, the valency of carbon 
and catalytic reactions, after which the systematic 
treatment of aliphatic and aromatic comjiounds is 
begun. 

'The book is written in a clear anil lively .style, 
which will appeal to boys, with occasional bitsj of 
history, and is endiollisheil with the yiortraits of dis¬ 
tinguished chemists. For a University student with 
some experience of practical work it can bo warmly 
recommended. .J. B. Cohen 


Gei.a'I'in in FHorooRARiiY. Vol. I. By S. E. 
iShei'I'auu, D.Sc. Monographs on the 'Theory 
of .Fhotograyihy from tho Keseareh Laboratory 
of the Eastman Kodak Company. New York ; 
B. Van Nostrand tiomjwny, 1923. Price S2.50. 

'The importance of as complete a knowledge as 
jjossible of the properties of gelatin is well recognised 
in the photographic inilustry and any work which 
promises to increase knowledge in this direction is 
eagerly looked for and scrutinised. 'The present 
volume, the third of the Monographs on tho Theory of 
Photography issued by the Kodak Company, belongs 
to the category of books that promise much but 
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equally leave much to be defiired. It would appear 
that the author has attempted too much in too small 
a space. The hi.storieal resiitnd with which the book 
opens i.s but little more tliaii a catalogue of names, 
dates, and proccs,ses, and the fourteen ]>nges it 
ocouj)ies could have been better emjdoyed in the 
amplification of some of ttie later, more purely scien¬ 
tific matter. 

The cha])ter on manufacturing processes i.s too 
long and ill-balanced for a mere sketch, and is far too 
short to pennit of a u.scful discussion of those factors 
which are of the groatc.st practical importance to the 
photographic manufacturer. The ndercnccs to orig¬ 
inal papers are very comprehensive and cover practi¬ 
cally the whole field dealt with, and this is tnn^ not 
merely of this section, but of the whole book. On the 
other hand, the space of seventy odd pages devoted 
to the review of gelatin manufacture is obviously 
inadequate, if the many problems involved are to be 
usefully discussed, and one is left with a feeliTig of 
dissati-sfaction. 

Quite the best chajder in the book is that on the 
analytical and constitutional chemistry of gelatin, 
though it is by no means free from matter calling for 
comment. Exception may surely be taken to the 
method of determining snl|)hurous acid l)y direct 
titration witli A' /10 iodine. It is now well recognised 
that gelatin 1ms an iodine absorjition value, vvhieh 
varie.s with ditTcrent gelatins and is indci)ei\dent of any 
suljiliurous acid content. H'his is hinted at vaguely 
on p. ll.a, where the author says, “ .Some gelatins, 
however, evidently contain .something beside sul- 
])hurous acid winch combines with iodine, not always 
formaldehyde." Again on p. IHi it is stated, ‘‘'J'he 
dire(d iodine number has a certain value but is not 
simply a measiu'c of sulphurous acid in gelatins." 
One would thiidv that two such statements occurring 
so close together at least I’alled for diseu.ssion, if not 
recoiK'iliatioii. 'I’his example is typieal of a number 
of others, which are open at least to the criticism of 
loose writing. 

No analyst would use the statement made at the 
bottom of )). I2d as an adequatt; deserijjtion of a 
phosphorus determination. Nor can one agree with 
the remark (giwn as a footnote on p. 118) that e.vaet 
eoridifions for the ammoniaeal silver nitrate test 
cannot be given because the .specifications will vaiy 
according; to tlie particular photographir' use of the 
gelatin. 'I'he iitqiortanee of the te,st may not 1)0 
doubted, Init the conditions of the test must be 
specified very exactly, and some diseus.sioji of the 
nature of the imiterials in gel.atin which render the 
te.st possible, and which make it of value woidd have 
been weleonied. 

lender the physical testing of gelatins, the more 
important points are mentioned, but insultieient 
emjthasis is laid on those details whicti are of mo.st 
importance in evabuiting gelatins for photographic 
purposes, p. 207, Eig. 41 shows what tlie author 
calls a viscosity- jelly strength eurv'o, hut whicti 
one would prefer to look upon a.s a viscosity cooling 
curve, since viscosity is plotted against teraperalure. 
Such curves are of the highest value to tbi- jihoto- 
graphic manufacturer, because with practice they 


indicate what a gelatin is likely to do under actual 
working conditions. 'I'hi.s |ioint appears to have 
been entirely owrlooked in tlie volnnu' under revdew. 
No mention is made of tlie ncees.sity of allowing the 
gelatin solution or dispei-sion to attain equilibrium 
before proceeding to determine its \ isrosity, though 
negloct of such a preeantioii is a fruitful source of 
anomalous results. 

The volume is disappointing, though imieh may be 
due to the inadequate space availalilc': it. is at limes 
even irritating, when for example one finds the name 
Procter spelt in two different wav's on the same jiage. 
There an* fortunately few- sub.stanees so didieult to 
investigate or .so protean in form and eharaeter as 
gelatin. Equally, there are few snbstunees that have 
been more, strenuously investigated during the past 
decade. One eaniiot hut expect that a monograph 
devoted to those as))oets of the material should 
convey this newer knowdedge eoneisely and clearly. 
Such a monograph is urgently needed, and few are 
better equipped for .such a task than the author of 
this work on gelatin. It is to be Imped that changes 
will lie made in any subsequent edition so that the 
work shall more truly lepreseid the .standard of the 
Kodak .Research Laboratory at Rochester, and the 
real knowleilge of the writer of the book. 

H. W. (ibuk.nwood 


f. Micuaxl Faratiay. Ry W. L. Ra.miki.i,. Pp. 
187. The lloadmaker .Series. Loudon : Leonard 
Parsons, 1924. I’rieo 4 r. (id. 

IT. Tnn Lick of Sik Wii.LiAii Ckookks. Ry Dr. 
E. E. PooKNiER i»’.\r.nE. With a Eoreword by 
Sir Oliver Loimie, D.Sc., E.R.S. Pp. xix | 4ll 
London : T. Eislmr Ihiwiii, Ltd., 1924. Price 
2os. 

111. The Life of John AVili.iam Strutt, Tmun 
Rakon Ravleioh. 15y his ,soii, R. ,1. Strutt, 
EoURTK il.VBON RAyLEItiit. Pj). xi-f403. 
London: E. Arnold & (to. 1924. Price 25s. 

Riography is a fascinating art, and in projiortion 
to its fascination so the rules mount up for the guid¬ 
ance or confusion of biographers. Dr. .tohnson held 
tiiat a man’s life was best written by himself, and 
when thi.s condition cannot he fultilled one innst ask, 
at least, that the subject of the biography be made 
to live in the brief space of the hook. 'I'he throe 
biogi'apliies under review exhihit three dilTerent ways 
of apjiroaehing the preblem. 

1. The author of this life of Earaday, realising 
that jirevious hiographies had been mainly eonccniccl 
with the scientist, has ilesired to make a clearer 
picture of the man himself. In this he has well 
succeeded, and the qualities of Earaday are well 
brought out, suliicient mention being made of his 
researches to show their importance. Wo see Fara¬ 
day, the (‘rraiul lioy, promoted to book-binding, hi.s 
tireless efforts at self-wlueation, and the romantic 
conditiorw under xvhich he became assistant to 
Humphry Davy at the Royal Institution. An 
interesting account is given of the period of travel on 
the (,'ontinent as valet-assistaid to Davy, and a 
chapter on the state of science in 1791 jirovidea an 
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introduction to Faraday’s researches, which culmin¬ 
ated in the production of the first electromotor and 
his pioneer work on electrolysis. The manifold 
activities that tilled the remaining years of his life 
are well described, and the book concludes with an 
appreciation of his qualities, his modesty and lovable 
character, and his dislike of hypothesis and love of 
experimental research—a quality which explains the 
almost unvarying accuracy of his deductions. The 
author is rightly fascinated with his theme, and has 
])roduced a most readable little book, which, as it is 
also well presented, will make a pleasant companion 
(luring a winter ev(ming. 

11- The life of Sir William Crookes is of unusual 
interest , not only as a record of scientific achievement, 
but also for the enigma pre.seut(al by the man. Sir 
tlliver Lodge, in his foreword, says that “ in his 
(Crookes’) presence one did not ff^'l the worshipful 
enthusiasm which some of the great men of science 
have arou.s(!d,” and further implies that “ the bril¬ 
liance of Crookes' discoveries,” rather than his per¬ 
sonal ((ua.lili('s, ■' forced him into the higluwt official 
position a scientific man can attain "- the presi¬ 
dency of the Koyal So(!i<'fy. In addition, his activi¬ 
ties in the world of fiuanee and in the much le.ss sub¬ 
stantial world of si)iritualism are unusual elements 
in the life of a great chemist. 

As far as jiossible L)r. Fournier d’Albc has allowed 
Crook(*s to tell liis own story, utilising correspondence 
freely as well as extracts from his writings, A clear 
picture is given of Crookes' .student day.s und(W 
Hofmann, and of the peregrijiations that led to the 
establishment of the ChumicrJ Xewn, which Crookes 
edited whilst carrying out res(>ar(;hes and acting as a 
consultant. His work in s])Cctroseopy that led to the 
discovery of thallium is intere.stingly (h'seribed, and a 
fair account is given of the eontrover.sy with Lamy 
over priority in the discovery. After gaining his 
h’.R.S. in ISfi.'l, Crookes passed through a troubled 
period, and his time was occupied with the use of 
carbolic acid as a disinfectant, th(( recovery of gold 
by th(‘ amalgamation proce,ss, and many lawsuits. 
These lawsuits and numerous appcutrances in the 
courts as an ex|iert witness gaiiKid for Crookes a 
reputation for pugnacity, an aspension which he 
indignantly re|iudiated. His work on the atomic 
weight of thallium Ijears witness to his unwearied 
patience, liis accuracy, and his ingenuity in dealing 
with dilliculties. Perhai)S the culminating point of 
his career eatm^ with tlu‘ British .Association address 
on ■' radiant matter,” but a eln.'inist who could claim 
credit for the discoveiy of thallium, the radiotueter 
and cathode-ray phenonnuia, as well as for s)>ceula- 
tions on the origin of the elements that were far in 
advance of his time, had no reason for dissatisfaction. 

The book gives a vivid picture of the career of a 
most unusti^ personality, and j'ct leav'cs one 
despite itsiundoubted interest—w'ith a vague dis- 
satisfaetiol^'-' It is difficult to .say whether the eau.se 
lies in Ordtokos' personality and his dealings in haute 
Jiimnce, or in the somewhat detached attitude of the 
biographer. It is (awtain, however, that the book 
“shpuld be on the shelves of every chemist, Itecause it 
fapidtSSy described the work of a great pioneer in 


HI.—It was laid down by Dr. Johnson that only 
those that live with a man can write his life with 
exactness and discrimination. 'This condition is ful¬ 
filled by the admirable life of the late Isjrd Rayleigh 
which has been prepared by his .son, hinwelf a dis- 
tinmiished physicist. 

Lord Rayleigh was born with great advantages, 
and almost from the first he was successful, hi,s repu¬ 
tation being made by his first book, a treatise on 
sound, published at the ago of thirty-three. Despite 
the claims duo to his social position, his one end was 
the pursuit of knowledge, an aim which he followed 
with entire devotion. Honours poured upon him, but 
he remained alw'ays a simple, mode.st genthmian, 
whose strongest allirmation was ' I think you may 
take it .... ” when asked for ait opinion. Of the 
I’omantio his life held little ; he was not imaginative 
or arti.stic, but he had a remarkable mind, and his 
son has, with tact and sympathy, enabled us to 
watch its workings. 

Chemists will at once tuin to the account of the 
discovery of argon, and they will find it remarkably 
clear and interesting. The author is particularly 
successful in showing how Sir William Ramsay 
became a co-partner in the discovery, both scientists 
ermuging with credit from a delicate jrosition. The 
logical beauty of the sttqts which led Lord Rayleigh 
from his in(iuiry into the reason for the a[)|)arent de¬ 
parture of the atomic weights from whole numbers 
to the discovery of argon is well brought (rut, and 
the consequences of tfur work the arc inoee.ss of 
fixing atmospheric nitrogen, the discovery of the 
inert gases and Aston's work on Isotopes—are 
lucidly ex|ilained. F(jr Rayleigh's work on sound, 
the diffraction grating, the sjreetroscope, and elec¬ 
trical standards, his collected seientilic papers must 
be (ionsulted, but sufficient account of them is given 
to make the biography a tme jricture of th(! man. 
Rayleigh was a jrhysicist, but. his life is full of interest 
for chemists. Did he not say, ' If you want a tho¬ 
roughly troublesome job, take u)r .some chemical 
problem,” and did be not relate with relish that 
Pepper, lecturing before (JiKS'n \ ictoria, said, ” Tier 
oxygen and hydrogen will now bare the honour (jf 
combining before your .Majesty !” 'The life of Lord 
Rayleigb is a fascinating book that should be widely 
read. 


NOTES FROM CANADA 

'J'he total revenue of the Hydro-Klectric system of 
Ontario in liU3 was $2,017,439, whereas in 1923 it 
W'as $17,219,044, an inerease of 5.57-9 per cent. 

The Chemistry department of I-aval University, 
Quebec, has moved into the new building. The lute 
Sir William Price gave $2.7,000, the jncomo from which 
is to be used to provide bursaries for students. He 
also gave $25,000 to the department funds. 

At the Royalite No. 4 well, near Black Diamond, 
in 'Turner Valley, about fifty miles south-west of 
Calgary, Alberta, the Imperial Oil Co. has struck a 
very heavy flow of rich gas at 3740 feet. The flow 
is 20,000,000 cub. ft. a day, and the gas has a high 
oil content. 
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CHEMISTRY 

Aiii>J-;nHALi>j;N\ J:). rflanzoniinUn-suclmii^eii, Handlmch dor 
Biologlselion Ail)oitsiii(*t}iodon. Alit. Tart 2. 

Ko. 4. Pj>. (>50—70-1. Horlin : Urlmii and Si hwariM'ji* 
in'rg. 1024. IVicn r>-2o Swiss fr. Mny 10, 1024.) 
AltwSTKONi;, l'>. E. 'I'lio Siiii]>lo Carhohydniti's and tho 
(lliicnsklos. Monographs on Jlkx'liomistry. edift'd hy 
R. H. A, riiimnor and E. C. Ifopkiiis. Eourlli odit ion. 
Pp. xi. r20|{. Ijondon : Longmans, Gi-oon and t'o., 
1024. Priee iOs. (Aug. 22. 1024.) 

Asim, A. \\ .. and IL (I. d'. Hooum.sx. (’Iiotuinil', 'Fli'' 
Ki'souii’es <>!’ llu' Ktufiiiv Sorios, J'j». 207. Lomlon : 
E. Bonn, .Idd.. 1024. Priee 21.s. (Juno 27. 1024.) 
AtaoTv, F. \V.. and L. Whinyatks. Tiio Voar 

Book. 1024. Ainori'-atx data in eollal-onilion willi !•’. .M. 
Turner. Pp. 1147. MniKdicstcr : Sla'iratt and Kuglx's, 
1024. jO’ico 21a. (Juno H, 1024.) 

BiTui'jri,, J. (Ihomischo (Irundl-ogritTo. }ly Piof. A. lO nratli. 
Bilingual .‘^•riis. Kilitod hy J. F. Mansiiap J‘]>. 
SO i SO. Jx)nd<ui : Uoorg*' Harra]> a)id Co.. I.lil., 
1024. Piko 2s. (Fob. H. 1024.) 

Rr.ANOirAUD. A. A.. atv<l J. W. Piiei.an. Synlluda- Oiganie 
Choinistry: A ('uur.'<<' ot LalM>ratory and (.‘iassixiom Study 
for i.st Year College Sludent.s. ’I'lnnl edition enliri'ly 
revvrittou and enlarged, l^p. xlv j- J-L "Nork; 

J. Wiley and Sons. Ine. London : Cliapnimi arul Hal!, 
Ltd.. 1022. Prieo 15s. (Doc. 7. I02;t.) 

CnKMiSTKY JN Tiiv; 'I'w^NTiKTU (TsTt'HV. Kiliud hy Dr. 

K. F. Armstrong, F.K.8. An Aceouul of Hk* Acliieve- 
nii'nt and tlio .I'n'sont State of Knowledge in OH inical 
Seionce. London: ,K. Benin 1924. J'p- viii|2Si. 
Price l.'is. (Juno (>, 1024.) 

Claukio. K. T., and others. Organic Syntluvses. Vol. Ill, 
Pp. V--104. New York: Jolm Wiley and Soii.s ; 
London : Cha^anan and Hall, 102J. )*rico 7s. Ixl. 
(M'ay 2:l. 1924.) 

CoHwx, J. B. Organic Chomi.-try for Advtuieed Sludent.s. 
Fourth islition. Part 1. Roactions, v-|-42.‘{. 

Part 11. Striu tun*. Pp. vii } 491. Part HI. Synthosis, 
Pp. vi-i412. L(>ndon : E. Arnold and Co., 102;i. 
Price ISs. ouch volumo. ,I and I! (No\'. ‘MK 029), 
m (Dec. 14. 1923). 

Cimmim;. \y. M. Systematic Organic ('hembtry. J. V. 
Hop|MT ami '.r. vS. Wheeler. Pp. xxiid •''•35. LojuUai : 
Coustahle an<l Co.. Ltd., 1923. 1‘rico 2 is. (.hm. 2i>, 
1924.) • 

DKMiNU.H.ti. (JeneralClienu.sfry. Pp. xiid-tOO. London: 
Cliftpman and Hall, Idd., 1923. Price 17s. tld. {June 13. 
1924.) 

Ft;KNK.‘i-'4, B. '1')"' Heavy (.’heinical Jndustry. London : 
E. Bcmn. Ltd., 1924. Price tld* (June 0, l!i2J.) 

Uardner, W. Chemical Sxmonyrns and 'IVade Xami's. 
i.*p. 280. London; (!roshy Loekv^ood mul Son, l!t2L 
Price 25s. (April M, 1924.) 

Hknkv, A. 3’he Plant Alkaloids. S^'cond edition. 
Pp. viiiT4.*>(i. London: J. and A. Climrliill, 1924. 
Price 2Ss. (Sept. 5, 1924.) 

Hkuhkii, E. Textbook of Cellulose Chemistry. Translated 
from the second Oorman edition by C. .1. \5«‘st and 
(J. J. Esseleii, Jr. Pp. -xi + 212. l.Kuulon : McGraw 
Hill JTiblishing Co., 1924. Price 12 h. (Id. (Ang. 1, 
1924.) 


HlTf'HcorK, F. Jj., mnl C. S. UoniN.'.ox. DilTereidial 
liquations in Apfilied Cliernistry. j‘p. 'd i 1 Rh New 
York: John Wil<‘V and Sotis ; London: tliapmaii 
and Hal!, 1924. Price 7s. 7d. (I-Vb. 22. 1924.) 
Hoi’KJn.s, B. Surrir. (Jiomistry of tlm Karer Elements. 
}p. vil l-37fi. Ivondon : 1 >. C. Heath and tV>., Itt23. 
(Jan. IS, 1924.) 

tlo.Ni-;s, 'r. W. (I) Wooil I'jxxhiets. (2) J'dne ClHunicids. 
London: l.i. Ikam, Jitd,. 1921. J’jico (id. (.luno (1, 
1924.) 

Kknt JoNVis, D. W. Modern Censd Cliemislry. T’p- 1- 
324. Idverpocil: NortiH'i’n I’idili.Jiing t\>., Ltd., 1924. 
I'rice 2.5s. net. (Did. 31. 1924.) 

Kino/.ktJ'. (-5 1'. (dii'iniral lincyidojuedia. 1'hird edition, 
revised and enlarged. Pp. x i London: Baillii*re, 

rinduil and (.Vtx, 1924. ,1'rice 3iL. (May 9, 1924.) 
Ki.sslinij, li. Das Erddl. Mojiografihien aus dem Cohieto 
dor Fott-Clieniii'. Ediletl hy l*iol. K. !l. Bauer. 
Part \'. Pp. 140. Stuitgail : Wi^.'^enseliaftlielie Yet- 
lag.sgesellsi halt m.b.ll., I!t23. (May 23, 1924.) 

Klki^, A. (I) Chemistry in the .Manufaidure of Pig- 
meiit.s. (2) Paints ami \arni,s)u'S. Lomlon : E. Benn. 
Ltd.. 1924. Price Od. {Juno 0, 1924.) 

McNaik, j. B. Bhurt Dermatitis from Ivhus Toxieodemlron, 
liadieaiis and Divetsiloha (Poison Ivy) ; Its Pathology 
and (diemotlHU'apy. Pji. xi ‘ i.n)s. Chicago; Ldiiver* 
sity of Cliicago Press, 1923. Price $4.9(1. (Nov. 19, 

1923. ) 

Miii.'KiJCNUUUU. ^\^ Kurzos Ddiilujcli der Cliemie. Si'coiid 
edition. Pp. xvi + 793. Brunswiek : F. Viewog and 
Sons, 1924. l^riet*, jiaper 2(*m., lamml. 2:im. {.Ang. 22, 

1924. ) 

MKM.r>Jt. J. W. A Comprehensivi* Ttx'al ise on Imuyanic 
and Theoretical (3iemisti v. \ "1- H'- Pj*. A ! 1974. 
London : Longmans, Driaui and Co., 1923. Prici* ti3s. 
(.Tan. 1, li)24.) 

.MiAt.r., S. Chemists iiml Ihidr Work. I^ondon : E. Benn, 
Ltd., 1924. Price (id. (June li. 1924.) 

MotJNAKt, E. Tiealise on General and Industrial (.Irganic 
(.Iheinistry. Translated from tin* thiril Italian (‘ilition 
(enlarged and revised) hy H. R.Sc. Part. II. 

Pp. viii4r)7 H97. London: J. aial A. Churtudll, 
1!»23. Price 3t>s. net. (Dee. 14, 1923.) 

MoutLi’non, A. T. UK. Tlio (^uesl for Colour. Jjondon : 

K. Bt'mi, Ltd., 1924. I’rieo (iil. (June 0, 1924.) 

FitiKNO, J. Nkw'I'ON Tevthook of Inorganic (homistry, 
Vol. 11. 'I’lie Alkali Metals and their Congeners. By 
A. .1. Walker. Pp. xwi ! 379. Price 2t>s. \”ol. Vll, 

Ibirt 1, Oxygen. Hy J. N. Frienil and D. F. Twiss. 
Pp. XXV ( 379. Priee ISs. London: C. Griilin and 
Co., iJd.. 1924. I (Oct. 3, 1924), 2 (.\pril 25, 1921), 
Oi’iM'ixiiKiMi'ia, C. Di<* FernK'iili* uml Ihro WirUungen. 
With an Apjx'mlix on *'Physikaliseho Cliemio und 
Kinotik ” hy ].)r. Uicliurd Ktdin. Fifth edition, revised. 
I’art 1. Pp. vii{ H.»9. j/(‘ip/.ig : G. Thieme, 1924. 
Price $1.99. (Aug. 29, 1921.) 

Oi’i’KNHKlMEH, Caku. Ktifzes H'luhucl) del' Cheniio in 
Natur uml Wirtsehafl. Pp. x\-4-258-f-HI)2. D'ipzig : 
Georg Thieme, 1923. Prico 25s pn|KT, 29s. hound. 
(Nov'. 39, 1923.) 

OsBORNi:, T. B. 1'he \'<'getablt* Proteins. Pp. xiii; 154. 
St'cundodition. Monographson Biochemistiy London : 
Txingmans, Green and Co., 1924. Price 9s. net. 
(April 25, 1924.) 
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fMiKscoTT, H. arul (!. K. A. Winsi.ow, Klonouts <*f 
VV'jiU'r Hacl-oriology, with KjHK'iul iof»'*irajct> tn Sunilary 
Water Aimlysin. Pp. vilii-211. Fourth etlition, re- 
writlen. New ^ ork : .lohn WiU'v aiul Sous, Iiie. ; 
r.<^uulon ; (.'hupnian arul Kail. K)24. l‘riro 11s. rul. 
(Ann;. I, 

Jh MMKiiKn, K. Otxaiiiselio Choniie. Wissouselialtlicho 
Fors(‘hunj;sl)<'riehte. NHt»irw|Ks<'nHrhHff licho Uolht*. 
Rilited hy l>r. K. hiesejiung. \’ol. 111. S«m!OiuI odil i<u!, 
rovisetl arul iurlargerl. ,Pp. xii-f2IO. Di-esrlen and 
Ddpzig : 'I'heoilor .Sfeinkopff. 102!h Priee, j>a}M'r, 4s. 
(\r».y Ih I{124.) 

U.As<'HUi, F. S<‘hweti'l-\md-Sli<‘l<stoffHt ndiou. I’p. vi -• ilKh 
li<'ip/,ig : \'oilng Cheiuir-. (hui.h.K.. l!*21. (-luh' 18, 
K121.) 

Kr-H.SKi.i,. Sir F. .1., and MetniM'rs of Biologleal staff of Ijio 
Rolljuirisiead h'/Xper iiuental Slat ion. 'I')>e Maarr-Organistris 
of tiro Soil. J*j). viii j-lHH. London: JjongiiiunH, Groon 
and t'l),, I‘)2.*l. IMoo 7.«, Od. (Fel). 22» 1924.) 

Schmidt, .f. .lahrhueh dor Organisehen Ohemio. Voi. X. 
Dio ForH(hungftorgol>Tiis.so und Fortschritttr iin Juhre 

1923. Pp. xvi-l-2HJ. Stuttgart: Wisscnsr-haftluho 
VorlagH gt*wolI.s<-!iaft nr.h.H., 1924. Piie<'. lumnd, 18g.ru., 
paper, lo'TrO g.m. (duly IS, 1924.) 

Si»AKTH, E. Dio ( 'lu'tiiisolu^ luufl MikroskoiriHehc VntorKueluiiig 
dort Jfnrncs. Fifth Edition, r'liUirgod. I’p. x.xii-1 729. 
Leipzig: Johann .Andu’osiu.s Harth, 1923. (Jan. 11, 

1924. ) 

SpiKj.M.VNN, P. E. The Chuiesifi of Pe'troleinn. Pp. 72. 
London : hh R'liri, Ltd., 1923. J’rico •%. (Jon. 18, 
1024.) 

Stf.un', R. A Short lli^itory of Chemistry. Pp. viii-!'149. 
London : J. M. Dent and Sons Ltd., 1924. Pj-iee 
2s. (hi. (June 20, 1024.) 

I'liOKi'i:. Iv, assi.sled hy eminent eturtrihuLois. A Diclionaiy 
of Applierl ('heiiiist ry. Vol. \'. Ox>'gen.Ryr.'. Pu.*- 
N'iserl arul eiilar,nod edition. P]>. viii-j-722. London: 
Longmans. (IrtMui arul (.‘o., 1024. Prieo 9(»s. net. 

(Jurre 13, 1924.) 

'I’lMM, J. A. ('harts of the Chemicnl Rxautum.s of the 
Comnron Elements. I'p. ix-f-Hl. New York: John 
W’iley arr<l Scms, liu*. ; Londrui : Clinpmnn arul Hall, 
Lt<l.,* 1924. J’riee 10s. {8e[)t. 29, 1924.) 

WAiutMV, C. A. Brewing Watras. i’p. 114. Reprinted 
after ix'vision of a ^<' 11^8 of artielos from tho Jireinuft 
Trade Review, Loiulon: The Brewing Trade Review^ 

1923. IVico lOs. (.fan. 25, 1024.) 

WjLi.STATTKlt, K. Ilandhiu'h <ler Biologisr-lieu Arhoits- 

•'** methotfen. Lieferung 117: Din Blattfarbstolfo. Pp. 
70. Bt'rlin: L’rhau and Sehwarzcnlx'rg. Prieo 3*40, 
Swiss francs. (May 9, 1924.) 

COLLOID CHEMISTRY 

Bocicr:, R. H. 'Lho Theory and Applieotion of Colloidal 
Bcdiavioiir. Vol I, 'J'lu'ory. Pp. xxx-l-44L Vol. IT 
Applications. I’p. xxviid 445-- 829. New Y'ork : Tho 
McGraw-Ilil) Hook Co., 1924. Price £2. (Oct. 10, 

1924. ) 

FKKtrMDLicu, H. Orundzugo cler Ki.illoidlchre. Pp. viii-p 
157. Ijcipzig : Akndomiseho Verlngsgesollschaft, 1021. 
Prieo 9 g.m, (May 23, 1924). 

FiiEr'NUT.KTr, ir. Knpillarchomio : Eiuo Dar’stollung der 
Clunnio dor Kolloido und V'orwandtc'f Golx'itro, Third 
edition, enlarged. Pp. xvi-1 1225. Ix-ipzig : Alcnde- 
rnisoho Verlagsgcsellschaft, 1923. (J»n. 18, 1924.) 

Fkicundlich, H. Kolloidehemio nnd Biologic. Pp. 47. 
Theodor Steiakopil, Dresden und Leipzig, 1924. Prioc' 
SOfrO. 1924.) 

Likseg-ano, R./^. Chemischo Reaktionen in Gallcrtcrn. 
Pp. 00. Dresden and Ledp/ig: T. Steinkopff, 1024. 
Price $0'.S5 net. (Sept. 10, 1024.) 


Mevnier, Ij. Chirnie des Colloide.s ct. Applieations Indus- 
triclles. Pp. 339. Paris: Librairio J.*B. Baillicre et 
Fits, 1024. Price*, Ixnmd, 40 frs., paper, 30 frs. (April 
25, 1024.) 

OsTWALD, W. Lieht und Farhe in Knlloiden. Pp. xiv -f5r»9. 
Dresden and Leipzig: T. Stcinkoptf, 1024. Prieo. 
S7-G0 not. (Sept. 10, 1924.) 

(XsTWAi.n. WoLSKi and Kern. Manipulation.^ de OIrinu'o 
Oolloidule. Translated by lilrirnoml V'oIling('r. P]*. 
xviii-|-20L Paris: Gantliier-Villars et Oie., 1024. 
JVioo «*50fr. tApril 25, 1924.) 

SvianiEito, I’liE. Colloid (,3lenust■^J^ Pp. 2C5. New York : 
'rho Chemieal Catalog Cortrjmnv. 1924. Price .^3. 
(April 2.5, 1924.) 

PHYSICAL CHEMISTRY 

ITemiath, a. Physikalisclio Olieinio. Pp. viiid-107. Drr-s- 
den and Lciirzig; T. Steinkopff. Price, |>aper, 2.s. 
(Aug. 1. 1024.) 

DKSr'ROJX, L. Tabh'S Annuelles do (‘onstantew, etc.. Art- 
do L’lngr'iiieur t‘t MrH^aihirgie. Pp. 1.54, I’aris : Gaiithi<‘r.* 
Villjrrs et ('ie., l!t22. Prieo 40 fmnes. (Nov. 23, 1923.) 

Gi;RT,A<.!ir, W’. Materie, h3<'ktrizitat. Erungio : Dio Entwiek- 
lung dor At-omistik in don Jjetzten z(‘hn Jahren. (M^is- 
st'nschaftliehe Foi*sehungKlM‘rit!hle. Vol. VU.) Pp, viii 
d-lOf). J)ref<ilen: 'V. Steinkopff, 1923. Price 3 h. .'{<1. 
(Doc. 7, 1923.) 

Ginns, W. K. Clouds aiul Smokes : 9’he Properties of 
Di.spers(' Systems in Ga.ses and Hirir Pnicticnl Ajijilica. 
tion.s. Pj). xiii-!-240. London: J. nnd A. Chure.liill. 
1924. Price lO.s. C<1. (May 30, 1024.) 

(JiL'A, M. Trattaio di Cliirniea Fi.siea. From tlio funrtli 
Amorit'an edition hy H. .lories. Pp. xxiii4-73L 
Milan: C. Jloepli, 1023. J’riee .59 lire. (Julv IS, 
1024.) 

lln.DEiiH.ANl), J. II. Solubility. .Anioricon Chemical Society 
Monogiaph Series. J’p. 2tM). New 5'ork : TheChornioal 
(Catalog <.'o., 1024. J-’rico .S3. (May 19, 1924.) 

J.KWis, G. N., and M. K.vndam.. 'rherinodjnarnies and the 
Free Energy of (.'hemieal SuhstancM's. Pji. xxiii-1-953. 
London : MeGraw-lJill Puhlishing Co., Ltd., 1923. 
Prieo 25fl. (Deo. 7, 1023.) 

Lewis, G. K. V'aleneo arid the Structure of Atoms and 
Moleeales. P}». 172. .\nicrican Chemical Monograjih 
Stjrics. New York : Tiro Clu-rnica! (.Vtalog (V)., Jno., 
1023. Prieo .S3. (Jan. 4, 1924.) 

McEvvrn, B. C. Properties of Matter. J’ji. vii + 319. 
London ; Longmans, Green and Co., 1923. Prieo 
10s, (id. net. (Dee. 7, 1923.) 

Partington, J. R., nnd W. G. Siiidtang. Tlio Speeilio 
Heats of Gases. Pp. 252. London: \'). Benn, Ltd., 
1924. Prieo 30s. (Aug. 8, 1924.) 

llKTiraN, .1. -Dio Atonic. Pji. xx-f207. Dresden and 
Leipzig: (I’lioodor Steinkopff, 1023. Price 5s. (Jan. 11, 
1924.) 

Tho Physical Chomistiy of tlio I'hologiaphie Process. 
A General Discussion lield hy the Faraday Society, 
in May, 1023. Pp. 241 '1-409. London: The Faraday 
Society, 10, Kssi'x St., Strand, AV.O. 2., 1023. Pru-o 
12.S. 9d. (Jan. 25, 1021.) 

Thomson, J. J. 'J’ho Electron in Choinistr 3 % Pp. M-L 
I’hiladolphia: Tiie Franklin Institute, H123. Price 
$1.75. (Nov. 2, 1923.) 

Walden, P. ^folek^largrosKen von KlektrolyL-n in Nielil- 
wassorigen Ivosungsrnitteln. Pp. 350. Dresden: 
TJu.'odor Steinkopff, 1023. (Jan. 11, 1021.) 
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ANALYSIS 

Oi-owKS, F., and J. T3. Colemax. Quantilativo Cliomical 
Aiialj'sis. Twelfth edition. I’p. vii-1570. J.<onflon : 
.h and A. Churchill, 1024. Price 18 h. (Marcli 28, 
1!)24.) 

Giix, A. H. Oil Analysis;. Tenth edition, revived. Pp* 
223. Jjoinlon : J. ]h Lip[»ioeoll, 1923. Price lOs. Gel- 
(TVe. 28, 1923.) 

Nkani:, C. and P. C. L. TunjiMc. ].u!>go and Keane's 
'.reelmienl Metliods of Cluanical Analysis. Vol. 1. 
Second edition. I’l). xx + 704. London: Gnmi’y and 
..liieksoii, 1024. Price G3 m. lad- (May 0, 1921.) 
KoLTHor'F, J. lit. Konduktoincirischo Titrationen. Pj). 
vi-i*04. Dresden and Lei])zig: T. Stoinkopft, 1023. 
Price 2s. Od. (Jan. 4, 1024.) 

PRECL, y. Quantitative Organic Microanalysis. TranslaU'd 
from tin; second nniseil and enlarged (Jerman etlition 
hy Dr. K. FykMiian. Pp. xv + 100. London: .1. and 
A. Churchill. 1024. Price 128. (id. (Oct. 3, 1924.) 
''\]>TLER, S. S., K. C. TjAI'hiop, ami (\ A. Mi'reuELi,. Allen’s 
(’otnnuucial Organii*. Analysis, Part J. Pp. ^•iii ! Ttiii. 
London : J. and A. Ciiurchill, 1024. Price JftK. 
(Aug. 29, llt2L) 

S< niMi’F, Tl. VV. Sjsteiiiatie Course of Qualitative .\nalysi>. 
I’omlh ri.litioji, revised by A. I. Cone. Pp. ix | 191. 
N'ew Y'ofk : .1. Wiley and .Sons, Ine. Dimlon : Cliap- 
manand Mall, Ltd.. !’924. PriceSs.Gd. (<)< t. 21. 1921.) 
I’m KsTov, Pliannaee\Ui<‘al .Analysis. Pp. 4USL l.ojidon : 
Cliapmun ami Jfall, Ltd. J’i‘ic45 21s. net. (ATny Mi, 
1924.) 

CIIKMICAL RN(.INEERIN(; 

Jluowxran, D. ATe<'luu^i<‘alStoking. I*p. x • 2:U. London: 
Sir Isaac Pitman and Sons, M123. I*ric(’ .As. md. (May 2. 
1924.) 

CAUarn', W. S.. C. WiiKTZV.r., and IT. F. WmrrAKi:*;. 
.Monograpli on Cori'osion 'I’ests and Materials of Con. 
:^truetiori for Chemical Kngiru'ering .\pparatus. Pnh- 
lislied V)y tlie .\meri('a.n Institute of CheTuical Kngin<vrs. 
J'p. vi i-IS2. New A‘ork : 1). \'an Nostraml Co., 

1923. Price .S3. (May IG, 1924.) 

KAi snitANii, E. Drying l)y Ah'ans of Air amt Sttaini. 
Thirrl revis(Ml English edition. Pp. vili 1 77. Lemlon : 
.Scott, (Jreen\voo<l and Son, 1921. Price Gs. (Se^ja. 12, 

1924. ) 

T*Aur.. J. K. lloilor Cln'inistry ami Fi'od Water Sii])plies. 
Si'cond edition. Pp. ix-r2o2. London: Longmans, 
(h’wu and Co.. 1923. Price 1 Is. net. (Jnn. 23, 1921.) 
RKr liioNBKitu. ('. VON. Einfaclie nnd Fraktionierte Destina¬ 
tion in Tlieorie und Praxis. Pp. \v lSl4. D'ijr/.ig: 
Scliimmel und Co., 1923. Price : Paj)t>r, 17 g.m.; hound, 
18 g.m. (Feb. 29, 1924.) 

.8\\ N. Modern. 'I'hein’v and Practice of Lumping. 

Pp, 3GL London: E. Ik-nn, Ltd., 1924. Price 42s. 
(S<'pt. 5, Mt24.) 

Wai.kkk, \V. M., W. K. Lkwi.s, and W. If. .Mc.Xi'Ams. 
Primuples ‘if Chemical l‘!nginooring. h’irst (‘dit ion. 
Pp. ix-i-G»37. Ijomloii : McCraw-llill Pulilishing Co., 
Lid.. 1923. Price 23s. (Nov. 10. 1923.) 

PHYSICS 

lUi.A', K. C. C, S|HActroseopy. Pp.xi 1-298. Third cdiiion. 
Vo). L Limlon : LcjjAgmans, Crt'Oii and Co., 1921. 
Price 14s. (Aug. 29, 1924.) 

HorsTON, R. A. Light and Colour. Pp. xi-f 179. London : 
Longmans, t.lrcen and (.‘o,, 1923. Price 7 h. (nl. (.lum* t>, 
1924.) 

Hoitstok, R. A. Treatise on LigJit. Pp. xi j 4SG. New 
edition, revised ami oiilorgeil. Jx)ndou : J^mgmans, 
Green and Co., 1924. Prk’o I2s. Gd. (Juno tb 1921.) 


Rn ]’, J. Relativity, a Ss>.lenialic Ticatmenf of Einsttiiu’s 
Theory. Pp, xiv ^ 3S9, T.<jndun ; DaigmanH, (iiwn 
and (‘‘1., 1923. I’rice Is-;, (.Inn. IS. 1924.) 

GENERAL 

Rn'KAnn. T. .\. 'rc‘-luii<al Wvifin^j^. S.rond cdiiion, r‘•- 
writt<'n ami i nlnrgisl. I‘p. ix 337. New A’ork : .1. 
Wiley and Sons, Jnc. ; Lomloti : t’liapiuim nnd Mall. 
Ltd.. MI23. I’riec 10s. (Dec. 21. 1923,) 
eVnuptes U»*mlus dii 'i’roisiciiic Coiigris dc Chiini-' lndu.s- 
lri(‘Ile (Laris, October 21 27,1923). Lp. lOOii. Laris: 

Socir’h'd(‘ Chiniii' IndustrirJIe, 49, Hue do Mntlmiins. 
Subscription price, .70 I'r. (May 10, MI2L) 

Directoiy for the Hriiisli (na.s.s Indu.stry. 1923. Liililislicd 
by tlie Society of (iiass 'recJuiologv, Slu'Hiekl. J'rire 
78. Gd. (Feb.‘22. 1921.) 

■lournal of Scicntilio Instruments. A’ol. T. No. 1, DrdolK'r, 
1923. Pp. 32. T/nulon : 'I'lie institute of Pliysics. 
Prire 2.s. Gd. (Nov. Mi, I!t23.) 

Kelly's Dlreetory of Mcrclmnts, Mnmil'acluKM.s nnd Shijijiers 
of tlie World, 1924. Tliirt \ liglil h edition. \'ol. 1, 
]ip. ecci 4- 2,'i22. \'ol. II, pp. i’X\int2L7H. f.ondon : 

Kelly's Dirt'ctofies, Llil., IHG. Sli'nnd, W.C. 2. Price 
G4s.‘ (Aug. 22. 1924.) 

I’fiotograpliy ns a S‘-ienlilie Implement. A ('olitndive 
Woi’k by sarions authors, j‘p- ' i'i 'Git. Lomloii : 
Hlaekie and Son, Jjid.. I!t23. Lriee 30.s, (April 2.7, 
Mt21.) 

Second Year Hook of the Inst itut ion of the Hubhei imhistry. 

1923. Pp. xxiv j 448. lAiiidoii : Ht. Charing (.'ross 
Hoad, 1921. Lriee .7s. (.March 21, 1924.) 

Near Rook of the .\merienn y\sso< intion of 'i'extile Chemist,s 
and Colorists. Pp. 1G,7. New 7'o,k. 1924. (Ocl. 3, 

1924. ) 

CHEMICAL INDlbSIKV 

Aitchison, L.. ami W. IL HAm’r.w. Engineering Non- 
I'errous Ahdals ami Alloys. Pp. xx 1 lUttt. Lomkni : 
Ifonry Frowtlo nnd M,‘)dder and .81onghton, 1923. 
Price'2Is. (Feb. 22. 1924.) 

.\i.i.KN'. A. \V. 'I'be Th'covery td Niiijite from Cliik'an 
Caliche, containing a \ocnlailary of leijus, an account 
of the Shanks system, with a critkism of its funda¬ 
mental features, and a deseriptiou of a now prix-ess. 
Pp. xvi + '79. London: Chafles (Irilhn and (7)., 1921. 
Price Gs. (April, 2.7, 1924.) 

AsKINSon, to Wb Perfumc.s iiml Co.smelies: Their Pi-o- 
paration and Manufacture. i*p. xiii i2192. Jvondon : 
Crosliy, l^ockwood ami Son, 1923. Price 30s. (Feb. 8, 
1924.) 

Bakeii, 1L 'P., and H, G. SMirn. Wood lihoes of some .Aus¬ 
tralian Tiinlx'i’s. Pp. L7iL tit jilales. Syilney: 
Governmont Printer, Iit24. Puhlislied hy Authority 
of Hie Commonwealtli GovernnuMit. {Aug. J, 1924.) 
Bauku, I'l. P. Keramik. Foitsehritle <ler Cliem. Techno- 
l<*gi‘' in iAiuziddiustollungeu. Ivlili'd by J.h'of. B. 
Hnssow. Part J. Pp. xi il43. D-ipzig: T. Stein- 
kopff. 1923. Lrico Is. (.Ian. 4, I 921.) 

Hkakn, .1. G. The (‘luinistry of l*aiuts. Pigmeata jutd 
\’arni.shcs. I^p. x4 277. lanalon : K. J3«*nn, Ltd., 

1923. Price 30s. (Dec. 28, 1924.) 

HKni'OtU), C. W., and JI. -\. W ink ei.m \ nn. Systomutie 
Surve> ‘d’ Rubl.K'r Chemistry. Pp. 3H.7. N<'W A'ork; 
1’ho Chemical t.7ital<»g Co., Inc,, 1923. Price 87.0. 
(Feb. 2it, 1924.) 

Hii.i.iTKR, •!. Dio 'rt'cliniscbe Chloratknli-Elektroly.se. Pp. 
viji+79. Dresden and Unpzig: Theodor Steinkopff, 

1924, ITico 2..70 g.m. (May IG, Mt24.) 

Bi.i m, W., and G. B. Kouaboom. Principles of Electro¬ 
plating and Elecind'orming (Electndyping). Lj). xii + 
3.7G. D)mh)n ; 7re<}iaw Hill Puhlisliiiig Co., Ltd., 
J924. Price 2()s. (Auy. 1.1924.) 
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Boj.ton, E. K., and K. 0. Oils, Fats, Waxos and 

llt>sins. With a forx'word by 'iPho )^ririO«' of 

Walts, K.tJ., iukI (loiU'i'al Jutroductitais by the Rt. 
][ou. Sir H. (Jothlos, and .1. If. Ratty. l*jt. 

27.*). I.ornlon : E. R<'nn. Ltd., 1024. Frioo 21si!. 
(May : 0 », l<)2.4.) 

Dkan, it. Sco'rr. 'Thootoli<;il Mftjillur;iy. Fp. vii-f24C>. 
J.ontlon : t'liapnam and llnil. Ltd.. 1024. PrifO Ins. 
(All}'. 20. 1!)2L) 

Di’nn', J. T. ruK't'risrd nitd t'ollnidal Kind. }*p. 107. 
J/i.tidun : R nu, Ltd.. 1021. 2.")s. not. (duly 18, 

ni2L) 

l>i K\.1- I\ 'rh(* Prcjiaial ion of Vni fuint'S anil C'om- 
naOics. 'I'lunsliilnd from tin* fourth Fii'iicli iMlition 
by K. .1. .Parry, R.Sc. !’[). \lii 4-420. London: 

Si'oll. < hc'jiM Dod and Son, 102.‘L Prini* 2ls. (Kid). 8, 

1021 .) 

KV-\ns, I’. R. Mi'lals and Midallic (^nnpoiiiid.s. Vol. I., 
Jntrodiudion, Mntallograpliy, JClootro-Choirdstry. Pp. 
xii 1 408. Priro 21s. \’ol. U., Motals of tho “A” 
drotip.'. P|). xi l-llotl. IVico I8 h, Vol. Ill, Tho 
O’ransition l'’lnin<'ntH. J'p. >ii-: 270. Prico 14s. \'t)l. 
IV, Midal.s of tho “R” (Jjoups. Pp. xii-i-SnO. 1‘riao 
IHs. London: E. Arnold and Co., 1023. (Fob. *8, 
1021 .) 

(Jooimjrif, W. !•’. Utilisation of Lo\v-(Jrado and \Vasto 
Kind. Pp. xi.\-'-3CH. London: E. Ronn, Ltd., 102-L 
Prico 42s. nid. (duly 18, 1024.) 

(IruxuUN's. 1*. If. Auilino >iud its Dcrivat iviss. I‘p. viid- 
2r»t». London : Clia|)man and Hull, ].,ttl., 1024. Prico 
18s. not. (Dot. :i, 1021.) 

n.M.SK, 12. Cohalt Ori's. ^^oTlo‘il•H]lh of tho linfM'rial 
Tnstituto. l*j>. ol. London; .lolin Murray. I'rico 
3s. 4r.!. (April 4, 1024.) 

Haudkn, /\. Aiooliolic Koj'montation. ’riurd atlilion. I*p. 
104. Ijondon : [.ongnmns CiiS'ii and Co., 1023. 
l‘rico Os. Oil. (Nov. 10, l!»2:i.) 

IIaiivky, L. C. Pulverisod Coal Systonis in Amoiica. Fuel 
iUisoarcli Board. SjX'cia) Roport No. 1. 'Third oilition. 
P|). 1.31. If.M. Stationorv COico. ihico r»s. (duly 11, 
1021 .) 

Uawi.mv, ].,. K. M’ood 1 )isti)lation. Amorii’an t'homical 
Socioty Monograph Sorias. Pp. 141. Now York : 'I'ho 
(diorniiral Catalog Co., Jnc.. 102,3. Prico 83. (Jan. 11, 
1024.) 

Hkch'i', JI. I»l»rbuch dor Koramik. Pp. 33(1. Rorliii 
anil Vioiina : Urban and Scliwar/.<'nlx>rg, 1023. 
(Doc. 28. 1023.) 

Huohks, W. E. Modern Kloctro-I'laling ; A Giiido Rook 
for I’lati^r.s, W'orks Cluimists and EngtnoorK. l*p. vii |- 
IGO. Ijondon : 1£. Frowde and lloddor and Stoughton, 

1023. Price 10s. (Aug. 22, 1924.) 

Kr.\i.s, P. Textilindiistrie. Tochnisidio Fort8(dirittsl)i^richto. 
Fortsidiritto dor Choin. Tochiiologie in einzeddarsUd- 
liingon. Edited by J'rof. B. Hossow. Part 111. Pp. 
150. Di'esdon and Leijr/.ig : Theodor Str)inkoj)l'f, 1024. 
Prico, 4-00 g.in. (Fob. 8, 1024.) 

LANOiiK. C. K., and li. F. Mackay. IjOW Toinjwraturo 
Carbonisation. Pp. 277. London : E. B<‘nn, Ltd., 

1024. Price (IGs. (duly 4, 1024.) 

Lanor, Otto. Chemistdie-Technisidie Vorsclu’iftoii. Ein 
Handbuch dor Spcziollon fUieruLsidion 'Technologio 
Inslx^Honilere fur (lioinischo Fabrikon luid V^erwanilto 
Toclinischo Bi>triol)e EnthalUmd VorschrifUni hus 
Alien Cebieton dor Choinischori Ttichnologio mit Umfas* 
sonden LiteratuinachweiBcn. Vol. I. Metallo und 
Minoralo. Pp. xxxvid-lOll. Leipzig: Otto Sj>arner, 
1023. Price, 32s., paper; 30s. bound. (Jan. 4, 1924.) 
Lanoe, Otto. Chemiach-Toclmischo VorHchrifton. Vol. II. 
Fibres. Pulps and Varatshos. Pj). xix. 806. 'Third 
edition enlarged and completely revieod. Leipzig: 


Otto Spamer, 1023. Prico, pajx’r, 37 h. ; bound 40s. 
(dan. 4, 1021>) 

Lanoe, Otto. Chemisch-'Technif-clio Vorschviften. Vol. 111. 
Ilurze, Oelo. Fid to. I*p. xix ^706. Tlurd edition, 
enlarged and fully revised. lA’ipzig : Otto Spaniei', 

1023. price, [laper, 50 g.ni. hound, 75 g.m. (A}>ril II, 
1924.) 

Lanor. Otto. Cheinisch-Technische \'or.^chrift('n. \'ol. IV. 
Dungiuiiitti'l (Sjui'iigstolTe), Futtermittel, l/)hensmittel. 
'Third edition completely revised und enlarged. Pf). 21- 
750. Ixupzig ; O. Spntnor, 1024. Price, pa}XU‘, 45 
g.m. hound 50 g.m. (Sept. 12, 1024.) 

LKnuuMN, P. Blanchiment. 'Ti inturo. Imjiression, A])]>iv1s. 
I'dited by I’ref. Matignon. Pp. 54!l. Paris: J. R. 
Hailliere, 1923, Priee, paper, 45 trs. ; bouml, 55 frs. 
(Nov. 2.3, 1023.) 

T.-ESr-lh:, E. II. Motor Fuels, thi ir Production and 'IVch* 
iiology. Pp. 081. N()W York: Chemical (’atalog Co., 
Inc., 1023. Price 87, (Dec. 21. 1023.) 

Luff, H. D. W. Tho Cl.omisiry of Ruhhor. I^p. 232. 
London : E. Penn Bros., Ltd., 1023. T‘rice 25 h. 
(Dec. 28, 1923.) 

Lf.ntsf, C. Tlio Manufacliim of Hydrochloric Acid 
and Sail Cnki\ 'Tho Mmnifactiiro of Acids and Alkalis. 
By Prof. (J. Lunge und A. (^ (dimming, O.B.E., D.Sc. 
(-'omplelely revised anil lowritteji. \’ol. Pp xv4' 

423. (..ondon : (Inrney and dai’kson, 1023. Pi'ii'o 
31s. Od. (Tan. 18, 1024.) 

Li Niii:, C. MaTiufjuduro of Nitric Acid and Nitrut'*s. 
By Allin ('otirell, M.Sc. A'ol VL Maiuifuctiuo of 
Acids and Alkalis. Completely ri’vi.'ed and rmvritten 
undi'f till' editorshij) of A. Cumming, O.B.E. Pp. 
xv-)-454. Jxuidon : Curni'y and Jackson, l(t23. JVice 
3()s. (Di'c. 14, 1023.) 

Lr'nTilNCJKit, A.-l). Aide-Minnoiie yiour LTuihistrie du 
(•aoutcliouc ot doB Matieros IMastiijuos. Pp. 225. 
Paris: A.-l). Cillnrd, 1023. (May 0, 1024.) 

McIntosh, d. C. Industrial Alcohol. Second edition, 
revi.'-ed und luilarged. By If. B. Stocks, F.I.C. P[). 
xii-l 400. LoikIoii : Scott, (.Ireenwood and Son, 1023. 
Prico i2s. (id. not. (Feb. 15, 1024.) 

Mahtis', (1. 'The Modiun Sony) and Detergent Industry 
iniduiling Glycerol Manufaituxe. Wil. I. 'J’heory and 
Practice of Soap Making. P[). xii i 384. Ixmdon : 
Crosby Lin-kwood and Son, 1924. Price 36s. (May 0, 

1024. ) 

M.vssk, 1L, anil A. BAnii,. LTndustrie ilo Gaz : Vol. 1. 
Di.sl illat ion de la H.o\nll<‘. P)). vii [ 202. V'ol. 11. 
Traitiunont des I'rodiiits et Sous-Produils. Pj>. .xvii4- 
308. Paris: Masson <'t Cie, 1023. Prii-o 20 fiN. oiudi 
volume. (Dec, 7, 1923.) 

Matiikhiu.m, VVAr.TfiKu. Die Physiknli.-^chen und Cliemischcn 
Gnindlagen dee Eisenhutlenwesens.. Second revi.^ed 
edition, I’p. xviiip4S3. Dupzig: O. Spamor, 1024. 
Price, hound, 30 g.m. pajx'r, 27 g.m. (May 16, 1024.) 
MiTcnEr.f., If, V. Fuel Oils and T'heir Applications. Pj). 
xii + 171. Lomlon: Sir 1. Pitman and Sons, Ltd., 
1024. Prico 5s. (April 2.5, 1024.) 

Mattiirw.s, j. M. Tho Textile Fibens, Their Physical, 
Microscopical and Chemical Pr<>jx)rties. Pp. xviii -\- 1063. 
Fourth edition, revised and enlarged. New York: 
dolin Wiley and Sons, Inc., and London : Chapman and 
Hall, Ltd., 1024. Price 5(>^. (Jnno 20, 1924.) 
MoiiKKr.r., R. S. Varnishes and Their Components. Pp. 
xii 4-361. London: H. Frowde anil Ilodder and 
Stoughton, 1923. Price 2,5s. (Jan. 26, 1924.) 

Mouuuk, C. La Lavando Francaisc, sa Culture, son 
Industrie, son Analj'se. Pp. xxii) 1.50. Paris: 
GauthiorA'illars et Cie., 1923. Prico 10 ft's. (Jan. 18, 
1924.) 
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Mvdplkton, W. W., aiul T. II. IlAimv. Fats: Natural ami 
Syiithotic. Pp. xi+182. London: K. Bcnn, Ltd., 
1924. Price 25s. net. (May 9, 1924.) 

Nickel Ores. Monograph issued by the Imj^orial Ijistitute. 
Pp. 80. London : John Murray. Price 5s. {.March 14, 
1924.) 

NiroL, E. W. L. Coke ajul Its Uses, in IbOation to 'iiimko 
Prevention and Fuel Kc.onotny. I'p- xii ! i52. Iven<hm : 
K. Henn Bros., Ltd., 1929. Price 10s. Od. (Dec. 21, 
1929.) 

I'.VUKKs, J. W. (.'oncontration ()f Sulplmric .Icid (lamge- 
(^umining Series). Pp. xii-h994. l>(indon: (lurney 
and Jackson, 1924. 91s. (id. net. (■Inly 4, 1924.) 

pAiiRtsH, P. 'J'lie Design and M’orking of .Ammonia Stills, 
Pp. xvii-f289. London: K. Benn Bros., Ltd., 1024. 
Price 498. (Sept. 19, 1924.) 

PK.Mi^toy, H. 1*. AVaterpmoling Textile Fabrics. Pp. 112- 
New York: (’hemi<Md Catalog (A)., Jnc., 1924. Price 
S3.90. (Sept. 5, 1924.) 

PoLLATsCiJEK, P. Di<» Fabrikation der Margarine. Mono- 
graphien aus d< ni (.Jobieti^ d»'r Kett-(diomic. Kdiied hy 
Prof. K. H. Bauor. Vol. IV. Pp. 52. Stuttgart: 
Wissimschaftlicho. VerlagsgeselLcbaft. m.l.).>L, 1929. 

Price, lx>nnd, 2.20 m. ; paper, 1.80 m. (Jiine 19, 1024.) 

PoRTRR, H. (A C<»al Carbonisation. Amoricaji ClM*tni<al 
Socady Monograpli Series. 1^- 442. Now York : 'I’ho 
Ohcmictil (Aitalog Co., Inc., 1024. Price .St». (O*!. 17, 
1924.) 

PuL'Oher, W. a. PorfumeB and Synthetics willi SjXM-ial 
Reference to Syntlndica, Pp. xi-l-4t)2. London : Clinp- 
man and Hall, Ltd., 1929 Price 21s. (Fel). S, 1024.) 

QriNTua, K. A. (Jidtivation of the Sugor-cam* in Jiivn. 
i*p. xi + lG4. London: Norman Rodger, J929, Prico 
12s. (I).»c. 14, 1929.) 

Uid)ber Confonuiecs • Bru.ss«dls, 1924. Pp. 218. London: 

Kublxu' Growers’ Association. ITico 5s. (Oct. 24, 

1924.) 

Skajii.k, A. B. Sands and Crushed Rock.s. A'ol. I. 'I’hcir 
Nature, Prop('rti('.s an<l I'reatment. Pp- .\iv ! 475. 
Vol IL, Thoir Uses in Industry. Pp. viii-t-2Sl. 

London : Henry Frowdo anti Htxlder and Stougl)ton, 
1929. Price 52 b. 0<L (Mar. 14, 1924.) 

Searle, a. B. O’ho Chemistry and Physics of Clays mid 
Other Ceramic Materials. Pp. xiii-i 995. Lomlon: 

Ernest Bonn, Ltd., 1924. Price 55b. net. (March 14, 
1924.) 

Seeliomann, F., and Emit. Zikkk. With iho collaboration 
of W. Schlick and Dr. F. Zimmer. Hnndbneh d<'r Lack- 
und Fimmisindu.strio. Thinl edition. Pp. 827. Edib'd by 
E. Zioko and Dr. 11. Wolff, Berlin, 1929. (Nov. US, 1029.) 

Simons, T. Oro Dressing. Principles and Practice. First 
edition. Pp. xyii-f202. London: McGraw-Hill Pub¬ 
lishing Co., Ltd., 1924. Price \ln. Od. (July 4, 1924.) 

SiNfiEB, Feijx. Die Koramik irn Dionsto von Industrie 
iind Volkswirtschaft. Brunswick: Fr. Vioweg mid Sohn, 
A.-G., 1924. Price 50s. (May 10, 1924.) 

Smith, S. The Action of the Beater. Translated by Major 
K. Marx, Pp. xi |-2l2. Ixmdon : Tho Technical S.'ctiou 
of the Paporrnakers’ Assoewtion of Great Britain uml 
Ireland, 1923. Price 158. (Sept. 19, 1924.) 

Smytiie, J. a. Lead. Its (jccurronco in Nature, The 
Modes of It.s Extraction, Its Pro|)ertics and Uses, 
with some Account of Its Principal Compounds. Mono- 
grapliB on iTuhistrial Chemistry, Edited by Sir Edward 
Thorpe, C.B., F.R.S. Pp. vi4'343. London. Long- 
inniLs, Gre(m and Co., 1929. Price 16 b. net. (.Jan. 18, 
1924.) 

SriEEMANN, P. E. Tho Constituents of Coal Tar. Pp. xii { 
219. London: Longmans, Green and Co., 1924. 
Price 128. 6d. (Nov. 14, 1924.) 


Stillman, A. L. Briquetting. Pp. x-j-IOG. Easton, Pa. 
Chemical Publishing Co., 1029. Price $6-0. (.Inly 11, 
1924.) 

Stkache, H., and R. Lant. Kohic'nclicmio. Pp. xvi-b 
599. Ijeip/.ig.: Akaik'inischo A'erlag (1. in.b. H.. 1924. 
Prico, pajx^r, 24 goldmmks Imuml, ' 2 ^* g.m. (Juno 27, 
1924.) 

Vkzks, M., and G. Dutoxt lU^sinos cl Tt'i'clH iuli'ni-; ; Ich 
IndustrioH D5rivck's. Kncyclo|W(lie dn (.'iiintic Imlus- 
triollo. Pp. (156. Paris: J. B. Biiillicrc'ct Fils., 1!124. 
Price, pii|H'r, 60 fr. ; bound, 7(f fr, (<luly 11, 192 t.) 
VooRL, .1. H.. and Ino. Armin ScK' LZK. Curbid uud 
Acetylon, als Ausgangsmatcrial fiir Prudukte dor 
CheiniBClicn Irulu.strie. Pp. 196. Dupzig : OltoSpmucr 
1924. Price, pajK'r, !j g.m. bound, 6 g.m (Oet, 10, 1924.) 
Warnes, a. H. Coal Tnr Distillation and AVorking-U)) 
of Tar ProductH. Third cdilitm, rewritten and <‘nlargeil 
Pp. xv-J-ull. London; Krnc'st Bonn, Ltd., 1929. 
Prico 45s. (Feb. 1, 1924.) 

WvLP, W. Manulaeturo of .Sulphuric Acal ((Jhamlier 
Process). (Limgo-Gumming .Scries.) Pp- xu-h424. 
London: Gurney and Jackson, 1924. 91s, (kl. (Jnlyl, 

1924.) 


FORTHCOMING EVENTS 

Dec. 1. Oil and ('oLoru Chl.mihth’ Assm i.vrio.v, .lutnl 
Discussion with th<t Six IKI'V of ('jriLMM'VL In 
DL' sTR^’, Lomlo/i Siiiion; Clioini<‘al So<‘iety’s 
Rooms, Burlington House, Piccmlilly, London 
AV. 1, “ Protectivi' J‘aints. ” 

Dee, 1. Institution of lii ecthiual Enoi.nkuus, WcnUtii, 
<Jcnlr<\ South Wales InstituU' of Ki‘gin(HTs. 
CardilY, at 6 p.ni. “ Mo«lern Uhnniuation, " 
Dcmonslratioii hy W. E. Hush. 

D<‘e. 1. Roval SouiETV OF .Arts, .Tolm Street, .Adelphi, 
J.,oTidon, W.C. 2, at H p.m. Cantor J>‘ctur<‘, 
“ ModiTii (.kilour I’robIcinH,"’ liy L. (‘. Martin. 
Also on Dcci^mher H. 

Dec. 1. University of Birmingham (.hemr al .Soujrtv. 

(Jliomieal U^cture Theatre, EdgbasLm, B'rmiiig- 
ham, at 5.90 p.m. " 'I’he Bohr Theory of Atoinit; 
Structure,” by' R. I'L Kellett. 

Dim-. 1. Jnstitutiox of the JlrnnER Industuv, London 
and IHslrici Hrxtion, Enginoors’ Club, (Au'cntry 
Street, London, \V., at 8 p.jn. " Rc.s«'areh Work 
on tho Plantation.'’ by' Major H. J. Eaton. 

l.)ec. 2. INKTITI'TE oF Metals, lilrmiix/hdiih Section^ 
Chamber of (.'oinna-rcc. New Street. 7 p.rn 
“ Metal Spraying,” by W. E, Ballard. 

Dee. 2. Institute ok .Metals, A’or/A-E'f.v/ Coast Section, 
.Armstrong ('ollege, Ncweastle-on-Tyne, at 7.90 
p.m. ” Aluminium, its Production and Us<‘R,'’ 
by' G. B. Brook. 

Dee. 2. West Y'ofiKSHimcYlKTALi.UHmuAL Society, George 
Hotel, Hmhiersficid, at 7.96 p.m. Discussion on 
'i'he (loiTosion of Engineering Materials.'’ 

Dec. 2. iMrERiAi. CoLLEOB (.’hemK'ai, SoiiKTY, Main 
ClK'mistry I.rf‘Ctiiro ’I'heali'o, Royal College of 
Scimico, South Kensington, London, S.W. 7, at 
5 p.m. “The SfX'citie Heats of Gases.” by Prof. 
J. R. Partington. 

T)e<-. 2. Institution of Pistuoj.eum Technoloois'is, at 
the Houbo of tho Roy’al Society of Arts, John 
StiT-ot, .\delphi, London, W.(’. 2. at 5.96 p.m. 
“Fuel Oil Resources of the P'uture,” hy A. \\. 
Nash and H. <1. Sliatwsdl. “The Somerset Oil 
Shales,” by H. C,. Shatwell, .V. W. Nu'^h, mid 
.T. Ivor Graham. 
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IswTiTi i'j: 01’ (."hk.mistkv, Lfcti'i Ana Sr-ctlini. 
.\umiiil Meclln;' will he lic'hJ in the (Irc-ftt N’orlliern 
Hotc’I, i-ee<ls. at 7 p.rii.. of oil November 2(i 

J.iTKKVKv A>r]> I’Hii.osofiiK'AL Sex'iKTV, Chemical 
SK-lioii, tlie Mui;i<-uni. New Wulk, Deieestcr, rtt 
H p.ni. " 'Phe .\clion of on the I’hotoj-t^Apliic 

L'late, ' l>y j>r. 'I'. Slnlci- J^Hco. 

Ib^Y.VL S‘'( iKTV <*r- Ahts, .John Street, AdeJphi, 
J-oihIoo, W'.C. 2. at S p.m. “ 'Hii.i 'IN'achin^ of 
Si'iciMM' in Sccoinlnry Sclujol.s,” hy IVof. A. 
Darns W’ilsoii. 

Snriinv '*K Dn.KMh’AL lNi>tsTKY, Soitinf/ham 
Scrfiim, I’nivi'isity (.’ollege, Nottinghnni. at 7.30 
jt.rii. A piipei* on (Slass v\ill ho given by Prof. 
W’. Iv S. 'I’nrncr. 

(’iiKMicvi. SiK'iKTV, Burlinglon JIouho, I’ieeadilly, 
W. 1. at H p.in. DrOinury iSeientifie Meeting. 
(1) ” Ni'W llalog<*n D(>rivaliv('!t of (..'ujiiplior, 

iVirt \‘l. //• Dromocaniphor-a sulplioiiic acid,” I.)y 
If. Bnrgess and 'I'. M. bowry. (2) “ New Halogen 
l><‘riva(iv<‘s of Ciiniphov. Part \dl. 'Pin' Con- 
sfilniion of the. Ib'ychler S<'nes of (’ainplior- 
snlpliiinic a< uls. lOxperinienIs (ui ('hloixisidphox- 
ides,’’ by H. Bui'gess and 'P. .M. b«>wi*y. 

ScaiKTY or Cjikmk'al 1ni>i stky, Jirisfol Section, 
t'hemical Dej)artnient. 'Plie Dniversity, VN’caxIland 
Koinl, Bristol, at 7..’J() p.in. Some Inb'iruitional 
.\sp(’c(.s of tla- Dy(‘ ltidnslr\,” l>y \\'. Ii]. Feai'ti. 
.■'iiie.s. 

Soon.TV OK Dvku.s ,\si> CoLouKi.sTs. Hnulford 
Junior liroin fi. " Cotton Finishing. ' by K. 
J'carsoji. 

Soi IK'I'V oK DYKUS ANi> Col.oj KISTS, H'o/ 

Sf-ciii/, 1 . *■'J'lio Motli J*r<jofing of 'Pexiiles and 
other Mi'inirig Apparel, ' l)y C. (). Clark. , 
iNsTiTm; oi .Mjawi.s. Sfie(Jirtd .SVr//e/^ The 
rniviTsity, St. (h*orge’.s S<piarc. Slienidd, at 
7..3(1 p.in. “ Dl«-ctro-Piating.” 3>isciission to Im? 
opened hy A. .Jefferson. (Conjoint Meeting with 
thi^ Silver 'Praties Society.) 

I NS'i iTi'I’l; OK Cmkmisthv, HiKhlrrsjirhl Sretion. 

‘ 'Pile Pii>ne<'rs of (Jicmieul Jraiustry in tlutldors- 
tiehl,” hy Dr. L. Coidon J’aul. 

Sot MKTN' OK CllKMn'AL 1M)I STIIV, MUuchexU r 
Sicfio/i. 'J’extile Institute, it). St. Mnry'.s J’arsonage, 
Maneliest^r, at 7 p.m. “ iV'ptisation, ' hy \’. 
Slatei'. 

SoelKTV «.)K Cl IK M UAL iNhCSTHV, Lil'erpool Si dioil, 
^fn.spra(t I,eeturo 'I’luMitre, 'Pbe Cniv'ersity. laser- 
pool, at (i p.m. “ Liijiiid Hydrocarbons obtained 
in tif <'om(>i‘es.sion of Oil (Jas,” h\ i‘. Lewis- 
Dale. 

Institi iio.n ok MKi nASicAi. Knoinkkjis. Stonn’s 
(hif(\ London, S.W. 1. at (i p.m. (1) “'Ph(' h^ffoet 
of Low and Higli Ti'inpi'raturi’s on Materials,” 
hy Prof. K. boa, and (2) ”'Pin* Klasti<‘ Limit 
in 'PensicHi, ils InlhaMieo on tlie Breakdown hy 
J^'aligne." hy J. Af. Les.sidl.s. 

TT.vivkrsitv ok London', King's College. VanJhj 
of Seience, Strand, I..ondon, W.C. 2. at o.ltO p.m, 
’*'Pho Historical Devck»pment of tlie Measure¬ 
ment <)£ Stress in Afiit.i'rials Suhjeet<*d to Jaiad,*' 
hy Piof. J”’. O. (’oker. 


Alti ralio7i ,—The •Taniiary meeting of tlie .Manehester 
Soctiou t*f tlie Society of Cliemiea! Imlustry which hud been 
arranged for January 2 is now aiTunged for .rannary U. 
In this meeting it is hoped that in addition to the paper hy 
Alossrs. Sinij^kin and Sinnult, the Seetion will have the 
honour of wck-oming mal hearing a paper hy Prof. Ilngli S. 
’Paylov of IVim-eton I’niver.sity. V.S..A.. the title of his 
addr<“fts to be ” I’lie Projioities of a Catalytie Surfaee.” 


SOCIETY OF CHEMICAL INDUSTRY 

MEETING OF COUNCIL 

The monthly meeting of (.'oiincil was hehl on 
Xovemher 14, the President (Mr. W. .1. l^. Wooleoek, 
e.B.K.) in the Chair. 

It was agreed to send an Address of Congratulation 
to the University of Leeds on tlie occasion of the 
ceh'hratlon of its t'oining of Age in December. 

An invitation was reeeiv(‘d from the Committee of 
the London Section to hold the Annual Ceneral 
Meeting of the Society in London in 1920, aiwl it was 
unanirnou.sly resolved to recommend to the Annual 
(leneral Meeting in 1925 that this invifafion lie 
accepted. 

The Society's representatives on Oulsidi' Bodies 
were re-eleeted for tlie year 1924-25 a.s follows 

Federal Council for Pure, and Applied Chcniislri/ 

Mr. ]■’, B. Carr, Dr. S. Miall, and Mr. \V. .1. U. \Vool- 
cock. 

Nalional Physical Laboratory {Oeneral Board );— 
Sir W'm. J. Pope and Prof. J. W. Tlinchley. 

Brilieli Enyirieering Btandardfs Amx’iation :—Air¬ 
craft Sub-Committee on Chemicals . Prof. W. A. 
Bone. Suh-Coiimiittee on Textiles . Mr. C. h'. Cross. 
Suh-Comniittee on Dopes: Dr. .1. N. Goldsmith. 
Sectional Coniiiiitteo of Chemical Kngineering : Mi'. 
C. S. Garland, Gajit. G. .1. Goodwin, Dr. W. B. 
Urinandy, and Mr. .1. A. Ileaxxll. 

Jmperkil Mineral Besonreex Burcan : —Lead, Sil\ er. 
Zinc, and Gadmium Suli-t'omniitlee : Mr. 71. M. 
Ridge. Ahiniininiii, Magnesium, Potassium, and 
Sodium Sub-Gonimittee : Dr. B.. Selignian. Minor 
Metals Suh-Gominittee : Mr. W. G. Wagner. Publi¬ 
cation and Libraries Sub-Gommittee : Mr. W. J. A. 
Butterfield. Abstracts Suh-Gommittee : 1-h'of. U. 

l/ouis and Mr. T. K. Burton. Gheniieal Tiidiisiries 
Snt)-('oinmittee : Mr. G. S. Garland. 

Brilitih Kmpirc Sugar Jlexearrh Ax-xxoation : . 

Ih'of. A. R. Ling and Mr. .f. W. Macdonald. 

,Taint ('oinmilL'e far the Standardisation of Srieniijie 
Classirare :—Mr. P. H. Carr, Dr. R. T. (^olgate, and 
Dr. Bernard Dyer. 

Caeernimg Board of Imperial College of Seienee and 
Technology : —Sir William I’earee. 

Reference was made to the recent eleatli of Mr. 
•1. 'T. tVood, of Nottingham, an old migiiher of the 
Society, a past Chairman of the Nottingham Seetion. 
and a eontriliutor of valuable papers to the Jimmal. 
Tt was unanimously re.solved to send a letter of syiii- 
pathy to Mrs. Wood. 

Rejiorts of various Gomniith'os were sulnnitted. 
and 28 new memhoi’s were eleeted :—Home, 23 : 
Ov'ciseas, 5. 

The next meeting of Council will he held on Priday. 
Deeeinher 12, 1924, at 2.30 p.m. 

SUSPENSION OF ENTRANCE FEE 

As an inducement to Chemiste to become members, 
the Council has resolved that no entrance fee shall 
be paid by members joining the Society in 1925. 

A form of application for membership was inserted 
at the end of this Section in the issue of the Journal 
for October 17, and it is hoped that it may be used 
to introduce a new member for next year. 
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BACK NUMBERS OF JOURNAL 

TJio General Secretary will be glad to hear from 
Members or Subscribers who have copies of the 
Journal for January 4, June K1 and 27, July 4 and 25, 
September 19, or October J and 17, 1924, that they 
are willing to dispose of to the Society. 

DEATHS 

FiM'^us.-,on, JJouald M. (oleoted li>02), of 28.o, Fifty-fii-st 
Avenue East-, Yaiu'ouvor, R.C., Camuia, Analytical 
Ohemiiit. In .\pril, 1(124. 

Hellon, Dr. Hobort (elected 1885), of 40, Now Lowther .Street, 
, Whitidiavcn, Aiutlytaail Ulieini.'st. On Nuv. 11, 1024. 
!\Vood, .Tusepli T. (elected 1887), of 82, l\vrk Roa.d, Notlinp- 
liam. Tanner. On Nov. 0, 1024. 


LIVERPOOL SECTION 

The .second meeting was held on Xovember 2L, 
Jfr. Kilwin Thompson in the chair. In oiiening the 
proceedings, the chairman congratulated J)r. (». 
Clayton on his re eleetion to Parliament and also 
Iwelcomcil Prof. K. C. (t. Paly on his return from 
his lecture tour in .Vmeriea. 

Mr. J, L. P. Vogel, who read a pa|ier cntilled, 
■■ Xotes on Alloy Metats used in .Alloy Steels,"'said 
, be wi.sbed to draw the attention of chemists to the 
! wide field covered by the riietallurgy of alhjy steels 
land to the part played by chemistry in their pro¬ 
duction, He emphasised the very larger evtent to 
which alloy stcids wen! now em|iioyed and showed 
how the intense concentration on tlu' production 
<it munitions during the war rev'calcil the im|iorl;uit 
part played by these steels and by the rarer metids 
employed in their manufacture. The lirst point 
to be remembered was that manufacturers and 
'•onsumers were interested solely in the physical 
iropeiiies of .steel ; for them chemical an.ilysis 
,vas merely a means of en.suring uniformit y in pro- 
luction and freedom from deleterious impurities. 

Accepted viiiws on the structure of alloy steels 
,vere explained and the iihysical characteiisties of 
he different alloy metals and eleleterions impurities 
iVerc tabulatecl for comparison. The extent to w hieh 
iseful information could be deduced from this 
able was discussed and each metal was lirielly 
lonsidered with reference to its effect on steel, 
t.s production frym the ores ami the sources <if 
uipply. The probhuu facing makers of ferro- 
dloy.s and alloy metals for steel was that tlu! piaxlucts 
hey supplied must contain the desired metals \vithiu 
!om]iarativcly narrow limits and that ihey mu.st 
le very free from any deleterious or even iloiditful 
mpuritics, and they hail to realise that (heir jiroducts 
vould be judged moi'c by theii' jihysical ])ro]jerties 
ban by (heir composition. Broadly speaking, 
erro-alloys such as ferro-tungsten, ferro-chrome and 
erro-molybilenum, which were retluced directly 
from the oriis by electric furnace or by thermit pro- 
ces.se.s, called for the purest raw matci'ials, since the 
possibility of eliminating impuritic.s in (he course 
of manufacture was very limited. The. pure metals 
.such as nickel, cobalt, tungsten, or chromium, 
could bo produced from considerably lcs.s pure 
raw materials since the impurities could be eliminated 


in ])ioce,sscs ol manufacture. .Xlloy steels comjilying 
with a speeilication as lit plusieal ]U'operties could 
sometimes be obtained by sevei.d different mixtures 
and the cost, of raw materiiils was, tlmrefore, an 
important consideration. Finally, attention was 
drawn to the need for improved ipiick methods of 
as,say for mixtures and alloys of the viohius metals, 
and for improved proees.ses foi' commercial production 
of the metals and ferro-alloys. 


CHEMICAL SOCIETY 

An ordinary .seientilic meeting was held on 
Thursday. Xovember 2o, the I’rcsidcnt. I'rof, W. I’. 
Wynne, occu|iving the Chair. Fellows were invited 
to attend, on December 9, at 4.20 p.m., ii meeting of 
the Faraday Society '. a group of (lajicrs on ' Ba.se 
E.Xehange in Soils ' would be reiid. It was also 
announced that an award of the Harrison .Memorhd 
Friy-c would .shortly be considered, and that applica¬ 
tions, nominations or information should reach tlu' 
Fresident of the Chemical Society not later thaii 
December 1. Applications for the Annual I’enorts 
for 1924 (Fellows' price, .'is. (id.) should also be re 
ceived as soon as possible. 

The tirst two jiapers were read by Dr. F. 
Challenger :— 

The .mlph'ur cmqiouiuln of Kimnwriihjt' shah oil. 

I’arl [. [With J. K. A. .links and J, Haslam,| 

Thjs authors lind that on removal of bases, phenols, 
and traces of kidones from that portion of the oil 
which is volatile in steam, and subsequent distillation 
under reduced pressure, a fraction b.p. 8(1 10(C is 
obtained. From this fraction 2 uucthylthiophen 
ideutilied as mercury 2-methvlthicnyl chloride and 
bromide was obtained. .Also tribromo-2-methyl- 
thiophen, b.]i. 80-87' was obtained from the regener¬ 
ated oil. The same fraction also contains toluene. 
The highest fractions of the oil are semi-solid, and 
on treatment with alcohol and ether, y'ield a. sulphur- 
free wax-like solid, b.p. 02-02 . 

Tin: inlenuiion of thiof i/aiioiji ii awl of lii/ilrof/eii ■•iuljihldi 
irllh iiii.'tiilnralu!I'oiiipoiifxl'^. I’arl Jl. [With T. H. 
Pott. I 

I'lli; jiroduct obtained from thiocyanogen and styryl 
methyl ketone (T.. 1922, 12J, Itt.'i.i) has a compo¬ 
sition FhCH:C(SCi\')'C(.)Alc. It is probable that 
thiocyanogen forms an unstable ilithiocyano-additive 
))roduet 'W'ith styryl methyl ketone, which loses a 
molecule of thiocyanic acid. Distyryl ketone gives 
a compound of analogous com|)osition containing 
2 thiocyano groups. Carvone also forms a mono- 
thioeyano-dcrivative. When styryl methyl ketone 
reacts with hyilrogen sulphide, duploben/.ylidenc- 
acetone sulphide is obtained, for which Fromm has 
suggesteil the structure 

CH,t;{OH) - (TliCHFh 

'> 

CHaCtOHj-0H:CllFb 

the eorrc.sponding disulphide and the adilitixc pro¬ 
ducts from hydrogen suljihide and .styryl phenyl 
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ketorio being fonnuliitcd similarly. On general 
(^onsidonition.'i, and from analogy with carvono and 
enrvotanacelone liydrosnljiliides, Hie strnoture 

Cir.,.('OOM,.CHl>h 

fl 

I 

Olbi.CO.CHj.t'Hrh 

would appear more probable. The authors find that 
du|)loben/\ lideneaeetone sulphide is stable towards 
bromine in chloroform. With the disulphide the 
reaction is eomplieated, but indicates a .saturated 
.structure. 

I’rof. S. Oib.son communicated ;— 

A t/f.w mi lhoil for the proparuilon of d-nUylcarlxtzolcs. 

fVV'ith U. Burton. I 

N-Mi;tiivi,- (or ethyl) anthranilic acid condensed 
with o-broinonitrobenzene in the presence of potas¬ 
sium carbonate and copper powder yields 2'-nitro-iV- 
mcthyl-(or ethyl)-iliphonylamine-()-earboxylie acids. 
These acids on reduction with ferrous sulphate and 
ammonia are converted into the corresponding amino- 
acids which are easily charaeteri.sed by well-dellncd 
acetyl-derivatives. The amino-acids, on being heated 
above their melting points lose a molecule of water, 
and giv'O lactams (compare Clenio, Perkin, and 
Robinson, ./., 1924, 125, 1779). The corresponding 
aeetyl-ilerivative, under similar conditions, gives rise 
to the .same lactam. 2 '-Nitro-N-methyldiphenyl- 
amine-ti-carboxylie acid gives a .small yield of 9- 
nitro-N-niethylacridone when it is heated with 9.')% 
sulphuric acid. The amino-acids, on, diazotisation 
ami treatment with sodium hydroxide solution form 
the corresponding 9-alkylcarbazolc. 

Prof. R. Robinson .said it was significant that the 
carboxyl group should in the reaction described be 
so very ('asily ilisplaeed under the influence of a posi¬ 
tively charged iliazoniuni complex. It had long 
been realised that in aromatic substitution the 
entering group is positive and that displacement of 
a carboxyl group is analogous to sub.stitution. 'JTio 
ease under discussion was an excellent example of 
the combination of the.se hypotheses. 

Dr. N. V. Sidgwick discussed 
The. behaviour of the simple, halides with water. 

The four results of treating the simple halides with 
water can be explained if we assume (A) that that 
wat(T can form eo-oi'dinate linkings either through its 
hydrogen or its oxygen, (B) that the maximum 
oovalency of an element is 4 from Li to F, 0 from 
Na to Br, and 8 for the heavier elements. 

(1) Ionisation will bo promoted by hydration of 
the ion, through the negative effect of the co-ordinate 
linking ; thus with a eovalency of 4 we get Li+ and 
Be++ ; with 6 , Na'*’, Mg *^'*', and AP : quadrivalent 
cations only appear when a covalency of 8 i .9 reached 

(2) If the clement can take up two more electrons, 
it will join to the O of the water; the H will react 
with the Cl, giving hydrolysis to the hydroxide and 


HCl (BC1„ SiCl„ R'l,, PFc, l¥,, MoFe, TeF., WF„, 
WCle, IJFo). 

(3) If it is exerting its full covalency already, it 
cannot combine with water at all, and will not 
react: CCI 4 , SF^, .SeFj. 

(4) In NCI,, and OClj the eovalency is below the 
maximum, but the octet is full and cannot expand ; 
hence it will share a pair of its own electrons with 
the hydrogen of the water, giving HOH-sNCl,,. 
'1 his will then lose HOCl, foiming NH„. 

Prof. R. Robinson briefly r(4eiT(Hl to the anomaly 
of carbon tetraiodiile, as also did the author, willi 
whose fruitftil ideas he was in general iigreemont. 

Prof. If. Bassett pointed out that whether addition 
of waBu’ caused ionisation or hydrolysis scaimed to 
depend on the number of added waiter moleoules 
being large in comparison with that of tho halogen 
atoms, or vice versa ; actually, both ionisation and 
hydrolysis occurred together. 

Prof. T. M. Lowry referred to a statement made, 
he believed, by Ciamician in 1891, that " water adds 
on in two different ways ; to metallic atoms with 
oxygen inside, and othenvisc with hydrogen 
inside.” 

Prof. R. Robinson then briefly described tiu! 
syntheses dealt with in the following three 
papers :— 

Experiments on the si/iithesis of certain hit/her alipihatic 
compounds. Part I. -4 si/iithe.si.s of lactarinic arid 
and of oleic acid. |\Vith (Mrs.) C. M. Robinson.] 

A METHOD of preparation of long-chain keto-aeids 
has been devi.sed, -\n ethyl alkylacetoaeetate is 
converted into its sodium derivative and condensed 
w'ith the ester chloride of a dibasic aciil. The 
product is submitted to hydrolysis in stages. Starting 
with »-undecyl iodide and adipic acid, lactarinic 
acid, CH 3 -[(!H.Jjj-C 0 -fCH 2 l 4 -C 02 H, was obtained 
whilst u-keto.stearie acid was prepared from »-heptyl 
iodide and sebaeic acid. The conversion of 
e-ketostearic acid into oleic acid has already been 
carried out. The communication also contains an 
account of the reduction of stearolic acid to pure 
oleic, acid and of tho synthesis of y-ketopalmitie acid, 
CH2'[CH2|,i(.'0-[CH„]2-C02H. 

,1 synthesis tjf pyrylium, salts of anthocyanidin type. 
Part V. The synthesis of cyanidin chloride and of 
delphinidin cMoride. [With I). T). Pratt.] 

The methods whereby the authors .synthesised pelar- 
gonidin (Part III) have been applied to the cases 
of cyanidin and delphinidin which are mono- and 
dihydroxy derivatives of ijelargonidin respectively. 
oi-Methoxyacetoveratrone and a)-.'t;4:5-tetramethoxy- 
acetophenone weie required for these .syntheses 
and obtained by a method exemplified in the ease 
of the former. Veratroyl chloride and ethyl sodio- 
a-y-diraethoxyacetoacetato react in ethereal solution 
to a product which yields pure cu-methoxyacetovera- 
trone on careful hydrolysis with dilute aqueous 
potassium hydroxide. It condenses with 2 -hy(lroxy- 
4 : 6 -dimethoxybenzaldehyilc in presence of hydrogen 
chloride in ethereal solution with formation of the 
pentamethyl ether of cyanidin chloride and this is 
changed by boiling hydriodio acid and phenol into 
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cyanidin iodide. By douWe dceoinjiosition with 
silver chloride the chloride was produced and proved 
to be identical with the substance of natural origin. 
The synthesis of dclphinidin was carried out in a 
similar manner. 

A Hynlhfsis of myricetiii and of a (jalmiylu monomelhyl 

ether occvrriuij in, yalanya root. [With ,1. Kalff.J 
'ruE action of benzoic anhydride and sodium benzoates 
on (a-methoxychloracetophenonc at 18(1 leads to a 
product which yields 'J'estoni's galanyiii nionomelhyl 
ether on hydroly.8is. Substituting trimethylgallic 
acid derivatives for those of benzoic! acid, myricctin 
tetrauiethyl ether is obtained and this yields myricctin 
on demethylation. 

CORRESPONDENCE 

THE CHEMICAL SOCIETY 

,Sir,—Among the suggestions made by I’rof. T. S. 
Patterson, in your issue of November 21, 11)24, 
by way of overcoming some of the difliculties which 
now beset the Chemical Society, there is one to w ,iich 
I, in common with many others, would take strong 
exception—namely, that of abolishing the summaries 
and conclusions which I think it is most dcsirahU; 
to cultivate at the, end of communications relative 
tf> chemical work. 

Chemical literature is so profuse nowadays that 
it is impossible, no matter to what extent one may 
specialise, to study all papers in detail, and, on 
the other hand, it appears to me that much of the 
detail could be, with advantage, omitted or condensed, 
and more care be taken to draw and express 
conclusions. 

There is, however, only one radical cure for the 
troubles which are encountered by the f'hemieal 
and allied societies- namely, the creation of one real 
Institute of Chemistry, as first suggrxsted by the 
writer in the “ Chemical Trade Journal ” (of Aiiril 8, 
1016), a subject which is now engaging, as 1 under¬ 
stand, considerable attention at other hands, under 
the term “ Chemistry House.” 

One comprehensive journal of transactions (planned 
sectionally) and one set of abstracts of papers from 
sources outside Chemistry House, are the great 
desirabilities. —Yours faithfully, C. T. KjxirsKTT 

November 24, 1024. 

PERSONAL AND OTHER ITEMS 

H.R.H. the Prince of Wales has consented to 
open the new Chennstry Department of the Univer¬ 
sity of Rdinburgh on December 3. 

The Council of the University of Birudngham has 
made the following appointments for the session 1024- 
2,5 ( Mr. A. R. Bowen to Ire Re.search Worker in the 
Department of Oil Mining, Mr. S. H. Kdgar to be 
teaching scholar in the Depattment of Chemistry, 
Mr. A. W. Paynton to bo Student Demonstrator in 
the Department of Bio-chornistry of fennentation. 

Mr. J. W. Saville, who haa been ejuployt'd on the 
commercial staff of xMessrs. Brotheiton and Co., 
Ltd., for more than forty years, has been ajrpointed 
a Justice of the Peace for Wakefield. 
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Th(r Scholarshi|i of the Institution of Petroleum 
Technologists, granted to a student member of the 
Institution who is completing the ])(troleum tech¬ 
nology course at Birmingham University, has been 
aw'anled to Mr, (leoffrey Cotton. 

C,aptain Oliver Lyttelton, D.S.O.. has been elected 
to a scat on the hoard of llm British Metal Cor¬ 
poration, Ltd., and has been a|ipointed a joint 
managing director. 

MJf, Painleve, (Ja.ston Menier, K. Borel, Ital 1‘iaz, 
Derville, Albin Haller, Picard, Katoau Ixoeiugs and 
others have been appointed for four years' member¬ 
ship of the Cotineil of the Admini.stration of the 
National Conservatoire of .Arts et Metier.s at Paris. 

Mr. H. T. Crantield, senior lecturer in agricultural 
r'hemistry and head of the ehemical department 
of the Midland .Agricultural and Dairy College, ha.s 
been appointed adviser in agricultural chemistry 
for the Midland eounlies served by the Collegi', 

Isotopes of Cadmium; Tellurium and Uismutli 

In a letter to Nature, datrsl Novendter 4, Dr. 
F.. W'. Aston writes that he has now suc'ceialod in 
obtaining and analysing the ma.ss-rays of e;ulmium, 
tellurium and bismuth. By the use of an ,anode 
containing eadmiiim lluoride, rays were obtained 
which, though feeble, gave .satisfactory 1 'e.sults with 
long exposures and the most highly sensitised 
sehumannised jilates. Cadndum is a very complex 
element, hax’ing .six isotopes: 110 (e). 111 (e), 
112 (b), 113 (d), 114 (a), 116 (f.). The last is tso- 
barie with the lighte.st isotope of tin. The intcnsitie.s 
of the lines are in the order of the letters and agree 
rea-sonably with the chemical atomic weight 112-41. 
The most striking characteristic of the group is its 
remarkable similarity to that of tin. If we excejit 
the heavie.st isotope of tin (124), which doe.s not 
seem to have its counterpart iti cadmium, the 
intensity relations lietween the isotojies of the two 
elements appear almost identical. This is a most, 
BUggestiv'e fact and may have a deep signiheanee in 
connexion with the relative stability of the nuclei 
of isotopes. The plates are not very favourable for 
accurate determinations of nia.sses, but these Re('m 
integral with that of iodine. 

The line of the latter element was extremely 
faint in these experiments, so it was considered a 
favourable ojrpoi-tuinty to make another attempt 
on tellurium, which had defied all attacks during 
the, earlier discharge tube work. A little pure 
metallic tellurium was ground into the anode mixture 
and success was at once obtained. Tellurium gives 
three lines of mass numbers—126, 128, 130. The 
intcnsitie.s of the two latter appear about equal 
and double that of the first. This result was repeated 
with an anode contaiiung tellurium and lithium 
fluoride, and there is no reason to doubt that 
those arc all genuine isotopes, (,'omparison w:ith 
other lines on the pl.ates sugge.sts that their masses 
may be less than whole numbers by one or two parts 
in a thousand, but it seems probable that the mean 
atomic weight is actually greater than 128, whereas 
all the later chemical <letermination.s are les.s than 
that figure, the accepted value being 127-.'). The 
element tellurium is unique among those srr far 
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aimlyseil, ns it seems probable that all its mass- 
numbers form members of isobaric pairs, 'lhe.se 
are shareil by xenon, the element of next higher 
eva'ii atornie. nnmbor. 

The l)oiling-])oint of tellurium i.s not very difierent 
from that of bismuth, so that it seemed possible 
that the latter might yield to the .same treatment, 
'.rilis ho))e was realise<l with an anode eontaining 
metallie bismuth, and a .single line appearetl in the 
exp(«ted position~l!l)9. This line is very faint, 
and owing to the great mass lies in an unfavourable 
part of the plate, but there seems no reason to 
doubt that bismuth is a simple element of ma.s.s 
nundier 209, as recent determipiations of its atomic 
weight suggest. 

The Van’t Hoff (Jelebration 

This year half a century has pas.sed since van t Hoff 
(in September, 1874) and Le Bel (in November, 1874) 
published th(‘ii- celebrated memoirs which form the 
foundation of “ Ohemistry in Space,” or Stereo- 
ehemistry. In honour of this event, which is of such 



out.stauding impoi-tanee for tim develojmient of 
chemistry, a commemorative celebration has been 
hekl in the Aula of the University of Amsterdam, 
under the au.spices of the Tfutcdi Chemical Society 
and of the 'Dutch Society of Chemioal Industry, at 
which I’rof. Dr. Krnst Cohen, of Utrecht, and Piof. 
Dr. Paul Walden, of Postoek, spoke. At the request 
of the firm of J. A. A. tlerritsen, of Zcist (Holland), the 
well-known Dutch niedalli.st, J. C. \\lcneeke, has 
fprepai’cd gratuitously a plaque (">7 by to mm.) bearing 
the portrait of van t lloll at the age of 22, the age 
at which he pulilished his theory. 'I'lie plaque can 
be obtained from the above firm at the price of 
2.:'>d (luldcn, in bronze, or 12 Culden in silver, or 
about 4s. 4d. and 2s., respectively, 

Dritish .Standard Specifications for Fuel Olis 

These SpecificationB for fuel for heavy-oil engines 
(■‘ Petroleum and Shale Oils,” No. 209, 1924) are 
.some of the lirst fruits of the Sectional Committee 
im petroleum products of tlu^ British Kngineering 
Standards Association. Siiecilieations are given for 
four grades of fuel oil, one being a gas oil and the rest 


non-distillate oils ; all classes of heavy-oil engines 
thus being catered for. Users of heavy-oil engines 
should satisfy them.selves, by test or otherwise, 
which of the four grades of oil specified can most 
satisfactorily be utilised in any given engine, and the 
corresponding spi'oifkaition shoidd then be adoptc'd. 
ft is of interest to note that no mention of specilup 
gravity Ls made, as the conclusion has been reached 
that it is quite utmeeppssary to spi-eify the specific 
gravity of a fuel oil provided the viscosity eharaeter- 
istics are clearly defined. Puither, the sulphur 
content is not specified. Every effort, was niaile to 
obtain evidonccp to prov(! that the harmful effects 
attributed to oils in certain cases were due to the 
sulj)hur in the oil. Pending the pmaluotion of such 
evidence it has been decided that for fuel oils used in 
heavy-oil engine.s but not under boilers, a test for 
sul|)bur unn(!ce.s.sarily increases the cost of the oil. 
The specifications will bo revised, if nece.ssary, in 
twelve months’ time. The methods of testing the 
oil given in these specifications are those ailopted by 



the Institution of Peti'oleum Techi\ologists, and ari. 
described in detail. Copies may be oi)tained from 
the B.E.S.A. Ihdilieations Depadment, 28, Victoria 
Street, London, S.W. 1, price Is. 2d,, ])ost free. 

Wood-charcoal Gas Producers 

The .Preneh Commi.ssion tie Carbonisation i.s obtain¬ 
ing Katisfaetory results in its work on the improve¬ 
ment of podable charcoal-gas producers. At present 
the hVeneh prodiution of wood charcoal is only 
1.50,(100 metric tons, but this quantity could be 
increased, without harming the forests, to 1,(KX>,000 t. 
'J’ho (lommission proposes, w'hilst encouraging the 
development of the production of charcoal, to have 
recourse to carbonisation in the fore.sts, and will 
therefore hold a competition in the following spring 
for transportable plant for carbonisation. Tests 
are under way at iSevran Livry, on different types of 
gas producers, the tests taking account of the analysis 
of the fuels, their resistance to shook, the analysis of 
the gas produeetl and the ash obtained, the lueasure- 
rnent of the power produced, and other working 
eharacteristies. 
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COMPANY NEWS 

BRIMSDOWN LEAD CO. 

Ai'fOi'dinn to flu' Iiire.slnr'f: Chronicle wc uiulcr- 
stawl that an i.in]»ntanl furllici' alej) i.s about to 
1)6 taken towattis completely eonsolidatinf! the 
white lead interests in this eouj\tiy. 'I’he Associated 
Lead Mamifaeturers' combine now embraces (’ookson 
and (.'o., littl., the largest business of tlu^ kind in 
tlreat Britain; liocke, Lancaster luid .bdmsons, 
litd. ; and Rowe Jtrothers, The eat)ital is t74d,(M)t) 
in 0 ]>er cent preference share,s and £1 in 

ordinary shares. Arrangements are now being made 
to ac(|uire the BrimKdf)wn lead business, and tlins 
strengthen the combine. The acquisition will be 
on a share basis, Brimsdown i)referen<'e shareholdeis 
receiv'ing las. per share (06 ])er cent, in ])referenee 
and 33 ])er cejit. in ordinary .shares of the combine), 
and Brimsdowir ordinary 3s. Od., all in ordinaiy 
shares. It is e.xpected that the directors of the 
Brimsdown Tsaid Co. will send details of the olTer 
of the A,s.sociated Lead )\Iantifncturei's to the share¬ 
holders in the course of a few days and recommend 
its acce])tane(,'. The ti’ansfer books of llie Brimsilow ii 
Co. are closed for a tew days to facilitate ]>aynient 
of a dividend on the ])referenee shares. 

ILFORD, LTD. 

The net prolU for the year t<i October 31, 1034, 
amounted tf) £50,747, eotnparcd with .£40,(iH0 last 
year. 'J'he sum of £8803 was brought forward and 
there is a total of .£05,i")4!) for appropriation. £11,400 
is for ])referenc(^ dividend, £5000 has been written off 
goodwill (against £10,(410), and £10,000 has been 
transferred to reserve (agaiitst nil). 'I'he dividend, 
after being 8 per cent, for the last live ye.irs, has 
been raise(l to 10 pei- cent, on the ordinary shares, 
and the .sum of £8140 is to be carried forward. 

BRITISH SULPHATE OF AMMONIA FEDERATION, 
LTD. 

The fourth annual general meeting was h(4d on 
October 30, .Mr. 1). .Milne Watson (I’resident of the 
tins, Light and Coke ( o.) |iresiding. The outstanding 
features in the sulphate of ammonia market in the 
year under lawiew was a large iniTea.se in consumption 
and a eonsidei;able fall in jjriee. Organisations, 
similar to this federation, had be<‘n fornnal in h’ranee, 
Belgium, Holland. Oermany, Italy, Japan and 
.Australia, the chief objects Ireing to establish and 
maintain a reasonahle juice for this proihu't caleii- 
lateil to induce consumption on the largest .scale, 
and also for the combination of juojMiganda effort. 
Ouring the last eighteen months there luul be<'n an 
increase in consuinjition of nearly 3(l(),tl()0 t. of 
sulphate of ammonia on a total world ])roduction ol, 
roughly, 2,.500,000 t,, and this inerea.se was .secured 
at a comparatively small saerilice in juice. An 
ajrpeal was made to iion-mendjers, whose total 
juoductiou amounted to less than 10 Jiei' cent, of 
the outjnit in this country, to join the federation 
and so enable it to increase its propaganda activities, 
and to carry through a reasonable and logical pro¬ 
gramme, benefieial both to consumer and jiroducer. 


MARKET REPORT 

This Market Report is conipiteO from special information 
received from the Mnnufectnrers ooneemed. 

UfUeat otherwvte ilated the pricee tpiolal below cover fair 
quantities net ami naked at sellers' works. 

GENERAL HEAVY CHEMICALS 

Aostio Acid, 40% tech. .. £23 10s. per ton. 

Aeid, Boric, Commercial— 

Oryst.£45 per ton. 

Powder.. .. .. £47jrerton. 

Aeid Hydrochlorio .. 3s. 9d.—Os. per carboy d/d., 
according to parity, strength 
and locality. 

Acid Nitrio 80” Tw. .. £21 lOs.—£27 pet ton makers’ 
works, according to district 
and quality. 

Acid Sulphurio .. .. Average National prices f.o.r. 

innkors* works, with slight varia¬ 
tions up and down owing to 
lor.al considerations : 140” 'Tw., 
Cmdo Acid, 058. per ton. 168” 
Tw., Arsenical, £5 10s. per ton. 
108” Tw., Non-arsenical, £6 lOs. 
per ton. 

Ammonia Alkali.. .. £6 15a. per ton, f.o.r. Special 
terms for contracts. 

Bleaching Powder .. Spot £11 d/d.; Contract £10 d/d. 
4 ton lots. 

Bisuljiliilo of Lime .. £7 lO.s. per Ion, packages e.xiro. 

Borax, Commercial— 

Crystal.£25 jier ton. 

Pow-der.. .. .. £26 per ton. 

(Packed in 2 cwt. bags, carriage 
paid any station in Great 
Britain.) 

Calcium Cldoride ., £5 178. Od. jan- ton d/d. 

Copper Sulphate .. .. £25 per Ion. 

Methylated Spirit 64 o.p.- - 

Industrial .. .. 2s. 7d. 2s. I Id. per gallon, accord¬ 

ing to quantity. 

Minoralisod .. .. 3 b. 8d.—I.s. pm gallon, according 

to quantity. 

Nickel Sulphate .. ..ILOS per ton d/d. Normal busi- 

Nickel Ammon. Sulphate ) ness. 

Potash Oaustio .. £30--£33 per ton. 

Potass, Bichromate .. 5 (d. per lb. 

Potass. Chlorate.. .. 3d.—4d. per lb, 

Salaintnoniao .£32 ]»or ton d/d. 

Salt Coke.£3 10s, por ton d/d. 

Soda Caustic, solid ,. Spot lots : delivered. £10 I7s. Od. to 
£10 78. Od. por ton, according to 
strength. 208. less for oontroote. 

Soda Crystals .. .. £5 ,53.. - £5 lOs. per ton ex railway 

depots or ports. 

Sod. Acetate 97/98% .. £24j>ert,on. 

Sod. Bicarbonate .. £10 lOs. jair ton, carr. paid. 

Sod. Bichromate,. ,. 4jd.perlb. 

Sod. Bisulphite Powder 

60/02%.£17—£18 per ton, according to 

quantity, f.o.b., l-owt. iron 
drams included. 

Sod. Chlorate .. .. 3d. per lb. 

Sod. Nitrate rofd. 90% .. £13 68.—£13 10s. per ton ex 
Liverpool. Nominal. 

Sod. Sulphide cone. 60/65 About £14 lOs. per ton d/d. 

Sod. Sulphide cryst. .. £9 per ton d/d. 

Sod Sulphite, Poo Cryst. £16 per ton f.o.r. London, I cwt. 

kegs inebtdod. 

RUBBER CHEMICALS 

Antimony sulphide— 

Golden.Ojd.—Is. 2d. por lb., according to 

quality. 
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Antimony Hulpltidt— 

Orimaon ., .. U. 4d.—Is. 6d. per lb., according 

to quality. 

Arsonic, Sulphide, Yellow Is. 1 Id. per lb. 

Barytes .. .. .. £3 10s. to £6 15s. per ton, accord¬ 

ing to quality. 

Cadmium Sulphide .. 3s. Od.—48. por Ib., according to 
quantity. 

Carbon Bisiilphido .. £30—£33 per ton, ac^oording to 
quantity. 

Carbon Black .. .. 7d.—TJd. per lb, ex wharf. 

Carbon Tetrachloride .. £00—£05 per ton, according to 
quantity, drums extra. 

Chromium Oxido, green.. Is. 3d. per lb. 

r 6d.—O^d. per lb. Deinaiid very 

Indianibbor Substitutes \ brisk. Prieos likely to remain 
White and Dark .. j steady owing to firmness of 

V. rapesoed oils. 

Lamp Black .. .. £48 per ton, barrels free. 

Lead Hyposulphite .. 74d. por lb. 

lithopone, 30% .. .. £22 lOs. per ton. 

Mineral Rubber ** Rub- 


pron . 

£10 5s. |)or ton f.o.r. London. 

Sulphur .. 

£10—£12 per ton, according to 


quality. 

Sulphur Prcci|). B.P. 

£50--£65 per ton, [according (o 


quantity. 

Sulphur Cliloride 

4d. {)or lb., carboys extra. 

Thiocarbimilide .. 

28. 6d. per lb. 

Vermilion, pale or deep .. 

6s. Id. perlb. 

Zino Sulphide 

7id.—Is. 8d. i»or lb., according to 


quality. 

WOOD DISTII.LATION PRODUCTS 

Acetate of Lime— 


Bn>wn .. 

£11 lOs. por ton, and upwards. 

Croy. 

£14 per ton. 

Liquor .. 

0d. per gall. 32® Tw. 

Charcoal .. 

£7 6s.—£9 por ton, acc(»rding to 


grade and locality. Demand 
quiet hut price steady. 

Iron Liquor 

Is. 7d. per gall. 32® Tw. 

Is. 2d. „ „ 24® Tw. 

Bed Liquor 

lOd.—Is. pergall. 14/16® Tw. 

Wood Creosote .. 

Wood Naphtha— 

2s. 9d. per gall. Unrefined. 

Miscible 

4b. 9d, per gall. 60% O.P. 

Solvent .. 

6s. per gall. 40% O.P. Firmer. 

Wood Tar 

£4—£6 per ton. Very quiet. 

Brown Sugar of Lead .. 

£41f>erton. Stoutly market. 

TAR 

PRODUCTS 

Acid Carbolic— 


Crystals 

6id. per lb. Quiet. 

Crude CO’s 

Is. 8d.—Is. lOd. per gall. Market 


iH'tU'F. 

Acid Cresylic, 97 /99 

2s. per gall. Fair business. 

Palo 95",', 

Is. Hd.- la. lid. iMM- gall. Not 


much bu.suMi».s. 

Dark 

Is. 7d.—Is. 9d. pergall. Market 


dull. 

Anthracene Paste 40% .. 

4d. per unit per owt. Nominal 
price. No business. 

Anthracene Oil— 

Strained 

Unstrained .. 

6 Jd. —1 id. per gall. Small demand 
Od,—Ojd. per gall. 

Benzole— 

Crude 65*8 

7id.—9d. per gall, ex works in 


tank wagons. 

Standard Motor .. 

Is. lid.—Is. 3d. per gall, ex works 

Pure 

in tank wagons. 

Is. 6id.—Is. 7d. per gall, ex 


works in tank wagons. 

Toluolo—90% .. 

Is. 6id.—Is. 7d. per gall. More 


inquiry. 


Toluol*?—Pure .. ..Is. 7d.—Is. 9d. per gall. Small 

demand for home consumption. 
Xylol—-Coml. .. .. 2«. 3d. per gall. 

Pure .. .. 38. 3d. jK^r gall. 

Creosote— 

CrosyHo 20/24% ,. 8d.— 8|d. per gall. Little demand. 

Middle Oil .. ,. 5jd.—OJd. per gall., according to 

Heavy Oil ., .. cjuality and district. Market 

Standard Specification (. firmer. Steady di'numd. 
Naphtha— 

Solvent 90/1C0 .. Is. 3d.—Is. 4d. (>er gall. Demand 

good. Higher prices prob»ible. 
Solvent 00/190 .. ll^d."-ls. Id. i)or gall. Demand 

mamtained. 

Naphthalene Crude— 

Cheaper in Yorkshire than Lancashire. Demand rather 
better. 

Drained Creosote Solts £3—£5 per ton. Demand slightly 
better. 

Whizzed or hot pressed £C--£9 per ton. Demand very 
j>oor. 

Naphthalene— 

Crystals and Flaked .. £12—£16 per ton, according to 
district. 

Pifeh, medium soft . . —60s. ton a<tconling to 

district. Plenty of inquiry. 
Prospects brighter. 

Pyridino- -90/160 .. )8«. Od.--19s. por gtdl. Market 

quiet. 

Heavy .. 11s. 6d.—12.s. per gall. Steady. 

INTERMEDIATES AND DYES 

Busmess in dyestuflfs bus Ix^en maintniiicd but without 
furtlier improvement. 

In the following list of Intermediates delivered prices 
include packages except where otherwise stated. 

Acetic Anhydride 95% .. la. 7d. per lb. 

Acid H. .. .. ..38. lOd. per lb. 100% basis d/d. 

Acid Naphthionio .. 2s. 2d. per lb. 100% basis d/d. 

Acid Neville and Winther 5a. 8d. x^or lb. 100% basis d/d. 
Acid Salicylio, tech. .. Is. Id. per lb. Improved demand. 
Acid Sulphanilic .. 9d. per lb. 100% basis d/d. 

AluminiuinChloride,anhyd.l8. per lb. d/d. 

Aniline Oil .. .. 8d. per lb. naked at works. 

Aniline Salts .. .. S^d. per lb., naked at works. 

Antimony Pentachloride Is, per lb. d/d. 

Benzidine Base .. .. Ss. lOd. per lb. 100% basis d/d. 

Benzyl Chloride 96% .. Is. Id. per lb. 

jp-Chloraniline .. .. 3s. por lb. 100% basis. 

p-Chlorphenol .. .. 48. 3d. per lb. d /d. 

o-Cresol 19/31® C. .. 4d.—4Id. per lb. Rather quiet. 
m-Cresol 98/100% .. 28. Id.—2s. 3d. per lb. Demand 

moderate. 

p Cresol 32/34® C. .. 20. Id.—2s. 3d. per lb. Demand 
moderate. 

Dichloranilino .. .. Ss. per lb. 

Dichloraniline S. Acid .. 2s. Od. per lb. 100% basis. 

p-Dichlorbenzol .. .. £86 per ton. 

Diethylaniline .. ..4a. 3d. per lb. d/d., packages 

extra, returnable. 

Dimethylaniline .. .. 2s. 2id. por lb. d/d. Drums extra. 

Dinitrobenzene .. .. 9d. por lb. naked at works. 

Dinitrochlorbonzol .. £84 per ton d/d. 

Dinitrotoluene—48/60® C. 8d.—-Od. per Ib. naked at works. 

66/68® C. Is. 2d. per lb. naked at works. 
Diphenylamiue .. .. 2s. lOd. perlb.d/d. 

Q. Salt. .. 2s. 3d. per lb. 100% basis d/d. 

Monochlorbenzol.. .. £63 per ton. 

a-Naphthol .. .. 2s. 4d. per lb. d/d. 

^-Naphthol .. .. Is.perlb. d/d. 

o-Naphthylamine .. ls.3id.perlb.d/d. 

/J'Kaphthylamine 48. per Ib. d/d. 

m-Niiraniline •. •. 48. 2|d. per lb, d/d. 

p-Kitranilina ., .. 28. 2|d. per lb. d/d. 
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Nifcroben«en« .. —5jd. porlb. naked at work*. 

O'Nitroohiorbenzol .. 28. lid. per )b. 100% basis d/d. 

Nitronaphthalene .. lOd. per lb. d/d. 

p.Nitrophenol .. .. Is. 9d. per Ih. 100% basis d/d. 

p*Nitro-o*amidO'phenol 48. Od. per lb. 100% basis. 

m-Phenylene Diamine .. 4s. per lb. d/d. 

P'Phonylene Diamine .. 10s. per lb. 100% basis d/d. 

H. Salt.28. 4d. per lb. 100% basis d/d. 

Sodium Naphtliioiiate .. 28. 2d. jwr lb. 100% basis d/d. 

o-Toluidino .. .. lOd. jwr lb. naU'-d at w(.rUb. 

p-Toluiclino .. .. 2a. lOd. yjor lb. naked at works. 

m-Toluylono Diamine .. 4s. per lb. d/d. 

PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

^ Acid, Acetic 80% ILP. .. £4.5 por ton, <'X wliarf Loudon, in 
fXlass contaiiicro. 

Acid, Acetyl Suli<-y}io .. 38. Id.—3.8. 3d. per H)., nccordijig 
to (piuntity. Sak'H slc'july. 
Price firm. 

Acid. Benzoic B.P. .. 2s. (5d. per lb. 

, Acid Boric B.P. .. .. Cryst. £51 per ton, Powder £55 

j)er ton. Carriage paid any 
station in Great Britain. 

Acid, Camphoric,. .. I9s.—218. per lb. 

Acid, (-‘ilrio. .. .. la. 4d. per lb,, los.s for ton lots. 

Market still voak. 

Acid, Oullic .. 2s. 1 kl. per II). for pure crystal in 

ewt. lota. 

Acid, Pyrogallic, Cryst. .. 6s. 9d. per lb. Resublimod quality 
8a. per lb. Market iirru. 

Acid Salicylic .. Is. Od.- -Is. 7d. per lb,, according 

to quantity. 

Acid,'ratinic B.P. .. 2s. lOd. per lb. Forward quota- 
tioiiH higher spot value likely to 
ineioasc. 

Acid, Tartaric .. Is. |)or Ib., leas 5%. 

Amidol .. .. .. 9s. per lb. d/d. 

Acetanili<l(? .. .. Is. lOd.—2s. per )b. More cn- 

qiury. 

Amidopyrin .. .. Lw. per lb. 

Ammon. Benzoate .. 38. M.—Ss. 6d. jw lb. according 

to (juantity. 

Ammon. Carbonate B.P. £37 per ton. 

Atropine Sulphate .. 12s. 6d. per oz. for English make. 

Barbitouo.. .. .. 13a. 9d. jKjr lb. Slightly lower. 

Quiet steady demand. 

Benzonaphthol .. .. 58. 3d. per lb. spot. 

Bismuth Carbonate R-. Od. lOs. Od. pw Ih, 

„ Citrate.. .. 8s. Od.—lOs. Cd. 

„ Snlicylftk) .. 8s. Od. -lOs. Od. ,, 

„ .Stibnitrute .. Ts. 9d.—Oa. 7d. ,, 

According to quant ily. I'ricos 
again nnluced owing to tall in tlie 
riK'tal. 

Borax B.P. .« .. Oryatal £29, Powder £30 per ton. 

Carriage paid any station in 
Groat Britain. 

Bromides .. .. .. Wry scarce and dear. Prices 

nneortain. 

Ammonium • - .. 2s. kl. per lb. 

Potassium .. .. la. 1 Id. f>er Ib. 

Sodiu?n.2s. per lb. 

Calcium Lactu to .. ..Is. 7d.—28. per lb., according to 

quantity. Fair demand and 
steady market. 

Chloral Hy<lrate . . .. 4a. per lb. 

C/hloroform .. .. 2a. Od. per lb. for cwt. lots. 

Forrnuldohyde .. .. £48 £49 per ton in barrels, cx 

wharf London. Sujn>licse.\eeed 
demand. 

Glycorophosphatos— Fair business pasHing. 

Calcium, soluble and 
citrate free .. .. 78. per lb. 

Iron ..83. 9d. per lb. 


Glycoropluj.sphiUrs - 

Magnesium .. .. Oa. per Ih. 

Potassium, 50% .. 3s. Od. per lb. 

Sodium, 60% .. 2.s. 0<1. ,, 

Ouaiaeol Carbonate .. !)s. Od. per lb. 

Hexuininc . . . . Ik. p«'v ll>. lov bold < rvsiu]. IN>wd**r 

.vlighily 1...,, 

Hoinat ropine llydrobro- 

mi<l(’ . . . . . . 2iis. 3Us. ]« r o/.. 

Hydrastine hydroclilor .. English niako olTerod, I20s. jx'r o*. 
Hypophosphifos— 

Calciiun .. .. 3s. Od. per Ih., for 2811). loti. 

Potassium .. .. 4a. kl, iK)r Ih. 

Sodimn .. .. 4s. ,, 

Iron. ATjmion. ('it mil'B.P. 2s. bl. 2s. 3d. pier Ib. I’l im 

l« 11 iilly |■^'du(■ed. 

Magnofiium Carbonate— 

Light Commercial .. £30 jvr Lon net. 

Light. pure . . . . f 10 per ti/ii. 

Magnesium Oxido-- 

Light Commercial .. £7.5 per ton, loss 2J%. 

Heavy Commercial .. £25 per ton, loss 2|%. 

Heavy Pure .. .. 2s.—2a. 3d. per U)., according to 

quantity. Steady market. 

Menthol— 

A.B.ll. recry.st. ll.lb . . 57s. ]). j- lb. lor Brccmbcr doliv<'ry, 
No s|Mil (li‘Ii\-cri(:.s availablo. 

SyntJiolic .. .. 20s, - 35a. per 11)., acctirdntg to 

quantity. English make. In¬ 
creasing demand. 

Mercurials .. .. Market very quiet. 

Red oxide .. .. 5.s. 2d.--Os. 4(1. [s.t Ih, 

Corroaivo Hublirnate .. 3.s. Od.- 3s. 7d. ,, 

White precip. .. .. 4s. Od. 4a. Kd. ,, 

Cttlomoi .. .. 3 h. JOd.—Is. ,, 

Methyl Salicylate Is. !)d.' 2s. j)er 11). 

Methyl Sulphonal .. 22s. (id. per Ih. Slightly w(‘aker. 
Metol .. .. .. Mu. peril). British Jimko, 

Parnformaldchydo .. 2s. Sd. per lb. for B.P. quality. 
Paraldehyde .. ..Is. 2(1.-• la. Od. per lb. in free 

botth'S and cases. 

Phenocotin .. .. .5.s. Od. per lb. 

PIkuuizoik' .. ,. Os. lod. j)er II). 

P)ienolphthn|i*in .. .. Os. Od. p(‘r lb. for ewt. lots. Su[)ply 

ex(!eeds (hunaiid. 

Potass. Bitartroto— 

99/100% (Cream of 

Tartar) .. .. 84s. per (;wt., less 2I%forton lots. 

Pota.ss. Citrate .. .. Is. lod.-—2 h. 2d. per lb. 

Potass. Ferricyanide .. Is, Od. per lb. Quiet, 

Potass. Iodide .. .. 10s. 8d.— lls. 5d. |)er lb., accord¬ 

ing to quantity. Steady market. 
Potass. Metabisulphito .. 7Id. pea* lb., 1-cwt. kegs included, 
F.o.r. London. 

Potaas. Permanganate .. 7ld. per lb. spot. Forward 
prices higher. 

Quinine Sulphate .. 2a. 3d.—2s. 4(1. per oz., in 100 oz. 

tins. Steady market. 

IWorcin .. .. .. 5s. 3(1. |>er lb. 

Saccharin .. .. OSs. f)er Ih., in 60-lb. lota. 

Salol .. .. .. 38. 9d. por lb. for cwt. lots. 

Silver Proteinate.. .. Os. per lb. for satisfactory product, 

light in colour. 

Sod. Benzoato, B.P. .. 28. Od. per lb. Supplies of good 
quality now available. 

Sod. Citrate, B.P.C., 1923 Is. lid.—2s, 2d. per lb., according 
to quantity. 

Sod. Hyposulphite-— 

Photographic .. .. £13—£15 per ton, according to 

quantity, d/d. consignee’s sta¬ 
tion in 1-cwt. kegs. 

Sod. Metabisulphito cryst. 37s. 0d.- -608. per cwt. nett cash. 

accordijig to quantity. 

Sod. NitropruRside .. 16s. per ib. 
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Sod. Potass. Tartrate 

(lloohello Salt) .. 768.—828. Cd. i^er cwt., according 

to quantity. Quiet market. 

Sod. Salicylate .. .. Fair demand. Powder 28. Id. 

—2b. 3d. per lb. Crystal at 
28. 2d.—2s. 4(1. per lb. Flake 
2s. Otl. jx>r lb. CJood demand. 
Mivrlu't lirin<T. 


Sod. Sulphide— 

Pure rocryst. .. 

Sod. Sulphite, nnhydrous 


,Snlf)]u>iial. . 
'rhymol 


lOd.— Is. 2d. per lb. 

£27 lOs. per ton, minimum 6d.on 
lots, imTcosing according to 
quiuUily, l-cwt. kega include<l. 
14s. 6<1. iH)r lb. Liltlo demand. 
18s. per lb. Firmer market. 


PERFUMERY CHEMICALS 


Acctopberuiiio .. .. 

Aubupino .. 

Amyl Ac^dale 
\rnyl Butyrate . . 

Amyl Salicylate .. 
Anethol (M.P. 21/22'-C.) 
Benzyl Acetate from Chlo- 
rinedroo Benzyl Alcohol 
Benzyl Alcohol free from 
Chlorine 

Benzaldohydo free from 
Chlorine 

Benzyl Benzoate.. 
Oinnamic Aldehyde— 
Natural.. 

Coumurin.. 

Citronellol 

Oitral 

Ethyl Cinnamate 
Ethyl riithalato .. 
Eiigenol .. ... 

Goraniol (Pahnaroaa) 
Goraniol .. 

Heliotropino 
Iso Jihigcnol 

Linalol eic Bois de Rose.. 
Linalyl Acetate .. 

Methyl Anthranilate 
Methyl Benzoate.. 

Musk Ainbndte .. 

Musk Xylol 
Nerolin 

Phenyl Ethyl Acetate .. 
Phenyl Ethyl Alcohol .. 
Rhodinol .. 

Safrol 

Terpinool .. 

Vanillin .. 


I Is. 3<1. per lb. 


16a. 

3s. 

Os. Od. 

3k. 3d. 
4s. Od. 


OhoaiKM’. 

Clicaiwr. 


2a. 9d. 

28. Od. „ 

38. Od. ,, 

38. Gd. 

18s. Od. ,, C)iou]MT. 

18s. Od. „ 

178. 

Ha. ,» 

12b. 6d. 

38. ,, t’lunipci'. 

lOa. Od. ,, l><Nirer. 

33a. Od. 

12.M. Od.—203. per lb. JOoaror. 
Oh. Od. 

1()S. 

20h. 

26a. 
lOs. 

5s. 

.■»bs. 
lls. 

4h. Od. 

I5a. Od. 

109. 

55h. 

Is. 10<1. 

23. 4d. 

25a. Od. 


II 


,, Dourer. 

„ Di'uror, 
,, Cheaper. 
,, Dearer. 

n 
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ESSENTIAL OILS 


Almond Oil, Foreign 

S.P.A. 

Anist»Oil 
R^rgainoL Oil 
Bourbon Getanium Oil .. 
Camphor Oil 
Cananga Oil Java 
Cassia Oil, 80/8.')% 
(Jimiainon Oil, Leaf 
Citronella Oil— 

Java 8.“*/90‘,'rt .. 

Coylon 
Clovo Oil .. 

Eucalyptus Oil 70/75%.. 
Lavender Oil— 

Fivnch 38/40''o 
Lemon Oil 


158. Od. per lb. 
2 h. lOd. per lb. 
lOa. i)er lb. 

35k. per lb. 

063. per cwt. 
lls. pt^r lb. 

Os, 0(1. per lb. 
O^tl. per oz. 

6s, lOld. }>f“r 11), 
3s. 8d. i)or lb. 

8s. 3(1. |H''r II). 

2a. 3d. per lb. 

3.5s. per 11*. 

3.3. 2d. per lb. 


I<oinongra88 Oil .. 
Orange Oil, Sweet 
Otto of Rose Oil— 
Bulgarian 
Anatolian 
Palma Roaa Oil .. 
Peppermint Oil— 
Wayne County 
Japane«so 
Potitgrain Oil 
Sandal Wood Oil— 
Mysore .. 
Auatralian 


.5h. per lb. 

1 Is. per lb. 

408 per oz 
ISs. per oz. 
lOa. Od. per lb. 

35s. jK*r lb. nominal. 

22a. Od. \)cr lb. nominal. 
Oa. Od. per lb. 

26s. 7d. per lb, 

18s. Od. per lb. 


PATENT LIST 

The (laUa givea Id tlxla tUt are, la the case ol Application* t or Pateais 
those ol appIloutloDB, and In the case of Ooiopletc Speclflcatlona acc^ted 
those of the Olhclal Journals In which tlio acceptance Is announced. Com¬ 
plete Bpisdiicatlons thus advertised as accepted are open to Inspection at 
the rat(?nt Ollice Immediately, and to oprwsitlon b« I'oro Jan. I'Jtli, they ar.* 
on sale .at Is. each at the Patent (MIlci*, Sale branch, Quality Court, 
Chancery Lain*, l/mdon, W.C. 2, on 1) •:■, 4th. 

I. —Applications 

Askonin.-\V(,‘i’kti ,Akt.-l.l<-s., and Wiiiiscli. 2l),8na. Sr<: II, 
B('n(li.\..-ii, McKo'bnio.and Ihud. Kxtraction..sululioti,and 
inixLun* of soluble and insolubk* rtubstau(x‘s. 2().000. Nov. 11. 

British Drug Iloiuses. JJd. A])})ariitus for eouipariiig 
colour of lujuids. 27,(100. Xov. 12. 

Dunstiui and Rctnfry. rurilicalii*n m' liquid.s, 27,132. 
Nov. 13. 

Foster. Radial ion pyrometers. 27.33.5. Nov. lo. 
(irangcr and Miiriller. Ih.'ctilicalion <>1 lifpji'.ls. 27,0.).*. 
Nov. 12. (Kr., 12.11.23.) 

Julmson (ikidiyche .Arulin und S<>d;i Kal*rik). ('atryiug 
out nnicticms utuhu' |>rcs.siiii‘. 27,(>27. Nov, 12. 

Randolph. l.)rvi‘r.sforgranularmatcrinf. 2t*.7S(», Nov. 10. 
(U.S., 24.12.23.) ' 

Sakn'iii. .\i>pni'alus for rcmoNijig du-'t H’i>m truscs etc. 
2(),H20. Nov. 1(». 

Salorni. Condcnser.s. 2t),H30. Xov. lo. 

I. —Complete Specifications Accepted 

10.08.5 (1023). I''icli(nigmn. Rvev(‘nting the lluminid)ility 
of cMsily inflainmnbl(( artielos juid I'Xtinguishing lire. (202,3o2.) 

21,074 (1023). Seliruidt. Drying or heidvng apparatus. 
(224,313.) 

•4281 (1024). Imray (.Meister, knein.', und Hriining). 
Pr(^<tcs.s of c-xptdliiig vohitile substaiKa's by m<M»iis of a stream 
of va])our. (224,431.) 

4t)38 (1024). Soe. d'Kxploit. des f’roe(‘des Hidoux. 
J)ry(‘r and j^nlvoriser. (211,887.) 

OOHO (1024). British 'rijornsoii-Honstun (Vi., Lid. .\)>- 
[)Hraius for separating |)articl(.*s of fovci'-ui n\alfer irom 
liquid. (21-1.000.) 

10,878 (1024). Rortes. Mixing litpiid-s of dilTereiit tern- 
perature.s and regulating tla- tenipetMinre of lii*; ruixed 
liquids. (210.840.) 

II. —Applications 

Akti(d)olag(.-t Separ»)tov-No))el. Scinirating j*aridlins from 
liquid by(irocarl)onH. 27,242, 27,213. N<*v. 14. (Sweden, 

28.11.23!) 

Askaiiiii-Wmko .Vkl.-ties., and Wunseb. Regulating witb- 
(Irtiwal of gas from retorts or fnrmiees. 20,80.5. Nov. 10. 

Brut/.kns. Obtaining water-gas from !i(|uid !i\droearbons. 
20,780. Nov. 10. 

(Jarlsou jind Gnaidal. l’l•(JdllelioJl of oil etc. trom slnde.s 
etc. 27,130. Nov. 13. (Sweden, 17.11.23.) 

Doutseho Gliihfjuknifabrik, imd Seliwarzkopf. lucaii- 
de.scent cathodes. 20,038. Nov. 11. (Ger., 21..5.24.) 
Diin.stan and Kenufry. 27,132. >Vc I. 

(k'rard. Ga8-g(.‘nerHt<jrs. 27,277. Nov. 14. (Fr., 12.12.23.) 
llertcl. Distillation of earbouuceous material. 27,l7o. 
Nov. 13. 

Jolms(.)n {W(.)od). (las-producers, 2<,238* Nov’. 14, 
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O’Donnell. Fuel briquettes. 2tl,S10. X<tv. It.t. 

Putts (Alg«inc«*ne Xorifc MuiitKchujuiij). Monufrtotur<' of 
ilecolorising corbon. 20,9011. Xov. 12. 

I’otts (AlgeimM'iie Norit Maatscluippij). Maimbictiin- of 
jutivr <rurb(ins. 2<>.992, 20,90H. Nov. 12. 

Jtollaiiil. *S(‘parotion of rombustiblo <‘on.'<tilU(‘nts from 

f iikors otu. 27,2j!t, Xov. 14. {(lor.. 12.4.24.) 

Salonii. Distillation (‘tc. of earlMUUu-eoii.s ot<‘. uiati-rials. 
.284. Nov. 14. 

ji» fbisifiiation of furl iti f.trniu-boil*'v funinci's. 

12. Xov. 14. 

Complete Specification Accepted 

1794 (1924). StiiijioS'Hiobook MoutHU- nml Di--l\\i'rko 

[Akt.*(los. Sojmrjitiug benz(tl or brnziiu,* froju ioi\tur«'s 
Foont-dining tiilutn aleoliol. {210.094.) 

I 111.—Complete Specifications Accepted 

20,574 (I02J1). (Oioniieul Kuginecring aiul Wilton',s J’atrnt 
Funiaeo Co., l.til., otid Sliadbolt. Distillation of tar. 
(224.:105.) 

\ 1794. (1924). .Stiinios-Rieboi-k AFtiiilan- uiul Oe]\\<'ilic 

;>( .‘\kt.-(.!es. Sre II. 

i IV. —Applications 

'v Rarnarcl. Moivor. ainl Kotli. Pi'o«lia.ti4!ii of rlyr.vtnfis for 


eollnlosj* (^slors. 27.217. Nov. 15. 

* S<-otii.sh Dyes, bid..'riioiiias.ninl'rianii>i>n. 
■ of ilyostuffs (do. 27.012. .Nov. 12. 


Mainifart nre 


IV. —Complete Speciflcition Accepted 

20,725 (1925). ilriti.sh Dyostiills I‘oi'i'ointion. btd,. 

Haddil«\y, and 'I'utum. DyrsfnlTs of Die anllirar|iiiMnii,‘ 
series. (224,(Oak) 

V. —Applications 


Ar;r/.fd)alai;a. .M.iiinfa< tore of wao ipiixd iidai« '^. 27..'17. 
Nov. H. 

Rarnavd, MrUTor, and Kotli. 27.517. Sn iV. 

Barrt'tt, Cowartl, and Tootall Droadhnrsl 1.(0 Lid, 


Cellulosie material. 20,987. Xuv, 12. 



Ilolnnui and Li'ieeste!'. Manufacture 

of paper 

27.185. 

Xov. 15. 



•lobuson (Badi.sebe Anilin- nml Soda-l''abrik 

). Mann- 

faelure of coloured cellulose plastics cte. 

27,028. 

Xov. 12. 

Afolinari. 'IVeating Max: tibres ite. 

2(i,‘J00. 

Xov. H. 

(Fr.. 9.4.24.) 



SleveriHon. Alanufacl un- of acetyl 

cellulose 

' 20.878. 


Xov. IJ. 


V.—Complete Specifications Accepted 

25,582 (1925). Donayemma, 'rolini, Valentini, and .Miro//i. 
Maelnnes for spinning arfifii ial silk. (224,552,), 

25,810 (1025). Smith. ]Voci's,‘; of treat ing silk. (212,517.) 
505 (1924), (5)urtflulds. Ltd.. ('leun«nf, and ItivieU'. 
Mauufactnre of tliriauls, tilament.s, .strips, or films fixiti 
<'ollnlf>8i“ <‘sters. (224,KM.) 

5(0) (1924). Conrtnulds, Ltd., and (llover. Miimifai ttnv 
of fliri’tols, filaments, strij's. or Hlins fi'om ecHnlose osiers 
(224,405.) , , . . • 

5112 (1924). Soc. d<' ,Stearinerl(‘ ot Savonuoiie de Lyon. 
Manufaetnre of oellnlose e.sfers. (219.920.) 

1(1,915 (1921), liontrel and RognnuK. Itimoving ink 
from printed paper. (219,511.) 

VL—Applications 

Chomische Kabrik Pod nnd (5)..and J'o.spireli. Welling 
out incains for earlioiiisat ion, dyc'ing, ete. 27.017. Nov. 12. 
Dean. Dyeing-maeliinery. 27,510. Nov. 15. 

Della i^uaiia. Mjieliines for juereeri.sing ir.itoii skeins, 

27,UiO, Xov. 15. (Italy. 25.11.25.) 

Radunernnd (5>., .Akt. tJes. .Xppanitns for ns,' in |>rne,'s.se,s 
vhereiu hvpochlorito.s are u.sed. 20,885. Xo\. II. (Suit/. 
21.9.24.) 

VL—Complete Specifications Accepted 

20,()()8 (1925), Cruse. Impregnation of Obit s l)y , l,;e. 
trolysis. (224,285.) 

20,029 (1925). Hriti.'^h Dyestuffs Corporation. 


IjAWi'ie, and Ulaikslmw. Prodmliou of bhiek sliadi'.s on 
cellulose acetate materials. (224,559.) 

20,55,» (1925). I'Neairli mid Worms. ,Pro(('s,<e.s for 

dyeing or printing tibres of all kinds. (224.5iD.) 

9200 (1924). .loco Hid'bev and ^\'aU' 1 '^>l•(lo^nlg (’o.. Lid. 
Aletallisc'd wuti'rproof fabrics. (225.529.) 

VII.—Applications 

.\ujow. 27.129. Sfi- X. 

CoJiipagnii' de I'A/olt* el' <le,s I'eililisants So, , Alien. 
Preparation of a solution of eyanamide. 27,(ils. \'o\-. 12. 

(Swit/.., 20.1 L25.) 

Consortium fOr Xassmetalluigie, Prodmtioii of lead 

compounds from ores etc. 20,920. Nov. 1 L (tier.. 25.9.24.) 

Consortium fiir Xnssiiietallurgiiv Production of sparinglv' 
soluble lead compounds. 27,257. Nov. 14. (der,. 18,9.25 ) 
Kuduner uud Co., .\kt.-(bs. 20,885, Sn\ VI. 

Vli —Complete Specifications Accepted 

27,052 (1925), ILimsay. I'rodm ing o\ide.s of nilrogen, 
(200,498.) 

52.517 (1925). Norsk Hy-bo lOlekt i i>k Kvaelslofakti.'- 
.sel.'^kab. Sir XVI. 

5515 (1924). .lolm.soii (Padiscbe Anilin mid .Soda l■'alMik|. 
Produefiou of alkali cyanide. (221.458.) 

11,015 (1921). Dei'Jiai'd. I'aiiieiimenl or oDier (leatnieid 
of pbosfiliafed elnilk and other snbslmices villi a basis oi 
carlionato of calcium or liiiii'. (22l,l(i8.) 

VIIL* Application 

Brovii, Djying elav products etc. 20.990. X’o\, 12. 

VIM. Complete Specification Accepted 

11,771 (1925), Boainnont (Kraus). (V't-amie and oilier 
materials and fiodie.s. (221,257,) 

IX. - Applications 

Slu'llard. Conipo.sition for Imikliiig walls eli’. 27.(i!o. 
Xov. 12. 

1'idy. (Ija/.ing C(Mueiit, eoncu'te, etc. 27.029. X'o\'. 12. 

IX. —Complete Specification Accepted 

20,584 (1925). Kobiolke. .Arlitieially drying and season¬ 
ing timber. (224.500.) 

X. —Applications 

Aiijow. 'rrenting tiing'sleii ore to obtain Iniigsten oxide. 
27.129. Nov. 15. 

Coley. -Mannfaelnre of /ine. 20,887. Xov. II. 
Consortium fiir Xassiiiefallurgii'. 20,920. Scr VJl. 
.lames (I'bsenwcrk (b's. Afaximiliansbiitto). Proiluclion of 
liigli li'iisile .sti'cl. 20,841. Xov. II. 

•fullion. Making cleetrolvfie. co))p<’r. 27,518. .\ov. [5. 

(Fr., 10.11.25.) 

Mm’k.s (Masclnnciiban-.Anslall lliimbokil). Pieparalion of 
low-grade iron oi’i's. 20,950, N'ev. 11. 

\’andcrsli'rn. Cu[>ola fnrnaei s. 20,!(O5. Xbiw II. 

X.—Complete Specifications Accepted 

19,592 (1925). (’onstant and Bru/a<'. Rednctioii of nu tal 
o.xidc's, (2o2.97o.) 

7574 (1924). Stig and Slig. Prialiulion of alloyed steel 
and iron with i liroiniinn, nii'mgane.se. inolybdeinmi, tungsten, 
varnulinm, and Ibo likin (215.508.) 

15,599 (1!)24), \'incent. Soldeiing-cornposition. (224,472.) 

XL -Applications ' 

Deutsebo (diilifadi'Jifid'rik, anil Schwarzkopf. 20,9;i8. 

Xcc. i r. 

(Jencral .Fleetrii; (’o.. Ltd. (‘oaled filaments fiir Ibcrinioni'' 
disi lniige tubes, 20,925. N'ov. 11. 

Cjcrsoe. Electric furnaces. 20,021. Nov. 11. (N'orwa\', 
12.11.25.) 

JuHien. 27,548. Sr.r X. 

Pehrson, Klectric fnrnaees. 20,918. Nov. 11, 

5Vills. Electric, acfuinmlators etc. 27,215. Nov. 14, 

XL—Complete Specifications Accepted 

18,905 (1925). Wild, Barfield, and Coleman. Kleetric 
furnaces or the like. (224,272.) 
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2i),0()d (1023). CruHo. See VI. 

21,010(1023). Ohilo Exploration Co. Kloctrodcs and 
tU sir III iiiufactiiro. (212,871.) 

XM.—Complete Specification Accepted 
25,200 (1021). Sizor. Extraction of oil from oil-bearing 
sv.U etc. (224,485.) 

Xin.—Complete Specification Accepted 

10,511 (102:1). Txubata. Pn'j^aring a painting material 
ill jV)\Vit-r form for ii-so with ('itiurr wat<*i' or oil. (224,273.) 

XIV.— Application 

lliitiisli DycHtiiif.-^ Corporation, Ltd., Cronslniw, and NTima- 
toii, Vnlciiiusalioii of rublx'r ct**. 27,030. Nov. 12. 

XIV. —Complete Specification Accepted 

1H.H02 (1U24). Coldsclniiidt Akt.-<Jox. Improving rubber. 
(220.318.) 

XV. —Application 

Hamden. J.Voduotion of (‘riect.s upon artificial leather etc. 
2(),85I. Nov. 11. 

XVI. -Complete Specification .Accepted 

32,517 (l{)2:t). Norsk Hydvo-l'lvktri.sk Kvaolslofaktioscls- 
kab. Convcrtinji ha-lili.sojs I'tc. into a non-caking coiulition. 
(2l<b40SK) 

XVII. -Complete Specification Accepted 

17.U.‘{4 (1023). Ling and Nunji. Proecs:? of treating standi, 
giving a product for us*' in browing and in confoctioni ry and 
allied manufactures. (224,200.) 

XVIII.- Complete Specification Accepted 

17,031 (1023). Ling and Naitji. Sc.c. XVIl. 

XIX.—Applications 

Dunstan and Itianfry. 27,132. Six I. 

Fryer, and Mel)«.>ugall and Valding, J.,td. Inso<'tif.-id(‘H, 
slicep dips, <‘to. 27,041. Nov. [2, 

linhoff. Sewage tnaicncnt in aeration tank.s. 20,870. 
Nov. 11. 

Kndnner utul Co., Akt.-des. 20,883. .SVc VI. 

Simon, and Simon Ilros. (iMigiiieors), Ltd. Alanufaeture of 
insectieidea etc. 20,781, Nov. 10. 

Simon, and Simon Hroa. (Engineers), Ltd. Treating veget¬ 
able matter* 2(i,782. Nov. 10. 

XIX. -~ Complete Specification Accepted 

10,951 (1923). Monti. Making nuturally-flavoured non¬ 
alcoholic synipa, sparkling beverages, etc. (201,932.) 

XX. —Application 

Shur|i and Dnlime, Inc. Manufacture of alkyl ro.sorciiiols. 
27,259. Nov. 14. (U.S., 31.7.23.) 

XX.—Complete Specifications Accepted 

27,402 (1923). British DyostuH’s ('orporation, Ltri., Cron* 
simw, end Naunton. Manufacture of triarylguajiiiUnes. 
(224,370.) 

5078 (1924). Sartig. l^roc<-ss of donicotinising tobacco. 
(224,439.) 

XXL—Applications 

Jlalden uiul Co., Lt»l., ami liumsey. Manufacture of sensi¬ 
tised photographic paper, fabric, etc. 20,849, 20,850. Nov. 11. 
Hudson. Photography. 27,309. Nov. 15. 

XXIIL—Application 

Cnion Appuratebau (Jes. (las density recording device. 
20,820. Nov. 10. (Her., 11.10.23.) 
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EDITORIAL 


publish this week letters from two corre¬ 
spondents who treat, in different ways, of 
the use of the English language. There is 
[loubt that Mr. Rickard correctly indicates the 
iocratic ideas which tend to prevent the existence 
liferent strata in America so far as the language 
tucerned. There is much to be said for those 
so far as the ordinary spoken language is con- 
fcd. A general standard of moderately good 
lish suffices for the shop, the office and the home, 
the other hand, where the language is to be used 
the permanent record of scientific and industrial 
|8coveries, for the discussion of abstract scientific 
iis or for purely literary purposes, it is desirable that 
S utnmst precision should be attempted, and that 
iwaru or ugly phrases should be avoided. Mr. 
[ gives some shocking examples of wording which 
very easily be improved. Scientific journals 
|ld have a higher standard of accurate and in- 
pve writing than that which is required for de- 
ng a race meeting or the merits of a patent medi- 
The future of the English language is in the 
1 of those who write it; a large proportion of 
I live in America, and the American writers will 
re a large measure of praise for examples of 
IPost skilful and elegant use and a corresponding 
“W measure of responsibility if their literary 
Is tolerate slovenly writing. The Americans 
|e become exceptionally expert in the use of many 
: if they wish to do so there is no reason why 
• should not be as adept as anyone else in the 
bf that superb tool, the English language. Mr. 
Rard certainly has assisted them and us by 
Ebritical and scholarly observations on the art of 
png-. 

N * * ♦ „ 

l^ir Robert Hadfield has called attention to the 
great loss of time and money occasioned during 
re«nt years by strikes and other industrial disputes. 
The effect of these is far-reaching; a stoppage in 
one trade usually affects deliveries, orders and pay¬ 
ments in several other trades. Vexatious post¬ 
ponements cause irritation and loss shared by the 
^pl^ers, *the employed and the public. The 
Rqp,. ” ” • - - 


S%y, 9us^;gijHi^r^pf Lahcrtpc, v 




ha.s had to face this problem continuously ever since 
he undertook hi,s difficult and ahno.st thankless 
ta.sk. As a means of calling attention to a legitimate 
grievance the strike is but little more effective 
than the round-table conferences which he is pro¬ 
posing to arrange in all large disputes of an industrial 
character. As a means of creating high prices, 
unemployment and high taxation a suc"ee,ssion of 
long strikes is singularly efficient. There was ,a 
time, even so recently as five and twenty years 
ago, when a strike was practically the only effective 
measure of protest oficn to the comjiarativcly feeble 
trades unions then gradually struggling to^ obtain 
control over' industry, tffi-cumstanccs have changed 
since then ; a powerful Ministry of Labour has 
bix;n organised, every trade has its own confeder¬ 
ations, councils and boards. In every trade are 
many trades union leaders skillful as negotiators 
and possessing that exjwienee which enabrc.s them 
to realise the burdens which the trade can endure, 
the share of the gross profits which can be paid as 
wages without crippling it and having that broad 
outlook on affairs which enables them to face the 
huge problems of modem times. In every trade 
are to be found employers who sincerely desire 
fair and generous treatment of those who spend 
their lives in the industry. 'With all these influences 
a less cxjiensivo method of attaining industrial 
jieace should bo possible. There is, of course, a 
tendency, which wo can all understand and deplore, 
for the rank and file to distrust their leaders more 
and more as these become abler, more experienced, 
more sagacious. The young aie easily impressed 
by oratory, by the hope of prosperity to be organised 
by some league or committee. They resent the 
advice of those who, with the advantage of an extra 
thirty years of experience, neverthefess have the 
disadvantage of being out-of-date or out of sympathy 
with the fashionable party cries. During ’ the last 
ten years there has been a significant dislike of law 
and order, a significant disrespect to contracts and 
agreements; we are not thinking only of trade 
ajgreements but . all others. The Sehchus Mor, an 
li^ law book a thousand years old, remarks that 
bpeasion^ civilisation^retreats, 
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a war, a famine, and a time when agreements are 
not res|ieeted. 1’iie observance of agreements is 
almost as unfashionable as thrift. Both will come 
into their own again. 

Fifty years ago van’t Hoff and Lo Bel independ¬ 
ently originated and published a new conception 
of chemical structure and chtiuical combination 
which has been of fundamental importance to chem¬ 
istry and particularly org.iiiic chemistry. KekuK 
had in 1805 propouiuhnl the well-known hexagonal 
ring formation of.benzene nnrl Pasteur had vaguely 
and tentatively suggested the possibility of some 
tetrahedral sjtacitig of the activities of a carbon 
atom, lint before the work of van’t Hoff and Lo 
Bel the consideration of chemistry in connexion 
with the arrangement of the atom.s in space was 
to all intents and purposes unknown. Vbin’t Hoff, 
a dist inguished Jlutch chemist, had studied cheniistry 
utuler Kektde at Bonn, and afterw’ards under Wurtz 
at Paris, where Le Bel was also studying. Without 
communication with each other, on this subject 
they independently and almost simultaneously pub¬ 
lished memoirs which showed that many of the 
facts of optical activity in organic compounds 
could be explained quite satisfactorily by assuming 
that the carbon atom could be treated as tetrahedral 
in space with its valencies equally separated from 
each other. This conception has been fniitful 
and is now universally accepted. It shows how, 
even in complicated compounds, the various atoms 
are placed in relation to each other, how in one 
compound two carbon atoms will lie close to each 
other and how in another nearly similar one the tw'o 
carbon atoms may be far distant. The rotation 
of some substances to the left and others to' the 
right has b(>en satisfactorily ex|ilained. In the 
hands of Baeyer in Gennany and Thorpe in this 
country the doctriiu! has been extended and elabor¬ 
ated. 'I’he asymmetrical carbon atom obscurely 
imagined liy Pasteur and accurately investigatecl 
by van’t Holt and Le Bel has provtal to be repre¬ 
sentative of a con-sideiwhle class of other atoms. 
Sir William Pope has prepared many optically 
active compounds containing asymmetrical atoms 
of tin, nitrogen and other elements. The Dutch 
Chemical Society and the Dutch kSociety of Chemical 
Irulustry are holding a S 2 )ecial meeting in Amsterdam 
on Saturday, October 2.5, to celebrate the fiftieth 
anniversary of the foundation of stereochemistry 
by the genius of van’t Hoff and Le Bel. These 
Societies have invited the corresponding English 
Societies to send delegates to this meeting and it 
is cei'tain that the English men of science will be 
glad to jjay their tribute to the excellent work of 
their continental colleaguos, 

Wc have from time to time raised our voice on 
behalf of a broa<l .sciimtific basis for the training of 
chemists. Dr. Ellis and Pfbfe.ssor Drummond have 
written in our columns, the one showing the danger 
of expecting chemists . to become bacteriologists, 
the other ^^ding for the inclusion of biological 
studies preliminary training ofjill scientific 


workers. A rteview o^ a new textbook on quantitative 
organic micro-analysis which we publish on another 
page makes a further contribution to the question. 
It was Il<5aumur, wo think, who was the first to 
apply the microscope to the study of metals, but 
the real foundations of modern metallograjjhy were 
laid by Sorby in 1864, and later, by Heycock and 
Neville, whose classic work is well illustrated in 
the Government Pavilion at the British Empire 
Exhibition. The advances in metallurgy that are 
due to the use of the microscoiJe are numerous and 
continually increasing. Yet the chemist has paid 
but little heed to the service offered by such a valuable 
aid. Biologists have 2 )crforco made u.se of the 
microscope and biochemists are well aware of its 
utility. In a book published not very many years, 
ago, the value of the microscope to chemistry was 
delimited to the occasional examination of pre¬ 
cipitates or fine powders to ascertain if they show'eci 
crystalline structure, and even to-day the use of 
the microscope is associated rather with the study 
of fernientation than wdth the analysis of organic 
compounds. Micro.analysis jiroffers a tool that 
the chemist should not hesitate to use and it is 
surjirising that so elegant a tool should still await 
fuller appreciation. Improvements in technique 
need to be made, the field of application requires 
to be broadened, but enough instancc.s of the time, 
trouble and even money saved by the use of micro- 
analytical methods could be quoted to show what 
a ^ap their lack leaves in the chemical equipment. 
It 18 not sufficient, however, to ascribe this deficiency 
to indifference ; the cause lies much deeper, and 
is to be found in the training of the chemical student. 
An ideal training for any student of any branch of 
science cannot be suggested with any hope o^gaining 
general apiiroval, and chemistry is a branch of 
science that, owing to its complexity and range, 
provides particularly difficult problems both for 
readier and student. This very conqilexity makes 
for sjiecialisation, which inevitably means omissioiq 
and so micro-analysis is yet jileading for consider¬ 
ation. 'Wc at last have a text book which treats 
the subject thoroughly and in an up-to-date manner, 
but although wo welcome it and anticipate that it will 
load to a diffusion of microchemical methods, we cannot 
but regret that the stimulus should have come from 
without and not from within. 

There is a number of interesting things in the 
Report of the Committee of the Privy Council for 
Scientific and Industrial Research, and the curious 
will find in it details of work on the use of a wave¬ 
length of light as a standard of length, of the experi- 
etices of the hajipy band that travelled to Australia 
and back to ascertain how apples behave on the 
high seas, and of research on forest products, the car¬ 
bonisation of coal, problems of illumination, and 
many other subjects. A further account of Dr. 
Margaret Eishenden’s valuable studies of problems 
of domestic heatmg is'given and wo learn that the 
work on the domestic coal fire carried out at Man¬ 
chester is to be transferred to London. Further 
consideration of the Report must be deferred until 
a subsequent issue. 
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INDUSTRIAL FILTRATION-PART III 

By S. G. URE, M.A.. B.Sc., M.I.Chem.E. 

Among filters using paper as the filtering medium 
is the iStfeam-Line filter (i’ig. 1), recently introduced 
by Dr. Hole Shaw. This filter consists of a pack 
of sheets of impervious paper, having a matte surface 
ajid perforated by a number of alternating rows of 
holes, of largo and small diameters, the holes in the 
outer rows of each sheet being always of the stnaller 
size. These holes are cut so that they coincide 
■v^•ith the holes in the sheets imniediately above or 
below, thus forming a pack of filter paiicrs which 



Fki. 1 

Stream-line Fiber—Vertical Type 


is perforated by rows of holes of alternately large 
and small diameters extending continuously through 
the pack. The pack is compressed either by screw 
or hydraulic ram between two metal plates, through 
one of which the liquor is introduced, and through 
the other the filtrate and precipitate can be removed 
from the press. To permit of this, one plate has a 
series of holes or channels which coincide with the 
larger holes in the paper, whilst the other plate has 
two series of holes or channels, one series being in 
communication with the larger holes and connected 
with a sump for receiving the solid material, the 
other set coinciding with the smaller holes and 
communicating with the outlet pipe for the removal 
of the filtrate. The liquor, on entering the filter, 
nows into the larger holes, and as the pressure rises 
Is forced between the sheets of paper which, on 
account of their rough surfaces, can never be squeezed 
into perfect contact with each other, and is collected 
m the smaller openings and passes to tlie outlet. The 

solid Ift Krt rtf tliA inlA-f. 


tvibes, and in some filters can be removed to the pump, 
without stepping filtration, by an ingenious arrange¬ 
ment of pLstons moving inside the tubes. Industrial 
filters of this typo are built uji of a number of units, 
each callable of filtering about 2(l(» gallons of liquor 
per hour. The Stream-Line Filtei- ('o. Ls also develop¬ 
ing the continuous rotary filter illustrated in Kig. 2. 
In this machine eight packs of jiapcr are fitted radially 
into a circular frame. Each yiaek consists of about 
four thousand strips, each striii being about .'ll in. 
long liy V in. wide, and perforabal with !) holes 
about J in. in diamider. The alignment of the 
pack is controlled by two rods inserted in the end 
holes. A nut acting on a screwed rod attaclual to 
the lower block adjusts the pressuw' on the pack 
by moving the up]ier block, w'hich is in ctmtact 
with the top strip of pa}X‘r. The lower block, of 
similar size to the upper, is in contact w ith the bottom 
strip. Each of these blocks has the same length 
and breadth as the paper strips, so that their outer 
surfaces lie in the jilanes formed by the edges of 
the paper. The lower block has a series of holes or 
a channel which coincide w ith the holes in the pacls. 
These holes arc connected with a central tube which 
fits into one of eight holes in the hub of the wheel. 
A bar with a slot attached to the under-side of the 
lower block also fits into another hole in the hub, and 
a tapered cotter driven through the conesponding 
slots in hub and pin fixes the pack rigidly to the hub. 



The Stream-line Rotary Filter 


The eight radial holes in the hub meet at the centre 
of the hollow shaft, w'hich is plugged at one end and 
connected at the other through a receiver to a 
vacuum pump. The complete wheel is carried on 
tw'o bearings, mounted on the top of a rectangular 
tank containing the liquid to be filtered, thus sub¬ 
merging a considerable portion of the lower half of 
the wheel. The level of the liquid in the tank is 
maintained constant by means of a suitably placed 
overflow pipe, and two knives cjirriod by framing. 







97« OHEMISTRy ABfD INfDUaTRt' 


mounted on the tank scrape the cake off the packs. , 
As the wheel rotate.^ suction is applied to the holes 
in the pack, the liquor thus drawn through tho 
subnicrg(!d packs being collected in the receiver. A 
machine of this type can be seen in action at the 
British Empire Exhibition. A pulp filter (Eig. 3) 
itianufactured by the Kestner Evaporator and 
Engineering Co., LUl., oonatsts of a series of filter 
plates or frames varying from 20 to 24 in. in diameter, 
and provided with four ports or channels, two being 
placed at the top and two at the bottom of each plate 
or frame. Across the surface of the frame or plate 
is a number of bars designed to give the maximum 
area of liltration with the minimum area of un- 
supportt'd pulp. The filtering medium consists of 
pure cotton pulp specially prepared for tho purpose, 
pressed into'cakes iu a suitably designed pulp press. 
These cakes aie held hetw een tho frames in such a 
manner that they form a series of eharabere with 


which do not form imxiehetrablo layers on the bask'etV 
it is conveaient to treat such plant under the title 
of industrial filtration..- Machines utilising centrifugal 
force to effect the separation may be divided into 
tw'O classes, the extractor, in which the solid is 
retained on a porous surface whUst the liquid is forced 
through by centrifugal force, and the separator, 
in winch the centrifugal force causes the particles 
to separate into zones of different densities, the 
particles of the greatest density forming ,tho outer 
zone. The separator type of centrifugal machine 
can, therefore, be used for the separation of two or 
more immiscible liquids. 

Extraotobs 

Amongst the well-known firms who manufacture 
centrifugal machines of the extractor type are 
T. Broadbent and Sons, Ltd., Huddersfield, Manlovo 
xMliott and Co., I4d., Nottingham, Pott, Cassels and 



Fio. 3 

Kestner Pulp Filter 


the frames. Every alternate chamber is coimected 
to tho unfiltered liquor channels at the top and 
bottom of the frame. The other chambers are 
connected with the outlet channels also situated at 
the top and bottom of the frames. In this way the 
liquor enters one set of chambers through two ports 
in each chamber, and passing through tho pulp walls 
of the chamber into tho adjoining chambers, leaves 
through the filtered liquor outlet chaiinels. The 
complete equipment for niters of this type comprises 
washer and steriliser for washing and sterUising 
the pulp before it is repressed into cakes in the pulp 
press. jWith this type of filter, gelatin can be 
filtered up to a 12 per cent, solution, the machine 
being suitable for treating such substances as glue, 
malt extract and fruit juices. Since it is essential 
that the pressure applied to the liquid in tho press 
should be kept constant, the liquid to be filtered is 
supplied to the press from a constant level tank, 
placed, from 1.5 to 20 ft. above the level of the 
niter, 

Centbigufal Machines 

As liquor is often separated bv means of centrifugal 
maeUft^ from materials such as cotton, wool, or 
.fibrpiis', granuilaT,^j^o|“, coarsely cryaliaUine piroduofs 


'Williamson, Motherwell, and Watson Laidlaw and 
Co., Ltd., Glasgow. The essential feature of an 
extractor machine is a perforated drum or basket 
which is mounted on a shaft and can be rotated 
at a high sp^d. The baskets for these machines 
consist of cylinders or drums formed of perforated 
copper, galvanised steel, or monel metal plates, 
and vary in size from 24 inches in diameter by 14 
inches deep to 60 inches in diameter by 24 inches 
deep or 72 inches in diameter by 18 inches deep. 
Sometimes the basket is formed by weaving copper 
or iron wire on a suitable copper or steel frame, 
which can afterwards be galvanised or tinned. 
A basket of this type ifi illustrated in Fig. 4. The 
boskets are open at the top, and are attached to the 
driving shafts through the bottom plate, which is 
sometimes provided with openings through which 
the solid material caii Ibq di^harged from the basket. 
In the underdriven type of machine this bottom 
discharge is effected tnrough two or more flap- 
covered openings placed at equal distances from the 
centre of the basket, but in the overdriven type this 
discharge opening can be placed in tho centre of the 
basket and covered by a conical shaped valve which 
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outside with brake ritiM, whereas on the over¬ 
driven tytx; a special pulley is usually mounted on 
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Woven Centrifugal Basket by Manlove, AlHott & Co., 
Ltd. 

the shaft. Frictional brake blocks, carried on a 
flexible band, aiirround the brake rings or pulleys, 
and can be tightened on to them by hand when 
stopping the machine. The speed of the basket 
varie,s from 1200 to 1600 revolutions per minute 
for a 24-inch ba.sket to 650 revolutions per minute 
for a 72-inch diameter centrifugal. The choice of 
lining for the basket depends largely upon the chemi¬ 
cal and physical properties of the material to bo 
treated in the machine. Linings arc, therefore 
made of metal sheets with parallel or conical, oblong 
or circular holes, of wires of different metals woven 
into a cloth by spiral or twill weaving, or of cotton- 
and woollen cloths. 

Usually three linings are supplied with the machine, 
the first, next to the shell, consisting of‘a plain woven 
lining having four meshes to the inch. Tliis is 
covered by a plain-woven lining, having seven 
meshes to the inch and made of brass wire, this being 
in turn covered by a third hning having a much 
finer mesh. To retain the liquid thrown from the 
basket, it is.surrounded by a cylindrical casing made 
of cast iron or other suitable materml, and lead lined 
on the inner surface wb,en the machines are used 
for centrifuging materials impregnated with acids. 
The top of the casing is open, whilst in the bottom 
arc situated the holes requir^ for the withdrawal 
of the discharged liquid and to allow the passage of 
the shaft and its bearings in the underdriven type. 
There is a central opening through which the .solid 
material can bo disenarg^ in overdriven machines 
with a bottom discharge. Centrifugal machines 
may be driven either by belts, reciprocating steam 
engines, steam turbines, water turbines or electric 
motors, and the driving mechanism may be situated 
above the basket (the overdriven tj^) or below the 
basket (the undeiririven type). 'V^en the recipro¬ 
cating steam, engine is usecl Qie basket shaft becomes 
the crank shaft of the engine and in the underdriven 
steam cylinder is bolted to the outer casing 
of the centrifugal, thus producing a machine which 
occupies little space and can be readily moved into 
a suitable position. 


of the casing; in the overhead type the motor ia 
carried on a rigid steel framing which may form part 
of the platform supporting the casing or may be 
built into the walls of the building. The rotor of 
the motor drives the basket shaft through a centri¬ 
fugal clutch, or flexible coupling wbicdi jirotccts the 
motor from damage and reduces the starling current 
reciuired. The advantages in favour of the (Teetrically 
driven machine arc its efficiency, durability, clcanU- 
iiess, and convenience, and the small space which it 
requires. 

In the water-driven type of ceiitrifugai machine 
the power is obtained from jets of water acting on 
a pelton wheel (Fig. 13). Hero the water, entering 
through the pipes 8 and nozzles 7, impinges on the 
vanes 5 which are fixed to the w^hoel 2, then, falling 
into the chamber formed by the ca.sings 3 and 4, 
passes to waste through the pijie 39. T’he lower 
Olid of the water wheel is bolted to the driver, forming 
a chamber in .which the governor is xilaced. The 
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Electrically-driven Cfntrlfuge by Watson, Laidlaw & 
Co., Ltd. 


In electrically-driven centrifugals of the under- , governor. actuates a tubular spindle 24, communi- 

ti>;p,pfj:,t^e,^inpt<n:,f. whew it operates 
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the lerer mechanism lo, 10, 17, 18 controlling the 
water supply to the jets. The lower portion of the 
figure illustrates one method of supjxu'ting the 
weight of the spindle and basket in a maciiine of 
the overdriven type and shows a form of tlexiblo 
coupling employed between the motor and centri¬ 
fugal shafts. When this tyf)e of drive is adopted, 
it is advantageous to work the centrifugals in two 
sets, one of which cannot come into action until 
the first B<'t has attained the ina.ximum spectl, a.s 
during acceleration the power re()uired is greater 
than that for steady running. Ihitt, (.'assels and 



Feeding device for mobiie liquors by Pott, Cassels 
and Williamson, Ltd, 


Williamson supply a patent interlocking gear so 
designed that oidy one-half of the machines in an 
installation can be accelerating at the same time, 
thus reducing the size of the pumping plant required 
without interfering with tlie output of the centri- 
fugaLs. 

When centrifugals are treating solid nuiteriats, 
such as in tlio extraction of water from cloths, the 
loading and unloading has to be done by hand with 
the machine at rest. If, how'cvcr, the material 
under treatment contains small particles w'hich 
can be carried by the liquor the machine can be fed 
whilst in motion. In order to get the crystals in a 
mobile mother liquor to rise up the wall of the 
basket it is necessary to feed the liquid into the 
basket.^t a definite velocity l)y means of a jiipo 
capa.llfo||f vertical movement which will discharge 
the. against the wall of the basket. Such 

an.%fflB^nrent is illustrated in I'')g^- 


For the purification of the solid material retained 
in the basket steam and water sprays can be fitted 
inside the basket. Sometimes also steam sprays 
are fitted in the annulus formed by the casing and 
the basket, and are used for cleaning the perforations 
and the inner surface of the casing. The commonest 
method of discharging the basket is through an 
opening or openings in its base, the material being 
shovelled through these after the stoppage of the 
machine. To obviate this labour of removing 
the material from the sides of the baskets self-dis¬ 
charging baskets have been designed. In this case 
the bottom of the basket slopes downward at an 
angle greater than the angle of repose of the material. 
A conical disc attached to the spindle at about 
tlie mid-point of the depth of the basket acts as a 
.spreader for the incoming material, causing it to be 
thrown against the middle portion of the basket 
wall. On stopping the machine the dried crystals 
slide dow'u the inclined surface and are discliarged 
through tlie central opening in the bottom of the 
flasket. Another typo of basket, suitable only for 
the underdriven machine, is provided with two 
projections to which lifting tackle can bo fixed and 
(be basket removed from the casing and emptied. 
Recently' a patent has appeared aiming at tlio dis¬ 
charge of the solid matter from the basket whilst 
in motion, thus obviating the loss of energy required 
to start up the machine every run. The bottom 
of the basket in tliis maebino is conical in shape, 
the apex of the cone, wiiich points upwards, carrying 
a shaft provideii with a sleeve which can bo raised 
or lowered by a system of levers, whUst the machine 
is in motion. Attached to the lower end of this 
sleeve is a second iiollow cone whose lower edge 
i.-f fixed to a disc having a diameter a little loss 
than the diameter of the basket. A piece of cloth 
the depth of the basket is sewn to form a tubo 
having a diameter equal to the diameter of the 
basket. The upper end of this tubo is attached 
to the rim of the basket and the lower end to the 
rim of the disc. The cone having been lowered to 
the bottom of the basket and the centrifugal started 
the liquor is aebnitted. Wheii a sufficient amount 
of solid material has been deposited on the cloth 
the cone is raised until the disc of tlie cone is at the 
same height above the rim of basket as it rvas 
originally below, thus reversing the clotJi, so that 
the solid material now on the outer surface is thrown 
by centrifugal force into a suitable receptacle on the 
top of the casing. After discharge tlio cone may 
bo lowered and the cycle of operations repeated. 

(,‘entrifugals may be classified as fixed spindle 
or free sjiindle machines. In the former type tw'o 
bearings rigidly attached to the casing and the 
solo plate are provided, the lower bearing being 
designed to act ns a footstep and carry the weight 
of basket and spindle, wliilst the upper bearing acts 
as a guide, and should bo provided with an adjustment 
for controlling the play between spindle and bearing, 
thus preventing vibrations being set up when the 
basket is not properly loaded. In the older machines 
these bearings were of the jilain gunmetal busli 
type, well lubricated, but in modem machines bal' 
or roller bearings carried in clustproof bouaipgs an' 








Oct. eHBJBfflCTBY AND INDU8TBY ■ 97fl 


largely used. ■ ' A machine of the fixed sjjindlo type 
requires very good foundations ns any out of balance, 
weight may produce unpleasant vibrations which 
are immediately communicated to the foundations. 
Therefore to render machines of this cla.ss capable 
of being placed on upper floors or in positions whore 
good foundations are impo.ssiblo the ‘' suspended ” 
type of machine has been introduced. Hero a base 
ring havmg three short columns is used, the driving 
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! Peg-top Centrifugal Machine by Manlove. Alliott & 

( Co., 

gear of the ca.sing basket being su.spended from 
tlicse coluintis by bolts which are free to take u[i 
any vibration ]jroduced by running the maebiue 
jand prevent its transmission to the floors or founda- 
|tion. In the fretj spindle tyiKj the spindle (ian move 
f n ilh any lateral movement of the basket and tliereforc 
i with machines of this class greater care in loading 
is necessary. When loads are difficult to balance 
the Italancing may be elfected by hollow ttnehor 
rings containing mercury or other liquid fastened 
round the basket. Since the rotating liasket and 
.s|)indle of the underdriven ty))e of machine of this 
(ia.ss resembles a spinning top the machine i.s soino- 
timos called a Peg Top ccntrifgual (Fig. 7). Machim^s 
of this class are also fitted with a bufTer, which tends 
to restore the spindle to the upright position arui 
at the same time should have sufficient frictional 
resistance to prevent the basket fi’om wolihliiig. 
The Weston overdriven self-balancing centrifugal 
is another free spindle machine of the type usually 
adopted for free spindle machines requiring baskets 
of largo diameters, since the top of the basket in a 
large underdriven machine would be at an incon¬ 
venient height above the floor. These Weston 
machines are also provided with buffers usually 
luade of rubber, although the buffer effect is some¬ 
times attained by the oxtonsidn of the spindle, 
fitted with a shoe Tvliioh slides in a spherical surface , 
carried on tthe base of the machine. 


Skpakator-s 

The spcetl of the.se machines varies from 2(XK) 
revolutions per minute for machines of the Gee and 
Sturgeon t 3 rpe 8 to 40,0(K) revolutions per minute 
in the small suMr centrifuges. The Sliarples super¬ 
centrifuge made by Super-eentrif\igal Fngineers, 
Ltd. of the commercial .size illustratr^d in Fig. 8 
consists of a plain cylindrical tube, termed a bowl, 

in. long and 4^ in. in diameter, which is rotated 
at 17,000 revolutions per minute. Tlio upper end 
of the tube is closed by the bowl head, which carries 
the ports for the outflow of the separated liquids 
and by which the bowl is hung from a fleAil)le vertical 
shaft. The lower end of the bowl is fitted with a 
removable cover so designed that it restricts any 
tendency of the bowl to oscillate. Removable 
wings in the bowl keep all parts of the licpiid moving 
with the speed of the bowl. The machine can be 
driven by steam turbine, belt, or electric motor and 
when the bowl has reached its normal Bj)ecd the 
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Sharpies Super-Centrifuge by Super-Centrifugal 
Engineers, Ltd. 

liquor is admitted from an overhead tank through 
a central opening in the bottom cover. The rotation 
causes the liquid to separate into layers of different 
densities and as the bowl becomes full tliese layers 
ultimately reach the bowl head and flow out through 
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their rtfspective outlets into collecting trays on the inner edges. ' Passages between tlie' plates am: 
top of the machine. For efficient working with formed by radial ribS. The top plain,, is formed of 
such a machine it is essential that the solid matter heavier material and terminates at its upper end . 
■ in the liquid under treatment should not exceed 1 in a tube which surrounds the feeding tube. - A 
or 2 ■per cent., as larger percentages require too conical cover secured to the bowl by a cap nut 
much time in proportion to the length of mn to te lit.s over this top plate forming a passage between 
spent in removal, cleaning aiuJ replacement of the the upper svirface of the plate and the under side , 

of the cover., This passage leads to an annular 
opening formed by the outer wall of the tubular 
extension of the top plato and a variable ring held 
in jTOsition by a cap nut on the top of the cover. 
Several rings are supplied, and in this way the open¬ 
ing can be varied. The liquid on entering the bowl 
passes by means of the lower holes, between the 
plates. . Here separation takes place, the lighter 
liquid travelling up the cones aiui entering, through 
the top holes, the inner annulus, whilst the heavier 
liquid accumulating on the wall of the bowl is forced 
up the passage between the top plate and the cover 
and is discharged through the outer annulus Into 
the lower collecting cover. Such a centrifugal 
separator running at 60 revolutions per minute is 
capable of pm’ifying 180 gallons of transformer oil 
at 50“ C. per hour. When the machine has to be 
used as a super-clarifier the top plate is' replaced 
by one having, a shorter tubular extension, and 
the outer annulus closed by a ring of suitable 
diameter, thus 2 )reventing the escape of the solids 
and heavier liquid whilst the lighter liquid is dis- 
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Vlckcen CentrlfugeJ .Separator by British Separators, 

Ltd. 

bowl. Machines, however, have been made for the 
continuous discharge of the solids, but this is only 
possible when a second liquid can bo obtained which 
has a greater density than the original liquid and 
the solids which it contains, and which is immiscible 
with the original liquid. When a mixture con¬ 
sisting of the solid particles and the two immiscible 
liquids is fed into the bowl stratification in three 
layers takes place, the added liquid forming the 
. outer, the solid particles the middle and the original 
liquid the inner layer, and the hea'vier outer liquid 
‘'carries the solid particles with it through its dis¬ 
charge port. This machine can also be used for 
the sejxiration of two or more liquids, but, as will 
be readily understood, successful working -will be" 
attained when the bowl head has been designed Gee Centrifugal Separator by British Separators, Ltd. 
for dealing with the special mixture and it is fed 

into the machine at a suitable rate. charged into the lower collecting cover. Such an 

Fig. 9 shows the general external arrangement arrangement, whilst giving a clearer effluent, requires 
of a belt-driven Vickcen Separator made by British more frequent cleaning of the bowl. 

' Separators, Ltd. The liquid being treated passes In the Gee centrifugal (Pig. 10), a specially designed 
down a central tube and enters the bowl through bearing is mounted on the top of a stw platd forming 
a conical distributing plate at the bottom of the the cover of a hollow truncated cone. This bearii^ 
bowL Oyer this distributor is a number of conical ..carries a ywtioal shaft, to the bottom of whi^h is 
pJates hayfhg, rows hole^^ tli^ar jiutor and i disc perforated .at the 
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this disc and free from it is the collecting-box removed and replaced by the second set supplied with 

attached to the outlet pipe, whilst on the upper side the machine. It is found that the solid particles 
of the disO IS a perforated filtering cone provided with deposited on the plates arc graded coarse particles 
a clamping device by which the filtering medium being deposited at the top and line particles at the* 
can be attached to its outer surfaw. A bayonet bottom. The machine can bo .easily adapted for 
fitting altows the drum I to be easily attached to centrifuging liquids whicJi must be kept hot during 
the rim of the msc. Tho top of this drum is covered the operation. There is practically no wear of the 
by a plate halving a large Central hole through which filtering medium aud a constant rate of feed can be - 
the liquid is fed into the drum. When the machine maintained during the cliarging period. Machines 



Sturgeon Centrifugal Machine 


is running this plate forms a watertight joint with 
the drum. Suspended from this plate, immediately 
below the central opening, is a spreading plate, tho 
six rods attaolung it to the upper plato passing 
downwards and' terminating on the middle plate 24. 
To the top plate, the middle plate, the bottom plate, 
and these rods are fixed six radial plates which 
cause the liquid to rotate with the drum and divide 
drum into six longitudinal compartments into 
each of which is fitted a thin plate having the same 
curvature as the drum and upon which the solid 
material is deposited. When the plates are charged 
the container is raised into the dotted position by. 
means of a mechanically driven device carried on the 
outside of .tt^^^estaj. The pla^ can then be^ 


have been made having drums of 12 and 36 inches 
in diameter. 

One typo of the Sturgeon centrifuge (Fig. 11) is a 
continuous running self-dLscharging machine. The 
machine illustrated consists of a vertical shaft, 
to which is attached the lower cylinder cover 6 and 
the cylinder a. The upper cover can slide on the 
shaft but is kept in position b^ the centrifugal 
force set up by a number of weights actuating bell- 
crank levers, pivoted on the outside of the cylinder 
and connected to tho cylinder cover c. The cylinder 
is fitted-with a piston h free to slide on tho spindle. 
The liquid enters the machine at m and on reaching 
the cylinder is subjected to centrifugal force which 
oauSM the heavier prticles to collect on the cylinder 





982 


CHEMISTRY AND INDDSTBY 


wall whilst the purifWl liquid is discharged over the 
edge n into the outlet trough o. When sulHeiont 
solid has accumulated in the cylinder, the liquor 
supply Is closed and pressure water is admitted 
through q below the piston h. As this rises it dis¬ 
places the liquid still in the cylinder and compresses 
the solid material on the walls against the uxiper 
cylinder cover c until this is forced uiiwards and the 
solid matter is thrown on to the inner surface of 
the ring s from which it is scraxicd off into the outlet- 
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which consists of an ordinary type of filter-press 
made of insulating material. The filter cloths are, 
however, supported by conducting materials such as 
wire gauze, which is insulated from the frames. If 
a difference of potential is maintained between two 
consecutive supjiorts and the space between the cloths 
Ls filled with a clay suspension it is found that the 
water is dLscharged at the cathode and a firm cake is 
formed at the anode in a reasonable interval of time. 
A rotary machine has also been designed in which tho 
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Suspended, Electrically-Driven Hydro-extractor by Thomas Broadbent & Sons, I.td. 


chute t. The water sup^dy having been closed, 
the moN'cinent of the cover c has ojierated the valves 
I through the rods k and the water escapes through 
the jiijics u. Admission of liquid at m forci's the 
piston h down to the bottom of the cylinder closing 
the valves I, thus making the centrinige ready for 
dealing with the; 
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riohl experiments Count Schwerin 
' collf)idal products collected on tho 
ISen similar experitnents were repeated 
spcn.sion it was found that tho dried ixmt 
I® laminated structure, indicating that 
sliffereiit materials under the influence of au glcctric 
• lliBld acquired different velocities. These inv«# 
'4ioa8 led to tho development of ^^o Osmose 


anode consisting of a rotating drum is surrounded 
by copper strips forming the cathode ; tho lower 
portion of the drum being immersed in the 
liquid. 

Recently an article apiicared in La Revue, deji 
Produits Ckimiques dealing with the work of JIM. 
Marx and Rozier on the purification of liquids by the 
sirnultanoous action of centrifugal force and an 
electric field. When this principle is applied to a 
centrifugal of tho peg-top typo, longitudinal plates 
arc fixed radially to the inner vertical wall. To these 
plates, but insulated therefrom, is fixed a concentric 
metal cylinder,. thus forming an annulus with tin 
bowl of the centrifugal. All tho internal surfac 
except the vortical rvall of the "bowl is covered b; 
some insulating material. The bowd is then connctb i 
to one terminal of a dynamo and the inner cylindrit's ■ 
shell to the other terminal. In this way the-liqid'' 
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fed to the bottom of the bowl tind rising through'the 
arinulus is subjected to the simultaneous influence of 
an electric field as well as centrifugal force. When 
the machine is of the Sharpies typo the bowl itself is 
coupled to one of the terminals of the dynamo and a 
concentrically placed motal cylinder, insulated from 
the bowl, is connected to the other terminal. The 
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authors show tliat transformer oil wliich had a rupture 
potential of 19,()()() volts across a 10 mm. gap, had 
this rupture imtcntiid raised to :t(),(MI0 volts after 
0 minutes treatment in an elect ro-eentrifugc, whereas 
the same oil subjected to tlio same treatment in an 
ordinary centrifuge of the same type, liad the 
rupture potential raised to only 22,000 volts. 
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Pelton Wheel and Top Bearing of Orer-drlven Centrifugal by 
Pott, Cassels and Williamson 

be applied to machines of the Acknowledgment and thanks are due to tho various 
i.io+ "y forming each plate of two metal linns mentioned for information supplied and the 

* separated by an insulating material. The loan of illustrations, 
under sides of these plates arc electrically connected 
• he base of the bowl which is in turn connected 
1 one terminal of tho dynamo, whilst the upper 

^ ftospBctors, Ltd., a new conumny, is erecting 

other ** 1 ® msulated from the base and so to the a salt plant at Bucklaw, Victoria Co., Nova Scotia. 

£xperimeuts by tjie , The output will be largely employeil for salting fish. 
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sociEtr 6 f chemical industry 


Oct. 6. 


Oct. 6. 


Oct. 6. 


Oct. 7. 


Oct. 7. 


Oct. 7. 


Oct. 8. 


{NHTjTrTioN OK THE Ri uiiEii Jndwhtry, Lumlvn 
and JJ'uftriii Section, tho Kugiucors' Club, 
C^)Voiitry Street, Loudon, • W., «t S p.m. 
“Sulphur,” by K. Aiuboson. 

I'uE Textile Inhtitutk, homlon Section, Cloth- 
workers’ ilall, 41, Mincing Lane?, K.C. 3, at 
6.45 p-iii. “ Misdescription in the Textile 
Trades,” by A. K. (huTclt. r 

'I'liE Society ok E^•(;l^F.Kn^^, the Geological 
Society, Burlington House, Piccadilly, Ijomlon, 
\V. 1, at 5..'10 p.ni. “ Pulverisctl h'uol,” by K. 
Kilburn Scott, with lantern illustrationa. 
[nstjtution of Petroleum Tbcunologiutb, at 
the Uoyal ScK-ioty of Arts, John Street, Adelphi, 
Loudon, W.C. 2, at O.JU) p.m. “ Kcc4‘nt Devtslop- 
inont in the Art of bracking,” by A. E. i)uii- 
etan. 

The Institute ok Metals, l)inninijlia))i Scciiou, 
Cbambor of ("ytmiiuercc, New Street, Birming¬ 
ham, at 7 p.m. 

Jn8Titi:tic of AIftai.h. ^'(H lh-Sasl Coast Section. 
Armstrong College, Newcast.Ie-oii-'lVnc, at 7.HO 
p.m. “The Slriicturo of Metals in its Relation 
to Elastic Kailiirc—I’art 1.” by Prol. V. C, 
ThompJ'on. 

Society of (.Hikmkal iNor.sTiiv, Noftini/ham 
Section^ the Cjtiveisity (’ollt'ge, Nolliugliatn, at 
7.HO p.m. The Pre-ident will deliver an addre.ss 
on “ Publicity in (Hiemical Jnduslry.’' The 
address will bo illustrateil by liljn.s—Coal and 
its Products” and “Heavy Cliemicals.” 1’l>e 
meeting i.s open lo all interested, and the follow¬ 
ing toi)ics will be (liseiissed : - (I) Tlie Need of 
Publicity, (2) Metlmds New and Old. (.H) Pul)- 
licity as Exemplirml by (a) Advertisements, (b) 
la'tters to the Press, (c) Dinners, (d) Press 
“ New.s,” (e) Eiims, (f) 7'jxliibitions. Light 
refreshments will l^e served to im’iubers and 
Associates. 


Oct. 8. The Inhtitutton of Sanitauv Enoinkehs, t)pen- 
ing Sessional Aleeting, to be liekl at I lie Cabin 
Kestanrant, Caxton House, lotbill Street, 
Westmin.ster, Loudon, »S.\V. 1, at 7.30 p.m. 


Oct. 9. iNm aTitiAL LEA(a k’% 1 ) Council. Crossway Hall, 
Now Kent R<»ad, London, at 7.40 p.m. “In¬ 
dustrial Pfdiey,” by G. Bloomfield. 

Oct. 9. Institute ok Metals, J^ondon Section, Institute 
of Marine Engineers, 85-88, The Minories, 
Tower Hill, London, E. 1, at 7.30 p.m. Address 
by if. L. Huughton. 

Oct. 10. Institute of Metals, .S'lron.sea Section, Univer¬ 
sity C^illego, Singleton Park, Swansea, at 7.15 
]>.m. Address by Captain Hugh Vivian. 

Oct. 10. University of Lonuon, TIniversity College, 
Gower Streefe^:^ W.C. 1, at 5.30 p.m. “Water 
Supply andj^. Puritieation ” (Lecture 1), by 
Prof. S. L.^Sunoviteb. Also on October 17, 
24, and 31. 

Oct. 10. Tnstttutk OF MT^ls, Shf’0i(‘ld Section, the Uni- 
v<uRity^ St, George’s Square, Sheffield, at 7.30 
Address by W. G. Turner. 
iS^ociKTY OF Chemical Industry, Nottingham 
■ jf^ection. Annua! Dinner, at the Flying Hors© 
.^Tllotel, Poultry, Nottingham, at 7 for 7,30 p.m. 
Tickets 5s. each, exclusive of wines. Applica¬ 
tions not later than Octo^r 9. 


CHEMICAL INDUSTRY DINNER 

The Autumn Dinner, ■Which 'will be under the' 
auspices of the Society of Chemical Industry and 
the Chemical Industry Club, Will be held in the 
Ed'ward VII Booms of the Hotel Victoria, North¬ 
umberland Avenue, London, W.C. 2, on Friday, 
November 14, at 7 for 7.30 p.m., and 'will be presided 
over by Mr. W. J. U. Woolcock, C-B.B., President 
of the Society. 

A circular letter with further particulars and a 
form of application for tickets has been Bent out to 
the memters. 

BACK NUMBERS OF JOURNAL 

The General Secretary will be glad to hear from 
Members or Subscribers who have copies of the 
Journal for January 6, 1923, or January 4, 1924, 
that they are willing to dispose of tO the Society. 


EDITORIAL NOTICES 

The Society a^ ii body is not responsible for stiUc- 
ment.s and opinions appearing in the Jouknal.. 

Members of the Society, and others, arc invited 
to submit original articles, news, notes and otitor 
relevant information to tlie Editor of Chemiglry <(• 
Indu-slnj. Such oontril)utions should be clcarlv 
written (preferably ty|>owritten with double spacing), 
and be accompanied by a stamped and addrc.ssed 
envelope. They will be jiaid for if inserted. Soiiree.s 
of information should always be given, not necessarily 
for publieation. 

Hon. Secretaries of Local Sections and of other 
Societies are asked to forward notices and reports of 
irioetings as early os possible, and publishers to send 
books for review, direct to :— ^The Editor, Chemislrij 
d; Industry, Sooikty of Ghemicai. Industry, 
CENTRA!. House, Finsbury Square, E.C!.[,2. 1’ele- 
phone : Clerkenwell No. 2429. 

Hon. tircrclurie.s of Local Sections ayid of other 
Societies are. asked to note that announcements'of forth- 
coining events cannot he inserted in the next issue of the 
Journal unless they are received not latex than Tuesday 
in any week. ^ 

Matters relating to the Tramactions and Abstracts, 
including Papers intended for insertion as Communi¬ 
cations, should bo addressed to The Editor of 
Transactions, at the same address. 

LONDON SECTION 

The following provisional arrangements have been 
made: November, 3, address by the President 
(Mr. W. J. U. Woolcock); November 17, Joint 
meeting with Eubbor Institution; December 1 
Joint meeting with Oil and Colour Chemists’ As.so 
ciation; February 2, Prof. W. A. Bone on “ Tin 
• Constitution of Coal.” Times and places of meeting- 
. 1 ; will be imnounced later. 
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CERAMIC S0{!3ETV for 2 hours at cono 14 and cone 18 respectively iji 

The autumn meeting of the Refractory Materials ^ laboratory gas-fired fiirmn'e after reaching the 

- 'Aim Cv-n. ^ l.^tj YI7_1,1. +PmTV*ra+11 in *l k^4iir<o T’l... .1_i— _1 ^ *_ 


,. Section of the Ceramic Society was held at Wembley f®fflperature in 3 hours, Tiie drying and firing 
on September 18 and 19, with Mr. J. Holland in the shrinkages, porosity, true and apparent specific 

gravities, refractoriness, reversible thernial expansion 


September 
, chair. 

f The first item on the programme was a paper by 
Mr. T. W. Barley entitled " A Comparison of Giis 
and poke Fired Drying Stoves.” An account 
was given of the successful use of town gas for drying 
large moulds in steel works until post-war conditions 
made it far too expensive. Eventually some experi¬ 
ments were.Tnade with the Hiittenes coke-fired,- air- 
blown. furnace, and this with some minor modifications 
has been found very satisfactory. The brick-built 
furnace is placed at one end of a drying chamber, 
and the hot gasespass from the furnace upwards on 
each side Of -firebrick louvres, between which they 
are met by a pre-heatod jet of compressed air at; 
801b. pressure p?r sq. in., the , iiroducts of cotn- 
biistion being thus projected into the drying chamber 
at a high velocity. Advairtages accompanying the 
i )ise of this type of furnace, for drying moulds include 
economical fuel consumption, littie attention required 
during the run, easy regulation of the tcnqwrature 
by turning on more or less air, economy in space as 
well as in co.st of construction and maintenance, no 
chiinncy n^quirod, the possibility of placing the 
furnace at some distance from the drying ch amber with - 
out serious loss of heat, the guidance to the oirerator 
afforded by a satisfactory thermographic chart 
wliich may be closely copieil, the possibility of u.sing 
the cheapest available fuel above the grade of dust, 
ho attainment of complete combustion and the 
lossibility of employing ordinary unskilled labour 
0 oi)crate the furnace. These claims are justified 
y the performance of these furnacc’s for the pa.st 
cii months. The efficiency of the apparatus is 
estilied by the fact that all the moulds are tho- 
oughly dried at the cud of Ihc run of I.*} hours, no 
iiould iM'ing found burned or imperfectly dried, 
'he average working temperature employed for 
nould drying is 22d° C., for large cores 200" C., and 
for .small cores 180“ C. 

; 'Hie second paper was by Mr. H. fi. Houldswortli, 
M.Sc., on “Some Propbriics of (flay-Sillimanite 
Mixtures.” The results arc given of work imder- 
laken to study the changes in the physical and 
[•heraical properties of a clay wheji mixed with 
tlifferent percentages of sillimanite. The natural 
loinmerciid sillimanite used contained 32!) ix-r 
cent, of silica and 64 per cent, alumina with fei rie 
a,nd titanic oxides. The grading ranged from 11-8 
t«r cent, of material between o-mesh and 10-mesh 
dze through nine intermediate grades to 18 per 
'ent. of material which pivssed through a 200-mesli 
neve. Test pieces were made of mixture.s of Farnley 
fireclay and sillimanite containing 0, 20, 33*, 50 and 
3()| per cent, of sillimanite respectively, and also 
ithers containing 95 per cent, sillimanite with 5 jkt 
cent, hall clay, and 90 per cent, sillimanite with 
**' Pf*' cent, hall clay respectively. The fireclay 
arid ball clay were first CTpund to pass a 20-mesh, 
the specimens were fired in a works kiln to cone 
^ *** 48 hours and to cone 9 in . 72 hours, some of 
the latter test-pieces being subsequen|,ly burned 


and resistance to solution by a soda-lime glass and 
■ a basic slag were determined. The result.s of these 
experiments may be summarised tliiis ; Tlie addition 
of sillimanite to clay decreases the drying and firing 
shrinkages, increases the. pofosity at tlie higher tem¬ 
peratures of burning, and w'hen 50 per eeni. or more 
is present increases" the refractoriness appreciably. 
A mixture of 95 per cent, sillimanite with 5 per 
cent, ball clay has a regular cotfificient of expansion 
from 15° to 1000° C., which is not aflected appreciably 
by differences in tlie firing tenux-rature up to 
oone 18. The rajiid expansions shown by fireclays 
from 100°—^200’ (!, and from .500"—(iOf)" C. are ' 
reduced by the addition of sillimanite. 'J'lie expan¬ 
sion of a typical fireclay from ()(H)” -l(MM) ('. is less 
than that of sillimanite in the same range, Silli- 
rnanito bonded with 10 per cent , of the ball clay has 
a marked resistance to chemical attack liy soda 
lime glasses and basic .slag. iSiilimanite-ciay mixtures 
containing less than 50 pi'r cent, of .sillii'iianite are 
not appreciably more resistant to sucli attack than 
is fireclay alone. 

Mr. W. Hiigill, M.Met., then read a paper b\' himself 
and Mr. \V. .J. Rees, B.,Sc., on “The Influence of 
Exposure on the Chemical and Physical Projierties 
of Certain Fireclays." Exjierimenf.s nere made to 
investigate the nature of the changes oeciirring in 
fireclays exposed for a tlxi'd period to the weather. 
The samples of clay included (1) a light grey, some¬ 
what sandy', micaceous clay from Durham, (2) a 
dark-coloured, compact, fine-grained clay from the 
Sheffield district, and (3) a light gri'y, very sandy, 
and micaceous elav from another locality near 
Sheffield. The clays were spreail evenly over the 
bottoms of wooden boxes, and left exposed for t welve 
months. From unexposed and exjxjsed clays small 
bri(4is wxTc made and tested. The conclusions drawn 
from the results of te.sts were that exposure to the 
weather removes impurities in the clay to n variable 
extent, depending on their ehemical and pliysical 
ohariMderistics. It improves the aorking properties 
of tlie .silieous clays I and 3, but witli tlie more 
aluminous clay' 2, the generaJ properties and, in 
particular, the workability, are not inatorially 
improved by exposure, tlioiigh some iiqmrities are 
removed. Bacteria seem to play au important part 
in the decomposition of sulpliides in clays, and 
possibly such decouqiosition liiay be accelerated by 
inooulations. ' * 

Of the papers presented on the second day, that 
by Prof. W. Vernadsky “ On the Action of Heat on 
Kaolinite and Kaolinitie Clays,” and tlie jiaper by 
Drs. Mellor and Scott on “ The Action of Heat oil 
Kaolinite and Other Clays ” (Part. II.), are contro¬ 
versial in character and largely of theoretical interest. 
The. papr by Mr. Pvees on “ Alumina-Silica Minerals 
in Firebricks” bears on a iiartieular aspect of the 
same subject, and Dr. Hadiling's paper on “ X-Ray 
Investigation of Clays and Some Other Ceramic 
Substances ” is concerned with a comparatively new 
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method which gives results which are apparently 
open to different interpretations in some eases. All 
these, though iritere.sting in thenrselves, are scarcely 
suitalde for short, notice in Chcmistri/ and Industry, 
and referenee must be made to the original paj^K-rs. 

Mr. W. .1. llecs, B.Se., ix^ad a “ Note on the Storage 
of Silica Itrdractories.” It has been noticed from 
time to time that when silica bricks or blocks have 
been kept without proper protection from weather 
action, important changes in physical properties have 
resulted. In a recent cas(\ siliea bricks which 
had been kept in the open for six months spalled 
badly in use, whilst normal freshly delivered bricks 
of the same make and having the same texture, 
specific gravity, etc., were satisfactory. 'I'he good 
bri(iks had a cold, crushing stnmgth of MOOO Ib. per 
sq. in., whilst that of the stored bricks was only 
:J2tM) Ih. !>«■ .sq. in. Tests were made with bricks, 
some of which had la'cn left fully exposed to the 
weather for four months. 'I’he results of tests ga^e 
definite indications that the loss in strength of silica 
bricks ex];K)sed to weather is in part diKi to a slight 
degradation of the bond by hydration and solution 
in water, as well as to the physical effect of frequent 
wetting and drying. These tests showed little or no 
distinction in the l)ehaviour of coarse and fine 
textured bricks, but in both cases the bricks burned 
at higher temjKTatures were more resistant to action 
by water. 

A joint paper by W. Hiigill and W. J. Rees on 
“ A Jtapid Method for tfie Determination of True 
(or Powder) Spt'cific Gravity " includes a description 
of the apparatus u.sed. This consists of a conical 
flask, witli a long neck at the lorver end of wliieli is a 
w'ide bulb. At the bottom of the neck is tlu! 2r»0 c.e. 
mark, and above the bulb the nock is graduated in 
.specific gravities fr<jm 2-(J0 to 2-70, so that the 
spe(!ific gravity may be read off directly without 
calculation. Liquid is poured into the flask up to 
the 250 e.e. mark, and exactly KMf g. of dry 
powdered brick is then gradually drop£K‘d into the 
flask. After standing tw(.> minutes to let air bid.>bles 
rise, the level of the liquid is read on the graduated 
neck of the fla.sk. Xylene was adopted us the 
standard liquid for the.se tests, being chosen beeau.se 
of its low' viscosity and surface tension as compared 
with water and alcohol, as well as its higher boiling 
point, ('rushing the dry brick to pass a ;f0-me.sh 
sieve enables results to be obtained acourately 
within 0-01 jht cent. A determination takes from 
1.5 to 20 minutes. The flask is oldainable from a 
glass-blower in ManchesUT. 

Th<^ final ])aper, by Mr. Rees, descrilved ‘‘ The True 
Specific Gravity and After-Expansion of Lime- 
iHvnded Silica Bricks.” Data are given in a graph 
and tabk' for ^ bricks from North and Sovith Wales, 
the. Sheffield district. North of England, Scotland and 
h'rancc', T'he following points are noted —(«) For 
bricks q|.'4?nie content between 1 and 3 XK'r cent, 
there m t sutliek-ntly close relation for x’ractical 
X>urxxl^lp^twv^en the true sx>ecific gravity (or xwwxler 
density and the degree or e.xtent of quartz conver¬ 
sion. (6) For bricks of tine and medium texture 
therq^is a close relation betw'een the true spr'cific 
gravity, and the after-etfpaiision as determined by 


the .standard after-expansion test. For works pur- 
ixm's, a rapid deterinmation of the powder density 
of such bricks gives a definite indication of the 
permanent volume change W'hich is likely to occur 
during their use. (c) For the raw materials which 
are in use in this country for the making of lime- 
bonded silica biicks, the grading of the raw material 
bos in general a greater influence on the rate of 
quartz conversion than variation in the source or 
type of the raw material itself, (d) For coarse- 
textured bricks containing large fragments of raw- 
material {i.e., J in. and above in diameter) there 
is not a close relationshii) between the true sxiccific 
gravity and the after-expansion. Possibly for coarse- 
textured bricks the time of heating in the standard 
after-expansion test is insufficient. 

ACAD^MIE DES SCIENCES 

On Sexrteinber 8 Dr. Roux communicated an inter¬ 
esting paxxu- by M. Mctilnikov on the heredity of 
acquired immunity. Exxxriments on a jjarasite of 
the bee show'cd tliat the first generation jvroduced 
from parents immunised against cholera were not 
immune, whereas the third generation yielded 30 
jicr cent, of immunised larva>, the immunisation; 
increasing x)rogressively until the eighth and ninth 
generations gave 7.5 jx-r cent, of immune individuals. 
'The results are of much interest for the studv of 
human immunisation. M. Leckiinche communiv;ated 
a jiaiHU' by M. Ducloux on the afteniiation of the 
virulence of the anthrax bacillus, work which had 
yielded interesting results. 

On Beptember 15, M. A. ljumicre maintained that 
on continuing to centrifuge toxic sera to a greater 
degree than was usual in laboratory apparatus, the 
serum becomes ixu-fecth' harmless. In a previous 
note Dr. Loisel had stated that in the gas given off 
by springs at Bagnoles de I'Orne there W'as an 
unknown emanation derived from a new radio¬ 
active body to which he had given the name of 
“ crailiura.” Continuing this work. Dr. Lokscl 
showed, in a note presented by M. 1). Berthelot, 
that emilium is found with its characteristic radio¬ 
activity in the granitic rooks from which issue 
the thermal springs. 

During the meeting on September 22, M. D. .Bert he¬ 
lot described an observation by M. Brylinskj on 
the Michelsoii effect. Re|X}titi(Mi of this exix‘riment 
carried out recently in America by Miller show-ed an 
unexpected displacement of the interference fringes 
when the apparatus was rotat('d. M. Brylinskv 
states that a variation of as little as 0-(M.H"C. in 
temperature would suffice to explain the phenomenon 
so that simple contact betwemi the instrument am! 
the observer during the experiment w-ould produu' 
a sufficient variation of temjxrature to cause (Is 
effect. 


J. D. McArthur and Co, are to erect a paper ’mill 
at Pine Falls, Manitoba. The cost offconstruction 
will be S6,(K)0,0()0 and the initial daily capacit,\ 
2(X) tons. , 
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Correspondence 

TECHNICAL WRITING 

Sir,—The publisherB (John Wiley and Sons) of 
my littK? Ijook on “ Technical Writing ” have sent 
me a series of clippings recording the pleasant dis¬ 
cussion that has been apjiearing in the columns of 
Your valuable journal on the subject of the Ejiglish 
language, and the need for improving our use of it. 
Tills discussion was started by your friendly review 
of my book and Mr. Johnson's subsequent demur 
to ihe idea of an Englishman consulting “ the book 
of an American author in order to leam how to 
write our common language correctly.” My friend 
and associate, Mr. Allen, objected to this suggestion, 
and asserted that Americans might be permitted to 
assist in improving the use of our language. He 
suggested that “ we on this side of the Atlantic 
may be credited with contributing to the improvement 
of good literature,” no less than you gentlemen in 
England. Whereupon my fellow alumnus of the 
Royal School of Mines, Mr. Picard, disclo.sed the fact 
that 1 was bom and educated an Enghshman. 'Jai 
eomiilete the humour of the episode, permit me to 
say that Mr. Allen also is an Englishman (not even 
yet a naturalised American, as I am) and a graduate 
of Cam bridge. This ought to mollify Mr. Johnson 
and save the mnour propre of our British friends. 
To them T do not hesitate to say that English pro¬ 
fessional men—engineers and chemists, for e.xatnple 
■ Commonly use our language with more care and 
skill than my American friends in the same ])ro- 
fessions. I'he cause of the dilTerence is not far to 
seek. In England the sons of professional men go 
to school with the sons of others like themselves, 
that is to say. the children of fairly well educated 
piTsons. In the United States the s(.ms of engineers 
and chemists sit alongside the children of the 
plumber, the carpenter, and the grocer. The result 
1 - that ])lumbei-a, cariHsnters, and grocers in this 
country usually speak and write better English 
than those engaged in similar occupations in England, 
whereas the engineers and chemists show no fieculiar 
superiority in this regard, furthermore, by reason 
of our democratic ways of living, the engitmers 
and chemists associate in business, as well as in 
their sports and home life, with persons not as well 
educated but as intelligent and successful as them¬ 
selves. We have no language-tight social compart¬ 
ments, whereas you with a social stratification I,hat 
survives from feudal days are separated into classes, 
among which arc those who use good English and 
those who use bad English. The tendimcy in the 
1 nited States is to level dow n the top fraction and 
to raise the lower fraction of the ixipulation, the 
result being a mediocrity in the use of language, 
as m other things, that Ls better than the speech 
and writing of your low-er strata but inferior to 
that of your upper strata. I'o use a geologic 
snmlo, oura is a confused bedding. 8uch are the 
advantages and disadvantages of democracy. In 
>e end the spread of education and the generous 
service of our ■ universities will improve the 
language and the intelligence of the whole body 
of the people. 
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These observations, I hoiie, will be deemed perti¬ 
nent to the discussion. Permit me, sir, to conclude 
by saying that we engineers, using the word in a 
broad sense, will do w'ell to accept the aid of anyone 
sincerely desirous of helping us to us<' with precision 
and grace the one instrument language- that we 
use most.—Yours faithfully, [T. A, Rick.vkd 

PATENT SPECIFICATIONS 

Sir,—I have road with inteivst the recent corre¬ 
spondence in Chemiilry and lndn.^lr!/ on the subject 
of the English language. Considering the inherent 
difficulties in explaining comjilex ideas with the 
greatest aw/uracij, I think that the language usually 
employed by cbemLsts reaches quitch a resjiectable 
standard. It is far different in (iealing w ith patent 
specifications. Ability to write grammatical English 
does not seem to be a necessary (pialification for a 
patint agent. Patents taken out by^ foreigners 
frisquently apiiear to be mistranslated 'into English 
in the moat durnay fashion in such a way that the 
resulting sentences have no clear meaning, in many 
cases technical terms are translated wrongly. I 
am not now referring to the ambiguity often met wdth 
in patent specifications which may' sometimes be 
deliberate, but simply to clumsy language due, 
apiiarently, to ignonance. Here are some" choice 
s)K‘cimens taken entirely^ from specifications I have 
dealt with in the last Wo or three weeks. “ The 
excess of a.fi grams of formaldehyde have to cause 
the hardening of the resined product. The resined 
paraoxybenzylalcohol dissolved in ether and to 
that added a few drops of conceni.rated suljihuric 
acid shows the same deep red colour reaction as the 
ortho comiround does.” ”... maintained at a 
tenqierature of 100—120'’ until all aqueous moisture 
is removed.” In another specification, the example 
for carrying out the process begins with the \iord 
“ Yellowlac,” w’hen obviously a yellow lake is 
meant, and the same specification contains the 
phrase, "being emulsioned while still wet with 
varnishes.” 

As the Patent Office employs a laige stnlT of 
examiners,.it seems a pity that a reasonable standard 
of clarity in language and freedom from error in 
technical terms is not enforced before a patent is 
granted. In the meantime, 1 can only suggest that 
patentees should safeguard themselves when taking 
out chemical patents by employing only those patent 
agents who have competent chemists on their staff.— 
i am, Sir, etc., Percy May 

The Laboratory, 

Staple Inn Buildings, 

High Holborn, W.C. 1 
Sepfembet 20, 1924 


COLLOID CHEMISTRY IN ANTIQUITY 

Sir,—The following quotation from Agricola (lofil) 
is an early exainple of the application of the proi^r- 
ties of colloids in a manufacturing process. In his 
(tescrixition of the production of .salt, he WTites : 

In order to accelerate the condensation of the 
brine, when the Master has poured in t wo casks and 
as many dippersful of brine, he adds about a Roman 
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cyathtis and a-ha.lf 6f bullock’s blood, or buck’s blood, 
or else ho mixes it into the nineteenth dipperful of 
brine, in order that it may be dissolved and distributed 
into all the corners of the cauldron ; in other places 
the blood is dissolved in beer. . . . When it begins 
to thicken Avith the heat, he and his helper stir it 
assiduously with a wooden spatula, and then ho 
allows it to boil for an hour. After this he pours in 
a cyathus and a-half of beer.”-- I am, Sir, etc., 

’ H. A. Auden 

120, Whitehedge Itoad, 

Garston 


OBITUARY 

OTTO HEHNER 
(An Appreciation) 

To give a lirief sketch of such an eventful life as 
that of the late Mr. Gtto Hcbner is no easy task, 
comprising as it does so many episodes of professional 
and personal interest. It is only i)ossible therefore 
to recount a few of them, and tlu' Avriter canlmthopo 
that he has made a wise selection. The deceased 
passed aAvay from the effects of a tropical feA'er on 
September it in South AJrica, whither he was sojourn¬ 
ing—it was hoped only temporarily. 

Born at .Marienberg, Nn.ssau, in 1853, Olto Hehner 
wa.s educated at Wiesbaden, where his father, Karl 
Philip Hehner, was a judge in the apiieal court of 
that town. Ho was originally intended for the 
church, but ultimately he became a ])upil, and later 
ah assistant of the veteran analytical chemist. 


who may i^rhaps be regarded as the Ihttiidtir, 
claim to hftye done so much towards its development, 
and incidentally, for the. study of the chemistry of 
foods and drugs.' He served as a member of Council 
from 1880, was Secretary in 1883-—1890, and Presi¬ 
dent in T 891. i 

Ho was elected a Fellow of the Institute of Chemis¬ 
try of Great Britain arid Ireland in 1878, and from 
the first he recognised how much that body could do 
. to raise the status of the professional chemist. Meiti- 
bers of the profession in all its branches now know the 
debt they owe to the Institute, through such men as 
Helmer, for 'the fruition of its ideals. He served as 
Vice-President of the Institute for three separate 
jMuiods of three years each, wSiS many times an 
ordinary member of Council and of the varioirs sub¬ 
committees, and he held the offices of Examiner 
(1895—1899) and of Censor (1901-^^1903). An 
original member of the Society of Chemical Industry, 
he was Chairman of the London Section in 1900— 
1902, a period during which the writer was Hon. 
Secretary. It became necessary about this time 
to apiwint a Committee 1 o investigate methods for 
the detection and estimation of arsenic in food 
materials and products, and mainly through Holmcr’s 
efforts a .Joint Committee of the Society of Chemical 
Indiustry and of the Society of Public Analysts was" 
appointed for this purpo.se. The time which the 
writer devoted in collaboration with his friend to this 
subject will ever be remembered as well sp<mt. 

, Hehner was a Fellow of the Chemical Society, and 
during t he early part of his career he Avas an akstraotor 
for the Joumal. 


llemigius Frcaeniiis. 

In 1873 be left his natiA-e country and became 
assistant to Prof. G. Bischof at the Ander.sonian 
College. OlasgoAv. the prccur.sor of the present Glas¬ 
gow and West of Scotland Technical College. He has 
narrated humorously the professor's linguistic diffi¬ 
culties, a.s well as his own, which at first Avere even 
more eircumscrilx'd, conA'ersations having to be car¬ 
ried on AA'ith the aid of a dictionary. These difficulties 
disajipeared hoAVCver Avith the arrival of a fresh 
assistant, a young graduate from Tiilifngen, who Avas 
no other than William Ramsay. Thus commenced 
Hehner's lifelong frieiidshiji with Ramsay. 

Early in 1874 Hehner became assistant to Dr. 
Arthur H. Hassall, a physician at Ventnor, who was 
one of the first to take up the study of foods, mainly 
with the aid of Ihe microscope, and it was here that 
he collafxiratcd Avith Dr. A. Angell on the chemical 
analysis of butter. It Avas here also that he first 
' met Dr. W. J. Sykes. Coming to London in 1877 he 
estaldislu'd a practice as consulting chemist in 
Holboni. In 1881 he removed to more commodious 
laboratories at 11, Billitcr Square, at Avhich his exten¬ 
sive practice is still being carried on by his successor, 
Dr. H. K. Cox. 

Tlirovighout his career Hehner toA)k an active part 
in the p^ieediugs of scientific societies. Becoming 
a memBW of the Society of T’ublic Analysts in 1876, 
his association Avith that Society Avas continuous, 
and it is not ioo much to say that the high status 
whifeh the Society now holds is due more to Hehner 
than to any other man, not cA'en th^ late John Muter, 


Hehner had held many public ai>pointments osi 
Ifijblio Analyst and .Agricultural Analyst. On account 
of his Avide knoAA'ledge he was called upon to give 
evidence concerning foods, etc., before parliamentary 
tsmnnittees, as w-ell as to render e.xpert advice in the 
pa.ssirig of numerous water hills ancf gas hills through 
Parliament. He examined w-ateis and advised on 
water supplies all over the eountiy. During the 
war most of the glycerin passed through his hands, 
and he advistd many firms hoAV to iinproA'e the 
quality and increase the output of glycerin Avithout 
any remuneration to himself. On account of this 
Avork Lord Moulton sent him a special letter of 
thanks for his services to the country. As an 
expert witness he gave evidence on almost all the 
most important cases when? chemistry was involved. 

His published papers cover a very wide field, and 
most of them are to be found in the volumes of the 
Anahjst. They include researches on fats and waxes 
and all descriptions of foods. He collaborated Avith. 
Angell, Dupr5, Carpenter, Richmond and Mitchell. 
Far more, nowWer, than his published works are 
those looked up in his archives, many of which may 
perhaps be lost permanently as they would he hut 
impciTCctly understood without his illuminating 
personality. A few months before his death the 
Avriter endeavoured tp persuade him to put .together 
some of his notes on Foods and Dnigs. His reply 
was ; “ I could AArrite reams, but I won't! ” 

The Avriter first became acquainted AAith Hehner 
in 1887, at the time when H. Droop Richmond wsis 

his assistant. Thp acquaintance afterwards ripened 
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into a close frien«iaiiip, to which the followng circum¬ 
stance conduct. Hehncr was' an ardent free¬ 
mason as a member of the “ Bentsohe Pilger lioge ” 
in London, and hd h^ been in the habit of meeting 
other nicnibors of that Lodge at coffee at the “ Mecca ” 

4 rgt in Eastoheap. and afterwards in Mark l*ne. 
he men who used to foregather at the “ Kaffee 
Ticii ” were^all the old typo of Germans, one and all 
loyal citizens of the "country of their adoption. No 
more kindly main dyer existed than G. Vogeler, the‘ 
Secretary of the Lodge and a member of our Society. 
Wheiji the Brothera Newlands set up in practice in 
London, they were attracted to the table by the 
presence of Hehifer, and by degrees the “Kaffee 
Tich ” became to some extent a gathering of chemists. 
Of these, Dpmoier, G. Haller, Hehner, Guttmann, 
B. E. R. Newlan^ and the writer were constant 
attendants, whilst occasionally A- H. Allen, W. J, 
Sykes, J. L. Baker, W.' J.'Pope and other chemists 
who K^pened to be in London would drop in. 
Alas I Q. Haller and the writer are the only two 
surviving members of those who used to attend 
regularly.' 

i)uring the period in which Hehner 'was Master of 
the Lodge one of the brethren introduced a German 
nobleman as a member. Hehner, who was at all 
limes averse to the German JuMiter, immediately 
[resigned, nor could all the mrsuasion of his friend's 
'induce him to reconsider his decision. 

Hehner was a philosopher: his know ledge of 
other sciences than chomistr 3 '—botany, geology and 
entomology—was far above the average. He was 
kind-hearted and generous, ever read}' to help with 
advice or in a jiractical manner any wbo came to 
him—and these were many. He W'as of a highly 
emotional, excitable and even impstuous teimiera- 
raent, forming strong likes and dislike.s, but never 
vindictive towards those wbo differed from him. 
Vet as a critic he was severe and incisive.' Wien 
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in the Organic Cheintstry Bepartinent of Sydney, 
University. In collaboration with Mr. R. T. Baker,C 
formerly Curator of the Sydney Technological 
Museum, he carried out a series of investigations 
extending over~30 years, which have tlirown much 
light upon the scientific characteri.sties and economic 
possibilities of the essential oils and other produote 
of the Australian flora. The main result,s of this' 
■work were published in two volumes entitled “ A 
Research on the Eucalypts and their Hssential 
Oils,” and “ A Research on the Pmes of Australia."’ 
Mr. Smith was an unflagging worker, and his original 
papers, contributed to various. scientific periodicals, 
number well over one hundred; Owing to the bulk 
of his w'ork having been published exclusively in 
Australian journals it received fuller recognition, in 
Australia and America than in Great Britain. 

Mr. Smith 'was an original member of the Australian • 
Nationa,! Research Couitcil, and at various times ho 
filled the offices of President of the Royal Society 
of New South Wales, President of the New South 
Wales branch of the Australian Chemical Institute 
(1922-3) and President of the chemistry section of 
the Australasian As.sociation for the Advancement 
of Science. In the last-named capacity he delivered 
his presidential address on the chemistry of the 
Australian flora at Wellington, New Zealand, In 
1923. He was an honorary member of many British 
and American scientific corporations, and was 
recently awarded the Syme Prize of the Univ'ensity 
of Melbourne as an appreciation of his services 
to scientific research in A4.U8tralia. His char^ter 
W'as marked by .simplicity and sincerity, and he w'ill 
be remembered as an outstanding pioneer of Aus¬ 
tralian chemistry. 


about thirty years ago typing reports became 
common, Hehner for several years typt'd his oAvn 
reports ; he had no patience with the ordinary lady 
secretary. Almut twenty-one years ago, however, 
he saw the fallacy of this,and engaged the services of 
Miss Grace M. Dollcry, to whom the writer is indebted 
for much of the information contained in this notice. 
Hehner himself used to say that the large increase 
in his practice of late years was largely owing to 
Miss Bollery’s method and tact. His death has 
removed from the world chemical a figure long to 
bo remembered by a wide circle of his profe.ssional 
brethren and others, to whom, individually and 
collectively, ho w'as a ck>se personal friend. 

Arthur R. Lino 


HENRY GEORGE SMITH 

By the death on September 19, at Roseville, 
Sydney, New South Wales, of Mr. Henry George 
Smith, Australia loses one of her most eminent 
scientific men. Mr. Smith, who was born at Little- 
bourne, Kent, 73 years ago, was for many years 
Assistant Curator and Economic CSiemist at the 
^Sydney Technological Museum, and upon his retire- 
few he.,,contiflto<k|^^ 


PERSONAL AND OTHER ITEMS 

The Minister of Health has apjiointed Mr. James 
Picken, B.Sc., A.T.C., to be an Inspector under the 
Alkali etc. Works Regulation Act, 190(1, in place of 
the late Mr, Harold Bailey, G.B.E., E.l.C. 

Monsieur R. P. Bueherain, president of tlie Union, 
des industries (ffiimiques, has lieen elected president 
of the Industrial Group of the Gonseil Supilrieur 
National Eoonomique de France. 

Monsieur L. Labbis director of technical education 
n the French Ministry of Education, has been pro¬ 
moted Grand Officer of the Legion of Honour. 

Mr. G. A. Edwards has been appointed demons¬ 
trator in chemistry in King’s College, London. 

Prof. W. E. S. Turner, B-So., W'ho is paying a 
visit to the United States, -was entertained to dinner 
on September 4 by the Pittsburgh Section of the 
American Ceramic Society. 

Br. J. E. Gilpin, sometime professor of ehc'ini.stry 
at the Johns Hopkins University, Baltimore, died 
on August 25, at Chestertowu, Md. He wall be 
remembered for his w'ork on the action of chlorides 
of phosphorus on amides and on the' fraetiojjation' 
^;qf .^de;itpetjqje^ by capillary di^^ion. . . 
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REVIEWS 

Quantitative Oeoanic MionoANAUvsia, By B'. 
Bregl, D.Sc., Bh.D. Translated from the second 
revised and enlarged German edition by Dr. 
B3rue.st ITylenian. Pp. xv+BlO. lx)ndon; J. 
and A. Churchill, 1924. Price 12a. (id. net. 

Accurate nnaljdical work is the foundation upon 
which all true progress in pure or applied ohemistry 
must bo built, and accuracy in analytical operations., 
is in turn ilcjx^ndcnt u{)on technique. Micro¬ 
chemistry retpjires above all else a perfect technique, 
and, if for nf> othi?r reason than this, should form 
part pf the curriculum in the training of every 
chemist. Until the appearance of this translation of' 
Prcgl’.s book wo have had no modern n'ork in the 
English language which could be rightly called, as 
this book cun, a textbook of technique. One cannot 
but feel that in this country analytical technique 
does.not hold the po.sition it should in our teaching. 
Microcheinical methods are but little known, being 
to-day confined to the bio-chemists and to a few" 
advanced workers who have recognised for them¬ 
selves the advantage and the elegance, as W'ell as 
the accuracy, of microchemical analysis. But there 
is another aspect of the value of microcheinical 
methods and that is in the training they afford in 
corr^'ct manipulative methods, in scrupulous cloanli- 
ness and in the art of handling minute q^uantities 
of matter without los.s. In offering a welcome to 
this translation the reviewer recognises that its 
value doe.s not lie in its apfieal to the initiated and 
converted ; it is a hook that should he in the hands 
of every analytical chemist and every serious student ; 
and it should do much to widen the knowledge and 
appreciation of micro-analytical methods as well 
«« stimulate further investigation w ith a view' to 
broaden the field of micro-cheuiLstry. To those 
unfamiliai' with the German edition of Prcgl’s book, 
this translation will come as a revelation. The 
reviewer knows nf no other w'ork w'hioh approaches 
it in minute detail of technique and manipulation. 
Par too many descriptions of analytical methods 
published to-day are .so condensed as to be worthless 
except to the experienced analyst. The beginner 
frequently obtains results so erroneous as to cause 
him, to lose faith in the methods or he learns faulty 
methods of manipulation w'hich seriously handicap 
progress. Pregl's minute detailing of conditions, 
apparatus and precautions, his full dosoription of 
manipulation, the discussion of difficulties met 
with and successfully overcome, offer an. inspiring 
and invaluable object-lesson to all chemists whether 
made or in the making. 

The possibilities of micro-analytical methods in 
industrial laboratories are manifold, their elaboration 
and adoption is but a matter of time, whilst their 
value t i^[) c investigator would bo difficult to exag- 
gerate./^Wo better introduction to them could be 
desired'than is contained in Prejgl's book. Much 
of the apparatus described is capable of many' 
applications, the general principles have been' proven 
sound and the whole work provides an admirable 
introduction to . the ^technique of handling minute 
quantities itfepUmtiMy; and with cqi^dencaf ^^^, 


translation follows the original jWith exoeptional 
fidelity and in .this loses nothing of Pregl’s felicity : 
of description. Indeed, the purist may even ooni-, 
plain that in one or two places the translation is. 
too literal and as a result offends, but^tkes'' few 
cases are oVerbaJaniid by the recogni'^p‘^aljy , so 
faithful a translation does convey th 
and feeling of the author. There are Iny 
in the text and these are of small 
cannot but hope that this translation f. ' 
means of inspiring many of our chemists to si-oo 
effort afte;r perfection of technique as we. a ' 
fuller realisation of the immense imporb gi 
accurate analytical work to progress, in bb^,^xo 
and applied chemistry, and, finally, of thc^^yty ^ 
of miorochemical methods. . ' 

H. W. Greenwood 


A TExT-booK OF Inobcanic Chemi.sthy. Edited 
by J. Newton Friend, D.Sc., Ph.D.. Vol. II. 

.The Alkali-Metals and their Congeners. By 
A. J. Walker, Pli.D., B.A. Pp. xxvi-|-379. 
London : Charles Griffin and Co., Ltd., 1924. 

• Price 20s. 

The Text-book of Inorganic Chemistry, edited by 
' Dr. J. Newton Friend, advances a step nearer comple¬ 
tion with the appearance of Volume II. by Dr. A. 
Jamieson Walker. This volume deals with Group I. 
of the Periodic Table—hydrogen, the alkali metals, 
copper, silver and gold. The ammonium compounds 
are included after the alkali metals. , 

The arrangement of the subject matter is on thei 
usual lines. Each element is discussed under the \ 
heads of occurrence, history, preparation, physical ■ 
properties, chemical properties, characteristics of the 
ion and applications. The chief researches on the 
atomic Weight of the element are then discussed, 
special attention being paid to modern work. These 
sections are clearly written, and the treatment is 
concise and adequate. In the ease of the metals there 
follows a description of the most important compounds 
and salts of the metal.'r 

Dr. A. E, H. Tutton contributes a short but very 
interesting summary of the results of his researches 
on the isomorphism'of the alkali metal sulphates 
and selenatcs and their bearing on the question of 
atomic structure. i 

The treatment of the descriptive part is more on 
the lines of what one may call the older school of 
text-book. The wealth of physico-chemical data to 
which, we have become accustomed is lacking here. 
B'or example, reversible reactions are not discussed 
from the point of view of mass action. Quantitative 
data and equilibrium constants are omitted. No 
figures are given for the degree of hydrolysis 6f su',ch 
salts as the alkali carbonates, cyanides and borates. ' 
References bearing oij those points are, of course, 
given, but in a text-book of this nature one might 
reasonably expect to bfe informed whether, say, 
sodium ear bona to was much or little hydrolysed m 
solution. B’or the properties of solutions of salts 
geaejfally, such as q^nsity, conductivity, ■yiseosity. 




ftfe ^Mbabljr dictated by consid^ations of space, 
but it is cuMpug to find that for solid salts in many 
eases rather |U11 (a^ often ■widely differing) data are 
given for density; melting-point, specific heat and 
even conduotiyity of the fused salt, in spite of the 
fact that, .compared -with the data for the correspond- 
ing properties of jsOlutions, these figures are, to say 
the least, inaccurate and less often required. 

With these limitations, which arc obviously .part 
of the plan of the volume, however much some may 
regret them, the author has done his work ^vell. The 
descriptions arc clear and concise, and the numerous 
references carefully chosen rather than exhaustive. 
Tlie solubilities of . most important salts are given, 
but there are ope dr- two anomalies. Thus the 
solubility of potassium'hydrogen sulphate is given, 
but not tlmt of the sodium salt, whilst no solubility 
data are given for, among others, borax '■d copper 
nitrate. There are fbmarkably few errore in the text. 
The printing is admirable, and the general get-up of 
the book a credit to the publishers. An idea of the 
number of references may be obtained from the fact 
that i'he name index extends to eighteen and a half 
double column Tages. A full subject index is also 
provided.^ An eight-page table of the dates of issue 
of the principal chemical journals forms a welcome 
feature of the volume. Joseph Knox 

Aniline and Its Derivatives. By P; H. GtRoooins. 

Pp. vii-|-256. London: Chapman and Hall, 

Ltd., 1924. Ife. net. 

This book is one more example of the modern and 
increasing practice of publishing monographs on 
single substoneos or on single parts of processes. The 
practice arises from the need of the industrial chemist 
for easily accessible information which shall be both 
authoritative and complete, and which, owing to the 
'I'ormous growth'of knowledge, he is unable to find 
in textbooks and dictionaries and cannot always 
look up in current technical literature. 

The present monograph on aniline, which is well 
^duced both as to typo and illustrations, i.s not 
reroly a digest of existing‘knowledge, but attempts 
!o use the data given as a vehicle “ for presenting the 
?iKiness of plant chemistry.” There is thus a chapter 
» flow sheets, and the analysis of costs, and one on 
fiermal factors which, if not set out witli the clearness 
ind directness of Mr. K. B. Qiiinan, illustrates very 
airly the methods he advocated in the setting-out of 
i technical problem in a scientific manner. Following 
I brief introduction on the beginnings of the dyestuff 
ndustry, are chapters on the manufacture of aniline 
rom benzene, in which plant . and its working are 
/i^UMod. Curiously enough tho manufaotiiro of 
utrobenzene is taken last. The reasons may be 
but the inversion of tho logical sequence is 
lot helpful to the student for whom the book is 
ntended. The details given are suffioiently full and 
.courate and there is evidence in this part of the work 
* experience of plant which has led the 

v some very useful teolmical information 

readily aocessibler There is not, however,. 
nything very now, nor do the yjelds quoted show any . 
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In Chapter IV, eight methods are discussed for the ' 
separation of aniline from tho reducer charge. Tte' 
method used in this country, of generating steam fo^. 

. th6 uniiino distillation in a special boiler using th© 
surplus aniline water, is not, on the author’s figures, : 
quit© the cheapest. It is, however, the cleanest and”^ 
the healthiest and reduces handling to a minimum. 

The remainder of the book i.s more in the nature of 
a compilation, and pa^rs which have appeared in 
scientific and technical journals are freely quoted 
from. Abstracts from patents, mainly of Gorman 
origin, are given textually. Under phenylglycine, 
four German patents are mentioned, but there is no 
reference to other patents, some of them .English, of 
more recent date, which deal with alternatives to the 
usual anilinermonoohloracetic acid route. One chap¬ 
ter is devoted to the preparation of derivatives dl 
aniline, some of the products being treated summarily, 
whilst others such as tho alkylaniliues are considered 
at some length in a helpful manner. The list given 
of aniline dyestuffs i.s incomplete and more accurate 
information is containetl in the “ Colour Index of 
the Society of Dyers and Colourists. As was to be 
expected in a book by an American author, sjiecial 
reierenco is made' to tho aniline derivatives used 
as accelerators in the rubber industry. 

The book should prove a useful addition to the 
shelves of tho technical chemist, and i.s certainly 
interesting by virtue of its insisteiico oh nccurato 
costings and its survey of alternative methods. 

A. T. de Mouilpied 

Year Book of the American Assocution of 

Textile Chemi.st.s and Colorists. Pp, 165. 

New York, 1924. 

The year book is the only publication of tlie 
Association, but reiiorts of sections appear in the 
American Dyestuff Iteporter, just as in England 
the reports of some societies which hav^e not yet 
advanced to tho position of publishing their own 
journals appear in the technical press, 'rids asso¬ 
ciation appears to carry out in America similar 
functions to those of the Society of Dyers and 
Colourists in this country; thus pri'/es arc given 
for the solution of teclmical problems, and a list of 
American-made dyestuffs is given on similar but less 
ambitious lines to tho Colour Index of the Society '' 
of Dyers and Colourists. . 

The membership of the association is 688 and this ' 
is tho second year of publication of the year book. 
Research work is encouraged and reports on the 
fastness of dyestuffs to light, perspiration, chlorine;' 
eto., are given and standard methods of testing 
for fastness laid down. ThOse methods arc the 
most interesting part of the volume. It is difficult 
to understand why this association is not coimeptsd 
with the American Chemical Society, which has 
its /industrial sections and a section devoted to the 
chemistry of cellulose. In fact, both in England 
and Ameripa there is too much overlapping of 
societies, and chemists engaged in t he textile industries 
■would welcome any effort to simplify the position 
both as regards meetings of societies and the supjily 

/pLabllaracts. . s; H. Hiooins 
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COMPANY NEWS 

BRITISH GLUES AND CHEMICALS, LTD. 

The rcjKirt for the year ended May 31 announces 
that, after allowing for depreciation (t31,315) and 
bad debts, the net profit amounted to £(i,2))3 ((;35,814 
in the preceding year), to which is adiled £78,469 
brought forward. Out of the total of £84,763, a sum 
of £76,000 is provided for the estimated taxation 
liability to May 31 last, the balnnee of £8763 being 
carried forward. The dividend on the 8 per cent, 
cumulative prefereiiee shares is in aiwar as from 
October 1, 1921. 

SALAR DEL CARMEN NITRATE SYNDICATE 

At the recent Government sales of nitrate-bearing 
lands, tho Syndicate purchased two plots estimated 
to contain l,736,2tlO metric quintals of nitrate. 
The price was roughly .£62,(X)0, or 8d, jx-r quintal. 
The reserves of the Syndicate amount to £85,000. 

EVANS SONS, LESCHER AND WEBB, LTD. 

A loss of £47,120 (of which £23,00.5 is accounted for 
by interest on overdraft) is shown by the accounts for 
1923, following a total loss of £113,448 in 1922, 
inoluding £27,065 for loss on property sold and reserve 
for fuither depreciation. The debenture service 
comes to £3480. There is now an accumulateil debit 
balance to profit and loss of £448,780, and the prefer¬ 
ence dividend w'as in arrt^ars for 27 months as at 
Decmnber 31 last. Following the reorganisation of 
the company it is stated that there has been a steady 
improvement in the business. The directors rejwrt 
that the company is now on a paying basis. The 
reconstruction of the capital is xinder consideration, 
and the directors e.vpec’t to be in a po.sition to pnsent 
a scheme at an early date. 

BRITISH CELANESE LTD. 

The fifth ordinary general meeting was held on 
September 25, Sir Harry McGowan, K.B.F. (chair¬ 
man), presiding. The eliairman said that since he 
last addressed the meeting, when he referred iji 
encouraging teiins to the progress then being made 
and to the general outlook, several factors began to 
operate against tlu^ company. The company liad 
not then e.slablished its position in tho yarn trade, 
nor liad it put its knitted or woven fabric on tho 
market, and largely depended on the sales of cord. 
Factory costs were, on the smaller output, relatively 
high, and were affected by (he changes and extensions 
being made in the factory capacity. Early in the 
year there was a general stagnation in thr^ textile 
trades, during which the English markets were 
flooded with cheap and inferior cord from the 
Continent. This led to the cutting of prices, which 
W'as a seriotiK mattei’, but though the company was 
disajipoi^d at the results, due to market conditions, 
for the s^ond half of the financial year it was con- 
vinced'the sufauiority of its product was bound to 
tell. It therefore spent £37,600, with satisfactory 
results, in advertising. The sales of yarn, the 
company's basie product, had steady developed, so 
that for September of the preaem year they were 
five times as great as those tor September last year. 


The expansion of business had led to the lowering of 
costs, and the profits so far made in tho present year 
were substantially greater than the total losses made i 
in the year under review. The plant for making 
circular knitted fabric known as Celanese TVic'v 
was being increased by 60 per cent., as orders w 
in excess of capacity. The difficulties forme' \t 
experienced in dyeing had largely disappeared, th* 
dye-house had been extended, and the company now 
produced 80 j)er cent, of its own dyes. Outstanding 
debentures had increased from £300,000 at February, 
1923, to £700,000 at February, 1924, the proceeds of 
w'hich had been expended in increasing spinning 
capacity and in the installation of knitted and woven 
fabric plants. 

Boots Pure, Drug Co., Ltd., announce a quarttu'ly 
dividend at the rate of 36 per cent, per annum, 
equal to Is. 9d. per share. 

Bell's United Asbestos Co., Ltd., has declared an 
interim dividend on the ordinary shares of 6d. per 
share, less tax. 

The Qhnhoig Union Fireclay Co., Ltd., recommemls, 
after providing for depreciation, a dividend for the 
year of 15 per cent., less tax. 


REPORTS 

Rki-ort on the Indu-stwal and Economic Con- 
DITIOS.S IN Norway, to March, 1924. By 
C. L. Pads, C.B.E., Commercial Secretary, 
Christiania. Department of Overseas Trade. 
Pp. 76. H.M. Stationery Office, 1924. Price 2s. 

Financial difficulties and labour problems formed 
the centre of public attention during 1923. 'I’ho 
depreciation of the krone resulted in exports being 
well maintained, though imports also showed an 
increase. Industries were more active than in the 
previous year {cf. Chem. mid Ind., 1923, 918), but 
those working for the home market had foreign 
oom{«tition to meet. Large reductions were effected 
in stocks of manufactured goods, frequently at a 
loss, and an improved demand is now noticeable. 
Last winter Was better for forest owners than 1922 3; 
although costs of production fell the price of wnod- 
pulp increased. In general, fisheries had a bad year, 
debts incurred during the previous good period 
proving a great handicap, whilst prices of fishery 
produce fell. 

A scheme has been put forward to bring the supply 
of electric pow'er under public control. No new 
hj’dro-clectric schemes W'cre commenced in 1923, 
but some schemes were completed. The question 
has recently arisen as to the feasibility of exporting 
hydro-electric power to Denmark. 

An improvement was noted in 1923 in the import 
trade, which was greater than in an 3 ' 3 ’ear since 1920. 
This was due to decreased stocks and also to in¬ 
creased activity in some industries leading to a 
demand for raw materials. In general, imjjorts are 
obtained from those continental countries with 
depreciated currencies, Britain and America .being 
at a disadvantage in this respect. Textiles were 
obtained principally from Germany, but Britain 



Oot. 3,'W«'A / ': :‘0HEMlSTiit AND./JNOT 8tf5 


increased her trade. In the metal trade there is 
little business bet’ween this country and Norway. 
The cellulose and paper-makiniC! industries showed 
an improvement which resulted in restoration of the 
demand for heavy chemicals ; most of this trade was 
done with Oermany. 

In spite of great difficulties the posit ion of most 
industries improved in 1923. The pulp and pai)er 
industries did fairly well, c.xports of pulp and pa^jer 
totalling 913,389 tons. Output in the mining 
industries increased somewhat, 300,000 t. of iron 
ore and 400,000 t. of pyrites being exported. Molyb¬ 
denite production was recommenced at one mine 
with a view to export to Britain. Explosiv^es 
factories in addition to extending their home trade 
have found outlets in the Black Sea and South 
jlmerican markets. Some improvement was noted 
n the electrochemical and electrometallurgical in- 
■nstries, chiefly on account of British demands for 
carbide; the removal of restrictions on the im¬ 
portation of ferro-alloj-s into Germany was also 
of assistance. Exjjorts of aluminium were 12,778t. 
in 1923, practically double the 1922 figure, though 
the zinc industry had a bad year. 


Report on the Economic; and Indi'.striai. Con- 
nmoNS IN Lithuania, dated April, 1924. 
By H. H. Cassells, H.M. Consul, Kovno. 
Department of Overseas Tnwie. Pp. 28. H.M. 
Stationery Office. 1924. rtice Is. 

Although the political situation was disturlicd 
during the whole of 1923, the revenue showed a 
favourable balance, and foreign confidence in the 
country is indicated by loaiw from the United 
Kingdom and Sweden, not of money lint of manu¬ 
factured goorls. The situation has retaided iiuitis- 
rial developments in Lithuania, but most of the 
[nc-war companies and fiudories are in ojx'ration 
111 a reduced scale. About half the factories produce 
oodstulTa and beverages, tliis branch cmjiloying 
I'lOO workens in all. 'J'imbcr and pajx'r are partly 
iianufactured, but some finished paper is luadi'. 
Pile metal industries are lAuoh below pre-war stav dard 
uid textile manufacture is undeveloped. The count ry 
s c.sscutially agricultural, the chief products licing 
lereals and flax, of which considerable (puintitics 
ire exported. Plans are being made to dc\elo]i 
he other agricultural resources of the country, 
inch as dairy produce. 

During 1923 exports totalled 140,794,7(lt) lits 
tlie lit varied between 43 and 47 to the tt, again.st 

i ,892,^ lits in 1922, and imports 1.5ti,()27,(HK) 
s against 74,884,tiOO lits. Gf the imports in 1923 
stiles formed 31 per cent., foodstuffs 21) per cent, 
d machinery 14 per cent. Of the total, 81 per 
nt. was supplied by Germany, and only 0'3 jK'r 
nt. by Great Britain. The chief exports were 
uber and foodstuffs, of which Germanv took 
per cent, and Great Britain 27 per cent. Although 
he imports returned as from Great Britain arc so 
mall, in reality they were more oving to dealings 
hrough Germany, and there seems to lx> no reason 
my an increase should not take place, especially 
n textiles and coal. 


MARKET REPORT 

This Market Report is conipilod from special information 
received from the Manufacturers concerned. 

Vnl€88 otherwise stated tht ^prices quoted hclow cover fair 
quantities net and naked at sillers' works. 


GENERAL HEAVY CHEMICALS 
Acetic Acid, 40% tech. ., £23 lOs. per ton. 
Acid, Boric, Commercial— 

Cryst. £45 per ton. 

Powder.. .. .. £47perton. 


Acid Hydrochloric 


Acid Nitric 80® Tw. 


Acid Sulphuric .. 


Ammonia Alkali.. 


.. 38. Od.^—6s. per carboy d/d., 
according to purity, strength 
and locality. 

.. £21 lOs.—£27 per ton makers* 
works, according to district 
and quality. 

.. Average National prices f.o.r. 
makers’ works, with slight varia* 
ttons up and down owing to 
local considerations : 140® Tw., 
Crude Acid, ftSs. jwr ton. 168® 
Tw., Arsenical, £5 lOs. per ton. 
108° Tw., Non-arsenical, £6 16s. 
per ton. 

.. £6 168. per ton, f.o.r. Special 
terms for contracts. 


Bleaching Powder .. Spot £11 d/d.; Contract £10 d/d. 
4 ton lots. 


Bisulphite of Lime 
Borax, Commercial— 
Crystal.. 

Powder.. .. 


Calcium Chloride 
Copper Sulphate .. 
Methylated Spirit 64 o.p.— 


£7 per ton, packages extra. 

£25 per ton. 

£26 per ton. 

(Packed in 2-ewt. bags,' carriage 
paid any station in Great 
Britain.) 

£6 178. 6d. per ton d/d. 

£25 [lertou. 


Indiistiial .. .. 2s. 7il.- 2s. lid. per gallon, accord* 

ing to quaiitily. 

Mineralised .. ..3s. 8d. 4s. jmh* gallon, according 

to C|uantity. 

Nickel Sulphate .. ..7^38 i)or ton d/d. Normal busi- 

Nickel Ammon. Sulphate ) ness. 


Potash Oaustio .. 
Potass. Biohronmto 
Potass. Chlorate.. 
Salammoniao 
Salt Cake.. 

Soda Caustic, solid 


Soda Crystals 

Sod. Acetate 97/98% .. 
Sod. Bicarbonate 
Sod. Bichromate.. 

Sod. Bisulphite Powder 
60, 02%. 


£30—£33 per ton. 

6.^d. per lb. 

3d.—4d. per lb. 

£32 i>er ton d/d. 

£3 lOs. per ton d/d. 

Spot lots: delivered. £16 17b. 6d. to 
£19 78. 6d. per ton, according to 
strength. 20 h. less for contracts. 

£5 r»8.—£5 lO.s. per ton ex railway 
depots or ports. 

£24 per ton. 

£10 10a. pet ton, carr. paid. 

4Jd. per lb. 

£17—£18 per ton, according to 
quontity, f.o.b., l*cwt. iron 
drums included. 


Sod. Clilorate .3d. per lb. 

Sod. Nitrate refd. 96% .. £13 5a.—£13 10s. per ton ex 
Liverpool. Nominal. 

Sod. Sulphide cone. 60/65 About £14 lOs. per ton d/d. 

Sod. Sulphide cryst. ,, £9 per ton d/d. 

Sod Sulphite, Pea Cryst. £15 jicr ton f.o.r. London, 1-ewt, 
kegs included. 



m 




RUBBER CHEMICALS 
Antimony sulphide— 

Golden ., ,. 


—Is. 4d. per lb.« accordu)g to 
quality. 

Is. 3d.—Is. 6d. per lb., according 
to qtiolity. 

Arsenic, Sulphide, Yellow Is, lid. per lb. 

** £3 10s. to £0 ISs. per ton, accord* 

ing to quality. 

38. 9d.—4s. per lb., according to 
quantity. 

£30—£33 i>er ton, according to 
quantity. 

7d.---7^d. per lb. ex wharf. 
£00—£65 per ton, according to 
quantity, drums extra. 
Chromium Oxide, green.. Is. 3d. per lb. 

6d.—9|d. per lb. Demand very 
brisk. Prices likely to remain 
steady owing to firmness of 
raposeed oils. 

£4H ])or ton, barrels fri'c. 

7icl. per lb. 

£22 10s. per ton. 


Crimson 

.rsenic. 

Barytes 

.Cadmium Sulphide 

Carbon Bisulphide 

Carbon Black 
Carbon Tetrachloride 


Indiarubber Substitutes 
White and Dark 


I«amp Black 
Lead Hyposulphite 
Lithopone, 30 % .. 

Mineral Kubl^r “ Rub- 

£16 5s. per ton f.o.r. London. 

£10—£12 per ton, according to 
quality. 

£36—£57 per ton, according to 
quantity. 

4d. per lb., carlioys extra. 

2s. Cd. per lb. 

Vermilion, pale or deep .. 5s. Id. per lb. 

Zinn Sulphide .. .. 7jfd.—Is. Bd. per Ib., according to 

quality. 


pron .. , 

Sulphur .. 

Sulphur Procip. B.P. 

Sulphur Chloride 
Thiocarbanilido .. 


WOOD DISTILLATION PRODUCTS 


Acetate of Lime— 
Brown .. 

Grey .. 
liquor .. 

Charcoal .. 

Iron Liquor 

Bed Liquor 
Wood Creosote .. 
Wood Naphtha— 
Mi.soiblo 
Solvent 
Wood Tar 

Brown Sugar of Loa^^ 


£12 per t<}n. 

£1G per ton. 

9d. per gall, 32® Tw, 

£7 158,—£0 .3e. }>er ton, accoixiing 
to giade and locality. 

Is. 7d. per gall. 32® Tw. 
la. 2d. „ „24®Tvv. 

lOd.—Is, ptirgall. 14/16° Tw. 

2.S. 9d. per gall. I'nreflncd. 

4s. lOd. per gall. 60% O.P. 

.5s, .'Id. per gall. 40% O.P. 

£4 5a. ]>er ton. 

£43 per ton. 


Acid Carbolic- 
Crystals 
Crude 60\s 

Acid Cresylic, 97/99 

Pale 95% 

Dark 

Anthracene Paste 40 %... 
Anthracene Oil— 

Strainqd 
Unst^^ud 
^BenjsoW^- 

65*8 

Motor 

■W: r 


TAR PRODUCTS 


6jd. per Ib* Quiet. 

Is. 7d.—Is. lld. per gall, accord¬ 
ing to district. 

2s.—2s. Id. per gall. Demand 
fair. 

Is. 9d,—2s, Id. per gall. Not uuioh 
enquiry. 

Is. 9l4.—2s. Id. per gall. Quiet. 

,4dv j^r unit per cwt. Nominal 
price. No business. 


74d.—9d. per gall. Quiet. , 

6id.—7id. per gall, 

7Jd.- 9d. per gall, ex works in 
tank wagons. 

Is. I pJ.—l.s. 3d. per gall, ex works 
in tank wagoi^* . - 


■iirotrsn^.j 

^ Benzole— 

Pure 

Toluole--^90 % 

Pure 

Xylol coml. 

pure 
Creosote— 

Cresylic 20/24‘ 

- Middle Oil 
Heavy Oil 
Standard St>ocification 
Naphtha— 

Solvent 00/160 




Is. 8|d.—Is. "Td. per gall. 
works in tank wagons. 

Is. 6d.—Is. 5|d. per gall. Small 
dsmond. 

is. 8d.—2s. per gall. Small 
doinand. 

28. 3d. per gall. 

3s. 3d. per gall. 

Sjd. per gall. Better demand. 

5d.—Ojd. per gall., according to 
> quality and. district. Market 
quiet. 
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lid.—Is, 2d. per gall., according 
to district. 

Solv'ent 90/100 ..lld.—Is., per gall. Not much 

demand. 

Naphthalene Crude— 

Market dull. Not xnucli export inquiry. Cheaper in 
York^iiro than Lancashire. 

Drained Creosote Salta £4—£6. Quie^t. 

Wliizzed or hot pressed £7—£9 per ton. 

Naphthalene— 

£12-^£10 per ton, according to 


Crystals and Flaked 
district. 

Pitch, modiuin soft , 
Pyridine—90/160 
• Heavy .. 


40e.—50a, jior ton f.a.8. 

19«. por gall. Steady demand. 
128. per gall. Market dull. 


INTERMEDIATES AND DYES ' 

Improvement in dyestuffs business maintained biit orders 
are still only for sinull quantities. Consumers stocks prob*. 
ably very low. 

In tho following list of Intormediatoa doUvorod prices 
include packages except whore otherwise stated. 

Acetic Anhydi’ido 95% .. is. 7d. per, lb. 

AoidH. .. .. ..3s. lld. per lb. 100% basis d/d» 

Acid Naphthionic .. 28. 2d. per lb. 100% basis d/d. 

Acid Neville and Winther 5s. 8d. perlb. 100%ba8isd/d. 

Acid ^licylic, tech. .. Is. Id. perlb. Improveddomaud. 

Acid Sulphanilio .. Did. per lb. 100% basis d/d. 

AI\uniniuiaChlorido,anhyd.ls. per lb. d/d. 

Aniline Oil .. .. 8d. per lb, naked at wtirlta. 

Aniline Salts .. .. 8Jd. per lb., naked at works. 

Antimony Pontachlorido Is. per lb. d/d. 


Benzidine Baso 
Benzyl Chloride 95% 
p-Clilorphonol 
P'Chloranilino 
o-Cresoi 19/31® C. 
m-Creeol 98/100% 

p-Cresol 32/34® C. 

Dichloraiiiline ,. 
Dichloraniline S. Acid 
p-Dichlorbonzol .. 
Diethylaniline 

Dimethylauiline ., 
Dinitroberizene .. 
Dinitrocblorbcnzol 


48. per lb. 100% basis d/d. 

. Is. Id. per Ib. 

. 4s. 3d. per lb. d/d. 

. 38. por lb. 100%bMis. 

. 4|d. per lb. Rather quiet. 

. 2s. Id.— 2b. 3d. per lb. Demand 
moderate- 

. 2s. Id.—2g. 3d. por lb. Demand 
moderate. 

. 3s. per lb. 

. 2s. 6d. per lb. 100% basis. 

. £85 per ton. 

. 4s. 6d. per lb. d/d., packages 
extra, returnable. 

. 28. 3d. per lb. d/d. Drums extra. 
. 9d.—lOd. per lb. naked at works. 

. £84 lOs, por ton d/d. 

Dinitrotolueno—48/60® C. 8d.—9d. per lb. naked at works. 

66/08® C. Is. 2d. per lb. naked at works. 


Diphonyloniine 

Monot^hlorbenzol. 

^Naphthol 

a Naphthylamine 

/ffNaphthylamine 

m-Nitranilino 

p'Nitnuiiilme 


2s. lOd. porlb. d/d. 

. £03 per ton. ' 

. Is. porlj}. d/d. 

. Is. 4d. per lb. ^/d. 

. 4s. per lb. d/d. 

. 4s. 3d. per lb. d/d. 

. 28, 3d. per lb. d/d. ' ’ 







, .. . .^mmasmY ato rrousTRy 


Mitronaphthi^aie r. 
p-Nitrophenol ( . . 
p-Nitro-o-amldo-phenol 
m-Phenj’lene Diamina 
p.Phenylona Diamina 
B. salt .. .. 

Sodiutn Naphthionate 
o.Tolaidme .. 

pToluidins ,. ;A 

m-Tplnylcne Diamine 


28. I Id. lb.'* 100% basis d/d. 
lOJd. per lb. d/d. 

Is. 0 ( 1 . per Ib. 100 % basis d/d. 
4s. 6 d. per lb. 100% basis. 

Ss. Ud. per !b. d/d. 
lOs. 2d. per lb. 100% basis d/d. 
28 . 6 d. per lb. 100 % basis d/d. 
28. 3d. per lb. 100% basis d/<l. 
0 ^. per lb. 

3(1,—4s. 2d. per lb. naked afc 
works. 

48. per lb. d/d. 


PHARMACEUTICAL AND PHOTOORAPHIC 
CHEMICALS 

Acid, Acetic 80% B.R. ,. £47 per ton. Firmer. 

,30. Id,—38, 3d. per lb., according 
to quantity. 

38. per lb. 

Cryst. £61 iwr ton, Powder £55 
per ton. Carriage paid any 
station in Groat Britain. 

19s.—21s. per lb. 

Is, 3^d.—-la. 4|d. per lb., less a% 
for ton Jots. Market very weak. 
3s. per lb. for pure crystal. 

Os. 9d. per lb. Resublimed quality 
8 s. per lb.\' Market firni. 
la. ScL—Is. 8 ( 1 . per lb., according 
to quantity. 

2a. lOd. per IJj. Market quiet. 

Is. l^d, por'lb. less 5%. 

9s. per lb. d/d. 

23 . Id.—^*28. 3d. per lb. for 
quantity. Demand slow. 

13s. 3d. per !b. Neglected, stocks 

low. 

38. 3d.—3a. 6 d, per lb. according 
to quantity. 

£37 per ton. 

128. Gd. per oz. for English make. 
I 6 s.—158. Sd.perlb. Quiet market* 
58. 3d. per lb. Small inquiry. 

10 s. Od.— 128 . 6 d. per lb. 
108.3d.—12s. 3d. „ 

Os.--I Is. ,, 

8 s. 8 d.—lOs. 8 d. „ 

Crystal £29, Powder £30 per ton. 
Carriage paid any station in 
Great Britain. 

Market firm. 

Is. Od.^—Is. Ikl. per lb, ^ Accord- 
Is. 4cl.—Is. 7(1. i)er Ib. ^ ing to 
Is. 5d.-'-ls. 8 d. jXT ib. ) (piantity. 
Is. 7d.—2fl. per ib., according to 
quantity. Fair dcminnd and 
sUjady market. 

48.-48. 3d. ijor lb. Market 
easier after recent lirmnc^ss. 

2 $. per Ib.for cwt. lots. V^ory steady. 
Ca. 6 d. per lb. tittle demand. 

£49 per ton. 

Fair business passing. 


Acid, Acetyl SoUcylio 

Acid, Benzoic B.P. 
Acid Boric B.P. .. 


Acid, Camphoric.. 

Acid, Citric .. 

Acid, Gallic .. 
Acid, Pyrogallic, Cryst. 

Acid, Salicylic 

Acid, Tannic B.P. 

Acid, Tartaric 
Amidol .. .. 

Acetanilide 

Amidopyrin 

Ammon. Benzoate 

Ammon. Carbonate B.P 
Atropine Sulphate 
Borbitone.. 
Bonzouaphthol .. 
Bismuth Carl)onate 
„ Citrate.. 

„ Salicylate 
Subnitrate 
Borax B.P. . 


Bromides .. 
Ammonium 
Potassium 
Sodium 

Calcium Lactate 


Chloral Hydrate 


Chloroform ,, 

Creosote Carbonate 
Formaldehyde 
Glycerophosphates— 

Calcium, soluble and 
citrate free ♦. 

Glycorophosphatoa—^ 

Iron 

Magnesium 
Potftsaiurh, 60% 

Sodium, 50% 

Guaiacol Carbonate 
lloxaniine 
Homatropine Hydrobro- 30s. per oz. 
mide 


7s. per lb* 

8 s. 9<L iwr lb. 

9s. per lb. 

3s. Cd. per lb. 

28. Od. 

lOs. 6 d,r~-ll^. 3 d, per lb. 
38. ld.«—3s. 3d. per Ib. 


Hypophosphite^ 

Calcium 

Potassium 

Sodium 

Iron. Ammon. Citrate 
B.P. 

Maghesium Carbonate— 
Light Commercial ;. 
Magdoaium Oxide— 

Light Oommercial 
Heavy Commercial .. 
Heavy Pure .. 

Menthol— 

A.B.R. recryst, B.P. .. 
Sjmthetic 

Mercurials .. 

Bed oxide 

Corrosive shblimale .. 
White preeipV.. 
Calomel .. 

Methyl Salicylate 
Methyl Sulphonal 
Metol .. ,, .. 

Puruformaldobydo 


Prtialdehydtj 

Plicnocctiii 
Wicnuzono 
Phcnolpbthaleiii .. 
l^otaaS. Bitnrtrate—• 
99/100% (Cre-oin of 
Tartar) 

Potass. Citrate .. 

Potass. Iodide 
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3.8. 6(1. per lb., for 28-lb. lot«, 

4h. Id. per lb. 

4s. ,, 

2s. 1(1.—2.S, 5d. per lb. 

£30 p(fr ton net. 

£76 per ton, loss 2]^%. 

£25 per ton, leas 2 J%. 

2s.—28. 3d, per lb., according to 
quantity. Steady market. 

53s, Od. j>er lb. Cheapiu-. 

209.—36s. per lb., according tc 
quantity. Kiiglish make. 
Market very quiet. 

5s. 3d.—.50. 4d. per lb. 

3s. Od.—38. 7d. „ 

48. 7d.—48. 8 d, ,, 

38,11(1.-48. 

Is. Hid.- 2 s per lb. 

20 s. per lb. 

11s. per lb. Britisli make, 

2«. OAd.per lb. for cwt . lots. Not 
very active. 

Is. 0 ( 1 . p(>>r lb. in free bottles and 
coKes. 

5ft. 9d. per lb. k 

7s. 2d. per Ib. 

.5ft. Od.—Os. 


per ib. 


PotasSs. Motabisulpiiiio .. 

Potass. Permanganiito .. 
Quinine Sulphate 

Saccharin 

Salol 

Silver Protcinato.. ’ .. 

Sod. Benzoate, B.P. 

Sod. Citrate, B.P.C., 1923 

Sod. Hyposulphite— 
Photographic ,. 


Sod. IMetabisulpInto ery.st. 
Sod, Nitroprusside 

Sod. Potass. Tartrate 
(Rochelle Salt) 

Sod. Salicylato .. 


Sod. Sulphide— 

Pure rocryst. .. 

Sod. Sulphite, anhydrous 


■Hydr^inp hydfoclUM . ^ ^glish ma^pfiered, 130s. per oz. 


Sulphonal,. 
Thymol ,, 


880 . p(*r cwt., less 2 |% for tot 
lots. 

Is. lOd.— 28 . 2 d. per lb. 

16s. 8d.--178. 6 d. fwr lb., accord¬ 
ing to quantity. Stoacly mar- 

■ ket. 

71d. per II)., 1-cwt. koga included. 
F.o.r. London. 

7id. per lb. *• 

2fl. ,3(1.--2s. 4d.pcr oz., in 100 oz 
tin. 0 . Steady market. 

63s. per lb., in 60-lb. lots. 

•Is. (>d.— 48. per Ib. 

Os. 6d. per lb. 

2.S. 6d. i>er lb. 

l.s. lid.- 2s. 2d. per Ib., nccorduig 
to quantity. 

£13—£16 |)or ton, according to 
qtjuniity, d/d. conftigiwH^’a sta¬ 
tion in l-c\vt, kegs. 

378. Od.—COa. |M?r cwt. nett cosh, 
acciording to quantity. 

16s. j-kcr lb. 

75s.—82s. Gd. per cwt., according 
to (piantity. Quiet market. 

Market rather easier. Powder 
28. Id.—2s. 3d. per lb. Crystal 
at 2s. 3d.—2s. 5d. per lb. 
Flako 2s. Od, per lb. 

lOd.— Is. 2d. j>er lb. 

£27 lOs.—£28 lOs. per ton, accords 
ing to quantity, 1 -cwt. kegs 
included. In largo casks £1 
per ton less. 

16a. por lb. Eatiier. 

17s. Gd. por lb. Vary acatco 
'indeed. 
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CHEMISTRY ANb Ii?D0STRY 


Si 10S4 . 


PERFUMERY CHEMICALS 

123. 6d. per Ib. 


Acetophenone 

Aubepino.I 5 g, 3 ^. 

Amyl Acetate .. .. 6 d. 

Amyl Butyrtile .. .. 63 . fid. 

Amyl Salicyluto .. .. 3 h. 3d. 

Anethol (M.P. 21/22'’C.) 4 h. fid. 

Benzyl Acetate from CIilo* 
rine-froe Benzyl Alcohol 2s, fid. 
Benzyl Alcohol free from 


Deuroi 


Chloriao 

. . 2s. 9d. 

Benzaklehydo free from 

Clilorine 

. . .33. 6d. 

Benzyl Bonzoate.. 

.. 3.S. Otl. 

Cinnamic Aklehydo**" 


Natural.. 

. 18s. Od, 

Coiimarin 

. 19s. Od. 

Citronollol 

. 17s. 

Citral 

. 8s. 

Ethyl Cinnamate 

. 12a. 6d. 

Ethyl I'htliHlttte .. 

. 3.S. 3d. 

Eiigouol .. 

. IPs. 

Geraniol (Valmarosa) 

. 33s. 

Goroniol .. 

. lls. 18.S. 

Holiotropino 

. 6s. 9d. 

Iso Eugenul 

. I.5.S. 9d. 

Llnalol ox Bois de Hose 

. 26s. 

Lihalyl Acotato .. 

. 26s. 

Methyl Anthranilato 

. Os. (Id. 

Methyl Benzoate.. 

. 6s. 

Musk Ainbrctti* .. 

. ,5(l.s. 

Musk Xylol 

. ].3a. (id. 

Nerolin 

. 4s. 9d. 

Phenyl Ethyl Aoetato 

, 1.5a. 

Phenyl Ethyl Alcohol . 

16s. 

Rhodinol .. 

. 60a. 

Safrol 

la. lOd. 

Terpincol .. 

2o. 4d. 

Vanillin ., 

268. per lb. 


,, 0li(xiix‘r. 

Ohoaper. 
fi<L per lb. 


J)oan*r 

Choni)er, 


Oil, 


Almond 
S.P.A. 
Anise Oil 
Borgomot Oil 


ESSENTIAL OILS 

h’oreign 

.. 15s. 6 d. per lb. 
.. .. 2 s. fid. per lb. 

.. 17s. (kl. fwr lb. 


Bourbon Geranium Oil .. 30s. Od. per lb. 


Ocunphor Oil 
Oanangu Oil .Java 
Cinnamon Oil, Leaf 
Cassia Oil, 80/85% 
Citronolla Oil-*- 
•liiva 85/90% .. 
Ceylon 
Clove Oil .. 

Euealyptus Oil 70/75%. 
Lavender Oil— 

French 38/40% Esters 
Lemon Oil 
Leniongrass Oil .. 
Orange Oil, S\V(?tt 
Otito of Roso^Oil— 
Bulgarian 
Anatolian 
Palma Rosa Oil . . 
Pepjx>rinint Oil— 
English 
Wayne County 
JajMiiioso 
Petitgrain Oil 
Sandal Wood Oil— 
Mysore .. ,. 

Austrfdian 


C5s. per cwt. 

. lOs. per Ib. Ohcaj)er. 
. 6 |d. per oz. 

. 10 s. per lb. 

. 58. fid. per lb. 

. .Is. 7d. per lb. 

, 7fl. fid. por lb. 

2s. fid. p<>r Ib. 

278. 6 d. per lb. 

38. per lb. 

4s. fid. jM‘r Ib. 

• 11 s. per lb. 

40s. per oz. Oearor. 
18.S. por oz. 

10 s. fid. per lb. 

fi5s. per III. 

JlOs. ])er Ib. 

17s. .‘1<1. p<T Iv. 
fis. 3d. por lb. 

268. 7d. per lb. 

21 s. per lb. 


PATENT LIST 


.£!!*..?**** of Applicatloni tor Patent* 

loa© of aoDllcationfl. and Iti t,h« kaso nf 


Filters etc. 21,947. 


Filleringapparutus. 


20 . 

for 


rdtering dust 
Sept. 20. (Dutch 


^ Complete ^iwciacatlons a 

In wliloh tlio accentanoo to announced. Cone 

I.—Application. 

Inviii, (iiij .Jolmsoii and f'o., i.td. 

21,948. Sapt. 17. 

Lnmsclon, I’nddie, luirl I’irtjriglit Co. 

21,872. Sept. 16. 

Min'ka. Lubrii'inita. 22,2110. Scjit 
Nisbot and 'I’lioiiiHon. Apparatua 
laden gases. 22,011. Sept. 18. 

lloos. Centrifugal separators. 22,203 
Kast Indies, 20.9.23.) 

Sedbery. Orinding-mills. 22,073. Sept, 18. 

—Complete Specifications Accepted 
6579 (1923). ' Coppeo and Co., and Kavaii, Rotai' 
fiirnaeea. (206,10,>.) ' 

14,864 (1923). Burt, Bolton and Haywood, Ltd., and' 
Cliina. Vrodueing disruptive forces in films of liquid or 
su.s|)ensionH. (221,.548.) 

17,014 (1923). Nafilyan. Drying or removing the liquid 
from solutions or snspi-insions of substanee.s in liouids 
(22I..598.) ^ '■ 

22.75.1 (1923). .Ailsop and Sibsoii. Drving-inae)iines. 
(221,641.) 

.5971 (1924). Hertcnbein, Kutary fillers. (212.007.) 

6968 (1924). Jmray {Internal iunal Combustion Kngineer- 
ing Corporation). J'nlvorising mills. (221,743.) 

8888 (1924). ScboHcld, Tinslev, and Gall. Oplic^al iiyro- 
meters. (221.751.) . '■ 

10,815 (1924). Baglin. Conlhnions eentrifngal dryers 
(221,7(K>.) 

II.—Applications 

Cuylots. Melliod for removing water from iieaf cte 
2 I;7.54. Sept. 15. 1 • 

Gemsecke, and Motallhank n. Metallurgisehe ties. 21.944. 
Se.c XII. 

Kopixira Co. 1‘mifiealion of fool ga.s. 21,739. .Sent 15 
(U.S., 7.8,24.) ' ■ 

X'isbet and Tliomson. 22.011. XVe J, 

Parker. Distillation of coal etc, 21,910. Sept. 

Blioinisehe Aletallwaaren n, Alasehinenfabrik, 

Sept. 19. 

Bnde. Production of water-gas from fuel etc 
Sopf. 15. 

II. —Complete Specifications .Accepted 

8717 (192.3). Strafford and Pick. Manufacture of car¬ 
bonised fuel. (221,526.) 

9779 (1923). Thermal Industrial and tihemieal (T.I.C.) 
Research Co., Ltd., and Bider. Sec Ilf. 

lo,.129 (192.1). Mehimid. Crackittg or tleyomposition of 
rnalerials enntaining or yielding hydroenrbons. (221,559.) 

19,974 (1923). Humphreys and Glasgow, Ltd. Alanu- 
faeture of earbnrelted water-gas. (221.(>22.) 

27,348 (1923). Queneau. fietorts for carbonising soli>l 
fuels. (221.679.) 

29,084 (1023). >Still and Petseli. Coke ovens. (221,697.) 

III. —Application 

Preiss. 22,132. Sue Xl.X. 

III. —Complete Specification Accepted 

Thermal Indnatrial and Chemical ('T.T.C.) Roseareh Co., 
Ltd., and Rider. Dehydration and distillation of tars or 
oils. (22L.528.) 

IV. —Applications 

British Dyestuffs CorjHn'ation, l.t.d., Fyfe, and Perkin. 
Munnfuctnre of anthraqiiinone dyestuffs. 21,983, Sept. 17. 

British Dyestuffs Cori)oration, Ltd., Badililoy, Hill, ami 
Riley. Manufacture of hko colouring-matters. 21,984. 
Sopt. 17. 
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Briti»h SyiUhotics, Ltd., and Higgiiis. ^anufttcliini of 
tizo dyestuffs ©to. 2L8fi2. Sept. J«. 

Dehii (Budd Manufaoturing Co.). Treating motals. 

21,785. Sept. 15. 

Farbvri rko vonn. Meistor, Lu(dus, iind Briining. Maiui. 
fotHiU’eoi vrtt-dyestuffscontuining sulphur. 21,758. Sept. 15, 
(Gor., 19.9.23.) 

Karbwerko vorin. Meiator, Lucius, and HriuiitJg. Mnmi* 
facluro f>f oondonsation ]>r(>du<!tH of the antliraquinono 
series, 21,870. Sopt. 16. (Or., 18,9.23.) 

IV. —Complete Specification Accepted 

23,349 (1923). Johnson (Badiacho Anilin und Soda 
Fabrik). Manufacture of halogcnntod vat'colouring niatlers. 
(221,643.) 

V. —Applications 

Bayloy. Manufacture' of viscose thr«*a<lH etc. 21,959. 
St'pt. 17. 

British Celanose, Ltd., and Ellis. Tn'atincnt of cellulose 
acetate. 22,153. St>pt. 19. 

Courtaiilds, Ltd., Glover, and Weyonlx'rgh. Produ<ttior> 
t)f celluloKe compounds. 21,753. Sept. 1.5. 

(’ourtttulcls. Ltd., Ganlner, »\nd Napper. Mamifacture of 
viscose threads etc. 21,958, 21,959. Sept. 17. 

Dnxiper. Manufacture of viscose silk etc. 21,19*6. 
tSc|it. 17. 

Soc. La O'llophone. Manufacture of ocllulow films. 
22,168. Sept. 19. (Fr., 23.11.23.) 

V. —CompUfe Specification Accepted 

23,678 (192.3). Spijkor. Treating ffhn>s of fibrous 
products. (221,645.) 

VI. —Applications 

Bach. Apparatus for <lyoing etc. hanks of yarn etc. 
22.235. Sept. 20. 

British Gyestuffs Corporation, Lid., and Mndford. Dyeing 
fabrics containing ncolyl silk. 22,163. S<*pt. 19. 

Park. Pruofing'Composition. 21,894. Sopt. 16. 

Thies. Dyeiug-apparatits. 22,072. S(>pt. 18. 

VI. —Complete Specification Accepted 

; 2084 (1924). Schumachor. Dyeing of cops. (210,765.) 

VII. —Applications 

I Harris. Treatment of alkali solutions containing tin. 
[22.054. Sept. 18. 

; Hams. Treatinciit of alkali luiuors. 22,238. S.>pt. 20. 

Kennedv and Lloyd. M«.4hod of making arsciucal salt'*. 
21.764. Sept. 15. 

Llcwellyjj. S|)once, and Spence and Sons. Trealmcnl of 
aluruinou.s .materials. 22,018. Sopt. 18. 

S,\mthefic Ammonia and Nitrates, Ltd. Svnllietic am¬ 
monia iirocess. 22,091. Sept. 19. (U.S.. 19.}>.23.) 

Vill.—Application 

British Oil PruductH Co., Ltd., Fulton, and Hutton. Treat- 
nient <'te. of enamoU etc. 21,820, 21,821, Sept. 16. 

VIM.—Complete Specification Accepted 

12,2.37 (192.3). Dannor. Kegulation of temporalure <‘on- 
ditions in molten glass. (221,633.) 

IX.—Applications 

Agjtboto Millboard Co. Wood substitute. 21,750. S<'pt. 1.5. 
(U.S., 21.2.24.) 

Martin. Manufacture of iron cement. 21,853. S»'pt. 16. 
(Fr., 17.9.2.3.) 

IX. —Complete Speclllcatlons Accepted 

17,266 (1923). Berkeley and St-enhou«'. JVeserving tiin- 
Ut and leather. (221,699.) 

2269 (1924). Angclis, do. Heat-insulating material. 
(210,459.) 

6857 (1924). Wikkulu. Porous concrete. (221,742.) 

X. —Applications 

Biiekle. Powder for welding stool and restoruig burnt 
steel bai-s etc. 22,232. Sept. 20. 

Hendrick. Alloying ferrous metal surfaces. 22,023. 
Sept. 18. 


Marka (Oiia<hi British Syndicate. Ltd.), Metal-coating 
compositions. 22,184. Sept. 19. 

Marks (Morco Nonistrom \'alve Co.). Alloys. 22,250. 
Sept. 20. 

Tafel. Process of treating ingot »ron. 22.649. Sept. 18. 
Wliet. Prodtiction of tin from nllrvy^ eonlaining iroHr 
21,756. Sopt. 15. (Gor., 22.1.24.) 

X. -Complete Specifications Accepted 

9892(1923). MathesiuH. Protiuction <6 titanium stet'l.. 
(221,529.) 

17,043 (1924). MVstern Electric Co,. Ll)|. (Wistorn Elec¬ 
tric Co., Inc.). Metallic compositions. (221.779.) 

XI. —Application 

Maiwlialko. Primary battenes. 22,18t>. 8e[4. 19, 

XI—Complete Specifications Accepted 

13,116 (1923). Hadiloii und Harnett. Aoeimiulator grids- 
or plates. (221,539.) 

13,118(192.3). Haddon, Burnett, and Fnllilove. Aceiiniu- 
lator plates. (221,.541.) 

21,269 (1923). Sliiolds. Inereiiaing the life of graphite or 
carbon electrodes. (221,634.) 

XU. --Application 

GensecUe, ami Metullbajik u. MctallurgGi he (;es. Propes.s 
of purifying oils etc. 21,944. Sej>t. 17. 

Xlll.-- Application 

Marks (Canada British .Syndicate, Ltd.). 22,184. SVe X. 

Xlll. - Complete Specification Accepted 

15.133 (1923). Johnson (Diamond ,State Fibre Co.). 
Mauufaciint; of sjmtlietie gum. (221,.533.) 

XV. —Applications 

Hcndiv.en arul Ehrenreieh. Process for tanning (ish skina- 
etc. 22.II6». Sept. 19. 

Bcrgmann and Imnanalorfer. Process of reni(*ving hair 
from hides. 21.848. Sept, 16. (Ger- 19.9.23.) 

XV.—Complete Specifications Accepted 

17,2t;6 (1923). Berkeley and Slenlious.'. IX. 

3(t,378 (1923). Piinsky. Preparation of gelatin. (221,702.)' 

XVIII.—Complete Specification Accepted 

16,781 (1923). Ling and Xanji. Augmenting tlie yield 
of alcohol in tlie fennentution of amylaceous mashe.s, (221,592.)“ 
XIX.—Applications 

Men/.. Separation of seale )iro«.lueerrt from water. 22,14.3. 
Sept. 19. 

Foaseyer. Clarifying sludge ele, 22,133. Sept. 19. 

P?'<Mss. Method of removing pJa-uol etc, from waste 
waters etc, 22,132. Sept. 19. 

XIX. - Complete Specification Accepted 

32,627 (I923f. Tmrav (Soe. of Cheniieal Industry in Basle).. 
SVf XX. 

XX. —Applications 

AusterMeil. Production (d terp('ne alcohols. 22,105.. 
Sept. 19. (Ger.. 19.9.23.) 

Bin/. Method of pnahu ing organic eompomids. 22,178_ 
Sept. 19. 

Itirzcl. Proces.s of preparing iMm/.yl ri'Son inol. 22,090^ 
Sept. 19. (U.S.. 19.9.23.) 

Naugatuck Clunuical Co. Manufaetim' of styrol etc. 
21,751 and 21,755. Sein.l4and 15, (I-.S., 7.5.24and 24.4.24.). 

XX..Complete Specifications Accepted 

15.427 (1923). MucEwen. Manufacture of arsenical thoru- 
) )eul ic prt>paralions. (221.505.) 

19.981 (1923). Illieitnselu' Kamph^r Fttbrik Ges. Pro¬ 
duction of {tromutic sulphonic acids. (202,975.) 

32,627 (1923). linray (S<w. of Chomical Industry in Basle). 
Manufacture of the phosphorus-eontuining nuclear substanct' 
of milk casein. (221,716.) 

XXL—Application 

Joa-Po Farlamphoto Gos. Multiplex colour photography^ 
21,829. St-pt. 16. (Switz., 13.2.24.) 
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GENERAL ^NOTES • 

Offlcal Trade Intelligence 

Thcr Denartinent of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, 
S.W. 1) has received the following entpiiries for 
British goods. British firms may obtain further 
information by applying to the Department and 
quoting the specific rcdcrenco numl)er/llyier*'.• 
.Pharmaceutical chemicals, (338). Argentina : Paper, 
(B.X./1243). Belgium : Pa|)er, (326); ironmongery, 
(327); medical and pharmaceutical supplies, (328). 
Brazil-: Chemical [irodncfs, (344). BrUish India : 
Photographic goods, (318); metal sheets, (The 
Pirector-Ocncral, India Store Departinent, Branch 
No. 10, Belvedere Road, Lambeth, London, ,S,E. 1); 
8 t<d material (The Directors of the Madras and 
Southern Mahratta Railway Co., Ltd., 25, Bucking¬ 
ham Palace Road, London, S.W. 1). Canada: 
Hardware, cutlery, oils, perfumes, .soaps, (319), 
Chile : Paper, cement, hardware, (347). Bgi/pt : 
Iron, centrifugal pumps, lead, leather, rubber, brass, 
copper, (337); iron, (.\.X.T331). France: Tin- 
phite, (329). Latvia : Rubber, (333). Netherlands : 
Metal, /-ine plates, caustic soda, bora.v, naphthaletie, 
'yellow ochre, soa]), (C.X,/1181). New Zealand: 
Iron, (323). I'ern : Paints, enamel.s, (349). Poland : 
Leather, (334). South Africa : (tast iron, (A.X.1312). 
Spain: Hardware, (335). Switzerland: Petrol, oil, 
attificial fertilisers, (336). Uruguay: Oils, (B.X./ 
1249). 

The Production oi Soda in the Union of South Africa 
There is only one notable occurrence of soda in 
the Union, namely, that at the Pretoria saltpan. 
This pan is a crater-like dei)re.s,sion some 2(Kf feet 
below the surrounding country, and about 28 acres 
in extent. 'The bed of the pan, from which in the 
dry season all the liquid evaporates, consists of a 
black mud containing ma.s.ses of trona, or solid crude 
carbonate of soda. 'I'he mud, which has been proved 
by boreholes to be at least 200 feet deep, has the 
following analy sis ; Moisture at 120“ C., 50 per 
cent, ; Na/Xl^, 16 per cent. ; NaCI, 15 \yr cent. ; 
CaCOj, 3 per cent. ; insoluble matter, 12 per cent., 
and organic matter, 4 per cent. Recent geological 
work lias proved the jian to be an explosion crater, 
similar to those which have formed the diamond 
pipes, and of post-Karoo age. The pan contains 
three valuable ingredients : (a) Saline mud, described 
above ; (5) layers of trona or crystallised carbonate 
of soda ; (c) saline liquor, containing approximately 
10 per cent, soda and 15 per cent, common salt. 
Ill 1912 the South African Alkali Co. started to 
work these deposits at first winning oidy the trona, 
as that gave the grcate.st immediate profit, some 
21,0(K> tons being produced. The trona at the surface 
then gave out, and the company' turned its attention 
tothc mud, It was, hovv'ever, found impossible to 
treat the mud, as the liquor obtained by leaching 
will not filter, neither will the impurities settle in a 
reasonable time. In 1919 the original company 
failed, but fresh capital has been introduced and, 
under entirely new control, the erection of a plant,' 
designadflto produce 8 tons of soda and 16 tons of 
salt jW^day, has been completed, and it is hojicd 


will comiSeniie work ’hlmcftt ImifiMiatelyC' ^ 
plant is the outcome of prolonged exTCriinent and 
shows promise of success.—(S.A.J.I., Jidy, 1924.) 

Nates oh Plants and Products 

Chemical Stoneware includes a great variety of 
products, and as the requirements of users are so 
diversified, manufacturers usually only stock material 
that is standardised, such as acid-proof bricks, 
packing, pipes and fittings. Tims, OVet 80 per cent, 
of thb chemical stoneware of Maurice A,'Knight, (if 
Akron, Ohio, is made to order from customer’s 
specifications. This firm; claims that stoneware made 
to order is not more expensive than products kept, 
in stock, liecauso each piece', whether for stock or to 
order, is handleii and made individually. The 
catalogue issued by Messrs. Knight gives a good deal 
of information on the uses and limitations otchcmical 
stoneware, as well as plans and scale drawings of 
towers and parts of chemical stoneware suitable for 
absorption, condensation, (hying and neutralisation. 
Material for the construction of ■ towers, tanks, 
digesters and floors is described, and other subjects 
such as apparatus for elevating liquids, receivers, 
jars, jugs, acid-proof cement, kettles, generators and 
general chemical stoneware are also (iealt with. The 
catalogue contains much information of value to the 
user of stoneware. 

Sulphate of Ammonia is a jiroduct which must 
poss(»ss two imiwrtarit qualities in addition to stan¬ 
dard composition ; it must lie both dry and neutral. 
The plant required to make the highest grade of 
.sulphate of ammonia is described in a pamphlet issued 
by W. C. Holmes and Co., Ltd., Huddersfield, a 
firm which has had a long and wide'exp(;ricnce in 
supplying such plants Uj gasworks and by-products 
works. Two processes are discussed, the Adam 
process, used at the Beckton Works of the Oa.s Light 
and Coke Co., and the Talk o’ th’ Hill process, 
installed at ’Talke, by the colliery firm of that name. 
Both processes are designed to ensure a regular output 
of the highest-grade of ammonium sulijhate without 
undue complication and at the lowest cost. For the 
working of the processes, the pamphlet will be found 
ail interesting guide, and Messi's. Holmes are prepared 
to submit designs to suit the requirements of existing 
plants. The same firm also supplies complete gas¬ 
making plant, horizontal rotary washcis, and plant 
for chemical works. 

Messrs. Jame.s Cordon and Co., Ltd., of Windsor 
House, Kingsway, London, have recently opened a 
branch office at 110, Waterloo Street, Cllasgow, under- 
the management of Mr. A. D. Burgess. This firm 
sp(K;iali.ses in instruments and appliances for boilcivs. 

HVsf’s (!a.s Improveineuls Co., Ltd., Manchester, 
has b(X‘n awarded one of the contracts for a new 
gasworks at Prague, Another contract was placed 
in France, and a third locally. 

PUBLICATION RECEIVED 

Quautativk Chemicac AxAtYsie or Inoeoanic and 
O nuANio .S'casTANCBs. By H. W. Schimpf, Ph.P-. 
M.D. Fourth edition, revised l)y A. .1. Cone. Pp 
ix. 201. London: Chapman and Hull, Ltd., 1921. 
Price 8s. 6d. 
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EDITORIAL 


R. WOODCOCK’S address as President of tlic 
iSoeiety of Chemical Industry di'ids with a 
topic which is familiar to us all, but needs 
|im])ressing on us so urgently that praetital result.s 
will follow. His topic is familiar but his manner 
of treating it is stamped with his own personality, 
and some of his arguments possess an originality 
which arrests our attention. Amongst other point.s 
ho deals with the de.siro inherent in many men to 
att nipt tasks for wliieh tliey are untrained and 
nften unfitted. An editor who has had no editorial 
training is eom|Kdled to blush when his temerity 
is iiidh^ated e%'en in the mild way Mr. Wooli-oek 
has chosen. Many men have op])ortunities provided 
hy hap))y chance of attemiiting some new vocation 
tir .some new addition to their existing oeeupatioiis. 
'J’lie novelty of it is its charm ; tile man who lias 
spent many hours a day for twenty years in drawing 
wills and conveyances does tliis work so easily that 
it loses its inlierent interest. Tlie. man who analyses 
he avy chemicals for a similar length of time is 
iihimiitely bored by it, thbiigh he may do .such work 
betl,ia' tlian ho can do anything else. The uii- 
aeciiatoined occupation which such men undertake 
heeomes an absorbing iritere.st heeause of its novelty 
and corre.s])oiiding dilllcully. Such men as we 
have been descriliing become cnthusia.stie alwait 
a new pursuit, and often delude themselves into 
thinking that their enthusiasm compensates for tack 
of experienee. If they are wise they know' that they 
will always be inferior, in a number of very iinjiortant 
re,sjK'ct8, to the thoroughly trained man. They 
can never attain to his judgment on vital Issues. 
If they are not wise they will, even tlien, do well 
to read Mr. Woolcock’s observations and preserve 
an outward show of becoming humility. We our¬ 
selves hover between these alternatives. The eheniist 
who is brought in contact with the industrialist 
wiill only in very exceptional cases become a good 
man of business. What ho can do is to attain an 
interest in the business problems and an under¬ 
standing of them even if the solution is beyond 
his power, The p man of busing conoecned in^ 


chemistry will as a rule never be a elieiuist, but he 
.should cultivate that aciiuaiiitanee wiih chemists 
ami eheiuLstry wliiidi will make him intere.sted in 
chemical diflieulties. Tt is not important that 
these men should know what the other man knows ; 
it is important that each should be interested in 
the work and knowledge of tlie other. 

» * * 

Mr. Woolcock also reminds us that the discoveries 
of tin; greatest importanee to industry were not 
iniuie in industrial roseareli but in work'undertaken 
for tlic extension of our knowledge. It seems to us 
that this fact is well wortli insisting ujion, and we 
are glad that our President lia.s meniioned it. 'I’ho 
greatest revpliitioiis in imlustry ami the most striking 
of new' manufactures arc due most of ,ill to tliose who 
liave ereated and developed the new sciences. We 
have only to consider how many men and women 
are emploj'ed in the maiiufacture ami use of tele- 
phone.s, motor-cars, gas engines, dye.stulTs, artificial 
silk and crystal sets to be eorivinced of tiiis. The 
researehc.s of Darwin, Mendel and Pasteur have been 
re.sponsilile for immense cliange.s in agrieulture and 
medioine. Our modern educational sy.stem is inade¬ 
quate, unless it provides opportunities for the ninety- 
and-nine to leant their .special stilijecte, and for the 
one to think and search and so enlarge, lumian know¬ 
ledge, The same methods do not suit both the 
niiiety-nine and tlie one. Tiitensive and rapid 
pouring of facta from the teacher on to and into 
tiie student is a sort of forcible feeding similar to the 
mechanical contrivances in use for increasing the 
weight and nutritive properties of the domestic 
fowl. It is adopted in many schools and universities 
in several countries. The leisurely and unsystematic 
procedure of our British older universities provides a 
suitable environment and a fertile soil for the culture 
of our future Faradays, Leibigs and Lavoisiers. 
Even the ninety-and-nine are the bettor if they 
have time in which to think, percliance to dream. 
The more ori^ial the teacher, the more original the 
student. A system gf education which aims at 
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giving the largest amount of knowledge in the 
shortest space of time is damned. 


The, Chemical Trade Journal pleasantly chaffs us 
about a r<!cent editorial, in which we rofenod to a 
probable mistranslation of the tJemian word Leim, 
and reminds its numerous reatlors that a full accoimt 
of tho glue pearls ajtpeared in its columns some 
weeks before any notice appeared in any other 
English-printed journal. We are not dejected; 
should aught annoy us, we refuse to be annoyed 1 
Any disappointment eau-sed by this priority is 
abundantly compensated by the gracious epithet 
conf<Tred upon us by tho Che.mical Trade Journal 
of “ stately.” For neatly two years we. have striven 
to bo stately ; we know that we were dignified, but 
wo were not perfectly sure that wo had attained 
stateliness. It shows what m.ay be done by persistent 
effort. If only we might receive .some lessons in 
deportment from Lord Curzon, we think our education 
would soon be complete. As a substitute we have 
been reading some Deportmental .Ditties. In (pies- 
tions of speed in publishing scientifio information 
we suppose that all the weekly journals which deal 
with chemistry are as speedy as is reasonably possible, 
and the little back-chat—if that is not too familiar 
a term for a stately joiirnal—we trust will not ruffle 
the plumage of any of the editors. None of us 
attains to the degree in slowness of tho old Greek 
athlete who entered a race with five competitors 
and came in seventh. If our recollection is correct, 
ho performed this feat by handing his hat and coat 
to a friend who ran along the track with hin\, en¬ 
couraging him to greater .speed by frequent and 
cursory ob.servations. But even the friend, en- 
cundvered as he was, got in ahead, or perhaps we 
should now say, finally obtainetl priority. 

♦ * * * 

Tho psychology of chemists is a topic upon which 
much might be written. There is an interesting 
and helpful criticism in last week’s Nature of the 
serie.s of pamphlets written for the Wembley Ex¬ 
hibition and this explains some, of the difficulties 
confronting tho chemist as propagandist. The 
reviewer states that the man in the street is usually 
incapable of abstract thought and that so far as 
possible things must be presented to him in concrete 
and predigestod form ; the language must be simple, 
concicte and familiar. A little later the reviewer 
expresses his disappointment that “ Chemists and 
their Work ” contains no pithy remarks on tho 
p.syehology of the chemist. It is quite ca.sy to make 
such pithy remarks, but whether tho man in the 
street de.scribed by the levicwcr would have welcomed 
them or understood them is another quc.stion; 
one re(piirc8 a considerable acquaintance with 
chemists to appreciate such philosophical reflections, 
and tho pampldcts were intended for readers who 
have a very slight acquaintance with chemists or 
chemistry. It is not to bo auppo.sod that the 
pamphlets referred to aro as good as they might be, 
but they aro at any rate a beginning, and such a 


method of interesting the public in chemistry 
essential. The writers of the pamphlets and ot 
writers who will in future attempt such a task ■ 
only leant by practice, and wo are not inclined 
accept the sweeping assertion of tho reviewer t 
the scientifio worker is not well fitted to x>lay 
part of propagandist to the man in the street, 
agree that the task is difficult, but wo are satis! 
with tho success of the first hasty experiment, c 
fident in the belief that the next time it may 
even better done. The problem of interesting 
public in science is too important to be neglected 
the scientific worker; it is not too difficult for h 
to attempt. Nearly twenty-four thousand of 
pamphlets have been sold by Messrs. Bonn Brothe 
and the sale continues. 

« « m 

In the R(^portof the Committee of the Privy Comi 
for Scientific and Industrial Ke.scarch, Sir Willi. 
McCormick and Sir Frank Heath condemn t 
too early specialisation of some scientific studer 
They are convinced that in the la.st two years 
school life science must not be allowed to absorb t 
whole of the student’s attention, to the e.vclusion 
the humanities and to the detriment of his gene, 
education. W'o opine that many editors in ma: 
countries will agree with this view. Any brunch 
science is exacting and will uI)sorb as much time 
can be given to it. The tlay is not long enough for : 
study, even if supplemented by a con.sidcrablc pt 
of the night. Our owm belief is that tho.se who are 
devote their lives to the pursuit of science will ha 
but little time, after they have attained to years 
discretion, for learning subjects outside their ov 
domain. It is therefore es.sential that while they a 
still students they shall learn those branches of humi 
knowledge which are interesting and inspiring b 
w'ill be of no immediate j)ractical use to them in tin 
professional lives. For the great mass of huraani 
the schools aro intmided to teach the useful suljjeci 
In the ca.se of those who are to be highly educated t' 
school is the one and almo.st the only ojjportuni 
of learning the .subjects which will have no imtnedi<a 
effect on their professional work. Wo arc incliiu 
to think of all these subjects literature is the mo 
fascinating. To read the greatest of the world 
writers in the language they wrote,, is not tliffieul 
It is difficult to write elegant Latin verses or goc 
French prose, but anyone with brain.s enougli I 
understand tautomerism or thermodynamics eoul 
fairly easily learn to enjoy Horace or Theocritus if I, 
did so at school. The question is, is it worth while 
We think wo never yet met anyone who went so fu 
as this who did not think it worth while. Will ne 
someone start a Society for tho Diffusion of l.kscics 
Knowledge ? There is a great deal to be said for fli 
old idea of knowledge for its own sake. The w'orld i 
too much with ns, late and soon, getting and apen<lin; 
wo lay waste our powers. Books such asDeMorgae 
“ Budget of Paradoxes,” the ” Rejected Addrcs.scv 
and Strachey’s “ Life of Queen Victoria,” should •, 
the subject of a compulsory examination to quale 
for the F.I.e. or F.C.S. We arc willing to help ■ 
setting the papers. 
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CHEMISTRY AND INDUSTRY* 

BY W. J. U. WOOLCOCK, C.B.E. 

Introduction 

F In till! first talk I have to give as President of 
the Society of Chemical Industry I want to make 
mV position perfectly plain. My predecessors in 
the chair have been uniformly either distinguished 
'scientists or well-known industrialists—in the case 
ot my immediate predecessor he was both, I am 
leither. For reasons which seemed good to your 
ouncil, and found acceptance among the members 
f the Society, you have chosen a person whose 
ualifications are not those which have hitherto 
eon demanded. Whatever the advantages may be, 
id of these I am in complete ignorance, there are 
rtain disadvantages which are very apparent. 

I cannot with authority give you to-night a dis- 
urse on some abstruse scientific subject or on the 
lu.strial application of some outstanding discovery, 
[•an, at best, only offer you some observations of 
more or less detached observer in the world of 
iontific and industrial chemistry. Similar talks 
ive been arranged for me in different parts of the 
nunfry, and in due course 1 hope to develop what 
conceive to be the fundamental theme which should 
iredominate during my year of office. 

We arc all members of a unique Society—the 
locicty of Chemical Industry. It is the only Society 
1 this country which represents both tlu! S(!icntific, 
nd industrial sides of chemistry. In such a position 
; is given to members of the Society to exert, if 
liey will, a very beneficial influence, not only on 
chalf of themselves, nor even on behalf of all those 
agaged in the practice of the science or the coidrol 
f the industry, but on the nation at large. It is 
n influence for good which is only bounded by the 
nthusiasm and self-sacrifice which they are prepared 
1 put forth. 

On future occasions I shall have a good deal to 
ay on what I conceive t o be the true policy of I he 
Joeiety in its domestic affairs and in its relations 
with the numerous other societies, both seientilic 
and indu.strial, which represent chemistry, pure and 
applied, in this country. * 

To-night in this preliminary talk I have chosen 
as the subject “ Chemistry and Industry " because 
it enables me to range over a numlaT of topics to 
illustrate what I want to say. 

CHEmSTEY AND INDUSTRY 

I postulate first; That for the benefit of t he. 
nation there must be the closest tvorking together 
of the scientist and the industriali.st. This I think 
you will have no difficulty in accepting. On it 1 
want to make one or two observations. The first 
is that it wants saying at the present time. The 
rush of modern life is conducive to short memories. 
Immediately after the war we had no difficulty in 
realising the interdependence of scientist and indus¬ 
trialist. To-day I think there is a tendency not to 
insist on this intcrdcptmdencc as much as formerly, 

* Address delivered before the Manchester Section, on 
Pctolior 3. 


and I want to do what J can to-night to emphasise 
its essential character. It is not difficult to see 
how, apart from the mere effluxion of time, various 
causes have tended to weaken the bond. The boom 
in trade which followed imnu'diately after the war 
found British chemical industry at its high-water 
mark. Chemi.sts found employmeni eimily. The 
industrialists had no difficulty in lealising the 
necessity for a sufficient stalT of chemists. The 
value of research woik was realised as never before. 
Then came the slump, which hit chcmienl indusfiy 
in common with all other industries although not 
as severely as some others. Economies had to be 
effected in all departments and much work which 
wa.s not of a character immediately remunerative 
was stopped. I have no doubt that every chemist 
in this room feels that the economies which had to 
bo made were begun in the uTong place. It is 
only human for us to feel that we are flic most 
indispensable of all the units employed in a chemical 
works. I am prepared to contend that the chemist 
is most indisfiensable, but it would be. easier to 
sustain this contention if the relationships between 
scientists and industrialists were even closer than 
they are to-day. 

Circumstances over which 1 have had little control 
have placed me in a position which has given me the 
opportunity of observing both sides in their native 
(ilement. Human beings suffer from many common 
weaknesses. The lack of a proper appreciation, the 
one of the other, between .scientists and industriali.sts 
is due to one of these weaknesses. Looking around 
you will find men with really first class scientific 
brains who with their gifts for original chemical 
investigation are a national a-sset. Tlu!y appear 
to be utterly unconscious of this, but would agree 
with you if you suggested that politics, finance, 
industry or organisation woik is their true forte. 
The same thing is true of the busines,s man. Those 
industrialists, who have made good to-da^' and are 
likely to retain their positions, have among them 
men who arc quiti; ready to take on the work of a. 
scientist, or a politician, or a financier, and as for 
the work of an organi.sei—there is nothing in it. 
This weakness for attempting to do the other man's 
job should be combated. 

If the close co-oiwration which has developed 
between scientist and industriali.st is to be main¬ 
tained we must each of us have a little better appre¬ 
ciation of the work we are engaged ujion and not be 
too ready to undertake other work in the mistaken 
idea that, although we ha’. e not been trained for 
it, some spark of genius has made us more comiictent 
to undertake it than the man who has sptmt his 
life at the job. 

There is one other observation I want to make 
whili! I am in what 1 fear you may regard as a eeiV- 
sorious mood. 1 come in contact with a number 
of our younger men at the ^leriod when they have 
just finished their training and are looking for some 
work in the industry. In talking to them I am never 
left in any doubt as to the e.veellenti amount of 
knowledge thay have obtained. What T am some¬ 
times doubtful about is how far in the eoume of 
their training they have been taught to use their 
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commonsense. The industrialist, pay.s more for in this connexion. It has brought the manufacturers 
comnionson.se and manipulative slull than h(^ docs into such close contact that it has tended to leval 
for mere scientific knowledge of a .subject. If wo up the ideals of tlio less progressive to those of the 
ar(' to bring the two sides more eloselv together we more enlightened. The gain to the manufacturers 
must not allow the enormous rang(' now covi'ied by has been obvious, but there has been an equal gain 
the science of chemistry as taught in our Universities to the scientists, not perhaps quite so obvious. It 
and collogt* to so occupy time that there is none is a threefold gain ; first, the progress of the industry 
left for the practice of clear thinking and the exereise is essential if employment is to be found for all those 
of commonsense. A scientilic training is not neces- who are being trained as chemists. Secondly, the 
sarily a handicap in business. Indeeil, I find more success of co-o])eration among the units of the 
and more of our best manufacturing firms are taking industry tends to foster co-operation between the 
well-educated young men, often with a University different branches—technical and non-technical— 


training, and making of them most excellent business 
men. The exjx'rienee of one of the best knoivn 
firms in MaiuTiester confirms this opinion and an 
intci'esting <^ase eanie under rny own observation. 
A young man, a mathematical scholar of Gambi’idge, 
came to me about a v'ear ago looking for work.. 
As far as I (sndd s!!e lie had no feehnical qualification 
whatever, and 1 told him so. When-at he rose 
in bis wrath and demanded how I dared lamalise 
him merely beeausi^ he had a goixl mathematical 
brain. I was so imprc.sscd by his turning of the 
tables on me that I found him a very bumble sub¬ 
ordinate position in the ollice of a monila-r of my 
association. 1 anti(upnte<l be would not survive 
tlie drudgery for three months. T am very glad 
to sa.v tiuit Ik' is .still there and if Ik; continues on 
his present lines will make a very good jiosition for 
him.self. 

But let us look on the other side of the picture. 
1 think tlie industrialist lias been very mueli 
responsible for the long time it has taken to iiradieate 
the idea from some minds Unit there are two kinds 
of .seieiice— pure and applied. /Vnd yet how many 
years ago was it wlieii Huxley salt! that What 
people c.ill applied .science is nothing Imt the applica¬ 
tion of pure science to pailicular classes of problems.” 
The cbi'inical mamifact urcr is apt to con.sider that 
the applied seienee which lie practices ditfeis in 
soini' way or other from the pure seienee of tlie 
eliemi.st. Tliis mi.snnderstanding militates again.st 
the eo-op'ration for wliieti I am pleading to-night. 

The industrialist, ]iarticularly when times arc had, 
is apt to consider any research which is not directed 
to the solution of some urgent jrrohlein whieh has 
arisen in his works as a waste of time. I have read 
somewhere that ” discoveries in applied science may 
produce a reformation, but those in pure scicnci! lead 
to rev'olutions.” The industrialist may reform his 
jrrcxiess, Irut if he goes a step further he ntay have 
such a di.scovery made in his laboratories as will 
revolutionise his whole business, in tire intense 
worlrl struggle for busine.ss with whieh we are face 
to face, it is the revolutionary discovery to which 
wc must look for help. I think we need reminding 
that while some discoveries have been born out of the 
necessity of finding an answer to a problem, far 
greater' in ntrmber and subsequent importance are 
those which have been made in researches under¬ 
taken for the extension of our knowledge. 

But great advances in bringing together the 
scientist and the industrialist have been made in 
recent years. The formation of the As.sociation of 
British Chemical Manufjicturers lias been of u.so 


in the same firm. And, thirdly, the levelling-up of 
ideals due to co-operation among the manufacturer’s 
makes for better conditions under which the chemist 
works. 

The joint meetings of local branches of the various 
Societies have assembled together the research 
chemists in Univer-sity Laboratories and Works 
Laboratories, the chemists from chemical factories, 
and the irrdrrstrialists who are members of the 
Society of Chemical Industry. This, to my way of 
thinking, is all to the good. In the present stage of 
tierce international cornjKdition there is no room 
for jretty ditTerericcs between Societies of arty nation, 
but it is the time for a urriting together of all the 
hiational Societies. 

1 mu.sl leave for another occasion the part which I 
believe the .scheme for a, Clu'mistry House must play. 
Siifiice it to say tlial, T believe it to bo an essential 
.step to further co-o[ieration between the Societies. 

There has, however, Irecn one other factor which has 
overshadowed all othi'rs this year in stimulating 
co-operation between sciemo and indn.stry. 1 refer’ 
to the British Empire Exhiliilion. In the lairly days 
of preparation for the Kxhilrition no provision was 
made for scientific displays. It was a question of 
money, and neither tlie Governnient nor the Exhibi¬ 
tion Authorities sccniial willing to jirovide it. It is 
to the ev'crlasting err'dit of British (hcmii’al Science 
and Industry tliat at this point the decision was 
taken that Chemistry should be repre-sented even if 
no ollici’ science were there, and that C}i<'mistry 
would linanee its own exhibit. I like to think that 
this decision had consideiatrlo influence on the 
Oovernment, which ultimately, through the Depart¬ 
ment of Overseas Trade, provided funds to enable 
other sciences to be sho-wn at the Exhibition. 

It was ill .Tanuary, 1923, that the Joint Scientific 
Chemistry Committee was appointed with Dr. 
Ijcvinstein as its Chairman. The Committee was 
extremely fortunate in securing hi.s services. The 
presence in the (,'hair of a man who combined scien¬ 
tific knowledge with industrial experience was 
invaluable, and he gave freely, both time and money, 
to make the project a groat success. As the work 
of the Committee progressed, the Government 
relented and placed at the disjxisal of the Royal 
Society a sum of money to bo spent on a scientific 
exhibit and provided a home for it in the Government 
Pavilion. Here, you will see, were great possibilities 
for all sorts of friction, overlapping of work and 
clashing of interests. None of these tilings happened. 
The representatives of the Royal Society, the premier 
scientific society of the world, 'worked together not 



only with the representativea of other scientific 
societies, but of industrial associations as Tvell. 
You will pardon me, I am sure, if I publicly acknow¬ 
ledge the uni(|ue compliment which was paid me as 
a representative of industry by appointing me a 
memner of the Exhibition Committee of the Royal 
Society. Now, let us look at the results that flowed 
from this co-operation. The Royal Society found 
itself with a sum of money and a home for its exhibit 
provided by the Government. The Joint Committee 
of the other societies and associations had a similar 
sum at its disposal provided by these other societies 
and associations. Tno next step was to prevent over¬ 
lapping. The Joint Committee’s arrangements were 
well forward for the Chemistry Exhibit. The Royal 
Society therefore left this branch of science entirely 
to the Joint Committee, and . concentrated all its 
limited finaaioial resources on Physical and Biological 
Sciences. The only place where there was danger of 
overlapping was the borderlandi between physics 
and chemistry, and a ^ew conversations on the 
Huostion were sufficient to settle this point. I 
would like to add that the Royal Society went so 
far as actually to obtain for the Joint Committee 
•some of the specimehs you will find in the Chemical 
Hall. The contribution of the Manchesler Literary 
and Philosophical Society, for example, consisting 
of Dalton’s original Hiagrants, was set off l)y the work 
of Sir William Bragg .md Prof. W, L. Bragg, accomp- 
liiihed 120 years later and shown side by side with 
them. 

I believe the credit for the easy settlement of the 
borderlaiul problem should be given to Sir William 
Bragg, who, in the course of one of our meetings, 
proposcnl the formula ; “ The out.side of the atom 
to the Joint Committee : the inside to tho Royal 
Society.” In .such familiar ternjs do these great 
■ieicnti.sts treat these, to us, infinitely little bodies ! ! ! 

Now, let us look at the even cIo.ser co-operation 
'vnich prevailed among the .societies and as.sociations 
repre,sented on the Joint Scitmtific Chemistry Com¬ 
mittee. Here you had our own Society, the CJiemical, 
the Institute of Chemistry, the Association of Britisli 
Ctieinieal Manufacturers, the Society of retroleiiin 
loehnologists, the Society of Dyers and Colourist.s, 
the In.5titiition of Chemical Engineers, and the 
I’haiinaeeutical Society, all re])resented, eaeli eoii- 
tributing to a common lund, and all striving together 
lor a coinmon purpose. What was the result ? There 
wa.s pro'.sented to the whole world a wonderful picture 
ill a Very beautiful setting of tho present state of 
Britisli Chemical Indu.stry. I think the most im- • 
jiri'ssive feature was the demonstration of the way 
in which each tiny portion fitted into the general 
sibeme and the completeness of llio range of products 
shown. But it went furtlier than this. We exjK'cted 
n large number of intcUigont foreign visitors to visit 
tlio Exhibit, and their numbers far exceeded our most 
optimistic estimates. Wo, therefore, set ourselves 
to answer an anticipated question, which «e were 
certain to be asked : Whether this di.splay inerely 
showed a Chemical Industry, which wa.s a war 
product ; whether, in faet, to put it anotlier way. 
we ivero being typically British and deveJoiiing an 
industry merely to hand it over to someone else. Tho 
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answer was in the Scientific Section. Here was 
infficated some of the research work which had been 
going on. Here was the guarantee that, as your 
Chairman used to say, the stream of iiivention SvaiS' 
flowing not sluggishly but freely in this country. 
The co-operation of the scientist and the indus¬ 
trialist had demonstrated tliat British -Cliemical 
Industry in all its present-<lay completeness had 
come to stay. 

We went further, W’e realised that a large numiKT 
of scientists scattered over the face of the globi^ would 
be unable to visit tire Scientific Exhibit, and tliat 
even those who could visit it would want a reminder 
of what they had seen. So Chemistry in the 
Twentieth Century” was produced, edited by your 
ex-Presideiit, Dr. Annstrong, and tlie Ixiok has'had 
a remarkable sale. 

One other point of view was eonsiderod. and again 
your Society must be given tlie credit. Tliere is a 
large public which is intere.stcd in seieiice. It is 
weld represented by the numbers of middle-aged men 
who pmewhat diflidimtly visited the Seientifie 
Exhibit, if one got into conversation with them 
you found it was a case of ; ” Did a little ehemistiy 
when I was a boy ; still like to read aliout it.” For 
this class of visitor there were prepared a series of 
eight pamphlets on various branches of Chemical ' 
Industry, written in a popular style and edited by 
T>r. Miall, the editor of Chemistry and Indvsiry. 
Thousands of these pampJilets were sold at the 
L.xhibition, and I hav’e no doubt did an immense 
amount of good. 

I think I have said sufficient to-night to convineo, 
you that the results already obtained iiy t}ie closer 
co-operation of those engaged in ('hemieal .Science 
and Chemical Industry have nm|)ly justified the 
efforts which have Iieeri made. I believe it to be the 
settled policy of your Council to oontimie these 
efforts. Till' branches of tlie Society are on the 
Uiresliold of a new winter session, and the Council 
is anx'ious that in every braneli it shall find support 
for this movement. 

1 am confident we shall not look in vain to Jlan- 
choster. 


METALLURGY AND MINING IN CANADA 

Tho Victoria Syndicate, Ltd., has been incorporated 
and is sponsored in Canada by the Mond Nickel Co. 
It is reported to be a combination of the Central 
Mining and Investments Corporation and the Mond 
interests. It has commenced an active inveistigation 
of the gold and silver di.stricts of northern Ontario 
and nortli-wcst Quebec. Percy E. Hopkins, formerly 
of tlie Slincs Deiiartnient of'Ontario Ooverimieiit, 
and now Chief Geologist for tlie Mond Nickel Co., i.s 
making a survey of the territory. 'I’lie Mond Nickel 
Co. lias blown in another furnace, which will bring 
the production up to the highest war-tinu' peak. 
This company' is noiy tho largest producer of nickel 
in Ontario. 
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THE EARLY HISTORY OF ANTIMONY 

By HARRY HYMAN, Ph.D. 

The part played by antimony in the early history 
of chemistry is generally overlooked, its claims to 
an all-important position being overshadowed by 
its great rival, gold. There is a considerable amount 
of evidence, however, that antimony and its com¬ 
pounds must have proved of fascinating interest 
to many of the early chemists, and it is indeed 
probable that the study of this metal led to more 
developments in the early history of the science than 
did that of the precious metal. Tliis fascination 
became in some cases so absorbing that entire life¬ 
times were devoted to its study, and the specialisatioir 
which wo are inclined to attribute to the economic 
conditions of the present era was in force several 
centuries ago. The result of this intensive study 
was the publication of several books dealing entirely 
with this metal, all of which remain as landmarks 
in the steady progress of the science. 

From our present knowledge of the chemistry 
of antimony it is not surprising that so many devotees 
worshipped at its shrine. It is capable of forming 
a large number of compounds and is very responsive 
to all the chemical processes known in the past few- 
centuries. Many of its compounds are of medicinal 
value and can also be employed in the nits. In 
the case of gold, fewer compounds are produced, 
whilst its costliness and scarcity prevent their 
application for general puriKWcs. If it were not for 
the belief that some compound of gold would yield 
the elixir vikt, the sub.stance that would prolong 
life indefmit<-ly, tlu! chemistry of this substance 
would not have lieen so assiduously pursued. 

As early as tho sixteenth century l>u Chesne 
wrott^ : There are six hundred very good projXiities 
in antimony,” and in the following century Webster 
in his “ Metallographia ” says ” for there is scarcely 
any one mineral that is more largely treated of 
than antimoiy’.” The “ chemical dispensatories ” 
of tho period contain innumerable descriptions for 
the preparations of its various comjwunds, its oils, 
balsams, infusions, tincture.s, flowers, and if it 
cured all the illnesses and diseases for which claims 
wore m.ade, then it had tho just right to be termed 
the universal panacea. Its com])ounds were used 
both internally and extenially, for nnld complaints 
or critical conditkms, for toning the .system, cleansing 
tho blood, as a cure for fevers, wouiuls, skin diseases, 
smallpox and every complaint imaginable. 

One of tho earliest books on the subject appeared 
in Leipzig in 1004, “ Tho Mysterious Gem of Anti¬ 
mony,” by Alexandei; \'on Suchten. Thlj was a 
eompletf) treatise or^^p subject, consisting of over 
live humlred pagw^pd provided with an index. 
It was divided into two sections, tho first dealing 
with its eopiC^unds aiul their medicinal proptvrtios, 
and the scCiCiind wdlh tho extraction of the metal. 
Tho book was an imi>orlant one .at tho time and 
went through many erlitions. Von Suehton floiirishcd 
in tho latter half of the sixteenth century and lived 
at Danzig. He possetwed tlie double qualifications 
of chemist and poet.^An Knglish translation of 


his work by Dr. Cable was published with the 
following title page: “ Alex. Von Suchten’s Of 

the Secrets of Antimony : in Two Treatises. Trans¬ 
lated out of High-Dutch by D. C. a Person of Gre-» 
Skill in Chymistry. To which is added B. Vale gain 
Salt of Antimony, with its Use. London, P- H 
and are to be sold by Moses Pitt at the Whitustry 
in Little Britain, 1670.” those 

Twenty years later, that is in 1624, there ily, the 
also in Leipzig, another treatise on tB of the 
namely, “ The Triumphal Chariot of-iween the 
by Basil Valentine. This was also a c-feehnical— 
treatise and extended to six hundreilbng-up of 
went through many editions and waAidacturers 
into several languages. An English transhb.fimist 
Richard Bussell appeared in 1678 and a Lav. 
version, with a commentary by Theodore Kerck- 
ringius, was issued at Amsterdam in 1685. An 
English translation of tbo latter work with a bio¬ 
graphical preface w'os made in 1803 by A. E. Waite. 

Very little is known about the actual life of 
Valentine. He is alleged to have been a Benedictine 
monk living in South Germany during the fifteenth 
century, but modem historians are inclined to the 
view that such a personage never existed. It is 
more than probable that the various works attri¬ 
buted to him, including tho “ Triumphal Cbariot,” 
were written by his editor, John Thfilde, who was 
bom in tho latter half of the sixteenth century : 
liut why they should have been issued under another 
name is a mystery wdiich has not yet been satis¬ 
factorily explained. Tho author, whoever bo was, 
must have been an experimenter of more than 
average ability, as many of his writings contain 
first descriptions of important chemical reactions 
and compounds, (.’omplete instmction.s are given 
for the separation of the metal from its ores, and 
for the preparation of variou.s eomjauinds, many of 
W'hich were advocated for medicinal purposes. 

In 1600 Guerner Rollinck published at .Jena a 
“ Chemical Dissertation on Antimony.” Thi.s was 
Issued in pamphlet form and contained an account 
of a debate held in the medical kjcturo room of 
tlie University. Rolfuick. was one of tl)o most 
learned men of his day. Bom in Hamburg in 1.599, 
he receivetl hi.s education at the universities of 
Leyden, Oxford, Paris and Padua, and subsequently 
became professor of chemistry at Jena. According 
to Stahl, ho played a great ji.art in bringing the 
science of chemistry into shape and laying a founda¬ 
tion stone on w'hioh many subsequently built. 
Besides possessing a profound know ledge of languages, 
jihilosophy, science and medicine, he was a keen 
anatomist and was bitterly disapixiinted when any 
criminal esca]ied him. One unfortunate person on 
being brought to the gallows requested .that he 
might not be “ rohlncked ” after his death. Rollinck, 
on hearing this, exclaimed, ” Ha ! you scoundrel, 
you are too ‘ putrid ’ for me, else I would have 
rolftnekctl you with my scalpel.” The phrase 
remained for a considerable time a jiopular one 
as an equivalent to dissect. 

Thirty years later, i.e., in 16SK), a useful German 
booklet on tho metal was written by John Bernhard 
Horn, and about the end of the century a Ercnchman. 
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Nicolas Leraery, issued his “ New Curious Chemical 
Secrets Of Antimony,” a well-informed book of close 
on six hundred pages. Lemery was one of the most 
le(i !?048 chemists of his day, and was noted for the 
a it pi’lfe of his writings, in which all traces of mysti- 
inc'inbiwe removed. He was trained os an apothecary 
Societvw travelling for several years settled down in 
Iroin trel^re he gave practical demonstrations and 
itself witWl®is fame spread and students from all 
|)i ovided bjifepe flocked to attend his classes ; from 
:,f the othcSijg no fewer than fifty students in one 
..iini at its di^ear him. Owing to religious difficul- 
aiid associatijip England for a snort period, and after 
lapping. ja ^'Vance led a rather unsettled life. He 
well fafii^^l^- He wrote a valuable treatise on 
which was published at Paris in 1675, 
and went through eleven editions. It was translated 
into Latin, German, English and Spanish. 

Almost a century later, in 1791, a book was pub- 
• lished in this country by George Pearson, M.I)., 
E.R.S., under the title, “ Experiments and Observa¬ 
tions to Investigate the Composition of James’s 
Powder,” the history of which is largely associated 
with this element. .James’s Powder was a favourite 
nostrum of the eighteenth century, and consisted 
chiefly of oxide of antimony and phosphate of lime. 
'I'he inventor was Dr. Rolx'tt James, grandfather of 
G. P. R. James, the novelist, and an intimate friend 
of many of the famous lite-rary men of that century. 
H(' formed a close acquaintance with Dr. Goldsmith 
through the latter’s publisher, a Mr. John Newbery, 
who, besides conducting a bookseller’.s business, 
also carried on a- large trade in the sale of patent 
medicines. Newbery arranged a contract with 
James to sell his fever powder and i)ills, the publishing 
business of the former affording amjdc scope for the 
advertisement of these products. The powder was 
claimed to be a valuable remedy for ” Fevers, .Small 
Pox, Measles, Pleurisies, Quinsies, Acute Rheuma¬ 
tism. Colds and Intlammatory Disordera.” Goldsmith 
himself was a frequent user of nostrums, firmly 
refusing the services of qualified physicians. He even 
made it one of his hobbies to prescribe for others. 
” I do not practice,” he once said : “ I )nakc it a nde 
to presoribo only for fny friends.” “ Pray, dear 
Doctor,” said Beauclerk, “ alter your rule, and 
pn-seribe only for j'onr enemies.” Gontrary to this 
advice, Goldsmith eoiftinued hts Yuaetice, and when 
smiously ill sent his servant to Newbery’s sho)) for a 
dose of the jmwder. The remedy aggravated the 
inakdy, and although physicians were called in hi' 
died .shortly afterwards. iSooii after his di'ath, 
Hawes, his surgoon-apothccai'y, formed the opinion 
that the jwwder had had no henefieent effect on his 
patient, and published a trenchant pamiihlet entitled 
“ An Account of the late Dr. Gloldstnith’s Illness ns 
far as relates to the exhibition of Dr. James’s Pow¬ 
ders,” 1774. This was vigorously replied to by 
Nowbery’s son, but the controversy ajipeared to have 
had little effect on the sale of the nostrum. During 
, the illness of George III in 1778, it was recommended 
for that monarch, and the King himself prescribed 
It for Princess Elizabeth. 

Horace Walpole, though inclined to be rather 
cynical, had much to say in favour of Dr, James’s 


remedies. In 1704 he thus wrote to Sir Horace Maim ; 
” James’s Powder is my panacea : that is, it always 
shall be, for thank God 1 lam not apt to have occasion 
for medicines : but 1 liave such faith in this jwwder, 
that I believe I should take it if the house was on fire. 
Have you ever had anj' of it >. or shall I send you a 
parcel of papers ? ” Thomas Gray and William 
Cowper also jmt their faith in tlie ]viwdor, and Henry 
Fielding and Samuel .Johnson were among otlun-s who 
offered words of praise. The last-named showed his 



Frontispleci^ of the Latin version of Basil Valentine’s 
'* Triumphant Chariot of Antimony,” Amsterdam, 
1685. In the Library of the Royal Technical College, 
Glasgow. James Voung Collection. 

[Actual size.] 

appreciation by writing a detlicntory preface in his 
best literary style for James's work, a ” Medical 
Dictionary, with a History of Drugs ” (3 vok., 1743). 

Enough lias liccii written to show the influence 
which a compound of antimony exerted on the literary 
vagaries of the eighteenth century. That this 
clement [flayed an im[»ortant [)art in the development 
of cliemistrv during the sixteenth and .seventeenth 
centuries there can be no shadow ot liouiit, ami at 
the present day it contimms to ujhold the wortiiy 
traditions of a glorious pasl. 
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CHEMISTRY AOT INDCSTRV 


.'Oct. 10c 


FORTHCOMING EVENTS 

rNJVifiKRTTV OF LONOON, l^NIVKRSITY CohLKGK, 

(jJowcr Street, W.O. I, at 5.*U) p.m. “ M^ater 
Supply and ita Purification,” by Prof. S. h. 
Rushkoviteb. Also on October 17, 24, and 31. 
North of Knoland Tnstitvte of Mining and 
Mkchanical Knginrrks, I^ture Tlieatre of 
the institute, Neuca.stle-on-Tyne, 2 p.in, 
(1) ” Safety liainp-s giving warning of Gas,” 
hy Dr. W. M. Thornton. (2) ” The Heat 
due to Strata Movement and its Effect on Or- 
tain Coal-Seams,” hy Prof. H. Briggs, A. L. S. 
Owen ami J. Wilson. (3) ” The Washing of 
Pine Coal by the Froth-Flotation and Con<*en- 
(rating-Tahle Processes at Oiightersulo Colliery, 
Cumberland,” by J. (1. Sconlar and B. Dung- 
linson. * 


SOCIETY pF CHEMICAL INDU|WV 

chemical INDUSTRY DlNNEijr 

The Autumn Pinner, which will be under the 
auspices of the Siociety of Chemical Indtistry aM 
the Chemical Ind ustry Qub, will be held m the 
Edward VII Roonns of the Hotel Victoria, North¬ 
umberland Avenuci, London, W.C. 2, on Friday, 
November 14, at 7 for 7.30 p.m.i and will be presided 
over by Mr. W. Wooloock, C.B.E., President 

of the Society. ^ 

A circular letter with further-* ^P'rticulars and a 
form of application for tickets has beejfiflfiBt out to 
the members. 5 

BACK NUMBERS OF JOURNAL 


Society of Ohemical Industry, Nottingham 
Section: Annual Dinner, at tho Flying Horse 
Hotel, Poultry, Nottingham, at 7 for 7.30 p.m. 
Tickettt Tis. each, exclusive of wine. 

Institute ok Metals, Scottish Section, 39, Elm- 
Imnk Crescent, Gla.sgow, at 7.;10 p.in. ” Brass 
Foundry C’osting,” hy J. Stirling. 

The I.vhtitlte ok Brewing, Lofuh>n ,sV'<t/on, 
Engineers’ (’luh, ;1‘), Coventry Street, W.(^, at 
7.30 p.m. Discussion on ” The Characteristice 
ami l^eculiaritics of tin* Season's Malt.” 

Royal Institute of Puin.jc HF..vT.Tn, 37, Russell 
Sqtuire. Iioiulon, W.C. 1, at 1 |).rn. ‘Physique 
in Rfdation to National Efiicienev,” hv Sir 
W Milligan. M.l). 

Institutf. tu’ CifEAiisTRY, Lotulon Section , .30, 
Russell Square, London, W.C. 1. at 8 p.m, A 
number of Fellows anti As'^ociates from abroad 
will sptoik of tin* position of eln'inistry in their 
respective countries. 


The General Secretary will be glad to hear from 
Members or Subscribers who have copies of the 
Journal for January 6, 1923, or January 4, 1924,. 
that they are willing to dispose of to tho Society, 

ANNUAL REPORTS OF THE PROGRESS OF 
APPLIED CHEMISTRY 

Tho price of Volume VIII (1923) to members of 
the Society is 7s. 6d., and to non-members 12s. 6d., 
post free in each case. 

Fellows of tho Chemical Society have tho privilege 
of purchasing the volume at the price of 10s. post free. 

A set. of Volumes II to VIII inclusive can be 
purchased by a member of tho Society at the price 
of £2 2s. Od., and by a non-member at the price 
of £3 15s., post free in each case. 


TsSTITiriON OK THE RkIIBEIV TnDUSTIIY, 3/rt?}- 
rhesit t Sri fiito, 16, St. Mary> Parsonage, M.an- 
elie.sler, at 7.30 p.m. ” Some ProbUmiH in the 
Rubln'r Indn.stry,*- by H. Standring. 

The Jnstitition ok Mining and Metallurgy, 
(•(‘ologieal Society’s Rooms, Burlington House, 
J’iecaililly, London, at .“.‘Kl, “ Hygromefry for 
Decj) .Mines," by .1. S. .Lines. 
rMVKJfsiTY OK London, King’s College. Sframl, 
London. W.C*. 2, at .a.dO. (1) " Organic 
Radicals”: (2) “Theory of Oxidation Pro- 
eesses." by Prof. Dr. H. WielamL 
I’liE Chemical Society, Burllngt<m House, 
Ricciidilly, 1/ondon, W. 1, at 8 p.m. (1) “The 
liiHucn(\- of Cataly.sts on Carbonisation,” 
by U. Lessing and A. Banks. (2) “The 
Photosen.'^itive Formation of Water from 
Its Klemonts in the Presence of (’hloriuc,” 
by If. (1, W. Norrish and E. K. Hided. 
(3) “ lions on the Dependence of 

Rot ato;-v^‘P<nn'er on Clunnical (’onstitutiou. 
]>m XXIV. Further Exj*erimt‘nl.s on tho 
W^lilden Inversion," hy J. Kenyon. 11. Pliillips, 
and it. <L rnrley. (1) “'I'he Direetive Inllu- 
en< e of Sul»st ituents in the (ilyox^dinc \ucleu.s 
4>n Siib'titnlion in ihe UenvA'nc Nucleus of 
PlumyIglyoxalilies— the nitration of 2-plienyl- 
glvoxalim? and ^ts carboxylic acids," hy F. L. 
Pynian and E. WfcaiiJcy. 


CHEMICAL SOCIETY'S ANNUAL REPORTS 

The Council of tho (^emical Society has decided 
to increase the price of future issues of the Annual 
Reports on tho Progress of Cliemistry, and the 
volume for 1924 (XXl) which -will be issued next 
year will be sold to tho public at lOs. Od., plus postage. 
To members of the Society of Chemical Industry will 
be given the privilege of pu releasing the volume at 
9s., post free. Orders, accompanied by the appropri¬ 
ate remittance, should bo *cnt to the Assistant 
Secretary, Chemical Society, Burlington House, 
Ix)ndon, W. 1, before the end of the present year. 


DEATHS 

Allen, .lolm (Original Member), of Plueiiix Chemical 
Work'S, Upper North Street, Poplar, Ijondon, E. 14. 
(.)ii August 30, 1024. 

Bamhcr. H. Kelway 0. (rlected LS04), of Stone Ca-stle, 
(Jreeuhithc, Kent. CVment Works Manager. Killed 
in motor accident on September 20, 1024. 

Brown, E. Hilton (elected 1800), of 136, Artillery ALin- 
sions, Victoria Street, JiOiidon, S.W. 1. Analytiral 
Ciumii.st. (In September 11, 1024. 

Hehner, (Itto (Original MemlxM*), Panplutts, Pan Station 
P.O., Transvaal, South .Africa. Uonsulling (hoinist. 
On S^'ptember 9, 1021. , . 



Oct. 10, li'U 

SOCIEtY OF PUBUC ANALYSTS 

Five papers were read at the meeting held in the 
Chemical Society’s Koonis on October 1, Mr. G. Rudd 
Thompson in the chair. 

A paper on “ The Determination of Coconut Oil 
and Butter Fat in Margarine,” by G. D. Elsdon, 
B.Sc., and Percy Smith, discussed the methods 
^suggested for calculating the percentage.s of butter 
l^d coconut oil present in margarine from a con- 
■Sderation of the Reichert-Polenske-Kirschner pro- 
Bss. The authors attempt to show that there is 
Bne uncertainty in , these calculations and, from 
^fclyses of a large number of mixtures of known 
^bposition, they attempt to introduce some im- 
|»vement. The Blichfeldt process is discussed, 
Pml the opinion given that this has no particular 
advantage over the processes now generally in use— 
a modification of this process suggested by the autliors 
is found to be inferior to the Kirschner proce.ss 
though somewhat more rapid. 

“A Preliminary Note on the Composition of the 
Fat of Goat’s Butter ” was presented by F. Knowle.s 
and J. C. Urquhnrt, B.Sc. Owing to the increasing 
mmiher of herds of goats in the country, and conse¬ 
quent increase in sale of butter obtained from this 
source, the authors raise the important point whether 
or not it i.s legal for this product to he sold as 
‘‘ hiitter,” Analyses are given of samples of the 
fat of goat’s butters where the usual eonventional 
methods wore employed. Particular atteidion is 
directed to the Polonskc value, which varied from 
4-!) to 8-7, and which, if interpreted in tlic light of 
th(' usual standards for cow’s butter, would erron- 
consljf be as.sumed to indicate adulteration. 

‘‘The Quantitative Estimation of the Degree of 
Hydi'oly.sis of Gallotaimin by Tnnnase ” was diseii.ssed 
by Miss W. N. Nicholson, B.Sc., and J). Khind, 
B.,Sr. Tnnnase disintegrate.s gnllotannin, gallic acid 
being produced. ’The activity of tannase can there¬ 
fore Ije racasiued by estimating the unchanged 
gallotaimin. Such a method has been dcvi.sed by 
Rhind and Smith (liiochem. J., 1022, 16, 1). It can 
also, howov'cr, be moasiq|ed by estimating the amount 
of gallic acid produced by the enzyme. A method 
for the estimation of gallic acid produced by tannase 
has hccii described by Freudenbiwg ami Volllneeht 
{'/j. jthiixiol. Chanie, 1021, 116, 277). In tlii.s method 
the gallic acid formed by the action of taniiase on 
gallotaimin or methyl galiate is estimated by titration ’ 
w ith sodium hydroxide, litmus paper being used as an 
indicator. It is assumed by Frendcnberg and \'oll- 
hreebt that, tinder the condition eliosen by them, 
only the carboxyl group in the gallic acid reaids w ith 
sodium hydroxide. 'This method has now been 
tested and has been found not to bo reliable. Con¬ 
cordant results, however, have been obtained by 
using a slight modification of Mitchell’s colorimetric 
.method for the estimation of small quantities of 
gallic acid 1923, 48, 2). This method has 

;t)oen in constant use during the last eighteen months 
dn the work on tannase and has been found to give 
good results. 

In considering ‘‘ The Pemberton-Neumann Method 
tor the Estimation of Phosphorus,” Miss M. B. 
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Richards and W. Godden, B.Sc., A.R.C.S., show 
that the chief sources of error in this estimation are : 
(I) absorption of carbon dioxide by tlie alkali used to 
dissolve the ammonium ])hosphonioly^l>date precipi¬ 
tate ; and (2) the u.se of a wrong 'factor. Errors 
due to (1) may be eliminated by lioiling with excess 
of acid before the final titration. (2) Instead of 
Neumann’s factor 0-001268, the authors u.se the 
factor 0-00136)5, believing that tlie foniuila of the 
precipitate obtained by their procedure is (Nti J^PO,, 
12 Mo 0,. The use of tliis new factor, combined w itli 
the method of precipitation and wasliiag detaihxl in 
the paper, gives results in close agreement with those 
obtained by gravimetric analysis. 

Mr. W. S. ,Shaw, M.Se., read a paper on “The 
Application of ‘ Formol Titration ’ to the Kjeldahl 
Method of Estimating Nitrogen,” in which he said 
that, ill oriler to eliminate distillalion the formol 
titration inclhod was adapted to the e.stimation of 
nitrogen after the usual digestion with satisfactory 
results. The colourless solution is diluted and boiled 
to expel suliihur dioxide, neiitralisi'd and left slightly 
.aeid, and made up to 2.5() e.c. Twenty-live c.e. 
of the solution is rendered alkaline with normal 
sodium hydroxide solution, re-acidilied with 0-1 
normal suliihuric acid, boiled, cooled rapidly, and 
titrated with 0-1 normal soilium hydroxide solution 
with phenolplithalein as indicator. Five c.e. of 
forma idehyde solution (eomiuereial formalin of 
determined acidity) is added, the mixture allowed to 
stand for a few minutes, and the acidity titrated 
with 0-1 or 0-2 normal sodium hydroxidi! .solution. 
The acidity due to the formaldehyde .solution is 
corrected for, anil the nitrogen (-alcnlated. 


METALLURGICAL AND MINING NOTES FROM 
CANADA 

The British Empire Steel Coriioration has received 
an order from Germany, for 1(K>,000 t. of iron ore 
which will bo shipped from the company’s mine at 
Wabana, Bell Island, this ye.ar. 

The value of the mineral production of BiitLsh 
(lolumbia for the year 1923 was 8-41,304,32n. This 
is S6,l-lo,477 greater monetary valm- than the output 
of 1922, an iiK-rca.se of 17-.5 iicr cent. 

I’jilludium is la-ing (irodiii'i-d at the Saltehuek 
Mine, B.(.'., and the cimeentrales .sliippcd to the 
reliiierv' at Irvington, N.J. 

The ainnial linaneial statena-nl of tlie Mcliityro 
I’orenpine Mines Ltd., shows that 369,146 t. of ore 
were tre.-ited of an average value of 89-69, and con¬ 
taining in all 157,7( 2, line oz. gold and 27,550 oz. 
of silver. 'I'he annual dividend, vvhu-li lias been 
15 per cent., is to be increased to 20 jK*r cent. 

The Vt’right-Hargreavms Mining (’o., is inereasing 
its milling capacity from 1.50 to over 460 t. of 
gold ore daily'. 

The Hollinger Co., which has been liaiulling 
6.500 t. of ore per diem, expects to have a through¬ 
put of 8(X)0 t. w'ithin tw'o months. W'hen thi.s is 
accompli.shed it w'ill Ire tlm largest gold prodtieing 
mine in the world. 


CHEMISTRY AND INDUSTRY 
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GHEMISTRY 

REVIEWS 

Tin: Theory and Application of Colloidal 
Behaviour. Edited by 11. H. Bqouk. Vol. I.— 
'I'heory. Pp. xxx+444. Vol. 11.—Applications. 
Pp. xxvii4-445-829. Kew York : The McGraw- 
Hill Book Co., 1924. Price £2. 

This work consists of a scries of essays on various 
aapi^cts of the subject by a number of authors. The 
editor states in the preface that it is an attempt to 
meet the need for a comprehensive treatise on the 
colioidal .state and its more general applications. 
Unfortunately tln^ book itself falls short of the promise 
of the preface. 

'I'Iks treatment of theoretical asjiects in the first 
volume is decidedly scrappy. The editor hails the 
Donnan eipiilibrium (attributed to l^rof. ‘"Frank” 
G. Donnan) as a general factor in colloidal behaviour, 
and the fiist two papers, by •!. A. Wilson and the late 
Dr..f. Ijix'l), are mainly concerned with the properties 
of jM'oteina seen in the light of this theory. Other 
authors in this volume either ignore the theory 
altogether or iioint out its very limited applications. 
11. 15. Weiser, w1k> gives a good summary of what is 
known so far of the proiierties of jellies, points out 
that.howiner useful the Loeb-Wilson theory may be 
in explaining the swelling of gelatin, it is obviously 
inapplicable to the iiarallel phenomenon of tho 
swelling of rubber in benzene. 

Theie is a good deal of overlapiung in the pajicrs 
in this volume. Ih’of. Freuiidlich writes with his 
usual clarity on the sensitisation of su.siK'nsoids by 
minute (piantities of cmulsoiils, but the same matter 
is dealt ^^•ith more briefly by A. W. Thomas in a section 
on the mutual reactions of colloids, a portion of the 
subject also partly covered by- ,1. H. Northrop in a 
chapter on colloidal su.sjK'usions. There is also a 
tendency, particularly noticeable in the two latter 
pajs'rs, to emphasise tin? work of tlu! authors them¬ 
selves, which, bowiwer desirable it may be on other 
occasions, is scaicely what is looked for in a compre¬ 
hensive treatise. 

'There are several remarkable omissions in the 
work as a whole, and such fundamental matters as 
dialysis, the idtramicioscope and the 'Tyndall cone 
arc not c\'('n mentioned in the index. No attempt 
is made to give the reader any appreciation of tho 
sfieeialiscd technique of the subji^ct except in isolat.jd 
Cases. 'The division of the subject matter into 
'■ theory ” and ‘‘ ajiplications ” seems to have been 
made with a view to the cipial size of the volumes, 
and papers on the body fluids, enzymes and catalysis 
are included finder ” theory.’' 

'The .si'cond volume is much more satisfactory in 
covering the wide field of the applications of colloid 
chemistry, and indicates Vioth the results so far 
obtained and the directions in which further work is 
required. 'The seventeen papers summarise the 
colloidal features presented by minerals, soils, metals, 
fuels, smokes, silica, cereals, fruit jellies, cellulose, 
rubber, leather, gelatin, and ciusein. Photography, 
sanitation and diet are also discussed from the colloidal 
point of view'. 'The matter in a few of these sections 
is not otherwise easily' available, andJ|Jje technical 


and DtDtTOTB'r ' <«*. i«. 

chemist will find this volume much more useful and 
interesting than many parts of the first book. 

The volumes are W'ell produced, but the reading of 
proofs might have lieen more careful; the editor 
suffers from an inability to siyell proper names in the 
usual way, and an eminent British chemist is referred 
to as Fderster. 

P. C- Thorne 


Carbid und Acetylen, als Ausoangsmaterial 
F flR Phodukte der Ghemischen Industrie. 
By Prof. Dr. J. H. Vogel and Dr. Ing. Abmin 
S raiuLZE. Pp. 130. Leipzig: Otto Spainer, 
1924. Price, paper, .5 g.mk., bound, 0 g.mk. 

As indicated in the preface, the first 100 pages of 
this book, dealing w'ith the physical and chemical 
liropertics of acetylene and the use of acetylene as 
a raw material for the chemical industry, are prac¬ 
tically identical witli tho corresponding sections 
of “ Das Acetyden,” by' Prof. tf. H. Vogel (Otto 
Spanier, 192,’!), very -slightly' amended and amplified 
in ])laces. 'These are followed by' a ne.w section 
on the cyanainide industry (10 pages) and by name 
and suliject indices. The sections on the physical 
and chemical pro)>ertie.s of acetylene are an e-xcellent 
summary of what is known on the subject with 
very full references to the literature. Ou pp. 9 
to 11, three divergent siTs of figures are given without 
correction for tho limiting explosive compositions 
of acety'leiie-air mixtures. 

The section on the u.se of acetylene as a raw malcrial 
in eheiuieal industry di'als wilh the manufacture 
and proportie.s of chlorinated products, carbon 
black, graphite, hv'drogen, acetaldeliyde, acetic 
acid, acetone, alcohol and their derivatives, also of 
artificial rubber, varnishes and allied products. 
This section appeiirs to be an excellent acaount of 
German indu.strial methods. Tlie authors state on 
p. 97 that they have mainly confined themselves 
to German and Swiss methods. The book would 
be more valuable had it included some account of 
industrial dcvdopmenls cisew'here. 

On p. 103 the autliors refer to the manufacture 
of synthetic acetic acid and so forth at “ a works 
at the Shaw'inigan Falls in Quebec, Canada.” 

'The section on evanamide mamifaeture is too 
.short to allow of adequate treatment of the suiijtsT, 
and hero again attention is almost entirely confined 
to German methods and developments. 

In spite of the defects indicated tho book can be 
recommended to those who do not possess a copy 
of the 1923 edition of ‘‘ .Das Acetylen.” 

Ernest Fyleman 


BRITISH PORTLAND CEMENT MANUFACTURERS 

The Hon. F. C. Stanley and Messrs. A. White, 
A. Brooks, and G. E. V. ('ranage have resigned from 
the board. Tho new directors are Lord Meston, 
Sir J. A. Horne, Mr. W. J. Firth and Mr. P. .1. Pybus. 
An interim dividend on the ordinary shares of 
6 per cent, less ta.x (the same as the interim dividend 
last year) has been declared. 
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REPORTS 

Report of the Committee of the Privy Council 
FOR Scientific and Industrial Research for 
THE Year 1923-24. Pp. 139. Cmd. 2223. 
If.M. Stationery Office, 1924. Price 3s. 

The expenditure of the Department of Scientific 
and Industrial Research for the financial year 1923-24 
was £515,382, including £33,307 expended on head¬ 
quarters administration and made up of £274,297 
from tlie E.\chequer, £42,761 from the interest and 
£103,187 from the capital of the Million Fund, 
and £85,251 from fees for tests and special investiga¬ 
tions. The balance of £9886 was met from the 
grant in aid of £39,500 voted in 1921-22 for increasing 
developments of the Department’s researches. The 
balance of £29,614 has been carried forsi'ard and 
supplemented by £15,0(H) voted in the estimates for 
1924-25. The estimated net expenditure fi.ir 1924-25 
is £328,281. 

During the year 291 grants were made to research 
worker.-i and students in training at a cost of £45,303. 
Other expenditure was as follows : National Physical 
Laboratory, £162,290, .a large part of Avhich was met 
by fees and other payments : the Fuel Ileseareh 
.Board, £46,319, (rectupts £3978) ; the Geological 
Burvey. £58,115; Building Keseareh Board. £8960; 
grants to 23 research a-ssociations. £103,187. The 
balance of the Million Fund at March 31, 1924, was 
£618,318. Further grants have been promised to 
the Research a.ssociations for the photographic, 
woollen ami worsted, cotton, scientific inst rtmients, 
and litien indiKstrics, and grants have bt^en nfi'ered 
to others. A research assoeiatijn for the .sugar 
imlustry is being formed. 

In the Ro|if)rt of the Advisory Council it is slated 
that reviews of nine research as,sociation.s have 
furnislied evidence of the ))rogrpss of co-operative 
research. .Foi’ the gi'cater part, the rt'seareh asso¬ 
ciations are stated to lie fulfilling the hopes held at 
the beginning of the scheme, which >as a whole has 
.justified it,s inception. Many of the investigations 
have been planned to expose the basic scientific, 
facts underlying technical ojxrations, ajid team work 
is being encouragdtl in the scientific stalls. After 
careful consideration, from a broad .standpoint, of 
eon.sultative work carried out by the a.s,sociati()ns, 
it is advised that the extent of such work should bo 
watched carefully, and should be strictly limited. 

T'he eoramitti'os rejwirt that the associations 
have been administrated ecjiiomically, and consider 
that finther aiil tc) associations should take the 
form of block grants diminishing annually in amount 
and BO graduated ns to make the ultimate cluinge 
over to comi)lete independence a relatively easy' 
matter. Thus, the British Portland Gement Asso¬ 
ciation has carried out valuable scientific work and 
the industry is receiving subscriptions to carry on 
w'itbout further State assistance. Further assistance 
is needed for the research association for the w'oollen 
and worsted industry, and extra grants will probably 
be given to the cotton and linen research associations. 
Special consideration has been given to the British 
Scientific Instniments Research Association, which 
is stated to have achieved valuable practical results. 


INDUSTTRY 

The improvement effected by the Glass Research 
Association in the general outlook and technique of 
the industry is appreciated, but the committee was 
not BO favourably impressed with the scientific 
results achieved. As the present financial ])osition 
of the industry affords no ])rospi!ct that funds will 
be found to continue the asstauatiou. stops will be 
considered to provide for resc'areh in this industry. 
The facilities at tlie dLsiwsal of the I’liel Research 
Board are to be increased to test promising plant 
or processes for the low-teintwrature carbonisation 
of coal, and to press forward tin* physical and 
chemical survey of the national coal resounics. The 
Gheinical Research B lard lias now been jirevided 
with a chemical laboratory close to the National 
Physical Laboratory, and it has been decided that the 
grant to the Institute of Metals for the study of 
corrosion of metals should eea.se and that this work 
should be carried on by the ( bomistry Re.seareh 
Board under a committee jiresided o\-er liy Prof. 
II. G. IT. (,'arj)cnt<‘r. Dr. D. G. Bengough being in 
direct cliarge of the investigatioii.s. 

In discussing grants to n'scarcli workers and 
students in training, the Re|iort states that the 
standard of the work don<‘ liy the students has been 
definitely rai.sed, and observes in relation to tlie 
reports they have sent in, tliul had style and had 
work frequently go hand in hand. The defect is 
attributed to too early specialisation, and the 
Advisory Gouneil considers that in the last two 
years of school life science slioiild not he allowed 
to absorb the whole of the student's attention to the 
exeliision of the humanities and the detriment of 
bis general education. Wien the student has 
graduated, and is .serving bis ap)irentieeshi|i to 
research, he should lie eiicouriiged to devote attention 
a,s part, of liis training to the historieu! and cultural 
aspects of his sulijects. Students speeialising in 
chemistry still pnqiondorate. Iiiit there is a small 
increase in the nuiiiher of those speoialisiiig in the 
biological sciences. The (Vameil notes with apjmnal 
a temleney for elieniistry students to ])ay more 
attention to tojiics with a biological training. 

Arrangements have been made with the Royal 
Institution for the eont iiiiianee of Sir William Bragg's 
researches on the A’-iay aiialvsis of crystals. The 
])roposals for the inteniatioiial |iiotcctioii of seieiitifie 
jiroperty put forward by Senator Rulliiii were con¬ 
sidered. .and it was eoneliided that not only were the 
]ir<iposals impraetieuhle. hut that if they were put 
into force they would have an unfortunate infltienco 
on the outlook of workers in laire science. 

The National Physical Labnralnry is investigating 
tile proposal to adopt a wavelength of light a.s a 
shiiidard of length, and has earned out impoidant 
work on the inaintennnee cjf standards, alloys, 
methods of producing pure inetals, minor metals, 
and the structure of metals and alloys. 

Gc>od ]>rogress has been made with the survey of 
the national coal resources liy the Fuel Research 
Board, and it is hojjed shortly to publish loeom- 
mendatious on sampling. The w ork on ear honisation 
has been continued, and interesting results have been 
obtained with the Lessing prof;es.s. apiilied to .separate 
low-tem))eraturo tar into ligirt spirit, hea\y oils and 
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pitch. Other work of the Board bears on. internal 
combustion engines, boiler tests (carbon dioxide 
recordcTs), the hydrogenation of oils and coals, and 
domestic heating, a report being in preparation on 
the last-nainetl subject. The research work on the 
direct fermentation of cellulose hn.s failed .so far to 
throw any further light on the ])roblcm, hut it is still 
being continued, and progress has been made with 
the translation on a technical scale of the laboratory 
experiments on the fermentation of sugars resulting 
from the hydrolysis of cellulosio material. 

Advances have been made by the Food Investiga¬ 
tion Board in investigating the freezing of tissues, 
the preservation of foods, engineering problems of 
storage and other problems. Work has been carried 
out to enable the determination of the constitution 
of any mixed glyceride, on the synthesis of the 
higher aliphatic acids, and on the de|)osition of fat 
in yeast and plant cells. 

L'seful work is recorded in the report of the Building 
Research Board, which has investigated the causes 
of the setting of Portland cement and plaster of 
Paris, the production of lire-re.sisting cement, the 
strength of asbestos cement roofing aiul the economic 
firing of kilns. 'I’hc main aim of the Stone Preserva¬ 
tion Committee is to devise methotls of recognising 
the nature of ihs-ay in a variety of stones suiijeeted 
to varying conditions, and it is hoped to gain further 
insight into the vaiious cause.s of decay, though 
reliable conclusions cannot bo drawn until the 
investigation has proceeded much further. 

'I'he Chemistry Co ordinating Research Board has 
continued work on the slow oxidation of hydrocarlrons 
to form formaldehyde {cf. 1923, 42, 41.'} t). The 
experiments on the synthesis of formalrlehycle from 
carbon monoxide and hydrogen unclear compression 
were abandoned, but as it appears that an oily product 
containing methyi^alcohol can be obtained from 
carbon monoxide ami hydrogen by using high pres¬ 
sures and suitable catalysts, the advi.sability of further 
re.search is Ixsing considered. The conditions for the 
successful production of carbon tetrachloride have 
been ascertained and attention is being given to the 
production of methyl (’hloride. Experiments with 
the view of finding a cheap disinfectant in place of 
formaldehyde, have given little prospect of success, 
but attention is being paid to the recovery of formalde¬ 
hyde. after use in disinfecting wool. The Board 
conchtfled that it was impossible to arriv'c definitely 
at the cause of the Ojrpau explosion, but thought that 
there exist('d pockets of ammoirium nitrate either 
unmixed with ammonium sulirhate or mixed with a 
proportion insullieient to prevent detonation, a con¬ 
clusion in close agreement with that reached by the 
German committee of enquiry. The process for the 
treatment of aluminium so as to produce a surface 
film of oxide which would readily^ absorb other 
suitable jn’otect^ substances, and thus become 
highly resistan^» corrosion has been examined, and 
a patent has,;^^^ applied for. It is recomnrended 
that a graijftfmuld be made to I’rof. I. M. Heilbron 
in aid of rlS^Tch on certain fi.sh oils the chief con¬ 
stituent ^i^hich is a hydrocarbon. 

The Eapieering Co-ordinating Research Board has 
financed afeearches on light alloys, eleetpa-deposition. 


strength and properties of ferrous materials at high 
temperatures, fatigue of materials, and various other 
metallurgical questions. The preparation of a gelatin 
with low ash content and apparently free from nitro¬ 
genous impurities has been accomplished by the 
Adhesives Research Committee, which has also studied 
the prorluction of gelatin and high-grade glues from 
hones, hom-pith and various waste materials. Thus, 
an odourless and tasteless gelatin having very strong 
adhesive powers has been ])repared from fish .skins. 
Investigation at Bristol University on the nature of 
adhesion has continued to yield interesting results, 
though general conclusions cannot yet be drawn. 
The Fabrics Co-ordinating Research Committee has 
investigated the action of fire-proofing agents, the 
deterioration of fabrics and rubber, methods of 
water-proofing and other problems. The Gas Cylin¬ 
ders Rtjsearch Committee has instituted work oti the 
physical properties of the .so-called non-permanent ” 
gases, and interesting work has berm carried out 
under the Lubrication Research Committee, which 
proposes to publish an account of the results obtained. 
Valuable work has also been done by the Illumination 
Research Committee, the Forest 1‘roduefs Research 
Board, the I’hysies Co-ordinating Research Board, 
the .Radio Research Board, the Current Meters 
Committee, and the Rental Investigation Coinmittee. 

Report of the Government Chemtst upon the 
Work op the Government Labor.vtokv for 
the Yk-ar. ending M.akch 31, 192-1. Bp. 3(1. 
H.M. Stationery Oflice, 1924. Price Is. fid. 

During the year 399,421 samples were examined 
at th<! Goverr)ment Laboratory and at ehemical 
stations, an increase of 4(1,968 compared with 1922 -23. 
There has been an increase of mon- than 21,990 in the 
imraher of 8am])les examined at eliemieal stations, 
whilst the numhei- examined at tlic central lal)ora- 
tories in London lias ri.sen from 225,073 to 251,(109, 
an increase of 25,930. Samjiles of wine, sugar and 
tea have increased, and there are notable increases 
in the number of samples of w'ort, exported beer and 
spiritous preparations. The number of samples 
of beer examined for flie detection of dilution is again 
high, being 5079. The number of samples of imported 
beer has risen from 1301 to 15,283, and of exported 
tobacco and snuff from 8533 to 17,718. Both these 
largo increases are due to the e.stablisliment of the 
Irish Free State, and tlie neec.ssary examination of 
goods passing to and from that country. The work 
in connexion witli the Safeguarding of Industries 
Act has involved the examination of nearly 8009 
samples. Tins Dangerous Drugs Act utvd the Dye¬ 
stuffs (Import Regulation) Act, continue to impose 
considerable work on the Department. The total 
number of samples for the Admiralty w'as 410, which 
does not include the sea-water samples forwarded 
by the Admiralty for the determination of salinity. 

Of the 867 samples of butter examined during the 
year, 10 contained more than 16 per cent, of water ; 
three samplcAS described as “ hard butter ” were 
preparations of palm kernel fat; and two Were 
described in error as “ milk-blended ” butter. Out 
of 465 samples of margarine, five were found to 
•contain more than 16 per cent, of water, but there 
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■vras no evidence of excees of butter in any of the 
samples. The proportion of fat in cheese was found 
to vary from 8-6 to 38-1 per cent., or from 21-0 to 
56-9 per cent, of the dry matter in the cheese ; some 
of the cheese had thus been made from skimmed milk, 
but no exception could bo token, as there are no 
appropriate rcgulaiions to control composition. 

Examination of tinned cream showed that it 
contained 23 to 64 per cent, of fat, and the preserved 
cream from 61 to (17 per cent. Out of six samples of 
tinned sterilised milk examined, two were found to 
have been deprived of about one-quarter of their fat. 
The others were not adulterated, but three of them 
containing ordinary whole milk, bore the new con¬ 
densed-milk label. Of the 263 samples of condensed 
milk token under the Public Health (Condensed 
Milk) Begulations whieh came into force on October 1, 
1923, 63 samples wer(! reported against. All were, 
however, found to be free from chemical preserva¬ 
tives. Thirty-six samples of sheep-dips submitted 
duiing the year W'cre reported to be defective. Sam¬ 
ples of river water, effluents and sea-water were also 
examined. Various deficiencies and impurities were 
found in fertilisers and fecding-stulTs. 

An enquiry was made under the Merchandise 
Marks Act into the comjiosition of various agricultural 
materials, and it was found that one out of seven 
samples of ground oats, contained 15 per cent, of 
tapioca flour ; another sample contained 85 per cent, 
of barley and ta})iocu. Three samples of pea meal 
wei'c found to contain 5, 25 and 33 per cent, of maize 
and barley, and four samples of barley meal were 
found to contain 25, 39, 40 and 50 per cent, of oat 
refuse and weed se(als, whilst a sample of fish nuial 
contained 10 per cent, of ground cereals and refuse. 
Two samples of co]>per sulphate containe<l 50 per 
cent, of sulj)hate of iron. 

Altogether, 47,733 samples of beer were examimd 
for aa.scssnuint of duty. Out of 292 samj)lea of brew ¬ 
ing materials tewted, 140 were malt, corn, brewing 
sugars and exhausted grain, and 152 yeast foods and 
miscellaneous substances used, or proposed to be 
used, in the preparation of beer. Ninety samples 
were found to contain arsenic in slight excess of the 
legal limit. Many chity-frec sjnrits, including methyl¬ 
ated spirits, specially denatured spirits and other 
manufacturing spirits were; examined, and the 
naphtha represented by all these samples with one 
excejrtion was approved as fit for methylating 
l)urposes. Examinations were, also made of sanqiles 
of sugar, glucose and saccharin, tea, tobacco. ai\d 
wines. None of the 163 samples of matches examined 
was found to contain white phosphorus. 

In connexion with the work done by the Oflice of 
Works in the strengthening of the roof of the Oreat 
Hall at Hampton Court some oak panels which had 
been repainted about a hundred years ago were 
examined. Traces of the original azxire blue were 
found on the wood. This had been covered over 
with a coating of white lead, and then with a Prussian 
blue paint. Since Prussian blue was discovered about 
1710, it is clear that the blue paint could not have been 
put on earlier thair this date. It is known that the 
final oak-coloured paint was applied early in the 
last century. 


MARKET REP<»RT 

Tliis Market Report ia compiled from epeoial information 
received from the Maiuifacturcre concerned. 

VtUcss otherwise slated the prices quoted below cover Jair 
quantities net and naked at sellers' works. 

OENERAL HEAVY CHEMICALS 
Acetic Acid, 40% tech. .. £23 lOe. }ier ton. 

Acid, Boric, Commercial— 


Cryst. .. .. .. £40perton. 

Powder.£47perton. 

Acid Hydrochloric .. 3s. Od.—Os. per carboy d/d., 

according to purity, strength 
and locaUty. 

Acid Nitric 80“ Tw. .. £21 10s.—£27 per ton rankers’ 
works, according to district 
and quality. 

Acid Sulphuric .. .. Average National prices f.o.r. 


makers' works, with alight varia¬ 
tions np and down owing to 
local considerations : 140“ Tw., 
Crude Acid, 66s. per ton. 168“ 
Tw.. Arsenical, £6 lOs. per ton. 
168“ Tw., Non-arsenical, £6 16s. 
per ton. 

Ammonia Alkali., .. £6 16s. per ton, f.o.r. Special 
terms for oontrnots. 

Bleaching Powder .. Spot £11 d/d.; Contract £10 d/d. 
4 ton lots. 

Bisulphite of Lime .. £7 pot ton, ijackages extra. 

Borax, Commercial— 

Crystal.£25 per ton. 

Powder.. .. .. £26 per ton. 

(Packed in 2-owt. bags, carriage 
paid any station in Great 
Britain.) 

Calcium Chloride .. £6 17s. 6d. jw ton d/d. 

Copper Suljjhato .. .. £26 per ton. 

Methylated Spirit 64 o.p.— 

Industrial .. .. 2s. 7d.—28. I id. per gallon, accord¬ 

ing to q\iantity. 

Mineralised ■. -. 3s. 8d.- 4s. per gallon, according 

to quantity. 

Nickel Sulphate .. .. 7 £38 jxir ton d/d. • Normal busi- 

Niokol Ammon. Sulphate ) nosa. 

Potash Caustic .. .. £30—£33 jior ton. 

Potass, Biclrroroate .. 6}d. ijer lb. 

Potass. Chlorate.. .. 3d.-—4d. (wr lb. 

Salammonioo .. .. £32 per ton d/d. 

Salt Cake.£3 lOs. per ton d/d. 

Soda Caustic, solid .. Spot lots: delivered. £16 17s. 6d. to 
£19 7s. 6d. por ton, according to 
strength. 20e. less for contract*. 

Soda Crystals .. .. £5 r)S.—£5 lOs. per ton ex railway 

depots or ports. 

Sod. Acetate 97/98% .. £24 per ton. 

Sod. Bicarbonate .. £10 10s. per ton, carr. paid. 

Sod. Bichromate.. .. 4}d.pertb. 

Sod. Bisulphite Powder 

60/62%.. .. .. £17—£18 jx:r ton, according to 

quantity, f.o.b., 1-owt. iron 

drums included. 

Sod. Chlorate .. .. 3d. per lb. 

Sod. Nitrate refd. 96% .. £13 6s.—£13 lOs. per ton ex 

Liverpool. Nominal. 

Sod. Sulphide oono. 60/05 About £14 lOs. per ton d/d. 

Sod. Sulphide oryst, .. £9 per ton d/d. 

Sod, Sulphite, Pea Cryst. £16 per ton f.o.r. London, 1-ewt. 

kegs inoludod. 
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RUBBER chemicals 

Antimony sulphide— 

Golden .. .. ., 5|4.—li. 4d. per lb., aooording to 

quality* 

Crimson ,* la. 3d.—Is. 6d. per lb., according 

to quality. 

Arsenic, Sulphide, Yellow la. I Id. per lb. 

Barytes ,. ,, .. £3 lOs. to £0 16a. per ton, accord¬ 

ing to quality. 

Cadinium Sulphide .. Ss. 9d.'—4s. per lb., according to 
quantity. 

Carbon Bisulphide ♦. £30—£33 per ton, according to 
quantity. 

Carbon Black .. 7d.—7jd. per lb. ex wharf. 

Carbon Tolraehlorido .. £00—£06 per ton, according to 
quantity, drums extra. 
Chromium Oxiclo, green.. Is. 3d. per lb. 

/ 6d.'—OJd. por lb. Demand very 
Indiarubbor Substitutes ) brisk. Prices likely to remain 
White and Dark .. y steady owing to hrnmess of 
V rapesood oils. 

Lamp Uhvek . . . . £4H per ton, bnrrola free. 

liSad Hyposulphite .. 7|d. per Ib. 
lithopono* 30% .. .. £22 lOs. por ton. 

Mineral Uubber ** Rub- 

pron . .. .. £10 6s. per ton f.o.r. London. 

Sulphur .. .. .. £10—£12 per ton, according to 

quality. 

Sulphur Pro(ap. B.P. .. £30—£67 por ton, according to 
quantity. 

Sulphur Chloride .. 4d. lb.» carlwys extra. 

Thiocarbanilido .. .. 2 h. Od. per lb. 

Vermilion, pule or deep .. 6s. Id. per lb. 

Zinc Sulphide .. .. —Is. 8<i. per lb., according to 

quality. 

WOOD DISTILLATION PRODUCTS 
Acetate of Lime— 

Bn^wn .. .. .. £12 por ton. 

Grey ■. .. .. £10i>cTton. 

Liquor.. .. .. 9d. per gall. 32® Tw. 

Charcoal . . . . .. £7 i5s..£0 5s. per ton, according 

to grade and locality. 

Iron Liquor .. ..la. 7d. per gall. 82® Tw. 

Is. 2d. „ ,, 24® Tw. 

Bed Liquor ... .. lOd.—Is. per gall. 14/16° Tw. 

Wood Creosote .. .. 2s. 9d. per gall. Unrefined. 

Wood Naphtha— 

Miscible .. ..4s. lOd. per gall. 00% O.P. 

Solvent .. .. 5 h. 3d. por gall. 40% 0.1*. 

Wood Tar .. .. £4 6s. per ton. 

Brown Sugar of l.ead .. £43 per ton. 


TAR PRODUCTS 

Acid Carf)olic— 

Crystals .. .. (lid. per lb. Quiet. 

C’rinli^ (>0'ri .. .. U. 7d.-. Ik. 9d. per gall, acu.ording . 

lo <lL«4trict. Market flat. 

Acid Ci-osylic, 07/99 .. 2s.—2s. Id. i>er gall. Demand 

fair. 

Pale 96",, ^ ..Is. Od.- 2s. Id. per gall. Better 

(rnquii'y. 

Dark . . . ^ .Ik. 9d.—2s. Itl. per gall. Quiet. 

Anthracene Paste 40 % .. 4d. per unit per cwt. Nominal 
price. No business. 

Anthracene Oil— 

Strained .. .. Od.--(*^1. jmr gall. Small demand. 

Benzole— 



.. 7id,—9d. per gall, ex works in 
tank wagons. 

,. Is. lid.—Is. 3d. per jpall. ex works 
in tank wago:^ 


Benzole- 

Pure .. .. .. Is. 6id.—la. 7d. per |[aU. ex 

works in tank wagons. 

Toluolo—90% .. ..Is. 6d.—Is. ejd. per gall. Small 

demand. 

Pure ,. ,. Is. Bd.—Is, 9d. per gall. Small 

demand. 

Xylol coml. .. .. 28. 3d. per gall. 

Pure .. .. 3s. 3d. per gall. 

Creosote-— 

Crosylie 20/24% .. Bid. per gall. Little demand. 

Middle Od 
Heavy Oil 

Standard Specification 
Naphtha— 

Solvent 90/1 ()0 .. lid.—Is. 2d. per gall., according 

to district. A shade firmer. 

Solvent 90/190 .. lid."-Is. per gall. Not much 

deniarid. 

Naphthalene Crude— 

Cheaper in A'ciksliin- tiuin Lancashire. Den\and rather 
bettor. 

Drained Creosote Salts £4—£0. Quiet. 

Whizzed or hot pressed £0—£9 per ton. 

Naphthalene— 

(Crystals and FlaUod .. £12—£10 per ton, according to 
district. 

Pitch, medium soft .. -lOs.—46s. per ton f.n.s. Market 
very flat. No busIncKs. 

Pyridine—OO/HK) .. 18 k. Od.- U)«. per gall. Steady 

donnuid. 

Heavy .. .. 123. per gall. Market dull. 

INTERMEDIATES AND DYES 
Husiness in dyestufi's has been better since the beginning 
of the month tvnil further iiuprovcmcrit in oxpcetxrd. 

Li the foUovving list of Intermediates delivered prices 
include packages except where otherwise stated. 

Acetic Anhydride 96% .. Is. 7d, per lb. 

Acid H. .. .. ..3s. lid. per lb. 100% basis tl/d. 

Acid Naphthionie .. 2s. 2d. per lb. 100% basis d/d. 
Acid Neville and Winthcr 5fl. 8d, per lb. 100% basis d/d. 
Acid Salicylic, t ech. .. Is. Id. por lb. Improved demand. 
Acid Sulphanilio .. 9id. per lb. 100% basis d/d. 

AlnrmniumChIoride,anhyd.ls. per lb. d/d. 

Aniline Oil .. .. Sd. per lb. naked at works. 

Aiiilino Salts .. .. H.Ul. per lb., naked nt works. 

Antimony Pcntaclilorido Is. per lb. d/d. 

Benzidine Base .. .. 4k. por lb. 100% basis d/d. 

Benzyl Chloride 96% .. Is. Id. per lb. 

p-Cldorphcnol .. .. 4s. 3d. per lb. d/d. 

p-Chioraniline .. .. 3s. per lb. 100% basis. 

o-Crosol 19/31® ('. .. 4 hi. per Ib. Rather quiet. 

m-Cresol 98/100% .. 28. Id.—2s. 3d. per lb. Demand 

moderate. 

P'CJresol 32/34® C. .. 2s. ld.---2B. 3d. per lb. Demand 
moderate. 

Dichloranilino .. .. 3s. per lb. 

Dicldoraniline S. Acid .. 2s. Gd. per lb. 100% basis. 

jp-Dichlorbenzol .. .. £85 per ton, 

Diethylanilino .. ..43. 6d. per lb. d/d., packages 

extra, returnable. 

DimothylanUine .. .. 28. 3d. per lb. d/d. Drums extra. 

Dinitrobenzene .. .. 9d. -10d. per lb. naked at works. 

Dinitrochlorl>enzol .. £8410s. per ton d/d. 
Dinitrotoluene—48/50® G. 8d.~-0d. per lb. naked at works. 

66/68° C. Is. 2d. per lb. naked at works. 
Diphenylamine .. .. 28. lOd. per lb. d/d. 

Monochlorbenzol.. .. £83 per ton, 

/l-Naphthol .. .. Is. porlb. d/d. 

o-Naphthylamine .. Is. 4d. per lb. d/d. 
i9«Naphtbyl^mine .. 48. per lb. d/d. 


5d.—O^d. per gall., according to 
(piuhty and di.strict. Fair 
business passing. Small de¬ 
mand from Anicrica. 
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m-NltimUinv ; • t 
p-Nitmailin# 

Nitrobenzene 
o-Nitroohlorbenzol 
NitronophtheJene 
p-Nitrophenol .. - 
jj-Nitro-o-»mldo-phenol 
m-Phenylene Diomine 
p-Phenylene Diamine 
B. Salt .. 

Sodium Naphthionate 
o-Tolnidino 
p-Toluidine 

w-Toluylene Diamine 

PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

Acid, Aoetio 80% B.P. .. C47 per toii._ Firmer. 


. 4e. 3d. per Ib. d/d. . 

. 2». 3d. per lb. d/d. 

. 6Jd.—SJd. per lb. naked at woikir. 

. 2g. lid. perlb. 100% basis d/d. 

. 10|d. per lb. d/d. 

. Is. 9d. per lb. 100% basis d/d. 

4s. 6d. perlb. 100%basis. 

. Ss.Tld. per lb. d/d. 

. lOs. 2d. ]^r lb. 100% basis d/d. 

. 28. 6d. per lb. 100% basis d/d. 

. 2s. 3d. per lb. 100% basis d/d. 

. lOd- per lb. 

,. 3s. 3d.—2d. per lb. naked at 
works. 

,. 4s, per lb. d/d. 


Acid, Acetyl Salicylic’ 

Acid, Benzoic B.P. 
Acid Boric B.P. .. 


Acid, Camphoric.. 

Acid, Citric , .. 

Acid, Gallic 

Acid, Pyrogallic, Cryst. 

Acid Salicylic 

Acid, Tannic B.P. 

Acid, Tortario .. 

Amidol 

Acetanilide 

Amidopyrin 

Ammon. Benzoate 

Ammon. Carbonate B.P 
Atropine Sulphate 
Barbitone.. 
Bonzonaphthol .. 
Bismuth Carbonate 
„ Citrate.. 

„ Salicylate 
„ Subnitrate 

Borax B.P. .. , 


Bromides .. 
Ammonium 
Potassium 
Sodium 

Calcium Lactate 


Chloral Hydrate .. 

Chloroform 
Creosoth Carbonate 
Formaldehyde .. 
Glycerophosphates— 
Calcium, soluble 
citrate free .. 
Glycerophosphates— 
Iron .. 
Magnesium 
Potassium, 60% 
Sodium, 60 % . • 
Guaiocol Carboirate 
Hexamine ^ 


3s. Id.—Ss. 8d. per lb., according 
to ipjantity. Market fii’iner. 

3s. per lb. . 

Cryst. £81 per ton, Powder £65 
per ton. Carriage paid any 
station in Groat Britain. 

19a.—2ls. per lb. 

Is. 3id.—la. 4Jd. per lb., leas 5% 
for ton lots. Market very weak. 
3s’. perlb. for pure crj^tal. 

Gs.Od. perlb. Resublimed quality 
8s. per lb, Market firm. 

Is. tkl.—Is.Sd. [jer lb., according 
to quantity. 

2s. lOd. per lb. Market quiet. 

Is. IJd. per lb. loss 6%. 

93. per lb. d/d. 

29. ld.-^2s. 3d. per lb. for 
quantity. Demand slow. 

13s. 3d. per lb. Neglected. Stocks 
low. 

38. 3d.—3s. 6d. per lb. according 
to quantity. 

£37 per ton. 

12s. 6d. per oz. for English make. 
16a.—16 b. 6d. per lb. Quiet market. 
Os. 3d. per lb. Small inquiry. 

lOs. 6d_I2s. Cd. per lb. 

lOs. 3d—12a. 3d. „ 

99.“—lls. ,, 

, 8b. 8d.—lOs. 8d. „ 

. Crystal £29, Powder £.30 per ton. 
Carriage paid any station in 
Great Britain. 

Market firm. 

Is. Od. —la. 9d. i)er lb. A .Accord- 
Is. Id.—Is. 7d. per lb. ^ ing to 
la. 5d.—Is. 8il. P<'r lb. } quantity. 
Is. fld.—-Is. Od. perlb., according 
to quantity. Fair demand and 
steady market. 

. 48 .— 43 . 3d. per lb. Market 
easier after recent firmness. 

. 28. per Ib.for cwt. lots. Very steady. 
. 6a. Cd. per lb. Little demand. 

£49 per ton. 

Fair business passing. 


Romatropine 
mide 

Hydrastine hydrochlor . 
Hypophosphites— 
Calcium 
Potassium 
Sodium .. 

Iron. Ammon. Citrate 
B.P. 

, Magnoslura Carbonate— 
laght Commercial 
Magnesium Oxide— 
laght Commercial 
Heavy Commepoial . 
Heavy Pure .. 

Mentliol— 

A.B.R. recr^.,' B.P. . 
Synthetic .. 


Hydrobro- SOs. per oz. 

English make offered, 1203. per QZ. 

3s. 6d. per lb., for 28-lb, lots, 

4r. Id. per lb. 

4s. ,, 

2s. Id.—28. 6d. per lb. 


and 
.. 73. perlb. 

.. 8s. 9d. per lb. 

.. 9s. per lb. 

,. 33. 6d. |>or lb. 

.. 2a. 6d. ,, 

.. 10s. Od.—its. 3d. per lb. 
,, 3s. Id.—3a. W. per lb. 


Mercurials .. 
Bed oxide • • • 
Corrosive sublimate 
White preoip. .. 
Calomel 

Methyl Salicylate 
Methyl Sulphonal 
Metol 

Paraformaldehyde 


Paraldehyde 

Phenacetin 
Phenazone 
Phenolphtltaloin .. 

Potass. Bitartrate— 
99/100% (Cream of 
Tartor) 

Potass. Citrate .. 
Potass. Iodide .. 


£38 per ton net. 

£75 per ton, less 2J%. 

£25 per ton, less 2 J %. 

2s.—2s. 3d. per Ib., according to 
quantity. Sterwly market. 

52s. per lb. Cheaper. 

203.- 3.58. per Ib., accurding to 
quantity. English make. In- 
oreieiing demand. 

Market very quiet. 

Os. 3d.—6s. 4d. per lb. 

, 3s. 6d.—3s. 7d. ,, 

. 4s. 7d.—4s. 8d. ,, 

, 3s. Ikl.-—48. ,, 

, Is. lOd.- -2s per lb. 

. 20s. per lb. 

, 1 Is. perlb. British make. 

. 2s. Old. per lb. for cwt. lets. Not 
very oetive, 

. Is. Od. per lb. in free bottles and 
cases. 

. 6a. 9d. per lb. 

. 7s. 2d. per Ib. 

. -.Os. Od.—Os. per lb. 


88a. per cwt., h.’sa 2}% for ton 
lots. 

Is. lOtl.—2s. 2d. per lb. 
lOs. 8d.—17 b. 5d. per lb., accord, 
ing to quantity. Steady mar- 
kel. 

71d. per lb., 1-owt. kegs included, 
F.o.r. London. 

71d. per lb. 

2s. 3d.—2s. 4d.i>er oz., in 100 or. 

tins. Steady market. 

03a. per lb., in oO-lb, lots. 

3s. 6d.—4a. per lb. 

9s. Od. per lb. 

2s, 0<1. per lb. 

l.s. lid.—2s. 2d. per lb., according 
to quantity. 

£13—f 1,5'[ler ton, acconiing to 
quantity, d/d. consignee’s sta¬ 
tion ill 1-cwt. Uega. 

Sod. Metabisulphite cryst. 37s. (id.— 60s. per cwt. nett cash, 
according to quantity. 

16s. [wr lb. 


Potass. Motabisulphito .. 

Potass. Permanganate .. 
Quinine Sulphate 

Saccharin .... 
Salol 

Silver Proteinate.. 

Sod. Benzoate, B.P. 

Sod. Citrate, B.P.C., 1923 

Sod. Hyposuliiliite— 
Photograiihic .. 


Sod. Nitroprusaido 
Sod. Potass. Tartrate 
(RocIieUe Salt) 

Sod. Salicylate .. 


Sod. Sulphide— 

Pure recryst. .. 

Sod.. Sulpliito, anhydrous 


76s.—82a. 6d. per cwt., according 
to quantity. Quiet market. 

Fair demand. Powder 2 h.— 2s. 3d. 
per lb. Crystal at 2s. 2d. 

2s. 5d. per lb. Flake 2s. Od. 
l>or lb. 

lOd.— Is. 2d. |X'r lb. 

£27 10a..—£28 lOs. |x‘r ton, accord¬ 
ing to quantity, I-cwt. kegs 
iniduded. In large casks £1 
per ton less. 
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PATENT LIST 

Tbo datee ^«n In thki list are, in the case of AppJicatloaa for PatenU 
thcMo of applTcationa. and in the caae of Complete Bpeclflcationa aco^ted 
those of the Official Journals in which the acceptance It announced. Com¬ 
plete SpeelHcations thus advertised as accepted are open to inspection at 
the Patent Offloo immediately, and to opposition before Deo. lot; they are 
on sale at Is. each at the Patent Office, Sale Branch, Quality Court, 
Chancery Lane, London, W.0.2, on October 16th. 

I.—Applications 

Boule, Ltunsden, Peddie, and Pirbright, Ltd. Filtering 
apparatua. 22,846. Sep. 27. 

i)e«combcs and Tivalu. Desiccation. 22,372. Sept. 22. 
(Belgium, 22.9.23.) 

Farbenfabr. vorm. F. Bayer imd Co. Ap^ratas for 
producing intimate mucturo between gases and liquids, 
22,361. Sep. 22. (Ger., 4.J.24.) 

Marks (S^ford Riley Stoker Co.). Pulverising machine. 
22,474. Sept. 23. 

I. —Complete Specifications Accepted 

30,026 (1923). Hofn. XIX. 

62.50 (1924). Stockman. Crushing or reducing machinos, 
(222,039.) 

10,094 (1924). Aktiobolagot S<qmrator. Preventing in¬ 
jurious roactiou between a conlrifugnlly treated liquid and 
air. (218,250.) 

10,290 (1924). Kdelstahlwerk Rochling Akt.-Ges. and 
Ziegler. Regonevative furnaces. (218,978.) 

II, —Applications 

Caspari. Ijow-tempcmture distillation of fuels. 22,504. 
Sep. 24. (Ger., 27.9.23.) 

Dempster and Sons, Ltd., Illingworth Ofirboni/.tvlioii Co., 
Ltd., lllingw'orth, and Toogood. Apparatus for carbonisa¬ 
tion of fuel. 22.70.5, ^22,700. Sep. 25. 

Fairbrother (Jackson Research Corporation). ICxtracting 
oil fi-om oil-bearing sands. 22,35.5. Sep. 22. 

Fairbrother (Jackson Rc.soarch Corporation). Proces-s of 
distillinii shale. 22. 445. Sop. 23. 

Gray. 22,468- IJJ. 

Hermann and P<‘rkin. Distillation and curbouisalion of 
carbonaceous matorials. 22,470. Sep. 23. 

Marks (Oatlin Shal<' Products C(i.). Distillation of trar- 
bonaecouB material. 22.348. Sep. 22. 

Moresebi, and Soo. Anon. Alofonnia. 22,492. Sec XX. 
Pink. I*roduetion of oil gas. 22,683. 25. 

Soc. Anon, l^e Petrole Synthatiqiic. Syntliotift manu¬ 
facture of hydrocarbons. 22,322. So]). 22. (Fr., 19.10.23.) 

SiitelitTe. Manufacture of fuel. 22,365. Sep. 22. 
Syntlietic Amuionin and Nitrates, Ltd., and Humphi*ey. 
Production of combustible giiscs. 22,595. Sep. 2-J. 

11.—Complete Specifications Accepted 

30.102 (1923). Warnaiit. Gas-producer. (222,003.) 

1308 (1924), Coninek. Combustion of fuel. (210,419.) 

4611 (1924). Mond (Motallbank und MotallurgiH{dio Gc.s.). 
Intcrnally-beated fiat distillation shafts. (222,033.) 


^Iphonal .. .. .. 

158. per lb. Easier. 

Thymol . . 

178. 6d. per lb. 

PERMUMERY CHEMICALS 

Acotophonono 

129. 6d. per lb. 

Aubopino . . 

169.3d. „ 

Amyl Acetate 

28. 6d. „ 

Amyl Butyrate .. 

6s. 9d. 

Amyl Salicylate .. 

39. 3d. 

Anethol (M.P. 21/22“ C.) 4». Od. 

Benzyl Acetate from Ohio- 

rine-free Benzyl Alcohol 2s. dd. ,, 

Benzyl Aloohol free from 

Chlorine 

Benzaldehydo free from 

28. 9d. „ 

Chlorine 

3a. 6d. „ 

Benzyl Benzoate.. 
Cimiainic Aldehyde— - 

3s. 6d. „ 

Natural.. 

ISs. 9d. ,, 

Ck>umarin 

l»s. 6d. 

Citronellol 

178. „ 

Oitral 

8h. „ 

Ethyl Cinnamate 

12s. 6d. „ 

Ethyl Phthalate .. 

3s. 3d. „ 

Eugenol . . 

lOa. . „ 

(iforaniol (Palmarosa) 

33h. Otl. ,, Cheap! 

Qorauiol .. 

Us. — 18s. 6d. por lb. 

Holiotropine 

(is. 9d. „ 

lao Eugonol 

158. Od. ,, 

Linalol ex Bois de Rose .. 

26s. ,, 

Linalyl Aootato .. 

208. „ • 

Methyl Antluanilate 

Os. 6d. 

Methyl Benzoate. . 

6s. 

MiLsk Ambreitto .. 

508. 

Musk Xylol 

13s. 6d. ,. 

Nonjlin 

4a. 9d. ,, 

Phenyl Ethyl Acetate .. 

ir>8. ,, 

Phonyl Ethyl Alcohol .. 

lOs. „ 

Rbodiuol .. *. 

00s. 

Safrol 

Is. lOd. 

Torpinool .. .. 

2a. 4d. ,, 

Vanillin .. 

26s. per lb. ^ 


ESSENTIAL OILS 
Almond Oil, Foreign 


S.P.A. .. .. .. 168. Cd. per lb. 

Anise Oil .. .. 2s. 8d. [X5r lb. 

Bergamot Oil ' .. IOsMmI. per. , Cheaper. 

Bourbon Geraumin Oil .. 3r)3H>er lb. (ybeaper. 


Camphor Oil .. .. 

6.5s. per cwt. 


Cananga Oil Java 

lOa. por lb. 


Cinnamon Oil, Leaf 

O^d, per oz. 


Cassia Oil. 8D/85«o 
Citronolla Oil— 

9y. 9d. per lb. 

CheaiH'r. 

Java 85/90% .. 

.5s. 9d. per lb. 


(d‘vlon 

3.S. 3d. per lb. 

Cheaper. 

Clove Oil.. .. 

7h. 6 d. per lb. 


Eucalyptus Oil 70/75%.. 
Lavender Oil— 

2a. 3d. per lb. 


Fri'iicli 38/-K)'^„ Esters 

28s. Od. per lb. 

Dearer. 

Lemon Oil 

3a. per lb. 


IreriKingrasa Oil 

4s. 6d. per lb. 


Orange Oil, Sweet 

Otto of Rose Oil— 

1 Is. por lb. 


Bulgarian 

408. per oz* 


Anatolian . yV, 

18e. per oz. 


Palma Rosa Oil ., 
Peppermint Oil^^—^ ’ 

10 s. 6d. |»“r lb. 


English .. • ' .. 

6 .53. per lb. 


Wayne Cbxmty .. 

39s. ]«‘i‘ lb. 



•Lqiancaft ^ *• 18s. }>cr lb. Dearer. 

Potitgrain Oil ^ . .. Os. 3d. per lb. 

/Sandal Wood'tHl— 

....' ■Ifyitore. 263. 7d. per lb. 

.. .. IBs. Od. per lb. ^ Cheaper. 


HI.—Applications 

Gray. Treatment of hydrocarbon compounds. 22,468. 
Sep. 23. (t-.S., 20 9.23.) ' 

OlHTschbisische Kokswerko und Chem. Fobr., Domm and 
Kussig. Purifying crude naphtbalone. 22,477. Sep. 23. 
Soc. Anon, Lo Petrole SyntluHique. 22,322. *SVc II. 

III. —Complete Specification Accepted 

29,313 (1923). Wrii, and Chemischo Fabrik in Billwarder 
vorin. Hell und Stliamer Akt.-G<iw, Manufacturing pure 
anthraceno and pure cnrbaasolc. (221,999.) 

IV. —Application 

British Dyestuffs Corporotion, Ltd., Baddik\v, Horsfall# 
Jackson, and Shepherdson. 22,484. ^’ec Xlll. 

IV.—Complete Specifications Accepted 
13,246 (1923). Imray (vSoo. of Chemical Industry in 
Basle). Manufacture of iutermodiato products for making 
azo-dyestuffs, (221,843.) 
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26,476 U923)- Bioxoin (Akt.-Qes. I6r Anilin-Fabrilw* 
tion). Manufacture of dyestuffs for wool of the safranine 
series. (221.075.) 

26,703 (1923). Morton (Hof!man-I.rf». Roche und Co.). 
Manufacture of o-o*diacyl derivatives of diphenolisatine. 
(221,076.) 

3711 (1924). Holliday and Co., Clayton, and Stokes. 
Yellow colouring-matter of the pyrazolone series. (222,031.) 

V. —Applicafions 

British Oolanese, Ltd., and Ellis. Treatment of cclluloHe 
derivatives. 22,423. Sop. 23. 

Clough. Machines for scouring wool etc. 22,723. »Sop. 26. 
Dreyfus. Manufacture of oelluloeo product-s. 22,697. 
Sep. 25. 

Uarrow, Treatment of sawdust etc. 22,857. Sep. 27. 
Harrison, and Lustnihl, Ltd. Manufacture of artificial 
silk. 22,277. Sep. 22. 

Y.—Coitiplefe Specifications Accepted 

22,218 (1923). Dean. Apparatus for sizing and drying 
artificial silk and the like. (221,944.) 

31,715 (1923). Bergmann, Immerdorfor, and Loowe. 

aS'cc VI. 

3501 (1924). Soc. do Biuvots Textiles. Improvement 
of vegetable fibres. (211,407.) 

VI. —Applications 

British Dyestuffs Corporation, Ltd., Blackshaw, and 
Lawric. Mordanting, dyeing, etc. cellulose-acetotc jua- 
torialfl. 22,485. Sep. 23. 

B>Tom, Lithgow, and Downharn and Oo. Hank-dyeing 
machines. 22,378. Sop. 23. 

Ooigv' Akt.-Oes. PreiMvration of printing pastes. 22,339. 
Sep. 22. (Cer., 22.10.23.) 

Holtioann nnd Co., (ros. Calico etc. roller printing 
and inks tiierefor. 22,572. Sep* 24. (Ocr., 14.12.23.) 

VI. —Complete Specifications Accepted 

29,797 (1923). Silver Springs Bleaching and Dyeing 
Ltd., anti Hall. Dyeing cellulose acetate j)roductR. (222.001.) 

31,715 (1923). Bergmann, Immerdorfor, and Ivocwe. 
3’reatincnt cd animal fibres. (208,563.) 

VII. --Applications 

Oovers. 3*reimring aiUceous material. 22,699. Sep. 25. 
Hooper. Production of cyanides, cyanamidcH, ammonia, 
etc. 22,407. Sep. 23. 

Moreaelii, and Soc. Anon Aloformio. Manufacture of 
iodine «n»l bromine from natural waters etc. 22,493. 
Sep. 23. 

Soc. Clnmiquc' do la Grande I*aroisse, Azote et Pi-oduils 
OhiinifjucR. I’roduetion of mixed ammonium and potas- 
aiixm salts. 22,575. Mep. 24. (Kr., 8.11.23.) 

SynUud'ic .Ammonia and Nitrates, Ltd. Method of produc¬ 
ing nili'ogcn-hy<lr<>gen mixture for synthetic production of 
ammonia. 22,208. Sei). 22. (IT.S., 21.9.23.) 

Synthetic Ammonia and Nitnxie, Ltd., ami JIumplirey. 
Ammonia synthesis. 22,594. Sep. 24. 

Vil.— Complete Specifications Accepted 

23,570 (1923). Oasalo. Apparatus for the catalytic pro¬ 
duction of synthetic ammonia. (221,950.) 

25,698 (1923). Texas Gulf Sulphur Oo. Burning of 
^iulphur. (211,831.) 

VIIL—Applications 

Automatic Bottle Machine Cori>. und McNioh. GUw« 
funiaccB. 22,679. Sep. 25. 

Salerni. Abrading xiiuterialti. 22,425. Sop. 23. 

VIII. - Complete Specification Accepted 

15,328 (1923). Kallcn. Refractory mass. (221,852.). 

IX. —Applications 

Soc. Ijap. Obtaining polished surfaces in cement. 22,799. 
Sep. 26. (Fr., 29.9.23.) 

Soc. Lain Xhocesa for coaling motala upon cement 
Burfaces. 22,791. Sep. 26. (Fr., 29.9.23.) 


Spackman. .Manufacture of cemontitiouB matoriAlst 
22,329. Sop. 22. (U-S., 22.9.23.) 
iX.—Complete Specifications Accepted 
15,333 (1923). Marks (Wiggin's Sons Go.). Controlling 
the aetting of plaster. (221,853.) 

15,684 (1023). Clegg nnd Wliittakcr. Manufacture of 
artificial stone or marble* 

X.—Appltcationfi 

Coles. Electrodeposition of mctnlH. 22,495. Scj>. 23. 
Deutsche GasgliUxlicht-Auergoa, Manufarlure <if i)urc 
zipconium. 22,590. Sep. 24. (Her., 25.9.23.) 

Marks (Du Runt do Nemours end Co.). Alloys. 22,579. 
Sop. 24. 

Martin, and Sankey and Sons. Stainless iron and steel. 
22,514. Sep. 24. 

Poole. Flux for soldering nlumiuium etc. 22»400. 
Sep. 24. 

Salerni. Hardening steel. 22,424. Sop. 23. 

X. —Complete Specifications Accepted 

1.5,238 (1923). Marks (Cobb Klcctro Reduction Oxrp.), 
Reduction of ores. (221,848.) 

10,539 (1923). .Alhnnnna Ingcniorsbyran H. G. Torulf. 
Sintering or(?8. (200,090.) 

19,483 (1923). Gcncrol F.lectric Co., Lt<l. Manufacture 
of Imrd alloys. (213,214.) 

XI. —Applications 

Cole.s. 22,405. See X. 

Elektrizitiits Akt.-Ges. vorni. Schuckert und Co. Electro¬ 
lytic cells. 22,455. Sep. 23. (Gcr., 3.10.23.) 

Geneso and Peto. Ek^tric batteries. 22,753. Sep. 20. 

XI. —Complete Specifications Accepted 

31.392 (1923). Kalling. Electric furnace. (222.008.) 
3551 (1924). Dragonetti. Selenium cells without ineiiia. 
(211,161.) 

7233 (1024). WoHtern Eleo.trk* Co., Ltd. (Western Elec¬ 
tric Co., Xnc.). Soldering. (222,044.) 

XII. —Applications 

British Oil Pi(k1ucIs Co., Fulton, and Hutton. 

Treatment of oils for medicinal jmrposc.s. 22,513. Sc]). 24. 

Riedel Akt.-Ges. Process for splitting fats, oils, and 
waxes. 22,680. Sep. 25. (Ger., 11.11.23 ) 

XII. —Complete Specification Accepted 

5994 (1923). Silica Gel Corporation. Treating oils, 

waxes, nnd the like. (195,<»55.) 

XIII. —Applications 

British DyosttiffB Coiq^oration, Ltd.. Baddiley, Horsfall, 
Jackson, nnd Sltojiherdwon. Manufacture of colour lakes. 
22,484. Sep. 23. 

British Oil Products Co., Lt«l., Fulton, and Hutton. Trt'at- 
jiient of ])aints etc. 22,512. Sep. 24. 

• Ihyl. Mineral i)ignients. 22,747. Sep. 26. 

AVhite (Goodrich Co.). .Heat-plastic matcrinls. 22,568. 
Sep. 24. 

XIV. —Complete Specifications Accepted 

18,439 (1923). Niiugatuek Cliciutcal Co. JIalogonating 
the dry laticos of jjidia rubber ete., and compositions and 
articles made therefrom. (201,898.) 

27,784 (1923). Duke. VulcjuiirHing ruUx^r. (221,992.) 
931 (1924). Wild. Utilization of \*ulcanised rubber 

waste. (222,016.) 

XV. —Application 

Karb. voim. Mcister, Lucius, nnd Bnining, Knlnzlcin, and 
VoBS. Manuhicture of tanning sulwianeoB. 22,405. Sep. 23. 
XVII.' Application 

Corn Products Refining Co. Methoil of makmg stincli- 
converted doxtruo. 22,&0. Sep. 22. (U.S.. 11.4.24.) 

XVIII.—Complete Specifications Accepted 

15,797 (1923). Boidin and KiTront. Manufactiu'e of 
diastases by moans of oxidising ferments. (221,869.) 
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XIX.— Appllc«tlo«8 ■ 

Bliuik, Fricg, and Imhoff. Sewage purification plants. 
22,417. Sep. 23. (tier., 7..'5.24.) 

Everuert and Lcscai'de. Preservation of og^s etc. 22,620. 
Sep. 25. (Belgium, 25.0.23.) 

Imhoff. Sewage purification, 22,416. Sep. 23. (Gcr., 
15.7.23.) 

■Stead. Preservation of milk powders. 22,671. Sep. 25. 

XIX. —Complete Speclficatlont Accepted 

26,400 (1923). InduBtric on Handel Maatsehappij “ Hog.” 
Preparing caffein-freo coffee beans. (2(l(>,145.) 

30,026 (1923). Rain. Treatment of liquids by heat for 
stonlisation and other purposes. (208,140.) 

XX. —Applications , 

British Oil Products Co., Lttl., Fulton, and Hutton. 22,513, 

See Xll. 

Hefti and Scdiilt. Manufacture of esters. 22,380. Sep. 23. 
■lohnson (Badiaoho Anilin >ind Soda Fabrik). Manufacture 
of organic compounds. 22,.557. Sep. 24. 

Moreschi, and Soe. Anon. Aloforraia. Manufacture of 
halogen derivatives of natural gases etc. 22,492. Sep. 23. 
XX.— Complete Specification Accepted 

14,046 (1924). Chomische Fabrik vomr. Sondos. Manu¬ 
facture of the cardiac glucosidc of bulbus scilla*. (217,247.) 

''—-tSeneral notes 

Official Trade Intelllifence 

The Department of Overseas Trade (Development 
and Intelligence, il.T, Old Queen Street, London, 
S.W. 1) has receivetl the following enquiries for 
Briti.sh goods. British firms may obtain further 
information by applying to the Department and 
quoting the specific reference numlicr :— Australia ; 
Artificial and pure silk (.352); Copper plates (A.X./ 
13.38); Canada.: Steel (A.X./1343); Czechoslovakia : 
Pig iron (3fil); France: Oils, fats for soap-making 
(364) ; France and Fear East: Leather (365) ; India : 
Burma and Ceylon : Cast iron (357); Netherlands : 
indiaruhber ware, glass bolltles (369); Silk (371); 
United Stales: Leather (381); leather (B.X./12.59). 

Notes on Plant and Products 

Atmospheric Pollution is now engaging much atten¬ 
tion in consequence of the work of the Advisory 
Conimitfeo on Smoke Pollution. The evil elleets of 
smoke are obvious, but in gauging them some means 
of measuring the amount of pollution is required. 
Such a means has been j)rovided by two in-stminents 
designed by Dr. .1. S. Owens and described hi a 
liamplilet issued l>y the makers, C. F. Casella and Co., 
Ltd., 49-5(1, I’arlianierit Street, Ixmdon, S.W. 1. Tlie 
fir.Bt is an ,automatic in.stnimetlt for measuring sus¬ 
pended imimrity which, in outline, consists of a 
device which filters two litres of air at regular intervals 
through filter paper, thus forming a record fronnwhich 
density can be read by comjiarison with a calibrated 
scale of standard tints. The second instnunent is 
designed (o obtain a deposit from dusty air on a 
cover glass, on which part ides can be counted 

by means of an eye pie(jj|^^^ueter. , The pamphlet 
gives a desMb^m of ljP M S|^ments and full direc¬ 
tions for U3e^5|B|tesi publish catalogues 

and panqphlets^aijffiig to mstnirnents for surveying, 
engineering, a|^TOeteorology, pressure and \aeuum 
gatiges 6nd Bf WHTO efs. thermometers, counters, lem- 
pcratiire aiiM^iidity recordths and other scientific 


Dyntiifii (Import Regulation! AcL 1920 

The following statement relating to applications for 
licences under the Dyeatuffs (Import Regulation) 
Act, 1920, made during September has been nirnished 
to the Board of Trade by the Dyestuffs Advisory 
Licensing Committee:— - 

The total number of applications received during 
the month was 449, of which 361 were from merchants 
or importeia. To these should be added 12 cases 
outstanding on September 1, making a total for the 
month of 401. The,se wore dealt with as follows ;— 
Granted—-326 (of which 289 were dealt with within 
seven days of receipt). Referred to British makers 
of similar products—79 (of which 615 were dealt with 
within seven days of receipt). Referred to Repara¬ 
tion Supplies available—31 (all dealt with within two 
.days of receipt). Outstanding on September 30^ 
19H 2.5. : 

Of the total of 461 applications received, 385 or 
84 per cent, were dealt with within seven days of 
receipt. 

Foreign Company News 

The Cio. des Mines d’Anzin and the Etablissemeiits 
Kuhlmann have founded a company with a capital., 
of 10,000,000 francs for the manufacture of nitrogen 
products and ehemical products in gen<<ral. 

The Societe des Ciments dit Calaisis is building 
a large cement factory at Sangatte. The factory 
will include two rotary ovens giving a total annual 
jiroduetion of 80,000 to 100,000 metric t. 

The Cie. de Bethune has started work at its new 
synthetic nitrogen factorj’ at which the hy-iiroducts 
oif coal are utilised. 

The Soch'td Soie Artifidello de Tubize, the British 
Celanese Co., and several silk manufacturers in 
Lyons are founding a company with a < apital of 
6.5,(K)0,000 francs to work an artificial silk factory 
at Venissieux (Rhime). It is intended to begin 
work at the end of 192.5 and to produce :)00 kg. 
of cellulose-acetate .silk per day. 


PUBLICATIONS RECEIVED 

iSrHCi.M. llsroaTs o.n thk AIinkrai. Hksoviivks of Guk.^t 
ISIITTAIN. \a)l. .'CXVIU. Refiaeloiy .Materials, Fire¬ 
clays, Analyses ami Fliysical Tests. By F. R. Emnw, 
B.A., B.Se., ami A. Sefilt, M.A., l>..8e. Memoirs of 
the (leologieal Survey. Fl>. ii-t84. H.M. Stationery 
Ofiiee, 1921. Pi iee !).s. 

IsOTOFFs! By F. \V. Aston. Seeoml e<ll4ion. Pp. 
xi-(.l82. bomlon: E. Ainolil ami Co., 1921. Price 
10.S. fill, 

Fovaiii Annual RF.roiiT of the .Scikniikic ami T.N'nu.sTmAi. 
UKSEAnen Council of Aliikrta; ]92;1. Printed by 
order of the Legisl.ativo A.ssembly. No. 10. P]>. 76. 
Kdmonton; .1. TV. .leftery, 1021. 
llF.eoaT 01 ' UlE Co.M.UITTKR OF THE PiUVV CoeNClI, Fon 
SoiENTinC AMI iNnu.STKIAL RESK.AaC'K I'OU THE V’eAB 

192:1—19,24. Cmd. 222:1. Pp. iv-(-1.39. l.midon : 

H.M. Stationery Olfioo, 1924. Price 3s. 

Rkfoiit of tuf Coveiinment Chemist upon the Wdiik of 
THE (iOVKaN.MENT Laiiohatoue fou the viak e.ndi.no 
Mvbch 31, 1924. With Appendices. Pp. :16. H.M. 
■ vStatioiicry Office, 1021. Price Is. fid. 
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EDITORIAL 


H e is not dead, says Ptolemy in the prologue 
to his Almagest, who has given life to science. 
What do we mean by giving life to such a 
science as chemistry ? And how is the process to 
be effected 1 The life of chemistry may be measured 
amongst other ways by its effect on the community. 
The theory of numbers, wc feel sure, deserves to 
be a science, but it is difficult to imagine that 
Wilson’s propositions on prime numbers will ever 
create new industries or be of any practical use. 
Not that we are prejudiced against Wilson; he 
was a north countryman and a fisherman and harl 
other good qualities. Judged by its effect on the 
community chemistry must be not only alive, but 
in the prime of life. Mr. Woolcock has recent!}' 
expounded this to us in unmistakable terms and 
now tells us the subtle arts by means of which the 
least unsophisticated of chemists achieve their 
publicity. The life,pf a science may also be judged 
oy the rapidity of ira progress ; hero again chemistry 
comes out well from the trial; see in “Chemistry 
in the XXth Center}' ’’ how rapidly it is now deve¬ 
loping. The future developments are not within 
our imaginations, but will certainly be prodigious. 
Future generations will continue the struggle of 
the highest point of man’s wit with the efficacy of 
Nature. We have w itnessed artificial silk; some 
day when wood is expensive the raw material for 
this industry will be artificial cellulose or 8 }mthetic 
■fohaose. We imagine, however, that one of the 
most striking symptoms of a robust vitality is the 
interest taken in the science by the, jgreat mass of 
maTikind. The exhibition at Wembley has rendered 
most valuable service in this respect to’ many of the 
soienocs. Chemistry, mechanics, electricity and other 
branches of science have made an iiTesistible appeal 
to millions of visitors. The chemical and engineering 
exhibits have been thronged by Mople of all ages. 
Even So learned an exliibit as that of the Royal 
^ciety. 4 l)it^ b^n visited by nunihers beyond the 


Timit of our vision. Those who have been to 
Wembley haU a dozen times arc very grateful 
to it; those who have not been there at all liave 
missed an impressive sight, an eintomc of the 
British Empire, infinite riches in a little room, the 
latest achievements of human ingenuity and a 
triumph of British organisation. We trust that 
next year we may again pass through the Alchemists 
Gate, drink tea in Rong Kong, admire the carving 
of Burma, the natural products of Canada and 
Australia, watch the biscuits made for temporarily 
assuaging the hunger of a younger generation and 
study the value of gravity by that powerful Att- 
wood’s machine, the scenic railway. 

* * • 

The historical side of science is urged, as woifhy 
of study, by such eminent men as Sir WiUiam 
MoConnick and Sir Frank Heath. It has long been 
a favourite hobby of the amateur, who lacks a 
profound knowledge of the subject, 'ruming for 
a moment to marine biology, it seems that the 
Romans, thoiigh familiar with the oyster and the. 
murex, were unacquainted with the mermaid. 
A well-knowii Latin writer commences his oration 
with the following euipwising remarks : If a painter 
chose to depict a figure the upper part of which 
w'as a beautiful woman but the lower part was-a 
fish’s tail, when you were admitted to view his 
picture, could you refrain from laughing 1 Such 
pictures are now common and excite no emotion. 
A friend of ours who takes an absorbing interest in 
politics tells us that this image explains the whole 
political situation and the cause of the present 
general election. The Labour Party, he arguc.s. 
does not quite deserve the description of beautiful, 
the upper part is, indeed, fair but not beautiful, 
something like tluj late Mr. Justice Cozens Hardy, 
According to his view, ju.st as many a cricket eleven,- 
.so, too, the IiabouT qncture Is disfigured by an ugly 
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tail, comywsed as most tails ai-e of extremists. A 
tail is in fact an extremity, the personification of 
the limit. Now tails sometimes include stings and 
sojnetimes rattlt« ; whether Mr. Ramsay MacDonald 
sought an election to avoid the stings and arrows 
of fiis outrageous followers or whether he was 
rattled, our friend is not certain. In his opinion 
the late Government has handled several of the 
most important questions very well; in finance and 
in foreign politics he considers them to have been 
skilful and reasonable. 'J'he picture, otherwise so 
pleasing, Ls .spoilt by the hideous tail; the Prime 
Minister has been cajoled or forced into a situation 
which is considered iishy. The Prime Minister was 
led into wrong by a vision of right; the Attorney- 
General laboured at his brief, hut his explanation 
was obscure. Decipimnr specie recti: brevis esse 
laboro, obscitrus fw. Now, whether the Prouder 
seeks a general election to avoid the attacks of the 
Conservatives or the Liberals or his own extreme 
followers—or, as our friend calls them, proddeis— 
is not clear. Prof. Gowland Hopkins showed last 
year at (.;ambridgo that many organic compounds 
are conveniently broken up by the simultaneous 
action of two reagents, the one greedy for oxygen 
and the other greedy for hydrogen. A similar 
process has recently aftected the Labour Party. 
Mr. Ramsay MacDonald attacked by those who 
think ho has gone too far and by those who think 
ho has not gone far enough, hopes by an election 
to shake off some of the enemies of the mennaid 
and at the same time to acquire a less dangerous 
and noisy tail as a support to that sweet reasonable¬ 
ness which is apparent now that he is, like so many 
Mermaids, on the rooks. To avoid any misunder¬ 
standing we may state that the friend we have been 
quoting is neither Sir Alfred Mond, nor Sir John 
Brunner, nor Mr. Miller-Jones. 

* * * 


school boolcs •with which we struggled in former 
years : “ Kennedy’s Latin Grammar ” and “ Wil¬ 
liamson’s Differential.” Longmans have published 
books of every sort—literature, classics, mathe¬ 
matics and science. It is no little achievement to 
have published for two hundred years, (iuring the 
reigns of eight British Sovereigns. The firm ■was 
well established in the ’45 and a sturdy veteran 
when oxygen was discovered in 1774—in fact, cele¬ 
brating its fiftieth anniversary. We can imagine the 
then proprietors having an extra bottle of madeira in 
some mansion in Savage Gardens or other fashionable 
reisort of the period. Let us wish them a further 
spell of another two himdred years ; may they con¬ 
tinue to publish as good books as those we have men¬ 
tioned and to be successful and happy! Chemistry 
and Industry has often had occasion to tiun to 
Mellor and to Thorpe, and we fancy that some of 
the articles we have published by the Rev. Basil 
Valentine White would have taken different shapes 
had not “ Wiite's .Selborne ” been handy to assist 
him in their compilation. It is a matter of regret 
to find that Basil Valentine himself is considered to 
be almost a legendary person. 

♦ * * 

Dr. Levinstein has given us a history of the dye¬ 
stuff industry in its early days, which contains infor¬ 
mation now to most of us, and ]>re.sents to some 
extent a line of argument different from the usual 
ones. He has sources of information, including his 
own retentive memory, which make his account un¬ 
usually interesting and give it the authority which 
belongs only to those who write at first hand. Tlianks 
to him and to Prof. G. T. Morgan, we know the 
most essential facts in the early history of the coal- 
tar colours and the present state of their manufacture 
in this country. As to the future of the industry 
in this country, in America, in France and in Switzer¬ 


The firm of Messrs. Longmans, Green and Go. is 
well known to chemists. Has it not published 
“ Mellor ” and “ Thorpe,” and some other familiar 
books ? It is perhaps not so widely knowm that it 
has been publishing books for a couple of hundred 
years, and that it owns the publishing business of 
Messrs. Rivington, established in the year 1711. A 
pleasant and chatty account of the House of Long¬ 
man, ■written by Mr. Harold Oox, appears in the 
Edinburgh Review this month, and gives a number of 
such pieces of information. We were tempted after 
reading it to glance at our own meagre store of books, 
and notice how many of our old favourites were pub¬ 
lished by them. Of Messrs. Longman’s earlier publi- 
iations we found few, but they furnished us with 
“ Scott’s Minstrel.s^&^ublishod in 1812, and “ Gow¬ 
er’s Poems,” pipPffied in 1817. “ Kirby and 

Spence’s KnUMHoJo^^ of the year 1837 we used to 
read wth doflghtrSp^^me volumes of the “ Cabinet 
pycldw^a,” edltedithe Rev. Dionysius Lardner 
in jl^^tear 1831, and still worth reading. Our 
“ White’s Selborne” is the offspring of 
in 1837, and a well-printed book too. 
!!ottmN to more modem times, wo found a favourite 
)ea-iide book, “ Macaulay’s Histosy,*” and some old 


land, only a political candidate could speak with any 
assurance, and the history of countries which enjoy 
the system of elections shows a number of instances 
of electoral prognostications which have turned out 
to be exaggerated, lii the case of the British Dye¬ 
stuffs Corporation, Mr. Bidney Webb a few days ago 
announced that the Government would veto the pro¬ 
posed agreement with the Interessen-Gemeinschaft. 
Will some ne-«' agreement or some new policy take its 
place ? The chief difficulty in recommending any 
policy is the ignorance most of us possess of the 
details of the business of the Dyestufts Corporation. 
There is no good reason why these business details 
should be disclosed to the public, and yet indirectly 
the public is a good deal concerned. In many sueja 
difficulties, the ■writing down, in accurate terms, of 
the essential facts is a method of indicating the only 
possible policy. Probably a careful judicial survey 
of the whole position, looking at the dyestuff problem 
from the national point of view, would be of great 
value. The directors of the Dyestuffs Corporation 
are bound to consider the problem mainly, even 
almost exclusively, from the point of view of their 
own shareholders. Hardly anyone else has now the 
detailed information necessary for an impartial 
survey of the situation. 
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THE BRITISH EMPIRE EXHIBITION 


The Britiah Empire Exhibition at Wembley ia 
a veritable microcosm ; it includes countries from 
every continent ranging from the tropical to the 
polar. It comprises amusements, art, music, en¬ 
gineering, coal mining and every other industry, 
and it has a scientific side which is almost 
equally varied. In several of our previous issues 
wo have described in considerable detail the exhibits 
of chemistry and chemical engineering; we have 
not had an opportunity of mentioning all of those 
that deserved mention, but in this article we hope 
to rectify the more important of these oniissions. 
We have also not done justice to that w'onderful 
exhibition of Pure Science arranged by the Royal 
Society. The Royal Society excluded chemistry 
from its ari'angement so as to avoid clashing with 
the exhibits in the Palace of Industry, and it gene¬ 
rously helped in that province which forms the 
“ debatable land ” between chemistry and physics. 
Its own exhibit, in the British Government PaviUon, 
contains important and interesting exhibits dealing 
with geophysics, zoology, botany and physiology, 
but the greater part is taken up by a most valuable 
physical exhibit. The structure and nature of 
matter, electricity and the atom obviously are of 
supreme interest. The handbook prepared by the 
Royal Society ia very helpful; it is readable and 
go<xl. It would bo twice as good if it were twice as 
long: jterhaps even its excellence would have 
varied with the square of its length. There is not 
a chapter in it which does not make the reader 
wish for more. Sir Joseph Thomson, Sir William 
Bragg, Sir Ernest Rutherford and Dr. Aston have 
written the portion which deals with atomic physics ; 
it is fortunate for the public that they each have 
a gift for popular exposition. They have them¬ 
selves done original work of the highest quality 
and considerable quantity, and the apparatus and 
devices shown are of historical importance. These 
include the apparatus by which the existence of 
electrons was detected and their mass and velocity 
measured, the earliest photographs of positive ray 
spectra, Fleming's original rectifying valves, Aston’s 
mass spectograph, Wilson’s photographs of ionising 
articles, Joly’s photographs of the haloes caused 
y radioactive minerals, early incandescent lamps 
of the period 1880—1882, Crookes’ tubes, Bragg’s 
ionisation spectrometer, diffraction gratings and 


extremely delicate apparatus for refinements in 
measurement, ultra-micrometers, crystals of metals, 
and sections illustrating the structure of metals and 
alloys. There are laisides these very many other 
pieces of apparatus illustrating the phenomena of 
heat, electricity, light, explosions and many astrono¬ 
mical exhibits of singular interest. 

The exhibits and the handbook also deal with 
such interesting topics as relativity, the structure 
of stars, spectra, the rate gases, the atmosphere, its 
water vapour, the phenomena of rain and thunder¬ 
storms, the origin of man, the circulation of the 
blood, muscular work and miraiery. There is an 
excellent chapter on weather forecasting by Colonel 
Gold, with special mention of cyclones. Prof. 
Woodward describes the skulls of the earliest men, 
and shows casts of the Piltdown skull and that 
recently found at the Rhodesian Broken Hill mine. 
The Natural History Museum shows diagrams 
illustrating Mr. Carruthers' work on the evolution 
of the carboniferous corals. One must have more 
time; there is so much to leani, so much to see, 
so many people to talk to, so much to rerad, and alas, 
so much to 4vrite, 

PALACE OF INDUSTRY 
The Chemical Section 

History relates that when the famous French 
author Stemlhal wished to write a sentimental novel, 
he used to re-read a few dozen pages of the Penal Code, 
*■ to acquire the atmosphere,” as he said. I'o write 
about the Britiah Empire Exhibition, the Official 
Catalogue provides an unfailing stimulus. Repeated 
visits have brought, not weariness, but the conviction 
that at least another year is wanted before the average 
human brain can grasp the details of the unrivallSi 
pageant of industry and Empire that is set out at 
Wembley. The effect of the Exhibition cannot yet 
be measured, but the interest taken by the public in 
the Chemical Section, ns well as in the scientific 
exhibit which ^ows so strikingly the vigour and 
resource of British chemistry, suggests that even 
those who still try to solve the question, ‘‘ When is a 
chemist not a chemist ? ” will realise what is the tnie 
answer. The Exhibition is so packed with food 
for thought that it is perhaps as w'cU that exigencies 
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of time e3id spade len^h' of this '■ 

account, otherwise one mieiit go on for eve*. Men¬ 
tion cannot be made of all the thousands of exhibi: 
tors and the myriads of exhibits, and to avoid any 
question of precedence the different firms will be 
dealt with in alphabetical order. 

The stand of Baird and Tatlock (London), Ltd. is 
BO arranged tljat the first thing to catch the eye is a 
fascinating little moilcl of a laboratory bench, and 
when this has been inspected there arc enough 
interesting things to tempt a lengthy stay. One 
visitor, after inspecting the latest types of balances 
and hydrogen-ion concentration apparatus went 
away richer by a number of handsome publications, 
which the publishers modestly call “ circulars.” 
There was one of Electric Furnaces and Pyrometers, • 
others on Apparatus for the Determination of 
Hydrogen-ion Concentration, Electrometric Titra¬ 
tion Apparatus, the “ Hurrell ” Homogeniser (a new 
high-speed film mill), and a tempting list of pure 
chemicals, reagents and stains. One can only advise 
those interested to obtain these circulars. 

A stand which is an excellent illustration of the 
wide meaning that must be attached to the words 
“ chemical industry ” is that of F. W. Berk & Co,, 
Lkl., a firm which has manufactured and merchantod 
chemicals since the Franco-Prussian war. Acids, 
which are the firm’s pride, are to be seen—accumu¬ 
lator, sulpliuric, dipping, hydrofluoric, hydrochloric 
acids, as well as organic acids. The protection of 
ships against corrosion and fouling requires the use 
of large quantities of chemicals annually, and of 
these products suboxide of copper, sulphocyanidc of 
copper, and the red and yellow oxides of mercury are 
on show. Messrs. Berk also exliibit tin oxide, , 
hydrogen peroxide in liquid form as well as in solid 
form for export, alkaloids, mercury salts and a wide 
range of crude drugs. The visitor will also see the 
products which the firm imports, particularly sulplnir, 
mercury, potassium salts, earths, ochres and many 
other materials, and will note the care with which 
packing is carried out, an important consideration 
for consumers at home or abroad. 

British Drug Houses, Ltd., provide at their stand 
an elegant brochure which gives an interesting 
account of some of the firm’s chief products, such as 
various aids to beauty. Readers of this Journal. 
wiU think rather of the ” B.D.H.” fine chemicals, of 
their invaluable series of standardised solutions and 
reagents for analysis, of their indicators for use in the ' 
determination of hydrogen-ion concentration and’ 
last, hut not least, of the B.D.H. insulin. In an 
exhibition, it is diflScult to show everything the 
firm makes, so it must be remembered that the 
B.D.H. list of chemicals for research and analysis 
already includes the names of over 3000 substances, 
and is continually being added to. A feature of the 
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btii tHe sheen of sllks^ the' gl<w 
textiles to arouse bis iriteiSst. -Anif wjhile w is 
looking at the exhibit shoeing the Indian process, of 
knot dyeing, his eye will be caught by a model of 
a two-lmy shed illustrating the manufacture pf a 
simple dyestuff in aU stages from the coal-tar to the 
grinding and weighing machine. All the prpducts 
yielded by the process in actual practice are to be seen 
in bottles placed in a separate stand. Those “ expe¬ 
rienced in the art " will be able to obtain at the stand 
a booklet on the dyeing of artificial silk which 
describes the various kinds of artificial silk and their 
dyeing properties. The Cellutyl colours have been 
speoially manufactured for the purpose of dyeing 
‘^Celanese,” a cellulose acetate silk, and brilliant 
examples of the results they give are to be seen in 
cases. The thoughtful visitor will‘do well to aak for 
the Corporation’s brochure on “The British Dye¬ 
stuffs Industry, 1866-1924” and in it he wiU find an 
excellent account of the vicissitudes of the industry, 
and will gather something of the magnitude of this 
undertaking, born out of the stress of war. 

The stand of Brunner, Mond and Co., Ltd., and 
their associated companies is one of the most 
interesting in the Chemical Section, as it is also 
the largest. The Brunner Mond specialities—soda 
ash, caustic soda, sodium bicarbonate, soda crystals, 
“ Crescent laundry soda,” “ Crex,” calcium chloride, 
ammonium chloride, ammonium carbonate, and 
sulphate are too well known to need comment. 
Perhaps the most significant item in the display is 
silicate of soda, a subject to which Messrs. Brunner 
Mond have devotetl extensive research work for a 
number of years past. One of its most valuable 
applications is for the hardening of concrete, and 
Messrs. Brunner Mond now supply a special grade, 
known as P. 84, for this purjiose, which contains 
3-3 molecules of silica (SiOj) to 1-0 molecule of soda 
(NajO). The result of treatment is that all the 
pores are completely filled to a depth of J in.— J in. 
with a silicious mortar or binding material, giving 
an intensely hard outer layer, a feature of the stand 
being the motor-driven abrasion machine demon¬ 
strating the great increase in hardness of concrete 
treated in this way. Silicate of soda in many 
different grades is also used in making acid-proof 
cements, as a size for paper, for making soaxw, and 
as an adhesive, and further important develop¬ 
ments may be expected. 

The Castner-Kellner Alkali Co., Ltd.; Runcorn, 
exhibit at the same stand a large rahge of electro¬ 
lytic sodium and chlorine products, including caustic 
soda, bleaching powder, liquid chlorine and sodium 
peroxide. The Electro Bleach and By-Products, 
LH, Middlewich, are showing bleaching powder, 
eaustic soda, soda crystals and ammonium car¬ 
bonate. A tyide range of heavy chemicals is shown 


list is that, although'% refers mainly to chemicals of' by Chance, and Hunt; Ltd., Oldbury, mcludmg 
definite purl^jl&t}»e jprices are also given of com- ^sulphuric,, nitric and hydrochloric acids, sodium 

-:.i —mSS:* _ ..- ’sulphide,. saltcake, pure table salt, caustic soda, 

ammonium carbonate and oxide of iron pigments. 
The Buxton Lime Firms Co., Ltd., Buxton, show 


roercial quajffifljfel^i'that a convenient source is 
available of^H^^^ntities of commercial grades that 
caOthe hut not easily by the pound. 

The aj|^^^«B^ntish Dyestuffs Corporation has 
,be^'to||ffl|^^phe public. There is no over^vheIming 
bottles to dismay the onlooker. 


lime in practically all forms, including a very pure 
form of hydrated lime containing" almost 100 per 
cent. Qa(OH)j, The Syrithetio Amjnonia and Ni- 
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tf'ki^, l^vt ^iliiSl^m, ha# a very interesting 
exhibit of ammonia and sulphate of ammonia which 
is made from the m'trogea of the air by a modification 
of the Haber process. 

^ Esseiitial oils are the speciality of W. J. Bush and 
Co., and on their stand there they are in quantity. 
All the perfumes of the Spice Islands seem to hare 
been ravished for our delectation, and the pleasant 
habit of allowing names of localities to appear on 
the'Stand is a further delight, for who can resist 
products from Mitcham, Messina or Orasse ? But 
there are also harmless dyes for colouring food, 
flavouring and fruit essences, fixed oils, fats and 
waxes, synthetic vanillin of perfect purity, many 
chemicals ranging from benzoic and salicylic acids . 
to isinglaSs, gelatin arid menthol. There are am¬ 
monium chloride and anhydrous aluminium chloride, 
chloroform and cream of tartar, potassium bromide 
and sodium bicarbonate. There is ample choice 
and evei^hmg of guaranteed purity. 

Burt, Boulton and Haywood, Ltd., have a joint 
exhibit with the Midland Tar Distillers, Ltd., the 
Southwestern Tar Distilleries, Ltd., and Synthite, 
Ltd. Pride of place is, of course, given to coal tar 
and its products such as refined tar, Tarphalte and 
Tarvia " B ” for road work, pitch for briquetting 
and varnish, lamp carbons, greases, naphtha, anthra¬ 
cene oil, naphthalene, creosote, phenol, cresol, toluol, 
benzol, ammonia in various forms, symtan, 

“ Superac Z” (a rubber accelerator), and even lawn 
sand. There are models of continuous tar-distilling 
plant, for the use of which Messrs. Burt, Boulton and 
Haywood are prepared to grant licences, as well as 
a complete model of a creosoting plant. Of much 
interest are the specimens of Synthite, either as 
an amber-coloured substance for use in making 
electrical varnish, as a plastic material, or, in its 
final form, as a hard solid in many beautiful colours 
used as an ornament or an insulator. Synthite, 
Ltd., are the largest makers of formaldehyde in the 
British Isles and consequently make a feature of 
their 40 per cent. vol. material, 

The Clayton Aniline Company, Ltd., has arranged 
its stand so as to provide a survey of the m.ami- 
factures of the firm, samples and exhibits being shown 
to illustrate the stages of' the worldng up of raw 
materials into finish^ products and the mdustrial 
applications of the dyestuffs thus obtained. Textiles, 
leather, painting and printing are a few of the 
industries that use the company’s dyeS. Prominence 
is given to the Clayton Anuine Company's well- 
known Magenta, showai in the form of powder and 
crystals. 

The soap made by Joseph Crosfield and Sons, Ltd., 
could provide the writer with many a text, but 
whmi the audience is a chemical one, caustic soda, 
glycerin and silicate of soda constitute ample themes, 
The difficulty with silicate of soda is rather to Suggest 
uses for which it is not fitted, A material that can 
be used for cementing high-speed abrasive wheels 
or dust-proofing concrete, for siziim paper or making 
ink i@ not an onlinary product. There it is, as glass 
or solution, and there is carbosil, dpUCil (the new 
base-exchanging and vapour-absorbing material),’ 
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■wide field of the heavy-chemical industry, as illus- ; 
trated by Messrs. Crosfield and Sons. J-; ■ 

One of the earliest manufacturers of Magenta was 
Dan Dawson Brothers, a firm founded in 1858, 
which also made Soluble Blue, Chrysoidine aikT ' 
Bismarck Brown. To-day the works of the Colne 
Vale Dye and Chemical Co., Ltd., stand on the same 
site at Miinsbridge, near Huddersfield, as tlie original 
factory of Dan Dawson Brothers. At the company’s ' 
stand one can see the same colours as those made by’ 
its predecessors, and many others besides to show 
the immense strides that have been made since those 
early days. There are dyestuffs for textiles, paper, 
jute, leather, wool, ink, paint and varnish, whether 
blues for inks, nigrosine for boot polish, or Bismarck 
brown for leather or furniture. The firm watches 
carefully over the quality of its products, and main¬ 
tains a research staff to investigate its manufactures • 
and discover new ones. 

A chemical engineering firm such as W. J. Fraser ■ 
and Co., Ltd., of Dagenham, is rather at a .dis¬ 
advantage in an exhibition, as there is not space 
for the installation of large plants. Messrs. Fraser 
and Co., however, have instructive models showing 
the working of various types of chernigal apparatus 
and photographs are shown in number, so that the 
visitor can appreciate the chief features. Auto¬ 
claves, stills, condensers, dephlogmatoi-s, heaters, 
coolers, driers, stirring gear, pans, tanks, pumps, 
conveyoKi are a few of the ty'pes of apparatus made 
at Dagenham, and one cannot conclude without 
mentioning the Mills-Packard sulphuric-acid plant, 
of which Messrs. Fiuser are the British agents. 

The Gas Light and Coke Company, Ltd., con¬ 
tinues to grow' in size, and fearsome statistics are to 
be had showing the miles of piping needed to supply 
its myriad customers with millions of cubic feet of 
gas. This, the chief side of its activities, is only . 
hinted at in the Chemical Section, but the exhibit 
has driven home to tlie visitor the importance of the 
gas industry, not only as a source of heat, light and 
power, but as a source of indispensable chemicals.’ 
Thus the stand contains specimens of tar, pitch and 
naphthalene in various forms, carbolic acid and its 
numerous derivatives are there in array, there are 
ammonia, toluol, solvent n.aphtha and the prussiates 
of jKjtash and soda, as well as beta-naphthol and 
salicylic acid. Of interest are the various shades of 
Prussian and bronze blues both in paste, lump and 
powder form, all guaranteed to be pure colour. 

Self-oontained manufacture is the keynote of the , 
stand of the Bradford firm of Hickson and Partners,: 
Ltd., w’ho state that the only raw materials they 
purchase from outside sources are ;Sodium nitrate, ; 
crude benzol, and sulphur either elemental or as 
pyrites. A case shows how' the various products 
are obtained, starting from crude benzol. Messrs. 
Hickson usually sell their Intermediates to other 
dyemaking firms, which carry out the production 
of the finish# dyestuffs. Aniline is a speciality, 
but a few finished dyestuffs are produced, two 
important ones being magenta (sold under its original 
British name of “ Eoseine ”) and sulphur black. 
The firm owns the British Patent rights of Vidal's 


aijji.even cement. This is merely a glimpse into the sulpfiur blacks, of w hich a series is now marketed: 
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Messrs. Hickson take a just pride ill the perfection of obtained from Messrs. Wiggin which set out the 
their plant, so that products of consistent purity history of the different afioys and give tables of 
can bo obtained, and much importance is rightly mechanical and chemical •properties. Cobalt both 
attached to their research department, which is as metal and as compound is the subject of another 
devoted exclusively to the development of new booklet and there are also interesting exhibits, 
products. Chemical manufacturers will bo attracted lyr the 

The lover of fine chemicals will find much of display of ebonite goods on the stand of Havid 
interest at the stand of Howard an<l .Sons, Ltd., Moseley and Sons, Ltd., a firm which has been 
whoso products also incliule those of their branch making these goods for a long time, some of them 
house, Hopkin and Williams, Ltd. All the chief still being in use after 25 years’ service. There 
pharmaceutical chemicals are on show, some of the are pipes, bends, taps, pumps, sparge boxes and 
specialities being benzoic acid and benzoates, salicylic .specialities for all trades, in addition to hose and 
acid and salicylates, amesthetic ether, i.sopropyl all sorts of mechanical goods. Tyres are iire- 
aleohol for making perfumes, the easeful “ bismuth dominant on this stand, but the illustrations of the 
carb. I’.B.,” and many other bismuth salts, calomel, work that can be done with ebonite should not be 
hydrogen peroxide in 10 vol. and 20 vol. strength, missed. 

the well-known Howard's magnesium sulphate. The exhibit of Murgatroyd’s Salt Works, Ltd., 
sodium bicnrbomite and sodium sulphate, synthetic shows that salt can be as much a fine chemical as 
menthol, and various volumetric solutions. Perhaps it is, ordinarily, a heavy chemical. This firm 
the most interesting e.xhibit is the fine range of quinine specialises in the production of two qualities of salt, 
salts and synthetic quinine derivatives, the latter „ne of medicinal quality which conforms to the 
furnishing some valuable anicsthetics. Hopkin and requirements of the British Pharmacopoeia, and the 
Williams, Ltd., are, of course, known ns the makers of other of analytical quality, guaranteed analjdically 
stamlard analytical reagents, in the production of pure. Salt for all the ordinary purposes is also 
which this hhm was the pioneer in the Empire, and supplied by the firm in any amount or quality. 
ontheirstanU will be fomid many other fine chemicals, Newton, Chambers and Co., Lt<l., as would be 
amongst which are a series of tliorium salts used in expected, conwmtrate on the exhibition of the 
making gas mantles, uranium and cerium compounds ,j,any applications of “ Izal,” but they have otlier 
for ceramic products, and ceritim salts used in tanning daims on the inteivst of the chemist, despite the 
and dyeing. claims of the many informative exhibits on their 

The exhibit of John.son, Matthey and Co., Ltd., stand. They supply cast iron and steel work for 
can be classified in sections. One section illustrates chemical factories and by-products plants, they 
the rare and precious metals in which the firm has ^wn collieries, distil coal and make a variety of 
so long specialised, gold, silver, platinum and related chemicals. 

metals being shown in natural or crude form and in The whole .stand of the Nobel Industries, Ltd., is 
the finished state after refining. The early develop- go interesting that there is some danger of neglecting 
ment of platinum as a commercial metal is largely the exhibit of Necol Industrial Collodions, Ltd., 
the history of the firm, and it is interesting to note which is owned by the former company. Collodion 
that the standard metre kept in Paris is also jg used in modern industry for a great variety of pur- 
made by them. Another section includes prepara- poses, and the Necol collodions are supplied in colours 
tions of gold for use in electroplatmg, photography, and possessing qualities to suit the user's require- 
and in ceramics, the indispensable nitrate and ments. Other products of this firm are collodion 
cyanide of silver, metallic oxides used to impart cottons and pyroxylin for all technical and industrial 
colour to enamelled ware, lustres for ceramic wares, purposes. The industrial applications of the firm’s 
undcrglaze colours, glaze and body stains, and products to leather and other materials are well 
colours for use on glass. Antimony, bismuth and illustrated. 

mercury and various of their salts are to be seen, and One cannot but call attention once more to the 
completed articles made from metals supplied by charming niblier “ garden ” on the stand of the 
Alessrs. Johnson, Matthey, round off a fascinating North British Rubber Co., Ltd., with its loggia, its 
display. rubber fountain with rubber water-lilies and goldfish. 

It would bo a confession of ignorance not to be The crazy paving illustrates one of the forms of the 
able to say what products are to be found on the Paraflor rubber carpeting which has been supplied 
stand of the Mond Nickel Company. Everyone by this firm to so many exhibitors at Wembley, over 
knows tho Mond nickel and the Mond suliihate 30,000 sq. yards having been laid. Such a convenient 
of copper, so a visit can bo paid to the firm’s flqor covering will find many uses, whether in the 
second stand in the Palace of Engineering, where home or in industry, and the rubber “ garden ” will 
Henry Wiggin and Co. are ready to educate linger in the memory as a pleasant reminder of the 
the prospectiy^plicnt in the uses of the alloys company and their products. 

of nickel .IBgiljj^oopper aiid zinc (nickel-silver), Anthraquinone dyes for silk and cotton and 
with coppji^Hnd with chromium. There ate acid alizarine dyes for wool are the specialities of 
the FeiTjy^HRoist^intan alloys used in electrical Scottish Dyes, Ltd., who apply the name Caledon 
resista4|S0lfflHPBrightray and Redray alloys with Colours to their products to show what good things 
thei^wtjllll^^jto high temperatures, and Corronil, come across tho Iwrder. Two new colours product 
remarkable re.sistanco to heat end by this firm arc Caledon Red Violet 2RN and Caledon 
cor^g^^^^cdirable little boo^ets are to be Brilliant Violet R, and samples show the fine shades 
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they produce, the former colour being used in com¬ 
bination with Caledon Bed BN for dyeing casement 
curtains. The firm’s standard products are shown 
together with textiles on which the dyes have been 
used, and there are also interesting specimens of 
intermediates, amongst which mention may bo made 
of methylarnino hydrochloride, phthalic anhydride 
and naphthanthraquinone. Other dyestuffs of interest, 
are Solway Green and Solway Blue Black, which are 
equivalent, respectively, to Alizarine Cyanine Green 
and Alizarine Blue Black. Here again the evidence 
of careful manufacture supported by sustained 
research will convince visitors of the ability of the 
industry. 

The familiar “ Metro ” brand calls attention to 
the stand of the South Metropolitan Gas Company, 
at the sign of the Benzene Bing. Here wood stained 
in delicate shades with creosote competes for atten¬ 
tion with the samples of smokeless fuel, and the 
dazzle of sulphate of ammonia draws the eye from 
the cabinets containing a selection of Metro chemical 
products. Intermediates for dyes, sodium sulphide 
tor the taimer or dye-maker, “ hypo ” for the photo¬ 
grapher, sodium salts for the glass maker, ammonium 
chloride for the galvaniscr or for making electrical 
batteries, all tlicse are shown. And there is sulphuric 
acid of all strengths aird enough coal-tar products 
—benzol, toluol, solvent naphtha, creosote oils, 
cresylio acid, pyridine and anthracene—to impress 
the most incmious Arith the mystery and value of 
raw coal. 

Spencer, Chapman and Mc.ssel, Ltd., are so well 
known as makei-s of sulphuric acid that nothing need 
be said about their product, save that it is to bo seen 
in all strengths, whether for accumulators or for 
laboratory or other use on their stand, flanked by 
displays of hydrochloric and nitric acids. There are 
also samples of saltcake, nitre cake, and iron oxide 
for use in industry. The simplicity of the display is 
highly effective. 

Messrs. Stafford Allen and Sons have provided an 
exhibit that combines interest with instruction. 
Plants that yield the perfumes for which the firm is 
noted are shown growing in pots ; there are speci¬ 
mens illustrating Ae yields and qualities of essential 
oils obtained, and there is a small extraction press to 
shoAV how the oils arc extracted. Packed products 
complete a stand which is notable for the care with 
Avhich it has been thought out. Numerous specimens 
are shown of crude and refined drugs, the packing 
and display of which is most creditable. 

The Thermal Syndicate, Ltd., has an impressive 
collection of their Vitreosil articles made in fused 
silica ware and technical difficulties seem to offer 
no hindrance to the production of any form or size 
of apparatus within reasonable bounds. An ob¬ 
jection has been raised that Vitreosil ware is fragile ; 
this is true, but in actual practice it has been found 
that more care is taken of articles made of Vitreosil, 
so that it actually lasts longer. The woU-known 
" Vitreosil ” gas globes are a special feature of the 
stand, but the chemist will find all the important 
laboratory material and the manufacturer will be 
interested in the basins, beakers and balloons for 
use in making mineral aei^> ^me fine, laiige con¬ 


densing coils, coolers, distillatkm apparatus, Glover 
tower fittings, plant for the j)roduction of acfds, 
in fact for any process in whieb resistance to cor¬ 
rosion and changes of temperature is necessary. 

Thos. Tyrer and Co., Ltd., have a rcpre.sentative 
di,splay of their “ Sterling ” brand theinieals, impor¬ 
tant products being their bismuth salts, hypophos- 
phites, mercurials, siccatives, acids and ethers and a 
large number of granular and scale piA'parations. 
Salts of nickel, antimony, manganese, barium, potas¬ 
sium, copper, zinc and tungsten and other metals 
are also being shown, but it is to Itc regretted that 
reasons of safety have prevcntwl the exhibition of 
their acetone, amyl acetate, pyroxylin and collodions, 
which are now utilised by so many industries and in 
so many forms. The unalyst i.s catered for equally 
with the pharmacist, and pbf)tography, rubber vul¬ 
canisation and anti-fouling comjjositions, to mention 
but a few, all pay tribute to the ’‘Sterling” brand 
chemicals. 

One cannot add much to the previous note about 
the United Alkali Company, and if there possibly is 
anyone in any indu.stry that does not know their 
products, a visit should be paid at onco to the 
company’s stand. There can be obtained a pamphlet 
which describes the company's manufactures and 
their applications. Agriculture, building and deco¬ 
rating, ceramics and cements, disinfectants and 
cleansers, dyes, explosives, food products, tobacco, 
leather, medicine, metallurgy, paint, paper, textiles, 
oils and fats, all are furni.shcd with some product 
from bath crystals to paranitrophenol, from chlorine 
to zinc chloride, from acetic acid to baking powder. 
For the technician another booklet is provided which 
summariseB the chief manufactures of the United 
Alkali Company, namely, mineral acids, ammonia, 
bleaching agents, disinfectants, salt, and, of course, 
soda ash and various sodium salts. It is of interest 
to mention the company’s Chloros disinfectant, 
which, when used in the proper proportion for 
sterilising sewage has been found to have no ill 
effect upon fish. This disinfectant is also largely 
used, on account of its detergent ami steiilising 
action, in breweries and distilleries, and it is of value 
for cleaning bottles. To give a further ilhrstration of 
the wide field covered by this old-established com¬ 
pany, other manufactures included standard copper, 
purple ore, sulphur, calcium carbide, commercially 
pure antimony pentachloride, arsenic, and even 
chloroform. 

PALACE OF ENGINEERING 

Insulating aad packing materials of every deecrip- 
tion are exhibited by Attwater and Sons on their 
stand. All the most approved types of insulating 
material for electrical work are there and the chemiced 
engineer will find packing suitable for every kind of 
joint, belting, mica, vulcanised fibre, and some 
interesting bakelite and ebonite prodwds. Much 
depends on material used for packing and insulation, 
and the products of a firm which has .specialised in 
these materials will repay close attention. 

The stand of Sir W. H. Bailey and Co., Ltd., 
also contains a good deal of interest to the chemical 
engineier. The Bailey air compressors and vacuum 
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piuntos are iireU known and so are the Bailey pumps, 
whether ram, piston, centrifugal, rothry or hand 
pumps. A variety of hydraulic plant is illustrate 
and the inquirer can obtain infonnation about 
products ranging from fusible plugs and acid pumps 
to steam injectors, autographic recorders and turret 
clocks. 

Bell’s PoUite and Everite Co., Ltd., show a variety 
of their well-known Poilite and Everite products, 
but the biggest display of Poilite flat sheets is to be 
found on the acres of roofs at the Exhibition which 
are lined exclusively with Poilite. Everite roofing 
sheets of various forms are .shown, and it is worth 
noting that the makers claim that Everite becomes 
stronger with exposure, and as it is impervious to 
weather and re-sists tiro, rot, and chemical action, 
it is an attractive material for the constructional 
work in chemical factories. 

Centrifugal machines and hydro-e.xtractors mono¬ 
polise the stand of Thomas Broadlient and Sons, 
Ltd. There are machines to be seen in metal or 
plan which are driven by steam, belt, electricity 
or water and are used for drying granular materials 
such as sulphate of ammonia, naphthalene, sugar, 
nitrates and crystals, or for separation, decantation, 
clarification, precipitation, degreasing and many 
_other proccs.se8. 'The firm takes a just pride in its 
prcxlucts and ensures that they shall represent the 
latest practice with the help of an eflieient technical 
staff that specialises in problems of centrifugal sepa¬ 
ration. 

Fire-clay goods of all types are exhibited by the 
Glenboig Union Fire Clay Co., Ltd., a firm which 
not only profits from the experience accumulated 
during a very long period of years, but directs its 
application with the help of a fully equipped laboratory 
which is resjmnsible for the examination of all the 
raw material used, of every phase of manufacture 
and of the finished products. The exhibit includes 
fire bricks of every description, acid-resistant bricks, 
special bricks for metallurgical furnaces, gas retorts, 
bricks for retort setting.s, coke ovens, glass and 
chemical furnaces, sewage pipes, junctions and many 
other manufactures essential to industry. For the 
Glenboig bricks, it is claimed that they are of un¬ 
equalled quality for use in furnace.s, being extremely 
resistant to great heat, changes of temperature, 
and wear. 

Amongst the exhibits of the Gwynnes Engineering 
Co., Ltd., arc a steam turbine-driven pump of the 
two-stage impulse type, some of the “ Invincible” 
multi-stage preasure pumps for work such as drainage 
and loading oil, fire pumps of variom types, sewage 
traps designed to permit the use of centrifugal 
pumps for handling liquids which contain solid 
Inaterial that would choke the pump if it had access 
to the impeller, and a number of the “Invincible” 
ball-joints for flpjable connexions in many sixes. - 

When adiu^^fthe refrigerating machines exhib- ’ 
ited by J. ai«^|®Iall, Ltd., it should be remembered- 
that this fiiTi^,OaS l>een working continuously at 
TJprtford singe 178.5, so that it i.s one of the oldest, 
eii^eerinz j^ms in the world. It made the first 
j^^ine and the first trunk engine installed 
in 1^ as8pcia|ions with-Richard Trevi¬ 


thick, of locomotive fame. Kdwadaysi the firm con-' 
centrates its attention almost entirely on refrigerating, 
machinery, which is well represents on the stand. 
There is a large tandem steam-driven oa.rbon dioxide 
machine for use in refrigerator ships, a high-speed, 
eleotrically-drivon, enclosed ammonia machine for 
making ice, a twin-compressor, marine-type, carbon 
, dioxide machine (also electrically driven) for large 
provision chambetSj a steam-driven carbon dioxide 
machine fitted with a multiple-effect compression 
system designed to increase the output when external 
temperatures are high, a small ammonia machine 
suitable for small cold stores, and a high-speed 
ammonia machine that is specially designed for small- 
scale work whether in shops or for the home. The 
chemical engineer will find much of interest on this 
stand, and the user of cold storage will find food for 
thought. 

The “ P & B ” evaporators are to be found on the 
stand of Alton and Co., Ltd., of Derby, a firm which 
specialises on pipe work—the specimens of corru¬ 
gated steel expansion pipes on show have led to 
many questions as to -how is it done 1 ” The 
evaporator on the stand is one of the Prache and 
Bouillon plants, for which the sole licence in the 
Empire is held by P. and B. Evaporators, Ltd., the 
plants being made at Derby. The special feature 
claimed for this plant is that it solves the problem 
of make-up feed water, thus avoiding losses due to 
scale, corrosion and priming, as well as those due to 
excessive blow-down and low evaporative efficiency. 
W'orking is unusually economical and other virtues 
are claimed for the plant, of which a full description, 
with working figures, is given in a booklet issued by 
P. and B. Evaporators, Ltd. 

On the stand of Pott, Ossels and Willianuson one 
Would expect to find centrifugal machines, and there 
they are. Little can he said of moment about a firm 
that, not long ago, delivered an order of 75 elec¬ 
trically driven centrifuges to one of the largest sugar 
factories in the Ea.st Indies. These machines were of 
the overdriven type, a special feature of the sus¬ 
pension being the solid steel spindle combined with 
ball and sleeve bearings and self-adjusting rubber 
buffers. Many types of centrifuge are made to suit 
each particular class of material, and the firm is 
' always glad to advise on the best type of plant 
to use. 

The Pulsometer Engineering Co., Ltd., show the 
“ Flexala ” and “ Resiline ” centrifugal pumps, 
which are specially designed for pumping liquids or 
sludge containing solid or abrasive materials. The 
pumps are fitted with a rubber-coated impeller with 
flexible vanes of rubber, thus providing another 
application of rubber in v^hich its resistance to 
erosion is utilised. 

Near the Bessemer Gate is an exhibit which should 
not be missM—that of the Ruths Stora Accumulator 
"Co., LW. A system of steam accumulation which 
giyes a fuel economy of 16 to 30 ;^r cent., increases 
the output of the factory by 10 to 30 per cent., and 
reduces the boiler surface by, something like 2.5 per 
cent, is wortW of close Consideration by every, 
steam liser. The Rutlis steam accumulator li^j 
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are open for* considerfttioii. A mrtiotilarly 
striking example of the reduction of bouer heating 
surface by equalisi^ the boiler load with the Ruths 
Steam Accumulator'is given on the stand; the 
number of boilers required was reduced from four 
;,tb".two. 

Piping of all kinds, for high-pressure steam, re¬ 
frigeration, gas and , water, whether high or low 
pressure, telephone equipment, boilers, both marine 
and land, superheaters, turbines and tube wells 
dominate the display of Stewarts and Lloyds, Ltd. 
For ev^ry purpose for which a pipe can be used thLs 
firm has a suitable type, and in case there should be 
anyone so bold as to doubt, there are test pieces in 
abundance. There are specimens that have been 
subjected to cold expansion and cold flattening and 
cold crushing; some have been “ concertinad ” 
while cold I others have been turned inside out, 
and to make assurance doubly sure there is a small 
electric motbr that compresses and releases a 3-inch 
expansion bend every 30 seconds, so that by the 
time the Exhibition closes the bend will have been 
tortured over 200,000 times, and it could probably 
continue. To show the capacity of the firm, there is 
a steel billet weighing one ton, with a piece of tube 
made from a similar billet, and near by 1-inch gas 
tubing is bent to spell out “ Stewarts and Ifloyds, 
Limit^,” to show the quality of the material. The 
secret is that all stages from raw ore to finished 
article are controlled by the firm, so that quality can 
be insured and maintained. 

Allen West and Co., Ltd., of Brighton, show a 
variety of switches that are of interest to cheniical 
engineers, as they are designed to stand rough 
iiandling, are practically “ fool-proof,” and perfectly 
dust-tight; they can also be made “ water-tight ” 
to Admiralty specification if required. .'Vnothcr 
exhibit on the stand is the- insulating material 
developed by Messrs. Allen West and Co., which 
is used on their switches and other electrical plant. 

The power house in the Electrical Section contains 
some of Messrs. Allen West and Company’s switches, 
and, amongst other apparatus of interest, are three 
centrifugal separators used for purifying the lubri¬ 
cating oil for th6 turbines. These centrifugal 
separators are made by tho Be Laval Chadbum Co., 
Lted., and represent the latest type of well-known 
Be Laval oentrifuges. Tho Be Ijaval Chadhurn Co., 
r'ealising that each liquid possesses ts own peculiar 
features, offer to mvestigate each particular problem 
so that a bawl can be designed to give the maximum 
effloiency of separation. 


PETROLEUM IN HERAULT, FRANCE 

As a result of exploration made by the Ministries 
of Commerce and Public Works and on the advice 
of the consultative scientific committee on petroleum, ■ 
a boring near Gabien has passed through petroleum 
deposits corresponding to a flow of 25 litres jwr hour. 
Information on the results of the analyses •will be 
;^iyen at a later date. 


SOME THOUGHTS ON THE ERITISH 
DYESTUFF INDUSTRY* 

By Dr. HERBERT LEVINSTEIN. MSc., F.I.C. 

■ During each of the last three years you have- 
done me the honour to invite me to speak to you 
on the, British Dyestuff Industry, but it was, im¬ 
possible to discuss the British Dyestuff Industry, 
without alluding, however briefly, to tho British 
Dyestuffs Corporation. It ■would have been very 
distasteful to me to say to you one word which 
might conceivably have had the effect of adding a 
difficulty, something which might have been con¬ 
strued into a critici.sm of those in the middle of a 
task. The position now is in itself so critical that 
I cannot conceive that any remarks of mine will 
add to the embarrassment of the chairman, the 
Goyemment directors or their colleagues on the 
board of the British DycstulTs Corporation, and 
I feel that having kept silent for three years this 
silence may be misconstrued if it is maintained longer. 

Let pie recall to you something of the early history 
of the dyestuff industry in Great Britain. It is 
often thought tliat when Perkin discovered Mauvein 
—the first aniline dye—and proceeded to manu¬ 
facture it, the British contribution to this industry ■ 
ceased. The Gennans, we are told, with their 
superior kno'H’ledge and love of chemistry, their 
greater idealisni and devotion to abstract Uiought, 
took this “ small English seed ” and made out o£it 
” the precious German garden I am quoting • 
from a very eloquent speech made by Dr. Duisberg 
at the Perkin .Jubilee Dinner in 1906. This is, 

I am persuaded, far from the correct view. ■ 

The two outstanding personalities in the Dyestuff 
Industry in the first fifteen years after tho discovery 
of Mauvein were Englishmen—Perkin and Nicholson. 
The famous Caro, afterwards of the Badisohe com¬ 
pany, whose great period came later, and Martius, 
afterw'ards one of the leading figures in the A.G.F.A., 
were both in Manchester at Roberts, Dale and Co. 
Peter Griess was in England, as was Leonhardt— 
afterwards with Cassclla—subsequently the founder 
of the Farbwerk Muellicim. Tliat distinguished 
personality, Otto Witt, was at Williams, Tliomas and 
Dower. May I remind you that Witt is the author 
of that cla^ical report on the German Chemical 
Exhibit in Paris in 1900. This we can now match 
with our own publication, “ Chemistry in the-.. 
Twentieth Century,” edite<l by Dr. E. F. Armstrong,:'; 
a permanent, fascinating and encouraging record of ' 
tho British chemical science exhibit at Wembley. 
In a similar way your own British colour index ■ 
replaces the old Schultz and Julius. 

Meister, one of the founders of Meister, Lucius 
and BrUning, was in business in Manchester. We 
had, too, not only the factories named and Perkin’s 
colour works, but alsa thoso of Simpson, Maule and 
Nicholson—for fourteen years the largest coal-tar 
works in the world—under tho brilliant direction 
of Nicholson. That great chemist and great man 
Hoffman was their adviser. Before 1865 Read 
Holliday and Sons, L. J. Levinstein and Sons, and 

* Alwtcaot ot.oddi'oBS to tho Socieijr ol Dyers wid Colourists 
at Bradford, on October 9, 1924. 



1030 


CHEMISTRY AND INDUSTRY 


Dan Dawsons were in existence, and there was no 
difficulty ill getting good chemists adequate in 
number for the requirements of the industry at 
that time. 

The point I wish to make is that the people who 
subsequently founded and develoj»d the big German 
dye works learned their business in England, 'J.'hey 
found that a lot of money could be made in the 
dyestuff industry when a knowledge of chemistry 
was combined with energetic salesmanship. But 
they also realised that energetic salesmanship was 
not alone suiriciont. They had seen how Perkin 
had to devise new technical applications before his 
new chemical invention could bo marketed. Hence 
they dovelojicd the technical sales organisation, 
which is such a very important department of the 
trained colourist. I must also add that it was in 
England that the Germans learned how' to manu¬ 
facture complicated chemicals on a large scale. 

It w'as then, on experience gained in this country, 
that there was built up that great German industry 
which in 1913 had magnifleent sales and strong 
research organisations, wonderful factories and very 
good experimental dye houses. But the principles 
which disthiguish the aniline dye industry, an 
industiy unique because dependent for success on 
inventions, were not introduced by the Germans. 

It is worth Avhile to consider these points in a 
little detail :— 

Perkin him.self tells us that he had to discover 
not onlj' Mauvoin, hut also the tannic acid method 
of fixing basic dyes before he could sell Mauvein 
for colouring cotton. There was no method known 
for fixing basic dyes on cotton. The dyeing instruc¬ 
tions, the w’orking out of new dyeing and printing 
methods, were part and parcel of the industry 
in England from the very commencement, and were 
not introduced to the industry by the Germans. 
Nor did the Germans introduce the methods of 
systematic research with w’hich their name is so 
frequently associated. It is very instructive to 
glance for a moment at the earlier patents. 

The year 1859 gave us Perkin’s Mauvein. 

In 1859 there were patents for Violets from GreviUe 
Williams, R. D. Kay, Beale and Kirkhara and 
Price. Further, in this year we have the Magenta 
patent of Renaid Frfires and Franc, and also Cierbor 
and Keller. 

In 1860 we notice Medlock’s famous Magenta 
patent, first used by Simpson, Maule and Nicholson, 
and further patents for Violets by J. Dale, Caro, 
Richard Smith and Coleman. In the same year 
Gerard and De Lah'o transferred to Simpson, Maule 
and Nicholson patents for obtaining an improved 
Violet. 

In 1861 came Laurent and Casthelaz with their 
Nitrolxnizol Magenta process. 

The fj^Bpfing j'ear, 1802, was a most productive 
year Perkin contributed what w'as then 

considei^ a tiew class of violets. Simpson, Maule 
Nicoi^m brought out Phosphine, which they 
sJid not^j^ent, Roberts, Dale produced Manchester 
^ello^ afiS above all, Sim[json, Maule and Nicholson 
i&6o^^ed the Aniline Blues, Gilbeo Soluble Blue and 
NwhqiJ^p.,, made Alkali Blue. 


■ ■ .jV • ' 

III 1863 came Hoffman’s Violet, the patent of 
w'hich was transferred to Simpson, Maule and 
Nicholson, and in 1866 Bismarck Brown—or Man¬ 
chester Brown—was put on the market by Roberts, 
Dale, the mtent being dated 1863. 

Methyl Violet, discovered by Lauth in 1861, w'as 
brought on the market by Poirrior and Chappat 
in 1866. This firm oxidised dimethylaniline and 
patented the production of the Violet so obtained. 

This is a wonderful record of work, and you will 
observe that whenever the names of Germans occur 
they are always Germans who were in the employ¬ 
ment of British firms. The important patents were 
taken out by Englishmen, by Frenchmen and by 
German chemists working in English factories. 

These inventions, the result of systematic research, 
developed the industry far beyond Perkin’s original 
discovery. They also taught the German companies 
in the most practical way possible the money that 
could be made out of judicious research—in this 
case largely other people’s research. In fact, in 
those early days the German companies infringed 
these 3 )atents to the despair of the inventors. 

Until 1876 there was no adequate patent protection 
in Germany, consequently German dyestuft factories 
could exploit the discoveries made by English and 
French dyestuff chemists. 

Hoping to protect himself, Nicholson refused to 
patent his discovery of Alkali Blue (1862), far and 
away the most beautiful blue then known. This 
availed him nothing. According to Ivan Levinstein 
(Presidential Address to the Society of Chemical 
Industry in 1902), the Germans made a profit of half a 
million pounds out of Nicholson’s invention. 

The advantage of being able to use the research 
work of other nations without paying a toll is not 
without example at a later date. The orientation 
of the dye industry in Switzerland was due to the 
absence of patent protection in that country until a 
much later date. 

The discovery of synthetic Alizarine in 1869, almost 
simultaneously by Graebe, Liebermann and Caro in 
Germany, and Sir W. H. Perkin in England, is another 
instance of the depressing results of inadequate patent 
protection. Both processes were patented in England. 
Neither could be patented in Gtirmany. Graebe and 
Liebermann’s English patent was acquired by the 
Badische. The latter exchanged licences with Perkin, 
who thus acquired by arrangement the monopoly in 
this country for the manufacture of Alizarine, but in 
Germany there were other makers beside tlie Badische. 
There was no monopoly. Anybody could make AUzar- 
ine who wishecUto do so, 

The Franco-Prussian War of 1870-1 followed 
closely on the discovery of AUzarine, and for two 
years tlio German development was impeded. In 
the course of this war great profits w'ore made by the 
British dyestuff companies. What liappened after¬ 
wards is of great interest to-day. 

In 1869 Perkin h ad already sold one ton of Alizarine; 
in 1870 this was increased to 40 tons, and in 1871 to 
150 tons. 

The Germans, owing to their war, could only start 
in 1871, but even in that year they sold 220 tons. 
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In 1873 they sold two and a half times as much 
Alizarine as Perkin. 

In the following year Perkin retired from the 
contest, and sold his business to Brook, Simjwon, and 
Spiller. Nicholson had already gone. The two 
groat figures disappeared from ‘the English works. 
There is little wonder in this. To find themselves 
outdone by the Germans in marketing their omi 
inventions, to find the Germans selling many times 
the quantities of the dyes they had themselves dis¬ 
covered, was a most discouraging state of affairs. 

The Eranco-Prussian War over, and with the 
builders of the British dyestuff industry removed, the 
future of the German industry was easier. 'V^at 
happened is common knowledge. 

In the first place the Alizarine trade passed almost 
entirely into German hands. In 1881 they made the 
Alizarine convention and cleared in that year a 
million pounds profit. J'hey wrote off the cost of 
their old w'orks, constructed new ones with excellent 
laboratories and staffed them with good research 
chemists. The Germans understood, as apparently 
some never will understand, that only great sales 
justify great research organisations. It is equally 
true that only great sales organisations can attract 
the best research chemists. The reason is not far to 
seek. The inventor in a dyestuff factory always 
draws a royalty on the turnover or profits of the dye 
he has d’seovered. His income depends therefore 
on the efficiency of the sales department of the firm 
for w'hich he is working. 

The examples given of Nicholson’s Alkali Blue, and 
of the synthesis of Alizarine, will convince you that 
those who lived in those days had reason to attribute 
the decline of the industry to the absence of pat<*nt 
protection in Germany. That subsequently our 
English patent laws acted detrimentally to the 
British industry is generally admitted. But in the 
manufacture of many dyes the Germans had another 
great advantage. They had no heavy duty on spirit 
as in England. In lt)02 (Silborrad, J.S.O.I., 1902) 
the cost in England of diethylaniline from duty-free 
alcohol w'ould have been 6Jd. per pound. The actual 
coat of this prodqpt from duty-paid alcohol was 
2s. ojd. 

Thus it was more profitable to manufacture dye¬ 
stuffs in Germany than in Great Britain. Purely 
commercial, very human and natural reasons took 
the few men of great talent, such as Caro, Witt and 
others, back to their native country where they could 
earn greater salaries and get larger “ tantitoies ” 
as a result of the far greater German sales. 

It is interesting to speculate what might have 
happened if Perkin and Nicholson had been interested 
enough to stay and fight out the commercial war 
that'ensued. Perhap stho history of the dyestuff 
industry might have been different ? Wlio knows 1 
Leadership counts for much in this industry. 

But one thing is clear. If, after the Franco- 
Prussian 'War laiasez~faire had not been the policy 
of the State, a very different position would have 
resulted in the country. If the State had provided 

Duty-free spirit on terms comparable to those 
enjoyed abroad: 

Protootion for inventions, and 


Prohibition of import of dyes raanufncturedabrbad: 

Information concerning foreign ]>roducts : 

Above all, an assurance of a liciii'volenl interest in 
the industry : do you think that Perkin and Nichol* 
son would have left ? 

Yet these are preci-scly tlic nicasuifs which the 
(State took after the Great War. If Perkin and 
Nicholson had remained or if any of the other able 
men in the industry had had these advantages, what 
policy would they have ado))ted ? 

Would the policy have been to use these facilities 
for the purpose of securing in the limited home market 
the highest possible irrices to the neglect of the 
great markets of the world ? I do not for one 
moment believe it and I go further. I state with 
complete confidence that if, in the fifteen years 
preceding the war, during which I was associated 
with the British dyestuff industrjy the Dyestuff 
Act had been in being the Britisli companies carrying, 
on business hero in 1914 would have been extremely 
powerful institutions. 

We never obtained—nor could obtain—one fraction 
more than the world's prices for our commodities. 
We always accepted competition prices where W'O did 
business. Had we had, as the British industry has 
to-day, the first refusal for all orders in the home 
market we should have been immensely strengthened 
in competing with the Germans abroad. Our costs 
would have been lower on account of the greatly 
increased turnover. 

To-day the companies now amalgamated in the 
British Dyestuffs Coiqioration arc w eaker than before 
the w'ur, less dangerous competitors, and a source of 
great anxiety to all concenied with our great industry. 

For this reason, no doubt, the Board of the British 
Dyestuffs Corporation have, as you know, proposed 
an Agreement with the I.G. Last April at the annual 
meeting the chairman stated that the Board will 
resign if they are not encouraged to complete the 
agreement, as outlined. The colour consumers, the 
customers of the company, through the chairman of 
their association, have definitely stated that they 
disapprove of the agreement, that they will prevent 
it if they can, and will welcome an entire reorganisa¬ 
tion of the management. Further, the agreement, 
the headings of which have become known, is oppose<l 
by every one of the organised Imdies in Great Britain 
representing pure and applied chemistry, including 
the Association of British Chemical Manufacturers. 

Thus it appears that the policy of the Board and 
the constitution of the Board is disapproved by the 
whole of the chemical world, and by their customers, 
the colour-using interests. 

Out of much that is obscure this much is certain. |i 
The agreement has not been approved. The situation 
contemplated by the chairman and his colleagues 
has arisen. The Board have not been encouraged to 
complete the arrangements with the I.G., in wdiich 
they put their faith, and they will, no doubt, tender 
their resignations. 

Let me remind you, however, that both the Board 
and the agreement w'ere supported at the annual 
meeting in April of this year by several sjK'akers, 
men of high standing in the City of London, who repro- 
sent substantial financial interests in the company.' 
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the ijublic flotation of the British Dyestuffs 
Corporation in 1919 was, you will perhaps remember, 
not a success. A large proportion of the shares re- 
maine<l, and apparently still. remains, with the 
underwriters. I view with concern this divergence 
of views between colour users and those representing 
the underwriters. We all want a British dyestuff 
industry, and this must include the British Dyestuffs 
Corporation with factories employed making good 
dyes, selling them at reasonable piices, and earning a 
rea'sonable return on the capital invested ; a company 
able to supply the home market with satisfaction to 
its customers, and .strong enough to battle for a share- 
in the world’s markets. Such a company will 
satisfy all classes of shareholders, and satisfy the 
purpose for which Parliament enacted the Dyestuff 
Act. But you can only get such a company with the 
active assistance and supjmrt of the colour users. 
Jn the circumstances an impartial, dispas.sionate 
comment on the divergent views can only be helpful, 
and may bo of interest to you. I am a .strong suppor¬ 
ter of the British dyestuffs industry, and of the 
British Dyestuffs Coqmrntion, of which I am, 1 think, 
the largest individual shareholder. I regard the 
success of lK>th as vital to the security of British trade 
in peace and in war. 

The argument of what may be called the under- 
MTitos is that colour consumers are grasping, and 
desire to buy dyes below the economic cost of pro¬ 
duction. Thereby the shareholders are deprived 
of their natural right to dividends, a matter of more 
consequence to non-consuming shareholders than to 
the customer shareholders. After all, the share¬ 
holders who are consumers derive the benefit of low- 
priced dyes, and can look with more equanimity at 
the absence of dividends than those whose interest 
in the company is purely financial. 

■Frankly, I do not think that this can be upheld. 

I have more sympathy with the consumers’ stand¬ 
point. Bearing the burden of the Dyestuff Act, they 
consider that every effort should be made by the 
most competent persons obtainable to meet the 
demands of their trade. They are aware of the 
diminished proiluction of the British Dyestuffs 
Cori>oration, their diminished and diminishing share 
of the British market. They may, with justice, 
attribute high prices to high overhead charges conse¬ 
quent upon idle plants. 

The Dyestuffs Act in their view—and they support 
the Dyestuff Act, and,are prepared to carry it out 
fairly—cannot be psecl legitimately to bolster up 
high prices for dyes ; the Act should and can be used 
very differently, to the great advantage of both 
jconsumers and the dye manufacturers alike. 

Here, at any rate, lies an apparent though not a 
real diversity of interests. A shareholder in any 
business need not be unduly alarmed at the temporary 
absence of dividends, provided tliat the value of hw 
shares is sabstaiitially conserved. If in addition 
to t^j|j,ab#ence of dividends the shareholder is faced 
witliilififemnishing asset, he is in a dangerous position. 

Enination of this point in this specific case 
once to consider the situation created 
gapiation of British Dyes, Ltd., and 
Ltd-, in 1919. In the course of 



examination I may be critical. There is a time for 
criticism, for instructed criticism- To withhold 
criticism to-day may bo os unwise as It may be fatal 
to resist criticism. . 

This fusion was brought about by Lord Ashfield, 
then President of the Board of Trade, now a Govern¬ 
ment Director of the British Dyestuffs Corporation. 
In 1918 you had in my firm a dyestuff manufacturing 
company employing 3000 hands, analogous to but 
smaller than the large German factories. The, 
analogy lay in these three points -(1) The business 
was managed by those who had create or had grown 
up in it. (2) It was a company with three ’large 
factories, large assets, but with a small nominal capital. 
(3) It had a contented and permanent, not a nomadic, 
staff, and a harmonious Board. 

We never did sell our business, but wo consented 
to Tmt what we considered to be our duty before 
our inclination or our profit, and wo exchanged our 
holding in Levinstein, Ltd., for, in round figures, 
some £800,000 shares in the British Dyestuffs 
Corporation. These shares are now worth less than 
a quarter of their nominal value. 

Now consider the following figures ; The British 
Dyestufls Corporation have recently recovered about 
£1,000.000 in E.P.D. from profits earned by Levin¬ 
stein, Ltd., before the amalgamation.. Further, 
they are entitled to receive, or have already recicived, 
from the Du Pont Company tho sum of £250,000 
in cash, on account of the American rights for the 
Levinstein proce.ssea acquired by the Du Pont 
Company. The British Dyestuffs Corporation thus 
obtained their factories, outstandings, stocks, pro¬ 
cesses, royalties due and goodwill for a little over 
three-quarter million in shares, and have 'regained 
therefrom about £1,2.50,000 in cash, and the present 
market value of what is left is about £180,C(W. 

I would commend to your consideration the answer 
to this question. If this particular dyestuff business 
has in,the last two or three years furnished about 
£1,250,000 of hard cash into the coffers of the British 
Dyestuffs (’orjioratlon out of past profits and 
in royalties for their processes, why is the market 
value of their property to-day only £180,000, a tiny 
fraction of the cost of the factories, large, modem, 
up-to-date and complete. The great factories and 
laboratories carefully designed in all ways are there 
intact. I will venture on, the answer. 

Simply because the value depends on the earning 
capacity. The value of a great chemical business 
depends little on the intrinsic value of the plant 
and machinery, even though it covers 50-60 acres, 
but oh the earning capacity. This dyestuff Works 
has lost the earning capacity it formerly possessed 
when in private ownership. 

While th^e factories are stagnant, in spite of 
the protection of the Dyestuffs Act, their trade 
is passing into other hands, thbse of people who , 
know the aniline-dyo industry. Others in this 
oountay are busy working and enlaiging their plant 
to take over a part of the ‘bnsineas formerly held 
by Levinstein, Ltd. 

There appears, therefore,-to me-to: be no doubt 
that you nave an asset which has dfminished to a‘ 
sterthnjg;,' .You,-'' must--;. 
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_,-^tat4jiai^D, ttji« figure of £180JW aW^includes 
tjie valua-^f tfie /SPorM^^ a^^ Port, 

ibis j)Ii^(it weu? dMi|*§d/ ctee^-a^ owned prior 
tbo iSrt* rile ^tiiw»8. ' ^P(|rp^ jm?w; ' 

.forilhfe^anufiicturav^^dj^d iiv ibis •cduntrt, and 
is ami% Iss^^e enojiigh to svjpplj^ tKe -whole British 
deniandY 

'? If this ifioture rioea not fit in with the ooinplaoent 
words of phdirinah irt the atinfiali^ the ; 

British ,DifestiiSs CTor^ration it ‘ ri^not to fahlt. 

’ It; afpeais' to-haiB 3 i»wn irith and % the 

aiurito of the GdyornhieHt diteci^ atfed the Board 
to get through an 'a^ementr-^I might aimost say 
any agreement—with the Gettnanh It tends to 
justify the severity of the Iftrmn desnanded by the 
Germans. ‘■'We- may surmise that it infiuenoed the 
decision of the Board ti> retire if riiey ;aTe’ not en¬ 
couraged to complete this ‘ GOmian agreement. 

On the whole, giving: due weWt to the disad- 
yantagos ot such a course, these figures do suggest 

to me that no body pf sharehoMers has' caugg 

seriously to resist the declarod_ intentioh of the 
directors. That is a point of yiew I would respect., 
fully urge pn alt-interested in this great question. 

In saying this 1 am sure nobOdy woidd desire to 
be discourteous, or to' fail to: recognise the great 
trouble which the; directors have devoted to an 
undertaking, which all of them must have found a 
. burden presenting problems entirely foreign to 
their previous experience,- The times are tooserioiw 
and too difficult for those who care about this 
industry or have large interests in it to be content 
with What has oeoUrred. I would recall to you 
the wise, and as it appears, prophetic words of 
the Et. Hon. Sir A. Mond, when speaking in the 
House of Commons on February 2; 1915 : “ I speak 
i'lwith a certain amount of experience when I say ^ 
^ that it is not sufficient merely to have people who, 

^ however abte they may be on the commercial side, 
are entirely ignorant of technical matters, to control 
a. chemical: business. Unless you have people on 
your Board who themselyes 'Capable of appre¬ 
ciating every important invention, and discovery in 
oheraicai engineering Which your chemical engineering 
staff brings to yOu, you are very likely to get intp 
the position into which many companies get when 
.the so-called practical Jnen discard all now ideas 
as-being only fads or , as being too_ expensive. If 
, r yon want'to compete. With Germany in this industry 
;you must not foDow-that ^hoy.’’ 

' T hope that I have; not wearied you with this 
, account ondwith these inures.; They ate of interest, 

:' bfeoause the success - of yhe Brirish indiistry, is so 
:: important to fhri Society; and he%^ rija successful 
;■ admlniatriiiiDn of the Dyestuffs Ac^ is only possih^ 
i.wlrir a’efiooeesful: Brit^ Dyes|nfite Tridustry,, , 

, The Mtmordinary analogy Bef^n .the position 
if the Dyestuff Industry after the pfesont war and 
aftwf the Itonco“Brussian War haa no doubt occurred 
te-many'fif.'you.- , :>'■ 

..-If riw ahuity to develop riw8,;ifidiisto^ here ; 
" BklfiTri 1870 why not fi®w#hfi« 


'told to-day that this oouhtryi ft lnherehriy iii 
of competing u» this industry' which Was oca(|^ 
and develop^ here. * 

words when delivering an address on “Tne Mant^ 
iacture'of Aniline Dyes in England ” in the Matt-s 
Chester Town Hall on December 8, 1914; *■ |^t 
me deal lor a, moment with the difficulties thfit 
face, ofie;; The firek is that there is a lack .of tfift 
necessary technical sjiill. I hatte a great difficulty 
in •retuming atpolite answer to that. To luy nstiid, 
Tt is .h)t»isensioal .-‘ t :. ‘ ; 

That, tod, expresses my mind precisely. 


THE iNSTmmON OF CHEMICAL 
' ENGINEERS 

At; a meeting of the Council of the Institutioil, 
held Ofi: October 8, 1924, the following gentlemen; 
were elected 

JlfiriKhers—Arthur Matthew O’Brien, William; 
Temple Gardner, Sydney Joshua Tungay, Herbert 
ThomasFradley. Assocfirie-ilfewifiera.—Arthur Josepjr 
Underwood, William Perceval Paddison. Qradmtea,^.: 
Lawrence Gordon CoWen, Henry, Oates Bichardson, ' 
Fred^ck Estill. StiideMta, —Eichard Graeme Heggie,: 
Maurice Schnmlian. J i 

Arrangements were discussed for entertaining the.:; 
members of the American Institute of Chemici^ 
Engineers who would hold a joint annual meeting- 
wim the Institution of Chemical Engineers in England:; 
in Jqly next year. The programme propored is as 
follows : Sunday, July 5, 1925—Arrive at Liverpool. , 
Monday to wrilntoday, July 6 to 8—Uhester.' 
Thursday and Friday, July 9 and 10—The Lok^., 
Saturday, July 11—-Glasgow. Sunday and Monday-, 
July 12'arid 13—Edinburgh. Tuesday and Wednes-, 
day, July 14 and 16—L^s: Annual Meeting of 
the Society of Obemical Industry (if on this date). 
The yisitore are to leave oh July 18 for America^- 
It is “proposed that the tour be m^e by cars and ari 
organising committee has been formed to arrange', 
details. • 


MINING AND METALLURGY IN CANADA 

A rich deposit of realgar is reported from the GorrioX;; 
district, Vancouver .tsknd, B.C, Analyses of average i 
samples show fi7 per cent, arsenic. ^ u : : . 

The magnetic iron ore found fieiW Pang^, oh rimj, 
lihe of the Algoma Central Bailwayj contains 60 jhm 
cent. iron. About twenty claims have beeri located. 
and stripping has begun. 

The. Granby Clonsolidwted fifiaihg and Smelting, 
Co. has bkgikm out about 10,0()0,0W) tons on Copper ; 
Mountaoh, Pririoeteri djstriet, B.0v On the opposite 
side of |hh tt®- Princeton Miniim and 

DeV^oprii^ Co, is-engaged la operations. The ore 
runs feWaiB copper and 2oz. silvey to , 

oerifi copper; 65 oz. silver, and 009 oz. igp^ 



Oot. 5K). Ihstitutb of CHBuasiftr, Swideri/ield Section. 

Annual General Meeting.” “Chemists’ Con¬ 
tracts—Duties and Pririlegcs,” by Q. 8. W. 
Marlow. 

Oct. 21. Univkhsity of Londok, King's College, Strand, 
W.O. 2, gt 6.30 p.m. “ Kecent Developments in 
High-Speed Internal Combustion Engines,” by 
. H. R. Ricardo. Also on November 4. 

Oct. 21. Insxittjtk of CIiemistby, Leeds Area Section, 
The University, laseds. “ Cljemists’ Service 
Agreements. Duties and Privileges,” by 
G. S. W. Marlow. 

Oct. 21. Joint Mbbtino of Instiiutb of CuEMisTnY and 
Society of Ghemioatj Industry, Edinburyh and 
East of Scotland Sections, in the Hall of the 
Plianuaccutical Society, 36, York Place, Edin¬ 
burgh, at 8 p.m. Address by W. J. U. M’ool- 
cock, O.B.K. Dinner at 6 p.m. in the North 
British Station Hotel, Edinburgh. Members of 
the Section and of the Institute of Chemistry 

. , “ are invited to be present. Tickets Ss. (id. each. 

Oct. 21. Institution or Electric.al Enoinbews, The 
College, Loughborough, at 6.45 p.m. “ Realisa¬ 
tion of Heat Units in Steam and Electric Power 
Plant,” by F. W. Nicholls. 
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TlfQ list of ctiemichi nteetings RubUsbed on the 
opposite page, long as itr is, is yery incomplete. 
It includes only the public matings; there are in 
addition ^the council meetings, tile committee 
meetings add sub-committee meetings of i^e chemical 
societies mentioned in the list, and also the meetings 
of the A.B.C.M., the Eedoral Council and such bodies 
as the Petroleum Tephnologists, the Oil and Colour 
Chemists, the B.A.C. and many other organisations, 
and the very num^us sections and societies, 
some of Considerable importance, winch meet in 
the provinces. Most of the meetings included in 
the list are meetings at which papers are read and 
many of these papers’ are published. So far as 
London meetings are concerned, there is but little 
overlapping and little clashing of dates. Never¬ 
theless, several of the papers read before sec¬ 
tional meetings of the Society of Chemical Industry 
may be of interest to other London sections, and it is 
probably worth while to combine some of these 
meetings. As to the provinces, joint meetings of 


Oct. 21. Tmi'Eriau ('oi.LEaB Uhemical Society, Royal 
Uollego of Siuouco, South Kensington, S.W. 7, 
at 5 p.m. “ The_ Development of Physical 
(Jheinistry,” by Prof. -T. C. Philip, F.R.S. 

Oct. 22. Society of Chemical Industry, (flasgow Sec¬ 
tion, Institution of Engineers and Shipbuilders, 
33, Elnibunk Crescent, Glasgow, at 7 p.m. 
“ Prix^ess Record.? ond their Bearing on Plant 
Efficiency,” by J. Adam AVat.son. 

Oct. 22. IlOYAj. Microscopical Society, at 20, Hanover 
S<(Uare, W. 1, at 7.0 p.m. “ Elementary Prin¬ 
ciples of Microscopical Illumination,” by J. E. 
Barnard. “ Super-saturated Solid .Siilutions, ’ 
by Dr. R. H. Greaves.. “ New Photoiniero- 

• graphic Apparatus,” by H. AVrigliton. 

Oct. 22. Tub Faraday Socibty, in the Geological 
Society’s Rooms, Burlington House, Piccadilly, 
London, A\’, 1, at 6 p.m. Discussion on “ The 
Physical Chemistry of Igneous Rock Forma¬ 
tion,” with an introduction by Dr. J. S. Flett. 
PaiKTS are expected from Prof. C. H. Descli, 
Dr. J. AV. Evans, Prof. J. AV. Gregory, A. F. 
Hallimond, Prof. P. Niggli, Dr. A. Richardson, 
Dr. A. Scott, Mr. G. AY. Tyrrell, aAid Prof. 
AV. E. 8. Turner. 

Oct. 22. Inbtitutb of CMbmistry, Manchester Section, 
Annual General Meeting, The Textile Institute, 
St. Mary’s Parsonage, Manchester, at 7 p.m. 
“Service Agreements—Duties and Privileges,” 
by G. 8. AV. Marlow. 

Oct. 23. Thu Socie^ of Chemical iNnusTMY, Chemical 
Engineetiw Group, The Kelvin Room, 
Knginejd^ Club, 39, Coventry Street, AV. 1, at 
.5 p.ii to .,^)- “ Crystalliaation,” by ft. Griffiths. 
(2) Development and Formation of 

Ctyida^^hy Prof. T. V. Barker. An Informal 
HinMfS|w‘follow at 7 p.m., and the Discussion 
' oh^ie-wo papers will bo continued at 8 p.m. 
MoefBTY OF Dyers and Colourists, West Biding 
Section. “ The Research Situation—a Criterion 
^tional Stability,” by Dr. H. H. Hodgson. 


two or three societies have been tried and have betui 
found successful as well as pleasant. Suggestions 
have been mode, in the past, and will bo again made, 
for close co-operation between provincial sections 
for joint meetings. The publication of the important 
pa^rs in pure and applied chemistry is becoming a 
diihcnlt problem, and our correspondence columns 
bear witness to this. The problem is particularly 
difficult in pure chemistry, for it is impossible to 
state now which new compounds will be of importance 
fifty years hence. As the population of the world 
increases, the number of scientific workers will 
increase, and also the number of readers ; the cost of 
printing and paper is also certain to increase. Our 
readers could render. a very useful service to the 
chemical community if they would think over the 
essential features of our chemical meetings and our 
chemical publications, and give the world the benefit 
of their views. 

What is to be done, for instance, with Prof. Urbain, 
who byings before the French Academy two papers, 
the one on “ L’EnergUigue dea riaciions ch'imiquea,” 
and the other on “ Lc tombmu d’Ariatoxine. Eaaal 
mrla muaigue ” ? 

The compilation of the list of meetings we should 
' note- is mainly due to the care and industry of 
Mr. G. S. W. Marlow. 

It is not clear why all the meetings are held; 
certainly the social side is an important factor. 
-Many, of the papers read are either so technical or 
:So difflpnit that only a small proportion of the audi. 
ehoe cari enjoy them. Such papers could usually 
be taken as read. If a paper is worth publishing, 
as a rule it is worth while to distribute advance 
proofs. Some chemists think that a 20 per cent, 
reduction in volume of most chemical jpublications 
would be both possible, and desiralile, and that no 
facts of un]^rtance would be thereby negiec^, ,, ; 





nSfDUWftV 


CHEMISTRY 



Si^,' -.w 

10 mM 


LONDON PROGRAMME FOR SESSION 1924-5 

Of Ordinary Meetings of Chemical Interest 

TimiJ and places of Meetings with topics for discussion will be notified by the respective Societies 

vm 

"Wed. Oct. I Society of Public Analysts 


“Wed. „ 15 Institute of Chemiatry (L.S.) 
Thur. „ 16 Chemical Society 

iSat. „ 18 ‘.Bioobeioioal Society 

Mon. ,i 20 Chemical Industry Club 

Wed. „ 22 Faraday Society 

'Thur. ,, 23 Chemical Engineering Group 
Mon. „ 27 Annual Meeting, Chemical 

Industry Club 

Mon. Nov. 3 Society of Chemical Industry (L.S.) 

Wed. „ 5 Society of Public Analysts 

Thur. „ 6 Chemical Society 

Mon. „ 10 Biochemical Society 

Wed. ,, 12 Institution of Chemical Engineers 

'Thur. ,, 13 Chemical Engineering Groxip 

Fri. ,, 14 “ Chemical Industry ” Dinner 

Mon. ,, 17 Faraday Society 

Mon. „ 17 Chemical Industry Club 

Wed. ,, 19 Institute of Chemistry (L.S.) 

Thur. „ 20 Chemical Society 

Mon. Dec. 1 Societyof Chemical Industry (L.S. 

Wed. ,, 3 Society of Public Analysts 

Thur. „ 4 Chemical Society 

Mon. „ 8 Bioclxemical Society 

Tues. ,, 9 Faraday Society 

Wed. „ 10 Institution of Chemical Engineers. 

Mon; ,, 15 Chemical Industry Club 

Wed. ,, 17 Institute of Chemistry (L.S.) 

'Thur. „ 18 Chemical Society 

(L.S.)—London Section. 


1 

I lion. Sicrelariee of Sozitlm art rtqateted to intimate 
changet of dak,litk3 of papers, and o(%<r information 
about Meiiings to the Editor-aa toon at poteiblt. 


1925 

Mon. Jan. 5 Society of Chemical Indu8try(L.S.) 

Thur. „ 15 Chemical Society 

Fri. „ 16 Chemical Engineering Group 

Mon. „ 19 Chemical Industry Club 

Wed. ,, 21 Institute of Chemistry (L.S.) 

Mon. Feb. 2 Society of Chemical Industry (L-S-) 

Wed. ,, 4 Society of Public Analysts 

Thur. „ 5 Cliemical Society 

Mon. „ 9 Biochemical Society 

Wed. „ 11 Institution of Chemical Engineers 

Mon. ,, 16 Chemical Industrj'-Club 

Wed. „ 18 Institute of t!hemi.stry (L.S.) 

Thur. „ 19 Chemical Society 

Thur. „ 26 Chemical Societj’ 

Mon. Mar. 2 Annual Meeting, Institute of 

(‘hetnistry 

Mon. „ 2 Society of Chemical lndustry(L.S.) 

Wed. „ 4 Society of Public Analysts 

Thur. „ 5 Chemical Society 

Mon. „ 9 Biochemical Society 

Wed. ,, 11 Institution of Chemical Eiigineets 

Mon. „ 16 Chemical Industry Club 

Wed. „ 18 Institute of Chemistry (L.S.) 

Thur, „ 19 Chemical Society 

Thur. ,, 26 Annual Meeting and Dinner, 

Chemical Society 

Wed. April 1 Society of Public Analysts 

Thur. „ 2 Chemical Society 

Mon. ,, 6 Society of Chemical Induatry(L.S.) . 

Mon. „ 2() Chemical Industry Club 

Wed. „ 22 Listitute of Chemistry (L.S.) 

Mon. May 4 , Society of Chemical Indnstry(L.S.) 

Wed. „ 6 Society of Public Analysis 

Thur. „ 7 Chemical Society 

Mon. ,, 18 Chemical Industry Club 

Thur. „ 21 Chemical Society 

Mon. June I Somety of Chemical Industry(L.S.)> 

Thur. „ 4 Chemical Society' 

Thur. 18 Chemical Society' 




SOCIETY or W 

‘ MEETIN^i oF COUNCIL , 

' Tho monthly meeting of Council ■ ’vras held oh 
October 10, 1924, hh® President'(Mr.'W. J, U. Wool-: 
coek, C.B.K.) la the Chair, The President extended 
a cordial welcome to the new members of Council - 
/who were present. 

>; Intimation was made of the death of Mr. W, E. 
'Bird, recently elected Chairman of the South Wales 
••Section, and" it was reported that Mr. Ceorge H. 
Clegg, of Cardiff, had been appointed his successor. 

A discussion took place on the falling off in appli¬ 
cants for membership and method^ for obtaining new 
.members were deoidM upon. As a means of attract- , 
ing such it was agreed that no Entrance Poe shall be 
paid by members elected during 192,5. 

A letter from the Swedish Pederation of Chemical 
Industries -was read (see Chemistry and Industryl 
August 22, 1924), su^esting the adoption of the; 
-name " Methanol ” ns a substitute for “ Methyl 
Alcohol,” owing to the poisonous properties of . the 
substance and possible confusion of it with Ethyl 
Aicohol. The. suggestion was adopted on behalf 
of the Society. 

. .The President and Sir Wm. Pope wCre nominated 
delegates to attend the celebration of the Coming of ' 
Age of tlie University of Leeds, and the Jubilee of ■ 
the Yorkshire College in December. « 

'" On the invitation of the Dutch Chemical Society, 
the President was nominated to represent the Sooietj^ 
at the Jubilee of the Foundation of Stereo-Chemistry, 
laid by van’t Hoff and Le Bel to be held in Amster¬ 
dam on October 25. . 

Mr. E. V. Evans was nominated delegate to the 
.Smoko Abatement Conference in Manchester in 
November. 

. Permission was given to the Sydney Sectioh to 
admit Associates on the same footing as already 
agreed to in Home and Canadian Sections. 

Reports of various Committees were submitted, 
and 14 new members were electedHome, § 
Overseas, 6. . 

‘ The arrangements for the Joint D^er of. the 
Society and the Chemical Industry Club in November • 
were reported. .. 

The following Committees were re-elected 
House Committee: The President, Hon. Treasurer;' 
Hon. Foreign Secretaw^, Mr. J. L. Baker, T>r. Wm, 
Cullen, and Prof, J. 'W. Hinchley. 

Hepresenlatives on tiie Bureau of Chemical Abstraids '. 
Dr.E. F. Armstrong, fifr. j.lj. Baker, Mr. E. V.Eivans, 
and Sir Wm. J. Pope. 

Publications {Transactions) CommiUee'. 

Baker, Mr. W. H. Coleman, Prof. J. W., Hinohlw, 
Dr. W. E. Hodgkinson, Mr. E, Grant Mboper, m. 
W. F. Reid, and Mr. W. G, W^ner. : - 
; S' The next meeting of CounbiV'Will be held on Friday, 
November 14, 1924, at 2.30 p.m. . . 



F ENTRANCE FEE 

istxi to become mombere, 
at no entrance fee 
th^ofiiety in 192S 


wt m _ 

A- form of applfcation f6r inembet8hip'''Win~jK 
found at the end of this "seotion, . aud it'.iis’ho^i 
that it may be used to introduce a new member fp 
next'year.. ^ i 

NOTTINGHAM SECTION 

4t thb meeting held ott O.cftober 8, Mr. W. Ji D 
Woplcdok, C ,B.E ., delivetod an address bn ‘ ‘ JPubliciti 
in Chemical Industryi” whfch-was iliusitatfd by th 
eshibitibn of / two kineinatograph films; “ Cpaf. am 
its Pre^upts " and ‘‘-Heavy Clifem%!ala," W^h W 
mttph i*ppreo)ated 1^ the,^ pd^noe, A /snmmar; 
of Mr: WOolcOck’s address is giPen below , 

The-growth in the practito'pi'publfcity in thi 
country has been so gradipal that we have' bard^ 
noticed it.. Only when' wP loot back over a. ttumbe 
\ x>f .years do wo realise what bn enOTinous .develop 
_ inept has 'taken place bnd how it'hais affected fever 
ph^ of our daily life.' Every maii, every firiu, ever; 
•^sObiatidn or Society, liyps cm his or its reputatioit 
The Somety lc«^ members, if it loses' its raputatioi 

for doing good work, The firm loses business as soo? 
as its customers think it of poor i-epute. The ma: 
makes no progress in his work unless he has tli 
: reputation for doing it well. Publicity is the agenc; 

.iyhioji makes roimtation. Hence its importance'i; 
- every industry, and in particular in chemical industry 
■ I like to think of the days when there -w ere n 
nejvspaper advertisements and no shop windows 
When the' merchant and the tradesman were entire! 
dependent on the word-of-mouth reoommendatior 
pf, their customers, atid where their personal repute 
tionS were made by the publicity which canie fror 
strfeet comer or tavern conversations. 

Then came the daring fellow who removed th 
discreet perforated zinc window blind wliich hid hi 
goods from the vulgar gaze, and boldly placed hi 
goods in the shop window. He was inevitebl; 
considered a low peteon, but he possessed the essentk 
factor to success in publicity, that is, enthusiasm 
In the joint enterprise in whicii you and I are engage 
'pf building our Society wo have to remembef thre 
'things,:b-^. . . 

(1) The Society’s existence depends on its repute 

■ ' tlon. 

(2) Unless wo give publicity to its wqrk we canne 

build up its reputation. ■ 

(3) . Enthusiasm for the work of the Society ah 
i enthusiasm in giving it publieity is essentu 

to:our success. . . , ' 

But let ils rctum to the enthusiast-who Starts th 
shOp-window publicity. 1 imagine as soofi b® hi 
extn^lb was followed, he thbupit oijfche w^bflit 
(M an advertisement in b newspaper, and 1 ubve witj 
pM! some ibproduotic^ bf toe Titni 

■Vraieh webe printedr/bt Wembley,' '‘and wich 'giy 
bmne idea of the re8traismi,*mie of the advd^ibemenfe 

La^ tn developipeiit pame the displayed adVe: 
tisemfent, with a carefully written-up article }n th 
text of thp paper.^ Aboutotoe tome timer^ 
the,ooireejbn<fcn<Se oMbnn& debdopi|d« AibheMm 
the letteib to fbe editor expie^di2ib feeling bf^th 



‘TfaS 'ii^ibi^nJ^si ibt open "0 ^''puidib,' 

D&^ioil^(tU ittrorins, eutM^ttoni for the fetter alltwed tfae Press to visit it. Its scope of usefttW^ J 


f%^^ion in (tU ite fornw, sugi^tioni for,the better autwed the Press to visit it. Its scope of useftthjj^.; 
i cwMuct of every departipent of pnblio lifK; In fact tvas Hmited, but it achieved exactly what we aimed 
nothing but genuine expressions of feelings which The second t^e of exhibition is to be found ih-^^ 
could not be %ider. The advertiser to., some British Industries Fair. It is a x>urely trade exhibbv, 
oxtetgafebdtbej^pularityofa'pa^rbyth^amdunt ; tionijdesigned to attract buyers of chcinicais. Th«: 
'ini ite corr^pon<fenco ‘ coluninf/^^^ W led to’ the does not necessitate a very attractive display, nor., 
’stiinulatibn of; these columns,, iometimea I fear by ;is it necessary to interpret the technical featuresv 
lettete wWtteu by friends Of the ^afi.^ Then Caine the . The Blitidi Empire Exhibition, however, furnishes 
beginning of-publieity as we 'Snw it to*day; the an excellent example of the third type of exhibition 
te^atfon, that ; ^^publicity ” waa, " teputation,” at which, although exhibitors hope to receive business 


and that no cause could hope to obtain adherents, 
ino industry could .ultimately prosjier unless in the 
eyes nf the public it had reputation. Thw required a 
much m^re specialised treatment. Tfe' letter to 
tho editor and the plain advertisement fell into 
disrepufe and in their places came the use of “ News ” 


inquiries dr even to make sales, they realise that in 
the main they are spending their money on publicity. 
It is interesting to note how much good publicity is 
made by all small items. A fact, for example, that 
the Chemical Hall at Wembley occupies 40,000 sq.] ft. 
and not 37,000 sq. ft. has been an ^vantage. It is:, 


items. illurtrate 'what I' mean by a wholly the largest of the sections in tho Palace of Industry,^^ 

fictitibiis fese. Suppose a branbh of*the industry is and because of being slightly larger than several. 


devoted to the 'ma whst I will call 

methauin products, and the production has reached 
a stage whpre the proprietoni either want, more capital 
or they want protection against fpreig*t ooD^P8l*fion, 
or to increase their, sales. We shall fmd all Sorts^ of 
little paragraphs appearing aS to'the firm jjroducing 
it. A wedding in the family of the proprietor will 
be recorded. A dinner of the directors and staff or 
an outing of the workpeople is written up—always 
with the name of the product well to the fore. An 
accident outside the 4 vorks can always be utilised 


other sections is always mentioned first. The fact 
that it is efitered by a gate that is the called the ’ 
■‘ Alchemist Gate ” is a trifle which has brought 
good deal of publicity. 

That the section has been prolific in good stories 
has also had its effect. One concerning an innocent 
German, who insisted on keeping his hat in one hand 
during tho time he was allowed to hold a bottle of 
Perkin’s Mauvein in the other has provided excellent 
copy. An adoident at one of the stalls not only pro¬ 
vided more copy but gave us a coat of blue paint on. 


as ” News.” . in other wqrdg, a steady flow of news the roof ahd'added to the comfort of the section 
keeps the product before the general public. The during the short spell of warm weather which we had, 
art of poster publicity is now developed to an exira- early in the year. On Sunday, when the sutfs rays' 
ordinary and sometimes beautiful extent. I show were breaking through the glass roof of tho Chemical 
one of the posters connected with the Exhibition. Hall, a large glass-covered dish, which was reputed 
This brings me to the publicity of an industry in to contain two million tuberculous bacilli burst with 
contradisnnotiou to that of a &m. We have now the heat. A mere hint to the Press representatives 
realised that much can be done for individual firm.s as,to the possible effect of this accident was sufficient 
,in an industry by developing the public reputation to secure a coat of blue paint which nothing else was 
of the industry itself. able to do. I might add that the glass dish was only 

■ A few years ago if you had casually touched a man supposed to contain the germs, 
on the shoulder and said one word—‘‘chemicals ” "Ae Chemical Section at Wembley, as 1 have 
to him, and then asked him what was the first word stated, was desired to attract the notice of the 
that came into his mind, he would have said“ Ger- public, and some millions of people have been through 
■ many.” It has been* my ambition to change that, the Chemical Hall. The Scientific Section had a 
and so arraiiwe the publicity of the industry that the more limited aj^l. Before a number of the puhliq 
reputation or the industry should be in everybody’s could be attracted to this part of the Chemical Hall 
mind. To this end there have been wireless talks, there had to be some desire on the part of the visitor 


which, as you kiiow, cannot be used for advertising to know something about science, but it was a revela-^ 

A /M'rrtxmoA'i'fii fiArfirtn li/’tw ArAaiiw 


Ijl^ R were not designed for such, an audience as this that interest, it was quite easy to aispose ot aOotiv, 
but for the public, and they are being shown in 10,000 pamphlets following the different branch^ of 
cinematograph theatres all over the couqtry. science and written in popular language. The total 

I how turn to tho last method I shall mention of cost of the Chemical Hall was rathw over £100,000^ 
huading'up the reputation ht aii industry, that of roughly about 0-05 pet cent, of thte aniouut invested 
exfebitions, and I shall refer to three, types. In the in chemical industry in this oouritty. 
fiiistr type I instance an exhibition for the lay mind. One could say without; feat of contradietioii 
When the Safeguarding of Industries Bill was before that the general ^lio to-day is proud of its British 
the Souse of Commons, I found that a large hvunber Chemical Industry; and has begun to know and 
of my egheagues had but little 4iltfwlefe of the- appreciate something of the woric of its scientifio 
.SUbataneto'whioh were dealt^within the Schedule of efemuits;; I .want^ enlist the assistance of the 
Jthe Act.' We, therefore, arrange An exhibition of /bfanclms jbi the Society in making still more widely 
cbi^>nin«l« , p.TifI their eveiy-day applfcaitians: ^hiiot^' the itork of its members. 



CORRESPONDiKOE 

THE EARLY HISTORY OF ANTOMONY 

Sir,—Tn his interesting article cm "The Early 


History of Antimony," Dr. Hyman gives the date of 
“ Basil Valentine’s " book, “ The Triumphal Chariot 
of Antimony, ’ as 1624. It is-perhaps not -well 


chemists, Sir (and to this ( 
the society is too dear. The“ world wiff, fortunately 
for its peMe of mind, never know to what an extent 
my aff^iem and esteem for a venerable society were 
wounded when, from a blue that in its serenity rivalled 
your own stateliness, those fell bolts descended. To 
you, as to a firm rock, I now look in this time when all 


known that the book firet appeared in German in conceptions have been so rudely shaken. What 
1604, with the title: “Triumph Wagen Antimonii, \ took for contented appreciation (I allude to the 
Fratris Basilii Valentini, Boiiedicter Ordens, .... htera»y status of the society’s publications) seems to 

S iblloiretunclamTag geben durch JoahannTholdenj b^ ill-disguised tolerance. The 

essam, mit eincr Vorrede Doctoris Joachimi 
Tanckij, Prof, in Univ. I^eipz., Leipzig, Apels, 1604. 

(64 pp.) The Latin translation by Kerkringius 
apmrnred in 1671, and the illustration in the article 
is from this edition. The part played by Tanckius 
in the preparation of the book has not, so far as I know, 
been elucidated. It is generally regarded as a forgery 
by ThOldo, the “editor’’— if editors can be said to 
'foi^c anything! 



eagerness 

with which the pages <rf those publications were 
scanned turns out to have been the impatient zest 
of the treasure hunterj which gives place to ro- 
crinunatioris if the expected treasure is not forth- 
comjng. Little treasure has, it would appear, been 
carried in the pages which have reached Yorkshire. 

One criterion of works of literary merit is that they 
can—^nay, must—be read and re-read. Literary 
pearls must often be dived for, and it is, I believe, 
R. L. Stevenson who emphasises that more joy lies 
in the quest than in the actual discovery. The 
Journal of the society in question, if a timid man 
may venture to assess a journal of such eminence, is 
a work of literary merit. Rarely, if ever, does the 
writer manage to skim the full cream of that journal 
in a single effort. To skim cream from some sections 
he has made repeated attempts, in not a few cases 
(tell it not in Gath) signally failing. It may be 
timidity which deters me from concluding—because 
I have failed in these cases to extract cream-—that 
cream is absent. A conclusion of this nature, hovi-- 
ever, might possibly bo drawn in a certain county 
■which you might succeed in naming. ; 

I have hitherto derived much innocent pleasure 
from my never-ending quest for cream, and Stovon- 
Bon’s words have consoled my all too frequent 
failures. In fact, I have lived for the quest. At 
intervals I receive my consignments of chemically 
prepared milk, the joys of skimming which are 
scarcely beginning to pall when the next delivery 
arrives. The following are examples of contributions 
which have given me the pure pleasure of the quest 
(to the entire exclusion, bo it added, of the baser 
pleasure of discovery);— 

(а) 4-Nitro-2-sulphophenyldehydi'othio - p - tol- 
uidino sulphonic acid. 

(б) Cataijrtic Racemisation of the. Diastc- 
reoisomeric 1 - Menthyl Phenylbrorao- 
aoetates. 

(c) Action of CiUorine on 6-Chloro-l : 1-dimethyl- 
J *-cyclohexen-3-one. 

It may seem invidious to single out these in/er 
pares, but I feel that the thrills these items afforded 
me were not experienced by our archers. 

Loss timid mmds than mine, Sir, have quailed at 
the idea of setting a money value on sesthetio pleasure. 
Such minds are now to be found in Yorkshire. 'The 
conolusion reached by those minds is that an upper 

. — limit can be defined to the possible values of the 

^ he hostile arrows have been pleasures which I have so greatly enjoyed. That 
t first, tempted to dcsi^ate such upper limit is not greater than £3 sterling per annum. 

^ been said that a Jew chasing a Scottish^ 

motives. While . debtor illustrates perpetual motion. I am neither -' 
Injure, dear to all chemists, to some Jew imr Soot, yet to me also £3 is (or are) £3, 7*15^; 


^Imay mention incidentally tlmt James’s “ Medical 
Bactionary,” a work filling three enormous volumes, 
ooutains many interesting notices on the history of 
chemistry.—I am. Sir, etc., 

J. R. Partikoton 

East London College 
October 10, 1924 


CHEMICAL PUBLICATIONS 

Sir,—It is only after severe mental travail that T 
have overcome a certain timidity in venturing to 
approach the fane of your statelinc.ss. 

I am not an ornithologist, and may be mi.staken 
in supposing tliat tho wren will fight to defend her 
young; but if she docs so, it -will be conceded that 
the heart of the -wren militant must be wrung by 
conflicting emotions. Those emotions. Sir, are but 
as an inetfal)le calm when compared ■with'my present 
feeling.s. Despite my timid nature, I feel impelled to 
resist an attack, although, unlike the wTen, I am not 
' actuated by the parental instinct. 

The attack to which 1 refer takes the form of a 
bolt launched from a locality not 100 miles from 
Yorkshire, followed by a second bolt from the .same 
locality aimed at the same taj-get. A single shaft 
might have been condoned as accidental; the loosing 
of the second definitely establishes hostile intent, 
and has reduced me to a state of mind which I, being 
a chemist and therefore unable to write my own 
(or any other) language, am impotent to desenbe. 

• Although the bow has thus been drawn in such a 
remote locality, it has by no means been drawn at a 
venture. Tlw^target, Sir, is no less than a distin¬ 
guished and fSeful society, a society devoted to the 
pursuit of pure .science, as distinguished from science 
tainted with utilitarianism. That a society of tUs 
character should be dear to all chemists may be taken 
as axiomatic. Only stateliness such as yours. Sir, 
dan bear -with eqqSftilllBr the news that it is from the 
fMjmds of che 
One -1 

eritenari 





*•1' Hit' ' .' ■'■f I '1 f- ■.' • 'I'vt .' 

ntuMv ihaA: totfgo the |^a«ure I^have 
been deriving ae the jcesult of Bpehding thaC eum 
anminlly in a certain way, ^ere it . not-for the 
fact that I was bom, Si?, in Yorkshire. The modesty 
oharactcristio of that country dissuades me from 
claiming the nowt-de-j)htme “Eboracum,” which I 
feel sure would carry weight in certain quarters, but 
I feel also that in those quarters no need will be felt 
for the moral supjmrt of that admirer of your state¬ 
liness, Sir, who begs to sign himself,-^Yoiirs, etc,, 

London J. W. Farmery 

October 12 




Dr. K. Escales, founder of the '* ZeitschiSt, filr 
das gesamte SchiesH- und Sprongstoftwesen," and of 
“ Kunststoffe,” a journal devoted to the technolo]^ 
of artificial textiles, died in September aged 61. 

Canadian Nickel Industry • 

The British American Nickel (.io. is stated to 
have gone into liquidation. The Murray mine and 
smelter, near Sudbury, Ont., and the relinery at 
Deschenes, Quebec, near Ottawa, have closed down. 
The company employed 700 men at Sudbury, and 
about CIX) at the Deschenes plant. 'J'ho British 
Government has a financial interest in the company. 


PERSONAL AND OTHER ITEMS 

Mr. J. D. Mounsey has been elected Master erf the 
Feltmakers’ Company, Mr. P. H. Hirley of the 
Founders’ Company, 1^. J. Lusty of the Loriners' 
Company, Mr. B, P. Thomas of the Glaziers’ Com¬ 
pany, and Mr. W. W. Leuchars Prime AVarden of 
the Dyers’ Company. 

Messrs. W. B. Cooke and S. L. B, Etherton have 
been appointed to research assistantships in mining 
and fuel, respectively, in the University of Sheftield. 

The German Institute for the Fermentation 
Industry recently celebrated the fiftieth anniversary 
of its foundation. 

Sir W. Jones, chairman of the research com¬ 
mittee of the British Refractories Association, is 
at present on a visit to the United States. 

A special course of lectures in the Manchester 
College of Technology is to be held on “ The, Chemistiy 
and Technology of Painters’ Gib, Colours and 
Vambhes.” The course, which begins on October 22, 
b held on Wednesdays from 7.30 to 8.30. 


The failure is attributed to the inability of the 
Norwegian interests to render financial assistance. 

Smoke Abatement Exhibition 

The Smoke Abatement Exhibition to be held in 
Manchester in November next will include large gat 
and electrical displays, and will be repre.sentatm 
of firms interested in the abatement of both industrial 
and domestic smoke. It is expected that a very 
large number of delegates from the niunicipalitics anc 
various institutions will he present at the Conferenct 
held in connexion -nith the Exhibition, xvhen paper* 
will be read on the protluction of smokeless fuel hj 
tlio low-temperature carbonisation of coal, the us« 
of town and producer gas in industry, mcchanica 
stokers, domestic appliances, pulveriscd-fuel firing 
oil firing, and the effects of smoke on health, huildin| 
materials, and other subjects. A special feature wil 
be the “ Ideal Boiler House,” which is being de.signec 
to illustrate how fuel economy and smoko abatemeUi 
can be achieved by attention to the method of firing 
and the setting of a boiler. Information can h< 
obtained from Mr. C. Elliott, B.Sc., A.M.Inst. C.E, 
Hon. Secretary, the Smoke Abatement League o: 
Great Britain, 33, Blackfiiars Street, Manchester. , 


Sir Max and Lady Muspratt have returned to 
Liverpool from Canada. 

The President of the Board of Education has 
appointed a Departmental Committee to consider 
what changes, if any, are required in the constitution 
of the Utiiversity of London. 

Mr. W. L. Helm; vice-chainnan of John Knight, 
London, Ltd., has been appointed a managing 
director of I-ever Brothers, Ltil. 

Mr. J. B. M. Herbert has been appointed assistant 
lecturer in chemistry in the University of Man¬ 
chester, in place of Mr. E. L. Hirst, who becomes 
lecturer in chemistry at Armstrong College, New- 
castle-on-Tyne. 

Sir William Alexander, chairman of tlie British 
Dyestuffs Corporation, has left Southampton by 
the R.M.S. Ilauretania for New York. 

On October 1, Sir William Bragg opened the 
new college of pure science in the University of 
Durham, afterwards receiving the honorary degree 
of D.C.L. 

We. regret to announce that Prof. G. D. Liveing 
is suffering from a fractured hip owing to being 
Jumoj^^dowmby a bicyrcle in Regent Street, Cam- 
. brfdger Liveing is going on well, considering 
^j]^;97,.year8,, 


Labour Problem In Mining 

In his presidential address at the annual meeting O' 
the Institution of Mining Engineers held at th< 
British Empire E.xhibition, ,J)r. J. S. Haldane, dis 
cussing the labour prohlen)V|||||ining, said that th* 
real cause of labour unrest wasw^fllion against wha1 
was regarded as inhuman relations. 'i'hq^M|ge] 
arose from the idea that the employed were on^lroti 
in an economic machine manipulated without rea 
sympathy for or understanding pf the worker. At 
collieries became larger, so the need increased for i 
greater realisation of the conception of comradeshi] 
and men of real human sympathy were required dt 
the executive staff. Neither high wages nor welfan 
schemes would satisfy those employed in minhig 
but only disoernirtg and sympatheti^reatment, i 
sense of comradeship in a common eiflj^rise. 

Cement Manufacture In (he Empire 

The manifold uses of cement and especially it 
employment for the manufacture of concrete, 
so largely used to replace brick and stone, render i 
, of no little importance that all countries should L 
'able to obtain cement for local use at a reasonabl 
cost. In many ovei'seoa countries, jiarticularl; 
those remote from the present centres of prodmtioii 
the use of cement is greatly restricted owingj to tb 
heavy cost of shipment and th^; cons^i^nt Mgl 





in lar^ lit coto 

<a the Empire, sucfi as Ganadk, the Uhicin of South 
Afiica, Australia; New Zealand, and India, whilst 
orations on a smaller seale ara being carried on 
in the Sudan, Bhodesia and jHalaya. It seems 
probable that the rajv prodncts required for cement 
ittanufacture esast in nearly all parts of the Empire, 
but hitherto little information has been available 
ag the possibilities of establishing a cement’ 




industry in most of the Crown Colonies and Pro- 
teotorates. Considerable attention has been devoted 
.tq-this question in recent years by the Imperial 
Institute, where a fully equipped cement-testing 
laboratory has been installed, and raw materials 
■have been investigated from several localities, in¬ 
cluding Nigeria, Nyassaland, Kenya, India, Ceylon,* 
Fiji, Jamaica, and ■ Newfoundland. The current 
number of the Bulletin of the Imperial Institute 
contains an article discussing this important problem, 
particularly in relation to the possibilities of making 
cein^t in West Africa; Nigeria, Sierra Leone and 
Western Togoland. The article should be read by. 

t pse interested in the manufacture of cement lyithin 
b British Empire. 

NeW BrItUh Chemical Standard Steel 
, .JIbssrs. Bkisdale and Co. amwunce the issue of':; 
Irtish (Chemical Standard Carboti Steel “ E " 
(B.0.M.) having the following standardised figures : 
Carbon, 0-114 per cent., and manganese, 0-492 
pet; cent. This material has been spectaUy prepared 
to meet the need for a widely recognised carbon 
(colorimetrio) standard above 0-10 per cent., which 
is near to the maximum usually desired in tinplate 
inanufacture. It has the additional convenience 
of being a low manganese standard, so that those' ^ 
wj^o prefer to determine the carbon (colour) and 
manganese from the same proportion of sample • 
inpy do so. As is usual, the analysis has been 
';oqi)duoted by a number of independent analysts, 
wprks’ chemists, and others (including the. United 
-States Bureau of SH^ards, Washington) repre. 
senting^different i4|P^te. ■ 

of stano^d turnings may be obtained 
frc^i^l^dquarters, 3, Wilson Street, Middlesbrough, 
.at 4'Re estimated to !«• sufficient to cover the cost 
■of ' preparation. Three siises are now provided . 
•;Viz., 600 gram,. ,100 gram, and 60 gram. A certi-. 
fi^te giving the names of the analysts co-operating,., 
the types of methods used (including numerous 
notes) and a detailed list of the individual analyses 
^ill be supplied with each bottle. 

-Stamond Jubll^Celebratlon of the L. M. & S. Railway ' 
..Chemical Labi^toty, Crewe 

The sixtieth anniversary of the establishment of ; 
the L.M. & 8. Railway Chemical Laboratory at Crewe - 
(tl^ first Railway Chemical Laboratory in the 
eojintry) was-j: celebrated by the staff (past and 
■;^sent) at,a dinner held at Crewe on October 10. 
giptain Beat^, M.I.C.B., the principal guest,' and * 

' who was .Spoke of the:,> 

the old L- & N.W.^^lvi%y in recog-'' 
1481864 the importance of the applica-' 
calj ^n ce to industry. - 




C 04 i^ CAMONnl^Tioir.,: By- % C. PoiiTBa, 

Ph.B. Ammloan Chemical,Soeiety, Monograph 
Series. Pp. 442. Ne# Ywk ; The Chemical 
. CataJpjj Uo.j Inc.,, 1924. Prite $6. , ■ 

\ Althouf^ the carboni^tlbn of cbal.is a branch of ,, 
chemical tecfmology that attracts an 6Vertlnorbasing' 
inter^ aid’lUspwes a rapidly growing: literature, 
the author imed lhake no Ipqloj^ fot the book under 
'.review. By hia^ early aasociatiop u^ 
iheht^htation of, the U p| MmeSjand-later., 

ejtperieBioe, he is -w^ell quaJifled to deal pomptphen.' 
sively with the subject, ^viag id^ ro the;. 

Mientiflo ASpecta as weU-ak. theiiidustrial techhiqite. - 
; He. ppens with an juitroduetdry siuyqy 
the raietm 'd’^ire of carhtmmtionin its;variouB modifi¬ 
cations, the advantage and the limitations which 
economic fconsiderations set to the oarhoni^tion of ; 
fue|. The different systems are pompared. The 
Scope of carbonisation processes is limited by the 
profitable disposal of aq the prodUets, and for this 
reason he thinW the towns’ gSs industry is “ ides^ed. 


because .the taetallurglcal coke market has not the 
'same prospects, for expansion. ' 

;^Two chapters are devoted to the chemistry of 
coal carbonisation, including the sxieoial treatment of 
thq pitrogen and sulphur compounds. Then several 
pha^rs on . coke-oven practice follow, starting from 
the preparation of coal for the oven and including the 
twfieation of gas and the recovery of by-products. 
This: constitutes the main part of the book. It 
must be remembered that the author writes primarily . 
; of ■ the American, which differs materially -from 
European praotiee. None the less, this is, for British 
. obhe-Oyen men, one of the most valuable and inter¬ 
esting xiarts of the book. Although by-product 
coking was initiated in Europe, there is no doubt 
that of recent years the industry has developed more 
rapidly, both in range and technique in America. 
In th4 nature of things, coke-oven experiments’are 
expensive, and economic conditions ai-e such that 
America it better able to embark ,on bold and costly 
innovatioiis in large-scale practice. That is all the. 
more reason why this book may be Commended to 
Britiah; pOkeroven workers, for modem American 
practice is here brought to a focus as howhere else. 

There is a Iqng chapter on carbonisation for towns’ 
■gas, which covers ground where .America has less to 
teach; and indeed has followed rather than led.;, The -• 
author is well acquainted with modern practire, but 
ih dealifig with steaming does not seem tq hAi^ made 
the ibestr ysejOf available jmateriai. The report on 
experiments on the steamifig of ; vertical ;re^qrts^^ 
inmiated by the .Institution Of Gas Er^ineere, is not 
even.iqehtioned. 

Iho subject of low-temperetOTe' carbqnis^iqn, 
.which in’ too author’s , opinion “ has not attained 
or given; ABSuranpe of attahHlig in'the future-such 
commercial iiicpess as to warrant' aasi^ment to a 
principal rfile.’’ is dealt w^ iq w ciaFter containing 
descrintiohs of ; a number of ; prqaessqs which ha-ye 
qqmei befqte 4he |mblio. Here consi^abfo- space ia 
dey<»ed,tdtiw,;i5gmiiou8 Birbn andiCwi^^tf prtioe8s;| 



ilif cwt Me 

cial sticbcsB :)»ae aiteined. • , f : ’ 

^ jl^of. ^,, Wv Pars K admiiwble intro- 

(^ucfioti to thd lKK)k Jii^ mighi fittingly fiave been 
w^rodudW t review. The review^ kaa ho' hegita- • 
tipn'iu Toeo^meiid^ atudroita asxd ptactituSiers of 
coai carbdniaation tb seek In the pemal of^thihbobk , 
both pleasure and profit. • ' / 

■ ' ■ ■ H.:'J. 1£odsm.\’s ■' 

. PARUAMEm'ARY ilEiyS 

:,Hoose of' 

The Pi'opoie^ (kriftin Dyenuffs Aj^reeh^^^^ 

In a Written reply to, Mr. Omhahi Whlte,^ who 
askedt about-tho proposed agreement betw'een the ■ 
Interessenl^meiiischaft and the Tkitish Dyestuffs 
Corporation^ Mr. Sidney Webb jtaied that the 
Board of the British Dyestuffs Corporation had been 
informed that the CtOveriunent Would feel compelled 
to exercise than nowet of Veto with respect to aii 
agreement with, the IntereBseh-GeineihSohaft on the 
lines suggested.—(Oct. 8.) ; ^ r ' ' 
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GOWIPANY NEWS 

BRITISH CLUES AND CHEMICALS, LTD. 

) /.T ssiding over the annual moeting, the chairman, 
It. T. Walton, said that dpring the past year, al- 
fflough raw materials had increased in cost, the 
company had slightly increased its output, and.had 
by energetic salesmanship sold its iaoreased produc¬ 
tion, so that stocks were now down, both in value 
and in Weight. The steady expansion of the com¬ 
pany’s foreign maikets was i»artiou}arly encouraging. 
The company had, during the year, introduced to the 
market two new cattle foods, which had been well 
received By the ogricultural community. Research 
work was going forward, the intention being to 
Increase efficiency in manufacture and to find new 
uses for %e coj^apany’s products. ■ 


r:' - ■ 

, BROKEN HILl PROPRIEfXRY'CO.rtTli^t, 

The year ending May 31, 1924, is the first ii« . 
period since the establishment of the Steel Workfsft 
Newcastle that continuity of operations in all dep^ 
"ments has obtained, The output from .thi 
NiBwcMtle Works in 1924 was as follows, figure 
for 1023 ' being given in parentheses ;— Pig irojo 
3^6,268 tons (62i33i t.); Steel ingots, 284.CC9 1 
(?2,8ip t;)coke; 305,084 t., (66,790 t.); sulphat 
^ ammonia, 4545 t. (1071; t.); tar, 3,574,341 gaU 
(706,148 gajs,). In 1924, during 6^ months working 
36,3921. of ore was j)roducetl; 34,862 t. of crude or 
and tailings was treated, and 2158 t. of lead concei 
trates was produced. In the slimes flotation plar 
(Bradford Process), during 1924, 117,336 t. of slime 
were treated, and 12,011 t. of lead concentrate! 
and 25,464 t. of zinc concentrates were producer 
The net profit for the period under review amounte 
to £279,339 28. 2d., after providing £299,12 
for all depreciation. The company has obtaine 
re-assessfnents of income tax for past years, and wa 
able to reduce the provisional amount held in resert 
in Sundry Creditors’ Account for this purposi 
The sum of; £100,000 has been restpred to Resert 
Fond which now stands at the old figure of £1,500,00( 
and liquid assets total £1,030,684 7s. 7d. Prodnctlp 
during the.year amounted to 305,0841. coke, 3,574,34 
galls tar and 4545 t. ammonium sulphate. Tl 
plant for the manufacture of ‘ benzol, toluol ah 
solvent naphtha has worked satisfactorily, 773,05 
galls., motor spirit and 62,918 gall, solvent naphth 
being produced. A subsidiary company styled tl 
B.H.P. By-Products Go. Pty., Ltd., was forme 
to acquire the tar distillation plant of "Mttsr! 
De Meric, Ltd. This new company had a succes.sft 
year and'absorbed the whole of the output of ts 
from , the coke ovens. Another new' compan; 
styled the B.H.P. Collieries Pty., Ltd,, was fornw 
during the year to develop coal-bearing land whio 
had been secured in the Maitland district, and 
commencement has been made with this work. 

CANADIAN EXPLOSIVES, LTD. 


GLENBOtG UNION fireclay CO., LTD. 

The net profit of the company for the past year, 
including £10,155 brought forward, was £23,410. A 
dividend is recommended of 16 ^ cent, for the year, 
less tax, payable on, October 27, carrying forward 
£6973. A sum of £10,872 Was expended on repairs 
And renewals, and was paid out of revenue. The 
capital expenditure during the year was £1532. 

( MUDSH CYANIDES CO.* LTD. 

'■■ The report for thq^ear ended Ap^il, 30 last shows 
a, lose of £24.991. Irem £14,847 :btohght forward 
from last year, there has to be dedubted the interim 
dividend on the preference shares piddon Deceinber 15 
1923, leaving £13,423 to be set against the loss made 
duHag the period under review and IbaVlng a balance 
of loss to be carried forward of £1T,568. The sum* 
of £43,696 has been charged against Observe account,' 
beiim the bbst of the shafes in 'the; British Potash 
Co., X)^.i in liquidation, whicl^. we’nbw of no value. 
The and prospects of the company have 

^p^^ pipved during the pM^fe'w month?. _ ■ 


The dividend iff If per cent, for the quarter endC 
September-30 on the Seven per cent, cumulativ 
referred shares is payable on October 15, to shafi 
olders on record Septejnlier .30. 

LAUTARO NITRATE CO., LTD. 

A third interim dividend of 6 per cent, for tk 
year 1924 has been declared, payable on October 2 
to shareholders registered at the dosing of 
books oq October 20, and to holders of share wanai 
to bearer coupon N®- 57. No; dividends were pai 
for the 'previous four yeark, bnt in 1923 
capitalised bonus of three new shares for evei 
seven held was distributed. The cOmpany recent! 
acquired the Lastehia Nitrate Company. 

A dividend of 7 per cent, less tax, for the hal 
yoar emded feptomber 30, 1924, has been declare 
on the preference shares, and an interim divider 
of 4 pfer cent, free nf tax on ordinary and partnershi 





MARKET RKPORT 

Tbia. Market Heport ia eon>i41ed from speoial iaformation 
reoeived &om tha Manulacturera oonoemedi 

Unkst otherwiM ataUd tht priosa quatad below aovar Jair 
quantitita net emd naked at aeUera' worka. 

GENERAL HEAVY CHEMICALS 
Acbtio Acid, 40% tech. .. £23 10s. jw ton. 

Acid, Boric, Commercial— 

Oryet.£4Gporton. 


'Powder.. 

Acid Hydrochlorio 

Acid Nitric 80° Tw. 

Aoid Sulphuric .. 


Ammonia Alkali.. 


Bleacliing Powder 


Soda Caustic, solid 


Soda Crystals .. 

Sod. Acetate 97/98% .. 
Bod. Bicarbonate 
Bod. Biohromate.. 

Sod. Bisulphite Powder 

■■ 


Antimony sulphide— 

Obtden ,. .. .. Old.—Is. 2d. per lb., according to 

quality. 

Crimson . .. Is. 4d.-.-tlis. 6d. per lb., oooording 

to quality. 

Arsenic, Sulphide, Yellow Is. lid. per lb. 






£47 per ton. 

, 3s. 9d.—6s. per carboy d/d., 
according to purity, strength 
and locality. 

£21 lOs.—£27 per ton makers’ 
works, according to district 
and quality. 

Average National prices l.o.r. 
makero’ works, with slight varia¬ 
tions up and down owing to 
local considerations : 140° Tw., 
Crude Acid, 65s. per ton. 168* 
Tw., Arsenical, £5 10s. per ton. 
168° Tw., Non-arsenioal, £6 15«. 
per ton. 

£6 15b. per ton, f.o.r. Speoial 
terms for contracts. 

Spot £11 d/d.! Contract £10 d/d. 
4 ton lots. 

£7 i>er ton, packages extra. 


Barytes. 

Codmivun Sulphide 

Carbon Bisulphide 

Carbon Black .. 
Carbon Tetrachloride . 

Oiremiom Oxide, green. 

Indiarubber Substitutes 
White and Dark 

Lamp Black 
Lead Hyposulphite 
Lithopone, 30% .. 
Mineral Bubber “ Kuh 
pton”. 


£3 10s. to £6 15s. per ton, accord¬ 
ing to qualiiiy. 

8s. M.—Is. per lb., according to 
quantity, 

£39—£83 per ton, according to 
quantity. 

7d.—7Jd. per lb. ex wharf. 

£60—^£66 per ton, according to 
quantity, drums extra. 

la, 3d. per lb. 

f’Sd.—9Jd. pet lb. Demand ve^ 

i brisk, ktieps likely to remain 

I steady owing to Ermness of 
rapeseed oils. 

£48 per ton, barrels free. 

71d. per lb. 

£22 lOs. per ton. 


Bisulphite of Lime ., £7 j>er ton, packages extra. 
Borax, Commercial— 

Crystal.. .. .. £26 per ton. 

Powder.. .. .. £26 per ton. 

(Packed in 2-owt. bogs, oarriaga 
. paid any station in Great 
Britain.) 

Calcium Chloride .. £6 17a. 6d. per ton d/d. 

Copper Sulphate .. .. £25 per ton. 

Methylated Spirit 64 o.p.— 

Industrial .. .. 28. 7d.—28. lid. per gallon, accord- 

# to quantity. 

l.~4a. per gallon, according 
quantity. 

per ton d/d. Normal busi- 
Nickel Ammon. Sulphate j ness. 

Potash t^ustio .. .. £30—£33 per ton. 

Potass. Bichromate .. 6itd. per lb. 

Potass. Chlorate.. .. 3d.—4d. per lb. 

Salammoniao .. .. £32 per ton d/d. 

Salt Cake. . .. .. £3 10s. per ton d/d. 


pton ” .. .. .. £16 58. per ton f.o.r. London. 

Sulphur.£10—£12 per ton, according to 

quality. 

S\ilj)liur Prccip. B.P. .. £47 10s..£52 10a. per ton, ac- 

' cording to quantity. 

Sulphur Chloride .. 4d. per lb., carboys extra. 

Tbioearbanilide .. .. 2s. 6d. per lb. 

Vermilion, pale or deep .. Os. Id. per lb. 

Zino Sulphide .. .. 7id.— Is. 8d. per lb., according to 

quality. 


WOOD DISTILLATION PRODUCTS 


Spot lots: delivered. £16 I7 b. 8d. to, 
£19-78. 6d. per ton, according to 
Btrwigth. 20s. less for oontraots. 
£5 68.—£6 lOs. per ton ex railway 
depots or ports. 

£24 per ton. 

£10 10s. per ton, oarr. paid. 
4|d.perlb. 


Aoetate of 
Brown . 
Grey 
Liquor . 
Charcoal . 


Iron Liquor 

Bed liquor 
Wood CieoBote .. 
Wood Naphtha— 
Miscible 
Solvent 
Wood Tar 

Brown Sugar of Lead 


Acid Carlralic— 
Crystals 
Crude 60’s 

Aoid Cresylic, 97/99 


.. £17—£18 per ton, according, to 
quantity, f.o.b., 1-oWt. iron 
drums inoludod. 

.. .. 3d. per lb. 

I, i8% .. £13 68.—£13 lOs. per toa ex 
■ j Liverpool. Nominm. 

mo. 60/66 About £14 10s. per ton d /d- 
£9 ^r ton d/d. 

8t.”¥IB per ton f.o.r. London, l-cwt. 
kegs in^|j^6d. 


Pale 96% 

Dark .. 

Anthracene Paste 40 % .. 

Anthracene Oil— 
Strained 
LTnstrained 
Btossole-^ 

Crude 66'8 

Standard Motor 


£12 per ton. 

£16 per ton. 

9d. per gall. 32° Tw. 

£7 16b.—£ 9 6s. jjer ton, according 
to grade and locality. 

Is. 7d. per gall. 32° Tw. 

Is. 2d. „ „ 24° Tw. 

lOd.—Is. per gall. 14/16° Tw. 

28. 9d. per gall. Unrefined. 

4b. lOd. per gall. 00% O.P. 

6s. 3d. per gall. 40% O.P, 

£4 &8. per ton. 

£43 per ton. 

PRODUCTS 

fljd.—6jd. per lb. Quiet. 

Is. 7d.—Is. 9d. pet gall, aocording 
to district. Market flat. 

2a.—2a. Id. per gall. Demand 
fair, 

Is. 9d.—2 b. Id. per gall. Better 
enquiry. 

is. 9d.—28. per , gall. Fairly 
steady. 

4d. per unit per owt. Nominal 
price. No business. 

Old.'—6jd. per gall. Small demand 

6d.—-OJd. per gall. 

7id.—9d. per gall, ex works in 
tank wagons. 

Is. l^d.—ls, 3d. per gall, ex works 
in tank-wagons. , . ■ ‘ 











l.'Bewl«— 

'• f me ., 
Toluole—W 


Xylolcoml. .. ■,. le. 911 . per gall. 

Pure .. ,.. 2s. 3d. per gall. 

Creosote-— . , . ■ 

CreeyHo 20/24% .. Sjd. per gall. 1 

Middle Oil .. 

Heavy Oil ... ..] 

Standard Speelfieation ( 

Naphtha^- 

Solvent 00/160 .. lld^Is. per gal 

Solvent 90/190 .. Ud.—Is, per ga 

Naphthalene Crude— 

Cheaper in Yorkshiro than Lanoasliire. 
better. 

Drained Creosote Salts £4—£6. Quiet. 
Whisaed or hot pressed £6—£9 per ton. 
Naphthalene— 

Crystals and Flaked .. £12—£16 per t 


U. Bid.—Is. 7d. pm gall, ea 
works In tank wagons. 

Is. 6d.—Js. Sid. per gall. Sm^ 
, demand for home consumption. 
Is. gd,—Is. 9d. per gaU. Small 
- demand for homo consumption. 
Is. 9d. per gall. Prices reduced. 
3s. 3d. per gall. Prices iCduced. 


8id. per gall. Little demand. 

[ 6d.—6id. per gall., according to 
quality and district. Fair 
Iciness passing. Small de¬ 
mand from Amerioa. 

1 Ide—Is. per gall. Demand good. 
Ud.—Is, per gall. Fair inquiry. 


Demand rather 


Pitch, medium soft 
Pyridinc~90/160 


fp -iNDfJSTRY 

NitrobenzMie 
o-Nitroohlorbenzol 
Nitronaphthalene 
p-Nitrophenol 
p-Nihx>.o-amido-phanol 
m-Phenylene Diamine 
p-Phonylene Diamine 
B. Salt .. 

Sodium Naphthionate 
o-Toluidine 
p-ToIuidino 
m-Toluylene Diamine 


Sid.—&fd. pet lb. naitod at -srorknt. 
2s. Ud. per lb. 100% bashl d^d- 
lOid. per lb. d/d. 

Is- 9d. per lb. 100% basis d?4.' , 
4s.6d.perlb. 100%basis. :■ <! 
3s. Ud. per lb. d/d. ' 

10s. 2d. per lb. 100% basis d/d. 

28. 6d. per lb, 100% basis d/d. 

2s. 8d. per lb. 100% bmis d/d. 
lOd. per lb. 

2e. lOd. jior lb. naked at works, 

4s. per lb, d/d. 


PHARMACEUTICAL AND PHOTOORAPHIC 
CHEMICALS 

Acid, Aeetio 80% B.P. .. £47 iwr ton. Firmer. 

Acid, Acetyl Salioylie .. 3s. Id. |>er lb., accord 


£47 iwr ton. Firmer. 

3s. Id. |>er lb., according to 
quantity. Salc.s steady. Price 
lirm. 

Sa.^per lb. 

Cryst. £61 per ton. Powder £86 
per ton. Carriage paid any 
station in Great Britain. 

198.—^218. per lb. 

Is. 3Jd.—Is. 4Jd. per Ib., loss 6% 
for ton lots. Market very weak. 

3s. per lb. for pure crystal.' 

8a. 9d. per lb. ResubUroed quality 
Ss. per lb. Market firm. 

Is. 6d.—Is. 8d. per lb., according 
to quantity. 

2.S. lOd. per lb. Market quiet. 


£12—£16 per ton, aooording to 
district. 

408.—45a. per ton f.o.s. Market 
very flat. 

18s. 6d.—19c. per gall. Steady 
demand. 

12b, per gall. Market dull. 


INTERMEDIATES AND DYES 


Acid, Benzoic B.P. 
Acid Boric B.P. .. 


Acid, Camphorio.. 

Acid, Citrio 

Acid, Gallic .. 

Acid, Pyrogallic, Cryst. . 

Acid Salicylic 

Acid, Tannic B.P. 


Business in dyestuffs has-'^gain been better this n-eek, 
und users seem to have more confideiico. 

In the following list of Intennodiates dolivered : prices 
include packages except where otherwise stated. 

Aeetio Anhydride 95% .. Is, 7d. per lb. 

AcidH. .. ,. ..33. Ud. per lb. 100% basis d/d, 

Aoid Naphthionio .. 2s. 2d. per lb. 100% basis d/d. 

Acid Neville and Winther 6a. 8d. per lb. 100 % basis d /d. 

Aoid Salicylic, tech. .. Is. Id. per lb. Improved demand. 

Aoid Sulphanilio .. 94d. per lb. 100% basis d/d. 

AluminiumChloride.anhyd. Is. per lb. d /d. 

Aniline Oil .. .. Sd. per lb. naked at works. 

Aniline Salts .. .. SJd. por lb., naked at works. 

Antimony Pentachloride la, per lb. d/d. 

Benzidine Base .. ..4s. per lb. 100% basis d/d. 

Benzyl Chloride 96% „ .. Is. Id. per lb. 
p-Chlorphenol .. .. 43. 3d. por lb. d/d. 

p-Chloraniline .. .. 3a. per lb.- 100% basis. 

o-CresoH9/31° 0. .. 4id. perlb. Rather quiet. 

in-Cresol 98/100% .. 28. Id.—2s. 3d. per lb. Demand 

moderate. 

p-Cresol 32/34° C. .. 2 b. Id.—23. 3d. per lb. Demand 
moderate. 

Diohloraniline .. .. 3s. per lb. 

DichloranUine S. Aoid .. 2s, 6d. per lb. 100% basis. 

p-Dichlorbenzol .. .. £86 per ton, 

Diethylaniline .. .. 48. 6d. per lb. d/d., packages 

extra, returnable. 

Dimethylaniline .. .. 28. 3d. per lb. d/d. Drums extra. 

Dinitrobenzene .. .. 9d.—10d. per lb. naked at works. 

Dinitrochlbrbenzol .. £84 10s. per ton d/d. 

Dinitrotoluene—48/60° C. 8d.—9d. per lb. naked at works. 

66/68° C. Is. 2d. per lb. naked at works. 
Diphenylandne .. .. 2s. lOd. por lb. d/d. 

MonOohlorbenzol.. £63 per ton. 

/3-Naphthol .. .. Is.porlb.d/d. 

n-Naphthylamlna .. Is. 4d. per lb. d/d. 

^-^Naphthylamine .. 4s. per lb. d/d. 

;ffi-Nltraniline .> .. 4 b. 8d. per lb, d/d. ^ 

28. 3d. per lb. d/d. . 


Acid, Tartaric .. .. Is. IJd. per lb. loss 6%. 

Amidol .. .. .. 93. por lb. d/d. 

Acetanilide .. .. 28. per lb. for quantity. More 

onquiiy. 

Amidopyriii .. .. IGs. Cd. per lb. for .spot stocks. 

Ammon. Benzoate .. 38. 3d.—3s. 6d. por lb. according 

to quantity. 

Ammon. Carbonate B.P. £37 per ton. 

Atropine Sulphate .. 128. 6d. por oz. for English make. 

Barbitone.. .. .. 14 b. 3d. [jor Ib. Cheapw. 

Bismuth Carbonate .. 10s. 8d—128. 6d. perlb. 

„ Citrate.. .. lOs. 3d.—12 b. 3d. „ 

„ Salicylate .. 9 b.—U s. „ 

„ Subnitrate .. 8a. 8d.—10s. 8d. „ 

Borax B.P. ,. .. CSrystal £29, Powder £30 per ton. 

Carriage paid any station in 
Great Britain. 

Bromides .. .. .. Market firm. 

Ammonium .. .. Is. (Id.—Is. Od. por lb. C Accord- 

Potassium .. .. Is. 4d.—Is. 7d. per Ib. j ing to' . 

Sodium .. .. Is. 5d.—Is. 8d. por lb. (. quantity.. 

Calcuun I.actato ., la. 6d.—la. Od, per lb., according 

to quantity. Fair demand and 
steady market. 

Chloral HydroP? .. .. ts. per Ib. Market easier after 

recent firmness. 

Chloroform .. .. 28. per Ib.forowt. lots. Very steady. 

Formaldehyde .. .. £49 per ton. 

Glycerophosphates— Fair business passing. 

Calcium, soluble and 
citrate free .. .. 78. per lb. 

Qlycerophosidiatea— 

Iron ' .. .. .. 8s. 9d. por lb. 

Magnosium .. .. 9s. per lb. 

Potassium, 60% '., 3s. 6d, per lb. 

Sodilnn, 60% .. .. 2s, 6d. „ 

Guaiaool Carbonate .. lOs. per lb, 

Hexanune .. .. 3s. Id—Ss. 3d. per lb. 

Homatrbpine Hydrobro- 30a. per oz. 
mide' 

Bydrastine hydioohlor .. English make offered, 120s. per os 
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• • > • 3s. 6d. per Iti., tor SS-lb. Iote» 

Poteeakim .. .. 4s. Id. per lb. ■ , 

. SotBum' .. . .. 4*. - 

Xrop. Anunon. .Citrate 5s. lil.—Ss. 8d. per lb. 


Magneshun Carbonate— 

Ught Commercial 
Slagnbahim Oxide— 

^^[ht Oommeroial •. £75 l>cr ton, less 2|%, i 

• vHeai^ Coronieicial .. £25 per ton, less 2jl%. 
"HeevyPure ... .. 2s.—28. 3d. perlb., according to., 

quantity. Steady market. 

JdwSthol— 

4,B.R. reciyst, B.P. .. 55«. per Ib.. Price shows signs of ■ 
'' recovery. y 

' Synthetic .. .. 203.—353. per lb., according to 

quantity.: English make. In¬ 
creasing demand. ; 

Mermuiols .. .. Market very miiet. " ' 

oxide .. .. 5s. 3d,-^6s. 4d. per Ib. 

Corrosive sublimate 3«. 6d.—-3s. 7d, .. 

White preoip. , .. Is. 7d.^—4s. 8d, „ . 

' y.Calmnel .. .. 3a. lid.-—4s. .. . "• 

M*thyl Salicylate .. Is. 10cl.-~2s. per. lb. Seasonal 
increase in demand. 

Methyl Sulphonal .. 248. per lb. Slightly weaker,' 

Metol .lls. porlb. British make. 

.Paraformaldehyde .. 28. 8d. per lb. for B.P. quality, 
■paraldehyde . . Is. 4d.—Is. 6d. per lb. in free, 

‘ bottles apd cases. Siqiplies , 

' plentiful. 

Phenaootin .. .. Ss. Od. per lb. 

fTmnazone .. .. 7 h. per lb. 

Pbenolphthalein .. .. 3s. (id.—Os. per lb. 


£30 per ton net. 


Synthetic 


Mereurials .. 
Bod oxide 
Corrosive sublimate 
White preoip. ... 
sy.Oalmnel 

Methyl Sulphonal 
. Metol 

Paraformaldehyde 

.^Parjddehyde 


.Seasonal 


Phenaootin 
f%enazone 
Pbenolphthalein .. 

Potsss. Bitartrate—■ 
99/100% (Cream of 
Tartar) 


Potass. Motabisnlphite 

- Potass. Permanganate 

. Ouinino Sulphate 

Saooharin 

Salol 


Tartar) .. .. 88a. per cwt., less 2i% for ton 

lots. 

Potass. Citrate .. .; la. lOd.—2s. id. per lb. 

Potass. Iodide .. .. 16s. 8d.—17s. Od. per lb., accord¬ 

ing to quantity. Steady mar- 
.; J<et , 

Potass. Motabisnlphite . .J|t|Bper lb., 1-cwt. kegs included, 
c : - MVKo.r. London. 

Potass. Permanganate , . 71d, per lb- spot. Forward 
prices higher. 

Ouihmo Sulphate .. 2s. 3d.—28. 4d. per oz., in 100 or. 

tins. Steady market. 

Saooharin . - *. fl3s. per lb., in 50-lb. lots. 

Salol .38. Od-—48. per Ib. 

Sod. Benzoate, B.P. .. 28. 6d. per lb. 

Sod. Citrate, B.P.C.. 1923 Is. lid.—2s. 2d. per lb., according 
to qusmtity. 

: Sod. Hyposulphite— 

Photographic .. .. £13—£15 per ton, according to 

e - • quantity, d/d. consignee’s sta¬ 

tion in 1-owt. kegs. 

'Sod- Metabisulphitocryst. 37a. Od.-60s. per cwt. nett cash, 
according to quantity; 

,6od, Nitroprusside .. lOs. per lb; 

Sod. Potass. Tartrate ' 

, . e (Roohelle Salt) .'. 758,—82 b. 6d. per owt., aooordihg ' 
, ^ to quantity. Quiet market.. 

. Sod. Salicylftte v • • demand. Powder 2s.—28. 3J. 
'*■ ' ‘ A per lb. Crystal at -'2*. 2d.— 

5d. per lb. Flake 2e. 6d. 


-M- 

Thymol'.'. ' .. ITS.‘jsfer lb; ; Sightly 

fllEMiCALS 

Acetophenone .. V . . “lis. Od. per lb,- , 
Aubeptne .. ’ v- 15s. 8d. . „ 

.AmylAcs^te.^-' '2«.,da., 

Amyl Butyrate’• 6s( 9d- '> ,, : - 

'Amyl SaUaylkte ;, .. 3s. 381,' . k, ' 

Aaeaidl (M.P, 21/22° 0.) 48. 6d. „ ■ 

BenzylAoetatofr6m,Chlb*. 

. rine-fS^'Bernal Aloobol is. .9d'. . 

Beniyl Aloqhol free fppjn , 

Chforine 2s. 9d. „ - 

Bejuaidehyde free from 
. jaWoiine .. . ,. 3a. 6d. . „ 

^nzyl Bsnzoatek, .. Se, M. , s'» ' - 

CInnatnio Aldehyde— . 

, -.Hatursd'., .. 18s,..:.9d, ^ 

.(Mun^krin' V. .lOs.'Od.' ’ 

Citron^ol .. ,. 17s. . ' 

:;(Sti»l.. 8s.' 

?EthylChmamato .. 128.0d. 

Ethyl Phtbalate .. .. 3 b. 3d. „ 

Eugonol .. .. ,. lOs. ''V 

(jleraniol (Pahnarosa) .. 338. Od. ' 

d'erahidl ,» ■- .. Us.—ISs. Od, perlb. 

Heliotiopiho .. •- 6s. 9d. 

jsq Eugenol _ .. •. .16s, 9d. ■ 

Lihalolesi Bois de Rose.. 268, ■ 

Idnidyl Acetate .. .. 20a. ' 

'Methj'l'i^tbieniiate ..9si6d. ,, 

Methyl Benzoate.. ., 68. . ,, 

Musk Ambrette ... .60s. ., 

Mu^Xylol .. : '..13s, Od. „ 

Nerolin. .. ... •• 4s. 9d. 

Phenyl Ethyl Acetate .. 16s. „ 

Phenyl Ethyl Alcohol ..lOs. „ 

|lho<&ol .. ... .. 60 b. „ 

Safrol ..... .. Is. lOd. „ 

Tbrpinaol .... .. 2s. 4d. ,, 

Vanillin ... .. ■■ 25s. 


ESSENTIAL OILS 
Almond . Oil, Foreign 
S.P.A. .. • • 168. 6d. per lb. 

Anise Oil . .. .. 2s. 8d. per lb. 

Bergamot OiL • - .. lOs. Od. per lb. 

Bourbon Geranium Oil .. 35s, per lb. 

C&mphbrOil . . .. 65s. per owt, , 

Otm^ga Oil Java .. 10s. per lb. 
Cinnamon Leaf .. 04d. per oz. 
Cassia Oil, 80/85% ... 9s. 9d. per lb. 

Citronella Oil— 

Java 86/90 % .. .. Ss. 9d. per lb. 

Ceylon .. •• 3s. 3d. per lb, 

Caove Oil .. ' .. .. 78. 6d. per lb. 

Eucalyptus Oil 70/76%. , 2s. 3d. per lb. 
Lavender Oil^ 

French 38/40% Ester* 28s. 6d. per lb. 
Istmon fhl ,. 8 b. per lb. 


LcMongrSSs Oil .. 
Orange OiL, Sweet 
Otfb bf llose Qil— 


ears 




jK .. .. lOd.—Is. 2d.^ per lb. ■ 

fT anhydrous £27 lOs.—£2# lOs. per ton, oocord, 
; . ing to qusmtity, l-oWt. kegt 

' • ' included. In Iskrge casks' £1 


A^natol/an 
Palina Rbsa Gil'.. 
Peppermint Oil— 
S^glish 

Wayne County .. 
Japanese ■> _ 

Pstitgrain Oil .. 
EatfdS Wood OH— 

..'ik/|£^aUoo 


28s. 6d. per lb. 

8b. per lb. 

4s, 6d . per lb.; 

Us. lb. ; 

4()s . i^r o*s 
ISs. perdZk ; 

10B. Od. per lb. 

OSs. per Ibk ^ j: ■ 

308,'per Ib, ^ 
Market practically 1 
9s. 3di per-lb/ 


204. 7d, ,i)er 

", V:,i?s.''^.vper^it.,,' '4; 
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and distillSng «ppirot\«. ■ 
Centnfugal separation ot 


^ -__, _ 

lOhUiwty Cwti Loodon, W.O. S-,. ib Ott> £3td, 

■ I.—AppBWlloiif 

. BoUmann. Koal'exoKanging. 

, 2S^!Se.: S^-:-30. 

. Cloiidaley, and iiever Bro$. 
liquids ,e|<). ■ 28^81; ffopi 30. 

EUis (Ehfo). FUmaoes. 251,804. ' P»t; 4. 

, Pa^eather: (Sponra;,i4doi!noolta. Handldwo-PrMmyslqwa 
jt.o.p.{. . GrindiM and pujverisiftg ntaterials., .22,881;:- 
Sep.'29.’.:''" '■■ ■' 

- Prenoh. 'Puroaoes. 28,n2. Oet. 1. \ ^ ^ 

.Gardneft' Apparatus for mimife disintegration of sub. 
stances. ■ 22,975. Bep. 29. > • 

Oerats. Determining critical temp^atures., 23,2l5;' 
Oct.-I.' - 

Higgins. Processes involving eJcohaUge reactions. 33,183. 
Oct. 1./ ; 

Hooton, and Johnson and Oo. Filters. 23,128. Sep. 30. 
Irwin, and Johnson and Co,. Filters. 28,129. Sep. 30. 
Judelkin. Driers. ; 23,496, 23,497. Oct. 4. . 

Morris. Pulverising or emulsifying apparatus etc. '22,947. 
Sep. 29. . . . . t. . 

Nyrop. Separation of purtieles from gasos or liquids. 
23,418. Got, 3. 

I,—Complete Speclllcallont Accepted 

6063 (1924). Herbst and Herbst. 'Miiing, kneading, 
and boating machine. (222,380.) ; ' 

5932 (1924). Joseph. Fillers for air and other gases. 
(222,385.) ' 

8477 (1923). Sauer. Manufacture of adsorbent materials. 
(222,169.) 

16,157 (1923). Peale, Pealo, and Peale. Separatmg 
Materials of diileront specific gravities. (222,18.5, 222,186.) 

20,880 (1923). Fitspatrick. Drying and coaling porous 
materials for use as adsoriienta and catalysts. (222,279.) 

22,839 (1023). Duolaux. Membranes for ultra-filtration 
and dialysis. (203,7l3.) 

464 (1924). Marks (See., Apon. des Produits A Flenu). 
Apparatus for sorting granular materials of diflerent speotftc 
gravities. (222,361.) . 

0077 (1024). Pellegrino. Drying-ovens. ■ (222,386.) 

19,696 (1024). Sauer. Manufacture Of adsorbent inate- 
rials. (222,423.) 

U.—Appllatlons > 

Bertels, 23,374. ./See X. 

Brown and Winser. Retorts for dry distillation of oils, 

■ tars, etc. 23,368. Oct. 3. , 

Ges. for MaoshinoUe Drnokentwasserung. Preparation 
of raw pdat to be dewatered by pressing. 23,191. Oot. 1. 
(Ocr., 1.10.23.) 

Gol(bteih, 'fteatineat of hydrocarbons. 23,104. Sep. 30. 
Hoyl. Distillatioh -of oil rtiale, coal, etc, 22,910. 

: ■■Sep, 29. ■• '■', 

Hezlet. X-ray tubes., 28,908. ■ Oct., ,I. 

. In-Com. Gas Co., and .Waldor. ' Fuel and nwons for oOn- 
' sunung same. 22,926. Bspv.*9-' 

: . Jenl^ and Soott. SepSi^tiiig coal Wom shale etc. 23,203. 

■-^t;' 

Kidd, Pique, and Sinitlu 23,418. . (Fee XXIII. 

MitcljiSU. Bxtemalheati^ofvortioalgap-rotorts. 23,|38.: 
'pet,:i; 

II.--Colnplstr Spsctt)catlsns Accepted 

-lC869-. »dd> Minerals fcparation, Igdi 

■ ’Dewaterhig' coal. (222,221.). , .. v,.;. 

20,l8t (1928). Imiay (N, V. KUca tm Ovenbouw Sfij), 

‘ ' ror trtatment of ook»,'iand ttiabufacturo of gas 

im-Kk ■.■-'■^■■fe' 


■'.•'29';60li'(l923). FSrlicnfil)!!!!:®*'^^^. F. Bayei-;' 

See VII. • : . .>f 

1198 (1924), Collin und Co. Regenerative cefct ot;0us«L',a, 
(211,112.) ■. ' . 

111;—Applications 

BroWn aiid Winser. 23,358. See II. ' , 

' Gbldstein. 23,104. See 11. , 

IV.—rAppUcallon . 

Hereward, Tliomas, and Scottisli Dyes, Lid. Production ^ 
of dyestitSs eto. 28,207. 0«t. 1. 

ly.—Complete Speclfiailon Accepted " , 

. 31,090(1923). Corap. Nat. do Mat. Colorantes et de Prod. 
Cldmiques, See XX. 

Vj—Applications 

Peroivai (Niederer et Cie.). Production of textile, fabric 
with silk-like gloss. 23,201. Oct. I. .. . 

Ross. Treatment of Sax etc. 23,272. Oot. 2. 

Schwalbe. Treatment of sulphite cellulose waste liquor, 
23,227. Oot. j. (Cor., 6,11.23.) 

y.e-Complete Spectflcatlons Accepted 
78») (1923). Tote. Convortihg fabrics. (221,980.) 

8633 (1923). Granton. De-inkmg prmted papers 

(222.160.)’ 

13,340(1923). Dreyfus. Maniifanture of solut ions, dopes, 
dr varniShes from cellulose derivatives. (222,168,) 
17,784(1923). LiUenfold. Manufacture of cellulose ethers. 
(200,§16.) 

3989 (1924); Marks (Bemberg Akt.-Ges. Manufacture. ,' 
of artificial silk. (222,373.) 

VI.—Applications 

Calico Printers’ Association, Ltd., and Roberts. Machln^ 
for ageing fabrics. 23,303. Oct. 2. - 

Calico Printers' Assooiation, Ltd., and Roberts. Machines 
for wet treatment of cloth. 23,304. Oct. 2. * 

Standard Silk Dyeing Co. Washable dyed silk piecpgoodSr 
and process of dyoing same. 23,101. Sep. 30. (C.Sevi 
L12.22.)^ . . ; '■■.■ > ;. 

VlL—Applications 

Cederberg. . Manufacture of nitric acid. 2,7,211. Oct.- L •. 
NickHn. Manufacture of ammonium sulphato and other 
salts. 23,161. Oct. 1. 

Soc. d'Etudos Minifies et Industrlelles. Mamifscture of ' 
nitrogen jporoxide. 23,601. Oct. 4. (France, 18.0.24.) 
VlI-T-CompUte. Spodfications Accepted 

23,567 ;{1933). Hartstoff-Metall Akt.-Qes. (Hamctag); ; 
IVoduoing substances from boron and carbon. (204,337.) , , 

29,008 (1923). Farbenfabriken Vorm. F. Bayer und Co.- 
Obtaining sulphur from gases containing liydiogon sulphide,. 
(207,196.) - ; : . , ■ 

Vlll.—Complete Speciticatloii Accepted 

12,126 (1924). Pfalsische Chamotte-Thonwerks aiu} 
Strack. Refractory bricks for blaet-heotcrs or tl» likOi,.: ; 
(219,943.) 
lx.—Appltcatlon 

Girouard. Manufacture of Portland cement. 22,045, 
Sep. 29. 

X.—Appitcatlons 

Ashcroft. Recovering tin from tin-plates etc. ; 23,289. 
Get. ■'2. ■ ■■ ■' 1 i-' ' ■ " - ■■'"'■i' 

Bertels and Martin. Deoarboattatitih of cast iron etc*' 
23,373.'’■ Oot.'3, 'v ' ■■i,:-,,i, 

Bertels and Martin, Purmoatioh of gases for docarbonisn*; -^ 
tion 6f‘Cast iron eto. ' 23^374. ■ Oot. 3. 

, Dgffleld. BodUourg iron ore etc. from pyrites to metal etc. 
2i^407i‘..:Oet;?ll. „ 

. Gunett • aiid Kolden. Non-rorrodiblo alloys. 23;22S, 
OdvFj? 

'. .Rofaiason.. Solder andaoldenng process for alunumum otc, 

-.’AaflSrS’i 
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8S58 (1923). Aluioinivin) Co. of America. Coating 
«rticle» of aiuminiam or aluminium alloys. (212,S04.) 

8374 (1923). Potts (Electro Metallurgical Co.). Produc¬ 
tion of non-oxidizibg non.brittle sheets of chrome iron alloys. 
(228.1B8.) 

19(296 (1923). Poliak. Applying electrolytic metal coat¬ 
ings to porous bases. (201,567.) 

Xi—Application 

Sachs. Anode batteries. 23,054. Sep. 30. 

XI.~Complete Specification Accepted 
19,296 (1923). Poliak. See X. 

XIL—Application 

Bolhnann. Apparatus for removing odoriferous substances 
from oils and fats. 23,037. Sep, 30. (Qer., 12.6.24.) 

XIV. —Applicationa 

Bruni. Vulcanisation of rubber. 23,423. Oct. 3. (Italy, 
15.2.24.) 

Crick. Lamx-treated materials etc. 23,179. Oct. 1. 
Wiegand. Manufacture of rubber compositions. 23,003. 
Sep. 29. 

XV. —AppHcatton 

Aischo and Marsh. Munufactiue of size etc. 23,253. 
Oct. 2. 

XVI. —Complete Speclllcation Accepted 

16,053 (1923). Isbitani and Koisha. Manures. (222,181.) 

XVII. —Application 

' Poliak. 22,052. See XX. 

XVII.—Complete Specilication Accepted 

1307 (1924). Vocchis. Purifying juices and syrups in 
extraction of sugar from beet. (211,113.) 

XVIII.—Application 

I’ollak. 22,952. See XX. 

XIX.—Appllcallons 

Bees. Bloaching cereals, nuts, etc. 23,009. Sept, 30. 
Stovenson. Treatment of milk. 22,934. Sep. 29. 

XIX. —Complete SpeclllclSlon Accepted 

20,047 (1923). Vogel. Manufacture of an arsenical 
preparation for exterminating [rests. (222,268.) 

25,023 (1923). Evans. Insecticide. (222,320.) 

XX. —Applications 

PoUak. Production of lactic acid from sugar-containing 
materials. 22,9.52. Sep. 29. (Czechoslovakia, 29.9.23.) 

Biedtd Akt.-tles. Manufacture of borbiturio acid doriva- 
i^ives. 23,112. Sop. 30. (Oer., 10.10.23.) Also 23,234. 
Oct. 1. (Ger., 28.6.24.) 

Stephen. Manufacture of aldehydes aud intermediate 
proilucts. 23,130. Oct. 1. 

XX. —Complete Specification Accepted 

31,990 (1923). Comp. Nat. de Mat. Colorantcs ef do 
Produits Chiraiques. Manufacture of poryleno. (208,721.) 

XXI. —Application 

Godowsky and Mannes. Colour photography. 23,238. 
Oct. 1. . 1 ''- 

XXI.—Complete SMcIllcations Accepted 

17,133 (1923). adjlfcmoto. Photographic oombiued de- 
-veloping aud fixiSg impositions. (%1,538.) 

/ 11,9^ (1924). Ctil^nsen. Manufacture of multi-colour 
•aoieens for colour pKoi^opby. (216,853.) 

, XXIII.—AppOcatlon . 

Khid, Pique, and Smith. Dcteriimung mqnirities in gases. 
;23,4MI, pet. 3. , 




wv' 




GENERAL '' 


Otltciai Trade: IntelUgence 

The Department, of OverSeaB Tra4e (Development' 
and Intelligenoo, Old Queen Street, Ixmdon, 
S.W. 1) lias reeeivtid the following enquiries for 
British ^oods. British firms may obtain further 
information by applying to the Departmenfi and 
quoting the speemo reference number— Btitish 
India: Ironwork, (Director-Getteral, India Store 
Department, Branch No. 10, Belevdere ' Eoad, 
Lambeth, SJ!. 1); Cuba: ArtMcial and olber 
silk, (38®); Denmark: Iron cas^gs, (388); Egypt: 
Leather, (396); Leather, (B.X./1267); puiinti 
(B.X./1271); France i Tinplate, ccipper sulphate, 
(389); Italy : Varnish and enamel paint, (390); 
Neu; Zealand : Artificial silk, (384); Porto Rico ; 
Chalmougra oil, pharmaceutical products, (399); 
Routh Africa : Stainless steel, (387). 

Notes OB Plant and Products 

Pulverised Fuel. —I'he Vickers and International 
Combustion Engineering, Ltd., have contracted to 
supply a complete power plant utilising pulverised 
fuel to the 'xork Street Flax Spinning Co., Ltd., 
Belfast. 

Messrs. Vickers and International Combustion 
Engineering, Ltd., have also received a large order 
from Synthetic Ammonia and Nitrates, Ltd., for 
the boiler house for an elootric power station at the 
BiUingham-on-Tecs factory. The order includes the 
complete .equipment of tho boiler house, which 
comprises two Thompson water-tubo boilers (heating 
surface 9000 sq. ft., working pressure 276 lb. per 
sq. in.), fitted with Lopuleo fuinaces utilising pul¬ 
verised fuel, and two Raymond roller pulverisers, 
each with a capacity of 6 tons of bituminous coal 
per hour. 

Statistics In Government Publications 

The Permanent Consultative Committee on Official 
Statistics has issued Volume 11. of its annual Guide 
to Current Oflicial Statistics (H.M. Stationery 
Office, price Is. net, post free Is. 4Jd., pp. 306). 
The volume continues the detailed and systeniatie 
survey, commenced in the first issue, of the statistics 
contained in all current official publications. The 
aim of the Guide is to place the enquirer in touch 
with the pubUcations containing statistics bearing 
on his subject, and to inform him as to the degree 
and mode of analysis of tho statistics he will find 
in the volumes to which he is referred. In addition 
to other new features, an appendix has been added 
on this occasion consisting of' a broad survey of 
publications of permanent statistioal interest issued 
mainly since 1900. 

PUPUCAT^^ 

JohnwAt on OnnMicAi. EntrcATioN.’ Vol, J, No. 7. Pp. 
187-170. Easton:. Pa., Dio American ChcroiwJ, 

/.Society, 1924, • " 

QVAMtATiVB DhEMICAI Ai»A1.T8I8' OJ IKOEOAOTO AJVD ’ 

OnOANic Bubstakces. By H. /W. Sehimpf, Ph.G,, 
M.Di Fourth edition, reviBed by A. 1. Cone. Pp. • 
ix. 201'. Wndon:. Chapmah and Hall, Ltd., 1924. 

'..Pries 88,„6d..: 
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question juay be both interesting and important, 
aroi we are confident that our readers would welcome 
a critical examination of the paper ne have re- 
^ (eji'cii to, 

♦ * ♦ 

Prof. Lowry presents us this week not with a 
dissertation on co-orilination, but with some pithy 
observations on the psychology of eheraists. Just 
as the expert may detect that in a supersaturated 
solution there are portions which will soon crystallise, 
so, too, the observant will notice in Prof. Lowry’s 
historical mc-nioir a number of observations, which 
ho was on the point of making, but has yet retained 
in a fluid state, nevertheless with a definite orienta¬ 
tion or polarisation. The quick reception of new 
points of view' declines with maturity. Mr. Asquith 
is a little dubious about such a simple scheme as the 
nationalisation of banks. If a man accepts eagerly a 
bulky and a boggy bun, he is probably still young in 
mind and appetite. For chemists a more subtle 
test is required ; there is no one universal elixir 
which will discriminate between those who. are 
ascending (ho curve and those whose tangents are 
already beginning to point downwards. Tests, 
indiied, there are; they shock the more sedate; 
photosynthesis, synthetic syrups (shops as we 
fancy they are called in dry countries), hydrogen ion 
concentration, solvation, the re-entrant orbits of the 
nineteenth electron of strontium, these are examples 
of the newer phases, corresponding to the shingled 
hair and the syncopated tunes. But whether the 
new theories please or displease particular indi¬ 
viduals is of very little consequence. The science 
advances ; tho' substitution theory of Dumas, said 
to have originated with a smoky candle, has proved 
serviceable ; the tetrahedral conception of the carbon 
atom has explained many phenomena ; ions, elec¬ 
trons and orbits, eJectrovalency and all other valen¬ 
cies, w'ill all take theh places in the great procession 
proudly marching towards the truth. And, the 
prbud man, dress^ with a little brief authority, can 
do so little to retard progre^^ti He may do much to 
open up a new avenue, as van't Hoff did. But 
whether he is easy or worried by new facts or new 
beliefs is of no moment. Qiiand Sa Haulesse envois 
un vaissmn en Egypte, a’embarraase-t-elh si Its souris 
qui sont dans le vaisseau sont d hvr aise <m non I 
The development of chemistry as a science and 
as an essential ingredient of modem industry and 
civilisation is as certain as the revolution of the 
planets in the solar system. Its teaching can neither 
be ignored nor forgotten :— 

The Moving Finger writes ; and having writ 
Moves on ; nor all your Piety nor Wit 
Shall lure it back to cancel half a line, 

Kor all your Tears Wash out a Word of it. 

Wo are proud part which the Society of 

Chemical Indj^ry making known the new 

'facts, ant^^Sfaew ^^^es. When wo glance over 
any of tb|||H^ voluf^s we realise how immense is 
the serv^^®K Soci^y has rendered, how essential 
it is th^pme bo maintained and how ^^^^ethose 
who sw^*’so much of their time j* 


MEN AND MANNERS 
I—THE PEGASUS OF VAN’T HOFF 

1. If a student of organic chemistry were a.sked 
to name tho two features which form the crowning 
glory of that branch of science, it is almost certain 
that his reply would include at least one of the 
following;—First, the development of structural 
formulae, based upon the quadrivalency of carbon, 
whereby the whole of the reactions of a compound 
can bo summarised in a single picture. Second, tho 
tetrahedral model of the carbon atom, with the 
explanations that it gives of ring-formation, stereo¬ 
isomerism, and the still more delicate phenomena 
of optical isomerism. It is therefore both intere.sting 
and instructive to recall the way in which these 
supremely important discoveries were received by a 
chemist of the old school, nourished on the “ sincere 
milk of the word,” the unadulterated ‘‘ Gospel 
according to Berzelius.” The story has to some 
extent fallen into oblivion, but is set forth in outline 
in Schorlemraer’s ” Rise and Development of Organic 
Chemistry,” perhaps tho most fascinating book on 
organic chemistry that has yet been written. 
Schorlemmer’s picture of Kolbe attacking Kekute, 
Wislicenns, van’t Hoff, Fischer, and von Baeyer 
in turn is, however, sufficiently amusing to justify 
a search through Kolbe’s papers for the original 
references, which Schorlemmer does not give. 

2. The attack upon KekuM is contained in a 

“ Criticism of Aug. KekuM's addre.ss ‘ On tho 
Scientific Aims and Achievements of Clieinistry,’ ” 
(J. fur prakl. (Mem,., 1878, 125, 139-1.56) on the 
occasion of liis inauguration as Rector of tho 
University of Bonn in October, 1877. Kolbe asserts 
that “ During the last 15 years nobody in Germany 
has exerted a worse influence upon exact chemical 
research and on the young chemist than Kekule. 
The beautiful experimental work which ho published 
in 1858 on mercury fulminate and on glycollic acid, 
and in 1861—1864 on succinic, fumaric, pyruvic, 
and itaconic acids, justified the expectation that 
this still youthful chemist would enrich our science 
with yet more important discoveries. These expecta¬ 
tions have been disappointed. . . . Instead of 
valuable chemical discoveries he has given to 
chemistry only two phantasies, the so-call^ theory 
of bonds and the doctrine of the benzene-ring. This 
was the beginning of the great decline of chemistry 
in Germany. . . . And not only do young 

inexperienced chemists follow eagerly the direction 
pointed out by KekuK . . . but older chemists 

also have allowed themselves to be seduced into 
treading tho same path. Our science is not per¬ 
manently injured by such ephemeral abberations; 
more to be pitied are the young chemists educated 
in such schools, who learn to arrange the atoms in 
chains, to write elegant structural formulse, and by 
working to a pattern to increase somewhat the 
number of ortho-, para- and meta-compounds, but 
have little experience, especially in tho field of 
inorganic chemistry. Is it to be wondered at that 
our chemical manufacturers have now a great 
^prejudice against tho theorising but useless chemists 
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' TBcso ciitioisma fill sixteen jiages of text 'with 
polemical matter, the publication of which is 
accounted for by the fact that Kolbe was himself 
the editor of the journal in which they appeared. 
They conclude with a suggestion that KekuW’s 
speculations might be completed by assuming that 
molecules, which are fixed by bonds in three dimen¬ 
sions, may Still {jossess fre^orn of vibration in a 
fourth dimension! This view has, I believe, been 
revived in recent years as the basis of a mechanism 


but this would scarcely have been possible if the 
manufacturers had not adopted a more enlightened 
view than their academic colleague of the value of 
theoretical chemistry. In thi.s particular case, 
Kolbe’s humour consisted in writing the formula in * 
tiVo ways, the first being “ indigo in the form of an 
umbrella, with cover and knob, but minus a stick ”, 
whilst the second shows indigo ‘‘in the form of a 
tower with a winding staircase ” (J.fiirjmikl. ( 'hem., 
1883, 25, 267). 



The “ Pegasus of van't Hoff ” 


for the Waldon inversion, but the theory is Kolbe’s 
own. Kolbe’s deliberate jest is, however, perhaps 
less humorous than his repetition of the perennial 
wail about the seducing of youth, since this alleged 
seduction had been used more than 2000 years ago 
as an excuse for an experimental research by 
Socrates on the narcotic properties of coniine. 

3. Kolbe’s lament, that the spread of structural 
chemistry had brought about a revolt of chemical 
manufacturers against the university-trained chemist, 
receives added interest from the fact that he made a 
special attack upon von Baeyer in connexion with 
his investigations on the structural formula of indigo. 
The discovery of the structure of this compound, 
and the syntheses which followed almost inevitably 
from it, provided materials for the supreme triumph 

German organic chemistry in the industrial field ; 
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“ What is isatin ? ” (J. fUr prakt. Chem., 1883, 27, 
491); but they are scarcely intelligible to a modem 
reader. Thus, he asserts that— 

“ Isatin--(Ce 1^*1 CO)COH (Stickstofi benzoyl- 
formyl) ” 

On the other hand, Baeyer’s two formulse for 
isatin are supplied with descriptive titles as follows 
(.7. fiir prakt. ('Imn., 1883, 28, 39). 


C„H.. 


/ 


CO—CO 


^Nir 

Old hieroglj^hics 


/CO-COH 
New hieroglyphics 


A separate article (./. fiir prakt. Chem., 1882, 
26, 398) under the prov-ocative title, “ Reasons 
for my Judgment on Ad. Baeyer’s Soientihc Qualifi- 
catioas,” is devotol to a criticism of von Baeyer’s 
work on the phthaleins, whilst the fertile conception 
of the “ mobility of hydrogen atoms ” is adversely 
criticised in another article (.T. fiir prakt. Chem., 1884, 
29, p. 33) under the title, “The Present Distressful 
State of (.Chemistry.” 

4. The main attack on van’t Hoff is contained in 
the second of two articles under the title, “ Signs of 
the J’imcs ’’ (,7. fiir prakt. Chem., 1876, 122, 268 ; 
1877, 123, 47.3). In the first of these articles, Kolbe 
had made a strenuous attack on the unnamed author 
of a paper on “ Aromatic Compounds of Phosphorus,” 
who had maintained very reasonably that the 
structural forraulaJ of organic chemistry formed an 
almost complete system, whilst the corresponding 
aspects of inorganic chemistry were still in a very 
rudimentary condition. In the second article he 
laimmts that speculative science, which had been 
displaced fifty years before by exact research, was 
now being “ brought out again by sham research 
workers from the lumber-room in which the error's of 
the human mind arc stored,” and was trying “ to 
smuggle itself into a society to which it did not 
belong, like, a hussy with new clothes and freshly- 
powderetl.” As an iPustration of this remarkable 
phenonrenon ho quotes the recently published paper 
of van’t Hoff on “ The Arrangement of Atoms in 
Space ” ! He .suggests that any who regard his 
anxiety a.s to the progress of chemical research as 
e.xaggerated should read “ if they can ” this mi.xturo 
of fantasy and folly. He W'as, however, particularly 
angry because van't Hoff held an np[)ointment at the 
Veterinary College at Utrecht, whilst the translator 
of the pamphlet was an assistant at an Agricultural 
institute in Heidelberg. Kolbe apparently still 
que.stioncd whether any good thing could “ come out 
of Nazareth ” as represented i)y these two schools of 
applied science. He regards it as “ a sign of our 
present poverty of,hatred of criticism ” that two 
almost, unknown c|p^ts, occupying positions such 
as these, should.d^^to attempt a solution of the 
highest problems iiE^emistry. But he would not 
hayp: (feigned to taite iiKiJ':i.|i(rtico of their work if 
WieliceAiu, against whom no Sfich devastating accu- 
Igition could be made, had not “ in an incompre- 
?hensible way ” written an introduction t<j it. More¬ 
over, instep of treating it as a joke, he had seriously 


recommended it as a meritorious work. By doing 
this, however, Wislicenus had openly withdrawn 
from the ranks of exact research workers, and gone 
over to a camp of speculative philosophers who could 
scarcely bo distinguished from spiritualists 1 The 
same accusation was levelled against Kekul6, who, 
instead of “ jeering at the nonsense ” of van’t Hoff’s 
hypothesis of the asymmetric carbon atom, had 
actually included it, in his tectorial address, amongst 
the achievements of chemistry, 

6. The passage which has gained for Kolbe the 
largest measure of notoriety is, howevcir, the one in 
which he says that “ A certain Dr. J. H. van’t Hoff, 
who holds an appointment at the Veterinary College 
of Utreclit, has, it appears, no taste for exact chemical 
research. He has thought it easier to bestride 
Pegasus (probably borrowed from the Veterinary 
College) and to proclaim in his La Chirnie, dand 
VEspace how on his bold flight to the Chemical 
Parnassus the atoms appeared to be arranged in 
space.” This fantastic picture, with its irrelevant 
reference to van’t Hoff’s appointment, obviously 
called for some embellishment in onler to do justice 
to the situation. By a fortunate accident, there 
came into the veterinary stables a horse Avhich was 
wholly worthy to play the part of Pegasus. This 
noble animal was therefore promptly led out to be 
photographed, and to this day the photograph adorns 
the w'alls of the Veterinary CoUego at Utrecht. 
Through the kindness of Dr.Byl, and by the courteous 
permission of Prof. Krediet, a copy of this photo¬ 
graph is reproduced as an illustiation to tliis article, 
and as a souvenir of a critic who, with uncanny 
accuracy, succeeded every time in “ putting hi.s 
money on the wrong horse ” and persistently failed 
to recognise a winner. So certain, indeed, was 
Koibe’s judgment that he could scarcely have paid 
auy higher compliment to one of his contemporaries 
than to include his name in his “ Waek list,” with 
all the greatest chemists of his day from Kekulo to 
Fischer. T. M. Lowky 


MINING AND METALLURGY IN CANADA 

An examination of the natural ga.s from the well 
at Inglewood, Peel County, Ontario, shows that it 
contains one per cent, helium. 

The value of the nimeral production of British 
Columbia for 1923 was $41,304,320, as compared 
with $33,153,843 in 1922.- The metalhc production 
was as follows : Gold (placer), $420,000 ; gold (lode), 
$3,704,994 ; silver, $3,718,129 ; copper, $8,323,266 ; 
lead, $6,.32l,770; zinc, $3,278,903. There was a 
general decline in mineral production in the northern 
districts, but a substantial increase in southern B.C. 
The gross production of coal was 2,542,987 tons, a 
alight decrease compared with 1922. The Fordney 
tariff in U.S.A. and competition of Californian oil 
aocoimts for the falling-off in demand. 

The Pacific Coast mines in South Wellington 
district, at one time the ehiof producers of coal, 
which have been closed down for some time, wdll be 
re-opened under the control of a new group of Eastern 
capitalists. 
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INSTITUTE OF BREWING RESEARCH 
SCHEME 

An Epistle to the Research Committee of the Institute 
- of Bremng, the Lawes Trust Committee, the 
Wye College Research Committee and Agricultural 
Experiment Stations generally. 

It in well known that a study of barley and of hops 
is being made on behalf of the Institute of Brewing. 
As an honorary brewer and a confirmed believer in 
beer, I naturally takfe an interest in the proceedings 
of the Institute and, therefore, have b^n greatly 
perturbed by adverse criticisms which have reached 
my ears of the work on barley, in particular. Those 
who wish to read up the subject may consult a 
paper on “ The Barley Crop : a Study in Modern 
Agricultural Chemistry,” by Dr. E. J. Russell, in 
the Journal of the Institute, Vol. XIX, now series, 
1922, pp. 697—717; also two Ee^rts by the Director 
of the !lmthamsted Experiment Station on “ Experi¬ 
ments carried out in 1922 and 1923 ” (ibid, Vol. XX, 
624—664, Vol. XXI, 618—837). The experiments are 
in charge of a special sub-committee, of which the 
Director of Rothamsted is Chairman. Field trials 
have been specially made not only at Rothamsted 
but also at about a dozen other centres, the object, 
we are told, being to determine :— 

1. The influence of environmental conilitions (soil, season 
anti manuring) on tho yield and quality of barley; 

2. The relationship of chemical composition of barley to 
malting and browing value. 

The same seed and the same manure is used at all 
the stations, so that soil and climate are the two 
variables affecting the results. 

I will not discuss the need and value of such experi¬ 
ments on the yield of barley, but turn at once to 
the question of quality, as being of primary import¬ 
ance. Putting aside the fact that quality for brewing 
is one thing and quality for feeding another, we have 
first to inquire: “ How is quality (for brewing) 
defined and determined ? ” The answer is blankly : 
“ Quality is neither defined nor is it definable at 
present; it is a matter of mere personal judgment, 
depending upon experience in both maltster and 
brewer. Both regard what is obviously a C, product 
—a mature, well-conditioned grain—as that of highest 
quality. It is true, a high percentage of nitrogen is 
usually to be associated with immature development 
of the grain; given a fair maturity of growth, 
however, the test of practice, mainly that of appearance, 
seems to be the only recognised and public* criterion 
of quality. 

Inis is the point I wish to make—in Brewing-Land 
“ there ain’t a single commandment; if a man raise 
a thirst, he must somehow satisfy it with a product 
of empiricism and art, not of science.” 

• I use this expression advisedly, because brewers are not 
.all prepared to state tho nature of their requirements—what 
constitutes quality, in their opinion. Messrs. Ouinnoss and 
Co., we know, decline to make tho results of their inquiries 
in any way public and at least one other largo brewing 
firm assumes this attitude. Neither the farmer nor the 
academic student can work blindfold : the brewing industry 
must play the game in its entirety, if tho problems of its 
industry are to be solved with the aid of outside scientillo 
studies, as inquiries oaimot bo conducted fruitfully without a 
knowledge of ovor.v detail and reciprocal exchange of in¬ 
formation. 


This, I take it, is the criticism abroad of the 
Institute’s action; it is to be feared it is valid. 

The same is true of hops. 

Ajgle; field trials, whether with barley or with 
hops, such as have been instituted, nn? of little, if 
any, value, so long as we are without tlefinite criteria 
of quality. 

Agriculturists have not the slightest need to make 
experiments to determine the yield without as well 
as with nitrogenous manure. It is long since 
established that an economic yield of a cereal is only 
possible when a sufficiency of nitrogen is presented 
to the plant. 

We know also that the plaiit, like the human 
being,' requires a complete dict--ever}dhing in due 
proportion, although tho seed, like the infant, will 
drain its parent and will even flourish upon a feeble 
stock; so it is necessary to take into account the 
growth of the plant as a whole, not merely the grain. 
Wherever grain be grown, the condition of the 
soil, not merely the manurial treatment of the 
moment, has to be considered. Barley is generally 
grown in this country following a heavily manured 
root crop, which may or may not be folded off ; 
if not, as a second straw crop, following wheat, after 
clover or a succession of green crops. In the first 
case there is no question of an application of nitrogen ; 
tho danger is that the land already contains an excess. 
In the second case, tho need or otherwise of nitrogen 
will be determined by the strength of the land and 
whether it have been well manured or not for previous 
crops. It is inevitable that nitrogen will give a 
positive result in some trials, a negative in others. 
What general conclusion then can be drawn 1 The 
same is true of phosphates and potash ; they may 
be wanted or not, according to the character of the 
soil and tho previous treatment of the land. It is 
difficult, therefore, to see what material for the study 
either of yield or of quality can accrue from the 
observation of plots treated as described that is not 
already available from the Rothamsted experiments 
and Messrs. Beaven and Muuro’s study of tho barleys. 
An altogether different type of experiment must bo 
developixl, if the problem before the grower of high- 
grade barley is to be elucidated—that of combining 
high yield with high quality. 

Agriculturists have carried on tentative and crude 
field trials of this order long enough : tho time is 
come to take stock of the situation and seek to 
develop an improved technique, one which can be 
termed “ scientific.” There is a worthy past to be 
considered, wliich merits the closest study, as afford¬ 
ing lessons for the future ; in fact, we need to retire 
for a time and live on the balance we have accumu¬ 
lated, until wo have devised sure means of developing 
anew our attack on Nature 

Tunving to tho brewing process, this is one of extra¬ 
ordinary intricacy, the grain being a plexus of vari¬ 
ables—carbohydrates, proteins, salts, etc. It is 
almost a vital process; is so, indeed, in its final 
fermentative stage. We know that enzymes are 
developed during malting which are operative during 
mashing; these undoubtedly vary m (pmatitv and 
the quality of their effect depends greatly upon tho 
conditions to which they are subject. 
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Our policy is clear. The brewer must possess his 
soul with patience until we have asceitainetl some¬ 
thing of the compositiojt of his raw materials—and 
of the agents (self-contained) to which they are 
subject during malting and brewing ; when compon¬ 
ents and agents are sorted out, their individual inter¬ 
actions must be studied. This is the classic method 
inaugurated by Emil Fischer, which has given his 
work its preponderating value. Starting with the 
foundation stone, taking care to measure and define 
each brick that he laid, he built up a structure of which 
every part was known. There is no other method. 

Thirty ymrs ago, 1 began to study the Rothamsted. 
cereals. We measured everything we could : weight, 
density and volume of the grain, weight per thousand 
seeds, percentage of water, percentage of nitrogen and 
of ashes; then wo attempted to “analyse” the grain 
and determine the percentage of “Starch”; but 
using wheat broke down hopelessly and put the work 
aside, hoping for better times. Before 1880,1 had my 
suspicions of “Starch” and felt sure that several 
enzymes were concerned in the mashing process; 
the difficulty was to dissect them out; we then knew 
but little of such agents. The subject was constantly 
under discussion among us but the horizon was long 
obscured by clouds—my school, I am proud to say, 
has done not a little to lift these and now we are 
beginning to see daylight. Our work on enzymes 
has helped to make the foundations secure and hope¬ 
ful methods of attack on “ Diastase ” are fore¬ 
shadowed. As to “Starch,” the scales are almost 
suddenly fallen from our eyes and we begin to see it 
in its true proportions, largely through the illumin¬ 
ating work of Prof. Ling, the head of the Midland 
Brewing School, perhaps the pupU of whom I am most 
proud. Starch, it seems, may have at least three 
components —Amylase or, as I should prefer to call it, 
Amylum (reserving the ose termination for reducing 
compounds); Amylopectin (or its phosphate); Henii- 
cellulose. Each of these, probably, is resolved in the 
mash by a different enzyme. Several years ago, 
when my former assistant, Mr. Horton, was unable to 
verify the remarkable Talca-diaslase method of deter¬ 
mining starch elaborated by Mr. W. A. Davis, another 
of my pupils, it was clear that there had been some 
alteration with time in the character of the “Diastase”; 
discussing the matter together, we came to the con¬ 
clusion that it was necessary to tackle the problem 
systematically, more or less on lines which had been 
successfully followed in the study of amygdalin ; that 
the various carbohydrates in starch or producible 
from it should be dealt with individually and the 
enzymes dissected out with their aid ; we had even 
contemplated begimung with Julian Baker’s amylo- 
dextrin. The prot^s must be similarly studied. 

When we hav^^urate methods at our disposal, 
wo shall have material in the accumulated 

Rothamsted sample to determine the nature of the 
variationsc^e to :|jj^nuTial treatment and season. 
Then c«W^Jfirill it b^possible to go further afield and 
advise toA farmer and brewer and consider climatic 
effects. It may be a long lane and one difficult to 
walk ; stUI, it will have a clear and sure turning. 

The same argument holds for hops. Experiments 
on drying probably are of value, as they serve a 


practical end. So much, is knouTi of the manuria]| 
treatment of the crop, however, that little can be 
learnt of practical value by further experiments. 
The trials are mainly of worth as demopstrations to 

f rowers of .jihe special value of phosphates. As to 
reeding new varieties, not much can be done without 
clearer guiffing criteria. Flavour is a matter of 
personal opinion. As to preservative power, Mr. 
Lloyd Hind’s Report {Journal of the Institute of 
Brewing, Yo\. XXI, p. 726) is .disconcerting : “The 
results show,” he says, “ that whatever substances 
constitutetl the preservative of hops, they were not 
the soft resins in their entirety, neither did they form 
a deMte proportion of the soft resins. They seem 
to be associate with it and roughly it might be said 
that high resins go with high preservative power.” 
Clearly, as in the case of barley, further study in the 
brewery and the laboratory should prepede exhaustive 
field trials. Even resistance to disease may be 
more a question of conditions of cultivation and 
growth than of any specific quality in the hop 
plant. 

I would ask the three Committees, therefore, to 
take complete stock of the situation before embarking 
on further extensive field inquiries. I would urge 
the Institute, for a time, to give the Birmingham 
stable all the backing it needs and to be very liberal. 
Prof. Ling has let loose the bloodhounds of inquiry 
in a way that should make the pursuit of the quarry a 
certainty of the not too distant future. It is a 
strange reflexion upon the narrowness of scientific 
outlook, that in a city of brass—^though not of “ paint 
an’ putty -so much should have been done to 

E robe a problem of utmost imiwrtance to the hus- 
andry of the world and that the centres of agricul¬ 
tural inquiry should have shown Uttle or no vital 
interest in the plant’s activity. That touch of Nature 
which should make the laboratory kin with the fair 
fields has thus far been wanting: apparently, 
chemico-physical and biological instincts are rarely 
conjoined. We may well leave the soil for a time and 
steadily work at the plant, at which we have so long 
gazed but merely weighed-up. Wo talk big of 
Agricultural Chemistry but no real chemistry, no 
organic or natural chemistry, has thus far been put 
into it. We chemists, in fact, are not sufficiently 
mindful of our opportunities and of the call there is 
upon us for work of practical value. It were well for 
us to bear in mind the warning 

There is a world outside the one yo\i know. 

To which for ouriousness 'ell can’t compare. 

It is the place where wilful-missings go. 

As wo can testify for we ore there. 

It is nothing short of intolerable that we should have 
left the field of inquiry into the quality of foodstuffs 
generally almost untiUed. The need of maintaining 
dyestuff works which can be used in the event of war 
to produce poisons is often enough instilled into us ; 
the need of complete study of the nature and value of 
foodstuffs, never 1 We need now to focus our efforts 
upon the determination of the significant constituents. 
The effect of manurial treatment can then be inferred 
from the vast mass of material awaiting- effective 
analysis at Rothamsted. 

, Henry E. Armstrong , 
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FORTHCO^G EVENTS 

. Biochxmicai. Socibtv, School ol Biochemistry, 
Tennis Court Road, ^mbridge, at 3.30 p.m. 
(1)" “ Fractional Ultra-flltration of .Serum Pro- 
tems,” by A. B. Anderapn. (2) “ The Carbo¬ 
hydrates and Fat Metabolism of Yeast,” by 
U. Hof&rt and I. 8. Maclean. (3) " The Isolation 
of SMrmino and its Chemical Composition,” by 
H. W. Dudley, and M. C. and O. Bosonheim. 

(4) “Tlie Influence of Spa Waters upon Urinary 
Excretion,” by P. 0. Bcument and G. L. Peskott. 

(5) “ On the Micro Estimation of Urea in 0'2 c.c. 
of Blood,” by G. Thomas. (6) “ The Acid-Soluble 
Phosphonis Compounds in Milk,” by H. D. Kay. 
(7) “The Effect of Acidose on Calcium and 
Potassium in Plasma and Urine,” by J. B. 8. 
Haldane, J. Hicks, and C. Watohom. 
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SOCIETY OF CHEMICAL 


CHEMICAL INDUSTRY DINN 

The Autumn Dinner, which will be under the 
auspices of the Society of Chemical Industry and 
the Chemical Industry Club, will be held in the 
Edward VII Booms of the Hotel Victoria, North¬ 
umberland Avenue, London, W.C. 2, on Friday, 
November 14, at 7 for 7.30 p.m., and will be preside 
over by Mr. W. J. U. Woolcock, G.B.E.. President 
of the Society. 

A circular letter with further particulars and a 
form of application for tickets has been sent out to 
the memt^rs. 


Mining Institute or Scotiand, Rnyal Teohnioal 
College, George Street, Glasgow, at 3 p.nt. 
“ Industrial Standardisation,” by Mr. 0. LeMaistre. 


ANNUAL REPORTS OF THE PROGRESS OF 
APPUED CHEMISTRY 


Hrii AssoctAtion dr Enginbbks, Municipal 
Technical College, Park Street, Hull. “ Modem 
Coiwtructional Plant and its Application,” by 
I. TiV. Benson. 

Institution or Civit, Enoinbkhs, Groat George 
Street, Ixindon, R.W. 1, at 6 p.m. “ The Economic 
Position of Great Britain," by E. Crammond. 
SotiiETY or Chemioai. iNnusTUT, NoumMtle-on- 
Tyno Section, Armstrong College, NewcaStle-on- 
Tyne, at 7.30 p.m. “ The Oppau Explosion,” 
by Prof. W. N. Haworth. 

Society of Cubmicai, iNDUSTav, Nottingham 
Section, University College, Nottingham, at 5 p.m. 
Dr. W. Lawrence Balls will open a Discussion on 
“ Textiles ” with the Faraday Society. 


The price Of Volume VIII (1923) to members of 
the Society is 7s. 6d., and to non-members 12s. 6d., 
post free in each case. 

Fellows of the C^iemical Society have the privilege 
of purchasing the volume at the price of 10s. post free. 

A set of Volumes II to VIII inclusive can be 
purchased by a member of the Society at the price 
of £2 2s. 6d., and by a non-member at the price 
of £3 16s., post free in each case. 


MEMBERS ELECTED, October 10. 1924 


Faraday Society, at the Institution of Electrical 
Engineers, Victoria Embankment, Savoy Place, 
W.C.j at .J.SO p.m. “ Electrical Preeijntation,” 
by Sir Oliver I^dge, F.R.S. 

University of SHErriEi,D, IJErAHTMENT or 
FtfBi. Technodogv. a course of six lectures on 
“ Furnace Heating ” will bo given by R. J. Sarjant 
M.So., at St. George’s Square, Sheffield, at 5.1,5 p.m. 
on sucoossivo Thursday afternoons. 

Textile Institute, London Section, 38, Blooms¬ 
bury Square, London, W.C. 1, at 7 p.m. “ Arti¬ 
ficial Silk Fafcrics,” by R, Boettcher. 

Society or Dymbs and Colodbists, MitUandt 
Section, University College. Nottingham. “ The 
Dyeing of Leather," by M. C. I,amb. 

Institution or Mechanical Engineer.s, Bir¬ 
mingham Section, Queen's Hotel, Birmingham, at 
0..30 p.m. “ Co-partnership in Lidqstry,” by 
Major 8. J. Thompson. 

Institution or Mechanical Enoinbbrs, North 
Western Branch, Annual Dinner, at tlie Engineers’ 
Club,' Manchester, at 7 p.m. 

Institution or Mechanical Engineers, Storey’s 
Gate, London, S.W. 1 Informal meeting at 
7 p.m. Discussion on “ Engineering Novelties at 
the British Empire Exhibition,” 

Institution of Mechanical Enoinbbes, The 
University, Leeds, at 7.30 p.m. “ Hoat.Loss in 
Gas Fjigines,” by Prof. W..T. David, M.A. 

Society or Chemical Industhy, London Sectioit, 
at 8 p.m. “Experiments in Protection,” by, 
■JV. J. U. Woolooek, C.B.E. Membere way dine 
at tho Club before tho Meeting, 


Carsley, Samuel 11., .31, Maegregor Street, Moiitieal, 
P.Q., Canada. Instructor in Chemistry, (Queen’s 
University). 

Cash, Louis 8., 36, Sinclair Street, Wellstonciraft, 
Sydney, New South Wales, Australia. Works 
Chemist. 

Gibson, Alfred L., Department of Chemistry, Oiilurio 
Agricultural College, Gnelph, Out., Canada. Pro¬ 
fessor. 

Hopkins, Stanley, Messrs. Ruths Steam Aeeniuulator Co., 
Ltd., 45, Kingsa'ay, London, W.C. 2. Manager. 

Howell, Herbert T., Trichy Rood, Coimbatore, South 
India. Chemist and Works Manager. 

Ingledew, Arthur E., c/o Eastern Coal Co.. Ltd., Bliowra 
Colliery, P.O. Box 10‘2, .Jamadoka P.O., Manbhum, 
India. Analytical Chemist. 

Iiigold, Christopher K., F,R..S., The University, Leeds. 
Professor of Organic Cliemistry. 

Mann, ‘ Thomas, e/o Messrs. Hellon and Mann, 40, 
Lowtber Street, Whitehaven. Analytieal Clicmist. 

Preen, Frank II. K., c/o Ur. Thuna, 4;i6, Queen Street 
West, Toronto, Ontario, Canada. Consulting Chemist. 

Staton, Rowland, The Brown-Firth Reseai-cU l.abora- 
tories. Princess Street, Sheffield. Metallurgical 

Assistant. 

Topley, John W. M., 84, Coombo Hoad, New Malden, 
Surrey, Engineer. 

Tucker, Percy A., Birmingliani Central Laboratories, oO, 
Cambridge Street, Birmingham. MetalUirgitai 

Chemist. 

Wedgwood, Philip, 11, Chalsey Hoad, Brockl<',\. Loudon, 
S.E. 4. Gas Chemist. 

Wood, Cecil Wm., National Oil ReJincrie.s, Ltd., Skeweii, 
Glam., South AVules. Clicmist. 
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BRISTOL SECTION 

TJie opning meeting of the Session was held in the 
University Chemical Department, Mr. M. W. Jones 
presiding over an excellent attendance. 

As the meeting was held jointly with the Bristol 
and South-Western Counties section of the Institute 
of Chemistry, the ceremony of admission for three 
Associates of the Institute was carried out by Mir. 
C. J. Waterfall. 

Dr. M. Nierenstein then read a paper on the 
“ Present Position of the Catechin Chemistry.” 
Catechin is an astringent principle found in cutch, 
a substance used in the East for dyeing and tanning, 
and occasionally in medicine. The lecturer described 
the preparation of various forms of crystalline cate¬ 
chin, and showed the constitution of those that had 
been investigated. The research work had been 
carried out in the biochemical laboratory of the 
University, with the as.sistance of Miss Hazleton and 
Dr. Hooper. 

Amongst those who took part in the di.sGu8sion were 
Dr. llixon, Dr. Mann, and Mr. Jones. Dr. Mann, 
who is Director of Agriculture to the Government of 
Bombay, provided the' materi.al used in the inves¬ 
tigations. .Speaking of the uses of cutch in India, he 
described the use of cutch, mixed with pan leaves and 
betel nut, as a masticatory esteemed by the natives 
as a stimulant and aid to digestion. 

CHEMICAL ENGINEERING GROUP 

At the meeting of the Chemical Engineering Group, 
held on October 23, in the Engineers’ Club, tw'o papers 
w’ere read. 

A paper was presented by Mr. T. V. Barker, 
entitled “ The Development and Formation of 
Crystals,” which gave a general account of the 
results accruing from the purely scientific study of 
crystals, without touching upon the industrial aspect 
of the subject. Some of the points dealt with were 
crystal form and symmetry, the lattice structure of a 
crystal, polymorphism and isomorphism, crystal 
mixtures, physical properties of crystals, the chemis¬ 
try of the crystalline condition and the enigma of 
(crystal form. Many diagrams vrere given to illustrate 
the various points rai.sed, which V'ere of particular 
interest, as the author restricted the discussion to 
topics not adequately described elsewhere. 

in a paper entitled “ Mechanical Crystallisation,” 
Mr. Hugh Grifiiths said very few of the researches 
on the dynamics of crystallisation were of interest to 
the chemical engineer. For this reason, crystallisa¬ 
tion was too often regarded as a “ craft,” not a 
” science,” in industry. In many chemical works 
the moment a crystallising process came for considera¬ 
tion, the stationary vessel was installed without 
question, because it was very cheap. It was not, 
howetver, cheap to operate, and in addition, frequently 
the saving in capital cost was more than counter¬ 
balanced by the enormous .stock of material which 
had to bo carried in process. Mr. Griffiths first dis¬ 
cussed the properties of crystallising solutions, and 
finally dealt with (1) plants for uncontrolled crystal¬ 
lisation, and (2) plants for controlled crystallisation 


THE PRIESTLEY LECTURE AT 
BIRMINGHAM 

Prof. G. T. Morgan, F.R.S., head of the Chemistry 
Department at the University of Birmingham, 
dehvered the annual PriestW Lecture on October 17, 
at the Midland Institute, Birmingham. Reviewing 
Priestley’s work as a chemical investigator Prof. 
Morgan said his earliest study began with “ fixed 
air ” or carbon dioxide. In consequence of being 
near a brewery, Priestley was led to experiment on 
the fixed air arising from the fermentation vats by 
studying its effects on burning candles, on living 
animals, and in water. He noted that water satur¬ 
ated with the fixed air had a pleasant acidulous taste, 
and ho recommended this solution as a substitute for 
natural aerated water, communicating his discovery 
to the Royal Society and to the Admuralty. In this 
way Priestley became the founder of the mineral- 
water industry. The lecturer then described the 
discovery of oxygen, or as Priestley called it, “ dc- 
phlogisticated air.” Priestley suggested the now gas 
might prove beneficial for certain morbid conditions 
of the lungs, or that, being a powerful supporter of 
combustion, it might be used in producing high 
temperatures in ceitoin metallurgical operations such 
as the melting of platinum. Those suggestions had 
since been put in practice. Prof. Morgan traced the 
subsequent development of oxygen up to the modem 
process of liquefaction of air. The quantity now 
distributed in Great Britain in cylinders is 300 mil¬ 
lion cb. ft. a year. One per cent, of the output is 
used for medical purposes, 3 per cent, for limmght, 
and for exjwriraental work and research ; the rest 
of tlie gas is used in industry, metal-cutting represent¬ 
ing 69 per cent., welding, 26 per cent!, and the 
remainder being used in producing high temperatures 
for siiecial metallurgical operations. 


THE SPIRIT OF SCIENCE 

The inaugural meeting of the Cliemistry Section of 
the Leicester Literary and Philosophical Society 
on October 15 was devoted to an address by Prof. 
H. E. Armstrong, F.R.S., on “ The Spirit of Science,” 
of which an abstract is appended. 

Indulgence, even deep indulgence, in a .scientific 
occupation, oven the possession of great scientific 
ability in some particular field, does not necessarily 
make a man scientifically sane all over. Apparently, 
our brains are compartmentod, and the compartments 
are not necessarily all interlocked. 

We are creatures of evolution, and under the severe 
conditions of nature only those have survived who 
could think together, work together and wonder 
together. Just as a man has selected certain tools 
suited to his daily use, so we have been selected as 
types, fitted to the society in which we have lived. 
To-day, freedom of thought is, beginning to be 
allow^, and every kind of freak is having his chance, 
the scientific worker among them. Unfortunately, 
just as freedom is coming on, those most fitted to be 
free have elected to kill out their type. Freaks are 
admittedly dangerous, and the scientific freak has 
proved himself to be capable'of anything—he is fast 
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undermining the foundations of society and has 
made the whole world kin. His doings and his 
power must be understood, if we are to reconstitute 
socit'ty upon a stable basis. 

The human mind has a trick of tying itself into 
knots and prefers to follow fashion rather than 
reason. It is a strange mechanism, and like the 
mechanisms W'o ourselves construct, varies greatly 
both in kind and in perfection. Our position is 
aptly summed up by the most distinguishcfl French 
literary man of the day in saying :— 

I know' that there is no certainty outside science, 
but I know also that the worth of scientific truth lies 
in the methods of its discovery, and that those 
methocls are not to be arrived at by the common 
run of mankind.” 

Surely our duty is to learn all we can of the method 
wliich underlies modern progress and modern practice, 
to do what Ave can to overcome the imperfections of 
our understanding. I believe it to be no longer 
merely a question of inviting people generally to 
become interested in science and take up the study 
of scientific method. No, it is a matter of immediate 
urgency: not only our material safety but our peace 
of mind, and our whole mental outlook are at stake. 

The prime mission of science being the search 
after truth, science and pure religion^—^religion 
divested of dogma—cannot be in conflict. The 
Church of the future should be the first to advocate 
and use scientific method in the service of morality 
and ethics of conduct. Science has a great social 
constructive work before it, to demonstrate and 
develop the power of human understanding and our 
ability to trust in ourselves. 

The primary need of the day is the abandonment 
of jargon—that cleric and scientist alike should 
talk in terms that can be understood of the masses. 

The spirit of science is the art of calculated, rev'crent 
inquiry into all things^which wo call scientific 
method. At present we do but educate the w'orser 
part. Adapting a writer of the day. Education may 
make us ignorant, but we are born inquisitive. There 
is no imagination, no real purpose in our .system. 
Surely it is for us to^ take arms against our sea of 
troubles by turning our thoughts earthwards and 
seeking to enjoy and know what is ours, to have 
and to hold till death do us part, recognising that 
there is infinite beauty spread out for our enjoy¬ 
ment, satisfied to believe that we are but the present 
links in an ever-moving chain, and that it is our 
prime duty to make each link fulfil its due purpose. 

ACADiMIE DES SCIENCES 

On October 13, M. Desgrez communicated a paper 
by Alii. Caille and Viel on the transformation of 
ckemical complexes, the particular w'ork referring 
to the displacement by mercury of antimony from 
solutions of iodostibinate of pyridine, piperidine, 
theobromine, nicotine, etc., in hydrochloric acid. 
Prof. D. Bcrthelot summarised researches by AI. C. 
Henry on the heat given out by animals at constant 
temperatures, showing that it is possible to apply the 
theoretical formul® established for radiation from 
black bodies. Prof. Urbain read a pajwr by AIM. 


Marie and lojeune on the influence of colloids on 
surface tension. The question of the presence of 
colloids in certain mineral waters was raised in a 
paper by AIM. Henrijean and Kopaezewski. The 
instability of bicarbonated water has already been 
referred to the presence of (colloids, but it can be 
explained either by chemical reactions or by the 
presence of molecular complexes. In the ease of 
the ferruginous bicarbonated water of Bpa the 
instability is caused by colloids, for these authors 
have shown, with the aid of a new method, the 
jjresence of iron in colloidal fonn. 


INSTITUTE OF PETROLEUM TECHNOLOGY 

At the opening meeting of the session, held at the 
House of'the Royal Society of Arts, October 7, the 
following awards of Aledals and Scholarships were 
announced:— 

The, Boverton Redwood Medal .—^This Medal, w'hich 
has been presented to the Institution by Mr. Alex¬ 
ander Duckham to commemorate the late Sir Bover- 
ton Redwood, founder and first president of the 
Institution, is awarded to the author of the paper of 
the greatest merit on any subject connected with 
Petroleum Technology, presented to the Institution 
during two consecutive sessions ; preference being 
given to original work. The award is not confined 
to members of the Institution, and can be withheld 
if the Council consider that no paixT of sufficiently 
outstanding merit has been presented. 

It has been decided that the award should be made 
retro-siiective to 1919, the date of Sir Boverton 
Redwood’s death, and so for the Sessions 1919-20 
and 1920-21, it has been awarded to AI. Paul de 
Chambrier, of Pechelbronn, for his paper on the 
“ Working of Petroleum by means of ‘ Shafts ’ and 
‘ Galleries which was read before the Institution 
on February 15, 1921. It is hoped that, if M. Paul 
de Chambrier can be present, the Medal will be 
presented to him at the seventh annual dinner of the 
Institution, whieh is to be held at the Connaught 
Rooms, Great Qu(®n Street, Ixmdon, on Alarch 17 
next. * 

As there was no paper of outstanding merit for the 
Sessions 1921-22 and 1922 23, no award has been 
made for those sessions. 

Students' Medal and PWie.—This Aledal and Prize, 
given by the Institution, is awarded to the student 
member of the Institution who presents the best 
paper on any subject connected with petroleum 
technology, in any one session. I'he Aledal and 
Prize has been awarded to Lieut. J. H. Blakiston, 
R.N.R. (late student of the oil-technology course at 
Birmingham University), for his paper, entitled 
“ The Oilfields of Roumaida.” This is the first 
award of this Aledal and Prize. 

The Institution’s Scholarshipa.—-These scholarehiiJs 
are awarded annually, one each to the Royal School 
of Mines, Imperial College of Science and Technology, 
liondon, and to Birmingham Universitj', to a third- 
year student, taking the petroleum technology course 
who is also a student member of the Institution. 
The award is made on the ^'commendation of hfe 
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'profesaors, and is to assist him with his fourth-year 
studies. The award to the student at the Eoyal 
School of Mines has been made to Mr. Ernest Clark, 
and the award to Birmingham University will be 
announced shortly. 


CHEMICAL SOCIETY 

At the first ordinary scientific meeting of the 
new session, held on Thursday, October 16, a 
resolution commemorating the late Sir James Bobbie 
was put from the Chair by the President, Prof. W. P. 
Wynne, and was adopts in silence by a standing 
vote. Keference was made to the Address which 
had recently been presented to the Franklin Institute 
and the congratulations conveyed to the Rensselaer 
Polytechnic Institute, Troy, on the occasion of their 
centenary celebrations, to the Address which would 
shortly be presented to the Netherlands Chemical. 
Society ancf the Netherlands Society of Chemical 
■Industry, and to the congratulatory message which 
had been sent to the new Indian Chemical Society. 
The President then announced that Dr. N. V, 
Sidgwick had been appointed Chairman of the 
Publication Committee; that the Society’s repre¬ 
sentatives on the Bureau of Chemical Abstracts had 
been reappointed for the ensuing year; that the 
arrangements with the Society of Chemical Industry 
and the American Chemical Society regarding the 
price to Fellows of their publications had been 
renewed; and that the entrance fee of £3 had, for 
the present, been suspended. A meeting of the 
Research Fund Committee would be held in Decem¬ 
ber ; applications for grants and reports connected 
with outstanding grants must be received by 
December 1. Applications from Fellows would 
receive priority of consideration. 

The following communication was then made by 
Dr. R. Lessing :— 

The influence, of catalysts on carbonisation [with 

M. A. Lister Banks]. 

The catalytic effect of individual mineral con¬ 
stituents' on the carbonisation of coal, to which 
attention had been drawn by Lessing in 1914, has 
been studied. As the ash in coal cannot be reduced 
below a certain minimum, sugar and cellulose, 
practically free from ash, were investigated in the 
first instance. Forty catalysts have been tried, the com¬ 
pounds being added at the rate of 0‘01 gram molecule 
per 100 grams of sugar or cellulose, either in solution 
or dry. On carbonising the material by the platinum 
crucible method for l^fedetermination of volatile 
matter in coal (for ttiMphinutes only), remarkable 
differences in coke found, varying from 

20 per cent, to 5 sugar or cellulose, 

the untreatcda|^bstafid|f)^ng always at or near the 
bottom ‘ An attempt was made to group 

the ad da ^ BMBpiunds according to the magnitude of 
their effect. The quantitative variation 

is surpassed by extraordinary differ- 

. enc«f&' ij^earance and structure and particularly 
the ^rolling propensities in the case of sugar. A 
preli®naiy Study of coal made by examining 


the clarain and vitrain fraction of Dalton Main Coat, 
the ash of which was reduced to 0'86 per cent. 
Similar variations were obtained in the yield of coke, 
retort carbon and tar. . 

The catalytic influence of inorganic constituenta 
on the carbonisation of coal is therefore proved. 

Dr. E. K. Rideal remarked that at least four 
different effects could be noted from a cursory 
examination of the authors’ results; (a) the gaseous 
catalytic removal of the elements of water by 
sulphur triOxide; (6) the solid catalytic removal of 
the elements of water by incompletely anhydrous 
alumina ; (c) the removal (“ peptisation ”) of the 
surface film of adsorbed oxygen by alkalis; (d) the 
catalytic partial oxidation of hydrocarbons at the 
surface of the carbon by catalysts, e g., iron or 
'manganese, contained therein. It was . possible that 
the catalytic gasification C-bHgOr>CO-)-Hjj and the 
subsequent reaction 200^00*-t-C might also take 
place. ' ■ ■ 

Dr. Lessing acknowledged the ingenuity of 
Dr. Rideal’s suggestion;. he doubted, however, 
whether there was enough oxygen present to produce 
the “ peptisation ’’ effect referred to. The question 
Of the formation of charcoal which might catalyse 
volatile substances had been taken into considera¬ 
tion, and the decomposition of hydrogen peroxide 
by charcoal containing iron was mentioned in 
the paper. 

Mjr. R. G. W. Norrish described - 

The photosensitive formation of tvaier from its elements 

in the presence, of chlorine [with E. K. Rideal]. 
Weioeet showed qualitatively in 1908 that when a 
mixture of hydrogen, chlorine, and oxygen is illumin¬ 
ated water is formed. This reaction has been investi¬ 
gated quantitatively at atmospheric pressure in the 
present research. It has been found that the rate of 
water formation is given by the expression' 

it being independent of the hydrogen pre.saures over 
a wide range. ’ The reaction resembles the photo- 
. .catalytic decomposition of oxone in the presence of 
chlonne, which according to Bodenstein and Bon- 
hoeffer is described by the equation, 

- ^^’=W][03] 

It "would appear that in both cases chlorine molecules 
become active by tbe absorption of visible radiation, 
and on collision can then transfer their energy either 
to activate an oxygen molecule or to decompose an 
ozone molecule. This purely photosensitive process 
of water formation is regarded as independent of the 
simultaneous formation of hydrogen-chloride which 
occurs. The anticatalytie effect of oxygen on the 
latter reaction is attributed to a direct intervention of 
oxygen in the hydrogen chlorine reaction chains with 
their rMuHant shortening and the formation of a 
relatively negligible quantity of water. 

' Prof. H. Brereton Baker suggested that the 
absorption of hydrogen cblonde by slightly moist 
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' phosphorus pentoxide would constitute a source of 
pttor; Prof. A. J. Allmahd asked whether any 
measurements of the quantum efficiency of the re^- 
tion had been made, andsou^t inforthation regarding 
the thcnhochemical data. Pr. E. K. Rideal did not 
think that the error envisaged by Prof. Baker would 
be very great, but admitted the possibility of its 
existence. He then spoke of the connexion between 
the experiments, described and the Budde effect, 
rrferring also to Christiansen and Kramers’ hot 
molecule theory, emphasising the part played in 
chemical reactions by excited molecules. I)r. T. 
Slater Price also joined in the discussion. 

In reply, Mr. Norrish referred to experiments 
which had indicated that absorption of hydrogen 
chloride did not ta.ke place; the quantum efficiency 
of the reaction had not been examined. 


olarities invariably failed, the positions taken lip 
y substituents entering nitrosobenzene, plienyl- 
propiqfic acid and 2.4-dinitroazobenzeno being men¬ 
tioned as examples. 

Replying first to a question put by l)r. P. C. Austin, 
Prof. I^man said that the fact that the yield of the 
ortho-compound was very small could probably be 
attributed to the greater difficulty of its isolation’ 
owing to its solubiUty, and to its greater tendency 
to oxidation by the nitric acid. Although the po¬ 
larity theory was not necessarily exclusive in its 
ability to interpret his results, he considered that 
mutual neutralisation of the effect of the carbon atoms 
would be at least as probable as the parallel effect 
postulated by Dr. Fliiracheim in the scheme:— 

H 0 6 C . 0 . 


Prof, y, L. Pyman then dealt with 

The directive influence of mtbsUtuenU in ike gtyoxaline 
nucleus on subMtutwn in the b^zene nucleus of 
phenylglyoxalines—the nitration of 2-phenylglyoxa- 
line oud carboxylic adds [with E. Stanley]. 

By the mono-nitration of 2-phenylglyoxaline and its 
4-mono- and 4:5-di- carboxylic acids, followed by 
decarboxylation in the last .two cases, the isomeric 
nitrophenylglyoxalines have been isolated in the 
following yields;— 


H 0 0 C . C . 

Owing to the lateness of the hour, the reading of 
the paper: Investigations on the dependence of 
rotatory power on chemical constitution. Part 
XXIV. Eurther experiments on the Walden in¬ 
version. J. Kenyon, H. Phillips, and H. G. Turley, 
was postponed until the next meeting of the Society. 


pom 
From 2-phenyli;lyox»line .. 60 I'S 0 2 

From 2-phenylglyojtaline- 4-ca»- 

boxylio acid .... 62 — 18 

From 2-phenylglyoxalino- 4 : 5-dl- . 

carboxylic acid .. .. .. 19 — 62 

It is suggested that the results are connected with the 
fact that the first two compounds form salts with 
mineral acids, whereas the last does not, and on 
this basis they may be partly systematised with the 
help of the theory of induced alternate polarities. 

\ Vof. C. K. Ingold claimed! equality of considera¬ 
te for the alternate polarity theory and FlUrscheim’s 
tn ry of variable affinity in cases where the experi- 
m »1 results could be explained equalty satisfac- 
toi. f by the latterias by the former. Mr. W. E. 
Gamer enquired whether, by Working, at different 
odnoentrations, the possible effect. of un-nitrated 
molecules on the molecules undergoing nitration 
had been examined. Dr. B. Flfirsoheim was of 
opinion that the theory of induced clarities could 
not consistently explain either Prof! Pyman’s ex¬ 
perimental results or aromatic substitution iitgeneral. 
The theory assumed that when oxygen and nitrogen 
ire Wh present, the former is ^e negative key- 
atom; thus, in the present ease, if the carboxyl 
oxygen wis the key-atom, fhe antioipatioh of ih- 
iareased ortho-para orientation reaultmg ^rom the 
inttoduction>of carboxyl groups was borne out 
by experiment. According to the speaker’s own 
theory, an .unsaturated atom directly, attached to 
the nucleus, must direct to ortho-.and^para-substitu- 
tiqu. Bo^ theories predicted identical mrientation 
whenever, sneh an unsaturated atom chanced to ^ 
relatively electro-negative, and diametrically oppos^i; 
prientatmh If otherwise. Where Hie postulates of 
Jl^ries thus disagreed, thi_|b^|y flfi^^ 


MINING IN FRENCH NORTHERN AFRICA 

Exports of phosphates from Tunisia in August, 
1924, totalled 209,137 metric tons, distributed as 
followsFrance, 69,630 t., Great Britain, 34,580 
t., Belgium, 18,300 t., Italy, 56,377 t., Spain, 2891 
t,, Portugal, 5920 tl, Sweden, 4399 t., and Germany, 
8040 t. 

In 1923, 190,000 t. of phosphates was exported 
from Morocco, compared with 80,000 t. in 1922 
and 8000 t. in 1921. It is estimated that before 
very long the railroad and the Casallanca wharves 
should furnish the means of exporting 450,0001. a 
year from Kourigha, or 16001. daily. Up to the 
present the ground actually exploited between 
Kl Borrondj and Oned Zem measured about 80 kn^. 
in length and 60 km. in breatlth, and the deposit 
of phosphate appears to be 25 to JW m. in thickness, 

The mineral output of Algiers in 1923 amounted 
to 467,384 t. of phosphates, of which 373,283 t. 
was won by the Cie. de Phosphates de Constantine* 
and 69,9301. by the Cie. des Phosphates de M’Zaito. 
The output of iron pyrites was 21,0001.; that of ifoh 
ores totalled 1,448,8051., of which 417,917 t. was 
extracted by the Sooi^to de. I’Orienza, 381,631 t. 
by the Cie. des Mines de fer de Mokkta 

el Hadid,' 173,763 t; by the Soototo des Mince de 
fer dn Zaccar, 101,861 t. by the Soci^to des Minei? 
de fer de Houina, and 47,145 t. by the Beni Filkai 
Mining Co., Ltd. Zinc ore won amounted to 61,108 
t., and lead ore to 24,476 t.. Copper, all extracted 
by the Cie. ^ui^re et Metallurgique de Caronte, 
amounted to 2600 t. In addition 1503 t. of anti¬ 
mony and 3562 to of coal were produced, and the 
Soci4to Alg^rierme des p^troles de Thouanet, the 
. sole producer ol petroleum, produced 1337 t.. 



106d 

CORRESPONDENCE 

THE EARLY HISTORY OF ANTIMONY 

Sir,—I have read with some interest Dr. Hyman’s 
pap<‘r in Chemistry and Industry, dealing with the early 
history of Antimony in which reference is, of course, 
made to 13asif Valentine. I do not claim to speak 
with any authority on this matter, but I have always 
felt that such a person did, in fact, exist, and there 
appears to be .some evidence of his having been 
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duced the frontispiece, but there are others much 
earlier still. I have had the frontispiece photographed 
and enclose a copy of the photograph as I think it 
may interest your readers.—I am. Sir, etc,, 

A. Chaston Ch.ipman 

Sir,—Readers of the article on “ The Early History 
of Antimony,” by Dr. Hyman and the subsequent 
letter by Prof. Partington, may be interested to learn 
that a copy of the first Latin translation by Kerk- 
ringius is contained in the library of the C'hemical 
Society. The illustration reproduced in the article 
is common to both editions. From a curious defect 
in the engraving of the date, which makes 1071 to 
appear as 1074, it is evident that both are from the 
same plate. 

In addition to this volume the library contains an 
English edition published seventeen years prior to 
that referred to by Dr. Hyman. The'title is, “ The 
Triumphant Chariot of Antimony, being a Con¬ 
scientious Discovery of the many Reall Transcendent 
Excellencies included in that Minerall, Written by 
Basil Valentine, a Benedictine Mojike. Eaithfully 
Englished and published for the Common Good. By 
I. H. Oxoji. Printed-for Thomas Bruster, and are 
to be sold at the three Bibles neere the West end of 
Paules Church-Yard in London. 1660.’" This 
edition is very rare, and is not mentioned in any of 
the bibliographies, and differs from the so-calle<l first 
edition of 1661 in date and publisher. 

It is of interest to note that whilst the title page of 
the latter e<lition is a single leaf, that of the 1660 is a 
part of the first section.—I am, iSir, etc., 

F, H. CiLII'KORD 

Chemical Society 

Burlington House, W. 1 

October 20 

Sir,—I am obliged to Prof. Partington for his 
valued criticism of my article of October 10. The 
editions referred to have escaped experienced biblio¬ 
graphers and are of much interest. The earlier we 
can trace the history of these books the nearer we 
will arrive at a solution of their mysteries. 

I also take this opportunity of correcting an 
error in the. same paragraph. The translation by 
A. E. Waite was made in 1893, not 1803.—^Yours, etc., 

Glasgow, H. Hyman 

OctoW 20, 1924 
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PERSONAL AND OTHER ITEMS 

Mr. S. G. P. Plant, B.Sc., M.A., has been appointed 
University lecturer in organic chemistry at Oxford. 

Mr. H. Lamboume M-A., M.Sc., Senior Lecturer 
in Organic Chemistry at University College, Not¬ 
tingham, has been appointed Head of the Chemistry 
Department at the Borough Polytechnic Institute, 
London. 

The degree of Doctor of -Science has been con¬ 
ferred by the University of Glasgow on Mr. Kishori 
Lai Moudgill, Professor of Chemistm in the College 
of .Science, Trivandrum^ South Inch*. 











det. £4, ie£4 


CHEMISTRy AND INDUSTRY 


1050 


Sir Lees Knowles has been elected Master of the 
Plumbers’ Company. 

Dr. W. C. Geer, vice-president in charge of research 
at ihe B. P. Gtoodrieh Rubber Co., Ohio, will retire 
from his post next year with the intention of devoting 
his time to research. 

Dr. A.' E. Dunstan has been appointed Chief 
Chemist to the Anglo-Persian Oil Company, Ltd. 

The Institution of Automobile Engineers has 
awarded its Crompton medal and its “ utility prize ” 
to Dr. Aitchison for his paper on “ Light alloys for 
pistons and connecting-rods.” The Graduate’s prize 
has been awarded to Mr. R. N. Aveline, of the Coven¬ 
try Branch, for his paper entitled “ Carburation.” 

Dr. A. T. do Mouilpied, of the British Dyestuffs 
Corporation, and formerly lecturer in chemistry in 
the University of Liverpool, has been appointed to 
the Professorship of Science at the Royal Academy, 
Woolwich. 

On October 20, Prof. H. B. Dixon, honorary pro¬ 
fessor of chemistry in the University of Manchester, 
delivered a lecture on “ The Life and Work of Ludwig 
Mond,” in the chemistry theatre of the University. 
The lecture was the first of the " Ludwig Mond 
lectures,” founded by the late Mrs. Ludwig Mond, 
in memory of her husband. The lectures are to be 
alternately on pure and applied science. 

Dr. R. O. Howell has been appointed lecturer in 
chemistry m University College, Dundee, in succession 
to Dr. J. S. W. Bwle, whd has become headmaster 
at Prestonpans. Mr. C. A. Kerr has been appointed 
assistant in the same chemical department. 

Mr. G. J. Robertson has received the Ph.D. degree 
of the University of St. Andrew’s for his thesis, 
entitled “ Investigations on Cellulose.” 

The following candidates have passed the Examina¬ 
tion for the Associateship of the Institute of Chemistry 
of Groat Britain and Ireland :—General Chemistry : 
AUister, C. F., Heriot-Watt College, Edinburgh; 
Austin, R. G., University College, Southampton; 
Bell, J. L., Heriot-Watt College, Edinburgh ; Brown, 
J., Heriot-Watt College, Edinburoh; Browne, T. E. 
W., B.Sc., University College, Bangor; Cochrane, 
C. G., B.Sc., Heriot-Watt College, Edinburgh; 
Firth, H., Bradford Technical College; Fletcher, 
A. E., Central Technical School, Liverpool; Hallas, 
C. A., B.Sc., Northern Polytechnic Inst, and King’s 
College, London ; Lander, Miss C. M., University 
College, Nottingham; McGill, A.,Heiiot-WattCollege, 
Edinburgh. Ransome, G. L., B.Sc. (Lond.), The 
University, Cambridge; Rumford, F., Battersea 
Polytechnic ; White, W. A., Sir John Cass Technical 
Institute; Williams, K. A., B.Se. (Lond.), Chelsea 
Polttechnic Institute. Metallurgical Chemistry: 
Claudet, R. A. O., B.Sc. (Lond.), King’s College, 
London, and Sir John Cass Technical Institute. 

The following candidates have passed the Examina¬ 
tion for the Fellowship:—Branch “A,” Inorganic 
Chemistry: Morris, E. A., B.Sc. (Lond.). Branch 
“ D,” Agricultural Chemistry; lE^e, G. T., 
A.R.C.So.f., B.Sc. (Lond.). Branch “ E,” the Chem¬ 
istry, including Microscopy, of Food and Drugs, and 
of Water; Bagnall, H. H., B.Sc. Branch “ G,” 
Chemical Engineering; Sensiole, L. H., B.So. 


On September 10, a portrait biiiit in bronze of Louis 
Pa.steur was dcilicatetl in the Amerieaii Institute of 
Baking at Illinois. During the ceremony Dr. S. P. L. 
Sorensen, director of the Carlsberg Ijaboratories, 
Copenhagen, Denmark, gave an address on “ Louis 
Pasteur.” 

Mr. H. Roberts, J.P,, a direotsjr .Joseph Cro.sfield 
and Sons, Ltd., who died in July, left £05,179, 
with net jiersonalty, £67,394. 

The late Mr. C. Haslam, formerly chairman of 
Joseph Crosfield and Sons, Ltd., and vice-chairman 
of William Gossage and Sons, Ltd., left £8975, net 
personalty £6726. 

The late Prof. Julius Wertheimer, D.Sc., principal 
of the Merchant Venturers' Technical College, Bristol, 
left property valued at £13,693 (net personalty 
.£12,607). A sum amounting to nearly £60(X) is 
left to the Society of Merchant Venturers to found a 
scholarship at the College. 

We regret to announce the death, in a landslide 
at Kenogami, Quebec, of Sir William Price, president 
of Price Brothers and Co., Ltd., one of the chief 
lumber firms in Canada. The firm was founded by 
Sir William’s father, who, sent to Canada from Eng¬ 
land to procure maste during the Napoleonic blockade, 
settled in the country and laid the foundations of the 
modern business, which controls many thousand 
square miles of pulp and timber areas. The tragic 
death of Sir William Price is a great loss to the develop¬ 
ment of Canadian industry, in which he had play^ 
a prominent part. 

DUtlllafion of Oil Shale In Auetralla 

The Australian Shale Oil Co^ration, Ltd., has 
purchased the rights to the Bronder process of 
distillation for Australia and New Zealand. The 
Corporation holds about 3600 acres of shale con¬ 
cessions near Murrurundi, which are estimated to. 
contain 9 million tons of shale, averaging 60 gallons 
of crude oil to the ton. Five retorts are to be 
erected, each with a capacity of 22J tons, and it is 
estimate that 1000 tons of shale can be treated per 
day at a cost of 678. a ton, including charges for 
mining, transport, retorting and distilling, the oil 
being valued at over £6 per ton. The chief feature 
claimed fot the Bronder retort is that the charge is 
uniformly heated, the heat being applied, not to the 
retort, Wt to a steel column containing steel tubes 
and connected with the retort so that the gases from 
the shale, heated by pacing over the tubes, again 
pass over the shale, which attains 800° F. Imtial 
heating is by producer gas, but when gas is given off 
this is used for heating. 

The U»e of Preservatives In Foods 

According to the Grocer, the report of the committee 
appointed to inquire into the use of preservatives and 
colouring matter in food has been presented to the 
Minister of Health and will be published shortly. 
It appears that prohibition is recommended of the 
use of preservatives in food and drink offered for 
sale, save in specific oases, such as sausa^s, jam and 
various beverages. The term preservative is not to 
apply to sadt, saltpetre, sugar, vinegar, acetic acid, 
alcohol, spices or the agents introduced by smoke- 
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curilvg. It 18 conciwtecl that if preservatives are at 
aU nwessary they shoiiia consist solely in benzoic and 
sulphurous acids and their salts. Boric and salicylic 
acids and their salts, however, are stated to be “ not 
so undesirable as formaldehyde, its derivatives, and 
nuorides. Most of the articles containing boric 
Mid are said to bo sold by other makers free from 
none acid. The committee consists of Sir Horace 
Munro (chairman). Prof. W. E. Dixon, Sir A. D. HaU, 
Mr. J. M. Hamill, Prof. Growland Hopkins, Mr. G. B. 
^ighton, Mr. A. P. Luff, Mr. C. Porter, Mr. E. 
Richards, and Mr. G. Stubbs. 




REVIEWS 


Noliflcallon of Industrial Diseases 

In pursuance of sub-section 4 of section 73 of the 
Factory and Workshop Act, 1901, the Home Office 
has issued a draft order entitled The Factory and 
Workshop (Notification of Diseases) Order, 1924, 
applying to poisoning by carbon disulphide, poisoning 
by aniune and its compounds, and chronic benzene 
Ironing occurring in a factory or workshop. The 
Order is to come into force on January 1, 1925. 
^pies of the draft Order can be obtained from H.M. 
Stationery OfiBce, price Id. 


OBITUARY 

EDWARD HILTON.BROWN 

The death of Mr. Edward Hilton-Brown, F.O.S. 
which took ]slace with, dramatic suddenness from 
angina pectons, oh September 11, at Toronto, durihg 
a special visit to Canada, will be greatly regretted in 
pommercial circles in England, on the Continent and 
in Canada, where he wm highly respected both as a 
business man and a scientific organiser and experi¬ 
menter in new methods of manufeoture. 

HUton-Brown was originally a pupU of Sir 
wiIliaQi Jvamsay, who oonsidfired hin] a very pro- 
minont studenC In the war 1890 ho joined the firm, 
w. Miller and Co., of St. JPeterobiirg, leaving then) to 
^e up a post as director on the board of Messre, W. 
Ropes Co., oil refiners and distillers, St. Peten- 
the period 1910-12 Mr. Hilton-Brown 
totaled oils in what is now known as the “ tumble 
tfll with excellent results. Horizontal separators, 
^ry closely resembling those erected by one of the' 
cost prominent oil companies in England; were used, 
le also mvestigated, torfected and then carried put 
m a commereW scale the hydrolysis of fatty oils and 
ho separatiim of gl'j^cerol by means of-haphthejifp 
ulphonio acids at this early period, end did quite a 
iige business in this respect with sunflower-seed oi}/ 
mother process brought tb the .commcircial.stage-' 
nd used ny Mr. HUton Brown was the 'roimvery of 
"Pbbric acid from sludge acid. iUter thegeparatioh 
f the Mid tar the acid liquor was diluted and elec, 
mlvsed. o rganic matter present was giyen off 
ttnng oleBBffiiysis and a water-white concentrated 
i^nt. strength eventually obtained. 
'<Mr. Hilton-Brown endured himself: 
and, in fact, to everybody whp 
■ith him, and, thanks to his ger^l 
' mergy, work under his sup^r,- 
‘ on smoothly and wolL .. 



A SVSTSMATIC CouEsai OF ^UAUTATIVB AifALysis. 
By Heney W. ScHUfflPF, PK.G., M.D. Fourth 
^ition, revised by AbKEBD I. Cone, Phar.D., 

■ T ^ ■ i' = Chapman and 

Hall, Ltd., 1924. Price, 8s. 6d. 

This book brings together in a comparatively small 
space the wide range of work in qualitative analysis 
required by students of pharmacy,: for whom it is 
primarily intended. The present edition differs from 
ite forerunners in the omission of “ short ’’ methods 
of analysis and in the addition of chapters on ionisa¬ 
tion, law of mass action and analysis by the dry 
method. According to fhe preface to the first 
edition, the book is designed for the use of sttidents' 
who have but a few months to spend On a course ql 
analytical chemistry, even though that course oom- 
pnses too common metals and Mids, fatty Mids, 
..aromatic acids, coal-tar ■ bases, colouring matters, 
carbohydrates and alkaloids. : This course is made 
to^ some extent possible by the care which has been- 
^en by the author and reviser to define the con- 
ditiCn necessary for success in the tests described, 
and the methods for preparing the proper reagents. 
The best feature of the Book lies, in fact, in their 
defimtion of experimental conditions. 

The Section (pp. 97) on ‘(Identification and Sepa- 
ration of Inorganic Acids and Bases ’’—which, how'- 
over, dealff also with the conunoner organic acids— 
dejmrts very little from standard praetioe. The re- 
^tiops and tables are clearly Set out, and useful notes, 

; much fuUer in many cases than is usual in books of 
- this class,. follow the tables. The section, on organic 
aMlyris (pp. 60) contains a schmne for the detection 
of E large number of substances of pharmMeutlcal 
interest, which appears well designed for its purpose, 
toough of Uttle use for general organic anafysis. 
Even for toe pUipose in view, the sodium fusion test 
for nitrogen should have been given in addition to the 
sodE lime test, which wUUld net succeed with several 
of toe substances included in the scheme. In this 
SMtioHj equations and fonhulae are given only for 
, the simple rcMtions and substances, and it is evident 
that students using the book are expected to Mquire 
httle beyond a mcohanical system of organic amriysis 
cEpabl* of dealing with a particular set of substances. 

The section devoted to “ definitions and general 
considerations " (pp. 2*7) EppeErs to be of very little 
use. Top definitions .^include several which should be 
wernknown to students before they are permitted to' 
cohnhetioe qualitative analysis, and one—“ Com- 
poiuids aip classified as adds> bases airf salts ; 
^hich js definitely misleading; ‘ The paramphs ion 
toe_ elee^Iytlc dissociation: theory, toedaW of moss 
action ^ the sblubil% prodfiot; are and 
oonoise,: bat toase theories aip itot 'ap;^ed to explain 
the n^hpds ased in praotfee. ’Hhe ^uld hesitate 
to add.to toe burden of stodentB who are workhm .. 
throughL toe course described-ia the Booh “ in a few; 
mpntosd’;; yet the parSgrapha on these theories 
could onljr becbme valttable by- toe addition of a 
section in Which they were mSed to explain Some of 
the important separations. . 

‘' i'-i.;.,':,--::.;,' T. s. 
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Thu Robbbr CoKrKBBNCE— -Bettssels, 1924. Pp. 

218. Londoa; Bn\>l;^r Growere’ Association. 

Price 08. ' 

This volume published by the Rubber Growers’ 
Association comprises a series of papers with the 
discussions tbCreoh read at the, Gbnferonce held 
during ^e recent Rubber Exhibition at Brussels. 
The subject , matter covers a wide held and is mainly 
concern^ with .the production and properties of 
plantation rubber. Or particular note is the paper 
by Mr. P. J., Burgess which reviews the present-day 
problems of cultivation, disease, transport and 
packing of. rubber. Prof. Blackman deals with the 
physiological- aspects of disease in plants, an 
important subject in*regard to the disease com¬ 
monly known iui Broim Bast. 
the tapping systems in Sumatra. There are two or 
three papers dealing with chemical and physical 
research, particularly the Vuloanising properties, 
and includmg the results of an examination of a 
new,t 3 T)e of raw rubber obtained by spraying latex 
in hot air. Such rubber fa of interest as it is a 
“ whole latek " rubber, wheteas the ordinary coagu¬ 
lation process yields rubber from whioh serum or 
whey has been removed;.’ There are two or three 
statistical papers. Mr. Milter deals with the adjust¬ 
ment of production wid c^suraption and Mr. 
Macfadyen gives abundant data in regard to the 
development of the industry. The following papers 
Of scientific or technical ^importanoe are also of 
interest, namely, Mr.. Pihchmg on the condition 
of some of the trees first planted in the East; 
Dr..Geer (of the B.F. Goodrich Co.) on crude rubber 
from the consumer’s point of view; Drs. Pickles and 
Tumor on the effect of oils on the vulcaaisation of 
rubber; and, finally, Dr. de Vries on the rote of 
en^mes in the coa^ation of the Hevea latex. 

The book is well got up and clearly printed, has 
a table of contents and index of authors, but no 
comprehensive index, The subject matter fa from 
the pen of men well known in the industry who have 
specialised on the subject discuss^. The book 
should find a place .on the shelves of all interested 
either in efaifie rubber or its cQnvemion to manu¬ 
factured artiolcs. ' 

Hbkey P. Stevens 


gradually increasing cost of raw materials, rishig 
wages and reduced average price of manufactfired 
goods, the accounts for the year to March 31, 1924, 
showed a profit of £13,883. This had only been 
’ attained by strenuous and efficient work and observing ' 
the strictest economy. The number of articles sold 
during the year was 60 per cent, greater than last 
year, owing to the opening up of new lines of business, 
and better trade was expected during tlio coming 
months. By adjustments of taxation, the debit 
balance of £29,292 brought forward last year had 
been converted into a credit balanoo of £6629, which, 
together with the profit of £13,883, made a total 
credit balance of £19,412, which has been dealt 
with as follows :—^£8247 written off cost of deben- 
I ture fasUe; £6000 for depreciation of plant and 
muchinefy ; £6,166 carried forward- 

ROSARIO NITRATE CO., LTD. 

Alij interim dividend of 6 per cent, less tax has 
been deblared. 

EASTERN CHEMICAL CO., LTD. 

A loss of £5866 fa showii Iw the accounts for the 
year ended March 31,1924i In view of the fact that 
the replacement value of the plant is consider¬ 
ably higher than the original cost, the directors 
do not consider it necessary to write off any 
further sum for depreciation; this year. Un-! 
favourable Conditions recorded id the annual report 
for last year have continued, and it has not 
been practicable to raise the prices of the company ’s 
manufactures, but very considerable economies have 
been made in the cost of production, the full effect of 
w’hteh will be felt in the current year. ; 

ALUMINIUM corporation, LTD. 

At the fourteenth ordinary general meeting, Mr., 
Kenneth M. Clark (the chairman), who presided, 
said that the issued capital stood at the same figure 
as last year. The first debentures had been incroMed, 
after deducting the sinking fund, by £70,370, to 
provide a portidn of the cost of extensions. The 
• second deb^tmre issue was unchanged, and mort¬ 
gages showed an increase of £200. Loans showed 
an increase of £11,000 and consisted of £130,000 


CCMPANY NEWS 

CELLULOSE HOLDING AND INVESTMENT CO., LTD. 

The first dividend of this bompany, which was 
formed inl922i has been deolaied of 3a. per share, or 
fSS i^r cent., tax faee- 

*YAblL PRESS, LTD. V 

' At an extraordinary general meetinjg dn October 21, 
it yras decided to wind up the company^, .as it “ cannot, ■ 
bj reason of its liabilities, continue its busing,” and 
to appoint a liquidator. 

FORSTERS GLASS Co.) LTD. 

The fifth annual general meeting was held on 
Ootobw TSi Mr. John Forster (ehalriman) presiding; 


guaranteed or advanced by the chairman and 
colleagues, and the. sum of £10,000 borrowed frc«a> 
other sources. Sundry creditors and credit balanoto * 
showed an increase of £1^,601, and represent^ 
about £63,000 due to oidbMtfy creditors, £12,060 
-to an associated company, ani4 £86,600 to members 
of tbe board, the balance beingiiqii^ Up of various 
reserves for taxation and other cbiiti^geocies; The 
sum of £107,903 had been bxpen^ed during the 
year on increasing the power arid plaht, the deprecia¬ 
tion reserve on plant and maehinefy being increased 
to £34,000. Snri<fay debtqys ahowM an morease of 
. £23,000i whieffi in accdlrdsmto with the increased 
tnriioyer, Whfist stocks weire decreased by £32,600. 
The , year. 1023 ws^ loss diffloult one than 1922, 
anri ‘ w increased, though, 

untU the eddit of the period, prices did not improve. 
Thri- risiriq^ri for the Corporation’s product was 
fai .tJf end fue increased 
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caj)acity of its rolling mill was fully justified, last 
year. The (Corporation had increased the .water 
storage capacity, and had placed orders for a second 
and larger pipe-line to take advantage of the increased 
power. The works were now operating to the full 
capacity of the plant installed and valuable goodwill 
had been established. Negotiations had been com¬ 
pleted for a tunnel to connect the Eigiau and Cowlyd 
La,ke8, and it wa.s hoped to place the contract for 
this shortly. This tunnel would greatly help storage 
and enable the Corporation to balance all their 
lakes. A dividend of 7 per cent., loss income tax, 
on the preference stock and shares was approved. 
At the close of the meeting an extraordinary general 
meeting was held, at which a resolution was passed 
to convert the existing preference shares into prefer¬ 
ence stock. 

BORAX CONSOLIDATED, LTD. 

A dividend of 6 jicr cent, per annum, less tax, 
has been declared on the preferred ordinary shares 
for the half-year ended September 30, 1924. After 
pa 3 ring the preference dividend, the preferred ordinary 
rank for a non-cumulative dividend of 6 per cent., 
the balance going to the deferred. 

BABCOCK AND WILCOX, LTD. 

An interim dividend is announced of 5 per cent., 
tax free, on the ordinary capital of £4,297,666, being 
the same as wm distributed in November last year, 
when the full dividend, including a 2 per cent, bonus, 
totalled 12 per cent., against 20 per cent., plus a 
capitalised bonus of 100 per cent, paid for 1922. 

MAGADl SODA CO., LTD. 

A meeting was held on October 17, to consider a 
scheme for the resuscitation of the company, put 
forward by Messrs. Bninner, Mond and Co., Ltd. 
Under this sc^e the old company would be 
liquidated and Aew company, formed which would 
create and issue^JSOO,660 first mortgage debentures, 
caiTjrmg interest at 6 per cent., payable half-yearly, 
which were to be redeemable in 1945, or earlier, at 
six months’ notice, but not before July, 1929, at 
£105 for each £100. The interest on those debentures 
for the first two financial years of the new company 
WM to be payable out of profits. Each debenture 
holder was to receive debentures in the new company 
for the same amount as his present holding. There 
were various small amendments to the scheme as 
originally circulated, the chief of which was the 
redemption price of the debentures. The scheme 
as modifi^, was carried; but it was agreed by 
the meeting that a’^^uest should bo sent to 
Messrs. Bnmner, ai adlkftfi d Co., asking them to 

to toe deferred 
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Specul Keports on the Mineral Resources ok 
Great Britain. Vol. XXVIII. Refractory 
Materials : Fireclays. Analyses and Physi¬ 
cal Tests. By F. R. Eknos, B.A., B.Sc., A.I.C., 
and Alexander Scott, M.A., D.Sc. Memoirs 
OF THE GbOLOOICAL SURVEY. Pp. 84. H.M. 
Stationery Office, 1924. Price 3s. 

This volume is supplementary to Volume XIV in 
this series (Refractory Materials : Fireclays. 
Resources and Geography. Pp. 243. 1920). The 
data have been principally obtained from analyses 
at the Geological Survey Laboratories and physical 
_ tests made under Dr. Mellor at Stoke-on-Trent, but 
results have been incorporated which were obtained 
from other analysts, whose names are given. 

The first chapter deals with the general nature 
of fireclays, which like other clays are formed from 
pre-existing rocks by disruption accompanied by 
decomposition and hydration. They may be “ resi¬ 
dual,” that is, lying where formed, or “ trans¬ 
ported,” carried to a fresh bed by the action of 
water. In the latter case they experience during 
the translation some sort of grading, and it is this 
which gives the best clays. In Great Britain the 
best fireclays are found in association with coal 
measu^ and appear to have formed the seat-earth 
on which the coal-yiclding vegetation grew. 

Some typical analyses of fireclays are given. They 
consist essentially of hydrated silica and alumina, 
which may be free or combined, and which constitute 
“ clay substance,” whilst as impurities occur titania, 
ferric oxide, magnesia, alkalis, and traces of sulphur 
and organic matter. Some account is given of the 
mineralogical uonstitution of clays, a subject which 
haa not received a great deal of attention; the 
nature of the clay-substance is most reliably dis¬ 
criminated by the behaviour of the clay on heating. 

The changes which occur on heating are describ^, 
together with factors which spoil the product. The 
im^rtanoe of grain-size is mentioned, influencing as 
it does the rapidity of Vitrification and the porosity 
of the resulting mass. 

Chapters II, III, and IV deal respectively with the 
location, analysis, and results of lAysical tests of a 
large number of British fireclays. The analyses were 
made W the method of W. P. Hildebraml {Bull. 700, 
U.S. Geol. Survey, 1919), except that combined 
water and organic matter were determined more 
accurately. The physical tests consisted in deter- 
minations of porosity, contraction on firing and 
drying, and softening point with and without load. 

The rektion of refractoriness to 'chemical com¬ 
position is extremely complicated; some attempts 
are described, however, to correlate clays of various 
classes with others in the same class. Clays very 
aeldoni conform to the theoretical composition of 
kaoliiiite and the silica content may often be usetolly 
adjusted ; excess alumina generally increases refrac¬ 
toriness without deleteriously affecting other pro¬ 
perties, provided jireoautions are taken regarmng 
shrinkage and dr^g. ■ The impurities mention^ 
abqvq . aie g^^ly deleterious. . ' ^ 
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Attempts have also been made to determine the 
effect of load on refractoriness and also to find some 
relation between porosity and contraction on firing. 
The whole Report contains a mass of material of 
interest to users and manufacturers of bricks and 
refractories. 


MARKET REPORT 




This Market Beport U compiled from special mformatios 
received from the Manufactimjrs concerned. 

Vnleti otkerviin staled the prices quoted below cover fair 
quantities net and naked at sellers' works. 


OENERAL HEAVY CHEMICALS 


LEGAL INTELLIGENCE 

ALLEGED INFRINGEMENT OF LETTERS PATENT 

Mr. Justice Tomlin, in the Chancery Division on 
October 16, reserved judgment in an action by Dr. 
Meyer Wildermann, of Fellows Road, Hampstead, 
for an injunction to restrain F. W. Berk and Co,, Ltd., 
from infringing his patent (No. 26,668, of 1900) for 
an invention relating to “ improvements in electro¬ 
lytic cells for the electrolysis of alkaline salts,” and 
for damages. 

Mr. Arthur Colefax, K.C. said the plaintiff was a 
Rumanian, and his complaint was that large quan¬ 
tities of caustic potash were imported which he alleged 
were made by the Deutsche Wildermami Werke at 
Luelsdorf, near Cologne, by the use of an apparatus 
.which i nfringed his invention. The defendants denied 
infringement and said they did not know of the 
plaintiff’s iiatcht, and that as ho was living in Ger¬ 
many when the purchases were made in November 
and December, 1919, the action was not maintainable 
owing to the Treaty of Peace of January 10, 1920. 

Mr. W. A. Caldwell, analytical chemist, who repre¬ 
sented the British Government in Germany in 1919, 
spoke as to the similarity of the Deutsche Wildennann 
VVerke’s plant to that described in plaintiff's specifi¬ 
cation. 

For the defendants Sir D. Kcrby submitted that 
there was no evidence of infringement. The process 
of preparing the amalgam and making the potash 
anci chlorine, which was the chemical process con¬ 
cerned in this case, was general. What plaintiff had 
done was to make a small improvement in a cell, 
but they had nothing to do with that. It would be 
unfortunate in the public interest, if the plaintiff 
were to succeed. In 1919, the Government was 
assisting British tr«We by arranging sources of supply, 
and it granted a license to the defendants to import 
potash. They had no knowledge that plaintiff’s 
patent was used in connexion with its manufacture, 
and he submitted that it would be harsh to penalise 
a firm which was simply selling an article, because 
that article was made by the use of a patent of which 
it could not have the slightest knowledge. “ If I 
invent a new spade and somebody digs round a fruit 
tree with it, then anybody who buys the fruit of that 
tree is an infringer of the patent of my spade.” That, 
he said, appea)^ to be the r^ult of the plaintifi’s 
argument. 


The University of Oxford has agreed to pay sums 
out of the Government grant for a period of three 
years to certain college laboratories which undertook 
pai^ of the University teaching in different depart- 
phenustry. 


Acetic Acid, 40% tech. .. £23 lOe. per ton. 

Acid, Boric, Commercial— 

Oryst. .. £tB per ton. 

Powder.. .._ .. fATperton. 

Acid Hydrochloric .. 3e. 9d.— 6 *. per carboy d/d., 
according to purity, strength 
and locality. > 

Acid Nitric 80° Tw. .. £21 lOs.^—£27 per ton maker*' 
works, according to district 
and quality. 

Acid Sulphuric .. .. Average National prices f.o.r< 

makers’works, with alight varia¬ 
tions up and down owing to 
local considerations : 140° Tw., 
Crude Acid, 06s. per ton. 168* 
Tw., Arsenical, £5 lOs. per ton. 
188° Tw., Non-arsenical, £6 15s. 
per ton. 


Ammonia Alkali.. .. £8 1,6s. per ton, f.o.r. Special 
terms for contracts. 

Bleaching Powder .. Spot £11 d/d.; Contract £10 d/d- 
4 ton lots. 

Bisulphite of Lime .. £7 lOs. por ton, packages extra. 

Priee advanced. 

Borax, Commercial— 

Crystal.. .. .. £26 per ton. 

Powder.£26 per ton. 

(Psoked in 2-owt. bags, carriage 
paid any station in Great 
Britain.) 

Oaloium Chloride .. £6 17s. 8d. per ton d/d. 

Copper Sulphate .. .. £26 per ton. 

Methylated Spirit 64 o.p-— 

Industrial .. .. Ss. 7d.—^2e. Ild.pergallon,aooord- 

ing to quantity. 

Hineralieed .. .. ^s. 8d.—fa. pet gallon, according 

to quantity. 

Nickel Sulphate ,. .. > £38 per ton d/d. Normal bus!- 

Nickel Ammon. Sulphate j new. 

Potash Caustic .. .. £30—£33 per ton. 

Potass. Bichromate .. Ojd. per lb. 

Potass. Chlorate.. .. Sd.—4d. per lb. 

Salammoniao .. .. £32 per ton d/d. 

Salt Cake.£3 10*. per ton d/d. 

Soda Caustic, solid .. Spot lots i delivered. £1617s. 6d. to > 
£19 78. 6d, per ton, aooording to 
strength. 20s. less for contra^. 

Soda Crystals .. .. £6 68.—^£5 lOa. per t<nt ex mQway 

dqx>ts or ports. 

Sod. Acetate 97/98% .. £24perton. 

Bod. Bioarbonata .. £10 lOs. per ton, oarr. paid. 

Sod. Biohromate,. .. 4}d.perlb. 

Sod. Bisulphite Powder 

60/62%.. .. .. £17—£18 per ton, according to 

quantity, f.o.b.. l.cwt. iron 

drams Laoluded. 

Sod. Ohloiate .. .. 3d. per lb. 

Sod. Nitrate retd. 96% .. £13 6s.—£13 10s. per ton ex 

liverpool. Nominal. 

Sod. Sulphide cone. 60/66 About £14 10*. per ton /dd. 

Sod. Sulphide ofyet. ,. £9 per ton d/d. 


Sod S^phite, Pea Cryst. £16 per ton f.o.r. London, l-cwt. 

included. 
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Antimony Buipbide— 
Golden .. 


RUBBER CHEMICALS 


Orimson 


.. O^d.—Is. 2 d. per lb., ocoording to 
quality. 

.. le. 4d—Is. 0d. per lb., sodordibg 
, . „ . to quality. 

Ammo, Sulphide, Yellow Is. lid. per lb. 

•• •• •• is 10s. to £6 lOs. per ton, accord- 

_ . Ing to quality. 

Cadmium Sulphide .. Ss. 9d.—4s. per lb., according to 
quantity. 

Oar^n Bisulphide .. £30—£33 per ton, according to 
quantity. , 

Q^n Black .. .. 7d.—7*d. per lb. ex wharif. 

Carbon Tetrachloride .. £60—£66 per ton, according to 
. quantity, drums extra. 

CHiTomium Oxide, green.-. Is. 3d. per lb. 

T t-t « . . f M.—Ojjd. per lb. . Demand veiV 

Ind^bber S^itutes ] btirit. Brices likoly to ramaio 
White and Dark ., 1 steady owing to flnnness oi 
_ ’ , V. rapeseed oils. 

T ■■ •• P«r ton, barrels free. 

Hyposulphite .. 7Jd. per lb. 

I4thopone,80% .. .. £22 lOs. per ton. 

Ifinei^ Rubber "Rub- f 

pton .. .. .. £ig 5 g. pg, ton t.o.r. Londoii. 

“'**Pbur .. .. .. £ 10—£12 per ton, according to- 

quality. 

Sulphur Precip. B.P. .. £47 lOs.—£82 10s. per ton, ac- 
coring to quantity, 

Bwphur.Chlond^ id. per lb., oarl^oys extra. 

Thioo&rbanilide .. .« 2s. 6 d. per lb. 

Vennilion, pale or deep .. Ss. Id. per lb. 

Zinc Sulphide .. .. 7 Jd.-—Is. 8 d. per lb., according to *. 

quality... 

WOOD OISTILLATIOH PRODUCTS 

There is a general feeling that the fall in pries of acetates 
during the last few weeks has reached its limit. ■ The 
tendency is now to stiffen again. 

Acetate of Lime— . 

Brown.. .. .. £11—£11 Igs. per ton. 

Orey .. .. .. £15 per ton. 

Uquor,. .. .. 9d.porgall.82*Tw. 

Charcoal .. . £7 jg ,,—£q according 

to grade and locality. Demanu 
, quiet but price ste^v. 

Iron Liquor .. .. Is. 7d. per gall. 82“ TwV 

, U.2d.24“ Tw. 

I^uor .. , lOd,—Is.pwgall. 14/16*Tw. 

Wood ^sote .. .. 2s. Od. per gall. UnreBned. 

Wood Naphtha— ' 

, J^ible ..• .; i}s. 9d. p^gail. 60%O.P. 

^Solvent.. .. .. 5s. 6 d. per gall. 40% O.P; Firmer; 

Wood^ • • .. £4 5s. per ton, Veiy quiet. . 

Brown Sugar of Load .. £48 per ton. . . 


Benzole—■ 

Standard Motor 

Pure .. ; ,. 

Toluole—80% .. 

Pure 

Xylol—Com!., 

Pure 
Creosote— . 

, Cresylio 26/24% 

Middle oa 
■ Heavy Gil . . 

Standard SpreificaUbn 
N^htha-~- 
: ^Ivent 90/160 


Oot, £4, W24 


Is. l^.—Is. 3d. per gall, ex worka 
in tank wag<ma.- 

IS. 6id.—Is. 7d. per galL ax 
works in tonk wagons, 
is. 6d,—Is, 6|d. pstr gall. Small 
demand for borne consumption- 
Isi 8d,—Is. 9d. per gaU. Small 
demand for honte consumption.. 
2a. 3d. per gall, ' 

38, 3d. per gall. 


% .. ojd. per 

! 6d.—61 
quali 
busin 
.denis 


8||d. per gall. Little dsmimd, ; 
1.—6Jd. per galL, .according to 
quality and district. Fair 
business passing. A Uttle more 
.demmid for export in bulk. 


...Is.—Is. 3d. per gfdl. Deiriand : 
■* - - good. 

Solvent 90/190 . ‘ ild--is. "per gall, Fa^ 

■vr , ■ hooal demand good.," 

Naphthalene Crude- 

Cheaper in Yorkshire than Lancashire. Demahd rather 
■ - better.' . ' 

Drained Creosote .Salts £2 168.—£6 108. per ton. Very 
. dull. No demand. 

Wluzrod or hot pressed f 0-.-£9 per, ton. Deinand very 

Naphthalene— , Poo 

Crystals and Flaked ... £12—£16 per, ton, according to 
■ district. 

Pitch, medium soft .. 40s.-^5s. per ton f.a.a Plenty 
of inquiry, prospects brighte.r, 

- . Price too low to interest the 

_ ... -T distillers. , 

P.Vridine W/160 .. 198. per gall. Steady demand. 

Heavj- .. 12s.—128. 6d. per gall. Market 
' dull. ■ 


8 i TAR PRODUCTS 

Acid Carbolic— 

•• •• Bid.-—ejd. pey lb.V . Quiet. 

• • i*- P®'- Market flat. 

Arid Cresylic, 97/99 ., 28.—2g. Id. per gaU. Demand 

, fair. . 

, P8le96% .. .. Is. lOd.—26; per gall. Better 

enquiry. , 

Dark ., .. .. j,. «d.—2s.‘ per. gait' Batrly 

, . steady. 

ABthraoone Pwte4(l% .. 4d. jier unit per cwt/ 

. .t price. No business. 

■4Dthraoone Oil— 

• • .. «id—«id. per gall, Small demand 

sd .. .. 6i—61d. per gall. , ' , - 


intermediates AND DYES' 

Normal* business in dyestuffs has been maintained this 
. week, and users seem to have more confidence. Slight re¬ 
ductions have been made in the prioe of a number of inter- 

mediaf-es- 

^ following list of Intermediate delivered prices 
iootude packages except where otherwise stated. 

Awto Anhydride 96% .. It. 7di per lb. 

• • • 3a- per lb- 100% basis d/d. 

AridHaphthionlo .. 2s. 2d. per lb.: 160% basis d/d. 
‘V A^Neyttleand Winther 6i. 8d.perlb. 100%barisd/d. 

toch. .. l^ ldspwlb. Impiov^ demand* 

Aoid ^haniUo , - 9d, per lb. .106% baris d/d. 

• Ahiiniinium^oride,anhyd.U. perlb.d/d. * 

.Aniline^..,. .. ,. Sd. per ib, naked at workt- 

Aniline^ts -. • .Sid. per lb., naked at works.' 

^tlwny Penlaohloride Is. pi lb, d/d. 
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-9d. per gait ex woiritS in 


Bensidine Base .. 

. Banzyl Chloride 95% 

. p-Chlorpbrim)' 

. .^-OhlotMiline .'. 

'' 0 -Creaol 19 / 31 “ C, 
«-CtssoI 98 / 160 % 

/Dipblotttnitths .. 
tdoldoriqiEbis'S; Acid 
, y-Oiriilorbensol ,. 

-. Diethyrialiins' '.. 

Dimsthjd^his ., 


3s, lid. .per lb. 100% bSsis d/d. 

. . It, Id. per lb. 

.. 4s, 8d. pi U>. 4/d. 

... 3s.psilb. ]|i0o%batit. 

>. / 4^. per ib/>'jRriher quiet. 

.. U. ld.f-2ri‘84. per lb. pemsnd 
',:..j,iTO6diW»ts,' '• , 

■Id.^Ltt.: 3d.-|)sr:l^^^ ^Demand 
'..-moderate. 

• 9 4 sits ' Per lbs '■ ■ ■ 

.. 2t.;«;ferlb, Iii0%ba8ri.' 

.£86 J^ ton; 

.. 48. ;8d,- prir lb. d/d.i paofcages 
ex^ rstunkgUs- - . - 

' • ?•’ P* **’' T>nM6a Aid 
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DinitroIxnawA .. 
PiniUoobtorbenzol .. 
Dinitrotoluan#—48/60* C. 

66/68*0. 
:Dipbenjr]«iniiie .. . .. 

Ht^cMorbeiuol.. 
^•Jfi^hthol .. .. 

or-Naphthylamlna 
^'Kapbthylamina j., 
m-Kitisniibs .. 
p-Kitaaniline .. .. 

ITttrpbaniape 
o-Nitroobloibigiuol 
Mitranapbtbalene .. 
p-Kitrophenol .. .. 

p-NttiR>-A4Uiii4o-pb«aoi 
m-Pbehyleae Diamina .. 
p-Phenylsna Piamin* ., 
B. Sal» .. .. .. 

Sodium Kaphiluionata .. 
o-Tph»idtne ; 
P-Toluldine . ... ., 

m-Toluylena piamina .. 


2 a 8d. per lb. d/d. 

9d.~I0d. tier lb. naked at works. 
£8410a. per ton d/d. 

8 d.—9d. per lb. naked at works. 
Is; 2d. per lb, naked at works. 
24 :104. per lb. d/d. 

£68 per ton, 
la, perlb.d/d. 
ls.3id.perlb.d/d. 

4s. per lb. d/d. 

4s. 2Jd. pet lb. d/d. 

2 s. 2jd. per lb. d/d. 

6 }d.—-6jid. per lb. naked at works. 
2 s. lid. per lb. 100% basis d/d. 
10 |d,perlb.d/di!' ' 

Is. Od. per lb. 100%'basis d/d. 
48.6d. per Iti. 100% basis. 

Ss. 10d./per lb. d/d. 

lOS. 2d. per lb. 100% basis d/d. 

28. 4d. per lb- 100% basis d/d. 

2 s. 2dr per lb. 100% basU d/d. 

lOd.jporlb. 

3s; per lb.: naked at'works. 

3s. lOd. per tbv d/dj' 


PHARMACEUTICAL AND PHQTOORAPHIC 
CHEMICALS* 


Aoid, Acetic 80% B.P. 
Acid, Acetyl Salicylic 

Acid, Benzoic B.P. 
Acid Boric B.P. .. 

Acid. Oampborio.. 
Acid, CStric 

Acid, OaUio 

Acid, PyrogalUo, Oryst. 

.Acid Salicylic 

Acid, Tannic B.P. 

Acid, Tartario 


Amidol.98. per lb. d/d. 

Acetanilide ... 


£47 per ton. Firmer. 

38. Id.—3s. .3d. per lb., according 
to quantity. Sales steady. 
Price ten.. 

2s. 6d. per lb. Cheaper. 

Cryst. £61 per ton. Powder £58 
per ton/ Carriago paid aoy 

' atation in Qreat Britain. 

19b.— 21s. per lb. 

Is, Sjd.—Is, 4|d. per lb., less 5% 
for tern lots. Market very weak. 

Ssj 9d. per lb. for pure crystal in 
2 cwt. lots, 

6 s. 9d. per tb. Besublimed quality 
8 s. per lb. Market Orm. 

Is. 6d.—Is.Sd. per lb., according 
to quantity. 

2s. lOd. per lb. Market quiet. 

Is. 1 Jd. per lb. less 6%. 


Formaldehyde .. 

Olycerophospbates— 
Caloi'um, soluble and 
citrate free .. 
QIycero{diosphates— 

Iron. 

Magnesium .. . 

Potassiuro, 60% 
So^um, 60% .. . 

Ouaiacol Carbonate 
Hnxaintne .. 

Homatropine Hydrobto 
mide 

B:ydrastine hydroohlor .. 
Hypophosphites— 

. Caldum 
Potassium .. 

Sodiiun 

lion. Ammon, Citrate 
B.P. 

Magnesima Carbonato— 
Light Commercial 
Magnesium Oxide— 
Ught Ccuumeroial 
Heavy Ooniroereial . 
Heavy Pure .. ,. 

Menthol— 

A.B.R. recryst, B.P. . 
Synthetic .. 


£48 per ton in barrels, ex wharf'; 
Loudon. 

Fair business passing. 


More 


2 e. per lb. for quantity, 
enquiry. 

I6s. 6d. per lb. for spot stocks. 

3s. 8d.—6d. per lb. according ' 
to quantity. 

£37 per ton. 

12s. 6d. per oi. for English make. 
14s. 3d. per lb. 
lOe. 6d.—12s. 6d. per lb. 

108.3d—128.3d. „ 

9b— 11s. „ 

88. 8d.—lOs. 8d. .. 

.Crystal £29, Powder £30 per ton. 
Carriage paid any station in 
Qreat Britain. 

Bromides.. .. .. Marker firm. Prices advancing. 


Amldopyrin .. 
Ammon. Benzoate 

Ammon. Carbonate B.P 
Atropine Sulphate 

Barbitone. 

Bismuth Carbonate 
, „ Citrate.. 

.. Salicylate 

„ Subnitrate 

Borax B.P. 


Ammonium 

Potetsaium 

Sodium 

Calcium Lactate 


Chloral Hydrate 
iChtotdtteii . , 


Is. 6d.—U. 9d. per lb. ( Accord- 
Is 4d.—Is. 7d. per lb. < ing to 
Is. 5d.—Is. 8d. per lb. v. quantity. 
Is. 6d.—Is. 7d, per lb., according 
to quantity. Fair demand and 
steady market. 

. 4s.—4s. 3d. per lb. Slightly 
dearer. Spot supplies short. 
2s.perlb.for(nrt.lats. Verysteojly. 


7s. per lb. 

8 s. 9d. per lb, 

9s. per lb. 

3s. 6d. per lb. 

2 s, 64. 
lOs. per lb. 

3e. per lb. Forward prices higlier. 
308. per oz. 

English make offered, 120i. peroz 

Ss. 6d. per lb., for 28-lb. tots. 

4b. Id. per lb. 

4s. ,, 

2a. Id.—2s. 5d. per lb. 


Mercurials .. • 

Red oxide 
Corrosive sublimate 
White preoip. .. 
Calomel , . . 

Methyl Salicylate 

Methyl Sulphonal 
iletol 

Paraformaldehyde 

Paraldehyde 


Fhenaoetin 
Phenazone 
Phenolphthalein.. 

Potass. Bitartrate— 
99/100% (Cieam of 
Tartar) .. 


£30 per ton not. 

£75 per ton, less 2^%. 

£26 per ton, less 2|%. 

2s..r.^. 3d, per lb., according to 
quantity. Steady market. 

33s. per lb. Price shows signs of 
recovery. 

26s.—368. per lb., according to 
quantity; English make. In¬ 
creasing demand. 

Market very quiet. 

6 s. 3d.—6s. 4d. per lb. 

38. Od.—3 b. 7d. „ 

4s. 7d.—48. 8d. ,, 

38, 1 Id.—4s. 

Is. lod.—28. per lb. Seasonal 
increase in demand. ' • 

248. per lb. Slightly weaker. 

I Is. per lb. British make. 

2s. 8d. per lb. for B.P. quality. 

Is. 4d.—Is. Od. per lb. in free 
bottles and cases. Supplies 
plentiful. 

6 s. 9d. per lb. 

7g. per Ib. 

5s. 9d. pet lb. 


SSs. per cwt., less 2|% for ton 
lots. 

Is. lOd.—2s. 2d. per lb. 
lOs. 8d.—17s. ed, per lb., ocoord- 
ing to quantity. Steady mar¬ 
ket. 

7)4. per lb,, 1-cwt. kega included^ 
F.o.r. London. 

7 5d. per lb- spot. Forward 
prices higher. 

28. 3d.—2s. 4d. per oz., in 100 oz. 

tins. Steady market. 

038. per lb., in 60-lb. loia. 

3s. Od. per lb. for cwt. lots. 

2s. Od. per Ib. Supplies of good 
quality now svailable. 

Sod. Citrate; fe.P.C.f 1023 Is. lid.—28. 2d. per lb., according 
to quantity. 

Sod. Hyposulphite—■ 

Photographio .. .. £13—£16 per ton, according to 

quantity, d/d. consignee’s sta¬ 
tion in i-6wt. kegs. 


Potass. Citrate 
Potass. Iodide 


Potass. Metabisulphite 

Potass. Permanganate 

Quinine Sulphate, 

Saocharin 

Salol .i ,. 

Sod. Benzoate, i}.P. 
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. Oot. u, test 


Sod- Metabisulpbite orysi. 37s. 6d.—60s. per owt. nett cash, 
according to quantity. 

Sod. Nitroprusside .. les. per lb. 

Sod. Potass. Tartrate 

(Rochelle Salt) .. 76 b.— 82s. 6d. per cirt., according 
to quantity. (}uiet market. 

Sod. Salicylate .. .. Foir demand. Powder 2 b.— 28. 3d. 

per lb. Crystal at 28. 2d.— 
28. 6d. per lb. Flake 2s. 6d. 
per lb. 

Sod. Sulphide— 

Pure reoryst.lOd.—Is. 2d. per lb. 

Sod. Sulphite, anhydrous 227 10b. per ton, minimum S-ton 
' lots, increasing according to 

quantity, 1-owt. kegs included. 

Sulphonal .. ., 15s. 6d. per lb. Little demand. 

Thytnol .. .. .. 178. 6d. per lb. 


PERFUMERY CHEMICALS 


Acefcophonone 

128. per 

lb. Cheaper. 

Aubepine . . « . . . 

ISs. 3d. 

p» 

Amyl Aoetato 

2e. 9d. 

„ Dearer. 

Amyl Butyrate .. 

6a. 9d. 

pp 

Amyl Salioylate .. 

38. 3d. 

„ 

Anethol (M.P. 21/22<’0.) As. 6d. 
Bttizyl Acetate from Ohio* 

” 

rine-free Benzyl Aloohol 2 b. 9d. 
Benzyl Aloohol free from 

*» 

Ohlorine 

Benzaldehyde free from 

2s. 9d. 


Chlorine 

3a. Sd. 


Bexuyl Benzoate.. 
Qinnemio Aldehyde— 

38. 6d. 

•• 

Natural.. 

18a. 9d. 


Coomarin 

19a. 6d. 


Oitronellol 

17s. 


Citral . 

Ss. 


Ethyl Cinnamate 

12s. 6d. 


Ethyl Phthalate .. 

3s. 3d. 


Eugenol . . 

lOs. 

>» 

Geraniol (Palmarosa) 

338. 6d. 

>> 

(3eramol .. 

lls. 6d.- 

— V8s. 6d. per lb. 

Heliotropine 

6s. 9d. 

tt 

Iso Eugenol 

15s. 9d. 

>P 

linalol ex Bois de Rose .. 

26s. 


Linalyl Acetate .. ^ 

268. 


Methyl Anthronilate K 

9s. 6d. 


Methyl Benzoate. . T. 

59. 

«p 

Musk Ambrette .. 

50s. 


Musk Xylol 

138. 6d. 


Nerolin .. 

4s. 9d. 


Phenyl Ethyl Acetate .. 

ISs. 

,, 

Phenyl Ethyl Aloohol .. 

168. 

PP 

Rhodinol .. 

65s. 

„ Clieaper 

Safrol 

la. lOd. 


Terpineol .. 

2s. 4d. 


Vanillin .. 

25b. 6d. 

«p 


ESSENTIAL OILS 


Almond Oil, Foreign 
S.P.A. 


Anise Oil 
Bergamot Oil 


Boiubon Geranium Oil 
Camphor Oil 
Cananga OU Java 
Cinnam^OU, Leaf 
CaBsiatj^'SO/86% 

Oiti 



;)is Ofl 70/76%. 


16s. 6d. per Ib, 
2s. 8d. per lb. 
16s. 6d. per lb. 
338. 6d. i)or lb. 
658. per owt. 
lOs. pec lb. 

64d. per oz. 

9s. 9d. per lb. 

6s. 8d. per lb. 
Ss. 6d. per lb. 
78. 6d. per lb. 
28. 3d. pec lb. 


Cheaper. 


Dearer. 

Dearer. 


lAvender Oil— 

French 38/40% Ester* 28s. 6d. per lb. 

.. 3s. 2d. per lb. Dearer. 

.. 4s. 6d. per lb. 

..11a. per ib, 

.. 40b. pec ozi . 

.. 18b. per oz. 

.. 16s. 8d, per lb. 

.. 6ds. per lb. 

.. 30s. per lb. Higher prices anti¬ 
cipated. 

.. ISs. per lb. paid. Practically 
unobtainable for spot or near 
delivery. 

.. 9s. 3d. per lb. 

, . 26s. 7d. per lb.. 

.. 18a. 6d. per lb. 


PATENT UST 

The datet Riven in thJt lUt are. In the case of Applications for Patents 
those of npplicfttions, end in the case of Complete Bpoclflontions scented 
those of the Offloial journnls in which the acoeptanoe is announoed. Com* 
tilete SpecllioatkHu thus Advertised as Accepted are open to inspection At 
ihe Patent Office Immediately, and to opTOSlUon before Ooc. 15t!); they are 
on sale at Is. each at the Patent Office, Sale Branch, Quality Court, 
Chancery I»ane, tondon, W.C. 8, on October 30th. 

I.—Applications 

Freeman. Furnaces. 23,.573. Oct. 0. 

Harrold. Fiunaees. 23,7.58. Oet. 8. 

Hurrell. Api>aratu8 for producing 010111.810118 etc. 23,609. 
Oet. 6. 

Millar. Crushing rollers. 23,800. Otd. 8. 

Nyrop. Apparatus fur atomising liquids. 24,078. Oct. 10. 
Paterson. Apparatus for treating liquids with chemical 
roageuts etc. 23,836. Oct. 8. 

Rosenerants, and Vickers and Litematiuiial Combustion 
Engineering Co., Ltd. Furnaces. 23,572. Oct. 6. 

I. —Complete Specifications Accepted 

14,200 (1923). Hoevan. Mixing substances. (199,739.) 
17,247 (1933). Tone. Ovens or furnaces. (200,606.) 
25,093 (1933). Lilloshall Co., Ltd., and Bisliop. Centri¬ 
fugal filters, separators, etc. (222,676.) 

15,600 (1924). Roberts. Centrifugal separator baskets. 
(218,321.) 

II. —Applications 

Crozier. Vertical retorts for ilLstillation of shale eti\ 
23,689. Oct. 7. * 

Hireng. Agglomerate fuel. 24,083. Oct. 11. 

Hdreng. Distillation of fuel. 24,084. Oct. 11. 

Laing and Nielsen. Distillation of carbonaceous materials. 
24,048. Oct. 10. 

Mayer (Omstein). Manufacture of lampblack and soot. 
23,730. Oet. 7. 

Naandoozo Vennootaohap PhiUirs’ G!oellami>enfabrieken. 
Precipitating cheniical compounds on an incandescent 
body etc. 24,076. Oct. 10. (Holland, 11.10.23) 

Parker and Jones. Distillation of coal etc. 23,743. Oct. 7. 
Rosenerants, and Vickers and International Combustion 
Engineering, Ltd. Drying coal etc. 23,724. Oct. 7. 

Trent, l^cess for produemg metallurgical coke. 23,578. 
Oct. 6. (U.8., 6.10.23.) 

(las Light and Coke Co. and Eve. Gas siTubbera and 
washers. 23,717. Oct. 7. 

II.—Complete Speclflcstlon* Accepted 

17,143 (1023). Wade (Philips’ Gioeilampenfabrieken). 
Electrodes for electric discharge tubes. (222.661.) 

)7,681 (1023). Bone and I'inch. Set VII. 


Lemon Oil 
Lemongrass Oil .. 
Orange OU, Sweet 
Otto of Rosa Oil— 
Bulgarian 
Anatolian 
Palma Rosa Oil .. 
Peppermint OUi— 
English 

Wayne County 
Japanese 


Petitgrain Oil 
Sandal Wood Oil— 
Mysore .. 
Australian 
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21,032 (1923). Christenson. See VIl. 

24,848 (1923). Kohlenveredlung 0«s. Distillation of car¬ 
bonaceous substances. (30Q,1Q1.) 

27,791 (1923). Soc. Ricord, AUenet et Cie. Fuels com- 
prif ing alcohol and liquid hydrocarbon. (206,616.) 

28,928 (1923). Evans (Oes. fOr Masohinclle Druckent- 
wasserung). Agglomeration of cool, coke, oro, etc. (222,702.) 

7483 (1924). Bainage. Low-temperature distillation. 
(214,222.) 

III. —Application 

James (Lignojen Maschinen und Apparatebau Ges.). 
Tar separators. 23,738. Oct. 7. 

IV. —CompMt SpecMIcatlont Accoptod 

17,389 (1923). Soc. of Chemical Industry in Basle. Manu¬ 
facture of sulphurised dyestuffs and inteiinediate products. 
(201,640.) 

20,926 (1923). Soc. of Chemical Industry in Basle, Beber, 
and Froelilioh. Manufacture of sulphurised dyestuffs and 
intermediate products. (222,624.) 

V. —Applications 

British Colanose, Ltd. and Ellis. Treatment of cellulose 
derivatives. 23,816. Oct. 8. 

Ehronthal and Scholz. Production of cotlonised fibres. 
28,721. Oct. 7. 

V. —Complete SpecIHcatlon Accepted 

16,963 (1923). Lilienfeld. Cellulose solutions. (217,166.) 

VI. —Applications 

Huebner. Finishing and ornamentation of textile materials. 
23,983. Oct. 10. 

Hunt, Parker, and Moscrop, Ltd. Dyeing machines. 
2.3,990. Oct. 10. 

Lord. Apparatus for treating hanks of yam with liquids. 
23,781. Oct. 8. 

VI. —Complete Specifications Accepted 

9192 (1923). Standartl Silk Dyeing Co. Washable dye 
silk piece goods, and processes of dyeing same. (307,776.) 

9196 (1923). Harrington. Waterproofing fabric articles. 
(222,292.) 

17,228 (1923). Scholz. Dyeing text ile fahrh^, paper, etc. 
(222,567.) 

23,740 (1923). Schlumpf. Dyeing apparatus. (217,876.) 
17,710 (1924). Standard Silk Dyeing Co. Washable dyed 
silk piece goods, and a process of dyeing same. (219,697.) 

18,339 (1924). Standard Silk Dyeing Co. Dyeing silk 
black. (219,99.6.) 

VII. —Applications , 

Cederberg. Cataljdic combustion of ommonin-oxygen 
mixtiuTS. 23,708. Oct. 7. (Oer., 4.12.23.) 

Noamlooze Vonnootschap Philips' tiloeilanqrenfabrieken. 
Manufacture of hafnium and zirconium comimunds. 24,123. 
Oct. 11. (Ilolland, 15.11.23.) 

VII. —Complete Specifications Accepted 

17,681 (1923). Bone and Fiiuh. Recovering anunonia 
from gases or vapours. (222,687.) 

21,022 (1923). Christenson. Producing ammonium 
chloride from gasos. (211,096.) 

21,099 (1923). Noll. Manufacturing durable compounds 
containing active oxygen. (202,98.6.) 

24,911 (1923). Angel. Making inu« table salt in con- 
jimction with electrolysis of salt solutions. (205,103). 

30,874 (1933). Kwan. Manufacture of alkali metal amides. 
(222,718.) 

VIII. —Applications 

Brookes. Saggers for firing pottery, 23,87.6. Oct. 9. 
Reynolds. Glazing of tiles etc. 24,151. Oct, 11. 

IX. —Applications 

IBoorne and Budde. Building material etc. 24,134. Oct. 11. 
Evers. Cement kilns. 23,956. Oct. 9. 


X.—Applications 

Brown. Extraction of inelals from their ores. 23,606. 
Oct. 6. 

Coley and Hornsey. Production of iron from iron ores. 
^4,000. Oct. 10. 

Gerdts, Alloying metals. 23,707. Oct. 7. 

Trent. 23,678. See It. 

X. —Complete Spectflcatlons Accepted 

11,769 (1923). Marks (Eureka Metallurgical Co.), Con¬ 
centrating oxidised ores by flotation. (222,.630.) 

17,163 (1923). Jonas and Hunt. Annealing - furnaces. 

( 222 , 666 .) 

17,417 (1923). Speck and Kennedy. Furnaces for annealing 
and tempering. (222,675.) 

28,928 (1923). Evans (Oes. fur Maschinello Druckent- 
wassorung). See II. 

30,367 (1923). Heddernheimcr Kupferwerk. Alloj’s 
suitable for pressed or cast Ircarings, (207,826.) 

3670 (1924). Stehli. Api>aratu8 for sintering and otherwise 
treating ores. (222,748.) 

6929 and 6986 (1924). Allmamia Iiigoniorsbyran H. G. 
Torulf. Sintering fine and pulverous ores. (220,924, 220,923.)i 

XI. —Application 

Kalling. Electric resistance fumatto. 23,593. Oct. 6. 

XI.—Compute Specifications Accepted 

24,911 (1923). Angel. See VII. 

28,872 (1923). Monnot. Alkaline storage batteries. 
(222,701.) 

2389 (1924). Tribelhorn. Fllling-pnste for secondary ele¬ 
ments. (210,777.) 

10,450. (1924). Bidoni, and Soc. Talco c Graflti val Chisone. 
Manufacture of electrodes from natviral graphites. (222,785.) 

XIII. —Application 

Mayor (Omstein). 23,739, See II. 

XII Is—Complete Specification Accepted 

17,278 (1923). Lloyd, Clapp, and Campbell. Manufacture 
of white lead. (203,301.) 

XIV. —Applications 

Bezencenet. Impivgnation of material with rubber etc. 
24,088. Oct. 11. 

Etty and Wilby. 23,863. See XV. 

XV. —Applications 

- Etty and Wilby. Production of cluome leather, 23,862. 
Oct. 8. 

Etty and Wilby. ‘Manufactiuo of rubberised bides eto. 
23,863. Oct. 3. 

Kaye, Lloyd, and Pickard. Production of hide and chrome 
leather power for tannin analysis. 23,968. Oct. 9. 

XVIII.—Complete SpecIHcatlon Accepted 

16,740 (1923). Norhury, Dcsborough, Thaysen, and 
Galloway. Treating vegetable matter by fermentation to 
obtain alcohol, acetone, etc. (222,549.) 

XIX. —Applications 

Carjimael (Bayer und Co.). Exterminating vermin. 24,065. 
Oct. 10. 

Harold. Preparation etc. of stcrilising-agonts, germicides, 
etc. 23,748. Oct. 7. 

XX. —Applications 

Knoll und Co. Preparation of dihydroeodeinone from 
Uiebaine. 23,83,6. Oct. 8. (Gcr., 7.12.23.) 

Welter. Manufacture of fatty acids. 24,052. Oct. 10. 
(Gcr., 23.10.23.) 

XX.—Complete Specification Accepted 

16,740 (1923). Norbury, Dosboroxigh, Thaysen, and 
Galloway. See XVIII. 

XXL—Application 

Proszynsld. Photographic film. 23,683. Oct. 7. 

XXL—Complete Specification Accepted 

9416 (1923). Martinez. Direct. colour idiotography. 
(222,523.) 
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general NbTES 

OltIcUl Trade Intelitgcnce 

Tb© Deoartment of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London,; 
o.W,.l) has receiv^ the following enquiries for 
British ^oods. British firms may obtain further 
information hy applying to the Department, and 
quoting the s^ino reference number -.—-Argentina : 
Iron and steel, cement (429); Canada: Chemicals 
(403); Rubber goods (404); Stainless steel sheets, 
talo (The Canadian Government Trade Commis¬ 
sioner’s Oilice, Portland House, 73, Basinghall 
Street, London, E,C. 2); Chile : Tinplate, silk (430); 
^9yp^ • Iron, brass (416); France : Chemical pro¬ 
ducts (411); Latvia: Copper (A.X./1371); New 
Zealand : Stool (406); Norway : Chemicals, oils 
(413); South Africa : Steel (A/1376) ;■ Aluminium 
paint (B.X./1287); (Spain ; Drugs, 


of 21-1 per cent, nifnigenj with ho charge if over 
21:1 per cent., but with a rebate of Is. 6d. for every 
Ctecrea^of 0-10 per cent, of nitrogen. An allowanee 
pt »8. 6d. per ton will be madeif the content of free 
Mid^ excels 0-026 per cent., and an aUowance of 
Vs. tkt. tro also be madoy should any delivery of 
neutral sulphate not be in fine friable condition free 
tom lum|». Ordinary sulphate of ammonia will 
bo sold On the basis of 20-7 per cent, nitrogen, with 
no ohaige Hover 20-7 per Cent., but with an Slowanoe 
of Is. 6d. for every decrease of OdO per cent, of 
nitrown. These qualitative deductions apply only 
to deliveries of two owts; and over. ’ 

Tlw ComeU Iron Co., IM., is considering develop¬ 
ments which include the duplication of the new 
jtoerican Fell coke works, the remodelling of the 
iemple^wn coke w-orks, and the erection of a large 

hv.nmnimf.-nlovif mi* ^_^ ® 


*k - I iaVa\ ' ' ‘ by-produot plant near Newcastle. Th6 reconstruction 

chemicals (414) ; ; Leather (416); f/nifed of we steel works will be complete in January and 


Statee : Leather (420); leather (425); Venezuela i 
Hardware (434); Yugoslavia: Tinplate (412); X- 
Ray apparatus (B.X./1276). 


T.ux tituiuebrY) ana 
the .Company will then employ roughly 6000 more 
men than in 1913. . 


A new artificial-silk factory is to be built for 
Noiei on Plant and ProiucU Courtaulds, Ltd., at Bushbufy, Wolverhampton. 

Bells United Asbestos Co., Ltd., has issued a pam- ■ stated that the cost will be £1,500,000. 
phlet (reprinted tom the Indiarubber Joumaf) -Oreraeaa Trade 

(SSmr tToS® aStos! ai?rS vuhzM 

commencement of the modCm interest in asbestos Se ww?^*5 

declared valu^ of M per cent., and an increase in 
quantities shipped representing in the ; aggregate, 
10-7 per cent. r.© e . 


the Glasgow and Italo-English Companies and the 
Mbestos interests of Messrs. Furso Bros. Further 
important developments took place in 1909, when 
the business of Bell’s Asbestos Co., Ltd., and of the 
United Asbestos Co., Ltd., were amalgamated under 
themame of “ Bell’s Umted„(A8be8to8 Co:, Ltd., and 
the manufacturing operatiA of Bell’s Company in 
Southwark Street and East, Greenwich were trans¬ 
ferred to the United CompaSy’s factory at Harefield, 
which was remodelled extended to meet the new 
requirements. A ge^fcl survey. of the progress 
which the industry hilFmado during the past fifty 
years is also given, together with a description of the 
multitudinous uses of asbestos, including brake and , 
clutch linings, and the British-Asbestos-Cement tile, 
a product of the Patents Act of 1907. For some 
years after asbestos was introduced to the engineering 
world (about 1871 or 1872) it was thought that where 
resistance to heat and steam was essential, asbestos 
would take the place of rubber, but experiments have 
proved that intelligent combination between the two 
articles has obtainm t '— 


The British Sv 
announces that 
£14 08. per ton, 
per ton, for nent 
free from lun 
4-ton lots. 
will be av 
23s. per 
cent. 1 
descrih 
than4)l 


it results. 

Ammonia Federation, Ltd. 
for November delivery is 
December delivery, £14 8s. 
lality in fine friable condition, 
!s 21-i per cent, nitrogen, in 
6d'/quantities of ordinary quality- 
p in' some districts, and will bo sold at 
than the above prices, basis 20-7 per 
Neutral sulphate of ammonia as 
guaranteed not to contain more 


ily.. fp)e ^oidf will be sold on yje basis, ^ ticiuwy.*^- ; 


PUBLICATIONS RECEIVED 

A Classified Oatalooub of Wobks Fubusbso bt Messhs. 
Longmans, Gbebn and Co. Pp. xliv-|-198. London: 
Itongniaus, Green nnd Co., 1924. 

T«b Peincipies of Applied ELEorno-CHEMisTRy, By 
A" J, .-Altmand, M.C., D.Sc. Second edition, revised 
and enlarged by the author and H. J. T. Ellingham. 
Pp. x-f727. London: B. Arnold and Co., 1924. Price 
36s.net. 

DiST^ATioN DU Bois, By G. Dupont. Encj-clopedie 
Leaute. Pp. xv+284. Paris: Gauthier-Villars & 
Cie., 1924. Price 25 fr. 

The Enlarged Callendae Steam Tables (Faiibenheit 
UmTsit. By H. L. Callendar, C.B.E., F.R.S. Pp. 
•90. L<*»“®n; E. Arnold and Co., 1924 Price 7s 6d. 
The Corrosion of Metals. By U. R. Evans, M.A. Pp, 
xii+212. London: E. Arnold and Co., 1924. Pri^ 
, ■' -Ws. ' 

M^ns. G. BELL AND SONS; LTD., announce the 
pubhoatiQU, m the autumn, of the followihg books 
Concerning nhe Nature of Things,” by Sir W. 
Bragg, and “Chats on Science,”, by Prof. E. E. 
Slossoh., Books publish^ recently by the same 
firm include new editions of “ X-rays and Crystal 
Structure,” by Sir WaH. Bragg ai^ Prof, 

Bragg, ^d Webster’s Now International Uio- 
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Official Organ of ,tlie Federal Council of Pure and Applied Chemistry 


^ which consists of Representatives'frora 

The-Chemical Society, the Society of Chemical Industry, the Association of British Chemical Manufacturers, 
the Institute of Chemistm the ^dety .of Public Analysts, the Faraday Sodety, the Institute of Brewing, 
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EDITORIAL 


R. LUDWIG MOND, the subject of Prof. 
Dixon’s recent lecture, was a remarkable 
man. He was remarkable in very many 
respects; he was an excellent chemist with a 
scientific mind, and able tobxercise a sound judgment 
when faced by a scientific problem. He was also an 
extremely determined man; when he made tip his 
inind to do a particular thiiig* for inMance to make 
a particular piece of plant work as it should, he 
did not allow difficulties—whether they took the 
form of men, of defects, of delays, or of ignorance— 
to stand in his way. He persevered with his task 
in the face of difficulties which were nearly insuper¬ 
able until it was accomplished. He had remarkable 
luck; that sort of luck which consists in getting 
up at six o’clock in the morning, in spending half-a- 
orown when other men spend half-a-sovereign, and 
in minding your owm business. We do not remember 
that he had any other sort of luck. He was as 
thorough as he was determined ; he had an iron will 
and, Until late in life, he had an iron constitution. 
And yet he had a kindly and generous nature; a 
Idve of art and all things artistic ; an appreciation of 
good pictures, good music and good Uteraturo, and 
a certain simpucity characteristic of many of the 
kindly Germans who lived fifty years ago. We never 
knew him when in his prime; we suspect that 
^during thdt period of his life he must have been 
singukriy energetic and autocratic,^ Us are most men 
whp accomplish great things. He also had the gift 
of obtai^hg and keeping the friendship of other 
men who,, very different from him in their nature’ 
and' traii^g, were invaluable in the enterprises in 
which they were associated. It is a good thing that 
his memory-should be kept alive by such a scheme 
of lectures as that instituted by the late Mrs. 


The report of the meeting of the Yorkshire Section 
of the Society, of Chemical Industry Is of unusual 
interest. An appeal was then made for more articles 
on present chemical trade problems. There may he 
a difference of opinion , about some features of the 
JounuU, for instance, the editorials, but there is no 
difference of opinion about articles on chemical trade 
problems. The Yorkshire Section wants more of 
these, Bp does the editorial department of Chemistry 
and Industry; so does the editorial department of 
the Transactions, so does, in fact, every reader of the 
Journal. It was said in old days of lockyer that ho 
sometimes forgot that ho was the editor and not the 
creator of Nature ! We beg our readers to remember 
that we ate merely editors. We hear many items of 
news, fresh developments in industry, new processes, 
and so on, always accompanied by the condition that 
no information is to be made public until further 
notice. This hampers us very greatly in our sanctum ; 
on tho other hand,, there are several thousand chem¬ 
ists engaged in Industry, whoso knowledge Ls adequate 
for the purpose, who could send us ait ides of the 
type we all desire. We are grateful for these ; they 
form suitable subjects for the meetings of our sec-,, 
tions. Wo have no cabinet full of such articles wait¬ 
ing for the day when wo can rouse ourselves from our 
lemar^ sufficiently to hand them to the .printers. 
To pht the matter baldly and blimtly, we want such 
articles. Had w'e more pf them we could avoid 
spending time on writing rather garrulous paragraphs 
oil hardty even ephemeral interest. If eTOry section 
would send us oven only one sUch article within tlie 
next two months wo should^'havb a supply which 
would keep us until our columns arc filled with 

accounts of York Minster, and a visit to the paint and 
varnish factories at Ripoh, with incidental note.s 
about Fountains Abbey and Brimham Bocks. Keep 
us supplied with reaDy nutritive matter until we can 
rdfresn our minds on the banks of the Nidd or the 
Sketl/ the Yore tptuhHbg down at Aysgarth, 
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or listen to the jackdaws disporting themselves' over 
the Wiarfo at Boston Spa. 


Wo have in the past commented on the fact that 
chemists here do not take the same interest in public 
aflairs that is taken by some other professions in 
which men engage. It is different, it seems, in 
America. The Chemists’ Coolidge and Dawes Com¬ 
mittee is hard at work there; the litorilture sent 
out by the committee appeals very strongly; we. 
have read it and much like it. It is, however, so 
complicated a situation that it is not easy for the 
oheniiste over here to make up their anal 3 d;ioal 
minds. Hero there are two sides to every question, 
and our side Is right and yours is wrong. Over 
there the problem is not so simple; we asked a 
friend from Virginia to explain to us the dilTorence 
between a Republican and a Democrat; his answer 
w'as that every self •respecting man was a Democrat; 
on the other hand, two friends of ours from New 
York spoke of the Democrats in terms too 
forcible for repetition. Here we are bu.sy with our 
own election and we could make a very shrewd 
prophecy as to the result. But as the result will be 
tnowoi before our prophecy can he published, it 
seems futile to have it set up in type. In the United 
States it scfcms that there are three candidates for 
the Presidency, and that unless the favourite comes 
out well at the top of the poll, another man who 
is not a candidate at all will obtain the post. 
President Coolidge has not sent us a hound volume 
of his recent election addresses; but for this 
omission we should gladly have picked out the salieht 
points from his abundant eloquence and given them 
amphoteric comments. We trust that the American 
chemists will make their voices and pens heard ; we 
can assure them that if they come to this country 
after the voting is all over, a warm welcome is always 
ready for them at the Chemical Industry Club. 


ime 

glass 


Prof. W. E. S. TKier has done much to improve 
the technology of glass-making. Ho has organised 
an imjwrtant school of research, has published many 
papers and has collected and disseminated informa¬ 
tion about all the improvemente and new discoveries 
in the subject of glass technology. Sheffield is the 
focus in which all this work is concentrated, and 
Prof. Turner’s paper which he read there a few days 
ago contains much valuable matter. Those of us 
who are not engaged in the manufacture of glass and 
glass vessels do not find it easy—-nor does it concern 
us—to estimate at their true value the Westlake 


machine, 
process 
are heir 
who 



the growing of flax in this country- A few years 
ago we met an old man who remembered the time 
rwen the valley of the River Lea was teghtened by 
many fields of flax. A hundred and twenty years 
ago, we think, in almost every ooiinty in England, 
and in almost every parish in those obunties flax was 
grown. We have ourselves seen flax grown,in Essex, 
principally by Scotsmen, who in Hiat county have 
been remarkably enterprising and successful. But 
the glass industry and the flax industry are not the 
only ones profiting by modem research. The Fuel 
Industry is continually reminding us of its research 
department, and holding out hopes that very shortly 
the inhabitants of Sheffield and Stoke-on-Trent will 
be able to see the sun on other days than Sunday. 
Most of the other industrie.s aro also taking due 
advantage of modern science, and of ail such sciences 
chemistry as we well know is the one which most 
quickly can be made use of by existing industries. 


tford Empire feeder, or tho Fourcault 
^ does interest us is that such devices 
ilied and described by a marl of science 
ed special attention to the subject and 
lems with the advantages of an acute 
undant knowledge. Many other indus- 
a similar manner applying soientifio 
and scientific methods for their own advan- 
flax and linen industry is one which is 
;q8'' by the announcement in the daily 
e appointmeni qtpa ooramittee to s^udy,-^ 


Some time ago the Fuel Research Board made the 
welcome announcement that it had been empowered to 
make tests at the imblic expense of plants for the 
low-temperature carbonisation of coal. The object 
of these tests is to furnish accurate technical data on 
the q^uality and quantity of yields; the throughput, 
working temperatures and general ease of working ; 
and other general information on the plant under test. 
The Board points out very wisely that no attempt is 
made to pronoimce on the commercial possibilities 
of any plant that is tested. Now we have the results 
of the first tests carried out, the particular plant 
investigated being a standard unit of the Parker 
plant-for the low-temperature carbonisation of coal at 
the works of Low Temperature Carbonisation, Ltd., 
at Barnsley. The account of tho tests, which has 
been published by the Department of Scientific and 
Industrial Research, makes interesting reading. I’he 
chief conclusions are that the throughput of 50 tons 
a day with 32 retorts accorded with that claimed ; 
that the products were satisfactory in quantity and 
quality ; and that certain defects in the plant which 
beoame evident during the trial could be remotlied 
in future designs. The coke was of suitable size, 
and of good quality, and the yields of tar, gas, am¬ 
monia and gas were high. Such conclusions are en- 
coiu'aging, especially as the yields were slightly better 
than those obtained with a similar coal on an inter¬ 
mediate scale at the Fuel Research Station. The 
commercial possibilities of the plant, however, can 
only be judged after it has been worked continuously 
over a long period and after considering all costs, 
but the Report of the Fuel Research Board provides 
a basig on which at least an opinion of the future of 
low-temperature carbonisation can be founded. 
Whether the Parker process is to prove of general 
application, whether it is to be used only lov the 
treatment of waste coal, whether its products will be 
as valuable as is claimed in some quarters, questions 
such as these have still to be answered. One can at 
least claim that there is much to be said for it from a 
scientific standpoint, but processes have to submit 
to tho operation of economic laws, and these provide 
tlm final test of survival, , 
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A DYNAMIC HYPOTHESIS OF 
CHEMICAL COMBINATION 

By PROF. GILBERT T. MORGAN. F.R.S. 

Hitherto chemists have favoTire4 a static concep- 
i.>tk)n ol eteotrons as an explanation of the facts of 
chemioal constitution and of Stereochemistry. But 
tho physical evidence regarding atomic structure 
demands a dynamic conception. The object of this 
note is to suggest a general explanation of chemical 
cOmbinaticn based on the view that valency electrons 
are in a state of orbital motion. 

: Two limiting types of chemical valency are now 
generally recognisedelectrovalency, from whicli 
polar combination results, and non-polar valency 
leading to non-ionised substances. The former type, 
which is regarded as being due to tho complete 
migratiem of an electron from one atomic system to 
another, may be exemplified by the union of sodium 
and chlorine to form the electrolyte, sodium chloride, 
wherein the valency electron of sodium Ims become 
part of the planetary system of chlorine. In a non¬ 
polar combination there is no complete migi-ation of 
an electron, the combining elements share their 
v.alency electrons, so that this mode of combination is 
appropriately symbolised by the single and multiple 
bonds or linkings which apixiar so frequently in 
organic chemistry. However, the simplest form of 
non-polar combination, the single bond, is generally 
regarded as an affair of two electrons, each element 
concerned in tho single linking sharing one electron 
with its consort. The double bond of organic 
chemistry is frequently, although not invariably, 
considers to involve the sharing of four electrons, 
two from each of the combining elements. 

The simplest example of non-polar combination is 
the hydrogen molecule in which two electrons are 
shared between the two hydrogen atoms. Another 
simple example is furnished by dry hydrogen chloride 
in Which the hydrogen electron is shared between the 
hydrogen and chlorine atoms. 

According to Bohr’s theory, the electrons of a single 
atom revolve round its nucleus in circular orbits in 
such a manner that no energy is radiated during the 
complete circuit of any single orbit; that is, each 
electron must be moving aloitg a surface which is 
effectively an eqiiipotential surface. 

In the hydrogen molecule, the simpli^t binuclear 
system, the two electrons are now under the influence 
of both nuclei, with the result that their paths will iio 
longer be circular, but in order that no energy may be 
radiated during a single revolution, each electron 
must still move along a path traced on an equii>oten- 
tial surface. In order that this condition may be 
maintained the possible orbits will all be included 
in the group of curves associated with the name of 
Cassini, the equation for these curves referred, to 
bipolar ob-ordinates being identical with the relation¬ 
ship expressing a constant potential. In the present 
case of hydrogen this is 



where V is the potential (a constant for each curve 
f the charge on each Bucje«» 


r' the distances from the nuclei of any point ort the 
curve. ; 

The Curves obtained by taking various values of Y 
are shown in Fig. 1, from which it will be seen that the ' 
family of curves is divided into two groups by-the ; 
figure of eight curve, consisting of two lobes inter¬ 
secting at O midway between the nuclei A and B. 
This bilobed curve, the well-knomr Icmniscate of 
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Bernouilli, is a limiting curve which divides the 
family of Cassini curves into outer and inner scries. 
The outer Cassini curves are continuous and encircle 
both nuclei. At first hour-glass in shape with a 
median constriction which gradually disappears as 
tho value of the potential (V) diminishes, they 
approximate in the limit to elliptic and finally to 
circular orbits. 

In non-polar combination, the path of a valency 
electron is an outer Cassini curve which includes both 
nuclei within its orbit. "WTien two electrons are 
involved, as in the single bond or linking, they will 
move along two similar outer Cassini curves in planes 
inclined to one another in a manner approximating 
to the orbital iilanes of the two electrons in tho 
helium atom. 

This dynamic dew of the single linking correlates 
the stability of saturated compounds with a simi¬ 
larity Ixftween their molecular structure and the 
atomic structure of the inert gas, helium. In meth¬ 
ane, for instance, there is a fourfold helium arrange¬ 
ment of shared electrons. Round each hydrogen 
luicleiis are revolving two electrons in outer Cassinian 
orbits simulating the bi'hav'iour of the stable arrange¬ 
ment obtaining within the helium atom. These four 
pairs of electrons will include the central carbon 
nucleus in their orbits, and the repulsion of the four 
positively charged hydrogen nuclei will result in a 
symmetrical tetrahedral arraiigotncnt which vvill 
persist in spite of the dynamic nature of the linkings. 

Within tho lobes of tho lemniacato arc the imier 
Cassini curves for higher values of the potential and 
each of these curves consists of two s^arated Cas-, 
sinian ovals, one round each nucleus. This group of 
curves represents the. condition of a valency electron 
in electrovalency ; it is moving in an inner Cassinian 
oval round one of the nuclei. It may be remark^ 
in passing that since any other electrons present in 
the two atomic systems are also under the joint 
influence of the two nuclei, theii' orbits will also be^ 
^tprted from , them original circular forms into 








di^iaian ovals. Aad sinSsd tWs jwrturbation aflecte 
all the electrons iii tlie bitmclear system,: it will be 
inijpossible after chemical combination has occurred > 
to identify the dectron which has either passed from 
one atom to the other, or which is being shared 
between them. This fundamental alteration in the 
orbits of aU the electrons of the binuclear system 
finds a parallel in the profound and abrupt changto 
In physical and chemical properties which arise as a, 
result of chemicar combination. It also affords an 
explanation of the nascent state, of the ^uivalence - 
,0f the four hydrogen atoms in the ammonium radical ^ 
[NHj], and of the equivalence of 0 :!^gen and fldorine 
in Marignao’s classical series, KjiTiFe], K 2 [ChOFji 
and KjfWOjFJ. > y 

For simplicity this discussion is based on tb® 
example of two nuclei with equal charges, but the. 
case of nuclei with different charges, although diveto- 
ing.from the symmetry of the Cassini. curveSi atfll: 
preserves the fundamental principle of the moveihent 
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of electrons along equipoteiitial surfaces as given by 
the equation ■ ' 

Ne , N'e _ .i,. ......‘.....(2), 


N® + 

r 


where Ne and N'e are the dissimilar charges on the 
two nuclei, the other terms having the same signifi¬ 
cance as in equation (1). 

Fig. 2 represents the non-ionised molecule of 
hydrogen chloride; the two electrons implicate in ^ 
nOn-polar linking rotate round both nuclei in Gassinian. 
curves outside the modified lemniscate or figure of 
eight curve. When the hydrogen chloride is ionised 
by moisture the condition of the hydrogen electron 
is also shown in Fig. 2. If B is the chlorine nucleus, 
the hydrogen electron now revolves round this focus 
in an orbit which is an inner Gassinian ovaj comparable 
with those drawn within the larger lobe of the figure 
of eight {Fig. 2). 

The foregoing figure also indicates irt a, similar 
nranner the condition of the valericy electron of , 
Agrium in sodium chloride. This.eleCtrpn is tovolving 
S^ n inner Gassinian oVal round the chlorine nucleus. 
Hpn more- complicated examples where there ®re 
Hme' toan two nuclei, peiturbatiohs in. the elerttonio, 
ffiTOtsgjwfl^rise owing; to the mutual interaoticms of, 
in many instances Ihis compli- 
considerably by a s^- 
these nuclei, as alr^y 


The double linking of organic-ehemistry corres¬ 
ponds with I<angmuir’s assumption of twp cq-valen- 
eies involving a sharing t>f font electrons between the 
two. iasspciated atowev On the dyns^c hypothessis 
now sdvochtied th& would^result hi tb® fov toared 
electrons rotating round bpth'nuolei intoutepCaswni 
curves in,four p&nes inclined appTOximateliy to e®oh 

other it angles of 46® mutual 

eleotront wouldj howe^r, hinder this axtongement, 
and the' alternative hypothesM" of “ mixed: rioublo ■ 
bonds ’’ advanced by Liowiy (Qhem. Soc,. Trans., 
1923, 123* '82S) is, in certain iKstances, the-more 
probable. In tetnis of the present hypothesis this 
alternative means that two of thefbur efootrdhs rotate 
round oply one of the nuclei in inner Oassihian ovals, 
whereas the other two maintairi thenOh-poloT '-iuho- 
tion. by moving" round both nuclei in outer GasSini 
curves in planes inclined to'dne ' anoftfier, as in the, 
case of a single oo-valency. ; This alternative agrees 
not ohly With Lowry’s hypothesis of “ mixed double 
bonds/’ but is also in accord with the conception of 
“ bound kms ” put forward independently by Pfeiffer 
in discussing the constitution of betaines {Ber., 
1922; 55, 1762), and by Main Smith and myself in 
reference to the nature of the lakes Of mordant dyes 
(Chem. Soc. Trans., 1921,119, 705 ; 1922,121,1957). 

The triple linking offers similar difficulties. If 
three co-valencies are present, involving six siiared 
electrons, these similarly charged particles w ould be 
moving round both nuclei along six outer Gassinian 
curves 4ri planes inclined approximately at 30° to 
each other, The forces of repulsion thus called into 
play would militate considerably against the per¬ 
manence of this arrangement. A more stable alter¬ 
native would arise if only one pair of electrons were 
shared while one atom took over two electrons from 
the other. In this case the two shared electrons 
would move in outer Cassini curves round both 
nuclei and the two surrendered electrons would 
describe inner Gassinian ovals round the nucleus of 
the receptive atom. Such an arrangement may 
obtain in the acetylene molecule, and would lead to 
; an interlacing of the electrons in the 4wo carbon 
atoms which might account for the singular pro¬ 
perty poseessod by, the monosubstituted acetylenes, 

. EC • CH, of yielding metallic derivatives. 

As an inorganic example, the case of anhydrous 
chromio chforide may be cited. Insoluble and non- 
ionised in Water, it represents a system with three 
noh-polar linkings in which the shared electrons move 
in outer Cassini curves roniid the chromium nucleus 
and the chlorine nuclei. The addition of five mole- 
culat proportions of liquid ammonia first enables 
two of the three shaim ohromiuitt elcotrons to be 
acquired by two ehkmne ptenetory systems; two 
hoh-polat valencies become qlecttoVOlencies . with 
two electrons derived from the Ohrotolani rotatmg_ in 
inner Gassinian ovals round the iinolei Of two chlorine 
ions. l!he third ehlOrine atom is still retained in a 
noff-pohui bMjd until mwe ammonia frees it front 
this resritont, and the third ValenoW olectron from 
chromium then also deSeSribes an dttteer Gassinian 
: »■ oval todnii the nuolhus dE the toijcd chlorine .ion., 
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"ARhou^h in fot^oingr c6-d;rdmat^ chroma 
ammine ions theroare 21 4nd 24 associating nucl«i 
respectively, these are aaang^ in iegular order 
ro'Jito the ^tral chrorniUiir The chromium 

!|>ucleus‘ is impheat^ oetah^iijy in Cassinian . 
electronic systems \rith, six 'peripheral atoms con- 
smting either cd live hitrogena"and one ehloiine or of 
six nitrogens. 1 / These nitrogens ate each implicated: 
tettahedrally in four .Oassinian electronio Systems, 
with foijr peripheral atoms consisting of three hydro¬ 
gens and one chromium. ^ ^ 

these, assumed molecular . aJTangemcnto 
are haaedToti' a conception of moving electrons, they 
have; sufdment permanence to apeount for the facts 
of structural; and stcrio isomcriii^. '■ T^ persistence 
of tliese structures will result from :—^ - 

il) The li^dity of rapid motion due to the swiftly 
reyohnng electrons in the ipterlooked multi- 
nuclear systems. ; i , : 

(2) The symmetrical distribution of the positively 
charged nuclei 'arising, from their mutual 
repuwion. : 

In this way one airivea at the tetrahedral and 
octahedral structures which have so far been chiefly 
studied ih stereochemistry. At the same time the 
dynamic conception allows to these systems the pos¬ 
sibility of re-arrangement which is also demanded 
by the exjierimental evidence regarding racemisation, 
epimeric change and the Walden inversion. Under 
the'stress of ;^ysical or chemical agents the spatial 
relationships of atoms in chemical compounds 
become modified owing to new perturbations in the 
1 orbital motions of the implicated electrons. 

' These electronic re-arrangements occur not only 
[in rion-polar compounds where combination is of the 
[co-valency type, but also in the passage from the 
'non-polar to the polar or electrolytic condition. In 
; accordance with the dynamic hypothesis now put 
forward this chemical change is associated with 
: the passage of valency electrons from outer to inner 
Cassinian orbits. 

The fatty acids of the acetic series furnish a notable 
example. 

, [“C] - 

In the pseudo-acid condition (the non-polar com¬ 
pound) the electron of hydroxylio hydrogen is 
moving in an outer Cassinian curve round both 
hydrogen and oxygen nuclei. In the true acid, the 
hydrogen electron has crossed the limiting zone of 
the modified lemniscate (Fig. 2), and is now moving 
in an inner Cassinian round an-oxygen nucleus only. 

Another case which illustrates the, close, proximity 
of electronio orbits to the critical lemniscate zone is 
?se^ in the behaviour of -roseOcpbaltammine. In 
the Chloride, three electrons from cobalt are moving 
in; inner Cassinian curves round three chlorine 
iOne respectively. Treatment with alkali produces 
ari unstable triacidio base, in which these thr^ 
{6NH,Co,H,0]Cl» - [5 NHsCo,H,0 ](GH)9- 
stable roseo salt unstable tri-noidic base 
^ [6 NHA!o.OH)(0 ^ 


eleotrohs still revolve exclusively round hydroxyfie. 
oxygen, but this compound changes spontanetpifil^ 
into the hydroxopentamminocobaltio dibydros^je, 
in which only two of the three electrons persist ill 
the inner Cassinian orbits while the third now rovolVeC' 
in on. outer Cassinian orbit involving both cob«<lt 
and oxygon, this electron havmg jiassed from one 
aide of the-critical lemniscate zone to the other, an 
alteration brought about by changes in the dielectric 
Character of the medium in which the reactive com-, 
pound is placed. This medium may act catalytically, 
or, as is more usually the case iri ionic changes, it 
may combine chemically with the dissociating 
cowQund. - 

Many other relevant instances might be adduced 
but sufficient examples have been given to show how . 
the conception of aynainic elections in multinuclear 
systems may be used in explaining the facts of polar 
and non-polar combination, ionisation, tautomeric 
change and the characteristic properties of the 
principal types of inorganic and organic isomerism. 

To those interested in the conoeprion of dynamic 
electrons the following mathematical references may 
be us^ul• 

J. H. Jeans, Ekctricity and Magnetism, p. 48. 
G. H. Darwin, Scientific Pavers, Vol. IV, p. 12. 
Pauli, Ann. Pkysik., 1^23, IV, 68, 177. Nordheim, 
Z. Physik., 1923, 19, 09. Niessen, Arch. NSerland., 
1923, 7, 12. . 

University of Birmingham 
Edgbas'ton 


METALLURGICAL AND MINING NOTES FROM 
CANADA 

A very rioh'strike of silver-lead ore has been made 
on Galena Hill, Keno City, Yukon Territory. The 
samples assay 700 oz. silver to the-t. and 70 per cent, 
of lead. 

The total output of salt, in 1923, amounted to 
200,986 t., valued at $1,713,516. 

The production of arsenic, calculated as AsjO^ 
in 1923, was 3667'1 t., valued at $883,771. 

The gold produced during the past year was*. 
1,243,341, fine bz., valued at $25,702,139. ‘ 

A shipment of 1000 t. of arsenical concentrates,' 
fiom the gold-dumps of Nova So.otia, has been made 
to England. 

The production of crude petroleum in Canada , 
iri 1923 was 170,169 barrels, valued at $522,018,^ 
as compared with 179,068 barrels, valued at 
1611,176, in the previous-year, a decline of approxi- , 
mately 9000 barrels. 

During the year ending June 20,1924, the Lauren- 
tide Co. Ltd. made a net profit of $2,084,624, equal 
to 7-2 ^r Cent, on the capital stock (6-2 per cent, 
in 1023); the working capital is $6,892,142. The 
airiount allowed for depreciation for the iiast year 
was double that of the previous year. 

A vein of rich silver ore, six feet in width, has been 
diwsjrfeted neat Fort Williapii (tatarip^ 
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OUR EMBASSY TO AMSTERDAM 

By ONLOOKER 

Our ])utch coUeai^eg have done well to keep green 
the^ memory of Oieir distinguished countryman, 
van’t Hoff, by openly celebrating the Jubilee of the 
conception upon which the modern doctrine of 
stereoisomerism is based, published independently by 
Le Bel in France and van’t Hoff in Amsterdam , in the 
latter part of 1874. Van’t Hoff, it may be remem. 
bered, was brought up on a strange diet of Burton’s 
Awlomi/ of Melancholy, Byron, Burns and Buckle; 
yet his contribution was so made and so simple that 
it almost forthwith gave solidity to cliemists’ specu- 
lations' as to the character of optically active com¬ 
pounds in xmrticular, and it has prevailed up to the 
present .day, a vast amount of solid work being 
traceable to the influence it has had. At the public 
meeting, held on Saturday last, October 25, in the 
Aula of the Amsterdam University, the foreign 
visitors were first welcomed by a representative of 
the Netherlands Chemical Society ; addresses were 
then delivered by Profs. Cohen and Walden. Prof. 
Cohen's sjieech was an eloquent appreciation of the 
two men, the section devoted to Ije Bel being par¬ 
ticularly liappy in its allusions. The address is to Ik) 
repiwluced in Chemisch Weekblad. Beginning with a 
Shakespearian quotation :— 

“ And, as imagination bodies forth 
The forms of things unlinown, the (chemist’s) pen 
Turns them to shape and gives to airy nothing 
A local habitation and a name ”— 
he asked his audience to imagine themselves in Picca¬ 
dilly, London, on November 30, 1893, at the Royal 
Society, when Lord Kelvin prescntctl the Davy 
medals, jointly awarded to J. A. Le Bel and J. H. 
van'tHoff. 

Prof. Walden appears to have prepared a complete 
account of the development of Stereochemistry up 
to the present day, but could only summarise his 
conclusions. The address naturally suffered in con¬ 
sequence, and was less suited than Prof. Cohen’s to a 
general audience, though it will doubtless be found to 
be invaluable when published. 

A reception preceded the meeting, and tea followed 
it. Unfortunately, Le Bel could not be present. 
The French Chemical Society was represented by 
Mons. Deh'pine, our Chemical Society by Profs. 
Armstrong and Lowry, whilst Mr. Woolcock Box’d 
and Cox’d the parts of President of the Society of 
Chemical Industry and that of representative of the 
A.B.t^M. An American wandering in Europe had 
been captured to appear on behalf of the American 
Chemical Society. Prof. Walden was the delegate 
of the German Chemls^Society, and also appeared 
; it may be mentioned 
Rostock ; he was formerly 


for the Russian S' 
that he is now P: 
in Riga . 



ret was given at the H6tel 
fof about 35, including the 
fi Prof. Cohen was in the 
ihat his was the active organising 
the celebration. The menu included 
|)riate lubricants);—Consomm^ Rumford, 

• Fi^er, Piioe de ,j|}ceuf Liebig, Poulet_ en _ 


Casserole Pasteur, Bombe Berthelot, To enlighten 
the Saitttsburysf^e may'sa.y that Ohannon’s 

White Star was served both with the Hots D’fEuvre 
and the Poulet—-not tvith the Bombe. The courses 
were seven, but the speeches—heavier than the 
couises—twice that number, taken at intervals 
throughout the meal. All were good and full of 
point. The astounding proficiency of the Dutch ns 
linguists was very noticeable, ee])eoially in the 
Chairman, to whom English, 'Dutch, French and 
German seem to be l^ut one language. He is an 
inveterate Byronist. 

The celebration undoubte<lly .was very successsful. 
A friendly party of men, understanding one another, 
united to give pious effect to the feeling of gratitude 
which all who can appreciate the great gift our 
science has received from the two men in whose 
honour we were assembled. 

Mr. Woolcock, it may bo said, played the part of 
Pooh Bah to perfection. In his presidential capacity 
he was the Lord High Chancellor, advising that due 
economy must be observed. As (private) Secretary 
to the Alphabet he was always prepared “to do it 
well.’’ Fate, however, was too much for him. As it 
is believed on the Continent that all Englishmen not 
in the War were stricken with knighthood, a higher 
honour was accorded to him, and even his hotel bill 
was made out to Professor Woolcock : the terms of 
the bill were in no way in accordance with the title ; 
but there it is and must remain upon him in future. 
He deserves it, if only because of the able way in 
which, during dinner, he preached the doctrine of the 
inseparable state of chemical science and industry. 
There is no doubt that our Engli.sh full recognition i 
of the significance of the occasion was appreciated. 
On the other hand, it is clear that such exenanges of 
courtesy are of great value. These meetings, how¬ 
ever, ever serve to remind us only too forcibly of our 
linguistic deficiencies. 

Several of the party were privileged to attend 
the monthly meeting of the Dutch Academy on the 
Saturday morning. The Academy is limited to fifty 
members. A shnple lunch is provided at 12-1, 
after wliich the formal meeting is held. 


INDUSTRIAL FILTRATION 

In the recent article on Industrial Filtration the 
speed of the Vickcen Separator made by the British 
Separators, Ltd., was given as 60 r.p.m. This number 
refers to the type of machine of which the actual 
speed is 7000 r.p.m. At this speed it is capable of 
purifying200 gaU. per hour of tramsformer oil at 50° C; 
the output given in the article relates to a test in 
which the oil flow was adjusted to the figure stated. 
For further information on these interesting machines, 
reference should be made to the catalogue (B.IO) 
describing in detail the Vickcen Separators made by 
British Separators, Ltd. It should also be men¬ 
tioned that the Gee Centrifugal is handled by the 
Centrifugal Separators, Ltd., not by British 
SepMat^i^ Ltd. , V 
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THE TRAINING OF CHEMISTS IN 
BACTERIOLOGY. II 

By Dr. DAVID ELLIS 

In a previous article* it was shown that the chemist 
who is desirous of using the microscojie as a supple¬ 
mentary aid to his general work must approach the 
problem with a certain amount of care, jUt him not 
imagine that all he has to do is to procure a micro¬ 
scope ; and that the only thing he has to learn to do 
is to be able to make a focussing adjustment with 
the lens of the microscope. The lesson must bo 
learnt that sensation is, not perception. A better 
illustration for my purpose could not be adduced 
than the well-known fact that the dog staring at the 
portrait of his master in oils TOrceives nothing more 
than a mixture of various coloured smells which are 
not good to eat. The brute mind cannot asoend to 
the perception of his master’s likeness in oils, although 
it cannot be doubted that his seiises are equal, if not 
superior, to those of the human. This is, of course, 
an extreme case, but in a smaller degree, the same 
difference is manifest between the trained and the 
untrained microscopist. Any teacher Whoso business 
[it is to train others in the use of the microscope wilt 
endorse the statement that there is an extraordinary 
difference in the perceptive powers of different people 
when they ‘ keek ’ througu the microscope. The 
difference, of course, is a difference in the percf.ptive 
powers, and a well-developfed power of observation 
[is the result of the training which has been undergone 
iby a naturally keen mind. This power cannot bo 
brought into bt>ing by the mere act of buying a 
[microscope and learning how to focus, no more than 
}a joiner is made by buying a saw. 

If we then accept the fact that a trainitig in the 
power of observation is necessary, we must next 
enquire whether it is worth while for a chemist who 
has so many other things to train for. This is a 
question w^hich the chemist himself must decide after 
a consideration of the kind of work which he will bo 
called upon later to perform. But it must surely be a 
poor kind of chemist that can complete his life’s work 
without feeling the'necessity of examining the pro¬ 
ducts of his reactions with other than the macroscopic 
methods. It seems to the writer that the research 
chemist must be prepared at any moment to supple¬ 
ment the ordinary methods of examining results, 
by the infinitely more delicate methods which are 
at his disposal when he has a microscope at hand, and 
knows how to work it. For example, sometimes in 
the Journal of the Chemical Society a substance is 
vaguely described as being in the form of prisms 
under the microscope. All prisms are not alike, they 
differ in length, breadth and thickness, some are 
complete, others are so incomplete that their form has 
to be built up bjr the examination of many fragments. 
A more familiar instance is the identification of sugars 
by osazones and for this identification the microscoiio 
is necessary. In certain kinds of work the microscope 
is indispensable as, for example, when the identifi¬ 
cation of certain alkaloids is accomplished by the 
microscopical examination of their salts. Many 

.^6 Ind, ffvmo 6, 1924 


other examples might l>e adduced showing how com¬ 
paratively simple work with the microscope can make 
a large difference to the accuracy of the final result. 
It is, however, when we come to the adulteration 
of foodstuffs, and particularly when we deal with 
the examination of bacteria, yeasts ami moulds, that 
a comparatively long training is neoessarv before the 
student can bo regarded as an adept at the work. 
The work in these branches is essentially more an 
application of biology, rather than of chemistry ;' 
but in spite of this fact the work of identification 
can be carried on for the most part without special 
knowledge of biology. 

The course in microscopy that is suggested for 
chemists is one that begins by making drawings of 
gross objects which are observed under the low 
powers of the microscope. The inevitable sting of a 
bee that is used by most beginners of microscopy, 
may be employed to train the ’prentice eye; but 
better would be a section of a plant stem, or a large 
diatom or any one of the hundreds of objects that 
may bo bought, mounted on slides, in which a thin 
slice of an object that is about a millimetre in width, 
and which is thin enough to be transpanmt, is em¬ 
bedded in a transparent material. The novice rnay 
not know what the object is, but for the present 
purjmse this is immaterial. So long as he is able to 
show by means of a drawing that he apprehends the 
true structure of that which ho is drawing, it does not 
matter much whether the drawing be good or indiffer¬ 
ent. 

When this stage has bt'en .satisfactorily passed, 
the student may now tackle something more difficult. 
A good example of’the second stage is supplied by the 
pollen CTains of flowers. A better one, and one in 
which the material is more accessible, is the examina¬ 
tion of the membranous cuticles of leaves. A thin 
transparent sheet, about a millimetrt^ across can 
easily be torn from the upper layers of a leaf and 
examined mounted in water. Tliis exercise has its 
utilitarian aspect for, in the examination of vegetable 
powders, the microscopical appearance of the leaf- 
epidermis is a great help in the wmrk of identification. 
At this stage exercises should bo undertaken in the 
preparation of hard substances tike seeds, barks, and 
roots for examination under the microscope. When 
fragments are taken from different parts of an organic 
structure and rendered transparent by appropriate 
means, and when these are examined with minute care, 
the best of all exercises is supplied to the mind, which 
is thus enabled to build up satisfactory perceptions 
from the sensory data. A supply of vegetable pow¬ 
ders can bo obtained from any pharmacist. These 
may be examined in detail and drawings made from 
the fragments under obscrxmtion. It does not matter 
that the chemist cannot build up Uie -whole organic 
structure from the fragments ; he gains experience in 
the sharpness of ■vision that results as much from the 
co-ordination of his perceptions as from his optic 
sensations. 

A fresh lino of work of a similar character might 
then be taken by an investigation of tho points which 
distinguish the different starches; or the crystals 
which form when beef-fat or lard is treated with other 
ipay be made the basis of a useful exercise. These 
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are only suggestions of possible, examples in which a 
combination is offered of educative, afad at the same 
time useful, exercises, all of them trending towards a 
point when sufficient advance will have befen made ; 
to enable the student to profit by the stQdy 
of micro-organisms. At first only comparatively 
large organisms like yeast or some of the larger 
moulds should be put under observation; after 


which'we have witnessed pf fiecent years, we owe far ’ 
more to Faraday’s scientific ivorfe than aU.the num.- 
berless inventora:whO;,,li<tv» followed up hjs. various 
discoveries ^d turned them'tb pfaetjicefuse,” Those 
words wrere spoken in thbt very room peady thir^ 
years ago by the greatest technologist of the. time.; 
Those words; wjere in no sense a conventional t^ihut(B^ 
paid to pure sci^ce from a successful indu^rialist; 


which, exercises should be given to show the .Structure on, the contrary, they embodied the working erbed of 
of the bacteria. This should be the culminating a man who knew from ejcperience how pwigress in 
point, and before the study of bacteria is reached a industry could alone be achieved. The life of Dr.; 
number of organisms taken from the animal as well Ludwig Mond was modelled on this belief, bis Indus- 
as from the plant world should be examined. For tries were founded a^ bnilt on solentifio study, and 
example, let the chemist by observation put on paper by his generosity he repaid what he felt to be his debt 
his impressions of the appearance, of a volvox, a to science by creating and.aiding opportunities, for 
desmid, an amoeba or any other of the micro-organ- ., scientific research. InManchester, they were grateful ' 
isms that are found when an organic fluid is allowed to him for the assistance he gave in the study of 
to putrefy. Then finally let the one-twelfth oil organic chemistry, and of electro-chemistry. In the 
immersion lens be brought out, and the study of the fulness of time, there came also the splendid gift to 
forms of the different kinds of bacteria undertaken. : the nation of the Lavy-Faraday ” laboratory. 

Tho steps leacling up to such a culmination need Prdf. Dixon then dealt with the educational period/ 
not all take the same direction, except that all must of Dr. Mond at Cas^l, Marburg, and Heidelberg, his) 


work upwards. The chief feature should be a gradual 
ascension, the route depending on the facilities at the 
teacher’s disposal. This is surely better than standing 
on tho beach and trying to reach the summit of the 
cliff at one leap, as is done in practically every case 
where the chemist is put to study bacteriology as a 
part of his course for tho degree in applied chemistry. 


UFE AND WORK OF DR. LUDWIG MOND 

The inaugural lecture under a scheme established 
in accordance with the provisions of the will of the 
late Mrs. Mond, in memory of her husband, the late 
Dr. Ludwig Mond, was delivered on October 20, by 
Prof. H. B. Dixon, F.R.S., at the Manchester Univer¬ 
sity. 'The scheme provides for the delivery, ‘in alter¬ 
nate years, of lectures on pure science, applied science, 
and some other subjects. 

The Vice-Chancellor of the University (Sm Henry 
Miers) in calling upon Prof. Dixon to deliver his lec¬ 
ture, said that, owing to the beneficence of the late 
Mrs. Mond, they were enabled to bring distinguished 
scientists to lecture, not only to the students at the, 
University, but also to the public at large. The late 
Dr. Ludwig Mond w.m .representative of both purh an4 
applied chemistry, and he was pleased to mid they 
were honoured by the presence of Dr. Robert Mond, 
the eldest son of a most distinguished father, 

' Prof. Dixon, in delivering his lecture on the “ Life 
and Work of Dr. Ludwig Mond,” referred to the 
address given by Dr. Mond at the o|>ening of the 
first laboratory in Great Britaiii designed for the 
special study of organic chemistiy—the laboratory 
built in that college as a memorial to Prof. Schor- 
lemmer. Dr. Mond said : “ Our progress is measured 
by the .increase of our knowledge, which alone en- 
haucewmir power over the forces of nature and enables 
us to turn them to the uses of man. /toy advance 
in pure science is very soon followed by advances 
in-oUr industries.' The immense development in the 
praotieal^apiilli^t^',of elwtrici^^ for instance, 


friendship with Bunsen and Solvay and his connexion' 
- with the improvement of tho Le Blanc process fo; ; 
the manufacture of artificial soda, 'the early atrug-' 
gles of the late Sir John Brunner and Dr. Mond ii j 
the successful foundation of the great works at Win! 
ningteh were fully described. An estate of 130 acre/ 
was purchased from Lord Stanley. The old hal 
belonging to it was lestomd and divided as a residenc* 
between them.. In 1874, they produced their firs! 1 
soda. Some conception of their initial difficultiei 
with their plant could be gleaned from Sir Johm 
Brunner’s words, when he said, “ Everything thalj 
could break down did break down, and everythin^ 
that bonld hurst did burst.”- For some time.Mondl 
slept on a platform over the engine. He was con-1 
atantly strengthening and improving the apparatus,! 
while a no less arduoxis labour was that of training thel 
workmen. Following the success of the Winningtonl 
undfflrtaking, the most inventive years of his life' 
began, He stabilised the ammonia process, designed^ 
the Mond gas-plant for providing smokeless fuel andj 
power, and dealt with the loss of oUorine in the Solw ay | 
process, and did much other noteworthy work. The | 
lecturer then referred to the invaluable services Ten-' 
dered by the firm to the nation during the -war-period, 
than wfiich there could be no greater monument to 
the genius of the late Dr. Mond. As an employer, 
he, was known to be just, considerate and generous 
to .his workmen. 

Prof. Dixon also dealt with- that period of Dr. 
Mond’s life which was passed in ,Rome, and further 
stated 4hat he nevs*: tought for honoura, but he 
gratettlly, accepted toe distinctippe offered him by 
univereities and sci^tifle .societiesi ■ He , acted as 
foreign secretary to the Soeiety’ of Chemical Jrjdustry 
from its foundation until be became ite President, 
and was President of ^tion Bpf the British Associa¬ 
tion. Again, he was long a fefiow; of toe Chemical 
Society, Sat declined to allow himself to be nominated 
as President upon too ground of ill-health. In 1891, 
he was elected a Fellow of the Royal Society, and- 
, served upon its Counijil,. whilst the international 



flunimer of ISOl te wa6 hwt to the foreign cheroi@t$ ' 
attending the Conferen^. This was the last ^public 
function he attended. His fli?® oonstituiabn yielded 
to the insistent calls he made bn its strength—the : 
mind tired ont the body. In the auiwinin hebeganto 
sink, he ^ssed away at the age of seventy-one, and 
was interred in the mausoleum he had erected at 
Finchley. 

In conclusion. Prof. Dixon said it was not his privi¬ 
lege to knov' the late Mrs. Mond until more than 
twenty years after her marriage, but no one could 
meet her then without being struck by the alertness 
ot her intel%ence, the charm of her manner, and the 
quick response of her sympathy. 

“he vote of thanks to Prof. i>ixbn fbr the lecture 
aoved by Dr. Robert Mond. 



HE MAKING OF A COMPLEAT CHYMIST * 

i' 

By HENRY E. ARMSTRONG 

y text is taken from the Prologue of “King 
nry Y” i— 

For ’tis your thoughts that now umst dock our kings, 
iarrying them here and there i jumping o’er times, 
Turning the aceomplishments of many years 
Into an hour-glatSi—" 

|nd I,. - 

‘ prologue-like, yoiw humble pationfce pray. 

Gently to bear,'kindly to judge (my) play.” 

^ I was present at the opening of Mason’s College 
■y 1880 and heard Huxley give his address. In 
long waiting for my turn, 1 have learnt not a little. 
Huxley was the noted prize-fighter of his time but 
I am a man of peace—^though I confess to resembling 
lira in hating parsons and ail their tortuous ways 
■ subordinating freedom of thought. Ho spoke to 
public. I am invited to addre®. a Students’ 
Jociety. I am Speaking only to a section of your 
Oniversity. I would appeal, however, to the wide 
(ircle of all those who are concerned with The 
'earch after Truth. I see^no reason why a Barrie 
■ a Kipling should be permitted to deliver lys 
essage to the public through, may I say, rough 
oung Scots and a Chemist, talking to a body of 
lild Midland students, should not equally sptmk 
out to all whom his thoughts may concern. In 
the world of to-day Chemistry is at least the equal 
' if Courage in importance. Indeed we live and have 
ur being wholly and solely through the constant, 
egulated occurrence of chemical interchanges without 
which courage could not be, of which, however, 
\cftrce anything worth speaking of is understood, 
yet, though it is becoming more and more clear 

f is that, ait fond, we are but chemical mechanisms, 
6 Dean Inge and Prof. McBride. We are such 
ff as dreams are made of—interpreted by the 
;.>v.dctural chemist, this means that irtuff and dreams 
are reciprocally related : the one cannot be without 
the other; meiat is a function, not an entity with 
survival value—as the Dean claims. 

An address delivered to the tiniversity of Birmingli^ 
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The chemist may be no word-sHnger but he. may 
be at.Ieart the equal of the literary man and of the 
-man of affairs in his knowledge of matters of public 
im^rtance. The world has too long bowed down 
before mere words—it now calls for calculated 
action under the direction of students of affairs who 
are willing to use, if not experienced in the iise of, 
scientific method-^e methw of the future, the only 
method hy which we can hope to have and Isold a 
future. I would ask you to note my use of the' 
term Student, not . Man, of affairs—the latter being 
too often but a man who does things without knowing 
why or counting the cost and, because he some¬ 
times succeeds, 18 not seen through. 

Huxley’s topic was Science and Culture. You 
may read the address in his Collected Essaj®, , 
Vol. III. His thesis was that, although the culture 
of former periods may have been purely literaryi 
to-day it must be basM, to a great extent, mainly 
upon Natural Science. 

My subject—The Making of a Comploat Chymist— 
is similar to Huxley’s. I have to ask to what extent 
the movement has been a success which he was 
advocatmg. I have some right to speak, as I took 
service in tlie Technical Bducationm Movement in 
1879 and'have been connected with the foundation 
of two technical colleges, the Finsbury Technical, 
College and the Central Technical College of the 
dity and Guilds of London institute. May I add 
that I have lived long enough to have lost, if not 
all sense of modesty, all sense of reverence for 
" authority; so that 1 can speak out perhai)s vith 
some of the courage which Barrio advocated, which 
unfortunately is greatly at a discount in these 
subservient days. It is very necessary, if we are 
to hold our Empire, nay, a place at all in the world, 
that some of us should state our convictions. 

Tzaak Walton’s Compleat Angler is a noted classic, 
full of Jiteraiy charm as well as of the techftical 
lore' of its time. No Compleat Chymist has yet 
been written but the competent writer, if ever he'be 
found, will have endless material at his disposal 
and should be able to make his story thrill with 
interest. Go to Wondrous Wemble}' and ask the 
meaning of the- various exhibits; chemistry is 
behind most of them—those in the Palace of 
Engineering would be impossible without it; indeed, 
the engineer is little more than a tool of the chemist,' 
practising a few well-proved mcThanical turns upon 
materials handed out to him through the chemical 
laboratory: it’s like Ubique, in Kipling’s poem, 
which lacks a verse for chemistry. Had the poet 
been cultured up to Huxley’s point, he would 
certainly, have introduced one :— 

It sOTves ’Orse, Field an’ Garrison as niotto for a cre-st. 

An’ when you’ve found out all it means I’ll toll you ’alf 

"the rest. 

There’s nothin’ tins side ’Eaven or ’Ell Ubique (No Chemis¬ 
try) doesn’t mean. 

It is the science of the materials composing the 
universe and of their interactions, including vitai 
phenomena; it is the science of character. Figliting 
B impossible without it and it is paramount in 
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peace. Yet, who cares ? ’t'our mission wiJI be to 
make people care and you must qualify to this end. 

The chemist may not greatly love the society of 
the clergy or connect himself with Episcopal families 
and have a natural taste for a Bisho^i—as the good 
Isaak is said to have done, according to Andrew 
Itang. Still, he has a duty towards Bishops—^if pos¬ 
sible, to make them persons who can see, real fe^rs 
of their flocks, with some respect for the beauty and 
truths of Nature. Bishops, in my experience— 
have giown up with and known a good many—are 
simple, apparently harmless, people ; they succeed, 
however, in doing much harm through their sublime 
disregard of all modem effort to arrive at the truth 
and an understanding of the world—your Bishop- 
Designate perhaps excepted—due partly to the fact ' 
that they have been at public schools and partly to 
the narrow ideals of education which prevail in their 
profession but chiefly perhaps to their special men¬ 
tality—^the duality, ff not plurality, of their nature. 

I would here challenge Dean Inge’s statement (in his 
essay on Koman Catholic Modernism), that there 
cannot be two faculties in the human mind working 
independently of each other. It is only necessary, 
in Birmingham, to mention the name of my gifted 
friend. Sir Oliver Ixjdge. Has not R. L. Stevenson, 
too, given us Dr. Jekyll and Mr. Hyde ? Did he 
not mean us to accept them as types ? 

Now, gentlemen, if one of your future functions 
be the reform of Bishops, you must live up to 
Huxley’s programme of 1880. You- must first learn 
to express yourselvas clearly in terms which Bishops 
can understand—without putting too great a strain 
ujion their understanding. At present, the cloth of ' 
science speaks only in terras of conundrums “ which 
no fellow can understand.” Huxley was almost the 
last of the clan to use clear and concise language and 
could express himself in incisiya terms which carried 
conyiction oven to the uninstiVted. I recommend 
you all to study his “ Life and Letters ” ahd espe¬ 
cially his “ CJollected Essays.” Buy these latter, if 
you can. The “ Jargonauts ” now reign and if 
droppeil from aeroplanes upon Babel would snow 
Babylon under. To keep our science from .suffering 
the fate of that city and its tower we must refine our 
language and at least bring it down to the level of 
our own underetanding. Charity begins at home. I, 
would therefore recommend, as an exercise in con¬ 
struing a modem language, the translation into 
nursery English of Part XX. of Researches on, 
Residual, Affinity and Co-ordinatioji, in the current 
numla-r of the Journal of the Chemical Society. ’ I 
read there of “ chelate groups ” and wonder what 
they arc : mayhap something which only a vorjxtl 
blade would cuj, to be found in mimsy borogoves; 
my childish mmdvClso turns to the Zoo and the 
Chetah and I perhajis Chelates are its near 

relatives : no of nffish thought .! can give to 

it Icad.s mo td-ta^SEstand the terrq. This is but an 
of a pic^t^-day perversity Wfemh, with the 
Pitentions, dtir professors are foistnlkupon us. 

I this matter of language, you know il is often 
i^Bishops, “ As it was in the beginning, is i 
fact, you are what you are largely in vT! 
!ife#hat you were- made to be at school. Your Is 



guage may have been refined and acquired emphasis 
but your outlook in language will be mainly that put 
upon you at school. As man is nothing without 
speech, it stands to reason that speech should be his 
first study; but speech is to be learnt through Use. 
Our English schools have yet to give proper training 
in the use of speech. I shall bo told it is given and 
is best given through classics—-in translating; but 
this is to postpone the training to a late period and 
not to give it at all to most. My view is that it 
should be given from the nursery onwards, through 
the translation of everyday action into thought^— 
through the description of things done. The in¬ 
struction can then begin as soon as the child can 
write. I know what can bo done, because I have 
done it and seen it done with a considerable number 
of young children in schools. Parenthetically, may I 
suggest that Lewis Carroll w'rote in anticipation of 
the Jargonauts—to prepare children for the 
pernicious language of science. 

Until scientific methoil'be really taught in schools, 
I believe there will be no proper training in the art 
of expression. Experimental work is properly done 
only when it is properly described ; in it Ues infinite 
opportunity to develop the powers of expression. 
The worker has something to write about. 

As to yourselves, what practice have you in the 
art of writing 1 Very little, I fear. Writing isn’t 
chemistry, you may say. Yea, it is; the fact that 
complaint is so fr^uently made of our writing, of 
our inability to express ourselves clearly and con¬ 
cisely, is proof of the need of such training. To ray 
knowledge, there has been a continuous quarrel, 
during the past fifty years, between the Chemical 
Society and its contributors. The man who devised 
the three-column system of Experiment, Observation, 
Inference, deserves utmost execration; no more 
grievous misservice could have been done to our 
science. It is impossible to overrate tlie value of a 
well-ordered, readable note-book ; it is an unfailing 
mirror of the worker’s mind. 

You must learn also to read—that is an oven more 
valuable art. Hear what Stevenson says in his 
assays in the Art of Writing. (Chatto and Windus. 
1920) 

“ Th(j gift of reading is not very coininon nor very gener¬ 
ally understood. It consists, first of all, in a vast intellectual 
endowmoat—a free grace, T find I must call it-~l)y whitili a 
man rises to understand that ho is not punctually right, nor 
those from whom he differe al>soiutely wrong. lie may hold 
dogniM ; ho moy liold thorn pasHionatcly ; and lie may know 
that others liold them but coUUy or hold thorn differently or 
hold thojh not at all. Well, if he has the gift of reading, these 
others will bo full of meat for him. They will soo the other 
side of propositions and the other side of virtues. He need 
not change bis dogma for that but he may change liis readiug 
of that dotnna and he imist supplemeitt ahd eori’ect his 
deductions from it, A hunion tiiith, wlueh is always very 
much a lie, hides ns much of life as it dieploys. It is men 
who hold anoilier truth or, as it seems to us, iieriinpa a 
dangerous he, who con extend our restrict«?d field of knowledge 
and r(,)use our droWsy consciences. Something tliat seems 
quite now or that seems insolently false and very dangerous 
is the test of the roodcT. If he tries to see what it means, 
what truth oxt^uses it, he has the gift and let him reail. ^ 
If ho is merely hurt or offended or exclaims upon liis author's 
folly, he had better take to the daily pniiew ; ho will never 
bo. a reader, . . 
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: Koi; all iAan ca>i ri^ad all books ; it in only in a chosen few 
hat, any man will find his ap])omtad food ; and the fittest 
dssofls are the most palatable and mako themwlvee wolconie 
0 the mind^ A wnter learns this early and it is his chief 
upport; he goes on imafraid, laying down the law ; and 
is s^ it heart that most of what he says is demonstrably 
also aiid inuch of a niihgled strain and some hiirtful and very 
.tile good for service ; hut he is sure besides that when his 
rords fall into the hands of any genuine reader, they will be 
reijjhod and winnowed and only that which suits will be 
ss^ilated; and w'hon they fall into the hands of one who 
annot intelligently road, they come there quite silent, and 
nartioulato, filing upon deaf ears and his secret is kept as if 
le h«^ not written.’ 

If you oan digest this advice you will have learnt 
lovv to read. 

I have said enough about words—let me now 
,8S to wotks. When Huxley spoke it was on 
half of the Mason College—that is long since 
osBomed into the Birmingham University. Other 
[wns have done likewise. Universities now abound 
our country. To what extent is Chemistry the 
tter t How many students attending our Univer¬ 
ses, other than Cambridge and Oxford, have any 
^r than professional ends in view ? To what 
Ant are the Universities meeting public needs, 
So of the general publio and of the schools— 
Itural as distinct from technical needs ? The 
Jswer is unsatisfactory. Professor Smithells, who 
always a charitable critic, who had a great oppor- 

t ity of judging, during the war, in connexion 
li the gas-mask drill, only in January this year 
ide the statement, in his Itesldential Address to 
Science Masters’ Association, that;— 

^iiHration of scrionce teaching has prodxiood a very tliaap- 
itingly auiall dissemination of scientific knowledge of an 
liable kind among our people. In a school ifl which three 
^ions of men from all classes of society Wore dealt with, 
vhora a little real knowledge of elementary sciouco meant 
difference between life an<l death, the rudbnents of such 
wletlge wero not to be found in one man among a hundred. 
■ science, so far, hits edified and instructed far leas than 
I reasonably to be expected from a movement that has 
in carried out for so long and with sui h vigour. 

this is a serious charge' against our Universities 
[general. The teachers are of their training and 
By call the pace througl^ their entrance and other 
\raination8. In our well meant attempt to 
prove our educational system, we have jumped 
the frying pan into the fire. Formerly, wo 
dominated by ecclesiasticisra: now we arc 
htrolled by clericism ; the teacher is neither free 
jteach what he will nor the student to learn What 
I may; both are confined to what will pay in 
examinations. Lern and LeJirfreiheit are gone, 
system is the greatest curse our civilisation has 

} e<i dowii^upon itself and the chief check to our 
illectuali advance. I am one of the few who 
up W ipre it came into existence and so am 
to apj toe its consequences perhaps better 
[i those i.Jo have never known fre^om. Univer- 
ps axe rapidly becoming a most potent means of 
teotyping and sterilising thought—they are acting 
I intellectual trades unions, if a trade union can bo 
intellectual. An examination system such as we 
are now building up through the agency of dull 
conformists must, in the end, destroy frecflom of 
Ihought:. it has so done already.' 


The average value of the chemist is steadily being; 
lowered, at the present day, through the introduction 
into the profession of a large class of drones who 
may have the a^uisitive power to pass an oxamina.- 
tion but are without real intellectnal aliility: the 
burden laid upon such men—unfortunately there are 
man/'wemen among them—is far beyond tliat they 
can carry. The position is made worse by the 
attempt to standardise. Man must ever seek to 
mould himself after one image—his tendency is to 
resent all expression of individuality. 

To argue the case now is impossible; I can but 
give my considered opinion—for what it is worth. 

In the year that he came here Huxley also 
delivered an address at the Working Men’s College 
on The Method of Zadig. 1 advise you all to study 
this. To quote his son, the text of this is— 

Voltaire’s story of the philosopher at the Oriental court 
who, by taking note of trivial inilications, obtains a jicrilous 
knowledge of things which his neighbours ascribe cither to 
thievery or magic. Tliis introduces a discourse on the 
identity of the methods of science and of the judgments of 
common life, a fact which, twenty-six years liefoi-e, he had 
briefly stated in the words, “ Seience is nothing liut trained 
and organised common sense.” 

Common sense may pass as a conventional term, 
though, of course, what is meant is an uncommon 
sense. Science is a failure in our Scliools and 
Universities simply because the method of Zadig 
remains unpractised, both in public and private. 
You cannot teach for set examinations to a syllabus 
—always a mind-limiting compromise and behind the 
times—and also ttiach Zadig. 

The method behind Science, scientific method, 
used more or less unconsciously by its devotees and 
all pioneers, is not a systematised, acknowledged* 
method. The Universities do not seek to teach it; 
small wonder, then, if the teachers who wander 
into the schools in no way seek to inculcate its 
practice. , 

The Universities should be schools for the masses, 
in the sense that they should provide competent 
suitable teachers—^they do not. They are all of 
them simply professional schools, not seats of liberal 
education in the first place. 

It is a standing reproach to the fmat .scliools at 
Oxford and Cambridge especially that thej' make 
no attempt to train and Zadig-ise the plain -man ; 
they care only for the Honours student who aims 
at being a professional of .some kind. Oxford 
perhaps is the lesser sinner but that probably is 
because it attempts least—its tendency being to 
bury its head mainly in the sands of tne past and 
in words ; the experimental sense is scarce developed 
there. It is a long time since Voltaire wrote; it is 
a long time since Huxley preached; we say that 
it is a long lane that has no turning—yet 44 years 
is too long a period to dwell in the wilderness, for 
the prophet to await the chance of a collision at 
the cross-roads. Huxley, in fact, was \vrong in 
saying that science was nothing but trained and 
organised common sense—if he intended the implica¬ 
tion to go with this statement that the sense was 
in any way common and educable. The scientific 
faculty seems, indeed, to be very rare. 



, 1 fear Huxley’s dream has not been justified; I ' ^ 

doubt if it ever will be. The progress of scientifio 
discovery haa been marvellous—but that is the Nov. iv 
work of the few. The spread of scientifio method 
among the people amounts to very little. The 
Press has less concern with us than it had in Huxley’s 
day; only the sensational meets with ifbtice; 3 

strangely enough we meet with most sympathy 
from the most conservative of our newspapers. 

In the art of public thinking we are much 
as w'c were generations ago. Science can 
help us eventually very little, unless it . help Xov. 8. 
us to think straight. A political impasse like 
the present would be impossible, politicians would Nov. i 
not resort to merely personal invective, were we, 
governed by the rational exercise of thought—^if 
we were not entirely conceited as to our individual 
judgments and oblivious of method, ignorant of Nov. 3. 
the world’s working. We in no way aim at a 
collective treatment of our problems. 

I shall best bring my meaning home to you if , 

I say that you don’t know what an experiment is; Nov. 3. 
that your "pride of knowledge is such that you are 
intolerant of thought. Yours is the disease of 
mental inertia •. read Faraday as to this state. 

Our Universities are but at an embryonic stage *■ 

of their scientific development. A vast body of 
fact is taught but the general principles of philo¬ 
sophy and scientific procedure are yet to be ccwfied 
and made primary subjects of study—we are not 
yet arrived at the stage of making the teaching of 
logic a first charge upon the teacher, whatever 
his subject. 4 _ 

The, Compleat Chymist is made only when the 
student can leave the University and say in 
Tommy’s words:— 

Pence ia declart'd nn’ I return 

To ’Ackneystadt but not the same ; Nov 4 

Thinga ’ave transpired wliioh made me loam 
The size and ineanin’ of the game. 

I did no more tlian Others did, - 

X don’t know where the change began; «ov. 4. 

I started as a average kid, 

I finished ae a thittkin’ mm. 

Before ray gappin’ mouth could apeak, 

I’card it m.my oonrrade’a tone ; INov. 4. 

I saw it on my neighbour’s chock, * 

Before 1 felt it hush my own. 

An’ last it come to mo—i,ot pride, 

' Nor yet conceit but on the ’olc, 4 _ 

(If such a term may laj applied) 

The makin’e of a bloomin' eoiU. 

It’s the bloomin’ soul that counts—that may come Nov. e. 
with easy provocation to the elect. I have seen it ' 
come in a youngster who took to the game of experi¬ 
mental inquiry and, having solved his problem alone, 
by means properly thought-out trials, at 

once wrotetell iae of his success; that Yia had Nov. 5. 
slain the,,-ifipberwock':— 

I <(^p)bjou8 day ! Callooh ! Callay ! 

. jae^ffcrtled in lus joy. 

tiiiad aib^^y discovered oxygen by himself. That 
K more than twenty-five years ago—the lesson 
»fruit, as he has ever since been strictly methodical 
mis work, far beyond the average. Nov. 5. 

?" {To be continued) 


FORTHCOMING EVENTS ' ^ 

. Noava ev Bkcuulkp ItmvmWB ot Miirwo ano 
* Mrchakioai. Esoiubbrs. Exowwbn Meeting at 
Borden Colliery. Train leaves Newcastle Central 
.Station at 10 a.m. 

SocaoBXY or CBaMipAi, InDvSrsY, London Ssgtien, 
at the Chemical Society’sBooms, Bfirlington 
House, PiooadiUy, 8 p.m. “ Experlnients in Pro¬ 
tection,” by W. J. TX. Wooloock, C.B.E. Members 
may dine at the Chemical ladustry Club before 
.'the'Meeting.. ' , 

Eovai THBTisuTioif, Alberraarle Street, I’icoadilly, 
W-i at 5 p.m. Oeneral Meeting. 
l&sMTPTiOK or Exoinrebs, The 

Public Blbr^, -Alexandra Road, Swansea, at 
0 pun. Discussion on “ power Factor Improve¬ 
ment” openoii by B. 0. Isaacs. 

UOTVJJBSJTV or BlBSIISOidAM Chemioal Sooietv, 
Cliemioai locture Theatre, Edgbaston, Birming¬ 
ham, at’5.30 p.in. “ Application of Science to 
tlio X’rodnotion of Gems,” by J. R. Dolphin. 
Institution or tbe Rubbeb Industby, Engineert'; 
Club, Coventry Street, London, W., at 8 p,m. 

“ Outto Percha: Preparation and General Pro¬ 
perties,” by C, W. H. Howson. 

Institution or -PETBOtEyM Technoi-ooists, the 
House of the Boyal Society of Arts, John Street, 
Adelphi, W.C. 2, at 6.30 p.m. *' The Oilfields of 
Argentina,” by C. M. Hunter. 

Manchester Litebaby and Phii.osophicai. 
Society, 36, George Street, Manchester, at 

6.30 p.m. “ 'The Phosphorescent Plarae of Carbon 
Disulphide,” by the President. 

Institute or Metaes, North East Coast Section, 
Armstrong College, Newoastlo-on^Tyne, at 

7.30 p.m. “ Structure of Metals in its Bolation 
to Elastic Failuro ” (Part 11), by W. E. W. 
Millington. 

iNSTirpTB or Metai.3, Birmingham Section, 
Chamber of Commerce, New Street, Birmingham, 
at 7 p.m. “ Brazing,” by A. B. Page. 

West Yobkshibb Metai.i,uboicai. Society, The 
George Hotel, Huddersfield, at 7.30 p.m. Dis¬ 
cussion on “ Influence of Casting Temperature on 
the Phyaioal Properties of Non-Ferrous Alloys.” 
Manohesteb Uniitcbsity Science Fedebation, 
Chemistry Lecture Theatre, Manchester, at 6 p.m. 

“ Some Now Problems in Therapeutics,” by 
Dr. H. H. Dale. 

Institution of Civii, Enoineebs, Great George 
Street. London, S.W. 1, at 6 p.m. Address by 
the President, B. Mott, C.B. 

Institution of CHBinCAL Enoineebs, University 
College, Gower Street,. London, W.O. 1, at 8 p.m. 
“Water Gas Process," by Dr. M. W. Travers. 
(This meeting is in place of the one proposed for 
: November 12.) 

Society of Chemicau Industby, Nottingham 
Section, . ■University College, 'Nottingham, at 
7?30 p.m. “ The Testing of . Bates in the 
laboratory,” by Dr. O. R. ’Pickard. 

iNsxrroTioN of Eueotbioal Enoineebs, Savoy, 
Place, Victoria Embankment, London, W.C, 2,' 
at 6 p.m. 

iNSTiTUTfoN OF Sanitaby Enoineebs, Annual 
Dinner at the Holbom Bestaurant, London,, 
WiC, 1, M 7.^0 i>.m: ' 




m . 

vj)! 1 '.f^ ■■,'Ch«fc?i<uil: 

®°°*“'’ B^lington HouWi, Piocodinv. 
W. 1> (IV ‘: to 

• muMtion of Araenio tod 

in tod TJiine,*’ by .H. Oqx. (8) “Tho 
. of, Ctomiani ia by A. 1\ 

‘‘ The ^Haxbl>(•g ■ Mrtho<l 6f Milk 
' ft Croew Teetiag,” by N. 0, Wright tod 
J. tjojding. (4) Ail Apparatus for the eataiytio 

Oehydrogtoation of Alcohols,” by S. G. Willhaott. 
SoptEiy hr OvEto Aj»D Ooi/ouwsrs, WesJ Hiding 
WccJMri. “Photographjr in Dyestuff Testing,” bv 
T. Thanu. Baker. ., ■• ** ^ 
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r<ov. 7. 
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Uni^ainr- of Xondon;, Thomas’s ‘Hospital 
Mtoitol School, iAlhort EmbtokiWent, London, 
S.^ L at 4,30 pan, "Eni^cs,” by Prof. J. 
■Jtelltoby.;-. ■. 

SbcWTY Or CMEMlCAli INPUSIBY, Brittol S^clion, 
The University, Woodland , Hoad, Bristol, at 
7.30 p.m. “Tho Present PosUiim of the Geber 
Problem,” by E. J» H<>lmyard« 

iNsniiJTtosra)*- MEOHANioAn ENoraisaas, GUugam 
and. West oJ .Stotkmd (Section, Royal Toohnical 
College, Glasgow, at 7.30 p.m. “Steels and 
their Selection,” by Prof. J. H. Andrew. 

Institution or MECHANrear. Enoinekhs, North- 
Western Neetion, Engineers’ Club, Alljert Square, 
Manchester, at 7 p.m. “The Missing Pressure 
m Gas-Engines,” and “ Heat Loss in Gas-Engines,” 
by Prof. W. T. David. 

. The Chemical SoctEiy, Burlington House, Picca¬ 
dilly, Wi I, at 8 p,m. (1) “ Investigations on the 
Dependotico of Rotatory Power on Chomicdi Con* 
stitution. Part XXIV. Eurthor Experiments on the 
Wahkm Inversion,” by J. Eonyon,H. Phillips, and" 
H.G. Turley. (2) “Studios of Valency. PartV’. The 
Mechanism of the Walden Inversion,” by T. M. 
Ixiwry. (3) “ A Spoctroscopio Study of the 
Luminescent Oxidation of Phosphorus,” by H. J. 
Emolous ond W. E. Downey. 

Finsbuhy Technical CoxjjroE, UtrcntfciU 
Memortal Lecture, in the Chemical Theatre of the 
College, Leonard Street, City Road, London, 
EC. 2, at 4 p.m. “The Chemist and the Per- 
mentation Industries,” by J. L. Baker. 

Institution op Mech.anioal Enoineers, Midland 
Section, Chamber of Commerce, Now Street, 
Birmingham, at 7.tl8 p.m. “ Pulverised Coal,” 
by K. C. Barrel!. 

Institution or Mechanical Enoinekbs, The 
Thomas Hawkaley Lecture nt the Institution, 
Storey’s Gate, St. James’s Park, London, S.W. 1, 
at 8 p.m. “ The Trend of Development of Marine 
1 repelling Machinery,” by Engineer Vice-Admiral 
Sir Q. G. Goodwin. 

Univkksity or London, King’s College, Strand, 
London, at S.30 p.m. “ I’ho Ideal Aim of Physical 
Scienco,” by Prof. E. W. Hobson. 

INSTITUTB or Chemistby OP Oreat Bkitain and 
Ireland, Mamhcater Section, Joint Mooting with 
the Mnnehe.ster Sections of fho Society of Chemical 
Industry, Society of Dyers and Colourists, and 
Literary and Pliilosophical Society, at Textile 
Institute, St. Marj-’s Parsonage, Manchester, at 
7 p.m. “ The Induenco of Chemical Research on 
Medioine and Forensic Medicine,” bv Sic W. H 
Willcox. . ’ 

Society or Public Analysts, Manchester Literaiy 
and Philosophic^ Society, 38, George Street, Man- 
cheaiber, at 3 p.m*, to discuss the formation 6/ a 

Nprth of Engltod Section. . ' , 


chemical INDtte^ 
Chemical industry dinner 

, The Duiner, which will bo tinder the 

of the Society of Chemical Industry and 
the Cheimeal Industry Club, will be held in the 
Rdward VII Rooms of the Hotel Victoria, North¬ 
umberland Avenue, London, W.C. 2, on Friday 
November 14, at 7 for 7,30 p.m., and will be presided 
-over by Mr* W. J. U. Woolcook, C.B.E., President 
of the Society. 

A (urcular letter with further particulars and a 
form of application for tickets has been sent out to 
the members. 

SUSPENSION OF ENTRANCE FEE 

As an inducement to chemists to become members 

the Council has resolved that no entraiieo fee shall 
bo paid by members joining the Society in 1925. 

A form of application for raenibership’was inserted 
at the end of this Section in tlie issue of the Journal 
for October 17, and it is hoped that it may be used 
to introduce a new member for ne.xt year. 

annual reports of THE PROGRESS OF 
APPLIED CHEMISTRY 

VOI. IX(I024) 

This volume is in course of preparation, and an 
order form will be sent out in due course, with the 
appheation for the annual subscrijition for 1925 
The list of subjects dealt with and the names of 
the authors is as follows - 

Plant and Machinery 
Pad 


Gas—Destructive Distillation-- 

Tar, Prmlncts 
Mineral Oils . . 

Colouring Matters atvl Dyes 
Fibres, Tealiles, Cellulose, and 
Paper .... 
Bleaching, Dyeing, Printing, and 
Finishing .... 
.4otJ», Alkalis, Salts, etc. . 

Class ..... 
Ceramics, Building Materials, 
and Refractories 

Iron and Steel .... 
Non-Ferrous Metals . 
Electro-Chemical and Electro- 
Metallurgical Industries 
Oils, Eats, aiid Waxes 
Paints, Pigments, Varnishes, and 
Resins . . 

IruUarubber . . . 

Leather and Glue , 

Soils and Fertilisers . . . 

Sugars, Starches, and Gams 
Fermentation htdustriea . 

Foods . . . 

Sanitation and Water Purification 
Fine Ohemicals, Medicinal Suh- 
stdnoes, Esseniiat Oils 
Phalogmphie Muteiials and Pro 
cesses . . 

E’xidlosipes f -,, . . . . , 


S. G. M. l-BK. 

J. W. Cobb and H. J. 
Hodsman, 

W. B. Davidson. 

S. J. M. Ai ld. 

E. H. Rodd, 


S, H, Hiogiks. 

A. J. H.U.L. 

I’, I’arhisu. 

K. A. COAD-l’llYOK. 

W. J. Rses. 

0. O, Banni.stek. 

C. A, Kdwahds. 

•I. N. PniNG. 

H. M. Lanoton. 

C. A. Klein, 

D. F. Twiss. 

D. M. McCandi.ish. 

H. J. P*UE. 

L. EvNONuntl J. H. Dane. 
H. L. Hind. 

G. W. M0NLER.W1LLI.1M.S. 
J. H. Johnston. 

H. Kino. 

W. Clai\k. 

J. Weib. 
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GLASGOW SECncm 

The <i]wning jneeting of the session was held on 
October 22, and a cordial welcome was given to 
Mr. 1). A. MacCalium. on taking the chair as the 
chainnan of the section. 

The chairman, before introducing the lecturer for 
the evening, appealetl for the active support of the 
members of the Section in an effort to stren^hen the 
membership of the Society. A paper on ‘ Process 
Records and their Bearing on Plant Efficiency” 
was then read by Mr. J. Adam Watson, A.C.G.I., 
of the North British Rubber Co. 

The lecturer first directed attention to the value 
of daily returns of the output of any manufacturing 
plant in order to discover the efficiency of the opera¬ 
tions and of applying remedial measures where 
unprofitable working was evident. Process returns 
could be discussed under three headings—(1) the 
objects to bo attained ; (2) the information required ; 
and (3) the method of using the information gained 
in order to attain the ends aimed at. Then; were 
many points in the working of a process ujk)!! which 
information was required, and these might be 
summarised as (1) the average efficiency of the 
plant as a w hole ; (2) the average efficiency of the 
indmdual parts of the plant in as great detail as 
might 1)0 desired ; (3) the maximum efficiency under 
working conditions; (4) the ])ossible and probable 
output; (.5) the incidence of loss of efficiency; 

(6) the en,st of the whole .proct^ss in materials, labour 
and power; (7) the cost of the individual opera¬ 
tions ; (8) the variation of cost with changes in 
labour rates and value of materials. 

In elaborating liis ]X)ints, Mr. Watson maintained 
that the over-all efficiency of a plant could he more 
easily obtained from daily or weekly returns than 
from stock sheets prepared at intervals of six or 
twelve months. The kind of information required 
to prepare the reports and estimates included records 
of the amount of material handled in each depart¬ 
ment, the amount of plant working, the number of 
haiid.s employed and, wheie [wssible, the readings of 
power meters. 

It w ould obviously be somewhat difficult to obtain 
these reports from foremen at first, ljut the system, 
once satisfactorily established^ not only w'orked well 
hut smoothly. Having obtained such returns, it 
was imperative to present the returns in a form 
that would appeal to the management. This was 
attained by reducing the mass of figures to a form 
known sis the flow-sheet. The flow--sheet presented 
in tenus of unit quantity of the final product, the 
quantities of material used at each stage of the 
process together w'ith details of the process. The 
exarainulioji of mgularly,prepared flow'-sheets revealed 
the interdependence qt different sections ; the lack 
of Bui)ervision at any particular stage ; and enabled 
the management to concentrate upon the defects 
which may thus be rcnderetl evident. The con¬ 
version of flow-sheets prepared in terms of material 
to a tki!)ulated statement of cost w'as easy, and the 
systejm was elastic in application. 

Many of the difficulties whiffi arise in compiling 
thc_flow -sheet—suph as allocjmon gf X8>wer con¬ 


sumption—were discussed. Orloe such a system 
had been in operation for some time the advantages 
became obvious, and the system afforded a basis 
upon which instructions could be issued to the 
buying department; upon which suggestions may 
be nuMO regarding suitable raw materws ; and upon 
which research could be instituted. 

The system adopted at H.M. Factories was used 
to illustrate the method of recording and the formu¬ 
lation of flow-sheets; and the report used by the 
Explosive Propellant Supply Department was quoted 
to show the large economy such a system made 
possible. 

In the discussion, several speakers indicated the 
benefits which they had derived from the intro¬ 
duction of a system of process records. An interesting 
pomt was raised as to the effect of such a system of 
process records on the attitude of managing directors 
towards research work, and especially if such records 
were applied to the output of a works research 
laboratory. 

Amongst other points raised in discussion were the 
payment of bonus accxirding to records, the psycho¬ 
logical effect of introducing a recording system ami 
the attitude of Trade Unionism towards th^ records. 


YORKSHIRE SECTION 

Dr. L. L. Uoyd presided at the annual general 
meeting held in Leeds on October 20, when the follow ¬ 
ing oflicers were elected ;— Vfuiirman, John Evans ; 
Vice-Chainmn, B. A. Burrell; Hon. Local Secretary 
and Treasurer, Prof. Comber, and the vacancies in 
the committee were filled by Dr. Forster, Prof. 
Ingold, Dr. L. L. Lloyd, D. McCandlish, and W. McD. 
Mackey. Mr. John Evans then took the chair, and a 
vote of thanks was passed to the past chairman and 
committee. 

The section was favoured by an aildrcss from tlie 
President, Mr. W. J. U. Woolcock, C.B.E., on the 
prc'sent position and responsibilities of the Society. 
He said that, in view of the fact that the annual 
meeting was to be held in Leeds next year, he was 
pleased to be there and to have a frank talk with the 
Section. The responsibility on the Section was a 
heavy one, but the Society occupied a unique position 
and its development was of considerable importance 
to the community and the chemist. He initially 
dealt with finance which had been giving the Council 
a good deal of anxiety. £5000 had been taken from 
the accumulated funds and devoted to the develop¬ 
ment of the Journal —a policy which could be sub¬ 
mitted with oonfidence to any member of the Society. 
This year the (council had looked very closely and 
estimated that they would finish with an expenditure 
of £4000 less than in the previous year—not a bad 
record for twelve months’ work. There was in pis-j 
tonce a House Committee having no definite juace,| 
date or duty, but which at the call of the President' 
watched the whole of the busmess interests of the 
Society. As to the Journal, which was one of the 
principal reasons for the existence of the Society, 
the establishment of the Bureau of Abstracts, in ' 
conjunction with the Chemical Society, had resultedj 
in a saving to the two Societies. T^e Trensactions 
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initially’ depended on the SJectionB, and he had noted 
there -B'ere not many contribiitiohe from Yorkshire 
recently.' No really suitable paj^r was ever refused 
publication. He had beeh told, iii violent language, 
opinions on Chtmistry and Industry. The Council 
did not start it with the idea that there was plenty 
of room for a new Jmimal, but it'had a duty to carry 
to all members a certain amount of scientiiic infor¬ 
mation, and to do this required careful organisation. 
The cost of the .52 numbers for 1923 was just about 
4 guineas, for 1924 the estimate was £3 10s.—^for a 
subscription of SOs. From these fibres the import¬ 
ance m providing a /o«r»or which would carry 
advertisements and appeal to firms was apparent, 
and he stated that by establishing CAemisiry and In¬ 
dustry the Council was satisfied that they were on 
right lines, and that firms advertising thought it 
better than the Review. The President, after refer¬ 
ring to the racy Editorials, stated that the Market 
Report was so good that other papers wore pleased 
to copy it, a tribute to the Journal, The correspon¬ 
dence columns were fairly well used and the papers 
which, although not suitable for the Transactions, 
w'ere frequently very good. He appealed, however, 

S ioro news of the Sections to be sent to Hr. Miall. 
le Council had taken the definite step of euspend- 
or .1926, the Entrance Fee, to give sections the 
rtunity of getting a large influx of new members, 
this wi s looked for esjtecially in Yorkshire, in 
view of till forthcoming Annual Meeting in Leeds. 

I Progress wo.ild depend on the W'ork of the Sections, 
land the duty of organising tfi promote public apprecia- 
Ition of the value of the British Chemical Industry 
fwas one of the main methods w'hich made progress 
possible. The Section had a w'onderful opportunity 
to help, and he thought that the next Annual Meeting 
[would be one of the best, if not the very best ever 
held. The date fixed provisionally was July 14, and 
Prof. Cobb had been appointed Conference t^ecIetarJ^ 
The President’s final advice, was not to ovenlo the 
functions ; let them be good, but no 8 a.m. to 2 n.m. 
days. 

The ensuing discussiop was as frank as the Presi¬ 
dent's talk. Prof. Cobb, Messrs. Branson, Read and 
Burrell asked for further information on the decision 
I to publish weekly, as there was a distinct impression 
■that it was a mistake. The present form of the 
Abstracts was dealt w ith fiy Dr. Forster, and Messrs. 
rPickering and Robertson. Mr. Finn was doubtful 
las to the multiplication of chemical activities and 
referred especially to the Chemical Engineering Group, 
and this multiplication of Societies was referred to 
M one of the difficulties in securing members. The 
question of electing associate members as a method 
^f interesting young chemists was raised by Dr. 
^Parker; the circulation of Chemistry and Industry 
'was asked for, and the matter was criticised ; it was 
emphasised that articles on present chemical trade 
problems would appeal far more to industrialists than 
ones on alchemy or the early history of antimony, 
and funny Editorials were deprecatwl. 

In reply to the dLsoussion, the President stated 
that they had to consider many factors in publishing 
to keep! within the postal rate, and to preserve the 
balance of tho.yarious parts, but the main reason fop 


_ doing what they did was to carry information quickly 
' to members in a form which would stop the decline 
in advertwement revenue, and the result of the 
25 per cent, increase covered the extra cost in pub¬ 
lishing weekly. It was infinitely better to have the 
Chemical Engineering Group inside the .Society.; 
they were exceedingly eneigctic and frequently 
brought new members. He looked fonvard to a 
decrease in the subscription when trade improved, 
and the Abstracts were produced by the co-iqieration 
of all chemical societies. The Bureau would develop, 
but certain difficulties had first to be overcome. The 
insufficiency of the Abstracts in Analysis he would 
bring before the Council. 

The meeting concluded with a hearty vote of thanks 
to Mr. Burrell for his many years of sendee as Local 
Secretary. 


EDINBURGH AND EAST OF SCOTLAND 
SECTION 

During the Session 1924-2.5 all the meetings of 
this Section will be held jointly with the local 
Section of the Institute of Chemistry. 

The first joint meeting was held in Edinburgh dri 
October 21, at 8 p.m.. Dr. Alo.xander Lauder, 
Chairman of the Section, presiding. 

Mr. W. J. U. Woolcock, C.B.E., President of the 
.Society of Chemical Industry, delivered an address 
on “ Co-operation in Chemical Science.” Mr. Wool- 
cock gave an account of the activities of the various 
chemical bodies in organising the exhibits in tlie 
Chemical Hall at the British Empire Exhibition, and 
pleadbd for a closer co-operation, not only between 
industrialists and chemists, but also between the 
various Societies. 

Dr, J. P. Longstafi, General Secretary of the 
Society, described the activities of the Society and 
outlined the possible modes of expansion. In the 
interesting discussion which followed various sug¬ 
gestions were put forward for further co-operation 
between the various societies interested in chcmisti’y. 

Prior to the meeting Mi’. Woolcock, Id-of. G. G. 
Hendereon, F.B.S. (President of the Institute of 
Chemistry), and Dr. Longstafi were the guests of 
the Section at a dinner in the North British Station 
Hotel. 


OTTAWA SECTION 

On October 14, the occasion of the brief visit 
to the Section of Dr. E. F, Armstrong, Past-president 
of the Society, a hurried luncheon meeting was held 
at the University Club, with fifteen members 
present. After the luncheon Dr. Armstrong clearly 
outlined the position of the Society in England, 
and emphasised the interest of the parent Society 
in the Canadian Sections, indicating that the 
Council was prepared to assist the local Sections, in 
every possible way, to meet their difficulties. Several 
of the members present offered suggestions which 
might tend to increase the interest in and usefulness 
of the Society, .The Section felt honoured in_this 



viAif'of Dr. Armstrong, and it is confidently expected 
that it will Htiinulate interest in the activities of tho - 
Seetiori. The chairman, Dr, A- E. Macintyre, 
expressed to Dr. Armstrong the thanks of the. 
Section for his visit. 


ASSOCIATION OF BRITISH CHEMICAL 
MANUFACTURERS 

The Council met at the offices of the Association 
on .October 9, 1924. There were present Mr. D. 
Milne Watson (in tho chair), Sir Harold Boultoni 
Bart., Sir John Brunner, Bart., Mr. W. H. Dawsoii, 
Mr. E. V. Evans, Mr. C. A. Hill, Sir Max Muspratt, 
Bart., Sir William Pearce, Mr. R. 0. Perry, Dr. Alfred 
Ree, Rt. Hon. J. W. Wilson, Mr. R. M. Bewick, 
Mr. E. J. Boake, Mr. N. H. Graesser, Mr. T. Miller* 
Jones, Mr. A. Ross Mitchell, together witH the 
General Manager. 

Trade Marks, Patents, and Designs Federation,— 
Dr. Ree reported that he had gone carefully through 
a memorandum which had been received from the 
Trade Marks, Patents, and Designs Federation, but 
did rtot consider the proposals of sufficient importance 
to call a meeting of tho Patents Committee. He 
had, however, consulted a number of the members 
through the post, and their opinion was that until 
the project of an International Patent Law was 
closer to realisation the time was not ripe for these 
proposals. The Council adopted this view and 
decided to inform the Federation accordingly. 

' -JirUish Trade Propaganda in Scandinavia and 
Northern Europe. —The General Manager rewrted 
that he had had an interview with Mr. Everarn Fry, 
who is at X)re8ent in England, endeavouring to 
interest British firms in British trade propaganda in 
Scandinavia and Northern Europe. He understood 
that the Dutch, French, Swiss and Belgians had 
already made an, intensive propaganda to capture 
the trade lost by "(Jermany, with the result that the 
British proportion has declined from 27 per cent, to 
16 per cent. The British trade propaganda is being 
carried out through the Berlingske Tidende, the 
official organ for shipping and industry. The 
Council instructed the General Manager to bring 
this to the notice of members in the Proceedings of 
Council, and to ask any firms interested to com¬ 
municate with him. 

Census of Production. —^The General Manager read 
a letter from tho Board of Trade with regard to 
the census of production which is to be taken for 
the year 1924, and asking for the observations of the 
Association on the draft schedule. The Council 
referred the matter to a committee consisting of 
the Chairmen of the Groups or their nominees. 
Films for Industry.—Tlae Council received 

oral Manager's report as to the 
|een given to the films, “ Coal 
Vi " Heavy Chemicals.” He 
had already been shown in 
^dver the Kingdom, and, in 
Fing frequent requests for the 
various scientific bodies and 


and accepted 

publicity w; 
and its Pn 
■ stated th^’ 
over lOO 'Ml 
,addition, he 
•loan of the 
individual firiSI 



Federation of British Indmtrles Qra'^d Council.—■ 
The Couneil reoeived. ah application frdm the Pfedera- 
•tioh . of British Industries ' to nominatO IS jipV*" 
sen^tives to the Grand (JouheU for 8eb|iou 1 of 
Msin,Group,9. It was stated'that Syi John Bruinier 
and Sir M%x Muspratt Had already Veda lioininated 
to 'represeivt the liidividuaj 'femi|V:;The ■ Gbuhed 
nominated lakt: year's Tepte^ta;dviM, as folJowB 
Dr. E. F. Arraktrdhg,. sir Harold 'Bo 
Messrs. F. H. Carr, Kenneth Chancej W. H. DaWson, 
E. V. Evans, C. A. Hill, D., Lloyd Howard, 
Dr.' P- C. C, Isherwood, M^rs. T. Miller-jemes, 
R, G. Perry, A. Ross MitohOll and W; Ji tii Woolcook; 

British Entpire Exhibitidn.—Tbe General Manager 
stated that he was. stUI unable to say definitely 
whether the Exhibition would be contenued next year.. 

Committee on Industry and Trade.—The GtewTai 
Manager stated that he was endeavouring, through 
the various groups, to get the necessary evidence, 
and drew particular attention to Group IX Report. 
It was agreed that this report should form the basis 
of the Memorandum of the Association, and the 
Council instructed the General Manner to continue 
to collect evidence and write to the Secretary of the 
Committee saying that this could not be ready until 
the beginning, of December. 

Factories Bill.—The Council considered that 
although, in view of the present political situation, 
the Factories Bill was not likely to come before 
Parliament in its present form, similar legislation 
would undoubtedly be brought forward in the 
future. It was, therefore, decided that the matter 
should not be dropped, but that the General Manager 
should continue to get the considered views of 
the members. 

Methanol.—The Council instructed the General 
Manager to take such action as was possible to bring 
the word “Methanol” as a substitute for “Methyl 
Alcohol ” into common use. 


INSTITUTE OF CHEMISTRY 

A meeting of the Huddersfield Section was held on 
October 20, Dr. H. H. Hodgson in the chair, and there 
was an attendance of 28. 

The business of the annual general meeting was 
first disposed of. It was unanimously decided to 
present five guineas from the balance in hand to the 
Benevolent Fund of the Institute. Dr. A. E. Everest 
and Dr. L. G. Paul, the two retiring members of 
the Committee, were re-elected for a period of three 
years. Certificates were presented to the following 
new local associates by the chairman; Messieprs. 
J. A. Edge, J. T. Hpwarth, C. F. Myers and L. 

Scorah. The chairm an then called upon Mrexis •* 
the assistant secretary of the Institute of Ci:+^ plat*?® 
to give his talk ori ‘‘ Chemists’ Contracts—.Vent' 
and Privileges.” Uhe 

Mr. Marlow opened his remarks by stating f the'’ 
unemployment among members of the Institutejety^ 
considerably decreased in the last few months. ^ in 
then outlined the essentials of a contract of ser|,’ited, 
showing that it involved promise and aoceptanoe,^oiai 
Ooiradei^^on, and thateRkhw^ 
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was |6 ci^pltsted ill a year or less. The 
i^hi df the ■writiiig waS not important except that a 
contract with a Corporation should, usually ne under 
the’ seal. of the ^^Corporation. He also dealt wdth 
coptraots beWeeii partnera pnd so-called co-partner¬ 
ship.'V'” A clause" reqviiring whole-time service was 
only binding when it was spCcidcally stated that no 
time; nnist bo given to other employment. Clauses 
relatingto trade secrets and binding clauses restraining 
future afttivitiesWere dealt,with uilly. With regard 
to the terfioination of a contract Mr. Marlow showed 
that the question of fair notice of dismissal must 
depend upon the circumstances of each individual 
case. Other modes of termination were discussed— 
bankruptcy; dissolution of partnership, illhcss, death 
or default. An expired contract continued until it 
was definitely terminated. Contracts should be 
stamped within fourteen days of being made. Any 
restraint oafotureactivities must be balanced by con¬ 
sideration, and the restraint should be reasonable. 

A discussion followed in which Messrs. Tatum, 
Motley, Jones and Foster took part. In answer to 
Dr. Morley, Mr. Marlow; stated that the period of 
■v'o+r<dnt on future activities dated fipni the cessation 
' bt-employment, and not from the expiry of contract. 
Mr. F<Mter suggestoti that a Committee of the Council 
■ of^e Institute should consider contracts with binding 
Vclaiises with a view to rectifying hardships. Hr. 
I Paul, in proposing a vote of. than& to Mr. Wriow', 

' paid a tribute to his handling of a difficult subject. 
L'' Simmons', in seconding the'Vote of thanks, urged 

d the adaptability of the chemist would, if gencp 
".wii among employers, coasiderably redube 
T- y, hardship of binding, clauses restricting future 
.Tctivities. Dr. Everest mdarged upon the adapta¬ 
bility of the chemist. A'properly trained chemist 
who kept himself reasbndbly up to date need not 
limit himself to the bipncK of the science in which he 
had Jreen employed for a term of years. The vote 
was put and passed witti acclamation. 

BIOCHEMICAL SOCIETY 

A meeting was held in the School of Biochemistry, 

. Cambridge, on October 25, and the following papers 
were read ;— 

1. The Fractional Ultrafiltration of Plasma 
Proteins, by A. B. Anderson. • An account of pre¬ 
liminary experiments in which human plasma was 
ultrafiltered through collodion membranes of differ¬ 
ential perifieability, the proteins in the filtrate and 
residual fluid being estimated quantitatively. Mem¬ 
branes were obtained permeable to globulin to a 
large extent, and impermeable or only very slightly 
permeable to albumin. 

I 2. The Carbohydrate and Fat' Metabolism Of 
(Yeast, by •Dorothy Hoff ert and Ida Smedley MacLean. 
} 3. The Isolation of Spermine and its Chemical 
sitaon, by H. W. Dudley, M. C. Rosenheim, 
Rpsenheim. The base spermine has been 
as phosphate by a variety of methods from 
llO’OOfl per cent.), ovary (0-O14 per cciit.), 
(p-011 per cent.), pancreas (0-018 per cent.), 
ii;Cl)-C03'per befit.), th^us (O’CCfl per cent.), 
per cent,), and distUlbrs’ yea«t 


per cent). Attempt.s to find it in serum, blood, 
milk and bakers’ yeast gave negative results; The 
free base is a crystalline, hygroscopic solid, melting' 
between 40 and 60° C., and boiling in vacuo without 
decomposition. It is fairly volatile witli steam. 
The most important salt of spermine is the phosphate; 
which is characterised by extreme insolubility in' 
water. Analyses of this salt and of the liydrochloride 
(m. pt. 310°), picrate (ni. pt. 2.50°). gold' .-alt (m. pt. 
225°), platinum salt (m. pt. 245°), and benzoyl 
derivative (in. pt. 155°), indicate that spermine is an 
isomer of cadaverine (OjHj-Nj). Determinations 
of tlie molecular weight of the benzoyl derivative by 
Beckmann’s and Rast’s methods agree, however, witli 
the fonnula, CioHjjN^ for the base. 

The identity of the spermine from animal organs , 
with that from semen has been proved by chemical 
and crystallographie methods. , , 

4. The Influenec of Mineral Waters upon Urinary 
Excretion, by G. L. Peskett and P. C. Raiment. 
The objeot of the experiments described was to find 
whether the ingestion of spa water hod any effect 
upon the volume or the nitrogenous content, of the 
urine of healthy subjects. Four subjects were taken 
and the ^iilts were given for two periods, in the 
first of which no mineral waters wore given ; in the 
st«ond the mineral waters were taken by two of the 
subjects, the other two being retaineil as controls. 
The first period lasted for six days, the second for 
eleven. Nothing contained in the figures obtained 
justifies the attrUmtion of any specific effect to the 
ingestion of mineral waters. 

6. The Acid-Soluble Phosphorus Compounds m. 
Milk, by H. D. Kay. It has been found that two 
phosphoric ^ters, similar in their behaviour towards 
heat, enzymes, acids and alkalis to the phosphoric 
esters found'in blood corptiMlos, are present in milk, 
one (the more readily hyorolysable) being present in 
important quantities. Both esters are present in 
co-w's, goat’s, and human milk. In mg. phosphorus 
per 100 c.c. milk, the more readily hydrolysablo ester 
is present to the average extent of at least 4-6 mg. 
in cow’s milk, 13*5 mg. in goat’s milk, and 3-7 mg. 
in human milk. In the last two milks, those estere 
account for at least 20 per cent, of the total phos¬ 
phorus of the milk. Both the more and the Jess 
easily hydrolysable ester pass readily through a ■ 
collodion dialysing membrane which holds back 
proteins, and which allows methylene blue to diffuse 
slowly. The identity of these esters is under investi),'; 
gation. _ ; 

’6. The Effect of Ammonium Chloride Acidosis, 
on the Calcium and Potassiurri of Human Blooil - 
Plasma and Urine, by C. S. Hicks,’ J. B. S. Haldane, 
Q. A. Reay, and E. Watchorn. The ingestion during 
three days of 80 g. of amfnonium chloride, which by 
conversion of the ammonia into urea liberated 5 5 g. 
of hydrochloric acid, doubled the rate of calcium 
excretion, and quadrupled that of potassium excre¬ 
tion, the latter followed by a period of retention. 
The serum calcium rose by 5 per Cent., and later fell 
by the same amount; the potassium rose by 25 per 
cent., and then fell 20 per cent., but the parallelism 
between; sertim concentration a iid urinary output 
yffy in^tn^te, 
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SOCIETY 0^' GLASS TECHNOLOGY 

The first meeting of the session was held in Sheffield 
on October 16, the president, Col. S. C. Raise, in 
the chair. 

An address entitled “ The Present Position of the 
Glass Industry in N’orth America ” was given by 
Prof. W. E. 8. Turner, D.Sc., who observed that in 
America the period of trade depression had not been 
continuous, as was the case in the United Kingdom. 
In the autumn of 1922, American trade began to 
improve, and 1923 was a very good year. In Feb¬ 
ruary, 1922, trade in general began to* fall off, and a 
very dull period still persisted. The cut-glass 
industry had almost entirely died out in America, 
but coloured glass was finding a place more and 
more. There was a distinct improvement in American 
taste for gliusswarc. At the Steuben works of the 
Coming Glass Co. some very fine artistic work was 
being manufactured. Prof. Turner next rcferretl to 
the gradual disappearance of pot furnaces in favour 
of tank furnaces. The latter were now lieing used 
even for the manufacture of green and blue signal 
lights, and for selenium ruby glass. Electric-light 
bulbs, except very small or very large bulbs, were 
now practically all made by machines fed from tank 
furnaces, the glass being of the soda-lime-magnesia 
type. 

Several noteworthy advances in the glass industry 
were then noted. During the past few years there 
had been a very distinct development in the use of 
blowing machines or pre.ss and blow machines. 
Beferencewas made to the Westlake machine forthin- 
walled tumblers, the Hartford-Empire machine for 
electric-light bulbs, and the great development in 
the manufacture of light-walled‘tumblers. 

Dealing with sheet glass. Prof. Turner remarked 
that the Fourcault process had not as yet achieved 
any considerable success in America. The cylinder 
process was still in active operation. An epoch- 
making operation was that developed at the glass 
Works of the Ford Motor Co. This process marked 
an absolute departure from the use of pot furnaces, 
as the glass was melted in tanks, and there was con¬ 
tinuous rolling between a pair of rollers, the sheet 
passing down a lehr about 440 ft. long and, subse¬ 
quently, in sheets, traversed long tables in a con¬ 
tinuous belt, where the giinding and polishing were 
done. 

Regarding bottle machines, there was a ten¬ 
dency to replace the Ow'ens machine in favour of the 
feeder-fed type. There were no striking advances in 
feeding devices, the Hartford Empire feeder being 
the most in favour, followed by the W. J. Miller. 
One novelty in operation was the use of a rotating 
plungc?i.esj^ially when making large ware. 

pier then dealt with the problems of 
furnace efficienoy. This was one of 
; problems discuss^ by glass manufac. 
9;'average life of a tank funiace operated 
was 11 to 13 mO'ntR^. A table was 
png for a number of factories the 
fte of fuel consumed to glass melted. 

ccrtild show ratios as low as Offi. 
uption was given oij^eatlces lehrs.. 



PERSCMNAL AND OTHER ITEMS 

The Centenary of the Ph 3 rBikalisch Verein at 
Frankfurt wws celebrated on October 24. The history 
of the Verein is associated with well-known names 
such as those of K. Bdttger, who carried out his work 
on gun cotton, and on the derivatives of anthracene, 
in the Institute ; of Bernard I^eppus ; and of Martin 
Freund, who carried out his researches on the alka¬ 
loids When at Frankfurt. In addition, Richard 
Lorenz was the first to occupy the chair of physical 
chemistry founded by the Verein in 1009. 

The degree of D.Sc. has been conferred, by the 
University of Loudon on Mr. G. E. Foxwell, for his 
thesis entitled “ The Flow of Fluids treated Dimen¬ 
sionally,” and on Miss F. M. Hamer, for a thesis 
entitled “ The Synthesis of an Azocyanine,” and 
other papers. 

Prof. H. B. Baker has been appointed to represent 
the Faculty of Science on the Senate of the University 
of London, in place of Dr. A. N. Whitehead, resigned. 

The late Mr. J. Moddocks, a director of the Firth-' 
Brearley Stainless Steel Syndicate, Ltd., left estate 
of the gross value, of £63,933, with net x^ersonalty, 
£.58,466. 

Mr. P. K. Malip-.jias sticcceded Mr. E. D. Wink- 
worth as preside^ of the Somet Solvay Co., the 
Solvay Process and the Atmospheric Nitrogen 
Co., all companies which are subsidiaries of the 
Allied Chemical and Dye Corporation. 

Mr. J. R. Withrow has been appointed professor 
of chemical engineering and head ot the new depart¬ 
ment of chemical engineering at Ohio State University, 
Ohio. 

Mr. E. Barclay Hoare has been elected master of 
the Distillers’ Company, and Mr. O. Satchell has 
been elected master of the Painters’ Company., 

Mr. J. P. Cockcroft, M.Sc., has been appointed 
lecturer in electrochemistry in the Faculty of Tech¬ 
nology of the University of Manchester. 

Mr. G. A. Reay (University of Aberdeen) has been 
elected to a re,search studentship in biochemistry at 
Emmanuel College, Cambridge. 

Wo regret to announce the death of Mr. J. W. 
Spence, a member of the Society of Chemical Industry 
since 1883. 

Mineral Production of New South Wales, 1923 

The annual report of the Department of Mines for 
1923 shows the record figure of £16,291,416, an 
increase of £2,016,646, as compared with 1922. The 
following are the figures of production for 1923:— 
Alunite, 998 tons; arsenic, 11,493 t.; asbestos, 
204 t.; bismuth (metal and ore), 6 t.; chrome, 
1192 t.; clays, 64,653 t.; coal, 10,487,513 t.; 
coke, .580,374 t.; copper (ingots, matte and ore), 
1261 t.; diamonds, 176 carats; dolomite, 5069 t.; 
gold, 18,833 oz. fine ; iron, 94,360 t.iron oxide, 
2716 t.; lime, 40,669 t. ; limestone flux, 131,843 t. ; 
magnesite, 6130 t.; manganese ore, 2556 t.; marble, 
225 t.; molybdenite, 9'5 t.; platinum, 686 oz.; 
Portland cement, 223,^21.; silica, 18,6231.; silver, 
107|,682 oa. i.^silyerdead ore, concentrates, 
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.,241*761't,; oil shale, 1207 t*; tio (ingots and ore), 
896 t.; wolfram, 2 t.; zinc concentrates, 426,049 t. 

! Coal represents half the total value, silver-lead, zino, 
Portland cement and iron being the next most im¬ 
portant products. 

American Symposium on Corrosion 

At the Baltimore meeting of the American Chemical 
Society, which will be held during EastOT week, the 
Division of Industrial and Engineering Chemistry 
will hold a symposium on Corrosion. At the present 
time the tentative outline of the symposium is as 
follows :^1) Submerged Corrosion of Metals : («) 
Iron and Steel; (6) Non-ferrous metals. (2) Atmo¬ 
spheric Corrosion. (3) Corrosion of special alloys. 
It is hoped that the scope of the papers of this 
symposium will cover the problems of corrosion in the 
hea^^ chemical industry,, in the special chemical 
industry, in the marine world, in ordnance equip¬ 
ment, in the oil, mining and other industries. Papers 
relating to any of these subjects or sub-divisions will 
be welcomed by the chairman of the symposium, 
who is Robert J. McKay. Anyone who wishes to 
present a paper before this symposium should com¬ 
municate at once with Mr. MoKay or t’ e Secretary 
of the Division. 

The Phenol Industry in France 
The production of phenol was started in France 
during the war, and considerable improvements 
have been made in extraction. A preliminary 
purifica<j* m of the tar oil has been found to result 
in an inii 'sed yield, over 88 per cent, of the crude 
phenols being obtainable as against 19 per cent, in 
previous practice. Carbon lioxidc from lime kilits 
is also being used instead of sulphuric acid to liberate 
the phenol from the sodium phen^te, the gas passing 
in counter current with the sodium phenate at 
100“ C. to avoid the formation of sodium bicarbonate. 
In investigations on the synthesis of phenols, observa¬ 
tions on the changes taking place during the distilla¬ 
tion of coal in horizontal retorts have given results 
unfavourable to the theorj' of Berthelot, who 
<!onsidcrs that the synthesis takes place during the 

i istillation. In fact, if inclinetl chambers are sub- 
tituted progressively for the horizontal K^torts an 
icreased quantity of tar is obtained per ton of coal 
istilled, whilst the content of phenic acid decreases. 
It thus appears that considering the low rate at which 
the temperature increases in the centre of the charge, 
a part at least of the mass is really distilled at a low 
temperature, and that thanks to the rapid extraction 
of the gas formed, and to the relatively low tern-, 
perature of the mains, subsequent changes take 
i place less freely than in the retorts. 

; The Fuel Congresi at Paris 

[ This Congress opened on October 2, under the 
[(presidency of Prof. D. Berthelot. The first paper, 
by M. Roszak, showed how Berthelot’s methoil of 
i lW(Dogenation had made possible the synthesis of 
■(^rious hydrocarbons, and thus led the way for 
further work. M. A. Kling discussed the prckluction 
of synthetic paraffin by the Bergius process and then 
discussed results obtained by himself and other 


was expressed that the process is sufBciehtly developed 
for application on a large scale in Prance'to tar, 
and other similar fluid products, and that it could 
yield large amounts of petrol, diesel oils and 
like, representing no small fraction of tlie require¬ 
ments of the country. The application of the 
process to ct)al and similar fuels seemed less advanced ' 
but it was thought that tiic diilicidties related 
'■largely to the designing of suitable )ilant. 

M. Mailhc.who was one of the finst to deal with the 
problem in France, read a paper on the inamifaeturo 
of motor fuels from vegetable and animal oils by 
means of a series of synthetic changes. In the first 
experiment, linseed oil was treated in the presence 
of electrolytic copixir associated with alumina as 
catalyst, and the latest work was devoted to the 
catalytic decomposition of fatty acids. By using 
magnesium chloride as catalyst M. Maifhe has 
obtained 68 per cent, of synthetic fuel from a mixture 
of linoleic, linolenic and arachic acids, from which 
he has isolated various products ranging from petrol 
to heavy .and thick oils, products consisting of 
forraenic and ethylenic hydrocarbons. Industrial 
manufacture presents no difficulty but the economics 
of the proces.s remains to he investigated. It is 
claimed that from a ton of oil, saponification pro¬ 
duces 98 kg. of glycerine and 902 kg. of fatty acids, 
the fatty acids yieldmg, by the Mailhe process, 030 kg. 
of hydrocarbons that yield 15 per cent, of petrol, 
20 to 25 per cent, of iMraffin, 15 to 20 per cent, of 
heavy oils, 20 to 25 per cent, of thick oils, and 
15 to 20 jMjr cent, of solid oils, worth 1526 francs, 
or, valuing the 98 kg. of glycerine at 400 francs, a 
total of 1920 francs per metric ton of oil. As the 
cost of manufacture is not high the. ton of oil must 
not cost more than 1500 francs, whereas at present 
low-grade oils are worth over ,3000 francs j,)er ton. 
The industrial application of the process thus seems 
only possible with very cheap vegetable oils. 
Synthetic fuel has also been obtained from beeswax 
and chlorophyll, this last result suj'gestuig that in 
tune a new branch of the cellulose industry will ho 
established. 

M. E. Goutal, describing the Andry-Bourgeois 
and Olivier process, stated that starting from water- 
ga.s derived from lignite coke, these authors obtained 
liquid and gaseous hydrocarbons. Tlie interest of 
the process lies rather in the nature of the catalysts 
employed and the arrangement of the plant. Worked 
oh a semi-industrial scale, the proeeas has yielded a 
synthetic fuel which after hj'drogenation gives a 
light petrol of density 0'76 and with a heat value 
of 11,539 calories jier kg. ’ 

On October 3, M. G. Lumet spoke on the use of' 
vegetable oils as motor fuel, and the various aspects 
of the problem of a national fuel iri relation to agri¬ 
culture were considered by various speakers. M. du 
Boistesselin stated that better management of 
French forests would increase the production of 
wood charcoal by 450,000 tons, an incieaso which 
would obviate the necessity for importing petrol. 
M. Herbillon observed that in Morocco there was an 
over-production of wood charcoal a.s the forest 
companies were obliged by law to carbonise all the 


worh;pre dq investigating it^ pla^s. The opinion yvaste frqni w’oA^^^ M, Auclair. described the use 
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. of charcoal-ga.s generators on hihies and pointed out 
that this application only had..tlie result Of raising 
the price of charcoal. M. Gbutal suggested that 
weed charcoal could be replaced by wood briquettes^ 
yi'hich, after successive carbonisation would letch a 

lower price than charcoal, but being six times more -i?™ o-.,- 

dense would yield 250 calories more per kg. than the „ ^ 

charcoal, m' R. Dnchemin pointed out that indus- 

trial carbonisation necessitated the sale of by-products w'h T 

if charcoal were to bo sold cheaper; whereas the problems, aM. much scientific 

industry already felt the eompetkoii of synthetic u”® 

acetic heid. The difficulties of estimating the world terras the. ultimate cause 

- - —■ or causes of good quanty. In this connexion much 

attention has befen spyeq to the percentages of nitrogen, 
gluten, gliadin, glutenin', sollible extract, soluble 


resources of petroleum were discussed by M. Pincau, 
who thought it was premature to assign any date! 
when the deposits would be exhausted. There was 
no reason to suppose that now deposits would not 
be discovered. 

Other papers read were by M. Gramme on “ Col¬ 
loidal Fuel,” and by M. GuLseliii on the “ Mechanism 
of the CataljTic Manufacture of Synthetic Fuels.” 

Smoke AbatemenI Conference 

This Conference, to be held in the Town Hall, 
Manchester, from November 4-5, will open with a 
business meeting in the City Hall, Deansgate, Man¬ 
chester. Tlie opening of the Exhibition will take 
place on November 4, at 11.30 a.m., by the Rt. Hon. 
the Lord Mayor of Manchester, and lunch for muni¬ 
cipal delegates at the Town Hall will commence at 
1 p.m. '1 he following papers will be road at the 
Conference :—'' Air Pollution,” by Dr. J. S. Owens ; 

“ Diagrams on Measuring Atmospheric Pollution in a 
Lancashire Town,” by Dr. J. R. Ashworth ; Effect 
of Atmospheric Impurities on Buildings,” by Sir F.. 
Bpihes ; “ The Work of the Departmental Committee 
on Smoke Abatement,” by Prof.-J. B. Cohen, F.R.S.; 

“ A Description of the Smokeless Fuel Plant for 
Gllasgow,” by R. Maclaurin Some New Aspects of 
Low Temperature Distillation,” by H. Nielsen; 

“ Coalite ” (Standard Smokeless Fuel), Town Gas and 
Oil Supply, by the Rt. Hon. G. H. Roberts, and 
P. C. Pope; “Smoke Legislation in England and 
America,” by J. W. Graham ; “ The Possibilities of 
Smoke Prevention under the P.H.A., 1875,” by R. M. 
Rowe ; “ The Effect of Light on Health,” by Prof. 
L. Hill and Dr. R. Veitch Clark ; “ Complete Gasifica- 
tion of Coal: its bearing upon Smoke Prevention and 
Fuel Economy,” W T. R. Wollaston ; “ Pulverised 
Coal,” by Dr. J. T. Dunn; “ The Smoke Inspector 
and the Co.st of Production,” by H. G. Clinch ; 

“ Smoke Abatement and Boiler Boom Economies in 


phosphates, acidity iheasured by titration, ' the 
ratio of gliadin to glutenin, diaetatic capacity and 
so on, but no 6he of these points, or all of them in 
combination, accounted satisfactorily for the results 
obtained in, practice. The author, who is a keen 
and enthusiastic worker attached to a mill, does 
not appear to have evolved any new or striking 
conception on fundamentals, but has, in a verj^,.. 
readable way, collated a great number of recent 
publications, mainly American, German, and British, 
and has done much work in testing and applying 
the new theories. He says that flour is not merely 
a powder , to be analysed lor its constitutent parts 
but a “coarse dispersion of a dried up hydrogel.” 
Put shortly, the fundamental change in' ideas is 
the recognition that flour, dough, and bread are 
“-substanoes in the colloidal state.” He quotes 
Molts as follows :—“ It is possible to get tw’o flours 
haying approximately the same percentage of dried 
albumin hydrogel (protein or gluten roughly) and 
having almnst similar other constituents, and j'ct 
tbo two flours will have very different baking powers, 
due to the different swelling properties of the hydro¬ 
gels contained.” He attaches tjie utmost importance 
to hydrogen-ion concentration and writes thus:— 

“ The importance of acidity in flour and doughs 
has always been realised, but somehow tHe old 
titration results of chemists did not seem to lead 
to any useful or definite conclusions. This was 
because chemists were then reporting on the quantity 
of acid, rather than the intensity of acid, which 
recent work has shown to be the thing that matters.” 
Ho elaborates this point to show its imiiortanee 
in practice, and describes at lengtli Bailey’s electro¬ 
metric method of measuring hydrogen-ion ooncen- 
tratiori._ He provides a very useful indicator of 
how this method of measuring acidity differs from 



^denough ; “ Gas Coke—In relation to Industrial the patent (high grade) flours and low in the Tower 
Domestic Smoke Prevention and l^el Economy,” grades.” He shows that the so-called ripening of 

t E. W. L. ; “ How Electricity can help in the doughs in baking, hitherto npt fuHy define^' 
oke Abatera«|il(p'^y J. Frith ; “ The Influence of is due, at le^t mainly, to aninerease in hydrogeri-ion 

^Electricity on tj^ippomestic Smoke Problem,” by -— Tci—ii. --- 1 

)I. W. Bcauchamj||J''‘‘ The Use of Power other than 

.need by cial,” by Prof. Milos Walker; oon- 

titb.,»;Popular Lecture by Ex-Bailie W, B. 

on “'The Cost of a Smoky, 


concentration. Furthermore he explains how several 
so called “ improvers ” used in milling and baking 
operate and justifies them by their effect on this 
concentration, which in turn affects the colloidal 
properti® iff. flour and ddugh, ’ He devotes a cbapteY. 
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. Itayrovore, -m »» ^;^liai 3 C ^ires Kad proVed’ satisfactor 3 % timy \iei* iiofi BuitaWe ior 
a Y^ry yftluabfe liat Tentative a wide thoroughfare like Whitehall where the traffic 

Methods of Analysis ” approved in August, 1922, was not .only heavy but very rapid. But whilst 
by the Aitterwan Association pt .Cereal Chemists, such setbacks are inevitably' disappointing, each : 
Wheh he, alchemist, deals, with nour mUling tech- test carried out proved a source of fresh infonnation; 
nology, ho makes mistakes on details. The Indian Two of the important advantages of rubber roads i 
wheats .u^e get .aro not “ flinty,” nor are they now- Were the reduction of vibration and noise. The 
adaw “very dirty cockle is not one of the company has liquid assets totalliug ,t34,r>r)2 (War 
, chief Impurities in Manitoba, Northern Spring, and Loan £17,455, cash at bank £6709), and its liabilities 
Hard Winter wheats—for epm cockle as distinct are apparently limited to deferrefl shareholders (who 
from see^,. chiefly . wild buck-wheat, is almost arc to be allotted further defeired shares In satis- 
entirely tlbsent.; lior do Pacific vylieats as a class faction) and £2141 on open account, 
yield very )ybite .flour, for Wallast at least, vipld 

CEIXULOSE HOLD,N<S AND .NVESTNIDNT CO. 

■ “ cereal chemists and progressive millers,” for The net profit iu.the year to June 30 last amounted 
' whom it-was. primarily written, and should be read £14,830 (against £4360 in 1922-23). A sum of 
by, them. The title of the book, however, inay be ^34 brought forward is added. The balance of 
misleading, for beyond very slight references to rye, new issue expense.s (£851) has been written off, 
it deals only with one cereal, wheat and its derivatives, leaving £14,614 to be dealt with. The proposed 

A. E. HoMPimms dividend of 3d. per share, or 25 per cent., free of tax 
(against nil), wdl absorb £13,256, and £12.57 is to 
be carried forward. In the rev'enue account the 
item “ dividend ” interest and “ Royalty ” amounts 
to £83,972, whilst the last accounts showed “ interest- - 


COMPANY NEWS 

ELECTROLYTIC ZINC CO. OF AUSTRALASIA 

K ith the completion of the constructional imo- 
imo, the cajpital expenditure will show a marked 
line. Luring the year the capital expenditure 
' £600,000. The output was 44,768 tons of 

E rtrolytic zinc, in addition to which 154 tons 6f' 
mium were recovered, together with residues 
n cadmium plant operations containing 257 tons 
per. Supplies’ of raw material were drawn . 
inly from Broken Hill, and a steadily increasing 
inage is being derived from the company’s Read 
rebery Mines, Tasmania. The gross profit for 
year was £456,820, against £401,808 in 1922- 23, 
the net profit was £341,350, against £285,406. 
lis; added to £78,262 brought forwani, made 
failable £419,612, which has been appropriated as 
Jlpws Debenture sinking fund reserve, £11,560; 

/ tt^l^tion reserve, £4(),000 ; special amortisation 
< I, £100,000 ; dividends Nos. 4 and 6, £169,131 
^pt (£149,116) absorbed last year by divrideuds 
171 , 2 and 3; and balance carried forward, 
21. Since the close of the period a further 
lend (No. 6) on all preference and ordinary 
es, absorbing £95,346, has been paid. 

.£“' RUBBER ROADWAYS, LTD. 

The : iJkX /annual general meeting was held on 
itober 22f/Sir Stanley Bois, chairman, presiding, 
le aotiviti^ of the company fiurii% the year -were 
newed by the chairman, who aaid it was gratifying 
J record that in addition to substapHal gifts of rubber - 
hceived from pro<|ucing companies for laying rubber 
plooks ih Whitehall round the Cenotaph, two com¬ 
panies had ^ven lOWlb. and 20001d. of rubber, 
respectively, to be ap^ed to experimental purposes. 
It was re^ttable that the niober . blocks laid in 
Whitehall had to be removed, after a test of eight 
month^. the reason being that whereas similar blocks 
in^Hollw^^Sknd, 


and royalty ” at £36,987. 

LEEDS FIRECLAY GO., LTD. 

The net profit for the year ended June 30 was 
£30,827, after providing for debenture interest, com¬ 
pared with £38,197 for the previous year. A dividend 
of 6 per cent, is proposed, carrying forward £9704. 

CHINA CLAY PRODUCERS, LTD. 

An association, with the object of furthering the 
interests of china-clay producers, has been formed 
and registered as a company limited by guarantee 
without share oapital, each of the KK) members 
being liabie for £10 in the event of winding-up. No 
membet of the China Clay Producers, Ltd., will be 
qualified to hold office as a director who is the owner 
of any business pnxiucing Britisli china clay and 
has not entered into a producer’s agreement, or who 
holds a controlling interest in any company, or is a 
member of any firm producing British china clay 
which is not a member of the company. 

BRITISH CYANIDES CO., LTD. 

At the aiulual meeting, held on October 15; : 
Mr. Kenneth M. Chance dealt vvith the causes which 
resulted in the Compajiy making a loss of -£24,991 
during the year ended April 30, 1924, the chief 
reason being the sudden fall in the market value of 
cyanogen products. When the question of quality 
was regarded by consumers as being of first-rate 
importance, the Company was the pioneer in the 
manufacture of a high-gr^e sodium cyanide, which 
was then universally used in the gold-niining industiy; 
but now an American company produced a low- 
grade cyanide which was sold at a price far below 
that of the high-grade cyanide, and, with the aid of a 
bf 33 per cent., the American company had 
praptically. the whole of that trade. The 




low.; . 

British Cyanides Co., therefore, had to find a new about 50 Mr coot, prater fhaft in 1023, thoogh thh " 
outlet for the raw material obtained from the gas- actual bulk increas^ only by about 8 per cent, in 
works, and had practically to build up a new business, each case. There has been a considerable change ; 
with the result that a great deal of research work since the war in the ohaaraeter of I^nch trade. The i 
had been done and rapid developments had taken recovery of Alsace and Lorraine has rendered 
place in the process of fixing atmospheric nitrogen, unnecessary much of the importation previously 
which yielded a chemical which could be used in the made from Germany, such as ores, potash, and 
vulcamsation of rubber. The new plant for this had textiles. Chemical, metallurgical, and engineering 
been extraordinarily inexpimsiye to erect, and if it industries haye made such progress that imports in ' 
provtxl successful would overcome all difficulties in these branches are steadily declining, and in several 
connexion with financing the capital outlay required other industries home-produced articles are extending 
for converting the whole of the Company’s sulpho- their markets. The woollen trade has been much 
cyanide into this new chemical. Rtderring to the favoured in its exports by the depreciation of the 
liquidation of the British I’otash Co., Ltd., Mr. Chance franc. Great Britain and Belgium continue to bo 
said that he was convinced that the chemical trade the most important customers of BVance, each 
in this country would remain incomplete until a taking exports valued at 4400 mill, Of the 
potash industry was formed and developed on lines imports Groat Britain supplied 161 per cent, and 
approved by the leading chemical manufacturers of the United States 15-5 per cent. In both these cases 
this country and the British Government. expansion of trade w'as hampered by fluctuations in 

the value of the franc. 


ERINOID, LTD. 

The net profits for the vear ended August 31 
amounted to £27,171 (€17;i2.5 in 1922-23), and 
£6417 were brought forwarel. It is proposed to pay 
a dividend of 7 per cent., less tax (against 4 per cent., 
le.sa tax), to transfer .€10,006 to general reserve 
(against €.'50<X»), and to ti-ansfer £4000 to reserve for 
income tax, leaving £6497 to be carried forward. 
An agreement has been entered into with the Casein 
Co. of America to form a company to manufacture 
Erinoid in the Ltoited States. The company will 
take over the goodwill and connexion of Erinoid, 
Ltd., in the United States in exchange for an allot¬ 
ment of fully-paid shares representing one-third of 
the common stock of the new company. 

VAL DE TRAVERS ASPHALT CO., LTD. 

An intermin dividend for the half-year ended 
Juno 30 of 6d. per share, or 2J per cent., has been 
declared on shares Nos. 1 to 196,000, payable on 
November 3. 

REPORT 

.Report on the Economic Condition.s in France. 
Revised to June, 1924. By .1. R. Cahill, 
Commercial Comisellor, Paris. Department of 
Overseas Trade. Pp. 224. H.M. Stationery 
Office, 1924. Price 6.s. 

The economic revival which occurred early in 
1922 shows no sign of failing (c/. Chem. and Ind., 
1923, 7^). The reconstniction of devastated areas 
is praetically complete and industries are fully active 

■ other parts ; the chief diffleuity is a 
abour, which is being partially met by 
The industrial capacity of the country 
y superior to what it was before the 
irds both natural resources and' also 
ig jmwer. Efforts have been made to 
lie finances, and taxation is now nearly 
s heavy as in 1919. 

of imports into France in 1923 was 
32.615 fr., and of exports 30,431 mill, fr., each 


The coal industry has enjoyed a period of pros¬ 
perity since the beginning of lfc2 ; output rose from 
3)-94 mill. t. in 1922 to 38-54 mill. t. in 1923. This 
is expected to show a furth'er increa.se and may 
reach .5,5 to 60 mill. t. in a few years, so that there 
will be a big decrease in imports ; these reached 
30-66 mill. t. last year, of which 18-5 mill. t. came 
from Great Britain. The danger of stoppage of 
German supplies had the effect of increasing con¬ 
siderably the home production of motalhirgical coke 
which amounted to 2-3 mill. t. Iron ore production 
recoverwl in the middle of the year from the effect 
of uncertain supplies of coke and still continues 
satisfactory ; 95,(X)0 t. was exported from Isirraine 
and 2.30,000 t. from Normandy. The proiluction of 
iron and steel rose considerably in 1923 to 5-4 and 
5-1 mill. t. respectively. The aluminium industry 
has teen very busy during the past two years and 
is building up a considerable export trade. Before 
homo demands for reconstruction purjxises cut domi 
exports, France was one of the principal world’s 
suppliers of cement; with these demands notv prac¬ 
tically satisfied, and a production in 1923 of 5-9 mill-1., 
the country will no doubt again enter her old markets. 
Dyestuff and other chemici^ industries have made 
great progress, and home-produced dyestuffs are now 
thoroughly established. Among heavy chemical 
exports the chief is potassium chloride. All branches 
of textiles, except linen and lace, had a prositerous 
year. The increased demand for artificial silk has 
led to a great e-xtension of the industry, which now 
produces at the rate of 32(.)0 t. per annum. 


MINERAL OUTPUT IN WESTERN AUSTRALIA, 1923 

I 

In Western Australia the value of tlio mineralJ| 
output in 1923 was £2,667,950, being £143,676 lessl 
than for the previous year. The output was a^ 
follows :—Asbestos, 116 cwt.; clay, 34 tons ; coal, 
42(),7141;; copper ore, 33941.'; copper ingot, matte, 
etc., 1057 t.; gold, 504,511 fine oz.; iron ore, 2 t.; 
lead and silver lead, 3172 t.; lead (pig), 20 t.; 
magnesite, 22 t.; silver, 109,QP5 f. oz.; tantalite, 

5 t, j and tin, 1311. , 
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MARKET ltElH>Rt 

Market*Beport !i compiled from epeoial informatioci 
received frOin the Manulaoturen concerned. 


VtUe*i otherwUe tlafti the pricea quoted beloie cover fair 
quantiHet net and naked at eeUert' leorka.' 

^ OENERAI, HEAVY CHEMICALS 

ioetic Acid, 40% tech. .. £23 10s. per ton. 

Icid. Boric, Oommeroial— 

, Oryst. .. .. , .. £46petton. 

[Powder.. .. .. £47perton. 


I 


cid Hydrochloric 


lid Nitric 80” Tw. 


Acid Sulphxttio 


Linmonia Alkali.. 


tleaching Powder 


3s. Bd.—0s. per carboy d/d., 
according to purity, steengUt 
and locality. 

£21 10s.—£27 per ton makers’ 
works, according to district 
and quality. 

Average National prices f.o.r. 
makers’ works, with slight varia¬ 
tions up and down owing to 
local considerations : 140* Tw., 
Crude Acid, 66s. per ton. 108* 
Tw., Arsenical, £6 10s. per ton. 
168° Tw., Non-arsenical, £6 ISs. 
per ton. 

£6 16a. per ton, i.o.r. Special 
terms for contracts. 

Spot £11 d/d. i Contract £10 d/d. 
4 ton lots. 

£7 10a. per ton, pa<'kagoa extra. 


iisulphite of Lime 
jorax, Commercial- 
Crystal .. .. .. £26 per toft. 

Powder.£26 per ton. 

(Packed in 2-owt. bags, carriage 
paid any station in Great 
Britain.) 

.. £6 178. 6d. per ton d/d. 

.. £26 per ton. 


Islciuin Chloride 
ppper Sulphate .. 
Bthylated Spirit 64 o.p.- 
Industrial 


2s. 7d.— 2b. lid. per gallon, accord¬ 
ing to quantity, 
f Atineralised .. .. 3s. 8d.—4s. per gallon, according 

f to quantity. 

^kel Sulphate .. .. I £38 per ton d/d. Normal busi- 

kel Anunon. Sulphate > ness. 


ah Caustic .. 
as. Bichromate 
Chlorate., 
hlammoniao 

|J|tCttke.. i 

jbda Caustic, soul 


f<K 


loda Crystals 

iod. Acetate 67/98% 
lod. Bicarbonate 
lod. Bichromate.. 
lod. Bisulphite Powder 


£30—^£33 per ton. 

6.^. per lb. 

3d.- ‘per lb. 

£32 per ton d/d. 

£3 lOs. per ton d/d. 

Spot lots! delivered. £1617s. 8d. to 
£19 7s. 8d. per ton, according to 
strength. 20 b. less for contracts. 
£6 6s.—£6 10s. per ton ex railway 
depots or ports. 

£24 per ton. 

£10 lOs. per ton, oarr. paid. 
4id.perlb. 


sod. Chlorate 

3od. Nitrate refd. 96% 


RUBBER CHEMfCALS 

Antimony sulphide— 

Golden.. .. .. OJd.—Is. 3d. jier lb., according to 

quality. 

Crimson • • • * Is. 4d.—Is. Od. per lb., according 

to quality. 

Arsenic, Sulphide, Yellow Is. 1 Id. per lb. 

Barytes .. .. .. £3 lOs. to £6 16e. per ton, accord¬ 

ing to quality. 

Cadmium Sulphide .. 3s. 9d.—Is, per lb., according to 
quantity. 

Carbon Bisulphide .. £30—£33 per ton, according to 
quantity. 

Carbon Black .. .. 7d.—71d. per lb. e» wharf. 

Carbon Tetrachloride .. £60—£06 per ton, according to 
\ quantity, drums extra. 

Chromium Oxide, green.. Is. 3d. per lb. 

! 6d.—9Jd. per lb. Demand very 
brisk. Prices likely to remain 
steady owing to Brmness of 
rapeseed oils. 

Lamp Black .. .. £48 per ton, barrels free. 

Lead Hyposulphite .. 7id. per lb. 

Lithopone, 30% ^ . .. £22 lOs. per ton. 

Mineral Rubber “ Rub- 

pron " .. .. .. £16 6s. per ton f.o.r. London. 

Sulphur .. .. .. £10—£12 per ton, according to 

quality. 

Sulphur Precip. B.P. .. £47 lOs.—£52 lOs. (X'r ton, ac¬ 
cording to qnaufil.y. 

Sulphur Chloride .. 4d. per lb., carboys extra. 

Thiooarbanilide .. .. 2a. M. per lb. 

Vennilion, pale or deep .. 6s. Id. per lb. 

Zinc Sulplude .. .. 7Jd.—Is. 8d. per lb., according to 

quality. 

WOOD DISTILLATION PRODUCTS 

nwro is a general feeling that the toll in price of acetates 
during the last few WTOks has reaelied its limit. The 
tcudency is now to stiffen again. 

Acetate of Lime— 

Brown .. .. .. £11—£11 lOs. per ton. 

Grey .. .. .. £16 per ton. 

Liquor.9d. per gall. 32° Tw. 

Charcoal .. .. .. £7 15s.—£9 6b. per ton, according 

to grade and locality. Demand 
quiet but price steady. 

Iron Liquor .. .. Is. 7d. per gall. 32° Tw. 

Is. 2d. „ ,. 24° Tw. 

Red Liquor .. .. IQd.—Is.pergall. 14/16°Tw. 

Wood Creosote .. .. 2s. 9d. per gall. Unrefined. 

Wood Naphtha— 

Miscible .. .. 4s. 9d. per gall. 60“o O.P. 

Solvent.. .. .. .5s. 6d. per gall. 40%O.P. Firmer, 

Wood Tar .. .. £4 6s. per ton. Very quiet. 

Brown Sugar of Lead .. £43 per ton. 


Acid Carbolic— 
Crystols 
Crude OO’s 


TAR PRODUCTS 


£17—£18 per ton, according to 
quantity, f.o.b., l-cwt. iron 
drums included. 

3d. per lb. 

£13 6a.—£13 10s. per ton »x 
Liverpool. Nominal, 
lod. Sulphide oono. 60/65 About £14 10s. per ton /dd. 

3od. Sulphidb oryst. .. £9 per ton d/d. 

3od Sulphite, Pea Ciyst. £16 per ton f.o.r. London, Lowt, 
- i kegs included, 


.. OJd. per lb. Quiet. 

.. Is. 8(1.— Is. lod. per gall. Market 
flat. 

Acid Crosylic, 67/99 .. 2s.—^28. Id. per gall. Demand 

steady. 

Pule 95% .. ..Is. 9d.—2.8. jxsr gall. Better 

enquiry. 

Dark ., .. .. Is. 8<.l.—Is. lOd. per gall. Fairly 

steady. 

Anthracene Paste 40 % .. 4d. per unit ^r cwt. Nominal 
price. No business. 

Anthracene Oil— 

Strained .. .. 6|d.—7 Jrl. per gall. Small demand 

Unstrained .. .. Od.—6Jd. per gall. 










10»3 . 

, 

fieniMle— 

, Orade 6JS’» .. 

Slwdftrd Motor , 

Pure .. .. 

Toluole~90% .. 

Pure 

Xylol— 

Pure 

Creosote— 

Grosylie 20/24% 

Middle Oil .. .. 

Heavy Oil 

Standard Specification 
Naphtha— 
i^lvent 90/160 

Solvent 90/190 




7id.—9d. per gall, ex works in 
tank wagons. 

la. IJd.—la. 8d. per gall, ex works 
in tank wagons. 

Is. 5Jd.—Is. 7d. per gall, ex 
works in tank wagons. 

Is. 6d.—Is. fijd. per gall. Small 
deniarni for home consumption. 

Is. 7d.—Is. 9d. per gall. Small 
demand for homo consumption. 

2a. 3d. per gall. 

3s. 3d. per gall. 


a-N^hthol 
llinitrobenaeno ... 
Dinitroohlorhenzol .. .» 
Dinitrotoluene—^8/60° C. 8d. 

66/88*0,)s 


8d.- 8Jd. per gall., Little demand. 

f O.Jd.—Ojd. per gall., uecording to 
quality and district. Fair 
business passing. A little more 
demand for expor^^in bulk. 

Is.—Is. 3d. per gall 
good. 

lid—Is. per gall. Fair inquiry 
Local demand good. 


Naphthalene Crude— 

Cheaper in Yorkshire than Loncasliire. Demand rather 
better. 

Hraincd Clroosoto Halts £3 -£5 per ton. Demand slightly 
better. 

Whiazod or liot pressed £0-—£9 j)er ton. Demand very ' 
„ poor. 

Naphthalene— 

Crystals and Flaked 


Diphenylamtne ,. 
Monoohlorbenzol.. 
/J-Naphthol .;' ' 
a-Naphthylamihs 
^-Naphthylamine 
m-Nitranliine i'. 
p-Nitraniline 
Nitrobffljieno .. 
o-Nitroohlorbenzol 
Nitronaphthalene 
p-Nitrophenol .'. 
p-Nitro-o-amido-phenol 
.in-Phenyleno Diamine 
p-Phenyiene Diamine , 

. R. Salt , «■ ' ,. ■ 

Demand Sodium Naphthionate 
o-Toluidine 
p-Toluidine .. 
i»-Toluylene Diamine 


3s. Sd. per lb. d/d. ' 

9d.—lOd. pet Ib. naked at worker 
£8il0s. pwt<>nd/d. . 

-M. pet lb. naked at woirks. 
per lb. asked at works. 


?8.X0d.perlb.d/d 
. £63 per ton. 

. ; Is, per lb, d/d. ' 

, ls.3}d. per lb. d/d. 

.:'4a. per lb, d/d. 
i ia. 2^. pef lb. d/d. . . 

. 3s. SJd. per lb. d/d. •„ 

. 6 Jd.,^ Jd. per lb. naked at works 
. 28. lid. per lb. 100% basis d/d. 
, 10}d. perlb. d/d. 

. Is. 9d. per lb, 100% basis d/d, 
4 b. Od. per lb. 100%basis.- 
. 3s. lOd. per lb. d/d. . 

. lOs. 2d, per lb, «»% basis d/d. 

. 2s. 4di per ib. 100% basis d/d. 

3e. 2d. per lb. 100% basis d/d. 

.' lOd. per lb. 

. ■ 8s. per lb. naked at worker 
. 38. lod. per Ib. d/d. 


PHARMACEUTICAL AND PHOTOdRAPHIC 
■ fHEMICALS 


y 


Pitch, medium soft 


PjTicUnc-90/100 
Heavy 


—£16 per ton, according to 
district. 

42s. ed.—OOs. per ton acec^rding 
to district. Plenty of inquiry. 
Prospects brighter. 

19a. per gall. Steady demand, 

123.—123. 6d. per gall. Mai-ket 
dull. 


INTERMEDIATES AND DYES 

Business in dyestuffs has been very well maintained this, 
week., Slight reductions have been made in the price of a 
number of intermediates. 

In the following list of Intermediates delivered prices ' 
include packages except where otherwise stated. 

Acetic Anhydride 95% .. Is. 7d. per lb. 

®.3s. lid. per lb. 100% basis d/d. 

Acid Naphthionio .. 2s. 2d. per lb. 100% basis d/d. 
Actd Neville and Winther 6s. 8d. per lb. 100% basis d/d. 

Acid SaUoylio, tech. .. Is. Id. per Ib. Improved demand. 
Add SulphaniUo .. 9d. per lb. 100% bads d/d. 
Alui^umChloride,anhyd.ls. per lb. d/d. 

Amline Oil .. ,, 8d. per lb. naked at works. 

8^. per lb,, naked at works, 
la. per lb. d/d. 

3s. lid. per lb. 100% bads d/d. 
Is. Id. per lb. 

48. 3d. per lb. d/d. 

3a. perib. 100% bads. 

4d.—4Jd. per lb. Rather quiet, : 
28. Id.—^2s. 3d. per lb. Demand ' 
moderate. 

28. Id.—^2s. 3d. per lb. Demand 
moderate. 

I. per lb. 

2s. ed. perib. 100%basis. 

£85 per ton. 

4s, 3d. per lb. d/d., packages 
extra, returnable. 

28. 2id. per lb. d/d. Drmns extra, 
2s. 4d. per IK 100% basis d/d,, ,, ,. 


Aniline Salts .. ; 

Antimony Pentachlorida 
Bsnddme Base .. 

• Bensy 1 Chloride 95 % . 

p,Chlorphenol .. 
p-Chloraniline 
o-Cresol 19/31*0. 
flt-Cresol 98/100% t 

p-Cresol 32/34* 0. 

Dlobloraniline . 1 /i;' 

le 9. Add 



Acid, Acetic 80% B.P. 
Acid, Acetyl Salicylic 

Acid, Bensoio B.P.. 
Acid Boric B.P. .. 

Acid, Camphoric.. 

, Acid, Citric 

Acid, Qallic .. 

Acid. PyrogalUc, Cryst. 

Add Salibyllo 

, Add, Tannic B-P, 

Acid, Tartaric 
Amidol .. .. 

. Aaetanilidb .. 

Amidopyriu 
Ammon. Benzoate 

Ammon. Carbonate B.P 
Atropine Sulphate 
Barbitone ■. ., 

Benzonaphthol .. 
Bismuth Carbonate 
„ Citrate,, 

. „ Salicylate 

>, Subniteate 

Borax B,P. .. 

Bromides 


•Ammqriiun} 
Pota^ium ' 
Sodium .. 
Caldnttt' !LactAte 


. £47 per ton. Firmer.' 

. 3s. ld.~3s. 3d. per lb., acoordiig 
to quantity. Sales stead/, 
Price firm. 

. 2b. 6d. per lb. Cheaper. 

. Cryst. £61 per ton, Powder 
per ton. Carriage paid any 
station in Great Britain. 'i 
. 19s—^218. pot lb. , 

. Is. 3Jd.^—Ig. 4d. per lb., less S'), 
for ton lots. Market still weak. 

. 2s. 9d. per lb. for pure crystal ir 
2 cwt. lots. 

. 6s. 9d. per lb. Besubluned qualit; 
8s. per lb. Market firm. 

Is. fid.—Is.Sd. per lb., according 
to quantity. Slightly fi’nucr. 

. 2s. lOd. per IK Market quiet. 

. la. per IK, less 6%. 

. 9s. per lb. d/d. 

. 2s. per lb. for queuitity. ■ More, 
enquiry. 

. L^s. per IK 

. 3s. 3d—3S, 8d,. per lb. according 
to quantity. 

£37 per ton. , 

. 12s. 6d. per oz. for English make 
14s. 3d. per lb.' 

5s. 3d. per Ibi spot. ’ ‘ 

10s. 9d;*-12s. 6d. per IK 
lOs. 3d.—12s. Sd. , „ 

98 —11s. .. 

8s. 8d.—10a, 8d. „- 
, Crystal £29, Powder £30 per ton. 
Cfeniara paid any station in 
Great Britain. 

Market exceOdiiigly firm and prices 
ady^oin^i. ' Raw rbaterials ' 
dearer.,’' 

. Is. 8d.—Is, lid. per IK ) AoCord- 
. Is. 9d.—is. M. per lb. f ing to 
. lS.7d.— la. I^ld. perib. ' quantity. 
Is. fid.-^-ls. 8d. pet IK, Wceordiug'' 
to quantity. Fair demapd aft^^ 


0loT^ Hi^ata .. .. 

' V .. 

Porm*)&hy<io •.• •■•■•. 

iyoMopho^hato#— .' . 
CatfiiuDPii (oloble and 
•• ••> 
plyce‘tophOti*ate»—,* 

IrOW ^ . X.■ .,.■ 

': ., 

{’btasnui^, M% v r* 
r So4iu*nf «)%• •• ' . •• 

buaiacbl CKThdiiBte 

llexamiAe - .'v . .. 

Bbinatropine HydM>bn>- 
. m{da '■.-"'f "-'‘Vv 
JHybUraa^a hydrochlor . . 
Sypophoaphit^a— 
t Caltiiuiq ' .. .. 

Potaasium ;; •. 

Sodium ■ »* .. 

Ammon. Citrate 

ium Carbonate— 
^ht Commercial 
Oxide— 
it Commercial 
BI«avy Commercial 
ivy Pure 

iBi.M 

lol— 

,R. reoryst, B.P. .. 
ithotio 


urials •. 
(Hod oxide 

I ^Hprroaive sublimate ■ 




3d, per lb. .1 Slightly Sod. Benzoate, B.P. 
doftfefc : Spot sappliw. short. 

3^ (!d, ^bib. |br'btr^^ots. Price ' Sodii Citrate, B.P.C., 1923 

ton’ in'.biu^ •'.5^. HyposnlphiteTT . 
wharf.iindbn."' ’^ ■ 'Pbotoiiraplub *• 

Fair btjiineas peoaing. 


. 10113 , 




Sod. hletabisulphite cryst. 

Sod. Bitroprusside . . 

Sod- Potass. Tartrate 
' j (BochoUe Salt) .. 

^d, Salicylate .. 


n 


bite preeip. 
|ilOmel 

by 1 Salicylate 


7s.-per lb, .'..., 

8s. edi; per lb. 

'■9s. per-lb. 

38. Od. per lb. , 

■2s. dd. ■' ft 
lOs. per lb. 

8a. per lb. Forward prices hi^r.' 

30s. per oz./, ^ 

Fitglish make offered^ 120s. per os. Sulphide 

■ - Pure reoryst. ... 

3s. 6d. ^rlb.,^ fOT 2fcib;iota. 8°**’ Sulphite, anhydrous 

4s/Id. per lb. 

2s.'Td.4&. 6d. per lb. Sulpho^l .. 

Thymol .. .. . • • 


3s. Gd. per lb. Supplies of g^od 
iiuality now available. 

Is, lid.—2s. 2d. per lb., ac!«or<^agi 
to quantity. ' 

'.,V 

£13—£15. per ton, according tb'. 
quantity, d/d. consignee’s sta¬ 
tion in l^iwt. kegs. 

37s. 6d,—80s, per owt. nett cash, 
according to quantity. 

168. per lb. 

768.—82s. 0d. per cwt., according 
to quantity. Quiet market. 

Fair demand. Powder 28.—28. 3d. 
pet lb. Crystal at 28. 2d,— 
2s. 5d. per lb. Flake 2s. Od. ^ 
per lb. 

lOd.—Is. 2(1. per lb. 

£37 10s. per ton, minimuju 6-ton 
lots, increasing a(j(‘or(iing to 
quantity, I-cwt. kegs included. 

15a. Gd. per lb. Little demand. 

ICs. per lb. 


thyl Sulphonal 
ol .. .. 

S aiormaldebyde 
aldehyde 


ij^knacetin 
“ ^^nazone. 

Ilolphthalein .. 

8. Bltortrate— 
P/100% (Cream of 
[ Tartar) .. 

s. Citrate .. 
f ass. Ferricyanide 
otoss. Iodide .. 


jlass. Metabisulphite 
lass. Permanganate 

ainino Sulphate 

f ■ ' .. 

Besoroin .. .. 

Socoharin 

Salol 

Sily^ Ptqi^ate.. ; 


£36 per ten net. 

£75 per ton, less 2|%. 

£26 pet ton, less 2J%. 

2s.—2s. 3d. per lb., according to 
quantity. Steady market. 

OOs. per lb.. Market much Armor. 

263.—35s. per lb., according, to 
quantity. English make. In¬ 
creasing demand. 

Market very quiet. 

6s. 3d.—6a. 4d. per lb. 

3s. 6d.—38. 7d. ,, 

48. 7d.—4s. 8d. „ 

3s. lid.—4s. ,, 

Is. lOd.—2s. per lb. Seasonal 
increase in demand. 

24s. per lb. Slightly weaker. 

11s. per lb. British make. 

2a. 8d. per lb. for B.P. quality. 

Is. 4d.—Is. 6d. per lb. in free 
bottles and cases. Supplies 
jitentiful. 

6s. 9d. per lb. 

6s. 9d. per lb. Slightly lower. 
Supply exceeds demand. 

6s. W. pet lb. 


SSa. per owt., less 2J% for ton 
lots. 

Is. lOd.—^2s. 2d. pM lb. 

Is. Od. pec lb. Quiet. 

16s. 8d.—17s. 8d. per lb,, accord¬ 
ing to quantity. Steady mar¬ 
ket. 

7id. per lb., 1-owt. kegs included. 
F.o.r. London. 

7Jd. pot Ib. spot. Forward 
prices higgler. 

2b. 3d.—28..4d. per oz., in 100 or. 
tins. Steady market. 

58. 3d.—6s. 6d. per lb. 

638. per lb,, in 60-lb. lota. 

38. 9d. per lb. for owt. lots. 

9a. per lb, for satirfactory product, 
Ji^t,te eqkflshf.-u/te-: >1 u4siiv:; 


PERFUMERY CHEMICALS 


Acetophenone 
Anbepine.. 

Amyl Acetate 
Amyl Butyrate 
Amyl Salicylate 
Anethol (M.P. 21/22“ C.) 
Benzyl Acetate from Oilo- 
rine-free Benzyl Akiohol 
Benzyl Alcohol free from 
Chlorine .; 
Benzaldehyde free from 
Chlorine 

Benzyl Benzoate. . 
Cinnamio Aldehyde— 

' Natural.. 

CoumoHn 
Citroneliol .. 

Citial .. 

Ethyl eSnnamate 
Ethyl Phthalate .. 
Eugonol .. .. ,. 

Oecaniol (Falmarosa) .. 
Oeraniul .. 

Heliotropine 
Iso Eugenol .. 

Lmalol eat Bois de Bose.. 
Linalyl Acetate .. 

Methyl Anthranilate 
Methyl Benzoate.. 

' Musk Ambrette .. .. 

Musk Xylol 

NeroUn. 

Phenyl Ethyl Acetate .. 
Phenyl Ethyl Alcohol .. 
Bho(linol .. 

Safrol .. .. 

Terpineol .. .. 

Vanillin .. 


12s. per ib. 

168.3d. „ 

28. Od. „ 

6s. 9d. ,, 

3s. 3d. 

4s. 6d. „ 

3s. 9d. „ 

2b. 9d. 

33. 6d. „ . 

3s. 6d. „ 

18s. 9d. „ 

193. 6d. „ 

17s. 

8s. „ 

128. 6d. „ 

3s. 3d. „ 

lOs. „ 

33s. 6d. „ 

Us. 6d.- Ills. Cd. per lb 

Gs. 9d. „ 

168. 8d. „ 

26s. 

26s. „ 

93. Gd. 

53 . ., 

oOs. „ 

13s. Gd. „ 

4b. 9d. „ 

i6s. ,, 

IGs. 

65s. „ 

Is. lOd. „ 

2s. 4d. „ 

258. Gd. „ 


Oil,- 


Almond 
8.P.A. 

Anise Oil .. 

. Bergamot Oil 
Bourbon Geranium Oil 


ESSENTIAL 
Foreign 


OILS 


ISs. Od. per lb. 
2 b. 8d. per lb. 
16s. 6d. per lb. 
33s. Od. per lb. 
6^. per cwt. 
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> c^isn^y iTO nroysKiY 


Oananga OH Java 

• 108. per lb. 


Cassia Oil, 80/85% 

. iOa. por lb. 

Dearer. 

Cinnamon Oil, Leaf 

. 6|d. per oz. 


CStronolIa Oil— 



Java 85/90% .. 

. 6s. lOja* M 

Dearer. 

Ceylon .. 

. 3a. 8d. por lb. 

Dearer, 

Clove Oil. 

. 78. 9cl. per lb. 


Eucalyptus Oil 70/76%. 

2s. 3d. per lb. 


Lavender Oil— 



FniiU'h 38/40% Esters 32a. (kl. per lb. 

Dearer. 


Lemon Oil 
Lemongrai'^s Oil .. 
Orange Oil, Sweet 
Otto of Rose Oil— 
Bulgarian 
Anatolian . * 
Palma Rosa Oil .. 
Peppermint Oil— 
Lnglbh 

Wajme County 
Japanoi^o 


Fetitgrain Oil 
Sandal Wood Oil- 
Mysore .. 
Atistralian 


3a. 2d. per lb. 


4a. 6d. ^ 

lls. pe^ 


ler lb. 
lb. 


^408. per 0 Z 4 

Ida. per oz. 

16e. 6d. per lb. 

70a. per lb. JDearer. 

30s. i>er lb. Higher prices anti¬ 
cipated. 

18.a. Od. per Ib. paid. Practically 
unobtainable for spot or near 
delivery. 

03. 3d, per lb. 

26s, 7d. per lb. 

18s. 6d. per lb. 


PATENT LIST 

The dates given la this Hst are. In the case of Appllcatioai for Patents 
those of applications, and In the case of Complete SpeoJflcations acc^ted 
those of the Oincial Journals in which the acceptance is announced. Com¬ 
plete Specifications thus advertised os accepted are open to (nspe^Ion at 
the Patent Office immedlatcl;^, and to opposition before Doo. 2*.ud; they are 
on sale at Is. each at the Patent Office, Sale Praneb, Quality Court, 
Chancery Lane. Ix>ndoD, W.O. 2, on Xov. 0th, 

I.—Applications 

Ablt?tt, and Shaw and Co. Grinding and/or mixing otc* 

machines 24,53^5. Oct. 10. 

Annsti-ong (N. V. Algem. Cheiniscli© lyroduotenhandol). 
St‘|)aration of va|Knia(.'d organic substanoos from gaKcoua 

mixtures. 24,795. Oct. 18. 

Coley and Hornsey. Rotary fumaee.s cto. 24,184. Oct. 13. 
(!k>lev and Horiiacy. Sealing rotary kilns etc. 24,185. 
Oct. 

General Electric Co., Ltd. Treatment of crystalline sub¬ 
stances. 24,384. Oct. 14. (Ger.. 3.5.24.) 

Hel)crlcin. Prev(mtion of hcbIo ct-c. in bodci^ etc. 24,610. 
Oct- 10. 

Imray (Rajinond Bros. Impact Pulverizer Co.). Pulverizing 
mills. 24,007. Oct. 10. 

Mark.s (Maschmenbau-Aastult Humboldt). Gnnding etc. 
apparatus. 24,274. Oct. 13. 

Mongereau et Cio. Pulverising machines. 24,.^IS. Oct. 15. 
(Belgium, 15.10.23.) 

Rigby. Drying. 24,524. Oct. 16. 

Stone. Retorts. 24,009. Oct. 10. 

Wilputto. Oout||^ou8 tunnel kiln. 24.181. Oct. 13. 

I. —Complete Sp«|ft|i|^n8 Accepted 

17,607 (1923)jg^f^C Binding granular and other sub¬ 
stances. 

24,851) (1923| 
apparatus. (2| 

II. —Applications' 

Fairbrothor (iSjikson Rew-nreh Coqjoration). Oaslflcation 
of cool. 24,23 k? Oot. 13. 

Fafrbrofchcr (Jackson Research Oor[:toralion). DistUlution. 
of carbonaceous material. 24,232. Oct. 13. 



tings and Bodman. Rotary drying 


' ’ , - - ■ J.,, ^ 

Marks (Carbide and (Sarton' Chemicals Oorpoiation)- 
Processes of metifying hydrooarbon: mixt.urBS. 24,833. 
Oct. 18. 

Weber. Manufacture of briquettes ■ from coke smalls. 
24,26». Oct. 13. 

I).—Complete Speciflcatlons Accepted . 

17,497 (1923). Sutcliffe. Fuel. (222,931.) 

18,705 (1923). Cummins. Gas-retort settings. (222,987.1 
20,741 (1923). Hinohley, Greenwood, and White. Rapidd 
ly drying peat. (223,011.) 

23,259(1923). Anuaratone. : PiejMfcring liquid fuels forj 
interual-oombustion engines, (217,873.) 

28,699 (1923). V. It. Oil Processes, Ltd., Lucas, and( 
Lomax. Methods of refining hydrocarbons. (223,068.) 
7509(1924). Records, liquid fool. (223,140.) 

10,311 (1924). British TIiomson-Honston Co. See X. 

III.—Application 

Marks (Carbide and Carbon Chemicals Corporation). 24,833. 
See II. 

III. —Complete Spectficailon Accepted 

28,699 (1923). V. L. Oil Processes, Ltd., Lucas, ancl 
Lomax. See II. 

ly.—Applications 

Carpmacl (Parbt'nfabr. vorm. F. Bayer & Co.). Manufac¬ 
ture of azo dyestuffs. 24,592. Oct. 16. 

Farbenfabriken vorm. F. Bayer & Co. Manufactui'o of 
dyestuffs. 24,753. Oct. 17. (Ger., 18.10.23.) 

Hefti and tSchnorf. Production of acridine derivatives etc. 
24..305. 4)ct. 14. 

Morton, Harris, Jones, Wilson. Wylam and Morton 
Sundoiu' Fabrics, Ltd. Dyes and dyeing. 24,608. Oct. 16. 

IV. —Complete Speclflcatlons Accepted i. 

17,822 (1923), Barnard. Manufacture of ilyestuffs!) 
(222,947.) 

20.04.5 (1923). Ebericin. Manufacture of silicates of tlu- 
basio dyestuffs. (201,940.) 

V. —Complete Speciiicaflont Accepted 

14,571 (1923). Lilienfeld. Manufacture of cellulose sok'* 
lion. (212,864.) ; 

6125(1924). Akt.-Gos. fiir Auilin Fabrikatiou. Washii 
artificial silk. (212,911.) . 

13,890 (1924). Ilartoga. Spinning viscose. (223,171.) 

VI. —Applications 

Brandwood. Dyeing etc. yarns in wound form. 24.64: 
Oct. 10. 

.Morton, Harris, .Tones, Wilson, M^ylam and Morto' 
Sundonr Fabrics, Ltd. 24,608. See IV. 

Soe. Alsaeienivc do Produits Ohiiniquos. Dyeing of artlflci 
silk. 24,843. Oct. 18. (Fr., 3.11.23.) 

VII. —Applications ^ 

Coko and Gas Ovens, Ltd., and Pearson. Nentralisin 

free acid m sulphate of ammonia. 24,493. Oct. 15. 

Coley and Hornsey. Production of magnetic oxide o 
iron. 24,188. Oct. 13. 

Evans. Recovery of ferrous sulphate from waste pickio/ 
24,171. Oct. 13. I 

Soo. d’Etude des Agglomilrds. Production of pure oxide 
of zirconium. 24,468. Oct. 15. (Fr., 17.10.23.) j 

VII.—Complete Specifications Accepted 

21,136 (1923), Coclcsedge. Manufaeturo of sodium car 
bonate. (223,015.) 

30,988 (1923). Deguido. Manufacture of barium cyanide. 
(223,082.) 

854(1924). Comp. G6n. des Produits Chimiques do Louvres. 
Manufacture of zino sulpliide. (209,707). 

3703 (1924). N. V. Stikstofbindings Industrie Nederland. 
Manufacture of amraonio from products containing cyanides. 
(211,857). 
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Via—Af plkattons • 

k General Eleottfo Co., Ltd. BeadiJy Ineible glaesee and 
enamels. 21,393. Oct. 14. (Oer., 8,.1.21.) 

, Guy. Manulaoture of saggors. 34,163., Oct. 13. * 

k Soc: d’Bfcudo doe Agglomlris. Kofractory products. 
4,469. Oct. 18. (Fr., 17.10.23.) 

Soc. d’Etude dos Agglom4r8s. 24;470’. Sw IX. 

X.—Applleallont 

Girounrd. Manufacture of Portland, cement. 24,343. 
[lot. 14. . . 

! Mitchell. Manufacture of cement. 24,763. Oct. 19. 

[ Soc. d’Etude des AgglomArOs. Kofractory cement. 24,470. 
>ct. 13. (Fr., 29.10.23.) 

Stone. Manufacture of Portland cement. 24,610. Oct. 16. 

’‘'.—Complete Specifletflons Accepted ^ 

17,238(1923). Caceia. Manufacture of lime-sand concrete. 
22,923.) ' 

17,484 (1923). Douzal. Manufactlri of artihoiai marble. 
17,497.) 

—Applications 

loloe. Booovory of anc from zirio residues. 24,563. 
t. 16. 

Coley and Hornsey. Manufacture of iron from iron ores. 
jlSO, 24,190, 24,191, 24,194. Oot. 13. 
loloy and Hornsey. Manufacture of steel. 24,172. 

13. 

iley and Hornsey. Manufacture of alloys. 24,193, 
96. Oot. 13. 

ley and Hornsey. Manufacture of iron. 24,193, 24,197. 

14. 

ans. 24,171. Xee Vll. 

fourni4. Production of iron and steel. 24,287. Oct. 13. 
(’ado (U.S. Smelting, Kefining and Mining Co.). Purifying 
■ ' nial load alloys etc. 24,593. Oct. 16. 

fomplele Specifications Accepted 

fe21 (1923). Barker (Vegetable Oil Securities Co.), 
kratus for making metal catalyst. (322,922.) 

Isil (1924). British Tboinson-Houston Co. Malleable 
Jductile tung.sten composition or alloy suitable for the 
jfocture of lighting bodies or filaments. (213,348.) 

Applications 

irkaldy. Anodes. 24,684. Oct. 16. (U.S., 16.10.23.) 
■vy. Dry batteries. 24,308. Oct. 15. 
pNitt. Electrolysing fused baths. 24,265. Oot. 13. 

-Complete Speciiications Accepted 

r 2,383, 12,716 (1023). Sge. Anon, lo Carbone. Licpiid* 
it coating on porous bodies of electrodes of batteries or 
ctrolysing-apparatus. (198,650 and 206,471.) 

-Complete Speclilcatiens Accepted 

l.’K12 (1923), BoUinghome. Emulsive and detersive ogonts, 

r d the manufacture thereof. (222,602.) 

17,221 (1923). Barker (VegetaWo Oil Securities Co.). 

X.. 

!All.—Application 

Farbenfabriken voriu. F. Bayer und Co. Manufacturo of 
Ithopone. 24,764. Oct. 17. (Ger., 30.11.23.) 

? lll.—Complete Specification Accepted - 

19,596 (1923). Naugatuck Chemical Co. .See XX. 

’XlV.—Application 

Frasor, Rissik, Fraser and Co., and Shaw and Co. Produc¬ 
ing rubber eto. solutions. 24,334. Oot. 16. 

XVII.—Application 

Carpmael (Farbenfabr. vorm. F. Bayer und Co.). Manufac¬ 
ture of esters of sacoharidos eto. 34,835. Oct. 18. 

XIX.—Application 

Krempf. Treatment of protein matter. 24,511. Oot. 15. 


XIX. —Complete Specifications Accepted 

21,018 (1923). ^uer. Purifying and sterilising liquids anti 
gases. (202,654.) 

21,270 (1923). Siohert. Separating scalo'forming salts 
from boiler fo^-water. (204,027.) 

1861 (1924). Rushen (.Siemens-Scliuckorlworkc Oos.). 
Treatment of green fodder. (223,010.) . . 

XX. -—Applications 

Bloxam (Haoo-Qes. Akt.-Ges.). Manufacturo of compounds 
of alkaloids. 24j377. Oot. 14. 

Carpmael (Kaiser), Manufacture of formaldeliydo. 24,765. 
Oct. It, 

Vidal. Preparation of fatly acids etc. 24,822. Oct, 18. 
(Ft., 19.10.23.) 

XX. —Complete Speciiications Accepted 

19,595 (1933). Naugatuck Chemical Co. Manufacturo of 
formaldehydo oondensation products of aliphatic amines, 
and products obtained thereby. (307,499.) 

27,613 (1923). X-’olIak, Manufacture of condensation, 
products from formaldehydo atid urea, thiourea, or their 
derivatives. (206,512.) 

10,105(1924). Lodoga Soc. Anon., and Maimcri. Prepiwa- 
tion of dietliyl sulphate from ethylene. (215,000.) 

XXI. —Application 

Evans. Colour photography otc. 24,682. Oct. 17. 

XXI.—Complete Specifications Accepted 
17,603 (1923). Polj-graphische Gcs. Photographic print- 
ing-prooesses, and plates and liUns tlierofor. (200,814.) 

17,823 (1923). Albert. Colour photography. (222,948.) 

XXIIl.—Application 

Atkinson. Means for quantitativo determination of 
selected gases in atmospheres. 24,228. Oct. 13. 


GENERAL NOTES 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, .35, Old Queen Street, London, 
S.W. 1) has received the following enquiries for 
British goods. British firms may obtain further 
information by applying to the Department and 
quoting the specific reference number:— British 
hxdia : Steel (Director-General, India Store Depart¬ 
ment, Branch No. 10, Belvedere Road, Lambeth, 
8 .E. 1). Egypt: White metal (Inspecting Engineer, 
Egyptian and Sudan Governments, Queen Anne’s 
Chambers, London, S.W. 1, Ref. No. E.S.R./4331). 
Italy: Copper clad and chrome nickel wire (444). 
Netherlands : Glass (445). Poland : Tin, tinplate, 
steel (448); Chemicals, rubber (449). South -4/rtca : 
Indiarubber (441). Sudden: Paper (450). Turkey: 
Leather, hides, oils (451). 

Notes on Plant and Products 

Memrs. Thornas Tyrer tt Co. have issued the 
October, 1924, edition of their price-list of “ Sterling ” 
Brand Chemicals. A wide range of products is 
stocked, including A.R. Chemicals, volumetric solu¬ 
tions, and a large variety of inorganic salts both pure 
and commercial, and organic compounds such as 
benzaldehyde, ethers, and hydrogen peroxide. The 
list gives prices for quantities ranging from 1 lb. 
to 1 cwt. 

An Oil Cooler of novel design is now' Iteing made 
by Messrs. A. F. Craig & Co.. Ltd., Cakdonia Engine 
Works, Paisley, for which several advantages are 



low? . 
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maehine, which is duo to jIt. /^oore, the supcrin- TOdersrthe col^fiTf^ 

tending engineer of the Btinnah; Oil CoimM^iv’s tha hrin ^ filtered oil being pumped through 
refineries, operates continudusly, is ejctremelv^mi ^ biwa, This 

pact and embodies everv refinement that P^.hOat 

the test of practice. It consists of a vertical s^es o 12.0^^ has adfiiallyl 

--■ extractedv.:?»\ 'V ■■■■-::y “■ ■;■■•:■ > 

^ <?ar%s hhvo hot sufficiey strength in 
V Selves to hold together without bursting when filleiM 
- ■^ith a heavy liquid. For this reason a oarboy is 
always provided j^th a hamper which, if of sound 
desijm, shpuld follow the contour of the glass as 
. elowly as is prasi^, The pioneer manufacturers of 
carboys in .this SiUntry are R. and H, 
Leigh ar^. Sons, Ltd., of Bolton;-a firm which was 
the original patentee and inventor of the carboy 
hamper m 1876. The ordinary carboy makes a 
soiTOwhat top-heavy package, and. when used singly 
or m sipall numbers, some provision is necessary to 
prevent falling over. To meet this difficulty Mt^srs.- 
Leigh and Som originated the “ Safety Crate ” for 
the Railway Clearing House. This safety crate has 
been widely adopted and with certain adaptations, 
such as tho chinaman hat hoods,” can be used for 
the ti»Mport of dangerous liquids, such as acetic 
anliydride. An accessory essential to the user of 
.carboys is a carboy stand and tilter, which Messrs. 
X,eigh and Sons supply either in stationary or 
prtable tTOes, in addition to the invaluable carboy 
barro-w. Everything relating to carboys is supplied 
by this Bolton firm, even down to smaller guar such 
®“*'bby stoppers made of acid-resistant fire-clay. 

J he iiaslman Chemical Co-, of Rochc.ster, 

Ims issued a twelfth list of Eastman Organic Cheiiiica 
The list, contains tho names of over 1800 cheraie- 
kept in stock, and more are continually being add’ 
Ihrw groups are available :—“ Eastman’s ’’chemici 
of the highest purity obtainable, “ Practical ” choii 
?< Yn u .*''®cient purity for laboratory work, a' 

X cfag inicals as obtained from larc6 sc(i 

raanufactureri^In addition, many biological dyl 
vital stains ariorindicators are stocked. Datashowi' 

the punty of the plant products are supplied <! 
request, and the company states that it would be gli 
to hear of new organic compounds available f< 
purchase, or new sources of supply, and of chemica 
i^uired as it desires not only to prepare material' 
but to act as a medium for the mutual assistance <1 
organic chemists. j 


THE “ MOORE-BURMAH ” OIL COOLER 

Each cell comprises an upper and lower chamber 
the upper chamber being closed above by the bottom 
of the next higher c^, The oil to be cooled flows 
through the uppeji cI 
to bottom, whei^ 
flows through thd^ 
reverse direction, 
copiers being s' 
animal, or vege , 
inner surfaces of 


iliers only, in series from top 
he cooling medium, brine, 
T chambers in scries in tW 
paraffin or other wax (the 
le for treating any mineral, 
oil) is deposited on the smooth 


- Y-, cylinder, and is scraped off as 

It forms by well-design^, adjustable spring scrapers. 
H required, refrigeratiom can be saved by ue' 


>y using some 


publications RECEIVPP 

The InsECENca or ihb* iNOKsTioN or Potassicm 
Chlohatb, SonroM Chiamudb awd Water on tub 
O xTOBN CAPAciir or TSB Blood. By Victor Rosg. 
Fp. 2. Boprinted from the’Proceedings of tho Society 
for Experimental Biology and Medicine, 1924. XXI 
Pp. 182—184. ’ , 

The Eibctboevtic Theory or Corrosion. By Wilder D, 
Reprinted from the Journal 
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PRESENT-DAY PROBLEMS IN CROP 
PRODUCTION* 

By SIR E. JOHN RUSSELL, F.R.S. 

'I’ho visitH of tile British Associiitioii to Canada 
have hitiierto very a])|)ro)iria(/(dy coineided with 
delinite staf'os in tlio (iroj'ress of afiricidtund science 
and practice, [t was at the .Montreal Meeting of 
1S84 that Lawes and Gilljcrt |)re.s<‘ntcd tjieir ell- 
known paper on tlai .soiirce.s of the fertility of 
Manitoba .soils which ended the hint great period 
of the develo|)inent of agrii-nitural science. This 
period had lasted eighty years ; it hail been ushered 
in wilh the ])rcci.sc and scientilic work of do Saus,sure 
pnbli.slied in 18(l4 ; it.s outstanding feature.s had 
licen the foundation of agricultural science by 
Bou.ssingaiilt in 18.'!4, its enrichinent by Liebig'.s 
brilliant essay' of 184(1, and its .systcinatic develop¬ 
ment by Lawes and (iilbert at llothamsted from 
1843 onwards. The whole |)urposc of the scientific 
workers of (he jieriod was to feed the plant; in 
Gilbert's own words the message of the crops on 
the Rothamsted plots was, " If yaai won't, feed us 
wo won’t grow." The sueeess of (ho new' science 
was remarkable ; its great, triumph was the discovery 
of artificial fertilisers and their introduction inh) 
farming iiraetice, and the workers had the great 
joy of seeing the crop yields rise considerably as the 
direct and recognised result ot their labours. The 
probicm.s were largely chemical, and agricultural 
science was regarded ns simply a branch of chemistry. 
Gilbert's papiw in 1884 was read before the Chemical 
Section, and it ])rc.sented .soil fertility as essentially 
chemical; a fertile soil, he argued, Is one containing 
much plant fonil, tispecially nitrogen ; it Ls one 
which has accumulnti'd within it the residues of 
age.s of natural vegetation, and it becomes infertile 
as this residue is exhausted." At tho time of the 
Toronto Meeting in 181)0 a new period had begun, 
ipiietly and unnoticed, but growth was so rapid that 
at tho Winnipeg Meeting in IfH)!) the subject had 
grown right aw ay from chemistry ; it had become a 
delinite subsection, and its importance was so 
Avidely recognised that a recommendation wa.s pas.sed 
asking the Council to .set it up a.s a full .section, 
which was subsequently done. 

In this second period the purpose was not to feed 
the crop but to study' it; to iliscover w'hat factors 
are concerned in the grow th of crop.s and how' they 
operate. ’I'lii.s period, which may be called the 
period of free exploration, since the workers were 
not usually tied down to any particular technical 
prolilem, bi'gan abno.st ,simultan(a.)usly in the United 
States, in France, and in Germany. A.s soon as 
•agricultural .science w as studied in the United States 
it became evident that the cultivation of the soil 
was at Ica.st a,s imivntant ;is the feeding of the crop. 
’Plus fact had, of course, been fully recognised in 
the I'higlish experiments, but the I'lnglish farmer 
was .so .skilled in cultivation that he could be taught 
but little by science. The early American work 
os develoix^d by Kedzie at -Michigan, King at Wi.s- 

* Presidonlial Address Ixiforo .Section .M (Agrifnliiiro) of 
the liritish Associntion, Toronto. 


consin, Hilgard, and Whitney, was largely physical, 
and it greatly widened the outlook of agricultural 
inve.stigators, opening the way to tho extimsive 
physical and physieo-chemieal studies Avhieh have 
ninv become so charaeti-rLstin a feature of American 
work. Tho French inve.stigutor.s, particularly Schloe- 
sing, Muntz, Berthelot, and Deherain, and tho 
brilliant Russian, Winogradsky, then in Paris, 
revealed a new Avorld of soil micro-organisms, the 
wonder and mystery of which appealed to the 
imagination of the younger workers in a way that 
none of the older utilitarian w'ork had done. The 
Germans methodically explored the fields thus 
opened up ; Ifellriegel and Wollny accumulated a 
mass of data as to plant grow'th and .soil change.s 
w'hieh .still remains of value to the student. These 
jiioneers were succeeded by' a host of followers 
whom it would be impo.ssible to enumerate at length, 
and from w'hom it would be invidious to select a 
few. Moreover, the chemists and phy'sicists of tho 
old school were no longi'r left in sole jiosso.ssion ; 
van Bcmmelen introduced the conception of colloids, 
and at a later date Mitscherlich, Baule, and others 
developed the idea of mathematical expressions 
for the data of .agricultural .science. Sachs and 
hLs pupils in Germany, JJidierain, Maipienne and 
Uemoussy in Jfranee, joined uji the new science of 
plant physiology witli agricultural science. The 
plant breeder also came in ; Gregor Mendel's work, 
after lying hidden for forty years, was revealed to 
tho world by Bate.son and wa.s at once turned to 
agricultural u.se in Kngland by one of Marshall 
Ward’s pupils, R. 11. Bilfen ; and in (he United 
States by Webber and others. The .selection method 
Avas developeil to a high pitch of [jerfection in Canada 
by William Saunders, a rcA-ered leader in our .science, 
who.se dignified presence and kindly words of greiding 
remain as a vivid recollection of our visit fifteen 
years ago. His mantle has fallen on his son Charles, 
Avho has continued and developed the Avork. 

The result of all this elTort has been tho acouniu- 
lation of an enormou.s ma.ss of information covering 
a very large part of the field with which agriculture 
ha.s to deal. It has been e.sseiitially a pioneer 
period, with all tho ad\'antage.s of ki.'on individual 
interest, eontroA’er.sv, sometimes even of excitement; 
but also witli the disadvantages of a certain lack of 
jierspcetive, failure to follow u)) inqjortant issues 
and some narrowne.ss of outlook inevitable when a 
single individual is working alone at a great subject. 

GkNERALISA’I'IONS TlfAT HAVE EMERGED 

But in spite of these drawbacks several important 
gencrulisation.s have emerged. t)iie of tho most 
pregnant in })o.s,sibilities for the future is the recog¬ 
nition that tho plant is a A'ery plastic organisation 
and can be modilied to a eon.sideruble extent within 
certain limits. Two methods are adopted : breeding, 
which may be on observational line.s or on the 
Mendelian method of ])icking out the desired unit 
characters from plants in which they oieur and 
assembling them in a new' plant; and selection, 
in which a desirable plant is caused to produce seed 
from which stocks are multiplied. The scientific pro¬ 
blems fall within the province of the science of genetics; 
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he ijractical significance of the work lies in the 
act that it greatly simplifies the agricultural problem 
ly providing plants more or less suitable to the 
■xisting naturi l conditions where otherwise the 
'Xpert would have the difficult, if not impossible, 
ask of making the conditions suit the available 
ilants. The work has proved extraordinarily fruitful 
ind has given astonishing results even in our own 
imc. It has played no small par-t in the amazing 
levelopment of wheat growing in Canada. When 
die British Association went to Winnipeg in 190!) 
we were all impressed by the fact that Canada 
had then passecl the HWt-million bushel mark in 
production, but who wmdd have thought that 
within fourteen years tin' production would exceed 


plant residues, producing nitrates, humic and other 
substances of great importance in crop production. 
But the numbers of these organisms fluctuate 
continually; and the bacteria at least change 
hourly; the nitrates sulfcr equally rapid changes 
in amount. Even the mineral part of the soil is 
not constant in composition. Modern research 
work shows that many of th(' properties deter¬ 
mining fertility in soils are due to the soil colloids, 
and some of the most important arc attributable 
to calcium complexes. These arc unstable and are 
aft'eoted by the soil water. If the water is free from 
salts but contains carbon dioxide, the calcium may 
be replaced by hydrogen, and an acid soil results ; 
if the water contains .sodium chloride, the calcium 


T.iiiLi; I 

Soils of similar ti/pi's as regards mrrhaniral analysis, hut varying grmlhf in Jritilily bg reason of rlinyaiir thjjetenees 


Rich in tiiK'r traction-s 
Waste land Poor farm 

very (litticnlt, Fertile stnl, land (HItieult (toodprairto 
of cultivation millet W cotton to cultivate .soil, tVlieat 


Iticli m coal ser 
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* .Mainly lilack nodiilea of calcium carbonate 


■171 million bushels ? Even in England, where 
whetd has been grown for 2000 years, anil where 
farmers htive a long traditional l,nowledge of the 
crop, the new varieties introduced by Billcn have 
increased the yields and the certainty of yields. 
The triumphs of Webber and others in the Vnited 
Stater., of Nielson Ehle with cereals in Sweden, 
.1effre\'- in standardising the tiuality of cotton in 
Egypt, the Howards in protlucing wheats for India, 
to mention only a few, are still fi'esh in our minds. 
In the first period in the development of agricultural 
science the honours in the matter of practical appli¬ 
cations lay with the chemi.sts for the artificial 
manures, but in the present jicriod we must admit 
that they lie with the plant breeders and selectors 
who, indeed, are only on the threshold of what 
they may yet accomplish. And this great practical 
purpo.se of finding or producing varieties of crops 
specially suited to local conditions would bo further 
advanced if the wifi'k were done in co-operation 
with plant physiologists who could precisely define 
the modifications required. Much saving of time 
and effort could be effected if it were jsissible to 
set up some international garden where sinidl 
quantities of the plant breeders’ productions could 
bo grown, including those which each one hits 
rejected as being unsuitable to his particular rt'qnirc- 
ments. Jfany of these unwanted outcasts might 
prove of value in other conditions. 

A second generalisation is thtit the .soil is not a 
fi.xod, constant thing, but is pulsating with change. 
It contains a great population of mioro-organisms 
which, among other activities, decompose the dead 


is replaceable by sodium and the resulting complex 
may ritadily give rise to an alkali soil. So far ns is 
known, the changes are governed by the ordinary 
stoichiometric laws, the equilibrium following the 
usual course expected when a colloid is concerned. 
But the important fact emerges that any soil not 
well supplied with calcium contains within it.self 
the possibility of becoming acid and therefore 
infertile, or alkaline and probably sterik', according 
to the nature of the soil water soaking through it. 
The various biological and chemical changes tend 
to alter tho composition of the soil .solution. Appa¬ 
rently, however, the colloids have a steadying 
or “ buffering ” effect, reducing the degree of acidity 
caused by tlic. production of acids and absorbing 
or precipitating various ions that might otherwise 
cause disturbances. 

A third important generalisation that has emerged 
is that the relations of the planf. anil the soil are 
not rigidly fi.xed but are capable of considerable 
variation, being profoundly influenced by a third 
factor, the climate. A soil moderately fertile in 
one set of condifions may be relatively unproductive 
in another.' This happens repeatedly with soils 
containing much clay or much coarse .sand. In 
Table I are given the mechanical analyses of two 
soils, one of which, the Lias clay from England, 
is quite unworkable and remains derelict under our 
condition.s of cool temperature ami moderate but 
frequent rainfall, by reason of its high content 
of clay and fine silt ; while the other, uhich contains 
even more clay, is capable of ctirrying good croiw 
of grain and cotton under the hot dry condifions 
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of the Sudan. The Western prairie .soil is of similar 
phy.si(;al type to that of the English Weald soil, 
but while the prairie soil under its elimalio eon- 
ditions of warm dry summer and cold dry winter is, 
and is likely to remain, a fertile wheat producer, 
the Weald soil, under the wetter conditions of 
England, is less fertile. In hot dry eonditi{)ns the 
clay is no disadvantage and may even be an advan¬ 
tage, but in wet conditions it becomes a serious 
drawback ; indeed, it itiight be possible to find some 
mathematical relationship between rainfall anfl 
degree of object ionablene.ss in clay. 

It appears then that if a fertile soil were carried 
from one country to another its pi’oductivc power 
would not neci'ss.irily be carried with it. Its 
fertility is, to a considerable extent, dependent 
on the fact that it tits in with the climatic factors 
in prodin ing conditions favourable to good growth 
of desirable crops. 

COMl’l.EXITV OF TIIH I’KollI.EM : MhTIIODS OF 
A'I'I’ACIv 

The agricultural investigator is thus confronted 
with three elo.sely interlocking ageneie.s—the plant, 
tb(' climute, and the .soil each of which is variable 
w'ithin certain limits, and <'.'ich playing a largo part 
in the crop fU'oduetion whi<h it is his busimi.ss to 
study. 

Confronted with a jnoblem of this degree of (u>m- 
])lexity there an; two methods of jiroeedure ; the 
empirical method of field observations and e.X|)eri- 
nients. in which there is no pretence; of great roiine- 
ment and no ('.\]X‘Ctation that the same result will 
ever be obtained twice, it being sullieient if s>vtT an 
average of numerous trials a result is obtained more 
often than would be expected from the laws of chance ; 
and the seientiric method, in which the factors are 
carefully' analysed and theii- effects studied quantita¬ 
tively ; a sv'nthesis is then attempted, and efforts are 
mad(‘ to reconstruct the whole chain of |)rocesses and 
results. Th(; scientific methoil is, of eour.se, the. 0 ]ie 
to which we an; naturally attracted. But common 
truthfidness eomp<‘ls one to admit that u]) to the 
jwesent the gi'catest advances itt the actual production 
of eroiJS have been effected by' the em))irieal method, 
and not infrequently by men who are leally artists 
rather than men of S(uence, in that they' are guided by 
.some intuitive proe(;.ss which they cannot explain, 
and that they have the v'ision of the result beh)^ they' 
obtain it, which the seientifie man commonly has 
not. 

TIa; best hope foi' the future lies in the combination 
of the emiiirical and the scientific methods. This is 
steadily f)eing aeeomplishod by the reemit strong 
infusion of science into the art of field ex)X'rimentation, 
which has much (udiaiwed the value of the field work 
and the trustw orthine.ss of its results. Modern 
methods of repiieation, such as liave f)een worked 
out at Kothamsted, and in the United States by 
>Harris of the Uarnegie 'I'rust (Cold Spring Harbour), 
Kiesselbach in Nebraska, Myeis and Ixive of Cornell, 
and others, constitute a marked improvement in plot 
technique. And the figures themselves, besides 
being more accurate, can be made to yield more 
information- than was formerly the case. 


Great advances have been made in the methods of 
analysing the results. The figures are never the 
same in any two seasons, since the climatic con¬ 
ditions profoundly affect the yields. A few men, 
like J. H. Gilbert, have the faculty of extracting a 
reat deal of information from a vast table of figures, 
ut in the main even the trained scientific worker 
can make very little of them. The reason is that lie 
has been brought uj) to deal with cases where only 
one factor is varying, while the growth of plants 
involves the interaction of three variable factors : 
the plant, the soil, and the climate. It is im]X)ssiblo 
te) apply in the field the ordinary' methods of the 
scientific investigator w'hcre single* factors alone are 
studied ; very different methods are needed, ada])tcd 
to the case where several factors vary simultaneously. 

Fortunately for agricultural science, statisticians 
have in recent years worked out methods of this kind, 
and tho.se are being modified and developed by R. A. 
Fisher and Miss Mackenzie for application to the 
Rothamsted field data. It so happens that thij 
material is very suitable for the purpose, since a large 
number of the field experiments have heen repeated 
every year for seventy or eighty years on the same 
crop, and on f he .sanu' piece of land, using the same 
methods ; the field workers also remain the same for 
many' y'cars, fhe changes being ran; and without 
break in continuity. Although the statistical 
investigation Is only recently' bi'gun, mafheiuitical 
expression has alr(;ady b(;en giv<‘n to the relationship 
betw'cen rainfall anil yield of w heat and barley under 
different fertiliser treatmenfs, and precision has been 
giv'cn to some of the ideas that have hitherto been 
oidy general impressions. If on an average of y'ears 
a farmer is liable to a certain distribution of rainfall, 
it is becoming po.s.sibl(> to advise as to fertiliser treat- 
nicnt Arhich enables the plant to make the best of 
this rainfall. 

Unfortunately, few' ofh(;r Experimetital Sfations 
possess such com)ik;te masses of data as Rotham,stcil. 
Methods are now being devised, however, both by 
Fisher and by the abk; Engllsli investigator who 
modestly conceals his identify under the j)aeudonym 
“ Student,” for the study of smaller numbers of data, 
and it is hoped that these or others equally' effective 
will be applied to the results of field ex])erimenls 
accumulated at various Experimental Stations 
throughout the woi’ld. A massed attack by a compe¬ 
tent band of stat isticians on the whole of the data of 
the best Experimental Stations, dt'aling with yields 
of crops under different conditions of nutri(;nt sui)ply, 
temix'rature, rainfall and other factors that go to 
make up the aggregate calks! .season, W'ould yield 
information of ('xtraordinary value. 

Investigations of this kind, however, arc necessarily' 
slow', and they do not them.selve8 afford complete 
information ; their value lies in the fact that they 
reduce a very complex problem to a set of single-factor 
problems 4)f the type; with which the scientific investi¬ 
gator is already familiar. In the meantime, while this 
work is proceeding, much is being done by obser¬ 
vational methods. At Rothamsted the field plots 
are under continual ohsorvation by a group of three 
workers, a physiologist, an ecologist, and an agricul¬ 
turist, who study such factors as I’ate or habit of 
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iwrllnei^ of sWrtlBg or maturing, de^ee of 
eeaigtance to insect or fungus attack ; theft observa¬ 
tions are fully recorded and brought before the 
chemical, physical and botanical departments at' 
regular and frequent intervals. Certain of the ex¬ 
periments are repeated at other centres on closely 
similar lines for purposes of comparison. In conse¬ 
quence our old field plots, which have been studied 
for tlie past eighty years by Lawes, Gilbert, Waring- 
ton, and Hall, and might have been supposed to 
have no further tales to teU, are found to be still 
yielding results of great interest in agricultural science 
and practice. 

The Results Obtained : Alterations in the 
Plant 

We shall begin with the re,sult8 obtained by effecting 
alterations in the plant. Reference has already been 
made to the changes brought about by the plant 
breeder, and wo need not stop to argue whether the 
great improvements in crops made in jire-Mendelian 
days by the Suttons and Findlay in potatoes, by 
Chevalier in barley, by the Gartons in oats. Vilmorin 
in sugar beet, and others, should bo labelled empirical 
or scientific. There are certain other changes in 
plants, however, of a purely temporary nature, which 
have been induced by changes in conditions. It is a 
commonplace among farmers that certain soil con¬ 
ditions inttuonco not only the yield but also the 
quality of crops. The leaf and root are juore easily 
affeotol than the seed. The case of mangolds lias 
been investigated at Rothamsted ; the sugar content 
of the root, an important factor in dcUsrminiiig feeding 
value, W'as increased by increasing the supply of 
potassium to the crop. Middleton at Cockle Park 
showed that grass increased in feeding value—f(uito 
apart from any increase in quantity—when treated 
ivith phosphates. Potatoes are considerably influ- 
Biiced by manuring ; increasing the supply of potas¬ 
sium influences the composition of the tubers and also 
that much more impalpable quality—the cook's 
estimate of the value of the potato ; while we have 
found at Rothamsted that a high-class cook dis¬ 
criminated between jHitatoes fertilised with sulphate 
of potash and those fertilised with muriate of potash, 
giving preference to the formef. 

Grain is more difficult to alter by changes in 
Bnvironmental conditions ; indeed, it appears that 
the plant tends to produce seed of substantially the 
same composition whatever its treatment—with the 
important exception of variation in moisture supply. 
Mr. Shutt has explored the possibilities of altering 
the character of the wheat gr iin by vaiying the soil 
conditions, and finds that increases in soil moisture 
decrease the nitrogen in the grain. Similar-results 
have been obtained in the United States. 

On the other hand, in England the reverse seems to 
hold, at any rate lor barley. This crop is being fully 
investigated at the present time under the Research 
Scheme of the Institute of Brewing, because of its 
importance in the preparation of what is still Britain's 
national beverage. Increased moisture supply in- 
creasos the percentage of nitrogen in the grain, and so 
also does increased nitrogen supply, tliough to a much 
less extent; on the other hand, both potassie and 


phosphAtio fertilisers may decrease the percentage 
of nitrogen, though they do not always dd so; the 
laws regulating their action are unknow'ii to us. 

The practical importance of these problems of 
regulating the composition of the plant lies in the 
fact that the farmer can control hLs fertiliser supply, 
and also to some extent hLs moisture supply, so that 
it lies within his power to effect some change should 
he wish to do so. 

The following are the nitrogen contents and the 
valuations of barley growm in the same season from 
the same lot of seed on farms only a few' miles apart :— 

EJ/kI. of Moisture 

Drier soil Moist land 

Nitrogen per cent, in grain 1-44 .. U80 

Valuation per quarter of 

448 lb.52s. od. .. 41s. 6d. 

Effect of Nutrients 

No nitrogenous Nitrogenous 
manure manure 

Nitrogen per cent, in grain 1-379 .. 1-464 

Valuation per quarter of 

448 lb . 53s. .. 52.S. 

At present wo know but little about the matter, 
and we are not in a position to advise the farmer as to 
how ho may use these facts to the full advantage. 
The complete study of the problem necessitates the 
co-operation of a plant physiologist. 

There is another direction also in which alterations 
in the plant would be of great value if only we knew 
with certainty how' to bring them about. 

In agricultural science one sometimes thinks only 
of the crop and the factors that affect its growtli. 
But in agricultural practice there is often another 
partner in the concern: a pest or parasite causing 
disease. The amount of damage done by jjeats and 
diseases to agricultural crops is astounding; in 
Britain it is probably at least 10 per cent, of the 
total value of the crops, and the loss is probably 
some £12,000,000 sterling per annum; in some 
countries it is considerably more. Imleed, the 
number of insect pests and of harmful fungi and 
bacteria tliat skilled entomologists and mycologists 
have found in our fields might almf)st load us to 
despair of ever raising a single crop, but fortunately 
the young plant, like the human child, grows up in 
spite of the vast number of possible deaths. The 
saving fact seems to be that the pest does harm only 
when three .sets of conditions happen to occur 
together: the pest must be present in the attacking 
state ; the plant must be in a sufficiently receptive 
state ; and the conditions must be favourable to the 
development of the pest. It is booauso this favour¬ 
able conjunction of conditions comes but rarely that 
crops manage to survive. And this gives us the key 
to control if only w'e knew how to use it. Complete 
control of any of these three conditions would end 
all plant diseases. Unfortunately, control is never, 
complete even in glasshouse culture, still less out of 
doom. But even partial control would be verj- 
helpful. All these pests go through life cycles, whicli 
are being studied in great detail all over the world, 
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and especially in tlie United States. Somewhere 
there occurs a stage which is weaker or more easily 
controlled than otners, and the pest would become 
harmless if the chain could be broken here or if the 
cycle could be sufficiently retarded to give the plant 
a chance of passing the susceptible stage before it is 
attacked. 

The plants themselves, as we have just seen, are 
in some dcgre<! under control, and if they could be 
pushed through the su.scoptible .stages before tho 
pest was ready they would escape attack. Barley 
in England is sometimes considerably injured by 
the gout fly {Chloro/i.i tmioima). The larva) emerge 
in spring from the eggs laid on tho leaves and in¬ 
variably crawl downwards, entering tho young ear if, 
as usually happens, it still remains ensheathed in 
leave.s. j. G. H. Frew, at Rotharusted, has shown 
that early sowing and suitable manuring cause the 
ear to grow quickly above the track of the larvae, 
and thus to escape injury. E. A. Andrews, in India, 
has found that tea bushes well supplied with potassic 
fertiliser escape altitck from the mosquito bug 
{Helopeltis) for the rest of the season, apparently 
because hu.shes so treated become unsuitable as food 
to tho j)est. And further, tlie conditions are alter¬ 
able. H. 11. King, in the tiudan, has effected some 
degree of control of the cotton thrips (Heliolhrips 
indicna) by giving the plant protection against tho 
drying North vind and so maintaining a rather 
more humid atmosphori)—a condition in which tho 
plant floiirishes more than the pest. Tomatoes in 
England suffered greatly from VerliciUinm wilt till 
it was found that a small alteration of temperatiire 
tlmew the' attack out of joint. They are also much 
affected by atrii)e disease (/?, lathyri), but they 
become more resistant when tho supply of potash is 
increased relative to tho nitrogen. It has recently 
been maintained, though the proof is not yet sufficient, 
that an altered method of cultivating wheat in 
England will afford a good ywoteetion against hunt. 
These cultural methods of dealing with plant diseases 
and pests offer great possibilities, and a close study 
jointly by plant physiologists and pathologists of the 
responses of the plant to its surroundings, and the 
relationships between the physiological conditions 
of the plant and the attack of its various parasites, 
would undoubtedly yield results of great value for 
the contrr)! of plant diseases. Again, however, 
the plant breeder can save a world of trouhlo by 
produeirig a variety resistant to the diseaso; or 
there may fortiinab'ly he found an immune plant 
from which stocks can be had, as in the case of the 
potatoes found by Mr. Gough to bo immune to tho 
terrible wart disease. 

Gontrol of knvibonmestai, factors 

It thus appears that, if only plant breeders and 
plant phj'siologLsts • could learn to alter existing 
plants or to build up pew plants in such a way 
that they should be. iipjl adapted to existing soil 
and climate eonditiona< and not adapted to receive 
disease organisms iat the time the organisms are 
ready to come—if only they coiild do this all agri¬ 
cultural lapd would become fertile and plant diseases 
and pe^,.,*|tduld become ineffective; at any rate 


until the pests adapted themselves to the new plants. 
Although no one can set limits to the possibilities 
of plant breeding and plant physiology, we caimot 
assume that we are anywhere near this desirable 
achievement or that wc are likely to be in our time. 
There will always remain the necessity for altering 
the environmental conditions to bring them closer 
to the optimum conditions for tho growth of the 
jjlant. No attempt is yet mode in the field to control 
two of the most important of the factors : the light 
and the temperature, though it is being tried experi¬ 
mentally. There is a great field for future workers 
here; at present plants utilise only a fraction of 
the radiant energy they receive. At Rothamsted 
attempts have been made by F. G. Gregory to 
measure this fraction ; tho difficulties are considerable, 
but the evidence shows that our moat efficient plants 
lag far behind our worst motor-cars when regarded 
as energy transformers for human purposes. One 
hundred years ago tho efficiency of an engine as 
transformer of energy was about 2 per cent. ; now, 
as a result of scientific developments, it is more 
than 30 per cent. To-day tho efficiency of tho best 
field crops in England as transformers of the sun’s 
energy is about 1 per cent.*; can we hope for a 
similar development in the next hundred years ? 
If such an increase could be obtained an ordinary 
crop of wheat would be about 400 bushels per acre, 
and farmers would feel sorry for themselves if they 
obtained only 200 bushels. But we are only at 
tho beginning of the subject. Increases in ifiant 
growth amounting to some 20 or 25 per cent, have 
been obtained by V. H. Blackman in England under 
the influence of the high-tension electric di-schargo, 
which presumably acts by increasing in some way 
the efficiency of the plant as an energy transformer. 
Possibly other way.s could be found. It needs only 
a small change in efficiency to produce a large in¬ 
crease in yield. Much could he learned from a study 
of tho mass of data which could be accumulated 
if agricultural investigators would express their 
results in energy units as well as in crop yields as 
at prasent. 

Interesting results may b^ expected from the 
attempts now being made in glasshouse culture 
both in Germany and at Cheshunt to increase the 
rate of plant gro\vth by increasing the concentration 
of the carl)on dioxide in tho atmosphere. 

Control of thk soil factors 

Tho soil fantois lend themselves more readily 
to control and much has bmi already achieved. 
Water supply was one of tho first to be dealt with. 
Civilisation arose in tho dry regions of the earth, 
and as ‘far back as .5,000 years ago irrigation was 
so advanced as a practical method that it came into 
tho ordinances drawn up by the great Babylonian 
king Hammurabi. The cWf problems at the 
present time are to discover effective means of 
economising water and to ascertain, and if x>ossihle 
control, the relationships between the soil, the 

* Tho renuiining oxiorgy being largely used up in transpira* 
tion. This figure refers to tho total radiation received by tho 
leaf, and not to tho fraction received by the chloroplaat 
surface. For this lattor the value is much higher. 
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water, and the dissolved substanc^ in the water. 
Economical use of water is necessary because it 
allows larger areas to be irrigated, and because 
water beyond a certain amount injures the soil 
and asphyxiates the plant roots. This part of the 
problem is largely one of engineering and police 
control. The more serious problem, perhaps the 
most serious confronting agricultural science to-day, 
is that presented by the soluble matter in the water 
and the soil. The terrible spectre of alkali looms 
ahead of every irrigation project; it may be- kept 
under control for a longer or shorter time or it may 
completely wreck the scheme. Instances could be 
multiplied of schemes started with great expectations 
of results yet yielding only disappointment and loss. 
A volume could be filled with the tragedies of the 
alkali problem. Neutral salts, particularly sodium 
sulphate, are not harmful to plants unless their 
concentration exceeds a certain critical value; 
indeed, some of the heavy soils in dry countries, 
as in Egypt and the Sudan, become unworkable 
if washed with pure water ; they remain flocculated 
only because some soluble salts are present. Chlorides 
beyond a critical concentration are more harmful 
to the plant, but sodium carbonate is deadly, and 
there is no certain way at present of overcoming 
its effects. 

The empirical method has apparently gone os 
far as it can, and nothing more can be expected 
until some fresh opening is discovered by scientific 
workers. 

Almost eq^ually important is the more efficient 
utilisation of water in districts where the rainfall 
is sufficiently high to obviate the need for irrigation, 
but insufficient to allow of any wastage of water. 
The practical work of the Utah agriculturists as 
exemplified by Widstoe, and the laboratory results 
of Keen at Eothamsted, all indicate that something 
can b" done. It is legitimate to ho[X! that the next 
great advance will come from Canada, where in the 
West there are admirable opportxmities for studying 
the problem. 

Inseparably bound up with water supply are the 
questions of cultivation and of drainage, which 
affect not only the water but the air supply to the 
roots. This former subject is now attracting con¬ 
siderable attention ; the great need is to discover 
moans for expressing cultivation in exact physical 
and engineering units. The measurements of Keen 
and Haines at Rothamstwl, and the chemical work 
of A. F. Joseph, N. Comber and others on clay, and 
of Oden, Page, and others on liumus, indicate the 
possibility of finding exact expressions and of effecting 
co-operation with the workers in the new fields of 
agricultural engineering. 

Another soil factor which readily lends itself to 
some degree of control is the amount of plant 
nutrients present. The possibility of increasing this 
by means of manure has been so frequently exidored 
in field trials that it has sometimes been regarded 
as almost a completed story; indeed, Eothamsted 
tradition affirms that Lawes himself once gave 
orders to have the Broadbalk field experiments 
discontinued because they had nothing further to 
tell; it was only the earnest persuasion of Giltert 


that caused him to countermand the order. So far 
from the subject being exhausted, it still bristles 
with problems. The now nitrogenous fertilisers, 
resulting from war-time activities in nitrogen fixation ; 
the need for reducing the cost of su{x;rphosphato ; 
the change in character of basic slag; and the 
Alsatian development in pota.sh protluction are 
producing changes in the fertiliser industry tlie full 
effects of which are not easy to foresee. Economic 
pressure is driving the farmer to derive the maximum 
benefit from his expenditure on fertilisers, lime, 
farmyard manure and other ameliorating agents, 
and is compelling a more careful study of possibilities 
hitherto disregarded, such as the use of magnesium 
salts, silicates, and sulphur as fertilisers, and, above 
all, a much more precise diagnosis of soil deficiencies 
than was thought necessary in pre-war days. 

But there are more fundamental problems awaiting 
solution. It is by no means certain that we know' 
oven yet all the plant nutrients. The list compiled 
by Sachs many years ago includes all needed in 
relatively large amounts, but Gabriel Bertrand 
has shown that it is not complete and that certain 
substances—he studied especially manganese— are 
essential, although only in very small amounts. 
Miss Katherine Waringbjti, working with Dr. 
Brenchley at Eothamsted, has shown that leguminous 
plants fail to d<!velop in the so-called complete 
culture solution unless a trace of boric acid is added. 
Mazo has indicated other elements nc-cd(!d in small 
amounts. 

Another problem needing elucidation is the rela¬ 
tionship between the quantity of nutrients supplieil 
and the amount of dry matter produced. Is dry 
matter ])roduction simply proportional to nutrient 
supply, as Liebig argued, with the tailing off beyond 
a certain point, as demonstrated by Lawes and 
Gilbert, or is it always le.ss than this, as indicated 
by Mitscherlich’s logarithmic curve, or is the 
relationship expre.ssed by one of the more complex 
sigmoid curves as there is some re;ison to suppose 1 
Wo do not know ; and the j)robletn is b 3 ' no means 
simple, yet it governs the “ diminishuig returns ” 
about which farmers now hear so much. Again, 
very little is known of the relationship between 
nutrition and period of grow'th. One and the same 
quantity of a nitrogenous fertiliser, for example, 
may have very different effects on the plant accord¬ 
ing as it is given earlj’ or late in fife ; not only 
is there a difference in quantitj' of grow th, but also 
in the character of the growth. Late dressings 
cause the characteristic dark-gnx'n colour to appear 
late in the season, and thus affect the liability to 
fungoid diseases ; they increase the ijeroentage of 
nitrogen in the grain and they may give larger 
increases of crop than early dressings. 

Investigations are needed to find the best methods 
of increasmg the supply of organic matter in the soil 
and its value for the different crops in the rotation. 

All these problems will sooner or later find some 
solution. But there remains a gn^ato problem 
of more importance than any of them : the hnking-up 
of plant nutrition studies with those of the soil 
solution. As our cousins in the United States 
were the first to emphasise, the fundqji^tal a^ent 




in the nutrition of the plant.'is the soil solution, 
and they have made a remarkable series of investiga¬ 
tions into what appeared at one time a hopeless pro¬ 
position—the physico-chemical interactions between 
the soil and the soil water. Whitney and Cameron 
began the work, and it has gone on with much 
controversy—as important scuuitific investigations 
always do—and it is now being attacked with 
much vigour by some of the younger scientific 
workers, particularly in the Californian school; 
Burd, Hoagland, Kelley, Lijunan, .Stow'art, Sharp, 
and others. There is also .stinio valuable work by 
Giola and oth('r Italians. The natural soil solution 
is not alway.s the Ix'st for the growth of plants. 
It is rea.sonable to suppose that the most efficient 
method of using fertiliers wouhl be for making up 
the soil solution to the optimum eoni])osition and 
concentration for e.ach stage of the grow'th of the 
crop. Unfortunately, this cannot yot be done. 
The added fertiliser does not simply increase the 
concentration of the soil solution to the precise 
extent that might be expected; there are inter¬ 
actions, absorptions, and base exchanges of the 
kind studied first by Way, much later by van Bem- 
melen and by Gedroiz, and more recently by HLssink 
and by Wiogner. h'urther, the plant relationships 
are not constiint; there is apparently—though this 
is not certain—more response to certain nutrients 
at one time of its life than at another. A great 
advance in crop production may bo exfM>cted when 
the soil chemists have diseovered the law s governing 
the soil .solution, when the plant physiologists can 
give definite expression to the plant’s response to 
nutrients, and when someone is able to put these 
results together and show' how to alter the soil 
solution so that it may produce the maximum 
effect on the plant at the particular time. The 
now soil chemistry will yet have its triumphs. 

The Soil Mioro-oroanisms : Can they be 
Controlled ? 

It is now more than forty years since the dLs- 
covery of the great imfiortance of micro-organisms 
in determining soil fertility. Practical applioatious 
necessarily lag far behind ; but already three have 
been made each of which opens out great possibilities 
for the future. The long-standing problem of 
inoculation of leguminous crops with their appro¬ 
priate organisms has already been solved in one or 
tw'o of its simple eases, chiefly lucerne on new land, 
and the new |)rocess has hel|)ed in the remarkable 
extension of the lucerne crop in the United States 
and in Denmark. We believe at Bothamsted that 
the more difiicult English problem is now solved 
also. Interesting possibilities are opened up 
by the observation that a preliminary crop of 
jfckhara clover seems to facilitate the growth of the 
lucerne. 

The organisms effecting decomposition are now 
coming under control, and are being made to convert 
straw int<^' farmyard manure (or a material very 
much like it) without the use of a single farm animal. 
The process was worked out at Bothamsted, and 
isj^being developed by the Adco Syndicate, who 
are'now oper^ing it on a large scale and are already 


succesgiully ‘ edfive^hg*' some thousand^ of 
■ of straw annually into good manure. 

The third direction' in which control of the soil 
organisms is being attempted is by partial sterilisa¬ 
tion. This process is much used in the glasshouse 
industry in England, and it has led to considerable 
increases in crop yields. The older method was to 
use heat as the jiartial sterilising agent, and this 
still remains the most effective, but owing to its 
costliness efforts have been made to replace it by 
chemicals. Considerable success has boon attaineil; 
we have now found a number of substances which 
seem promising. Some of these are by-products of 
coal industries ; others, such as chlor- and nitro- 
derivativos of benzene or cresol, are producible as 
crude intermediates in the dye industry. 

The Need for Fuller Co-operation 

p Looking back over the list of problems it will be 
seen that they are all too complex to bo completely 
solved by any single worker. Problems of crop 
production need the oo-operation of agriculturLsts, 
plant physiologists, soil investigators, and statisticians. 
Even plant breeding necessitates the help of a physio¬ 
logist who can specify just what the breeder should 
aim at producing. And this gives the key-note to Die 
period of agrioultural science on which we have now 
entered—it is becoming more and more a period of 
co-operation between men viewing the problem from 
different points of view. Good individual work will, 
of course, always continue to bo done, but the future 
will undoubtedly see a great expansion of team u <irk 
such as has already led to important results in medical 
ro.search, and sucii as we know from our experience 
at Bothamsted is capable of giving admirable results 
in agricultural science. 

The team work should not be confined to individuals 
working at the same institution. The world would 
gain greatly if co-operation such as now exists l)ctw ecn 
the Imperial College Botany School and Bothamsted 
could be effected between other great institutions 
devoted to agricultural science in the various countries 
of the \vorld. To take only one illustration : how 
much could be accomplished in the study of the very 
difficult alkali problem if it were possible to organise 
a team representing such great agricultural stations 
as, for instance, California and Utah, the Departments 
of Agriculture of India and other of the great Do¬ 
minions affected, Bothamsted, Hissink’s school, with 
power to lay down experiments anyw here and money 
to carry them out. And if extended co-operation 
of this kind should prove impossible of attainment, 
much could be done by fostering co-ojieration between 
the Agricultural Institutions of the Empire. There 
are certain great problems which are common to large 
jiarts of the Empire whore the experience of one part 
would be of great value to the rest. The institutions 
in Britain, for example, have experience of problems 
connected with land long since settled and brought into 
cultivation, where men must produce 40 or more 
bushels per acre of wheat and 6 to 10 tons per acre of 

E otatoes to make these crops pay, and where animal 
usbandry must be run on sound and economic lines. 
Canada has an unrivalled experience with wheat,, and 
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in the We^rn OTOTihoes has a; niaghifioent chance for 
studying one of the mo^t important problems of the 
day—the water supply to the crop. Australia, New 
Zealand, Sou<h Africa, East, West, and Tropical 
Africa, India, the West Indi^—to mention only a 
few in the great family that forms the British Empire 
—all have their special lines in agricultural develop¬ 
ment ; each has some aphievoment that can bo shown 
with pride and in the certainty that its study will 
benefit others. The Empire has already its Confer¬ 
ence of Premiers, why should it not have its conference 
for agricultural science and practice 1 

With fuller co-operation both of men and of insti¬ 
tutions we could do much to overcome the present 
difficulty in regard to utilising the information we 
aheady possess. In the last tMrty years an immense 
stock of knowledge has been obtained as to soils and 
crops—^knowledge that ought to be of supreme value 
in interpreting the facts of Nature as shown in the 
field. It is stored in great numbers of volumes which 
lino the shelves of our libraries, and there much of it 
rests undisturbed in dignified oblivion. In the main 
it consists of single threads followed out more or les.s 
carefully ; only rarely docs some more gifted worker 
show something of the great pattern which the threads 
compose. But oven the most gifted can sec but little 
of the design; the best hope of seeing more Ls to 
induce people to work in groups of two or three, each 
trained in a different school and therefore looking at 
tho problem from a different point; each seeing some¬ 
thing hidden from the rest. Unlike art, science lends 
itself to this kind of team work; art is purely an 
individual interpretation of Nature whdo science 
aims at a faithful description of Nature, all humanistic 
interpretation being ehminated. There is certainly 
sufficient good will among the leaders of agricultural 
science to justify tho hope of co-operation ; there are 
probably in existence foundations which would 
lurnish tho financial aid. 

And that leads to my last point. What is the jrur- 
pose of it aU ? Team work, co-operation, the great 
expenditure of time and money now being incurred 
in agricultural science and experiment—these are 
justified only if the end is worthy of the effort. The 
nineteenth century took the view that agricultural 
science was justified only in so far as it was useful. 
That view we now believe to be too narrow. Tho 
practical purpose is of course essential; the station 
must help the farmer in his daily difficulties—which 
again necessitates co-operation, this time betw een the 
practical grower and the scientific w'orker. But 
history has show'n that institutions and investigators 
that tie themselves down to purely practical problems 
do not get very far ; all experience proves that the 
safest way of making advances, even for purely prac¬ 
tical purposes, is to leave the investigator unfettered. 
()ur declared aim at Rothamsted is “ to discover the 
principles underlying the great facts of agriculture, 
and to put tho knowledge thus gained into a form in 
which it can be used by teachers, experts, and farmers 
for tho upraising of country life and the improvement 
of the standard of farming.” 

This wider purpose gives the investigator full 
latithdo, and it justifies an investigation whether the 


they are trustworthy. For the upraising of country 
life necessitates a higher standard of education for ’ 
the countryman ; and education based on tho wonder¬ 
ful book of Nature which lies open for all to read if 
they but could. How many farmers know anything, 
about tho remarkable structure of the soil they till, 
of its fascinating history, of the teeming population 
of hving organisms that dwell in its dark recesses; 
of the wonderful wheel of life in which tho plant takes 
up simple substances and in some mysterious way 
fashions them into foods for men and animals and 
packs them with energy drawn out of the sunlight— 
energy which enables us to move and work, to drive 
engines, motor-cars, and all the other complex agen¬ 
cies of modem civilisation ? No one knows much of 
these things ; but if we know more, and could tell it 
as it deserves to bo told, we should have a story that 
would make tho wildest romance of human imagina¬ 
tion seem dull by comparison, and would dispel for 
ever tho illusion that the country is a dull place to live 
in. Agricultural science must be judged not only 
by its material achievements, but also by its success 
in revealing to the countryman something of the 
wonder and the mystery of the great open spaces in 
which he dwells. 


THE TORONTO MEETING OF THE 
BRITISH ASSOCIATION 

August 6—13,1924 

By unanimous consent the British Association’s 
meeting has been this year a brilliant and stimulating 
function. No one who hais been fortunate enough 
to attend the Conference can doubt its vitality or 
the importance of its task in educating the public 
as to the real meaning and value of science. The 
Canadian public, moreover, was only too ready to 
appreciate the benefits which have accrued to 
humanity, and to Canada in particular, from tho 
disinterested labours of many generations of scientists. 
The twentieth centurj' could not have been ” Canada’s 
century,” without the numerous discoveries which 
have enabled its vast resources of water ]iower and 
mineral wealth to be profitably utilised. Hence the 
very hearty welcome which British Scientists have 
received throughout then' jounieyl 

This is the fourth time the British Association 
has mot in Canaila, the last occasion having been in 
Winnipeg in 1909. 

Over 500 members crossed the Atlantic, the Cunard 
liner Caronia alone carrying a party of about 260 
—and, together with the Canadian and American 
contingent, the number of those attending the 
Conference exceeded two thousand. It is greatly 
to the credit of the Local Organising Committee, 
under tho chairmanship of Prof. J. C. McLcnnap, 
O.B.E., F.R.8., that all arrangements in connexion 
with the location of such an enormous number of 
visitors have proceeded smoothly. Many of the 
overseas visitors were privately entertained, whilst 


ra^f»"w^ ,be immediately ut^l or not—?o. at residential colleges. 
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extensive grounds and buildings of the The '* Citizens’ lectures ” were an unquaMed 
University of Toronto which, according to the cautious success. The immense Convocation Hall of the 
Baedeker, are “ perhaps the finest ensemble of college University was filled to overflowing, even on the 
architecture in the Western hemisphere,” formed a occasion of a lecture on such an abstruse subject 
delightful centre for the activities of the A.ssociation. as “ Einstein’s theory of Eelativity,” by Erof. 
At this remarkable gathering not only England and Eddington. 

Canada, but many other parts of the British Empire, Of hardly less value than the theoretical discussions 
including Jndia and South Africa, were represented, were the numerous excursions and visits to works and 
There was, in addition, what amounted to an invasion laboratories. Members of the Chemical Section had 
of U.S. scientists ; in the chemical and physiologi- the opportunity of visiting paper and pulp factories 
oal sections one noticcrl Prof. E. W. Washburn, at Ottawa, the plant of the International Nickel Co. 
Prof. J. H. Bancroft (Cornell Uuiv.), Profs. Kcndell, at Port Colborne, the Eesearoh Laboratories of the 
Shearman and Eddy (Columbia Univ.), I)r. van Hydro-Electric Commission, and many other im- 
Slyke (Rockefeller Inst.), Prof. Underhill (Yale portant manufacturmg establishments. Those whose 
Univ.), Prof. Bloor (Rochester Univ.), Or. Vocgtlin, time permitted them to undertake the Western 
Dr. Clowes, and many other eminent chemists and Excursion across the Continent were able to make 
bio-chemists. an oven more intimate acquaintance with the many 

The cosmopolitan apjicarance of the meeting important branches of the Canadian chemical and 
W'as further empha.sizcd by the presence of a large mining industries, including the famous mining 
number of foreign mathematicians, delegates to areas of Cobalt, Porcupine and Sudbury, 
the International ' Alathcmatical Congress, which Naturally, there was no lack of social amenities 
held its annual session about the same time (August to lighten the austerity of scientific labours. The 
11 to 10) in Toronto. Canadian people have fully justified their fame for 

The papers ijreseut'd to the different sections of hospitality. In every city through which the overseas 
the Association were, as usual, numerous and varied, members passed they were lavishly entertained. 
Those of special interest to our readers were reported Garden parties and receptions were plentiful and, 
elsewhere. in spite of the enforced ” drjmess,” the spirit of 

Sir Robert Robertson's presidential address to joviality throve on lemonade and ice-cream. On 
Section B—illustrated w ith slides of eminent British one occasion youthful white-bearded professors were 
scientists who had been in the service of the Govern- seen dancing the polka and mazurka to the rhythm 
inent —was a masterly e.xposition of the importance of a syncopated tune. 

of chemistry to the modem State, and attractod a An excursion to Niagara Falls terminated the local 
large audience. The papers and dlscu-ssion on the programme of this most successful meeting, and two 
Canadian electro-chemical indu.stries were suggestive. train-loads of scientists have moved westwards acqoss 
An important point brought out was that, unlike Canada on a tour which will last about three weeks, 
tho> home, country, Canada possesses an excess of and will include visits to Winnipeg, Saskatoon, 
harnessed power which faf|uently runs to waste; Edmonton, Vancouver, Victoria and many other 
consequently, in certain ftnumstances it has even points of interest, 
been found commercially advisable to produce steam 
by means of electrical energy. The sixjculative p<unt 
was raised as to whether at some future date, it may 
not be jmssiblo to store the excess of available power 
as chemical energy— e.y., by the electrolysis of salt, 

or w'ater, and tjm subsequent utilisation of the NICKEL PRODUCTION IN CANADA 

resulting elemenb^p.s sources of heat. ipije revised statistics of nickel in Canada for the 

Of equally great mterest were the joint discussions year 1023 show that there has been a marked revival 
—with ,Section C (Geology) on powdered fuels, with in production. The output last year was 
Section A (Physics) on Cry,stal Structure and Colloids, 62,057,8351b., contained in cupronickel matte, as 
and with Section 1 (Physiology) on Vitamines. If compared with 17,355,056 in the previous year, 

one may venture a criticism, it is this--had the whilst the nickel contents resulting from the treat- 

papers been printed and circulated in advance, more ment of silver-cobalt ores increased in 1923 to 
time could have been made available for these dis- 396,007 lb. from 242,067 lb. in 1922. The total 
cussions which, after all, are among the most impor- computed value of the nickel production was 
ta^ futures of a meeting of this type. $18,332,077, based on a value of 29-35 cents, a pound. 

lOwmg to the absence of Dr. G. ,S. Hume the pa^r ^he total amount of ore mined by the three companies 
on liquid fuels was not read, but^S important dis- Mond, British America and International, was 

cussion took p ace on the use q^lverised coal in 1,187,355 tons. The output of nickel for the three 

metaUurgieal plants and as louaMetiv^fuM-K-:. , months of this year shows an increase of 74 jier cent., 

Tho X-ray analysis of crystals wAft dealt wrHte^v compared with the corresponding period of the past 
Sir Wm. Bragg in a characteristically lucid maunl^^calendar year. The precious metals recovered during 
Colloids and thwH-ies appertaining thereto formed'vijte first quarter of 1924, by the nickel refineries, 
the subject of an animated debate, Profs. McBain .were as follows:—gold $4988, silver $10,266, 
and Donnan i^ressing divergent views concerning platinum $50,901 (495 oz.), palladium $42,586 
the existenj^ind,, function of the much-disputed (638 oz.), rho^um $20,476 (276 oz.), ruthenium 
Helmholtz ^P^bfe-layer. $12,820 (105 oz.). ^ 
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FORtHCOAWG EVENtS 

lept. 8 Instiivts Og Mbtaxs. Annual Autumn Meeting, 
to 11. to be opened at the Institution of Mechanical 
Engineers, when W. M. Corse, 8.B., will 
deliver the third annual Autumn Lecture. On 
September 9 tho morning will bo devoted to 
reading and di.scuRsion of papers, followed by 
luncheon at the Connaught Rooms, Kingaway, 
the afternoon to l>e spent at Wembley. 

The following papers will be read:—“A Method for 
Measuring Internal Stress in Brass Tubes,” by R. J. 
Anderson and E. Q. Fahiman; “The Application of the 
Ideal Solubility Curve to the Interpretation of Equi¬ 
librium Diagrams in Metal Systems,” by D. H. Andrews 
and Prof. J, Johnston; “ Seventh Report of the Corrosion 
Research Committee of the Institute of Metals,” by O. D. 
Bengough and R. May; ” Comparative Results on 
Oopper-Silicon-Aluminium and Other Aluminium Alloys 
as Obtained on Separately Cast Specimens and Specimens 
cut from a Crankcase Casting,” by E. H. Dix and A. J. 
Lyon; “ The Determination pf Sodium in Aluminium,” 
by D. M. Fairlie and G. B. Brook; “ The Extrusion of 
Brass Rod by the Inverted Process,” by R. Genders; 
“ Investigation of the Effects of Impurities on Copper. 
Part II—Tho Effect of Iron on Copper,” by D. Hanson 
and Grace W. Ford; ” Tho Relationship Between Tensile 
Strength, Temperature and Cold-Work in Some Pure 
Metals end Single Solid Solutions,” by D. II. Ingall; 
” On the Effect of Progressive Cold-Rolling on the Brinell 
Hardness of Copper,” by H. Moore; “Experiments on 
the Working of Nickel for Coinage,” by Sir T. K. Rose 
and J. H. Watson; “ Some Experiments on the Effect of 
Casting Temperature and Heat-Treatment on tho Physical 
Properties of a High-Tin Bronze,” by F. W. Rowe; 
“ Some Experiments on the Influence of Casting Tempera¬ 
ture and Mass on the Physical Properties of Admiralty 
Gun-Metal,” by F. W. Rowe; “Studies in the Alu¬ 
minium-Zinc System,” by T. Tanabe; “Metal Spraying 
and Sprayed Metal,” by T. H. Turner and AV. E. Ballard. 
Sept. ’6. British Empire Exhibition. Conferences of 
Engineering Societies, to be held in Conference 
Hall No. 4, at 10.30 a.m. Short paiiers on 
various Engineering Subjects will be rctvd and 
discussed. 

Sept. IS. The Ceramic Societv, Refractory Matori.-ils 
audio. Section Meeting, in Cojifercnee Hall No. I, 
British Empire Exhibition, Wembley. 

Tho following fwipors will bo read:—“ A (loniparison of 
Gas and Coke B'ired Drying Stoves, togotlior wilb ;i 
Description of the Construction and Oix'ration of the 
Hutteinos Coke-Fired Air-Blown Furn.ioe,” by T. W. 
Barley; “ Some Properties of Clay Silimanite Mixtures,” 
by .1. W. fhibb and II. S. Hould-sworth; “ The tnlluelue ol 
Exposure on tho Ohomical and Physical Properties of 
Certain Fireclays,” by W. Hugill and W. .1. Hee.s; “ On 
the .Action of Heat on Kaolinite and Kolinitie (flays ” 
(Commiinioatod Paper), by W. A^ernndsky; “Alumina- 
Silica Minerals in Firebricks,” by W. J. Rees; “The 
Action of Heat on Kaolinite and other Clays,” Part II, 
by J, W, Mellor and A. Scott; “The Origin of the 
Austrian Magnesite Deposits,” by A. Scott; “X-ray In¬ 
vestigation of Clays and other Ceramic Substances, 
Researches into the Application and Practical A^alue of 
tho Method,” by A. Hadding; “ Note on the Storage of 
Silica Refractories,” by AV. J. Rees; “ The True Specific 
Gravity and After fcpansion of Lime-bonded Silica 
Bricks,” by W. J. Rees; “A Rapid Method for the De¬ 
termination of True (or Powder) Specific Gravity,” by 
W. Hugill and W. J. Bees. * 


SOCIETY OF CHEMICAL INDUSTRY 

CHEMICAL INDUSTRY DINNER 

The Autumn Dinner, which will lie under the 
auspices of the Society of Cheiiiical ludiislry and 
the Chemical Industry Club, will he held in the 
Edward VII Rooms of the Hotel Victoria, North¬ 
umberland Avenue, London, AV.0.2, on Friday, 
November 14, at 7 for 7.30 p.m., and will be presided 
over by Mr. W. J. U. VVooloock, C.R.E., J’resident 
of the Sixiiety. 

A circular letter with further particulars and a 
form of application for tickets is lieing issued to 
members. 

BACK NUMBERS OF JOURNAL 

The General Secretary will be glad to hoar from 
Members or Subscribers who have copies of tho 
Jmmal for January 5, 1023, or January 4, 1924, 
that they are willing to dispose of to the Society. 

MANCHESTER SECTION, Session 1924-25 

The meetings are held at 7 p.m. on the first Friday 
of the month, unless otherwise .stated, and a pro¬ 
gramme of the arrangements is being prepari'd for 
early issue to tlm nieinbers of the Section. 

The Chairman, Dr. H. Levinstein, will preside 
over tho meetings, whieh eoinmenee on October 3, 
when the President, Mr. AV. J. U. AVooleock, C.B.E,, 
will deliver an addi’ess entitled “ Science ami 
Industry.” On November 7 the Joint Meeting 
wit h the Local Sections of the Tiistitute of Clhemistry, 
and the Sixiiety of Dyers and Colourist.s, and the 
Manchester Literary and Philosophical Society will 
bo held. On December .A Mr. Slater will read an 
intcrcstuig paper on “ Peptisation.” The valuable 
series of pajx'rs which have appeared on fuel problems 
will receive an addition on January 9 (second Friday), 
when Me.ssrs. F. S. Sinnatt and N. Simpkin will 
contribute a paper entitled “ fl'he Melting Point of 
t!oal Ash, Part 11.” I’he pajicrs for the February 
meeting will be detailed later, and Dr. T. Callaii and 
Mr. Naunton have kindly promised communications 
on the e.stimation of alpha- and bcta-naphthol and 
rubber accelerators resix'ctively. 

The Joint Meeting with the Liverpool Section will 
take place in Manchester on March 0, when it is 
hoped to arrange a luncheon and a visit to a works. 
The evening will be oeoupied by a papier on “ Chemical 
Constitution and Properties of A/,o DycstulTs ” by 
Dr. A. Sehedler. 

The Section has received, and has aeiceptcd, a 
cordial invitation from the Institution of the Rubber 
Industry to participate in a joint meeting to be hold 
in Manchester at a date to be decided later. The 
suggestion has been made that papers on “ Chemists 
and the Improvement in Pneumatic Tyres ” might 
be read at this meeting. 

Dr. Lander, Director of 'Fuel Research, Depart¬ 
ment of Scientific and Industrial Research, has 
accepted an invitation to deliver an addn'ss on 
“Smokeless Fuel and Oil” at tho annual meeting 
of the Section on April 3. The above informa¬ 
tion is subject to aJteratioil if the necessity arises. 
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< CORRESPONDENCE 

A POINT OF ORDER 

Sir,—Your issue of August 8 contains some 
remarks by Professor Ijowry (p. 811) on polarity 
and vinyl ethyl ether. 'J’he signs he uses represent 
the supposed charges on the atoms in his activated 
form of that compound. The signs used in my 
letter in your iasue of July 2.5 were intended as 
generalisations of the linal results of chemical 
changes which take place when the compound 
reacts with electrolytes, or potential electrolytes. 
Numerous criticism.s norainallj' directed against the 
principle of induced alternate iJolarities and various 
misnpj)licationa of the principle have their origin 
in a similar confusion of these two aspects of the 
question. 

Professor Lowry now virtually admits that his 
theory' of the activation of the double bond by an 
oxygen atom is helpless in such a case as that of 
vinyt' ethyl ether, and he evidently suspects that 
“ oxonium chemistry ” might supply’ the key to the 
mechanism of the activation of the molecule. The 
correct application of oxonium chemi.stry to such 
cakes has in my opinion already been given ; it was 
foreshadowed by Claus, Werner and Flurscheim 
(compare especially Fltirschcim, Bcr., 1914, 47, 590), 
biit extended and brought to perfection by Robinson 
(in particular J.C.S., 1917, 111, 964). Robinson’s 
c-tpressions representing the theory’ of the activation 
of a double bonded .system, by a singly bound o.xygcn 
atom rising in co-valency’, are so complete and so 
general that any’ electronic expressioiLs likely to be 
accepted in the future as capable of covering similar 
ground will almo.st certainly’mrove to be special 
cases of his generali.sed form)*L 

Thus if we adopt the view t^^^boiid corre.sponds 
w’ith an electron pair, vinyl etn(P?thcr (1) can yield 
the activated oxonium forms which in the limit 
take the form (lb), corresponding with Robinson’s 
figure for activated anLsA {loc. cit.). This also 
correaixmds with .Ifig. 1 (^in a much later paper 
of mine (J.C.S., 1922, 121, 419) in which an attempt 
was made to find a general theoretical basis for the 
facts of which the princiyrie of induced alternate 
polarities is a summary'. Activated forms due to 
decrease in the covalency’ of the oxygen atom and 
corresponding with 1 (a) (Joe. cit.), could only ari.se 
in opposition to the tendency of even distributions 
. of valency (to which tendency I believe Professor 
Morgan was the first to direct special attention) 
and, in the limit, would lead to scission of the 
molecule as shown heloAv on the left:— 

0H2=CH+- O- Kt^’CHo^GH—O- Et.-CH,--CH=0—Ei 

" ! . ■ I I ' 

I («) (I) I (b) 

-.A"' 

(x is hero used to denote ft,defect of two electrons.) 

If the electric^ states of the atoms in the oxonium 
form, 1 (b), areoonsidered, it will be noticed (assuming 
Prof. Loww’ft. ipiteria for such arc correct, and I ’ 
have no Join issue with him on this point) • 

that thelJiliHHSil&tom of the. CH. group jnust bo: . 


natively charged, that of the CH group ekctricalfy 
neutral, and that the oxygen atom must be positively 
charged as in ordinary oxonium salts. It will te 
observed that Robinson’s formulae for the activated 
oxonium forms of wi-cresol (toe. cit.) actually display 
the oxygen atom as having a positive free affinity. • 
It is evident that, while the Signs in the expression, 

CH,=’-=CH—0—Et, represent satisfactorily such facts 
as they were originally intended to represent, they 
are not all identical with the electrical charges in the 
activated' molecules. Identities occur at cei-tain 
points, however, and by paying attention to these 
the theoretical significance of the alternate polarity 
signs may be more readily grasped: 

As Prof. Lowry’s signs always refer to Supposed 
electrical oharg(^, there is just as wide a distinction 
in meaning to be drawn between his signs and those 
which 1 have since 1920 endeavoured consistently to 
use (though perhaps not always, with complete 
success), as there is between the expres.sions “ electro¬ 
positive ” and “ positively charged.”—1 am, Sir, etc., 

Abthur Lapworth 
The University of Manche.s(er, 

August 29, 1924 


METHANOL 

Sir,—I have noted with great interest the com¬ 
munication from the Federation of Swedish Chemical 
Industries under the above heading. In January, 
1918, I read a pajK-r bcfoiv the London Section of 
the Socuety of CJiemical Industry on the “ Toxicity 
of Methyl Alcohol,” Therein 1 pointed out that 
the Revenue Authorities are bound under the Spirits 
Act (which badly ni'cds amending) to classify pure 
met hyl alcohol as “ plain ” or “ potable ” spirits 
with tlie result that British chemical industry is 
handicapped by the usual Revenue control and 
restrictive conditions. 

1 suggested tiiat methyl alcohol should be known 
by its scientific name of “ Methanol ’’ and that it 
be labelled “ Poison.” Lot me quote one paragraph 
from the paper referred to (J.S.C.l., 1918, 36, 
26 t—.‘ 12 t) 

“ We may rcr ert now to my claim earlier in this 
l)apcr that methyl alcohol is highly toxic and for 
that reason the Itovenue Authorities should have no 
fear that it can be consumed as ‘ potable spirit.’ 
Then why tax it as ‘ plain spirits ’ ? Why penalise 
British chemioal industry by taxation of a ‘ key ’ 
chemical ? One may suppose that if methyl alcohol 
had been called by some other loss alcoholic name 
it would never have been classified as ‘ spirits ’ at all.” 

Other countries do not find it nece-ssary to regard 
' metliyl alcohol a.s “ potential whiskey,” and the only 
reason why the British Revenue Authorities do so is 
because we are labouring under an obsolete Act of 
Parliament. 

There is only one method of dealing with this 
problem. Lot all concerned in the welfare of the 
British chemical industry unite to promote an 
Amending Bill to the Spirits Act. The time is oppor¬ 
tune- The President of ihe Sqcifety knows full well 
tbftt.iaiioh .tiltte beeft dSvirted te the;alie8iibtt of., 
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he restrioUons of the use of ethyl and methyl alcohol 
)y oommitteea appointed by the Council of the 
tsaociation of British Chemical Manufacturer. 
5Hirthermore, the conditions regarding the manu¬ 
facture of methyl alcohol must be reviewed at an 
jarly date. The successful inauguration of the 
nanufacture of synthetic methyl alcohol in Germany 
ind other countries opens up new possibilities for 
establishing the manuf^uro in this country. 

Hitherto We have been dependent for our methyl 
dcohol on those countries with well developed wood- 
listillation industries. Our own wood distillers have 
bund a ready outlet for their crude methyl alcohol 
IS wood naphtha, and they have not found it necessary 
o manufacture pure methyl alcohol. 

The manufacture of methyl alcohol by synthetic 
nethods in this country is bound to be discouraged, 
f not actually prohibit^, by our obsolete Spirit Law's. 

Surely it is not too much to hope that the Society 
)f Chemical Industry will take immediate steps to 
•o-operate with the Association of British Chemical 
Manufacturers in promoting a Bill to regularise the 
position of methyl alcohol in respect of the law as to 
‘ spirits.” 

Meanwhile, I may add in conclusion and as some 
imall practical contribution to the subject that my 
irm is now using the description “Methanol” for 
nethyl alcohol, and all labels and containers for 
same bear the word “ Poison.”—I am. Sir, etc., 

Thomas D. Moason 

Thomas Morson and Son, Lt<l., 

Ponders End 
August 30, 1924 


and able to treat five tons at a time was also devised! 
Numerous C(Ae-ovens were tested, including a small 
rotary furnace resembling the largo ovens of the 
same tjroe used in the Ruhr. In this model the 
semi-coke is discharged at each half rotation by a 
hinged door which opens under its own weight, 
allowing the coke to faU. Despite the results' 
obtained with this oven, at present trials are being 
carried out mostly with the Salerni plant, which 
includes two parts each composed of semi-cylindrical 
elements with corrugated bottoms placed in parallel 
and having a common cover. The movement com¬ 
municated to the mass by turning shafts (one for 
each element) does not take place along the axis 
of the cylinder but in a plane parallel to it, the 
result being to drive the particles of coal from 
clement to element and finally to the discharge. 
The mixing seems much ■ more complete than in 
rotary ovens,- and the surfaces in contact with the 
hot walls are continually being renewed. With 
crushed Velsen coal 100 parts of dry coal yielded 
13 parts of anhydrous tar and the semi-coke 
showed a content of 11 to 12 jier cent, of volatile 
matters. The mixing during carbonisation thus 
seems to have a favourable effect somewhat similar 
to that of injected steam, the minimum temperatures 
at which distillation commences being reduced, so 
that loss heat is required and the plant lasts longer. 

The administfation of the Saar Mines is now 
building near Sarrebruck a small works for experi¬ 
ments on low-temperature carbonisation, including 
plant for treating tar and liquid fuels. The plant 
includes two batteries of Salerni elements which can 
deal with 30 to 40 tons of fuel jDer 24 hours. A 
precise scientific programme has been mapped out 
for this now works. 


PERSONAL AND OTHER ITEMS Artificial silk 

-r. , production of artificial silk w'as esti- 

3he death of Sir William Bayliss deprives science, mated at 9000 t., and 1922 at 31,0tK) to 32,000 t. 
if a great physiologist and an investigator with a xhe 1923 figures are uncertain, estimates ranging 
wide philosophic outlook. Born in 186C, Bayliss from 31,2001. to 42 0001. 

was eaiicatcd at Ihiiversity College, London, and Natural silk production is confined to those couii- 
wadham College, Oword. Ito* carried out much tries where the silk worm can thrive, but artificial 
mportant work with Prof. E. H. Starling on subjects gjHj manufacture is almost independent of eonsidcra- 
uich as the regulation of the heart and'thc action of tion of raw materials and thus becomes established 
lormones. In 1914 he published his work on “ Tlie ^yhere the demand eiiists. The largest market is 
Prmciples of General Physiology, ’ a most rcmai'kable £^,^1 in the United States, which besides producing 
reatise, and in 1919 he received the Copley Medal one-third of the world’s total output also imixirts fur- 
if the Roya,l Society. In 1923 ho became editor of jjjgr supplies. The largest exports of artificial silk 
Physiological Abstracts, although he W'as already ^ro made from Belgium, which produces 10 per cent, 
icoupied with much valuable public work. of ^he world’s total. It'ance, with about tho same 

production, has to import. From Germany, which - 
.ow-lemperature Carbonisation of Coal In France produces about 1(1 per cent, of the world’s total, a 

At the Fourth Congress of Industrial Chemistry, certain amount is exported, 
il. Ste. Claire DevUle discussed the work carried Although tho total production of textiles is now 
>ut by the coking plant at Heinitz, with the object less than before tho war it is noteworthy that produc- 
)f improving the coke obtained by carbonising tho tion of both natural and artificial silk has increased, 
io-called “ fat ” coals of the Saar. The work led the former by about 25 per cent., the latter by over 
t) the specification of a semi-coke used in the pro- 200 per cent. The cause of this is to be found in the 
jortion Of roughly one-eighth in preparing the extension in the use of silk and artificial silk articles 
nixture for improved coke, and to the construction in America, where they are no longer regarded as 
)f a fixed oven with turning paddles by the Soei4te luxuries ; also artificial silk, which even in 1913 cost 
le Fours k Coke. In addition a plant for primary .only one-third as mdeh as natural silk, has in com- 
'aH|.Msdec,^hoied ptossore textiles, become still cheaper. . 
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REVIEWS 

The Plant Alkaloids. By T. A. Henry. Second 

Edition. Pp. viii4-456. London: J. and A. 

Churchill, 1924. Price 28s. 

The alkaloids interest a wider field than many 
groups of chemical compounds. ITieir occurrence 
in plants challenges the botanist’s attention and their 
physiological action that of the pharmacologist, 
whilst the chemist is concerned with their isolation, 
estimation and stnieture. Moreover, many of them 
are employed medicinally and reach the patient by 
way of the medical man, the pharmacist, and the 
manufacturing chemist. Even the interest of the 
general public is occasionally directed to these 
compounds by cases of poisoning, accidental or other¬ 
wise. It is po.ssible, therefore, to write of alkaloids 
from several points of view and for several ciaascs of 
readers. 

Dr. Henry has written for the chemist, assuming 
that he desires to know something about the physio¬ 
logical action of these compounds. His book is at 
the same time an admirable catalogue of the chemical 
and physical properties of the alkaloids and their 
salts, and a readable account of the methods employed 
in determining their constitutions and effecting their 
syntheses. The sources of alkaloids and the methods 
of isolating and estimating them arc also adequately 
recorded. The alkaloids of known constitution are 
arranged in nine groui®, according to their nuclear 
structure, as derivatives of pyrrole, pyridine, tropane, 
q^uinoline and so on, whilst those of unknown constitu¬ 
tion are collected in a tenth group. i>. Henry is to 
be congratulated on his excellent treatise, which will 
prove valuable more especially as a work of refertpee, 
the original papers being cited very fully, but also as a 
text-book for advanced students. 

This second edition apjjears eleven years after the 
first, and in the meantime considerable additions 
have 1xs;n made to our knowledge of this group of 
compounds. The structures of cryptopine, harmine, 
and hyoscine have been determined, cocaine has been 
synthesised, and new syntheses of tropine devised. 
A new formula for morphine has been put forward, 
and novel suggestions as to the methods of phyto¬ 
chemical synthesis of alkaloids. Many new alkaloids 
have been isolated, and progmss has been made in 
the study of many previously known. 'J’he new' 
work has been thoroughly digested and incorporated 
in the second edition. Expansion of the size of the 
volume has been avoided by various methods, but 
mainly by two, namely, by decreasing the unneces¬ 
sarily sun)ptuou8 inter-linear spacing of the pre¬ 
war edition, so that each page now bears another half- 
dozen lines, and by cutting out the methods of assay 
of galenical preparations, which are of interest only 
to pharmacists, who can obtain them equally well 
from other sources. The introduction of a few plates, 
illustrating dings, into the now volume seems, how¬ 
ever, inconsistent wdth the latter policy. Another 
wise method of condensation is the omission of 
alleged manufacturing processes such as the futile 
method of isolating the solanaccous alkaloids given 
in the previous edition (pp. 50, 51). On the other 
hand, the percentage-content of some the sub¬ 


sidiary alkaloids in opium, such as papaverine, should 
not have been left out. The reviewer takes this- 
opportunity of disinterring tl^e statement (Jowett, 
Pyman and Remfry, Proe. Stfy Intemat. Cong. App. 
Chem., 1912, p. 165), quite excusably overlooked by 
the author, that Dale was unable to confirm the 
atropine-like action attributed to l-ethyl-2-methyl- 
glyoxaline by Schulz. 

Frank Lee Pyman 


Modern Theory and Practice op Pumping. By 
Norman Swindin. Pp. 364. London : Ernest 
Benn, Ltd., 1924. Price 42s. 

This book can be strongly recommended to all 
those who have to deal wdth pumping problems of any 
magnitude, and to the reviewer it has been a pleasure 
to study this excellent unification and expansion of 
the author’s two previous books which were published 
in the “ Chemical Engineering Library ” of Messrs. 
Ernest Berm, Ltd. Not only in the various phenom¬ 
ena attendant on the movement of liquids, but in 
many other branches of engineering, whether dis¬ 
tinguished by the prefix of chemical or not, there 
has been a wide gap between the work of the theoreti¬ 
cal experimentalist or mathematician, and that of 
the purely practical industrialist. In many cases, 
however, there are happy indications that this gap is 
becoming less and, in the particular case of pumping, 
it is highly satisfactory that the scientific and prac¬ 
tical aspects can now be almost completely correlated, 
and that the empirical formuL'e, which alone have 
been available previously, and have in many ways 
tended to make confusion worse confounded, may be 
relegated to the rubbish heap. 

Stanton’s law, which is so clearly expounded in this 
book, presents a scientific method of calculating the 
flow of viscous liquids independent of all empirical 
factors except that of roughness of surface. What 
must be known when any particular liquid is under 
consideration is the kinematical viscosity, t.c., the 
ratio of absolute viscosity to density, but, if that is 
known, the necessary calculations are simply and 
easily effected. The effect of roughness of surface 
and of pipe fittings slightly modifies the results 
obtained by the use of the law which assumes con¬ 
tinuous .straight pipes without any joints. Wliero 
it is necessary to make allowance for departure from 
the ideal conditions and until further experiniental 
work has been carried out, sufficient approximations 
based on exjxirience can be safely utilised without 
seriously affecting the results. One must not swallow 
a camel and strain at a gnat, nor accept a scientific 
solution of an old difficulty and quibble at a few 
details which are not at the moment accurately 
determined. 

The chapters dealing with the various types/of 
pumps and ram, the centrifugal, the rotary and the 
displacement are very satisfactory, and the different 
form which each takes under varying conditions of 
service are explained with the aid of well-chosen 
examples made by various firms in this and other 
countries. The author has devoted special attention 
to tjie air lift, which undoubtedly could be of con- 
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lerable practical value in many cases, and it is 
iimed that if the same attention were given to its 
sign as has been given to that of other appliances, 
. efficiency of 8(' per cent, should be possible. 

Theie are a few printing errors such as “ connec- 
m ” for “ correction ” (p. 30), P = Pj instead of 
— Pi (p. 95) and so on, but on the whole there is 
ry little fault to find in this respect. The paper 
d printing are all that could be desired, and the 
blioation reflects great credit on both author and 
blishers. It is a valuable contribution and of prac- 
lal value to both the makers and users of pumps. 

C. Elliott 

ATEKPBoormo Textile Fabrics. By H. P. 

Pearson. Pp. 112. New York; Chemical 

Catalog Company, Tnc., 1924. Price $3.00. 
The book is an attempt to supply an authoritative 
xt-book on the subject, which is described as a 
tle-nnderstood art having a meagre hteraturc. 
ne chapters, occupying, however, only sixty-three 
ges, deal with basic principles ; the value of water 
fisting processes ; the testing of water resistance; 
ocesses for cotton goods, clothing fabrics and for 
8 former, and new developments ; the rest of the 
lume is given up to a bibliography of the subject, 
le‘processes described are said to be published for 
8 first time and the information to be derived from 
jstworthy sources in the industry ; it is said to be 
fficienfly concise to enable anybody with a kuow- 
Ige of the finishing of textile fabrics to go into 
e waterproofing industry. Later, however, it is 
;d that there is little profit in that industry because 
keen competition, and the author states that the 
iustry will never be remunerative as long as no 
leration of waterproofers exists. In fact, since 
left this country he seems to have become obses.sed 
tb such commercial considerations. A federation 
waterproofers would compel the education of the 
y cleaner, who removes by his solvent the material 
lich is put into the fabric to make it water resistant, 
ist articles of clothing are not treated to make 
om water resisting, but the treatment is coming 
ore into use, and effort is required to educate the 
blie as to its value. Being principally a descrip- 
m of processes, the book does not admit of much 
ticism, and being a small one it is worth the 
rusal of those engaged in the industry which it 
lats and on kimlred industries. 

S. H. Hiooins 


Good progress is being made in the development of 
'dro-electric power in the Lakes St. John and 
snogami district, Quebec. The principal source of 
wer, in this district, is the Grand Discharge on the 
guenay River, at the outlet of Lake St. John, 
le latter has an area of 400 sq. miles, and drains a 
iter shed of about 30,000 sq. miles. The drop from 
ike level, within a few miles, is 146 feet. This 
lole district has available over 1,660,000 h.p., of 
lioh only 460,000 h.p. is under development and 
veloped at the juasent time. 


MARKET REPORT 

*11118 Market Report is eoiiipilcd from siiei-ial information 
received from the Manufacturers concerned. 

Unless otherwise stated the prices quoted below cover fair 
quantities net and lutked at scUcr.H works. 

GENERAL HEAVY CHEMICALS 

Acetic Acid, 40%toch. ,. £23 lOs. per ton. 

Acid, Boric, Commercisl— 

Cryst. .. .. .. £45 per ton. 

Powder.. .. .. £47 per ton. 

Acid Hydrochloric .. 38. Od.—6s. per carboy d/d., 

according to purity, strength 
and locality. 

Acid Nitric 80" Tw. .. £21 lOs.—£27 per ton maVerfi’ 
works, according to district 
and quality. 

Acid Sulphuric .. .. Average National priocR f.o.r. 

makers’ works, with slight varia> 
tious up and flown owing to 
local cfmsideratioua : 140" Tw., 
CVufle Acid, fiHs. i>er ton. 168® 
Tw., Arsenical, £.'> lOs. p<‘r ton. 
168" Tw., Non-arsenical, £6 15 b, 
j>er ton. 

Ammonia Alkali.. .. £6 158. iicr ton, f.o.r. Sjiecial 
terms for contracts. 

Bleaching Powder .. Sjxit £11 d/d.: Omtract £10 d/d- 
4 ton lots. 

Bisulphite of Lime .. £7 pf?r ion, packages extra. 

Borax, Commercial— 

Ciysfal .. .. .. £25 per ton. 

Powder.. .. £26 {ler ton. 

(Packed in 2 cwt. bags, carriage 
paid any .statuai m Groat 
Britain.) 

Calcium Clilorido .. £.5 I7s. 6d. i>cr ton d/d. 

Copper Sulphate .. .. £25p(‘rton. 

Methylated Spirit 64 o.p,— 

Industrial .. 3s. Id.—Ha. 5d. per gallon, accord¬ 

ing to quantity. 

Mineralised .. ., 4 h. 2d.—4s. 6d. 

Nickel Sul])hato .. .. ) £38 i>er ton d/d. Normal busi- 

Nickel Amnion. Sulphate ) ness. 

Potash Caustio .. ,. £30—£33 jier ton. 

Potass. Bichromate ,. 5^d. i>er lb. 

Potass. Chlorate.. .. 3<l.—4<1. per lb. 

SHlammoniac .. .. £32 per ton d/d. 

Salt Cake.. .. .. £3 lOs. jicr ton d/d. 

Soda Caustic, solid .. Spot lots : delivered. £16 17 h. Od. to 

£19 Ts. 6d. per ton. ocoording to 
strength. 208. loss for contracta. 

Soda Crystals .. .. £5 5s.— £5 10s. per ton ox railway 

dcjiots or j>orts. 

Sod. Acetate 97/98% .. f24iK'rton. 

Sod. Bicarbonate .. £10 lOs. per ton, carr. paid. 

Sod. Bicliromate.. .. 4jd.pcrlb. 

Sod. Bisulphite Pow’dcr 

60/02%.. .. .. £18—CIO per ton, according to 

quantity, f.o.b., 1-cw't. iron 

drums iucludotl. 

Sod. Clilorato .. ., 3d. jicr lb. 

Sod. Nitrate refd. 96^^, .. £13 Ss.—£13 lOs. per ton ex 
LivcqKMjl. Nominal. 

Sod. Sulphide cone. 60/65 About £14 lOs. jier ton d/d. 

Sod. Sulphide cryst. .. £9 i>er ton d/d. 

Sod Sulphite, Pea Cryst. £16 per ton f.o.r. Lo ndf 1 cwt 
kega included. 

RUBBER CHEMICALS 
Ajitimony sulphide— 

Golden.* •. •• d|d.—Is. 4d. per lb., according to 

quality. 
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Antimony sulphide— 
Crticison 

Arsenic, Sulphide, Yellow 
Barj'tes .. 

Cadmium Sulphide 

Carbon Bisulphide 

Carbon Black 

Carbon Tetrachloride .♦ 


Chromium Oxide, green.. 

Indiarubber Substitutes 
White and Dark 

Lamp Black 

Lead Hyposulphite 
Lithopone, 30% .. 
Mineral Kubber “ Kub* 
pron . 

Bul{)hur .. .. .. 

Sulphur Precip. B.l*. .. 

Sulphur Chloride 
Thiocarbunilide .. 
VermiUon, pale or deep .. 
Zinc Sulphide 


Is. 3d.—Is. 6d. per lb., according' 
to quality. 

’ Is. lid. per Ib, 

£3 lOs. to £G IGs. i>or ton, accord* 
ing to quality. 

3s. Od.—4s. per lb., according to 
quantity. 

£30—£33 per ton, a<‘Cordmg to 
quantity. Again dearer. 

7(i. —Tjd. per lb. ex wharf. 
Dearer. 

£00—£05 t>©r ton, according to 
quantity, drums extra. Again 
dearer. 

Is. 3d. per lb. 

r 6d.—9|d. per lb. Demand very 

j brisk. Prices likely to remain 

1 steady owing to firmness of 

V rapesood oils. 

£48 i^er ton, barrels free. Ad¬ 
vanced. 

7|d. per lb. 

£22 10s. jKir ton. 

£10 Ss. ix'r ton f.o.r. London. 

£10-"£12 j)or ton, according to 
quality. 

£50—£57 per ton, according to 
quantity. 

4d. per lb., carboys extra. Dearer. 

2«. 6d. per lb, 

6.S. Id. pel lb. dearer. 

7Jd.— Is. 8d. per Ib., acooitling to 
quality. 


Benzole— , 
Standard Motor 


Toluole—90% 


Xylol coml. 

Pure 
Creosote— 

. Cresylic 20/24% 

Middle Oil 
Heavy Oil 

Standard Sj>eoification 
Napliiha— 

Solvent 90/160 

Solvent 90/100 


. la. 44d,—-Is. 6d. per gall, eic worka 
in tank wagons. 

, Is. 3id.^la. JOd. per gall, ox 
works in tank wagons. 

. Is. 6d.—Is. 5id, per gall. Small 
demand. 

. Is. -8d.—28, per gall. fjmail 

demand. 

. 2s. 3d. per gall. 

. Ss. 3d. per gall. 

.8 |d. per gall. Xot much busing. 

! 5d.—6|d. per gall, according to 
quality and district. Small 

©xpbrt inquiry. Market quiet 
but fairly steady. 

. lid.—Is. 5d. per gall.i according 
to district. Pair demand. 

. lid.—Is. 4d.' per gall. Pairj 
demand. I 


Naphthalene Crude— 

Market dull. Not much export inquiry. 

Yorkshire than Lancashire. 

Drained Creosote Salta £4^—£6. Quiet. 
Whizzed or hot pressed £7—£9 per ton. 
Naphthalene— 


Cheaper in 


Cryat-ala and Flaked 
Pitch, medium soft 
Pyridine- -1)0/100 


£13” £16 per ton in Yorkshire 
and London rcspeidively. 

558.—60s. per ton f.a.a. for next 
season. Frequent inquiriJa. 

10a. per gall. Again dearer. 
Market fiiTn. 

12s. ' 128. Od. Littlo business. 


WOOD DISTILLATION PRODUCTS 
** Summer <'onditionB ” prevail in this as in most industries. 
Acetate of Lime — 

Brown .. ,. .. £12—£12 5 h. per ton d/<l. Market 

easier. 

Grey .. .. .. £17—£18 per ton. Market easier. 

Liquor.. .. .. 9d. pcrgall. 32® Tw. 

Charcoal .. .. .. £7 lOs.— £9 per ton, according to 

gi*ad« anfl locality. Demand 
fairly good. 

Iron Liquor .. ..Is. 7d. per gall. 32® 'JV. 

Is. 2d. „24®Tw. 

Red Liquor .. .. lOd.—Is. per gall. 14/15® T\v. 

Wood Creosote .. .. 2s. 7d. jht gall. ITnrefinod. 

Wood Naphtha— 

Miscible ..4s. lOd.—5s. per gall. 60% O.P. 

Market dull. 

Solvent.. .. .. 5 h. Od. per gall. 40% O.P. 

Faiily good demand. 

W’oorl Tar .. .. .£4 per ton. Cheoper. 

Brown Sugar of I^oad .. £44 per ton. Cheaper. 

TAK PRODUCTS 

Acid Carbolic— 

Crystals .. .. O^d. per Ib. Quiet. 

Crude OO’b .. la. 9d.— Is. lid. jier gall, accord¬ 

ing to di.stri<tt. Still quiet. 

Acid CroMylic, i)7/9flfci 2s.—2s. Id. per gall. Demand 

fair. 

Palo 1)5% Is. 9(1--2s. per gall. 

Dark .. .. .. Is, 9d.-—2s. ptT gall. Quiet. 

. Anthracene Paste 40%.. 4d. per unit per cwt. Nominal 
price. No business. 

■ Anthraccqiit'Pii— 

Straiuod’ '“' .» .. 7id.—9d. per gall. Quiet. 

TTnsUiiuiied . .. 6Jd.—7Jd. per gall. 

Bonzgi&9^ ' 

Crude 63's •• .. 10Jd.*—Is. per gall, ex works in 

4 ^ ^ X tank wagons., 'm v-,. 


INTERMEDIATES AND DYES 
Business in dyc.stuffH has not lioon good lately, but an im¬ 
provement is oxpecl(*d after the holidays. Prices remain firm. 

In tho following list of Intemiodiate.s delivered prices 
include packages excejfit where otherwise slated. 

Acetic Anhydruh'95% .. Is. 7d. per lb. 

Acid H. .. .. ..43. per Ib. 100% basis d/d. 

Acid Naphthionic 2s. 4<.l. per lb. 100% basis d/d. 

Acid Nevilh* and Winther Ss. Hd. peril). 100% basisd/d. 
Acid 8alicyli(t, tech. .. la. id. per lb. Improved demand. 
Acid Sulphunilio .. 9id. per lb. 100% basis d/d. 

AluminiumCliIoride.anhyd.ls. per lb. U/d. 

Aniline Oil .. .. 7Jd.—H|d. per lb. naked at works. 

Aniline Salts .. .. 7Jd.—9d. i>or lb. naked at works. 

Antimony Pcntacliloride Is. per lb. d/d. 

Benzidine Base .. .. 4s. Od. per lb. 100% basis d/d. 

Benzyl Chloride 95% .. Is. Id. per lb. 

p-Clilorjihcnol .. .. 4s. 3d. per lb. d/d, 

y)-Chloraniline .. .. 3s. per lb. 100% basis. 

o•C^e^ol 19/31® C. .. 4id. per lb. Demand steady. 
?n-CrcsoI 98/100% .. 2s. Id.—2s. 3d. per lb. Demand 

moderate. 

p-CW\sol 32/34® C. .. 28. Id.—^2 h. 3d. per lb. Demand 
moderate. 

Dichloranilino .. ., 3s, per lb. 

Dichloronilino S. Acid .. 2s. Od. per lb. 100% basis. 

p-Dichlorbunzol .. .. £86 per ton. 

Diethylonilinc .. .. 4s. 6d. per lb. d/d., packages 

extra, returnable. 

DimethyUnilinc .. .. 2 h. 3d. per lb. d/d. Drums extra. 

Dinitrobenzone .. .. 9d. per lb. naked at works. 

Dinitrochlorbenzol .. £84 10s. per ton d/d. 

Dinitrotbluene—48/50° C. 8d.—9d. per lb. naked at works. 

60/68° C. Is. 2d, per lb. naked at works. 
Dipheiiylamine .. .. 2s. lOd. por lb. d/d. 

Monochlorbenzol.. .. £63 per ton. 

/JN^phthol .. .. Is. Id. per Ib. d/d. . 
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’^^^laininf' 
Nita^U&ia' :•■ <« '■ 
ifitrim'ilia»' ' .. 
trobenxono 
Titroohlorbennol 
tronaphthftlene 
.'litrophenol 
Sitro-o-omido-phenol 
Phenylono Diamine 
I’henylcno Diamine 
Salt 

tlium Naphtliionate 

roluidine 

?oIuidine 

Toluylcne Diamino 


. 4i. M.' per lb. -d/d. 

. Ss. Sijfd. per Ib. d/d. 

. &ld. —SJd. per lb. naked at works. 
. per lb. 100% basis d/d. 

. lOid. per lb. d/d. 

. Is. 9d. per lb. 100% basis d/d. 

4a. 6d, per lb. 100% basis. 

. 4s. per lb. d/d. 

. 10a. 3d. per lb. 100% basis d/d. 

, 2s. 6d-. per lb. 100% basis d/d. 

. 2S. 3d. per lb. 100% l^osis cl/d. 

• 

. 38. 6d. per lb. naked at works. 

. 48. 3d. pcT lb, d/d. 


PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 


id, Acetic 80% B.P. 
id, Acetyl Salicylic 


id, Benzoic B.P. 
;id Boric B.P. .. 


ad, Camphoric.. 
id, Citric 

;ifl, Gallic 

•id, Pyrogallic, Cryst. 


id, Salicylic 


-id. Tannic B.P. 

;id, Tartaric 

nidol 

ictanilido 

nidopyrin 

iimon. Benzoate 

nmon. 4*arbonate B.P. 
/ropiue Sulphate 
vrbitono.. 
iizonaphthol .. 
smuth Salts 


smuth Carbonate 
„ Citrate.. 

,, Salicylate 

„ Subnitrate 

>rax H.P. 


•omides 


.Ammonium 
Potassium 
Sodium.. 

Jcium Lactate • • 


iloral Hydrate .. 

Joroform 
oosote Carbonate 
;rmald'>hyde .. 


£4,5 per ton. 

3s. 2d.—3s. 4<]. per lb., according 
to quantity. Good demand. 
Pri(5e firm. 

3s. per lb. 

Oyst. £51 per ton, Powder £55 
jier ton. Carriage x^id any 
station in Great Britain. 

lys.—213. per lb. 

Is. 4Jd.—Is. .5d. per lb., less 5% 
for ton lots. Market very weak. 

38. jH‘r lb. for juiro crystal. 

6s. ftd. per 1I>. Hesublimcd qnnlifcy 
8a. por lb. Market firm ; n\- 
ureasing demand. 

Is. 6d.—Is. 9d. jKjr lb. Market 
little l)ottcr, but demand fluctu¬ 
ating. 

38. per lb. Market quiet. 

Is. l|d. per lb. le.ss 5%. 

98. per lb. <l/d. 

28. Id.—-28. 3il. per lb. for 
<piantity. Lhimand slow. 

13s. 3d. per lb. N'egleoted. Stocks 
low. 

3s. 3d.- “Sa. 6d. per lb. according 
to quantity. 

£37 j>er ton. 

.. 128. 6<1. i>er oz. for Bnglish nuiko. 

,. 158.—15s. 6d. perlb. Quietmarket. 

.. Ss. 3d. per lb. Small inquiry. 

.. I’rices reduced by about Ih. 3d.— 
28. 3d. per lb. on account of 
tlio fall ii»the price of the metal. 

.. lOs. 6d.- -128. 6d. ix;rlb. 

.. 10b.3iI.-- 12s.3d. 

.. 9s.—lls. „ 

.. 88. 8d.—lOs. 8d. 

.. Crystal £29, Powder £30 per ton. 
Caixiage jmid any station in 
Great Britain. 

.. Market exceedingly firm, and 
material rapidly advancing. Spot 
supplies very limited. 

,. Is. 4d.—Is. 7d. por lb. 

.. Is. 2d.— Is. .5d. per lb. 

.. Is. 3d.— Id. 6d. ptsr lb. 

.. Market fairly firm an<l higher 
jjrices talked of. Good Knglisli 
make can be liad from Is. 6d. 
upwards. 

.. 4s.—4fl. 3d. per lb. Very firm and 
scareo. 

,, 28. Ib.for cwt. lots. Very steady. 

., Os. 6d. per lb. Little demand. 

.. £52 per ton, cx works. English 
make in casks. 


J, . , ', . ■ 

Olycerophoeplratek— 

^ Calciuma soluble an<1 
citrate free .. 

Iron 

Magnesium 
Potassium, 50% 
So<lium, 60% . • 
Guaiaeol Carbonate 
Hexamine 

Homatropine Hydro bro - 
mide 

Hydrostino hydrochlor .. 
Hypophosphitos— 
Calcium 
Potassium 
Sodium 

Iron. Ammon. Citrate 
B.P. 

Magnesium Carbonate— 
Light Commercial 
Magnesium Oxide— 

Light Commercial 
Heavy Commercial 

Heavy Pure .. 

Menthol— 

A.B.R, rcciyst. B.P. 
Synthetic 


' Fair business passing. 


78. per lb. 

8g. yd. per lb. 

Os. per ib. 

3«. 6d. per Ib. 

28. Od. 

lOs. 6d.“ -lls. 3d. pel lb. 

.3a. 6d, per 11). fur English make 
—-market 8toa«ly. 

30s. i)or oz. 

English make offered, 120«. per oz. 

3.8. fkl. per lb., for 28-lh. lots. 

4h. Id. per Ib. 

4s. ,, 

2h. Id.—2d, 5d. per lb., according 
to quantity. 


Mercurials 
R#i<l oxide' 
Corrosive sublimate 
White precip. .. 
Calomel 

Methyl Halicylato 

Methyl Sulphonal 
Motol 

Paraformaldehyde 

ParaUlohydo 

Phonacetiii 

Plienazone 


Phenolphthalem ., 

Potass. Bitttrtratc— 

99/100% (Cream of . 
Tartar) 


£36 per ton net. 

£75 per ton. less 

£25 per ton, Ichs 2^^^. Price 
reduced. 

2s. 2s. 3d. per Ib., according to 

(iuuntity. Steady market. 

57s. 6d. i>cr lb, 

2l)s.—358. per lb., according to 
quantity. English make. Strong 
(lomand. 

Mark<*t very quiet, 

5s. 3^1.—5s. 4d. per Ib. 

3s. (kl.—3 h. 7(1. „ 

4s. 7d.- 4.8. 8d. 

3s. lid.—4 h. 

Ih. lod.- 2s. Id. per lb. Keen 
competition. 

26a. per lb. 

lls. per lb. British make. 

28. lOid.—3s. per U>. Kot very 
axlive. 

Id. 5d.—Is. Cd. per lb. in free 
botth^s and cas.os. 

6h. per lb. Price and demand 
steady. 

7h. 6d. per lb, A shade firmer. 
Forward prices higluT. 

6s. 6d. per lb. Ain}»lc siqiplien. 


Potass. Citrate 
Potass. Jodido 


Potass. Metubisulphito .. 
J'otass. Pennanganato .. 
Quinine Sulphate 

Keson’in .. 

Saccharin 

Salol 

Silver Proteinat-e.. 

Sod. Benzoate, B.P. 

Sod, Citrate, B.P.C., 1923 

Sod. Hyposulpluto— 
PhotograpMo .. 


88s. per cwt., less 2]% for ton 
lots. Finn market. Pnees have 
uj>uar<l U'ndfuey. 

Jk. lOd.- - 2s. 2d. per lb. 

16s. 8d.—17s. 5d. per lb., accord¬ 
ing to quantity. Good steady 
demand. 

74d. per lb., l-cwt. kegs ineUidcd, 

7id. per lb. 

2s. 3d.—28. 4d.per oz., in 100 oz. 
tins. Stea<ly market. 

5s. 2d. por lb. 

C3s. per lb., in 50-lb, lots. 

3a. 6d. per lb. 

9a. 6d. ix*r lb. 

2a. 6d. per lb. Ample supplies. 
B.P. quality available. 

Is. lid.—2s. 2d. per 11)., ncconling 
to qudiitity. 

£13—£15 per ton, according to 
quantity, d/d. consignee’s sta- 
l.inn in l.owt. kecs. 
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Sod. Metubieulphito cryst. 378. 6d.^~-(k)8. per owt. nett cash, 
according to quantity. 

Sod, Nitroprusaide .. JOs. per lb. Less for quantity. 

Sod. Potass. Tartrate 

(Rocliollo Salt) ,, 75a.—828. 6d. per cwt., according 
to quantity. Steady market, 
gc>od deinaiid. 

Sod. Salicylate .. .. Market rather firmer and more 

enquiry-. Powder 28. 3d.— 

2h. 5d. per lb. Crystol at 

28. 5d.- -28. 7d. per lb. Flako 
2s. 9d. per lb. 


Sod. Sulphi<le- - 

l^ui ‘0 rocryst. .. .. I0d.--la. 2d. per lb., a<*cordiug to 

quantity. 

Sod. Siil})hilc, anliydrou.s £27 10a.—£28 10s. |)or ton, accord¬ 
ing lo quantity, 1-cwt. kegs 
includod. In largo casks £1 
per ton less. 

Sulphonal.. .. .. los. Od. per Ib. Easier. 

Thymol .. .. .. 20s. per lb. nominal. Very scarce 

iiidood nominally. 


Citronella Oil*— 

Javo 86/90% .. 
Ceylon .. 

Clove Oil .. 

Eucalyptus Oil 70/75%., 
Lavender Oil— 

French 38/40% Esters 
Lemon Oil 
I>?inongrass Oil .. 
Orange Oil, Sweet 
Otto of Rose Oil— 
Bulgarian 

Anatolian 
Palma Rosa Oil ., 
Peppermint Oil— 

Wajmo Cuui\ty 

Japanese 
Potitgrain Oil 
Sandal VA'^ood Oil— 

Mysore .. .. ♦. 

Australian . . . • 


8 ^. 


5s. 8d. per lb. 

3s. 7d. per lb. 

78. 6d. per lb. Cheaper. 

28. 3d. per lb. 

27s. 6d. per lb. Choai>or. 

38. per lb. 

3d. per oz. 

128. per lb. 

37s. 6d. per oz. Production below 
average. 

18s. per oz. 

188. per lb. 

22s. 9d. per lb. Firm spot and 
forward. 

178. per lb. Market fii’in. i 

9s. 3d. X)er lb. ‘ 

26s. 7d. per lb. 

213. per lb. 


PERFUMERY CHEMICALS 


Acotopheimno 

.. 12m. 6d. por lb. 

Au)j«‘pine .. 

. . 1.5s. 3d. 

Arayl Acctat(‘ 

.. 2s. 6d. ,, Choapor. 

Amyl ButynUe .. 

.. i\H. 9d. 

Amyl SahcN'Iato . . 

. . 3.M. 

Anethol (M.P. 21/22^ 

C.)4s. Od. 

Bonzyl Acetalt* from Chlo- 

rino-frec Benzyl Alcohol 2s. 9d. ,, 

Benzyl Alcohol free from 

Chlorine 

.. 2tf. 9ci. 

BenzaMoliydo froo from 

Chlorine 

.. :tH. 0(1. 

Benzyl Benzoate. . 
Cinnamic Aldehyde— 

.. :)3. cd. „ 

Natural 

. . 1(>S. ,, 

Counuirin 

. . 19s. Od. 

Citronollol 

.. 17,s. ,, 

Oitral 

.. Ks. Od. ,, Clioapor. 

Ethyl Ciimamati^ 

. . 12.S. Od. ,, 

Ethyl Phthalate . . 

.. 3«. .-Jd. 

Eugenol 

.. lO.s. Od. 

Goraniol (Palmarosa) 


Geraniol .. 

. . ll.M.— 18s. 6d. per lb. 

Heliotropini) 

. . 7s. 3cl. ,, 

lao Eugonol 

.. I5s. yd. ,, 

Linalol ex Hois do Rose 

. . 26.S. 

Linalyl Acetate .. 

.. 26s. 

Methyl Anthranilato 

.. 9s. 6d. ,, 

Methyl Bonzoato.. 

. .5s. „ 

Musk Ambrotto . • 

. 45.S. 

Musk Xylol 

. 148. 

Neroliii 

. Is. Od. ,, 

Phenyl Rthy'l Acetato 

. 15m. 

Phenyl Ethyl Alcohol 

. 16s. ,, 

Rhodinol .. 

, 608. ,, Advanced 

Safrol 

. U. lOd. „ 

Torj>ineol . . 

. 2^. 4d. 

Vanillin .. 

. 26.M. per lb. 


ESSENTIAL OILS 
Almf>nd Oil, Fcuxjijfn ^ 

S.P.A. ■ - . 6l 1. per lb. 

Anise Oil .. •. i*Ji^ 

Bergamot Oil 6<i. jh-t lb. 

IBourbon tkl. per lb. 

Camphor Oil 658. per cwt. 

Cftiuuiga Oil '• ~ t. 10.^. (kl. jict lb. 

Cmnainon^Oi^^^IiC^ ' • - 6Ad. per oz. 

Cassia •. IOb. per lb. Advanced. 


PATENT LIST 

The dates given In tills list ftre, in the case of Applications for Patents 
those of applications, and in the case of Complcto SpeolflcatlonK accepted 
those of the Olflclal Journals in which the aeoeptaiiee is onnounced. Com¬ 
plete SiwelHcations thus arivertisod as aoi'^cptod are open to Insjiection at 
the Patent Office iramediaUdy, and to opposition within two months of the 
date given ; they arc on sale at Is. each at the Patent Office, Sale JJranch 
Quality Court, Chancery r.auc, London, W.0.2, 15 days after the date 
given. 

I.—AppHcaliotis 

Br(5geat. Recovery of volatile sovoiits. 10,820. Aug. 21. 
Cook and Galhinorc. Oven.8 and furnaces. 19,600. Aug. 20. 
Davies and John.sfon. Apparatus for heating granular 
material. 10,624. Any. 19. 

Gibbons 13ix).s., and Van Marie. Muflle furnaces. 

19,863. Aug. 22. 

Kerr mid I.amb<'rL. Apparatus for heating liquid.s. 10,838, 
Aug. 21. 

Twonart. Centrifugal mills for griiiduig colours etc. 10,735. 
Aug. 20. 

SaiKT. Mamifa< ture of u<l.sorboiit materials. 19,506. 
Aug. 10. (March 26, 1023.) 

I. —Complete Specifications Accepted 

10,139 (1923.) McClelltuid. Apparatus for removing solid 
iriipuiities and scum from steam and other boilers, evapor¬ 
ators, clarifiers, and similar apparatus. (220,318.) 
24,036(102.3). Fiisting. Rotary kilns. (205,069.) 

.32,617 (1923). Karpinsky and Anderson. Centrifugal 
sojmrators. (214,577.) 

2301 (1924). Akt.-Gos. Kxumnlor and Matter. Liquid 
evaporators. (210,464.) 

II. —Applications 

Buttorworth ond Mumford. 10,791. See III. 

Dorgelo. 19,806. See XXIII. 

Dvorkovitz. Means for troatmont of coal eU'. 19,580. 
Aug. 18. 

Evans. Fi’uduction of coke. 10,653. Aug. 10. 

Geii>ert. Apparatus for manufacture of generator or 
producer gas. 10,814. Aug. 21. 

Klusmeyor. Carburetting raw and hoavy oils. 19,920. 
Aug. 22. 

Laing and Niidsch. Distillation etc. of carbonaceous oto. 
materials. 10,769. Aug. 20. 

Sauer. 19,696. *S'c<! 1. 

11.—Complete Specifications Accepted 
10,251 (1923). Lano. Compoaition for use as a substitute 
for bitumen. (220,349.) 

13,448 (1923). Alhorton. Bitiuninous compositions. 
(220,393.) 
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23,084 (IW3). tSQc. Rivard, AUejiet, et Ci©. Apparatus 
V dehydrating mixturoaof alcohol and liquid hydrocarbons. 
04,697.) 

31,508(1923). Fvilscher. Apparatus for cooling incan- 
iswnt coke. (208,557.) 

2805 (1924). Fi hrv. Consti'uction of coke oven heating* 
loe. (220,550.) 

I. —Applications 

ButtorwoHh and Miunford, Preparation of tar, bitumen, 
c. for roads etc. 19,791. Aug. 21. 

Sulzor FinSrcs Soc. Anon. Tar distillation apparatus. 
),7on. Aug. 20. (Switz.. 15.12.23.) 

/. --Applications 

Farbwcrko vonn. Moistor, Lu<dus, and Pruning. Manu- 
ictui'e of vat dyeatuft's containing sulphur. 19,818. Aug. 21. 
3er., 17.9.23.) 

Lonnrtu Mariufacturo of thick oil from linsood etc. oils. 
),8ir>, Aug. 21. 

>—Applications 

Bate, British Dycatufis Corporation, and Perkin. 19,889. 

E'fl VI. 

Btunborg Akt.-Ges. Spinning artiOcial silk. 19,759, 
ug. 20. (Oor., 5.11.23.) 

Ih^ubcrg Akt.-Gcs. Apparatus for spinning artificial silk. 
El,760. Aug. 20. (Uer., I7.U.23.) 

Craig and Spence and Sons. Fin'proofing texf ile fibres etc. 

1.. 51.5. Aug. 18. 

Complete Specifications Accepted 

26.. 572 (1923). British Colimosc, Ltd. (formerly British 
cllulose and Clif itiical Manufacturing Co., Ltd.), and I'diia. 
re VI. 

27,174 (1923). Hopkinson, Morgan and Wright. *SV/^X1V. 

1. Applications 

Bato, British DyoBtiitts Corporation, and Perkin. Dveiug 
elyl silk. 19,880. Aug. 22. 

Johnson (Smith, Drum, and Co.). Agitating-devic4*s for 
yc-vats cte. 19,669. Aug. 19. 

Ransford (Cassella imd Co. Ges.). Dwing. 19,733. 
ug. 2tb 

I. -Complete Specification Accepted 

26,.572 (1923). British Celaneso, idd. (formerly British 
rUiilose and t3u*mieiil Manufacturing Co., Ltd.), and Kllis. 
>yoing or eolouring of products made wit.h eoHulose acetate. 
j20,505.) 

II. —Applications 

Blaokbum. Manufacture of ammonia. 19,655. Aug. 19. 
Franco. Manufacture of salt etc. Rl,960. Aug. 23. 
Sakurai and Suzuki. Proct'ss of producing an lu-id and 
8 salts strangly absorbing ultra-violet rays. 19,568. Aug. 18. 
Synthetic Ammonia and Nitrates, Ltd. Treating gases 
Liarmg gasooufl synthetic ammonia. 19,511. Aug. 18. (U.S., 
1(.H.23.) 

Thoiiww. Munufuelurc of anxmonia. 10,655. Aug. 19. 

11.—Complete Specifications Accepted 
15,44)1 (1923). Krallt. rroe<.‘Sse« for the purificatiiui of 
urncr gasea and for obtaining chemically-pure aulpliuvie 
rid. (220,413.) 

22,610 (1923). Mond (ClicmiHcho Fuhrik Grioslieim Klek- 
‘ou). Pro(Jo«H for the jiroduetion of aluininuim tluoride- 
Eloili-fluoride do\il>lo compounds teeluiically free from iron. 
^03,708.) 

1270 (1924). W(‘felaoheid. Process of and apparatus for 
iG production of lead oxule. {22(),548.) 

ill.—Application 

SkoUl. Mauufacturo of magnesium boro-silicato glass. 
9,768. Aug. 20. 

—Application 

Butterworth and Mumford. 19,791. iS’ee 111. 


IX, —Complete Specification Accepted 

24,036 (1923). Fasting. See I. 

X. *—Applications 

Booth, Britislx Vacuum Cleauer and Knginrvring Co., and 
Came. Recovery of gold. 19,642. Aug. 19, 

Hoagn and Heraeus. Alloys for tipping metallic surfaces. 
19,839. Aug. 21. 

Horaeus. .Alloys for tipping metallic suifacns. 19,832. 
Aug. 21. (Ger., 10.9.23.) 

Metals Pradiietion, Ltd., and Perkins. Leaching ores etc. 
19,910. Aug. 22. 

Wollosloy. Alloys. 19,660. Aug. 19, 

X. —Complete Specifications Accepted 

12.499 (1923). Wade (Naajulooze Veiuiootsehap I'hilipH’ 
Uloeilanipenfabricken). Process of separating ziri5t)iuujn and 
hafnium. (220,358.) 

12.500 (1923). Warle (Nauiulooze Vennootschap Philips’ 
Olueilampenfabriekeii). Process ef seiiaratmg Imfnium and 
zirconium. (220,359.) 

13,727 (1923). TumbviU, Baths fur galvanising. (220,398.) 

XL—Application 

Baily. Floctric furnaces. 19,875. Aug. 22. (U.S., 28.8.23.) 

XI. -Complete Specification Accepted 

296 (1924), Klectro-Osmuse Akl.-Ges. (Graf. Selmerin 
Gcs.). See XVII. 

XII. —Applications 

Gctioocko and Mtitallbunk and Mol alhirgischo Ges. Process 
of purifying oils and fats. 19,727. Aug. 20. (Ger., 18.9.23.) 
Haas. Soaps and wa.shing colloirls. 19,884. Aug. 22. 
lla<ldan (Lunart). 19,815. iSee Xlll. 

Kiogel. 19,5.52. See XIXa. 

Morgan and Patent Borax CV>. Soaps, detergents, etc* 
19,667. Aug. 20. 

XIL ' Complete Specification Accepted 

13,307 (1923). Andrews and Hose, Do\mik and Thompson, 
(..id. Tliiekemng and bleaching, or thickening or hlouohing 
of oils. (220.390.) 

Xni. -Applications 

BrowTi and Klein. Pigments. 19.907. Aug. 22. 
lladilan (Lenart). Manufacture of thick oil from linseed 
etc. oils. 19.815. Aug. 21. 

Lonart. 19,815. .SVo 1\L 

Soc. of (’h(;mieal Jmlustry in Basle. EMamifaeture of 
artificial flhclla<\ 19,817. Aug. 21. (Swilz., 30.8.23.) 

Wesh'rn Electric (’o.. Ltd. (Western Klectric Co., Inc.). 
(\>aling.eomp<)8ition, an<l process of producing samo. 19,618. 
Aug. 19. 

XIII. —Complete Specifications Accepted 

13,307 (1923), ^Andrews and Rose, Downs and Thompson, 
Lt<L iSV-c. XU. 

1276 (1924). Wcfolseheid. .S^c VII. 

XIV. —Complete Specification Accepted 

27,174 (1923). Hopkinson. Morgan and M'right. Method 
and apparatus for riibborising filamentary :natcrittL (210,397.) 

XV. —Applications 

Consortium fur Kloktroehomischo Industrie Ges. Agglu- 
t-inant or eeinont. 19,746. Aug. 20. (Ger., 20-8.23.) 

Ehroureieh. Process of treating skins t)f plagiostomo 
fishes. 19,055. Aug. 18. (Kr., 7.12.23.) 

Halk'r and Rosenzweig. Manufucturc of artificial horn. 
19,924. Aug. 22. (Austria, 23.8.23.) 

XVI. -v-CompIete Specification Accepted 

13,540 (1023). Carpzow, Mann «n<l Heppt*s. IVoduclion 
of manures. (220,395.) 

XVIL—Application 

Chomisolic Fabrik Pyrgos Ge.s. and Haller. Manufacuiro 
of soluble starch pi\>duots. 19,600. Aug. 19. (Gor., 21,2.24.) 
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XVII.—CompteU Specification Accepted 

280 (1924).. ' Electro-Osmooo Aki.-Oes 
Gofl.), Process for the electro-osmotic 
saccharine juices. (214,578.) 

XVlII.—Complete Specification Accepted 

2.3,084 (1923). Soc. Ricard, Allcmt. ct Ci. 


OHESnSTBY. AND, l^USTBlI ' 

of fuel, a« well fis’dartnicW furmtites tiiat' aife muc^ 
(Graf Sclitverin in use in municipalities, tanneries arid other places 
purification of where combustible refuse is available. Messrs. Mel- 
drums are so convinced of the merits of their furnaces 
that they offer to fit them on trial after ascertaining 
See II. the conditions they have to meet. 


XIXa.—Application 

Kicgel. Mamifactiirc of margarine. I9,'».'i2. .-tuo. 18. 

XlXb.—Application 

.lacicaoii (California .Sprav'.t'iicmieal Co.), iiwccticido s 
18,.574. Aug. 18. 

XX.'~Appllcallans 

Aosforweil. I’rcparatioii of thymol uiul menthol. 19,787. 
Aug. 21. (Ger.. 21.8.2.3.) 

Fryer 4ind McDongall. I'rof-luclion of liftiTocyoUc com- 
poiind^ fdiitaining iiUrogon in the ring. Uf.502. Aug. 18. 
XX.- Complete Specification Accepted 

{102*1). Wackor CIvk. fur KloktroelKmisdie Industrio 
<Jo8. Mnnutattiiro of ncotif’ nnhyilruU*. /21l.l(i7.) 

XXK—Application 

Cajnp>H>ll. NaUirul-colour kinonuUograpliv. 19,700. 
Aitg. 20. 

XXIi. Complete Specification Accepted 

n.JJ04 (1924). G<*flarli. Matcli-.«<trikijig (‘•dnipoHition. 
(219,040.) 

XXIIl. Application 

Dorgt'lo. Determining calonfic value gasc.s. 19,890. 
A\ig. 22. (Hull., 1.10.23.) 


GENERAL NOTES 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, 
S.W. 1) has received the following enqtiiries for 
British goods. British firiiis may obtain further 
information by applying to the Department and 
quoting the specific reference number:— Brazil : 
Leather (B.X./1135). British India: Metals, hard¬ 
ware (2.3!)); Leiither (iA./116!)); Wire, bronze, 
iron (The Director-Gen^L India Store Department, 
Branch No. 10, BelvecWo Road, Lambeth, S.E. 1). 
Canada: Leather (B.X./11.57). Chile: Electro-plate, 
cutlery (B.X./1150). Cuba: Silk (257); Hardware, 
paint, vnniish (258). Egyjd : Paprw (13781/F.E.). 
France: Leather (B.X.,.'1151). Greece: Oils, tin, 
tinplate, copffer, copper sulphate (246). Norway: 
Ohoniicals, oils- (247). Rumania: Glasses, rubber 
hose (251). South Africa : Paint, oils (243); (572). 
'Z’Mrl-ey; Bronze wire (A.X./i270). Vrugnay: Paint 
(B.X./H86). 


Canadian Mefalinrgy and Mining Notes 

The report of the International Nickel Co. for 
year endra March 31, 1924, shows a net profit of 
$1,206,786 after deduction of taxes, depreciation, 
depletion, etc., equivalent, after preferred dividends, 
to 40 cents a share (par .$25) earned on $41,834,600 
of outstanding common stock. This compares with 
$48,170, or 54 cents a share on $8,912,600 preferred 
stock, in the previous year. After preferred dividends 
the surplus was $672,030 comparing with a deficit 
of $486,586 in preceding year. 

The Treadwell-Yukon Co., at Keno Hill, Yukon, 
has struck a big vein of ore at a depth of 600 feet. 
This settles tho question of the Mayo district being 
a deep mining camp, and assures permanence of 
these rich sirvor-lea<l mines. The higher grade 
ore is shipped to the smelter, and a mill will be erected 
by the company to handle the lower grade. 

A Glasgow syndicate has purchased 55 iron-ore 
claims at Goudreau, Ont., the amount involved 
being approximately $1,600,000. The purchasers pro¬ 
pose to develop and use 180,000 h.p. on the Missin- 
aibi River. The new bounty, promised by the 
Ontario Government, is reported to be tho incentive 
to the mining and concentrating of these low-grade 
ores. 

Gennan iron masU'rs, in the Ruhr district, are 
endeavouring to close a contract for five years’ 
delivery of iron ore from the Wabana mine of the 
British Empire Steel Corporation, of Montreal. 

The Alberta Salt Co. Ltfl., has operations under 
way for the establishment of a salt plant capable 
of producing 15,000 to 20,000 tons a year, at Fort 
McMurray Alta. The latter place is 3(jo miles north 
of Edmonton, Alta. 


PUBUCATIONS RECEIVED 

Tbansactions of the Institution ofCuf.mioai. Enoineehs. 
Volume I. Pp. xv-fl20. London: W. Speaight and 
Sons, Ltd., 1923. 

C.AnMiuM; Its Metalluhov, Pkofekties and Uses. By 
N. F. Budgeii, Ph.D.. M.Sc. With a foreword by 
Prof. TIios. Turner, M.Sc. Pp. xii-|-2;l9. London: 
Oharles Griffin and Co., Ltd., 1924. Price 21a. 


Trade Information 

Through the Furnace. Boor is the title of a pamphlet 
published by Meldrums, Ltd., of Timiiorley, Manches¬ 
ter, with tho object of showing how economies can bo 
effected in tho fuel and labour required for raising 
steam by installing the Meldrum furnace. The advan- 
lages claimed for this furnace are that it enables the 
steam to be kept continuously at the correct working 
pressure, whilst being sufficiently elastic to meet any 
sudden demand, and that it makes use of all kinds 
of low-grade ’fuels. Messrs. Meldrums, Ltd., also 
make special fire bars, stokers suitable for any typo 


Quantitative Organic Microanalysis. By F. Prcgl, 
]).So., Ph.D. Pp. XV (-190. TranslaU'd from the 
second revised and enlarged Gonnun edition by E. 
Fylcinaii, B.Sc,, Ph.D. London : .1. and A. Churchill, 
1924. Price 12«. (id. 

Charts of the 'Chemical Reactions of the Common 
Elements. By John A. Timm, Ph.D. Pp. ix-(8l. 
London : Chapman and Hall, Ltd., 1924. Price 10a. 
Analytical Chemistry, Based on the Text of F. P. 
Treadwell. Translated and enlarged and revised by 
W. T. Hall. Vol. II. Quantitative Analysis. Sixth 
edition. Pp. xiii-(-8ll. London: (’hapinan and 
Hall, Ltd., 1924. Price 25s. 
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EDITORIAL 


O NE of the most valuable features of the 
ineotings of the British Association is, 
perhaps, the arrangement of discussions in 
which two different sections meet to consider a 
problem common to both. Discussion of a problem 
from diflertmt standpoints cannot but lead to a 
clearer un<ier8tanding of the points involved, so 
that unprotltablo issues can bo abandoned and 
promising lines of work decided upon. It is a veri- 
appropriate moment, as Prof. Drummond remarked 
in opening the discussion on Vitamins, ’ for 
eliemisis anti pby.siologists to meet together to 
di.scnss this diftienlt sulijeet. Already the literature 
devoted to vitamins is very large, and it is regrettalffe 
that so imieh of the work is nnlliticd by imperfect 
appreciation of the real nature of the problem. 
As Prol Drummond says, some workers have 
failed to differentiate between substances essential 
for life and growth and those whieti apparently act 
rather a.s stimulants of growth. Caution in inter¬ 
preting the results of ex])eriment8 is jiartieularlv 
necessary when the reactions of living organisms are 
heing studied, and the vitamins thcm-selves, despite 
the skilful wording of Prof. Drummond's delinition, 
are rather vagui- substaiu-es. Real progress eamiot 
he made until we know what a vitamin is as well 
as what it does, and we await another Annual 
Meeting when, at lea.sl, the synthesis of insulin and 
the manufacture of a vitamin w'ill be de.serilied 


Wo have road somew'li(-ro of a Utopian eoimti'v 
in which there was no legal system and no lawyers, 
where (he citizens lived solely by the light of reason 
and for tho common W’eal. There is ground for the 
belief that siieh a country would ho very dull, 
however imieh we should like to find Utopian 
beginnings in our own times. We are now confronted 
with an cxeidleut suggestion by the Joint Committee 
for the Standardisation of Scientific (Jlassw'are. 
Tho r(;oomm('ndatioii is unanimous and the nierahiir- 
.slilp of the Committee is more than ample warrant 
of its desirability. If wo lived in Utopia we should 


all, at a given date, abandon the deceitful “ c.c. ’ 
and replace it by the trusty “ m/. ' We do not live 
in Utopia, and .so we read, in the report, that some 
chemists still prefer to u.se Mohr's system of units 
awl would be unwilling at present to change theii 
existing practice. But, it is .sugge.sted that they 
shall brand their units wilh “ G.VV.A." Did wit 
Shakespeare write Gn-at G.W.A. dotli away my 
life,” and though there is no hint that (ho prolilem 
is as old as that, there is J-’lorentiiie guih- in the 
suggestiem that the ” ml.” and ” G.W.-A.” units can 
lie used side hy side during (he traiisitinnal period 
that must precede the, general adoption nf (he litre 
and millilitre fur general chemical work. The 
ri'port, which will he found on another Jiage, deserve- 
elose attention and shonki eonvinee all ehemist.s 
that the time has come w'hen the sibilant ” e.e.” 
should no longer he heard in the land. But if eon- 
vietioii is still to sei-k, why, there is still tlie Iran- 
.sitional period. 


Despite the recent and e.vtensive deuumstratioli 
of our capabilities for which we are still paying, we 
still Seem, as a nation, doiditful of our own powers. 
'■ They do things better oier there,' is sldl our cry. 
Our dyestuff's industry has n-eeivod imieh lilame and 
hut little praise, yet it has gone on, training ehemist-s, 
making dyes better and better, awl steadily improving. 
In the ghuss industry, the same process has gone on 
and Liboratory glassware that meets all reipiireiuents 
is produceil, hut its wartime difficulties are remem¬ 
bered, not its post-war successes. It is sometime.s 
valuable to see how things are really done outside 
Ibis Country. Tho Berlin eorre.spondeiit of the 
Fiiwurial Tinm report,s that the linns - jJayer, 
Agfa, Badisehe, Meister, Lucius, und Bruning, Weilei 
'1,’er-Mccr. and the Griesheim-Eli-ktron composing 
(he Gennan dyostulT trust, ” annoimee that they eai’i 
})ay no divuleiul for the ]iast yi-ar. as in no instaw-e 
was their earning sufficient and in some eases work 
was carried on at a .small loss. Ri-'iillv for tie- 
current year are not satisfactory . " 
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SOME MODERN TENDENCIES OF 
VITAMIN RESEARCH « 

BY PROF. J. C. DRUMMOND 

IVobably at no previous stAge in vitamin research 
has it been more appropriate that a joint diseu.ssion 
on tliis sulijeet tietween ehemiats and physiologists 
slKiuld 1)0 held than at the present time, for, after 
mueh laborious researoh has been carried out on 
the disliibution of these substances in foodstuffs, 
and on the significance of vitamins in relation to 
human dietaries and rations for animals, practical 
applications which bi'came of urgent importance 
during and immediately after the years of the war, 
inv'estigations are now being directed more delinitely 
towards a.scertaining the chemical miture of these 
curious substances, and their mode of action in the 
animat body. 

1 would first direct your attention to considering 
what vitamins are. The classic re.searches of Hopkins 
demoastrated that for normal growth and health tlu' 
higher animals reipiire certain components of natural 
foods other than proteins, fats, carbohydrates and 
salt-s, and to these substances the name vitamins 
wjis given by Funk ; a name, which, in spite of many 
objections, lias become well established. What, then, 
are we to regard as a vitamin ? 

In the pri'.sent state of oui knowledge we may 
reasonably regaril a substance as a vitamin if it is 
es.sential t o the life and wellbeing of an organism which 
sloes not pos.sp.s,s the power to synthesise that 
substance, and akso if it is organic in nature, and 
does not belong to any one of the three great classes 
of foodslulfs, proteins, fats and carbohyrlrates. 
Furthermore, compared with the.se foodstulfs the 
vitamins ajipear to be roiiuired by the organism in 
relatively minute amounts. One of the modern 
problems of vitamin re.search is to a.scertain to what 
extent the.se subslance.s are es.sential for all living 
organisms, rather than for the higher aniniaks in 
particular. 

In jireparing this [lapcr 1 have made a careful 
survey of the available work on this subject, only to 
find that the literature is in a most confiiKcd and 
unsati.sfaclory state, ff we review very ra|)idly 
the more outstanding of the.se papers, and deal with 
the organisms more or leas according to the evolu- 
tiotiary scale, we are lirst attracted by the work ..f 
Allen and Nelson on the growth of marine diatoms 
(./. Mdriiic Biol, .l.s.v/i., lyit), 8, 3t)l ; Allen, ibid. 
l!U4, It), 417), The.se observers believed they had 
obtained evidimee of the existence in natural sea¬ 
water of a suli.slanec, apparently organic, of which 
minute anioiint.s are ni'cc.ssary for the .satisfactory 
grorvth of certain marine diatoms. Thi.s work 
ha.s been carelully e\amined in tny laboratory rcoently' 
by Miss J-’each {Bloi'liiiii,iail ./., 19:24, 18, 151)4), 
who timis that the diatom NUzichia clo«leriu,m can 
grow satisfactorily in artificial culture media prepared 
from pure inorganic salts and as free from organic 

* Paper to ojR*ii tlio ussmii on “ \ itumins ” 

.organised by Si^ction.s (ChoiinHtry) fm<l I (Jliysiolo^'y) at 
ilit) Toronto mooting of the Brilish Assoui.iiion, 


matter as po.ssible. .Similar experiments with the 
organism used by Allen, Tfuxlla^siosira gravida, 
are in progress, but are as yet ineomi)lete. 

After all, it would in my mind be an e.xtraordinary 
fact if in the progress of evolution, even simple 
green plants had lost their autotrophic nature and 
become to a certain extent dependent on preformerl 
organic matter. The next work which calks for our 
attention are the researches of Bottomley on the 
substanee.s which he termed “ auximone^i,'’ iMresent i 
in peat allowed to undergo changes induced by J 
iniKudating with cultures of certain sod bacteriad 
He and his co-workens claimed to liave sliowiJj 
that these .substances are essential for the growtlm 
and developraent of a number of green plante',^ 
(Proc. Bog. Soc. Loud., B., 1914, 88, 237 ; 89, 102, j 
481). Farefnl re-examination of hk work lias, as ' 
far as T am aware, not yet betm undertaken, but his , 
claims are somewhat generally discredited, and are 
certainly not supported by studies on the growth of ] 
plnnt.s .such as wheat in water cultures. \Vhat stands , 
out most clearly from a careful survey of mueh of . 
this work is tlie failure to differentiate Iw^ween f 
substances es.sential for life and growth and 1ii6.se • 
which appear to act more as .stimulants of growth, f. 
This n-iil be appreciated even more when the 
experiments on the lower plants devoid of eldoroi>byU 
have been .studied. As far back as 1!K)1, Wildiers 
{La Cellule, 1901, 38, 405) showed that growing 
cultures of yeast, contain a substance to which lie 
gave the name '■ bios,” which he found to be a 
necessarv addition to an artificial meilium if .a small 
inoculation of yeast is to grow. Large inoculatioiis 
would, however, carry thiur own supply of ” bios.” 
This work, which virtually reopened the famous 
controversy begun between Pasteur and Liebig, 
and carried on betu'oen Mayer and 4'. Niigeli, hiis 
stimnhited a large amount of research, particularly 
.since Williams sugge.sted that " liios ” is ideal ieiil 
witii the substance now usually referred to as 
vitamin B {J. Biol, (’hem., 1919, .38, 4fi.') ; 1920, 

42, 259), but here again, much confusion Jias , 
apparently heeii caused hy insuffieient distinction 
being made hetwecii suhstanees which merely' .stimu¬ 
late growth and others in tlie absence of which no 
growth will oeeur. Hiidouhledly, substances are 
Xiroduced during the growth of y'ea.st which, when 
added to new eiilture.s, tend to stimulate cell multi- 
pliealion, hut the careful exjieriments of Fulmer 
N'olsoii and White (,/, Biol Chew., 192:5, 57, 1597) 
seem to make it clear that Baccharomyees cereei.iiae 
can grow in a synthetic, artificial medium jircjiarcd 
from inorganic suits and xmi'o sugars, even when 
for the latter one uses the .synthetic sugar, metho.se. 
This result may indicate either tliat yeast growing in 
.such a mediuiii can itself produce the substance 
which stimulates its own grorvth, or that the growth 
of the organism does not require such a substance. 
The fact that yeasts growing undei' these conditions 
synthesise the factor known as vitamin J5 wliieh has 
so great an infiuenee on the growth of many siieeies 
of animals may, perhaxis, be taken as c-vidence in 
support, of the former alternative (./, Biol. Clkem., 
192:5, 56, 489). H such be the case it is incorrect, 
as Fulmer, and Xelson (J. Biol. Chem., 1922, 51, 77), 



Sopt. 12,11121 


CHEMISTRY AND INDUSTRY 


909 


Macdonald (./. Biol. Cham., 1923, 56, 489) and others 
have pointed out, to apply the term vitamin to 
stimulating substances such as “ bios, ’ as Funk 
and Uubin have done (./. Biol. Cheiti., 1920, 44, 
487). 

Kegarding the liacteria the facts are less clearly 
lufined than in the case of the yeasts. Certain sjieeie.s 
uch as the sulphur bacteria, studied with such care 
ly Waksmaii and his colleagues, and the nitrite 
lacteria, appear able to flourish in a wholly inorganic 
nedium, and to lie (^uite independent of pre-formed 
irganic matter. This is in agreement with what is 
nown concerning their strictly autotrophic character, 
'he vast majority of bacteria, lacking this jiowcr to 
ynthcsisc organic materials from carbon dioxide by 
tilising the energy made available by simple exo- 
ncrmio reactions, arc dependent to a greater or a 
essor extent on organic foodstuffs. For many siiecies 
t has been claimed that in addition they rctpiire 
ninute amounts of certain growth stimulants akin 
.0 the vitamins (Lloyd, .7. Path, and Bad. 191t5, 21, 
113 ; Shearer, Ijinrel, 1917, 1, 59), particularly in 
he case of the so-called hiemophilic bacteria (Ijcgroux 
md Mesuard, Complex rend., 1929, 170, 9t>l). ,\ 
■lo.se examination of this work, however, immediately 
mpresses one with the unsati.sfaetory nature of mu' h 
>1' the experimental evidence pre.sentcd. 

Probably the substances in these cases are mme 
of the nature of the yeast “ bios,” and stimulants of 
growth rather than essentials. 

When wo turn to the animal kingdom, having 
passed by cases of symbiosis between plant and 
plant, and between plant and animal, where the 
l onditions are obviously too com])lex to investigate 
In th(! present state of our knowledge, we timl the 
information available rather less confusing and more 
reliable. lnve.stigations of the nutritive lequire- 
ments of the,simplest animals seem to show that 
l ertain proto/,oa, at any rate, can be grown for many 
gi'Oerationa in artilieial eultuie media free from an\ 
substances resembling the vilarniiLS. Peter.s (.7. 
I’hi/tiol , 1921, 55, 1) has maintained the elliate 
organism Volpidiuni i'ojpodu for over a year in |mre 
culture in a medium in which the only organic ma¬ 
terial was ammonium glseeroiihosphate. 

T. B. Robertson insists, however, that during the 
growth of the proto/.oon Knehdijs a. substance is 
bmnd which stimulates cell-division of this organism 
Indeed, on the, basis of this work he has built uji a 
mo.st elaborate theory of the autoeatalytie nature of 
cell growth. ("The (Ihemieal Basis of Growth and 
.Senescence.” London. Itt23.) 

.\ttra<'tivo as much of his theorising ap|K’ars at 
lir.st sight, it must be remembered that, as yet, the 
exjierimental foundation is insecure. Cutler and 
Grump (Biorhmi. ./., 1923, 7, 174) could obtain no 
indication of liLs autoeatalytie--or as he prefers to 
e.all it, allclocatalytic—effect when studying the 
growth of Colpidiiim, but, on the other hand, they 
appear to fintl that the addition of small quantities 
of substances similar in nature to "bios ” have a 
marked effect on the growtli of this organism. 

Once again we must attempt to distinguish between 
the e.ssonfial and the non-c.s.sential factors, although 
when one e8say.s to do this the difficulties are at once 


apparent. Tf we exclude substances such as “ bios,” 
w'hich are believed to b(> produced by the cell it.self, 
and consider only those elaborated by other cell 
units, we not only have the es,sential vitamins, but a 
host of other factors which in one sense or another 
are equally e.ssential ; such, for example, are the 
minute trace of malic acid, which will cause the larva 
of the wood boring organism 'I'oredo to swim towards 
the wood wdiich is to bo the home of the mature 
animal (Harrington, Biocht'in. J.), or the infinitesi¬ 
mally small traces of substances of unknown eharaetcr 
which Carrel has shown are produced by leueiK'.ytcs 
growing in pure culture, and which ap[K'ar necessary 
for the growth of tibroblasts (.7. E.>p. i/ed., 1022, 
385). 

As far as I am aware, the next animal, higher in 
the evolutionary scale, to have been stuilieil is the 
fruit fly, Drosophilia. Kero w'o have clear evidence 
derived from the carefully planned experiments of 
Loeb and Northrup (J. liiol. Chnn., 191(1, 27, 309) 
and Harden and Baeot [Biochem. .7., 1922, 16, 148), 
that the substance known as vitamin B is essential 
to the development and gwwth of the larvie. Appar¬ 
ently the other vitamins (A and G) required by higher 
.iiiimals were not essential for this species. 

Studies on the tadpole and frog have shown that 
whereas v'itamin B is absolutely essential, there may 
be some deiKuidence on vitamin A, but probably none 
on the antiscorbutic sub.stancc G (Emmett and Allen, 
•7. Biol. I'hem., 1919,' 38, 325; Harden and Zilva, 
Biochem. J., 1920, 14, 2(12.) Fish require both A and 
B. When we study the birds we lind deiKuidcnee on 
both A and B factors marked, but the (.1 substance of 
doubtful importance, w hilst for the mammals not only 
arc the former substances essential, and in some 
eases the antiscorbutic factor also, but there appeal's 
to be a dependenee on other us yet less clearly delincil 
factors, such as the antirachitic vitamin, and the 
substance necessary for reproduction discovered by 
the careful work of Evans and Bishoji. 

These few fact.s tend to support the view (hat in 
the progress of evolution the animal becomes more 
and more dependent on certain delinitc inoleeiilar 
'triii'tures synthesised by plant agency, and one 
recalls the worths of Hopkins, spoken when, at a meet¬ 
ing of the iSocioty of Public Analysts in London in 
1990, ho first announced the existence of the sub¬ 
stances we now term vitamins, " The animal body is 
adjusted to live either on plant tissues or other 
.inimals, anti these contain countless sidrstanees other 
than proteins, earbohyilrates and fat.s. Physiological 
evolution, 1 believe, has made some of these wellnigh 
as e.s.scntial as arc the basal constitnents of the 
diet ’■ 

I fear I lia\ (', strayed .somewhat from the usual path 
followvd in disc.us.sions on vitamins, but 1 have done .so 
deliberately in order to jiresent an as[>eet of this 
subject wdiich too frequently is lost .sight of in the 
hope (hat it will stimulate much-needed work to 
re.soKe the. factors which -influence cell growth, 
particularly of the lower animals and plants, for we 
can scarcely hope to gain a knowledge of the develop¬ 
ment of t he higher animals whilst we arc almost wholly 
ignorant of those governing the growth of the um- 
ccllular organisms. 
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Having dealt witii a physiological aspect of the 
vitamins I wish now to turn to discuss for a few 
moments what is known of their chemical nature, for 
we are at last beginning to gain some reliable informa¬ 
tion on this most important subject. 

Vitamin A and the Antibaohitio Vitamin D* 

I propose to deal with these two substances to¬ 
gether since we have recently obtained some evidence 
of their similarity on chcjnical grounds. 

If one takes aiiy natural substance containing one 
or both of these factors and .subjects it to hydrolysis 
by means of a boiling alcoholic solution of cau.stic 
alkali under conditions preventing oxidative changes, 
one can cxtrael both vitamins unchanged as regards 
physiological activity by light petroleum or ether. 

The iinsaponifiablc matter prepared from cod liver 
oil, the usual raw material employed on account of 
its richness in both substances, represents a little 
under 1 per cent, of the original oil, but contains all 
the vitamin activity. Oxidation of this material 
rapidly destroys tlie growth-promoting substances A 
and rather mure slowly the antirachitic factor D. 
By crystallisation from methyl alcohol at low tem¬ 
perature and by subsequent, precipitation with digi- 
toi'iss all thiN cholesterol present may be removed 
without alTecting the vitamin activity of the residue, 
which is a red-brown oil corresponding to about 
0-4 per cent, of the original cod liver oil. Attempts 
to isolate active fractions from this material are of 
little use, owing to the ]jrc.sence of considerable 
amounts of resinous substances formed during 
saponification. These may bo removed by subjecting 
the material to distillat ion in suiawheated steam in an 
atmosphere of nitrogen. The purified material 
appears on analysis to consist very largely of unsatur- 
ated alcohols, possibly aliphatic but more probably 
alhed to the hydroaromatic group. On fractional 
distillation in high vacuum four main fractions may 
be obtained :— 

I. A small amount of an unsaturated alcohol of 
low-boiling point which, on hydrogenation, 
yields octyl alcohol. 

II. B.p. 220-2‘10 V2 mm. Consists chiefly of an 
tinsat.urated alcohol. B.p. approximately 225 
at 2 mm. 'J'his fraction has as yet been 
examined very little, as it contains only traces 
of growth promoting or antirachitic activity. 

HI. B.p. 240-2(10“/2 mm. 

IV^. A fraction boiling between 2(10° and 300“ at 
this pressure. 

T’he growth-promoting substance A is definiti-ly 
associated with fiaction III, and, from some pre¬ 
liminary exjieiimcnt.s which MLs.s Soames has recently 
carried out on my material, it appears to contain the 
antiraclntic factor a.s well. Fraction III seems to 
consi.sl almo.st ciAirely of an iinsaturated alcoliol, 
boiling approximately at 2.).') ’,2 nun., and containing 

♦ Tlio torm vitainiii D Iki'' I.m cji l>y Funk ami 

Diiliin (/oi\ Of/.) to tho Mibstant'o nhicli htunuliitcs Ihc Rroutli 
of yoa.st. Since t)iis ft.uUsljuict* apiitars to Ikj not o.sb«iitial 
it i« not well cla>:si(iod jih a vjlyniiM. Tiio loUt'C O fan thou 
bo uppUacl to tho antiraoliitif fiKtor wliich MfColluin and 
his cO'Workors have satiNl’aftorily ditt'oronliutoil from tht' 
growth-promoting vitamin A. 
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two double bonds and one hydroxyl group arid with 
molecular weight' about 350. The evidence available 
dixis not yet enable us to say whether this alcohol is 
one of tho vitamins, but I am mclined to the view 
that it is not, and that they are present as impurities. 
Even if this fraction were one of the vitamins a simple 
calculation makes clear how exceedingly small is the 
amount required by an animal in ooraparison with its 
ordinary foodstuffs. A rat of 100 g. eats daily 
about 3 g. of protein, 2 g. of fat, and 10 g. of carbo¬ 
hydrate. To supply the vitamins A and i) it is only 
necessary to give the rat about 20 mg. of cod liver oil 
daily. This corresponds to approximately 0-2 mg. of 
unsaponifiablo matter, and to 0-02 mg. of the active 
Fraction Hi. If the vitamins are, as w'e suspect, 
merely imxmrities present in that fraction the dose 
becomes vanishingly small. The vitamins will with¬ 
stand the acetylation, and henzoylation, and appar¬ 
ently also the reduction of the unsaturated groupings 
of the alcohol, but oxidative changes destroy their 
aetivit}’. These preliminary researches exhausted 
iho material at our disposal, but a large amount of 
unsaponifiable matter has now been prepared, and we 
are confident that the examination now in progress 
will give us a clearer indication of the chemical nature 
of vitamins A and I). At any rate, however hard 
our task, we have the satisfaction of knowing that w'e 
are dealing with clearly defined chemical units and 
not elusive suhslances such as the enzymes. The 
active fraolions etmtain only carbon, hydrogen and 
oxygen. The crystalline material prepared by Taka- 
hash! {Proc. Japan. Vhem. Soc., 1922, 43, 828) and 
claimed by him to be the aeti\e sul)stanoe, has been 
.shown by us to be a crude mixture of the alcohols 1 
have described. His view that the vitamm is an 
aldehyde is based on quite inadequate evidence, and 
although it would lit in with t he ready destruction by 
oxidation, is not supported by the resistance of the 
active substances to vigorous hydrolysis with alkalis. 

All attractive suggestion was that the active 
substances may he liydi'ooarbon.s of the type of 
spinacene found in certain fish liver oils. i8o far 
we have no ei iilenee in support of this. Spinacene 
is itself inactive. 

It might be mentioned in passing thal the old 
suljihurie acid test foj- cod liver oil is invarialili 
given by fractions containing tho aetiv^o substance, 
which lends support to the view, tentatively put 
forward by Hmmmond and Watson (Anahjsl, 1922, 
47, 341) tliat the vitumius may be responsible. 
If this should prove true we will at last have one 
chemical test for the presence of a vitamin. No 
research i.s more urgent than that which will lead 
to replacement of the present laborious biological 
tests !)_>• quantitative chemical or physical methods 
of assay. 

ITtamin B 

No one of the vitaiuius has been more studied 
from the chemical side than this sub.stanco. in 
spite of this we are .still in almost complete ignorance 
of its chemical nature. Tho most recent claim ol 
isolation is that put forward by Bertrand and 
Seidell (Bull. Bac. Chim,. bioL, 1923, 5, 794), who 
describe tlie separation of the active substance in 
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the form of a picrate, of wWch a daily dose of some 
milligrams will protect pigeons from beri-beri. The 
picrate can be separated by crystallisation from 
water into two picrates, melting at 202° and 1^° 
respectively, the latter being the more active 
physiologically. Dr. Seidell informs me that he 
believes the active substance to be a pyrimidine. 
This will recall the similar belief helcf by Funk 
(J. Physiol., 1911, 43, 395) and by Edie, Evans, 
Moore, Simpson and Webster (Biochcm. J., 1912, 
6, 234), concernijig the substances they isolated. 
Confirmation of the re.sults of Bertrand and Seidell 
is urgently required. 

[ Vitamin C 

Curiouslj', this factor, although apparently of 
[relatively simide character, has until recently received 
Wactically no attention from the hands of chemists. 
During the last year or two, however, the painstaking 
researches of Dr. Zilva at the Lister lnstitut(i have 
given us a good deal of valuable information regarding 
its properties. 

He inis shown that it is readily destroyed by oxida¬ 
tion when in solution reacting on the alkaline sidi; 
of neutralit.y, and that its molecule is probably not 
niueh larger than that of a hexose. His attenqit to 
i.solate the active principles may be illu.stratcd bv 
the scheme outlined below (from Biochcm. .f., Ittlf, 
18, 032) - 

I lioi' Icnmn jiucc 
u. ol s«>Ild multer. 

j procijntation Witli liriio 

/ 

fitrid dcmI, 

iJiHctn*’ 


7-5 g sugar 

(unic-tivo) 


0-8 g. prooipjtnto (in- 
act ivo) 


I *4 g. inafttivo luatonal 0 3 g. active subutimcc 
not procipituUMl l>y ncfUnte. 

I'he last stage ho has reached, namely the basic 
lead acetate fraction, contains extremely small 
amounts of nitrogen and phosphorus, but pos.sc.sses 
approximately the whole of the vitamin activity. 
It represents 0-03 i>er cent, of the original juice. 

“ Bios .”—I have intentionally omitted reference 
to the substance or substances which stimulate 
yeast-growths, since it is doubtful -whother we 
should regard them as vitamins. They will, hoiv- 
cver, receive attention from other speakers 
to-day. 

If more time were at my disposal I would direct 
your attention to other phases of present-day vitamin 
research, in particular to the important studies that 


lO g. nclivo niatt'nal, 

j, Fcnuontution 
\ 

t* 5 g. activo’ri'siduD 

I AIcoIkiI PJtlli. 

\ 

1 7 g. active rositluo 

* 

lca<l acetate 


are being made to ascertain the role of these deeply 
interesting substances in the life of the organisms. 
In tliis field much is being learnt about the extra¬ 
ordinary complexity of the processes of bone forma¬ 
tion in the higher animals, and of the part played 
in those processes by the antirachitic citamin D. 
One would also like to devote a short time to passing 
in review the extraordinary developments which 
have folloived the recent application of knowledge 
regarding the vitamins to the practical problems 
of human nutritir>n and animal husbandry. 

One cannot help feeling, however, that the mo.st 
urgent problems are those concerning the chemical 
nature of the vitamins, for only when reasonably 
pure preparations of the active substances are 
available can w'o expect to gain a clear knowledge 
of their physiological action on the Isidy. 


THE LIMITATION OF STEAM CONSUMP- 
TION IN CHEMICAL WORKS 

By C. FRED HOLMBOE, D.Sc., Christiania 

During recent years a great deal of work has 
Vicen done to imiirotc and control the cllicicncy 
of boiler plants, not only in connexion with steam 
generation tor the production of power, but also 
with the generation of steam used for hc.aliug, drsing 
.and similar pur|)oscs in the chemical and kindred 
industries. Special requirements ns to steam tem¬ 
perature, pressui'c, fluctuations in the steam con¬ 
sumption and ot her points, have also been thoroughlv 
studied in order to make it pos.sible to design a 
boiler plant which in each indi\'idual ca.'.e will 
give the beat economical result. 

With a, w;cll-de.signcd boiler jilant with .stokers, 
cconomiKci's and superheatcr.s—if necessary a total 
cfllciency of 75 to SO per cent, may be obtained 
in continuous work by using average good coal. 
In order to control the ellicieney of the boiler |)lant 
and the working of each indnidunl boiler the in.stal- 
lation of automatic coal-weighing machines, water 
meters, differential draught indicators, carbon dioxide 
and pressure recorders, and temperature recordcr.s is 
essential. 

Particularly in big work.s where a large amount 
of steam is used in many different ]noeessc.s, it is 
necessary, in order to urri\e at a good economy, 
not only to have an up-to-date boiler plant, but 
akso to see that .steam is not wasted. On this side 
of the question I think that a great deal .still has to 
be done before satisfactory conditions are arrived 
at. in most work.s. 

In the steam meter of to-day, which in accordance 
with my experience is very reliable for tests which 
require an accuracy within a couple of units jier 
cent., we have an instrument of great utility for 
investigating the steam consumption necessai'y for 
plants and apparatus. 

It is obvious that a man in charge of a plant is 
at a loss as far as the steam-consumption goes when 
ho has no other means of control than a steam valve, 

e 
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and he may be using ooimiderably more steam than 
actually required without knowing it. On the 
other hand, it would be too expensive to put a .steam 
meter on to every apparatus to ehock the flow of 
tlie steam, as it generally is quite sufficient for 
eontrolli'ig the ccct of production to have one meter 
for each department. 

1 have, therefore, tried another way in order to 
eeonomise the steam, and as this in practical 
use has proved to give a very satisfactory i-esult 
without coniplicating the plant, I shall here shortly 
describe the methods adopted. 



Fir,, 1 

If steam is used in an apparatirs either under 
atmosjihcrie jiressure or vacuum by blowing the 
steam through a nozzle or perforated coil into the 
chemicals to be treated, the steam consumption is 
only controlled by the openin^of the valve, and it 
is M’ell known that the valve at times is opened 
more than is actually required for the process. 'I'lie 
steam piix; leading to the apparatus is, as a rule, 
calculated for a velocity of the steam ranging from 
:l)) to 00 in./.sec. de|K‘nding upon the maximum droii 
in steam x'ressure, but this .sxx'cd can often be in- 
eiea.sed to SO- 100 m./sec. and more, without the 
drop in iiressiiro increasing to an extent which 
intei'fcrcH with the caiTying out of the |)rocess. This 
also applies to iilant in which the steam is used for 
iniliiect heating in jackets and coils, jiartieularly 
vhen. as often haxqx’iis, flic steam trai) behind the 
jacket or coil is left with an ojKn by-i)a.s.s, or the 
heating surface is bigger than required. 

In order to limit the flow of steam to a maximum 
figure, which has to be aseerfained by calculation 
or cxpcjiun iits, I have arranged a nozzle between 
the regulation valve and the airiraratus (or a series 
of airparatus) i<rtiich automatically limits the flow of 
steam to the maximum as long as the steam jiressure 
actually required is less than a critical jircssurc 
Pin whicli is about 57 i«t cent. of the initial iiressure 
Xq. I’Jfi-s can be apxilied to a gre.at mimlxir of ea.ses 
where steam is used direct or indh-eot and the process 
only requires the heat of the steam. 


The critical pressure ;— 

I 


k 



In this formula is k the exponent for polytropic 
expansion;— 

p.v'' = Constant. 

For dry saturated steam k --1.136, and 7i,u=0.6744x}i. 

The velocity of tho steam through a cylindrical 
nozzle under these conditions and without taking 
the friction loss into account is 


With the initial pressure and volume exiu'cssed 
in kg./sq. cm. and cb. m./kg. Then for saturated 
steam with k = 1.136 

Co ~ 323 “/ Pi Vj. 

The amount of steam passing through tho nozzle with 
Fm* o])ening is in kg. per sec.:— 


P - F V 2g 

or for k = 1.135, _ 

P = F.199 

Vi 



The actual velocity, C — Cu 

^ is the coefficient of friction which, for proxx-rly 
designed nozzles, is about 0-97—l)-9S. 



Fig. 1 gives some results of tesfs carried out at 
X) 9-5, and 10-5 kg./sq. cm with a nozzle 5'4 mm. 
diameter. The ordinate gives the weight of steam 
Xxissing through file nozzle in kg. iicr sq./m. x)er sec. 
Tlie curve 11 is the theoretical weight calculated. 
It will ho noted from these curves that the friction 
in a well-designed nozzle lias very little influence. 

I'ig. 2 sliows flic nozzle 1 arranged in a 2 in. iiiiic 
leading to fourteen oxien coils in order to limit the 
maximum steam .supxily to about 600 kg. ])or hour, 
withpp 0-6 kg. /sq.cm, and X)i!=l''l kg- /sii-cm.absolute 
Xircasure. 
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The maximum velocity of the steam (dry saturated) 
ill the nozzle is about 4^0 m/sec. or 1430 feet per sec. 

The influence of the nozzles on the steam consump¬ 
tion in the department is shown in the diagrams, 
Fig. 3. A giics the steam required without the 
nozzles on a double shift of 16 hours on June 12,1923, 
with 10 coils, and B the steam required on June 12, 
1924, with 14 coils after the nozzles were fitted and 
on an 8 hours shift. The jirodiietion in the depart¬ 
ment was the same in both cases. 

The saving in steam calculated from the diagrams 
(Fig. 3) was 56’5 per cent, and the total saving over 
one month 44-7 per cent., equal to £670 per year. 
The cost of the nozzles was about £3. 

After having obtained this satisfactory result in 
one department I introduced the same arrangement 
for limiting the maximum steam coiLsumptiou in all 
departments where it could be used with advantage. 


JOINT COMMITTEE FOR THE 
STANDARDISATION OF SCIENTIFIC 
GLASSWARE 

Rkport ox Units ok Voi.i me* 

The Uommitt(>e hav'c given iiua li careful considera¬ 
tion to the question of units of volume, and as a result 
of their deliberations they unanimously recommend:— 
That the recognised international metric nnit.s— 
the litre {1) and mlllililrc or thousandth [airt of the 
litre {ml )—shall be used as the standard units of 
volume, and that standard volumetric glassw.ire 
shall bo graduated in terms of these \inits and 
marked ml instead of e.e. 

In making this recommendation, the Uommittee 
have had in mind the great advantages to be gained 
by t he general use of a uniform system which has l)een 
recommeiuhal by many soientific bodie.s, and i.s at 
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In Older to find the right size of the nozzles we 
studied the curves of the main steam meter of the 
department and calculated the nozzle or nozzles to 
give about t.0 iK'r cent, of the maximum indicated by 
the meter. In some cases it was nci’cssary to giv)' 
the nozzle a larger diameter, when e.xpcrience .shoved 
that the work could not be satisfactorily carried out 
la'cause the nozzle did not give .sullieient steam. 
In sueh cases we increased the diameter step by- stc)), 
hv 0-5 to 1 mm. at a time, in order to avoid getting 
too big nozzles. The result in every case was a 
reduction in the amount of steam used. 

We have also adopted, vith good results, the same 
system to limit the quantity of cooling-water used in 
coolers with coils or jackets, as it was found that 
when the cooling water could leave the cooler with 
a temperature of, say, 3(1 to Jo” C. it actually ran off 
at. 15 to 20° 0., whicir, of course, meant an extravagant 
use of water, and power for the pump supplying the 
water. 


pre.scnt already e.xtensively used, notably in America. 
The suhsliliiliou of the millilitre for the euhic centi¬ 
metre involves no practical ditticulti)s, as the two 
units ditlcr only vi ry slightly in niiignitude. The 
differenei' in ca|).uity between a lOtKt e.e. and a 
liMHI ml. llask i-), for example, only one-seventh of the 
permissible error on a standard ItKM) ml. flask. 

As in the eour.se of the dlseussion, it bceaine evident 
that .some chemists .still prefer to use illohr's system 
of units, and would be unwilling at present to change 
their existing practice the Uommittee has felt it de¬ 
sirable to couple with the above rceomnu'iidation 
certain proposals designed to remove the confusion at 
present existing between the two systems of units. 
'I'hese are :— 

(1) That the unit of vmlume on Mohr's system shall 

* Slightly abrid^t^d. Tlu- full panijihlot uan bu oblamcd. 
])nct.' tkl. post from tho Sourt'lury fo tlui ('om- 

iiuttoo, Mr. (}. \V. Marlow, H.Su., Kimv.sil 

IahuIou W.C. 1. 
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in futiue be designated “ G.W.A.,” and that these 
letters shall be marked on all volumetric glass vessels 
graduaxed on the basis of Mohr’s system, and shall 
be used by chemists when reporting results obtained 
by the use of such vessels. 

(2) Thattho" O.W.A.” unit .shall be defined thus:— 
1000 G.W.A. = 1002 ml. 

These additional rceoinmendations will enable the 
two systems to be used side by side with a minimum 
of inconvenience during I he transitional period w'hich 
the Committee renli.se must precede the universal 
adoption of the litre and millilitre for general chemical 
work. 

The Committee understands that in view of the 
above recommendat ions the National Physical Labora¬ 
tory will accept for te.st'l" vessels grailuatcd on the 
basis of G.VV.A. units, and clearly marked to indicate 
tins, and will place a distinctive murk on ajiproved 
ve.ssels graduated on this system, but not the Labora¬ 
tory monogram NP, wliieb will be reservedfor vessels 
graduated in millilitres. 

Information relating to the two systeiiis of units, 
and the reasons underlying the above recommenda¬ 
tions an' given in the following notes. 

MeI’KIC CkIT.S of Vol.f.ME 

The volume of a body of simple geometrical shape 
can readily he onleulated from the linear dimensions 
of the body. Hence, once the unit of length has been 
decided upon, the unit of volume should theoretically 
be defined in terms of the unit of length. 'I’he volume 
of a cube each of w'ho.se sides is of unit length becomes 
automatically the unit of volume ; such a detinition 
by its logical simplicity makes an instant appeal to 
the mind, and it is therefore nat oral to find in common 
u.se such units as the cubic centimetre and the cubic 
foot, based on the corresponding units of length. 

Volumetric measurements, however, are most 
extensively used wdien dealing with tluid.s, and' 
hollow vessels of known capacity have long been 
used for measuring volumes of liquid. But whereas 
it is extremely ditlicult to dtdermine accurately the 
capacity of a hollow vessel from measurements of 
its internal dimensions, the weight of liquid required 
to till a vessel can, on the contrary, be determined 
easily and with a high degree of precision. Hence 
units of volume have come into use wdiieli are not 
elcfined in terms of the units of length, but as the 
volumes occupied by sjiecified weights of a xiar- 
ticular liquid—usually water. The gallon and the 
litre are units of this kind. 

Two distinct tyxies of units of volume have thus 
come into general use. Sooner or later under any 
system the neee.ssity artses of determining the 
relation between the two types of units, of deter¬ 
mining, for example, thp number of gallons in a 
cubic foot. In the oldolt systems of units the two 
types of units of \olume wfere defined indeijcndcntly 
of each other, and as a result no simjilc numerical 
relation exists between them. The number of 

■]■ A pftinptilet giving iletmls nf llie tei-t-i on volumetric 
gluBBwaro oarricil out ut llio Nution.il I’liy-ivnl Lnliorutory 
may lie obtainuU fi-co of eluirge on ujipliviiiion to 'I’lic 
Director, The National J-’liy-'ical Lulioretory, Ti‘'li.lington, 

Middlesex. 


gallons in a cubic foot, for example, is not repre¬ 
sented by a simple whole number. 

One of the objects of the founders of the Metric 
System was to secure a. simple numerical relation 
between the two types of units of volume. It was 
intended to achieve this by defining the unit of 
mass, the kilogram, as the mass of a quantity of 
water which at its temperature of maximum density 
occupied a cubic decimetre. The unit of volume, 
the litre, could then be defined indifferently either 
as a cubic decimetre or as the space occupied by 
a kilogram of water at its temperature of maximum 
density. 

A cubic decimetre of water is, however, manifestly 
unsuitable for practical use as a standard weight. 
To give practical effect to the system it was necessary 
to make a standard kilogram weight whose mass 
.should be in accordance with the definition laid 
down. A standard kilogram weight—the “ Kilo¬ 
gramme des Archives ”—was prejiared with great 
care and skill at the end of the eighteenth century, 
but during the nineteentli century distrust in the 
accuracy of the work arose. Consequently in 1872 
the Commiasioii Intcrmiliovalr, ihi Mftre discus.sed 
the matter fully in all its bearings and decided that 
the International Kilogram stioiild be deduced 
from the Kilogram des Arcliivcs in its actual state. 
The original definition of the kilogram was thus 
abandoned, and tiic kilogram was re-defined as the 
mass of a jiartieiilar standard weight. 

The definition of the litre was subsequently 
revised* in coiiforiiiity with this change, and the 
accepted definition at the jirescnt time is :— 

“ The unit vohimi' for determinations of higli 
Xirecision is the volume oeevqiied by a mass of one 
kilogram of xmre water at its temperature of maxi¬ 
mum density and under normal utmosfiheric jiros- 
suref ; this volumi- is termed the litre.” 

It is important to observe that tlic definition of 
tile litre is now ab.solutely index>eiident of tile metric 
units of lengtli. The cubic centimetre, on the other 
hand, being .siinjily the volume of a cube whose 
edges are one centimetre long, is completely defined 
without any reference to the volume of a mass of 
water. Thus no direct relation between the litre 
and the cubic centimetre results from the definitions 
of these units. Tliis relation can only be obtained 
by direct oxxxvriniental determination, and the most 
accurate determination available is that carried out 
at the Bureau International des Poids et Mesures. 
M. BenoitJ in liis summary of the work gives as the 
most jirobably value 

1 litre=1000 027 c.c. 

and states that the uncertainty of this value probably 
does not exceed one unit in the last decimal place. 

The difference between the cubic centimetre and 
the millilitre is so small as to be negligible for 
ordinary volumetric glassware. The term “ cubic 
centimetre ” has, however, been misapplied by the 

♦ Trav. et Mem., 1920, 12. 

I Water is sliitiitly eernpressilile, ami henco the volume 
of liny given cpianiity of water varies sliglitiy with the 
pressure to wliicli it is subjected. Hence, to bo precise 
the (ietinition of the litin inuBt state tlie prossuro to which 
tlio water is to bo .sutijectcd. 

{ Trav. et Mem., 1910, 14. 
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users of Mohr’s system to denote the volume of a 
quantity of water having an apparent weight hi 
air of 1 gram. A flask which contains' an amount 
of water weighing lOOt) grams in air has a capacity 
of almost expAhly 1002 c.c. To speak of such a 
flask as a 1000 c.c. flask is clearly inadmissible. 
Volumetric glassware, manufactured by the leading 
British firms, and marked “ c.c.,” may safolv be 
relied upon as having been calibrated on the basis 
of the cubic centimetre. Volumetric glassware of 
foreign manufacture similarly marked “ c.c.,” may 
have been calibrated in terms of either the cubic 
centimetre or grammes of water. 

In view of this confusion in the use of the term 
cubic centimetre, and of the fact that the cubic 
centimetre is not exactly one thousandth part of a 
^itre, and further, because the ma.ss of water which 
i occupies 1 c.c. under definitely specified eonditioii.s 
cannot be directly derived from the accepted defini¬ 
tion of the litre, the Committee adopted the recom¬ 
mendation given above. 

The acceptance of this recommendation by ebemist.s 
and maiHjfacturors of volumetric glas,swaro would 
bring the practice in this countrj' into line witli tliat 
in other countries, notably America, and would give 
effect to the recommendation of numerous scientific 
Ixtdics that the litre, as defined abovt', should 
bo exclusively used ns the unit of volume in all 
scientific work. The publicatioti of all re,suits in 
terms of millilitres would secure a uniformity whieh is 
at present lacking, and remove the uiuertainfy due 
to the term cubic centimetre being used sometimes 
correctly, sometimes ns equivalent to the millilitre, 
and sometimes as the space occupied, under con¬ 
ditions not generally well defined, by a quantity of 
water which has an apparent weight in air of one 
gram. 

Moim’.s System 

According to Mohr's original proj-Kisal a “lilre " 
flask would be adjusted so that when filled wif h water 
at 17-5° C. it would contain aji amount of water which, 
when weighed in air against bra-ss weights, had an 
apparent weight of 1000 grams.. Such a flask wordd 
contain almost exactly 1002 c.c. The term cubic 
centimetre was misapplied to the thousandth part 
of this volurmn This misuse of both the terms litre 
and cubic centimetre still jiersists. 

Some chemists still maintain that it is more con¬ 
venient in pract ice to use as a unit of volume t he space 
occupied by a quantity of water which has an apparent 
weight of i gram in air at ordinary room temperat ure. 

To avoid confusion resulting from the use of the 
terms “ litre ” and ” cubic centimetre ” in comiexion 
with such units, the Committee recommends (see (1),) 
that the letters ” G.W.A. a mnemonieal abbrevia¬ 
tion for “ grams of water in air ”—shall be u.sed in 
describing such units. 

It is further necessary that an exact definition of 
the “ G.W.A.” unit be adopted. 

A quantity of wattw which weighs 1000 grams in air 
of density 0-0012 g./ml. when weighed against brass 
weights of densitv 8-4 g. /ml. occupies a volume of 
1002-021 ml. at 60° F. This volume differs from 
1002 ml. by only two parts in a hundred thousand. 


which is negligibly small in comparison with the 
tolerances allowed on volumetric glassware, and the 
accuracy attainable in the ordinary use of such glass¬ 
ware. Hence the committee on ground-? both of 
convenience and precision has adopt('d the definition 
given in recommendation (2), namelv ^ 

1000 G.W.A, . - 1002 nil. 

This relation defines the G.W.A, unit in a simple 
and accurate manner, and at the same time gives it a 
value which differs oitly by a negligible amount from 
the, volume occuiiied at it)om temperature (60° F.) 
by a quantity of water which has an apparent weight 
of 1 g. when weighed in air against brass wcughts. 

The above definition enables conversion from milli¬ 
litres to G.W.A. units and vice versa to bo easily made, 
and -wall enable the two units to be u.sed side by side 
without confusion during the transitional period which 
must elapse before the universal adoption of the litre 
and millilitre is obtained in this countj-y. 

August, 1024 


ACAD^MIE DES SCIENCES 

On August 11, Monsieur M. Vinogradski described 
his W(uk on the mici-osco])ii: analysi.s of arable solid 
and on August 18. J’rof. Haller read a paper on the 
decomposition of chloroform. On Augu.st 2r> M. 
heconte communicated a paper by E. I’icard on the 
sf)lubility of tannins in relation to extraelion. The 
work shows that to extract the different tannins com¬ 
pletely from vegetable tissues, different solvents have 
to be used 


FORTHCOMING EVENTS 

8ox)t. 1.5. British EMi-ibe ExiiinmoN. Conferences of 
Engineering Societies, to be lielil in Conference 
Hall No, 4, at 10.30 a.m. Short papers on 
v.-irioiis Engineering Suhjects will be read and 
diseus-icd, 

,Sept. IS. The Ceii.vsiic Sociktv. liofrai toiy Material-* 
audio. Section .VIeoting, in Confcrciu-*- Hall No. 4, 
British Empire Exhibit inn, tVenihley. 

The following paper.s will he read:—” Coniptinsoii of 
(ia.s and Coke Fired Dr.iiiig Stoves, togetlier with a 
De.M-riptioii of the Construction .md ()i)eration of the 
Huttciies Coke-Fired Air-Blown Furunce,” by T. 'W 
Barley, ‘‘ Some Properties of Clay Siliiiianite Mixtures,” 
by J. \V. Cobb mid H. S. Honldsworth , “ Tlie Influence of 
Exposure* on- the themirnl anil Phjsical Properties of 
Certain Fin-clays,” by \V. llngill and tV. J. Hoes; “ On 
tho Action of Heat on Kaolimte and Kolinitic Clays” 
(Commimk-aled Paper), by \V. Venmd.sUy; '' Alumiiia- 
Silicii Minerals in Firebricks,” by Vi. J. Hees; ” The 
.Action of Heat on Kiioliiiilo .md other Clays,” Part 11. 
by J. AA'. Mellor and A, Seott; “The (irigin of the 
Austrian Magnesite Deposits,” by A. Scott; " X-riiy In¬ 
vestigation of Clays and other Ceramic Substances. 
Hesoarches into the Application and Praeticul A’aliic of 
tho Method,” by A. Hadding; ” Note on the Storage of 
Silica Refractories,” by AA'. J. Uees; ‘‘ Tlu- True Specific 
Gravity and After Expansion of I.iine-boiidcd Sihca 
Bricks,” by AV. J. Rees; “A Rapid Method tor the De¬ 
termination of True (or Powder) Specific Graiity," by 
W. Hugill and AV. J. Rees. . 
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SOCIETY OF CHEMICAL INDUSTRY 

CHEMICAL INDUSTRY DINNER 

The Autumn thinner, which will he under the 
ausjjices of tho Society of Chemical InduHtry and 
Ihe (diemieal Iridustry Club, will be hold in the 
Kdward VII Jtooms of the Hotel Victoria, North- 
und)erland Avenne, London, W.C. U, on Friday, 
November 14, at 7 for 7.,'5(» p.m., and will be presided 
ov«r bv Mr- VV. J. C. Worilcoeb, C.B.K., President 
of the Society. 

A circular letter with further particiilaia and a 
form of application for tickets has been sent out to 
the nieinber.s, 

BACK NUMBERS OF JOURNAL 

Tho (Icneral Secretary will bo glad to hear from 
Mendjers or Subscribers who have copies of the 
Jmriial for January 5, 19211, or January 4, 1024, 
that they are willing to disiiose of to the Sooiidy. 

BRISTOL SECTION, SESSION 1924-25 

The me('tings are held at 7 jn ji.ni. in the Chemical 
Department of the f^niver.Mity (Woodland Hoad), 
and Mill be held in each case jointly with the local 
section of Ihe Institute of Chemislrv. On October 2 
the .session opens with an addre.s.s by II. T. Hinyro.se, 
on " Conibustion Control in Boiler tfouses.'’ E. J. 
Holniyard « ill speak on ” The Pr>vent I’osition of the 
Oeber Probh'in " on ,\ovember ti, and on Jteeeinber 4 
W. E. Eearnsides Mill puesent a paper on “ Some 
International As]>eets of the Dye Industry.’’ 

The meetings in 192.’) Mill comnienee on January S 
and will be held jointly Mith Ihe Chemical Society, 
the title of the addre.ss to be announced later. On 
Kebruary .7, P. G. J. Gueterbock Mill spjeak on 
'■ Tin,” and on ^lareh .5 a Getieral Meeting for the 
election of ofli<'ei's wilt take jilaee, th<‘ Chairman's 
addre.ss being on ' Paint and Paint Making.” 

It is pu'oposed to hold the Annual Dinner jointly 
with the Institute of Chemistry and the Chemical 
Society. 'I’he date Avill be announced later. Visits 
to Marrks are also being arranged. 

SYDNEY (NEW SOUTH WALES) SECTION 

The Secretary of the Section repoits that an 
additional nieeting Mas held in July, and that it is 
hoped to hold one regtdarly every month, as there is 
plenty of matter to discuss. 

At the meeting on Julv 22, a diseu-winn took fdace 
upon a pre\ ions lecture on Chilean Nitrate.s. 

The Section has made an arrajigement Math a 
leading firm of technical booksellers by which the 
most reei’iit publications are lent to be displayed at 
the evening meetings, and as quite a nunilwr of 
members living over a scattered area have no ehanoo 
of seeing those books dining the duv, Ihe jilan ajvpears 
to be thoroughly apprei iated. 

'I’he practice of meniber.s holding a little dinner 
before each meeting has also been adopted. 

It is proiio.sed to follow the exanqile of many of 
tho Home and Canailian Sections of the Society in 
admitting Associate.s to the Section. In this way 
it is hoped to attract to the meetings students who 
will ultimately become members of the Society. 


CORRESPONDENCE 

JOINT COMMITTEE FOR THE STANDARDISATION 
OF SCIENTinC GLASSWARE 

Sir,—TIio .Joint Gommittec for‘the Standardisation i 
of Scientific GlassM'aro is a committee, Morking under 
the of the Institute of Chemistry, having mem¬ 
bers repiresenting the u.sers, maniifacfiirers, dealers 
and Govorinnent Depiartments interested in scientiHo 
glassware. The Committee M’as formed to consider j 
que.stions relating to the standardisation of scientific 
gla.ssM'are. A list of members is given in the repiort 
on Units of V’ohime. 

The Committee have given very onreful considera¬ 
tion to the fundamental qne.stion of units of volume, 
and desire toeall yourattention tothe enelo.sed repKirP* 
M'hich embodies their recommendations. It is hoped 
that these recommendations will he accepted generally 
by those respxmsihle for the iiustruction of .students. 

A further question to M'hich the Committee have 
dev'oted eoiisideiahle time is the aeeuraey of vohi- 
uietrie glassM'are. ft Mas eonsideri'd that tMo grades 
of vohiinetrie glassware, and two only, are desirable 
and neees.sary. namely :— 

Class .\, or S'I’andaud Aiu-akati's 

This imust lie of the highest aeeuraey leasonalily 
attaiiialile, of hestipuiHity materials and workmanship, 
and each vessel should he tested and apipiroved by an 
impiartial institution before being aecepited as of 
standard grade. The National Physical [jaboratory 
is the apipiropiriate institution in this country for 
carrying out the tests. 

Class B, ok Co.m.mkiu ial (Jh.vpe Ai’paeatlt.s 

Thi.s i.s a cheapicr quality apqiaratus for general 
use, hnt guaranteed hy the i ii ami fact iirer to conform 
with definitely reeogiiised limits of aeeuraey and other 
necessary requirements. 

The spiceilieation for Class B apiparatus must 
neee.ssarily be less stringent than for Class A apipiaratus 
and should, for the .sake of economy, make the 
minimum deiiiaiids on the manufacturer eon.sistent 
with satisfactory service for work in which conirner- 
oial grade apipiaratus may reasonably be employed. 

Tho Committee eonsider tliat the regulations for 
the Class A ’Jests and Cla.s.s B Tests on volumetric 
glassM'aro laid doM n by the National Physical Labora¬ 
tory kirin a .'■atisfaetorv basis for the two grade.s of 
apipiaratus. Tliese regulations are contained in a 
Lahoratorv test jiampililet f vvhieh ha.s recently been 
revised and the National Phv.sieal Laboratory has 
afforded the Cemmittee the fullest opportunity of 
fo-opperating in the revision. 

The nianufaeturers’ repre.sentatives on the Com¬ 
mittee have agreed to supprly, in addition to standard 
Class A apparatus tested at the National Physical 
LaVioratory, Class B apipiaratus guaranteed by them¬ 
selves. They Mill undertake to repvlaee any article 
so guaranteed and found not to fulfil tho requirements 
of the National Physical Laboratory regulations for 
Class B apparatus, with apipiaratus tested at the 
National Physical Laboratory, and bearing tlw 
Laboratory mark signifjing that it complies with tin 

♦Sc«ii. 913. t Seep. 919 



»epe. 12,1024 


CHEMISTRY AND INDUSTRY 


917 


Class B rcqilirements. No charge will bo made by 
the manufacturers for any such replacements. 

The sale, purchsuse or use of volumetric apparatus 
inferior in quality to Class B apparatus is dctriraeptal 
to the best interests of all concerned, and the Com¬ 
mittee hopes to SCO the elimination of all such inferior 
appai'atuH. Candidates for examination, in particu¬ 
lar, should be entitled to put confidence in the accur¬ 
acy of the apparatus with which they are provided, 
and if t hey are given inferior apparatus they are liable 
to suffer grave injustice in the assessment of their 
work by reason of errors which lie outside the scope 
of their own manipulation. 

The success of the Committee’s efforts must ulti¬ 
mately depend upon the action taken by purchaser.s of 
ivolumetric glassware. The Committee would there¬ 
fore urge upon educational authorities anil institutions 
fthe desirability, when they are purchasing volumetric 
■glassware, of specifying either ; — 

(a) That the apparatus must have passed the 
Class A tests at the National I’liysicul 
Laboratory and be accompanied with a 
Laboratory certificate. 

or (b) That the apparatus must have pas.sed thi' 
Cln.ss A te.sts at the National Physical La hora- 
tory -certificate of corrections not required, 
or {(•] That tlie apparatus must have passed the 
Class B tests at the. National Phy-sical Laliora- 
tory. 

or (d) That the apparatus must be guaranteed by 
the vendor to comply with ihe National 
Physical Laboratory ri-gulations for Class 15 
te.sts. 

The alternative adopted will, of course, dejHiid 
upon the purjiose for w hich the apparatus is required. 

i'he .loint Committee fully realise that for elemen¬ 
tary teaching puiqmses economy in initial outlay on 
apparatus is a necessity. TTiey feel confident., liow- 
ever, ih.it subject to a satisfactory demand, nianu- 
factureis will be able to supply guaranteed Class B 
apparatus at prices consistent with rea.sonable 
|•eonomy, T’hey also believe that it will bo found 
ultimately more economical for advanced work and 
research, for which apparatus of doubtful accuracy 
cannot be tolerated and calibration is c.ssential, to 
purchase tested Class A apparatus rather than to 
purchase untested apparatus and invariably carry 
out a calibration after purchase. 

Finally, the (kimmittec would urge most strongly 
that under no cireumstanee.s should orders for volu¬ 
metric gla.ssware be placed without definite limits of 
error bt.'ing sjK'cified, as failure to do so teiuls to 
encourage the production of inferior apparatus in 
which quality and accuracy aro unduly sacrificed for 
eheajniess. Some of the eheapK-r calibrated apparatus 
is known to be so inaccurate a.s to lead to grave errors, 
even in the most simple deteriuination.s. The 
Committee believe it will bo found that the. simplest 
and mo.st satisfactory way of specifying limits will 
be to refer to the National Phy.sical Laboratory tests 
as indicated previously.—1 am. Sir, etc., 

(1. W. Maki-ow 

Secretai’}' to the Joint Committee 
30, Russell Square, W.C. 1 
August, 1024 


OPTICAL ACTIVITY AND POLARITY THEORIES 

Sir,—Much of the criticism passi'd by Br. Boyd 
in your issue of August 22 upon some suggestions 
of mine relating to optical activity and the pihirity 
of groups (J.G.S., 1924, 125, 1121) is ha,sed on 
misunderstanding which would probably di.sappear 
on a more careful rearling of the paper in (piestion. 

It is true that there is as yet no agreement 
between idiemists ns to the exact meaning of the 
word polarity used in connexion with atoms aial 
groups, and these differences arc rightly cinphasist'd 
by Dr. Boyd. But from the order in which he 
raises the points in his letter ho appears under the 
impression that my derivation of a polar seiies 
from inductive capacities w'as purely by way of 
confirmation to that derived from ben/.ene snbstitu- 
liim and acidii; strengths. A further reference to 
the, paper will, I think, convince him that the whole 
argument is based on certain conelusion.s of Sir ,1. .1. 
Thomson {Pldl. Mag., 1923, vi, 46, 497), by means 
of which the relative polarity of niinph substituents 
may be derived from inductive capacities. 

Sir J. .J. Thomson compares the introduction of a 
substituent into a hydrocarbon chain to that of an 
electric doublet of variable sign and strength. In 
the ca.se of a incthijl or hudroxyl group, for example, 
the doublet is ari'anged with its piisitive end at 
till' electron linking the group to the parent molecule 
and its ncijadioe. end frc(!. On the other hand, a 
nilro or carbo.ryl group is represented as a doublet 
with its negative end toward the parent molecule 
and its jw.sitii'c eml free. In this manner sub¬ 
stituents are- divided into two classes of opposite 
]X)larity, c.p., NOj, OOOH, ON, and 11 of the one 
type, and t'Hj, the halogens and Oil of the other. 
This cla,s.sitication is in complete agreemint with 
that adopted by the. exponents of indneed alternate 
polarity. An induced alternate polarity, however, 
is not necessarily the only or even the chief residt 
of th(> prcascnce of a substituent of high polar 
character. Moreover, induced alternate polarity is 
presumably transmitted through the chain of atoms, 
whereas tlic polar influence of a suhstitneiit may, 
as suggested by Sir J. J. Thomson, be due to the 
electrical changes around a.s well as within the 
molecule. 

Dr. Boyd fails to understand how a scries such 
as NOg, (!N, H, (!Hi. (’1, is obtained from inductive 
capacities. Sir J. J. Thomson states that the 
change in inductile capacity following on substitu¬ 
tion is a measure of the strength of the doublet 
introiluced. Hence the relative effect produced by 
different substituents when attached to hydrogen 
or hydrocarbon radicals, which are themselves of 
low inductive- power, provides a means of estimating 
their relative ixilarity. With a comparatively non¬ 
polar compiund such as a hydrocarbon the inductive 
capacity is raised by positive and negative sub¬ 
stituents alike, although the electrostatic moment of 
the derivative formed in the one case will be of the 
opposite orientation to that formeil in the other. 
For this reason the sign to be attached to the .sub¬ 
stituent must be determined in some other manner, 
and the general polar series NO;., ON, 01, OHj, H 
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which rcjjresents relative magnitudes irrespective of 
sign, must be rearranged to NOj, (IN, H, CH.„ Cl, 
indicating a change from high jositive poiarity 
thro\igh neutral to high negative jxjlarity. 

In ils final form the series closely represents the 
relative effect of the substituents on benzene sub¬ 
stitution and the optical activity of certain d-nniyl 
and Z-menthyl derivatives. 

The derivation of this series from inductive 
capacities is fleseribed in the above pajicr, followed 
by the .statement tliat approximately the same 
Bequenee can bo obtained in a similar manner from 
the dissociation constants of acetic oi' benzoic acids. 
Itr. Hovd ha.s evidently overlooked the words here 
italicised. 

Again, i)i'. Boyd first and quite liiijustifiably 
assumes that whert 1 refer to the iJolarity of a group 
1 am thinking of the induced {tolar influence of 
this group, and then n]iplies the {)rinci{ilc of induced 
alternate jKilarities to examples quoted in my paper 
in order to show that the induced elfcets bear no 
relation to the ojdical activity. His conclusion at 
all events is in agreement with the facts as wc know 
them, but it does not alfect my argument. I have 
in no way attenqtted to correlate optical activity 
with itiduced alternate {lolarity. Accorduig to Sir 
J. ,1. Thomson (lac. rit.) the intense electric field due 
to the introduction of a radical such as (J1 or OH 
will bring about a great change in the distribution 
of electrical forces in and aiound the molecule. The 
change due to a negative substituent must therefore 
be in the o{i{)osite direction to that due to a 
positive one. 

Finally Or. Boy'd writes that 1 use the term 
{xilarity in a sense differing from either of the 
meanings hitherto attached to it. In this I think ho 
is confusing polarity w'ith the effects sup{X)sed to be 
consequent upon polarity. The suggestions under 
discussion have yet to be tcsti'd in the light of 
further ex{x‘rimental evitlenee, but they require no 
now conception of polarity. Rather do they allow 
two of the meanings at {iresent in use to be reduced 
to one.— 1 am, Sir, etc., If. G. Rule 

Edinburgh University 


PERSONAL AND OTHER ITEMS 

.\t the luncheon held by the Institute of Jletals 
in the (lor.naught Rooms on iSejitembi'r 9, Hr. W. .1. U. 
Wool. ■ock, (’.I.bE., Pre.sident of the iSneiety of Chemical 
Industry, responded to the toast of “ Our Guests. ’ 

On September Iff. T)i'. E. F. Arm.strong. F.R.S., 
will commence his ti\o months’ tour in America, 
w'here he will travel I'.vteasivcly in the Ea.stern 
States. On Octuber f? he will address a joint meeting 
of several chemictil organisations in New York. He 
will also lectujfti'ifctS,Yale, Frinectown and Rhila- 
delphia. His, ^lijecf' on October 17 will be ‘’The 
Eats from ]^^jf'A8{iects. ' 

Prof. E.-Sykly, E.R.S.. has been elected a foreign 
member of Reale Accademia Nazionale dei Lincei 
of Romo. '' 


Mr. Roscoe Bruiuier, chairman of Brunner, Mond 
and Co., Ltd., and Cajiltain the Hon. William Hulme- 
Lever, a director of Lever Brothers, Ltd., have been 
appointed Deputy Lieutenants for the county of 
Chester. 

On September 6, a bronze tablet commemorating 
the centenary of the discovery of Portland cement 
by Joseph Aspdin was unveiled in the entrance of the 
Leeds Town Hall, by a delegation of the Portland 
Cement Company of America, the donor of the 
memorial. 

Dr. W. J. Huff has been appointed to the chair of 
gas engineering established at the John Hopkins 
University, with funds provided by the Southern Gas 
Association. 

August 16 was the twcntv-flfth anniversary of the 
death of Bunsen (1811—1899). 

The death is announced of Dr. Adolf Romer, a pupil 
of Lothar Meyer, wlio, after working some time with 
the Badisehe Co., did valuable work on dye and 
tannin extracts, particularly in connexion with the 
use of mangrove hiirk. work described at the seventh 
International Congress of Applied Chemistry in 
London. 

Alex. E. Macrae, B.Sc., chemical and metallurgical 
examiner in the Canadian Patent Office, has retired. 
He has established himself, in Ottawa, as a Patent 
Solicitor. Mr. Macrae is Secretary of the Ottawa 
Section of Society of Chemical Imiuslry. 

ITof. C. E. Munroi', chairman of the Committee on 
explosives invest ig.ations of the U.S. National Research 
Council, has heen elected an honorary fellow' of the 
American Institute of Chemists. The only other 
honorary follow of the American Institute is Prof. 
C. E. Chandler. 

Dr. Ellw'ood Hendrick has been appointed curator 
of the Chandler Chemical Museum at Columbia 
University. ’Pho museum, duo to ITof. C. F. 
Chandler, includes the raw and finished products of 
manufacture of most of the important industries. 
Amongst the exhibits arc dyestuffs and inlerraediates, 
many inorganic and organic chemicals, oils and fats 
and their products, ceramic and metallurgical pro- 
ducts as well os natural products, photographic 
{products and processes, and many other products of 
industry. 

From Itah- the death is announced of Prof. E. 
Martinotti, tlirector of the Royal Experimental 
Station for Oeiiology at Asti. Prof Martinotti had 
carried out investigations on the cultivation of 
vines, insecticides, the use of refrigeration in w'ine- 
making, and the modern technique for making 
sparkling wines i.s largely due to him His last 
work bore on the production of non-alcoholic 
sparkling wines, a problem which he had apparently 
§olved. 

Dr. E. Gain, who.se death is aimounced, was director 
of the municipal chemical laboratory of Milan and 
had founded a successful school of baking.. 
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Teds on Volumetric Qlnsswnre 
The Metrology Department of the National 
Physical Laboratory has issued a revised edition 
of the pamphlet describing tests on volumetric glass¬ 
ware, including itoth Class A and Class B tests. 
Descriptions are given of the general conditions and 
methods of tests, details of regulations and tolerances 
for various apparatus and regulations governing 
(tlass B tests, and for vessels graduated in “ G.W.A.” 
units, together with a list of fees chargeable. Any 
member of the Society of Chemical Industry who 
desires a copy may obtain one free of charge, on 
application to the Director of the National Physical 
Laboratory," Teddington, Middlesex. 

, Phosphatic Fertilisers In Qermany 

I According to the “ Deutsche Berwerkszeitung,” 
I the consumption of pho.sphatic fertilisers during Die 
(current agricultural j'ear has decreased by 65 jk'i’ 
cent, compared with the previous year. During the 
period May 1—^December .31, 1923, only 82,000 tons 
was applied, whereas 336,000 t. was used during 
the same period of 1913. Prices are much higlier 
than during the war. 

Copper Consumption In Szechwan (China) 

The amount of coy)per consumed annually by the 
Chongtu Mint, the Chungking Mint and the (diPiigtu 
Arsenal is 12,000 t., either in the coinage of cojipers 
or in the manufacture of alloys for arms and aniinuni- 
tion. Tho province itself produces about 600 t. a 
year, and imports about 1200 t. from tho neighhour- 
ing province of Yunnan. For the remainder Szechwan 
])rovmco relies on foreign importations, chiefly 
from tlio United States. As the province is not 
politically at rest, only about 8000 t. is now con¬ 
sumed, mostly for the coinage of copper coins. 

New Soap Works in Chungking 
A new soap works known as the .Sun Soaji Manu¬ 
facturing Co iias just been opened in the iminediat.' 
neighbourhood of tluingking. A wholesale de)>art- 
raont of tho same eom])uiiy will also ho opened up 
in the Chungking Bazaar. The company has turned 
out over tw'elvc kinds of soaps. 

Bromine Production In Qermany * 

The output of bromine in Germany in 1923 
amounted to 1140 t., compared with 1280 t. in 1922 
and 460 t. in 1921. This increase in 1922 and 1923 
is attributed, in part, to the greater consumption of 
tho photographic industry. 

A QIant Coke-Oven Plant 

The Carnegie Steel Company has just completed 
what is said to bo the larg<‘.st by-product coke plant 
in the world at its Clairton, Pa., works. It lias been 
in course of construction for about two years, and 
supplements the original by-product coke plant at 
this place. The new plant consists of 366 oven.s, 
arranged in six batterie.s of 61 ovens each. It ha.s 
a daily capacity for carbonising 8.500 t. of coal, 
producing in this period a total of 6000 t. of coke, 
65 million cb. ft. of gas. 90,000 gall, of tar, 21.5,060 lb. 
of ammonium .sulphate and 25,000 gall, of benzol 
products. It is proposed to develop the new works 
to their maximum capacity as soon as the conditions 
warrant.— (Chem. and Mel. Eng^t July 14, 1924.) 


REVIEWS 

Drvino by Me.\ns of Air and Stram. By 
E. Hausbrand. Third revis.-d English edition. 
Pp. viii-j-II. Ijondou : Scott, Greenwood and 
.Son, 1924. Price 6s. 

Previous editions of tliis standard w ork have made 
it familiar to most of those who deal w ith this type of 
problem. The main difference in the present edition 
is the addition of an appendix containing various 
diagrams relating English and metric units, Tliis is 
a distinct help, though it would be more .so if it 
included a few comixmiid conversions such as 
“ kilos per cubic metre ” to “ lbs. per cubic foot."’ etc 
Also in Tables 1 and 3 it would be helpful if there 
wore a blank space at every sixth line, as the eye is 
apt to lose its way among such closely packed 
ligures. 

There is no revision of any consequence in the 
text itself. The initial chapters deal witii the cal¬ 
culation of the amount of vapour in a kilo of air 
at various temperatures and pressures, and the 
results are tabiilaterl and also sliovMi on a chart. 
The method is then extended to deal with the 
weight and volume of air, and extionditurc of hcuit 
to evaporate 100 kilos of water, under various 
i-onditions of temperature, pressure and final satura¬ 
tions. The tallies of volumes, weights and pressures 
of saturated vajxiur and the accompanying dry air 
are very convenient. Drying bj' moans of .super¬ 
heated steam without air is disoussod, and .also the 
uece-ssary dimensions of heating surfaces and drying 
l■oom^. 

The calculations are clear and readily followed, 
though the formula; used for ascertaining the latent 
heat of evaporation, etc., may appeal loss to some 
than, say, those employed m compiling the Callendar 
steam tables. Some of tho a-ssumptions might be 
called a little into question : for instance, that a 
very slightly superheated vapour behaves as a 
permanent gas (p. 19), but may be justified on the 
ground of the complication which would be intro¬ 
duced by a more exact consideration, whieli would 
lead to substantially similar results in jiraetically 
all c.ases. 

The book is indispcn.sablo to all students of the 
subject, and even tlie exjierts will find a useful guide 
ill the tables and charts. 


(Tiemisch-Teoiinisciie I'ou.sl'hriitkn. Part IV.— 
DuNOEstiTTEL (.Sprenci.stoffe;, Futtermittel, 
Lebensmittel. By Dk. 0. Lanoe. Third 
edition, completely rovi.sed and enlarged. Pp. 
21+756. Leipzig: O. Spamor, 1924. Price; 
Paper 45 goldmarks, bound ,50 gm. 

This is volume four of “a handbook of six'cial 
chemical technologj', especially for chemical factorio.s 
and related technical industries, containing recipes 
from all branches of chemical technology and com¬ 
prehensive rcference.s to the literature.” It com¬ 
prises 716 large closely printed pages of matter, .and 
33 three-column small tj-pe pages of iiulcx. 

A brief summary of the chief contents will give some 
idea of the number of subjects treated in this volume : 
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Pertilisers—Plant nutrition, fi pp. ; Alkali salts, 
potash and lime fertilisers, halogens, 44 pp. ; Phos¬ 
phorus, sulphur and compounds, 42 pp. : Nitro¬ 
genous fertihsers (nitrogen, oxygen, ozone, hydrogen 
{wroxide, per-aalts, oxidation of nitrogen, nitrate.s, 
cyanogen derivatives, carbides, acetylene, calcium 
I'yanamide, metallic nitrides, hydrogen, ammonia, 
ammonium compounds), I2.S pp. ; .Farm manures, 
mixed fertilisers, plant stimulants, soil .sterilisation, 
30 pp. ; Explosives nitrate ponders, chlorate, per¬ 
chlorate and li(juid o.xygen explosives, guncotton, 
nitroglyet'rine, etc., projH'llants, aromatic nitro- 
explo.sives, detfinators, 103 pp. ; Pyrotechnics, 
matiihcs, fiie-lighters, fuel briquettes, lire extin¬ 
guishers, 4K pp. ; Fodder, 32 pp. ; Foodstuffs— 
Food pre.servative8 and colourings, starch, flour, 
bread, sugar, legumes and vegetables, 8ca.sonings, 
milk and dairy ])roducts, milk preparations, eaacin, 
cheese, edible fats and oils, eggs, flesh, jirorluct.s from 
blood, fermetds and albumin, nutrifive salts, 195 pp. ; 
fruits and beverages, organic acids, 52 pp. ; tea, 
coffee, cocoa, tobacco, .30 pp. 

'Pho diversity of the .subject-matter necessitates 
the briefest treatment of even the most important 
proce.s.scs, and majiy of the le.s.s important one.s are 
di.smissed in a few lines with a reference to a patent, 
usually (.ernian. A few examples taken at rajldom 
will show' the scojm) of the treatnumt. The descrip¬ 
tion of the \arious processes for fhe manufacturi^ of 
cairstic alkali by the elefdroly.ses of alkali chlorides 
is comfwessed into three and a third page.s. Of the 
51 references to literature, in this section 1,5 are to 
Oerman scientific publieation.s, 1 to thus Journal, 28 to 
German patents, 4 to English patents, 2 to American 
patents and 1 to a Noi-wegian patent. The manufac¬ 
ture of .superphosphate occupies a page, with 10 
references to German literature, and 1 to English. 
3’hree and half pages are dev'oted to the manufacture 
and properties of nitroglycerin and the recovery of 
the waste acids ; the d(‘Scription of the actual manu¬ 
facturing proee.ss occupies only a page. 'I’here are 
33 references to German literature and patents, 3 to 
FVeneh, 2 to American, and 1 to Engli.sh. 

The appearance of this, the, thii'd cilition, indicates 
that there is a demand for the book, and it certainly 
contains a mass of compre.sscd information on a great 
variety of subjects, many of which are unfamiliar to 
the ordinary chemist. This applies especially to the 
section on food stuffs, and the manufacturer of food 
jjreparations or his chemist (if lie employs one) might 
obtain a new idea hero and there. To British manu¬ 
facturers engaged in the larger chemical indu.stries, 
however, the bo(jk does not seem to offer much that 
is not alreafly accessible in English. 

J. 


T>r. J. E. Mills Ijfia been a))pointed i hief chemist in 
charge of the research work of the United .States 
Ghemieal Warfare Service, He has already served 
many years in the .Service as chief co-ordinator at 
Edge wood Arsenal. 


COMPANY NEWS 

NOBEL INDUSTRIES, LTD. 

.‘Vccording to the report for the year 1923, the gross 
profit amounts to £1.178,443, an increase of £21,30(1, 
whilst the net profit, after meeting the inten'st on 
debenture stock requiring £112,977 (.against £170,100 
for note ii\Un'est), is £1,005,400, compared with 
£980,137. lluring the year the £3,000,000 eight per 
cent, notes were repaid, and £1.750,000 51 per cent, 
debenture stock issued. After providing £3O,0tKl 
premium on redemption of the notes, anil writing off 
one-thirtieth of the cost of the debenture issue 
£2977, there remains £1,032,489, to which is addci 
£.509,018 brought in, making £1,.541,.507 available 
A dividend of 8 per cent. lea,s tax, has been paid 
against 7 percent., less tax, for 1922, and the directors 
propose to place £1(K),(XK) to the .special investment 
rt'serve (against £50,(XX)), thereby increasing that 
fund to £.5(M),(KI0, carrying forward the inereasec 
balance of £(>.50,130. 'I’hc cost of note issue has now 
been wiped out, £180,181 having been taken from tin 
])rotits of 1922 for the pur|)ose. 3 he cost of debentim 
issue now' stands at .£8(1,333. 


CALICO PRINTERS’ ASSOCIATION, LTD. 

The accounts for the year ended June 3(>, show i 
net profit of £5'40,7S(i, after providing for corporatioi 
(ax, for maintenance, depreciation, repairs, renewals 
and upkeep, and for delicnture interest. Thi; 
amount, with £235,432 brought forward, make, 
available .£77(),218, of which £1.55,725 is to be placei 
to reserve, and £.50,(l0() to the employees’ benefi 
fund. With a dividend of 10 per cent, (less tax 
on the ordinary' .shares, £218,(>14 is left to be carrie. 
forward. The net prolit for 1922- 23 wa.s £800,208 
and £237,371 was brought in. T'he resi-rve rceeivei 
£1.50,(KJ(), dividend re.servo, £150.000, and employees 
fund, £10(»,000. The ordinary dividend wa.s 10 pe 
cent,, plus a bonus of 2.1 per cimt., compared witl 
7i per cent, paid for 1921-22. 

SILICA GEL, LTD. 

'The registered capital is £315,500 in .3(K),00( 
8 per cent, non-cumulative preference .shares of £ 
and 310,0(M) ordinary shares of l.s. each. The object 
of the company are to .acquire any intere.sts in an; 
invention relating to modern proeesBcs and apparatu 
for effecting the separation of/and or recoverin 
gases, and for j)ioeesses for the recovery of liqui' 
solutes from non-aqueous solutions and processe 
for the treatment or liquids, to remove or recove 
substances therefrom for the manufacture of silica gr 
and other gels and similar products, or gcnerall 
any invention wdiich may seem to the compan; 
capable of being profitably dealt with ; in particulai 
to acquire from the .Silica Gel Corporation a righ 
to use and vend all patents and processes, j.lant 
machinery and apparatus belonging to that comi)an 
in connexion with silica gel, and to carry on th 
business of manufacturers of and dealers in the sam 
and other similar substances, chemists, druggisti 
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drysalters, oil and colourmen, manufaotuicrs of and 
elealers in chemicals an<l manures, distillers, dye- 
makers, gas makers, iron founders, engineers, winners 
and workers of minerals, producers and workers of 
metals, and pro.lucers and prejiarers of any other 
materials, including oil, whitdi may bo usefully and 
eonveniently eombineel with the engineering or manu¬ 
facturing business of the eompan.>, etc. 


BRITISH SULPHATE OF COPPER ASSOCIATION, LTD. 

The policy of this new Association, which has been 
registered as a private coneern, limited by guarantee, 
will be tho co-ordination of Hritish manufacturers, 
thereby reducing overhead charges, so as to compete 
jmorc easily with foreign manufacturers, who by u.'iiig 
hheir depreciattal currency, are enabled to .sell abroad 
'at “ cut ” prices. The braiids alTected by this 
arrang('meut are, at present, “ Maple,” T'hree 
Jjcaf,” ‘‘Maccleslield,” somctiines called Crown ' 
and “ McKechnie,” Tho control is invested in a 
management committee, the first members of which 
are the Mond Nickel Co,, Ltd.. McKechnie Bros., and 
.1. H. Dennis and Sous. 

The registered otiiees are at .TO, Victoria Street, 
W'estminster, S.VV.l, but the headquarters ot the 
Association will eventually be established at Victoria 
House, Victoi'ia Street, ,S VV. 1. Mr. W. .1. Lnesev, 
sales manager of the Mond Nickel Co , Ltd,, is aiding 
as general manager to the Association. 


EASTMAN KODAK COMPANY OF NEW JERSEY 

A ri'gular dividend of 11 jier cent, on jireferrcd 
stock, and of 1-25 dollars per share on common stock, 
and fin e.vtra divirlend of 7,') cents. ])ei' share on 
comimn stock is payable on October 1. 


AMERICAN CYANAMID CO. 

The net income for the year ended June .Tt), amoun¬ 
ted to $1,447,1120 (.$1,878,Its!) in^the preceding year). 
This figure does not incluile the net income of the 
subsidiary oompanies, amounting, after alknving for 
ta.vi.s, to Sltt8,488. TTie surplus brought forward 
was $1,4!)0,J.72, and the past year's net income 
provides a total of $2,942,1177. The deductions made 
from this sum are; Sundry charges, less credits 
for periods prior to July 1, 19211, $09,322 ; reduction 
of investment in Amalgamated Phosphate Co., 
8|,(K)0,(KK); dividends on preferred stock, $335,7.74 ; 
dividends on common .stock, $302,087 (against 
$05,943). The surplus as at. June 30 last is thus 
reduced to .$1,03!t,208. It is stated that $1,371,570 
was expended during the year for additional real 
e,stale and for plant e.xtensions, etc., principally at 
Niagara Falls. The claim of the Government for 
additional taxes still remains undetermined. Settle¬ 
ments have been made, or arranged for with respect 
to the ])rineipal claims pending against the lompany 
growing out- of I'outraets made b\' the Amalgamated 
Phosphate Company before its luaiuisilion by this 
company. 


MARKET REPORT 

'J'hifl Miirket UcjKirt is coiopilcd from tspff-ial 

rccciVTil iVom tho Mmmfaotiiri'rM conct^ruotl. 

Uiilcss othcru'ifsG i^latcd thv, pnns ({uni,,l hdoir lonr fair 
qiumfiiics mt aiul naked ot •h'IId,' icoiLs. 

OENKRAL HEAVY CHEMICXI.S 

Aoefic Acifl, toch. .. £23 10a. jirr to)u 
Acid, Horio, Commorcial-- 


I’owtkir.. 

Acid HydrochU*rio 

Aciti Nitric T^\. 

Acid Sulphuric .. 


Aiiiinouiii .Alkali.. 

TUca,(.liiu{i lN)\\d«T 

Ui.^ulpliite of I..ime 
Borax, Oonmioix'ioi— 
t'rj .stal .. 
iV>\vd<T.. .. 


Calciinu nilovitlc 
<A>j){.>cr Sulphate .. 
Methylatctl Spirit 04 < 
Industrial 


Mineralised 
Nickel Sulphato .. .. ") £38 pn 

Nmkf'l Ammon. Sulphate ) ttess. 


£43 per ton. 

.. C47iK‘rton. 

.. 3s. tkl.—Os. j>ep c.irh'ty d,tl., 
accortlin)' to purity, strength 
and locality. 

.. !0s.—1‘27 per tou inakrrH' 

works, accortling to district 
and f|unlity. 

.. Awragt'i Nalionnl jtiicfs f.o.r. 
makers' w orks, with flight varia* 
tions up and <!<*\\n owing to 
local con^iidt nilioni^ : lAd^'Tw., 
t'ruilo Acid, (gjs. pi‘r ton. 108® 
Tw., Arsoniofd, to ht-i. per t<»n. 
108 I'w., Non ar»cnieal, iO l.”s. 
per ton. 

.. £0 Ids:, per toil, f.o.r. Sp.-t-ial 
' terms for ttontracts. 

.. S|)ot £11 i\.'d. : (.Vaitract £10 d/d. 
4 ton lut'i. 

.. £7 per ton, packagt's e.xtrn. 

. . £23 per Iftn. 

.. £20 per ton. 

(Backcfl in 2-e\\t. ha^i-', carriage 
paid any station m Great 
Britain.) 

. . £3 17s. OtI. per ton il/d. 

.. £23 per ton. 

p.— 

.. 3'^. 111.- Ds. 3d. iTor irallon, accord- 
* mg to quantity. 

.. 4a. 2d.—ts. Od. 

r tou d/d. Nonnal busi- 


Potash rtuist.ic 
T^otaas. Bichroinato 
Potass. Phlorato.. 
Salaminonuio 
Salt Onkc.. 

Soda Oaiihtic, solid 


Soila Crystala 

Sod. Acetate 97/l>S'^^, .. 
Sod. Bicarhonato 
Sod. Bichromate.. 

Sod. Bisulphite Powder 
(iO/62%. 


£30—£33 i)or ton. 

3}<1. i»er lb. 

3cl..4d. per lb. 

£32 per ton d/d. 

£3 IOn. p»r ton d,d. 

Spot lots : delivered £ld 17a. Od. to 
£19 7s. fid. ])cr tou, iicitording to 
strength. 20s. Ic'^a fur contracts, 
£3 3s. £3 TO'8. jut ton cv railway 

ilejiots or ports. 

£24 i>er ton. 

£10 lOs. jjer ton, enrr. paid. 

4 Jd. JHT lb. 


£18-- £19 per ton, according to 
{jnantity, f.o.h., Pewt. iron 
drums mdudctl. 

3d. jior Ih. 

£13 5s.- £13 10s. per ton ex 
Liverpool. Nominal. 

Stub Siilpludo cone. »>0/G5 jAbout £14 Itts. [icr tJ»ii d,'d. 

Sod. Sulphide eryst. .. £9 ixt ton d/d. 

Sod Sulpliito, Poa Gryst. £15 per ton f.o.r. London, l-ctvt 
kegs inciiuit'd. 


Sod. Ohlorate 

Sod. Nitrate refd. 90^o • 


Antimony aulphide- 
Golden . 4 


RUBBER CHBHICALS 


.5^d.— la. 4d. per lb, 
quality. 


accordmg to 
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Antimony sulphide— . ' 

Orimson .. ..Is. 3d.—Is. Od. per lb., according 

to quality. 

Arsoiiic, Sulphide. Yellow 1 h. I Id. per lb. 

Barytes .. .. .. £3 lOs. to £0 lOs. por ton, accord¬ 

ing to quality. 

Cadmium Sulphide .. 3 .h. 9d.—4s. per lb., according fo 
quantity. 

Carbon Bisu];>hido .. £3b—£.3.3 per ton, according to 
quantity. Again dearer. 

Carbon Black .. .. 7(1.—7Jd. per lb. ex wharf. 

Dearer. 

Carbon Tctnuhlorido .. £<>0' -£0r> per Ion, according to 
quantity, tlrums extra. Again 
dearer. 

Chromium Oxide, greiui. . l.s. 3d. per lb. 

/5d.—9Jd. per lb. Deinnnd very 

Indiarnblvcr .Subatiiutes 5 brisk. Pru'cs likedy to remain 
White and Dark .. 1 steady owing to tirmneN.s of 

k rapeseed oib. 

I^unp Black .. . . £48 per ton, barrels free. Ad¬ 

vanced . 

Lead Hyposulpluto .. 71d. fier lb. 

Lithopone, • • • • lbs- per ton. 

Mineral Rubber “ Rub- 

pron ” .. .. .. £lt> 5s. pe r ton f.o.r. London. 

Sulphur .. .. .. £10—£12 per ton, according to 

quality. 

Sulpliur Preeip. B.l\ . . £,5t) -£57 per ton, according to 
quantity. 

Sulphur (.’hloride .. 4d. j)cr lb., carboy.s extra. Dearer. 

Tliiocarbaiulide .. .. 2.s. Od. per lb. 

Vermilion, pale or deep .. .5s. Id. ptrlb. d(*arcr. 

Zinc Sulpluclo .. .. 7id. -la. 8d. per lb., ncc(U(hng to 

quality. 


Benzole— 

Standard Motor 

Pure 

Toluole—90% 

Pure 

Xylol coml. 

Pure 
CiVOHOtO— 

Crcsylio 20/24% 

Middle Oil 
Heavy Oil 

Standard Sj^ecitication 

Naphtha - 
Solvent 90/100 

Solvent 90/100 


. la. 1 id.—I h. 3d. per gall, ex works 
in tank w'agons. 

. Is. 5id.—l.s. 7d. per gal!, cs 
works in tank wagons. 

. Is. 5d.“lH. 5jd. per gall. Small e 
dtunand. | 

. Is. 8d.—2a, per gall. ' Small a 
demand. > 

. 2s. 3d. por gall. 

. 3s. 3d. per gall. 

.8 id.pergall. Not much buaineas. 

^5d.—6id. per gall., accorduig to \ 
' 3 quality and district. Small 1 

' 1 export inquiry. Market quiet j 

but fairly steady. I 

. lid.—Is. 6d. per gall., acoording 
to district. Fair demand. 

. lid.—Is. 4d. per gall. Fair 
demand. 


Naphthalene Orudo— | 

Market dull. Not much export inquiry. Cheaper in i 
Yorkshire than Lancasliire. 


Drained Croosoto Salt.s £4—£0. Quiet. 

Whizzed or hot pressed £7—£9 per ton. 

Naphthalone— 

Crystals and Flaked .. £13--£10 per ton in Yorksliiro 
and London respcctiN'cly. 

Pitoli. medium soft .. 55.s.—tlOs. per ton f.u.s. for next 
* Hoason. Frequent inquiries. 
Pyridine—00/160 .. 19s. per gall. Again dearer. 

Marlcct firm. 


Heavy .. .. 12.s.--12s. 6d. Little bu.siucs.s. 


WOOD DISTILLATION PRODUCTS 
“ Summer condition.? ” prevail in thi.s as in most indiiytries. 
Acetate of Lime— 

Brown .. .. .. £12- £12 5s. per ton d/d. Market 

. t*asier. 

Gr«y .. .. .. £17--£1H |«.T ton. Market easier. 

Liquor.. .. .. 9d. per gall. 32*^ Tw. 

Cliarcual .. .. .. £7 lO.s.— £9 per ton, according to 

grade and locality. Demand 
fairly good. 

Iron Liquor .. ..Is. 7d. jkt gall. 32"' Tsv. 

Is. 2d. „ 24"Tw. 

Rod Liquor .. .. lOd.—l.s. pcrgall. 14/15-Tw. 

Wood CYoosoto .. .. 2s. 7d. per gall. Unrefined. 

W'ood Naphtha — 

Miscible .. ..4s. 10<l.—5s. per gall. 00%, O.P. 

Market dull. 

Solvent.. .. ..5s. 6d. per gall. 40% O.P. 

Fairly good demand. 

Wood Tar .. .. £4 per ton. Cheuiior. 

Brown Sugar of Lead .. £44 per ton. Chciipei. 

TAR PRODUCTS 

Acid (’m-iiolic— 

Crystals .. .. C^d. per lb. Quiet. 

Crude go’s .. .. 1,^. 9d. Ls. Ud. per gall, accord¬ 

ing to district. ,StilI quiet. 

Acid Crcsylic, 97/99 .. 2>.- 2-. Id. per gall. Demand 

Liir. 

Palo 95% . . . . Is. 9d.—2s. per gall. 

Dark .. .. ..Is. 9d. • 2s. per gall. Quiet. 

Anthracene Paste 40"y . Id. per unit per (Wt. Nominal 
price. No busim'Ss. 

Anthracene Oil— 

Strained .. .. 74d.—9J. pcrgall. Quiot. 

Unstrained .. .. t>id.—7ld. per gall. 

Benzole— 

Crude OS’s .. .. 71d. - 9d. per gall, ex works in 

tank wagons. 


INTERMEDIATES AND DYES 
Busiiie.ss in dyestuffs hn.s improvtsl and on<iiiiries are now 
min li better. IViccs remain firm. 

In llio following list of Intermediates delivered prit.cs 
include packages (ixoi'pt whore otherwise slatod. 

Aeetiir Anhydride 9.5%j .. Is. 7(1. per lb. 

Acid H. .. .. ..4s. per lb. 100% basis d/d. 

Acid Naphthionic .. 28. 4d. per Ib. 1(M>% basis d/d. 
Acid Neville and Wmtlicr 5s. 8d. per lb. 100% basis d/d. 

Acid Salicylic, tccli. .. Is. Id. per lb. linprowd demand. 

Acid Sulphamlic .. 9,ld. per lb. 100% basis d/d. 

AluminiiimC/liloridc.nuhyd.ls. per lb. d/d. 

Aniline Oil .. .. 7|(i.—per lb. naked at works. 

Aniline Salts . . .. 7'5d.—9d. per lb. naked at ivorks. 

Antimony Ponlachlorido Is. jkt lb. d/d. 

Benzidine Base . . . . 4s. Od. per lb. 100% basi.s d/d. 

Benzyl Chlorido 95%> .. Is. Id. per lb. 

p-Cliloiq>hcnol .. .. 4s. 3d. per lb. d/d. 

p-CliloraniliiK' .. .. 3s. per lb. 100% basis. 

o-Cresol 19/31® C. .. 4.4d. per lb. Demand steady. 
tti-Crosol 98'109% .. 2s. Id.—2?. 3d. [>cr lb. Demand 

modc;rato. 

p-Cresol 32/3F‘C. .. 2s. Id.—23. 3d. p(‘r lb. Demand 
modorato. 

Dichloranilmc .. .. 38. per lb. 

Dichloranilino S. .Acid .. 28. Gd. per lb. 100% basis, 
ji/ Diclilorbenzol .. .. £85 per ton. 

DielhyJimilino .. .. 4s. Cd. per lb. d/d., packages 

extra, returnable. 

DImothylaniliuc .. .. 2s. 3d. per lb. d/d. Drujiis extra. 

Diuitrobonzene .. .. 9d. per lb. naked at works. 

Dinitrochlorbcnzol .. £84 lOs. per ton d/d. 

Dinitrotoltiono—48;r,9 ('. 8d.—Od. per lb. naked at works. 

GG/GH^C. Is. 2d. per lb. naked at works. 
Diphonylamine .. .. 28. lOd. per lb. d/d. 

Monochlorbenzol.. .. £03 per ton. 

/jNaphthol .. .. Is. Id. per lb. d/d. 

oNaphthylaiuine .. U. 4d. per lb. d/d. 
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^aphthylaraino .. 4b. pel lb. d/d. 

m-Nitrauilino .. .. 48. 9d. per lb. d/d. 

p-Nitraniline .. .. 2s. 3Jd. per lb. d/d. 

Nitrobermene .. .. 5Jd.—SJd. per lb. naked at works. 

o-Nitroohlorbensol .. 28. per lb. 100% basis d/d. 

Nitronaphthalone .. lOJd. per lb. d/d. 
p-Nitrophenol .. .. Is. 9d. per lb. 100% basis d/d. 

p-Nitro-o-amido-phenol 4s. Od. per lb. 100% basis. 
nt-Phenylono Diiunine .. 48. per lb. d/d. 
o-Phonylene Diamine .. 10s. 3d. per lb. 100% basis d/d. 

1. Salt .. .. .. 26. 6d. per lb. 100% basis d/d. 

lodiura Naphthionate .. 28. 3d. per lb. 100% basis d/d. 
-Toluidine .. .. SJd. I)er lb. 

i.Tolulclino .. .. 3s. 3d. per lb. naked at works. 

S'Toluylen^Diamine .. 48. 3d. jwr lb. d/d. 


PHARMACEUTICAL AND PHOTOORAPHIC 
CHEMICALS 

Veld, .\oelie 80",;, B.P. .. 147 per ton. 

Icid, Veetyl Salieylie .. 3 b. Id..—3 h. .3d. jw-r lb., aecordine 
(o quantity. 

Vcid, Benzoic B.P. .. 3.8. j>cr lb. 

lei<l Boric B.P.tVyst. I.")! per ton, ri>w<ler £.",5 

per ton. (.larriage paid any 
station in Groat Britain. 

■Vind, Oainpiioric.. .. Bis. —218. jicr lb. 

■Void, Citrio .. .. Is. 4Jd.—Is. .'id. per lb., less o",', 

for ton lots. Market vioy « eak. 

Acid, Gallic . . .. 3s, per lb. for pure cry.stul. 

Arid, Pyrogallie, C'lyst. .. (is. Od. per lb. Besiiblimed i|i!ahty 

.Ss. -per lb. Market linn . in- 
eronsing demand. 

.Aeid, Salieylie .. .. Is. (id.—Is. Od. jii r lb., neemiiing 

(o quantity. Deniaiul jalbil* 
ea.sier. 

Acid,'I’annic B.P. .. ,38. per lb. Market quiet. 

.Acid, Tartario . . . . Is. Ijd. per lb less i>"„. 

.Amidol.Os. per U). d;d. 

.Acetanilide .. .. 2^. Id.—2s. 3d. per lb. for 

quantity. Deiuaud Blow . 

.Ainidopyrin .. .. 13.s. 3d. per lb. Negleited. Stoeka 

Aminoii. Benzoate .. IU.—3 b. Ccl. por lb. mourding 

to quantity. 

Ammon. < 'iirbonat<* B.P. Jc37 jier ton. 

Atropino Sulphate .. 12fe. Gd. per oz. foi* EngliNh makf. 

Harbitnno.los.— ISs.Gd.porlb. Quiet inuikot. 

BeuzonapbUiol .. . . r>s. 3d. per lb. Small inquiry. 

Bismuth Salts .. . - Trices reduced by about Is. 3il. ■ 

2s. 3d. *p(!r lb. on account of 
the fall in the price of the nxctal. 

Bismuth Carbonate .. 10&. Od.— 12s. 6d. per lb. 

,, Citrato.. .. 10s. 3d.-~12s. 3d. „ 

„ Salicylate .. Us. „ 

„ Subnitrate .. bs. 8d.—lOs. 8d. 

Borax B.P. .. • • tHystal £29, Powder £30 p'r too. 

(lan-iago paid any station in 
(Ireat Britain. 

Bnniiidca . . •• ^birkrt firm, and 

prices billy mainbuned vMtIi 
upward tnidcucy. 

Ammouiuni .. ..Is. 4d.--Is. 7d. per lb- 

I'otassiiuu . . .. Is. 2d.—Is. 5d. fier lb. 

Sodium.. -• ..Is. 3d.- 1 b. fid. ^tcr lb. 

Calcium Laclatc.. l^^- 7d.--ls. !)d., aouovdmg Ut 

(juaiility. Fall* dcmaial im<l 
stonily nuuket. 

Chloral Hydrate .. .. 48.- 4 b. 3d. per lb. Very linn and 

scarce. 

Chloroform .. .. 2 a. per Ib.forcwt. lots. Very steady. 

Creosote Carbonate .. (is. fid. irer lb. Little demand. 

Formald(?hyde .. .. £r >2 ixn- ton, « works. Englisb 

make in casks. 


GlycerophosphnteB— F«iii* bu.'^inoBS passing. 

Calcium, soluble and 

citrato free .. .. 7s. per lb. 

Iron .. .. .. Hs, Od. por 11>. 

Magnoaium .. .. Os. per lb. 

PotosHUim, 50% ♦ • 38. fid. per lb. 

Sodium, 60% .. . • 2fl. fid. 

Guaiacol Carbonoto .. lOs. fid.-- 1 U. ikl. per lb. 

Hexajnino • • .. 38. fid. r lb. hir l^lngli.sh make 

—market steady. 

Homatropine Hydrobro- 30s. per oz. 

nride 

Hydrastine liydro«*Iilor .. English make ofiercil, 120-. jut oz. 

Ilypopho.sphitc.'?— 

Calcium .. •. 3s. Oil. ik-v lb., fur 28 lb. lota. 

Potassium .. • • ■♦.s. Id. per lb. 

Sodium •. • • ■f'^- »• 

Iron. Auunon. ('itiutt' 2s. Id.- 2«s. .*;d. j'er lb. 

B.P. 

Magnosiurn Carbonate— 

l,iight (.lomnu'ivial . . £3fi j>er tidi iv t. 

Magnesium Oxi<!e- - 

laglit C'ommcreial .. £76 per ton. b 2F*,,. 

Heavy Commercial .. f26 per Pm, U .■'S 2,1'’',. Prito 

rcilucf'l. 

Heavy Puro .. 2s.--2s. 3-1. ]*er lb., a.-f (.uling to 

quantily. Sfi july market. 

Menthol— 

.V.B.lt. rei r\.st. B.J"*. . . 67s. (kl. per lb. 

Syiithetie * -• •• 2fis.-- 3.V. jht lb., aerurding to 

fpmnlit v. I’jiL’h.di mak«*. C<'(,d 
<i«'navn«l. Stea-l\ maiket. 

Meruuiiols .. .. Market vfTy quiet. 

I^cd oxido . • • • 6s. 3d.- as. bl. per lb. 

t'orrobive bubluimte .. 3s. (kl.- -3s. 7il. ,, 

White piceip. . . . . ts. 7-1.- -Is. Kd. 

Calomel .. •• 3.s. lid.-- fs. ,, 

Methy:-Stihcylalo .. Is. lOd.-2s. Id. p-T lb. Keen 

eomj-etitien. 

]^IeUiyl Siilphonal . ■ 2r's, |h.t lb. 

. .. .. Ils. }>er!b. Ibilisli make. 

Paraformnld-'hydo .. 2s. U»bl.— 3h. per lb. Not very 

uidivt*. 

Paraidehydo .. • • N- ail.-Is. tid. p-T lb. in froo 

bottI(“s and en.Hcs. 

I’hcnaeidin .. •• fis. jiei* lb. Piiee and demand 

.stea-ly. 

Phennzone •• •• fi'h I”-**' shade firmer. 

Forward j*ii<*es Inylaa*. 

Pheuolplithalcin . . . . fis. fi-i. Jier lb. Aniph- :,ui»pheH. 

Potab.s. Bitaitrate— 

99/100% (Cream of 

Tartar) • • • ♦ 88-'. ]>er I’wt., less 21**,, f‘>r ton 

lets. Finn niarki t. iVieeS have 
njnvar-1 t-uakiuv 

Potas.s. Citrato .. .. Is. lO-k—2s. 2d. i-er lb. 

Potass. Iodide . . • • B'ls. 8<1.--178. 6(1. jm.t lb., at cord¬ 

ing to (jimntity. Good steady 
<li‘inaud. 

P.itHSS-. Metnhibulpliite . . 7J.-1. per lb., l-(\\t. keg.s included. 

I’otass. r-*ijnangaimtt' .. 7pl. perlb. 

Quinine Sulphate .. 2s. 3d.—2h. 4d.pcro7.., in 100 oz. 

tins. Steady market. 

Besoivin..6y. 2d. per lb. 

Saccharin .. • • fi3s. per ib., m 60-lh. lots. 

Salol .38. fid. jM)r lb. 

Silver Proteinato., .. 9 h. fid. per lb. 

8-mI. Benzoate, B.P. .. 28. Od. per lb. Amjik' .supply's. 

B.P. quality aMiilabk*. 

Sod. Citiate, B.P.C., i!t23 Is. lid.—2s. 2d. ju rlb., ueeording 
to quantity. 

S<h 1. Hjq)osulphite— 

I*hotograpliic .. £13—£16 per t«m, according to 

quantity, did. conBignee’s eta- 
tion in l*c\n. kt‘g8. 
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Sod. Mefubisulphite ci vst. 37s. 6d.—<jOa. per ewt. nett cash, 
aocorcUnK to quantity. 

Sod. XitroprusMde . . per IIj. 

So<l. I’otass. 'J'artrate 

(Rochcllu Suit) .. 75a.” 82ri. tt<l. per ewt., aciiording 
to tjuuiUify. Qiuei market. 

Soil. Sa]leylat<* . . .. Jlarkot latlu-r oaauT. Powder 

2'.. Id. 2s. 3d. per lb. (.Vy.stal 
at 2s. .3(1.- 2s. 5(1. per lb. 
Flake 2 m. Pd. per }b. 

Sod. Sulphide— 

Pure reerysl. .. .. |ud, -Is. 2d. per lb. 

Sod. Sulpliite, anh\droua Jt27 lOs.- £28 lOs. ]>er ton, accord- 
uig to quantity, l-c\rt, kegs 
ineluded. In large casks £1 
per toll l(‘ys. 

Siiljjhonal.. .. .. I5a. bd. f)er U). Easier. 

Thymol .. .. .. 2tts. pt>r lb. nominal. V’ory scarce 

indt'ed. 

PEKI'UMRRY CHEMICALS 
Acetophenone .. .. 1 2 m, (Id. per ll>. 

AulH'pine .. .. ,. lo.M. 3d. .. 

Amyl Acctati’ .. .. 2s. Od. ,, 

Amyl Butyrate .. .. bs. 9(1. 

Amyl Suhcylate - . . . 3s. 

Anothol {M.l\ 21/22 F.) 4s. tid. 

Benz\ 1 Acetate from (.’hb^- 
nue-free Ik'nzyl AJ(’ohol 2.M. 9d. ,, 

Benzyl .Aleohol free from 
(.JIdorino ., .. 2 .m. 9d. ,, 

Bonzaldeh^'de fn^e fu.nn 

Chlorine . . . . 3 m. bd. 

lienzyi Bt'Tizoate. . .. 3 m. bd. 

Cinnnmii? Aldehyde— 

Natural .. .. lbs. 

Coumnria . . .. 19 .m. bd. ,, 

Citnniellol .. .. I7.m. 

Citral .Ss. Od. 

Ethyl Cimuimatc .. 12s. bd. ,, 

Ethyl 1‘hthaiate . . . . 3 m. 3d. 

Eugtuiol . . . . .. lbs. Od. ., 

( Jeranioi (Pahnarosa) . . 35 .m. ,, 

tieraniol .. .. .. lU.—I Ss. Od. [xa-lb. 

llcUotropiiu) .. . . 7 s. 3d. 

Iso Eugenol ,. . . l.ls. 9cl. 

IJnaiol ex Bois de Hose. . 2bM. 

Linalyl Acetate .. .. 20,s. 

Meth\ 1 .Anthramlate .. Pm. od. ,, 

Methyl Bi'nzoate. . .. 5s. ,, 

Musk Anibn'tto . . . . 45-.. 

]\Iusk Xylol .. .. I-ls. 

Nerolin .. .. .. 4 m. 9d. 

Phenyl Ethyl Acetate .. l.'v. 

Flieiiv I Elhyl Alcohol .. Ib.s, ,, 

Khodiiiol .. .. .. GOs. „ 

Safrol .. .. .. l.M. lod. ,, 

Teriunt‘ol . . .. . . 2:,. 4d. ,, 

Vaiiillm .. .. .. 20 m. per Ih. 

ESSENTIAL OILS 

Almond Dll, Furoigu 

ES.P.A. . . . . . . 15a, Od. per lb. 

Anise Dll . . . . . . 2s. Oil. per lb. 

Bergamot Oil . . . . 17s. bd. per lb. 

Boiirliou tic ramum’Oil .. 3bs. Od. ]>er lb. 

Canqibor Oil .. .. b.“)s. pea-ewt. 

("ananga OilJavrt bis. bd. p«‘r lb. 

Ciunanion Oil, I„eat .. b.bl. peroz 
Ca.ssia Oil, 80/8o*\, .. liK. per lb. 

CitroneHa Oil—- 

Jav'a 85/90% .. .. 5 m. Hd. pc.-r lb. 

Ceylon .. .. .. 3a. 7d. per lb. 

Clove Oil .. .. .. 7.S. Od. per lb. 


Eucalyptus Oilj70/75%.. 2e. 3d. per lb. 

Lavender Oil— 

French 38/40% Eaters 27s. Od. per Ib. 

Lemon Oil .. .. 3«. per lb, 

Lomongrass Oil .. .. 3d. per oz. 

Orange Oil, Hwoet .. 11s. per lb. 

Otto of lioso Oil- — 

Bulgarian . . .. 37a. Od. por oz. Production below 

a\'crMge. 

Anatoliaji .. .. 18s. per oz. 

Polina Kosa OiI .. 17«. per lb. 

Pepp.^rmint Oil— 

Wayne County .. 27 b. pi'r lb. Market very active 
and prices rising. 

Japaru^se .. .. 17s. Od. per lb. 

Potitgrain Oil .. .. 98. 3d. per lb. 

Sandal Wood Oil— 

Mysore .. .. .. 26s. 7d. per lb. 

Australian .. .. 21s. f)er lb. 


PATENT LIST 

Thv dat^s giv(*n lu this liKt arc. in the case of Ai>pIlcaUous for Patents 
thow' of aiiphratlons, and In the case of Complotc Speclflcatlons accepted 
thOHo of the Oflicial Jonnials in whlclj the acceptance is announced, t^oni- 
plcte Si)ec|Jl(;ation8 tJius advertised as accepted are oi>en to insjioction at 
the Pati-nt Office immediately, and to opiwsithui hefori' Nov. 8rd: they arc 
on salt* at la. each at the Patent Dlflcc, Sale Hranch, Quality Court, 
Clianocry Lane, Loudon, W.C. li, on Sept 18tli, 

1.' Applications 

Ikmdi.xtai. .Apj)urutus for ext ruction, solution, und mixing. 
20.295. Aug. 27. 

Chern. Fiilu*. vorm. Snndoz. Prepnration of an ad«orf>tion 
<.omj)(.»uiid. 20,477. Aug. 29. (Switz., 20.9.23.) 

I. —Complete Specifications Accepted 

5.549 (1923). Baker-Herkins, Baker, Pre.st'olt, und Cilder- 
dale. Centrifugal seimrator.s. (220,071.) 

13,620 (1923). I.onz mid Apparatus for sejiuraling 

liqind.M <if HiiTcrent sjjceific gravities. (220,713.) 

13,088 (1923), PJldred. Keeovciy of values from mix- 
tiir«*s. (220,710.) 

29,038 (1923). Delpfsh. Dehydration of air containing 
volatile suKstances. (220,858.) 

3<I,4<11 (1923). Tugwootl (Jeffn'y Monuf. Co.). Crushmg- 
inaehme.M, (220,802.) 

32.197 (1923). Briti.Mh Thoinson-fionslon Co., Ltd. 

Separating vapour, or vnpour and liquid, trom a n<m- 
condensihh^ gu.s. (209,081.) 

7811 (1924). Soinr-rvallo and W'illiuiUM. A[)plieafion of 
nbHorl)on(. materia Is, (220,899.) 

13,112 (1924). Hlieini&eho Mase)iiii(*ufahrik. (’nisliuig- j 
mills. (210.880.) 

II. -Applications 

Allan, Moore, jmd Buriiiali Oil Co. ^Va\ 8\i(“utmg and 
crystjdbsuig appaiatus. 20,4.32. Aug. 29. 

Jh'ooki'. Bctorl settingM in gas maTiubo tur*'. 20,138. 

Aug, 2b. 

(’urties. Fuel for tiring hrieks (-((-. 20,128. Aug. 20. 
Deuur. Ciiihoiii.sation of eoul ete. 20,478. Aug. 29. 
Diuiar. ProdiutJon of smokeles,^ fuel etc. from eoalg 
20,479. Aug. 2!k 

l''i}chs. Heal ing arrangement for pidrolcum dLstillatioii 
t*t(. 20,370. Aug. 28. (Austria, 28.8.23.) 

I4*adh(‘ater. 20,21.5. Sec XIll. 

*S<M(.leJLsehmir, 20,.>10. Sc.c Jlf. 

8leeii. llenuival ot water from fine coal. 20,453. Aug. 29. 
'lerry. Fuels lor internal•eoiiil>u8tion I'ligines. 20,400, 
Aug. 28. 

IL—Complete Specifications Accepted 

4924 and 30,128 (1923). Auld, Dumstun, and llomng. 
Tfeatimait of liquid hydr(,>(;arl>oiis. (220,001.) 

8107 (1923). NieLseii and Luing. Gas nuumfacturc. 
(220,070.) 
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10,685(1923). Vujk.'m, Ltd., au(3 Lucas. Kotort furnacoa. 
(220,081.) 

13,259(1923). Marcoimct. (Jaa-guiicrotors. (197,948.) 
13,903 (1923). Davidson and Lewis. Cracking of hydro¬ 
carbon oils and tlie treatment of solid carbonaceous substances. 
(220,732.) 

23,958 (1923). Wallet. Gas producer. (220,829.) 

24,847 (1923). Koblonvcrcdlung Cos. Distillation of 

carbonaceous substances. (205,100.) 

26.484 (1923). S<-uruvclb. Motor spirit. (200,147). 
29,977 (1923). Zuoycr. Carbonising fuel briqiiotte.s. 

( 211 , 101 .) 

40 (1924). Soc. L’Air Liquide. rrcliiaiiiarj’ treatment or 
piirification of gas. (214,190.) 

III. —Applications 

McDermott. Treatmetit of In'iiicol etc. 20,277. Aug. 27. 
Seidcnsclimu'. Production of tar etc. from coal. 20,546. 
Aug. 30. (Gcr. 30.1.24.) 

IV. —Applications 

^ Tmray (Soc. of Chemical Industry in Basle). Manufacture 
of diazo compoiuids. 20,197. Aug. 26. 

Soc. of Cliomical Industry in Basle. Manufacture of indigo 
dyostutts. 20,304. Aug. 27. (Swdtz., 17.7.24.) 

IV.—Coinplete Specilications Accepted 

4924, and 30,128 (1923). Auld, Dunstan, and Herring 
,Srt- II.- 

VI. -Applications 

\sbwortb and Triekclt. rrinting or pHinlnig on felt, 
rubber, etc. 20,13.5. Aug. 26. 

Durand et Hugucnln Soc. Anon. Dyeing or printing 
textile goods etc. 20,067. ;\ug. 2.5. (Gcr. 25.8 23 ) 

VII. -Applications 

Boebringcr ii. Sobnc, anti Gicmsa. 2o,192. Stc W, 
Cooke. Puritication of soda. 2(1,330. Aug. 28. 
.Tacobson. Method of producing pure iihiiiima. 20,044 
Ang. 25. (Sweden, 29.8.23.) 

VII.—Coniplele Specifications Accepted 

17,237 (1023). T. .xas Gulf .Siilplnir Co. Burning of 
sulpliur. (202,283.) 

17.467 (1923). .Tolmson (Badisibc Aiiilin uud Soda 
Pabrik). Catalytic production ot liydroi yuiiic acitl. 
(220,771.) 

21,lt;3 (1923). Nctsoii. Process for tlic prodii.-tion ot 
aionioniu. (22(1,81)7.) 

23,229 (1923). Price, anil Quirk. Barton and Co , Ltd. 
Product-oil of lead oxide. (220.S23.) 

IX. Applications 

pcrgiisson. Picsi-rvalion ot ioih( beds etc 20,236. 
Ang. 27. 

j Vouiigman. (,'cnicut. 20,0711. Aug. 2o. 

I IX.- Complete Specificallons Accepted 

8125 (1923). GaiTow, Case, and Notoirclc.s. Ltd, Treat¬ 
ment ot wood etc. with calcarcon.s ccinont. (22(i,(i77.) 

13,706 (1923). Kusscll and Broondiold. .Maiiiiliu 1 uro 

,,t asbestos or aslic.stos products. (220, 1 18.) 


X. Application 

Willimis. Protecting coat for iron etc. 20.393. Aug. 28. 
(Gcr., 28.8.23.) 

X. Complete Specifications Accepted 

5145 (1923). Clicmicid Trcaliiioiit Go. llcsiilpboiisiiig 
iron, steel, Icrro-alloy.s, uud copper. (193.851.) 

1(10-3)* 'I'luivcr. inflallncroua pulp. 

(1923). Klflu'll'', CaiiHTun juuI ooii, 

I.tilV sMloys. (220.710.) 

13 7.7“^ (1923). ^^TkiuH, 'i'nplin* uiiu Metals i lou 

Ltd'.’ 'Leachiog-s>slcin.H particularly for coiq-ir. I-*'.';"'* ) 
19,740(1023). Drei1us.s. Acid proof alloys. (220,791.) 
24,02.^ (1923). Jinray (Ikllis Heat Tiratiug Co.). H 
treating metals. (220,^37.) 


lit- 


XI.' -Applications 

Bauer and Vogel. 20,059. Sir- XJII. 

Holinboo. Klcctrolytie apparatus. 20,205. Aug. 20. 
(Norway, 19.2.24.) 

XI.—Complele Specifications Accepted 

10,080 (1923). Fuller’s XJmted I'ilt-rTric Worlt'i, Ctd., and 
Fuller. Gttlvaiue batteries. (220,703.) 

5251 (1924). Strassor and Mdller. J.iMtl uliflnnlths for 
acc'umidatfirs. (212,542.) 

XIII. Applications 

Bauer and Vogel. IVotectivo and olectiieally in.Mulutnig 
coat ing. 20,0.59. Aug. 25. (Ger.. 29.12.23.) 

Brown. 'J’ltaniuiu pigincnt.s. 20,027. Aug. 25. 
l<oadl>eatt‘r. Manufacture of carbon black. 20,215. 
Aug. 27. 

XIV. - Applications 

Awliworth and Triekott. Sre- V'j. 

Kobcl und Fiedler Gcs. Pri'Hervirig \ itleuni.se<l rub)>er. 
20,185. Aug. 20. (Ger., 13.l0.23.) 

XV. Applications 

B<‘ndixj*u and Khrenrouli. I’roecbb for uldisnig wKins of 
fishes. 20J02. Aug. 25. 

Caunec and Lloyd. Production of lontlier. 2o,248, 2o,249. 
.^ug. 27. 

Gaunce and Lloyil. Preparation of chroM>i*-taniuMl leather. 
20.250. Aug. 27. 

Gauncu and Lloyd. StutTing ot cbronf'-tauiicd leather 
2((.25I. Aug. 27, 

XVII. - Application 
tkirlies. 20,128. Sec 11. 

XIX. —Complete Specifications Accepted 

12,889 (1923). Takaliaslii and Kenkyujo. I'.vtnielion of 
the lat-soluble vitamin. (220,097.) 

2(5,704 (1923). Bf'noit. Process fur tnai'mg nr purifying 
waste li(pnda, especially \vosto watfT of clieiiucal factories. 
(220,819.) 

XX. Applications 

Aubterwed. Preparation of thymol from 2-cymiduio or 
7 )-eymcne. 20,510-7. Aug. 30. ((5*1'., 30 am) 31.8.23.) 

Boehriiiger u. fSohne, und Gieinsa. IVeparalmn ot sodiuin- 
tribibiuutb tartrate. 20,192. Aug. 20. 

XX. --Complefc Specifications Accepted 

.5374 (1923). Margulies. Production of orgauie urstauc 
coinpouiul.s. (22U.0()8.) 

13,7.51 (1923). Wade (Kurpoii und Bros.). Alanufaeturo 
ut esieib. (220,721.) 

30,033 (1923). Stern and Battelli. Olitamiiig hurnit.ineg 
trnin internally secreting glatid.s. (20H.151.) 

XXI. -Application 

Sebmit/. Photographie dt'Veloping. 20,0(51. Aug. 25. 

XXII. Applications 

Kuth Akt.-G('^. an<l Weitboner. Priming coinpositionf}. 
20,3>88. Aug. 28. 

Udid. .Manufacture of iiitroglyeeiin. 20,179. Aug. 20. 


GENERAL NOTES 

Official Trade Intelligence 

'I'ho Dopartmeiit of Ovx-r.s<'iis Tiiiik- (JJt-vi-lopui,-ut 
and Tntflligeuce, 3d, Old (kiooii Stm-t, Loiidoii 
S.W. 1), has nicc-ived the following enquiries for Brit¬ 
ish goods. British firms mi'.-c obtain further informa¬ 
tion hy applying to the Department and quoting tlie 
8(xjeiti(! reference mimher -7>Viti.s7i Indiii : Steel 
(Director-Oueral, India Store Deiairtment, Jfrancli 
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No. 10, Belvedere Road, Lambeth, S.E. 1); Bel- was shipped to Newfoundland, Japan, British West 
gium i Cast iron and steel (A.X./128C); Canadti : Indies, Australia and New Zealand! On the bther 
I’aper, Rubber goods (260); Leather (B.X /1198); side, more than 98 per cent, of Canada’s import 
Denmark : Copper, mercury, and soda products business in chemical products was from seven coun- 
(265); Domimran. Republic : Oil, paints, chemicals tries with the United States leading and the United 
(278); Houth Africa: Cast iron (A.X./1279) ; Oil Kingdom next, followed by Germany, France, the 
(B.X./1187); United Stairs : Leather (B.X./120.‘?). Netherlands, Belgium and Switzerland. The remain- 


DystuHs (Import Regulation) Act, 1920 
The following .statement relating to applications 
for licences under the ■1)\(‘.stuffs (Import Itcigulation) 
Act, 1920, made dining .August has been furnished 
to the Board of 'I’rade by the Dyestuff's Advisory 
• Licensing (.'oinniitti'e : 'I’he total number of appli¬ 
cations received during the inonth was 421, of which 
;t.'5t) were from merehunts or impoi'ters. To these 
should he added 12 ea.ses outstanding on August 1, 
making a total for the month of lii.'l, The.sc were 
dealt with as follows : Granted, 327 (of which 304 
were dealt with within seven days of receipt). 
Rden-ed to British makers of similar products—69 
(of which 54 were dealt with within 7 days of receipt). 
Referred to Ueparation Su])plies available, 25 (all 
dealt with within two days of receipt). Outstanding 
on August 31, 1921. 12. Of the total of 433 apjili- 
eations leceived, 383 or S,S per cent, were dealt with 
within seven days of receipt, 
ffxporls of Chemicals from the United States 

I'l.vports of chemicals and allied jinxlucts from 
the United States during the first six months of 1924 
■were valued at .867,328,598, a decline of 10 per cent, 
compared w ith the e.xjiort during the same period of 
1923, when the value was .874,836,422. The decline 
was due to smaller exports of industrial chemicals, 
coal-tar products, fertili.sers, explosives, gums, resins, 
paints and varnishes. Exports of lino chemicals, 
though forming only a small proportion of the total, 
showed a gain. 

Canadian Chemical Production in 192.1 

The High Commissioner for Canada in London has 
received from the Dominion Bureau of iStatksties at 
Ottawa, a preliminary estimate made by Jfr. S. J. 
Cook, Chief of the Mining, iVletallurgieal and Chemical 
Branch, showing that the production of chemicals and 
allied products in Canadian factories last year reached 
a total calue of more than Sl06,.500,(KKi. 

E.xjxirts of Canadian products in this class were 
valued at 15'7 million dollars, and imports amounted 
to 261 million dollars in the same pririod. Over 
124 million dollars of capital was invested in concern.s 
operating 466 plants and . inployment was furnished 
to about 14,6t)t> employi-es. Salaries and wages paid 
totalled 17'8 million dollars, and the cost of materials 
used was alxait 52'9 million dollars. The value added 
by manufacturing or the difference Ix'tewen the 
selling value of the products made and the cost of 
raw materials used in their manufacture was 63'5 
niilliori dollars. Increases were noted in the amount 
of capital employed, the number of employees, ■pay¬ 
ments of salaries and wages, yost of materials and 
value of products, as well "as in the value of imixirts 
and exports. 

Nearly 82 jicr cent, of the 1923 chemical exixiits 
went to the United States, United Kingdom and 
Mxeico in the order named, and nearly 13 per cent. 


mg 2 per-cent, of Canada's chemical import trade was 
draxvn from more than a score of difiereut countries. 
Trade Inlormation 

The Electric Furnace Compani/, Lid. —^Arrange¬ 
ments have been made by wvhieh Automatic and 
Electric Furnaces, Ltd., and the Electric Furnace Co., 
Ltd., xvill jointly design Wild-Barfield internally- 
heated electric furnaces having an input greater 
than 25 k.w'., which in future will be supplied by the 
latter company. Arrangements have also been made 
with George J. Hagan Co., of Pittsburg, U.S.A., who 
have constructed a large number of eleetrie lesi.stance 
furnaces up to 3(50 k.w. capacity, for the use of their 
drawings and information, so that the best British and 
American practice will be incorporated in the designs. 
Forelxn Company News 

The report of the Cie Bidge de PLlnion Miniere dii 
Hant Katanga for 1923 records a total output of 
copper amounting to 57,88ti m.t. (43,362 tons in 
H)22, and 30,464 t. in 1921), the production in June, 
1924, being estimated at 7000 t., since wdien the 
output has increased. In the area held by the 
company, investigations have shown the existence of 
copper ores estimated at 72,660,0001., containing 
6'20 per cent, of copper. Colialt is also abundant, 
and three electrical furnaces have been installed at 
Panda to produce .a copper-cobalt-iron alloy, which 
is treated in Belgium by the iSoei(‘t('‘ Generale. Metal- 
lurgique de Hoboken. Work at the radio-active 
deposit at Ohinkolobwx! has o'sulted in .shipments of 
large quantities of ore to the Oolen Worlcs in Belgium, 
which can now furnish two-thirds of the w^orld’s 
consumption of radium. The company finds em- 
ployttiejit in Africa for 916 European.s and ll),t).59 
natives. 

The Socidte tlhimkiuc des Usines du RIkAiio is 
Itrodneing 5fK» kg. of acetate silk daily in its Roussillon 
factory, and the plant is to be extended. Two new 
factories aie to be. built, one for the preparation of the 
artificial fibre, and the other for spinning the Rhodia- 
seta artificial silk. The new factories arc planned to 
produce four tons a day, although the production at 
first will be only one ton. 

The Societc (les Matif-res Golorantes et Produitc 
Chimiques do St. Denis (Etablisscments Poirrier et 
Dalsace), has decided to increase its capital from 
24,000,000 to 30,0t)0,000 francs. 


PUBLICATION RECEIVED 

Pea DsitxrATiTis, IIki’ciit or an Inocirt into thk Occvh- 
REXCK OF j)KR.VIATl'rig ATTRIUCTI'O TO THK WkARINO OF 
Fun COULAIIS, 1922-23. By A. C. Parsons, M.H.C.S. 
Ministry of Health, lt(;ports on 1‘uhlic Health and 
Medical Subjects, No. 27. Pp. 31. Loudon; H.M. 
Stationery Office, 1924. Price 9d. net. 
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EDITORIAL 


T here aro many indications that, in the 
IK)li1ieal world, criticism from those who 
have no responsiliility is far simph’r than 
progress on the ])ai’t of those who have the detailed 
knowledge of the ohstacles to progress, and the 
resjionsihility of earrving jiroposals to a successful 
issue. Those who stand on the top of a cliff and 
watch the ships .struggling in tlie storm see how easy 
it is to make for smoother water, 'those whose 
business it is to write hooks or plays ean with ease 
solve tlie problems of |ieace and war, restore our 
trade to its former prosperity, and persua(lc the 
trade unionist to do tiie maximum of work in the 
.siiortcsi (lossihle time, and secure, in s]>ite of foreign 
competition, such a remuneration as will enable 
him to cultivate the mu.ses in liis ahundanl spare 
time. Mr. Bernard Shaw ean solve our marriago 
and property prohtem.s, and discover ijistant remedies 
for all the ills which confront* modern civilisation. 
Mr Tom Shaw, our Minister of Labour, finds^ some 
of these problems not cpiite so easy. Prof. Sodd\ , 
by his new sy.stem of etajnoinies, can make us all 
happier and 'richer; Mr. Sidney Webb, presiding 
over the Board of 'IVad<-, is thankful for an improve¬ 
ment so .slow as almost to require a microscope. 
The Communists sih* how easy it is to promote an eni 
of universal ])eaoe; meanwhile, the generals in 
Morocco, in China, in Georgia, and in some eountries 
nearer to our oum country-, shariwn their swords aiid 
prepare roserve.s of high explosives. It is not only 
m the political world that this is true ; it is true, also, 
ill the chemical world and in almost every other 
asiwct of human organisation. If a few individuals 
of rather more than average inteUigenee and industry 
are striving to do their best with an awkward situa- 
tioii, it must be remembered that they are prohably 
acquainted not only with the difficulties obvious to 
the critic, but with many other difficulties unknown 
to him, some of which perhaps—for reasons of 


expislicney—they do not even desire to mention 
puhliely. ’'I'lie succes.sful aeeomplishment of a task 
is not, therefore, to be taken as a mere matter of 
course ; it look.s easy, |XThap.s, but overytliing looks 
ca.sv until you attempt it. We have just read in 
the' Traasaetions of the Institutioii of Chemical 
Eiigir’cers the brief account of the formation of that 
tiodv, and we have somewhat hastily perused the 
scieiitilic pajiers which form the hulk of that volume. 
We are struck by the fact that so coasiderahlc an 
achievement has been accomplished in so l>rii-f a 
perioil of time. We are well aware of the existence 
of critics of the lastitution ; that jirovcs nothing. 
The papers on " Industrial Oxygen,” by Mr. 
Finlayson; on ” Ab.sorptioii Towers," by Alcssrs. 
Donald and Tyson; on “ Flow in Filter Pre.sse.s,” 
by Messrs. Donald and Hunnemaii; and on " Corro¬ 
sion,” by Mr. Donald, together with Air. Alliott's 
excellent, bibliography, prove that the Institution 
is making iiiqMirtant additions to our knowknige, 
)iriiitiiig them (dearly in good tyqie and a convenient 
form, and justifying its existence and prosjairity. 
Let us think for a moment of the difficulties which 
arc certain to have existed though our knowledge 
of them is so meagre, and offer our sineere eongi'atula- 
tioris to the Institution on its tioiirishing state and 
the excellent standard it has .set. 

♦ ♦ * 

Th(! oyster—we arc speaking of the race not of the 
individual—has a long and a glorious history. He 
has been honoured by many of the Greek and Latin 
poets ; Juvenal mentions the connoisseur who could 
tell ininiediately whether the morsel, it could hardly 
be described as a inoutlifiil, eanie from tlie Liieriiie 
rocks or from M'hitstablo. Writers of [xietry, verse 
and prose, in all ages and in most languages, have 
paid well-deserved eompliments to this delicacy. 
To us the British oysters are the best, but we recollect 
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sjilXTb .sjx?eiinens culled from American, French, 
Djitch and Fortiigjiese waters and the native men 
and women id those countries may even prefer Itieir 
ovni natives to their settlers. These eliildn'ii of the 
loeks and fjrey sea to use a phrasr- of Aleanis, have a 
due place in tlie economy of Naliire. There are, we 
know, some misguided hut useful ])eopli' wlio value, 
not the ostrean virtue ; to sit ne\l to one of these 
at a public banqni't, which includes the inspiring 
delicacy, is a privilege that may be due to cjinning 
or to hapjjy ehanee. On such an oeeasion, secure 
of fate the epicure may say, *' F.ite'cannot harm jiie, 
I shall dine to-da\. " From his grateful .sojd he pours 
' forth a sineei'e thanksgiving, commeneing with the 
melodious phrase, “ [{ountiful .lehovah! ” {'areleiss 
stjidenis, learned profe.ssor.s, wily doctors and eon- 
raleseent patiiaits have blesseil the oyster. Our 
(tovernmenf ehemi.sts —glory lie lo them -have 
given a rational explanation of its tonic qualities. 
T'ho oyster collects, as.siduously and laboriously, 
arsenic from the sea-W'ater and the solid particles 
which carpet the bottom of the ocean, the mattress, 
as it were, of the oyster-bed. 'I'he oyster may eont ain 
from one to three parts ])er million of arsenic : three 
dozen oystius mav contain as much as a medicinal 
dose ; the oyster frerpiently contains so much arsenic 
as to exceed that narrow limit uuthori.sed and hall¬ 
marked as safe. The present Minister of Healtli may 
earn undying fame by adiqitiiig as a new .stanelard 
the limit arlopted by that sag.teious e(iienre, the 
oyster. 'I'his .short note contains all that i.s worth 
remembering in a Report on Oysters ju.st published 
by the Ministry of Agriculture and Fisheries ; tho,so 
who love evidence and .statistics should buy the 
Report ; those who love oysters should store in their 
cellar a barrel of (.'olehester ones and another barrel 
of Whitst.ihle, and in their minds the contents of this 
editorial summary. 

* * :}c 

Prof. ,1. ('. Thummond treats of the cod and the oil 
extracted from the cod-liver in a manner more 
iastnietive and mori' dignilii d. I’robli nis of health 
and nutrition are not the oeeasion for indecent mirth 
or airy jHrsifiage, Prtif. Drummond and his co- 
workers have made a study of vitamins in a thoroughly 
seientilie spirit. They have shown us the very 
constituent of cod-liver oil wdiieh includes the two 
vitamins which have brought cod-liver oil into such 
univeisal use: soon we may leani niore of the 
(.•oust it 111 ion of that alcohol which now seems so 
essential. It is singular that Ihe vitamins aie so 
indestructible by the ordinary jiroee.s.se.s of dige.stion, 
and We wonder whetner eormorants and other fish- 
I'ating birds are able to store up for their own gratifi¬ 
cation vitamins A and 1) deriv'cd from diatoms in 
the indirect manner described in Prof. JJrummond's 
article. We do not recollect any account of tlu fate 
of the vitamins in the human bodv. AVhat hapj^M-ns 
tei them there 1 Are tlu*y stored np in our livm’s, cir 
do they undergo some sort ol oxidation of tiie same 
sort ns the oxidatiuB. of stareii in our bodies f .\re 
the vitamins StlbetanceK or are they merely phases 
ill the lifcuM^l^ of a substance, as we are told 
enzymes 


COD UVER OIL* 

By PROF. J. C. DRUMMOND 

f Histoutcai, 

The general use of cod liver oil in the treatment 
of conditions of malnutrition and Ihe associated 
diseases is of comparatively recent date. Thei'e is 
evidence that both the livers theniselve.s and tho 
oil derived from them were used fis household 
remedies for centuries along many coast lines, 
jjarticularly those of Scandinavia and Japan. From 
Norway it appears lo have been introduced into 
Germany, probably by the Hanseatic merchants 
trading with Bergen, and under the name Bergen- 
thran was u.sed to a limitetl extent in the seven¬ 
teenth and eighteenth centuries. 

Tt is uncertain, howT.v'er, whether its u.sc spreatl 
from Germany to England, or whether in our 
country it arose directly from the reputation that 
liver oils had established on tho coast of North 
Scotland as a cure for rickets (Barton, “ De Rachi- 
tide,” Dlss., Edinbui’gh), or from tho fact that 
considerable quantities of “ train oil ” were imported 
every year along the well-known trade route between 
Newfoundland and the villages and towns of the 
Dorsetshire coast. Thomas Hardy in “ A Ghanged 
Man ” refers to the importation of “ trayne oyle ” 
into Wessex from Newfoundland as far baek as 
1540. This oil would appear to have been some¬ 
times eod liver oil, but more frequently whale oil. 
However, about 17(10, we find a pliysician, \)r. Kay, 
prc.seribing cod liver oil at tho Maiiehester Infirmary 
on a scale suflicient to eonsume ,5(*—(10 gallons a year 
(Percival, Medical Essays, Warrington, 17.St). Treatise 
on Oleum Jecoris Aselli or God Liver Oil as a 
Therapeutic Agent in certain forms of Gout, Bheu- 
matism atid Serofula; John Hughes Bennett, 
London, 1841). AV'riting of the n.se of the oil at 
Manchester Infirmai'y, Bardsley {Mai. London, 
1807) remarks. "'J'his niedieine has prescrvcfl 
it.s reputation unimpaired for the period of JO years.” 

Apparently during this period the Infirmary was 
visited bv' a German physician, Dr. Selienek of 
Siegen, who returned to Germany deeply impressed 
with what he had seen of the therapeutic use of 
eod liver oil. iSchenek, in a memoir in Hufelaml’n 
Journal, publisheil in 1822, .strongly emphasised 
the value of (lie oil, anti largely on his urging it was 
established as a remedy in the pharmaeopceia of 
Prussia, Hanov'or, .Saxony, .Sleswig and Holstein. 

This seems to hav'e led to a somewhat widespread 
tise of the oil in Germany and to a vigoi’ous expansion 
of the trade in Norwegian oil from Bergen. Prof. 
Naegele of Diisseldorf informed Dr. Bennett in 
184(.> that the peasants seldom applied to him until 
after they had tried the effect of taking eod liver 
oil at home. Aliout 1830 the use of the oil spread 
to France and soon boeamo general over Western 
Europe. 

The almost .specific action of cod liver oil in the 
treatment of rickets and diseases of malnutrition 

• Lt'cturo delivi'ml tKifore Section I (I’hwiology), British 
Association for AUvuiicemont of Science, Toronto mcotinif, 
August, 1024. 
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was appreciated quite early, aud theories to account 
for its beneficial effect were soon forthcoming. 

Old Theoiues conckhnim} Therapruxic 
V ALUE 

Wilhnot (“ Ulyeerin and (Jod Liver Oil. Their 
History, Introduction, Therapeutic V'alue and tilainia 
upon ITofessional and Public Attention,” London, 
18()(l) gives an amusing account of some of these 
earlier ideas on this subject. Some of them w(!re 
most fantastic, as was one advanced by a Fellow 
of the Royal Hoeiety, named Since, in which electric 
phenomena were held to play a part, whereas of the 
more rational ones was that put forward by the 
great chemist Liebig, who remarked; ” In the 
animal body we recognise as the ultimate cause of 
jail force only one cause, the chemical action which 
hhe elements of the food and the oxygen of the air 
jpciutually exercise on each other. Cod liver oil 
lurnishes carbonaceous fuel for respiration, and this 
protects the tissues from the action of atmospheiic 
oxygen.” 

It is not surprising to find that others sought for 
the explanation of the peculiar action of cod liver 
oil in the chemical differences which can be detected 
between this and other oils. Of these, the fact that 
cod liver oil usually eontaineel traces of iodine was 
soon seized upon and advanced as an explanation of 
its therapeutic activity about 1S30 by a Dr. Kopp 
(cf. Hoppe do I’Orrne, IhifdaiuVs Journal, S2, 11.')). 
I'iiat iodine was present was actually keenly con- 
Uested for sonic time until finally confirmed by the 
experiments of Gmelin (Ann. dcr Fhnrm., 31, .32;!), 
but the opponents of the iodine, theory, as we may 
call it, then argued that .so small a trace of iodine 
as is usually found, I'.e., 1 part in 40,(Hit), could 
scarcely be responsible for the beneficial effects 
observed (c/. Falker, llc.Uhlhfi. Mfd. Ann., 1840, (i). 
To tlfi) supporters of the ttieory replied that not 
only did the iodine content run parallel with the. 
diotency of the oil, but that the iodine was luobably 
present in some peculiar state of combination that 
made it physiologically more potent than when 
given in other forms (Bennett, ,1. H., “Treatise on 
the Oleum ilecoris Aselli,” London, 1841). Later, 
with the advance of ehemical science came the 
knowledge that the fatty acids of cod liver oil arc 
more highly uirsaturated than those occurring in 
most other oils, and from the fact that highly 
unsuturated acids are readily oxidised in the* labora¬ 
tory grew the belief that the rnal-nourished organism 
might assimilate and oxidise such acids when it was 
too weak to make use of those ordinarily occurring 
jin other oils and fats (Williams, 1912, 2, 

'700; Pharm. J., 1913, 89, 80fi). 


VixA.Mix Theory 

Such wius the. position when, following Hopkiu's 
discovery of the vitamins in 1912 it ivas suggested 
by Funk (Dio Vitamim’, Wicsbadc.n, 1914) that the 
curative value of cod liver oil is due to the presence 
of these substances. At the same time it was shown 
by Osbomo and Mendel (</. Biol. Chrtn., 1914, 17, 
401), that cod liver oil actually contains a growth- 
promoting substance absent from many other oils 
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the vegetable oils in particular. Even this fact could 
be reconciled with either of the current theories, but 
quite a new' aspect of the problem was oyicued up 
when McCollum and Davis in l!tl4 (./. liiol. ('Item., 
19, 245) reporti'd that the growth promoting principle 
withstands .saiHinification of the oil in which it is 
pre.sent. Curiou-sly, this important discoM iy attrac¬ 
ted little attent ion at the time, and wii.s not confirmed 
until six years later by Steenbock ami Boutwcll 
(J. Biol. Chem., 1920 42, 121), and by Drummond 
and Coward (Laiieel, 1921, ii, 098), w'ho found that 
tlio active substance passed into the unsapunifiiiblo 
fraction. Soon afterwards Zucker, Papjamheimer 
and Barnett show’cd that the antirachitic factor also 
passes into this fraction (Proc. Bor. B.r/ier. Biol, and 
Mfd., 1922, 19, 107). This fraction prepared from 
cod liver oil apxiears to possess the whole of the 
physiological activity of the original oil, and, as it 
forms usually about 1 per cent., the latter repro- 
.sents a concentration of the active principle a hundred 
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fold. Now, this fraction, if prepared from oils of 
good quality, contains no trace of iudiiie, whereas 
from its method of pre])aration it laii contain no 
fatty acids. Hence this discovery disjxxses once and 
for all of the two tlu'ories referred to earlier regarding 
the. nature of the suhstaiiees responsible for the thcra- 
]^a>utie action of cod liver oil. 

Chfmiral Nature of Vitamin-^ in Cod Liner Oil .— 
Wliat then do we know regarding the nature of the 
active principle, or principles, for it is likely that 
tliere are more than one '! In the first place, since 
they arc apparently organic in nature and do not 
belong to any of the main classes of orgiinic foodstuffs, 
proteins, carbohydrates and fata, we term them 
vitamins. Recent work by McCollum and his col¬ 
leagues make it apjrear probable that at least two 
distinct substances of this class are present in cod liver 
oil. One of these, termed vitamin A, is essential for 
the normal growth and health of the higher animals, 
whilst another, the antirachitic vitamin, which can 
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be labelled vitamin D, plays an indispensable r61c 
in the normal process of bone formation, llepiivation 
of both faetons causes an animal to show stunted 
growth with lowered resistance to di.sease and may 
induce the condition known as rickets. Chemically, 
both factors are as yet unidentified, but work is 
proceeding vigorously in the direction of establishing 
their nature, as the appended scheme of separation 
will show (see p. 029). 

' The vitaiidns ai'efouml ill Fracl ion Iff. This fraction 
consists mainly of an mrsaturated alcohol of molecular 
weight about .‘(oO. It is too early to say whether the 
alcohol is one or otlier of the vitamins, or whether 
the latter arc merely associated with this fraction. The 
active substance will survive acetylation, benzoyl- 
ation and hydrogenation of the alcohol pre.scnt in 
Fraction lit, but they are liable to inactivation by 
oxidation. 'I'hey contain only carbon, hydrogen and 
oxygen. Theie arc reasonable hopes that the nature 
of the vitamins in cod liver oil will soon be ascertained 
from the continual ion of the chemical studies now in 
progress. 

'I'he men> discovery that there are ceitain vitamins 
in Cod liver oil would not, however, explain the 
almo.st spccilic action of cod liver oil in benetiting 
nutrition, tor numerous other oils and fata, butter 
fat, beef fat, etc., have also been shown to contain the 
same active suh.stances. The reason for the out¬ 
standing position of cod liver oil was, however, made 
clear when Zilva and Muira (Ltmctl, 1921, 15, 422) 
demonstrated that it contains the vitamins in far 
higher concentration than any other types of oil or 
fat ; in some case.s examined they found the growth 
promoting jxjwcr of cod liver oil to be about 2.50 times 
that of butter. 

It is interesting in this connexion to read in one <jf 
the r)ld treatises on the treatment of rickets published 
early in the last century, the statement that butler 
will affect the same improvement as cod liver oil, 
but to do so very much larger quantities must be 
employed. 

Orioi.v or ViT.VMixs i.v Cod Liver Oil 

It may be asked why cod liver oil should be so rich 
a sources of these vdtamins, and why different samples 
of the oil should show differing potency. Obviously, 
these questions can only be answered l)y studying the 
life history of the cod, and by ascertaining why the 
vitamins are stored in the liver. To do this, and to 
study the secondary problem of the influence on the 
vitamins of the methods employed to extract the oil 
and retine it. Dr. Zilva and 1 made an examination 
on the spot of the cod liver oil industries in Norway 
and Ne\\doundland, the two chief centres in the world 
from which supplies of medicinal oil are derived. As a 
foundation for our enquiry we know that other 
species derived the vitamin from their food; thus, 
the vitamins in the fat of cow’s milk had been shown 
to be derived largely from the green foods eaten by 
the cow. Now the coil and other fishes of his tribe, the 
gadoids, areSfcarnivorous, but if you trace back the 
ultimate origin of their food it is found to be minute 
marine planis termed diatoms. By obtaining one 
species of those organisms in tine culture and by 
growing them in artificial sea water in the laboratory, 


we were able to show that from simple inorganic 
substances and the energy derived from sunlight 
they can elaborate amongst other substances the 
growth-promoting vitamins (Biochem. J 1922, 16, 
482). Here, then, would appear to be the origin of 
the vitamins which one seeks when purchasing a bottle |1 
of cod liver oil over the counter of the chemists’ shop I 
or di'ug store. There are, however, many steps , 
between the synthesis of the vitamin by the micro- i\ 
scopic green plant in the sea and its storage in the ' 
liver of the cod. We have been able to trace the 
intermediate steps by studying the food of the cod. 
Cod usually feed on small fish, particularly the capelan 
(Mallotus villomis), crustaceans and squid. The 
caplin and many other small fish are known as 
plankton-feeders, that is, they live on the swarms of 
minute animals of many types which constitute 
animal 2 fiankfon. Other s^x-cies eaten by the cod, 
whilst not themselves itiankton-feeders, are found to ( 
live on species which are. Thus indirectly the cod is 
also nourished on animal ftianlitoii, which we have 
found to be very rich in vitamins. In turn, the 
minute crustaceans, larvce, worms and decapods, etc., 
which constitute jilankton, feed largely on diatoms, 
and thus we link uj) our chain of vitamin transference 
from the diatom to the liver of the cod (Drummond 
and Zilva, Biochem. Jr., 1922, 16, 518). 

Cause of Vaki.\th)ns in Vitamin Value of ' 
Cod Livek Oil 

When .samples of cod liver oil are tested for 
vitamin activity it i.s soon ajiparcnt that con¬ 
siderable variations occur, although the poorest 
specimens we have ^■.\i^ninctl arc generally at least 
ten times snijcrior in this rcsjiect to the best dairy 
butter. It tir.st occuned to us that the variations I 
might reflect changc.s caused by the manufacturing j 
processes, particularly in view of the somewhat 
general belief that the modern almost colourless 
medicinal oils are inferior in therapeutic value to j 
the dark brown oils which were sold years ago. I 

Manuj actuke of Cod Liver Oh, | 

The crude golden yeUow or dark brown oils, ■ 
which are now .seldom used except for leather 
dre.ssing, built up the reputation of cod liver oil. 
They were jirepared by processes centuries old 
and consisting either of allowing the livers to 
rot in vats exposed to the air until the oil floated 
to the surface and could bo se)>arated, or of cooking 
the livers in pans over the open tiro until the oil 
could be skimmed off. Both jirocesses yielded 
unjialatable products well remembered by many 
jieople still alive as associated with sad hours of 
childhood. j 

A great advance was made when about 18.50 an ' 
Englishman introduced the steaming method into 
Newfoundland, and Peter Mbller a similar method 
into Norway. From this time the preparation of 
cod liver oil has been made the subject of con¬ 
siderable care. The absolutely fresh sound livers 
are now cooked by direct or indirect steam heating 
and the oil separating from the tissues is skimmed 
off. Second fractions are often prepared by reheating 
or pressing the residue from the fresh sepajation. 
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The colour of the oils thus prepared vary from 
almost colourless to pale golden yellow. 

The separated oils are usually clarified and refined 
by cooling to 10° C. and filtering off the “ stearin ” 
which separatf's out. This yields the clear, bright, 
pale oils used generally for medicinal use at the 
present time. l)r. Zilva and I have ascertained 
that in the preparation of these oils of high quality 
there is no appreciable loss of vitamin, and that 
there is no foundation for the belief that the crude 
brown oils used so mercilessly by our grandparents 
were superior to those that the rising generation 
has t<.) endure. On the other hand there is sonu^ 
cvidei\ee that the gniatcr opportunity for oxidative 
ehangos which was presented during the older 
proces.ses may have led to some loss of physiological 
activity (./. Soc. ('hem. hid., 1922, 41, 28() t). 
Furthermore, we have recently found that the 
careful preparation of emulsions of cod liver oil 
usually has very little destructive action on the 
vitamins (J. Soc. Chem. hid., 1924, 43, 230 r). 

If, then, the variations in vitamin activity are 
not due to conditions of manufacture, we mu.st 
assume that they occur in the livers of the fish. 
Direct trial confirms this assumption. It was 
necessary, thei'ofore, to investigate how the varia¬ 
tions arise. 

Life Historv of the Cod 

To do this it was nece.ssary to study the life 
i history of the cod which has bi;en worked out with 
' such care by lljort for the Norwegian waters. 
There are two distinct fishing seasons in Norway 
during which cod liver oil is extensively prepared. 
The. first, lasting apjiroximately from Febiuary to 
May, is centred round the Lofoten islands and 
coincides with the time that the mature cod are 
S])awning on the shallow sandy banks round those 
islamts Tlu* fish caught arc practically all cod 
(Gadus c(tllnriun) and during the spawning [)eriod 
they take little food. As lljort showed, the ripening 
of the eggs is marked by the passage of considerable 
amounts of re.s<'rve foodstuffs, jiarticidarly fat, from 
the liver to the (U'velo])ing ova. The eggs of tlu; 
1 cod are very rich in vitamins (lljort, Proc. Hoy. Soc., 
1922, 93. 440), and it might be expected that this 
woidd materially reduei^ the concentration of these 
substances in the liver. Actually w<' do find the 
oils prepared dining this season tend to be lower 
in vitamin value than those prepared at other 
seasons, but we are not yet satisfied that we have 
the full explanation of the variations. 

After spawning, the surviving fish, which are 
tiow “ sjient, ” migrate northwards to feed after 
their period of fasting. They are attracted to the 
north by large shoals of the caplin, a small fish about 
the size of a sardine, which migrate from the polar 
seas to the north coast of Norway about May to 
spawn. Following in their wake and devouring them 
in enormous numbers come huge numbers of cod, 
ling, haddock, pollack and other gadoids, and which 
are reinforced by the “ spent ftsh arriving froin 
Lofoten. The migration of pursuers and pursued 
proceeds eastwards along the Finmarken coast until 
by July or August they reach Murmansk, later 


turning northwards into -[lolar waters. During the 
time they are off the coast, active fishing is in 
progress and much oil is prepared. It is, however, 
seldom made solely from cod but from the livers of 
the mixed gadoid fishes caught. This is no dis¬ 
advantage, however, since we have convinced 
ourselves that the oils yielded by the livers of the 
other fish--haddock, ling, pollock, coal-fish- are at 
least equal to cod liver oil in potency. The average 
vitamin value of the oil yielded during this ^KTiod, 
often termed Finmarken oU, when the fish are 
actively feeding is higher than that of Ijofoten oil, 
and we arc inclined to attribute this to the food. 
In a recent re-examination of this question (Zilva, 
Drummond and Graham, Biochem. J., 1924, 18, 178) 
we have again been led to conclude that the chief 
cause of the variation in the vitamin content of 
cod liver oil lies in changes in the nature of the 
food supplies. 

In Newfoundland the oil is seldom pre]tared in 
any quantity from fish caught during the spawning, 
with twhaps a second and less important s])awning 
fieriod in September, which takes ])lace on the Itanks 
in June, according to the observations of our col¬ 
league Mr. Graham, B.A. 'riie fish are usually 
actively feeding either on caplin or s([uid when caught 
and th<! livers used for oil manufactiue. W<' were 
not surprised therefore to find that the Newfoundland 
oils show a high average nutritive value {J., 1923, 
185t). 

RoI.E of ITT.tMFN A IX Ani.mal Ni'TIUTION 

Tne vitamins we have been refening to appear 
to be ueces.sary for the normal growth and nutrition 
of animals higher in the <-\olutionaiy scale than 
the amphibia. Certainly in the case of fish the 
considerable stores laid up in the eggs are utilised 
during the develojmient of the larval fish (Coward 
and Drummond, 1920, 16, 631), and the subsequent 
grow'th during tlie jiost-larval condition is dependent 
on adcfiuatc supplies of food containing these sub¬ 
stances being available. The mammals ])ass supidies 
of the essential vitamins on to their young by way 
of milk, and unless the food su^iply of the lactating 
female contains adequate sources of tlmse substances 
there is danger that the young will suffer from the 
qualitative deficiency of her milk. 

Thus it has bei-n shown that on certain rations 
deficient in the vitamins A and D, the milk yielded 
by cows whilst being both adequate in amount and 
satisfacdorv when analysed by the usual chemical 
methods, may, nevertheless, wdien tested biologically, 
be found seriously defieient in the growth-promoting 
and anfirachitic powers (Drummond, Coward and 
Watson Biochem. ./., 1921, 15, 540; Kennedy and 
Dutcher, ,/. Biol, ('hem., 1922, 50, 339). This fault 
may bo quickly corrected either by supplementing 
the deficient ration with fresh green fodder, or by 
administering a relatively small ration (2—4 oz.) of 
cod liver oil daily to the cow (Drummond, Coward, 
Golding, Mackintosh and Zilva, J. Agric. Sci., 1923, 
13, 144 ; ibid., 1924, in press). 

Of the practical employment of eod liver oil as 
a preventive and curative agent in combating mal¬ 
nutrition and its associated diseases, I do not feel 
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qualified to sponk, a.s I am not a medieal man. The 
(‘xperiraeiital work of Mellanby and of ArcOoilum 
and the o.xtfn.siv(> praetical atudics on rioktits and 
ostooinalocia in \deinm carried out Ity Jfiss Chiek 
and her colleagueH scarcely leave a doubt that in 
coil liver oil we have a reinedy that should enable 
us to wipe out the.se disorders. 

As yet we are unable to .say how the minute amount 
of certain organic subst.uiees present in this oil ]ilay 
a part in bringing about normal bone formation. 
Afany other factors are undoubtedly involved in this 
eomple.x process amongst which the calcium-phos¬ 
phorus balance is of obvious importance, but others, 
such as ultr.i violet radiation, play a role which is 
as yel quite obscure. At one time it was thought 
that exposure to sunlight or other source of idtra- 
violct light would cure rieket.s without the co-opera¬ 
tion of the vitamin, but the work of ]\ris.s Hume 
indicates that this is not .so, but that the animal 
can reorg.anise its calcification ■witli the aid of I'cry 
much smaller amounts of the vitamin when radia¬ 
tion of the skill is carried out at the same time. 
Afuch research is needed to clear up this tangled 
jiroblem, but whatever fascinating story may ulti¬ 
mately be revealed when the diflieulties have been 
overcome by the workers in laboratory or hospital 
W’ard, the fact rmnains that already our knowleilgc 
of the almost specific action of cod liver oil in the 
prevention and curing of rickets and other diseases 
which follow in the train of defective nutrition, i.s 
sufficient to enable us to reduce enormouslj’ the 
number of lives which are de.stroved or damaged 
by their incidence. 


NEW HELIUM PLANT IN WASHINGTON 

The U.8. Bureau of Alines semi-eommercial helium 
plant will continue to operate during the time that 
the Navy’s large pl^it is under construction. This 
plant, which i.s to hgjlie a capacity of l,.5(M),d00 cb, ft. 
of gtu3 per day, was designeil by the Bureau of Alines, 
along the lines of the .semi-commercial plant. Tt is 
estimated that this plant will make possible the 
production of helium at $30 a 1000 cb. ft. Helium 
production now is proceeding at a rate in excess of 
5no,t)00 cb. ft. })er month, the month’s output some¬ 
times being as high as 1,000,000 cb. ft. This ga,s is 
stored in cylinders, each having a capacity at 
1800 lb. per sq. in. pre.ssurc of 200 cb. ft. The 
priiblcm of this type of .storage is einpha.sised when 
it is considered that 2,1.50,000 eh. ft. is required 
to fill the iSheiiandoah . In view of objections raised 
to the legislation necessary to the conservation of 
helium, it is of interest to note that Canada recently 
adopted a much more staingeut leasing ^t than 
has ever been proposed in the United Ntates^pending 
a thorough field surx'ey for helium. 'The Canadian 
Government is taking vigorous steps to j)u.sh its 
exploration programme — (Chan, and Met. Etta., 
Aug. 4', 1024.) , 


PROGRESS AND PROSPECTS IN 
CHEMOTHERAPY * 

By H. H. DALE, C.B.E., M.D., F.R.S. 

ISTRODUCTOEV 

In the mind of every jrhysiologi.st visiting Toronto 
to-day one n-ceiit advanen in our science «ill certainly 
be uppermo.st. We rejoice with .our colleagues 
here in a great aehk'vement which has o[)ened new 
vista-s of knowledge to exiiloration, has brought 
relief to unmeasured misery, and has liimcd the 
eyes of the ivorld, too often careless of such things, 
in proper gratitude and w'ell-founded hopo to tliis 
University and its Medical School. ln.sulin, and 
its still marvellous and mysterious action, have 
hold a jirominent place in the interi'st of many of 
us, myself included, during the past year or two. i 
In one of our meetings, however, we shall have the ] 
opportunity of considering the ohservations and j 
opinions of many who are now working on its pro- ‘ 
perties and their significance, and among them will 
be some who weie associated with its discovery. 

1 have tliought it appropriate, tlierefons, to ask 
your attention to-day to some recent dovelojiments 
in a widely differiTit field of investigation. The 
subject which I have chosen presents jioints of 
general jihysiological and biochemical interest, apart 
from its immediately practical importance for the 
tTeatmcnt of disease. It has, further, in one way, 
a special appropriateness to this year's meeting of , 
the British As.soeiation. J'’or our knowledge of an 
important group of diseases, caused by the parasitic 
trypanosomes, which have jiruvided the experi¬ 
mental material for a very larg<‘ proportion of chemo- 
therajKjutic investigations, we are in the large.st 
measure indebted to the pioneer work of the dis¬ 
tinguished President of the Association, 8ir David 
Bruce. 

I 'Thb Thkohetical Origin of Ohemotjier.v i>y 

Pheraothi'rapy may bo defined as the specific 
treatment of infections by artificial remedies. The 
object of those who study it is to lind nevi' remedies 
which will cure or arrest diseases due to infections, 
not by alleviating the symptoms or invigorating the 
jiatient, but by dhei.Ily and specifically su])pres.sing 
the infection. Chemotherapy, in this wide sense, 
is not entirely of recent growth. When tlio natives 
of Peru discovered the value in fevers of the cinchona 
bark, which the Jesuits brought to Europe in the 
seventeenth century, they had found a specific 
remedy for malaria, which is still the best available 
Similarly the natives of Brazil had found in ipecac¬ 
uanha, wliieh reached Europe shortly after cinchona, 
a remedy for amti'bie dysentery bethw than any 
other which our modern systematie and .soientilic 
efforts have produced. Modem chemistry, indeed, 
has separated tlie alkaloiils from these drugs, and 
has made it piissiblo to identify among them the 
actively tlierapeutic constituents; Protozoology 
has revealed the nature of the infections. We know 
now that cinchona owes ite curative action chiefly to 

* I’resideutial Addifss to Section I (Pliysiology) of tlie 
British Association, Toronto. 
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quinine and quinidino, and that they act as S}X!eific 
exterminators of tiie malaria jmrasites, and not 
sinqily as renieilies for fevers in general; and we 
know that inecacuanha owes its action to emetine 
and cejihailine, and that these act as exterminators 
of the entanneha causing tropical dysentery, and not 
simply as symptomatic remedies for dysenteries of 
any kind. But chemistry has produced no betU'r 
remedy for malaria than quinine, or for amcebie 
dysentery than emetine ; and the method by which 
cither of these alkaloids cuts shoit the infection by 
a particular parasite, the nature of its specilic action, 
remains a fascinating problem. 

The modern development of eliemothera])y, as a 
new department in therapeutic scienc^e, elaiming 
the co-operatkm of parasitologists, microbiologists, 
and synthetic chemists, did not take origin, hoaever, 
simply from the study of the.se traditional remedies. 
It may be regarded rather as an outcome of the study 
of the natural antibodies. The investigation of 
these natural antagonists to infection prodmed a 
new therapeutic ideal. Not only had they shown 
themselves to have an intensely specific affinity for 
the infecting organism of the toxin which caused their 
])roduction ; they were also perfectly harmless to 
the patient, behaving, in relation to his organism, 
as normal constituents of his body fluids and tissues. 
Khrlich aptly compared th(un to magic bullets, con- 
si rained by a charm to fly straight to their sjieeitic 
objective, and to turn aside from anything else in 
their path. 

Of the artificial remedies, on the other hand, which 
man had emjtirically discovered, even of drugs 
like those just mentioned as being speeitie for eerlain 
infections, the best that could be hoiied was that 
they would eliminate the parasite before they 
poisoned the patient. And thu.s, w hen the limitations 
of natural immunity were be<'oming clearer ; when 
it wa.s realised that to certain forms of infection, 
several of whu'h had prov<‘d to be infections by 
protozoa, fhe body was unabhi to produce antibodies 
of sufficient ])otencv to eliminate the infection and 
leave the patient immune; the question arose w hether, 
with the new and growing powins afforded b>- 
■synthetic chemistry, man could not so far rival 
Nature’s achievements as to produce, in tin* labora¬ 
tory, substances s])eeitically adapted to unite with 
and kill the irrotoplasm of thc.so parasites, ns the 
natural antibrrdies iinib'd with that of others, a ml 
to leave the tissues of the patient .similarly unaffected. 
The ideal of this new and systematic ( hemotheraiy, 
as the imaginative genius of Paul Ehrlich conceived 
it, wa.s to bo the production by synthesis of .sub¬ 
stances with a powr-rful specific affinity for, aiul a 
consequent toxic action on, the ]rrotoplasm of tlur 
parasites, and none for that of the host —of sub¬ 
stances, to use Ehrlich’s terminology, which should be 
maximally parasitotropic and minimally organotropic. 

I want to invite your attention to-day to the 
results which, during the last twenty years, have 
been produced under the stimulus of this bold con¬ 
ception ; not, indeed, to attempt a survmy or summary 
of all that has been done, but, in the Mght of a few 
of the suggestive facta which have emerged, to con- 
aider how far this hj'pothesw has justified itself, 


and whether it ran he accepted as a safe guide to 
future progress, as it has undoubtedly provided the 
initiative and woiking basis for mueli of what has 
been accomplished lutherto. Jlefoi-e we deal with 
some of the actual re.sults obtained, it may bo well 
to consider a little more clo.sely wluil Ehrlich’s 
working hjqrothesis involved. The prohlem W'as 
to discover, by chemical .synthesis, a eonqround 
which, in virtue of its chemical stiuetme, should 
have a maximal aliinity for the pioto])liisni of a 
mieiuscopic parasite, such as a trypanosome, and a 
minimal aifinily for that of the hosf s bodv- cells. 
Those attinifics were pictured b.y Ehrlich, in tire 
terms of his side-chain theory, as determined by 
certain side-chains of the conrplex protein molecule, 
or chenioreceptors, w'hieh endowed the protoplasm 
with specific combining jrropert ies. When it is 
remembered that knowdedge of tlie chemistry of 
the protoplasm of a trypanosome is almost idl, and 
that what little we do know' suggests that it is very 
similar to ihat of our own cells, d will he admitted 
that the enterprise was one calling foi' seicmtific 
courage and imaginaliou in the highest degree. 
Complete failure would not have been surprising ; 
the matter for sur 2 >tise, and for admiration, is tliat 
so large a mensnrt; of practical success should, at 
tile CTicl of two decades, already claim record. 

II Trypanosomes ani> Spiuoc m.kts 
i. The tu'lion of di/es and aiudoi/oun eoinpoundn 

The investigations leading, in tlie last few years, 
to a clear promise, at last, of tlie suec-essful trc'aiment 
of the diseases in man and animals clue to infections 
with trvpanosoiuc's, had at least two dilTerent start- 
ing- 2 S)ints, the action of dyes and the action of 
arsenic. Klirlioli'.s early interest in tiie synthetic 
(lyes, and liis oliservations of the curiously selecctivc' 
distribution which they often cxldldted among the 
cells and tissues of the Icocly, iiulurally suggesled the; 
2 )ossihilHy of finding, in this gi'oiqc. a substance 
which would selccticc'ly fix itself to tlie ^’Rrasite 
and jioison its ^U'otoiiksm, without injuring tliat of 
tlie host. T’lic teclmique dec elcqiecl liy Laveraii 
and Mcstiil, by wliieli a ^larticidar si rain of try¬ 
panosome could iie glassed through a serievs of mice 
or rat.s, and jiroducc an infection of standardised 
tyiie and virulenee, enaiiled tlie ellect of a large 
seh'ction of dyc'S to lie invesligatc'd, with tlie view of 
finding one' whieli would favoiiralily influence the 
infection. A starting-iioint liaving been obtained, 
tlie resources of syiitlietie dye jjroducdion were 
available to ^iroduce an indeiiniiedy long series of 
denivatives ami modifications of tlie active cmnipoiind, 
eaeli to be tested in its turn. In this wav Ehrlich 
and Shiga arrived at a siibstiinee wiiioti gave exjx'ri- 
mental promise of curative valucv a benzidine dye 
to which the name “ T’rvi>an red ” was given. 

N—\_ 

I 

NaSOj y/ SO,Na NaSO^'.^^l-^SOaNa 
Trypan red 
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Two v<'a>’s lat^T, Moaiiil and Nioolle, proceeding 
further along the same path, described an even 
more favourably aiitivc blue toluidine dye, “ Trypan 
blue.” 


NaOjS 


NHj OH 



-N-X 

SO.|Xa 


/■ \ 

\_/ 


OH xVH,. 


\ 

/ 

('ll., 


—X=-N— 

NaO,S 



IVypan blue 

Thi.s Is the oidy one of the dyes which has hitherto 
had a genuine practical success in the treatment of 
a protozoal infection, not indeed by a trypanosome, 
but by an intracor]uiscuhii' parasite of the genus 
Piroplnsma, which infeeds dogs and cattle. This 
succe.ssfid application of trypan blue to an animal 
di.sca.se has a .special intencst for us to-day, in that 
it resultwl from the joint labours of last year's 
President of this Section, Professor Nuttall, with a 
Canadian collaborator, Dr. Hadwen. 

Wc may turn asiile at this jioint to enquire how 
far the results even of these earlier investigations 
eorrc.spondcd with the theory which gave them their 
impcttis. Difl the.se dyes really act by selectively 
staining and killing the jiarasites, and leaving the 
host's cells untouched ! The evidence was certainly 
not in favour of such a view. Ehrlich and Shiga 
themselves observecl that Trypan red, even in rela¬ 
tively high coms'iitrations, was practically innocuous 
to the trypanosomes outside, the body. 'I'he try¬ 
panosomes, like other cells, were not stained by the 
dye until they died, and there was no clear evidence 
that th(!y died sooner in the Trypan-red solution 
than in ordinary saline. Again, Trypan-red cured 
an infection by the trypanosome of Mai de Caderas ” 
(7'. eqitinum) in the mou.se, but not the same infection 
transferred to the guinea-pig, rat, or dog; nor did 
it cure an infection with the trypanosome of Xagana 
(7'. hrucf i) in mice. Xow, to e.xplain such a differ¬ 
ence by stating that the afiinity of Trvjian red for 
TryiiaiiO!i(nim cquiinim was much higher than its 
altinity for the tissues of the mouse, but not than 
its allinity for 1ho.se of tlu! rat, ivoidd be merely 
to restate, in terms of the theory, the observed fact 
that the mou.se w'as cured W'hilc the rat was not ; 
and the lack of direct affinity for the dye shown 
by trypanosomes outside the body made smdi an 
interpretation in any case unsatisfactory, (due 
point, however, apjieaied veiy significant, and it is 
met repeatedly in stiulying the action of effectively 
chemotherapeutic substances, namely, that the 
trypansomes treated witthe dye in vitro, though 
neither obviously staiiStiit'* nor visibly harmed, had 
lost their poweB,pf infection, and died out promptly 
if introduced'' SbtP the body of a mouse. Under 
such conditions only minimal traces of the dye are 
introduced iirto the animal, and we are left with a 
series of alternative possibilities. It is possible 
that suiScient dye has been taken up by the trypano. 

•* 


sotnes to kill them eventually, the period of survival 
in vitro fieing inadequate to display its action ; or 
that Trypan red is converted by the influence of 
the body fluids and tissues into something which 
is effectively lethal for the parasite ; or, again, 
that the eflcct of the drug is not directly to kill 
the trypanosomes, but, leaving their individual 
vitality and motility unimpaired, so to modify them 
that they have lost the power of rapidly repro¬ 
ducing themselves and invading the fluids and 
tissues of the moase’s body—in other words, have 
lost that comple.x of adjustments to the various 
factors of the host’s natural resistance which we 
enidely summarise as “ virulence.” Such possi¬ 
bilities involve either .storage or motlifieation of the 
dye by the host's tissues, or their essential co-opera¬ 
tion in its curative effect. 

One other active dye mu,st be mentioned as pro¬ 
viding the link with a. recent, mo.st important 
advance. IVfesnil and Xicolle in lOOC made some 
promising experiments with a dye, Afridol violet, 
wdiich differed frf)m any previously tested, in that 
its central nucleus was diamino-diphcnyl-urca. 

XHj OH __ 

/\/\--X-- - X—-XH—ro - -XH— 
XaOjS'^ X jSO.Na • 

OH XHj 

M --X— 

Xa 0 „S,,^^j.,^^'S 03 Xa 

Afridol violet 

From this time onwards there was no further public 
indication of progress along these lines until ii)20, 
when Hiindi'l and .Joetten ])ublished the results 
obtained with a remarkable substance which, as 
the result of some fifteen years of continuous work 
by their scientific staff, had been introduced by the 
great dye and chemical firm of Bayer. 1'his sub¬ 
stance, which is not a d\e, but the colourless, water- 
soluble salt of a comple.x stdphonic acid, has hitherto 
been knowji as Bayer '' 205,” and, for reasoirs which 
need not concern us, the firm detaded not to publish 
its formula. To .students of their patent sjK'cifica- 
tions, however, it seemed pretty cerfain that it 
would pro\e to be one <d a long series of compounds, 
formed of chains of aminf)ben7,oyl radicles, united 
by amide linkages, with a eentral urea linkage, like 
the dye last mentioned, ami terminal naphthvlamine, 
.sulphonie acid groupings. A number of these sub¬ 
stances, having no diazo-linkages, W'ere not dyes, 
but there was no indication as to which constitution, 
out of an immen.se number isissible, W'ould x)rove to 
be that of the remarkable substance numbered 
‘‘205.” 'J'hcre is a reasonable probability that its 
identity has now been settled by the recent work 
of Fourneau and his co-w'orkers in the I’asteur 
Institute, who ma<lo and investigated an extensive 
series of coirqjounds of this general tjqx;, and found 
one, which they numbered “ 309,” which con¬ 
spicuously excelled all others, even those closely 
related to it, in the favourable ratio which it dis¬ 
played, bet-ween a just toxic dose and that which 
caused a trypanosome infection in mice to disappear. 
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As in the case of “ 205,” tlio ratio, the “ chemo¬ 
therapeutic index ” of Ehrlich, was found by 
Fourneau, in some experiments with his compounds, 
to be well over 100. At lea.st it may be said that, 
if M. Fourneau has not identified Bayer “ 205,” 
he Inus discovered another compound having very 
similar, and i)robably as valuable, proiJerties. 


mously with the species infected, a mouse being 
cured with ease, an ox (jr a horse with difficulty or 
not at all. A curious fact is tliat thl^ rapidly pro¬ 
gressive and fatal infections produced in mice by 
certain pathogenic trypanosomes are easily and 
certainly cured, while the ajiparcntly harmless 
natural infection, seen in many wild rats, by T. 
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Fourneau’s “ 509 ” (possibly identical with Baj er 20.5 ”) 


The mo,st remarkable property of ” 2t>.5 ” is the 
ong persistence of its eflect. A dose injected into 
i mouse, a rabbit, or a rat will not only free the 
iniinal, if aln'ady infected, from trypanosomes in 
i few days, but will also render it resistant to such 
ufection for a period of weeks or even months, 
[‘luring that, period its serum, or extracts from 
•ertain of its organs, exhibit a curative action if 
njeeted into another animal infected with trxiiano- 
iomes. 

Though there seems no reason to doubt that this 
uibstance has cured a number of c.ises of African 
deeping-sickness in man, even soiw^ in which the 
liseasc was well advanced anrt in which all pre- 
viouslv known ri'mcdics hud failed, the mode of its 
lotion still presents a number of attractive ob- 
wurities. Like many other remedies which are 
experimentally etficient when injected into the 
infected aninial, it has little or no obvious action 
when directly applied to trypanosomes in riliv. 
The paradox is, perhaps, less than usually significant 
in this case, since the action in the animal is delayed, 
a period of a few days elapsing before the trypano- 
some.s begin to disajipear ffom the blood. t\'e 
might suppose that the action is too alow to be 
* reeogiiisod during the pei'iod of survival of the 
i parasites outside the body, or that it aficcts not the 
individual vitality of the trypanosomes, but their 
power of reproducing themselvms. The latter iilea 
is supported, as in othiu' cases, by the fact that 
trypanivsomes treated with the dnig in vitro, i>r 
taken from an injected animal before the curative 
elfect has become m.'inifcat, fail to infect another 
animal. Tt is contradicted, however, by the observa¬ 
tion that the trypanosomes, ju.st before the curative 
action begins, show not a depression, but a stimula¬ 
tion of reproductive activity, division forms becoming 
.abnormally ciimmon. Is it that during or imnie- 
diatelv after division the parasites become specially 
liable'to the action of the drug? It may be so; 
but one thing seems perfectly clear, namely, that 
the action is a very complex one, involving the co¬ 
operation, in some way, of the host, .hor hero 
again it is found that the curative action, on infections 
by the same strain of trypanosomes, vanes enor- 


Icwisi is not affected at all. Then there aie some 
curious records of treatment in man, in which the 
symptoms of sleeping-Rickne.ss havx' disapjicared, 
but the trypanosomes are still found in the cerebro¬ 
spinal fluid, suggesting that, though the parasites 
hav'e not been killed, they have lost their vindenco 
and their power of invading the brain .substance. 

The features of the action of this remedy, however, 
which have most intere.st for the physiologist and 
the biochemist are those related to the long per- 
.sistence of its effect. " 205 ” has a large molecule, 
but it is extremely soluble in water, and dilTusible 
through collodion membranes. How, in such circum¬ 
stances, can w'e explain the persistence of its steri¬ 
lising and prophylactic action for months after 
an injection ? At first sight one is tempted to 
regard it as incredible that a substance with these 
properties should persist in the body for such a 
period, and to suggest that the action must be due 
to its stimulation of the body to form its own 
protective substances. This possibility, however, 
seems to bo excluded by the fact that the serum of 
the protceted animal does not lo.se its curative 
ivropertics if heated. On the other hand, there 
have recently appeared, some of them only in 
preliminary abstract, a series of highly suggestive 
observations, indicating that ” 21*5 ’’ has projierties 
of entering into a combination of some kind with 
the serum proteins. After standing for an hour 
or tw'o in scrum, “ 205 ” no longer passes into an 
ultra-filtrate through collodion, and if the proteins 
arc coagulated by heat is not to be found in the 
filtrate. The proteins of the blood, moreover, are 
slated to lose main- of their characteristic pro¬ 
perties by entering into this combination, the blood 
losing its normal pow-er of clotting, and the serum 
proteins not being precipitated by mercury salts 
or tannin. 

It would be both useless and presumptuous for 
a mere onlooker to speculate in detail on the signi¬ 
ficance, for the curative a'-tion of ” 205,” of pro¬ 
perties which are only now beginning to be investi¬ 
gated. One conclusion, however, 1 think« we are 
entitled to draw. It is sufficiently evident that here 
is no question of a substance curing simply on 
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aofiount of its affinity for parnsitos and lack of 
affinity for the host’s tissues. What rlireet acdion 
on the parasit.e “ 205 ” it.self may ])o.s.sess ha.s still 
to be demonstrated ; we may feel reasonably certain, 
on the other hand, that its affinities for the con¬ 
stituents of the host’s blood and tissues play an 
important p.art in its r(miarkable and peculiar 
curative pro^ierties. 

ii. Derivatwes of A tvoiic 

In the case of the other series of investigations 
which 1 mentioned, that dealitig with the organic 
derivatives of arsenic, we find again many diffi¬ 
culties, in the way of simple theory, of a cure rlue 
to distribution by chemical albnitics. None of 
the compounds of this .scries, which have reached 
practical trial and success in the treatment of 
.spirocha'tal or trypanosomal infections, atoxyl, 
salvarsan, or tryparsamide, has a directly lethal 
action on the parasites in dilutions at all com¬ 
parable to those which can be safely and ellectively 
produced in the body of the host. The paradox 
of this direct inertness of ato.xyl, the starting-point 
of the scries, seemed to bi' explaiiu'd when Khrlich 
showed that its reduction to the corresponding 
arsenoxide luoduced a substance with an intense 
dirc'ctly lethal action on tryjianosomes. Similarly 
the partial oxidation of salvarsan, to the corre- 
.sjionding arsenoxide, produced a substance having 

Ht) ONa 

\/ 

As=0 i\s^O 



NH,, NH, 


“ Atoxyl ’ ArsenTOide from “ Atoxyl ’ 

the intensclv lethal action on sjiirochats or trypano¬ 
somes in niho, which salvarsan itself conspicuously 
and paradoxically lackcA In these cases, we may 
make the supposition, x^ich Voegtlin and his co¬ 
workers, especially, have recently supported by 
detailed evidence, that the reduction or oxidation 
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etfected by contact with the tissues is the 
essential prt'limin.iry to the curative action; a 
supposition xvliich, it will be noted, again introduces 
the ho.st as an essential participant in the cure. 
The fact, that-the adminLstration of these relatively 
Inactive predecs^ors is therapeutically more effective 
than the .iffi^tion of the directly active oxides 
derived franyriteni, would then be explained on the 
assumptioir/thal the slow liberation of these latter 
in the rate which never produces a high 

conceott MlI^Slr ovidos the optimum condition, for 
their pt^^MPflaction on the parasitc.Sr -without 
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danger to the host. This slow and persistent libera¬ 
tion of the directly active substance would be 
favour<?d by the physical properties of salvarsan, 
which at the reaction of the body is practically 
insoluble, and must be j-apidly deposited after 
injection. 

In their recent work on the action of Tryparsamide 
the compound, 
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prepared by Jacobs and Heidelberger at the Roch- 
feller Institute, which has shared with Bayer “ 205 ” 
the credit of making the eventual conquest off 
African sleeping-sickness a hopeful possibility, Browni 
and Pearce find it neee.ssary to introduce yet other| 
considerations to e.xplain its effects. Tested by 
Ehrlich’s therapinitie index—the ratio between tlie 
loxvest curativ^e and the highest non-toxic dose— 
it gives a relatively^ unfaxmurable tiguri'. Brown 
and Pe.arcc practically abandon the attempt to 
account for its action on the supposition that it 
directly kills the parasites, and attribute its xaluo 
largely to ils ])owxr of penetrating easily into the 
tissues and reinforciirg there the processes of natural 
resistance. 


iii. Action of Binmuth 

Another conception of the mode of action of 
these arsenical remedies, also involving a dirc(;t 
participation in the host's tissues, was put forward 
by' Levaditi. He found that from atoxyl a directly 
parasiticidal preparation could be obtained, by 
incubating it with an emulsion of fresh liver subj^ 
stance. As the first step, therefore, in the curative 
action of atoxyl, he po.stulated a combination of its 
reduction product with some constituent of the 
liver or other tissue, giving rise to the essential 
curative complex, which ho named “ trypanotoxyl.” 
Lovaditi’s observations were explained by Ehrlich 
and Roehl as due simply to the reducing action of 
the liver substance on atoxyl; but it would bo difficult 
to apply' this explanation to the quite recently 
published observations by Levaditi and his colleagues, 
on the mode of action of bismuth in curing spiro- 
chaetal infections. A sodium potassium bismuthyl 
tartrate—-a bismuth analogue of tartar emetic— 
had been found to have valuable curative properties 
in syphilis and other spirochastal infections, ^ter, 
various other bismuth salts, bismuth suboxide, and 
even finely divided metallic bismuth, were found 
to produce similar effects. According to Levaditi 
and Nicolau, these preparations have, by them¬ 
selves, a relatively weak action, or none at all, on 
the spiroehajts outside the body. If they are 
mixed, however, -with a cell-free extract of liver, 
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which is itself harmless to spirochsets, the mixture, 
after incubation, acquires a potent spirochaetieitlal 
act ion. The po.ssil)ility of a mere reducing aclion 
. of the liver extract seems here to be e.xcluded, 
since bismutho is oxide, or metallic bismuth itself, 
yiekls a spiroclueticidnl nuxture, containing Leva- 
Iditi's hyxiothetical “ liismoxyl," when incubated 
with the liver extract. If these observations are 
confirmed, there will be a strong indication that 
some cell-constituent enters into the composition 
of, or is essential to the formation of, the directly 
active substance from any of the derivatives ilf 
irsenic, antimony, or bismuth, ns a preliminary to 
its action on an infection duo to a trypanosome or 
1 sxiirochait. Again wo have evidence of an organo- 
ropic x'rojx'rty of the remedy, as an essential con- 
ition of its activity. 

V. Besislanl Strains of Tri/pa.nosomes 

In the xihenomena of the acquisition of resistance, 
ly a strain of infecting tryxmnosomes to a particular 
urativc drug, discovered and largely worlicd out 
i Ehrlich’s laboratori-, we meet again with facts 
Inch can only with the greatest difficulty be recon- 
iled with the assumxition that the drug directly 
^tacks the parasites. It. was found, lor e.xample, 
wat if a mouse infected with tryxiano.somes rcccivi'd 
an incomj.)lctely effective series of doses of alo.vcl, 
the triqianosomes appearing in the blood at each 
relajjse were more and more resistant to the drug, 
until they could not be caused to di.sappcar by anv 
dose of atoxyl which the mouse woind tolerate. 
The strain, having once acquired this resistance, 
would retain it, on x>ussage through an indofinitelv 
long series of mice, without further treatment. 
Jleanil and Brimont, however, made the remarkable 
observation that, if the strain of trypano.somc.s was 
transffirred to a rat, it immediately became in that 
animi.l susceptible again to treatment with atoxyl, 
remained so as long as it was ke^rt. in rats, to rea''(|uire 
its olrl resistance to atoxyl as soon as it uas ic- 
transferred to mice. Such a fact seein.s to be not 
at all exidicable on the theory that the directly 
active agent, to which the trypanosome becomes 
resistant, is a mere reduedion jiroduot of atoxyl; 
it is much more easdy reconciled with a mechanism 
such a.s that di'scribed by Levaditi, in which a 
Sonstituent of the host's tissues enters into the 
formation of the trypanocidal substance. W’e can 
miagino the trypanosome becoming immune to 
Levaditi's mousc-tryxianotoxyl, and remaining sus¬ 
ceptible to the corre.sxionding rat-product. 

The whole rpiestion of this acquired resistance of 
the parasites to the action of curative drugs bristles 
with points of difficulty and interest. Ehrlich 
attributed the .sen.sitiveness of the parasite, for a 
jrartieular curative agent, to the posses.sion by its 
Iirotojilasmio molecule of a special form of side 
chain, or “ chcmorecexitor,” which determined its 
affinity for that agent. When the tiypanosome 
became resistant, it was simple to suitpose that it 
did so by losing the appropriate chemoreceptors ; 
an atoxyl-rcsistaiit trypanosome, for example, had 
‘ lost its atoxyl receptors. Apart from the objections 
already mentioned, this conception met a new 


difficulty, when in Ehrlich's laboratory it was 
tound that the resistance was tiv no means as rigidlv 
sirecifie as it first apx>carcd to he Not only' ini- 
fX-rfect treatment xvith ato.wl, lint treatment with 
a particular group of dyes, having no kind of chemical 
relation to it, was found to produce a r.iee of tryixino- 
.some.s resistant to atoxyl and to other arsenical 
derivative.s. To suggest that the ehemoreeex>tors 
for arsenic and for the.se dyes are khml ieal is menly 
to restate tlie fact of this recqirocai action in ternis 
having no dennite meaning. Oliviously no more 
precise eoneejition as to its signifieance can le 
formed until we know somotliing more of thi' con¬ 
ditions on which resistance and .suseej)! ihilily depend. 
A recent suggestion tiy \ oegtiin has interest m making, 
at least, an attenqit at iiiteiqiretalion in more definite 
biiiehemieal terms. Voeglliii and his co-workers 
point out that arsmiioiis oxide and its derivatives 
readily comhine with suh.staiiees I'mitaiiiiiig a 
sulphydi-ile grouping, and lind that tlie toxic notion 
of the organic arseiioxides, on tryjianosome and 
mammal alike, is depressed by the simiiltaiieniiH 
injection of excess of various suljilivdrile com¬ 
pounds. 
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The work of Hopkins, sliowliig the importance 
of one swell sulpliydrile compound, reduced gluta¬ 
thione, in the livdrolj’tie o.xidation-rcduclioii jirocesses 
of the cell, suggests to Voegtlin that a eombination 
witli such groups, and consequent suppression of 
this vital function, may explain the toxic and curative 
actions of the unsenical derivatives, and that a 
formation by the trypanosome of the sulpliydrile 
eonqiouiid, in excess of its vital need, may he the 
basis of acquired resistaiiee. If certain dyes .similarly 
alTcet this cellular oxidation system, the jiroduction 
under their infhieiiee of strains of tr\panosoines 
resistant to arsenic would also he explained. So 
stated the suggestion leaves iminv aspects of the 
lirohlem still iineoiisidered ; hut it may at least 
Ik' allowed the merit of an attempt to interpret tlie 
ai'tion of these drugs in terms of known biochemical 
facts. 


IV E.MU'rtNF, AND Dysentery 

To turn to another example of a chemolhernpcutic 
lirohlem, I may mention briefly some results obtained, 
.some years ago, by Mr. t'lillord Dobell and myself, 
ill an attenqit to explore tlic curative action of 
emetine and the other alkaloids of ipi'cacuanha in 
nmoihic dysentery, with a view to tinding a more 
elfeetive treatment. At the time when wii took up 
the problem it seemed simple. Rogers had recorded 
that the amoeba) obtained from a ease of uimebic 
dysentery, and treated in rilro with emetine, were 
rapidly killed by the alkaloid in dilutioii.s as liigh 
ns one part in 100,fK)0. This seemed to exiilain the 
action of emetine as a simple and direct one on the 
parasites, and to provide a rapid method for testing 
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a Kcrie.s of conipoiiiid.s for their Ihcrapeutio poKsit)ilities. 
A\'e failed, however, as otlier o1).server.s i)efore and 
since have done, to confirm the olwervation ; on tlie 
contrary, v,f found tliat tlie dysenteric aiundae, 
olitained from oats secondarily infected, or, in a 
control ohservation, directly from man, were sur¬ 
prisingly insuscei>tit)le to the action of emetine, 
living for hours in concentration.s much greater 
than the higlmst wliich they would tolerate of other 
alkaloids, which had no curative action in clvsentery. 
One of the other natural alkaloids of ipecacuanha, 
mcthyJ-psychotrine, and certain artilicial derivatives 
of emetine, were much more effective in killing the 
annehje in the test tube, and at the same time were 
jnactically devoid of the cliaracU'ristio toxicity of 
emetine and ceidueline for mammals and for man. 
Jlere, on the cla.ssical a.ssumption of chemotherapi’, 
should have been ideal reraedie.s for amodiic infection 
—.substances much more parasitotro))ic ami much 
Je.ss organotro])ic tlian those alreaily known to be 
effective. Yet each of them in turn when adminis¬ 
tered to ])atient.s suffering from amtebic dysentery, 
in do.se.s much larger than tho.se in which emetine 
could be tolerated, produced no elfect wliatcver on 
the dysentery, which jaomptly cleared uj) when 
emetine wa.s sub.sei|uentiy given. Among the mem¬ 
bers of this group of alkaloids which wer<! tried, the 
curative effect seemed to be ])ro])ortional rather to 
their to.xic and nauseating action on the. patient, 
than to their lethal action on the isolated amcebie. 
Yet emetine and ci'plueline arc not mere sympto¬ 
matic remedies ; they dclinitely stop the, ]irogrtss 
of infection fiy the aiiuvha', and, ])roperly ad- 
minist<'retl, eliminate them altogether from the 
body. 

N'et another puz/.ling observation, made by riobelt 
ami m_^self, was that an aunebic infection which 
readily yielded to treatment with emetine in man, 
was entirely uidnHu<'need by emetiiu' wlw'n trans¬ 
ferred to tile eat. in no way is it possible to account 
for these facts without a<hnitting a co-operation of 
tile jiatient's ti.ssues in the, curaticc action ; nor, 
with that admksion, can we do more than consider 
po.ssibilities. tV'e only kmnv that the truly )mrasitic 
Eiildmirha hluloltjtiat, which cannot lire without 
invading the tissue.s, can be cheeked in this invasion 
and eliminated from the body liy administering 
emetine, while otlwr Er]tatnod);e, which live on 
fa'cal debris, nmiain unharmed. fVhether the tissues 
ai'C so altered tlnit tlie anuelw cannot invade them, 
(jr th(' amiel);e, without being directly killed, are so 
we.ikeneil in virulence that they cannot invade the 
tissue and obtain their food, luit .succumb in face of 
the normal lesi.sting powers of tlm host., arc possibili¬ 
ties on wliich we can only .s|ieculato, and no method 
of bringing them to the test of ex|K'rimcnt ha.s yet 
been found. 

Tfie work Morgi nroth and Ids co-workers, 
extending no'^'Wer imu-e than a deeadi', has again 
led them to ^pjinsise, in conne.vion with the cura¬ 
tive action SF aubstanee.s which they have examined, 
a fixation to the celts and tissues of the host, a 
definitely organotrojiic ])ro|)erty. as an important 
factor in the effect. Two e.\ample.s may be men¬ 
tioned. 


V Quin INK and Malaria 
One of the earliest of chemotherapeutic discoveries, 
that of the cure of malaria by quinine, had never 
been satisfactorily' explained. There was no evidence 
establishing m en a probability that quinine, in such 
concentrations as can be tolerated m the blood of 
the living subject, would -directly kill the malarial 
plasmodia, especially' if these were partly screene<n 
from its action by their position in the interior of 
the red corpuscles. Morgenroth, from the results | 
of his determination by biological methods of the | 
distribution of quinine in blood, is led to the conce])- 
tion of quinine as acting on malaria, in virtue of its 
fixation by the red corpuscles, either killing the tropho¬ 
zoites in their interior, or blocking the entry into! 
them of the mcrozoites <jf the asexual cycle. On j 
this latter supposition, it wUl be seen that quinincj 
would act. not by killing tlu! malarial parasites,)' 
but by rendering the blood unlitted for their multi¬ 
plication. They are supposed to fall a prey to thc| 
natural defensive substanec.s in the plasma, because' 
a film of quinine denie.s them access to the red, 
corpusclc.s, in the interior of which they could j 
coidinue their development in safety'. There arcl 
dLscrepancies between Morgenroth's determinations 
of the distribution of quinine in favour of the red 
cor])Uselcs, and those obtained by' direct chemical 
means, which would still need to be reconciled, before 
either theory of the curative proces.s in malaria 
could be fully acce])ted. Meanw bile, the.se augge.st ions 
arc of interest, as another example of the need found, 
more and more, by workers in this field, to regard an 
organotrojiic iirojrerty of a drug, not as detrimenliil 
to its curative action, but as an essential factor in the 
chemotherapeutic jiroce.ss. 

VT ItK.VIKDIIi.S FOB BaCTEKIAL InFKC'I'IOX.S 
This same property, of lixing them.selves to Hie 
red blood eorjiuscles or to the connective tis.sue, has 
been observed by -Morgenroth and his co-workers 
with the liighcr homologues of ((uiniue, ethylhydro- 
cupreine (” ojitoehiu and octylhydroeujireine 
{" vu/.in ”), and with the dyes of the acridine series, 
with which they have olitained jiromising re.sults in 
the treatment of bacterial infeetions. In the treat¬ 
ment of jineumococcii.s infeetion.s by ojitochin several 
factors, other than those of immediately' lettiaT 
action of the alkaloid on the jineumococci, ajqicar tc 
bo eoncenied. hvideuce was obtained by' Moore,' 
for example, which sugge.sted that the defen.sive 
reaction of the host wa.s an essential factor in the 
cure, ojitoehin, in doses inadi’quatc to kill the 
pneumococci, rendering them liable to the action of 
sjiecific antibodies ; and some cxjierimonts of J''elton 
and Dougherty suggest that an exee.ssivo do.se of an 
alkaloid of this class, by suppressing the natural 
defensivo reaction, may' even allow the fatal spread 
of an infection which a lower dose would cure. 
Morgenroth, on the other hand, emjihasizcs the jiart 
jilayed by the oiganotrojiic jrrojxirties of optochin 
ami vuzin, in enabling the red corpusclc.s to act as 
carriers of the drug to the jioint of action, and the 
connective tissue.s to form local dejiots of it. 

An acridine dye, named Trypaflavin, was under 
study in Ehrlich's laboratory in 1914 as a trypano- 
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cidal remedy, and waa found during the war, by 
Browning and his co-workcra, to have valuable 
prop(‘rties as an antiseptic for infected wounds and 
mneons menibranes, for which, under the name 
‘‘Aeritlavine, ’ it is still used. Since the war, 
other dyes ot tiiis series have been investigated by 
Morgeuroth and his school, and one of them, called 
“ llivaliol,” is stated to be particularly efiective 
as a tissue antisfjptie, especially in conditions of 
spreading infection duo to streptococci. 





N 


“ Bivanol ” (2-ethoxy G, 9 diamino acridine) 

I la the case of “ Bivanol ” also, evidence has been 

I brought forward that it is fixed by the red corpusek's 
and the subcutaneous tissties, protectral thereby 
from excretion, or held at the i)oint where its curative 
action is reipiired. Broni these body cells it is sug¬ 
gested that the dye is gradually given up to the 
cocci, on which its action is e.xertcd, by a process 
called ■' transgression ” by Moi’genroth. 'i'his is 
a process by which a substance is passed fiom one 
mcdi\im to another, wdien both have str<Mig allinities 
for it. througli a layer of an intervening uu'dnim 
for which it fuus no atlinity, and in which it may be 
almost insoluble. In this process of dcjiot formation, 
and gradual liberation of the active substance, 
Wi- are conceined with a phenomenon which certainly 
has a w’idcsjiread importance for chemotherapeutic 
action. \Vc have earlier seen e\ idence of such 
fixation and gradual release in tin; cases of Bayr 
“ 2(1.') ” and iSaK arsan. 

I'liotlier suggestive feature ot the. action of 
'■ B \’\nol ” on streptococcal infections, is that such 
orgamsins as escape the immediately lethal ellect 
of the dye appear to have lost their hiemolytic 
pro|)orties, and to have been modified into a relatively 
aviriilaiit strain. 

Vll ('0N(;t,nsii:)N 

We have considered but a lew examples of the 
directions in which chemotherapeutic investigation 
lias proved practically fruitful, ini'ludiiig some in 
which it shows, at the moment, the most hopeful 
signs of progress. If one considers any one group 
of inv'estigalions by itself, one may easily feel, at 
the same t ime, elated by the practical success obtaiiieil 
in the cure of sonic infection which, but a few years 
ago, seemed beyond the reach of treatment, and 
depressed by the disharmony between the results 
of experiment and the theoretical conceptions, 
hitherto available, of the nature of the chemothera¬ 
peutic jirocess. Some of the most notable practical 
triumphs in this field have resulted, not from ex])eri- 
mental investigations based on the theory, but from 
an almo.st emjiirical trial, on human patients suffering 
from one type of infection, of a remedy which had 
exiHirimentally shown ])romiaing results in infections 
of a different and sometimes of a widely different, 
type. The partial success of tartar emetic in try¬ 


panosome infections might have justified a hope 
that it would lia\e some efiert in kala-azar, but 
hardly a prediction of its really lemarkable efiicaey 
in that previously intractable form of infection. 
Still less W'ould it have justified expetation of the 
brilliant success of this same drug in infections by 
the iSchi.stosoma or Billiar/.ia-wiirm, which but 
recently seemed almost beyond the ho|ie of any 
kind of treatment. With such instances in inincf, 
one might, but a year or two ago, have been tempted 
to suggest that the attempts at theoretical investi¬ 
gation, of the intimate mechanism of the cliemo- 
therayieiitic process, had contributed little to the 
practical achievements, and that a reasonably intel- 
ligetit empiricism was still the safest guide. T do 
not think that the suggestion would even then have 
been defciusible, and it would assuredly have been 
.stultified by the results of the yinst few years. Patient, 
systematic exyrloration, by routes of which the initial 
sections were already mapped in flic early days of 
chemotherayiy, has in these recent, years again led 
to results of major imyiortancc, both for piactieal 
therayicutics and for the theoretical basis of future 
advance, 'riial the original theoretical framework 
begins to show itself inadequate for the exyianding 
fabric is gooil reason for its reconstruction ; but we 
may well beware of hasty and wholesale rejection, 
remcrabering tliat it served tiie eai-ly builders Well. 
T think ttiat it is esyK’cially encouraging to note tliat, 
tliongli, in the action of almost every remi'dy which 
has yirovcd its viiliie in the s|)ecific cure of infection, 
th'Tc arc features wliich cannot he interpreted by 
a s‘riet ayiplieation of Elirlieh's distribution h>]io- 
Ihesis, tlie discrepancies liegin to sliow a new con- 
gniity among lliemsel\ es. Bepeatedly we liiid 
jilienoniena wliicli yioint to the need of modifying 
the theoretical stnietiire in tlie same direction. 
The eoiieeyition of a remedy not killing the para-sites 
immediately, hut. modifying fheir virulence, or 
lowering I'lieir resistance to the holly's natural 
defences; of a remedy not acting as siieh, but in 
virtue of tlie formation from it in the body of some 
directly toxic product, eitlier by a iiioditieiition of 
its striietiirc or by its union with some tissue con¬ 
stituent ; of all atlinity of tlie remedy for certain 
cells of the host’.s body, lending to tlie formation of 
a depot from which, in' long persistent, never danger¬ 
ous eoneeiilration. tlie eurative siilistance is slowdy 
released; all these eoiiceyitioiis yire.sent themselves, 
again and again, as necessary lor our present rational¬ 
isation of tlie elTects observed. It ran hardly be 
doubted tliat they will potently iefiiienee tlie methods 
by whieh, in the immediate future, new and still 
better specific remedies are sought. But thougli 
our practieal aim, in relation to the allinities of a 
remedy for the parasite and fur tlie host's tissues, 
may lie radically changed, the meaning of tliese 
specific affinities, so delicately adjusted to a precise 
molecular pattern, remains dark. Elirlieli’s chemo, 
receptoi-s may no longer satisfy us, hut we have 
iiotliing equally definite to replace them. 1 have 
endeavoured to indicate what .seem to mo liopt'ful 
signs of new contacts between bioeliemistry and 
cheniotlierapy. Tlicre is promise, iii another direc¬ 
tion, that at least some aspects of tlie problem 

0 2 



040 


CHEMISTRY AND INDUSTRY 


Sept. 10,1921 


of inmiuiio specificity arc being brought within ttie 
.scope of strictly chemical investigation, a.s in the. 
recent work of Avery and Hei(lelt)ei-ger, on tlie 
eonatitnent of a pneumococcus which coml)ines 
with the .specilic precipitin. ,\.s in Khrlich’s pioneer 
work in eheuudherapy, it can hardli' l)e doubted that 
an increased understanding of tlu* meaning of immune 
siiecitieity, which hut a sliort wliile ago miglit have 
s('cracd ht>pelessly heycuid tlu' lange of attack by 
chemical weapons, will .still inllumiee idea.s, and help 
to shape the course of further investigations, on the 
chemotherapeutic proee.ss. As llie biological com¬ 
plexity of tJie prolilem is realised, it becomes inerea.s- 
ingly a matter for wonder and admiration that .so 
much of practical value has already been aeliieved 
—the treatment of the spiroch.-etal infections, 
■syphilis, \aws and relapsing fever, revolutionised; 
Leishniaiim infections, kala-azar and Baghdad boil, 
and Bilhar/.ia infections, which crippled the health 
of whole populations in countries sueli as Bygpt, 
now made detiniteiy curable ; trypatio.sonie infections, 
such a.s the deadly African .sleeping-sickness, after 
years of alternating promise and disappointment, 
brought now at la.st within the range of elfeetivc 
treatment. And if such results have already been 
attained, in a |«riO(l during which practice ha.s 
often and inevilahly outrun theory, we may well 
he hopeful for a future, in which fuller umlenstanding 
should make for more orderly progre.ss. 


FORTHCOMING EVENTS 

0(1 1. .■siicii-.n m.' I’nif.ie A.mi.v.sts ,\.m) otiikii A.na- 

IITUU, ( IIKMI.STS. ill tllP t'llCMllU 111 SoOlCtv'.S 

liiKine, Itiiilmgtmi House, Ibicaililly, J.oikIoii, 
\V. I, at S |i.m. 

Tile lollouiiig piiiK’rs will lie leail: Tlie Deteiniiiia- 

tioii III (.'oniiml, (111 and BiiUer Kiit in Margarine." by 
<; I). Elsdon and P. Sniitli. " A Pielinimary Note on 
the ('(iiiiposil ion ol the l'’at id (Joat's Ltutter," by K. 
Kiioales .Old .1. <'. tTiialnirt, " Tlio Qa.nntitative 
EsI iiiiation ot the Degree ot Ihdrolysis ot (tallotannui 
liy T'.iiin.ise." by .Miss \V. N. .Niebolson .and I). Itbiinl. 
■■ 'I'lii' |ieiiil>ei loii-XiMinniim .Metliod for tlie Estniintnin of 
I*!ios],horns." liy Miss iVI, It. Hieliards and M. Uixldeii. 
" .\|i]ili ation of ‘Formal I’ltratioii ’ to the Kjeldah) 
Metiiod ei Fstmiating Xitrugen," liy W. S. Shaiv. 
Iiitoriii.ii Dinner Mill be lield for .Menibeis and tlieir 
fi lends at St .Jaim's' Jtisslaurant, J7S Piccadilly, at 
ti .'ill m 

(111 - So, ii'ia or CiirMieiT. Imicstuy. /b i.s/e/.S'rrtion, 
111' (iieiiiual Di'ii.artiiient ot the University 
I Woo, II.Old Itoad), Brislol, at 7 811 [i.iii. " Coni- 
liiistioii Contiol in Itoiler Houses," by H. T. 
It inei o-e 


WoKK has blegtth on the eonstruction of a plant for 
the manufacture of pulp from straw, to the north of 
Selkirk, Manitoba. M. Dolphtts, representing the 
De Vains interests in Great Britain, has completed 
arrangements, and VV. R. Allan, [ircsident of the 
Union Bank of Canada, will be on the directorate. 


SOCIETY OF CHEMICAL INDUSTRY 

CHEMICAL INDUSTRY DINNER 

The Autumn Dinner, which will be under tlie 
auspiee.s of the Society of Chemical Industry and 
the Chemioal Industry Club, will be held in the 
Edward VII Rooms of the Hotel Victoria, North¬ 
umberland Avenue, London, W.C. 2, on Friday, 1 
November 14, at 7 for 7.30 p.m., and will be pre.sidetl 
over bv Mr. W. J. U. Woolcock, C.B.E., President 
of the Society. , 

A circular'letter with further partioulars and a 
form of application for tickets has been sent out to 
the members. 

BACK NUMBERS OF JOURNAL 

The General Secretary will be glad to hear fromB 
Members or Subscribers who have copies of the* 
Jmirval for January 5, 1923, or January 4, 1924, 
that they are willing to dispose of to the Society. j 

OTTAWA SECTION j 

On September 4 a joint meeting was liehl wi" 
the Ottawa Branch of the Engineering Institute of 
Canada, Dr. A. E. Miieintyre in the chair. 

In opening the meeting the cliairman cxhibilod a 
mai) i)ie])ared by the natural resources and intelligence 
braneli of the Department of the Interior, which 
showed the production, importation and eonsuitijMjon 
of coal in the various provinces of t'aiuida. 

I’rof. W. A. Bone, FB.S., then read a paper on 
“'The Brown Coals and Jjignites of the Ihiti.sh 
Empire. Why Coals Coke." Prof Bone e.\i)re.s.sed 
his great appreciation of the ho.spitality extended to 
the British As.soeiation during the Canadian vi.sit 
and hoped that the vi.sit would strengthen the bonds 
of unity within the Empire. Co-operation was 
neee.ssary in till iiarts of the Em))ire in order llial. 
the great naturtil resources in brown coals and 
lignites might he exploited to the best advantage. 
The coalfields from Saskateliewan to the Rockies 
were unique and appeared to have been Iniri late 
in the earth’s history. '.L’here was a gradual maturing 
of the coal from Saskateliewan westward. 'J’liis 
field, perluips, oU'ered the ho.st opportunity for 
eliemists to determine how' coals were formed, and 
it w'ould he of great vtiliie if t^anada would so 
investigate it. 

An outline wa.s then given of coal formation 
and after this the sehome was described for develop¬ 
ing eleetrie power at the Morw'ell brown-cnnHields 
in Australia, where the coal is burned in water tithe 
boiler ftiriiaccs after being drieil with the waste 
gases. 'J’he drying increased the rates of eomlnistion 
anfl of evaporation more than threefold. 'J’ho heat 
units might ho concentrated with advantage by 
heating to 375“ C. 'The Saskatehowan lignites were 
heated to 35D“ C. to increase their Ininiing efficiency 
in his experiments with them. 'The yield of coal 
tar in the low temperatui'c carbonisation of these 
coals was generally below 4 per cent., so they could 
not be considered a source of oily hydrocarbons. 

'The thanks of the meeting was expressed by Mr. 
F. J. Hambly for the chemists and Mr. J. L. Rannio 
for the engineers. 
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CORRESPONDENCE 

CHEMICAL AND PHYSICAL UNITS 

Sir,—-Some little time ago 1 resigned my memlter- 
sbip of the .Foiiit Committee for the Staridardi.sation of 
Seientifie (ila.ssteure, so 1 may he jicrmitted to eritieise 
tlieir report. 

Tlieir re.solution to the eft’eet tliat '* volumetric 
glassware^ xhnll bp (fnidiKih d in terms of '' the millilitre, 
involves metai»hysieal rathm- than ph_\sieid con¬ 
siderations. The)' do not make it .suttieiently clear 
that the ditference involves an error of the order of 
] part in Iko.OtJO, which is far outside the limit of 
error of maiiufacl ure, and indeed, no ordinary 
lalK)ratory woultl luive the means of iletennining 
iw'hether an article should really he marked e.e. or ml. 
RVliat the Commiltee really ha.s done is to show the 
Rveakness of the suggestion put forward by .'Uiolher 
representative eommittee of chemists to I he elfeet 
that the Jlohr unit should he adopted as the basis of 
stajidardisation of ehemieal glassware, 'the N.P L. 
could well have dealt with this .suggestion without the 
aid of a second committee. 

f While referring to units it if an extraordinar)- fact 
that a. very large numlx'r of chemists eond.slently 
refi'V to '■normal pressure’' as being re])r<'seuled, 
in Jjomloii, by 7(10 millimetres of mereui) As a 
matter of fact the international unit reh'i's to sea le\el 
in Lat. -b"), which is ('(piivalent to 7.aS)-.7') milbmetres 
in London, ft is upon this basis that we lei.kon I be 
mass of a litre of oxygmi at 1-4290 giams 'r.-diirnr 
the normal pre.s.sure at 7()() ndllimctics an error of 
1 in 1700 is involved. It is not of much use rc.-uling a 
baronu'ter to 01 mm., applying a correction tor 
temperature reckoned to be of the same older of 
accuracy, and (hen neglecting the gravity eoiieetion 
of about half a millimetre. 

1" technical w'ork standard pressure i.s often taken 
to b" 30 in. of mercury at (("(b This is eijuualeiil 
to 70- 9<S millimet ri'S. 'I’his involves a departure of 
about 1 ill 1(00 from normal pre.ssure, but the dilb ience 
is often ignored.- I am, Sir, etc., 

M. \V. Tk.wuus 

147. Queen Vii-toria Street^ 

Ijoiidoii, IvC. 4 

THE EARLY HISTORY OF CHEMICAL INDUSTRY 

Sir,- According to I’arkes, a w'orkman who bad 
abs(*oiided from Koebuck s einplo)' started a works 
for the manufacture of sulphuric acid at Hridgenortb 
(Salop) in n.'iti. The writer will be grateful for an)- 
conlirmation of this statement, and further partii-u- 
lar.s, if known. 

Hoehuek's works are stated by Prosser to have 
been in Steelhousi' Ixuie, Birmingham. 'They eveii- 
tuallv ])aBsed into the hands of iilessrs. Alston and 
Armilage, and were continued under the name of 
Alston and Sons down to the year lS2o, or jierhaps 
lat(*r. Presumablv these w'i're the w'orks at w-hii'h 
the lli-st leaden vitriol chandler was erected. It 
woukl be of great interest to hear if any drawings or 
other illu.strntion.s of early ehemieal works or plant 
arc in existence .at the present date, or indeed, por¬ 
traits of some of the earl\- jhoneers of chemk'al manu¬ 


facture. The following names of tho.se wTio have 
shared in laying foundalions of the heavy ehemieal 
industry, occur to me at random- Drebbel, Ward, 
-Dossie, ]ai T'olhe, UoebucK, (iarbett. llolki-r, Clement, 
Desormes, tJav faissac, (llo\ er The li-.| c.add doubt- 
le.sK be eoiisiderabl) extended. 1 lliet i.il mns of early 
chemical plant, the result of thi-ir clbu-ls would form an 
interesting series of consideraiilc hi.--1on(-.-d value.— 

1 am, Sir, ele , 11 A. ,\i nicN 

120, Whitehedge Hoad 
(larston 

Sejiteniber Li, 1924 

PERSONAL AND OTHER ITEMS 

His Royal Highness Prince Arthur of Connaught 
has graciously eonsented to uiidei-take in Novimiber 
the formal opening of the Ramsay Labor dory of 
t-hemic.'d Engineering at I'nivcisity College, instituted 
in 19211 as part of the Memorial to the late .Sir William 
Ramsay, K.C.ll , E.R.S. A full i-oiirse of study in 
(-heini(-al engineering will be pro\-idcd in the labora¬ 
tory in the coming se.ssioli, leading to the degrees of 
ULSc. or Ph.l). in Chemii-al EngiiK-ering. The 
Course is desigiu-d to meet the demands of the mami- 
factui'iiig industries fr.r men trained in the aiiplication 
of s(-i(-nti(ic metlmds to tlie design and operation of 
industrial ehemieal processes and [ilant. Sjieeial 
facilities are pro\ ided for re.scareh. 

.'dr. W. .1. V. Wook-ock, C.15 E., president of (he 
Society- of Cheniii-al Industry, has been elcc(<-d an 
Honorary Member of the Chemical. Metallurgical and 
Mining Society of Soiilli Africa, for the year ending 
.lime ;i((, 192.7. 

During the recent autumn meeting of the 
institute of .Metals. Prof 'T. Turner, the jircsident, 
announced that .£l(i(l0 had been given anonymously' 
to the endowment fund of the Institute. 

Dr. .1. S. Haldane has succeeded Sir .lohn Cadman 
as presiilent of the Institution of .Mminu Engini-iu-s. 

The Ministry of Agrieultlire aimoimi-es that the 
•lo\ei-nment has decided to iirovide a further sum 
of t;.7(l(>,(Ki() for agricultural education and research, 
in addition to the funds a\ailable for (he same object 
amounting to £1 ,(l(i(t,(i()0 under (he Corn Production 
Acts (Repeal) Act, and about t4(((i,(i(Hi a year from 
other (lovernment funds. 

The following aw.irds for (he year 1924 2.7 have 
been made bv the Salteis' Institute of Industrial 
( hemistry ami approved by the Couit of the 
Com]iaiiy- : Eellowships are renewed to Dr. W. (I. 
Sedgwick. .Vrmstiong College. .\ewcastle-on-'l'y ne, 
and O.xford, Ecllow, 1922 24, ami to Mr. W . Rander- 
son, lm]ierial College (if S(-ienc(‘ and Teehnologv, 
Fellow, 1922-2:1, and Hon. Fellow, 1922-24 (during 
tenuie of Albert Kahn Travelling Jb-IIowship). 
Fellowships are awarded to .Mr H H, Eveis, 
Cnivershy of Liverpool; Mr K. Knight Law, 
Cniversily- College, Nottingham ; Mr. fl S. Pink, 
Cniveisity Colk'ge, Kotlingham. and Oxfoid : and 
Mr. V. E. Varsley', J’.irmingham I’liiM-'sjty. The 
Sailers' Institute has also awarded 72 Crant.s in 
Aid to young men and women emlike.cd in eheinieal 
works in and near London to facilitate their fiirther 
studies. 
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IV'c lirciitly rcy'ivt to annoiinco the (leiith of 
Mr. Olto llciiiicr wliikt on a visit to South Afriva. 
An ohitiiiirv notio" of .Mr, llclnicr, u lio was an 
original nicnila’r of tho Soviet^ of (‘lii'niical ln<lnstry, 
Mill a))|)<'ar in ;i lator issiu'. 

'riic death is announced, at the aae of 80, of ^^r. 
Jofm Allen, eliairman of Kredi'iieh -Vilen & Son.s, 
Ltd., elieinieal niannfactnrer.s, f’()|)l;ir, and an 
orii^inal inendx'r of the Society of Cheinieal Industry, 
limpirc .^^otc)r Fuels 

The report of the I'anpiri' iVlotor Tik'Is ('oinniitlee 
set 11 ]) h\ the liDi'iiial -Motoi’ 'I riins])oit Conncil 
has iiei'ii puhli.sheil hy tin- Institution of 
Antoniohile Kneiiieers The rejiort const itiite.s a 
reniaiKalily '•oniph'te revii'W o1 |iraetieall\ every 
motor fuel Mhether eoniniereial or not, trom the 
points of view hoth of eheniieal and ph \ sieal |)ro[)ei ties 
and of eflieienev in actual use. 'I'he possibilities 
of alcohol alone or in adnii.xliil'e with other fuels 
are shown to he raua jironiisine, and intercsiin ]2 
ri'siilts hare heeii ohtanieil in the jiici'eiition of 

■■ kiioeldtiu " l)\ .iddina \ er\ .small anioiints of 

])\ riiliiie, dii'thil and tetracthil conipouiids to the 
fuel. The re.siilts are eiven of tests ruth !M), !C) 

and hi) jier I'ciit, alcohol and with mixtures of ah ohol 
and el In i'. The reports of suh-eommitlee.s on 
denatiiral ion and eveise re.strictioiis ha\e been 
published sepai ideli, 

Fur Dcriiiafilb 

The,Mmistri of Health has i.ssued a rejioi't (Ileporls 
on l*uhlii' Health and Medical Subjects, No. Il7, 

p]). .'H, H .vr. Stalioni-ry Olhee, IVice hd.) of an 
•'miinry into lhi‘ occurrence of dermatitis attributed 
to the nearine of fur eollai's Kxamination slioMcd 
that the disease was caused by furs eonsistini; of 
rabbit skins died to resemble beaver 'I'he dyes 
nseil were found In Id' ]iara|)hen\hnedi,amine and 
metajihi n\h nedianiine, which bare to be developed 
bi oxid.ilion, hydroueii [uanxide beiny tenerally 
used When oxidation is ineompleto. owiny to 
lairele.ssness oi' i'rfim molixcs oi eeonomr, actlielr 
irritant, bodies ,sueh as niiinone didmidi' are proilueed, 
and these jiroduets set up (hamat itis. It is eoncluih'd 
that defective or careless teclinif|Ue in the use of 
|iolentially danyeroiis dyes is, in all jirobabilit \, 
the cause of fur del mat it is. 

“ Aiitiknork *’ Compounds 

It is W'l'll known that the ))resiai(a' of a minuie 
(]Uaiilil\' of tetraethyl lead in motor fuel will iiiiwent 
kii'irkiiie in inti rnal-eornbustion engines, but no 
explanation has been i;|\a'n of the meclianism of 
this can lolls phenomenon. An e\|ilanalion has, 
howeier, been siiL'eestid b\ (i. L. WcntiJ, and I''. V. 
(Irimm (I ml .1- hh'ij ('h'tn , Sejit., I h:l^||fc According 
to these workias, |lie eiiciyy released jfflmie reaction 
of the hydrocarbon with oxygen sefvw'in it.arl to 
liberate electrons fiom tbe ri'iietiiig molecules, and 
the electrons, jiropelied at high xi loeity from the 
llame front, ionise the nioliaades in the gas in front, 
of tlie flame, this ioni.salion being regarded as tlie 
cau.se of the imeeleration of tlm tiame. It is thus 
angge.sted that the function of the leinl atoms in 
tetraethyl lead is to allniet the.se electrons, and 
form highly-charged lead ioirs, tliu.s pjoveuting tiio 


ready ionisation of the unburned hydrocarbons. 
In addition, the lead, it is ( onsidered, will attract 
the po.sitively charged h.\droearbon ion.s Jind tliu.s 
rendi'f them momentarily inactive. E.xjieriments 
made by the authors provide evidence in favour of 
tjieir tlieory. ami the xv'ork is being extended to . 
other antiknock eompound.s. I 

Italian Mineral Production In 1923 . I 

The following table shows the output of the various 
minerals and their products in 1923 as compared 


Mmes — 

, 

Metric 

tons 

Metric ) 

tons } ' 

Iron oro 


311,214 

290,450, 

Fcrromanpivncflo .. 


S.lflfi 

lO.O.OO 'la 

Manp:aneso onv 


4,t>!l4 

9,190 w 

Copper oro 


7,8«3 

7.230 T 
30,804 

Lend uro 


30,r,|7 

Zinc oro 


l)4,!i.’;(> 

130,881 'f'' 

Antinuininl oro 


6(17 

700t, rep 

Iron pyrjtf'8 


480,000 

493,11? tlm 

Anthracite 


20,423 

loi::^^ 

Coal 


108,i)2!1 

Lij^nito 


74.7,.102 

938,22 

Bitujninou.s BcluKt.. 


0,470 

2,5iJ 

Boat 


00,087 

00, H) 

Tiaw Hulphur 


107,330 

248,116 

(j round sulplnir oro 


22,700 

l.O.IIH) 

Hook salt .. 


49,802 

o;i *09 

Medicinal salt 


SO,,'172 

]. 0,’l97 

Pctroloiun .. 


4,290 

4,,S10 

Afiphalfc and bilumiiwi^ 
rook 

07,890 

) 40,2,00 

Bauxite 


00,040 

ns,222 

Lcuoito 


18,000 

«,720 

Bone acid 


2,448 

d.OOO 

(Jraphito 



. 0,5S4 

Quarries — 

Punuce 8tono 

l. 

r>40 

30,000 

AubofltOH 


1,.010 

Steatite and tale .. 


2(h4H5 

31,140 

Barytes 


liliaoo 

20,300 

Coloured t*arthg 


(hrion 

10,000 

Quartz and felspar 


31),S04 

40,770 

Poreclain clay 

. * 

7,r)87 

9,885 

Mafjnosium earths 


S,7<M) 

)3,2.')0 

Kefractory niatf'nal 

■ 

48,770 

08,200 

Silioious saiul 


oi (5 <540 

241.000 

Fluorspar • 



3,302 

Industries — 

Pjg iron 


■143,198 

229,100 

Synthetic pig iron 


14,4(K) 

18,000 

Steel and iron in ingotiS 


981,410 

1,121,912 

Metallic alloys 


20,214 

28,1.80 

Leail .. T. 


10,709 

17,0.091 

Silver 


<J,3G7 kilos 

9,530kilo8 

Zinc 


3,082 

3,700 

Zinc white .. 


7ir> 

1,009 

Copper eoment 


409 

397 

Antimony .. 


209 

175 

Asphalt 


41,920 

38,400 

RoHned bitumen .. 


993 

900 


In ferro-alloys, the produetion of which was 
insignificant before the war, considerable progress 
has been made. Steel production in 1023 was 
greater tiian it was before the war (933,600 tons in 
1913), but less than the 1,331,041 t. recorded in 
1917, the record year. The facilities of the Italian 
plants were greatly enlarged during the war and 
at the present rate of produetion it is estimated that 
they are working at only about two-thirds of their 
capacity. The production of metallic zinc in Italy 
is very small, most of the ore being exported to 
Belgium, France and Germany, The zinc industry 
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is new to Italy, and no production of metallic zinc 
is recorded for 1013, 1014 or 1015. Italy’s zinc 
resoiirces wore materially increased during the war 
owing to the existence of important mines in the 
annexed An.4rian territory. 'I'lic production of 
metallic lead, although considerably greater, is still 
elow the pre-war average of 21,074 t. The present 
csourees of copper are verv limited, having declined 
rom 80,0531. in 1014 to 72301. in 1023. No mctallio 
opper was produced in lt)22, but 1.50 t. was recorded 
or 1023. Imports of copper in 1023 were 40,0.83 t., 
if which 20,530 t. was suiiplied by the United 
itates In 1023, 1500 t. of nickel ore was mined, 

IS compared with 22 t. during the previous year, 
jut no production of metallic nickel is reeoidcd. 
The output of bauxite in 1023 was approximately 
50 per cent, greater than in 1022, whilst that of alu- 
ninium remained practically stationary around 800 f.. 

Practically the entire output of fuel consisted 
if lignite, although 150,.5tt0 t. of co.al, wlneb is 
ictually a higli-grade lignite produced m Istrm 
is also recorded.' It is interesting to note that 
:ifter having shown a decline from a maximiim ot 
2 117 145 t. in 1918, the produt^tion of lignite jh 
again’ incroa.sing and reached 038,220 t. m 1023. 
'Hie agreement between the Sicilian sidpliur con¬ 
sortium and the American jirodueers, eonclnded m 
March, 10:23, rcsullod in a considerable iucitnif?e in 
llie, Italian production of raw sulphur, but there 
was a small tlcelinc in the output of ground sulphur 
ore. -((./..S’. Com. R/p., May 10, lt>24.) 

Sliotk rcsalini: i:las< in Czcdiflslovnkla 

'I'lii' Prague (ilas.s Works, organised in lOI'.l M'tb a 
share capital of 12.0tll»,(it)t) eroiiiis, is cnaagc.l pvliici- 
pallv 111 llic manufacture of laboratory glass and other 
siici-ial glass proilucts. and b.ls l.itcly come to an 
acrceincnt with the owners of the ]iatciit for tlu‘ 
iinductioii of a shock-resisting glass iinilcr the tr.idc 
nan . ■' Rcsista, " whereby " Kesista glass shall lii' 
pvodneed as soon as the plant can make the luees.-aiy 
technical pre)iarations. 

The W orld’s Production of I'crtilisers 

In 1023 the .mtont of ammonium sulphate was as 
follows :--Fi-auee. ‘ .SS.Uilt) m.t, : Uermiuiy, 0()(t,<MHl 
mt • United Stales, 42(1,11(10 m.t. ; Pritain, dtiOpnO 
lilt ’and .lapaii, 70.(t00 m.t. la the same year, 
Prance produced .50,000 m.t. of eyananude, (.ierniany 
40(1,000 m.t , and .lapaii -10,000 m.t. Imports of 
Chiiean nitrates into 1-ranee amounted to 2()8,'.00 I - 
as eominired with 322,000 t. in 1013. iNotwitlistaiid- 
iiv' the reduced output of natural phosplintes else- 
where Algeria, 'rmiis and Morocco sleadily devi'lnped 
Iheir production. In Northern Africa 
of extraction has been as follows :—Algeria, 40.^,000 t- 
ill 1021 • Ob'),000 m.l. in 1023 ; Tunis, 1,418,()(K) m.t. 
in t0’>l’ and 2,2(il.OOO m.t. in 1023; Morocco, 
,80,000 in.t. in 1022, and 100,000 in 1023, Whilst, 
the worlds output of superphosphati's I 

t, i./1023. against P2,222.(K)0 t. m 1 . , 

Kreneh iiroiluetion lias increased troni 1,0i0.O K> m.t. 
in PtP! to 2 2l.'>,000 m.t. in 1023, ihe output of 
dephosphorising slags i.s 

017,000 m.t. in (mo’ in O-’S’ 

hourg, 282,000 m.t. m lOUi, and -3i),000 in 1.)..3 , 


Genmuiy, in 1013, 2,O’20,OOO, and 480,000 m.t. in 
1023 ; and I'.elgiiim, .tsg iKKi m.t. in 1013, as against 
27.7,tlOO in lt>23. 'I'lie produelion of jinlassiuiii snlt.s 
has risen from 1.10,3,7.71. ui 1021, ln 23o,<i(Ml t. in 1922, 
and 2-18,528 1. in 1023. W liereas 42,137 1. was 
imjiorted in 1013. about 107,(dio mt wa.s e\])orled 
in 1023, aliout 10,<i()0 m.t. going I” <be,it Piituin. 


COMPANY NEWS 

UNITED INDIGO AND CHEMICAL CO., LTD. 

'riie repiirl tor tlic .\e,ir to .lone .’tO. I‘»’24, shows a 
gross profit Ilf t;.(l,.7S7, wliieli ineli.des e\ccss pi'olits 
duty previously re.-er\eil and was stniek after pro¬ 
viding an iiiistati'd anuiutit foi depieeiaI ion (.eiier.ai 
ehaiges alisorli t-lOOO, leaving a ne( pruht ol UlO.OlS. 

A fnrtlu'r dij'idend is pi'oposcil on both the preterenee 
and ordinary shares, making 17 \» v i ent bu' the \ear 
(eoinpaivd with 10 per eeiil last ,\«ai..inil 12', per 
eent. for 1021 22). c.utx ing forw.mi tl! .2C.2. .maiiist 
(JOOtiO hronght in. 

BRITISH ALUMINIUM CO., LTD. 

'I be direetors annonnee a di\ ideitil at the rale of 
.7perei.nil peraininin, less ta j, on the oi(!inai,\ shares 
for llm si.\ nionlhs ended .Inne 30, 1021, pav.ible 
( I. 

BURT, BOULTON, AND HAYWOOD, LTD. 

Since the last report 02,000 oidin.nx sliar.s have 
been i.ssned. and also UioO 000 <> per cent liost inort- 
ijie e debenture .stoek. ’I he latter w ill t.ike the place 
of the Hank loan (for t;2t4,OOo) appemang in the 
balance sheet. .N’et prolits of t;72.02S were earned 
ill tin \ear to .Inne 30 last, after wnliiig oil 120.000 
tor ,l<-preeiation 'Ihe lialanee of tIO.KW hronght 
hirward is added. 'I he preferenc'e dividends, the 
interim ordinary dividends, and ilislrihntioii on (he 
workiTs' furt ilicalf's A linal 

(Hxiauml of 4 iH-v is iivoposcl on llm onlinary 

shares, making 8 per cent, free of tax for the tear 
(the same as for the iireeeding twelve niontlis). 
together with a iiiial distrilnition ol Ctiri ini l ie 
workers' ei rtitieates. Jii addition UtO.OOO is to lie 
carried to reserve, and there will be a lialanee ot 
.t;i7,241 to fie earriial fmw.ird. 

LEYLAND AND BIRMINGHAM RUBBER CO. 

Pr.itits for tile tear ended .lime 30, 10’24. am<mnted 
to C78,730, a decline of C70(i4 on the preMons tear.s 
fioun* l)c}a'rui.ition. reserw' b r (li^couiits, bad and 
doubtful delits and directors' remimeration absorb 
t;20 4.7(i (aeainst £10.332). leating a net pr.itit of 
i;5.s’283, mimpareil with ,£04.470 'Ihe direetors 
riadinin'eiid a final dividend of 7,1 per eenl. on the 
ordinary shaves, again making 1(1 per cent., placing 
to tb(' rvscrvn account (a^aiiisl t^TdOO). Icav^ufs 
€31,071 to he carried forward, compared with £3o.i01 
hronght in. 

NEW TAMARUGAL NITRATE CO., LTD. 

An interim dividend of 10 per eent. is .■mnoniieed 
on account of [irolits for the Acar ^to duly dl (tUc 
same as tlic interim (iivid^md f(.>r 1032-i:d). 
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REPORTS 

(IN TIIK jNnUhTRTKS AMI ('(l.MM i;H( K ( IF 

.Sr.MN. Dillcd Mfircli, 1!)24. I5y Ciqit. 1’. m: 15. 

((M5.J^4, H.^J. f.\iiniiicici!il Si'cictaiA, 

Madi'id. Dcinirtnicid nf Onci.mni.s'I' l.idc T'p. 7.S. 

H..M. Sliitidjicrv (M'lii(>. I!)2). I‘ik'c 2s. (id. 

Little jidvaiicc was made citlici' (•(iniiiiciciallt or 
industrially duriiio lil2;5 (r/ <'l■nll ii/iil Iml., Ii)2.'5, 
Tile two niaiii juiilili'iiis aic Morocco and 
transport, still awaitinu sohdion 'I In' mi'sl iiciit(> 
stacc (/(' till' nidiistjial crisi.s occurred in I!I2;S, but 
is now (■(iMsidcrcd to lie jmst, and better results me 
lioped for diiriiia Ili2-I 

III tbc niiiiiiie and in(‘tallnr{;ical industries tlie ct'ar 
opened ■u'itli need ]ire.s]ieets whieli were, boit’eter, 
not tidtillecl. 'I be jiroteetieii eiven bv the Con- 
sei \ atit e (iio erniiK lit to the coal iiidii.stry ■aas niiich 
niodilied. The oiitjiut from the Astuiimi mines 
lias 2..'i(ld.(.i('(( t., mill l,.'l'lt ('(.(I t. of British c( al were 
imjiorted, the total eoiisuiii|il ion beiiin .'i.tiS-l ,l!(lt) t. 
Owiiia to reduced British deiiiaiids the oiitfiid of 
iron ore «as low. Kxports of cupreous ]i\ rites fell 
and piice-euttint; by the lareer prednects jilacod 
main small eoneeiiis in dilticiilties. 'I he lead 
indnstrc" reinaiiKd aliout thi* .saiiu', t'-l l.'^li t. beiiifi; 
ex:[iorte(l in 192.'i : the present hinh (iriees are leading 
to the openine ol fresh crorkiiiiis. Zine output was 
.sliehtly iinpioM’d, but that of UK'i’enry fell .some¬ 
what, thoiieli an improvement is lioped for this \ear, 
('enient prodiietion increased considerably in i(l2;5, 
the output beiiif! estimated at (i(i(),(ltiO t. 

iraiA rsis ill iif'iicral wci’c aliow tht* JU'crnj’C, Imt 
])ri( e.s (ell owiiife to ivdneed purchases ; the .sugar 
crop was abumhmt. 

'I lie total \alue of imports in !()2.‘5 was 27(lS 
million pesetas (noniinaliy til —27r22 pesetas, 111215 
average about 112) against exports 1117 mill. 
Jiesctas. 'I'here were ineri'ased imports (if oils, 
natural earths, (ihosphatis of lime and wiiidow-gla.ss, 
and decT'eased imports of c(ial, coke and bri(ptettes, 
linn*, eenieiit, aslastcs. tar and pitch, and glass 
other thati window-gla.ss. Among metals and manu¬ 
factures of metals there was some change in the 
products in demand, steel in Inmjis and rough iion 
bars showing a big inenaise for e.Nainple, whilst 
jiig-iroii imports fell considerably 'I'he I'nited 
Kingdom holds a fairly gi.iod pisition here with 
Belgdiim, (.lermanv and the I'nited States as the 
chief e(impetitoi.s. .Among chemicals, dyistulls are 
obtained but little from tlii.scountry, which, howe\er, 
hold- the lead in oils, fat.s and wa.xi's. glycerin, .ilkali 
borates, eoppei suljihate. ammonium sulphate and 
otlcr animoiiium salts, and cream of tartar. Among 
textde impoils (Ireat Brit.ain has a strong competitor 
hi I'l'.iiiie 'file total imports from fheat Britain 
in I!l2;i w -ie valued, at til I .Il.TkdId. 

BKPoK'I' on TllR rnfA-M I.M . ('oMMJ'.RI I-tl,, A.M) 
l.Nin sTKUt. StTrATKiN (II Al STRIA. Ifetised 
to duly, lh2-i. By (b S. J’nii.fori.s, O.B.K., 
H.M. C'ominereial Beiret.ir\, A'ieniia. Deparl- 
Uient, of Oveisias Trade.' l'[i. .7((. H.M. 
Stationery Otliee, Iil2-t. Brice Is, (id 
The League gi Katioiis s( heme for the recon¬ 
struction of file country ha.s met with much hiicciss, 


and the budget is due to balance by the end of this 
MTir. The imjirovement in national finance is not, 
however, reflected in the general economy of the 
country ; a financial crisi.s in the spring (if this year 
led to a number of failure's. On the other hand 
uneinploynient has recently deereased. I’olit ica!l\, 
the country has bemi iindi.sturhed and relations with 
neighbouring e(aintries are excidlent. 

i'he agricultural industry still has far to go before 
rcaeliing pre-war standard, though a steady impiove- 
nient has been noticeable since IDH). (.'oal con¬ 
sumption iti !!I23 was again low'cr than in the jir('- 
vioiis year ; nnemplocnient in variiius indu.stries 
oih'i.s some e.Nfilanation, but' the develo]'iu(mt of 
water-power is also beginning to make itself felt ; 
the decrease, too, is mainly in lignite, i’here i.s 
strong competition between (V.eehoslovakia and 
Boland for the .-'iiistiian market in black coal ; 
72.(;li(t t(.iis of coal and 2i,0(;() tons of coke were 
imjiorted fiom (heat Britain. 

iiie eotnitrv i.s highly indui-trialiscd and ha.s a 
large surjiliis of manufactured goods for e.xport. 
i he industrial crisis which followed the stabilisation 
of the crown in 1022 lasted throughout I!I2;5, but 
has diminished in intensity and unemjiloymeiit has 
deereased considerably, largely owing to tlie occiijia- 
tion of the liuhr and the eotlap.se of (Jernutny as a 
eonijielitor, I’roduction of jiig-iron in Austria in 
10215 amounted to 15215,172 t. and of .steel to -BIO,-1-12 t, : 
the latter jiart (.f Ihe _\ear w'as the more favouiable. 
The percentage of full jiroduetion in Beliruary, 1021, 
was c.stinmlid as follows Leather (id, boots oO, 
rubber Kid, cotton 7ri-.Sd, wi.ol rather higher than 
cotton, hemp and flax (id, knitted go( ds (iCi. gla.ss 2d. 
The .stagnation of .Austrian industries is likely to 
last some time, both on aeeount of file lo.s.s of pie- 
war markets and also the high lates of tratisport. 

In 1!I215 inijKirts into Austria amounted to 
l77,122,(Ktd against t;715,22d,(:dd in B.122, whilst 
e.xjiorts Well' valued at (1-115,215K.(:(:d, against 
,l'4(i,15iil),(l(,‘(). The rise in imjiorts was mainly in 
articles of food and drink and in (inished goods, 
rather than in inatmials and maehineiy for the 
imjiro\enient of industrial and agricultural pro¬ 
duction. The jirineipal source of imjiorts is C/eeho- 
.slovakia, with 215-2 per rent, of the total in 1!I215, 
(lermany coming next with l(j(> jier cent., fi'llowed 
by Hungary witli 11 -4 jier (cut. 'I’he mo.si imjiortant 
exjifirt.s from Britain to Austria are leather, te-.xtiles, 
iron, and raw and senii-manufaetujed materials. 


A HOT SPRING AT ARCACHON 

This sjiring, which was mentioned by our special 
corresjKindcnt in his account of the li'ourth Congrc.ss 
of Indu.strial f'hemistry at Bordeaux, was discovered 
as the result of borings jiut down to 4()4 m. in the 
Abut ille Kor('.st by the Soeietc de Koeherche.s d’ Hydro- 
earbiiri'.s. 'The water, at a temperature of 25" C'., 
springs Id m. into tlie air, flowing at a rate of (Kt,(:(l() in. 
j.X'r hour, and its radio-activity is similar to that of 
the mineral waters al Vichy. The water is alkaline, 
contains free carbonic acid, nitrogen and sulphide, 
and is slightly magnesium. 
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The Action of the I^eater. By Dr. S. S.mith. 
Translateil by Maji'r R, Marx, M.Cl., B.So. 
I’p. xi+212. London: The Teohnical Section 
of the Paix-nnakors' Association of Great Britain 
and Ireland, 1112:!. Prico 15s. 

'i'lie ini])ortant part rvliicli Ihe beater occupies in 
the inunufacturo of paixp is -well known, and the 
statement that “ the sheet is made in the beater ” 
is in many instances ju.stitied. Mr. ('. F, lA-oss in the 
Foreword quite correctly describes the beater as the 
pivot of the mill, and the beating preparation of the. 
fibrou.s raw raateiial a.s the paxx’rmaking ojKnation. 

“The Action of the Beater” is a particularly 
valuable addition to the literature, because in it 
the author discusses the results of a very large 
number of systematic experiments which be has 
carried out under mill conclitions. 

In the introduction the author draws attention 
to the widely different views held by papermakcis 
on the question of beating and of makera of bealcis 
on their construction, and everyone will agree- with 
him that “ any reliable theory on the beating opera¬ 
tion must be largely based on detailed investigation 
of all tla^ factors concerned.” 

Both in the Introduction and in Gha|iter M, 
“ t'oinparativc Beating Tests,” the work carried out 
by previous investigators is fully, and in many 
ea.ses, critically discussed. 

In Chapter I the author deals with the effect of 
bi-ating on the character of the stutf with regard to 
physical changes, such as shortening of the fibres 
and of “wet l)eating” w'hich may result in both 
physical and chemical changes of the tilwes. 

Chajder IT, “The Mechanics of Ihe Beating 
Tackle ” ; C'hajder III, “ 'J’he Theory of Be.ating ” ; 
Chapii r IV, “ The Beating Pre.s.sure ” ; Chapter V, 
“ Inttuenee of Pressure and (!onsist('ncy on Iht' 
Beating Action,” contain a mass of detail which will 
be found of Ihe utmost interest to all concerned with 
the manufacture of iiajH-r. 

In Part 11, Chapter 1 to JV* the author discusses 
the results of exhaustive exix'riments into the power 
con.sumption of beaters. 

The study of the “Conditions Governing the 
Formation of Fibrages ” dealt with in Part 111, 
to which hitherto but litthi attention has been paid, 
will be found of s|iedal interest. Dr. Smitli has 
made a earefid study of this subject, which is one 
of the most important factors in determining the 
etiiciency of a beater. 

We are indebted to Mr. C. F. Cross for the “ .simple 
descriptive woi-rl ” Fibrage, which means “ the fibre 
attaching it.self to the bars and brought under the 
direct milling action between the bars of the roll and 
bed xtlRte.” 

Those who are- unable to follow the mathematical 
treatment of the subject will find a very useful 
summary at the end of the book, in which the author’s 
conclusions are set out in non-mathematieal terms. 

The book .should be carefully studied by every 
papermaker and paperraaking engmeer. 
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The industry is greatly indebted to tlVsCIVcliTHcaJ 
Section of the Paxx-i makers’ As.sociation r>f,_ Greit 
Britain and Ireland for iiublishing this w-ofl? hr 
English, and last, but not least, to .Major Marx for 
his excellent translation. 

,1. ITlKllNHE 
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The Dksios and Wokkino of Ammo\i\ Siii.r.s. 
By P. Pauri.sii, .4 I.C., .M.I.Chem.l'i I'p x\n i 
2,SI!. London: Krnest Benn. Ltd . 11)21. Price, 
IDs. net. 

Mr, Parrish s book should receive a hearty welcome 
from all who are conneete<l with the working of plant 
for the recovery of ammonia from any form of 
ammoniacal liquor, for though there are other books 
containing general descriptions of ammonia.plant, 
there are none within the reriewei's knowledge 
dealing witli the matter in dclad from the point of 
view of workimr the jilant in such manner as to 
obtain from it tlie greatest etiiciency and economy 
in manufacturing cost.?. This book well (ills the 
gap, as would be ex)H‘c1ed in view of Mr Parrish's 
exti-nded cxxierienee in the working of these jilants 
and the long and careful study he has made of the 
dilTerenl processes involved, and ot the principles 
on which they dejiend. Whilst it is jirobable that 
there will not be universal agreement witji e\erv 
one of Mr. Parrish’s conehisions, (\en those who 
differ from him on some yioints will gain niueh from 
a, study of the book whether thi-y are eoneerned with 
the daily working of the plant or the disign of new 
and better apparatus for the jiiirpose. 

What may be termed the leading ' motif ' of 
(be book' is economy' in steam, and consequently 
in fuel consumption, a matter very largely neglected 
in the jiast. This neglect was ehieity due to tin- 
fact that the users of sueh plant were, for Ihe most 
part, gas undertakings or eokeo\(-n installations, 
which hapjiened to have available supjilies of jioor 
fui-1 suitabk- for the jiurpose which were b.arely 
saleable, and. in <-onsequeni-e. economy of sueh 
fuel madi- but a small showing in reducing nuinu- 
faeturing costs. 'I’lu- great rise in the commen-ial 
value of even sueh low-grade fuels, has. howa-ver. 
eiitiri-ly altered (he ivosition. and a reduction in fuel 
eonsum]ition is now realised as iniperativi-, (-ven 
by those who formerly regarded this as iininqiortant. 
But, although steam and fuel (-conomy may be n-- 
garded as thi- main thi-me. ade(|uat<- consideration 
is also given to the underlying jii.m-ijilcs of the still 
and till- accessory parts of tlie ]ilant. sueh as iire- 
h<-at(-r.s. depldegmators liming ajiparalus and coolers ; 
the manutaeture of concentrated gas liquor, eon- 
eentrated ammonia lupior, and li()uor ammonia are 
all dealt with, as well as thi- difficult problem.s 
associated with the satisfac-tory handling of the 
waste gases and waste liquor piroduced in the jiroeess. 
and dirc-etious are indicated in which these are 
capable of inq-rovement. The most nolieeable 
omission in the book is that nothing is inclwled with 
regard to the manufacture of ammonium sulphatc 
from the gases given off from the stills, although 
(cxcei»t for the ammonia-soda prex-e.ss, where the 
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aniniDiiia from tlio stilk is, for the most part, used 
over and over aeain and only losses liaviny (o lie 
made "ood) by far the fireatest amount of ammonia 
evohed liom the stills is made direct into sniphate. 

Tile hook is well printed on e,,(id paper, and the 
illustrations are numerous and, for the most part, 
yood and clear. 'I’here are. however, some defects 
wlueh should he remedied in future editions. lAir 
e.Muniile, in Kie, HIT. re|ire.senl iny diayrammal ieally 
the .still used in the ammonia-soda process, the 
arranttement is not very clear, and part of the tiyure 
seems to have wandered into Kiy. HiS on the next 
pa^e l''urther, where the illustrations are numerous, 
these soinetinu's eel si'parated by .sev'eral payes from 
the descriptions, which is somewhat e.\as)ieraliny 
to the reader, and thouyh probably to .some extent 
unavoidable, miyht be nunle less extensive. 'I'he 
number of lypoyraphic.d errors is also rather larye, 
thouyh these are, for the most part, eonlined to 
transposil ion of Hynres, and espceially to the chmnieal 
form u he anil ei|uatn)ns, whiih suffer rat her se\erely 
in plai'cs. II. If. (.'iu.min 


1. Chk.misi UK Ri: McrioN i:\ in ( i u.i.kktkx Ry R 

l'ii> hlKSKi; INC. I’p !M». Dre.silen and Leip'/.ii': 
Tlieodoi- SleinkopIT, ID:.’-! I’riee .N(l.S,"» net. 

2. Licin’I NO l'’.iKiii'; IN K()t,7,oii)i-;,n. By Woliomm; 

OsTW M.n. Rp. .\lf’. .V)li. Itresilen and 
Rei|izig : Theodor Steinkojitf, 11124. Price S'.lill 
net 

I. 'I’he study of naetions in jellies is one of the 
most faseinatiny lines of colloidal research, owing 
piaitly to the beauty of man.v of the results, and partly 
to the ho|ie, renndi' and tantalising though it is in 
mau>' instances, of their throwing light on the origin 
of natuial sliuetiires The subject bears on so many 
different disei|ilines that the literature is even more 
widely scattered than that on other branches of 
colloid chemistry, and the author has ilone a .service 
to stinlents by presenting a brief hut quite adeipiate 
account of our present knowledge. A short intro- 
duet ion is followed by a deserijitioii of the experi¬ 
mental teihniqiie ol diffusion and jireeipitation 
^■\|)erinlents , a discussion of Pring'heim's rule for 
the direction in which the reaction iiroceeds, and 
eha)ilers dealing with ajiparent in iH^Innx, 

the degree of dispersil v .and crystallographic peciili- 
aiities of the jirceipitatcs formed in jellies. ’1,’he 
rest of the volume is diwoted to the jihenomenon 
ol periodic iireeipit.ition now generally assoei.ited 
with the author's name, the closely related ' rh.vth- 
mieal crystallisation," and their bearing on natural 
structures. Few readers, unfamiliar with the 
literature, wimld gather from these ehajiters how 
iniportaut have been the author's ow n contributions ; 
wherever possible, he describes the work of other 
investigators rather than his own. I'iven the 
illustrations, which are well chosen and re[irodueed, 
are largely taken from the jiapers of other authors. 

The work should be useful to a largo circle of readers 
and will probably tenqit most of them to make at 
least one set of " Jaesegang rings.’’ 


2. 'this largo volume is described as the first 
part of a treatise on the ojitieal iiroperties of colloidal 
or, more generally, disperse systems. .V eomparisoii 
with standard works, sucli as Freundlieh's “ Kapil- 
larchemie, ' which devote,s a total of about 2.') pages 
to tlie.se ]u'op('rties, is all that is necessary to impress 
the reader with the magnitude of the task aeeoni- 
[ilished b.v the author. An immense range of 
literature has been drawn upon, and the material 
has been marshalled so as to exhibit the two asjiecis 
which the author emphasises in his other works ; 
the continuity of jihenomeiia, from coarse disjiersions 
to molecular .solutions, and the variation of any oni' 
property with the degree of dispersity. 'I’he matter 
is treati'd under live prineijial headings : 1. 'L’urbidity 
and the 'fyndall phenomenon ; If. '1,'he iiltra- 
niieroseo|ie and the (jualitativc and quantitative 
nltra-mieroseopic investigation of disperse .systems ; 
111. Polarisation and iqitieal activity ; IV. Absor))- 
tion and colours, and Refraction and disjKU'sion 
in ilisjierse systems. 

In the first section the factors which iviuse turbidity 
in disperse systems, viz., refraction, rellection and 
diffraction at the intiTfaee, and their relative share 
with varying degrei' of dispersity, are diseu.ssed at, 
griNit length for both dielectric and metallic particles. 
'1 he chapter on ultra-microscopy is by far the most 
exhaustive treatment which tliis subject has received 
in a textbook so far, and it is illustraleil bv a number 
of veiy beautiful and instructive plates The third 
section gives the theorv. as lar as if has developed, 
of jiolarisation by metallic and l>v' non-conducting 
jiartioles, and a very full account of the variation of 
the sjiecdie rotation ot gelatin, tannin, etc., with 
age and concentration. In the fourth section the 
validity of bambeit's and Beer's ab.soiption formuhe 
for disjiersi' svsteins is discussed, as well as the jn’o- 
(hiction of eoliair bv the three factors which cause 
turbidity. The lin.d section de.ds with the problem 
of expressing the lefr.iel iv e indi'X of disperse systiuus 
in terms ol the indices of the jihases, their ratio 
and degree of dispersity. 

'I'he book is written throughout with th.it obvious 
and lively joy in the subject which is cliar.icterisiie 
of all the author’s works and iincs tempts 

him into an almo.st e|uc breadth of tmatnumt. 'I'ho 
])lan of the work-or. perhajis the nature of the 
subject involves a considerable ainoiint of repetition, 
some of whii’h seems avoidable , thus it is not- quite 
easy to si-e why oimleseence .should be treated quite 
.separately from turbidity, and why Lord Rayleigh's 
formula, should thus be discussed verv amply in 
two places. A number of minor jioints, on which 
differences of opin'ion are possible, might be made, 
but they would exceed the scojie of this review and 
do not materially affect the value of this pioneer 
work. 'J’lie volume will have to have a place in 
exx'rv library of colloid chemistry, and the purchaser 
may lind some consolation for the high price (which, 
no doubt, is ^larlly jiistilicd by the expensive illiis- 
tralion.s) in the thought that very little of it is 
s[ient on information already available in the other 
volumes on his shelves. 


Emil H.xtsciikk 
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MARKET REPORT 

Tliia Market Report ia compiled from Bpecial information 
received f’'oni tho Munufoedurers coucenied. 

Unices otherwifU!; .laird the prices quoted hejow cover fair 
quantities net ami naked at sdlers' u'ork.y. 

OENI-RAL HBAVY CHBAHCALS 

Acetic Acid, 40% tooh. ., £23 10a. jicr ton. 

xVcid, Boric, Coinmcrciai- - 

OryBt. .. ,, .. £l5jM'rion. 

Towder.£47porton. 

Acid Hydrochloric .. 3s. 9d.- Os. per carboy d/d., 
nooordirij’ to purity, alrength 
and locality. 

Acid Nitric 80° T\v. .. £21 10s.- -£27 j)cr ton makers’ 
Morks, according to tliatrict 
and quality. 

Acid Sulphuric .. .. Average National prices f.o.r. 

makers’ works, with shglit varia- 
tif)ns up and down owing to 
I()(;al (lousideratioiifi : 140° 'I’w., 
CVu<lo Acid, 0.7s. {xn* ton. 108° 
'J\v., Arscnicfil, £o 10s. per ton. 
108 Tw., Non-ar.s('nical, £0 lOs. 
])cr ton. 

\mTnania Alkali.. .. £0 I5s. ixr ton, f.o.r. Special 
terms for contnicts. 

Reaching I’owdcr .. Spot £11 d/d.; Contract fclO d/d. 
4 ton lot.H. 

Bi.sulphito of hime .. £7 per ton, packages extra. 

Borax, Commercial— 

Crystal .. ,. .. £25 per ton. 

Towder.£2<3 per ton. 

(I’ackcd ill 2-c,uu. l)ag<5, carriage 
}»aid any station Jn Croat 
Britain.) 

Calcium Chloride .. £.7 17s. tWl. ji.-i ton d/d. 

Copper Sulphate . . .. £2.7 per ton. 

Motiiylato<l Sjarit 04 u.p - 

InduHtrial .. ..3s Id.- -3s. 5d. per gallon, accord* 

mg to quantity. 

Min.'raliscd .. .. 4fl. 2d.—4s. 6d. 

Ntikol Sulphate .. .. ^ £3S per ton d/d. Normal busi* 

Ns'kel .\iumon. Sulphate j ness. 

Potash Caustic .. .. £30- £33 per ton. 

Potass. Bichroinato 5,M. per lb. 

Potasa. Chlorate.. .. 3d—4d. per lb. 

Salammoniac .. .. £32 }»cr ton d/rl. 

Suit Cake.. .. .. £3 los. ^K>r ton d/d. 

Soda Caastic, sola! .. Sj>ut lots; ftdivcrcil. £10 I7s. tkl. to 

£19 7s. Od. per ton, according to 
strength. 20s. less forcontracta. 

Soda Crystals .. .. £.7 5;u-—£v7 10s. per ton ex railway 

de])uts or ports. 

Sod. Acetato 97/98% .. £24 per ton. 

Sod. Bicarbonate .. £ltt lOs. per ton, carr. paid. 

Sod. Bichromate.. .. 4Jd. peril). 

Su«l. Bi.salpliilo Powder 

00/02%.. .. .. £18—£ly per ton, according to 

ipmntity, f.o.b., l*owt. iron 
<lruins included. 

Sod. Chlorate .. .. 3d. per lb. 

Sod. Nitrate refd. 90% .. £13 .7s.—£13 lOs. per ton ox 
Liverpool. Nominal. 

Sod. Sulphide cone. 00/05 About £14 10s. por ton d/d. 

Sod. Sulphide cryst. .. £9 i»cr ton d/d. 

Sod Sulphite, Pea Cryst. £15 i)er ton f.o.r. London, l*cwt. 

kegs included. 

RUBBER CHEMICALS 

Antimony sulphide— 

Golden ,, .. ,. 5’Jd.—la. 4d. per lb., according to 

quality. 


Antimony sulphide— 

Crimson ,, .. Is. 3d,—i.s. Gd. per lb., according 

to (jujil)ty. 

Arsenic, Sulpbule, AVllow U. lid. prr lb. 

Barytes .. ,. .. £3 lOs. to £G l.7s. prr ton, accord¬ 

ing to qunlily. 

Cadmium Sulphide .. 3s. 9d.- -Is. pt i jb., juconliug to 
quantity. 

Carbon Bisul 2 »hide .. £30 -£33 piT ton, lu cording to 
quantify. Again tlcana. 

Carbon Black .. .. 7il.—Tld. imu- 11). cx wUntf. 

Deuri^r. 

Carbon Tetrachloride .. £90—£G5 per ton, according to 
quantity, drums extra. .Again 
iIho rer. 

Chromium Oxide, green. . Is. 3<I. per lb. 

^5(1.—9td. per lb. l>cmaiid very 

Imliarubber Substitutes ) brisk. Prices likely to rernaili 

White anti Dark ..1 stf'july owing to limmcss of 
rajM'Sf'ed ml^. 

I^inqi BUu'k . . . . £48 per ton, baro l.-t free. Ad¬ 

vanced, 

Lead Hyposiilphito .. 7-!d. fn-r Ib. 

Jdthui>oii(s 39^^^ ., .. £22 Ids. per lull. 

Mmornl J’iublxT “ Riib- 

jiron ” .. .. .. £10 Tm, jier ton fo.r. L<'n(lon. 

Sulphur.£10~-.£12 per ton, iii'i *irding (o 

quality. 

Snlpliur Prccij). B.P. . . £.70- £.77 p<*r ton, a<-c<udnig to 
<juunli(y. 

Siiljihur Chhaido .. 4d. per lb., carboys extia. I)<'urer. 

'I’lii<.)earbiinihdf) . . .. 2s. (mI. ju t lb. 

Von)ii]jon, pain or deoi> .. 5s. kl. jier 11). dearr-r. 

Zinc SuIj)hido .. . . 7L1.—Is. 8<1. per Hi., aeeurding to 

quality. 

WOOD DISTILLATION PRODUCTS 

“ Sun nuT coiulitions ” jirnvail in (Ins as in most induBtiies. 

Acetate of LniK!-— 

Bniw n . . . . ..£12 ])cr hm. 

* be\ . . . . . . £ I n pi-i- l (III. 

Liquor.9d. per gall. 32° Tw. 

Cliuo nui .. . . £7 I."*'. £11 * 1 -- pi i ton. .oioidni:’ 

to gi.idi- and Ioim1ii\. Abnket 
liriski I 

Iron Liquor .. .. Is. 7d. jxt gall. 32' Tw. 

Is. 2d.24' T’w. 

Rod Liquor .. .. lOd.-Is. per gall. M/IS'-'I'w. 

W iind t'leosole .. .. 2s. 9d.j>ci ';all. I’mcliocd. 

Wood Naphtha— 

Mi--' il'Ie . . . . k lod p< I g.ill. no*', OP. 

SiiKent .. .. .7 k. :k|. 10",, O.P. 

M oo<l Tar . . . . £ 1 .7^. pci inn 

Brown Sugar ot Lead .. £l.‘lp<‘i Ion. (leap. r. 

TAR PRODUCTS 

Aeid Carbolic— 

Cryttals .. .. GJd. per lb. Quiet. 

Crude 0()‘a .. .. Is. 9d.--l.s. lid. per gall, accord¬ 

ing to de.rut. Still quiet. 

Acid CTi'sylic, 97/09 .. 2s.—2s. Id. per goll. Demand 

fair. 

Palo 9.7% .. .. Is. Od.- 1 Id. per gall. 

Dark .. .. ..Is. 0d.--2s. jxt gall. Quiet. 

Anlhraecn<3 Paste 40% .. 4d. per unit per I'wl. Nominal 
j>rieo. No bu.-'iuess. 

Antiiraceno Oil— 

Strained .. .. 71d.'—9<1. per gall. Quiet. 

Unstrained .. .. (JAd—7td. j)er gall. 

Ben/.olo-- 

(Tudo 65's .. .. 7kl. -9d. )>er gall, cx uorka in 

tank wagims. 

Bon/.ok— 

Standard Motor .. Is. Hd.-- Is. 3d. j»t’r gall, ex \\orks 
m tank wagons. 
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B: n/.ole— 

I^uro 

Tohiolo 90% 

Puro 

Xylol I’oiiil. 

Pun> 

Croosoto— 

(Vosylic 20/24% 

MuUUo Oil 
IfoavyOO 

StuJulart! SpOf'ifiri^tlou 

Njiplitlin 

Sulvfiit ‘.Kl/UJO 

SolvonI 


Is. 5i(l.--ls. 7d. per gall, ex 
works in tank wagons. 

Is. Is. per gull. Simill 

cloinaiui. 

Is. 80.—2s. per gall. Small 
(ieniaixl. 

2s. ,‘1(1. pel* gull. 

3s. 3.1. per gall. 

S.Jil. per gull. N’otniuch Inisino.ss. 

Old. p('r gull., uee<'rding to 
' quality and dislrict. Small 
1 export inquiry. Market quiet 
V l>ut fairly steady. 

lid.-- Is. />d. p('r gall., neeordiiig 
to district. Pair demand. 

lid.—Is. 4d. per gall. Fair 
denuiud. 


Naplithuicne ('nide--> 

Market <lull. Not much oxj>ort inqimy. Olioaper in 
^orksliiro than Jjaneasliire. 
l)raine<l ('n'ostdu Salts Quiet. 

VV’hiz/ed or hot presj,e<l £7-- £0 per ton. 

Nuplithalene- - 

Crystals and J’'ialvo(.l .. £13—£lt) piT ton in York-shiro 
and London respectively. 

Pitch, medium soft .. 5os. (Hts, per ton f.u.R. for next 
sea.son. Freipicnt inquiries. 

I'yridiiu'—-tMj/lOO .. IDs. pt'r gall. Again ileurer. 

Market linn. 

Heavy .. .. I2s.-' 12s. Od. Little business. 


INTPRMLDIATnS AND DYHS 

d’here has he.Mi a r<>nsi(lr“iMbl«' tailing olt in laisiness iti 
Andiiie l)ycs, th'dri^. jjn* now l»«MnL' r4Mel\'ed l(ir clay to day 
requneiiionis only. 'I’la- outlook is not \'ery proiiusing. 

In the folhnving li.st of Intermedialos delivered prices 
iuelude p4iekagc;M except whore otherwise stated. 

Acetic Aniiydride 115'/,', . . Is. 7d. per lb. 


Acid H. 

Acid Naphthiouie 
Acid Neville and Winthoi 
Acid Salicylie. tc?eh. 

Acid JSulpliandie 
AluminiumChlorido,an]iyd 
Aniline Oil 
Aniliruf Salts 
Antimony Pcmtachlorido 
Benzidine Base .. 

Benzyl (’hloridtj 95%, 
p-Chiori>honol 
7 ?-Chloraniline 
o-Crcsol 19/31 ' C. 
m-Cresol 98dotV/y 

p-Cresol 32/.'t4'’(j. 

l)ichloraiiihno 
Dlehlorandme S. Acid . . 
^•JJichlorbonzol 
Diethylandine 

Dimethylaniliiio .. 
Dinitrobonzc'no .. 
Diniti-ociiloi benzol 
DinitroLoIueiie— 48/50'’ C. 

00/08'= C. 

Diphenylamino .. 
Monoehlorbenzol.. 
/INaphthol 
aNaphthyloniino 
/iNttphthylamine 


3s. 11(1. per lb. 100% basis d/d. 
2s. 2d. per lb. 100% basis d/d. 
5s. 8d. per lb. 100‘/o basis d/d. 

Is. Id.pr'flb. Improved demand. 
9]d. per lb. 100% basis d/d. 

.Is. per lb. d/d. 

7i|d.—8id. per lb. naked at works. 
7^d. 9d. per lb. naked at works. 

Is. j)cr lb. d/d. 

4s. fuT lb. DO'/o basis d/d. 

Is. id. per lb. 

4.S. 3d. per lb. d/d. 

3s. perib. I0t»% bnsi.y. 

4id. per lb. Demand .steady. 

2s Id. 2s 3d, per Ib. Demand 
niodcruto. 

2s. Id.—2s. 3d. per lb. Demand 
jnod(;rate. 

3s. p(>r )b. 

2s. Od. per lb. 100% basis. 

£85 per ton. 

lb. Od. per lb. d/d., paekagos 
c xtra, returnable. 

2s. 3d. per lb. d/d. Drums extra. 
10«I. per lb. ankcMl at works. 

£84 lOs. perton d/d. 

8d.- -9d. per lb. nakcal at works. 
Is. 2(t'..per lb. naked at works. 

28. lOd. peril), d/d. 

£03 r>or ton. 

Id. perib. d/d. 
la. 4d. per lb. d/d. 

4a. per lb. d/d. 


trt-Nitranilino 

7 )-Nitraniliiie 

Nitrobonzono 

o-Nitrochlorbonzol 

Nitronajditlialeno 

p-Nitrophonol 

p-N i tro ‘O-mnido -j)h(‘nol 

w-Fhonylene Diarnme 

p-l’lienylene Diiunino 

R. Salt .. 

Sodium Naplithionate 
o-Toluidino 
p-Toluidino 
m-Tuluylono Dianuno 


4b. 3d. per lb. d/d. 

2s. 3d. per lb. d/d. 

5jd.—S^d. per lb. naked at works. 
2a. 11(1. i)or lb. 100% basis d/d. 
lOJd. per lb. d/d. 

Is. 9d. per Jb. 100% basis d/d. 
48. Od. i)or lb. 100% basis. 

3s. I Id. per lb. d/d. 

10s. 2d. per lb. 100% basis d/d. 
2s. 5d. per lb. 100% basis d/d. 
28. 3d. per Jb. 100% basis d/d. 
8ijd. per Ih. 

4h. 2d. ])er lb. naked at works, 
48. peril), d/d. 


PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 


Acid, Acetic B.r. . 

. £47 per ton. 

Acid, Ae('lyl Sahe\lie 

. 3s. Id.-- 3s. 3d. per lb., according 
to quantity. 

Acid, Benzoic B.P. 

. 3s. por lb. 

Acid Boric B.P. . . 

. Cry.st. £51 Pow’dor £65 

j)er ton. CViniage j)uid any 
station in (Irout Britain. 

Ac-id, Camphoric.. 

. lOs.—21s. per lb. 

A< i<I, Citric 

. Is. 4Ad.—Is. 5d. per lb., loss 5*^/, 
for ton lota. Market very weak. 

Acid, Callic 

. 3s. p('r lb. for }>iire ci’^ stal. 

Acid, Pyi'ogallio, Cry.st. . 

. Os. 9d. per Ib. Besublimed quality 
8 b. j)or lb. Market lirm ; in- 
ennusing (h'nuuid. 

Acid, Sraiicylic 

. Is, l‘d.—Is, 9(1. j)ei' ll.>., uecordinp 
to quantity. Demand rather 
caSKT. 

A( id, TuiiiiK 15.1’. 

. 2^.. led. peril). Alarkt't ipiut. 

Acid, Tartaric 

. Is. lid. per lb. less 5%. 

Amidol 

. 9s. per lb. d/d. 

Acetanilide 

. 2s. Id.*-2s. ,3d. per lb. fc 

quantity. l>omand slow. 

Amidopyrin 

. 13.S. .3d. per lb. Neglected. Stock- 
low. 

Ammon. Benzoate 

. 3s. 3d.—-38. Od. j)cr lb. necordb‘g 
to quantity. 

Ammon, ('arhoiiatc ILP. 

£37 per ton. 

Atropine .Sulphate 

. 12h. Od. per oz. for English make. 

Bar bi tone.. 

. I5s.*-l.'s. Od. j)erU) Quiet imirkot. 

Bcnzomijihtliol .. 

. OB. 3d. i)or lb. Small inquiry. 

Bismuth Suits 

. Prices reduced by about is. 3d.— 


28. 3<1. per U>. on account of 
tbo fall in the price of tlie metal. 


Bismuth (’ar)jonato 

.. 10s. Od.— 12s. Od. perib. 

,, I'ltrato. . 

.. 10s. 3d..—12s. 3d. ,, 

,, Suhcvlato 

.. 9s.—1 Is. ,, 

Subnitrato 

.. Ss. 8d.—lOs. 8d. ,, 

Borax B.P. 

.. Crystal £29, Powder £30 jier ton. 
Carriage paid any station in 


Great tlritain. 

Bromides . . 

. . Mark-t firm, and Continentid 


prices fully maintained with 
upward teiulcm-y. 


Aininonnmi 

. . Is, tid,- Is. lid. [KT Ib. 

J‘otas*.utni 

Is. 4d. - Is. 7d. per Ib, 

Sialmni 

. . 1-. rid.- Is. Kd. ])er lb. 

C‘»d» lion Lnc tan- 

.. Is. fid.-- Is. 9d.. according tc 
quantity. Fair demand and 
steady market. 

Chloral Hydrate .. 

,. 48.—48. 3d. per lb. V'^ery firm and 
scarce. 

Cliloroform 

.. 2.S. per Ib.forcwt. lots. Very steady 

Creosote Carbonate 

.. Os. Od. per lb. Little demand. 

l''ormald('h\dc 

.. £.“ty |)(‘r ton. 

Glycerophosphates- 

Fair bu.siiie.s.8 passing. 

Calcium, soluble 

and 

citrato free .. 

.. 7s. per lb. 
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Jlycorophofi’phatea— 
Iron 

Magnesium .. 
Potjujsiiun, 60% 
Sncliiun, 50% .. 
juaiaool Oarbonato 
iexmnino 


j|[omatr<.>pino Hydrobro 
f mide 

lydraHiiiio bydnx'hlor .. 
|yp()pliosi>liitos— 

- Caloiurii 
'' Potassium 
Sodium 

ron. Ammou. Citrate 
B.J\ 

daguesiiun Carbonate— 
L4i£ht Coimnercial 
liftgncstwTrf "Oxide— 

Light Coinmercial 
'itravy Conimorcial 

leavy Pure .. 

^^.K.R. rccrysi. B.P. 
^ip^ynUu-tic 

l^rcuriuls 
V'Rc<l oxide 
Corrosive sul)liiimte 
White precip. .. 
Cuiranel 

tfothyl Selioylide 

Methyl Sulphonal 
^etol 

efonnaldcliydo 
i^araldehydo 
Phenaeetin 


I'luMlU/.'h.- 

iM)( iudplutial<‘iii . . ' . . 

Potass. Bitnrtratc— 
99/100% (Cream (*f 
Tartar) 


Ptitass. Citrate 
Potass. Todido 


P<da.4fl. Motubiaidphite .. 

Potass. Permanganate .. 
(Juiniiio Sulplmto 

Ih'hiircin .. 

Saecharin 

Salol . 

Silver Prokanafo.. 

Sod. Bonzoate, B.E’. 

Sod. Citrate, B.l’.C., 1923 

Sod. Hyiioaulplute— 
Photograplnc .. 


Sod. Metabisulphito cryst. 


83. 9d. per lb. 

9s. per lb. 

38. 0(1. per lb. 

2s. Cd. ,, 

lOs. Od.^—lls. 3d. per lb. 

3s. Gd. per lb. for Englifsli inako 
—market stootly. 

30s. per oz. 

English make offered, 120s. per oz. 

33. 6d. per lb., for 28-lb. lots. 

4s. Id. per lb. 

4s. , 

23. Id.—2 h. nd. [ti^r lb. 


£30 per ton net. 

£75 per ton, less 

£25 p«'r ton, less Price 

reduced. 

2s.' -2s. 3d. per 11>., aceonling to 
quantity. Steady market. 

.57s. Gd, per lb. 

2Gs, 31s. per II)., a* i-oriliiiL' to 
(pumlitx. lOnulish make. 

Market very quiet. 

5s. 3d.— 03. 4d, per lb. 

33. 0(1.~3s. 7d. „ 

4s. 7d.—4s. 8d. ,, 

3s. lid.—4s. 

Is. lOd.—2s. Id. j>er lb. Keen 
competition. 

2 t)s. per lb. 

lls. per lb. Britisli make*. 

2s. Kijd.—3s. per lb. Xot very 
a<!tive. 

Is. .5<1.— Is. Gil. )>er U.>. in free 
bottk’S ami <‘ases. 

Gs. per lb. Price and demand 
steailv. 

7-. 2d. per lb. 

.'•-J. Ud. - 's. t<d. I»er 11). in < W !. Ini <. 


88s. piT ev\t., loss 21'^„ for ton 
lots. Pirm marki-l. Prices have 
upM'ard't endency. 

Is. lt)d.—-23. 2d. i)cr lb, 

IGs. 8d.'—17s. 5d. per lb., accord¬ 
ing to quantity. («oo<l steady 
tlematul. 

7/,d. per lb., 1-cwt. kegs im hided. 
P.n ). I .oiuk)]!. 

71d. per lb. 

2s. 3d.-- 2s. kl.^KT 07 .., in lOO oz 
tins. Steady market. 

5m. lid. per lb. 

G38. [)er lb., in 50-lb. lotsi 

3s. Gil. per lb. 

9.S. Gd. p(T lb. 

2s. Gd. ()er lb. Ample supplies. 
B.P. quality avnilabk*. 

Is. lid.—28. 2d. JHT lb., according 
to quantity. 

£13" £15 per ton, according to 
quantity, d/d. eonsigms^’.s sta¬ 
tion in l-cwt. kegs. 

37s. Gd.—6O0. per cwt. nett cash, 
according to quantity. 


Sod. Nitnipriisside 

IGs. per lb. 


Soil. Potass, Tartralo 
(Rochelle Salt) 

75s S2 h. (kb pi 

i‘i cwt., at:cording 


to qunni i( \ . 

thiiei market. 

Sod. Salicylate .. 

Miiiket ralb.v 

easier PowdiT 


2'i. Id 2-. 3d. pi-r lb. Crystal 
at 2s. 3<l- 2.. .5d. pnr lb. 

Flake 2s. 9d. p< r Hi. 


Sod. Sulphide— 


Pure rei’ryst. .. 

lOd.- -Is. 2cb ])er lb 

Sod. Sulphite, anhyilroug 

£27 lOs.- -£28 his. jier ton, accord- 


mg to quantity, l-<-\vt. kegs 
iiicludod. In large casks £1 
per ton le.ss. 

Su1})h(n\id.. 

Thymol .. 

I5s. per lb. I'kisier. 

29'-s. pi-r lb. nominal. Very scarce 

indeed. 

Pl-RPU.MnRY CHEMICALS 

Aortophenono 

12s. Gd. per lb. 

Aubepino .. 

15s. .'kb ,, 

Amyl Acetate 

2s. Gd. „ 

Amyl Butyrate .. 

Gs. 9(1. 

Amvl Salicylate .. 

3s. 

Ancthol (M.P. 21/22'^ C.) 
Benzyl Acetate from Chlo- 

4s. Gd. 

rino-free Benzyl Alcohol 
Benzyl Alcohol five from 

2s. 9d. 

Chlorine 

Ben/.aldehyde fivo from 

2s. 9(b 

(lilorine 

3s. (kb ,, 

Benzyl Befizoule. . 
Cinnamic Aldehyde- *- 

3.S. (kb 

Xat urid 

ITs. (xb 

Coiunann 

19s. Gd. ,, 

Cilronuilol 

17s. 

Citral 

8s. Gd. ,, 

Ethyl ^’mnanialo 

12s. (kb „ 

Etliyl Plithalate .. 

3s. 3d. 

Eugenol .. 

lOs. G<b 

lleraniol (Palmnrosa) 

3.5.S. 

(.’erauiol .. 

1 Is.—18s. Gd. p(‘r lb. 

Hehotropino 

7s. 3d. 

Imo J^ugonol 

!5s. 9d. 

J>inalol ex Hois do Rose. . 

2Gh. 

Linalyl Acetate .. 

2(is. 

Methyl Anlhranilato 

9.S. (kb ,, 

Methyl Benzoate. . 

5s. 

Musk Ambrotte .. 

45s. 

Musk Xylol 

lla. 

Xerolin 

4s. 9d. 

Phenyl Elbyl Aeidoto . . 

15s. ,, 

Plu'iiyl Ethyl Alcohol . . 

IGs. ,, 

Hluxlinol .. 

GOs. ,, 

Sat'rol 

Is. I9(b 

'IVT)iincol .. 

2-^. 4d. 

Vanillin .. 

2Gs. j)er lb. 

ESSENTIAL OILS 

Ahnoiid Oil, Foreign 


S.P.A. 

15s. Cd. per lb. 

Anise Oil .. 

2s, Od. per lb. 

Bergamot Oil 

I7s. Gd. per lb. 

Bourbon Ccraniiun Oil .. 

3()s. Od. per lb. 

Camphor Oil 

G5s. per rwt. 

Cananga Oil .Java 

lOs. (id. per lb. 

Cinnamoii Oil, Leaf 

G^d. per oz. 

Cassia Oil, 80/85% 
Citroiadla Oil— 

lOs. per lb. 

Java85/fK)% . 

5«. 8<.b i>or lb. 

Cevloii . . 

3s. 5 lI ])er lb. 

Clove Oil. 

7s. (kb per lb. 

EueulyptUH Od 70/75^*0. . 
Lavender Oil— 

2s. 5d. per lb. 

French 38/40% Esters 

278. Cd. per lb 
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Lemon Oil 
Lemoiigrays Oil .. 
Oranpe Oil, 8\voeL 
Ot (o of Ruse Oil— 
Rulgarian 

Talma Rosa Oil .. 
Peppermint Oil— 
\\’aytiu ('oujil y 

tla|»iun->.c 

Potitgi'ain Oil 
Sanrlal Wottd Oil- - 

jVIj'Horf^ . . 

Australian 


.. 3s. per lb. 

. . .3cl. })t?r oz. 

.. 11s. per lb. 

.. 37s. Oil. per oz. Production below 
average. 

.. 18s. [)or <)Z. 

.. 17ri. })cr lb. 

. . ;>Us. p< r 111. -Marled very aOive 
ami pricfs rising. 

.. ) Ss. (ill. prr lb. Market very 
aeiive aful pj’ices rising. 

. . 9.S. 3il. per lb. 

. . liOs. 7d. per lb. 

. . 21s. per lb. 


PATENT LIST 

The (latf» tflvea iu this list an\ In tlic rase of Applications for Patt*nta 
those of nppllo.itlon<}, ami In (ho rase of Completo Specifications nccr'pted 
those of the (HJicial journ.als in whicli tfio acceotanro is annoiiiicecl. Com- 
pleb* Speriiioations tints iiiivcrtlsinJ as acreptou are open to lasitcction at 
the Patent OlHce lirimeiliatriy, ami to oppo.«iltii>ii tu torc N'ov, indi; they 
are on aair at is, each at the I’.atent Oihce, .Sale liranch, Quality Court, 
Chancery Lane, Loiuioti, W.C. 2, ‘oi Si pt. 2.'*tli, 

I.—Applicfttioiia 

Criiwe ami Mills, rieciftitnling find filtering. 20,8.32. 
Sept. 3. 

Kollim-giII. lA'apurators. 20,888. Sept. 4. 

Ifcyl. Jfrating am) ili.stillatiun of li<|niil.s and solids, etc. 
20.7r.f''. Sept.. 3. 

Syiiibetic Aniiminia. nnd Xitrati's, Ltd. (ainying out 
catalytic naitiuns. 20,r)72. S<*p(. 1. (U.S. 1.9.23.) 

I. CumpUde Spccificalions Accepted 

1 1,37 t (1923). l''aluin. (..'rusbing-mills. (221.001.) 

2('>,7I I (1923). Sliuics. 'roners.nnd I'ldled Alkali (Jo., Ltd. 
Means tor i losine, or s<*alirig. gltiss or like eontrtim'r.s. more 
e.s[»ei iidiv ada])|ed for use in (bo tjuiispoj't of eh(‘rnieals. 
(221.197'.) 

2(«.IitS (1923). Hunter. Sellling or prec-ipi(a(iou tanks. 
(221.1(19.) 

29.990 (1923). f^ake. (Kurnact' Urtginotu-ing (a).). IJid- 
vori/.ers. (221,121.) 

II. -- Application.^ 

Casjiaji. 1 >isl dial ion of liituininou.s .substances. 20,704. 
Sept. 2. ((ier.. 24.1i>.23.) 


f’n 

■emnji. Trealifig (ul-bcaring sliak's. 

ai.fKi:). 

Sipt. 

•1. 

He 

yl. 29.7.'i0. XV( 1. 



Ho 

Ith-n. Alanufitef me «)f water-gas. 

2(),S2I. 

2(t.82 

15. 

pt. 

3. 




.loiii's. AlanufacttiiY- of j onilaistible ga.s. 

21,071. 

Sc].!. 

(i. 

Me 

laiiiid. l'r()ee.ss of li(|netying e.'U'b<>ti. 

21.010. 


5. 


(Cer.. 17.0.21.) 

Sauer. 2tl.7tt3. >Ve .\rx. 

Samr. 2u,'.»05. S,i. .\X. 

'rriJiidde. rrodueirie ir.isoline from solid material. 20.097* 
Sepl. 2. 


V,—Application 

3’cxlilpateiJtgo.s. Itiipruving vegetable fibres. 21,09; 
Sept. 0. (Her., 8.9.23.) i 

V. —Complete Specification Accepted 

13.709 (1923). Soc. ImIuK. pour rAjiplication de Rix'vc 
ct Procedes. 'IVeatment of liytlrated celliiloHi'.s to diminiK 
t heir absorpt iv<* capacity. (2o I jO-O.) 

VI. —Applications 

British Dyt'.stulT.s Corporation, Ltd., Blackshaw, Koi'sf/i’ 
and Lawrie. Dyeing etc. wool and fur. 21,080, 21,0. 
Sept. 0. ‘ 

VII. “Applications 

Crow(‘ an<l IVIills. R<‘covering evanogen front solulic 
20,833. Sept. 3. ‘ - 

N'or.sk ilyilro-Klektrisk Kx'aelstofakticselakab. Apparal 
for .syntlndie pro'luction of ammonia. 20,089. Seid.l 
(.Vorway, 28,9.23.) I 

Tliilli}))> and Sutherst. Maiuifaeture of eoiloidnl sulj) I 
20.998. Sept. .7. A 

Synthetie- Ammonia and Xatrates. Ltd. IVoductioi® 
nilrie acid from ammonia. 21,000. Sept. 0. (U.S. 0.9. 

Synthetk- .Ammonia and Nitrates, Ltd. Prodin 
ammonium nitrate. 21.007. Sept. 0. (U.S., 0.9.23 ^ 

VII. —Complete Specifications Accepted 

14,29.a (1923). Rorit.sehoner aiul Htin.sgirg. Afanufai 
of ]nire alumina. (199.917.) 

24,n23 (1923). Mi'tnllbatdv imd AIelallurgia<he 

l‘\inla<-<'s fur burning sulphur. (21(),73-1.) 

VIII. —Applications 

Dyuarniilon ^\^•^k JCngidhorn A: (Jo., (les. Pruiluctira 
fireproof magm-site. 21.107. *Sipt. 0. (Cer., 14.9.23 
Huiieock. Manufaiture of jiotli-ry. 29,r).->7. Sept. 

Vill. Complete Specification Accepted 

2(i,714 (1923). Shores, 'I'owers,an<l Cnitc'd Alkali Co., Ltd. 
X-T- 1. 

IX—Complete Specification Accepted 

14.872(1923). Selimidt and llalitde, Produ'-ijighyilraulie 
ceriieid tmd artdieial clones. (221,017.) 

X.—Applications 

(Nih'y. Mauufael ure of zinc. 29,920. Sept. 4. 

Debiiigne, Production of oarbun-free nuJal.s of low sdieon 
ccailonl. 20.(.*2l. Seih, I. (CJer.. 31.8 23.) 

Poldiliiitte. Sice) alloy. 2l,022. Sept. o. (C/ccho-Slo- 
vakiji, 0.9.23.) 

X. -Complete Specification Accepted 

22..‘>()o (1923). Afund {(Joldrichnudt Akt.-(h^s.). I'roduc 
lion of alutniniuiu allova. {22l,(tS2.) ' 

XI. —Applications 

Jliirg<‘.s.M BatUay Co. Dry batteries. 20,(>00. Sept. I. 
(C.S.. 1.9.23.) 

Sue. .Anon. J.,e tVirbone. Pleirtrie batlerii'S. 21,017. 
Sept. o. (Pr.. 12.7.24.) 


II. Complete Specifications Accepted 

14.19:> (1!>23). baniplougb. Destructive distillation 

Api larnl i is, (221 .t)91».) 

|H.It)7 (1923). 'rnmible. 'I'n-ating enrbcaiaeeouH 

inaterinls. (221 .<t.“)2.) 

IV. -AppHcnfion 

Compagnio X’aiiiomle de Mati^res Colovantea et Mann- 
facturcH de Produits Cliimiquos <hi XAird, Kdomoa, 
EtabliKsomonts Kuhbriann. 20,t»93. Scr. XX. 18^,. 

IV.—Complete Speclllcations Accepted 

14.489 (1923). Soktvl (Kalle <V Co.). XVc XX. 

27,219 (1923). Moister. Lucius, und Jhiiniiig, Mtinufac- 
turo of acid azo-dyestuffs. (20(>,83l,) 


XI. —Complete Specification Accepted 

27,279 (1923). CaHale. Apparatus for tbo oleetrolyais 
of water. (221,102.) 

XII. —Complete Specilications Accepted 

14.303 (1923). Technical Research Works, Ltd., and Lush- 
Pre[airation and reactivation of metallic catalysts used in tin 
hydrogenation of oils etc. {22l,(MKt.) 

l(),l(.»4 (1923). Ah'ulen, Vuleuri^sing oiU or fats. 
(20l,o31.) 

Xlff.—Applications 

Heyl. Mineral pigments. 20.749. Sc>pf. 3. 

Latex l)<‘Velopmenls, l..td., and Hiissoll. A\ alt?rju*oof 
paints. 20,780. .Sept, 3. 
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Xni.—Complete SpecHkations Accepted 

J3,75J1 (1025). W'ado (Karpeii and Tiros.). Maiiiifacturo 
plaaiolic condensation products. (220,9S5.) 

18,020 (1925). Poliak. Muuufaetun^ of eojidcnsutioii j)ro- 
icts from forro.tidohydc and urea, tUio-nroa, or flieir dc- 
i^rttives. {2oJ,t><.*0.) 


IV. - Applications 

JiamlxM-. Treat moot of ruVjber, 20.8<.>2. S*^‘pl. 3. 

Clmto. Curing rubber. 20,7I1. Sept. 2. (U.8.» 18.0.23.) 

■. Complete Specificafioii Accepted 
p,UU(i923). Mc'ulen, Nrr XIl. 

^-Applications 

pferris, Ross, and Walker and Sons. I*roces.s of removing 
skins. 20,8opt. 1. 

%ack. Mainifacluro of liquid glue. 21,042. So})t. G. 


\jiill|i^iip!ete Specification Accepted 

(1923). Ijloyd, I'ickard, and Tiritisli Leallior 
lAlwt^iirors’ Resc'areh As.s<K--iation. Soaking-licpior.s b.u- 
Dl^lwdos and the like. (221,058.) 

^t(^-Application 

fl^dixen, Harrison, ami Staidey. Apparatus for ])ropa- 
^)un' culluros of biieteria. yeast, ete. 20,759. Se|)(. 3 

J^Applications 

pbs ami Laju'. Prosorviiig eto. meat. 21.089. Sept. <1. 
yli.-s ami -Meldougaii. Mauulneluio of insiH-lichh s rte. 
Se|>t. 2. 

Artivaled carbon for purifu^alion of vatit ett-. 
Sept. 3. 

‘^Applications 

Dompagtiie de )ii'-lliuut‘. J‘roduflioii of etiu i-sxdplmra- 
id. 2l,(t:t2. Sept. .5. (l<’r.. 7.9.23.) 

Cornpagiii*’ Xationale <li‘ .Maiii res (.’olorautes <>1 Manufm'- 
r*•s <!<' I’|•<ld\uts ('himiC|Ues du Noji.l, Ri'-uni»'s, I'lablis>;t'- 
ruts K\dilniami. i’roeess for nMinii'actlU'e «.>1 pervl'tie. 
20.)i9:t. Scpi. 2. (Fr.. 20.12.23.) 

8jiu(‘)\ A('tivai(‘d carlxjn for niedicdual piiri)o.si s. 2o.!Ki5. 
8ep(.4. 


XX. Complete Specifications Accepted 

1 (1923). Sulod (Kalle uiid Cu.). J’rodiieiitj^^ 

I'lj earbo-NA lie aeids or Hn-ir numoiinicU'.s. {22l.O()S.) 
.5(1924). Mc-ude| Aki. (ifs.. and Wollleiisleiii. I’rodu' ing 
halo;':< n albumin t onipouials. (213,53().) 


XXL Complete Specification Accepted 

IH.GG.'i (1923). ialii'iifi'ld and .Jaiiodti. l-duoi'es' fat seri'ena 
for X-rii>s. (2(H,.')I9.) * 


XXIL -Application 

Tagliubue. .5raiuifaelure of evi»loNives. 2<l,93G. 8r]it. 4. 


GENERAL NOTES 

Official Trade liifelllgeticc 

'I'lu' l)(‘|):irtint'rif (if Overscan 'J’ra(l(( (Develiipiiieiit 
and Jidelligciieo. Hd, Old Queen Sfreef, Uiiiddii, 
S.W'. 1) lias received llie lullowing en(|iiiries fur 
Britisfi poods. British firms may obtain further 
information liy a))|ilyiiig to the Dejiartmenti and 
quoting tlie sjieeilie reference mimlier : .tiY/ra/nm .• 
Interior paints (:.’!»!•). Caiioila : Soiqi (28lt). A'(/(//if 
Paints, linseeif oiJ f-lf”). I'nmce : Oils, fats fnr 
soap-making, chemical manures, nitrate of soda, 
sulphate of ammonia (284), t.’rerrc .■ Steel tubes 
(287). Jojidii : Dyestulfs (B.X./12I5), Poland: 
(‘hemioals rnbbi-r iiiul surgical goods (2fir>). South 
Africa : Piirallin oil (B.X./1222) ; Disinfectant 


fluid (B.X./122(>) ; P.eil oxide paint in paste (B.X./ 
P22r)), PriKjuai/: t.'aniphor (:!imi) ; Iron (A.X./12i».‘)). 

Trade Information 

Pi/ri':r OIusKimrc is nou being made in Pnglaiul 
by dames A, Jobling A' t'n.. Ltd., at the \\'ear1<’lint 
Ohiss VV'ork,s, Sunderland. Pyre.x glass is a bnro- 
silieate glass wliich resists sudden cooling and is 
claimed to be su))erior to other glasses in its resistance 
to water, acid, ammonhi and pbospboiie acid, 
and equal to other high-grade gla.sses in resislanee 
to alkali carhonate.s and eanstie alkidis. The 
eoeliieietit of linear expansion is very low, (l■00(i(t^);!2, 
conqiart'd rvith ()(l00ti0!)2 for lead glass. All the 
nstial forms of laboratory glassware tire made in 
Pyrex glass, whieb is also tised bir making ovenwai'e. 

Suldijfe /})■«,S'. ,t' Br)/rc, Lid., tllobe Works, Hyde, 
have acquired the old-estalili.shed boiler-covering 
liusines.s of W. J. Hockey (.t t'o., of t'ardilT. Mr. 
AV‘. d. Hockey lias joined the Board of Sutcliffe 
Bros, & 15ryc(\ Ltd., and will manage this branch of 
the Imsiness as heretofori'. 'Hie ae(|nisition of these 
works and oflice.s will afford Sntelifli' Bros. &. Bryce, 
Ltd., greater facilities for carrying out their Siinth 
Wales and District eontraets than the.v have enjoxed 
hitherto. The addre.ss of the new branch u ill lie 
Sntelilfe Bros. & Bryce, Ltd., W. d. Hockey ik (Vi,, 
Branch, Hodges Him, Docks, t'ardilT. 

Science anil the [laker 

Baking is a ])roe('ss that ultimately eoiiei'riis 
everyone, hut seientifie control is, nnfortnnateh, 
tint yet a feat nre of standard jiraetice. An interestiiig 
atli m|)t is now fieiiig made to estafilish the science 
of baking by the .Irhidi/ Hi.ririr. .Vltliongb this 
new pniilieation is really devoted to the merits of 
" Arkady, " a yeast food for which lafnafde (jnalities 
are claimed by its nudeers. the British .Arkady t'o., 
l.td., Maneliester, advertising matter is not loo 
eot)s|iieuons, and articles are given ex]ilaining. in 
simple language, common words such as salts and 
sugars. Die use of the thermometer, malt and malting, 
veasts (tml starch, seieiiee and bread-making. 
.Mention must be made of the e.xi.'elleni pboto- 
mierographs reprodneed in each issue. The inelnsion of 
edneational matter deserves commendation and -will, 
it is hoped, make the baking industry realise the 
power of science and tlie invaluable help it i-an give. 
The editors of the Arkadi/ Ihriiir are to be eongratn- 
lated on their attempt to bridge the gaj) between 
the teehnolngist and the working baker. The 
inelnsion, in the third nnniber. of a snp|)lement 
(ontaining a lecture on the t'olloid Chemistry of 
Bread-making, by Mr. IL \\4iym]i('r, is a fetituVe 
that augurs well for the new Jli rirtr. 

Gas lindcrlakhiKS In Great llrilain 

Part I of the .B,eturn relating to Authorised (las 
ITidertakiiigs in (Ireat Britidn for the year l!l2;i 
(H..M. StatioiK'ry OITiee : ])riee os. net) has been 
issued by the Board of Trade, This pari contains 
particulars of the niannfacture and supply of gas 
Ity Till) undertakings. Pinanee and the prices charged 
for gas will be d(*alt with in Part II. 

The quantity' of gas made in (Ireat Britain in 
the year 1021! by these underlukings was 2.>!).85() 
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million cl), ft., of which nearly jicr cent, vvaa 
coal yas and nearly Id jier ccni. w.itcr gaa. Ex- 
clndifig Ihe gas con.snined at ga.sworks. 241,(127 
million cl>. ft. was .sold, compared with 232,()().‘l 
million ct). ft. in 1022 and 22!),077 in 1021. Thi' 
residual |)rodncts in 102:1 iricinded , I 1,008,00(» Ions 
of coke and hreeze ami I .sl ,0(i;i.(l00 gallon.s of tar. 
1 Ik'sc consnm[ition lignrcs, combined with the fol¬ 
lowing figures of nnnda r of con.snmers and lengtli 
of mains, illnstrate llie eontimied e.xtension of Ihe 
use of gas : - 

11)2:! 1!)22 I!i2l 


XunjlH'i*fit (•(m.-'iiiiifis • 

l*iT*|»aynuu1 .. -1,2!U.243 

Ordinary . . lo” 

nl iiiiiins, ill 


4.i:n,0oi) 1.07). 220 

i:)7 ;{.tss,ijyo 

-n>,2aij 


'J'lie llctnrn givi-s ])arfienlars of the in,ike of gas 
malerialsused, ipnintitiesof re,sidunls made, numbers 
of eonsumei's, etc., for each of the 700 nndertakings. 
.f’or eiaieerns authorised to cliarge for beat units 
supplied, the ((Uantities of gas made and sold are 
shown in therms as well as in cubic feet. 


PUBLICATIONS RECEIVED 

-Vmi.ink .INI) ITS Dr.inv.mvKs. Rv P. H. (hoggins. 
l*p. \ ii * 2.‘)l;i. bondoit : C'lnipnuiii and Jfall, l.td,, 
1!)2I. Price l.Ss. 

.tfmaoi.N Ckiii ai, ( 'iir.M istiiy. ,Ii.v I). W. Kent-,l(aios, 
It.Sc. With a I'or.'wla'd b.v i\'. .lago, K.I.p. Pp. 
i.s • .'124. Liverpool : The Xorthi r)i Pnhlishing Co., 
I,ld.. 1P21. 

Co.M, (',ou)oNi/enoN. l!y II. C'. Porter, >r.S., PI).D., 
.\ineric;oi ( hcniieal Soeiet\' Mi))iograph .Series. Pp. 
442. .Vew- Tmk: Ihe Clieinieal Cat.alog Co,, Jiic,, 
1P21. Prieo .Sli'OO. 

I'nr. STiireTea)-: or ('uvsT.n.s. ]!y li. W. (4. WyekoH'. 
.\nieiican Chemical .Sucict.v ironograpli .Series. I*p. 
4(42. New York; The Chennc;d Catalog Co., J))c., 
102 4 . 

l!K)’OttT or TIIK KioNOMU CoMIlTIONS IN I'ToNeK. lly 
.1. K. Cahill. l>f.'p,artm-')il, of Oversi-as T)‘a(le, Pp. 
221. II. .M. St;i4icmejy Ollice. 1!)24. Price (is. 

Tun .\ation\), J'livsKAi, I.AimiiATonv Rneoiix roit tiik 
Ykaii 192.'!. Departimmt of .SciifStitic and Iiubistrial 
Uesearch. Pp. 22'. Price J.Ts. 6d. 

Tim lleuiinir MANriAeTennn.s’ II.vndiiook. Taiu.k.s anu 
l''o)t.\iei..K. 4!.v tv. (I. Pinkney and P. Wafkin.s. 

Pp. .‘■9. Lo)idon: The Knhhi'r .\ge. f92f. Pj icc 

12s. (Id, 


Tun Nkw Tiii:<)ions on Mattub and the Atoai. Bv A. 
Bcrthoiid. Translated hy Eden and Cialur Paul. 
Pp. 279. Loudon: (1. Allen and l.’nnin, lAd., 1924. 
Price (id. 

Tun Boon or ItixnirTs. TV. Taicas and It. B. 

SBwcms. TwcUlh editkf^yppi ■4»4i^.London: . 1 . 
and A. Churchill, 1924.iy-Ptlre Ills. 0(1,'' 4 ;.., . 

A C'AT.Ar.ian n oi Oi.d a.nd AfonnnN MniiieA), and .SeiWi(#ii)te 
Books. No, 2.5. ..^Pp. 12. Lcjndr,ii: Bligli and 
100.1 ,:.5)?5 

kt SiR.IoriN Cass TnenNicAi. Lnstt- 
lir, At.dc.itk, E.C. Session 1924-2.5. 


-“-Complete 


I’Hosrnc TT!s or UNiAniisiTY Coensns in run AIu.ntcu'ai 
iSi,Aiooj. or TnrnNia.ouY, U.MvnnsiTv ok AlANeun.sTnR, 
PAcei.TY on TEeu.Nonoi.Y. Session 1921-2'). Pp. 229. 

L'EeoNOAiTsxn Boi-main. Deij.nriN ilnN-scEi, Dn 
L’Institvt Econoaiioi k Rousiai.n kt i)f. L’.Yssoci.a- 
Tio nns BANpens HolMAiNns. No t. Pp. 24. 
Bnearest: 1924. 

Priii.icATioNs on Tim Dei’aktment oa) Tim Inteiiior, 
BunnAU on Ali.vn.s, Wasiiinciton : Goa-eunaient Piiint- 
l.Nd tlnnicE, 1924: — 

SlI.VEK l.N C'HI.ORTDE VOI.ATIUZATION. B.V C. M. 
Boutini, W. C. Riddell and L. H. Dn.schak. Tecjli- 
nical Papei' .'ll?. Pp. iv.+.5(i. I>riee 1(1 ceiils. f 
Tests on Maiiinr Boii.krs. B.v H. Kreisinger, If. 
Blizard, A. It. Jlnml'ord, B. .1. Cross, W. It. Aig.Wlc 
and It. A. Sherman. Bulletin 214. Pp- lilA-.-fSOir. 
PriiNi .5.5 c(-nts. 

Puni.iCATjo.N OF Tjrn Dni'AiiTAm.NT on the Interior, U.S. 
(iKoi.oineAT. .Seiivnv, YVabuinoton : GoA’EUN.AmNT 
PiUNTiNo OnncE, 1924: — 

Pi.ATiNiT.M AM) Ai.i.mn .Metals in 192:5. By ,1. Af. 
Hill, No. 1 : 2. Pp. 9—22. Mineral Resonrce.s of the 
United States, 192:5. Part T. 

United State.s GovEiiXMr.M' AIasteu SmemuATToN non 
Oi.iVE Drai) Paint (Skmira.ste and 11k.ady-.mi.xeii). 
Cii'ciilar .No. 105. J)ep:irtmeiit of Comnieree, Bni-eaii 
ol Slandards. Federal SpAsdlieatioiis Boai'd SpA'cifi- 
eation .No. ITT. Pp. It. Washington: (Joverainent 
Printing OHice, 1924. Prioe .5 eents, 

AVeiohts and AlKAsrims, Dei’aiit.mk.nt on Comaiekce, 
BeiiKAU on Standards, Sixtrentii AiNncai, Confer- 
ENCE OF Itni’imsENTATIVES FHOJI VaRIOVB .StATE.S HkI.D 
AT TIIK BeRKAiT OF Stanoards IN May, 192;!. ilis- 
eni.r.ANEoes Priu.ir.ATioNS No. .5.5. Pp. If).'!. Wash¬ 
ington; Govorninenf Printing (llfico, 1921. Prh'e 30 
r-onts. 

AIaskaaia Ai,-AlA.niiTi and tiik RiTBATe’E-llAniM. B.y 
K. .1. H(dinyaril. Hepi-iut from Isis, No. LS, Vol. VI. 
(.'!), 1924. Pp. 29,'!—:i0.5. Bruxelles: Societe 

Anonymo Af. AVei.sscnbnich, 1924. 

A RKi'EiiENen List on Biiieioorai’iiies, CimiiiSTnv, 
Chemicai. Tn< iiNonoov and Chemicai, ENfiiNunRiNii 
l*i-R!,isiino Ki.xen 1900. Coinpih'd hv .1. A. Sohon and 
AV. I,. Sthaaf, Pp. X ‘-l(K). New York: The H. AV. 
Wilson Co., 1924. Price $1(3. 

Taoesfragen. Edited by Prof. Kiisler. Stiitlgart. 
Biochemisi he Wisseiischaftbelle A'erlngs,gesellseliaft 
ni.h.H., 1921:-- 

(1) Vo.M c'HEMi.seiTEN AVeskn T'ND der nioi.o(;i,sen k.n 
I fnnnrTD.M. nns Eiwniss. By Pro.f. W. Kiister. 
Part Til, Pp. IS. 

(2) Die BEZininTNOE.N zavischkn Pi'I.a.nze und Tif.h im 
liiriiTE HER Ciie.mie. By Prof. Tschiroh. Part II. 
Pp. 22. 

Die Feraiente tm) tore AVirki noen. By Pitif. C. Oppen- 
lieimcT, with a section on Physical (’hemistry and 
Kinetics by Dr. R. Kuhn. Lieferniig II. Pp. 1(51 — 
.‘520. Leipzig: Georg Thicine, 1924. Price fl'9(). 

Djagnostihche end ITmnAi'Ei'TiscHE fimTe.\iEit eNii deren 
VE itiiiiTeNG. Innere AIedizin. By Prof. J. 
Schwalbe. Part 15. Vcrgiftiingen. B.a- Prof. H. 
Zangger. Pp. 220. Leipzig ; Georg Tliieme, 1924. 
Price #l'4o. 
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EDITORIAL 


N early thirty years ago Rontgen discovered 
X-rays ; twelve years agg I-aue, Friedrich 
and Knipping used crystals us diffraction 
gratings to produce interference effects of X-rays 
and Sir Williuin Bragg and Professor W. L. Bragg 
devised the method of interjireting the structure 
of crystals and the position of the atoms in them by 
measurement of the angles of incidence of X-rays 
which showed maxima and minima of interforenee 
in the reflected rays. The photographic recording 
of these is largely due to the skill of Moseley. Siegbahn 
and de Broglie. During these last twelve years 
our knowledge of crystals and how thej"^ are built 
up from molecules, atoms, ions, protons and electrons 
has been increased very considerably, and 8 ir William 
Bragg has been responsible for a large part of this 
extension of knowledge. Men are continnall 3 ' strug¬ 
gling to explain liighly-complicated phenomena, 
some of which arc imperfectly known, by simple 
signs capable of being exjjressod on a printed page. 
Popnliir journals exyround to a non-matheniatieal 
bodj' of readers Einstein’s theory of a four-dimension 
sj’stcni which seems to involve at least some algebra 
and eonic sections in its elementiiry essentials. 
Chemists are oontiniially trying to express by the 
few(wt yjo.ssible printed symbols the interaction of 
elccti'ical forces of extreme complexity, so complex 
that our most skilful mathematicians cannot calculate 
the combined effect of them. The formuhe and 
equations of the chemists have been singnlfirl\ 
ingenious and useful, syp useful that, tt) many, limy' 
appear U) be accurate diagrams of the changing facts. 
The capital lettere of the alj)habet and a hnv sliort 
straight lines have enabled us to exjuess a sort of 
approximation to the truth in a very convenicTit way . 
The addition of a plus and a minus sign and a few 
dotted lines enables a little higher degree of com¬ 
plexity to 1)0 indicated. But it is like trying to 
represent a football mateli, a battle or the Ilux of 
European politics by means of 11 few' diagrams. 
Sir William Bragg;’s address on the Analysis of 
Crystal Structure by X-rays shows how impos.sible 
it is t() draw rigid distinctions between unit ctdls, 
atoms and ions, between agglomeration, cohesion, 
chemical attraction, electrostatic attraction and .so 
on. We get on to the borders of metaphysics and 
logic, and the discussion of some of these toyiics is 
akin to an investigation of the I’elations between the 
different parts of a Highland tartan ; wo may easily 
fix the smallest unit w'hiqh enables us to describe 


the Mackenzie tartan or the Hunting tStuart but 
there is no obvious boundaiy to this unit. If the 
tartan were in three dimensions we should have an 
exact parallel to the crystal. So, too, in our repre¬ 
sentations of molecules we try and make a few' 
brackets and linos such as B 04 O (CO^Clf,), represent 
the combined effect of some 47 different atoms 
most of which include several electrons each with 
attractions, repulsions, orbits and eccentricities of 
its own. Bragg and Morgan last year showed us 
that this beryllium comyiouwl is built up round 
one central oxygen atom, four beryllium atoms are 
tetrahedrally connected to it by a set of electrical 
attractions, with six acetate groujys arranged sym- 
metically round the edges of the iniagiiiury tetra¬ 
hedron. Wo have here a further degree of approxi¬ 
mation to the truth, but when we consider how little 
we know of the electron, whether we are to consider 
it ns fixed in space, as revolving routid a nucleus, 
or a couple of nuclei, whether electricity in these 
minute quantities and at such minute distances 
olmys the law' of inverse squares and so on, we know' 
tlint such a deserij)tioji is only an ai)i)roximation. 
Nevertheless, each further degree of ap])roxiniation 
takes us noirer and nearer to tlie trutli. A ])roper 
understanding of planes of syinmetry and spatial 
distribution of atoms and other disturbing entities 
is essential to modem work, and Sir William Bragg’s 
able treatment of these makes an important 
address. 

* * * 

We published on August S nii account of rapid 
method of drying glue and gelatin ado[)ted in the 
laboratory of Messrs. Scbcidcmandcl. Our esteemed 
contemporary 'I'/ie Chemiail Atji-. has inildlj' sug- 
ge.sted in the ))ast that we should not have embarked 
on the stormy \'<)yage of a business career ; one of 
the reasons we did this was the belief that .seientifie 
information could be more promptly and accurately 
dispensed by the Society in weekly numljers than by 
any other method. Tkv Cheinivol Age in its issue 
of September 20 gives an account, which it acknow¬ 
ledges is taken from InduKirial and Engineering 
Chemistry, of a method of preparing lime and gelatin 
in ])earls by squeezing lime or gelatin through a 
8 <;t of fine openings. Indnslrial and Engineering 
Chemistry has-been engaged, wc think, in ])la 3 uig a 
practical joke on its readers. There is a Gt'rrnan 
word “ Ixdm ” which moans glue or gelatin, and we 
suspect that this w'ord was found in the original 
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memoir from wliieh the leKeml of lime in pearl form 
originated. The glue pearlK, a nample of which lies 
before us. should prove useful. Kvery father, whose 
family iiieludes a few young hoys, Icnow.s the dis¬ 
advantages of glue as xusimlly sold ; he may break 
it with a hammer but the hits fly all over the eurtiet; 
the large lumjia take so long to nudt projierly that 
the eliureh hell rings before the mending can Ik! 
eommenersi : .Miltsm, or someone else, says that 
the worst of the amateur carver is that the gravy 
so seldom mat<'hes the « allpa))er ; the worst of the 
amateur joiner is that the glue so seldom matches 
the linoleum. Uiairls of glue in the house should 
prove a ixell-spring of joy ; we wish w(^ knew where 
they eoidd he purchased. 

* * * 

A certain amount of di.scuasion gtx* on in the 
daily press and over the walnuts and wine which 
still ailorn the tables of our wealthier acquaintances, 
as to the ixwsibility of opiming the 'Wemhley Ex¬ 
hibition again next year, in spite of a wet summer, 
Wemhley lias always isx'ii well attendtsi, and no 
one has visiteil the I'lxhibition without wishing to 
go again many times. We do not know whether 
^wii-up peopk; or children have deriverl the most 
pleasure and Ixmefit. As an outwanl and visible 
sign of thf‘ British Empire it has be»m unique; 
its jioUtical eonsequenet^i arc bound to be of the 
utmost importance, for our Empire is held together 
very largely by eoraraon sentiment and common 
interest; it is essential in these eircumstanecs that 
the more we all know of its far-flung parts the more 
we shall appreciate the good features, imuimerable 
as they an', of the Empire. lj(*t us Itxik on some 
of these and rejoice, ridw mdiora proboqm. From 
the point of view' of trade and eommiTce, we imagine 
that a considerable number of lirms have sold their 
wares so fast that their delivery organisation has 
lieen strained to its uttermost. We have given 
long accounts in this journal of tlie chemical exhibits 
and still have additional notes to publish. Tlie 
ehcmk-al cxhiliit has been eonspicuously successful ; 
it has bixiught home to chemists and to the general 
public the i-normous irai»ortaiiee of chemistry in 
very many industriiis ; it has demonstrated to the 
world a fact, which required demonstration, that 
British ehemislry is flrst-class. It has evoked 
Cheiriistry in tlie T'weiitieth (Century, which has sold 
in thousands and a set of jianiphlets w'hieh have 
Iteeii sold in tens of tliousaiids. As to tlie finances 
of the Exliibition, these are not known to us, hut 
it is re|wirt<>d that about Kfteen or sixUvn million 
visits have b(“en recorded at the turnstiles ; this is 
less than was originally expi'cted by the sanguine 
jiromotcrs, so it is probable a loss has been incurred. 
The elieniieal exhibit, valualile a,s it has Wn lioth 
from a seieutitie !uui industrial point of view, will 
be very valuable next year if the Exhibition can be 
again ojamed then. It has by no means outlived 
its usefulness ; its lessons are not yet fully appre¬ 
ciated. We hojie that some means ^may be found 
of ojiening the Exhibition.^g4lt ne^ytWr, aikj we 
are sanguine enough to thmk that ijH^yean^BUght 
easily provide a considerable proi^as against 

this year’s expected deficit. ' 


THE ANALYSIS OF CRYSTAL STRUCTURE 
BY X-RAYS* 

By SIR W. H. BRAGG, K.B.E., DAc., F.R.S. 

In this address 1 pnqiose to consider the new 
methods of analysing the structure of materials by 
means of X-rays, considering especially the stages 
by which they move towards their objective. It is 
convenient to recognise three such stages, of which 
the Hist comprises the simplest and most direct 
.measurements and the last the most indirect and 
complex. 

The fundamental measurement of the method is 
the angle at which rays of a given w'ave-length are 
reflected by a set of planes within the crystal. The 
planes of a “ set ” are all exactly like one another ; 
an imaginary observer within the crystal could not 
tell by any change in his surroundings that he had 
Iktu moved from One plane to another. .Some¬ 
times there is no refltxstion of the first order from 
a set so defined, because the planes may be inter- 
leavetl by other planes so spaced and of such strength 
txs to annul the true reflection ; but this can always 
lie allowed for. When the w’ave-length of the X-rays 
is known, the angular measurement can lx; used 
to find the spacing of the set of planes, and in this 
way a linear dimension of the crystal is measured. 
The sjMuang is the distance between any plane and 
its nearest like neighbour on either side. If the 
sjiacfingB of three different sets of planes are found, 
the volume of the unit ex*ll is found. The crystal 
unit cell is Iwunded by six faces, each set of planes 
funiishing a pair. The pair consists of tw'o neigh¬ 
bouring planes of the set.. The cell may have a 
great variety of forms, but has always the same 
volume. The sjjeeifie gravity of the substance 
being known, it is possible to find the number of 
atoms of various kinds which the cell contains: 
the proportion of the various kinds is netiessarily 
the same as in the molecule of the substance. The 
cell is in practice found alw'ays to contain a small 
integral number of molecules, one, tw'o, thiee, or 
four, rarely more. This assemblage of molecules is 
fully reprc'scmtatic'c of the, crystal ; by the mere 
reix-tition of the cell, without the addition of any 
new' features, the crystal with all its proix-rties is 
prcxlueed. 

There are, therefore, three types of assemblage. 
The simplest is that of the single atom, as in helium 
in the gaseous state, in which the behaviour of every 
atom is on the whole the same as the behaviour of 
any other. The next is that of the molecule, the 
smallest jxirtion of a liquid or gas which has all 
the properties of the whole ; and lastly, the crystal 
unit, the smallest portion of a crystal (really the 
simplest form of a solid substauefe) which has all 
the projjerties of the crystal. There are atoms of 
siliccjn and of oxygen : there is a molecule of silicon 
dioxide, and a crystal unit of quartz containing three 
molecules of silicon dioxide. The separate atoms 
of silicon and oxygen are not silicon dioxide, of 
exjurae ; in the same way the molecule of silicon 

* Presidential Address before Section A (Matfaematioal and 
l’hy«^ Science) of the Britisfr Aesoeiation, Toronto. 
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dioxide is not quartz; the crystal unit consisting 
of throe molecules arranged in a particular way w 
quartz. 

The final aim of the X-ray aruilysis of crystal is 
to (l< formiue the arrangement of the atoms aiad 
tlio inolfcules in the crystal unit, and to account 
for tlio properties of the crystal in terms of that 
lu-rangcment. 

The first step is the determination of the dimeii- 
sions of the crystal unit coll; any one of the possible 
ways in which the cell can l>e drawn will do. When 
this has been completed it is a simple calculation 
in geometry to And tho distance between any atom 
and any other atom in the crystal of like kilai and 
coudii ion, or, in other words, the distance an observ^er 
would have to travel from tuiy point within the 
crystal to any other point from which the outlook 
would be exactly the same and would be similarly 
oriented. Tlik i.s the only measurement which 
the X-rays make directly ; any other measurement 
of distance is made imUrectly, by aid of some addi¬ 
tional ph^'sical or chemical reasoning. It is not 
possible by direct X-ray measurement to determine 
the flistiuico IxitWcen any two points—atom centres, 
for example—within the same cell. 

Let us take an example. The crystal unit of 
naphthalene has the dimeiisions defiiM'd in tlx- usual 
way by the statement:— 

a=8'34A /e:Ai-0.5A c=8-G9l 
,'1 .122“ 40' a y 00“. 

It contains two molecules : an integral number, 
as always. 'Pheso facts arc given directly by the 
X-ray measurements. Tbit there is no direct dcicr- 
mination of the distance between any carbon atom 
and any other carbon atom contained, within the 
same cell : the moasurenients given are those of 
the distances between any atom and the. nearest 
neighbours, in three priiKipal directions, which are 
I'xactly like itself, those ilistances being the lengths 
of llie'edgc of the cell. 'Phere. is not even n measure¬ 
ment of tlie distance between tho two molecules 
in the same cell, because they are not similarly 
oriented. In fact, there is no clear meaning in the 
term “ di.Htanee ” in this ease, just as wc cannot 
state the distance between an object and its image 
in a mirror, unless the object is a jHiint of no dimen¬ 
sions. If the molecule of naphthalene, has a centre 
of symmetry, as is indeed indicated during the 
ilevelopment of tho results of tho X-ray analysis, ii 
is possible to state the distance between the centres 
of symmetry of the two molecules in tho same celi, 
but this d(x"s not define the dLstauce between any 
atom in one of tlio two molecules and any atom 
in the other. All such distances, if they are to be 
defined and measured, can only be found by fh«> 
aid of fresh considerations. 

Or again, let us take the case of rock-salt. 'Phe 
crystal unit cell of roi^k-salt contains one molecule : 
one form of the cell has for its eight corners tho six 
middie points of the foces of a certain cube (e<jge -• 
.5-C2 A.U.) and two of the opposite ernls of any 
diagonal of the culss. Tho so-called face-centml 
cube is four. times as large as the cell, and 


contains four molecules. The dimensions of the 
cell arc detennined direrdly by the Xjfcij'S, which 
measure the distance betwwii eardi of the three 
pairs of {jarallel faces that contaii^ it. The cell 
may be phu^ed so that eacli corner of if, is associated 
in the same way with a molecule of s<xliian, let us 
say : and, of courses, the knowlerlge of the dimensions 
of the cell is txjuivalent to a kmrwledge of the distance 
between any two sodium atoms iji the crystal, w'hich 
atoms are all alike in every rc8p<x:(. Ibit we have 
no direct measurement by the X-ray mcthoils of 
tho distance Ixdween a sodium aiul a chlorine atom. 
We infer that the chloiiiie atom lies at the centre 
of the sodium cell, or rice from considerations 

of symmetry. (,'rj'Btallographio ol)servation8 of the 
exterior form of the cell assign to the crystal the 
fullest symmetry t}jat a crystal can jx)sse88. If 
the cell that has been describwi i.s to contain the 
elements of such full symmetry, the chlorine atom 
must lie at the centre of it. It cannot lie anjwvhero 
else, for every cell would contain a chlorine atom 
similarly plaecxl. There would then be unique 
directions in the crystal ; that is to sjiy, ]x>laritic«. 
Moreover, both tlie sodium and the chlorine atoms 
must themselves contain every symmetry of the 
highest claas : the full tale of plam-s of symmetry, 
axes of rotation, and so on. Tficy lx>tli ha\e centnw, 
and we can state the distanaf between a chlorine 
atom and a sorliiim atom because we can state it 
as between centre and centre, and put it <-qual to 
half the distance between two .so<lJura atoms on 
either side of the chlorine. The structure of sodium 
chloride Is then deterniincd completely. 

It may possildy be a dilficullt' that the cell so 
described does not at (list appear to has’c all the 
symmetries of the rock-salt cube, but it is to lx? 
remembered that wc are to expect the full display 
of symmetries only when the cell has been repr^ated 
indefinitely in all directions. We may take a simple 
ease, as follows - 

-• —o —•—o —•—o -•- 

Flit. 1 

SupiKwe sodium and chlorine atoms were to be 
arranged in a line as in the figure, just as they are 
in any of tho thre<J principal directions in the crystal. 
A plane of symmetry per[x-ndicular to the line of 
atoms indefinitely prolonged may be drawn through 
the centre of any atom. 'Phe unit cell is one molecule : 
one chlorine and one .sodium. 'Phe unit by itself 
has not this symmetry, but the repetition of the 
same moloeule in either din;ct»on on either side 
provides the symmetry. Moreover, each sodium 
and each chlorine must itself have a plane of sym¬ 
metry, and the planes are equally spaced. We can 
state the distance between a sodium and a chlorine 
atom as half the distance Tietwcen two sodiums. 

Let us take one more instance, the diamond. 
The crystal unit cell contains two atoms of carbon : 
as in the case of rock-salt, it may he so <'ho.sen that, 
of its eight comers, six are the middle point of the 
faces of a certain cube and two are the ends of any 
diagonal of the cube. 'The sidts of this celi are 
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dotormirtcd by the X-rays, and are all equal to 
2-52 A.U. "'rhis is the distance between any carbon 
atom and the nearest carbon atom which is exactly 
like itself. The distance between the two carbon 
atoms iTi the same cell is not measured directly, but 
can be iivferred after it has been defined. 'J’his wo 
are able to do Iwcause tlie carbon atom is tetrahedral; 
a tetrahedron has a centre, and we can state the 
distance between the centres of two tetrahedra, 
no matter how the tetrahedra are oriented. We 
know that the carbon atom, a.s built into the crystal, 
is tetrahedral, because the X-ray observations show 
that four trigonal axes meet in it. The two atoms 
in the cell are oriented differently ; one may be said 
to be the image of the other, if translation shifts 
are ignored, in each of the faces of the cute. Con¬ 
siderations of symmetry' or X-ray observations show 
that the centre of an atom of the one orientation 
lies at the centre of a tetrahedron formed by four 
atoms of the other orientation. The edge of this 
tetrahedron is the edge of the unit cell, and its length 
is 2-52 A.U. It may then be calculated that the 
distance between the one atom and the others, its 
nearest neighbours, is 1-54 A.U. We may call this 
distance the diameter of the carbon atom, but wo 
must remember our original definition of the meaning 
of the term. Thus the 2-f)2 A.U. ;.s the re.sult of a 
direct unaided X-ray measurement, but the l-.'id 
A.U. is not, and has no meaning except after special 
definition. 

Only such distances between atoms as can be cal¬ 
culated from the dimensions of the miit cell can 
be measured directly and without qualification. 
The determination of these distances may bo looked 
on as the result of the first stage, of the analysis by 
X-rays. 

We now come to a second stage. It is possible to 
make other statements of the relative pasitions of 
atoms and molecules which, though less complete 
and informative than those of distances, and their 
orientations, are necessary to the solution of the 
crystal structure problem. These also are deduced 
by means of the X-ray methods. 

It often occurs that the atoms or molecules in 
one cell can be divided into two portions which are 
the reflections of one another across some plane, 
or can be brought to be the reflection of each other 
by a shift parallel to the plane. In that case the 
orientation of the plane and the amount of the shift 
can be stated definitely, the former by inspection 
of the crystal or by X-ray oteervations, the latter 
by X-ray observations alone. So also it may 
hapix'u that the atoms or molecules in the same 
cell may be divided into ]X)rtions which can bo made 
to coincide with each other by a rotation round 
some axis with or without a shift parallel to that 
axis. The direction of the axis can be found by 
inspection of thcT'rystal or by X-ray observ'ations ; 
the amount of the shift can be found by X,<ray 
observafioas alone. 

In the.se eases the distances that are found by the 
X-ray mctliod are all that can be stated without 
special definition. It is not possible to state the 
distance between an object and its image#h a mirror, 


if the object has any extension in space ; but it is ’ 
IKtssible to state the magnitude of a shift. 

Measurements of this sort constitute a char¬ 
acteristic feature of the X-ray analysis, for which 
reason I would like to discuss them briefly. 

We know that it is possible to separate crystals 
into thirty-two classes, according to the kind of 
external symmetry which they display. As we 
have hitherto been unable to look into the interior 
of the crystal, wo have been obliged to be content 
with this xmperfect classification by outer appearance.* 
It has bex-n shown, how'ever, that there is a classi¬ 
fication by inner arrangement which is perfect and 
includes the other. It is beyond the limits of ordinary 
vision: out of the range of the lens and the gonio¬ 
meter. The interior arrangements of the crystal, 
of which the outer form is one corusequence, are so 
varied as to furnish 230 different modes. With 
very few exceptions the X-rays now allow us to 
carry the classification to this higher degree. If 
the modes are grouped according to the external 
features of the crystals that follow them, we come 
to the well-known thirty-two classes, there being 
several modes in every class. I may be iiermitted 
to illustrate this important point by examples, 
although it is familiar to those who have studied 
crystallography. Let us consider first a two- 
dimensional example, w'hich is much easier to describe 
than the three-dimensional actuality, and contains 
all the essential ideas. 



Fic. 3 a Fig. 4 


Consider an arrangement of figures in a plane 
which displays symmetry across two planes at right 
angles to one another. Such arrangement may be 
exhibited diagranunatically, as in I'ig. 2. The unit 
cell may be drawn in various ways, EFKJ, EFLK, 
RSUT, and so on. The cell contains, however it is 
drawn, either a whole diamond or enough parts to 
make up a whole diamond. Each diamond can bo 
divided into four parts : B and D are the reflections 
of A and C across a plane ; C and D are the reflection 
of A and B across a plane at right angles to the first 
plane. Unless the diamond, the content of one cell, 
could be divided in this way there oould not be the 
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double symmetry. But, granted this division into 
four portions, it is not necessary that the four should 
be arranged as in the figure in order that the double 
symmetry may be obtained. There are two alterna¬ 
tives (Figs. 3 and 4). 

In Fig. 3 the lower half of each diamond—that is 
to say, the portions C and D—are shifted, whether 
to right or to left is immaterial, by an amount equal 
to one-half of one side of the cell EFKJ. Tho 
symmetry about a vertical line in the plane of the 
, paper is obviously retained. It is not .so obvious 
that there is still any symmetry about tho hori¬ 
zontal line until we realise that we mean ordy 
“ observable symmetry ” : that which is to be 
seen in the outer form of the indefinitely extended 
figure, corresponding to the crystal. Clearly, tho 
whole figure wiU present the same appearance from 
below as from above. In fact, wo can see that as a 
whole the lower part of the figure is symmetrical 
with the upper part by imagining the upper and the 
lower to be further shifte<i relatively as in Pig. 3a : 
the two parts sliding on one another along the lino 
SS. The two parts are then the image of each other 
across 88 in the full sense of the word. 



'Urn. 0 Fm. Oa. 

* 

From Fig. 2a we may also realise that the amount 
of the original shift must be equal to one half of 
ItF: no other shift will give tho symmetry which 
Fig. 3a shows. In Figs. 5 and 5a a different shift has 
been given, and the failure! is clear. 

In Fig. 4 not only are t- and D shifted parallel to 
the horizontal line, but also B and D are shifted 
parallel to tho vertical; this time tho amount of 
.shift is one-half of the side BJ. 

The throe modes of Figs. 2 , 3 and 4 all lead to the 
same external symmetry. There is one more which 
w based, as we should say, on a different lattice and 
IS symmetrical, like' the others, about two lines at 
right angles to each other. It is shown in Fig. 6 . 
Ihere are no variations of Fig. 6 , as of Fig. 2, to be 
obtained by the introduction of shifts. 1? in Fig. 6 
wo shift C and D relatively to A and B, as we did in 
r ig. 3a, wo find that they can now be described os the 
direct reflection of A'B' into CD and of A'C into B'D, 
and the mode of Fig. 6a is the same as that of Fig. 6. 


There are therefore four modes in one class: four 
varieties of internal arrangement which all lead to 
the same external appearance of symmetry. 

Our example is two-dimensional, ami the crystal 
has three dimensions. But then! are no new ideas 
to be added: it is only tho numbers of symmetries, 
modes, and classes that are increas(!d. If, for (ixample, 
we continue tho study of the mode,s of arrangement 
that load to an external symmetry of reflection 
across two pianos at right angles to each other, w'e 
find that there are four lattices instead of two, and 
twenty-two modes instead of four. The class con¬ 
taining crystals that possesses this particular form of 
symmetry is generally called the “ hemimorphic 
class in the orthorhombic system.” its symbol is 
CV: the symbols of tho four lattices are I’o To' F/ To"'. 
In every case the content of tho unit cell is divisible 
into four parts, corresjwnding to the ABCD of 
Figs. 2 to 6 . Tho ton modes in the I'o lattice are shown 
in Pig. 7, w'hioh will serve to show the numerical 
increase due to the introduction of the third dimen- 
•sioii. Under each separate figure is given, beside the 
crystallographic symbol, another symbol which 
describes tho shifts : IF means a direct reflection 
across a plane parallel to yz ; E; a reflection across a 
plane parallel to yz, together with a shift parallel 
to the axis of y equal to half the y edge of the cell, 
and M' a reflection across a plane parallel to yz, 
together with a shift parallel to the dmgonal of the 
yz face and equal to half that diagonal. 

Let us now' see how tho X-ray analysis distinguishes 
the mode. Let us imagine that Fig. 2 represented a 
numlwr of pits in a plane reflecting surface. The 
surface could bo used as a grating having many 
spacings instead of one. If, for example, we so 
placed it that the horizontal lines of the figure were 
parallel to the slit of the spectroscoiie the spacing 
would be equal to EJ ; if the vertical, the spacing 
would be equal to EF. Again, if the grating were so 
placed that EK, for example, were vertical, the spac¬ 
ing W'ould be the perpendicular distance between 
EK and FL. If the surface is pitted as in Fig. 3, 
the spacing when the horizontal line is parallel to 
the slit is the same as before : but w'hen the vertical 
is parallel to the slit the efftetive spacing is only- 
half what it was in l^ig. 2. This follows from the 
fact that if we divided the surface into a number of 
vertical narrow striiMi, the diffracting effect of each 
such strip, for this position, deixinds on the total 
amount of reflecting surface contained in the strip, 
but not on its distribution along the slip. It does 
not matter that C' and I) arc upside-down as coin- 
parted to A and B. The strata consisting of 0 and D 
portions have interleaved the strata of A and B 
portions. This halving of a spacing of Fig. 3 as 
compared wiUi Fig. 2 occurs only when the grating Is 
placed so that tho slit is parallel to tho vertical fine 
of Fig. 3, and not when any other lino is vertical, 
except by some odd chance connected w ith the shape 
of tho pits. In this way it is possible to distinguish 
between Fig. 2 and Fig. 3. Tho mode shown in 
Fig, 4 is distinguished by the halvings of both the 
horizontal and vertical spacings, and of no others. 
In the case of Fig. 6 , as compared with Fig. 1, the 
spacing is halved when the slit is parallel to tho 
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horizonial or vertioal line of the figim-, and alm> 
whenever the grating is so placed that the parallel 
to the slit passing through one of the corraTS of a 
cell docs not pass through the centre of that or any 
other cell, as, for example, if KO hnt not K'K is 
])urallcl to the slit. It is therefore easy to distinguish 
each of the four modes. 


Tf such a difference exists it may be expected to 
show in the external characteristics of the cell, 
giving it polarity. A good example is to ho found 
in zinc hlendtv Layers of zinc and of sulphur atoms 
alternate with one another as in Fig. 1), all of them 
being perpendicular to a trigonal axis of the 
cr_vstal. The di.stancc between a zinc atom in the 



Fro. 

.Similar methods an^Brplicable to the three- 
dinrensional crystal. If.^ror example, we consider 
the case of or l>'hi" we can show that, whereas 
in general the s|>acings of planes are such as are 
projier to a cell of the dimen.sions and form drawn 
in the liguro, all planes of the form fa /n f wix/f-'-an 
integer', show halved sjracings, unless I is odd and 
/«. is even : which is sullicient identilication of the 
mode of arrangrunent. 'lire symbols a and c denote 
edges of the cell. 

li 'A 

-----A' 

...B 

—-B' 

Fku 8 

If we follow this hire of reasoning through all the 
tlrirty-tw’ovClMses, wi' end, of course, with the 

diso,oviyy;tt>t the 230 modes which are known to 

exist: tatid with the identification nrarks of each, 
with certain qualifications, 'rireso last are of two 
kinds. One of thmrr is general iir nature and is a 
conserpience of th(^ fact that the X-rays cair jireasure 
oirly the distance betweeir two like points in neigh¬ 
bouring cells, say A and B. But they do not indicate 
arr,v difference that nray exist between and BA. 


7 

layer A to a zinc atom in the layer B is'found without 
qirestion by the X-ray method. FTow we know 
frottr observation of the crystal that there is a 
dilTrwencc betweeir AB and BA : the crystal is iiolar. 
A crystal plate cut so that its faces are ix'iqnmdicirlar 
to the axis shows different properties orr its two 
sides ; if heated, one face becomes positively and 
one negatively electrified. VMirchever face we use 
in the X-ray spirctromcter we obtaiir the same 
vahre for the spacing, and we find ourselves unable 
to detect any differencci between the two aa])ects 
by means of the spectrometer observations. 

We may see this point in another way. Suppose 
that Fig. 9 represents a section of a crystal con¬ 
sisting of two kinds of atoms, indicated respectively 
by full and empty circles. The arrangement clearly 
has no symmetry about a vertical line in the jilano 
of the paper. But if X-rays' were incident from 
above, as shown there would lie equal refiection.s 
from the planes 11' and 22'. If the incident rays 
wore heterogeneous and a photographic plate were 
placed to receive the Laue reflections in the usual 
way, there would be a symmetry distribution of 
spots on either side of A, although there is no sym¬ 
metry in the crystal to corresjiond. 
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[t is only when we have taken other considerations 
into account and have determined the structure that 
wo can establish the polarity of the crystal. VVe 
may take, for examine, the fact that zinc blende is 
cubic, and therefore has four trigonal axes, a fact 
which we may discover from X-rays as well ns from 
the external form. Also, the unit cell contains only 
one molecule of zinc sulphide, and may bo drawn 
of the same form as in diamond : that is to say, 
its eight corners can coiusist of the six centres of cube 
faces and the two ends of a diagonal. If we put 
zinc atoms at the corners of the unit cell, the sulphur 
atom must lie either at the centre of the unit cell 
or at the centre of the regular tetrahedron formed 
by four of the cornei-s of the cell; only by the adoption 
of one of these alternatives do we get the four trigonal 
axes. The former gives the rock-salt structure 
and is distinguished by the fact that the (100) and 
(110) spectra decrease regularly in intensity from 
lower to higher orders, whereas in the (Ill) spectrum 
the even orders are relatively greater than the odd. 



gn the latter alternative the even orders of (100) 
^c relatively greater than the odd, (110) spectra 
*r<! normal, and the second order of the (111) is 
■hnormally .small. It is easy to dLstingui.sh between 
Fgio two eases. The latter is adopted by zinc blende. 
»aoh atom has the symmetry of Class 31, to which 
.T410 crystal belongs, there being only one atom of 
each in the unit cell. 

In this case we are successful from X-ray measurt'- 
ments alone in determining the mode of arrangement 
Y '"'y»tal, although the crystal is jxilar and the 
A.-rays cannot detect polarity directly. Wo have 
® determine the structure completely, 
and the {mlarity then apfiears. 


Wlien the determination of .strueture cannot be 
carried far enough, the X-ray.s may fail to decide 
between the presence and ahsenci' (if jiolarity. For 
example, resorcinol is an ortliorliomhie hernihedral 
crystal; this is known by its external form. Tho 
X-rays show that, this lieing so, its internal arrange¬ 
ment must be that of M .VU or ( in Mg. 7. If we 
had no hel}) from the study of external form, or 
from any other source, we should not Iw able to 
decide between C“ and the more symmetrical mode 
known as Q',”; the symmetry of the latter is obtained 
by adding a centre of symmetry to the elements of 
symmetry, posse.ssed by C.!“: that is to say, by removing 
tho polarity of the ory.stai. As a matter of fact the 
external form of resorcinol clearly shows polarity: 
or, if we could bi; sui’e that the molecule had no 
symmetry, w(< could infer that tho crystal was 
unsymmctrical about the :ry Tdaiie, there being 
only four molecules in the cell and all these being 
■wanted to give the symmetry observed liy X-rays. 
Thus there are cases where the .X-rays caniiot decide 
between two modes, one of which can be derived 
from tho other by the addition of a centre of sym- 
metiy. As, howcv'cr, the existence of a cemtre of 
symmetry can generally be decided by other means 
—-for example, by such means as I hav'e described 
above in the case of zinc l)lende or of resorcinol— 
this incapacity of the X-ray method is of no great 
conse(iuencc. 

Tho addition of a centre of symmetry moves a 
structure from one class to another—Class 1 to 
(lass 2, Class 31 to Class 32. (‘onsequentiy, the 
X-ray methods arc by tlKunselvixs sometitnes in 
doubt Ijotween two modes in dilhsvmt classes when 
they are rarely in doubt as to tlie mode within a 
class. It wilt readily be understood that the doubt 
a.s to class may be of far less iniportanoe than the 
doubt as to mode ; though hitherto th(> fonner 
kimi of dilfenmeo has been given all the attention 
because it has been the only kind that could bo 
observ'ed. A very slight relative rnovemeiit of the 
atoms would b(» sufticient to reduce the symmetry 
of the crystal from one class to another : but the 
change from omi mode to another within the same 
class would moan a complete n'atTangement of the 
molecules. 

There are two eases in which the X-rays cannot 
distinguish lietween two modes in the same class. 
The.sc are Q* and Q* in the enantiomorplious cla.ss 
of the orthorhombic system, and T“ ami T' in the 
tetratohedral class of the cubic system. Tho am- 
biguity disappears, however, if there are only two 
niolocules in the unit cell, when the former alternative 
Is alone permissible in each ease : it would dis¬ 
appear also in any case in which the strueture could 
he determined completely by any other means. 

Tt has been known for many years, tliaiiks to 
the work of Fedorow, Sehonities and Barlcm-. that 
the 230 modes of arrangement repixvsent all the 
possible forms of internal crystal strueture. In 
each mode t)f arrangement there Is a relative dis¬ 
position of pianos, axes and centre of sj’inmetry, 
which Is characteristic of the mode, and tile mode 
may he described in terms of these symmetries. 
This was the language used in the original work on 
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the subject, and the term space group was used, 
instead of the term mode of arrangement, in refer¬ 
ence to the particular group of symmetry planes, 
axes and centre in space. Wlten the subject is 
approached from the point of view of the X-ray 
worker, tlie language of the mode of arrangement 
has its special conveniences. A list of the 230 
modes, and of the X-ray tests for each iikkIc, has 
recently been published in tlio Transactions of the 
Royal Society by Astlmry and Yardley. Lists of 
the same 230 8i)ace grou]).s have already been pub¬ 
lished in different terms by tvTiters on crystallo¬ 
graphy : recently a list by Wyckofi has been published 
by the Carnegie Institution of Washington, in which 
each 3|>ace group is expressed in terms of the co¬ 
ordinates of the arrangement of points rc.quired to 
give each space group its 8])ecial characteristics. 

It may he of interest to look at these matters from 
a somewliat different point of view, which takes in 
the question of the permanence of the chemist’s 
molecule when built into the solid structure. 

In every crystal the unit can he divided into a 
certain nvimb(^r of parts, each of which has no sym¬ 
metry of its own, but may be made to coincide with 
any other i)art by some combination of reflections, 
rotations and shifts. 'J’he number is always either 
one, two, thn-e, four, si.x, eight, twelve, twenty-four, 
or forty-eight. 'I'he division into 230 modes of 
arrangement refers to the arrangements of these 
parts. In the case of a crystal of the rock-salt type 
both the positive and negative portions of the cell 
can be so divided. Very often the part in question is 
the chemical molecule. For example, the cell of t he 
monoclinic prismatic cla.ss can be divided into four 
such parts. The X-ray mea-surements show that the 
unit cell of benzoic acid which belongs to this class 
contains four molecules. Also they detect the 
existence of the four parts, and determine the mode 
of their arrangement. It is natural to make the 
assumption that each part is a molecule. This, it 
may be noted, involves the existence of right- and left- 
handed molecules, as built into the crystal. 

Sometimes the division into parts involves the 
division of the molecule. The^nolccule then consists 
of two or three or more parts, and therefore possesses 
a corresponding symmetry. For example, the naph¬ 
thalene molecule in the naphthalene crystal contains 
two parts, and has a centre of symmetry. The 
molecule of FeSj in the crystal of iron pyrites consists 
of six parts, and has a centru of symmetry and a 
trigonal axis. Fach of the two atoms in the rock-salt 
cell, sodium and chlorine, has—that is to say its 
reflations to its neighbours have—forty-eight parts, 
and therefore the full symmetry of the eryslaf. 

Much more rarely a part consists of more than one 
chemical molecule. So far a few instances hav'e been 
met with. The “ part ” in the crystal cell of sulphur 
certainly contains two, iierhaps more, atoms. Miss 
Yardley finds that the " part ” in the fumaric acid 
crystal cmitains three, perhaps six, of the molecules 
as ordinarily detiued ((’(K)H.('H :)j. In the cell of 
a-naphthylaminc at least three molecules go to a part. 
The part has no symmetry, so that the molecules 
that compose it differ from eatih other. fl'hose arc 
really examjJes of polymerisation in th^crystal. 


Is the grouping of the atoms in the molecule as 
displayed in chemical reactions maintained without 
change ? When the first results of the new methods 
were published, with their determinations of diamond 
and rock-salt structure, there was some unnecessary 
alarm as to the apparent disappearance of the mole¬ 
cule. If there had been anything to suggest a com¬ 
plete disruption of all the alliances in the molecule, 
which hud been so long and so successfully studied 
by the chemists, the alarm would have been justified. 
Atomic bonds would have been annoyingly variable 
and dependent on conditions, and we should have 
been put back to the starting-point in the investiga¬ 
tion of the solid. This coneUtion of things appears, 
fortunately, to have no existence. The conclusions of 
chemistry are carried into the solid, with only such 
modifications as might reasonably be expected. Our 
new science is in full and close alliance with chemical 
science already established : it is in fact a constant 
and delightful experience to find some direct confir¬ 
mation or illustration of an inference already drawn 
from other sources. So far as experience has to tell 
us, the chemical molecule generally takes its place as 
such in the crystal structure with little change. 

To sum up, wo are now able to replace the rough 
division into thirty-two by the finer division into 23(). 
This is advancing a whole stage towards the final 
solution of the structure problem. We carry the 
analysis right up to the limits which can lie foreseen 
by the mathematical investigation of the geometry 
of space. We require only a sufficient number of 
X-ray measurements ; if these can bo obtained, the 
crystal then—with certain additional information as 
to polarity—can be assigned to its particular mode or 
space group, with one or two exceptions as already 
noted. It may be that the structure of the crystal 
is so simple that having got so far the full solution is 
already in sight. In the vast majority of cases this 
is not so ; we have only come to the end of the second 
stage of the work. 

The first stage was complete when we had found the 
dimensions of the cr}'8tal unit cell : the second is 
completed when we know which of the 230 possible 
arrangements of molecules, or, in other words, space 
groups, the crystal structure follows. 

■ If the structure of the crystal is not yet obvious— 
and in the great majority of cases this is far from being 
the case —we enter on a third stage, in which the mode 
of procedure is less stereotyped and more difficult, 
])ernapa all the more interesting. We have now to find 
if we can, the arrangement of the atoms within the 
cell, to which task the knowledge already gained is 
an indisiiensable. though, it may be, a quite insufficient 
contribution. 

As I have said already, the X-rays do not tell us 
dii'ectly the relative positions of the atoms within the 
unit cell. They have, however, much to tell us as to 
tho relative intensities of the different orders of 
reflection by each plane, and these must depend on 
the atomic arrangements. It is to be admitted, 
however, that we are as yet unskilled in the interpre¬ 
tation of this evidence. We do not completely 
understand how varying conditions affect intensities 
of reflection, though we have learnt a great deal 
through the work of W. L. Bragg, Darwin, Compton, 
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and others. And, of course, ■when the cell contains 
many molecules, their positions being as yet unknown 
and their separate contributions to the intensities in 
any case doubtful, the observations of intensity are 
very difficult to make use of, though they can be 
accurately measured. Wo can only avail ourselves 
of such bold indications as that a very strong reflection 
implies the location of many atom centres on or near 
the plane in question, particularly if there are higher 
orders: or we may find ourselves able to show that an 
especially .strong second or third or other order implies 
the adoption of some particular alternative arrange¬ 
ment. A very interesting example of a general 
influence of form upon intensity is to be found in the 
reflections from the fatty acid layers which have been 
investigated by Muller and Shearer. The first, third 
and other odd orders are much more intense than the 
second, fourth, and other even orders. A simple 
explanation is found in the fact that these long chains 
face opposite ways alternately, and that the number 
of scattering centres is distributed fairly evenly along 
their length. At the ends, however, the uniformity 
of distribution is interrupted ; at one end, probably 
the earboxyl end, there is an excess per unit length ; 
at the other, the methyl end, a deficiency. Thus we 
may say that the effect on an odd order of the .siksv 
trum due to a single layer, the thickness of a layer 
being twice the length of a molecule, contains a 
factor ;— 

A sin(«of— a )—B sin(a)/— a —= (A-f-B) sin 
(to<—a). 

The factor for an oven order is:—(A—B) sin{<a( - a). 
If at both ends there had been an excess of scattering 
centres, we should have found the even orders 
stronger than the odd: the effect we find, for 
example, in the (111) planes of rock-salt. In the 
case of the simpler inorganic crystals like rock-salt, 
diamond, and so on, intensity observations are con¬ 
clusive as to the structure : in the case of iron 
pyrites or calcite they are very nearly so. But in 
the case of quartz, where the cell contains nine 
atoms, still more in the case of an organic compound, 
they do not carry us very far. We hope that greater 
exprience will give us, in the future the power of 
using them to better' advantage. 

In what other direction then shall we look for 
additional means of approaching more nearly to 
the final solution of the problem of structure ? 

The answer to this question will take account 
of all the store of physical and chemical knowledge 
which we already poss(ws. Ha-ving solved, wholly, 
or in great part, the structure of some of the simpler 
crystals, and being able to proceed in all cases, 
e-ven of the most complicated crystals, to the deter¬ 
mination of the number of molecules in the cell, 
and of their mode of arrangement, we must try to 
correlate what we have found with the properties 
of the crystal. By that means we shall become 
gradually more certain of the general connexion 
between the structure and its physical and chemical 
properties; we shall become able to settle further 
structural details in various oases, and so, by alternate 
and mutually supporting advances, wo may hope 
to reach our goal. 


let us consider what is being done in this direction. 
First of all there is the question of the distribution 
of the atoms in space. Given so many atoms, to 
be packed into a cell of known dimensions, what 
information have we as to the s)>aee that each must 
occupy ? The answer to the <piestion cannot be 
simple, because we may not expect that the atoms 
are always to be treated as spheres, still less as 
spheres of constant radius. It is ns genernlly dilUcult 
to state the distance between one atom and another 
as to state the distance between a table and a chair. 
Nevertheless, the atom-radius is a useful conception, 
e.specially when its dependence on the nature of 
combination Is taken into account. The question 
has been considered by W. L. Bragg, Wyckoff, 
Davey, and others, ami it appears that an atom does 
make a definite contribution to the distance between 
its centre—when it can bo assumed to have a centre— 
and the centre of a neighbour, so long as the nature 
of the bond remains the same. 'Tliis Ls a valuable 
contribution to the study of structure. It is proved 
by the examination of .sirai)le structures like those 
of the alkaline halides, and we may assume its 
reliability in our attempt on more complicated pro¬ 
blems. And, of course, it is interesting from the 
point of view of atomic structure itself, and atomic 
linkages. 

The radius seems to depend on the tightness of 
the bond as in bismuth or in graphite, where there 
are two kinds of bonding, and the plane of cleavage 
cuts across all the longer distances from ctmtre to 
centre. In calcium fluoride the centres of calcium 
atoms are closer together than they are in the metal 
itself in spite of the interposition of the fluorine 
atoms ; and in calcium oxide they are still closer. 
The change in the typo of the homliiig has altered 
the value of the radius. 

There is also the very interesting hut still more 
unsettled question of the mutual orientation of the 
bonds between an atom and its neighbours. It is, 
of course, tlio ctirbon atom which is the occasion 
of this problem in its most pressing form. In the 
diamond the exactly tetrahedral arrangement of 
bonds is associated with great rigidity, which implies 
great stiffness of orientation. The analysis of the 
structure of graphite has lately been carried by 
Bernal to a stage very near completion, but the only 
point in any doubt is unfortunately the very one 
as to which certainty w'ould bo welcome. Has the 
great weakening of one bond interfered with the 
roaltivo orientation of the other throe ? Ilebye 
thought that the structure was trigonal, and that 
the atoms ■were arranged in layers which were like 
the layers of diamond, except that they were flattened 
out wdthout a sideways extension of the network. 
This would involve a closer approach of carbon 
atom centres from 1-54 A.U. to 1-45 A.U.; against 
which no obvious objection can bo offered, but it 
would be interesting to know how it hajJXJened. 
Hull believed the structure to be hexagonal, and 
that the layers remained as in the diamond. Bernal, 
having found, some good graphite crystals to which 
the single crystal methods could be applied, finds 
that Hull is correct as to the hexagonal structure, 
but inclines to the boUef that the layer is flattened. 
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III the latter case, we must suppose that the etvrbon 
atom has three very strong bonds almost eoplanar 
with the earbon, and one weak bond at right angles 
to this plane. 

I’he question arises in another form in the investi¬ 
gations of the long carbon chains by Piper and others, 
and especially by Muller and Shearer. If the chains 
are formed by the Uniting <if carbon atoms together 
in such a way that the junctions of one atom to its 
two carbon neighbours are inclined to one another 
at the tetrahedial angle of 10!) 28', as in diamond, 
then there are thret; possible forms of chain. In 
one of them, each two carbon atoms imply an increase 
of 2'00 A.U. in the length of the chain, and, in a 
second, an increase of 2-44 A.Lf. In these two cases 
the carbon atoms of a chain can lie in a plane. With 
one e.Kceiition, all the coses examined shoVi- one or 
other of these two rates of increase. The third 
form of chain is a s))iral, ft>r which the growth of each 
single atom added is 1-12. In one ease this rate of 
inertiase is found to hold ; it is that in which the 
chain contains a benzene ring. This agreement 
between the caleulation and experiment shows with 
some force that the relative orientation of the bonds 
is maintained. Even when two or four hyilrogens 
are stripjied from the chain at various points, so as 
to leave a double or triple bond between consecutive 
earbon atoms, to adopt the ordinary chemical language 
and theory, no reasonable change i.s found in the 
length of the chain. This does not mean that there 
is no change in the distance betwwn neighbours ; 
such a cliange w'ould be small and might escajx! 
detection. But it diK's mean that there is no gmat 
change in the general straight.ness of the chain, 
such as might lie expected from any large change in 
the mutual orientation of the bonds between the 
carbon atom and its neighbours. 

In calcitc the three oxygens which surround a 
carbon atom must lie in one plane. It is supposed, 
however, that in this case the bonds are electrostatic : 
the carbon atom has lost its four valency electrons, 
and with them its powers of tetrahedral orientation. 

Now if we can discover the extent to which an 
orientation is maintained under different conditions, 
we are provided with one more guiding principle 
in our attempt to discover the structure of the crystal 
which contains carbon atoms. And, of course, the 
organic compounds centre round the carbon atom 
and its tetrahedral stiucture. 

The question of orientation in respect to other 
atoms is more obscure, but it is clearly one of im¬ 
portance. There must be some reason why ice has 
such an ojien structure, and here the oxygen atom is 
largely concerned. In the ruby the oxygen atom has 
no plane of symmetry in relation to its neighbours. 
In organit^ substances the great emptiness of the 
structure implies that atoms arc attached to one 
another at points 'Srbich have definite positions on 
the surfaces of the atoms and are limited in number. 
-And, generally sjwaking, the consideration of organic 
crystal structure is against any idea that atoms and 
molecules are to be treated as spheres surrounded 
by uniform fields of electric force, except in certain 
cases where by loss or gain of electrons an atom 
has been reduced to the outer form of gpe of the 


rare gases. They must have highly irregular fields, 
having forms which more or less resist any change. 
The weak bonds which hold molecule to molecule 
in the organic substance are not due to electron 
sharing as in diamond, or to ionisation as in rock-salt, 
but to an intermingling of stray fields belonging to 
definite iwsitions on the surfaces of the molecules. 

Our attempt to discover the effect of orientation 
is part of a general attempt to discover the field 
of force of the atom, which is naturally a very 
difficult matter. But if we can learn only a few 
rules, even empirical rules, we are so much the 
further on our way. 

Yet another obvious and most important .source 
from which help may be obtained is to be found m 
chemistry itself. Although the chemist has had 
no means until now of measuring distances and 
angles, ho has been able to build up a wonderful 
edifice of position chemistry. An atom A of a 
molecule is certainly linked, it may bo to B, and 
not to 0; or again, of a number of atoms of 
the same nature and contained in the same molecule, 
so many must be alike, and so many may be different. 

The ehemist has, for example, come to the conclu¬ 
sion that the naphthalene molecule is a double 
benzene ring, and the anthracene a triple benzene 
ring. The N-ray observations show that one of the 
sides of the unit cell of the latter crystal is longer 
Iiy 2-5 A.U. than the corresponding side of the other, 
all other dimensions of the tw'o cells being very nearly 
the same. The width of the hexagonal ring in the 
diamond is 2-5 A.U., so that on the one hand the 
chemical evidence suggests that the length of the 
molecule is parallel to that eilge of the two cells 
which shows differing values, and on the other the 
X-ray conclusions give material support, to the chem¬ 
ical view. Let us take another example from basic 
beryllium acetate BcjOfCjH^jO^)#. The substance 
is remarkable for the ease with which it sublimes 
into a vapour consisting of whole molecules, from 
which we may infer tliat the molecule does not 
suffer much idiange in tlie process. The relative 
positions and mutual alliances of the atoms are 
nearly the same when the molecule is free as when it is 
built into the .solid. From the X-ray evidence wo 
learn that the moieculo has four intersecting trigonal 
axes. We must place the unique oxygen at the 
centre of a regular tetrahedron, and the four lieryllium 
atoms at its corners. Each of the six acetate groups 
must be associated with one of the tetrahedron edges, 
and in such a way that the four trigonal axes are 
maintained. This necessitates, as crystallographic 
theory shows, the existence of a dyad axis through 
the middle points of each pair of opposite edges of 
the tetrahedion. The CjIlsOj groups must lie added 
so as not to interfere with the existence of these axes. 
If they are placed correctly for the trigonal axes, 
each of them has a dyad axis of the kind mentioned. 
All this agrees with the chemical evidence as partly 
stated in the formula, which implies :— 

1. That there is one oxygen iBffcrently situated to 
the r&st. 

2. That the four beryllium atoms are all alike. 

3. That the acetate groups are all alike. 

Further, chemists would say that the carbon atoms 
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are not alike ; in that case, they must lH>th lie on 
the dyad axis, since if they did not they would 
necessarily be aymmotrioally placed with resj)ect 
to that axis and would be equivalent. On the other 
hand, the oxygen atoms in the acetate group cannot 
lie on the axis if, a.s is probable, the}' are equivalent 
to one another. They must be placed symmetrically 
with respect to the dyad axis. As to the hydrogens, 
we must assume either that they do not count, which 
is not at all unlikely, nr that they are not all alike. 
It is impossible to place eighteen hydrogen atoms 
so that the group has four intersecting trigonal axes 
and that every hydrogen is like every other. The 
molecule has no plane of symmetry, the fault lying 
with the oxygens. It could not he duo to the 
hydrogens because there are marked differences in 
the intensities of reflection of pairs of planes, which 
differences woidd not exist if there were planes of 
symmetry, and would be small if duo to dissym¬ 
metry in the positions of hydrogens only. It is by 
reasoning along siich lines as these that X-ray 
evidence and cliemical evidence can help each other. 
Many other instances might be given ; indeed, no 
complex crystal can be studied with success without 
calling in the assistance of chemical arguments. 

A fourth example of the connection bctwt>cn 
arrangement and properties is to bo found in the 
recent work by W. L. Bragg on the indices of refrac¬ 
tion of crystals. It has been found possible to 
calculate the indices of refraction of calcite, given 
the dielectric capacities of calcium, carbon and 
oxygen atoms s(‘parately. 'I’he difference between 
the two principal refraction indices is almost entirely 
dtic to a difference between the dielectric capacities 
of a set of three oxygen atoms, at equal dLstances 
from one another, when placed:— 

1 . So that the plane in which they lie contains the 

direction of the field. 

2. So that this plane is perpendicular to the field. 
If we are able to calculate the refractive indices on 
these data, then it must be possible to find conditions 
governing the arrangemeirt of the atoms, when we 
know the comijosition of the ery.stal and its refractive 
indices. For in.stancc, the near equality of the 
refractive indices of pototssium sulphate implies that 
the dielectric capacity of the SO 4 groux) is much the 
same in .all directions, and this is in agreement with 
the hyxiothesis that the oxygen atoms are groujasl 
in some sort of tetrahedral fashion about the sulx'hur 
atom. 

There are still other connexions between structure 
and properties which we begin to understand, and 
< an use in proxmrtion to our understanding. 'J'hc 
cleavage })latic and the occurrence of certain faces 
in preference to others arc coimccted with the 
nature of the bonds and the size of the 8 x>acing 8 . 
We are not surprised to find that in bismuth, or 
graxjhite or naphthalene the cleavage plane cuts 
across the ties which we should exx)cct to be the 
weakest of those that bind the molecules together ; 
or again, that natural faces follow the planes that 
are richest in atoms or molecules and may be 
assumed to contain relatively largo numbers of 
linkages. In naphthalene the cleavage plane passes 
between the ends of the molecules, where the p 


hydrogens are, and where there is a deficiency in 
the number of scattering centres, u-s the X-rays 
indicate by the strengths of several orders of the 
(fKfl) reflection. 'Ihe other faces found on the 
crystal cut across Ihe ties at the positions of tlu' 
a hydrogens. 

'I'licre art' many other connexions between the 
structure and other prf)X)erti<>s of a substance, such 
as dielectric capacity, rigidity, and cotujiressibility, 
conduetibility both thermal and electric, in.agmti? 
constants. In fact, the only xJt<’l’<''ties of solid 
bodies which are not directly and obviously iclated 
to crystal structure are those, few' in number, that 
dejK'nd on atomic chnraet<‘ristics alone, such as 
weight; and the absorption coellicients for a, /I, 
y and X rays, all the rays which involve high quantum 
energies. With few exceptions every aRx>ect of the 
behaviour of a soliil substance dexx-nds on the mo<le 
of ari'angemcnt of its atoms and molecules. We 
have, therefore, an immense field of research before 
us, into which the X-ray methods have xu’ovided 
an unexx)ecte<l and wch-ome entrance. 

They tell us directly, as I have said, the number 
of molecules in the crystal unit cell, and the mode 
of their arrangenKuit with such determination of 
lengths and angles as are required to define the 
mode of arrangement in full. 'Ihey leave us then 
to ally our new' knowledge to all that we po.ssess 
already as to the physical and chemical proxierties 
of substances. By this comparison we hoi)e in 
the end to determine the position of every atom, 
and exxdain its influence through its nature and 
position upon the x>rox)erties of the substance. It is 
the chemistry of the solid that comes into view, 
richer in its variety even than the chemistry we have 
studied for the i)ast century, and xossessing an 
imxxirtance which is obvious to us all. Every side 
of scientific activity takes x>art in this advance, for 
all sciences are concerned with tho behaviour 
of matter. 


CHEMISTRY IN HERODOTUS 

In the Ohemikfr Zeitnng, 1924, No. 1, p. 1 ; No. 7 
pp. 29'31, and No. 8/9, p. .38, Prof. E. O. von 
Lippmann has an interesting article, entitled Tech- 
lUMoginchcs und Kulturgcschichtlidte^ aus Herodol. 
Herodotus (489 -429 B.c.) included a largo number of 
observations of scientific interest in his great work, 
but hitherto they have attracted very little attention, 
probably lK^oau.se they are not gathered together in 
one ])laee, but are scattered throughout the book and 
often introduced only incidentally. Prof, von Lipp¬ 
mann has been industrious enough to collect these 
isolated details, and the material he has thus accumu¬ 
lated will prove of great assistance to those who are 
engaged upon the study of early chemistry. Tho 
article—of which it Is scarcely iJossible to make an 
abstract—is divided into four sections, which deal 
respectively with (i) the Elements, (ii) Mineral 
Substances, (iii) the Metals, and (iv) Organic Sub¬ 
stances. The annotations are as scholarly and as 
enlightening as would be expected from the learned 
author of Die EnUldtung und Ausbreitung dc.r Al- 
chemie. 
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SOCIETY OF CHEMICAL INDUSTRY 

CHEMICAL INDUSTRY DINNER 

The Autunm Dinner, which will be under the 
auspices of the Society of Chemical Industry and 
the Chemical Industry Club, will be held in the 
Edward VII Rooms of the Hotel Victoria, North¬ 
umberland Avenue, London, W.C. 2, on Friday, 
November 14, at 7 for 7..‘10 p.m., and will be presided 
over by Mr. W. J. II. Woolcock, O.B.E., I’reaident 
of the Society. 

A circular letter with further particulars and a 
form of application for tickets has been sent out to 
the members. 

BACK NUMBERS OF JOURNAL 

' The General Secretary will be glad to hear from 
Members or Subscribers who have copies of the 
Journal for January 5, 1923, or January 4, 1924, 
that they are willing to dispose of to the Society. 


FORTHCOMING EVENTS 

Oct. 1. SOCIKTY OK PCBUC AN.U.YSIS AND OTHEU ANA- 
i-VTUAT. CuEAiiSTS, ill the (JUeniicid Society’s 
Koorns, Burlington House, Piccadilly, London, 
W. 1, at 8 p.m. 

The following papers will bo read:—“ The Determina¬ 
tion of Coconut Oil and Butter Fat in Margarine,” by 
0. D. Elsdon and P. Smith. “ A Preliminary Note on 
the Compo.sition of tho F.at of Goat’s Butter,” by F. 
Knowles and .T. C. Urquhart. “ The Quantitative 
Estimation of the Degree of Hydrolysis of Gallotannin 
by Taiinase,” by Miss AV. N. Nicholson and D. Bhind. 
“'fhe Pemberton-Neumann Method for tho Estimation of 
Phosphorus,” by Miss M. B. Richurda and W. Goddon. 
“ Application of ‘ Formal Titration ’ to the Kjoldahl 
Method of Estimating Nitrogen,” by W. S. Shaw. 
Informal Dinner will be held for Members and their 
friends at St. .Tames’ Ileatanrant, 178 Piccadilly, at 
6.30 p.m. 

Oct. 2. SoriETv OK Chemical Industry, ItriHol Section. 

Joint Meeting with the Institute of Chemistry, 
tho Chemical Department of the University 
(Woodland Hoad), Bristol, at 7.30 p.m. “ The 
Present Position of the Cateebin Chemistry,” by 
Dr. Nierenstein. 

Oct. 3. .Society oe Chemical Industiiy, MauchcBter 
Section, at the Textile Institute, 10, St. Mary's 
Parsonage, Manchester, at 7 p.m. “ Cheraistr,y 
and Industry,” by W. .1. U. Woolcock, C.B.E., 
Prtsiilonl of the Society of Chemical Ift^stry. 

Ott.' 22. Tub Faraday Society, in the GdMdgical 
Siwiety’s Hoom.s, Burlington Honse'clWccSdilly, 
London, W. 1, at o p.m. Discussion oM “ The 
Physical Chemistry of Igneous Rix'.k Forma¬ 
tion,” with an introduction by Dr. J. S. Flett. 
Papers aro expected from Prof. C. H. Desch, 
Dr. .1. W. Evans, Prof. .1. W. Gregory, A. F. 
Hallimond, Prof. P. Niggli, Dr. A. Richardson, 
Dr. .4, Scott, Mr. G. Tyrrell, and Prof. 
W. E. S. Turner. 


CORRESPONDENCE 

ARSENIC AND THE OYSTER 

Sir,—Why, I venture to ask, do you single out tho 
innocent but succulent oyster and accuse it of 
a base predilixdion for arsenic ? Surely a humble 
mollusc cannot bo expected to be as fastidious in its 
diet as its more highly cultured neighbours—^the 
fishes. Three parts per million is not excessive for an 
animal condemned to feed on the bottom of the sea ; 
why, even the plaice, which has two eyes, and the 
whiting which feeds not on the ocean bed, may contain 
this much, and the aristocratic cod, so says Prof. 
Rang, on occasion contains more than four parts. 
l*ray, Sir, acquit the oyster and let us enjoy it in 
peace. 

In conclusion I beg you to Inform mo whether the 
“ Walnis ” and the “ Carpenter,” either or both, 
died of arsenical poisoning after their, lament over 
the gentle oysters they decoyed and betrayed? — 
I am. Sir, etc., “ Absenioum ” 

September 19, 1924 

THE CHEMIST IN THE PROVINCES 

Sir,—Now that we have reached the end of our 
.English summer, the time will soon be upon us when 
we shall receive demands for Annual Subscriptions. 
Tho typical young chemist in the provinces, who, 
anxious to keep up-to-date has joined several 
societies, may be faced with a bill of anything up 
to £10. He is entitled to ask himself whether he is 
receiving value for money ? 

The yoimg chemist emerges from tho University 
with a degree. Urged by his professor he probably 
joins the Chemical Society. He then finds that 
although he possesses hLs degree he i.s not considered 
a genuine chemist unless ho joins the Institute, so 
if no is sufficiently enthusiastic he takes the A.I.C. 
He now goes forth into chemical industry a “ pukkha ” 
chemist'. Still anxious to keep abreast of knowledge 
ho enters the Society of Chemical Industry, and, 
if a super enthusiast, he joins a fourth society con¬ 
nected with some specialised branch of his profession. 

Let us consider the case of tlie chemist who lives 
aw'ay from Ivondon. What does ho get in return 
for his hard-earned cash ? Let us take the various 
societies separately. 

(а) Chemical Society 

AH that the provincial chemist receives for his 
£3 per annum is the monthly journal, consisting 
entirely of xmpors on “pure” research, e.g.. 
Isomerism in the Tlmbuctoo acids. If the young 
chemist is honest with himself he finds that 
99 per cent, of the contents do not interest him, 
and that 50 jxir cent, cannot be properly under¬ 
stood by him. If he remains a member for many 
years, he finds himself landed with a collection 
of hefty tomes which he cannot dispose of. 

He learns that the Chemical Society has a fine 
library of which ho can make very little use. It 
might just as well te in Jericho. 

(б) Institute of Chemistry 

This society for 308. per annum registers the 
young aspirant as a genuine chemist. It bestows 
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iijwn him every two months a journal which he 
may or may not find interesting. It makes him a 
member of a local section, at which on pertain 
evenings in the winter he can meet perhaps a 
dozen other chemists and discuss such absorbing 
topics as “ Should the Institute have an Academic 
dress 1” etc. 

(c) Society of Chemical Industry 
For £2 li)8. per annum the young chemist 
receives a weekly Jemnud. This Jounml is cer¬ 
tainly a very good one, though occasional articles 
by prominent professors make him wonder if he 
knows any chemistry. 

This Society also makes him member of a local 
section. Once in two or three years, perhaps, the 
young chemist hears of a patxsr which interests him 
and attends a meeting. The question ;' “ What 
becomes of all the old chemists 1 ” is supplied with 
a full and complete answer. 

So much, then, for the various Societies. Is there 
any genuine reason why the young chemist should 
be called upon to pay several annual subscriptions ? 
Surely one single Society alone could do the w’ork 
at present done by three. 

The function of a chemical society is simply to 
look after the status of the chemist, keep a register, 
and enable its members to keep abreast of chemical 
knowledge both pure and appli^. It should publish 
a weekly journal and have occasional local meetings, 
and establish a library in every local section. 

The journal, in addition to matters of topical 
and professional interest, should be modelled on the 
lines of “ Chemistry in the Tw'entieth Century,” 
i.e., the art.icles should consist of general accounts 
of progress in various fields of chemistry, and should 
be written by specialists. These articles enable the 
ordinary chemist, who is really a specialist himself, 
t(. obtain a good knowledge of progress in other 
blanches of chemistry, without overwhelming him 
with a mass of indigestible detail. The consulting 
of original papers is then optional. 

The Society should, as now% receive accounts of 
original researches from its members, but only the 
titles of such papers should be puljlished in the 
Journal. 

If the chemist finds that one of the.se papers is of 
particular interest to himself, he should be able to 
obtain a full copy from the Secretary of the Society, 
or copies of all papers communicated to the Society 
should bo kept at the hbraries of the local sections. 

Whether there should be meetings of local sections 
is a matter of opinion. If held, they should certainly 
be much wider in scope and of a definitely sotdal 
character. The topics should be as broad as possible, 
with the object of enabling the chemist to take the 
widest possible view of his profession. The average 
chemist is deeply interested in his work, and is not 
above attending meetings if they are worth it. At 
present we chemists suffer from too many meetings, 
and too narrow a view of our profession. 

To sum up, my points are these :—(1) The young 
chemist cannot afford to be a member of several 
societies. 


(2) There is no valid reason why all the interests 
of the chemist should not. be looked after by one 
single society at a reasonable fee. 

(3) The chemist in the province,s should be catered 
for equally with the chemist in lx>ndon. 

(4) The literature of chemistry should he given a 

wider scope and should have a more general appeal. 
—I am. Sir, etc., “ Yokkist ” 

Leeds 

BENZOL RECOVERY 

Sh,—In the issue of September 12, V'ol. 43, No. 37, 
B. 739, you published an extract from a pa[K>r road 
by Monsieur Edouard Urbain at the Centenary 
Congress of the Sociiite Technique on “ Activated 
Carbon and Silica Cel.” 

From this paper one would naturally draw the 
inference that the benzol-iecovery plant at the 
Grenoble gasworks was (weeted to the designs of 
Monsieur Edouard Urbaui. 

1 should, therefore, like to prevent any misunder¬ 
standing, and state the facts regarding this jdant 
verified by two indejjendent e.xjx'its from this 
(M)untry, who visited Grenoble to see the plant in 
operation. 

The erection was carried out by th<; Socic^te 
Anonyme pour TUtilisation des Combustibles, of 
Baris, to the design of Friedr. Bayer and Co., l.jever- 
kusen, and under their guarantees. The installation 
of steam coils in the filters to reduce the steam 
consumption (specially mentioned in Monsieur 
Urbain’s papier) was carried out during the course 
of the erection of this plant on the instructions and 
to the design of the Friedr. Bayer Co. after their 
experimental filters at Leverkusen had been fitted 
and tried out with these special coils and data 
obtained therefrom as to the resulting economy. These 
experiments w'ere carried out at Leverkusen during 
1923. 

Further, since the plant has been put in ojieration, 
a prefilter has l)een added in order to minimise the 
risk of fouling the highly active “T” carbon with 
foreign bodies which camiot lie driven out by means 
of highly super-heated steam, or only with gre.at 
difficulty. This pre-filter is again to the Friedr. 
Bayer Company’s desim and tilled with their pre¬ 
filter carbon. This would have been embodied in the 
original design for the Grenoble plant, but it was 
assumed that the gas would be clean enough to be 
dealt with directly in the benzol carbon filters. 

In my paper read before the Chemical Engineering 
Group of the Society of (.Ihemical Industry om 
March 7, 1924, the Grenoble plant was described, and 
a diagrammatic slide of the arrangement thereof 
shown. However, figures aa to plant operation 
could not be given at that time, as it had only been 
in operation for some five to six weeks. 

I feel it only right and fair to Mtissrs. Friedr. 
Bayer and Co, that I should draw your readers’ 
attention to these facts. as, although the Sociiitd 
Anonyme pour rUtilisation des Combustibles have 
the solo exploitation of this Bayer process in France, 
my firm, Messrs. Simon-Carves, Ltd., . 20, Mount 
Street, Manchester, has its exploitation for the 
United Kingdom, and we work in the closest co-opera- 
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tion with Mi-ssrs. Fiicdr. Bayer and Co., all informa¬ 
tion being pooled for onr common nsc. 

Owing to the French occupation of the Knhr, there 
was didiciilty in obtaining delivery of the active 
carbon from Messrs, Priedr. Bayer and Co.’s L(>v(w- 
kuaen works, and apparently one of th(^ threi* filters 
at the Crcnoble plant was filied with carbon nianiifnc- 
tnred a(aa)rding to Monsic\ir Kdouard Urbain's 
process. The (Ircnoble plant is one of the many 
solvent extraction plants using the Bayer process 
and carbon, amongst which there are in operation 
and in course of construction j)lanta extracting 
over 2(KH) tons of benzol per annum.—I am. Sir, etc 

Knutsforrl Vivian F. Ci-oao 

iSepteinber 1!), 1924 

PERSONAL AND OTHER ITEMS 

I’rof. Alex. Findlay has accepted an invitation to 
visit Stanford I'niversity, California, as Acting- 
I’rofessor of Chemistry for the three quarters of the 
academic .year, January to August, 1925. 

Sir Ernest Rutherford, Prof. Bonnan and Sir 
Charles Parsons have arrived in Philadelphia for the 
celebration of the centenary of the Franklin Institute. 

Mr. F. Craig Poider, B.Sc,, Ph.I)., who has been 
appointed works chemist at the factory of Lotus 
Ltd., Stafford, graduated in technical chemistry 
at Manchester L’nivmrsitv, and gainwi the degree 
of Ph.I). for researoh work on hide substances in 
the leather department of Leeds University under 
Prof. Proctor. 

!Mr. J. G. A. Skerl, research assistant to Prof- 
P. G, H. Boswell, of the University of Liverpool, 
has been appointed by the British Cast Iron Research 
Association to direct an invratigation on raotilding 
sands in the Refractories Department of Sheffield 
University and in the foundries of members of the 
Association. 

Prof. B. I. Slorzov, a Russian biochemist whose 
death is announced, had done much work on tissue 
enzjTnes, 

The British Research Assixiiatiou for the Woollen 
and WorsUsl Industries has awarded research fellow¬ 
ships for 1924-26 to Mr. R. Burge.s8 to enable him 
to continue investigations on the bacteriology and 
mycology of wool at University College, Nottingham, 
and to Mr. J. E. Nichols to investigate the wool 
fibres of various breeds of sheep at the Animal 
Breeding Research Department of the University of 
Edinburgh. An advanced scholarship, tenable at 
the Scottish Woollen Technical College, Galashiels, 
has been awarded to Mr. H. Maldwyn Williams. 

The University of Pennsylvania announces that 
honorary degrees of D.Se. are to be conferred on, 
amongst others, Sh W. H, Bragg, 8ir C. Parsons 
and Prof. Piet<-r Zeeman, of the University of 
Am.sterdam. 

It is officially announced that the British Empire 
Exhibition will be closed on November 1. The 
question of reopening the Flxhibition next year is 
still in abeyance. " 

The late Mr, W, H. Revis has left £10,0ff() and a 
share in £35,000 to the University College. q^Notting¬ 


ham. The bequest will probably be utilised to pro¬ 
vide scholarships and short-term fellowships at the 
University. 

Sir George Thomas Beilby. F.R.S., LL.D., D.Sc., 
who died on August 1, aged 73, left estate of the 
gross value of £163,689, w'ith net personalty £1.64,248. 

A tablet to tho memory of Henry Fox Talbot, the 
founder of modern photography, was unveiled in the 
library of the Royal Photographic Society on Sep¬ 
tember 13. 

Mr. H. K. G. Bamber, for many years a director of 
the Associated Portland and British Portland Cement 
Companies, has been killed in a motor accident. 

We regret to announce the death of Mr. E. H. 
Brown, an old member of the Society of Chemical 
Industry, who had lived some years in Russia 
and was latterly executive officer of the Pembroke, 
Ontario, branch of tho McGuire, Patterson and 
Palmer Co., match manufacturers. 

Smokeless Fuel 

'fhe Corporation of Glasgow is installing a five- 
unit battery of Maclaurin producers to manufacture 
smokeless fuel and supply industrial gas to the 
Dalmarnock electricity station. The plant will be 
at work in a few weeks and will supply gas for firing 
boilers at the station at l Old. per therm. 

Arsenic, Calcium Arsenate and the Boll Weevil 

Tho supply of arsenic compounds for the control 
of the boll weevil pest of the cotton crop has of late 
received much attention in tho United States, owing 
to the great fluctuations of prices and the difficulty, 
at times, of obtaining supplies. A contribution to 
tho study of the problem has been made by Mr. H. W. 
Ambruster, who has reprinted, under the above title, 
various pajiers and addresses from technical and 
trade papers. I’he pamphlet (pp. 42, price 6(1 c., 
Barr-Erhardt Pre.ss, New York), which discusses tho 
supply of arsenic, the manufacture of calcium 
arsenate, phases of the state of supplies of arsenic 
and its use for controlling the boll W'eevil, provides 
a useful summary of certain aspects of the question. 

BRITISH INDIA 

First Sugarcane Forecast, 1924—1925 

According to reports received from provinces, 
which contain, on an average, 93 jicr cent. of the total 
area under sugarcane in India, the total area planted 
with the sugarcane is estimated at 2,,666,(K)0 acres, 
as against 2,715,000 acres at the corresponding date 
of last year, or a decrease of 5 per cent. Weather 
conditions at the time of planting were not generally 
favourable, and the present condition of tho crop is, 
on the whole, fair, but much depends on the future 
course of the monsoon. 

First Forecast of Ihe Sesamum Crop, 1924-25 

A memorandum based on reports received from 
provinces which comprise 80 per cent, of the total 
sesamum acreage of India states that the area under 
crop, so far reported, is 2,116,000 acres, as com¬ 
pared with 2,10(),000 at this time last year, or an 
increase of 1 per cent. Sowings still continue in 
many places. The weather at sowing time was not 
quite favourable, but the present condition of the 
crop, on tho whole, is reported to be fair. 
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REVIEW 

(Jharts or THE CuEMicAi Reactions of the 
(.' oMMON Klements. By -Ioiin A. Timm, I’h.I),, 
I’)' ix + 81. New' York: .(ohn Wiley and 
Sons, Inc. ; London; Chapman and Hall, Ltd., 
1924, Price IOh. 

This book reviews the chemistry of the common 
elements, arranged alphabetically in the form of 
charts of their oeourrenee and reactions, and of 
ecpiations related thereto. 

The charts arc ingenious, and present a bird’s-eye 
view of the chemistry of eacJi element, including 
reactions ernployt'd in analysis and manufacture. 
Small numerals attached to formulea in these charts 
I'efer to equations for the elements which follow. 
The equations offer no ground for criticism from the 
lioint of view' of accuracy ; and the method by 
which they arc built up is no doubt the one commoidy 
employed, apart from the ionic notation— e.;/. :— 

2HN03->H2() I 2NO I 30 
36+3Cu^30u0 

.3CuO +GH NOj-^llCu (NO,);, -f 3HjO 
3Cu f 8HNO.;.-y3Cu(NO;d.rT 2N 

Vet it is necessary to warn tlie student that this 
procedure is a means of aniving at a result ratlu'r 
than a plan of nature’s footsteps ; otherwise he may 
a.sk why throe atoms of oxygen are shown to be 
lib(;rat(;d, and then to iiroduce three molecules of 
coi)jier oxide, since those things are not known to 
occur. One doubts, therefore, the wi.sdom of pre¬ 
senting the student with lists of equations in the bald 
fashion of this book—^there are no fewer than .sixty 
“ sulphur equations -without a w ord of explana¬ 
tion as to their limitations as expressions of facts. 
If it is said that this i.s not a textbook but merely 
a'review, then the question arises whether the gfsxl 
student should not prepare his own review, and 
whether the indifferent student will ever become a 
good student by having his review prepared for him. 

One might prophesy that piles of these books 
will be found loft upon the doorsteps of examination 
halls in America, and, perhaps in this country, 
but whether the comprehension of nature and the 
advancement of chemical science will be promoted 
by their use is another question. 

R. M. Caven 

COMPANY NEWS 

NOBEL INDUSTRIES, LTD. 

At the fifth ordinary general meeting. Sir Harry 
McGowan, K.B.E. (chairman and managing director), 
said that despite a continuance of uncertain com¬ 
mercial conditions throughout the world, the hope 
expressed last j'ear that the results for 1923 would 
mot fall short of those for 1922 had been amply 
teaUsed. During the past few years, the Company 
Biad been rapidly consolidating its position in the 
production of its chief line of ma.nufacture, blasting 
Explosives and accessories. The home trade formed 
important part of the business, and he believed 
Biat customers were satisfied both with the service 


and selling prices, which latter compared most 
favourably with those ruling prior to the war. 
This had only been made jH)ssihie by the policy of 
concentration of mamifaoturc anil scientific research 
adopted by the com|tany. The company possessed 
large interests in many foreign comjianics. including 
Canadian Explosives,Ltd., andt.'lniian Explosives Co. 
'I'he Cap(5 Exjilosives Works in South .Vftica, and 
Nobel's interests in South Africa bad been merged 
into a new company, the African E.xplosivcs and 
Indastries, Ltd., the shareholders being Dc Beers and 
Nobel Industries, Ltd. Interests had also l)ecu 
acquired in explosives and fuse factories in Czecho¬ 
slovakia, Hungary and Rumania, and business in 
the Far Eastern countries, such as India and 
(!hina, was well established. By ajiplieation of 
scientific factory administiation, the company was 
now producing a sujK;rior (piality of goods as com¬ 
pared to pre-w'ar days. The board was quite satisfied 
with the year's trading and saw no reason to suppose 
that the complete year’s figures for 1924 wmdd ho 
less satisfactory than those for 1923, in which 
circumstances the directors would < ()nsider whether 
the time w'as not opportune to adopt the policy of 
paying an interim dividend on the ordinary shares, 
and it was hoped to make a declaration on tin* subject 
towards the end of this year, 

GAS LIGHT AND COKE CO. 

An agreement for amalgamation with the Brentford 
Gas Company has been ma<le, with effisct, subject 
to parliamentary sanction, from .lamiary 1, 1920. 
The amalgamation m’UI be the largest in the histoiy 
of the British gas industry, giving the Gas Light & 
Cok(i Co., already leading in the world's gas supply, 
an area nearly 49 miles long by, in places, 15 miles 
wide. The Gas Light & Coke Co. lias an issued 
capital of £23,106,280 and the Brentford Company 
a capital of £2,058,645. The latter company has 
already absorbed the Richmond, Harrow and Stan- 
more gas companies. 

BRITISH CELANESE 

During the year ended February 29, 1924, there 
was a loss on trading of £34.478 and a total loss, 
allowing for debenture intert'st., and lo.ssea on can¬ 
cellation of erection contracts, of £74,048, without 
providing for depreciation. The special propaganda 
programme has been charged to revenue and bad the 
expenditure been capitali.sed, there would have 
been a trading profit. The total deficit now stands at 
£665,827. Sales during the last few months have been 
satisfactory. 

ASSOCIATED PORTLAND CEMENT 
MANUFACTURERS 

The reconstruction of the lK)ard of this company 
has now been completed. The Hon. F. C. Stanley, 
and Messrs. A. White, H. Holt, W. F. Roch and 
A. Brooks have resigned from the board and Ixnxl 
Meston, Sir J. A. Home, Mr. W. J. Firth and Mr. 
P. J. Pybus have been elected directors. Economies 
have bwn made in administration and an intensive 
campaign of propaganda is to be carried out. 
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MARKET REPORT 

Thia Market Report la compiled from special information 
received from the Manufacturers concerned. 

Uidess otherwise stcUed the prices quoted below cover fair 
qtiayditiea net and naked at sellers' works. 

GENERAL HEAVY CHEMICALS 

Acetic Acid, 40% tech. .. £23 10s. per ton. 

Acid, Boric, Commercial— 

Oryst. .. .. £45j>erton. 

Powder.£47iiorton. 

Acid Hydrochloric .. 33. 9d.—68. per carboy d/d., 

according to purity, strength 
and locality. 

Acid Nitric 80” T\v. .. £21 lOs.—£27 |>er ton makers’ 
works, according to district 
and quality. 

Acid Sulphuric .. .. Average National prices f.o.r. 

makers’ works, with slight varia¬ 
tions up and down owing to 
local considerations : 140® Tw., 
Crude Acid, 65s. per ton. 168* 
Tw., Arsenical, £5 lOs. per ton. 
168® Tw., Non-arsenicat, £6 158. 
per ton. 

Anunonia Alkali.. .. £6 158. per ton, f.o.r. Sx>ocial 
terms for contracts. 

Bleaching Powder .. Spot £U d/d.; Contract £10 d/d. 
4 ton lots. 

Bisulphite of Lime ., £7 per ton, packages extra. 

Borax, Commercial— 

Crystal., .. .. £26 per ton* 

Powder.£20 per ton. 

(Packed in 2‘Cwt. bags, carriage 
paid any station in Great 
Britain.) 

Calcium Giloride .. £5 178. 6d. per ton d/d. 

Copjwr Sulphate .. .. £2,5 per ton. 

Methylated Spirit 64 o.p.— 

Indtistriol .. 2.s. 7d.—2s. 1 Id. peu* gallon, accord¬ 

ing to <|uantity. 

Miriorali.sotl . . .. 38. 8d.—4s. per gallon, according 

to quantity. 

Nickel Sulpliate .. .. I £38 per ton d/d. Normal busi. 

Nickel Ammon. Sulpliate ) ness. 

Potash Caustic .. ,. £30—£33 per ton. 

Pot€W8. Bichromate .. 6|d. per Ib. 

Potass. Chlorate.. .. 3d.—4d. per lb. 

Salammoniao .. .. £32 per ton d/d. 

Salt Cake.. .. .. £3 10s. per ton d/d. 

Soda Caustic, solid .. Spot lots; delivered. £16 178.6d. to 

£11) 79. 6d. per ton, according to 
atrei^th. 20s. less for oontmets. 

Soda Crystals .. .. £6 6a—^£6 10a. per ton ex railway 

depots or i)orts. 

Sod. Acetate 97/98% , . £24 per ton. 

Sod. Bicarbonate .. £10 lOs. per ton, can. paid. 

Sod. Bichromate.. .. 4|d.porlb. 

Sod. Bisulphite Powder 

60/62%.. .. .. £18—£19 per ton, according to 

quantity, f.o.b., 1-owt. iron 

drmns included. 

Sod. Chlorate .. .. 3d. per lb. 

Sod. Nitrate rofd. 96% .. £13 68.—^£13 lOs. per ton ex 

Jiverpool. Nominal. 

Sod. Sulphide cono. 60/06 About £14 10a. per ton d/d. 

Sod. Sulphide oryst. £9 per ton d/d. 

Sod Sulphite, Pea Oryst. £15 per ton f.o;r. London, l-owt. 

kegs included. 


RUBBER CHEMICALS • 

Antimony sulphide— 

Qolden .. .. •. 5^d.—Is. 4d. per lb., according to 

quality. 

Antimony sulphide— 

Orimson .. .. Is. 3d.—Is. 6d. per lb., according 

to quality. 

Arsenic, Sulphide, Yellow Is. lid. per lb. 

Barytes .. .. .. £3 lOs. to £6 Ids. per ton, accord- 

ing to quality. 

Cadmium Sulphide .. Ss. 9d.—48. per lb., according to 
quantity. 

Carbon Bisulphide .. £30—£33 per ton, according to 
quantity. Again dearer. 

Carbon Black .. ,. 7d.—7id. per lb, ex wharf. 

Dearer. 

Carbon Tetrachloride .. £60—£65 per ton, according to 
quantity, drums extra. Again 
dearer. 

Chromium Oxide, groon.. Is. 3d. per lb. 

^5d.—9^. per lb. Demand vo^ 

Indiarubber Substitutes ) brisk. Prices likely to remain 

White and Dark .. 1 steady owing to firmness of 
rapeseod oils. 

Lamp Black .. .. £48 per ton, barrels free. Ad¬ 

vanced. 

Lead Hyposulphite .. per lb. 

Lithopone, ^% .. .. £22 lOs. per ton. 

Mineral Rubier “ Rub- 

pron ” .. .. .. £16 58. per ton f.o.r. London. 

Sulphur .. .. .. £10—£12 per ton, according to 

quality. 

Sulphur Precip. B.P. .. £56—-£67 per ton, according to 
quantity. 

Sulphur Chloride .. 4d. per lb., carboys extra. Dearer. 

Thiocarbanilide .. .. 2s. 6d. per lb. 

Vermilion, palo or deep .. .'5s. Id. per lb. dearer. 

Zino Sulphide .. .. 7id.—Is. 8d. per lb,, according to 

quality, 

WOOD DISTILLATION PRODUCTS 

Acetate of Lime— 

Brown .. .. .. £12 per ton. 

Grey .. . . . . £16 ik>t ton. 

Liquor.. .. .. Od. per gall. 32® Tw. 

Charcoal .. .. .. £7 15 b.—£ 9 68. per ton, jwcording 

to grade and locality. Market 
brisker. 

Iron Liquor .. .. Is. 7d. per gall, 32* Tw. 

Is. 2d. 24*Tw. 

Red Liquor .. .. lOd.—Is. per gall. 14/16* Tw. 

Wood Creosote .. .. 2s. 9d. per gall. Unrefined. 

Wood Naphtha— 

Miscible .. .. 4s. lOd. per gall. 60% O.P. 

Solvent .. .. 6s. 3d. per gall. 40% O.P. 

Wood Tar .. £4 Ss. per ton. 

Brown Sugar of Ixwl .. £43 per ton. Cheaper. 

TAR PRODUCTS 

Acid Carbolic— 

Crystals .. ,. 6Jd. per Ib. Quiet. 

Crude 00’s .. .; is, Id.—Is. lid. per gall, accord¬ 

ing to district. 

Acid Cresylic, 97/99 .. 2s.—^28. Id. per gall. Demand 

fair. 

Pale 95% .. ., Is. 9d.—2 h, Id. per gall. Not much 

enquiry. 

Dark .. ..Is. 9d.—Zs. Id. per gall. Quiet. 

Anthracene Paste 40% .. 4d. per unit per cwt. Nominal 
price. No business. 

Anthracene Oil— 

Strained ,. ^ . 7jd.—9d. per gall. Quiet. 

Unstrained .. .. 0|d.—7|d. per gall. 
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Crude 65’8 
SlAndtird Motor 
Pur#) 

Toluole--OQ % .. 

Pure 

Xylol coml. 

IVro 
Creosote— 

Orosylic 20/24% 

Middle Oil 
Heavy Oil 

Standard Specification 

Naphtha—• 

Solvent 90/160 

Solvent 90/100 


. 7|d.—9d. per gall, ex works in 
tank wagons. 

. Is. l^d.—Is. 3d. per gall, ex works 
in tank wagons. 

. Is. 5^1.—la. 7d. per gall, ex 
works in tank wagons. 

. Is. ^d.'^-lB. &j^. per gal). Small 
domtund. 

. Is. 8d.~''2s. por gall. Small 

demand. 

. 2s. 3d. per gall. 

. Ss. 3d. per gall. 

. 8Jd. per gall. Better demand. 

—6id. per gall., according to 
quality and district. Binall 
export inquiry. Market quiet 
. but fairly steady. 

.• lid.—is. 2d. per gall,, atreording 
to distrust. Steady market. 

. lid.— Is. per gall. Not much 
demand. 


Naphthalene Crude- 

Market dull. Not much export inquiry. Cheaper in 
Yorkshire than Lancashire. 


Drained Creosote Salts £4—£6. Quiet. 

Whizzed or hot pressed £7—£9 per ton. 

Naphthalene— 

Crystals and Flaked .. £12-—£13 per ton. 

Pitch, n^ium soft .. SCs.—dOs. per ton f.a.s. for next 
season. Frequent inquiries. 

Pyridine —90/160 . . 19 h. per gnil. Steady demand. 

Heavy .. .. 12s. per gall. Market dull. 


INTERMEDIATES AND DYES 
There has been some slight improvement in the business 
passing for Aniline Dyes. 

In the following list of Intermediates delivered prices 
include packages except where otherwise stated. 

Acetic Anhydride 95% .. Is. 7d. per lb. 

AoidH.38. lid. per lb. 100% basis d/d. 

Acid Naphthionic .. 28. 2d. per lb. 100% basis d/d. 
Acid Neville and Winther 58.8d.perlb. 100%baaisd/d. 
Acid Salicylic, teoh. ' .. la. Id. per Ib. Improved demand. 

Acid Sulphanilio .. 9^d. per lb. 100% basis d/d. 

AlujmmiuinChlorido,aubyd.ls. per lb. d/d. 

Aniline Oil ,. .. 8d. per lb. naked at works. 

Aruline Salts .. .84d. per lb., naked at works. 

Antimony Pentaohloride Is. per lb. d/d. 

Benzidine Base .. ..48. per lb. 100% basis d/d. 

Benzyl Chloride 95% .. Is. Id. per lb. 

p-Chlorphenol .. .. 4 h, 3d. per lb. d/d. 

p-Cliloraniline .. .. Ss. per lb. 100% basis. 

o-CVoso! 19/,31® C. .. 4ld. perlb. Rather quiet. 

m-Cresol 98/100% ,. 2s. ld.“2s. 3d. per lb. Demand 

moderate. 

p-Cresol 32/34® C. .. 2s. Id.—28. 3d. per lb. Demand 
moderate. 

Dichloraniline .. .. 38. per lb. 

Dichloranillno S. Acid 2s. 6d. per lb. 100% basis. 
p-Dichlorbenzol .. .. £85 per ton. 

Diethylanilino .. ..4s, 6d, per lb. d/d., packages 

extra, returnable. 

Dimethylaniluie .. .. 28. 3d. por lb. .d/d. Drums extra. 

Dinitrobenzene .. .. 9tl.—lOd. per lb. naked at works. 

Dinitrochlorbenzol .. £84 lOs. per ton d/d. 
Dinitrotoluone—48/60® C. 8d.—Od. per lb. naked at works. 

66/08° C. Is. 2d. por lb. naked at works. 
Diphenylomine .. .. 28. lOd. per lb. d /d. 

Monoohlorbenzol.. .. £63 per ton. 

^Naphthol ,. .. Is. per lb. d/d. 

aNaphthyUmine ., Is. 4d. per lb. d/d. 


/INaphthylamine ,. 4s. por lb. d/d. 
m-Nitranilino .. 48. 3d. per lb. d/d. 

p-Nitraniline .. .. 28. 3d. per lb. d/d. 

Nitrobenzene .. .. SRI.—5(d. jior lb. naked at works. 

o-Nitroohlorl>enzol .. 28. lid. per lb. 100% basis d/d. 
Nitronaphthalene .. lO^d. per lb. d/d. 
p-Nitrophenol .. .. Is. 9d. por Ib. 100% basis d/d. 

p>Nitro*o-amidO'phonol 4s. Od. per lb. 100% basis. 
m*Phenyl^eDiamine .. 3s. lid. per lb. d/d. 
p.Phenylene Diamine .. lOs. 2d. {)er lb. 100% basis d/d. 

R. Salt.28. 5d. iwr lb. 100% basis d/d. 

Sodium Naphthionate .. 28. 3d. per lb. 100% basis d/d. 
o-Toluidine .. .. 8|d. per lb. 

p-Toluidin« .. .. ,3s. .3d.'--48. 2d. [ht lb. uakod at 

works. 

m*Toluylene Diamine .. 4 b. perlb. d/d. 

PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

Acid, Acetic 80% B.P. .. £4.3 [lor ton. 

Acid, Acetyl Salicylic .. 38. Id.—Ss. ,3d, per Ib., according 
to quantity. 

Acid, Benzoic B.P. .. 3s. per lb. 

Acid Boric B.P. .. .. Cryst. £51 per ton. Powder £55 

per ton. Carriage paid any 
station in Croat Britain. 

Acid, Camphoric.. .. lOs.—21 b. j)or Ib. 

Acid, Citrio .. .. Is. 4Jd.—Is. 5d. per lb., less 5% 

for ton lots. Market very weak. 
Acid, Gallic .. .. 3a. por lb. for pure crystal. 

Acid, Pyrogallic, Cryat. .. 6s. 9d. per lb. Ranublimed quality 
8s. per lb. Market firm; in* 
creasing demand. 

Acid, Salicylic .. . . Is. r)d.- -Is. 8tl. per lb., according 

to quantity. 

Acid, Tannic B.P. .. 28. lOd. |H)r lb. Market quiet. 
Acid, Tartaric .. .. Is. l|d. per lb. less 6%. 

Amidol .. .. .. 9s. per lb. d/d. 

Acetanilide .. .. 2s. Id.—2e. 3d. per lb. lor 

quantity. l>emand slow. 

Araidopyrin .. .. ISs. 3d. per lb. Neglected. Stocks 

low. 

Ammon. Benzoate ,. Ss. 3d.—3s. 6d. per lb. according 
to quantity. 

Ammon. Carbonate B.P. £37 per ton. 

Atropine Sulphate .. 12s. 6d. per oz. for English make. 

Barbitone.. .. .. Ids.—15s. 6d. perlb. Quiet market. 

Beuzonaphthol .. .. 58.3d. perlb. Small inquiry. 

Bismuth Salts .. .. Prices reduced by about Is. 3d.— 

2a. 3d. per lb. on account of 
the fall in the price of the metal. 
Bismuth Carbonate .. lOe. 6d.—12a. 6d. per lb. 

„ Citrate.. .. 10s.3d.—12s. 3d. „ 

„ Salicylate .. —Us. „ 

„ Subnitrat-e .. Ss. 8d.—lOs. 8d. „ 

Borax B.P. .. Crystal £29, Pow der £30 per ton. 

^rriage paid any station in 
Great Britain. 

Bromides .. .. .. Market firm, and Continental 

ju’icoB fully maintained with 
upwartl temiency. 

Annnonium .. .. Is. Od.—Is. 9d. per lb. 

PotaKsium .. .. Is. 4<1.- -Is. 7d. per lb. 

Sodium. .. .. 1?. Is. 8tl. por lb. 

Calcium Laclutc .. Is. 5d.—-Is. 9d., according to 

quantity. Fair demand and 
8tea<ly market. 

Chloral Hydrate .. .. 48.— 4b. 3d. per lb. Very firm and 

scarce. 

Chloroform .. .. 28.perIb.forowt. lots. Very steady. 

Creosote Carbonate .. 6s. 8d. per lb. Little demand. 
Formaldehyde .. .. £59 pt#r ton. 

Glycerophosphates— Fair business passing. 

Calcium, soluble and 
citrate free .. .. 78. per lb. 
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Gl.V<.‘oro]>!»osp})at<.-H - 

Iron 

MrtgncBi uin 
TotasHiiim, 50% 
Sodium, .50% .. 
(luaiiwol Corbf.uiutw ,. 
Hi‘xarniiu- 

HonialmpinG Hydrobro- 
niidu 

HydraHtino bydroohlor .. 
Hypophospliitos—- 
t’tvl'.anni 
J*ota>wium 
Sodium 

Iron. Aiiiinon. C’itmlo 

B.l*. 

MaKn(!.sium OHrlH)nato— 
Ligtit C<nnm('it:ial 
Mttgnosivim Oxldo - - 
Light. C’onuncr«tial 
Heavy Commercial 

Heavy Vuro 

Menthol— 

A.n.H. IN'. lysL H.l*. . . 
Syiithet i«‘ . 

Mer<'urial8 

Red oxide 

Corrosive sublimate . . 
\Muto pi*eeip. .. • .. 

Calomel 

Methyl Sjdi.A lnt.i 

Methyl Sulphonal 
Motol 

Paraformaldehydo 

Randdehyde 

PheiiHcetin 
Phenaz.jne 
Pheuolpblhjil.'in . . 

Potass. Bitartrate — 
99/100% (Cream of 
'J’artar) 


Potass. Citrate 
PotaH.B. loilido 


Potass. Metubifiulphito .. 

Potass. l*ermanganato .. 
Quinirio Sulphate 

Kosureiii . . 

Sae.'harin 

Salol . 

Silver iVoteiiuilo. . 

Sod. Heuzoate, IJ.P. 

Sod. Citrate, B.P.C., 1923 

Sod. Hyposulphite • 
Pliotogrephic . . 


Sod. Met abisulphite cryst. 
Sod. Niti'opruHsidGr^ .. 


8b. 9d. per 11>. 

9fl. por lb. 

3fl. 6d. por lb. 

28. Od. ,, 

lOs. tkl. — Its. 3d. per lb. 

3s. Id. per lb. and upwards. Mar- 
k(rt weaker. 

;i0s. per 07 .. 

KnglisI) makooflorod, 120s. peroz, 

.*ts. Od. per lb., for 28-lb. Iota. 

4h. Id. per Ib. 

4h. ,, 

2k. Id.— 2 h. 5d. per lb. 


£30 per ton not. 

£75 per ton, less 2J%. 

£25 per ton, loss 2^%. Prioo 
redueofl. 

2s.- ‘is. 3d. per lb., according to 
quantity. Steady market. 

5t)M. per lb. 

20s.— 31k. per lb., according to 
quantity. KnglisU make. 
Market very quiet. 

5s. 3d.—5 h. 4<i. p«r lb. 

3k. Od.—3s. 7d. ,, 

4s. 7d.—4s. 8d. „ 

3s. lid.-—4 k. ,, 

Ik. 9d.- Is. lOd. per lb. Market 

ha.s weakened, 

20.H. per lb. 

lls. f3er lb. British make. 

2s. lO^d.—3a. per Ib. Not very 
active. 

1h. Od. per lb. in fr«‘o bottles and 

eOKeH, 

5s. 9d. j>er Ib. 

7s. 2d. [MT lb. 

ri.K. 7d. per Ib. in cwt. lots. 


88s. per cwt., less 2J% for ton 
lots. Firm market. Pricea havo 
upward tondoncy. 

Is. lOd.—2 b. 2d. per lb. 

H>k. 8d.—17 h. 5d. per lb., accord¬ 
ing to ipiantity. Steady mar¬ 
ket. 

7id. peril)., l-ewt, kegs included. 
R.o.r. London. 

7id. per lb. 

28. 3d.—2 h. 4d.per oz., in 100 oz. 
tins. Steady market. 

5s. ttd. per lb. 

038. per II),. in 50-lb. lots. 

3s. Gd. jicr lb. 

Os. Gd. per lb. 

2a. Gd. per lb. Ample supplies. 
B.P. quality available. 

Is. lid.- :^s. 2d. per lb., according 
to quaiil|ty. 

£13-ton, according to 
C|aai^iil^|%d/d. consignoo's sta¬ 
tion in i^%vt. kogs. 

37s. Gd.—Cjfs. per cwt. nett cash, 
according to quantity. 

IGs. jKT lb. 


Sod. Potoas. Tartrate 


(Rocheilo Salt) 

75s.—828. G<1. per cwt., according 


to quantity. Quiot market. 

Sod. Salicylate .. 

Market rather easier. 

Powder 


2s. Id.- 28. 3d. per lb. 

Crystal 


at 2s. 3d.—2s. Gd. 

per lb. 


Flako 2s. 9d. per lb. 


Sod. Sulphide— 



Pure rcery.st. . . 

lOd.- ls. 2d. per lb. 


Sod. Sulphite, anhydrous 

£27 lOs.—£28 lOs. per ton. 

accord- 


ing to quantity, 1 -cwt. kegs 


included. In large casks £1 


per ton less. 


Sulphonal.. 

ITis. per lb. Easier. 


Thymol 

17k. Od. por lb. Very 

.scarce 


indeed. 


PERFUMERY CHEMICALS 


Acetophenone 

12s. 6d. per lb. 


Aubopiiio .. 

15.8. 3d. ,, 


Aniyl Acetate 

2s. Cd. 


Amyl Butyrate .. 

6s. 9d. 


Amyl Salicylate .. 

3b. ,, 


Anethol (M.P. 21/22'’C.) 48. Oil. 


Benzyl Acetate from Ohio- 



rine-froe Benzyl Alcohol 2a. 9d. ,, 


Benzyl Alcohol fmo from 



Chlorine 

2h. 9d. „ 


Bonzaldohyilo free from 



Chlorino 

3k. Gd. 


Benzyl Benzoate.. 

38. 6d. 


Cinnamic Aldehyde— 



Natural. . 

18s. 9d. 


Coumarin 

198. 6d. ,, 


Citronollol 

178. 


Citral 

8s. Gd. ,, 


Ethyl Cinnamate 

128. Od. „ 


Ethyl Phthalate .. 

3s. 3d. ,, 


Eugenol .. 

lOa. 6d. ,, 


Goraniol (Palmarosa) 

35h. ,, 


Coraniol .. 

lls.—IBs. Od. per lb. 


Heliotropino 

Os. 9d. ,, Cbea[H*r. 


Iso Eugenol 

158. od. ,, 


Linalol ox Bois do Rose.. 

2Gs. ,, 


Linalyl Acetate .. 

208. 


Methyl Anthranilato 

9b. Cd. ,, 


Methyl Benzoate.. 

5k. „ 


Musk Amliretto .. 

458. ,, 


Muak Xylol 

1.3s. Gd. Clionper. 


Nerolin 

4s. 9d. 


Phenyl Ethyl Arotato .. 

I5s. ,, 


Phenyl Etliyl Alcohol .. 

108. 


Rhodinol .. 

GOs. M 


Safrol 

la. lOd. 


Terpincol . . 

2k. 4d. 


Vanillin .. 

2Gh. per lb. 


ESSENTIAL OILS 


Almond Oil, Foreign 



S.P.A. 

158. Gd. lb. 


Anise Oil 

2k. 8d. p<u’ lb. 


Bergamot Oil 

17s. Gd. per,lb. 


Bourbon Geranium Oil . . 

30s. Od. per Ib. 


Camphor Oil 

65h. per cwt. 


Cananga Oil Java 

lOs. Od. j)er lb. 


Cinnamon Oil, J^eaf 

G^d. per oz. 


Cassia Oil, 80/85% 

lOs. per lb. 


Citronella Oil— 



Java 85/9()'^o 

5s. 9rl. per lb. 


Ceylon 

3n. 7d. ix'r Ih, 


Clove Oil. 

78. Od. per lb. 


Eucalyptus Oil 70,75^’^.. 

2s. 3d. JMM* Ib. Cboaj)er. 


l!^vender Oil— 



French 38/40^o Ksters 

278. Od. per lb 
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Ltnnon Oil 
]^»mongro^ Oil .. 
Orongo Oil, Sweet 
Otto of Boso Oil— 
Bulgarian 

ADatoliau 
Palma Rosa Oil .. 
Peppermint Oil— 

\V ayno County 
JiipancBo 

Petitgrain Oil 
Sandal Wood Oil— 
Mysore . ♦ 
Australian 


Sb. per lb. 

4s. tkj. jx-r lb. 
11s. ptT lb. 

378. fid. per oz. 

average. 

18s. i)or 055. 

Ifis. fid. |M‘r lb. 


Production l>olow 
Cheaper. 


. . 308. per lb. Market vt-ry ai live. 
.. ISs. Od. per lb. Market very’ 
active and prices rising. 

.. 98. 3d. per Ib. 

.. 203. 7d. per lb. 

.. 218. per Ib. 


PATENT LIST 

Tho dates given lu tlds list are. in t^e case of Applications for Patents 
those of applications, and in ilto case of Coinplcto S))ccl0catloa8 acet^ieii 
those of the Official .foumals In which the aceontanoe la annonneed. Com¬ 
plete ApecIHcations Unis advertised as occoptod are open to Inspection at 
the Patent Office irnmcdlatcty, and to opposition bofor** Nov. 17th; timy are 
on sale at Is. each at the Patent Office, 8alo Branch, Quality Conrt, 
Clianceiy Lane, Loudon, W.C. 2, on Oct«ii»T 2 nd. 

1.- ' Applications 

Barker. Kiltoring appiiratua. 21,331. Sop. 9. 

Blakeley. 21,5.52. 6co H. 

Kie.Hw. Drying kiln. 21,5.39. Sep. 11. 

Marks (Swenson Evaporator (Jo.). Voeuiun < vaporating 
apparatus. 21,974. Sep, 13. 

Mnri)hy. Vessels for evapornting liquids et<'. 21,274. 

Sep. 9. 

I'eddie, and Pirbright Co.. lAtl. Filtering apf)ar«(uH. 
2 k:i:io. Sep. 9. 

Sindl. (.Witritiiging-npparatua. 21,431, 21,432. S<‘p. 10. 

(Czeelm-Slovakia, lO and 11.0.23.) 

Siuilli. Tj(-ating liquiils. 21,fi87. Sep. 13. 

Walker. 2l.fi41. ,S’rr. XI. 

I. — Complete Specifications Accepted 

17.537 (1923). lluebiier and Ardern. Sec V. 

29..37fi (1923). J.emale. vSeparating the volatile iugrc'di- 
onts of a !ii|ui<l mixture. (2lfi,H34.) 

S2S4 (1924). Burt. Boulton and Haywoinl, Ltd., ami 
» hinti. Brodu<-iiig disniptivo forces in films of liqui<l or 
suq-ensions. (221,442.) 

II. Applications 

Blnkeley. Apparatus for cleaning gas. 21,.552. Sep. 12. 
Briscoe, (jas.purifying apparatus. 2I,fifil. Sep. 13. 
(■ol<‘y and VVkwick. 21,3^.3. *S'f6 Ilf. 

Illingworf li (’ail ionization C\,., Ltd., and lllingwxutli. 
Ap|)aratU8 for drying etc. eoal etc. 21,324. Si'p. 9. 

Morawski. Giis-producers. 21.212. St'p. S. (.Austria. 
7.9.23.) 

Quirk. 2Lfi59. See Xlf. 

Wanuint. (Ja.s.producer. 21,118. Sop. 8. 

IL—Complete Specifications Accepted 

ti43'l (1923). IV'cki'r. Coking retort ovens. (205.459.) 
12,403 (1923). Holrnos and Co., Ltd., and (’o.x. t>as 
pi I ri fication. (221,250.) 

29,539(1923). Dicker (S. K Co.). Processe.s cif i'ni’bonis- 
ing. (221,388.) 

6223(1924). Rice. Solid fuel. (221,432.) 

III. —Application 

Coley and Velnviek. Production of hvdrcx arbons. 21.393. 

St‘p. Jo. 

III.—Complete Specifications Accepted 
28,0fi5 (1923). Low. Manufacture of emulsions or solu¬ 
tions of tar or the like. (221,380.) 

4433 (1923). Butler and Popham. Pnqiaration of mix- 
turcH of tar aiul bitumen ete. (221,234.) 
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IV.—Applications 

British C<.’lancs(', Ltd., Walker. Iloll. and Ellis. Manu¬ 
facture of basie derivatives of the aroinntie aeries. 21,49fi. 
Si'p. 11. 

Morton Snndour Fobrie-s, Ltd., and Wilson. Dyea and 
dyeing. 21,198. S<‘p. 8. 

Sciollish Uvea, Ltd., and Thomas. Dv. stull intermediates. 
21,197. Si‘p. H. 

IV. —Complete Specification Accepted 

2474 (1924). Imruy (Soe. of Cheuiii-ul lailustry in 
Baslo). Manufactuixi of indigoiil dyestulT.s. (221.4 |h.) 

V. - -Applications 

Comp. des lnduKtri<*s 'IVxtiles, and Duliamel, 

Washing wool. silk. etc. 21,299. Seji. H. (Kr., 7.9.23.) 

Dn^yfiis. Manuftictui(! of isdlulose derivatives. 21,161. 
Se]>. 8. 

Marx. Mnnufaelure of paper, boarfl, et<'. 21,497. 

,S(!p. I 1 . 

Hindi. Spinning tank for manufacture of artifi<ial silk etc. 
21,433. Sep. 10. ' (Cz*-eho-SloVakiu, 11.9.23.) 

I’rotmnn ('I’rotman). Preparntion of unslirinkable wool 
•el<-. 21,192. Sep. 8. 

V. Complete Specifications Accepted 

15,fi9ti (1923). Mnekonde, Hobinson, ]jUins<leii, nml 
Fort. Treatment of v'arnH and fabries < ompt)sfMl of vegetabk' 
fibres. (221,290.) 

17,537 (1923). Huebner and Ardorn. Kxlrtuthin of 
liquids from jiayKT pulp, K«‘WHg(‘ sludges an<l the like by means 
of suction. (221.311.) 

3572 (1924). Weitzel. Treatment of W(.a)llens to prevent 
shrinkage. (221,422.) 

VI. —Applications 

Morton Simdoui* Fabrie.s, Ltd., and M'ilson. 21,198. 

Sec. IV. 

Wilkinson. Dyeing textile fabihs. 21,534. Sep. 11. 

VI. --Complete Specifications Accepted 

J5,fi9fi (1923). Maekfuzic, Hobin.sun, Lumsdon, and Fort. 

V. 

22,018 (1923). !.)nrand e( Huguenin Soe. .-Anon. Dyeing 
and printing ^if te.xtile goods etc. (203,()8l.) 

24.121 (1923). Johnson (Ihuliftelie Aniliii & Soda Fabrik). 
Production of <ly«*ings on fibre. (221.359.) 

VII. .Applications 

Higgins, ’rreatment of natural has<* exehauge zeoliti*- 
like materials. 21.400. Sep. 10. 

Kerslen. Decomposition of tin* alkali <hlorid(>s. 21,186. 
Sep. 8. 

Xaaniloozo Vennootsehaj) i*!iili)>s' Cloeilajnp<*iifal»riekeii. 
Process for separating inixtun- of zireoninm and hafnium 
halogeniduH. 21,219. Sep. S. (Ifotlaiid. 15.9.23.) 

Nihoul. Maiiufaeture of magnesium salts. 21.182. Sep. 8. 
(Fr., iy.'.».23.) 

VIL.Complete Specification .Accepted 

14,293 (1923). Marks ((JmsselU Chemkal Co.). Manu- 
faetuiv of ooueenlnittMl aefti*- acid. (221,2.56.) 

VIII. ■ Applications 

Bayorisehe S])iegelglaHfal>rikeu Bcehmmm-Kupfer Akt.- 
( Ses. Proilia-tioii of silver coaling on glass. 21,188. Sop. 8. 
(Gor., 19.9.23.) 

British Thomson-Houston Co., Ltd. AVorking quartz. 
21.597. Sep. 12. (tJ.S., 20.9.23.) 

IX. —Application 

I4rtycr. Manufacture of porous buildiug-materials. 21,203. 
Se\). *8. (Denmark, 21.1.24.) 

IX. “Complcte Specification Accepted 

21,830 (1923). Ijtuirie, Preserval ion of stone. (221,342.) 

X. —Applications 

Coley. Mtvmifaoturo of tin. 21.392. S<*p. 10. 

Croese. Manufacture of hijiihgrade steel etc. 21,176. 
Sep. 11. 
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Hargreaves and Hutchins. Klocfrodoposition of metals* 
21,602. Sc'p. 12. 

Potior (MatiseneU Corporation). Eloctro tlopositing 
nickel metalB, 21,480, 21,487. Sep, 11. 

Potter (Madsonell 0ori>oration). IVeating fcrroiiH metal ob- 
jocts. 21,488. Sop. 11. 

Rusheii (Krupp Grusonwerk Akt.*G<‘s.). Trt'atment of 
ores etc. 21,208. Sep. 8. 

XI. —Applications 

Hargreaves and Hutcinns. 21,002. *SVe X. 
MetropoUtan-VickerH Electrical Co., Li<l. Mannfacturo 
of materials for olectrical resistors. 21,376. S<->p. 10. (U.S., 

12 9 23 ) 

Potter (Madsenell (.'orfMjrHtion). 21,486, 21,487. Seti X. 
Walker. Electro.static separators. 21,641. Sop. 13. 

XII. —Application 

Quick. Process for rc^fining oils etc. 21,6o0. Sop. 13. 

XIII. —Applicalion 

Alexandor (Stokes). Synthetic resin composition. 21,297. 
St'p. 9. 

XIII. —Complete Specification Accepted 

20,865 (1923). llritish Tliomson-TTouston' Co., Ltd, 

(General Eloctrio Co.). Coating compositions. (221,334.) 

XIV. - Application 

British Dyestuffs Corporation, Ltd., Cronshaw, and 
Nauiiton. MauufacUu'o of ac<*eloratoi*s etc. for vulcanisation 
of riiblwr, 21,296. Si^p. 9. 

XIV. —Complete Specification Accepted 

3575 (1924). K. D. J*.. Ltd. Mnimfaeturo of gutta¬ 
percha, baltita, etc. (214,583.) 

XV. —Complete Specifications Accepted 

14,998 (1923). L<H>nliardt. Preparation of sizing-ghie 
or the like. (221,279.) 

4183 (1924). Nelson, Dale and Co., Ltd. Manufacturing 
thin sheets of gelatine. (215,320.) 

XVIIL—Application 

Laikgwell. Fermentation proces-sea. 21,414. Sep. 10. 
XIX—Applications 
Higgins. 2l,4t)0. Seo VII. 

Morris and Zeernan. Food preserving. 21,395. Sop. 10. 
S(;hicht Akt.-Goa. Preparation of phosphati<les. 21,315. 
Sep. 9. (Cxccho-SIovakia, 27.9.23.) 

XIX. —Complete Specification Accepted 

17,537 (1923). Huobner and Aidern. *S’ee V. 

XX, —Application 

British C'Claneso, Ltd., Walker, Hall, and Ellis. 21,490. 
See IV. 

XX.—Complete Specification Accepted 

14,203 (1923). Marks (GrassoUi Chemical Co.). »S'ce VII, 
XXL—Complete Specification Accepted 
13,595 (1924). Kodak, Ltd. Photographic rovcrsal pro* 
cesses. (218,632.) 

GENERAL NOTES 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, 
S.W. 1) has received the following enquiries for 
British goods. British firms may obtain further 
information by,.applying to the Department and 
quoting thfrfW^ific reference number :—AvMralia : 
Glassware (3^); Steel (Official Secretary, Commercial 
Bureau, Austt^lia House, Strand, London, W.C. 2, 
Ref. 412/7 II /I/287); Brazil ; Paints (B.X./1170); 
British India : Steel (IXreetor General, India Store 
Department, Branoh No. 10, Belvedere Road, 


8.ipt. S«, 1«S4 

Lambeth, S.B. 1); Netherlands ; Ironware, iron 
(314), cutlery (316); New Zealand: Scientific 
instruments (B.X. 1236); South Africa : Agri. 
cultural implements, fertilisers (306). 

Qlue and Qelatin Output In the United States, 1923 
The Department of Commerce, Washington, an¬ 
nounces that, according to data collected in the 
biennial census of manufacturers, 1923, the fifty 
establishments engaged primarily in the manu¬ 
facture of glue and gelatin reported products valued 
at $24,366,097, an increase of 14'2 per cent, ns 
compared with 1921, the last preceding census year. 
In Edition glue and gelatin are manufactured to 
a considerable extent as secondary products by 
establishments engaged primarily in other industries, 
principally slaughtering and meat packing and the . 
manufacture of fertiliser. The value of these com¬ 
modities thus produced outside the industry proper 
in 1921 was $4,277,256, an amount equal to 20 per 
cent, of the total value of products reported for the 
industry as classified. The corresponding value for 
1923 has not yet been ascertained, but will be shown 
in the final reports of the present census, 'ihe 
statistics for 1923 and 1921 are summarised in the 
following statement, the figures for 1921 being given 
in brackets : Number of establishments, 50 (47) ; 
wage earners, average number, 3651 (2916); wages, 
$4,075,904 ($3,673,149); cost of materials (including 
fuel and containers), $14,590,638 ($13,401,858); 
products, total value, $24,366,097 ($21,342,004); 
fish glue, $2,365,041 ($1,693,946); animal glue, 
$13,702,570 and glue (other than fish or animal), 
$4,633,829 ($13,433,718); all other products, 

$3,674,567 ($6,214,340); value added by manu¬ 
facture, $9,775,459 ($7,940,146).—(Oil, Paint and 
Drug Rep., Sept. 8, 1924.) 


PUBLICATIONS RECEIVED 

C'ABBin UND Acetylkn ai.s Acsoangsmatebiai, viiK Pbo- 
DUKTP. UEB C’HEMlScnEN Industbie. By Prof. J. H. 
Vogel-Berlin and Dr. A. Scluilzo-Altonburg. Pp. 
130. Leipzig: Otto Spatner, 1924. Price, paper o 
goWniarks, bound 6'50 gm. 

Rbpobt on the Economic and Financial Situation of 
EoyrT, dated April, 1924. By K. Homan MuliK-k. 
Department of Overseas Trade. Pp. 55. H.M. 
Stationery Office, 1824. Price Is. 6d. net. 

The Tbansvibation Stbkam. By H. H. Dixon, D.Sc., 
F.R.S. Pp. 80. Ijondon: University of I.ondon 
Press, Ltd., 1924. Price 2s. 6d. 

Messrs. .1. & A. Churohiia announce that they 
have in the press, and hoiie to publish early in 
1925, a “ Dictionary of Perfumery,” by Ernest J. 
Parry, B.Sc. The work will be in two volumes, 
and will deal with the raw materials of the perfumery 
trade and with allied subjects from the points of 
view of the chemist, the manufacturer and the user. 
Special articles, which will appear over the writers’ 
signatures, have been contributed by Messrs. A. C. 
limirin, C. T. Bennett, B.Sc., T. H. Durrans, M.Sc., 
M. Dewhirst, B.Sc., A. Garden, B.Sc., M. Salumon, 
B.Sc., and W. H. Simmons, B.Sc. 
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EDITORIAL 


W K notiw ill atul I'lnqinevring 

C'heminlrn bu' .fijly a letter from Prof. Noye.s 
in which ho alludes to , his artiele on a 
Political Platform for the International Union of 
Pure and Aiiplicd t'heiiii.strv," and to our editorial 
comments on this topic. He.elaiins to detect a change 
in onr opinions on this matter; we do not attach any 
importance to our ojiinions, the elicmical uorld 
will not. ho diverted from its ordained path by any 
ntteraiiees on onr part, onr I'ditorial eftiisions do 
not represent the considered jndgnicnts of the 
Society of ( lieiniciil Industry nor iho.se of the 
Federal t'onneil. i\s our eorresponrlent .Mr. VVillianis 
points out in this week's issue, cJiemists are huiiian 
beings and cannot divest themselves of their 
hninariity or inhinnanity howeror inucli cheiiii.stry 
is absorbed by them or adheres to thoin. AVe do 
not tliink onr opinions arc worthy of the pnhlicity 
which Prof. Noye-s has given to them, hut, as a 
matter of fact wo are not conscious of any eiiango 
in tliem. TJie question iti an important one, how c'ver 
trivial may ho our iiidividnal views. Our previou.s 
editorials have dealt with two aspects of the problem. 
Tlio first, only briefly and casually refened to, 
the origin and conduct of the war, wo do not consider 
to bo suitable, for discussion in these columns, W'e 
arc all of us entitled to our own opinions on 
this matter and we shall have thorn whether 
we are entitled to them or not. I*rof. Noyes as 
an Airurrican will doubtle,ss accejrt tliis well-known 
jVmeriean dictum. Our ojiinion on this matter 
we think rMiiains as strong as it was and is not 
likely to alter. The other aspect is the policy to 
bo adopted by tiro Union Internationale; there 
is no doubt that this is undergoing or has undergone 
a cliange. Wo have on more than one occasion 
stated that in onr opinion this is of more conse¬ 
quence to our Fn-neh and Belgian allies tiuin to 
British chemists, and wo have mildly hinted that 
Wo should neither urge nor adviso the French and 
Belgian chemists to adopt any particular couree. 


We venture to think that noitlier tlie llritisli nor the 
American eheinists are likely to inlliieme French 
and Belgian cliemists in this matter If our aUies 
feet hitter they will not dimini..-h their hittenre.'S 
because the Britisii and Americans feel Ic.ss hithr. 
If our allies on the other hand are disclosed to 
weleonie chemists of all nations to tlie Union Iriter- 
nationalo they will do this when they them.selves 
feel disposed and not when we fed disposed. In 
onr consideration of tills particular problem We 
are ignoring entirely the future ivlatioiis between 
the variou.s Kurojienn countries, we put on one side 
invasions and occupations, defaults, loans and 
rejiarations, these are not the eoneern of the Union 
Internationale; individual chemists may think 
what they please and advocate wliat, they ])lease 
about these ; in their corporate capacity as niciiilicrs 
of the Union tiiey sliould consider what is the 
policy whieii will he of the greatest benefit to the 
Union. We are not, of course, daimiiig that the 
J'^nmeh and Belgians are to lie tlie sole judges of 
the future of the Union; we are meri'ly eJaimirig 
that at the pre.sent lime and in view of what has 
been diseii.ssed and tlie temper in wliieli the dis- 
cus,sion lias taken jilace the most pnident and 
sensible course is for the Britisii and American 
chemists to leave tlie jirohlein alone for a while 
anil that so far as eheniical journals are eoneerned 
till' le.ss we discuss in them the eaiises of the lack 
of eontklenoe on both the French and Gorman 
sides the less likely aio we to make statements 
which will hinder the, future prosperity of the Union 
fnteniationale. 

>|c 41 « 

It was our intention, until to day, to deal this 
week with the chemistry of Yadil, but as we 
see from the daily pro-s.s that the pnqirietors 
of that antiseptic mixture have issued a writ tor 
libel against the Daily Mail, Sir William Pope and 
Professor Dixon, we are compelled to hold oier this 
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int(»7’e.stinj' tojiio. Wi* have no wi.-ih to he guilty 
of eonteinpt of court in (liscu.ssiiig proceedings v\ lii(ji 
will he l(>ft for the court.s to (letcrniinc. nor do I'c 
think that the Sociotv of Chcinical ln<histrv nonld 
he extremely gi'ateful W the o])])ortiinity of indidging 
in litigation it.self while other ])eople are billing to 
cultivate thi.s cx<’itiiig and jile.asing hohhy, Tt 
seems to he cotninoii ground to hoth jilaintill's and 
defendants that fonnalilidiyde and oil of garlic are 
essential to the manufa<'tiire of i'adil Sir William 
Pope gave an a)ipro.\imatc estimah’ of the jx-roentage 
of oil of garlic , the pr(j])rietors of Yadil in a com¬ 
munication to the daily press are more precise, they 
say “ iviiigidx one <iunce of oil of garlic to e\ery 
odHl <i(iiiccs ot Vadil. " \o <louhl ivlien the case 
c<imcs to Inal ue shall have this pioportion not 

roiighly hut with a degree of precisKm rejiresimtrd 
hy three or foiir move places of decimals. It is well 
t<i he. ])rccise when dealing with figiircs ; it is not 
only .seieid ilic hut is also impicssiv<’ .Many a limiterl 
com]ian\ slioas its Ixxik dchts to the exact penny, 
say an accuracy of on<’ part in two Imndied millions, 
while it ovcr.estim.'itcs its .st<X'k or gcxidaill hy fifty 
or srncntv-llw pel cent. 'Jhe proprietors of S'adil 
claim that they make Use, md of the injurious form¬ 
aldehyde, hut of the inmxmons jiar.iformaldehyde 
or trioxymcthylcnc, which 1h(>y call trimethanal. 
We have hut litth' acquaintance with this latter 
suhstance : according to llichtcr it is distingui.shcd 
hy its insoluhility in watru', alcohol and ether. W'e 
sup)X),se it is more sohihle in a dilute solution of 
glycerine hut this .also is a inatlcr for the courts. 
An agrceahle \ista of examination, cross-examination 
and re-examination is ojiened to ns wherehy 
chemical knowledge will he incrcas(‘d. 

3 !: * 

'J'his week ha.'- opened with one of those annonncc- 
inents that caii.se chemists to refer to hack numhers 
of <'hniiixtri/ 0 ) 1(1 hxliixlr// and prepare poison gases. 
Snell an announcement could have to do witli hut 
a few suhjects. and of tho.se, what more prolific of 
diseu.s.sion than the utilisation of coal ? .An oflieial 
statement has heen issued to the dail\ press, accord¬ 
ing to which the Alines Department and the Dejiail- 
ment of Scientific and Industrial Hesearch have 
heen giving “ careful attention to the best means 
of using the national coal j'c.sonrce.s, " and it .seems 
to have heen discovered that " at the hack of all 
is the jirohlem of how he.st to unlock the heat in 
the coal ' .At the in.stanoe of the two departments, 
so the statement runs, the (hivernment has decided 
to provide at once for the rapid di'velopment of the 
chemical and ])hy,sical survey of the coal seams 
with a view to the he.st use of the Jiational coal 
resources. In addition, it is intended to encourage 
all promising new jiroeesses for the earhonisation 
of coal at low tenux-ratures, which have reaelnxl 
the stage of (ommereial jiroduetion. Provision will 
thus he made for the e.-.tahlislunent of more of the 
local committees of coal owners and technical 
exjTcrts which have alreadv done much valuable 
work in classifying the coal seams hy means of 
physical and chemical tests. Further, ‘ as it is 
evident that the technical problems of carbonising 


coal at low temperatures have heen solved, but that 
before we can safely introduce the process with a 
jnospect of financial success, further large-scale 
work —mainly on engineering problems- -remains 
to he rlone,'’ the scheme offers, on the engineering 
side, the assistance, at the cost of public funds, 
of the Fuel Ke.seareh Station in the examination 
of promising processes under conditions which will 
shortly he made public. 

* * ♦ 

It is. of eour.se, highly desirable that we should 
posse.ss full information on the extent and characters 
of onr coal resources. More ample knowledge of 
this kind would prevent much w'aste and it should 
in time lead to the ])urehase of coal on the basis of 
analy.sis, as well as to the projier utilisation of the 
lower grades, too often wasted, Tnilecd, the object 
of the offer of assistance to jirixiesses for low-tem¬ 
perature earhonisation is largely to facilitate the 
use of the lower-grade coals for the jiroduetion of 
smokeless fuel and of fuel oils. In these columns 
w<' have from time to time commented on various 
asjxats of the fuel jirohicm, wo have toyed in onr 
sanctum with dii'ams of cloudless untainted skies, 
we have waxed enthusiastie over xai’ious develop¬ 
ments that promise solutions. In a thick and 
cloudy air, said an old writer, men are .sad and 
jieevish ; and if the Western winds blow and that 
there he a calm or a fair .sunshine day, there is a 
kind of alacrity in men's minds ; it cheers uji men 
and beasts ; hut if it he a tiirhulent, cloudy, stormy 
Aveather, men are sad, lumjiish, angry, dull, and 
melancholy. But it xvas also jileaded that ' lire 
and smoke rjualify the air," and it was sujijiosed 
that ■' a thick foggy air heljis the memory, as in 
them of Pisa in Italy, " Nowadays, xvc know full 
well the henetits of jiure air, hut in rc.sjiect of the 
carbonisation of coal we have ns many ojiinions as 
had the men of old about air. I’lic gas industry 
has strong ideas on the subject and one may exjiect 
some highly intere.sting encounters. It is not 
likel.v that any one solution will apjieal to all coal 
users or jirojirietors, hut we are assured that the 
attemjit is to he made to solve the jirohlem on a 
.scale of national imjiortance, for “ only in this way 
can any ultimate effect on the state of emjiloyment 
and the industrial prosjxuity of the country be 
jiroduced " This is no time for destnietive criticism. 
There are amjile signs, as our eorresjiondence columns 
bear witness, that there is a growing uneasiness at 
the continued waste of coal. We are hojx-ful that 
the murmured " .something is going to be done ' 
will now he transformed into an actual accomplish¬ 
ment. Many of the data are collected, the scientifie 
knowledge of coal and its problems has grown 
amazingly, low-temjrerature carbonisation is being 
ajjjdied in N'ottinghani, and the Government is now 
giving a hand. Manchester is no doubt already 
calculating the saving that w'ill re.sult, and Sheffield 
may look skywards uneasily, foreboding the disap- 
learance of its familiar pall. And if Sir George 
ieilby looks out into the future through the mist 
and Avet of what should be a brilliant July morning, 
he must indeed he a happy man. 
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THE THEORY OF THE “ BENSON ” SUPER¬ 
PRESSURE STEAM GENERATOR 

(From a Correspondent) 

It I' ili not be without interest, following u|)on u. 
Iirevioii> nrtiele in I'hrm'iMnj and Indnstri/ (Afareh 7), 
to tdU.sklcr a little more in detail the scientifie 
iu‘inci]>les underlying the design of the' remarkable 
" Benson ’ sujier-pressure steam generator, in which 
water is converted into .steam without the absori>tion 
of latent lieat under the critical conditions of apjtroxi- 
mntely .'Wdo fl'i. pressure (X'r sq. inch and a temperat urc 
of 70(i F. cm' (’.). 

As will be remembered, the in.stallation consist.s 
of a .sci'ie.s of coils of J in. steel tubing airanged 
vertically, tlirough which distilled water i.s being 
]jns.sed continuously at :(200 lb. prcs.suie b}’ means of 
a gear-driven force pump. The coils an' heated by 
an oil or pulvcri.sed-fucl flame blast, using hr)t air 
foi- combustioji, and towards the end of the travel 
the water nttaiii.s a tem]X‘i-aturc of 70()'F. {d7b' ('.), 
and is laulily converted into steam without ebullition 
or boiling, and therefore without the alisorplion of 
latent heat. The steam is then dischargc(l at a 
slight superheat 720 F. (3.S.7' f.) through a reducing 
valve, being thereby reduced in tem|M'r,iture to about 
(120 h'. {;tdb ('.), and into a second s<Tie,s of coils 
forming a superheater, in which it is heated to an 
aver.vgv' of H.'ill'F. (4.7')'(',|, and finallv disehargetl 
at this tem])erature and lodb Hi. pressuie to the 
turbine or other source oi use. 

The cs.scntial re.i.son underlying the design of 
the '■ Benson " generator and the eniplovnieut of 
11). pressure is to obtain on a jiractical scale 
very high [)i'c.ssure .steam with the aid of the coil 
generator or " boili'r ’ 'I’hc elimination of latent 
heat in itself does not result in any higher ellieieney 
in the condensijig turbine, the heat being of course 
lost in the eondcjiser ju.st the same. That is tv> say, 
the increase in theoretical clUcicncy to be obtained 
by using .steam at 32tHl It), pressure, as couipan'd with 
•say 27,70 lb , is very .small. The practical tliderejiee, 
howev'cr. is oiornious, beeuu.s(‘ in the lirst ease no 
latent heat of sleam is requirc'd and a coil generat.jr 
can be used, whereas in the .second case the laleiit 
heat of .steam ia about 21)0 B.Th.U. (from 1 lb. of 
water at .‘12'1'’.), .so thal ebullition or boiling accom¬ 
panies the generation of the steam, and a coil generator 
consequently is not practicable. 

The main diftieulty with the use of high-pressure 
steam has always been to construct a boiler to stand 
the condition.s, and 127 years of evolution—.since 
1707 when Biehard Trevithick invented the “ Cornish " 
boiler, worked at 2,7 lb. jvre.ssure—has only resulted 
in the average indu.striul .steam pressure being to-day, 
say, 100—ItiO lb., ordinary pow'er station pres,sures 
KiO—220 lb,, and the modern sufjer-jxvwer station 
11.50 lb. Whilst a few water-tul>e boilers are ik>w 
constructed to work up to about (K)0 lb. and even 
goo—(200 lb. as an exjK'riment, for .several thousand 
pounds pre.ssure it is neees-sarv to use narrow bore 
coils to reduce the urea that has to stand the strain, 
and ineidentall.v also to eliminate the element of 
danger by having an extremely small water content. 
A steel tube can be eon-stnicted to stand thousands 


of lt)S. per .square im h pressure, "and the prcse.nt 
‘‘Benson" generator wa.^ put on hydraulic test by 
the iirsurance company to (>400 lb, pci- .square inch 
for twenty minutes without u trace of leakage. 

But the absorption of latent heat, ha.s hitherto 
proved an iiisurmoujitable obstaek' to the u.se of the 
coil generator, because particles of lupiid (water) 
are converted into comparatively huge bubbles of 
ga.s (steam) of much gre.iter volume, so that in a 
narrow bon- coil the whole watei- eontent.s :u'e blown 
out. 5Ir. Ben.son ha.s solved this jirobli-m by a 
thorough consideration of the. prop-rties of ,ste:uu 
As the pre.ssure rises, the latent heat, vvhiili is 90ti-l, 
unit.s under atmospheric conditions, diminishes, 
.since the change in voliimi- between water and .steam 
becomes less and less. 'I'hi- oidinary steam table- 
do not .show this a.s they seldom go above 2,70 lb, 
])rc.ssure. and it is ncces,sary to studv some publica¬ 
tion such as (lofslenough's " lVo|s-rties of ,Steam 
and Ammonia ' (.lohn Wilcv orCluipmaii .ind Ilalli. 
The following typical ligures illustrate the icdiictior. 
in the latent heat as the pres-uie li-e- .- -■ 


(1 )l>. Water nl a2 (•'.! 
.S)iturato4 



StHajii 


UP 

lb. jK''! -■»({. in. 

F. 


:;;iN 


4X'> 

T 

47.'. 

1093 n 

. O.'.M 

178^ 





. 


. Too 


700-:^ 



L.ituiit 

MMit llt'lll 

hoaf 

:0 !•'. 

13 Th.r 

:ios-.7 


mi 

791-:: 


745 

f. 1 1 


1)4.; 

.518 

TOO 

•112 

77o 

280 

S20 

198 

9:M 

Nil 


Mr. Ben.son luis therelorc eom|)lclclv solved the 
problem by going right up to the critical eoiidition- 
when no latent heat at all is required, since the steam 
is at the same volume as the water (three times that 
of 60 F.), and therefore no ebullition takes place 
Once .steam is formed, ami what is the essential 
diti'erenee between a liquid and a gas is out.side the 
.seeqx- of this article, then we can do what we like in 
the way of su(jerheating or reducing the pre.ssure. 

To calculate the amount of the iiiercase in thermal 
elliciency by raising the steam pre.ssure to l;70i) lb. or 
over is a complicated question, and it is best oblainevl 
from a .series of Bankine eyele.s (ilotted for different 
pressures at constant total heat of steam on tenniera- 
turc entrojiy diagrams, both of course under adibatie 
(or theoretically perfect) expansions. Thus taking a 
total heat of steam at BkTti B.Th.U. calculated from 
32’F., and su(X‘rheuling as required to attain the 
giv'en total heal, at IW) lb. pres.sure only 44K> B.ThU. 
(290 per cent.) is Ihe'orcticallv available for actual 
work in expanding down t o a vacuum (29 in.), whereas 
at 350 lb. the figure is 468 B.Th.l’. (34-7 (x-r cent.), 
and at 32t.)0 Hi. 39.7 B.Th.U. (44-0 per cent.). 

Practically, of course, there is a considerable 
I 0 .S.S for various reasons, but the matter can be 
concisely expressed by saying that the ordinary 
high-class industrial steam engine or turbine i- 
runningat 10—11 (x'reent. thermal efficiency from the 
coal, the most modern su]x>r-j«jwer station 17—Iffjx'i 
cent, (an e.xeeptkmal ligure), whereas a large 
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‘ ‘ licTLson ’’ generator plant mid give 28—30 per cent., 
an amazing advance. In othir word.u, we can now 
generate power from raw coal, \ising a condensing 
nnit and p(dveriscd fuel for lieating, at an erticienoy 
equal to the Itie.sel engine witti oil, ajid tlio principle 
is equally revolutionarv a|q)lied to land, marine, 
locomotive and motor-ear work. In addition, the 
use of tlic (exhaust steam from tile turfune in boiling 
and jiroeess work, as in the eliem'eal iudu.stries, 
would appan nily gi\e an o\er-all thermal efficiency 
of Koim'thing like SO- S-f per cent, siiiei! no heat is 
lost in the condenser. 

THE FATTY ACID MOLECULE 

By T. W. JONES, B.Sc. 

K.xamination of the fatty acids, their .salts and 
e.ster.s by the method of X-ray analysis has but 
eonlirmed the eorreetness of th(^ slnietur(*.s already 
ascribed to them on purely chemical rca.soning. 
The long leclilniear (Tl.-chain forjiiatioii of these 
compounds has kmg been aeee(ited on theoretical 
grounds. Itireit experimental [Udof, wc know, 
has .1 satisfaction not possessed by any theory, 
however ])hu!sd)ly it may fit. the facts. Langmuir 
and Ad.ims gave ns a clear picture of the, results 
of spi('a<lmg oil on vsater, and that the fatty acid 
molecule then stood on it.s head so to speak, the 
('Ot)Il groiq) in the water and the lest of the chain 
erected vertically. The clue to another line of 
experiment was given by Friedel's hypothesis of a 
mc.so-morphie state of matter ; a sort of half-way 
hou.se between th<- ervstalline and amorphous con¬ 
ditions. In this state, matter may be in two phases, 
the nematii' and the smectic. Among the bodies 
said to assume, the smectic phase on solidification 
are the soaps ; thcsi' are optically positive, ])o.sses3 
a high viscosity and are quite rigid except in the 
direction of their optical axis. They sliould, there¬ 
fore, consist of a ri'gular formation of equi-distant 
molecular layers and ho capable of dittracting X-rays 
in a manm r similar to that of the rctieiilai’ ])nrallel 
planes of a crystal system. 

'riie. correctni'.ss of this hyiiothesis was proved by 
M. Kriedel and le due de Broglie (Compk-i Mondus, 
1!)23), and they found, in the X-ray spectrum from 
the cleavage iilane of a lamina of sodium oleate, 
a predominant line eoiresponding to a spacing of 
4t( A U. hetween tw'o honiologons jioints of two 
successive layers of the lamina. '1 hey formed the 
opinion that the long t'H^-ehains of the sodium 
oleate jnoleeules were arjunged parallel to the ojAieal 
axis and that tiii' spacing was at least equal to the 
length of these chains and large compared to the 
atomic distances. 

Me.ssrs. Piper and tirindley in their X-ray exami¬ 
nation of the tihres so often observed in soap curds, 
obtained (/’rue. J’hi/v. >S<ir. IahhI., 1923 35, 269) 
lines corresponding to s))acings of 335 A.U., SS-.T 
A.U., and 43-,I A.U. for the sodium salts of lauric, 
myristic and palmitic acids respectively. These 
spacings are of the same order as that obtained by 


the two previous workers for sodium-oleate curd. 
In addition they .show a regular increase in length 
wdth the increase r.f the t Tf 2 -ehain of the acid. Muller 
and Shearer (./.('..S'., 1923, 123, 2043 and 3156) 
obtained sjiaeings of the same order, and showing 
a uniform increase with increase in the ('H.j-chain, 
from their examination of the pure saturated fatty 
acids. Shearer, in his work oji the esters of the 
fatty acids {J.C.S., 1923.123,3152),observcdsjjacings 
concordant with each other, but considerably smaller 
than those found for the acids themselves, or for 
their sodium salts. For example his figures lor the 
esters of palmitic and stearic acids were •— 

Methyl jadmitate 22 A.U. IMethyl stearate 24 0 A.U. 
Uthyi „ 23-2 A.U. Ethyl ,; 25-2 A.U. 

whilst Muller's figures for free palmitic and stearic 
acids w<!re 34-7 .4.U. and 38’7 A.U. respectively. 
.Shearer’s figures also bring out the regidar increase 
of the spacing with increase of the ester Cll^ chain 
both on the acid side and the ester side of the COO- 
group. 

In addition to these lines corresponding to the 
wide .spacing all the investigators have found in 
each spectrum observed two other lines coin spoiidiiig 
to spacings in the laminae of the order 4 A.Ik Thus 
Piper ami Grindlev otiserved spacings of 4-9 A.U. 
and 4-2 .I.U. for the sodium salts examined. These 
were constant, i c , they did not vary for the different 
salts. .Shearer and .Muller found similar sjnrcings 
of 3-7 A.U. and 4-1 A.LI. respectively, which W'cre 
eon.stant for all the acids and esters examined. The.se 
shorter s]iaeings, it would epjiear, correspond to the 
ero,ss-seetion of the unit cell of the.se .smectic liodies, 
as the.fiXMgcr .spacing eorrespond.s to their length. 
'I'ho unit cell would appear, therefore, to lie a .hmg 
(uism of the .same eifeetivm eross-seetion for ail flic 
acids, esters and sodhrm salts examined, and corv- 
taiiring one or ntoi’i' molceiilcs, us we shall presently 
•see. Aei’ordiiig t<v Piper and Crindley the rect¬ 
angular shape of the cro.ss-seetiou eatr he aeeounted 
for on the accepted distrilmtioii of thi^ C(>()H-.yroup 
ns being ('-O-H, and it is quite eorreeivablc that a 

1 

<> 

group so distributed w'ould have air effeidivc width 
in its iilaiie greater than in a direction at right angles 
to it. 

The eemstaney of these narrow spacings as com¬ 
pared with the variability of tiro larger spacing with 
changes m tfie numher of carbon atoms in the ehaiii 
agrees witfi the chemical view fhat additional 
tlH.j-groups increa.se the fatty acid motceide in one 
dircrdiim only. As ttio .X-rav spectrometer only 
measuris tlie perpendiorilar distance between two 
idciiUcdl )>lanes of the crystal, it is probable that the 
spacing nf any plane will have in general only an 
approximate connexion with the actual moleeirlar 
dimensions. That this is so is obvious from a com¬ 
parison of tlie.se observed sjiaeings and the dimensions 
for the molecule given by Langmuir {J. Arncr. (.'. »S'., 
■1917, 39, LS65). His value for the length of tho 
palmitic acid molecule is 24 A.U., whilst Mviller’s 
observetl spacing is 34-7 A.U. The latter figure is 
too great to allow of the unit cell containing one 
such molecule and too small for two. Again, taking 
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the accepted diameter of the carbon atom (1-5 A.U.) 
and calculating the length of a palmitic-acid molecule 
in which the carbon atoms arc piled upon top of 
one another, we obtain a figure widely difl'crcnt fi'om 
Muller -1 value. It is, however, possible to imagine 
the unit, cell a.s containing two molecul(;.s if these arc 
shortened in length by the adoption of a zig- 7 .ag 
configuration of the (ilTo-ehain. Such an arrange¬ 
ment of two molecules to a cell is a very common 
one in crystal structure. On the assumption that 
the (larbon atoms are arranged in a zig-zag pattern, 
it is po.ssiblc to calculate the angle 0 between 
succe.ssive pairs 

.sin O/j- l■^)/4•22 or 0 lO'.hdO', which is almost 
e.xactly the angle 109^28' which the normals from 
the centre to the faces of a tetrahedron make w'ith 
one another. The configuration adopted must, there¬ 
fore, permit this angle between successive carbon 
atom.s and must, moreover, give the observed 
increase with each additional rairbon atom. 

iShearer {ihid) finds an increase of T22 A.l'. for 
each extra CH.^-group in the ester chains, whilst 
Muller finds with the acids an increase of 2 0 A.U. 
for each increase of two carbon atoms. Of this 
2 (t A.U. one c,arbon contributes, he thinks, l-o A.U. 
ami the, other 0-5 A.U. Mvid('ncc, therefore, jioints 
to (he existence of tw'o types of chains. The first, 
which would apply to the esters, would be, an 
ordinary zig-zag in which the angk; between s\iecessive 
<'arbon atoms would be lOO'.'lO'. This gives an 
increase of 1-22 A.U. for eaoh extra UH.j-group. 
In the other the carbon atoms are arranged in a 
spiial formation in sets of four, the fifth being 
tlirectly over the first; each sot of four need not, 
howeviu', be in the same, plane as the prcccdijig four. 
In such a configuration each additional two UH,- 
gronps contribute 20 A.U. to the length of the 
chain, one of them mlding l-o A.U. and the other 
0-5 A.U. This would agree with the results found 
for the acids and sodium salts. 

Both thc.so types of increase are found in the 
diamond structure, which, in addition to the clo.scd 
rings, comprises chains showing increases of 1-22 A.U. 
for each carbon atom increase ami 2 -(i for each increase 
of two carbon atoius. 

If the configuration of the acids is as suggested, 
there should bo a difference in the experimental 
re.sults from odd and even acids of the same series. 
The, dilference, however, is as yet unascertainable, 
as it lies within the range of present, experimental 
error. But it is a significant fact that if tlie spacings 
of the odd acids are plotted on a diagram, similar 
to that used to represent the increase in the spacing 
of the even acids against the increase in thcUH.,-ehain, 
the points repre.scnting them lie just above the lino 
of the even nculs. This is in accord with the theory 
put forward by Garner and Randall {J.C.S., 1924, 
124, 881) to explain the existence of the two 
enantiotropio forms of the oild acids. They find 
that the sum of the heat of transition of the a-form 
of the odd acids of a series into the )S-forra and the 
heat of crystallisation of the a-fonn correspond 
approximately with the heat of crystallisation of 
the )J-form. Also the heats of crystallisation of the 


u-form of the even acids and the ^-form of the odd 
acids lie very nearly on a snuioth curve, and it is 
therefore .suggested that the two forms have a 
sindlar constitution in the solid s(.\tc and give the 
acids the following configuration.s 



It is obvious that the caiho.xyl groups play an 
important part in this alternation, and it is possible 
that this group is orientated in two dill'ercnt ways, 
in the odd and even acids. The synunctiicul forma 
of Rigs. 1 and 2 would be formed with a larger amount 
of heat a.s icquircd by experiment. 

In the acids and sodium salts the moleeides uould, 
by reason of the affinity of the ('H 3 groups for ear h 
other, orientate themselves with these groups in 
contact inwards. 'I'he planes containing the sodium 
atoms would, therefore, be the planes of slip required 
by Fricdcl’s theory. The exact conformation of 
the diagrams given by Randall and Garner are 
slightly different from tho.se showji by Muller and 
Shearer (dotted lines), but they agr(?e ecpially well 
with the dimension.s experimentally' found. Rurther- 
moro, they bring out more clearly than the latter the 
fact that the genmal direction of the length of the 
Jitoleoule need not necessarily- be jwrpendicidar to the 
cleavage plane, although to aeccuint for the uniform 
increase in ajiacing of this plane foi' each additional 
Ullj-group, it must be supjwsed that tbe molecules 
of any one series are all inclined at the .same angle to 
this plane. 

From considerations of the .shortne.ss of the long 
spacings and the fact that an additional CH^-group 
gives an increase of half that found for the same 
increase in the acids, it appears that the esters 
contain but one molecule 2 >er unit, cell. 'I'liat the 
molecule does not bend at the UOO-group but 
continues in the same direction is bonie out by the 
fact that increases in either acid or ester chain result 
equally in a lengthening of the spacing. So that the 
X-rays jneasure the distance between the f'OO- 
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groujw and the inoleeules are arranged a.^ :— 

CH3 O CH., CHs CH3 O CHj C'H, 

CHj C CH, CH.. CH. CH,. 

! ' ' ’ ' 

6 6 

I'lo. IV 

.Measurements of tlie spaeingN of rintr-eliaiii ii.m- 
IKHinds sueli 11 s p-hexadeeyl-plienol and p-oetadeev 1- 
phenol indicate a simdar unifoi iii inerea..e for adrli- 
tioiud (dl,-group', lud the e.\periuiental accuracy 
i' nf)l suOicieiit to [)ermil a delinile statement ns to 
the type of cliaiji pre.scnt. 

From evidence gamed from the unsaturated acid' 
elaidic and lirussidic it .si'cms pndjalile tliat a fuller 
examination will hut eoidirm chemic.d theories of the 
nature ot the unsaturated Imhages I'or cx.niiplc, 
the \vi<lc spacing of elaidic aciil. stereo-isomeric with 
(dcic acid, is ahout ft A I' longer than that ol ste.arif 
acid, which contains the s.ime luimher (J.S) of carhon 
atoms. 'J'he smfdler spacing' corresponding to the 
eros'-'cetion ot the cell aie, however, the ~ame a' 
thoa- alu‘a<l\ found for flu saturated acid-. 


BRITISH CAST-IRON RESEARCH ASSOCIATION 
LABORATORIES 

further stage in the ilevelopiuent of the Ca.st 
Iron Itesearch Association was reached a tew day- 
ago when the .Association formally took possession 
of Its own T,ahoiatories, situated in (tuidford Street, 
Ifii iningliam. and equi)iped for the conduct of chem¬ 
ical analyses and general metallurgical and lieat- 
treatmeiit work. 'I'he caiiacitx of the .-Association 
to deal with its work will he greatly increa.sed, hut 
it is not intended to ahandoii tlie policy of having 
investigations cuiidueted in proinitient I’niveisity 
lahoratories and in the works of members. 

It is anticipated that the Association, which com¬ 
menced a new financial year on .Inly 1. will incur 
an expenditure during the year of hetween tOttOff 
and iTIKM). Tlie re.seareh programme includes 
important investigations 'on ero.sion- and corrosion- 
resisting cast irons ; moulding sands ; graphitisation 
heat-resisting east iron ; the production of mallouble 
cast iron ; cupola practice ; cast iroiis for electrical 
and magnetic (lurposc.s : measurement of melting 
and pouring temiKwatures ; the fundamental pro- 
ju-rtics of cast iron ; standanlisation of te.st bars, 
materials and methods ; facing sands and hackings, 
and cast iron to resist abrasive wear, and jointly 
with the British Itfotor and Allied Manufacturers 
Besearch .Association, automobile cylinders and 
pistons. 

Hecent new members include the Bright.side 
Foundry and Fngineering Co., Ltd., Sheffield: 
Powell Duffryn Steam Coal (to., Ltd., (Glamorgan ; 
Boving Engineering Works, Ltd , Stoke-oii-Trent ; 
J. Blakeborough and Sons, Ltd., Brighoiise, Vorks ; 
J, W. Jackman and Co., Ltd., Manchester, and 
Vounger and Gallon, Dun-ston-on-Tytie. 


FORTHCOMING EVENTS 

Sept 4 luo.v ,\M> Steei, Institute, .Autumn Meeting at 
and 5. Hritisli Empire Exhibition, at 10.30 a.m. each 
day. (1) '• Changes of Volume of Steels During 
Heal Treatment,” by L. Aitchieon and G. R. 
Woodvine. (2) “ Investigations on the Herbert 
Pendulum Hardnees Tester,” by C. Benedicks 
and V. Christiansen. (3) ‘‘Effect of Changes 
in Total Carbon ond in the Condition of Car- 
liides on the St»ecitic Resistance and on some 
JIagnetie Piopertie.s of Steel,” by E. D, Camp¬ 
bell and G \V. AVhilnoy. (4) ” Pickling: The 
Action ol Acid on Iron and Steel, and the 
Diffusion of Hydrogen Throngti the Metal,” 
by C. A. Eilwards. (S) “Examination of Iron 
liom Konarak,” by ,T. N. Friend and AV. E. 
Tborncycroft. (Of “ On tlie Nature of High- 
Speed SU*el,” by M. A. Grossman and E. C. 
Bain. (7) “ Improvemonfs in the Brinell Test 
on Hardened Steel, iiichidmg a New' Method 
tor Producing Hurd Steel Balls,” b.v A. Hidt- 
gren. (8) “ Present Position of the Tlicoi'ics 
of the Hardening of Steel,” by AV. Hoscniiain. 
(9) “ Effect of Erce Surfaces on tlie Plastic 
Dclormation of Certain Metals,” by F. (J. 
Thompson and AV. E AV. .Millington. 

.''Cpt. 8 I V'TiTcii. Ol- .METtr.s. Annual Autumn Alcetiiig, 
to II. ti) be opened at the Institution of Mechanical 
Engineers, when AA‘ M. Corse, S.B., will 
deliver the thiid anmiid Antnimi lasetnre. On 
I'eidemlier !> the morning W'lll be lievoted to 
lending and di.sc-iission of papers, followed by 
luiu-lieoii at the Connaiiglit Booms, Kingstvay, 
die afteim.uM to bo .spent at the British Empire 
Exhibition On .September 10 further papers 
will lie jireseiitod for dnseuesion, the alternoon 
iieiiig devoted to visits to works. A reception 
will lie lield 111 tlie evening at tlie National 
I‘ii\sieal ladioiatoi \, Teddingtoii. 

T'be lulloWing p.ijieis wili be read. —“ .V .Method for 
Aleasiinng Jnteinal Stress m Jtra" Tniw's." Iiy R ,1. 
.Xmler'oii and E ti Faliliiiaii. " Tfie ,\p)itieatiuii ol tin* 
Ideal .Solidiilits Ciiive to tin- Interpretation ol Equi- 
litiinini Diagr.iiii' in Aletal System.'.’' tiy I). H. .Amirew' 
and Plot. .1. .lolni'lon : “Seveiilli Report ot the ('oi rosioii 
Re'can li Comiiuttee ot tlie Institute of Metals,” by G. I). 
Rengoiigb ami II, Ahii : ” (toiiiparative Result' on 

t'oppei-.Silnon-.Miimiiuiiin and Otlier .Aluiiiiniiini .Alloys 
as Obtained on .Sep.iratt'ft Cast Specimens and Speeiniens 
cut from a Ciankeasi- Casting," li\ E. H Dix ami A. .1. 
L\on; “Tile Deteriiiination of Sodium in .Aliiiiiniiiim.” 
by I). M. Fairlie and G. B. Brook; “ Tlie Extrusion ot 
Brass Rod 1>\ tlie Jnverted Proeess,” by II. Geudet.s; 
“ Iiivi'stigntioii ol the Effe< ts of Impurities on ('o|iper. 
Part 11—The Effect of Iron on Copper,” b\ D. Hanson 
and Grace AV. Ford; ” Tile Uelationshiji Rotween Tensile 
Strength, Temperature and (lohl-Work in Some Pure 
Metals and Single Solid Sohition.s,” by D. H, liigull: 
“ On the Ffiteet ol Progre.'site Cold-Rolling on the Brinell 
Hui'dtief,' ol Copper,” by H. Moore; “ Exiierimeiits on 
the Working ol Nii kcl for Coinage,” by Sir T. K. Rose 
and ,1. H. AA'atson, “ Some Exjiennieiits on the Effect of 
Casting Tom|)eratiiie and Ifeat-Treatment on tile Phyxsical 
Properties of a Higli-Tin Bronze,” by F. AA'. Rowe, 
“ .Some Experiments on file Influence of Casting Tempera¬ 
ture and Mass on the Physical Proi>erties of Admiralty 
(iiin-Metnl, " In E. AV. Rowe; “Studies in the Alu- 
miiiiniii-Zine SysU-iii,” In T. TTimibe; “Metal Spraying 
and Sprayed Metal,” liy T. H. rurner ami AV, E. Ballard. 
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SOCIETE DE CHIMIE INDUSTRIELLE 

On Jiuip 27, tho Fuel Grou}) listened to a i)ai)er 
liy Prof. M. P. LeBoau on tlie '■ Thennal I<>ac;tiona- 
tion of t^ises Re.sultinf); from the Carboni.sation of 
Solid Fuels." 

1 'he method which is utilised by the author 
coiisist.s in heating 1 p. of fuel in a vacuum at tem- 
]ieratmea iiiereasiug b\- lOf)'-’ 0. every hour, u]) to 
HX)0 , and extracting the gases given off at each 
interval of tempeiature, liquid and less volatile 
products being retained in a conden.ser cooled to 
Sb' by a mixture of acetone and carbon-dioxide 
snow. The measure of the 5olumes of ga.s and the 
anal\'sis of the various fractions give data from which 
a curve representing the thermal fraetioji for each 
fuel can be established. The nwthod has been 
ap])lied to the study of antliracite, coal, lignite, peat, 
jiine and oak wooil, and the curves obtained were 
found to be eharaeteristie of the products examined, 
each fuel and grouj) of fuels having a sjK'cial (yj)e of 
(urve which was always the same for a7iy single fuel, 
i'uither d<velo|)ments show that the method can 
also be ajqilied to the eharacteri.sation of groups of 
( arboliydrates .such as glucose, galactose and starch. 
Dll carbonising nitrogenous eom))ounds such as 
casein and egg albumin very dilTcrMit curves were 
obtained. Ttie interest of the method lies in the fact 
tliat it tiirnishe.s valuable indieat ions fort hi' utilisation 
of tiiels, that it makes a new elassitieat ion jiossilile, 
and may even provide useful help in the elucidation 
o! thi'ir chemical constitution. 


FARADAY SOCIETY 

.\t the jViuuial Deiieral Meeting held on duly 7, 
Pi.'tessor P G. 'Donnan. (IB.F., F.P S.. was elected 
to succeed Sir Pobert Robert.son as J’resident ’The 
■Aimual Report records considerable activity during 
the past year, the result of which is retleeted in the 
accounts, which show a dj:'fieit of filth ll.s. .hI, on 
the year. 

Eleven meetings in all were held during the year 
and of these four were General Discussions, which 
have become so striking a feature of the work 
of the Society 'The subjects of these were as follows : 
I. Alloys Resistant to Corrosion. 11. The Phvsienl 
Chemistry of the Photographic Process 111. The 
Electronic Theor\' of I'aicncy. IV. Electrode Re¬ 
actions and Equilihrin. The widespread ajipre- 
ciation in wliieh the publications of the Rociety are 
held is indicated in the fact that the sales of 'Trans¬ 
actions and reprints amounted to nearly tlKKl, a 
figure in excess of the amount received for sub- 
.scriptioas. 

It is very surprising to note that the membership 
of this very actis'e Roeiety i.s only 4.32 and that 
coiLSequcntly an appeal for a larger membershiji 
is made in the jCnnual Report. Particulars relating 
to the Society may be obtained from the Secretary 
and Editor, Mr. F. 8. Spiers, 90 Great Rus.sell Street, 
Loudon, W.C. 1. 


ASSOCIATION OF BRITISH CHEMICAL 
MANUFACTURERS 

ANNUAL GENERAI. MEETING 

'The Eighth Annual General .Meeting of the .Associa¬ 
tion was held at the Chemical Soeicivs Rooms. 
Rurlington Hou.se. Piccadilly. \V. 1. on Thursday, 
.Inly 17, 1924 Sir .Max Muspratt. Rail . ociiqiicd 
the Chair 'The Chairman, in moving the adoption 
of the .Annual Report, said : The A.ssociation has 
again gone through a most .suecc.ssful and important 
year. We have no changes in the pi'rsoiiliel of the 
Council to record, but there are members of Council 
who have taken u)i work in other spheres where 
their co-o]x'rati(m is very \aluable. Our General 
.Manager, not being satislied with the small .scojre 
which the Assoeiatioii affords him. has liecoiiie the 
JTesident of the Society of Chemical Industry. 
Much as the members of the Council felt that it 
was .asking them a great deal to allow their General 
Manager to devote much of his time to the other 
iniportanl body, we felt that in the interests ot 
co-operation between everyone concerned with 
chemical industry and chemical science, we ought 
to grant the permission, and 1 fi'cl conlideiit that all 
the members agree with that w ise course (Aiqilaiise.) 
I'lldoublcflly in the past the Society ot Cliciiiical 
Industry and the Association of Rritish Chemical 
Alanufacturers, altliongli their iiiembcishiji in inan\ 
ways overlaiqied, weiv not working in the close 
co-()]icration that was best for the mcmhi'rs of the 
two bodies, and 1 am extremely pleased to think 
that under the late President ot tlw Society of 
Chemical Ifuhi.stry. Dr. Armsirong, and under the 
jircsidency of our General Alanager, Air Woolcock. 
that eo-<nx‘ratioii and close working together i.s 
going to lie enormously iiiiprorcd I have just 
come from Liverpool, where the Annuel .Meeting 
of the Society of Chemical Industry was held last 
week, and 1 beliexe it was a most siieei'Ssfiil gathering. 
'The thing that 1 gathered from it was that the clo.se 
co-operation between manufacturers and other.s 
associated with the chemical industry has made 
great stridi's in the recent jiasl, and, 1 M'liture to 
think, with satisfaction and advantage to both 
bodies it will continue to make even greater strides 
in the future. 

Another method of co-operation between those 
interested in chemistry has been alTorded by the 
very jiroiiiinent )iart that this As.sociation has 
taken in the Rritish Emiiire Exhibition. When 
other indu.strics were standing back and ciaild not 
make u)) their minds, the tlicmical Industry did 
deckle that they were going cordially to siijqiort 
the I'l.xhibition and the rcvsiilt. 1 ventuiv to think, 
is an exhibit second to none of any given in the 
world, showing the complete range from the simplest 
domestic chemical products, through the more 
rctined products, right away up to the puiv Scientific 
section. It is a eheiiiical education for all who go 
to the Exhibition. Xothing of the kind has been 
tried before, and no great exhibition in the future. 
1 venture to say, will be complete which does not 
cany on that idea. 'The Exhibition not only brings 
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chomkal inaiiufacturers and consulting and soiontiftc 
chcnuMts and others interested together, hut it is 
gh-ing a gre.it message, to the whole uoi'ld. It Ls 
showing the position this country occiqiics in science 
und chemical industry and a vast nundicr of .students 
from all parts of the country arc flocking to that 
Kxhihition and s]iending much of their time in the 
chemical section 1 hose stuilcnts will help to 
form an cnligh(<ned puhlic, oiunion of the next 
generation, and it is most valuable that chemical 
industry should thus take its right jiosition. But the 
response of the gcnctc.l pid)lic also hasficcn enormous. 
Even on a day like Bank Holiday when one would 
think that the " I’un Fair ’ would attract all those 
who were in the Kxhihition grounds, the numhers 
who visited the chemical portion were very large, and 
very many bought those six|)enny tiwt hooks which 
wore soil! in the scientilic. section, showing how 
.seriously and earnestly the ,uencrat puhlic are now 
taking the chemical industry, 'then again the 
intlucuce upon the world ,'it large, the distinguished 
men and women who are coming from all parts of 
the world, the visits of .scientists, industrialists, 
politicians, statesmen iiud others, uieaius that a 
large proportion of these are being inlluenced by 
what they .are seeing at that Exhibition in which 
ourSi'ction, we \cuture to sav, is one of the most 
excellent. It has been mooted in high nuarters 
that it may be ])ossible that the E.xhihition will Ix' 
opened ag.iin next year anil succeeding years, f 
for one cordially welcome the suggestion and I ho]>o 
that the chemical industry will again, as it has done 
tJiis year, su]iport it. 1 am certain that direct and 
indirect adraintagcs to the whole indnstry and the 
indhiduals eomposing it will accrue. 

'I here is a reference ni the Rojiort to the films for 
ehemieal industry. 'I hese films are, heing shown 
in quite a number of eiuematograph lialls throughout 
the country and tliey help to eoiiceufratc interest 
in the ehemieal industry. .Viyy linn who wishes 
to give a ])rivate e.xhihition for their working people 
or people who might he inleresU'd in their particular 
line of huaincas can always obtain the free use of 
tluxso films just for the cost of the carriage. 

On the .suhji'ct of dyestuffs .so mucli lias hccu said 
and thought that f do not juoposo to make any 
long statement. All i wish to |H)int out i.s this, 
that the subject is extremely diliicult, and within 
the Association the interests arc very counietmg. 
The t'onucil of the Association has tried to keep 
the lialance between thc.se v.arions intcrcst.s and to 
make icpriscnlatlons in the rigid, ipiarfer, not with 
a-view to what is good for this linn or that firm, 
or for any group of lirms, but to wh.al is best for the 
whole Industry. If at timi’S we have trodden U|)on 
the corns of .s|>eci|ic iideresls, that ha,s got to be 
done if wc arc to do our duly by the whole of the 
members of the A.ssociatiou. 

There i.s jirst a reference in tlie Report to the 
Safeguarding of Iiidu.strics Act. ruforluuatcly that 
lias come into a spiicrc wlicrc jsilitical ideas play a 
larger jiart than industry ; hut Part 1 is still to 
continue in operation for .some little time to come, 
and 1 liope that as far as po.s.sible the .subject will 


he kept away from political principle or prejudice 
—words, [ am afraid, at limes synonymous. 

A question that is coming forw'ard in the near 
future is the Oinsolidated Factories Bill. This 
deserv'cs serious consideration. The Association has 
not taken a narrow-minded view with regard to such 
legislation : it has always tried to see the principles 
which the Board of Trade or the Home Oflico wished 
to have enforced in industry. At the same time it 
has taken the necessary steps to watch the matter, 
not with a view to blocking the progress of the 
princijilc hut to see that something workable comp.s 
out as a rcsidt of the di.scussious which have taken 
place. Wo are taking the same course of action 
in this field as wo have taken in others—that is to 
say, we are approaching the matter with a sympathetic 
mind, with a desire to live in the jin'sent day, not 
looking upon the practice of the past as anythiug 
sacred whieJi must not ho touched; W'O <lo want to 
hav'c good conditions for our w'ork-people. We want 
them to liv'c ttieir Jiapjiiest lives through their time 
in the factory, hut at tlic same lime we venture to 
think that wi' know (he psychology of our worker.s 
a good deal better than any Govennnent officials 
can do, and wo lliink lliat some kind of latitude and 
elaisticity .should be given in these ri'gulations. Tin le 
is no object in putting in wash-bowls, for I'xarnpli', 
w'hcn we know’ perfectly well that they ari' pul. in 
in places where they will never lie used. We want 
to make employment easier and jileasaiiter in our 
works, but wo do not want to be run into a great deal 
of unnecessary expenditure whieli is not going to 
have any result in the way of hajipiucss for our 
workjx'opli'. 

In the ([ue.stioii of I’atcnt T.aw, (.'heniical Industry 
is largely inlere.sted, and seeing (hat a Trade Marks, 
Patents and Designs I'edcration has been formed, 
the Council has ajjpoiuted a very excellent reiue- 
sentative in the person of Dr. Roe. Next comes 
the question of assessment for rating. 

The rating laws of this country are an absolute 
quagmire. The tiling has grown up with no definite 
principle as to how rates should ho levied, and in 
this attcmjit under (he Rating cif Machinery Bill 
to deal with one section of the ]iroblem almo.st every 
other section has been involved, and every kind of 
principle (or want of principle) in connection with 
rating has Jiad to be considered and if possible con¬ 
sulted. Personally I am tiot very liopcful that very 
much is coming out of this Rating of Machinery Bill, 
and we can only hojie that the enquiries that are 
going forward with regard to the whole principle 
of rating will, in (he course of two or three years, 
cause something to emerge that will put upon 
Chemical Industry- the memhers of which, let it 
be remembered, arc, citizens— a fair incidence and 
not an unfair incidence. Wc donotw’anttopush our 
hnrdcns upon other jieople, but, on the other hand, 
wc do not want to caivy unfair burdens, and I hope 
that every member who nan suggest how such con¬ 
solidation can he obtained W'ill give us the benefit 
of his experience. 

'The Census of Production is shortly to be renewed. 
I welcome that decision very much indeed. The 
difficulties in quite a number of chemical industrial 
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problems are due to the fact that nobody knows tho 
condition in which industry stands in this country, 
and one has to accept any statements that suit tho 
particular point of view that a speaker is elaborating. 
A CensiiN of Production, properly carried out, in the 
course of a decade at tlu' outside, will give a mass of 
definite information which will enormously aid us in 
all these problems, of uiumiployment, of health, of 
taxation and of rating, and I am delighted to think 
that upon the t'oiumittoe w hic h is to decide the fornv 
that this Ceusus is to take Mr. Perry has been 
nominated. It ls a great responsibility, but w'e could 
not have it in more efficient hands. 

Referring to tho fact that he was addressing them 
for the last time as Chairman of Council, Sir Max 
Muspratt thanked the members of the Council and 
tho staff for the loyalty, the hard work, the initiative 
and the common sense which they had shown, and 
which had made it a very easy and delightful duty 
to 1)0 Chairman of the Council. 

The Treasurer (Mr. C. A. Hill), in .seconding the 
Report, dealt more j)articularl 3 ' w'ith the balanee- 
sheet of the Asscxdation. 

In the course of the general dLscussion Dr. R. R. 
Armstrong referred to the ([uestion of transport. 
'I hero were, he said, a very large number of bodies 
interested in the cpiestion of transport charges. 
■All pre.sent, both in their capacities us industrialists 
and as private individuals, knew that the amalgama¬ 
tion of the railways had so far been of doubtful 
benefit to tho pubiic, and he felt that it was mo.st 
important tlcat. an Association like their own should 
be very watchful of their interests on this point. 
If tlu* raibvays took them in detail thej' were lost, 
but the_y might achieve something by standing 
together. He thought thej' could not congratulate 
themselves too much on their success at Wemblej'. 
'I he idea of having an exhibit at Wemblej- " as 
UTidoui)tedl\' their ow'ii, and although perha])s tho 
idea of the Scientific Section did not originate in 
their tVumeil, he as.serted that nobody else would 
have carried it out in the way it has been carried 
out except the Associatiop. 

Dr. Lexinstein said he would like to em])hasi'/;e 
the great value of the co-operation with the scientific 
societies which had be('n )uade. 'Ihe success of 
the scieiititic exhibit was very largely due to the 
assistance given bv the Royal .Society. Tlie.x' had 
found a mo.st w illing and friendly spirit, and were able 
to mark out a sphere of intiuence for the Association. 
As one who knew' a groat deal about tho subject of 
dyestuffs ho w as naturally jirocluded from making 
any useful remarks ! (Laughter.) He contented 
himself with endorsing the very diplomatic language 
of the Report. He thought the Association was going 
on from strength to strength, and that the Report 
spoke very favourably for the position of the themieal 
Industry in this country. 

Sir John Brunner, Bart.,,referred to tho Chemical 
Kugincering Department of I.ffiiversity Ciollege, 
London. The Association knew that an experiment 
was being tried in education—namely, to form what 
was very sorely needed in chemical work, a means 


of study for the chemieid eugiuec-r. It had been a 
great point of controversy among tliose who manage 
chemical works wlietlier it was possible, in tho time 
which is allotted to a student, to make a eheiuical 
engineer. Many peoi)le thought that if you were to 
try to ])eiforni any .such tusk you w<mlii turn out a 
half-baked engineer and a halt-baki'd cliemist, 
and that it would be very much better to divide 
your own staff into two, to have a thoroughly well- 
trained chemist and a thoroughly welltraiiied 
engineer. But there were very many places in our 
far-flung Em 2 )iro where one could not aifortl to have 
a large staff, and it seemed to him that there would 
be great oi)ening8 for the men trained in this (iiemieal 
Engineering Department. Every imiu so trained 
would be able to go abroad anil take job.s single- 
handed as managers of, not exactly elu rnical works, 
but w'orks where chemistry is a wry essential part 
in the running of the works—such as a sugar bietorj'. 

The Rt. Hon. J. W. Wiison referred (o the questions 
in the Council which reipiire Very delicate lumdling. 
He believed that tlu' Council in the past year had 
ahvays endeavoured to work for the general welfare 
of the Chemical Industry, and he thought that oti the 
wliok' the results had been satisfactory, and the 
Association Itarl amply justified itself, even apart 
from Wembley. 

Air. Sadler suggested that the Association should 
])ay its w'ay, and that they should call up the full 
100 jier cent, for this next year. 

Dr. Ree (Chairman of the Alanehester Cliamher of 
Commerce) said that the Association had fulfilled 
to a great extimt the ideals with which it started. 
In the old days there xxas a good deal moie friendli- 
ne.ss bctxveen the Briti.sh and Cernian mnnufaeturers 
than between the British manufaeturers themselves, 
'lliat eoiidition of things wa.s noxv cumpletely altered, 
and very much to the advantage of the industry. 

'The motion to adopt the Re[)ort. xvas then carried 
unanimously'. The auditors, Messrs. Eeasey and 
Conurany, were re-eleeted. Air. Periy .seconded, and 
this was agreed to. 

Air. Parnaby (Chairman of the Committee of 
Serutineers) read the re.sults of their .scrutiny, ami Ihe 
Cliairmaa declared the eleetion.s duly earned out. 

Dr. E. E. Armstrong ))ropo.s(‘il a wry hearty x’ote 
of thanks to the Chairman, .Sir Alax Alus[)ratt, x\hicb 
wjis seconded i)y .Sir ,fohn Bjtiimer. and curried with 
acclamation. 


Axnu.vl J)i.\,nijk 

In the evening the Annual Dinner of the Associa¬ 
tion W'as held at Lueullus Restaurant, British Emyrire 
Exhibition, Wembley, and was presided over by Air. 
D. Alilne Watson, D.L., ALA., LL.B., tho newly- 
elwtcd Chairman of the Association. The guests, 
among whom were a number of rcfjresimtatives of 
the mo.st imjiortant chemical organisations abroad, 
included the following: Percy Ashley, Assistant 
Secretary of the Board of Trade, Prof. ‘H. E. Arm¬ 
strong, Prof. Wilder Bancroft, of America, Vice- 
President of International Union of Ihire and Applied 
Chemistry, Percy Cazalet, of the Chemical, Metallur¬ 
gical and Alining Society of South Africa, Ih-iuee 



788 


CHEMISTRY AND INDUSTRY 


Aug. 1, III34 


(iinori Conti, of Italy, President of the Federazione 
della A.ssociaziono Industriali Chimiehe, L. J. Hunt, 
Pi'ime Warden of the Ityer.s' Company, Prof, .led- 
lieka, Chemical Society of Czechoslovakia, Ihof. 
Xaoto Kameyama, Society of Chemical Industry of 
.(apan, Prof. Riko Majimu, Chemical Society of 
•lapan, S. J. Pentecost, President of the Society f)f 
l)yer.s and Colouri.sts. Dr. Siej'cr, of the Dutch Chemi¬ 
cal Society, Dr. W'enier Stauffacher. of the Swiss 
llyestutf Industry, X (lanod Thomas, Prof. J. J‘'. 
Thorpe, of the Ituiierial Collejte of Science, Dr. \'idciu'. 
of the Societe Chimi(pie, and lVt>f. von Weinberg, 
Vice-President of the Cirman Chemical Society. 

.\fter the company had drunk tlie toasts of His 
Mnje.sty the King, and of the Rulers of the Countries 
represented by tlie guests, the (,'Jtaii'man proposed the 
toast of the evening, " Our Cucsts," coujiled with tlie 
names of Piof, Wilder Bancroft, of America, Prince, 
Conti, of Italy, Dr. \aleur. of Krance. and Pnd. 
von Weinberg, of C(-iinany ; to which the fcair 
gentlemen suitably respondeil 

The evening eonidufleil by a mit of the membeis 
and th(‘ir guests to the t’hemieal Section of the 
Palace of Industry. 


CORRESPONDENCE 

INTERNATIONAL AMITY 

Sir,-- A'oui’ issim of .May 2 nas just come to hand, 
and I note that you are again riderring to the(piestion 
of internationai amity which has lieen laised by 
vourself first in the issue of February 21) and the 
discussion of which has lieeii joined by Dr. I'rit7,.sche 
and Prof. Xoyes. Perhaps by the time this letter 
reaches you the whole suhjcct will be dropped, still 
in spite of this 1 cannot resist the im))ulse to write 
down what I think about it. 

All through this discussion \ou ha\e referred to 
scientific men in general, and to iliemists in (lar- 
tic.ular, as if they were apart from the general com¬ 
munity in their feelings and emotions with regard 
to such complicated and ditlicult matters as are 
invoKed in the making of jieaco and war. Xow I 
venture to suggest that this view is iin.sound: in our 
loiisideration of matters like this we should /I'rsf 
regard ourselves as ordinary men and women, full 
of human strength and weakness, loves and hates, 
jovs and sorrows, and all those unmeasurable qualitic.s 
wl'iich make men and women what we know them to 
be, and afterwards if it so ha[)|)en that our scieiitilie 
training should enable us to see through these com¬ 
plicated problems a little more clearly than our 
fellows, then and then only should we use our know¬ 
ledge. not indeed as scientific men, attempting the 
.solution of a definite scientific problem, but just 
a.s ordinary human individuals, seeing things a 
littk' more clcarlv, if yon will, but from the same 
.standpoint us that of ordinary jieoplc. 

I cannot help feiling that Professor X'oyes has 
<’ompletely overlooked this asjKst of the matter 
when he wrote his notes of to-day's is.sue (May 2). 
The last paragraph of liLs letter suggests the follow¬ 
ing Let all this struggling, starving, pa.ssionate, 
elisappointed mass of jieoplc wfiieli fills Kurojie to-day 


be changed—so that all their evil passions and amhit- 
ioas shall pass away and they .shall become as ai^'K 
singing glory to the D'aguc of Xations and the Morld 

Court for evermore. , , i , 

If Prof. Xoyes will atfuiii las ambition to leatf 
ratlifw than follow the financiers and politicians, 
he will first have to produce a policy which will be 
able to resist the subtle attack of these, the most 
cunning and most learned of all men in humap 
iniquity ; and not ono which carelessly disregards 
all thd.se simple emotions which mav be connoted 
fiy the words " human nature " ! 1 think it was 

vim, .Mr Kditor, who a short time ago was urging 
ehmnists oci’asionallv to forget their theories and be 
plain men, and I for one feel sure that tin* theories 
would not suffer much thereby. 

,Vs for Dr. Fiitzscfu' s attitude a.s expressed in his 
two letters, there is little difficulty ill undei-standing 
what be means, taken all round he persists that 
(lermany divl what she held to be right and proper, 
and he "as a tlerman is not going to say, or—let 
any one else, say - anything else, llis one w'eakness 
appears to be that he is not prepared to concede 
this position to any other person in res|)ect to their 
i.iwn views and conduct. 'Ihe former aspect of the 
matter is logical and eonqirehen.silile, the latter is 
eipially incomprehimsible. 

.Vs far as making friemls with thetlennans goes 
it .seems to me a matter of tlm greatest ditficulty, 
1 have tried it |)er.sonally with one or two individuals 
but they all seem to follow the method of Dr, 
Fritzschc, and that appears to lead nowhere ; while 
taken as a whole it would appear that the Germans 
made iieace at a moment which, from a military 
point of view, was most fortunate for them, and, 
having stopped the war, they made a treatyVhieh 
they have ipiite frankly done all in their power to 
avoidkeeping. This a]i[K‘urs to be the generalsituation 
viewed from a distance. Xo doubt much argument 
might be made on both sides, but 1 .submit that the 
ordinary commonsense person in whom taken in 
the aggregate the general power of the nation at 
jiresent lies, .sees the matter in this light, and that 
being so Prof. Xoyes' proposition seems more hopeless 
than ever.— I am. Sir, etc., 

Botany, X.S.W. H vkkv VV'illi.vms 

P ,S.—I have not read Prof. Xoyes’ pamphlet, 
but 1 feel sure that the general tenor of his theme may 
be comprehended for its colour in the issue of May 2. 


INDUCED ALTERNATE POLARITIES 

Sir,— In your i.ssue of duly 2"), Prof. Ingokl records 
his ojhnion against the thi'ory of induced alternate 
polarities as ficing a false combination of correct 
ideas. Whether or not the theory offers a true 
explamition of facts, it is evident that the /aiZur and 
altftiiali' influenci's in a carbon chain arc veiy 
intimately connected with one another. 

In a recent pajier {J.C.S., 1924, 125,1121) attention 
has been drawn to the influence of sub.stituents on 
optical activity, particularly of the d-amyl complex 
(.'sHjiX and the menthyl esters of o-substituted 
benzoic acirls. In these and other cases groujis 
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producG charaotGi'iKtic changes in the nutlecular rota¬ 
tion of a parent compound, and positive and negative 
groups influence the rotation in opposite dirt'ctions. 
Tliere is here, so far as prm'nt evidence shows, no 
trace of an alternate nature, and the influence of the 
group niay be deacrilK'd as ixilar. Xcvertlieless, 
the relativ'e ctfect of dilTerent grou]>s goes hand in 
hand with the alternate influence of these same 
grouivs upon heni'.ene substitution and other proper¬ 
ties, and the two sets of jilieuomena would appear 
to have a common origin. 

With respect to tlie que.stion raised by Ih-of. 
Lapworth in your same issue of a teiwalent nitrogen 
'■ key atom ’ acting in opposition to one of biovaleut 
oxygen, it is intere.sting to note tliat in the amyl 
series referred to above tlie hydroxyl group pro<luees 
practically the same change in rotation as the amino 
grou)), amyl alcohol being fpiot<'d as [Mlio" .') l!t'’ 
and the amine as [MJn ---Possibly, how¬ 
ever, the latter figure may yet be ri'vised in an upward 
direetion.— 1 am. Sir, etc., H. (i. Pile 

I'a I i n bn rgh T n i versity 

REPORTS ON WATER ANALYSES 

Sir,—Reports on water anaivses .vre rainlv satis- 
f.ietory in England. Reform is needed prineipallv 
in Ihri'c directions. 

I. The exjwrimental (iguies should be given: no 
attenqit should be inadi' to combine basic and 
acidic nidieals. 

"J. Results should be expressed in parts per hundred 
thousand only. 

:t. The phra-seology should be that adojited in 
other branches of chemical work. 

Practically all water rejxats fail to conform to 
these requirements. 'The first is the most imjKirtant. 

At ]>resent, reports isstied by water analv.sts give 
tables purporting to show in terms of the 

prr'bable constituents of the water. That sueli 
tablis are widely divergent from the facts must bi' 
admitted by all chemists who accept the di.ssoeiation 
theory and as all but a few chemists do accept this 
theory, the sooner these tables are suppresseil the 
betti'r. 

Nowadays the analyticardata are usually given 
but unfortunately particulars of salts which have 
no objective existence are also furnished. The 
number of chemists who believe that the ba.sie and 
acidic ions present in a water are totallv or even 
principally in the combined state must be negligibly 
small and yet reports showing them to be totalh’ 
in the combined state are still issued. 

2. Most repoiis give the results in parts per 
l(K),(H)0, but they are also unnecessarily given in 
grains per gallon. 

3. Expressions such as " fixed carbonic acid,” 

■■ com bimxl and semi-combined f '(>2 "and” hardness’ 
should be eliminated. Some slight advantage might 
be obtained by retaining the word " hardness,” but 
if retained it should have only one meaning. To 
.some chemists it means " f'aO-j-MgO expre.ssed as 
CaCO,,” but others include sodium chloride. For 
the use of the remaining terms, however, there i.s 
no excuse as ordinary chemical nomenclature, i.s 
quite as convenient. 
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There is an urgent need for a tiKKleru book on 
water analysis. Possibly when such a book is 
available chemist.s will be iKisiiaded to discard 
the piesent unscientilic method of reporting on 
waters.—l am, Rir, etc, Thompson 

o, International Mansions, 

High Street, Rugby 


PERSONAL AND OTHER ITEMS 

I'rof. F. Doinian, ('.RE., F.R S . bas been 
elected to siieteeil Sir Robert Robert.son as |)resideii( 
of the Faraday Society. 

Prof. \. ('. Myers, Diveebtr of tlie bioehemie.il 
department of the New \ ork )lost-graduate medical 
school, has accepted the chair of bioclieini.stry m 
the Iowa State L’niver.sity. 

The American Portland Ceinent .tssoi iatioii pro¬ 
poses to erect a hroii/e tablet in Jjceds to the memory 
of .losejih .\spdin, a bricklayer of Reids, wbo in Its”! 
]iateiited a formula for a material wliieli, ulien 
hardened, resenihled Portland .-tone and wliieli 
ultimately became known as Portland eeinenf. 
If accepted by Leeds, tlie talilet will be unveiled le.i 
the occasion of tlie united celebrations with the 
Rritish Cement Makers' Feder.ition of the (('iitennial 
of the invention, October. 1024. 

Early this year the Impeiial College of Seienee and 
Technology was enabled, by generous donations from 
Sir .\i1hnr Aeland, Rt., ami Sir Otto licit. Bt.. to 
e.stablish a scheme of Id Dominion Scholarships for 
research work in .science, tenable at the inllege during 
the academic year ll)24-2.“>, ojh'ii to iiniveisity 
graduates in the several ]>ominioii.s and in India. 
With the eo-oix‘ration of the India OUiee and the 
Colonial Ofliee, ajipointments to these seholarshijis 
have now been made by the resjieetive (lovernnieiits 
as follows :— 

India. -Mr. Sarbbanisahay Oiiha Sircar (Calcutta 
l'niver.sity ) ; Mr. A. S. Onneean (^fadi as Cniversit v). 
Audralia. —Miss M. 1. Collims, M.Sie (L'niversity of 
Sydney) (for work in economic botany, including 
forestry) : and Mr. A. S. Fitzpatrick, .NfSe. (I'nivcr- 
sity of .Melbourne) (for work in ap|)liod eheinLstrv, 
specially in relation to fuels), t 'aniida Mr. Armand 
Circe, (’.E. (Eeole Polvteehnique, Montreal) ; and 
Mr. R. J. Henry, R.A., B.Se. (University of Toronto). 
Xf ir Zfaland.- Mr, H. L. Richardson, M.Se. (Victoria 
University College, University of New Zealand) ; and 
Mr. H. 0. .-\skew, M.\. (Canterbury College, Univer¬ 
sity of N'twv Zealand). Saidh Jfrira. Mr. Hans 
Pirovv (for mining engineering) and Mr. Lawrence P. 
Jreduire (for plant iihysiology). 

'The Ramsay' Memorial Fellovvsliip 'Trustees have 
made the following awards of new Fellowships for 
the se.ssion 1924-25 - 

A British Fellowship of €309 to Mr. S. \V. Saundew.-, 
BSe.. for work at Univei-sity Uollc-ge, Ixindon. .V 
tilasgciw Fellow.ship of £3lK) to Mr. Alex. Bohert,-on, 
M.A., B.Se., for work in the University of Manc hester. 
A Danish Fellowship of the value of ,f22t) to Mr. 
Kai Julius Pedersen, for work in the L'niversity of 
Bristol. 
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^ 'I'hi', 'IVuiitees have renewed the following Ranisav 
]'Vllo\v.shii}H for the. same seaaion : Br. Samuel Coffey 
(Briti.^h hellowship), for work at L'niv'er.'iity College, 
London; Br. Alan Tilley (llritish Cellowahip), for 
work in the Univeraity of O.\ford ; Mr. Tiionia.s S. 
Sleveas (Glasgow lAdlowshi])), for work in the Cni\ er- 
aity of O.vford ; J)r. Itfiguel Crespj (Spanish Fellow- 
ship), for work at University (-'ollege, Ei;iulon ; Dr. J. 
Kalff (Netherlands fellowship), for work in the 
University of Manchester , Dr. H. Weiss (I'Veneh 
Fellowship), for work in the Davy Faraday Jjabora- 
tory, ]!o_\al Institution : Dr. Fdward Boomer 
(Canadian Fellovi.ship), for aork in the University of 
Cambridge. 

Sir Bobert Robertson, F.R.S., has been appointed 
a member of the Ramsay ^femorial Advisory Council, 
in place of the late Sir .lames Bobbie, 

The (h'ath bn-s occurred of Miss K, A, Burke, who, 
after being private assistant to Sir William Ramsay, 
became the first woman mmnber of the teaching staff 
of ITniv'ersity College, Ijondon. Miss Burke was a 
most capable teaiher, and had a great share in the 
devekipment of the social and athletic life of the 
college. 

New Technical Journal 

A new seientilie publication to be known as the 
Journal of Oil and Fat liidu.‘ilrif,'i will shortly 
be published by the American Oil Chemists' Soeietv. 
This jwwiodieal ccill be devoted to the chemistry and 
chemical engineering of all phase.s of the manufacture 
and uses of animal and vegetable fats and oils. 
The first issue will ajipear early in .Inly from the 
Fsehenbaeh I’rinting Com])anv's press at Faston, 
Ra., Subscrijitions for f he Journal may be addressed 
to H. S. Bailey, Fditor, Box T.’iti, iSavannah, Ga., 
or T. B. C.ildwell, Secretary of the Soeiety, Law 
and Co., Wilmington, N.C. 


PARUAMENTARY NEWS 

HOUSE OF COMMONS 
(iovernnic-nl Wool-DBliifcclinK Station 

Mr. Davies, refilying to Mr. Hannon, said that 
there was a prolit on eurient e.xix'ndilure since the 
begimimg of the pre.sent linaneial _vear in regard to 
the Government Wool-Disinfect ing Station. T'lie 
total .lei'rued lo-,s on March ,‘fl, 11124 (ineludittg 
interi'st on capital expendittire atid an ullowanee for 
depieeiation) was approximately t.’ef.tldO, 

The New fleolesical .Museum 

Iteplying to Major Church, Mr. .Towett .said it had 
been decided to creel a luwv building in South Ken¬ 
sington to house the Geological Survey and the 
Musc'um of Rrat-1 ieal Geology, and a supplementary 
estimate to provide the necessary funds would be 
presented at an early date*. The future of the present 
sit® of the Museum was not yet decided, but the 
administrative work w^as being carried on there, and 
the public would have access to the library and’map 
room.—(July 28.) ‘ 


REVIEWS 

Text-Book oe Cellulose Cheshstry. By Emile 
Hkl'shk. Translated from the Second German 
Edition by Clarence J. West and Gustavus 
J. Esselen, Jr. Pp. xi 1-212. London. Mc¬ 
Graw-Hill PublLshing Co., Ltd., 1924. Price 
12s, 6d. 

The task of compiling on systematic scientific 
lines a record of the chemistry of cellulo.so i.s beset 
with many difficulties. The unwieldy literature 
of the .subject is seatU-red and it.s study is compli¬ 
cated by the fact that, in many cases, the investi¬ 
gations described hav^e a technical objective or are, 
coriducted in a spirit of light-hearted speculation 
which is rejiellant to the scientific thinker, A text¬ 
book of cellulose chemistry has further to satisfy 
many different types of readers and, if the subject 
is dealt wit h on the basis of molecular structure, the 
arguments have, in the end, to meet the criticism 
of the sjx'einlist in the complicated subject of .sugar 
chemistry. 

It is therefon* with a feeling of sympathy for 
Professor Heuser and with a full appreciation of the 
difficulties which liave been faced, and for the most 
X>art overcome, that the reviewer has studied the 
present English translation. The aims of the book 
and the spirit in which it should be read are clearly 
defined in the Introduction. Adopting throughout 
the nu'thod of illu.strating each tyjio of reaction 
by reference to the behaviour of simple aliphatic 
hyrh'oxy-eompounds, the author deals in succession 
with cellulose acetate.s, esti'rs und ethers, jiroeei'ding 
Ihereafter to the oxidation and degradation of the 
polysaccharide. This leads naturally to a closing 
ehajiter dealing with the molecular structure of 
the cellulose unif. 

Generally speaking, the book is likely to fulfil 
the aim of the author, and rraiders, whetlier their 
interests lie in the laboratory or the factory, will 
jirolit by havuig theii' attention loeused on the 
reactions of cellulose which can be interpreted in 
terms of constitution. The book suffers, howevei', 
from the defect (on<^ to which we have been long 
accustomed) that it creates the impression that 
cellulose elunnistry rests essentially on the work 
of Continental, and more jiarticularly, German 
investigators. 'There is also a tendency to main' 
.sweeping generalisations with a conlidcnco which 
is not justified. For example, the statement that 
there is oidy one type of cellulose, which is the same 
chemical individual in all plants, may well be chal¬ 
lenged and the .assurance that starch, inulin, glycogen, 
cellulose and the pentosans all “ consist of a poly¬ 
meric form of a biose anJiydride of similar chemical 
.composition ” is entirely misleading, fclins of onris- 
sion, partial and complete, are also common. Bar- 
net’s method of acetylation is not mentioned and the 
acetylation of cellulose Ls in consequence discussed 
at considerable length as an example of acetoJysis. 
Another case calls for stronger criticism. Bescriplion 
of the methylation of cellulose is confined to an 
extract from the introductory paper by Benham 
and Woodhouse published many years ago. , Although 
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later references are quoted in a fool-note, the author's 
aeeouiil. of the applieation of methylated eelluloses 
to const itutional questions is Iiased merely on jjre- 
liminary experiments and reveals incidentally an 
impcrfe<U acquaintance with the properties of 
methylated sugars, 'i'he tendency of tlie author 
to limit his readers to the work of (Jerman investi¬ 
gators reaehe.s a elima.x in the constitutional dis¬ 
cussion in (ihapter VI hIku'c he is courteously cor¬ 
rected hy his translators who have inserted a .syiiopsis 
of Hritish and American researches which cancels 
out practically the whole of the chapter in rpiestion 
I’roh'ssor Himser's hook has deservedly reached 
a second I'dition, and fuither issues uill doubtless 
he forthcoming. An eveellent start has heen made 
in lendering the literature of cellulose aceessihle 
in a form in which it can he studied intelligently, 
hut the author will prohahly he the first to admit 
that it is no more than a start and that there is 
loom for many improy'einents. The tran.slators 
have carried out their task aei uralely and, although 
adhering closely to the original, have not hesitated 
to insert notes yvhere corrections yyere ncce.s.s.iry. 

• I. ('. luVINE 


WoonKiiiiins OF So.yin ArsTR.yi.i in Timukus. By 
11. T. IUkeu and H. (J. SMiTit. Vp. 150, hi 
jilates. Sydney: (level nimuit Prinfer, 1021, 
PuhILshed hy the Authority of the ('ommoinvealth 
tJoy'ernment, 

During the yvar a shortage of paper yvas expel ieni ed 
in Australia, ami in lOlh a committee yvas appointed 
hy the tioyerninent of Keyv South Wales to enquire 
into the prospects of making jiaper locally from 
indigenous tiinhers. In the publication under notice 
Messrs. Baker and Smith ^■cord the results of in- 
vistigalions hegiiii during their tnemhershi|) of this 
committee and coiitiniied for some time subsequently. 
The fibres c>f about si.xfy " forest ” and ” brush 
timbers of Kastern Australia have heen eharaeterisi'd 
and illustrated, and the yield of cellulose determineil 
for each yvood. Eucalyptus timbers naturally figure 
largely in the yvork, and Wie results obtained for 
the " Ash " grout) of this genus, taken in eonjunctioii 
yvith a .survey of otluu' manufacturing requisites, 
lead to the eonehision that a tiaper mill prodiic'iiig 
111,.50(1 tons of pulp p'l' annum, equivalent to one- 
fifth of the annual Australian jire-yvar eonsnm|)lion 
of iieyvs))a|M'r, might yvell be erected and maintanied 
in full emjiloyiiiimt in (he Biiddong Falls district 
of Neyv South Wales, In an as.sessmeiit of 28,00(1 
acres of (Vowti lands available in this district it is 
estimated that out of 1(2 trees per acre useless for 
lumbering purposes the greater portion (including 
1() of A’. IJalri/mjtIciDia and 12 of A'. Dcli’gtilni.'Hf) 
could be used for pul)) jirodiietion. An ample 
.supply of yvater of the requisite |)urity is available 
in the area ooneerned. 

The pul]) from A'. iJnJi i/miihaiHi m staled to resemble 
ehe-stiiut wood lailp; anil the eucalyptus yvood 
when cooked for four hours by the .sulphate ))roeess 
gav'e a 47'8 ])er cent yield of a very satisfactory 
grade of pulp, which could be ea.sily bleached. 

“ The accumulated evidence sho'ty's that certain 


euealyj)tus specie^ haying light coloured timber, 
and groyving in consider.tble quantity on the eastern 
poition of Australia, m elosi. proMinily to abundant 
water supjilies, are yvell suited for the [iroduetioii 
of chemical ])ulp for the inanulactnre of jeiper " 
KurthermiD'e, the a.scertained rate of lepiodnction 
of these s))eeie.s U)>on reaflorestat ion is one of | he most 
ra|)id knoyvn. 

Euealy])tus yyootl fibres, do nol usu.ilK much 
exceed oni' millimetre in length, bin loiig-lihoai 
iml)) has been pro<luced eommcivi.illy from tlm 
Duemisland Bine iAraiiiiiri'i Cuitiihitilutniii]. the 
tracheids of yvhieli leaeh as much as !l inillinmtii- 
in length, although thi'y mostly rang)' bctyyi'cn .'i 
and -1 millimetres. In addition, thi' aiifhors indieati 
that .several of the ' scrub ' timbers growing at the 
head of the (’larence Biver shoyv eonsider.ibk' ])roniise 
as .sources of long-fibred pulp Among a gioup ot 
13 of the best s]K'cies are (Inrillm niliii-td (silky 
oak), l)ori/])hor<i .vuv.wt/'ras (sas.safras), ('imtoj/i ldhirh 
(ijX'lfihim (eoaehyyood), and Eugmin .s]i. (yvater 
gum). 

In spite of tlie'Xaluahle yvork hmv recorded, and 
the |)atiently conipileil nqHuts of more than one 
committee, little or no effort has yet been ni.ide (o 
develo)) on a commercial scale the latent n.itur.il 
resources of Australia yvhich are dealt yyitli in tin- 
investigation, .By this publication, hoyvever. Me.ssrs. 
Baker and Smith have added a further jioteyyorth.y 
contribution to their lengthy scries of botanical 
and chemical iny'estigations on the unique and 
yvoiulerful flora of .Vustralia. and hayc indicated 
once again an imjwntanl line of prospective economic 
dcyxlojiinimt. 

John ItF-.yL' 

Prixciplks or ELtcTKoPi-yTixo axi) Eleiiuo- 
FORMl.NG (ELECTROTvriM;), By W. Bn-.yi and 
(.'. B. Hoo.yBooM. Bj). xii • :i,')(i. London 
Me(!raw-Hill Publishing ('o , Ltd , 1!(21. Price 
20s. 

'I'his volume ap])ears to have been direcfly in-pireci 
by the actiydties of the .Vmerican Electro-Platers 
Bociety. a .society yyhich has shoyvn great activity 
atid undoubtedly accoin()llshed yahiable yvork in the 
United (States of America in raising, not only the 
status of the electro-plater himself, but the standard 
of his yvork. The book is, therefore, of considerable 
interest, since for this reason it may be taken as 
emboihitig the best of .\meriean practice in the art 
of the jU'csent day. 

A very yy'ide field is coyered in the twenty-om- 
eha))ters of yvhich the boolc consists. The princi])les 
of chemistry, electro-chemistry and chemical analysis 
are dealt with, not anything like adequately, but 
sullicientlv so (jerhaiis to meet the needs of the great 
majority of interested readers. 

Some of the detiiutions giyeu are not sufHoientiy 
clear for modern standards of accuracy, and indeed arc 
not ahvays correct as, for example, the definition of 
an electrolyte as " the solution through yvhich tin- 
current ])a»aes " (see page 53) 'I'he book sutl'eis 
to .some extent, also, from tin- attenqd to croyvd to" 
mueh matter in comparatively limited space, and 
there is a want of bajance, some mutters of minor 
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importance being stressed in undue proportion. 
()ji tiic whole, however, the book will be a most 
useftd handbook for English workers in the art, and 
especially for those workers who arc interested in 
improving methods of practice. 

It has been hitherto somewhat diflleult. to obtain 
in convenient form details of Atiierioan practice, and 
much of the information conveyed in this book, 
though not known to .students of Arnerioan technical 
literature, has not lieeii available to the average 
eleetro-plater in this country. The authors are 
to be congratulated on a publication which can 
be recommended to practical workers as a thor¬ 
oughly ii.'-eful aiul, on the whole, reliable, handbook. 

W. It. IJAKCnAY 


rHYSIKAmSClin ClIKMlK. Bv Alihhi) Benrath. 

Pp. viii^-107. Dresden and l<('ip/.ig : 'I'lieodor 

Steinkopf. Price, jiaper, 2s. 

This lilth^ volume constitutes the eiglith part of a 
work on ])hysieal chemistrv, which is being prepared 
under the general editorship of Prof. P. K. Jaesegang, 
with the object of giving a summarised account of 
the work on physical chemistry jiublished during the 
tears PJ14-U)22. 'I'he editor ho]ies in this way to 
supply a book w'hieh will enable those W'ho lost touch 
with the literature of these years, to obtain an 
aequaintanee with it without the e.vpeiiditure. of a 
large amount of time and energy. 

In the present volume the author deals with the 
physico-chemical ]iro])erties of pure .sub.stances and 
solut ions. 'I'he treatment of pure substances occupies 
only 22 page.s and deals mainly with the relation.shipa 
between the physical projrerties of elements and 
compoumls, and the theory of allotropy. Sinits’ 
theory of allotrojiy and (Johen’s work on the same 
subject are reviewed. The pa.ssivity of iron is 
coasidered in connexion with Smit’s theory of 
allotropy. 

The remainder of the book is devoted to the work 
on solutioits. These are considered under the head¬ 
ings (/) Solution.s of indilTerent substances and (ii) 
solutions of electrolytes. Under the last-namecl 
heading the author considers the newer developments 
of the theory of electrolytic dissociation, the theory 
of complete disgiKuation, the theory of indicators and 
t ho di.ssoeiat ion of molten and erystallLsed salhs. 'Tho 
newer theories of solvate formation arc also 
considered. 

The author has done his work faithfully and in 
many cases he has cemsidered the various subjects 
from a date much earlier than 1914, but ho has not 
treated the material in the strictly critical mamicr 
which might well have been expected in a work of 
this nature. The book will, without doubt, be 
extremely u.seful to those wishing to become 
jicquainted with the recent developments in the 
subjects treated, audio such it may bo recommended. 
But for those engaged in work on these subjc;cts the 
book offers little or nothing with which they are 
unacquainted, and it is to these that the absence of a 
strictly critical treatment robs tho work of the real 
value and usefulness which it might so easily have 
possessed. [•!. F. Spencer 


Elements of Water Bacteriology, with Special 
Heference to Sanitary Water Analysis. By 
Prof. S. 0. Prescott and Prof. C. E. A. Wins¬ 
low'. Fourth Edition, Itewritton. Pp. vui-p 
211. New York : John Wiley and Sons, Inc. ; 
London: Chapman and Hall, 1924. Price 
lls. 6d. 

The fourth edition of this useful handbook has 
been brought up-to-date and partly rewritten. The 
printed page has been enlarged and the size of type 
ehangcil. It gives a concise review of the present 
methods adopted in tho bacteriological examination 
of water and water supplies from the sanitary point 
of view. 'The aim of the book is to give an adequate 
iflea of current American practice, and the authors 
have accepted tlu^ proceetling,s outlined in the last 
report of the (V)mmittce on Standard Methods of tho 
American Public Hcfdth A.ssoeiati()n 'riiey have 
succeeded in presenting a critical discussion of tho 
wider prinei])les involved, which are essential to the. 
water l)aeteriologist, and to the student who desires 
to acquire a fuiidumenlal eomprelieiision of tho 
problems witli wliieh he will have to deal in actual 
practice. 

British rm-tbods of investigation and interpretation 
are closely in accord with those used in America, 
and the general trend of work in both countries is 
to focus attention on procedures which are rapid and 
which have proved ttiemselves of detinite value. 

As B. Coli. has been accepted as the best index of 
pollution and of especial value in the control of fil¬ 
tration plants, the authors have deleted much of the 
less important details in historical develo])raent given 
in the lust edition. 

The report of the English (.'ommittee a])pointed 
to consider the standnrclisation of metliods for the 
Bacteriological E.xamination of Water of 1994, is 
referred to, but British readers should be I'cminded 
ttiat a .second Committee reported in 1914 (Journal of 
State Medicine, Vol. 22, p. 558). 

'File number of water laboratories in tlio United 
States has increased largely since 1910, and the 
authors hav'e thought it wise to reduce the amount of 
space devoted to the isolation of the typhoid bacillus, 
since this step is so rarely undertaken by water 
bacteriologists. 

One short chapter is dev'oted to the bacteriology of 
sewage and sewage effluents, and another to tho 
bacteriological examination of shell-tish. 

'The valuable bibliographical list of 305 references 
to books and pa])ers of the third edition has been 
retained, and in the present edition a further 141 have 
been added. 

The authors have a w'orld-wide reputation and this 
book should jirove of great value and will doubtless 
bo cordially welcomed by students and all those 
engaged in the control of water supplies, whether they 
be laboratory inv'e.stigators, engmeers or medical 
officers of health. 

John I. Goodlet 


Prof. J. B. Baillie, professor of moral philosophy 
in the University of Aberdeen, has been appointed 
Vice-Ghancdlor of tho University of Leeds. 
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MARKET REPORT 

Thii Market Report ia compiled from special information 
received from the Manufacturers concerned. 

UrUes$ otAeruHse otaUd ik4 prices quoted below cover fair 
quiiiUitiee net and naked at sellers^ works. 

GENERAL HEAVY CHEMICALS 

Acetic Aoid» 40% tech. .. £23 10s. per ton. 

Acid, Boric, Oommercial— 

Oryst. .. .. .. £45 per ton. 

Powder ., ., £47 per ton. 

Acid Hydrochloric 3a. 9d.—Os. per carboy d/d., 

according to purity, strength 
and locality. 

j Acid Nitrio 80“ Tw. .. £21 lOs.—£27 per ton makers* 
I works aocording to distriot and 

I quality. 

Acid Sulphuric .. ,. Average National prises f.o.r. 

makers' works, with slight varia* 
tions up and down owing to 
local considerations : 140* Tw., 
Crude Acid, 65 b. per ton. 168* 
Tw., Arsenical, £5 lOs. per ton. 
168“ Tw., Non-arsenical, £6 16s. 
per ton. 

Ammonia Alkali.. .. £0 ISs. per ton, f.o.r. Special 
terms for contracts. 

Bleaching Powder ., Spot £11 d/d. ; Contract £10 d/d. 
4 ton lots. 

Bisulphite of Lime .. £7 per ton, pac^kages extra. 

Borax, Coinmorcial— 

Crystal .. .. .. £25 per ton. 

Powder .. .. £20 per ton. 

(Packed in 2*cwt. bags, carriage 
paid any stotion in Great 
Briteun.) 

Calcium Chloride .. £5 178. 6d. per ton d/d. 

Methylated Spirit 04 o.p.— 

Industrial ,. .. 3a. Id.—3s. 6d. per gallon, accord¬ 

ing to quantity. 

Mineralised .. .. 4s. 2d.—4a. Od. 

Potash Caustic .. .. £30—£33 per ton. 

Potass. Bichromate .. 6|d. per lb. 

Potass. Chlorate.. .. 3d.—id. per lb. 

Salatumonioc .. .. £32 per ton d/d. 

Salt Cake.. .. .. £3 lOs. per ton d/d. 

Soda Caustic, solid .. Spotlots: delivered. £16 17a. 6d. to 
£10 78. 6d. per ton, according to 
strength. 208. less for oontracts. 

Soda Crystals .. .. £5 5s—-£5 lOs. per ton ex railway 

depots or ports. 

Sod. Acetate 97/98% .. £24 por ton. 

Sod. Bicarbonate .. £10 lOs. per ton, carr. paid. 

Sod. Bichromate.. .. 4Jd. per lb. 

Sod. Bisulphite Powder 

60/62%.. .. .. £I8-“£19 per ton, aocording to 

quantity, f.o.b., l-cwt. iron 
drums included. 

Sod. Chlorate .. .. 3d. per lb. 

Sod. Nitrate refd. 96% .. £13 Os.—£13 10s. per ton es 
Liverpool. Nominal. 

Sod. Sulphide cone. 60/65 About £14 iOs. per ton d/d. 

Sod. Sulphide oryst. .. £9 por ton d/d. 

Sod. Sulphite, Pea Cryst. £15 per ton f.o.r. London, l-owt. 

kegs included. 

RUBBER CHEMICALS 

Antimony sulphide— 

Qoldon .. .. .. 5|d.—Is. 4d. per lb., according to 

quality. 

Crimson .. ..Is. 3d.—Is. 6d. per lb., according 

to quality. 

Arsoiiic Sulphide, Yellow Is. Id. per Ib. 


Barytas .. ,. .. £3 IOs. to £6 I6s. por ton, accord* 

ing to quality. 

Cadmium Sulphide .. Ss. 9d. per lb. 

O*rbon Bimilphid. .. £24—£20 per ton according to 
quantity. 

Carbon Block .. ,. 7d. per Ih. ox wharf. Doaror. ‘ 

Carbon Tetrachloride .. £50 per ton, druiim free. 

Chromium Oxide, green.. Is. 3d. per Ib. 

! 4|d.—O^d. per lb. Demand very 
brisk. Prices likely to remain 
steady owing to finnnoss of 
rapeseed oils. 

Lamp Block .. .. 45a per cwt., barrels free. 

Lead Hyposulphite .. 7Jd. per lb. 

Lithopone, 30% .. .. £22 lUs. per ton. 

Mineral Rubber Rub- 

pron " .. ,. .. £15 IOs. per ton f.o.r, London. 

Sulphur .. .. .. £10—^£12 per ton, according to 

quaUty, 

Sulphur Chloride .. 3d. por lb., cari>oy.s oxlra. 

Thiocarbanilide .. .. 29. Gd. per lb. 

Vermilion, pale or deep .. 4rt. lOil. per lb 
Zinc Sulphide .. .. 7^d.—Ls. 8d. por II)., according to 

quality. 


WOOD DISTILLATION PRODUCTS 
Aoetate of Lime— 


Brown .. 

.. £14 10s. per ton d/d. Demand 


active. 

Grey 

.. £19- £20 per ton. Fair demand. 

Liquor .. 

.. 9d. per gall. 32“ Tw. 

Charcoal .. 

., £7 5a.—£9 per ton, according to 


grade and locality. Demand 
below normal. 

Iron Liquor 

.. Is. 7d. per gall. 32" T'w. 

Is. 2d. „ 24“ Tw. 

Red Liquor 

.. I0d.~is. per gall. 14/15“ Tw. 

Wood Creosote .. 
Wood Naphtha — 

.. 2s. 7d. per gall. Unrefined. 

Miscible 

.. 53. per gall. 60% O P. Market dull. 

Solvent 

.. 5a. 6d. per gall. 40"u O.P. 


Fairly good demand. 

Wood Tar 

.. £5 per ton. 

Brown Sugar of Lead 

.. £46 per ton. 


TAR PRODUCTS 

Acid Carbolic— 


Cry .'-l a Is 

. . old. 6^d. piT 11> (^uicl. 

(Vu<Ic 

.. 1.'^. tKl.-- -D. lid. pii- gjdl . a<-t'(U'd' 
mg to tlislii' l. Still ipiii t. 

Acid Cresylic, 97/99 

.. 2s Id.—2a. 2d f»or gall. Demand 


still gooil. JSiIarket lirm. 

Pale 96% 

.. Is. lOd.—Is. lid. por gall. Steady 


demand. 

Dark 

.. Is. l«)d.—l.s. lid. per gall. Steady 


uusincfts. 

Anthracene Paste 40%.. 4d. per unit per ewt. Nominal 


price. No buBiiiess. 

Anthracene Oil— 


Strained 

Unstrained 

.. SAd.-- 9Jd. |M3rgall. Quiet. 

.. 1\'A. —SJd. per gall. 

Benzole— 

Crude 06'a 

.. lOid.—U. per gall, ox works in 


tank wagoits. 

Standard Motor 

. . Is. 4id.— Is. Cd. per gall, ex works 


in tnnK wagons. 

Pure 

.. Is 8Jd. — Is. lOd. per gall, ex 


works ill tank wagons. 

Toluole—90 % 

.. Is. 5^d. per gall. 

Pure .. 

.. Is. 8d.—2a por gall. 

Xylol ooml. 

.. 2s. 3d. per gall. 

PureJ 

.. 3a. 3d. per gall. 
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Creoeoto— 

Cresylic 20/24% 

MnJdle Oil ., 

Hertvy Oil .. j 

Staiultml S|H‘('it]CQtion J 
Naphtha— 

Solvent 

S.ilvt'llt *M) Hh) 
Naphthalene Crude— 
Drained Creosote Salts 
UTnzzed or hot pressed 
Naphthalene— 

Cijhtals nnd Flaked . . 


9d.—9jd. per gall. Few inquiries. 

—-Od. jior gnll in haneashiro 
(Id.—7d. per gull. ^ Yorkidure. 

l.«. Id. —Is. ‘Id. per gall, according 

to 1 U t. C^Ul*'I . 

1-. Id. U. 4.1. Oui. 1 . 

£4— £)i IOh. Quiet. 

£9 per ton. Little business. 

£13--£lt} per ton in Yorksliire 

.ind ).ojiilon icspoi ii\«‘)\ More 


Fit.li, tii'diuot -olt .. lo.. (4u. per Ion ('.a.'!. I'or iic\t 
"(‘.t'-oii. (jilelit imjiuriex. 

l\iuini' 5(0 li.o . IK',. [Ill' e.ill. M.irKei le-.^ Him. 


Heavy 12s.- 128. Cd. Little biisinebs. 


INTERMEDIATES AND DYES 

ilici'c h.is been a fair ileiiiaiid tor dxe.stulls duriiie the j»ast 
iwclc JVieeis reiiiain com-taiit. nutiiher ol intcniicdiate 
pioduels ha\e ticm ledueed in [>rite. 

In the following list of Intermediates delivered prices 
include packages except where otlierwise stated. 

Acetic Anhydride 95% .. Is. 7d. per lb. 

Acid H .. .. ..4s. per lb 100% basis d/d. 

Acid Nnpldhioiiic .. 2s. 4d. per lb. 100% basis d/d. 
Acid Nevillo and Winther 5s. Sd per lb. 100% basis d/d. 

Acid Salicylie. tech. .. I.s. Id. |ier lb. lmprove<l demand. 
Acid Sulphonilic .. 9id. per lb. 100% basis d/d. 

Aluminium Chloride, an- 
hyd. .. .. ..Is. per lb. d/d. 

Aniline Oil .. .. 7|d.—S^d. per lb. nuked at works. 

Anilme Salts .. .. 7}d.—9d. per lb. naked at works. 

Antimony I’eutachlorido Is. per lb. d/d. 

Benzidine Base .. .. 48. Cd. per lb. 100% basis d/d. 

Benzyl Chloride 95% .. Is. Id. per lb. 

p-Chlorphenol .. .. 48. 3d. per lb. d/d. 

p Chloranilino .. ..3s. per lb, 100% basis. 

o-Crebol 19'3DC. .. 4Jd. per lb. Dcrnurid steady. 

m-Crosul 98/100% .. 2a. Id.--28. 3d. per lb. Demand 

moderate. 

p-Cresol 32/34® C. .. 2 b. Id.—28. 3d. per lb. Demand 
moderate. 

Dioldoraiiibno .. ..2s. 3(.l. 2". lid. per lb. 

Dichloranilmo S. Acid .. 2s. Gd. per lb. 100% basis. 
p-Dichlorbenzol .. .. £85 per ton. 

Dicth\lunilino .. ..4s 7d. per Ib. d/d., packages 

extra, retuniable. 

Dimetliylaniline .. .. 2s. 4d. per lb. d/d. Drums extra. 

Dinitrobenzene .. .. 9d. per lb. naked at works. 

Dinitroohlorbenzol .. £84 lOs. per ton d/d. 
Dinitrotolucnc—48/50® C. 8d.—9d. per lb. naked at works. 

66/68" C. Is. 2d. per lb. naked at works. 
DiphenylujiiinG .. .. 3s. per lb. d/d 

Monochlorbenzol .. £63 jjcr ton. 

/SNaphthol .. ..la. Id. per lb. d/d. 

c-Naphthylomine .. is. 4jd. per lb. d/d. 
^-Naphthylainino .. 48. per lb. d/d. 
m-Nitraniiine .. .. Gs. 3d. per lb. d/d. 

p-Nitraniline .. ..28. 3Jd. per lb. d/d. 

Nitrobenzene .. .. S^d.—5j|d. per lb. naked at works 

o-Nitrochlorbenzol .. 28. per lb. 100% basis d/d. 
Nitronaphthaleue .. lid. per lb. d/d. 
p-Nitrophenol .. ..Is. 9d. per lb. 100% basis d/d. 

p-Nitro-o-amido-phenol 4s. 6d. per lb. 100% basis 
m-Phenylene Diamine .. 4s. per lb. d/d. 
p-Phenylene Diamine .. lOs. 3d. per lb. 100% basis d/d. 

R, Salt .. .. ..28. 6d. per lb. 100% basis d/d. 


Sodium Naphthionate .. 28. 3d. per lb. 100 % basis d^d. 
••Toluidino .. «• 8Jd. per lb. 

p-ToIuidine .. .. 3s. 6<l. per lb. naked at works. 

m-Toluyleno Diamine . - 4s. 3d. per lb. d/d. 


PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

Acid, Acetic 80% B.P .. £45 per ton. 

\cul, Acutyl Saluvhc .. 3s. 2d.—.3 h. .70. per Ih., iic<-or(hng 
to qiuiiilJly. (Jood d<‘mand. 
JVifc firm. 

Acid, Benzoic B.P. .. 3s. 6d. per lb. Larger supplies 
available. 

Acid, Boric B.P. .. Cryat. £51 per ton. Powder £66 | 

per ton. Carriage paid any 
station in Groat Britain. 

Acid, Camphoric.. .. lOs.-—2is. per lb. \ 

A> 1 ( 1 , (‘itric .. ..Is. (id. - Is. (ijd. per ll>.. less ^ 

tor ton lots. Businc.ss sub¬ 
normal. 

Acid, Gallic .. .. .3 h. per lb. for pure cry.slal. 

Acid, Fyrogallic, Cryst. .. 7s. per lb. for 1 cwt. lots. Market 

Grin ; increasing demand. 

\rid, Salicylic .. . Is. (>d. 2s, per lb. ^V(‘ld\ nuiiUi't. 

Acid, Tannic B.P. .. Ss. per lb. Market quiet. 

.\< ul, Turtanc . . . . l.s. I }d. per lb. 1 i>m 5'\j. 

Amidol .. .. .. 98. per lb. d/d. 

Ai clamlidi' .. .. 2'<. Id.- 2.s. 3d. }>cr lb. for 

<|ii.mtity. ))<'nuuHl ^.low. 

Amidopyrin .. .. 13^. 3d. per lb. Neglected. Stocks 

low. 

Ammon. Benzoate .. 3s. 3d.—38. 6d. per lb. according 
to quantity. 

Ammon. Carbonate B.P. £37 per ton. 

Atropine Sulphate .. 128. Gd. per oz. for English make. 

Barbitone.. .. .. 159. per lb. Quiet market. 

Ikiinzonaphthol .. .. 5s. 3d. per lb. Small inquiry. 

Bismuth Salts .. .. A steady market. Prices according 

to quantity : 

Bismuth Carbonate .. 128. 9d.—14s. 9d. per lb. 

,, Citrate.. .. lls. 4d.—13s. 4d. ,, 

,, Salicylate .. lOs. 2d.—128. 2d. „ 

,, Subnitrate .. lOs. 9d.—128. 9d. ,, 

Borax B.P. .. .. Crystal £29, Powder £30 per ton. 

Carriage paid any station in 
Groat Britain. 

Bnim\d**.s . . .. .. Unsetth'd. Spot, supjilics Hhort, 

Kaw lUMtcrial's dcjucr. MaikiM- 
ndvniK mg. 

Avcrngo .spot, values 

.Vminomum . . Is. per ib. 
1'olaa.smin . . lOd. jier lb. 
Sodium .. lid. peril). 

Calcium Lactate.. .. Demand active. Good English 

make can be had from la. 7d. 
to 2s. 6d. per lb. 

Chloral ]1\duilo . . .. 3s. lod.- -4 h. i»cv IIj. Vary firm 

and scarce. 

Chloroform .. .. 2s. per lb. for cwt. lots. Verysl<'ady 

Creosote Carbonate .. Gs. 6d. per lb. Little demand. 

Formaldehyde .. .. £64 per ton, tx works. English 

make in casks. About 8a. ])or 
cut. extra for carboys. 

Glycerophosphates— Fair business passing 

Calcium, soluble and 

citrate free .. ., 78. per lb. 

Iron .. .. .. Ss. 9d. per lb. 

Magnesium .. .. 9s. per lb. 

Potassium, 60% ,. Ss. 6d. per lb. 

Sodium, 50% .. ,. 28. 6d. „ 

Guaiacol Carixinate .. lOs. Gd.—lls. 3d. per lb. 

Hexamine .. .. Ss. 6d. per lb. for English make. 

Market steady. 
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Hom&tropuM Hydiobro* 

mid© .. .. .. 308. per oz. 

Hydraetine hydrochlor .. English make offered at 120i. per 
oz. 

H 3 rpopbo«phit© 8 — 

Calcium .. .. Ss. 6d. per lb., for 28-lb. lota. 

Potassium .. .. 48. Id. per lb. 

Sodium .. .. 48. „ 

Iron. Ammon. Citrate B.P. 29. Id.—Ss. 5d. per lb., according 

to quantity. 

Magnesium Carbonate— 

Light Commercial .. £30 per ton net. 

Magnesium Oxide-^- 

Light Commercial .. £75 per ton, less 2^%. 

Heavy Commercial .. £20 per ton, less 2^%. 

Hrav}' l‘ure .. . . I-!. ‘Mi. 2-^. pt*r ll>., 

quantity. Steady market. 

' lenthol— 

.H.K. r« » ry^t. B.V. .. {n i’ lb. ^\^•nk(n■. 

Synthetic .. .. 268.—3">8. per lb., according to 

quantity. English make. Strong 
demand. 

h')' lu lal'i . . . . ^l.u K»'l fi.it. 

K ••I H\ir|o . . . . ;hl. 4i-l. pt'i* li). 

Corrosive sublimate .. 3a. Od.—Ss. 7d. ,, 

White precip. .. .. 4a. 7d.—48. 8d. ,, 

Calomel .. .. Sa. lid.—4a. 

fi t li\! SitliiA lilt*- . N. ind. -2';. [n r llj. \V* vik 

t* tiilrrii y. 

lethyi Sulphonai .. 2Ga. per lb. 

[etoi .. .. .. lls. perlb. British make. 

■'tMtonii,il.M.\<[o .. 2^. |n!d. :fs. p.-v Wk Xut \.‘iy 

'.11 nK!t .. ..I'. 'nl -I". '*(1. p<r lb. Ill Jitc 

noiilo,-. nnd < a".*'". 

‘Jifiiucttin .. .. 0 «.—Gh. 3d. per lb. Trico and 

(kinaud stetuly. 

.. . . .3d. - 7.“;. Od. ]K'r lb. A shade 

Eor\uird pncf-s higher. 

‘!i-iiolpliihak.iii .. b(l. p*‘i‘Ample ^iippla-.s. 

'otoss. Bitartrate— 

99/100% (Cream of 

Tartar) .. .. SSs. per cwt., less 2^% for ton 

lots. Firm market. Prices have 
upward tendency. 

’otass. Citrate .. ..Is. lOd.—2s. 2(1. per lb. 

'otass. Iodide .. .. lOs. 8d.—178. 6d. per lb., accord* 

mg to quantity. Demand con¬ 
tinues heavy. 

*ota8S. Metabisulphite .. 7id.43er lb., I cwt. kegs included. 

'xt.i'.?'. P< rtnangjiii.d'' . Td. pn* Ib. Ki'4'n < (unpclit ion 
k«« ps price lo\\ . 

)mrimo Salphnfo .. 2s. .3d. [irr oz., in lOO oz. tins. 

Very heavy demand. 

U'fet.iciii .. .. .. ')'■=. b(i. -os. 9d. p<T lb. Firmer, 

S( 1U( e. 

occharin.. ., .. 638. per lb., in 50-lb. lots. 

■ttlol .. .. .. 3s. (kl.-' .3s. lid. per 11). 

ilver proteinate.. .. Os. 6d. per ib. 

kid. Benzoeite, B.I\ . . 2s. tkl. per lb. Ample Mipphes. 

B.T^ quality available. 

od. Citrate, B.P.C., 1923 Is. lid.—28. 2d. perlb., according 
to quiuplty. 

od. Hyposulphite— 

Photographic .. .. £13—£15 per ton, according to 

quantity, d/d. consignee's eta- 
tion in 1-cwt. kegs. 

lod. Metabisulphite cryst. 37s. 6d.—60a. per cwt. nett caah, 
according to quantity. 

lod. Nitroprussido • • lOa. per lb. Less for quantity, 
•od. Potass. Tartrate 

(Roehello Salt) . • 758.-828. «d. per cwt., according 

to quantity. Steady market, 
good domajid. 


Sod. Salicylate .. .. Market more active. Powder 

28. 2d.- 28. 4d. per lb. Crystal 
at 2s. l(h- 2 h. Gd. per lb. Flake 
28. Od. per lb. 

Sod. Sulphide— 

Pure recrj'bt. .. .. lOd.—Is. 2d. por lb., according 

to quantity. 

Sod. Sulphite, anhydrous £27 lOs.—£28 lOs. per ton, accord¬ 
ing to quantity, I cwt. kege 
included. In largo casks £1 per 
tun less. 

'riiyniol .. .. .. iS-i. per lb. Xer^ seare«i mdeed. 

Still !'< >1 w ard (|uo(at ir)US 

22s. )i( r li). 



ESSf-NTIAL OILS 

Almond Oil, Foreign 

S.P.A. .. .. .. 158. 6d. per lb. 

Anise Oil.23. 8d. per lb. 

Bergamot Oil .. .. 19a. Gd. per lb. 

Bourbon Ocranium Oil ,. 368. 6d. ,, 

Camphor Oil .. .. 75a. per cwt. 

Oananga Oil Java .. 10 b. 6d. per lb. 

Cinnamon Oil, Leaf .. 6|d. per oz. 

Cassia Oil, 80/85% .. 8s. 9d. per Ib, 

Citronolla Oil— 

.la\a S.'> .. .. ."‘s. ?>d. p«-r lb (hrapci. 

(V\lon .. .. .. 3.S. 7d. IHT n>. \L'am dicape-r. 

(’iuvt'Oil .. .. ..7'*, t'd. p(‘i' lb. Jw.anr. 

Eucalyptus Oil 70/75%.. 2*^. per lb. 

Lavender Oil- 

French 38/40% Esters 2flK. per lb. 

Lemon Oil .. .. 3s. per lb. 

Lemongrass Oil . - 3d. per oz. 
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Oraiigci Oil, Swv*et 
Otto of Hose Oil— 
Bulgarian 
Anatolian 
Palma Rosa Oil .. 
Peppermint Oil— 
Wayno roimty 
Japanese 
Petitgrain Oil 
Sandal Wood Oil— 
Mysore .. 
Australian 


.. 13s. per Ih. Cheaj H*r. 

.. 353. per oz. 

.. 208. per oz. 

*. 198. per lb. 

.. 213. pfT II). 

.. 143. 341. j)cr lb. 

. . Os. 3<.l. |)«^r lb. Clu‘aj)er. 

.. 26s. 6d. per lb. 

.. 218. |>erlb. 


PATENT LIST 

The il.-itc-. Kivcn In Ihl. Il»t are, lu the I'nap of \|,|;lic.iH<in. for rntont« 
those of apiillnitloiia and In the ea«c of Coiulilito Siicellliallons aceepted 
Miose of tli« OlIii'iHi Joiu'nali) in whloh tho acc^'ptancc U ndtioxncoil. Coni* 
fu ns a4‘oei)t4Ml aro to iii‘»p«ctioii fit 

tho Patent 4 KIh r liumcdlutoly, and t(» opposition Sop* 23rd they 

arc on sale at Is. each at Ujn Patent Oilne, 8»lo Itninoh, Ou.illty Court, 
Chancery banc, J.on<lon, W,(!. 2, on August 7tli. 

I. —AppHcaHons 

Davies, ilotary ovoiis. 17,117. Jjilv 17. 

Davio-s. I7.35i. .SW. VIII. 

Day. 17,221. See .\l.\. 

Duncan. Fiirnaccs. 1(1,811. July II. 

Kardinuc. J)ry-gri?Hln)g apparatus July 1.7. 

llulsfiiuyt'i*. l^ixaUiclion (if uoii-DXiilisin*' steam. lU.SSS. 
July M. 

HurrclJ. Production of C(>ll()idal susinaisious. 17.211. 
July 17. 

Lush, and 'IV'chnicnl Ki^sc'onlk Work.s. Production of 
ructallio catalysis. I7,4M)J. .Itily KJ. 

Magni't-W^Tk < lo.s. lOiscnacli ,Sp(*/i4dfabr. fur iCh'ktro- 
iiiagu(‘t Apparatc. Itdisatlou and Irt'aiiin'nt (if waste 
material. 17.178. July 17. (Cicr., 12.2.24.) 

I.—Complete Specifications Accepted 
8497 {11I2.’1). Pcaclu-y Process ('o.. Ltd., Slum, uud Parsons. 
Treatment of Jirtich-s or nmtciuil witli ga.su3. (218,71.5 ) 

9526 (1923). Jlodson. See Vlll. 

11099 (192;i). 'riierttml ludiistriid and Clnmu.-al (T.l.P.) 
Ri'soaivli Vo., Tjd.. Uidor, juid WattH Heating li<piids by 
introduction into molten metal. (21.8,723.) 

987o (1923). Hiilcinan. S('j>arator.s enif)loyc(] for s(‘pa- 
rating licp.ids of (hlTorent density. (218,742.) 

14,674) (1923). Thcrnuil Industrial and ('la'inical (T.l.t'.) 
Research (’o., JJd., and Kider. Apfiaratus for the heat 
treatment of nmt4‘rials. (218.807.) 

11.—Apjtllcations 

lioth. lVo<luc(ion of gjis and,nr vapour from hydro- 
earlK>ns. 16,968. July 35. 

Donald. Drying peutH etc. lt;.938. July 15. 

Jari8en. Distillation and/or eraeking of liVdixa arlHUi oils 
17,253. July 18. 

Kojjig. 16,853. iSVn XXllI. 

Tans/. 17.072. 6V. XII. 

II.— Complete Specifications Accepted 

7()0 (1923). Jackson (Koppei'y Co.). Coke-ovens. 

(2l8,6tK).) 

9G2C. (1923). Hod,sun. X. c \’m. 

I3,.>(i9 (1923). Alclntire. Rdort furnace. (2IS.802.) 
26,567(1923). W'iipuHc. Coko ovens. (218,898.) 

31,764 (1923). Iiud«‘. ('arhonisation of coal and proiluc* 
tion of high giade'gas. (218,925.) 

IV. —Applications 

Bloxain (\kt.-(h'ft. fnr .\nilin-lmbrikalion). Mamifacluro 
of dycstnlfs. 1(>,954. July 15. 

Rttiisfonl (ParbenCabrikon vorm. F. Bayer und Co.). 
Manufacture ot dyoatulTs. J7,3t)0. July 18. * 

V, —Applications 

Bouroot and Regnault. Removing ink from printed paper. 
16,943. July 15. (Fr., 19.7.23.) 


Farb(3nfabrikon vonn. F. Bayer und Co. Manufaettire of 
artificial ailk. 18,.301. Jidy 18. (Uor., 20.7.23.) 

.Hacfely et Cic*. Akt.-GeH. Manufacture of mico*coated 
fibrous mat<*nul. 10,952. July 15. (Switz., 28.7.23.) 

X'ttamloozo Vonnootschap Nedorlandeche Kunstzijdefab- 
riek. Manufacture of artificial threads from viscose. 17,073. 
July 16. (Cer., 8.8.23.) 

V. —Complete Specifications Accepted 

25.273 (1923). Christoph und t^nmack Akfc.-Oea. Harden¬ 
ing tile surfai^es of fibrous materials. (205,494.) 

29,.586 (1923). Soo. pour la Fabr. de lu Soio “ Rhodia- 
seta. Manufacture of artificial threads. (218,913.) 

VI. —Applications 

Bcilford. Dyoing wool. 17,331. July 19. 

Dawson, Farrell, RolH>rts. and Smith. Scouring and bleach¬ 
ing textile fibi*es etc. 16,972. July 15. 

VII. —Application 

Miller and Williams. Preparation of wator-sohiblo phos- 
plmto salts. 17,02.5. July 16. 

VII. —Complete Specification Accepted 

836 (1923). Cowhurn. Produetiou of concentratid will- 
iJuiric a4-id. (218,694.) 

VIII. “Application 

Davies. Fire-re,sistmg nuderials for rotarv ovens etc. 
17.351. July 19. 

VIII. —Complete Specifications Accepted 

9359 (1923). Marks (Libbev Glass Co.). Melting gl.iss. 
(21S.71H.) 

9526(1923). Hod.son. Maimfuctur<‘' of basic brlek.s. 
fui-naee liniinrs, retorts ami Dio hko. (218.720.) 

9961 (1923). Gaudin, lual Jhirtmoor China Clay Co., Lt4l. 
Bleaching kaolin etc. (218,747.) 

IX. —Applications 

Colley, and Hickman, Ltd, T’rculuction of road material 
from furnace slag. 16.817. July 14. 

Fifu-onzi. Budding materials el4-. 17,177. July 17. 

IX. —Complete Specification Accepted 

10,064 (1923). Saunders. Synthetic mineral asphalt. 
(218,7.X).) 

X, —Applications 

British Ahuninmm Co., Ltd., Cwyer. and IMiillips. Alloys. 
17..359. July 19 

Burgers, 'rreatment of pig iron. 17.277. July 18. 

Lusli. ami Technical Research Works. 17,061,' See. I. 
Xaamloozo \ eimotschap 1 tulips’ Cloeilampt-ufabriekim. 
Sopnralmghafimmiand ziivoimim. 17,203, 17,309. July 17, 

18. (Denmark, 18.7.23 and 25.8.23.) 

WT^stern Flectric Co., Ltd. (Wi’slinn Klec(ri(; Co., Iih*..) 
Metallic eomfio.sitiims. 17,043. July 16. 

X. —Complete Specifications Accepted 

7258 (1923). Finspongs Melalivcrks Aktiobolag. Heating 
elements for (‘leidrie rotating resistance furnaces for treating 
zinc jKuvdor. (195,610.) 

19,485 (1923). Genc'cal Floetric Co., Ltd. Manufacturo 
of alloys emifaming tungsten carbide. (213,524.) 

6.»7 (1924). Akti<*bolaget FiTrologeringar. Production of 
alloys poor in carbon and silicon. (209,742.) 

XI—Application 

Pehrson unii Rowlands. Electric furnai'es, kilns, etc 
17,162. July 17. 

XI, —Complete Specification Accepted 

72.58 (1923). Fuispongs Metallvcrlcs Aktiobolag, See X, 

XU,—Applications 

Chemical Kiigincoring Co. (ManchoKter), Ltd., Battersby 
and Spensicy. .Separation of oils or fats. 17,053. July 16. 
Lush, and IVchnical RcHonrch Worlcs. 17.061. Sec 1. 

Tausz. Purirication of oils. 17,072. July 10. (Gor., 

16 7 9a ^ ' 
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XII. —Complete Speclflcetlon Accepted 

29,210 (1923). Bollmanu. Removing oilorifovous sub- 
Biances from oils and fats. (218,910.) 

XIII. —Complete SpecifIcatloo Accepted 

12,909 (1923). ludurit Produots Oo., l.td., and Fnir- 
griovo. Prothudiou f)f aiiiolos of tlio plieiiol-foniialdehyd© 
rondensalion {.'roduct ty])e. (218,793.) 

XIV. —Complete Specificatloti Accepted 

10,197 (1923). British Dyestnffs Cor|i«ration, Ltd., 
Lefeburo and Hailwood. Aocolorating the vidconisation of 
onoutchouo. (218,854.) 

XVI.—Complete Specification Accepted 
2.5,538 (1922). Igawa, and Asabi Garasu KabushikiKais)iii. 
Mamues. (218,401.) 

XVIII.—Application 

.Stoffoas. 17,201. See XX. 

XIX. —Applications 

Chitty, .Tones, and Woodlamls, Ltd. Heat trcatnienl of 
floor. 10,837. .Inly 14. 

Day. Water-distilling apparatus. 17,221. .July 18. 
Howies and McDougall. Manufacturo of inscotkides, 
bln-ej) dips, ele, 17,301. .Inly 19. 

Mim and Wi-ir. Deaerating water. 17,032. .Inly 10. 

XX. —Applications 

(3urk (Knoll nad Co. Cbemiseho Kabrik). .Munnfaeturo 
of (lonble caimponnils of rlnnetbyKantlnnea, earth alkali, and 
salleylie aeiil. 10,880. .Inly 14. 

Fairweatber (Kational Aniline and (-'benncnl Co., Ine.). 
19'odnetion of -nitTanisolo. 10,920. .July 15. 

Steffens. Dehydration of nli oliol. 17,201. .Iiilv 18. (C.S., 
10.8.23.) 

XXIII. Application 

Kunig. Process for eomiiinonsly recording heat value 
of gas ini.xttires. 10,853. July 14. (Gcr , 14.7.23.) 


GENERAL NOTES 

Official Trade Intelligence 

'I'ho Dfiiuilmeiit of flip Oversea.s 'I'rade (Jk'vpl(i)i.- 
meniaml tiitelligontf, :!;■), Old Queen Street, Isindon, 
S.I\.l) has received the fiillowiiig en(inirie.s for British 
gootls. British linns may obtain further infor¬ 
mation by applying to the Department and quoting 


the specific reference number’; .irge.nlina: Textiles 
(135) ; Briliiih India : Steel bar.s. ■wrought iron 
cotters, and gibs (Matlra.s and Southern Mahratta 
Railway Co,, Ltd., 25, Buekingham Palace Road, 
I-iondon, S.W. 1); Canada: U-ather goods (B.X./ 
1102); Denmark : Afetals and 'reehnical (irotiucls 
(I!!)); France: Oils, Fats and greases (121); 
Groundnuts (122); MeliHa : Soaps (132) ; Neno 
Zealand: General machinery (111); H n mania : 
Tin, ternejilates and chemicals (12H) ; Kleetrical 
plant (120); SonUi .ifrira : Te.\tiles, eutlery and 
electro-plate. (114); Chemi.sts' and druggists' stin- 
dries (115); Steel tubes (A.X 'll(ili); Spain: Oil 
.seed, chemical manures and coloiiiv (1311). 

Trade Information. 

The Bulks Sleain .icrnmulalor Co., Lh! , of Central 
Ifouse, 1.5, Kingsway, Lontlon, \V.C. 2, announce 
that their steam accuinulalor, of which, owing to 
its interest for the chemioal industry, a deseiiption 
was given in the .luly 25 issue of ('luinislri/ and, 
Jndn«lr!/, is now heing made in this eountrv. Those 
intere.sted are invited to visit tiie companv's stand 
(Xos. 201-202, Bay 24) in the I’alaee of Kngineering 
in the British Kmpirc E.xhiliition, 'I'he Buths 
Steam Aoeumulaior Comjianj are the sole licensees 
for the British Kmpire for the mauiifaeture and 
di.stribution of the Biiths .Steam ,\eeumulator. 

The Halt year's Trade of lireat Britain 

Imjiorts at £S8,i5lll.452 show a reduction of 
.£33,585.147 on the Alay figures and a decrease of 
£H,■>8,072 on .June li)23. Fxiiorts are down on the 
(ireviotts month by £8,230,(544 at a total of £112.024,238, 
which is a decrease of £8.50,321 on .liiiic a year ago. 
lin|iorts for the six months of this year were valued 
at £508,423,037, an increase of £>50,548,400 over the 
corresponding {KTiod of last year, which British 
exports totalled £388.404,802, a rise of £5,78.5,775. 
Figures of some of the items of interest to oiir readers 
are appended. 


Coal 

(HIm'f non-metallic mining and quarry iH oducts, etc 
Jroii ore, etc. 

Non-forrous inotalliforous ores, etc. 

Wood Hiiid tiiuloiM’ 

(.’ottou 

Wool . 

Silk 

Other Uixtilo rnutcrittls .. 

Oil soodn, ote. 

Hides and skiiiH 
Materials for paper-making 
Hubbor .. 

Miscellaneous 
Knrthenware, etc. 

]ron and st-oel manufactures 
Other metals 
C’utlory, ct/C. 

Chemicals, ete. .. 

Oils, fats, etc. 

I.deathor and manufactures thereof 
Paj^r and cardboard .. 

Ruober manufactures ,. 


Tiiipiirfc 

Ine. or tlcc. as 


Export 

Inc. 

or dei‘. as 

(valiio r.i.f.) 

compared with 


(v able f.o.b ) 

comi 

Mir<‘<l with 

.lime, 1924 
£ 

June, 1923 
£ 


June. 1924 
£ 

.fiine. 1923 
£ 

403 

583 


5,728,045 

--a 

.222,734 

428,491) 

- - 94,798 


IDS,761 


12,968 

757,015 

.52,317 


47,690 

-A. 

10,572 

1,085,013 

- - 283,78!! 


90,257 

_ _ 

41,115 

4,011,422 

- 448,353 


45,486 

i' 

3,483 

0,110,610 

e3.087,715 


156,264 

T- 

46,987 

4,871,525 

425..540 


618,548 


242,904 

153,809 

4- 46,072 


2,303 

- 

1,00.5 

520,347 

- 180,987 


31,017 


20,518 

3,822,480 

— 254,43.5 


446,298 

_ 

136,53.3 

1,828,782 

-- 488,801 


159,285 

—- 

21,320 

1,248,507 

- 170,137 


135,702 

■f- 

1,417 

523,598 

155,198 


9,421 

-f- 

3,684 

643,038 

— 23,399 


160,979 


107,783 

682,198 

- .5,914 


1,034,448 


21,754 

1,092,851 

- 334,954 


8,300.115 

_ 

525,251 

2,384,538 

+ 450,310 


1,203,349 

•f* 

30.131 

395,793 

— 218,472 


717,9.50 

i 

102,061 

1,018,818 

-P 89,984 


1,902,844 


481,216 

3,359,853 

t- 123,060 


858,748 

-I-’ 

210,250 

1.044,255 

+ 48,017 


542,715 

702,459 

H- 

65,559 

95.5,632 

306,284 



15,332 

328,158 

— 35,178 


446,741 

— 

6,293 
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The Simim.i: CUitKoin iihate.s \ni» thf (Ji.rcosiuK.s lU 
K. F. Arm^tcoii^i. D.Si., IMi.D., F.H S. Pp xi ■ 
liimdon liOii^iniins, (Jrerii jiiul Co., l!)2l PikoUK. 

ijft. 

"iUK DehH.N AM) WliltKINC (U- AmHuMv StiIIS. H\ 1*. 
j^nirivli ]*j,. FoihIoii . K. lUom Ltd. 

IP2C l*ru<' 10s n<‘t. 

KoLLoiDt iiKMir I M» Hioim.iK Jl\ H Fiouudhcli i*i> 
47. l)ro''d)'h .im! Foip/.io Sioiiikopd iO’J4 

C'hkm iscm, IU.\KTioM\ IN (; M.i.Kim. N. Soiood JvllllO!l 
li\ Or. K. Kd Pp. !H). Om'iN'm .hhI 

lioip/.i^ T. St<'iiiko|(d, 1024. Pru,‘ SV> 

Pu\<'Tii \i, .M \TIIK\1 \TI( \f. .\n\i.vsis ]1\ I1. \'mi S-Ultlcll. 
uitli cx.niiplos l)v tlo* trim''l;iloi, H. ljfv\. .M A . 
O.Si , F.K.S.K ' Pp x\-( 104 Xou Voik K P. 
OuUon mul (‘o. , Oondoii : Out lor :i ti<l I lUioor, Ltd 
Tiik Plwt Alkm.ohjs. Ov 'I'. A Honi\. O.St Setond 
oilitioM Pp. \ii t iof) London .1 ;uid A ( linrrliill. 
1021. J*i ii V 2Hs. mO 

Tiik Kiniitk I'hkoiiy oi C\.sks 1{\ F I1Io< Ii 

by P. A. Sniilh Pp. \i\ ; 17''. London Motimon 
:«nd Co.. Jild. Pino 7s. net. 

\VATKRI*IfOOMN{. 'ri'XTlJ.h FmiHK.s 14\ II P I’o.irsoll. 
Pp. 1)2. Now York Clioniica! C'alaloo Cuinp;ii:>, 
Inn., 1021. Pruo ^.’{■OO nd. 
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istiiK .MoMM.KAniiK. Jiv W (Ktnald Pail 1. 
Opti.sclu' Hntoio;j;<*nilaC IN lan.s.itnni. Oinlmnji. .VII 
;C<'nK‘inn Absoi pi lon. HnU’rojit'mtnt '•I .u linn. llu-nli- 
nn<^. ILnnlliinh di-r KoHoi'dw i.sscnst hat l tn nin/.n|. 
darstolliin^nn ^’ol I Pin xiv ‘ .YV) J)insd»*n 
T. SU‘inkoi)tl. 1024. l^iino, lioninl >''dO. pa)M-r Ji<7'l)0. 
OiK FunirNTK ind Imti; WiiiKr.Nui-s H\ l*iol. (’. 
Oppnnlno nn'r. lo^:nllu*r with an appoinlix <01 
PlIV.sMM.ISCIIi: Chkmik IMi Kimtik. h\ Ol. 11 
Kuhn. Pait 1. lanii/jo. (L Tlimnir. 1021. Pi ua* 
^;i-!to. 

Ht\tisti(.\l Im oiim\ i io\ (omi’Im i) nv Sn iilim. \m) Co 
P p. •‘)7 Jgoiulon Spnrlino and Co.. Il'2l 
Prin.K VTioN'N or tiik C.S Gkoi.oc.k \r, Sinvi ^, On'vin- 
.ai»;nt 1)1' tiik Jntkhioii. .AIinkhvl lUsonuKs ok tiik 
r MTKI. SlATKS, 1021. W as|imut«i!l ; {m)\4'| IUUl'II t 

Piintinji Ollk'c, 1021 : — 

J'mit L Mktvi.s. liv (L F. Loniililni Pp. Ido . 

()17. 

Part II .Vonmktm.s. H.\ (L F f.oU;:hlin and F. T. 
Katz. Pp. t!'^2. 

lU.I'ORT Ol SiIKNTIlK PksK.VRCU Co M M JTI I K I OH TH 1. VkAR 
l!*2d. Skunn Government. Pji. Id. Khartoum 
M< ( 4jrquodaI<- and Vo (Sudan), Ltd. Pri< c "id, 
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Ol- St N Ml \ a ns Wa.shin^toii (m)\ ni n nun it Pi intino 

Oiiin,'. 1021 -- 

ST\M)VRni/.\T|ON Ol IfosilHY Ho\ Dj \I I.N MONS. P\ 
C W. Siltofisiall and F M. Snlnmki' Tnt Imologn- 
J'apni No 2'id. Pp. I.‘i7 lf)!l Prno 10 4 niu.s. 
r.MlH) StMIS GoNKRNMKST .MvsTHI Sl'MTI'ir tTlUN' 
I'OR. Sriti'\( i\(. Matkri\i.,s roa Prri minovs Htolt-I'P 
Hooiinu. Cit<ulai No lo''^ Pp. d Pine o neiits. 
Fnit n> St vn ,s (iov hin mim- M vsi m Si’i;t o k \tio\ 
KiH Askhm.t loH M i.M'.H o.'Srio \( m Pooiont;. 
Cirnular No. l-'iO l*p, 10 Priir '• imt- 
FMTED STMT.S GonKIINMI.NT .Mx^IIR Sl‘K( ii K \riON' 
KOIl A.SRHALT J*10.MKH IOR UooHM. \M) Wumomuku- 

INO. pp. 7. ('ircular No. 102. Prm..-o (*‘iits 


Pl'RLKATlON OK Tin: Dl-KAR rMLNT OK THK iNlERiOR, ITniTLI) 
STVIT.s (rl'.Ol.oKK VL SlRNKt, Wa^.liiiii^toii; GoVl'I h- 
ninot Printing; (Oho*. 1022.— 

.Mini 11 \i. IIksoircks ok hie 1’\iti:i) States, 1022 
PvRT 11 l*ETRoi.irM i\ 1022. Hy G. B. Uuh.ud- 
>on Pp, d‘)0 -ld'<. 

P( HI.K VTKINS OK TUK l>i;i»\RTMKN'T OK CoMMKIUF. BuRKW 
oj SrvNDvans. Washington • Govnrnmnnt Printinii, 
Gffiiv. 102 J — 

Cmteo States (los krn.mi-m M \stkr Srhx itu .mion 
i-oR Co\i.-T\r Pitch ior Khohn).. Cnvular No. K>7. 
Pp 10. 

I-MTKn Stvtks (io\^:R^M^^r MtsTia Srectiuation 
joR -VsRiixi.r roR W.\Ti;ui'iKioKiN(. and Piioim- 

iv(.. Ciixulai No. 1f.?<i l^p. 0. 

Imh striai 1'i.i.Low ^hirs Pp. 21. PubL.shcd hy tho |f 
Mellon In^ntuln oi Iridu.Ntria) Researcli ol tiio 
Fmvmsit.x ot Piiislmrs^h, Penns\ Ivaiiia, 1024 

'J'lrp. Minkknl 1nj)i stry oi the Brittsu IOaipjre an;* 
FoRKIU.N C’oIMRTKs. vStaTTSTHAL Sr.MMARY (PrOI)I(- 
Tio.N. I.MiMi'i.s A\:» Fm’oj.t.'.i 1020-d!»22 Tin[iniMl 
Ahnnral Besounn', Bureau. Pp. 2S0, II.M. St.i 
l lonel y 1021 Pi ice ''s. in,‘t, 

WfssKNst H\i rLicHt (do .Mii.vcEv lu.K Khdoi \ erauiu;i 1 - 
rv(. Bv jli, Ja-o (dirwitscii. l*p viH-300 Second 
edition^ ji-xisi-d and nnlaiyied. Bmlin: .Tudu.s 

Spniini.], j!»21 iM'ue SL'I'* 

ShrvuxTxH/rc, \r.s Scjiwei? Brm'krei-Ki’m>si HAiy 102.t. 
Brmk,HK i PrvD.scH\Y. 1022 B,\ l)i. Kai 1 St hweizni. 

BnKtenoIuoe am Kidireiiossi'^i hen (Jesnndluuts.iint lo 
pern Pi* 14. 

CoMl’J.r.Ml'NTO Al. ( M\ro(.n UK ()HK\s At.RUOiI.Xs PlIUl- 

C \|)0 KOR |\ Roc’ll.J>\1) .VcOUiNO.MICX AltlCIllos sohm 

.4>4r]( ult lira imlilnado' en i.i pnoisa periodica desde 
el afio de l>'7”), Pp ll!> Santiago do (’lide Jui- 
jirenta Fr.inno-C'lnlen.i^ 11^21. 

BkPORI on THK 1MiI««I1!I\1 V \0 FcoN'O.MTC (oMH lloVs IN 

Norwm, hah- n M \rc h , 1!»24 By C. J. Ihiu^, C.B.K, 
Dnparlinenf ol (Ktisea-- Tt.ule P[) 70 H.M. 

SlationeiN (HIki*. Uk2I Pi u-n 2s net 

The Minkrai. iNiHsriOK-s or (An.xdx. British Kinpir.' Kx- 
hihitioii Fdilion. 1!>24 Compiled li.v .\. H. A. Pohii.- 
sou uitli the < o-epcM ation oi tiie Staff ol the Mims 
Bramh. I*i) l-l" C.inad.i Dep.n t ineni ol .Mine'', 
Ott.iua 

The Hwxiti: \ni* Vn minok** Lxii iutI' (U< khrenc'i-s ok 
Jnihx Hx C. S Fox. 14 S< . Pp xm - 2^7. Memoirs 
ot the Geologinai Siirx'e.x ol India. Vol. XLIX, 

l*art 1 Cahntla: (.leolo^inal .Survex ot India, 102d, 

Pi n e Ps " As 


Notes on Hooks —M. iMurray's July li«t records 
the ]>ul)lieatioii of ‘ The Teelinical and P^conomic 
l^oHsiibilities of Britisli AKi’h'ultiire,” by Sir Henry 
Rew and Sir John RukscII : a new (rtixteeuth) 
edition of *' HalliburtonV Phyisioloj^y ’’ ; ” Thi' 

('hemistry of the? Radio-Active SubHtancc.s,” by 
Dr. A. S. Russell; "The Recent Developments of 
iMivsical Science,*’ by W. Dampier Whethani, 
M.A., P\R.S, ; and a number of Imperial IiLstitute 
Monographs on Mineral Resources. 
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EDITORIAL 


I T is no easy ta.sk to trace tlie history of holidav.s ; 
it may be conjectured that in old days when 
ne.arly everyone lived in tlu' country it wa,s 
desirable to tiollect at liarycst-tinie all those vvhose 
energies could be usefully directed towards the 
haylield or the cornfield. We imagine that our 
vacations are now regulated by schoolmasters and 
other educators of youth ; they fix for us the times 
when we (!an leave the chargeable noise of this 
great town. P’ortunately for us the time which 
suits the schoolmaster for a trip to Brittany or 
Scotland equally suits the average chemist, and it 
is the time of year when the great towns are most 
unendurable and the country most delightful. 
Mothers, nurses and young children hasten to 
modern seaside, resorts where outrageous prices are 
paid for uncomfortable and inartistic rooms facing 
II dreary patch of shingle, wet sand, or muddy sea. 
Every time we are p<-rsuaded that it is good for 
our body or soul to visit the coast of Norfolk, .Suffolk 
or Essex we exclaim, either iinvardly or aloud, in 
the words of Charoba : 

“ Is this the mighty ocean ? is this all ? ’ 

The mail, of any ago from sixteen to sixty, w’ho 
works in a town, if he pos.sess a soul or an approxima¬ 
tion to one, yearns for the country. Those who 
from early childhood have frequented mountains, 
hills and dales can never, even in London, quite 
forget them. They see, a mountain ascending, 
a vision of trees ; bright vohiraes of vaixnir through 
Lothbury glide, and a river flows on through the 
vale of Choapside ! 

♦ ♦ ♦ 

How full are the old authors of referen(,ies to the 
glades, springs and rivers, the wooded lulls and 
tufted toouuds whitdt delighted thn toil-wwn Roewnf. ^ 
Ifc.,^lgein8, to, fifi^yerjr .bheJRist who. Joyes. 


science must long in -Vugnst and Sepleinher to 
go to a district wlieic elieiuistry, a.s most of us 
imagine it, has no pari Of course, we all know ihe 
eheinlstry of agiicultnre is most fascinating and 
difficult, but it is not the study of this which drags 
us away from our chains and fellers, our retorts 
and oiu' fla.sks. Give us an old country town or 
village whose liouses were, cluefly huitl in the seven- 
teentli or early j.art of the eighteeiilh century; 
it is lietter they should be of stom; with stone 
roofs ; tet us have a village green or a spacious 
square with a crazy old church clock and the be¬ 
wildered chimes, ns some poet calls them ; a pastoral 
country is best where men talk of the breed of 
bullocks ; it is an additional advantage if it is a 
cheese-making district. There let us ruminate, 
let us climb some local eminence and look round 
on a dozen counties sjiread out for our delectation ; 
let us hear the lark, the jieewit and, best of all, 
the curlew or the golden jilover, and we can endure 
for a further spell our town existence. Call it 
not life, borne Utile cave must be exorcised in the 
choice' of an inn or a liotel: it must not be too 
luxurious, too hke the Carlton or the St. Pancras ; 
wo wish to have the country, luit to move o.ir town 
homo to a distant spot. We like a hearth, for even 
in August and .September we have been grateful 
for a lire ; running water hard by is pleasant, but 
are not all these adjuncts described by many a 
philosopher ? 

Sit non dorti/fnima conju.r ; 

Sit nox cum syinno ; sit sinr litr dies. 

Let us have a daily nowspaix'r, a local one is the best, 
and let our only scientific pnrbuit be the collection of 
repoi^B of presidential addresses to the British 
to ‘ be ryad wh«i wc rctuin to town. 
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Wo desiiv no fthernate pilaritics or fitcam siipor- 
bfatcrs witli vis ; time was wlien we eould ju<lt!e a 
Held o£ oats hefore it was cvd, or after it was threshed ; 
wo aspire to this again, Imt any other peifeetly useless 
pieoe of knowledge is equally suited to a vaeatinn. 
It is good to take a V'irgil or a .Martial with you to the 
eountrv, or a volume of Analole Krauee or ('opixs* ; 
it is also good to bring thr'in baek uuo)K'ned. It is 
a sign your holiday has done vou some serviee. If 
you return with a few piieees of roek or mineial 
wrapperl u]> in fragments of the Cmi'i'ii UnvUl or the 
yorlh (txfi)r<lskiri’ (hizeth', let that also be to your 
eredit. O r>c<, (jiiniido iijo tr aspir.iiiiii I 
* ' * ♦ 

We have made a sort of exee|)tion in favour of the 
ineeliugs of the British Assoeiation. It is nearly ,a. 
huudri'd sears sinee Sir Ifumphry Dav^y, Charles 
Babbage. J’layfair, and most of all, Sir David Brew¬ 
ster, began an agitation for the eo-ordination of 
British Seienee. In eonjuuetiou with the ^'orkshire 
Bhilosophieal Soeu'ty and its seeretary, .lohu I’hilliiis, 
a meeting was held in Vhirk in the year IHISl, when 
the British Association was brought into (‘xistenee. 
Mr. (). ,1. K. Ifowarth, in his plea.sant retros))ee.t 
publisheil a couple of years ago, quotes from Brewster 
pa.ssages w'hieh bear some re.semblanee to others of 
more recent date ; speaking of Kngland Brewster 
said : " Bribed by foreign gold, or Haltered by foreign 
eourte.sy, her artisans have quitted her service-—lier 
machinery has been ex|xirted to dislaut markets - 
the inventions of lii'r philosophers, slighted at. home, 
have been eagerly introduced abroad—her seientilio 
institutions hava' been discouraged and even 
abolished.” Brewster blamed (w eryliody, our learned 
societies, esfx'ciallv the Royal .Society, the ignorance 
and supineness of the. (lovernment, and the injudicious 
organisation of our .scientiHe board-s and institutions, 
and so on. We can almost imagine—but the British 
Association was founded and tlourishes yet. The 
address of Sir Robert Robertson .shows us that the 
(lovernment's neglect of science is not so .scandalous 
as it was a century ago. If anyone in holiday mood 
is inclined to bo pes.simistie, let him read the words of 
Brewster ; fie will wonder whether tliere wa.s some 
inherited taste for eritieisni, some inlicrcnt desire to 
point out to all and sundry what stupid j«*oplo they 
were ; did not. sotno such spirit dominate Ruskin 
and Carlyle I ” Yo would be fools and victims and 
ye are.” Sir Robert Robertson shows us how 
lirst one Oovernment department, and then another, 
haiud out 1be need for ehemieal assistance in the 
interest of revenue, or health, or eflieieney in offenoo 
or defence. .\ referenee to his chart, which will be 
published ill next week’s i.ssue, bring.s this home to 
u.s very forcibly, and we siqqiose that during the next 
fifty veils the growth of Oovernment science will 
beat lea.st as great as during the previous hundred 
and lifty. The lack of organisation of our seientifie 
in.stitiilions is not so striking as it was, and many 
of our present chemists are determini'd to improve 
the organisation of their .science at an early date. 
It is a task which awaits tho.si' now on a holiday. 
But in the nieantime let them enjoy their sunny 
shores, their flowery meads, with no tliought of the 
morrow. 


CHEMISTRY AND THE STATE » 

Address by 

SIR ROBERT ROBERTSON, K.B.E., F.R.S. 

iNTROntH'TlON £ 

It should be premised that in this aeeoiint of the! 
relationship of the State to iheraistry in GreatJ 
Britain, an attempt hii.s lieen made to limit it toj 
a description of the more or less direct assistance/ 
given hy that science to various (.lepartmeiits as tliejfe 
came into being or took form. Only in recent yearsB 
and as a result of tbe war, lias there been a direct^ 
reeogjiition of a corresponding obligation on the othei/ 
side. 

It i.s obviou.s that it is to the iinh'ersilies, and. a.s ' 
was the ease to a greater extent in the jia.sl. to ])rivatc J 
w'orkers, that the great advancixs made by British 1 
chemists are due. Departmental requirements have, 
of omirse, reaped the advantage of the.se advances, 
hut exauqiles of important eoidributions to ehemieal 
knowledge emanatiiig from the departments them¬ 
selves are net lacking. 'Iho eolleefed .story of their : 
eonnexion with the activities of the Stale may be j 
worth reciting, if it slioiild .show' the development of 1 
its a))peal to chemistry, and illustrate the gradual 
breakdown of the view held hy the chief of the, 
trihiiiial hefore which Lavoisier came, that ‘ the 
State ha.s no nevxl for ehcmist.s.” 

We will tliid that their employnioiit in an otiieial 
eaiiaeily wa.s in the lii-st instanee in eonnexion with 
live Stato’.s pre.ssing neeessities, such a.s its defence, 
the regulation of it.s eurreiiey, and the colleetioii of its 
revenue, all of them subjects wai'iantiiig the main¬ 
tenance of eqiiijimeiit and .staif. 

As the need for safeguarding the nation’s health, 
well-being, and the quality of its food-.supply beeaiiu' 
recciguised, legislation followed, frequently based 
on the work of Commissions on which sat distinguished 
chemists of the day, and it became necessary to set 
lip a State cliemieal department to assist in earryiiig 
this into efleot. 

For some time the science of chemistrj' hud received 
a limitc'd and vicarious assistance from State grants 
to the late Science and Art Dspartment and to tlio 
universities, but it was reserved for the war to 
cxstablish definitely and finally the position that the 
whole future existence of a State might and probably 
would depend on the existence of a flourishing and 
efficient chemical industry. This resulted in the 
definite steps of assisting the applicallon of science 
to industry, and providing direct encouragement for 
wmi-kcm in the purely academic field. 

It is priqiosed, therefore, to sketch the dcx'elopment 
of the main chemical activities of the State, and to 
review the eonditions in Givat Britain in the hope 
that it may ho of use generally tsi define the present 
position, and perhayis of interexst to this Dominion 
in the present .stage of its cJiemieal development. 


* Prosidontittl Address before Section B of the BritiiJi 
Anaoeiation Meeting at Toronto 
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DKI'ENCIS—lOxi'LOSIVES 

Tt woultl apjioai' that tlxi‘ importation of the toch- 
iih'ul j)roc('Ma from aixroacl is no new thing, for it is 
stated that in i;!14 gxinpowder and guns wore Iteing 
imported into England from Ghent. Not only the 
material Imt the executant also appears to luna> heen 
imixirted in the jK'rson of a John ('rah, a Elemiiig, 
riho took service with the KnglLsh and supervised 
the, guns and murftions used at Grecy. By 1338, 
cannon were mounted on hoard English ships of war, 
and in 134t) gunpowder was being supplied to the 
King. Although the manufacture of gunpowder is 
mainly a mechanical operation, variations in the 
composition which must have. invoU'ed ehi'inical 
experiment aro recorded in such works as the ' Fire 
Work Books ” of that interesting class, the Maste!' 
Gunners. In England, a Master of the Urdnanee in 
1447 is .stated to have made 20 tons of gutpiow iler. 
This manufaeture, however, early beeaine stabilised, 
and the ]iroportions of tlu' eomjiosition undenient 
Jitth^ change until the middle, of the nineteenth cen¬ 
tury, when it, was modified, but as freedom from 
smoke began to be. demanded a new pro])ellant of a 
type that could be jiroduced only by chemists wa.s 
evolved. 

It is of iidi'i'e.st that Faraday was emploxcd liy the 
V\'ur Gfiiee a.s Iwcturer at the Royal Military Academy 
from 182!) to 18.73, and on appointment took as his 
iis.si,stant Janies Marsh, who,so name, associated with 
the jiroee.ss for determining arsenic, is so well known 
to chemists. Marsh received the gold medal of the 
Boeiety of Arts for this work, and a siher medal from 
the Board of Ordnam e for his discovery of the fpiill 
jjercussion tube for cannon, anil further he devised 
some of the earlier tyjK's of time fuse. Abel suc¬ 
ceeded Faraday at the .'\cadeniy and began his long 
career of activity as seientitio adviser to the War 
OlJice, becoming War Department Chemist in 1854. 

It Ls ncaiessary to mention some of the important 
advances made by Abel and his stall, including Kell¬ 
ner and Deering. By piiljiing guncotton, he rendmed 
it safe to handle and store ; his I'escarches on tlie 
properties of guncotton laid the foundation of later 
work on its stability and explosive projierties ; and 
his msearch (with Noble) on the behaviour of gun¬ 
powder when fired is an example of a thorough 
investigation. Abel was eonsulti'd also on subjects 
other than explosives, and in his laboratory were, 
conducted exjierinients which ted to the ado|)tion in 
1871) of the present close-test ap])aratua for testing 
the inflaiiiniability of oils, experiments on steels ami 
tlio effect of foreign matiwials in them, experiments on 
dangerous dusts and on the cause of aceidents in 
coal miiiea. 

The work of Abel in rescuing nitrocellulose from 
the position olnii erratic substance, liable to decom¬ 
pose and explode on storage, led to its use a.s a reliable 
explosive, not only for military purposes, but also 
in oommercial compositions, sucli a.s sporting powders 
and blasting explosives. 

When it bi'canie neees.sary to devise a .smokeless 
propellant for the British Service, the chemical 
work was in the haiuls of Abel with his a.ssi.stant 
Kellner, Dewar, and Dupre, and in 1890 thi,s resulted 


ROI 

in the reeomineiidalion for the adoption of cordite. 

It now became necessary to extend the only 
i heniieal manufaeture eairied on at the lloyal Gun¬ 
powder F'aetory, that of guncotton, liy adding jhe 
manufaeture of nitroglyeerine, the teehriie.il hainlling 
of cordite, and plant for' treating acids, and ai cordingly 
in bSitl a ehemieal managi'i- of this Mition witli a 
staff of chemists was appointed. 

Tire eliemieal work carried out try the Bi'itisli 
Government for di.denec, larth as to its immediate 
olijr'ct and a.s to its reaction on the expheives indnstiy 
of the country, is worth nwiew. In such a lexiew 
the position liefoie tire war may iir.sl be described. 
Propellant manufaeture was seriously underlakeii, 
tire small quantity of liigb explosivi' used at this 
time being mostly olilamed Iroiii private mann- 
fai tnrers. Guncotton, as lias been stated, hail berm 
nianufaetui'ed by Abel in a fairly stalili' form, and 
this explosive was ehoseii for tire Service pi'ojrellant 
cordite, together with iiitroglv eeiiiie and mineral 
jelly, the iiii.xliire being gelatinised by aei'tone, so 
that in a plastic eoiidilion it iiiigbl lie squirted into 
tire cords wliieh give it its mime. ..\ el.ise .study was 
devoted to tliis niaiiufueture in all its aspects : tire 
proee.s.ses of manufacture wci'C greatly improved, 
and the dangms reduced. 

The Royal (.lunjiowder Factory took its place 
ns a model of an exjilosives factoiv, and afforded 
an example of what could he done liy a State, 
deiiartmeni in eondiieting a .se.ieiitifii' niannfaetiire 
with regal'd to improved teeliniqne, economy, 
and <tlicieiiey. Thus the method of nitration to 
])roduee guiU'otfoii was greatly improved in safety, 
freedom from fumes, and nltiirrate sirilulity of the 
jiioduet, by the adoption of the proei'ss of downwai'd 
displacement of the waste acids from the nitrated 
product try a layer of water ; for nitroglyeerine a 
displacement process by which the layer of that 
liquid, separating on the siirfaie of the wa.ste acids, 
was ean.sed to overflow from the top of tlie ves.sel 
by introducing waste acid from a pn-vioiis I'harge 
at the hot tom, led to an inereased safety and yield, 
and .saved height in the erection of a factory ; the 
chemistry of the process of guiu'ottoii boiling was 
worked out and placed on a seienlilie foundation ; 
and acetone, which in the proiess of drying the 
cordite had larn allowed to escape into the air, was 
recovered from the drying .stoves and saved for 
further use. The.se advances in manufacturing 
method were taken up hy otlier maniifaeturer.s, 
both in Ihe L’nited Kingdom and abroad. 

In the, teehnique of the ninnnfaetnre of )iropellant 
exjilosives before thi' war this eonntry then had 
advanced to a high pitch of ettieieney, so that wlien 
the demand came for enormously inereased quantities 
of jiropellants, new factories, such as ihat of Gretna, 
took up the manufacture on lines already well 
estahlisherl. 

.Safety in iiiamifacture had also been clo.sely 
studied, and precautions introduced tliat commended 
themselves to private linns. It may be said in this 
eoimexioii that the ajiplieiition of the Exjilosives 
Act of 187.7 by the Home Olliee Insjx'etoi's of Explos¬ 
ives has been of liiucii bniefit to the explosives 
trade in reducing casualties. IVriinjis in no other 
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fiountrv arc pn'cautionn taken to such an extent 
a.s in 6reat Britain, ho that to visitors from ai>road 
they soniotinio.s appear unnece.s.sary and vexations, 
but experience has shown tiiat the i)oliey is sound, 
esfX'oially as it hring,s into all seotioiw of the work 
an atmo-sphere c>f earefidness am) responsibility, 
with aji eventual gain in health of the u-orknien 
and freedom from accidents. 

Buacareh on e.xidosives before the war was eairied 
out at the liityal Gunpowder l<’.'ictory and at the 
Keseareh nei)artnient, Woolwich. At tin? former 
establishment, the chemistry of the products manu- 
faetuia'd was investigated, esi)e<nally with i-egard 
to the mode of decomposition of guncotton, of 
nitroglycerine, and of cordite : tlunr respectiv<^ 
rates of decomposition at ditfertuit tempeiat»irc.s 
were determined, a subject bearing on their behaviour 
on storages Knowledge of thi.s kind, i.s essential 
in a Service such as our,s, on account (jf the extremes 
of temperature from tro()ieal to frigid to which 
explosiv'ea may be subjected in .stations throughout 
the Empire. 

At Woolwich an experimental e.stablishmenl had 
been set up on the in.stigation of Lord Haldane to 
deal with explosive.s and metals used ijr giinncrj-. 
ffero the .study of the chemical and cxplo.sive pro- 
pertie.s of all types of explosives wa.s undertaken 
aixl methods were developed for determining their 
stability and scnsitiveno.ss 'Phis knowledge found 
application in laying down criteria for the choice 
of explosives for use in a Service whose demands 
are exigent on aeconnt of the drastic conditions above 
montio)icd, atlecting both storage and the design 
of mechanism containing cx})losives. So far as the 
subjeet-mattei' is not considered to be eontidential, 
this work has been published in scientific journals, 
so that it is available in comiexion with the study 
of the theory of explosive substances. 

A new phase was entered with the declaration of 
war, and ultimately all chemical help was mobilised 
for the defence of tlu^ icalm. A nucleus existed at 
Woolwich, where the small staff of eleven chemist.s 
had been occupied in the study of e.xplo.sives and 
their application. In two direction this experience 
proved of importance, for it enabled immediate 
answers to be. given to questions which would other¬ 
wise have necessitated protracted storage trials, 
and it alforded the staff the training necessary to 
qualify them to meet the fresh demands that became 
urgent on the outbreak of hostilities. 

After the bijginning of the war the increase of 
work imperatively called for a larger staff, and more 
chemists were appointed, until at the beginning of 
1917, the home supply being exhausted, permission 
was obtained to witiidraw from France members 
of the Bpeeial Brigade, B.E., of whom more than 
thirty were transferred to the Jiepartment. Finally, 
the chemieal staff nundrered 107 ehemists and 
hysieists distril)uted in an organisation which 
od been gradually evohxal, comprising sections for 
dealing with different classes of work, such as organic 
chemistry, physical cheiuistry, analytical and general 
chemistry, physical investigation, calorimetry, stab¬ 
ility, pyrotechny, applications of high explosives, 
fuze design, and records. 


The munufaeture of high exjdosives had not 
prerioii.sly be<’n undertaken hy Cmvernnient, anti 
the known ])roee.sscs for making trinitrotoluene, which 
tvas early ehoseir as a Service high explosive, were 
iin.satisfactory. One of the first subjects, therefore, 
taken up after the outbreak of war was the provision 
of an ellicient and rapid proce.ss for the numufaclure 
of trinitrotoluene, especially without the use of 
fuming sulphuric acid (oleum).' From the results 
of a large series of nitrations in the laboratory, a 
process was evolved eharacterised by several novel 
features, and this was )mt to the proof on the serai- 
imlustrial se.ilo of a fpiarhu- ton, a plant being 
de.signed and erected in the Ile.8earch Jlepartinent, 
Woolwich, for nitration, inelnding appi'opriate ar¬ 
rangements for the mixing and eonceiitratioii of 
acids. Tilts small plant sulistantiated in a remark¬ 
able way the process evolved from the laboratory 
work, and from the start turned out trinitrotoluene 
of good quality and yield. The proce.s.s found 
immediate a|)plication in the largo Oovernmont 
factories that woie designed and erected by Mr. 
Quiiian and also in numerous private works built 
at tilts time. The small-sealo plant mentioned was 
u.sed also for the ])urj)ose of training chemists, who 
])roceeded to operate chemieal plant in (rovermiii'iit 
and private factories. 

A study of Irinilrotnliicno ui all its asiiocts was 
underUikcn, and much attrition devoted to it.s 
chemistry, the pro]K>itioiis in which the Lsornor-s 
occur in the crude jiroduct being determined by 
thermal analysis, and iinx'stigatioiis were made on 
their interactions, .stability, sen.sitivene.ss, beat values 
and explosive projicrties. Most of the sciontific 
lesnlts of this work have since been published. 

WTieii it became evident, as it .soon did to Lord 
Moulton, that the supply of high explosive.s in use, 
lyddite and trinitrotoluene, would not sutlicc, thi' 
Besearob Department put forward mixtures of 
ammonium nitrate and trinitrotoluene, the amatols, 
as a result of a study of their proiicrties and of their 
effects ill sluTl-hiirsling trials. Gun trials confiniiod 
these trials at rest, and the adoption of amatol as a 
high explosive quickly followed. Various methods 
of filling these mixtures into shell were at this time 
worked out, and many of them were apphod on the 
very largest scale. 

ft was found that 80/20 amatol (80 parts of 
ammonium nitrate to 20 of trinitrotoluene) was loss 
easy to bring to detonation than lyddite or trinitro¬ 
toluene itself, and it required siiecial arrangements 
in the train of initiation of detonation. These were 
successfully devised, and good and trustworthy 
detonation of our shell was secured. ,Ultimately, 
amatol became practically the only explosive for 
land and aerial warfare, and justified the early 
estimate of its properties and capabilities. It is- 
econotpical in tliat it makes use of a cheap ingredient, 
and has explosive properties that render it very 
suitable for the purposes for wliich it is used. In 
1917 the production was at the rate of about 4000 t. 
a week. 

. The Department continued the study of amatol, 
esjjecially ttitli rftgard to ite ghemical stability and 
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compatibility with the various materials with which 
-it came into contact. Certain impuritie.s in ammo¬ 
nium nitrate were discovered to bo objectionable, 
and investigation of these led to an improvement in 
the purity of the ammonium nitrate supplied. The 
manufacture of amatol and the modes of filling it 
into .shell occupied the attention of a large staff of 
chemists attached to the factories, and an increase 
in knowledge of its chemical and physical properties 
led to improved methods of handling it. 

The Service propelhint cordite required for gela- 
tinisation in the course of its manufacture the solvent 
acetone, of which the supply ran short when the 
programme for propellants began to exceed all 
previous calculations. To meet this aituatioii, 
cordite of the existing type was retained for Naval 
.Service, but for Laud Service a modification was 
introduced under the name of cordite R.D.B. 
(Research Department powder ‘ B ’). This proprdlant 
could bo made without any alteration in the plant 
required for the manufacture of cordite. Instead of 
acetone the .solvent employed was ether-alcohol, 

^ and instead of guncotton a lower nitrate of cellulose 
W!is used. The great factory at Cretna, also built 
by Mr. Quinan, manufactured cordite R.D.B. exclu¬ 
sively, and this soon became the only proi)ellant made 
in this country for the Land .S(.rvice. It was pro¬ 
duced both by Government and by j)rivat<i firms in 
enormous quantities. '1 he alcohol was made in the 
country from grain, and other was produced from it, 
BO that dependence on sea-borne solvent was reduced. 
It was this nei'd for alcohol that led to the restric¬ 
tions iuqwsed on that liqiikl when u.sed as a beverage. 

Numerous ])roblems arose in connexion with these 
manufactures as they develoi)ed and in the applica¬ 
tion of the explosiv'es in the various types of ammuni¬ 
tion, and tho.se necessitated the study of the explo¬ 
sives in all their asywets. A largo addition to the 
knoH ledge already existing was thus acquired on the 
more theoretical side of the study of exjilosives, and 
much of this has been made available by ymblication. 

As the demand on our resources increased, and the 
necessity grew for in\'cstigating every source of 
supjjly and possible altcrnatiwe, it came to yiass that 
nearly every professor of chemistry in the country 
was mobilised for investigation in this field and in 
that of chemical warfare, and much valuable work 
w as done by them, both of a research and inspectional 
nature. 

For the manufacture of e,xy)losive.s and the oy)eration 
of filling them into munitions of various kinds in the 
existing factories and the new ones w liich sjjrang uy>, 
a large staff of chemists, amounting to about 1000, 
w'as required, and in this w ay many chemists wlu se 
earlier work lay in quite other directions, such as at 
the universities or in teaching posts, received an 
insight into technology and took control of workmen. 

During the war itself, in.structional w'ork in this 
subject was not wanting, for current progress in the 
factories under his control was discussed in a sys¬ 
tematic manner by Mr. Quinan with reiiresentatives 
of his staff, a course which led to imymrtant iinyrrove- 
ments. Although most of these war-time ydants for 
the manufactqre of e-xplosives have been dismantled, 


much of the technical experiemx' gaine<l has been 
saved, and will be found inoiy.orated in a series of 
memoirs (Technical Records of Kxy.losives Supply) 
published by H.M. .Stationery Oltice. The infonna- 
tion set forth in these volumes is in a form w Inch has 
a much wider appeal than to the exj.lo.sives tech¬ 
nologist only, and their study is commended to those 
who take up the subject of chemical teelinology in 
any of its usyiects. 

In addition, factories for the l>roduction of sub¬ 
stances not in themselves explosive equally required 
the .services of chemists, and many were emyiloycd 
in the production of such substances as methyl alco¬ 
hol, acetone, and acetic acid. 

Instruction in chemistry is j.rovidcd by the Fighting 
Services for Naval and Hiaritie. cadets at Dartmouth, 
and for Anuy cadets at the Royal Military ,4oademy 
and the Royal Militarj' C.'oilege, t'amberley. For 
selected otHcers, both of these Serxices haxc .i j.rofes- 
sorial staff for providing .systematic cmii’ses in theor¬ 
etical and practical chemistry, with special reference 
to .Service applications, at the Royal Naval College, 
Greenwich, and at the Artillery (fornimly the Ord¬ 
nance) College, Woolwich. 

Defknce—Chemical Warfare 

Wliile our well-develoi)ed position of the great 
inorganic chemical manufactures was a source of 
strength when the demand came during the war for 
an enormous production of ammonium nitrate, for 
example, our neglect to foster a great organic chemical 
industry led to dangerous delays and unjirovisations. 
This was apparent from the beginning \xhen several 
universities hafl to co-<q)erate to product, a sutlieient 
supply of local amesthetics, and when jiit'sently our 
lack of dyes, photographic developers and .smisitisers 
revealed our former dependence on fttreign .suyiplies. 
In November, li)14, the R^.yal Society had set up a 
Gommitteo to a.ssist the Government, and this be¬ 
came an Advisory (.'ommittc.e xvhen, after May of the 
following year, the gas attack eausied the British 
Government, which tip till then had scrupulously 
refrained from its use, to retaliate with that, weapon. 
Special companies xtero creatt'd of chemists whose 
Work ofU’ii had little of a chemical asjictjt, but many 
of these men, in twelve to cightr-en months, had to be 
withdrawn for research and control of plant. Chemical 
advisers were appointed to the armies and for liai.son 
purposes, a central laboratory for rapid itlentifioation 
was established in I'ranee, and co-operation was 
effected with the physiologi.ste. At home assistance 
was afforded to chemical contractors, and the manu¬ 
facture of respirntora to meet needs rapidly becoming 
more complex was carried out with great vigour and 
efficiency. The increasing importance of gas warfare 
led to a proving ground at Porton being acquired, 
when the research which had been carried out at the 
Imperial GoUege at .South Kensington hceumo central¬ 
ised there. As the final proof of explosive projectile.s 
is carried out at Sho<;buryness, it was noxv possible 
on this new proving ground to settle questions relating 
to the filling and correct performance of olieinical 
shell, thus enabling the (Beinical Warfare ITesigns 
Gommitteo to recommend ammunition to meet the 
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ncedH of a situation which « as continually tlcvclo))in(;, 
until tlic proportion of chemical shell compared with 
high explosive shell was finally a large one. 

In the ramifications of this work all the chemical 
skill in the univei'sitics not already applied to ex- 
jilosive.s was mobilised, .since the demand for new 
designs involved the manufacture of new .suh.Htances 
for shell, hondis, and grenade.s, new smoke and 
incendiary' compositions, and contimif)us re.search 
and cx])criincntal work both on the offensive and 
defen.sivc sidi-s. 

In a few cases only was flic country capable of 
expanding its exi.sling mantifacfurcs, a.s in the case of 
pho.s))ijorus and chlorine ; it was not ecjuip))cil for 
the home prodmdion of phosgene, nreenical com- 
])ound.s, or mu.stard gas, A*ci\ factories had, there¬ 
fore, to b(! elected and stalfs .specially trained, in 
striking contrast to the existence in (termany of 
standardised ]ilant ca])al)lc of rajiid tran.sfcrcnce from 
one purpose to another with little alteration ; an 
example of this was their manufacture of arsenical 
jireiia rat ions in the azo-dye .sheds. 

As a re.sult of an intensive study of ab.sorbcnt sub¬ 
stances. our respirator was never beaten, and it is 
claimed that, although our output was .smaller, the 
better enijiloyrnent of ga.s, tactically for surprise, la.v 
with us. Starting late and entering a tiekl entirely 
new, we were able while there was yet time to protect 
the soldier, and to make a reply on the offensive side 
that was rapidly becoming more and more etfective. 

Not all of the; work specially devoted to chemical 
warfare, has been without its clfect on peace-time 
reipdrements. Thus lujuid chlorijie, of which very 
little was made in (his country before the war, is now 
being ])re]>ared elec (rolytically and tran.s])orted by 
rail in tank waggons for use in varioms industrie.s. 
For the [ueparation of phosgene, which had been 
used in (iermany in the manufacture of dyes of the 
triphenylnicthane series, bcttiT methods were dis¬ 
covered in this country, so that eheaiier and purer 
phosgene is being used here for the first time to 
pn^pare the imjairtaut group of eoloura known as the 
Victoria blues. lmpro\ ed methods arc now available 
for the manufacture of arsenical comjiounds, .such a,s 
amenic trichloride, a substance used for combating 
the grow th of prickly ])ear in Australia ; and mention 
may be made of tlu^ work of Prof. IMoureu in France, 
on the stabilisation and concentration of acrolein, 
as it has hsl to the imiduction of a substitute for cellu¬ 
loid from that bodv. in addition, thi' study of many 
of the bodies used for chemical warfare has been of 
value from the asjtcct of the elucidation of their 
chemical constitution. 

MKTALLtJKGY 

^\■hen th(! pait jvlayed by metals in the history of 
civilisation is considered, the develojuuent of some 
more durable alloy or some stronger metal appears 
intimately linki'd w ith a distinct advance, constituting 
a new age, often characterisetl b,v ejionymious associa¬ 
tion with the metal. As the possession of some su- 
jierior metal may give ascendency to a people, it is 
natural that States should .slniw inteie.st in metallurgy, 
both militerily and to maintain the standanl of the 
medium of exchange. It is thus seen that iron aud 


the precious metals, gold and silver, have for the most 
part interested the modem State, the metallurgy of 
the other metals only more recently coming in for 
attention on luilitarv grounds. Accordingly, wo 
lind the armourer and tlie mintcr holding important 
])ositiona in early times. 

ft mu.st he stated at the outset that the relations 
in Great Britain between the State and metallurgical 
seieiiee ladorc the war of 1!)I4 to 1918 wore for the. 
most part siioradic, the great developments in that 
science being to a largo extemt independent of tJie 
Stab'. It undoubtedly e.xerted, however, an intluonee 
on the nature and quality of metallurgical products, 
of which it was a large uaor for warlike, stmctural, and 
shijibuilding puiposos, by S2)ecifying the conditioni* 
of their acocptanco : standards established by the 
Government, often ba.sed on enquiry and experiment, 
gave confidence to other users and resulted in the 
imjirovement of industrial materials. 

Although iron-making had flourished intiirmittcntly 
since the Koman occupation, and had reached con¬ 
siderable pixqiortions under Klizabeth, no great 
contribution to knowledge can lie attributed to 
Gri-at Britain in the i)rogre.ss of metallurgy until 
the restriction of the cutting down of timber for 
cliarcoal towards tbi! end vif the .sixteenth century 
forced into consideration the use of coal for smelting, 
the pioneer work being that of find Dudley, who 
in 1042 cast iron cannon at his foundries for the 
Koyalist troo^is. ft was his e.xqierience as an 
Admiralty ollicial that brought Cort, more than 
100 years later, to rccoguisc the inferiority of English 
wTouglit iron, and to leave tlic iScrvicc for th() ^im'jiosi' 
of improving existing jirocc.sscs so tiiat his succcssf'd 
wrought iron was acc( |)ted towards tlic end of *■ 
eighteenth centnryr for anchors and iron w'or ' 
the Royal Ea\^'. His invention of the jim g' 
jiroocss led to great prosperity in th(^ ii’on trade. 

The need to meet Gtrvenunent reipiirement.s 
hecame simiUiriy urgent in the ease of steel, which 
in its earlier jiroduetion as jiuddital steel so failed ^ 
in uniformity of comjiosition llial as a inaterii 
of eonstruetiou it could not he used l»y the Adniiralt * 
nor jiermitted by the Board of Trade. Bessemer .H 
great advance of converting molten iron east into' 
•steel by blowing air through it, de.scrihed in ISbd 
to this Association, enabled liiin to 2 >ro])OS(‘ a material 
more suitable for guns and iirojeetiles than the oast 
iron then enqdoyed. Bessemer steel eamo into usi' 
for many 2 >uriJoses. and its iirodnction increased 
rapidly, but boiler ^ilates submitted to the Admiralty 
still showed great variations in carbon content. , 
.Meanwhile the rival oja'ii-hearth proee.ss was steadily, 
develo))ed and establislied by Siemens. In 187") 
the Director of iSJaval Construction had jiointed : 
to the danger due to lack of uniformity of steel 
made by the converter jrrocess, hut in 1879 he was 
able to reiiort the success of the new ojien-hearth 
steel. 'J'he Government challenge had been taken 
up by Siemens, who jiroduccd a steel to meet all 
its siK-citications, so cau.sing its aeceptanee for 
Admiralty work, and its admission by the Board 
of Trade for structural use. 

After Thomas and Gilcluist had in 1877 solved 
tile problem of deiihosphorisiug hon by the basic 
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«"'process, the Admiralty instituted an enquiry as to 
its properties, which led to an official recognition 
of basic steel, thus greatly enlarging the source of 
sui^ply through the use of' native ores. 

Among the men who assisted the tiovemment 
in these enquiries was Dr. T’l'rey, who placed metal¬ 
lurgy in thi.s country on a sidentifio basis, while 
leeiuring on that subject at the Royal School of 
Mines and at the Ordnance College. Alsd, appointed 
War Dejmrtment Chemist in 1854, gave much atten¬ 
tion to the use. of iron and steid for military [lurjtoses. 
investigating the question of erosion of guns and 
throwing new light on the constitution of steel 
by his isolation of Fe^C. He did good service in 
convincing the great ironmasters of the importance 
of chemistry in their industry. To Roberts-Austen 
also, Chemist and Assayer to the Mint, many Govern¬ 
ment inquiri('s and commissioiLS were indebted for 
advice on the subjects he had enriched by his 
researches, such as the physical constants and 
mechanical properties <tf metals, the effect of 
impurities, the cementation of iron, heat treatment, 
and many others, including the first " freezing- 
point ' curve of a series of binary alloys in 1875. 
It was in consequence of these tluit his co-operation 
was invited by the Alloys Research Committee, 
who.se hint six reports contained 'a great, deal of 
his work, covered a wide field, and did much towards 
the realisation by engineers of the value of micro¬ 
scopical and thermal methods in the study of metals. 
Jjater r<-ports to this eommitte'e, whose work 
in 1!)02 was transfeiTed to the National Phy.sieal 
Ijaboratory, have maintained their high standard, 
and have been contributed to by such workers as 
Car|K'nter, Hadfield, anti Rosenhain. 

'Tile last of these rejKirts, the elevimth, embcKlies 
work at the National Physical Laboratory from 
1!)14 to 11)18, the year when that Institution became 
a ])ai't of the Department of Soientifie. ami Industrial 
R<"i'arch. It deals with light alloys, the, need for 
which the war has emphasisiM, esp<5cintly in connexion 
with aircraft. For this purpose the Laboratory's 
work has resulted in furnishing alloys of aluminium 
with zinc and copper, with cop])er and manganese, 
and with copper, nickel ami magnesium, pos.sessing 
remarkable and useful properties, such as higli 
tensile slri'iigth at ordinary and also at raised 
temperatures. 

Since the war light aluminium alloys continue to 
1 k‘ studied at the National Physical Laboratory, 
which is th(f Government establishment where 
metallurgical research is catriesl out mainly for the 
advancement of knowledge. Here has been worked 
out the constitution of many im])ortant systems, 
binary, ternary, and quarternary, in which aluminium 
is the largest constituent, and the wire models con¬ 
structed for the ternary alloys have proved of gieat 
value in the study of their constitution. Such ques¬ 
tions as age-liardening have Ixsen investigated and 
the cause a.scertained. 

Systems with copper as the dominant metal have 
been investigated as regards their constitution, as 
well as the effect on their mechanical and electrical 
projx'rties of known additions of other substances 
that may be present as impurities. 


But attention is also being given to ferrous alloys 
for whose investigation specially pure eonqronents 
have to be ])rej)ared, in ordei to'eliminate the effect 
of impurities of which a very small proportion may 
often have a marked inlluenee on the product, 
and several eqtiilibriiim diagr.iuis with non as the 
main conqxment have been worked out. Research 
on the more phy.sieal side includes investigation 
on the heat evolved during fhe pla.stii' detormation 
of a metal, on the effect of heat treatment and eom- 
po.sition on the magnetic proiierties of tiitig.sten stev-ls, 
on fatigtie, and on the physical eon.staid.s of metals. 
By the application of X-ray analysis to the crystal 
structure of metallic systems, Rosenhain has obtained 
Confirmation of his conception of the nattire of solid 
solution.s. 

The (hemieal section of the National Phy.sieal 
Laboratoiy carries out a large amount of work in 
eonnoxion with these researches, I hi' investigation 
of methods of nnaly.sis, and the pi'e[iatatiim of 
standards for the analysis of steel, ns well as chemical 
work of a non-midallurgical naiiire. 

Maintained by the Fighting .Xerviees since 1[K)4 
lo increa.se the effieienev of the metals ii.sed in the 
manufacture of ordnance and armament, the Metal¬ 
lurgical Branch of the Research Dejiartinent, Wool¬ 
wich, inerensed in numbers, Imilding and equipment 
during the war, and at pre.sent eiiqilows about 25 
metallurgists. It ha.s been occupied for the mo.st 
]iartvvith steel, the heat (reatinent of w liieh in relation 
to its meelianical pro))et'fies has been the subject 
of elo,so study, resulting in improved gim forgings 
being deliv ered by the makers. 'J wo main types of 
steel have been under consideration, those vvhicli 
would give a minimum yield point of about 3.7 tons 
])er .square iiieh when treated in large masses, and 
tho.se at about 25 tons. .Is a result mueb information 
has been acquired on the ]iroperties and heat tre.it- 
ment of steel containing various pnqiortions of nickel, 
ehromiura, molybdenum and vaiiadium. 'Hie study 
of the ela.stie pnqterties ami of the erosion of gun 
steel has been of imporlanee to gunnery. The 
Moore adaptation of the Brinell hardness lest, in 
which a small ball and loud are usi il in a specially 
designed tuaebine. was originally developed in the 
Department for testing .small arm cartridge ea.ses, 
anil has since found many other inqiortant appli- 
cation.s here and elsewhere. 

Among other iiivestigHtion,s on non-ferrous metals, 
those on season-eraeking " of brass and its preven¬ 
tion, and on methods of extrusion, hav'c heeti produo- 
live of useful results, and in eonnexion with the Non- 
Ferrous Metals Research Association, work is in 
progress on the easting of brass to produce sounder 
ingots, on the die-easting of brass and hronz.e, and on 
the failuie of lead cable sheathing by eraeking. 

During the war, the u.se of sukslitutes, the easing 
of speeitientious to increase output with safety, the 
e.xamination of enemy ammunition, and the tracing 
of causes of failure and diseov'ery of remedies pro¬ 
vided a large field for iiiv'estigatiou. 

The other a.s|)ect of metallurgy of siteeial interest 
to the State, that of minting, has a long history ; 



808 


, OBEMW'I'Rir AND INTOUSTRy Aug. 8, 


from early times the need for a high and uniform 
standard of coinage, and the crime of debasing it, 
have been recognised. The difficulties that con¬ 
fronted tlio early as-sayers, without methods of quan¬ 
titative analysis and with no fine balances, are 
apparent from the description of their methods, but 
it may pcrliaps be hold that these needs as they 
l)ccamo borne in on the early as.sayer8 end their 
frequent collaborators tho alchemists, led the way 
to the app<-al to weighing in chemical work. 

As early as 92.S a.d. laws w^erc x>roclaimed by King 
Athelstan appointing ‘ myntcres ’ whoso products 
were scrutinised at the trial of the pyx ; later, in 
1180, siqK'rvisors of tho coin manufactured by 
‘ moneyers ’ wercc apfxjinted. 

An official mention occurs in the reign of Edward I 
of a (hiild of (loldsmiths in London, which had, 
however, exist ced since 1180, in an Act providing for 
the assay of silver vessels by the Wardens of that 
craft. The curlier writings on tho subject of a,ssaying 
are those of tJermans, of whom Queen Elizabeth 
brought over a nund>cr to introduce their methods 
and assist in the dev'cloimient of the z’c.sources of the 
country. 

The course of testing seems to have Ixzen originally 
by means of the touchstone, supplemented much 
later by olwerving tho elfects of acid on the trace left 
by drawing the metal over the atone, the method of 
deterinitiation of density, the cuiadlation method, 
officially I'ccogniseil by Henry IT, and linally the wet 
method of analysis. 

To safeguard the lineness of the coinage a King’s 
Assayz^r was axjjjointed in 1222, a Master of the Mint 
znanufacturing the coin under contract, and a Wai'dezz 
fzeting on behalf of the King. A Comtrdssion, h.aving 
toured the Continental mints, reported in 1870 in 
favour of the presezit organisation of the Chancellor 
of the E.xchequer being Master of the Mint irz virtue 
of his oflice, a i)cj)uty-Ma.ster being z'csxxnzsible for 
the administratiozi, while the valutition of bulliozi 
azid questions of assay are tho dzzties of the Chemist 
and Assiiyer. 

Many of the Mint ollicials have contributed largely 
to metallurgical knowledge. One of them, William 
Humphrey, in 1565 received the first izutent for 
making brass, and a later one. Sir John Brattle, com- 
mzznicated work to the Royal Society shortly after 
its foundation on the o.xidation of lead. Sir Isaac 
Newton when Wardezi is said to have him.se'lf con- 
dzzeted <‘xperimezits on the composition of forcigzi 
coins. 'Pile melt ing-pohits of metals w'ere studied in 
conjunction with Wedgwood by Alchorne, who was 
apxKiiutezl Assay Ataster in 1789. From 18r>l to 1870 
several distuiguished men of science, such as Hofmazm, 
Graham (who in 18(i(i xzublished a work on the effect 
of the occlusion of gases in metals). Miller, and Sten- 
house, were, officials of the Mint; but in 1870 it was 
considered jireferablc to cotxluct the chemical ojxira- 
tions of assaying within the Mint itself, and Roberts- 
Austen, to whose pioneering wwk in metallurgy 
allusion has been made, w-as apiioizitcd. To his suc¬ 
cessor, Kirke Rose, are duo many' advuinces izi know¬ 
ledge of the precious metals. 'Dius, researches at the 
l^t have been directed to the hivestigations of metal¬ 


lic systems of gold with silver and other metals, the 
means of avoiding brittleness in gold coins, tho electro¬ 
lytic refining of gold, tho mechanism of annealing of 
zhetals, the surface tension of solid and molten metals, 
as well as to imizrovements in the technique of the 
methods of as.say. 

Revenue 

Izi reviewing the influence of our science in its 
application to Revenue questions, it is convenient to 
consider historically tho substances on which the 
State has levied dzzties. 

In tho older tariffs, fixed charges were levied on 
goods cozzsidored as a whole, but a time arrived when 
the chonzist was called in ; it then became possible to 
make an assessment on the ground of a peroezztage. 
Unctzrtainty prztvailed, therefore, as to the basis of 
taxation and gross adulteration flourished uiztil 
scientific safeguards were introduced. 

The chief substances with which the chemist is at 
present concerned from the Revczzue jzoizzt of view 
are tho following ;—(1) liquids containing alcohol; 
(2) tobacco ; (3) sugar ; (4) tea and cocoa ; (6) dye¬ 
stuffs, under the Dyestuffs (Import Regulation) Act, 
1920; (C) substazzees under the Safeguarding of 
Izzdustries Act, 1921. 

(1) Liquids conlaining nkoM .—Ozi imported wine 
Richarzl I imposixl a duty, azzd as time, went on com¬ 
plications were caused by the introiluetion of inzxzosts 
for variozzs purixzses, including nqzrisals. 

Acts were jmssed, as in the time of Charles II, for 
yzreventing the repreherz.sible practices of mixiizg wizze 
and vitiating it with other substances such as cider, 
szzgar, herbs and vitriol; it is still forbidden to nzix 
wines of diffez’cnt. sorts. 

'I’he fliffzculty of distingulshiizg the stzz-zzgth of alco¬ 
holic liziuids is apparent in the older enzz,ctmezits, 
w’hczz, for examjzle, the Legislatuze describes brziizdy 
as a “ strong water jzcrfectly made inqxzrted from 
beyond the sea,” and it was izot until the reign of 
William HI that, they were a8ses.sed, if not in izropor- 
tiozi to their strezigth, at least in some relation thereto. 
The fust step was their seizaration into ‘ single ’ and 
‘ double ’ proof, a rough and inconclusive one, but 
accounting for the use of a term still recognised zia 
that on which tho full statutory rate of duty is leviable. 

For chaz'ghig Revenue the gaUoiz zvas first taken 
as a zneaszzre in 1825, but definite alcoholic streizgth 
was izot izztrodzzced as a basis uzztU 1860, under a 
treaty with Frzznce, while a Uttlo later, in 1862, 
Parliament distingzzished Ixztween wines above and 
below 26 degrees of proof spirit, this figure being 
raised in 1886 bz .30 degrees. 

The waizt of sozzze accurate method of tost had 
been felt, azzd it is interesting to follow the gropings 
after a method for recognising a standard strength 
of alcohol. 'I'hus observations on the surface 
terzsion of spirits w'cre employed, for Postlethwaite 
in 1751 described as a mark of their being up to 
proof the length of time chipsing before bubbles 
disappear from the surface of the liquid contained 
in a glass tube wliich had been shaken, but as he 
believed this method may bo falsified, he recom¬ 
mended for more accurate work ‘‘ the essay instru-. 
ment, or hydrostatical balance,” although, ' for 
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busint^ men it would bo suflioieiit to bum a measured 
quantity of the spirit in a metal cylindrical vessel 
immersed in cold water, and measure the remainder, 
which should lie equal to half the original volume, 
if the spirits were proof. Although “ B(.)yle’8 
bubble ” had been described in 1075, and. Moneouy's 
areometer in 1070, the first instnnnent generally 
adopted by the Kevenue in 1730 was the hydrometer 
of Clarke, legalised in 1787. It is complicated, 
however, and its temperature norrection by “ weather 
weights ” was unsatisfactory, so that Parliament 
gave instructions for “ proper experiments to bo 
made.” 

At the request of the Government to the President 
of the Royal Society, Sir Charles Blagden (secretary) 
and one of the clerks, Mr. George Gilpin, undertook 
to make experiments on the specific gravity of 
alcohol and water in varying proportion. These 
experiments, conducted with exemplary care and 
ability, were re])orted to the Royal Society in 1790, 
1792 and 1794, and formed the basis for the tables 
of Sikes, whoso hydromehsr became the solo legal 
instrument in 1818, and is still in use. These tables re¬ 
mained legal for nearly a hundred years, but in 191 (i 
were replaced by a new and extended set, prepanid 
under the supervision of Sk Edward Thorjie at 
the Government Jjaboratory, whence also in the 
same year were issued comprehensive tables of 
spirit strengths for use with ])yknometcrs, as these 
had shortly before been legahsod for alternative 
use in the determination of alcohol. Both of these 
sets of tables were founded on the definition of proof 
spirit contained in the Act of George Til, wliich is, 
that spirit which at the temperature of oP E. weighs 
exactly 12-13 parts of an equal measure of distilled 
water. In other W'ords, it contains 49-28 jiarts 
by weight of pure alcohol and .50-72 parts by weight 
of distilled water. 

As these tables refer only to alcohol-water mixtures, 
all disturbing substances must be removed before 
the strength of hquids is determined by hydrometer 
or pyknometeir. The methods of freeing spuit in 
commercial articles from everytliing but water 
W-ero investigated and laitl dt)w n by the Government 
Laboratory in 1903 by Thorix'i and Holmes. 

From the point of view of trade it is lughly im¬ 
portant to have free use of ethyl alcohol, wdiile from 
that of the Revenue it is essential to prevent the 
use of such duty-free spirit as a beverage. I'he 
most effective means to meet both requirenents 
is to denature spirit which is to be deUvered duty¬ 
free for trade purposes, and the question of tire 
choice of a suitable denaturant is by no means easy. 
So long ago as 1856, the Government Chemist of 
the day, Mr. RhiUips, proposed the addition * of 
10 per cent, of crude wood naphtha, and this has 
been __found satisfactory for most purposes. The 
proposal was submitted to and approved by three 
well-known chemists of that day, Graham, Hofman 
and Redwood, and this present year circumstances 
have necessitated the addition of a further nauseating 
ingredient, pyridine, in addition to mineral naphtha 
which was added in 1891. Mineralised methylated 
spirit which is sold without Revenue control, except¬ 
ing that a lioenoe is. needed, contains this proper- " 


tion, industrial methylated s]>irit 5 ]X'r cent., and 
power alcohol 2,> per cent. .,u the alcohol. 

That some luisunderstaudiug exists as to the 
facilities available for the u.s(- of alcohol in commerce 
in the Ihiilt-d Kmgdoui appears from an article 
recently comimniieated to the Ottawa S(!etion of 
the Society of Chemical Industry, in ivhich are 
conti-iisted a considerable number of compo.sitions 
approved in Canada with the apparently small 
number leg.aEsod in Great Britain. It might bo well, 
therefore, briofiy to indicate the position, in order 
tel make clear the facilities that are available. 

Mineralised tnethylated spirit consists of a mixture 
of 9tj parts of alcohol, 91 ptirts of wood naphtha, 
and half part of etude pyridine, together with |th 
of 1 per cent, of ndneral naphtlia and 0-025 of an 
ounce of methyl violet dye in eaeli 100 gallons of 
the mixture. It is sold under Ik-euce, hut is othor- 
W'ise unrestricted and duty-free. 

Power methylated spirit, prepared in accordance 
with the following formula: 92 jtarts iif alcohol. 
5 parts of benzol, 0-5 part of cnide pyridine, and 
2-5 parte of wood Jiaphtha, together with 0025 of 
an ounce of Spirit Red TIT dye in each 100 gallons 
of the mixture, is also sold without re-striction and 
freedom from duty when mixed with 25 per cent, 
of hydroearhons or denatured ether or some other 
substance approved by the Commissuiners of Customs 
and Excise. 

Industrial methylated spirit, consisting of 9.5 ]ier 
cent, of ethyl alcohol and 5 per cent, of wood naphtha, 
can be obteined for the arts and inunufaeluros 
under the authoritj- of the Board of Customs and 
Excise, under bond and certaui not very onerous 
restrictions. Between three and four million bulk 
gallons .are annually used for the making of such 
products as varnishes, linoleum, soap, solid medicinal 
extracts, ether, toilet preparations for external 
use, fine chemicfds, photographic plates, dyes, 
surgical dressings, fireworks, and for many other 
purposes, including its use in the ehemieal luhora- 
teries of colleges, schools and works, and for pre¬ 
serving museum s|)ceiraens. It is fret- from diitj-, 
but must not he present in an article eapahle of 
internal use, either as a beverage or a inedieine. 

Duty-free pure alcohol is allowed by the Board 
of Customs and Excise for sciejitilie purposes to 
miiversities and public institutions for teaching 
and re-.seareh, and s)X'eially denatured alcohol in 
arte and manufactures in which the use of the 
industrial methylated spirit is unsuitable. 

The pure alcohol is allowed to colleges and public 
institutions for teachmg and research purposes 
without any onerous conditions beyond the keeping 
of a stock account. i*ure methyl aloohol is jxr- 
mitted by the Board of Customs and Excise to be 
used duty-free in arts and manufactures uuder 
regulntions similar to those for industrial methyl¬ 
ated spirit, and is largely used in the manufacture 
of formaldehyde, of methyl derivatives among 
dye-stuffs and fine chemicals, and for the purpose 
of crystallisatiou. 

The specially denatured alcohol, also free from 
. duty, is allowed to manufacturers under restrictions 
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compatible- with the safety of the Revenue, a very 
wide choice of ileuatnrants being jwrmitted. When, 
as frequently hajqx-ns, a suitable denatinant is found 
in some intei'inediate product, or arid used, or ]iii)- 
dueed during the manufacturing o)ieration.s, or when 
the alcohol is a eonstitui-nt of some nuAed solvent, 
permission is the more readily granled for its iim-. 
An example of proen-ssive policy in the use of jiure 
spirit is tile leeenl decision of the Roaid of t'ustoms 
aiul Kx( ise to allow the um- of |)ure ethyl alcohol 
denatured with If per cent, of lini'e methyl alcohol 
in the production of iusulin, without onerous Kxeise 
restrictions It is understood that the recent action 
of the Hoard of Ciislonis and Kxeise has been rcceixcd 
with satisfaclion by tile Association of British 
Chemical \himifa<-lurcrs. 'riie (piaiitily ol pure and 
sj)ccially denatured alcohol used during last year was 
about half-a-iiiillion gallons. 

In the case of duty’-paid spirits used for medical 
iiirposcs such as the pre]mr>ition of tinctures, and 
or scientilie pur|iose.s in chemical laboratories, a re¬ 
bate is allowed under the l-'iiiance .\ct of lilip, amount¬ 
ing to about ,s(l per i-ciit. of the duty. 

While the ics|i(jnsibility rests on the Board of 
(iistoms and K.X'i ise ot .safeguarding the illicit use of 
alcohol, l■henlists have been rc-|)re.sciited on such 
eommissions as that of the Industrial Alcohol Com¬ 
mittee of llltl.'i, whose recommendations led to the 
Revenue .\ef of liMIti. in wliich the projiortion of 
wood inqihtlui was reilneed to ;> jter cent., [icrmission 
beingalso given forthejiaynicnl of an allowance of 5d. 
per [iroof gallon or about sd. per bulk gallon on British 
spirits tised for industrial ptirpo.ses, in consideration 
of the inerea.scd cost of the .sjiirits owing to K.xei.se 
restrict ioiLS. 

An ini[iortant alcoholic liquid that has been liable 
to im])osts trom the time of Charles 11 is beer, and 
it was charged according to its strength or weakne.ss 
as judged tiy the palate. After the application of 
seienic to brewing about the middle of the eighteenth 
eentury, the saecharonieter was introduced, the 
pattern due to Bate being still in use for Revenue 
))uriioses. In IS.">ll an investigation made by the 
then (iovernmeiit Chemist. ,\lr. I’hillips, and his 
iissi.stant, .Mr. Dob.son. cstabli.shed a quantitative 
relationship between the propoition of alcohol 
produced in the process of fermentation and the. 
solid matter previously in solution in the worts that 
had been fermented, and tables were prepared for 
Use in determining the original gi'avity of the beer, 
',c . the spei iltc gravity of the worts before fermenta¬ 
tion had begun. These tables, after veritication by 
Profs, (fraliam. Iftifmann and Kedwood, were em- 
jiloyed ill the Revenue .service until 11)1-1, when they 
were superseded by- revisi-d ones prepared by Sir 
Kdwtird Thorpe and Dr. Horace T. Brown, these 
being rendered nice.s.snry mainlv owing to the em- 
filoyment in brewing of iniiuy substitutes for malt 
unknown in the ciirlier flays. ,As a rapid means for 
determining the original gravity the immersion 
refractonieter is ooiistantly in use in the Government 
Tatborntorv. Tins laboratorv also furni.shed the 
scientitie evidence for the Inland Revenue Act of 
IS,St), w'hieh enabled brewers to ttse tt great xariety 
of substances for brewing. 


(-2) Tobacco.- Not long after its introduction 
Klizabeth imposed a small duty on tobacco, which 
tinder .lames 1 met with not only his famous Counter¬ 
blast, but an increased duty of (is. lOd. a pound. 
Although Chiirles 1 eontiimed it.s repression, and the 
Puritans regarded its use as “ profanity," the snulf- 
tiox became in the time of Queen Anne a necessity 
of the fashionable world. A regtdar trade sprang 
U]i in ])re])ariiig substitutes from vttriou.s leaves, 
and numerous enactments proved incapable of 
preventing smuggling ttiid adulteration. It wa-s 
reeogiii.sed that systematic ohemieal and miero.scopio 
e-xamiiiation hail to ho apjilied to the problems 
arising from (his tidultoration, and in 18-13 a labora¬ 
tory, which ultimately grew' into tlu' tiovernment 
Biiboratory, was ereetf-d to cheek it, with the result 
that (his form of fraud was almost entirelv stamped 
out. A strict watch Ls still maintained on all tobacco 
for home use or for e.xport, liotli from (he point of 
view of absence of foreign materials and of its hygro¬ 
scopic condition, as the Revenuo charge is based on 
the latter, ('hemieal control is e.xereised over the 
use of jireservatives and the denaturing of tobacco 
befort' it, can safely be allowevl out of Revenue 
control. 

(3) Sugar.- Tn the reign of .lames 1 the inqiortation 
of sug.ar was ahvady sutlieieiitlv' large to make it 
worth while to impo,se a duty on it, until at the 
beginning of the, nineteenth century this amounted 
to 3()s. a hundretlweight. Before 1875, when the 
duty was aboli.slied, disputes had arisen as to its 
proper assessment tin the basis of deseri])tion and 
character. l\Tien it again beetime dutiable in 1!)01 an 
extended classification was based on the jiolariseope 
.scale, and sugars in numerous jireparations hail to be 
determined chemically. Tills has mist'd sex'eral 
tlillicult questions of chemical ]irocodure. especially 
when n.atural as well as added .sugars are jiresent. 

(4) Tea and cocoa .—Attempts vvi-re made in 1777 
to stop the adulteration of tea with foreign and 
exhausted leaves and other matter, but it was not 
tintil IS75 th.at the Sale of Food and Drugs .\et 
jilaced on the Revenue authorities the res|ionsibili(y 
for e.xamining tea on importation. This is done on 
an extended scale by the apjilieation of eliemical, 
microscopic and pr.aetictd tests, 'riiere has been, 
hovvevi'r, no imposition of standards in the ITiitcd 
Kingdom, as is tho case in Canada and the United 
States. 

The duty', and the tlrawbaek on the duty', on cocoa 
]>re)iarfitions has introduced chemical jiroblems into 
the system of Revenue control, some of them of 
considerable ditliculty', as, for exainpli', those con¬ 
nected with the use of substitutes for the natural 
cocoa fat. 

{.')) Di/eduffn, under the Dyc.sln.fjs Import Regulation 
Act, 1!)20.- ilie importation of dyestuffs under this 
Act is controlled by a Dyestuffs Advisory Licensing 
Committee, on which distinguished chemists repre¬ 
sent the seieiiee. 

fmportation of synthetic dyestuffs and inter¬ 
mediates Is prohibited e.xcept under licence, and 
although the individual substances leave little 
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room for doubt, more difficult questions come before 
the Govcrnmcul Laboratory in the case of aubstaiicc.s 
containing a coloiucd ingredient. 

(0) iS'«h.vVK?ccs takeM unde/r Safegvardimi of Indii.^- 
1rie.s Act, I!)21.“ Part I of this Act imposes an 
ad mhrem duty on the product.s of certain “ Key ’ 
indiistrics, of nbieb the line-cbt'mical manufacturing 
tiade is one. After tlie Act had passed into law, 
the (lov('ninuMit Laboratory became (soncerned with 
tht! chemical aspect of that .section which has gained 
notoriety through legal impiiries involving the 
juceise significanei' of chemical and technical terms. 
But apart fi-oni such matters, many diflieult chemical 
problems have arisen in determining the composition 
of the gi'cat variety of chemical substances importi'd. 
Thus it has jjroved a task of some magnitude to deal 
with about SOOO subjects ja-r annum, when their 
examination may include the quantitative detet- 
niinatiou of the ingredients of materials such as 
synthetic peifuraes, ])hotogra{)hi<^ developers, medi- 
(!ines, colloidal jweparations, alkaloids, etc, 'riio 
grade of a specified material has also frequently 
to be assessed, and this involves a .special knowledge 
of its mamifn(dure and use. 

'I’hc cli’eet of the war was generally to increase the 
amount of existing duties and to impo.se fresh ones. 
The former condition led to increased vigdanee i)i 
the chemical control on a<count of the introduction 
of substitutes to nqilace th<! dutiable .substances ; 
the latter wcr<' imposed ns a post-war condition 
and are described above, hi connexion with the 
w ar-time prohibition of exports, not only of munition.s 
but jiractically of all useful commodities, the services 
of the Government Laboratory were reipiired to 
decide as to the nature of about 20,(Mi0 substances, 
including ca.ses in which the prohibited goods were 
skilfully disgui.scd. 

For all matters involving chemical advice the Board 
ot (‘iistoms and Exci.se applies to the Department 
of the Government ( heniLst, who maintains on his 
stall for this .section of the Work a .sidlicicnt number 
of chemists and a.ssLstants to make the neci'.s.sary 
investigations and deal yith the eheiuical points 
at issue, as well as to cany out the necessary practical 
work, both in London and at several of the ports. 
This as[)ect of the work of the Government ladioratory 
involves a knowledge of Kevenue law and jirecedcnt 
as well as an intimate acquaintance with a large 
range of chemical manufacture. 

The importance of chemical control in safeguarding 
the Revenue is obvious. With increase in the number 
of subjects brought under .suj)ervi.sion, the greater 
refinements and accuracy demanded, the investi¬ 
gation of new processes, and the anmunt of chemical 
work, the number of chemists is rapidly increasing. 

(To be continued) 


As Prof. H. Kamcrlingh-Onnes, of Ijciden, ha.s 
requested to be relieved of his professional duties, his 
place w'ill be taken by Prof. W. J. de Maas. 


FORTHCOMING EVENTS 

.\ug. !). XoiiTH or ICxi.i.iMi IssiiiiTK or .tfixiNO Axn 
MEcli.rNieM, Kxi.imi hs. Vmuiiil (o-iii-nil Mwi- 
ing, to 1 k’ held in the l.<'elii!e. Theatre of tho 
Institute, New I n'tle-o.'l-r> lie. ,it '2 p Hi. 

Sept. 4 Inox ANO Steki. Institute, Auliiiiin Afci-ting at 
and 5. British Eiiipiro Kxhihitioii, at 10 :t0 ,n,in. each 
day. (1) “ (lhanges of Voluiiio ol .Steels During 
Beat Treatment,” by J,. Aitchisoii and ti. R. 
Woodviiie. (2) “ Iinestigatioii.s on the Horlx-rt 
Pendulum Hardness Te.stcr,” by (1. Henedirks 
and \'. C'hi isl iiinsoii, (3) ” Kll'ecl of Changes 
in I’otal Caiboii and in tho Condiiion of Car- 
bido.s on the Specific Resistiiiire and on some 
Magnetic Properties ol Steel,” hy B. D. Camp¬ 
bell and G, AV. Wbitncy. (1) ‘‘ Pickling: Tho 
Action of Acid on Iron and Steel, and the 
Dilfiisioii of Hydrogen Through tho Afotal,” 
by C. A. Edwards, (.‘i) ” Examiiiatiiui of Iron 
from Konnruk,” by .1. N. Friend and W. E. 
'J’lKiriieycroft, (6) ” Gn tlu* Nature of High- 
.Speed Stsxd,” by .Af. A. Grossman and K. C. 
Bam (7) ” Improveiiienfe in the Bnnell Test 
on Hardened Steel, ineliidiiig a .New Method 
for Producing Hurd Steel Balls,” by A, Hnlt- 
gren. (8) “ Present Position of the Tlicories 
of the Hardening of Steel,” li.y AA'. Husetiluiin. 
(!)) “ Effect of Free Siirlaces on the Plastic 
Deformation of Certain Jfetals,” In F. C. 
Thompson and AA'. E. AA'. Millington. 

iSept. S IxsTiTUTF. or Metai.s. Annual Autumn Mi-oting, 
to 11. lo bo opened nt the Institution of .Alccbanieal 
Engineers, when AA'. M, Corse, S.B., will 
deliver tlio third annual Autumn Ei'cture. On 
September 9 the iiioniiiig will bo devoted to 
reading and diseussion of papers, followed by 
luiiciieou at the Connaiigbt Booms. Kiiigsway, 
tlio afteriiwm to be spent at AVemhIev 

The following papers will In' read - ” .A Aletliod for 
Aleasiiniig Internal Stre^-. in Brass Tubes.” by 11. .1. 
^Vmh'rriou and E. G. Kalilmaii: "Tile .AppI i< ,it inn of the 
Ideal Soluliility Ciiive Pi the Iiiterpietafion of Eipii- 
librium Diagrams in .Aletal .S\ stvm.s,” b.\ 1) U. .Andrews 
ami Prof. .J. Jobiislon ; “Seventh BepoiT ol the Corrosion 
llesoareli (.Aimmiltec of the liistitule of .Aleials,” by G. D. 
Bengougli and R. May; ‘•Comparative Results on 
Copper-.Silicon-.AIumimum and Otliir .Alumiiniim .Alloys 
as Obtained on .Separately Cas( Specimens and .Specimens 
cut from a t'raiikc.ise Casting,'' by E, II. Dix ,md A. 
bvnii ; ‘‘ The Deteriiiinalioii of Sodium in Aluminium,” 
hy D. M. Eairiie and G. B. Biook; ”'i'he Exiriision of 
Brass Rod hv the Inverted Process," hy K Gcnder.s; 
” Tnvestig.'ilion ol the Elleets of Impurities on Copper. 
Part H - The Elfoct of Iron on Copper,” hv D. Hanson 
.and Graec \V. h'ord , ” The KelatioiiEhip Between Tensile 
Strength, Jcmporatiire and C'okl-AA'ork m Sumo Pure 
.Ali'tals and Single ,Solid ,Solntions.” hy D. H. Ingall; 
” On tho Elf« t of Progiessivc Cold-Uolhng on the Brinell 
Ilardiicfts of {Aijiper,” by H. Aloore; “Experiments on 
the AA'orking of Nickel for Coinage,” hy Sii T. K. Hose 
and .1, II. AA'atson; ” Some Experiments on tlie Elfeet of 
('a.stiiig Temiierature and Heat-Treiitiiient on the Physical 
Propertie.s of a Higli-Tin Bronxe.” hy E. AA'. Rone; 
“ Some Experimeiils on the InHiionee ol Casting Tempera¬ 
ture and .Mas,s uii the Phvsic.il Proimrties of Admiralt.y 
Gun-AIetal,” by K. AV. Rowe; “Studies in tho Alu¬ 
minium-Zinc System,'’ hy T. Tiinabo; “ .Aletol Spraying 
and Sprayed Metal,” by T. H. Turner and AV. E. Ballard. 
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BRITISH ASSOCIATION OF CHEMISTS 

'Die iinmial niccting of the Miindiosk-r Scotiou 
was liolil at- tlio AUiion lioM, Dr. .1, fj. Hniikey 
lirosidijiy'. In hia Annual Addros.s tlio cliairnmn said 
that ^vhilst many sociotios had lost nu'irihcrs, the 
Munchostpr Section, like the Association in general, 
could record an incnaise. 'l.'ho steady intlii.x of 
new nienihers, es])ecially under the A ’’ (|ualirieation, 
was most satisfactory, and indieati-d that the Associa¬ 
tion filled a purfiose which was not served hy other 
existing chemical organisations. 'I'ho Dnemjiloy- 
ment Benelit Fund, which was a determining factor 
in this satisfactory position, ap[ieared to he on sound 
lines. Benefits had been ])nid to !.’(> memhers. 7 of 
whom were at pre.sent in recei|)t of henetit. '.Die 
scheme was founded on an obligatory basis, and it 
would not be ]iossible to change, this to a voluntary 
basis without involving a large increase in the limit 
rate, of contribution. Dr. Ilankey apjioHled for full 
sujiport for the Fund from those already in assured 
])ositions. and exjuessed his belief that the Fund 
was the oulward expre.s.sion of a .sentiment of soli¬ 
darity among chemists which alone could raise the 
status of the ])rofes.sion. 'Die de.sirability was 
em])lia.sised (if establishing some working aiTangmnent 
with the Inslilute of ('hemistry. 'Die ('onferema' 
held by (he Institute at Idverpool last October had 
evidenced the progre.ss of the i icw that both organisa- 
tioiis were neec'ssary and that they mutually supple¬ 
mented one another. Negotiations with the National 
riiion of iSeieutilic Workers had led to the agreement 
to issue a joint Journal which would shortly appear. 
In conclusion Dr. Hankey appealed for .support for 
the Journal. 

Dr. II J>evinstein expressed his agreement with 
the vieas exjire.ssed by the (‘hairman, particularly 
with regard to the I'nemployment Benelit .Fuiul, 
and their rel.ationship with the Institute of (hemistry . 
'I'here was no doubt that the B.A.C., had made real 
progress in the last six months, and (piite a, remarkable 
changi' had lieen brought about in the opinion of 
the profession in general. Before the Labour 
fTOVcnnnent canu' into powi'r no defiutation from 
the B.A.C. would have been received by the Pl'esident 
of the Boui'd of 'I'rade as the Dejmtation regarding 
the Dyestuffs Agreenumt wa.s receiveil liy Mr. Webb, 
'llu' 11 .V.(‘. in (his and in other ways was receiving 
at last its due n'cogiution. Nevertheless ra])proehc- 
ment with the Institute should be one of the main 
objects, and the B.A.C. .“hould explore all possible 
avenues of eo-o|«‘rntion. Co-operation was one 
of the great needs of the chemical profession, and 
its )K'rtiiience was enforced by the financial Stringency 
in which tlui Chemical Bociety and tlic Society of 
Chemical Industry found themselves. As far as 
possible, all overlapping or duplicating of work, 
whether in publication or meetings,should be avoided. 
He thought it not impossible that in the future through 
central organisation .some arrangement for the com- 
poundi ng of suhseriptions should lie {)ut into operation. 

Mr. F. F, Morris, and sul>sef|uently Mr. W. E. Kay, 
explained the motives which had" led the Council 
to receive a deputation from the Society of Technical 
Engineers .and other Engineers’ Associations (which 
were related to (he Institutes of Civil ajpWIechanioal 


Engineering in mu(>h the same way as tho'B.A.C.i 
is related to the Institute of Chemistry) on the subject 
of tbe pro|)o8ed National Council of Stall 'Tochnieians. 
'The Council, howiwer, felt that the intoK-sts of the 
A,ssociation at jiivsent would bo best served by oon- 
centrating on organisation among chemists them¬ 
selves, a view' endorsed by several other speakers. 

Mr. II. Brightman suggested that oo-oporation 
w ith the Institute of Chemistry and with the Society 
of Chemical Industry might well bogui along informal 
liiie-s. Sonu'thing might be done if the various 
committees got into touch at informal meetings, 
and it shouhi be |)o.ssible to organise at lcu.st one 
joint ineef ing during the winter session of the Institute 
of Chemistry, the Society of (.Iieraical Industry and 
the B.A.ff., in districts where local assoeintion.s 
had lieen formed. ITltiniatoly a joint jirogrnmme 
might be arranged for the session open Ui all members 
irrespective of wliat organisations they might be 
members. In regard to publications, a lead was 
already being given by the Chemical Society and 
tbe Society of Cliemieal Industry in regard to alxstracts 
of cbemieal ]iapers. He liojaal that this lead would 
be followed. It sboiild prove jiossible at any rate 
to Issue in one journal the ]ir<)<;eedings of the ('hemieal 
Society, tbe Society' of (Iicmieal Industry, the 
Institute of Chemistrv and the B.A.(!., instead of 
scattering them in four volumes as at present. 
Perhaps the Federal (touneil would ultimately 
explore such iiossibilities of eo-operation and economy'. 

At tbe election of officers and CommitU'e Mr. C. 
W. Car|ienter was (dpcted chairman, Mr. E. A. 
Marehment. Hon. 'I'reasuier. and .Mr. G. E. Yarrow' 
was re-elected Hon, Secretary. 'I’he meeting con¬ 
cluded with votes of thanks to tbe retiring officers. 


SACCHARINE INDUSTRY IN GERMANY 

Saccharine was introdueed into Germany' about 
forty years ago, when a numher of German chemical 
concerns took up its manufacture and the product 
Ix'eame an imirortant article in commerce. The 
competition thus introduced so threatened the sugar 
and sugar-beet industry of the country, however, 
that the Government jiassed the Saeoharino Law-. 
'This limited tbe sale of saccharine to the sick, under 
certain exceptional eireum.stunees, and confined its 
manufacture to one company, and the five other 
German chemical eoneenis then manufacturing it 
were forced to cease production. This legislation 
resulted in considerable stoclts being smugged into 
Germany' from Holland and Switzerland. During the 
acute sugar shortage experienced tlirough the war 
the law was repealed in ]91(i, when the (Government 
allocated its further production to another firm. 
The demand inen^asing, the saccharine wins rationed 
until 192(1, and suice thcJi the trade in this commodity' 
has been free, and it is now widely used both by' 
households and industries. This action of the 
Government arose from the necessity of exporting 
considerable sugar in exchange for grain. It is 
calculated that for one pound of sugar Germany 
receives five pounds of grain.— (V.S. Qomm, Rep., 
MayM, 1924.) . 
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CORRESPONDENCE 

A POINT OF ORDER 

Sir,—Tin-re is no difficulty m representing b 3 ' 
means of conventional symbols the fact that one 
atom has transferred an electron to each of two 
other atoms. This can Iw shown by comparing 
the polar formula of the nitro-grouii f with that 
of the carboxji-group II. 


this passive role, and shifts the selective absorption 
from the ultra-violet into the visible region, although 
the intensity of tlic absorption is not changed. The 
relevant curves and data are contained in a paper 
of which an abstract has abvailt appeared in this 
Journal (this vol., p. 611).- 1 am, Sir, etc,, 

T'. iM. Lowiiv 

THE USE OF ALUMINIUM UTENSILS 
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Each formula shows two negatively-charged oxjgens ; 
but these have taken their extra electrons in one 
case from an atom of carbon and an atom of hydrogen, 
whilst in the other case both electrons have been 
taken from the same atom of nitrogen. The positive 
and negativ'o charges are, however, comiiletely' 
balanced, so that each group is a neutral radical 
(although stronglj' polarised) and not an ion. 

Those conventional formula) will be found to be 
in harinon,v with the complete electronic formula), 
since the atoms of nitrogen and of carbon are each 
credited rvith a soxkl of L-electrons, precisely as 
in the nitrate and carbonate ions, the three-fold 
symmetry of which is reproduced in the crystals of 
sodium nitrate and of calcite. It is, however, much 
more risky to assign a double positive charge to 
carbon thaji to nitrogen, since this would uaunlh' 

implj' (c.g., in acetylene, if formulated as HC—<_'H) 
a reduction in the number of L-electrons to four. 

The application of these electronic formula) 
to compounds of the type of vinyl ethyl ether intro¬ 
duces an additional problem. I presume that this 
compound acts primarily as an olefine, and that 
the main (but not necessarily the onl.y) product of 
acti\ ation would be represented by the polar formula 

(IH-tTf-OCjlfs. In such a case the oxygen appears 
to detcnuinc the direction in which the ionisation 
of the vinyl-group will preferentially occur; but it 
is difficult to picture the oxygen in an ether as itself 
becommg ionised, unless perhaps in an oxonium 
salt, c.g., in a hydriodide formed ns an intermedia^- 
product prior to splitting off ethyl iodide. Some 
sci)arate symbol is thciyfore evidently needed to 
express the influence of groups which do not them¬ 
selves react, but are none the less able to influence 
the way in which the more reactive groups in the 
molecule will react. 

I am glad to bo able to confirm by optical evidence 
the view that “ the bonzono ring may funetionatc 
as a resonator rather than as a true key polarising 
group,” since this phrase expresses exactly the 
influence of the aromntio ring in benzylidene-catnphor 
on the absorption spectrum of the parent ketone. 
In this case Miss H. 8. French has shown that the 
“ resonance ” of the conjugated system increa.sc!8 
the intensity of the selective absorption of the car¬ 
bonyl group 660 times, but without producing the 
slightest alteration in the characteristic frequency 
of the band, lire second oarbonyl-group in oain- 
phorquinone,; on the other hand, refuses to accept 


8ir,—Allow me through the medium of j’our 
columns to thank Mr. Jerome Alexander for his 
suggestion of a ])Ossibio danger in the u.se of 
“ aluminium ” for jiota and pans in which food has 
to be cooked. If alumir)iiim is alloy'cd with zinc 
or copper, is it at all likely that these latter metals 
would dis.solvo in the presence of metallic aluminium ? 
I should scarcely think so. If anything was dis¬ 
solved it would be aluminium. Alfhougb this is 
more than mere surmise, the coufiiiemcut. to my 
chair prevents me from making expciimeids to 
prove it. Although aluiniuium is not classed with 
the poisonous metals, j-et one does not know' what 
its effects max' be when taken daj- after day in some 
condition of solution or colloid. The d(-tection of 
small quantities of aluminium, when mixed with 
soup, jam, or other foods, might be no easj' matter 
- ■ not like the detection of lead or co])per. In the 
old davs of adulteration of bread with alum, the 
colour test v\ith logwood was generally used. Aliz¬ 
arine w'as sul)sequcntly used bj' me as a distinctive 
test for alumina {J.S.O.I., 1885, 310), and possibh- 
a method somewhat as foUows might serve the pur- 
po.se : -Decolorise xvith chlorine - destroy excess— 
oxactij' neutralise, or leave very faintly acid—add 
a little sotlium acetate and a drop of acetic acid— 
boil with a verj' httle alizarine, say ojie drop of a 
1 per cent, mixture with w'ater. The presence of 
aluminium would probably bo indicated by a pink 
or red coloration. Xot being able to make exjx-ri- 
nients mj'selt I thought that these sugge-stions might 
be of some use to those w'ho are interested in the 
matter.- I am. Sir, etc., 

Josni-u Bahnks 


PERSONAL AND OTHER ITEMS 

Dr. J. T. Conroy and Mr, F. W. Bain have been 
appointed as a<liliti<>nal directors to the board of 
the United Alkali Co., Ltd. 

Loni Bearsted has given £10.006 to the Universitx' 
of Sheffield for the encouragement of study and 
rt-search in the department of metallurgy. As 
Lord Maj'or of Ix)ndon Loixl Bearsted laid the founda- 
tion-st-ono of the univei-sity buiUlings 21 j'ears 
ago. 

The title of Reader in Pliysical Chemistry in the 
Uni veraity of London has bwn eonforred on iVlr. W. E. 
(iarner, M.Sc., in respect of his jxist at Unix'ersity 
College. 

Dr. Shiro Tashiro, associate prof<)8sor of biochemis¬ 
try in the Universitj' of Cincinnati, has been awarded 
t^e Gakuahiin prize by the Imperial Academy of 
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Arts and Science of .Japan for Ids work " in proving 
that tlio nerv'ons impulse is ii elietnieal reaction and 
not j.riniarily a physical reaction.” 

J’rof. .fuliiis Wagner, who died recently at the age 
of sixty-seven, had held a professorship in the I'liiver- 
sity of Ijoi|y/dg since H)01. His work lay mostly in 
the domain of analytical chemistry, and he had 
published book.s on ma.ss anal\sis, tables of ch(“mii'al 
constants and related subjects. 

Wo greatly regret to announce lh<' death of Sir 
George Jieilby, I'M! S , who was president, during 
the year ISltH- tl'.l, of the Society of (.'licmieal Indu.stry. 
An obituary will a|)pcar in a later issue. 

Inforiiiatioii Bureaux and Special Libraries 

A t'onferenee will be held at High Leigh, Hodde.sdon, 
Herts, during the week-end Se]iieml)er .l-S, to which 
are invited all tho.se who need to utilise information 
systematically, or who aie interested in the conduct 
or opeiation of information bureaux, intelligence 
-service.s anti special libraries. The programme will 
includi' ])ap<‘r.s and discussions on the tunelions, 
future developments, and the methods and equip¬ 
ment of intelligenei' l.uriauix, and on their relations 
with other institutions, including national and 
public libraries. It is hojied to obtain repre.senlatives 
of .such varied tields of activity a.s Government and 
municipal de|)ariments, technical and re.search in.stif u- 
tions, indii.strial concerns, tin.meial hiaises, insurance, 
ofliees, newspapers and civic and social organisations, 
all of which have a common interivst in the collec¬ 
tion, treatment and dis.seniimdion of facts and 
information ndevant to their partieidar activities. 
Further information may i.e obtained from Mr. A. F. 
ilidU'V, Athcn;e>im Chambers, 71, 'remple Jtow, 
Birmingham. 

Gilt to Leeds University 

'J'he Council of the Univ'crsity of Leeds, at its 
meeting on duly Iti, received with much plea.sure an 
announcement of the gift by Mr. Alfred Lund, .J.F., 
of Hiidsey, of a sum of tdtKM) for the foundation 
of .sehoJar.shi|).s for students of the Clothworker.s’ 
Departments, and the following resolutioli was 
passctl:— 

That the Council records its deep sense of 
gratitude to Mr. Alfred Lund, J.t’., for his liberal 
gift of for the foundation of seholar.ships for 

students of the Clothworkers’ De[)artments. This 
])raetical evidence of ijitere.st and conhdence in 
th(' work of the ITniv'crsity is a source of great 
eneour.'igement to all its members, and the Council 
is grntitied to think that Mr. Lund'.s generosity 
will be the means of enabling promising students 
of the Clothworkers’ Departments to undertake 
study and I'c-seareh which will lead to the further 
advancement of so imjxvrtant an indu.stry. 

Iron Ore in Tasmania 

A conservative estimate of the iron ore deposits 
in Ta.smania by Me.ssrs. W. H. Twelvctrees and A. M. 
Reid, government geologists, give.s the amount of 
42,710,000 tons. The following are the localities 
in which the ore deposits occur;—Blyth river, 
17,000,000 t.; Dial Range and Penguin, 700,000 ; 


Long Plains (Rio Tinto), 20,000,000 ; Zeehan district, 
.■5,700,0(X); and Beaconsfield and Anderson’s Creek, 
1,300,000 t. The Rio Tinto deposits are estimated 
to have an average grade of 6.5 jxjr cent. iron. The 
Zeehan district deposits show an analysis of over 
70 per cent. iron. The Blyth river deposits run 
from 44 per cent, up to 6& per cent. iron. Iron-ore 
vlcposits occur in several other districts, but they 
are insufficiently developed and investigated to 
enable an ore reserve to bo expressed in figures. 


•Mefallursy In Luxemburg in .-\prll 
The metallurgical output in Luxemburg in April 
1024 WU.S 185,025 tons of cast iron, and 156,808 t. of 
steel, corapiu’cd with 105,312 t. and 1.50,952 t. I’cspcc- 
tivcly, ill the jirccodiiig months. By far the bigger 
proportion was produced by the Thom,as process. 


The Italian niyecrin Trade 

Since the war the Italian foreign trade in glycerin 
has not heen important. Domestic production 
suffices for local needs, and a small quantity of the 
. rude is c.xiiorted to London, Hamburg and Antwerp. 
Some pmchases through London are for shipment 
to Xew York, and occasionally direct sales to 
imiiorter.s in the I'nited States are effected. In 
1922, the production of enulc glyecrbi amounted to 
13,890 quintals fl quintal—22(140 lb.), compared 
with 9100 q. in 1921. 8400 q. in 1920, 7220 q. in 1919, 
and 20.450 q. in 1918. The output of rctiiicd glycerin 
totalled 0070 quintals in 1922, against .5400 in 1921, 
10.4(H) in 1920, 12,700 in 1919 and 22,7i50 in 1918. 
Sbipmenis of crude glycerin arc usually made in 
iron cylinder.s bolding about 4(H) litres, weighing 
approximately llOtllb. Tlu' buyer frequenlly fur¬ 
nishes the containci's. For domestic trade, refined 
glycerin is .sold in glass containers holding a]q>ri)xi- 
mately 100 lb. The following table shows the 
Italian foreign (rade in glycerin during 1923, and 
also for 1913, and the years 1919 to 1922 inclusive 


1!H3 



Jmportt'd 

Qnijitals 

7009 

Exjuirt Ltl 
QuintnlM 
12,588 

1911) 



22,90S 

17,448 

19:J0 



TO 

29,715 

1921 



3572 

5591 

1922 



4178 

2802 

1923 



700 

2070 


Of the amount exported in 1923, 97 7 )er cent, was 
enide, and of the irapm'ls 00 ]ior cent, was refined.— 
{LI.S. Com. lii'pt., June 9, 1924.) 


Rapid Drying of Gelatin 

One of t he di ffieulties in t he manufacture of glue and 
gelatin is the lengthy and costly process of drying. 
According to Dr. H. Stadlingcr (Chem. Z., July 1), 
this difficulty i.s obviated by forcing the liquid 
extract Through fine nozzles into a liquid or gaseous 
medium, when the rotatory motion imparted causes 
the formation of small drops which at a suitable 
temperature can be dried within one minute, without 
any injury to the gelatin. It is claimed that, 
with equal weights, the drops will adsorb 110 times 
their weight of water in 30 minutes, whereas the 
sheet product requires 24 hours. Work is proceeding 
in the Scheidemandcl laboratory on the production 
of various grades of glue «nd gelatin. 
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Asbestos In Canada 

Sales of a.ubestos by the mines in Canada for 
1923, in quantity exceeded that of the previous 
year, being 231,482 tons valued at S7.o22,W6 eom- 
parod with 103,700 t. valued at .?.5,i}r>2,723 in 1922. 
'I'otal asbestos rcwk mined was 3,708,542 t., and the 
mill recovery of miiricctable asbestos 237,<MiO t., or 
approximately 7-3 jx'r cei.t. 


OBITUARY 

W. R. EARP 

The death of William Kiehard Karj) marks the ( lul 
of a. career remai kable for ])ersistence of cITort under 
diOiculties. Horn in 1847, at Hope. Dovedale, Karp 
lirst gained opportunity for self-instruction a.s assis¬ 
tant librarian to the licchanics’ Institute, Hanley. 
Whilst .still .\oung, he became an assistant surve\or 
in the 'I’alk o' the Hill Colliery, and in 1808 he entered 
the chctuiral trade in London. In 1872 he set up a 
small tii'm to manufact ure ferl ilisers in Staffordshire, 
and four year.s later he left to e.stabli.sh the Kllcsinore 
Chi'inical Works in Ttuncorn, whei’e he made pure 
chemicals for laboratory use, and also distilled naplitha 
and retincd lead and other metallic residues. ( oming 
into contact with the tanning indastry, the success of 
a p.afent dcpilutor and a patent antiseptic induced 
him to take o\er a tannery at I’reston Brook, and to 
manufacture tanners’ clu'iuicals at Ellesmere. 
centur<! into the borax industry in 189.5 ]irovcd 
disastrous, as he refused a fair offer to join Bora.x 
Cons(plidate<l (formed owing to comipetition in the. 
trade), and he was cut oil from raw materials, whiKt 
an inve.stment in a bogus borate mine in .\rgentina 
entailed heavy losses, lll-hcalth and the collaps<' 
of the main building at his works made tinancial 
disaster inevitable. Mr. Karp was not dauiUed, but 
started again, with continuous success, as a manu¬ 
facturer of tanners’ chemicals, spccialrsing in sulphon- 
atc'd oils. Me rlicd suddenly on .Inly 25, in his chair 
during sleep, an activi' worker to the last. He was ,ui 
original member of the Sociek;i' of Chemical Industry. 


PARLIAMENTARY NEWS 

subsidy tu Keet-Sugar Production 

.Speaking in the Committee of Supply on the 
estimates for the Ministry’ <'f Labour, 51r. Snow dim 
said that the Government had ncce))ted the ))nncipl<‘ 
of Kxcheipier n.s.sistanee for the sugar beet industry. 
Excise duty of 9s. 9d. would be put upon beet sugar 
manufaetured in this country, but they would have 
a subsidy of 19.s. Od. per cwt. State assistance for 
ten years was needed to enable the industry to find 
its feet. The subsidy might be reduced to 13s. 
in four years, but legislation would be ncee.s.sary, 
'The sub.sidy would enable six new factories to be 
stalled ahnost at once. em})lo\ing more labour, 
I The Government proyiosul w ill give the home beet- 
sugar industry the advantage of 21s. 5d. over foreign 
imported sugar, instead of lls. 8d. as at jiresent.] 


REVIEW 

Tiik SpiteiFii! Hihts op Gasps. By .f. H. Pa rtino- 
ToN and W. G. .8iiii>ni.sii. Pp. 2.'>2. Tamdon; 
Ernest Benn, Ltd., 1924. IVici- 3(is. 

In consideration of the importance of the i|ucstion 
of the speeitic heats of gases, it is rathi-r singular that 
a coherent account of the subject .should not hitherto 
have been jiiv.scnted in book form. On the one hand, 
yirobleins involving heat enyiacitics arc amongst those 
with which the technologist in a great variety of 
industrial processes is contintially coiuerned, whilst 
on the other it is appari nt that c.xact mea.surements 
of the sys'cilic te.sts of ga.scs over wide ranges of 
temperaturi' and luiessurc alford material of funda¬ 
mental importanci’ for the investigation of many 
theoretical problems. In the circumslames, it may 
be takenfor granted that the present woil; will ayipcal 
to a wide circle. 

'I’he subject matter is divided into six ehajilers. 
In the first aro discus.scd the more inqiortant equa¬ 
tions of state, of which .some fifty-six are rejiroduccd. 
The second is concerned with the methods of deter¬ 
mining specific heats, and the third with the inlluenee 
of teniyicrature. t-'liajiter IV deals with the inllncnce 
of yiressnre and with a number of im[)or(ant general 
relations such as Kirchhoff’s equation, .Xernst’s 
theory and the so-called reaction isochore. In tables 
which form a .supplement to these four chai)ter.s, 
the authors have collectcil all the available syiecific 
heat data for normal temyieratures and yire.s.sures. 
k’rom these, a critical selection has been made, and 
further tables give the true and mean heat caiiacities 
of the indu,strially important gases over the range of 
n'-2n00’ (’. In ('hapter \' (he ap|>lication of specilie 
data to yiriiblems connected with internal combnstion 
engines, furnaces, gas producers and refrigerators Is 
considered, whilst the final chapter is devoted to a 
brief consideration of the theoretical aspect of the 
subject. 

The authors state explicitly that thi' book is not 
intcnih'd for the elementary .student, but is addri's.sed 
to the (‘xjieit. It .should not be inferred from this 
that the work is merely theoretical, or that any 
advanced knowledge of mathematie.s or mathematical 
yihysies is required before (he reader may hojie to 
apyireciate its merits. On the contrary, it is essen¬ 
tially concerned with the experimental aspect of the 
subject. 

It represents a v.iluable critical survey of the entire 
field, affords a clear yiicture of what has been aceoni])- 
lished in this province of research, ami indicates to 
what extent available data require to be supple¬ 
mented in the interests both of theory and practice. 

.\.s a book of reference it w ill b<- fotuid most useful, 
and the authors have undoubtedly .succeeded in their 
cndcaxuiur to yiresent the basic facts without attempt¬ 
ing to jirox ide for all the possibilities of (heir apyilioa- 
tion. 

The bibliograjihy which the authors have compiled 
should also be of great value, not only to the works 
chemist, but to those who contenqilate research 
work involving the mea-smement of heat eupaeitie.s. 

H. M. Dawson 
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MARKET REPORT 

Diis Markot Report is compilod from spocial information 
received from tlio Matuifaeturers concerned. 

UtUtts otherwise stated the prices quoted beXow cover fair 
quantities net and naked at sellers* works. 

GENERAL HEAVY CHEMICALS 

Acetic Acid, 40% toch. .. £23 lOs. perton. 

Acid, Boric, Oommorcial— 

Cryst. .. .. .. £45 per ton. 

Powder .. .. £47 per ton. 

Acid Hydroclilorio .. 3s. 9d.---68. per carboy d/d., 

according to purity, strength 
and locality. 

Acid Nitric 80® Tvr. .. £21 lOs.—-£27 per ton makers* 
works according to district and 
quality. 

Acid Sulphuric .. Average National prices f.o.r. 

makers* works, wit h slight varia¬ 
tions up and down owing to 
local ooQsiduratiuns : 140* Tw., 
Cnido Acid, 658. per ton. 168® 

’ Tw., Arsenical, £6 lOs. per ion. 
108® Tw., Non-arsonical, £6 16s. 
per ton. 

Ammonia Alkali.. .. £6 15s. per ton, f.o.r. Special 
terms for contracts. 

Bleaching Powdor .. Spr)t £11 d/d. ; Contract £10 d/d. 

4 ton loU. 

Bisulphite of Lime .. £7 per ton, packages extra. 

Borax, Couimercial— 

Crystal .. .. .. £25 per t-m. 

Powdor .. .. £26 por ton. 

(Packed in 2-cwt. bags, carriage 
paid any station in Great 
llritain.) 

Calcium Chloride .. £5 178. 6d. [)or ton d/d. 

Methylated Spirit 64 o.p.- ' 

Industrial .. .. 3s. Id.—.3s. 5d. per gallon, accord¬ 

ing to quantity. 

Mineralised .. .. 4s. 2d.** -4s. (>d. 

Potash Caustic .. .. £30—£33 por ton. 

Potass. Bichromate .. 6id. per lb. 

Potass. Chlorate.. 3d.—4d. per lb 

Salommoniao .. .. £32 per ton d/d. 

Salt Cake.. . . .. £3 10b. per ton d/d. 

Soda Caustic, solid .. Spotlots : delivered. £10 178. 6d. to 
£19 78. 6d. per ton, according to 
strength. 20s. less for contracts. 

Soda Crystals .. .. £5 5s —£5 lOs. jior ton ex railway 

depots or ports. 

Sod. Acetate 97/98% .. £24 per ton. 

Sod. Bicarbonate .. £10 10s. per ton, carr. paid. 

Sod. Bichromate.. .. 4id. por Ib. 

Sod. Bisulphite Powder 

60/02%.. .. .. £18—£19 per ton, according to 

quantity, f.o.b., 1-cwt. iron 
drums Includod. 

Sod. Chlorate .. .. 3d. per lb. 

Sod. Nitrate rofd. 00% .. £13 Ss.—£13 lOs. per ton es 
Liverpool. Nominal. 

Sod. Sulphide cone. 00/05 About £14 lOs. per ton d/d. 

Sod. Sulphide cryst. .. £9 per ton d/d. 

Sod. Sulphite, Pea Cryst. £15 per ton f.o.r. London, l*cwt. 

kegs included. 

RUBBER CHEMICALS 

Antimony sulphido— 

Golden .. .. .. 5}d.—Is. 4d. per lb., according to 

quality. 

Orixnson .. .. la. 3d.—^Is. 6d. per lb., according 

to quality. 

Arsenic Sulphide, Yellow Is. Id. per lb. 
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Barytes.£3 lOs. to £6 16s. per ton, accord* 

ing to quality. 

Cadmium Sulphide .. Ss. 9d. per lb. 

Carbon Bisulphide .. £24—£26 per ton according to 
quantity. 

Carbon Black .. .. 7d. per lb. ex wharf. Dearer. 

Carbon Tetrachloride .. £56 per ton, drums free. 

Chromium Oxide, green.. Is. 3d. per lb. 

! 4|(1.—6Jd. per lb. Demand very 
brisk. Prices likely to remain 
steady owing to firmness ol 
rapeseod oiis. 

Lamp Black .. .. 45a per cwt., barrels free. 

Lead Hyposulphite .. per lb. 

Lithopone, 30% .. .. £22 lOs. per ton. 

Mineral Rubber '* Rub* 

pron'* .. .. .. £15 lOs. per ton f.o.r. London. 

Sulphur .. .. .. £10—£12 per ton, according to 

quality. 

Sulphur Chloride .. 3d. per lb., carboys extra. 

Thiooarbanilide .. .. 28. 6d. per lb. 

Vermilion, pale or deep ., 48. lOd. per lb. 

Zino Sulpliide .. . • 7^d.~la. 8d. per lb., according to 

quality. 


WOOD DISTILLATION PRODUCTS 

Acetate of Lime— 

Brown .. .. .. £14 lOa. per ton d/d. Demand 

active. 

Grey .. .. .. £19—£20 per ton. Fair demand. 

Liquor .. ., ., 9d. por gall. 32® Tw. 

Ohareoal .. .. .. £7 Gs.—£9 per ton, according to 

grade and )o<'-ality. Demand 
below normal. 

Iron Liquor .. ., la. 7d. per gall. 32® Tw. 

la. 2d. „ „ 24® Tw. 

Red Liquor .. .. lOd.—la. por gall. 14/16® Tw. 

Wood Creosote .. ..23. 7d. per gall. Unrefined. 

Wood Naphtha— 

Misciblo .. .. 6s. porgall. 00% O.P. Market dull. 

Solvent .. ..6 b. 6d. por gall. 40% O.P. 

Fairly good demand. 

Wood Tar .. ., £5 por ton. 

Brown Sugar of Lead .. £40 per ton. 


TAR PRODUCTS 

Aoid Carl>olic— 

Crystals .. .. C^d.*—OJd. per lb. Quiet. 

CiTuh' 60*8 . . .. Ls. 9d.—Is. lid. per gall., accord¬ 

ing to district. Still quiet. 

Acid Creaylic, 97/99 .. 2a Id.—28. 2d. por gall. Demand 

still good. Market firm. 

Pale 95% .. Is. lOd.—Is. lid. per gall. Steady 

demand. 

Dark .. .. .. la. lUd.—-Is. Ud. por gall. Steady 

business. 

Anthracene Paste 40% .. 4d. per unit per cwt. Nominal 
price. No business. 

Anthracene Oil— 

Strained .. ,. 8Jd.—O^d. per gall. Quiet. 

Unstrained .. .. T^d.—S^d. per gall. 

Benzole— 

Crude 66*8 .. .. 10 Jd.—Is. per gall, ex works in 

tank wagons. 

Standard Motor .. Is. 4^.—Is. 6d. per gall, ex works 
in tanx wagons. 

Pure.la. S^d.—la. lOd. per gall, ex 

works in tank wagons. 

Toluole—90% .. .. If. 5|d. per gall. 

Pure .. .. U. 8d.—28. per gall. 

Xylol comL .. ,, 2a, 3d. per gall 

, Pure •. 8s. 3d. per gall, , .. * 
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IteoBote— 

Ctesylio 20/24% 

Middle Oil .. ^ 

Heavy Oil .. > 

Standard Spocifloation ) 
ilapbtha— 

Solvent 90/IGO 


Solvent 90/100 
Naphthalene Crude— 
Drained Creosote Salts 
Whizzed or hot pressed 
Naphthalene- 
Crystals and Flaked .. 


9d.—^9Jd. per gall. Few inijuiries. 

GJd.—6d. per gall in Lancashire 
Cd.—7d. per g^. in Yorkshire. 


Is. Id.—Is. 4d. per gall, according 
to district. Quiet. 

Is. Id.—-Is. 4d. Quiet. 

£4—£6 lOs. Quiet. 

£9 per ton. Little business. 

£13—£16 i)er ton in Yorkshire 
and London respectively. More 


inquiries. 

Pitch, medluin soft .. 50s.—OOs. per ton f.a.s. for next 
season. Frequent inquiries. 
Pyridine—90/160 .. 19s. per gall. Market less firm. 

Heavy .. 128.—12s. 8d. Little business. 


INTERMEDIATES AND DYES 

Tliere has been a fair demand for dyestuffs during the past 
week. Prices roinain constant. A number of intermediate 
products have been reduced in price. 

In the following list of Intermediates delivered prices 
nelude packages except where otherwise staled. 

Acetic Anhydride 95% .. Is. 7d. per lb. 

Acid H. ... .. .. 4s. per lb 100% basis d /d. 

Acid Naphthionio .. 2s. 4d. per lb. 100% basis d/d. 
Acid Neville and Winther 6s. 8d. per lb. 100%baaisd/d. 

Acid Salicylic, tech. .. Is. Id. per lb. Improved demand. 
Acid Sulphanilic .. O^d. per lb. 100% basis d/d. 

Aluminium Chloride, an- 
hyd. .. .. .. Is. per lb. d/d. 

Aniline Oil .. .. 7fd.—8Jd. per lb. naked at works. 

Aniline Salta .. .. 72d.—9d. per lb. naked at works. 

Antimony Pentoohloride Is. per lb. d/d. 

Benzidine Bose .. .. 4s. 6d. per lb. 100% basis d/d. 

Benzyl Chloride 95% .. Is. Id. per lb. 

p-Chlorphenol .. .. 4a. 3d. per lb. d/d. 

p-Chloraniline .. .. Ss. per lb. 100% basis. 

o-Cresol 19' 31° C. .. AJd. per lb. Demand steady. 
m-Cresol 98/100% .. 2s. Id.—28. 3d. per lb. Demand 

moderate. 

p-Cresol 32/34“ C. .. 2a. Id.—2 b. 3d. per lb. Demand 
moderate. 

Dichloronilino .. .. 38.3d.—2s. lid. per lb. 

Dichloraniline 8. Acid .. 2s. 6dT per lb. 100% basis. 
p-Dichlorbenzol .. .. £86 per ton. 

Diethylaniline .. .. 48 7d. per lb. d/d., packages 

extra, returnable. 

Dimethylaniline .. .. 28. 4d. per lb. d/d. Drums extra. 

Dinitrobenzene .. .. 6d. per Ib. naked at works. 

Dinitrochlorbenzol .. £84 lOs. per ton d/d. 
Dinitrotoluene—48/60“ 0. 8d.—9d. per lb. naked at works. 

06/68° 0. Is. 2d. per lb. naked at works. 
Diphenylaraine .. .. 38. per lb. d/d 

Monochlorbenzol • • £63 per ton. 

^Naphthol .. ..Is. Id. per lb. d/d. 

a-Naphthylamine .. Is. 4|d. per lb. d/d. 
3-Naphthylarains .. 4s. per lb. d/d. 
m-Mitraniline .. .. 6s. 3d. per lb. d/d. 

p-Nitraniline .. ..28. SJd. per lb. d/d. 

Nitrobenzene .. .. OJd.—6ii per lb. naked at works 

o-Nitrochlorbenzol .. 2s. per lb. 100% basis d/d. 
Nitronaphthalene .. lid. per Ib. d/d. 
p-Nitrophenol .. ..Is. 9d. per lb. 100% basis d/d. 

p-Nitro-o-omido-phenol 4s. Cd. per lb. ICO % basis. 
m-PhMiylene Diamine .. 4a. per lb, d/d. 
p-Phenylene Diamine .. 10s. 3d. pw lb. 100% basis d/d.- 
R, Salt , >• . 1, .. 2Si 6d.- per lb. 100% basis d/d. 


Sodium Naphthionate .. 2e. 3d. per lb. 100 % basis d /d. 
e-Toluidine .. .. 8Jd. per lb. 

p-Toluidine .. .. 3 h. 6d. per lb. naked at works. 

m-Toluylone Dionune .. 4e. 3d. per lb. d /d. 


PHARMACEUTICAL AND PH0T0UKAPI1IC 
CHEMICALS 

Acid, Acetic 80% B.P .. £45 per ton. 

Acid, Acetyl Salicylic .. 3s. 2d.—-3s. 6d. per 11)., ac-cording 
to quantity, flood demand. 
I'riec firm. 

Acid, Benzoic B.P. .. 3s. 6d. per lb. Larger supplies 
available. 

Acid Boric B.P. .. .. Cryot. £61 per ton, Powiler £55 

pir ton. C.irriiigo paid luiy 
station in Creal Britain. 

Acid, Camphoric.. .. 10s.—218, per lb. 

Acid, Citric .. ..Is. .‘ijd. per lb., l.-ss ,'>% for ton 

lots. Hiisini-.ss Kub-normal. 

Acid, Gallic ,, • • 38, per ib. for pure crystal. 

Acid, Pyrogollic, Cryst. .. Is. per lb. for 1 cwt. lots. Market 

firm ; increasing demand. ^ 

Acid, .Salicylic .. .. Is. lid.—2s. [icrlb. Weak market. 

Acid, Tannic B.P. .. Zs. per lb. Market quiet. 

Acid, Tartaric .. ..Is. IJd. per lb. less 5%. 

Amidol .. .. .. Os. per Ib. d/d. 

Aectnmiido .. ,. 2s. Id.- 2,8. 3d. |)er II,. for 

quantity. Demand slow. 

Amidopyrin .. .. 1,3s. 3d, per lb. Neglected. Stocks 

low. 

Ammon. Benzoate .. Ss. 3d.~38. 6d. per lb. according 
to quantity. 

Ammon. Carbonate B.P. £37 per ton. 

Atropine Sulphate .. 128. 6d. per oz. for English make. 

Burbituno.. .. .. 15s.-- -1.6 m. Gd. per lb. Quiet mar¬ 

ket. 

Benzonaphthol .. ,. 59. 3d. per lb. Small inquiry. 

Bismuth Salts .. .. A steady market. Prices according 

to quantity i 

Bismuth Corbonat# .. 12s. 9U.—148. 9d. per lb. 

„ Citrate.. .. Us. 4d.—13a. 4d. „ 

„ Salicylate .. lOs. 2d.—128. 2d. „ 

I, Subnitrate .. 10s. 9d.—128. 9d, „ 

Borax B.P.Crystal £29, Powder £30 per ton. 

Carriage paid any station in 
Great Britain. 

BromidoM .. ,. .. Unsettled. Spot Kupplies sltorl. 

Kuw nintcrialH diarer. Maikct 
luivancing. 

Average spot values :—■ 

Ammonium .. in. per lb. 
Potassium .. lod. per lb. 
Sodium lid. per lb. 

Calcium Lactate.. .. Demand active. Good English 

make can be had from Is. 7d. 
to 2s. 6d. per lb. 

Cliloral Hydrate .. .. 4s. 4s. .3d. per Ib. Very firm and 

scarce. 

Chloroform .. .. 2 b. per lb. for cwt. lots. Very steady 

Creosote Carbonate .. Os. 6d. per lb. Little demand. 

Formaldehyde .. .. £54 per ton, ex works. English 

make in casks. About 8s. per 
cwt. extra for carboys. 

Olyoerophoaphatos— ' Fair business passing. 

Calcium, soluble and 

citrate free .. .. 78. per Ib. 

Iron.8s. Od. per lb. 

Magnesium .. .. 9s. per lb. 

Potassium, 60% .. Ss. 6d. per lb. 

Sodium, 50% .. .. 28. 6d. „ 

Guaiacol Carbonate .. lOs. 6d.—11s. 3d. iwr lb. 

Hexainme ., .. 3s. 6d. per lb. for English msJes, 

j Market steady. 
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Homatropine Hydrobro* 

mide .. .. .. SOa. par oz. 

Hydraatine hydrochlor .. English make offered at 120fl. per 

o%, 

Hypophosphites— 

Calcium .. .. 3s. 6 d. per lb., for 28*lb. lota. 

Pot»iujn .. .. 4a. Id. per lb. 

Sodium .. .. 48. ,, 

Iron. Ammon. Citrate B.P. 2a. Id.— 2a. Gd. per lb., acoording 

to quantity. 

Magnesium Carbonate— 

light Commercial .. £36 per ton not. 

Magnesium Oxide— 

Light Commercial .. £75 per ton, less 2 ^%. 

Heavy Commercial .. £26 per ton, less 2^%. 

Heavy .. ..Id. 6 d.-- 2s. jn*r lb., jfrroidjiig to 

quantity. Steady market. 

Menthol— 

A.Jt.H. r<-cry.st. H.J*. .. oo.s. por Ib. Maikot better. 

Sjmthetio .. .. 268.—Sos. per lb., according to 

quantity. Ikiglish make. Strong 
demand. 

Mereunals .. .. ^farkt-t tint. 

K.‘d o.vido . . . . os. 3*1.-- .'s. 4<l. jM'i‘ n». 

Corrosive sublimate .. 3s. Cd.—Ss. 7d. ,, 

White prooip. .. .. 4s. 7d.—48. 8 d. ,, 

Calomel .. ..Os. lid.—4a. „ 

Melliyl Sail* ylale .. Is. lOtl. l*'. pei Ib. Keen eouip* - 

Idnoi. 

Methyl Sulphonal .. 2Gs. por lb. 

Mdtol .. .. .. 1U. per lb. British make. 

Paruioniial*l*‘liy*l** .. 2s. loAd [)er lb. K<.)t very 

mtiv»‘. 

Paraldi-hydc' .. ..Is. .^hI.— 1 .-.. (kl ]).*r lb. iu 

bollli'.s and ea>e>. 

Phenuootiii .. .. C.s.— 63 . .3d. per lb. Price and 

demaial steady. 

Pheniiyoiie .. tkl. per Ib. .\ sliade tiMiK'r, 

F*»ruard prii *-> biulier. 

Phcnolphtli<dt‘iu . . . . (»s tkl. per ib. Ampk' supplies. 

Potass. Bitartrate— 

99/100% (Cream of 

Tartar) .. .. SSs. per cwt., less 2J% for ton 

lots. Firm market. Prices ha\'e 
upward tendency. 

Potass. Citrat.e .. .. Is. lOd.—2a. 2d. per lb. 

Potass. Iodide .. .. I 6 s. 8d.—17s. 6 d. per lb., accord* 

ing to quantity. Demand con* 
tiiiues heavy. 

Potass. Metabisulphite .. 7id. per lb., 1 -cwt. kegs included. 

PotU'-s. Ik rinangiinat** .. bid. per 1J>. Kia ti eoiap. Ttl i*»n 
ket‘|)'i j>nce l<iu. 

Quinine Sulphate .. 2 s, 3d. por oz., m 100 or., tins. 

Very heavy donian*!. 

Rosuriin .. .. . ► Gs. (kh—a.?. 9d. [vr lb. Firmer, 

Searee. 

Saccharm.. .. 638. per lb., in r>0 lb. lots. 

Salol .. .. .. 3s. 6 d.—.3s. lid. per Ib. 

Silver proteinate.. .. 9a. 6 d. per lb. 

Sod. Heu/.oate, B.P. .. 2s. 6 d. ])Gr lb. Am])le supplies. 

B.P. quality available. 

Sod. Citrate, B.P.C., 1923 Is. lid.—2s. 2d. per lb., according 
to quunlitv. 

Sod. Hyposulphite— 

Photographic .. .. £13—£15 per ton, according to 

quantity, d/d. consignee’s ata* 
tion in 1 -cwt. kega. 

Sod. Melabisulphite cryst. 378. 6 d.—GOs. per cwt. nett oaah, 
according to quantity. 

Sod. Nitropnissido .. 16s. per lb. Less for quantity. 

Sod. Potass. Tartrate 

(Rochollo Salt) .. 75s.—82.s. 6 d. jicr cwt., according 
to quantity. Steady market, 
good demand. 


Sod. Salicylate .. .. Market more active. Powder 

2s. 2d.—28. 4d. per lb. Crystal 
at 2s. 4d.—2 b. 0d. per lb. Flake 
23. 9d. per lb. 

Sod. Sulphide— 

Pure rocryst.lOd.—Is. 2d. per lb., according 

to quantity. 

Sod. Sulphite, anhydrous £27 108.~£28 lOs. per ton, accord¬ 
ing to quantity, Lowt. kega 
included. In large casks £1 per 
ton less. 

Sulphniiui. . . . . . l.’is. bd. pi‘r lb. 

'I'liyinid .. .. .. 19.H. per lb. Very scarce indeed, 

Still rising. Forward quotations 
22 h. per lb. 

PERFUMERY CHEMICALS 
Acetophenone .. .. 12s. 6d. per Ib. 

Aubepiiio . . .. .. ITks. 3d. ,, 

Amyl Acetate .. .. 28. 9d. ,, 

Amyl Butyrate .. .. Gs. 9d. „ 

Amyl Salioylnto .. .. Ss. 3d. ,, 

Anothol (M.P. 21 /22^ C.) 43. Gd. 

Benzyl Acetate from Chlo- 

rino-free Benzyl Alcohol 2s. 10 j<l. „ 

Benzyl Alcohol free from 

Chlorine .. .. 2h. lOjd. „ 

Benzaldohyde free from 

Chlorine .. .. .33. Cd. ,, 

Benzyl Benzoate . • 3s. Od. ,, 

Cinnamic Aldehyde 

Xaturul.. .. .. Hw. ,, 

Coumarin .. .. 208. „ 

('irronollol .. .. 17'-. ,, 

(.'Ural .. .. .. IK.—bd. Pric*' r*Mluclion due 

to .sidloig coinpolUioii. 

Klhyl Cinnnmato .. J.3s. bd. ,, 

Ethyl Phthalate .. .. 3h. 3d, „ 

Eugenol .. .. .. I hs. ,, 

Geraniol (Palmarosa) .. 35s. ,, 

Goraniol .. .. .. lls.—18s. 6d. per ib. 

Heliotropiiie .. . . 0*1. 

Iso Eugenol .. .. los. 9d. ,, 

Idnalol ex Bois do Itoao.. 26s. ,, 

Linalyl Acotalo .. .. 26.s. >, 

Methyl Anthranilale .. 9s. Cd. ,, 

Methyl Benzoate .. Ha. ,, 

Musk Ambrotto .. .. 453. 

Musk Xyiol .. .. lb- .. Again theiqxn- 

Nerolin .. .. .. 43. 9d. „ 

Plioii> 1 Ethyl .. los. 

Phenyl Etliyl Alcohol .. IC 3 . ,, 

Rhodinol .. .. .. 578. Od. ,, 

Safrol .. .. .. Is. lOd. ,, 

Terpinool.. .. .. 28. 4d. ., 

Wuiillin . . . . . . 2b‘>. per Ib. 

ESSENTIAL OILS 
Almond Oil, Foreign 

S.P.A. .. .. .. 15s. Gd. per lb. 

Anise Oil .. .. .. 2s. 8d. per Ib. 

Bergamot Oil .. .. 19s. Gd. per lb. 

Bourbon Geranium Oil .. SCs. 6d, „ 

Camphor Oil .. .. 768. per cwt. 

Cananga Oil Java .. 10s. 6d. per lb* 

Cinnamon Oil, Leaf .. G^d. per oz. 

Cassia Oil, 80/85% .. Ss. 9d. per lb. 

Citronella Oil— 

Java 85/0(V/^, .. .. .3 m. 8*1. per lb. 

(.Vyloii . • .. 3«. 7d. por lb. 

CIoV(‘ Oil .. . . .. 7 h. tid. per lb. Firm. 

Kucalyptas Oil 70/75"o* • -«• Id. per II). Price advanced on 
fair business. 
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Lavender Oil— 

Froiicli 38/40% Kstcrs 


Lemon Oil 
LemongrosB Oil 
Orange Oil, Swcl t 
Otto of Rose Oil— 

Bulgarian 

Auaiuliau 
Palma Rosa Oil .. 
Peppermint Oil— 

Wayne County 

Japanese 
Petitgrain Oil 
Sandal Wood Oil— 

Myeore .. 

Australian 


30s. per lb. Very fair. Iligiier 
price expected owing to bad 
crops- 

3s. per lb. 

3d. per oz. 

13s. per lb. 

37s. r*d. poi'oz. Producticii ludow 
average. 

ISs. per uz. 

1 Os. per lb. 

21». per H>. Firm spot and for- 
woid. 

Hs. 3d. per lb. 

9s. 3d. per ll.». 

2Gs. 6d. per lb. 

2 Is. per lb. 


j PATENT LIST 

j Th'-' «lu(C3 Ki\eu in this list arc, lu the case of ation- toi Putciit’* 

) tlioHL" ot uppiuatioiis. ainl In the raco of Compl«‘to Hfa-rlllfutions accfptei 
i tlKHo of the Ofllcial .lonrnals in wlilfh tl»’ ar<;fntancc is itnnouuecU. fane 
1 plcte iSpevill^'atious tlius advrrtlseil an acoi'jihd an* open to liinpeciiou at 
• the I’utent OfUeo IniinediuU'ly, ami to opposition ImI'.iic srpt. aorli, tlicy 
I ui'- on sale nt Is. eaeU at the Patent Uthee, Saie Prancli, ipi.'tliy Vouit, 
' Clnmeiy Luuo, Lomion, 2, on August lltli. 

I. —Applications 

.•\Uan (Dod«ion). Mamdueiuro of emulsions. 17,379. 

Julj 21, 

(Jolorf. Mixing, drying and calcining. 17,480. July 22. 
Ek'itrom. RreheateiH. 17,091. July 24. 

(iallowayH, Ltd., and rilling. Apparatus for nceuinu* 
hitiiig heal of exhaust steam 17,4.58. July 21. 

Cranton. Mills for mixing, disintem-uting, di-s^ohing. or 
coHoidising materials. 17,48.‘{. July 22. 

Ifamilton. Kdter.s. 17,ri24. July 22. 

Buber. Vuniaee. 17,390. July 21. (t’.S.. 19.7.23.) 
Wellington. Disuitogrator machine's. I7,74u. July 2.5. 

!.—Complete Specifications Accepted 

39(f:' (1923). Bondixen. Krnulsitiention of InpiuL which 
Will not mix. (219,038.) 

9209 (1923). Fjcld. Ap[>aratus tor tin* formatmii mid 
sejmi'iUion ot solida from Inpiids or gases In lieiil inlei- 
chmige. (219,002.) 

13,002 (1923). A.-(J. der Ma.vhmenl.ibr. Ksi'her, M'ys^, 

et ('ll*. Relrigevaling plants. (iflD.OOH.) 

pi.009 (1923;. Lerenzeii. System mid apparatU'. fi>r 
iitili''mg tliu heat of waste gas(>s f«r ihiving luibine*. 
(219,1.51.) 

II. —Applications 

Bellw'ik. Remo\Liig liquid Irom pent, wooii, etc. 17,004. 
July 23. 

(h-iieral Eh'Clrio Co., Lid., and SimtlielU. Manufnelmc 
of coated mctnl tilaments. 17,010. July 23. 

.lone.s and ravkcr. Distillation of coal etc. 17,4-54. 
July 21. 

Pieiors. Coutimiou.s furnaco for distillation ol lignite 
etc. 17,021. July 23. (Fr., 23.7.23.) 

Jh>tts (Zecho M. Stume.s). 17,742. SVr VJI. 

Sutcliffe. Distillation of carbonaceous substances. 17,0 tib 
July 23. 

II,—Complete Specifications Accepted 
8337 (1923). Hohuea, and Oas Light and Co. Pre* 
l>arutiun of combustible inatcriaLs. (219,OoO.) 

10,293 (1923). Smith, and Wellman Smitli Dwen Engineer* 
iiig Corporation, Ltd. Apparatus for use in hurning pul¬ 
verised fuel. (219,070.) 


10,348 (1923). ririglitmorc. Po\vdt>rt*d fuel and like 
bumei'K. (219,078.) 

J 3,.501 (1923). Collin and C*o. Coke o\tn [Jantn. (197.908.) 

10.549 (1923). Finley. iSVt IX. 

10,009 (1923) J.orcnzcn. S'k 1. 

31,235 (1923). Uehliiig. *SV.; XXI11. 

III. —Complete Specification Accepted 

10,592 (1923). Coke and Das Ovi'ii.s. Lttl. (Still, Kuhn, 
and Frit/..sehi). Scr Xlll. 

IV. —Applications 

FritZMche and Society of Ciiemical Industry m Basic. 
Manufactim' of substanlive azo-dyi-sialK. 17.545. July 22. 

Jolmson (Badi.schc Anilui und Sotia Fabrik). Production 
of diazc) compomids. 17,439. July 21. 

Joiic.-^, Morton, Morton Sumlour Fubric.s, Ltd., and W)latn. 
Dyes and dyeing. 17,807. .July 25. 

Kuecht. l*roductiou of duizo and jiilro.so compoimda. 
17,802. July 20. 

Zecho M. Stiimes. Production of pluMiols. 17,741. 
July 25. (CkT., 27.7.23.) 

V. —Application 

Lindsay (Barbour). Method *.J dmmtcgratnig ^cgetahle 
and wood film's op-. 17,042. July 23 

V. —Complete Specifications Accepted 

13,478 (1923). Kay. Machines f»»r wa.slung wool or 
for pi rforming like o|>erationK. (219,12H.) 

23,422 (1923). Clavel. Ticatiui'iit of thn-ads, yaru.s, 
and fabries of or containing acetyl eellulosc*. (200,818.) 

28,155 (1923). Boeken. Proee.ss and means for ohUiming 
fibre from the stalks ot ivuYiio and other woodv plants. 
(219.220.) 

VI. —Applications 

Cashflla uiul (5^. («e.s. Jh’oductioii of e/Teet llireads of 
cotton etc. 17,4.5(b July 21. (Der, .5.11.23.) 

Jones, Morton, Morton Sumlour Falu'ie.s, Ltd., and Wylam. 
17.807. Xcc IV. 

Standard Silk Dyeing t'o. Wa.shable dyed silk piece 
gooils. and processes ol dvciiig same-. 17,719. Julv 24. 
(L'.S., 1.12.22.) 

VII. —Applications 

Meveihofer. Production of li\drotluosihcic acid. 17,722. 
July 24. (tier.. 1.U».23 ) 

Me\ei-|jof<‘r. Ih’oduelion c*f soluble ciuboimtis or h\dr- 
oxulo.s iiom insoluble i iirbonates, oxidev, ,ir li\ dro.xnK"'. 
17.723. July 24. (Der., 2.8.23.) 

]* 0 tts {Z(*che M. Sliniies). J’unliealion of iTml.- nmnio- 
iiiacul liquors, 17.742. July 25. 

IX.—Application 

(.’olcs. Cement. 17,488, .Inly 22. 

IX. —Complete Specification Accepted 

10.549 (1923). Finley. Bilun\iiuuis (einent aggi*egalc 
composition. (219,1.50.) 

X. —Applications 

Flodin. Melhi>ds for producing metals and metal ullojs 
low lu carbon. 17,919. July 20. (Sweden, 27.7.23.) 

JIulchms. Electro-deposit ion of iiitdaKs. 17,71,5. July 24. 
Soc. I’Air Liquido Soc. Anon, pour i’Etudi' el TExploita- 
tioii des Proetkies D. Claude. Autogenous welihng ol 
nlununium, magucsiam, and tlnur allov.s. 17,841. July 25. 
(Fr., 1.4.24.) 

X.—Complete Specifications Accepted 

7840 (1923). Saklfttwalla. Manufacture of alloy steel 
and iron. (190,260.) 

8888 (1923). \N'c»tvM>od. Siemens’ open-heuiih fiiniacca. 
(219,061.) 
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XL—Application! 

/Vahcroft. EUw^trif; batturieB for conBerving lujd titiUBing 
e/jorgy. 17,440. July 21. 

Smith. Eloctrio battorioH. 17,0TH. July 24. 

X IK—Application 

BHuiloy, Diokinaori, oud Nigerian ProtluctH, Lt<l. Ex¬ 
traction of oil from palm fruit j^tc. I7,37H. July 21. 

XIIK—Application 

Hocking. Mamifaituro of io<l lead. 17,419. July 21. 
^Hungary, l(i.8.2:j.) 

XllK—Complete Specification Accepted 

10,592 {I92.*l). (.'oko aiul (K\s Ox'ons, Kul. (Still, Kuhn, 
and FrifzHchi). AppurutuH for uso in connexion with the 
extraction and R'lnoval of resin from solution in acid. 
219,089.) 

XIV. —Complete Specification Accepted 

28,898 (1929). Kcniptcr. Afiparutus for the washing of 
iudia-ruhbcr and the like, (207,189.) 

XV. —Complete Specifications Accepted 

7750 (1923). Kloyd. -Method v.if hydr<ily.'.i‘^ in glue and 
gelatine numiifaeture. (219,052.) 

24,017 (1923). Baxter. Means for agitating woshing, 
liming, or tanning Holutums. (20.">,<)(>7,) 

XVIK—Complete Specification Accepted 
21,505 (1923). Hagp. (.'larifioatuai and doeoloiisation 
process for the manufacture of whhi* sugar. (210,194.) 

XVIH.—Complete Specification Accepted 

10,008 (1923). Wooldridge. Browing. (219,008.) 

XX. —Application 

Buh<4i and Von WulHng. Marmfacturo of aei<l calcium 
iaolato. 17,045. July 23. 

XXI. - Applications. 

Bannist<*r. Colour pliotofn'apliy. 17,590. July 23. 
Jelh'y. Bhotogniphic scnsitisers. 17,507. July 22. 

MoJiu Machino tkj., Ltd. (Scliwartz Presso -\kt.-Gcs.). 
Photo-ehoiuical lithography. 17,498. July 22. 

XXlll.—Complete Specification Accepted 
31,235 (1023). Lohling. Apparatus for detocling or 
•estimating and it'cording combuKtihlo coiiMtilaents in gaseous 
tnixlures. (219,236.) 


GENERAL NOTES 

Inquiry into British Industry and Commerce 

H.M. Government lia.s apjtolnted a Committee to 
inquire into anti reyrort upon the coiulitions and jtros- 
peets of ltriti'<li industry and oommerco, with special 
reference to tlie export tratle, and to make recom¬ 
mendations in regard tiiereto. The Committee is 
constituted as follows -Sir Arttiur Balfour, K.B.E. 
(Chairman), Mr. .Tohu Baker, Sir VV'. H'. Beveridge, 
K.C.B., Mr. Henry Hoothman. Mr. W. (J\ Charter, 
Mr. C. T. (.Iramp, Mr. Hugh Dalton, Sir Harry (Joselien, 
K.B.E., Mns. M. A. Hamilton, Mr. F. A. Aiargreavt's, 
Sir Norman Hill, Bart., Sir John S. Hindley, Mr. 
David Landalo, Sir \V. Clare Lees, C.B/Ji)., Mr. P. J. 
Pybus, C.B.K., Mr. Arthur Shaw, Sid Allan Smith, 
K.B.E., and Sir Hubert Llewellyn. Smijpi, G.C.B. 
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Tlie chief points to bo discussed are the piwent 
position of British overseas trade and its future, the 
state of British productive capacity and its organisa- 
tion (labour, capital and management), and the 
relations between those engaged in production. 
Communications relating to the Committee should 
be atldressed to the Secretary, Mr. Walter Carter, 
Board of Trade, Great George Street, London, S.W. 1. 

Official Trade Intelligence 

The Department of the Overseas Trade (Develop¬ 
ment and Intelligence, 35 ,01d Queen Street, London, 
S.W. 1) has received the folloyving inquiries for British 
goods. British firms may obtain further information 
by applying to the Department and quoting the 
specific reference number ;— Australia : Asphalt and 
bituminous concrete (130); Chile : Earthenware and 
e,sBences (158); Textiles (159); China : Paints 
(B.X./1052); India, Burma and Ceylon: Glass 
paper, emery paper and emery wheels (140); Nether¬ 
lands : Leather (14(1 and 147); Ironware (148) 
Peru: Paints (B.X./108H); Poland: Leather and 
chemicals (152); lA>ather and tanning materials 
(1.53) ; fioulh Africa : Centrifugal pumps and motors 
(258) ; Aircdcn : Chemicals (1.54). 


PUBUCATIONS RECEIVED 

Tub Hcbiikr CoXBEiiKNrK, Biuisski.s, tit2f. Official Beport 
el' till' International Ulibber t'onlcicnce licld in 
Hriis.sels in .\pril, 102-1, togctln r ivitli tlie iiaper.s read 
and the diMiissions thereon. Pp. 2iy. London; 
Itidiher Growers’ Association (Inc.), 1921. Price .5s. 

ItBrOIlT ON TUB InUDsTIUBS ANU Co.MXlBtUB OI‘ Sl'AlN, 
OATBO Mahcii, J92f. by (.'apt. 0. di; It. Churios, 
C.B H. Depaitniont of Overseas Trade. Pp. 79. 
H.M. Stationery Office, 1924. Piico 2 k. (id. net. 

PrBI.KUTION OH THB DeI’AKTME.N'T OH CoMMHUt B, BuilE.MI 
OF Foheki.n ANU Oo.MKsTic CoMMEitcH. Washington: 
Oovernnient Printing Office, 1924:-- - 
Tub Oekman OyEsTCFi'S Industry. By T. W. Delii- 
lianty. No. 12G. Pp. 92. Price 10 cents. 
Peill.lC'ATlON.S OH TUB UNITED STATES DeFARTUENT OF 
CoMMEiuB. AVahliiiigton: OoveiTiineiit Printing 
Office, 1921. 

Bli.'uination of \V.istb. Simplifiei) Praotice. Pp. 
8. Price .5 cents, 

PCHEU ATIONs OF the UsiTKIl St.ATE.S (JEOI-OO lOAl SURVEY. 
Bkfartmb.nt OF the [ntf.riou. AVasliingtoii; Oovern- 
iiH-nt I’rinting Office, 1924: — 

(iotu AND SlEVER IN 1922 (Genf-kae Rei’ort). By 
P. Dunlop. 

Minbiiai. HEsoeucES of tub XTnitbd States, 1922, 
Part I, Pp. .jO.)—63o. 

OoED, SiT.vEit, Copper, Le.ad, and Zinc jn the 
Kastkrn States in 192.3. 

Mines Beport. By J. P. Dunlop. 

Mineral J{e 80 urcf,s op the United States, 1923, 
Parti. Pp. 1-7. 

Production of Sulphate of Ammonla for 1923. Pp. 11. 
New York; The Barrett Co. 

Das LEiTVF,RMdaBN dEr LdsUNOF-N. Parts II and 
111. llA.NDnueil DF,R Allgf,meinf..n Coemie IV. 
28.3d. By Prof. P. Walden. Pp. vi-)-.399. Leipzig: 
Akademisi'he Veilagsgesellschnft m.b.H., 1924. Price, 
papipr, 47 goldiiiarks; Boitml, 50 gm. • 
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EDITORIAL 


T HK Ministry of Health is surely a little incon¬ 
siderate. Only a fortnight or three weeks 
ago two scientific professors commented some¬ 
what adversely—so it seemed to ns—on the merits 
of a preparation in which formaldehyde or a polymer 
of it playetl some part. The justification for their 
eomments is to be determined by His Majesty s 
jtiilicial department, and before the decision can be 
arrived at the Ministry of Health issues a report 
on food pre.seriation, in which an attack is made 
on the unfortunate formaldehyde. The report states 
that it is ■' a pix'.servative which is inimical to life 
and to vital ju-ocesses of all kinds. It is a powerful 
](rotopla.sinie poison ' and so on. Th(! committee 
in charge of this matter even goes so far as to recom- 
meud that the “ treatment of meat or the addition 
of foiinaldehyde or any of its derivative.s to food 
or drink should be absolutely and specifically pro¬ 
hibited.” and states that this preservative may 
retaril digestion even when present in food in com¬ 
paratively great dilution an<l that its effect is jiro- 
bably eumulfitive. The application of chemistry 
to th(^ service of man grows steadily in importance 
and, in relation t.o health and the cure of disease, 
there is no doubt that the chemist has already 
been responsible for achievements which are mar¬ 
vellous. Alany of our most serious diseases are 
caused by the presence of bacteria and of other 
organisms, both animal and vegetable, in the system. 
The ebemist and the ])hysician an* continually 
searching for a drug which will kill these organisms 
before it will kill the patient, even before it will 
seriimsly injure his health. Some o'f these drugs 
are singularly capricious in their tastes ; there art' 
dyes which will stain cotton ajd not silk, there are 
other dyes which will exercise strange selective 
actions of another variety. No there are dnigs 
which kill one sort of organism and leave many 
others unaffected. What is one germ's meat is 
another germ’s poison. At this time of the year 
the ravages of small animals m a garden point tiui 
way to making a fortune for the chemist who will 
deal. with such peste. '“^That which the palmer- 


worm hath left liath tlie locust eaten ; and that 
which the locust hath left hath the canker-worm 
eaten ; and that which the canker-worm liath left 
hath the eaterpiller eaten. " But we fear formalde¬ 
hyde is loo dangerous a drug even for the garden. 

* * * 

We have enjoyed reading a pleasant book by John 
O'Londoii called “ Is it (food Knalish and Like 
Matters.” The laws and conventions which regulate 
a living language such as our own have for many 
years interested us. The laws of grammar are to 
be found in many' books, the majority of wbii b are 
unreadable, the conventions am to be found in the 
writings of every author wlio tries to write in the 
manner of good writers. The laws and the conven¬ 
tions do not invariably ngr(*e. This is true of 
eountriesas well as languages; IheBrilisb efuistitulion 
is full of conventions which have no legal force, 
but the oonsequences of breaking them are so serious 
that in practice they are not tlisregarded. It is a 
mere convention that a hill in Parliameid must be 
read three times in the House of Commons licfore 
it is jia.s.sed there. The, existence of a IMnie .Minister 
and a Cabinet, their functions ami ivspon.sibihties, 
the powers of individual Ministers and the relations 
of file (loveninient of the day to the Crown, arc 
almo.st exclusively cletermined by convention. No 
too in the use of words in our language ; the gram¬ 
marians have given us their rules and regulations 
hut the dominant power which eonijs'ls us to avoid 
cei'tnin phrases or'const ructions is the public *ipinion 
of those wlio are supposed to he good judges of 
literary mannei's. John O'ljondon’s little book is 
well printed and costs only* a florin ; it is full of 
goiid points and is neither didactic nor ])edantie. 
T he authoi' recognises the changes in fashion nml the 
impo.s.sibiHly of restricting the liberty of writers 
in minute points. Every writer must be allowed a 
few fads of his own and these xary in accordance 
with the iK'riitd and nature of liLs education, the 
choice of his favourite authors and his own idio.syn- 
crasies. The standard of writmg to-day is a high 
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ono : wo rjin rtcnll vory fow aiitlK)rs of rift;\ nv a 
luMvlrvd years a^o ■\\lio seem to be as fastidious ns 
many of our present writeiv. 

« « « 

A f(‘\v u(‘eks ajio \\v read it^ tiiis . 7 i)nr)i(il a note 
on (he cheniistiy of brea<l which ine]ude<l a nd'eveiiee 
to the eomposilion of starch. \\V were naturally 
very ^riad to see in this month's .journal of 77 n' 
Iof lirru'iufj a considerable paper by J'^rofessor 
A. R. Jani^^ on “ Sojne Jhs-ent ( ontribiilions to our 
Km>ule<lc<- of the (hemistry of Stareli. ’ Proh'ssor 
Lin;/ )in.s studieii lliis <|uestion for man\ \ears and 
done much in compaj»\ ^\ith other Bntish chemists 
to extend our kn<iwled<ie of this mat<‘rial. Mr. 
( oriK'lius O'Sullivan, Dr. H<u“aee I»rou?i. .Mr. .fidiaii 
T.I. DakcraiMl lYofe.ssoi Liu^Oiave made an intereslin;/ 
eontrihutiiui to our science. \Vv inttaid to pul)hsh 
a .siimnuiry of lVofe>s<.r faiiL^'s paper at an early 
date, but th<».se who have <i know)edL!e ot thechem- 
islr\ (*f earhohv<h'ates will do W(*ll to consult the 
oiiLUnal pap<*r Duiin;/ (he last twenty ;\<‘ars liow 
much additional underslaiidinv^ of siiLuirs, starch 
and cellulose lias ficen atl.lined ! W ith (lie progress 
inade als(» on insulin and its ellect on llie c'arbohy- 
drates in tlie animal world, wv are i/i'tlin;/ to know th(‘ 
]>art j>la\ed b\ carhoh\diM(es in life, not on]\ ^^hy 
the\ act, l)Ut also how\ 

^ --v * 

It was a ioflunate ci/in- idcm-e that, unknown to 
<{u‘h olh( I’, both the Society of Chemical Industry 
and die Chemical Iiidustry Chih cliose X*)Vcmhcr 11 
.(S (he dati‘ foi' tlicir respective dinners. So mioii as 
this was toiind out a ilc-'irc was csprcsMal to lia\e a 
comfmi*d (Imin-r. in-^tead of two si'jiaratc oiu's. .md 
(Ills ha'> now lici n aj-n t d A prclnninaix annoinici'- 
incnt of tile dimn“!‘ appi'ars in this issiau <ind the 
dct.iiC arc iH-inv arranued h\ representatncs ol tin' 
Sncic(\ and tlu‘ t'hih. 'I here were I\\o Kiiii/s of 
Hrciitiord, hut llicir kingdom was not a su<-ccss , 
tlu'i’i* arc joint man.n/cis of muhc companies and 
joint .SCI rclarii's t)f .sonic sociidii's, hut we cannot 
ri'eall any flinnm- jiresided over h_\ two cbairnien 
It is as awkward for two ehainmui tf> yet uj> at the 
same time and sa\, “Ladies and (auitkamui, the 
Kinu. ' as it would Ik* for two seryeauts to drill 
simult.nM'oUsly the .sanu* sipiad. .Mr ('oley. tiu* 
y(*nial Chairman of the flnh. .solved (his deli'-ate 
jii'olilem, which has w reekt'd many a eoml)in(‘d 
elhirt. f>y yem^roijsl' eoiiseiitiny to ]»Ih\ the sj'Cfaid 
tuldle. He can well atfoi'd to do so for his position 
in the Club is uniqui*. He was the founder of it, 
the prime cause of its existence : he is tlu* Chairman 
of it, ami pre.sid(‘s omt its meetiny^s with skill and 
tael, earetiilly a^oidlny )tartialit\ on the one haud, 
ami iin|iartial]l\ on Hie other liand. and he will 
in Hie future retain in llte }i(‘arls of Ids fellow numibem 
that affection which is the due ot u really elubliahlc 
man It will be 'jood for tlie Soi ici \S%,and yood for 
the (iub, to ha\i yreati'r eonmninitv\»f interest 
than has ]ue\ailed iiilherto , the dimJr will un- 
doubtedlx be a yreat siieees.s. and we fhull ('xpeet 
from ^Fr. W'ooleoek, who will take the (^iflir. and from 
Mr. (V>Iey, xvho will iiave the ojitioii on any other 
chair, speeches suitable for this memorahle occasion. 


CHEMISTRY AND THE STATE ’ 

By SIR ROBERT ROBERTSON, K.B.E., F.R.S. 

IT KALTII 

’I'hc (‘iiiTif.st legislation in rospeel. of food dealt, 
witli aitieles froiii Ihc ReNeiiUK stundpoiiit rather 
lliaii from that of safeguariling nsers against adul¬ 
teration. ITms, the Adnlteration of CoJfec Act 
of 171 H refeis to evil-disposed persons nho make nse 
ol water, grease, halter and suoh-liko materials for 
addition to eoflT'e, ‘■wherehy the 8 am(' is rendered 
niAvholesonK', and greatly inereased in weight, to 
the prejndk'o of klis Alajesty's Re.‘vemic and tho 
liealth of his subjoets.'’ Similarly, the Tea. Ael, 
of 17 ;i 0 refers to the use of various inati'rials and 
operations for so])lnsticaling tea, "to the prejadieo 
(A the health of His Alnjesty's sidjjects and the 
dimiiuition of the RoA-emie." The Tea Act of 1771 ), 
whieh deals si)eeilieally with the preparation of other 
leaves for ase in imilation of tea, gives a.s an adelitionul 
reason, " the iiijnn’ and destmotion of gn,'at (piantilies 
<tf tiad)er \\oo<ls .‘ital maka’Woods. 

Siiiee this legislation was mainly fnr (he pr<'Vention 
of fraud <ai tlu‘ Tkwema', it w.i.s k'ft to tin' t'rown 
to a.seertain the parity of the artieles in ipa'stion. 
To Ihis mid the Inland IhAcime laboratory, whieh 
was estahlislaal in 1 S 42 primarily for tesling tobacco, 
became also the laboratia’V for tlie analysis of dniiable 
foods, saeb a.s tea, eolTee, |)eppm-. In tbi.s eomie.vion 
it is of interest to note tliat the t.overnmeni at 
times .soiiglit a.ssi.sl.anee from distingaislii d eliemists 
not on its stall, as w bmi Tin anas (Jrab.im .at ! 'rii', ersity 
t‘olli'ge, I.ondoM, eai ried oaf. foi' the Hoard of 
Inland Kevemie an iinpiira into tlie (bemie.d means 
of detialiag M'grI.dile salislatiees mi.\ed wiiii {'olfee 
for the parposes of adalli ration. Amoir.; the larly 
pioneers in tlie (luaidstry of food ma\ la- mentioned 
l)r. ll.iss.all, ulio \s.as (lie amd^st of tin' Caneet 
Sapdtary ('oimmssam," .anil pidilisbnl tlie reports 
of that b.idv na "hood and its .Ididter.tl iani. ’ 

Besides the (iiaetaaaits with reg.int to emtaiii 
dutiable foo<is referred to abuse, legi.slalite aelioii 
was taken with ri'speet to bread, the Breail Act of 
1822 dealing ssilh tbe sale of bivanl in Lonilon and 
district, ami tbat of Ibdd with the sak' of laoad 
ontskic the London ariai. There was Jio jirovision 
for analytical (waminatioii of samples nniler those 
-lets, whieh still remain in force. 

By the elTorls of Lym Playfair on niatlers of 
.sanitation and thi' work of the Royal ('oinmis.sion 
on the Health <il Towns of which he was a memlser, 
public opinion was being awakened during the 
forties to the social impoitanee of the health of the 
eominnnity, it.movement in which the Brinee Con.sort 
took an enlhn.siastie part. This led to the t.'ora- 
inission of ISO!) and the foundation of the Local 
Gr>vernment Boiird,■%hrongh wliich the .safeguarding 
of public healtb in Hngland Wii.s systeiuiit ically 
organised, k'roin this Boiird and its successor, the 
Alinistry of Health, a series of useful reports on 
(^uostions of food have issm'd, most of which have 
involved chemical iuve.stigations. 

• Prcaidentiivl,\il<lriiKslicfore Section B(Chemistry)British 
Association, Toronto, 1924, 
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In 1855 and anain in 1856 a CV)mini(t(‘o was ajipoint- 
ed Tiy Parliament to i!i((uire into tlio ” Adulteration 
of Food, Drinks and Drags.” It was evident to 
these f 'onnuittces that some provision for the eheniieal 
analysis of sainpdes Avas necessary, but tiny made 
no ])rovision for .sani|)les to In' taken, ’rids and other 
matters were, ])rovided for in an amending Aet, 
whieh came into force in 1872. A. Seknd, Committee 
of Parliament wa.s appointed in 1874 to iiKpiire into 
tin* Working of these Acds, amt as a result of their 
report another Act, that of 1875, was .substituted. 
15y thi.s Aet the Local Oovernment Board Avas giA'en 
poaer to re(|uire evidence of eompelenee from 
analy.sts, and the Inland Revenue (mnv the <Govern¬ 
ment) Laboratory Avas njipointed as the authority 
to Aihieh Courts of I/iw could reft'r di.s]Aute<l ca.se.s. 

The Aet of 1875 has been amended and extended 
b\ the Acts of 1,870 and 1800, and other .'\cts haA'e 
been a.ssoeiated or ineorporated Avith if-, such as th(‘ 
.Margarine Aet (1887) and the Butter and .Margaiine 
.Vet (l‘,)07), the whole series being (pioted (collectu-ely 
as tl(e Sale of Fo<id and Dnig.s Acts, 1875-1!»((7. 

The jiroA'isions in the, above .lets aHeeting ehendsts 
may be .sunnnnris(sl ns folloAv.s : (I) the appointment 
of public analysts by the hjcal authorities is eom- 
pnlsoCA' ; (2) the .Ministry of Health and the .Ministry 
of .Vgrieultnre (Adnai the interests of agrienltnre 
,(re in cpiestion) li,(\e poA(er to stei) in if 1h" local 
authority tails to utilise the scrv ices of the pulilic 
anahst ; (8) the appointment, and dismissal of ,i 

public anahst by ,a local authority are sidiject to 
the aiiproA’al of the Ministry of lle.iMh : (t) the 
(iialvst must alford the .Ministry cvidiaice. of his 
I'ompctcnce for the work. It is the practice of the 
■Ministry to .n cei't for such purpose tlu' Diploma 
if the Institute of ( hcinistry, fogctlicr with tlu' 
I'citdicate of th.it Institute in 'Ihcrapcnties. I’har- 
in.ieology ami .Microscojy. 

'Ill, position of the CoAcrnmcnt (hemist in the 
idiniiiistration of the .V'-ts is as follows . (I) the .Vets 
provide that in flic hearing of any <'omplaint in a, 
•ourt of justice the magistrates must, at the rc(picst 
if cither iiarty. and may theins<‘l\cs without an\ 
|irc\'ions recpu'st, .send the reserved ])ortion of the 
aimplc to the (loA'crnmcnt Chemist for analysis 
This ])roAision is taken adA'antage of in a number of 
•ascs ciieh A ear, and gh-es rise to a consiih'rablc 
unoimt of interesting A\ork relating to mcthoils of 
inahsis, the altcrathin in food on storage, and the 
igures to be taken as standards tor genuini' articles, 
riu' necessity for such iim-stigation is at onci' appar- 
•nt ni the case of milk, since sam|iles cannot under 
irdinary cireinnstances reach the laboratoiy before 
he e.x])iry of at least three or four Aveeks, and the 
ermentation that has taken ]dacc in this time has 
vsnltcd in the loss of solid matter. 

(2) 'I'ho Acts provide f(Ar the examination at the 
lovernment Laboratory of samples irf iinported tea, 
nargarine, and various dairy })roducls, the object, 
icing (u) to jirevent adulterated food of this character 
■ntering the country, and (h) to ase(;rtnin Aihether it 
■onfonus to the standards laid down for such food. 

It may be ])ointed out that therc is nothing in the 
.’nite,d Ivingdom corre.s] a aiding Avith the .series of 
ood definitions and standards which exist in .some 


SJl 

of our Colonies, and in a marked Avay in the Ihiited 
StatA'S. The main jiroAdsions of thcsi' .-Vets are briefly 
that (1) no pi'rson shall mix any artii le of food Avit'h 
any ingredient so as to render tlie article injurious to 
health, and (2) no person shall sell to Hie prejudice 
of the purcha.ser any article of fooil w bi< li is mil of the 
nature, sub.stanee and (piality demanded bv such 
purchaser. A fcAv definitions and slaiid.trds are, 
howeviT, given in the .Vets, and these h.i\e been 
added to by Regulations umlcr the .V, Is. or hy 
Regulations made under the Publii; lletilth (llcgtda- 
lions as to Food) .Vet, I!I07, the Lii'cnsing Act. I!l21, 
and the Milk and Dairies .Vet, 11122. Before regttla- 
tions on ipiestions of limits have been issued, it has 
been customary tor the Crown to institute an impiiry 
into the particular subject. 

A brief suminary of the definitions and standards 
thus fi.xed is as follows ; —(I) The sirength of spirits 
mu,si not be reduced more than 8.7 dcgi-iss under 
proof; (2) standards have been fixed for milk, 

separated milk, eomlcnsed and diied milks ; (8) limits 
have been set u]) for Avater in bulter, milk-bkuuled 
butter and margarine, and for butter f.it in margar¬ 
ine ; (4) the addition to milk of watm-, prcsciw.dive, 
eolourin.g matter, separated or recon-liluli'd milk is 
prohibited ; (5) cream mu.st not be mixi'.l with a 
Ihiekening substance, and the conditions with rcg.ird 
to the addition of preservative to it ha\e lieen fixed. 

In its care for the purity of drinking Av,dcr the 
Stale has made scAcral enactments. It may be s.iid 
that this country Icil the way as the result of the ureal 
work of Fr.mklaiid in devising nieaiis for delerming 
the potable ipialifies of w ater, and in pressme hu- pure 
sipiplics ,Vn enormous Aoliime of useful work was 
carried out by the Royal ('oinmissioii on ■S wage 
Disposal of A( Inch Ramsay was .i member. 'Ihi^ sat 
from 1811,8 until 1014, A\hen it di.ssohed, having 
projected further A\ork on indiislrial elUiients and 
I heir elfeet < ui river a\ alcr, w ork w Inch is pi-l recently 
being folloAicd iq) by .in .Vdvisor\ Comunllee t,i the 
Ministry of Agriculture and Fislieriis. 

'I lie contamination <if the atmosphere is a subject 
of concern to the .Ministry of Health A'orking uiuler 
.Vels from 18(.i8 onAvards. limits ha\e been sel to 
the disidiarge of noxiou.s and ofi'en.sive gases, and liii' 
control is in the hands of a iiuiiiIh r of chemical 
inspiv'tors, A\ho have in addition carried out a large 
number of inA’e.stigatioiis of inqiortance to giaieral 
health and to indii.stry The, contamination of t he air 
in cities is Aiat.ched by the .Meteorological Olliee, 
Aihhdi records (he ipiaiitily of soot falling in dilferent 
parts of till' country. Hy such means the ]mhlie eon- 
science is being aAiakened to the necessity for the 
provision of <a .smokeless fiu*I, a .subject engaging the 
attention of the (rovemment Fuel Reseaivh Station. 

('hemieaI control is also concerned Avith the c|nestion 
of danger to health arising in certain tiadcs. such as 
that of the manufacture of matches, in Avhich red was 
substituted by laAv for Ailiite phosphorus, with the 
limitation of lead in glazes, Aiith the nature of the 
.:ases in mine.s, and Aiith manufactures in avIucIi 
IH iisotous substances such us nitrobenzene and 
nitrou.s fiime.s are ])roduced. 

In 11)00 there Ava.s a serious outbreak of sickness 
attributable to jjoisoning by aisenic, and a Royal 
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Coiiiini.sHion 'was apjxjinteil to inquire into ti>e eases 
anil to ascertain by what safeguards the introduction 
of arsenic into food could be pivvented. A very large 
amount of chemical work was can icd out in connexion 
with tliis inquiry, and considerable attimtion was paid 
to the methods for the detection and examination of 
ai'senic. Among those contributing specially to the 
problems may be mentioned J)r. George McGowan, 
the Government Laboratory, and a Joint (,'onmiittee 
of the Societies of Ihjbhc Analysts and Ghomical 
Industry. At the Government Laboratory an elwtro- 
lytic apjiaratus was devised in which the use of zinc 
for the production of hydrogen was not necessary. 
This ap])nratu.s hn.s been modified by replaeenient of 
the expensive platinum cathode oiiginally u.sed by 
lead coated with mercury, which has been found to 
give very satisfactory results. 

It was not until the end of IfilC that the control 
of the food supply of the country ])nssed into the 
hajids of a Ministry of Food. In the meantime much 
work of a scientific nature had been done in the way 
of endeavouiing to educate the jieople on food values. 
A pioneer in (his direction vas Prof. W. If. Thomiison, 
who <K’cu])ied the tliair of Physiology in 'I'niiity Col¬ 
lege. Dublin, and who became later Scientific Adviser 
to the Ministry of Food. He was unfortunately lost 
in the sijiking of the, Irish mail boat in which he was a 
pas.seiigei'. Thonqxson communicated to the Royal 
Dublin Society early in Ifil.") an important jiaper 
dealing with the energy value and chemical constitu¬ 
tion of foods, subsequently ])ubli,shcd ns a pamphlet 
under the title of " The I'ood Yhliie of Great Britain’s 
Food Su))])ly. " 'rhe ipiestion of the food supply of 
the Lbiited Kingdom was receiving attention in 1010 
from a ('ommilt<‘e of the Royal Society which included 
among its members distinguished ehenii.sts, and at 
the request of the Board of I radc the (,'ommittec 
dri-w up a rejiort on the food supply in which much 
of Thoiiqison’s work was incorporated. It is inter¬ 
esting to not<' that in the main the ^'alu(‘s given by 
Atwater in the '' t'hcmieal Gomposition of American 
F’ood Matciials ” were followed in the c.alculations. 
There can be little doubt that the deeision of the 
Government to recover a larger pro])ortion of the 
grain for hiiman food in milling wheat, and to restrict 
the u.se in brewing and distilling of materials ca]iablo 
of use us food, arose from the suggestions put forward 
by this Scientific Committee. 

The chemical examination of the enormous 
quantities of food, together with the ins])ection of 
the packing and the te.sting of materiaLs used for 
the purpose, forwanled overseas from this country 
for tlie Army in the, war was entnisted to the Govern¬ 
ment Ddioratory. (.'hemists Were establLshiid at 
the various receiving depots, and all goods delivered 
by contractors were inspicted, and, if con.sidered 
neee.ssary, s,im])led and analy.sed as to their con- 
fomiity with specification. The chemist reported 
upon each dehvery before the Army authorities 
proceeded to issue it. 

The Metlical R.'search Council, now under a 
Committee of the Privy Council, deals with subjects 
coming within the province, of biixlicmistry, and 
the organic chemist has here an opportunity for 
preparing substances which the kn^ledge now 
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available indicates as likely to Ijc of value in com¬ 
bating, for example, disea.se.s due to blood parasites. 

AomcirLa’URB 

The connexion of the State with scientific agri¬ 
culture. goes back to the beginning of the nineteenth 
century. The p-riod from 1770 to 1820 was one of 
great activity in agricultural development. It was 
then that .several of the oldest agricultural societies 
were formed, and the Chair of Agriculture and Rural 
Kconorny founded in Edinburgh University. 

'The first Board of Agriculture was formed in 1793, 
atid it was to this Board that Humphry Davy, 
himself one of its members, delivered during the 
years 1802-1812 the courses of lectures which were 
afterwards published under the title of the “ Elements 
of Agricultural (.‘hemistry.” Davy iti his intro¬ 
ductory remarks dealing with the object of the 
lectures sets out clearly what he understood by 
agricultural chemistry—it “ has for its object all 
tho.se clianges in the arrangement of matter con¬ 
nected with the. growth and nourishment of plants ; 
the comparatir-c values of their produce as food ; 
the constitution of soils ; the manner in which lands 
are enriched by manure, or rendered fertile by the 
ilifferent processes of cultivation.” This statement 
sets forth the position to-day, and in the progress 
that has been made towards the attainment of these 
objects the chemist has played an important part. 

Although Davy quotes the results of his chemical 
W'ork on a series of gra.s.ses, tio great advance was 
made for many years, and when it did come it was 
at. the instance of private enterjjrise. To John 
Bmine't Lawes, the founder of Rothamstc-d, i.s due 
the initiation of experiments which began hi 1834 
and have eontinued unintcrniptedly until to-day. 
Joseph Henry GQbert joined Lawes in 1843, aijil the 
association of the two was not broken until Lawes' 
death in liKtO. '\Vhen Gilbert, died in 1901, Sir A. 
I). Hall became director, and he was succeeded in 
1912 by the iiivserit director. Sir .lohn Russell. 

'Hie next ex])erimetital station in England was 
that founded by the Royal Agricultural Society, 
on the Duke of Bedford’s estate at Woburn under 
the direction of Dr. A. Voelckcr, awl now carried 
on by his son Dr. J. A. Voelckcr. The Royal Agri¬ 
cultural College at Cirencester was founded in 184.5. 

'Ihc development of the scientific study of agri¬ 
culture was thus left largely to such institutions as 
that of Rothamsh'd, and to certain agricultural 
colleges which did not rei'eive. State aid. 

'The first legislative action on behalf of agriculture 
with which tlie chemist was concerned was an Act 
for the protection of the agriculturist against fraud 
from the purchase of inferior or worthli.-ss manures 
and feeding stuffs. By the Fertilisers and Feeding 
Stuffs Act of 1893, superseded by the Act of 1906, 
the seller of artificial fertilisers and certain classes 
of artificially prepared feeding stuffs was compdied 
to give with the goods an invoice guaranteeing the 
■[rercentages of siaxafied constituents on which the 
value of the article dejrended, and county authorities 
were required to appoint agricultural analysts for 
the puqrosc of checking the statements on the 
invoice by analy.sLs of samples. The Board of 
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Agriculture also appointed a chief analyst who was 
required to analyse the reserved samples in cases 
where discrepancies wore of such a nature as to 
lead to the possibility of proceedings in Court. 

It will tlius be seen that, with the exception of 
the encouragement given to the work of Davy, the 
first State action was not towards the development 
of agriculture, but for the repression of fraud. 
There were, however, movements from time to time 
in the direction of scientific inquiry into problems 
connected with agriculture, such as investigations 
into the effect of food and breed on milk, and 
into the efficiency of sheep dips, with both of which 
the Government Laboratory was closely associated. 

No systematic educational work in scientific 
agriculture was attempted in Great Britain before 
ISfOO, when an Act was passed allocating annually 
the sura of £,‘500,000 for “ aiding and developing 
agriculture and rural mdustries by promoting 
scientific research, instruction and experiments in 
the science, methods ami practice of agriculture 
(including the provision of farm institutes).” Under 
this Act, a system of agricultural research was 
framed, based on university and on research institu¬ 
tions hke Eothamsted, and linked up with the agri¬ 
cultural colleges. The .scheme formulated enabled 
the Development Commissioners appointed under 
the Act to lorm now institutes as well as t<i extend 
the existing ones. Botham,sted was largely extended, 
and increased facilities afforded for work on Plant 
Physiology (Imperial College), Plant Breeding ((.'am- 
bridgo University), Animal Nutrition (Cambridge), 
Dairying (Reading), Animal Pathology (Royal 
Veterinary College), and on similar subjects. In 
many of these the chemist was essential. Another 
part of the scheme was the foundation of scholar¬ 
ships awarded to selected graduates of universities 
tenable for a three-year course of research. In 
certain selected teaching institutions technical ad- 
vLsem for fanners were appointed, and re.scarches 
not capable of being pursued at an institute were 
maintained elsewhere. 

The provision of this scientific work for the benefit 
of agriculture is canied out^by the Commissioners 
through the medium of the Board of Agriculture, 
with which ixrlicy is discussed and details arranged. 
It represents the first co-ordmated attempt by the 
State in the United Kingdom to secure a compre¬ 
hensive scientific study of the problems of agriculture, 
and the first syste.matic endeavour to apply .scientifio 
method to the develo[)ment of agriculture. Results 
followed at once, and as an illustration it may lai 
pointed out that in the eight years from 1912 to 1920 
Bothamsted issued, in spite of the adverse effects 
of the war, 75 scientific papera, published eight 
books, and contributed numerous articles for fanners 
and teachers, and the Cambridge Animal Nutrition 
ytution also publislied 60 pa^rers in the same ireriod. 
Other institutes also contributed to knowledge on 
this subject. 

During the war, agriculture in thi.s country was 
affected in several ways—for example, by (1) 
shortage of the usual feeding .stuffs for cattle, and 
(2) shortage of fertilisers, particularly potash and 
nitrogen, both as nitrates and ammonium salts. 


At the same time there was a demand for an in¬ 
creased production owing to the diminished supplies 
of essential foods from abroad. 

The attention of chemists was directial to these 
points. Fortunately the research instilut('s provided 
by the funds of the 'Devcloxnnent AtU- referred to 
above were in existence and available for making 
investigations. Thus the staff at Rothamaled under 
Russell gave special attention to the shortage of 
manures and pircirared monthly notes for the guiibince 
of farmers, while the Animal Nutrition lastitute 
at Cambridge under T. B. Wood xirovided monthly 
notes on the uses of available feeding stuffs. In 
the labter part of the war, conferences W'cre held 
weekly at the Food Production Department in which 
research workem from the institutes took part. 
These meetings had such value that the Ministry of 
Agriculture and Fisheries have now constituted 
an Advisory Council in Agricultural Research at 
which the du’cctox's of the institutes meet jxwiodioall}' 
to review the xnogntss being made. 

When the war-time requirements of nitrogenous 
fertilisers are comsidered, it is significant that the 
Xiroduction of nitrogen in the form of ammonia 
showed no increase in the first years of the war, and 
only a six x>er cent, increase in 1917 over 1912. 'J’he 
restriction of nitrate supxxlies for munitions caused 
a greater demand for nitrogen in the form of ammonia, 
and it may be expected that in the future oven larger 
quantities will bo needed. The Nitrogen Products 
Committee estimated that the x>ossible demand in 
the near future for tirtificial nitrogenous fertilisers 
for the United Kingdom would be 10<i,(KK> tons of 
nitrogen, or four times the quantity used in 1913. 

Of the fertilis(>r ammonium sulphate, wo produced 
before the war five times as much as we required 
for our own use, but we imported also over l(i(),t)€0 
tons a year of .sodium nitrate from Chile. During 
the war the importation of this salt Wixs quadrupled 
and nearly all was taken up for munitions, being 
converted into nitric acid for the xmrpose of nitrating 
glycerine, cotton, toluene and phenol, and m<*wio 
into ammonium nitrate for the exxdosive amatol. 
All our exxilosives therefore depended on the importa¬ 
tion of Chile saltx>etre, a conilition of affairs which 
gave rise to great anxiety. Although we still had 
sufficient ammonia, there was no x>liret available 
for oxidising it to give the intric acid r(>quired. 
As no sodium nitrate could be sxiared for agriculture, 
its x>lacc was taken by ammonium sulphate, of which 
increasing quantities were used for manur'ing the 
soil to obtain increased productivity. At the same 
time this salt was being mcreasingly used for making 
ammonium nitrate, so that the time axqrroacherl 
when, in place of the ample margin before the war, 
a shortage of ammonia was in sight. 

The claim of munitions on suixihurie acid also 
materially reduced the quantity of ammonium 
sulxihato as well ns of superxihosxihate by about 
49 XKii' cent., and chemists had to devise means 
for using nitre-cake in its place in the manufacture 
of these fertilisers. 

Anxiety as to the want of eaxmeity of the country 
for fi.xation of atmospheric nitrogen had led in June, 
1910, to the foundation of the Nitrogen Products 
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(iommittee, tlic results of whose labours will be found 
in a massive Blue Book full of information on statistics, 
on processes, and on the comparative merits of 
methods for developing power. A stall of chemists 
and i>hysicists attached to the laboratory of this 
(Jommittw was actively engaged on investigations on 
the conditions of manufacture r>f ammonia by the 
Haber process, as well as in determining the physico¬ 
chemical constants of the gases invohed. Bfueh 
valuable work was .accomplished both on the com¬ 
bination of hydrogen and nitrogen ,and also on the 
oxidation of tlu' jaoduet to nitric acid, .so that the 
(iommittee was nbk' to reeotnmend the erection of 
a trial plant in Eebruary, lttl7, and by Octolier of 
that year the Department of Kxplosives Supply 
reeoinmeniled the jjroeeas worked out. for adoption 
in a national factory, and a start had been made 
towards its erection at the end of the war. 

I'his project was taken ox er by iS\ nthetie Ammonia 
and Nitrates, Ltd., which has eontimnal the research 
work and erected the large-scale plant. Tt is satis¬ 
factory to be able to announce that, instead of being 
about the only great nation not engaged in the 
fixation of nitrogen from the air, we ha\e now in 
Great Hiitain a ])lanl producing at the moment 
l.^O tons of synthetic ammonia a w<'ek. From the 
point of view of agriculture as well as of national 
defesnee, this cannot fail to afford a fn sh, if somewhat 
delayed, contidence. 

T'he shoitagc- of i>olash supplies was apparent 
soon after 4ear broke out, since nearly all potash 
eame from Germany. Attention was immediately 
drawm to other possible sources of supi)ly and to 
means whereby the ixffash in stable combination 
in the soil might be made available. Bussell at 
once called attention to the potash salts in the ash 
of sea-weed, bracken, hedge-clippings, wood-waste, 
and similar substances, and, he also advised the 
use of lime, and in certain e.ireumstanees of sodium 
salts, whereby potash in the felspars and clays became 
available. 

Numerous suggestions put forward as to possible 
sources of supply of potiush were inquired into. 
In one interesting ease, where a small-scale ])lant 
was put into oj^K-ration under the sujxuvision of the 
Government Laboratory, a good yield of potash 
was obtained from felspar, but tin- process involved 
the production as a by-yircHluct of so large a quantity 
of an inferior cpiality ot cement that miless a nn.i ket 
could he obtained f(>r this there was no possibility 
of working the proee.ss succc-ssfully. 

A source of suyipK' that was used to a eerttiin 
extent was the lluc-dust of furnaces, which was 
found to contain a fair though variable quantity 
of potash, (,'onsiderable developments were made 
by Mr. Kenneth Chance, ot the British Cyanide.s 
Go., in the direction of obtaining from the ores dealt 
with in the United Kingdom a large supply of jiotash, 
and an extensive scheme of operation was con¬ 
templated before the Armi.stiee, 

Aitother direction in which supplies became 
restricted was in respect of phosphatie manures. 
Importation of bones, mineral yihosphates, and 
guanos, owing to war conditions, could not be main¬ 
tained, and, owing to the demand for sulphuric 


acid for essential munitions of war, the supply for 
manufacture of superphosphate was strictly limited. 
Hence attention was directed to the examination 
of the results obtained by using finely ground natural 
mineral phosphates and basic slag. These insoluble 
pho.sphntcs were found to possess a greater value 
as fertilisers than had been thought. 

The shortage of food-stuffs for cattle arose partly 
from decreased iuqiorts, particularly of linseed, 
cottonseed and grain, and partly from causes within 
the country, as for exainyile the dilution of flour 
with mai/.c and other cereals and the milling of the 
gram to obtain an incivasod percentage of flour for 
human food, whereby the quantity of milling offals 
w as reduced. The attention of chemists was at 
once directed to the question of neW' or hitherto 
little used food-stuff.s. For some years prior to the 
war the inqiortation into Continental countries, 
paiticularly Germany and France, of valuable oil¬ 
seeds had been rapidly increasing, thus providing oils 
for margarine manufacluro and valuable cakes and 
meals as food for cattle. The case of palm-kcrneLs, 
a valuable, source of oil and cake, is a striking one, for 
British West Africa exjxjrted before the war about 
2;t0,000 t., of which 35,000 t. came to Fngland and 
181,000 t. to Germany, and a similar condition 
applied tev coyira, earth-nuts and sesame seed. These 
and many other seeds began to be diverted to the 
British market, and the cakes or meals, after examina¬ 
tion of feeding value, formed a useful addition to the 
food supplies, as w as illustrated hy the great increase 
in the manufacture of margarine. 

Home supplie.s were also explored, materials which 
had hitherto been discarded weri' tried, and wa,ste 
material from a variety of sourcc.s was utilised. In 
all this the work of the chemist was essential. The 
elucidation of the composition of the material, of the 
digc.stibihty coellicicnts of its various constituents, 
and of its feeding value, was the contribution of the 
chemist to this great problem of the nation. 

•Since many of the war-time expedients mentioned : 
above were, of a makeshift character, it is not sur- i 
yirising that they did not survdvc when normal 
economic coiiditions arose. Thus, when suljihuric 
acid again became available, the troublesome use of 
nitre-eako was abandoned and blast-furnace Hue- 
dust was no longcrcollecb'd. Itw as disaiqaiinting that 
the nitrogen fixed in the large surplus stocks of 
cxplosive.s, both in the fonu of nitric esters and of 
nitrogen compounds, could not profitably bo utili.sed. 
Many of the difficulties were overcome in the case of 
the nitric esters by the application of a process of 
alkaline hydrolysLs, but the attempt was abandoned 
on account of the difficulties which arose during 
process in freeing the yiroduct from poisonous im- 
jiurities and in putting it on an economic basis. 

The war-emergency work has had some lasting 
eff ects, of which may' be, mentioned the development 
of a process for makuig “ synthetic farmy'ard manure,” 
the increased use of basic slag as a phosphate fcrtilLser, 
and the increased attention that is being devoted to 
the newer nitrogenous fertilisers, more particularly 
those produced by fixation of atmospheric nitrogen. 

'J'he lessons of the war have not, however, been 
entirely lost. The last report of the Development 
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CVimmissioners, for tho year ended March 31, 1923, 
shows advance in every direction. In addition to the 
sum available from the Development Fund of tho 
Act of 1909. it wa.s possible to make increased grants 
owing to the inonoy received under the Com Produc¬ 
tion Acts (Repeal) Act, 1921. The special fund 
enabled grants to bo made for additional research, 
as, for example, the extension of the advisory scheme 
in (ionnexion with agricultural research, the provision 
of scholarships for cluldnui of agricultural workers, 
and the endowment of a Chair in Animal Pathology at 
Cambridge. In order to prevent overlapping and 
to secure co-ordniation, the Development ('ommis- 
(doners are working in cf)nsultation with the Medical 
,Kesearcli ('ouncil and the Department of Scientific 
and Industrial Research. 

f It may be said that the greater part of the w ork on 
[agricultural chemistry .since tho war has been of a 
jfundamentnl nature, the results of whitih have not 
fyot become capable of translation into agricultural 
'practice, although they may bo expected to exert 
ultimately a pow erful influence on fanning. 

Otheu Activities 

In addition to the activities that have been grouped 
under the respective headings, there are many otlu'rs 
bearing on iStatc jirobloms wluoh have occupied the 
attention of chemists. 

Thus, ox})e(btionH, such as that of the CMlenger, 
have beet) fruitful in results of chemical work. ’I'he 
investigations of Dittmar on the compo.sition of sea¬ 
water and of Murrffy on mineral phoBphate.s may bo 
Recalled in tliLs connection. 

i For data on the chemical composition of rocks (he 
I^teological .Suncy is itidebted to tlie work of Percy, 
pick and Pollanl. and for Work on the formatioti of 
Igneous rocks to TeaU, Marker and Flott. The 

i emarkablc exjK'iiments of Sir John Hall on rock- 
ormation at the beginning of the nuieh.'cnth century 
lave been described in a recent British As.sociation 
ddress. On .several occasions the choice of builchng- 
tone, esixjcially for the Mouses of Parhament, has 
leen before groups of geologists and chemists, 
especially with respect to the^ action of atmospheric 
impuritkis, and, although the causes of decay are 
fairly clear, its arrest still fonns a difficult problem. 

The difiiculties in selecting colours sufficiently 
fugitive to prevent the removal of obliteration marks 
from postage and fiscal stamps were to a Large extent 
solved by the activities of Warren de la Rue. 

Investigations on such matters as the above for 
various Departments of State form part of the w ork 
of the Government I.,aboratory, wliich in addition, 
luring the war, had to advise concerning the con¬ 
servation of materials, the control of imports and 
jxports by tho War Trade Department, and on the 
nature of contraband goods. 

OiiCANisED Aptuei) Reseauch 
In the middle of 1915, at a tune when our shortage 
of many essential materials brought out the need for 
tho application of more scientific methods to our 
industries, if wo were to succeed in competition with 
other countries after tho war, tho Department of 
Scientific and Industrial Research was founded. It 
set out to assist firms in an industry to co-operate 
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with one another and employ a staff of scientific men 
to solve their problems and develop their industry, to 
assist other (lovernment Departments desirous of 
having investigations carried out, to organise research 
into problems of practical utihty of wiilc imjx)rtance, 
and to foster the prosecution of rcscarclies in pure 
science. With the exception of tho last, these aims 
can bo considered as coming under the de.signation 
of organised applied research. Tlic Department has 
always strongly insisted that it is this tyjK' of work 
only that it seeks to organise, the assisted worker in 
pure re.search being left entirely froi'to follow his bent. 
As regards scientific policy, the Minister in charge 
of the Department is advised directly by a Council 
of independent scientific men, and these are repre¬ 
sented also on the various Boards and Committees 
entrusted with tho supervision of such investigations 
as are directed by the Department itself. 

Research Associalions .—From the success attending 
applications of scientific research in military and 
industrial problems during the; war, the ]cs.son wws 
drawn that our industries in peace-time shoukl he 
infused with fresh and more vigorous life hy methods 
whicli had proved their w'orth at our time of need. 
Foresight in these matters was necessary, since it 
behovfxl Great Britam, no longer with the industrial 
world at its feet, to make the utmost use. of its 
resources, by adopting the methods that were most 
efficient and solidly based on science, in order to 
produce material that would maintain the tradition 
of the excellence of British goods. While it was’ 
recognised that the most powerful chemical industries 
maintained efficient research staffs, it was docidHi 
to encourage sej.arate industries to organise themselves 
for the co-operative prosecution of research. To the 
associations erected under this scheme grants, for a 
term of years only, and usually on a pound-for-pound 
basis, are made from a fund of a million iv.unds voted 
hv I’arlinnient in order to demonstrate to the indus¬ 
tries the advantage of investigating their own 
ttxffiideal problems, for it w'as recognised that many 
industries W'ould have to carry out research them¬ 
selves before they could projx'rly appreciate its appli¬ 
cation. In its last published Repxirt the Department 
remarks on the continuance of these grants to the 
associations beyond the originally intcmled jieriod of 
fiv-e years, as this piwiod has proved insufficiently 
long for the ec^uipment of laboratories and the 
etfeetive launehmg of important investigations, 
especially during a time of industrial depression. 

A very wide field is covereil by the research 
associations. Among tho.se that have been set up 
in which chemistry is important are associations for 
tho textile industries, for rubber, leather, and shale 
oil, for flour and sugar, for non-ferrous nietak, cast- 
iron, glass, refractories and Portland cement, and for 
scientific instruments and the photographic industry. 

As the results obtained by the a,ss<)ciations are 
primarily for the benefit of their constituent memlx,‘r8, 
the onlooker lias a chance of gauging the chemical 
work carried on only from the communications which, 
following an enlightened iwlicy, the management of 
some of them permits to bo publialied ; and as many 
of those are contributions to “ pure ” cliemistry, 
an e.xample is afforded of the opportunity as well as 
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of the noceflsity for work of this kind in the case of 
investigations undertaken primarily for an indus¬ 
trial purpose. 

It would be impossible to review the work of the 
research associations for all the.se industries, even if 
the data were available, and so reference will bo 
marie only to some of their publications, relating to 
textile fibres, cotton, flax, wool and silk, as the work 
published presents many intcesting features. Thus 
there are being studied the products of the hydrolysis 
of cotton, with an obvious bearing on the constitu¬ 
tion of celliiJose, the chemical constituents of cotton 
waxes, and the action of micro-organisms on cotton 
fibres and fabrics. Flax, hemp ami ramie fibres are 
being investigated as to their dislingui-shing charac¬ 
teristics and behaviour with rcagexits that affect 
their lustre and absorption of dye.s. Wool has been 
found to have a selective action, whereby it absorbs 
the alkali from the soap used in scouring, and methods 
have been evolved for accurately folloiving the 
action in practice. Similarly with silk, a systematic 
.Study is being made of the action of acids and alkalis 
on the eoinponents of this libie. In the re,speotive 
laboratoiies the chemical and physical properties of 
each of these lihres are being studied and correlated 
for the purpose of explaining, for example, their 
strength and lustre, and at a recent meeting of the 
Faraday Society the methods and results of workers 
in all these fibres were rcvicMcd in a (leneral Dis¬ 
cussion. 

A ck)se .scicntitic scrutiny is being applied to the 
tanning of leather, and the ehemical and physical 
changes involved, together with a bacteriological 
study of the process. Equally important for this 
industry and for that of making photograidiio plates 
is the study of gelatin, whose chemical and physical 
properties are being elucidated, whilst work of benefit 
to pure science has been published on the effect of 
light on the photographic plate. The study of the 
chemistry of glass and the physical properties 
associated with changes in its composition Ls another 
another example of work that has been reported in 
the literature for improvement of an industry. 

The record, as has been stated, must be incomplete 
but the subjects mentioned present the appearance 
of being valuable in the scientific study of material 
and process, and can scarcely fail to lead to the 
betterment of the respective industries. 

Umnh .—The Boards and Comnvittees under the 
Department may be broadly divided into those which 
undertake the investigation of work of national 
importance, and those which undertake work of 
specilie importance to Government Departments and 
correlate the sciimtilic work that these carry out. 

A largo amount of chemical work is carried out by 
these Boards. The Departmental Research Boards 
and Gommittccs dealing with chemical subjects are 
concerned with the cause of the deterioration of 
fabrics by organisms and light, and their fireproofing ; 
with the'changes that food undergoes under varying 
conditions of storage, and the coicstitution of fats ; 
with the chemistry of the treatment of timber ; with 
the survey of our coal resources and the economic 
usage of coal; with the production of alcohol and 
liquid fu<^ from waste vegetable matter with the 


chemical aspects of the'itt.eblem8 of adherion, lubric^^^ 
tion, restoration of museunF-Cxhibits • ® 

materials, paints, and the 
and with the properties of several 
For subjects of the magnitude and importlue 
some of these, staff and equipment have in severaT' 
instances been provided on a large scale, and a 
growing number of monographs and communications 
to the literature issues from the respective Boards. 

'J’he Co-ordinating .Board for Chemistry, like the 
similar Boards for other sciences, was founded for 
the purpose of securing interchange of information 
among Government technical establishments, seeing 
that outside interests are informed, when this is 


practicable, and arranging for researches not other¬ 
wise provided for. The Board carries out these 
duties in consultation with representatives of the 
Fighting Services and of other Government Depart¬ 
ments materially affected, and with independent 
chemists, when departmental schemes of work are 
reviewed in the light of information that may be 
in the posse.ssion of any of the members of the Board. 
To this Board arc referred questions of wider import¬ 
ance than are within the purview of any one Depart¬ 
ment, and it keeps under its consideration the 
development of the natural resources of the country. < 
With further facilities for undertaking invc.stigations, 
it wilt be in the position to extend such work and 
to arrange subjects not otherwise provided for, 
us well as for those at present under investigation. 


Assisted Gkneeal Re.search: 

Apart, from the indirect help afforded to the 
universities by means of Government Grants, direct 
assistance is given by the Department, of Scientific 
and Industrial R('Be.arch to research workers who 
may bo students, or independent workers, and to 
important, pieces of pure research. I’o these grants 
no conditions arc attached ; they are given for the 
extension of knowledge. 

One of the objects of these grants is to encourage 
the supply of highly-trained scientific research 
workers to meet the growing neeils of the Govern¬ 
ment, the industries of the country, and indeed 
of the Empire. The lack of such was felt acutely 
during the war, although now', for chemists with 
the usual qualification at any rate, the conditions 
have changed. 

Student.s are given grants on the recommendation 
of their professor that they are a type likely to bo 
greatly benefited by spending tw'o years at research 
work after taking thoir degree. In this case the 
award is for promise and not for achievement, and, 
the hopie is cuti^rtained that the necessity for these, 
grants will gradually disappear when univereity 
iinanco is on a sounder basis. 

Grants are given to independent workers who have 
shown their capacity for research, and who arel 
handicapped by lack of facilities. Further, for 
work of unusual importance, substantial financial 
assistance may bo given when it appears desirable. 

In this way comes recognition of the national 
importance of the highest type of scientific work, 
and to this, of course, no conditions are imppsed 
as to the lines on which it should be carried out. 
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SUMMAHY 

Tlie State’s appeal to chemistry has developed 
through the gradual recognition of the need for the 
application of that science to matters relating to 
its preservation, its currency, its financial support, 
its health, its food supply, its industiies, and finally 
to academic science. A chart illustrating this 
development historically is aiipendi^d to this address. 

In tlie course of this development, advantage has 
been taken, if sometimes tardily, of the general 
advance in cla'inicai knowledge, and frequent 
jccourse has been had to the advice of well-known 
chemists of the day, and collectively of the Koyal 
Society ; thus for various purposts the foUoAving 
chemists, as ofiicials or consultants, have in the past 
alTordcd assistance in t he solution of .specific problems 
referred to them, or by taking part in Commissions : 
Boyle, Newton, Davy, k'araday, Daniell, Graham, 
Hofmaiiii, Redwood, Abel, Robcits-Atisten, Percy, 
Dupre, Playfair, I'Vanklatid, Ramsay and Dewar. 
It has haj>pened in .several instances that .as a result 
of the.se Commissions and refen.'nees to ehemi.sts 
some definite chemical .aoti-\dty of the State has 
•'merged. 

ft will be convenient in this summary to review 
the State’s chemical activities before, during, and 
after the war. 

BJ'U'OKK th r IVAIt 

Defence .—For its defence, establishments for the 
pi'oduetion of e.vplosives were early maintained, 
and when this ultimately took the form •)! a chemical 
manufacture the Oovenunent factory took the lead 
in devising efiiei(mt processes, whik; from the various 
State research establishments has issued during the 
last, lifty years an important body of original con¬ 
tributions to the theory of exj)losivTa and to the 
knowledge of their propertie.s. 

Metallurijn .—The metallurgical progre.ss of the 
country has always been a concern of the State by 
reason of its application to defence by land and .sea, 
and close touch has been maintained with successive 
developments in the manufacture and use of cast- 
iron, wrovight iron, steel and non-ferrous alloys. 
Whik^ the main advances in process have been made 
in th(! gri'at iron and steel woi'ks, material contri- 
biitioms to ktiowledge in this sphere have been made 
by chemists in the Government service. 

llcvcnne. -For its revenue, imposts were applied 
in early times, but svith great uiiccitainty, until 
the charge was put on a scientific btusis. Very 
a<curate tables for the strength of aletrhol were 
worked lait under the supervision of the Royal 
Society at the end of the eighteenth century', to be 
supei-seded by revised ones issued oidy a few years 
ago, when, in .addition, new tables were issued also 
by the Government Laboratory, for determining 
the gravity of worts Ixdore fermentation. The 
•luestion of lendering alcohol unpotable, but still 
useful for industrial purjxjses, has occupied much 
attention. As some misapprehension .still exists 
as to the availability of alcohol for industrial purposes, 
a .st.atoment has bivn included in which the main 
facilities are indicated. It was on account of the 
necessity' for safeguarding the revenue that the 
Government Laboratory was primary erected. 


although it now performs chemical work for all 
State Departments. 

Health .—The three main stops with regard to 
public health and sanitation in this period were 
the forcing of these questions into prominence by 
Playfair, with the consequent Gommissions and 
legislation leadhig to the formation of the Loc.al 
Government Board and its successor, the Ministry 
of Health, which has many varied activities in pre¬ 
serving purity of air and water and protecting the 
workman in dangerous trades ; seeontlly, the deter¬ 
mination of standards for a safe water supply fo 
the pioneering work of Frankland; and thirdly 
the appointment of public analysts by the loco 
authorities, with the Government Lah(.)ratory a 
refereo, for safeguarding the supjdy of food. 

Agriculture .—Science was bemg appfied to agi. 
culture about the end of the eighteenth <!entu 
and at the Ix'ginning of the next Davy did pioneeri. 
chemical work for the Board of Agriculture. Priva 
endeavour is rcsixmsible for the next dovelojunen 
State action h<'ing Imdted to the prevention <}. 
fraud in the .sale of fertilisers and feeding stulT.s. 
In 1900, however, the annual allocation of a .sum ^ 
of money to the Development (.'ommis.sion for tho 
advancement of .agriculture stimulated researcii in i 
a large numlxjr of inslitutiona engaged in the scientific 
study of pnddoms in which chemistry enters. 

Other Activitiejs.- -^n addition to the chemical 
work reviewed in the fon-going seetions, there is a 
variety- of subjects connected with .State Depart¬ 
ments to which chemist.s hava; contributed, such 
as the oouqwsition of tho .sea, and tho c<jmpo.sitiou 
and phyai(;al chemistry of rocks and building-stone. 
At the Government Laboratoiry a largo number of 
investigations have been (inducted on matters 
directly referred from Government Deportments. 

DimiNG THE War 

In all the .activities de.sciibcd, the w ar requisil ioned 
the work of the chemist, but, naturally', predomi¬ 
nantly te mei't the demands of active warfare. 

Defence. —'I'hc attention that had bix'n Iwstowed 
on the subject, of proiKillants enabled ex[)an.sion to 
take place with no important alteration in the 
technique of their manufacture, to which was 
adapted a new typo of cordite, ultimately matle on 
the largc.st scale, without using an imjjortod .solvent. 
For high ex]>losives we were in much worse ease, 
as these had not been made by the Government, 
and Were manufactured in Groat Britain only in 
small quantity. Their .study at Woolwich led to a 
rapid evolution of now jwocesses, substances, and 
methods of use. 1'hus a method was worked out 
for the manufacture of trinitrotoluene, and to save 
tills substance a now high explosive, amatol, deviaed. 
Tliis explosive, consisting of ammonium nitrate 
and trinitrotoluene, passed exhaustive trials and was 
ultimately produced at the rate of 4000 tons a week. 
The production of the ammonium nitrate for .no • 
mixture was in itself a stupendous undertaking. In 
the Rescareh Ikipaitment, Woolwich, the number 
of qualifietl chemists engaged in the study of ex¬ 
plosives in all their aspects ultimately exceeded a 
hundred, while for manufacture and inspection 
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over a thousand were employed. The ideal set 
before himself by Lord Moulton in 1914, to produce 
nothing less than the maximum of explosives of 
which the country was capable, was realised, and 
they assumed a quality and character that catised 
them to be copied by our Allies, and in reliability 
proved themselves suptirior to those of the enemy. 

Starting unprepared, and without the advantage 
of a well-develo]3ed fine-chemical industry, we 
were able ultimately to make a reply in the field 
of chemical warfare that was rapidly becoming more 
and more effective ; at the same time, by study 
and often self-sacrificing experiment, protecting 
the soldier by the development of very efficient 
respirators. In this connexion and in that of 
explosives nearly every professor of chemistry in the 
country and many from overseas were engagcfl. 

Mehillnrgy .—^The enfinnous demand for metals 
led to an unprecedented concentration of the metal¬ 
lurgical industries on the needs of the State, and 
to an eq\ial concentration of metallurgical science 
on investigatioji devoted to improvement in quahty 
of materials for now and special war purposes. The 
work of the Aircraft Production Department, aided 
by many metallurgists and enigneers, on alloy 
steels, of the National Physical Laboratory on 
aluminium alloys, and of the Metallurgical Branch 
of the Rcvsearch Department, Woolwich, on the 
heat-treatment of heavy forgings and on the drawing 
of brass, is typical of the successful effort made in 
every quarter. The knowledge thus gained was 
disseminated and has had a great and jwr- 
manent effect oti manufacture. 

Health. - A committee of thi^ Royal Soch-ty had 
bi'cn studying food values, and were able to afford 
the Food (JontroUer, when he took office, valuable 
data bearing on the rationing of food. They had 
considered subjects which shortly Ix'came of much 
importance, .such a.s a better recovery of flour in 
milling wheat. The chemical examination of the 
food for the Army in the war, carried out by the 
Goveniment Laboratory, employed a largo .staff of 
chemists. For the supply ,of many fine-chemical 
substitutes used in medicine and surgery, fornuTly 
imported from abroad, such provisional arrange¬ 
ments had to be made as the organisatioTi of many uni¬ 
versity laboratories on a semi-manufacturing basis. 

dyWeaKwre.—Effects on agriculture during the 
war were shortage of the usual feeding stuffs for 
cattle and of fertilisers. The chemists stationed 
at Rothamsted gave special attention to the shortage 
of manures and prepared iirstructions for the guidance 
of farmers ; and several sources of supply of potash 
were exploited. As sulphuric acid was required 
for explosive work, line grinding of phosphates and 
basic slag was found to bo more efficient than was 
expected. Shortage also directed the attention 
of chemists to the use of little known foodstuffs. 

Other Activities .—In many other activities in 
connexion with the war chemists wore directly 
involved, such as in affording advice on the con¬ 
servation of materials, on the numerous questions 
arising from the operations of the War Trade Depart¬ 
ment, on the restriction of imports and exports, 
and on matters of contraband. 


Afpeu Tiin Wak 

The magnitude of the ehemic.il effort, it can bo 
claimed, was a factor in W'inning the war vhich must 
bo reckoned as of iniporfance only second to that of 
the br.avery of our forces in the field. But it has left 
a lasting mark, and given to chcmisliy a value which, 
were it not for the rapidity with which fhe achieve¬ 
ments of sckmcc are forgotten, ought to keep 1)efore 
the public its connexion with almost every phase of 
activity. 

Defevre.- -ff.'o take our subjects in the same order, 
we may consider some of the effects of the energy 
spent on the production of munitions. '1 he iniensivo 
study of explosives and of other chemical .substances 
used in the war has led to a more comjilcfe knowledge 
of their ohemistrj', their phj sieal and explo.sive projier- 
ties, and has advanced chemical theory. These 
advantages arc not of military importance only, 
but aro reflected in the production of trade explosives, 
and the records of the Department of Explosives 
Supply afford examples of treatment of many prob¬ 
lems of interest to the general chemical technologist. 

A further benefit w as readied by chemists in every 
po.sition, from the Profea.sor to the younge.st graduate, 
coming into direct contact wdth manufacturing 
methods and thus gaining insight ints) the applications 
of their science. It became apparent that there 
was a shortage of a tj^pe of chemist which had been 
develojied in Germany, skilled in the Iransferenco 
of the chemical process from the l.aboratory to the 
works .scale in the largi'st enterprises. A chemist of 
this tyjX) is one who, besides having a sound know¬ 
ledge of chemistry and physics, has had experience 
in the materials of construction used on the large 
scale! and in the operatif)n of the usual tjqres of plant 
for carrying out the operatiotis of chemical manufac¬ 
ture, and who is capable of working out fiow-,sheet8 
illustrating the process, and oiX'rating plant with 
every regard to economy. As a re.sult of the war-time 
experience of our deficiencies in this direction has 
arisen the movement for erecting ('hairs of t'hemical 
Engine<‘ring in some of our univereities. It is t<j bo 
cxjxcted that from these schools, especially where the 
instnjction is superimposed upon a full graduate 
course, will emanate men who will leafi the way in 
the apijfication of academic science to industry. 

Metallurgy.—Wh.)\.e: the interest of metallurgical 
science in war material has fortunately fallen to a 
j)eaco-time level. State jiarticipation in the support of 
scientific research remains far greater than l>efore the 
war. In metallurgy it is exercised through the De¬ 
partment of Scientific and Industrial Research, with 
its organisations of the National Physical Laboratory 
and the Industrial Ih'search Associations. The State 
maintains efficient research establishments for the 
Fighting Servic,es, but it is significant that the largest 
of these is undertaking industrial metallurgical re¬ 
search on a considerable scale, for the benefit of the 
bra.ss and other industries. State support and en¬ 
couragement are undoubtedly powerful factors in the 
rapid progress now taking place in every branch of 
metallurgical .science in this country, and there is 
scarcely any related industry which can fail to benefit. 

Revenue .—Since the war the principal matters 
affecting the revenue are the liigher duties, which 
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have rendered necessary a further denuturation of 
aleoliol. Improved facilities liavo been granted for 
the use of alcohol for scientilio piirpos(a and in 
industry ; regulations have been fonmilated for the 
use of power alcohol, and duties have la-en cst aV)liHhed 
on imj)orted fine chemicals and synthetic tlyestnfis. 

fleallh.—'i'he food Bhortag(5 during the war called 
attention to the nature and quantity of our food 
supplies, and led to further invt'stigations being 
undertaken by the Department of Scientific and 
Industrial Iteseareh on food jireserv'ation and storage. 
Committees are also working on the preservatives 
and colouring matter in food, and on the jiollu- 
tion of rivers l)y sewage and trade effluents. A great 
field is open in the co-operation of eliimii.stry with 
medicine in the-discovery of substances suitable for 
the treatment of the numerou.s blood parasitt's. 

AgricvUure .—So far as fertilisers are concerned, 
the lack of a supply of fixed nitrogen from the air 
which obtained throughout the war has now been 
rectified, and Great llritain for the first time is no 
longer exceptional among the nations by neglecting to 
jtrovide itsidf with synthetic ammonia for agriculture 
and for munitkms. Such war-time expedients as the 
use of nitre-cake instead of sulphuric acid for making 
ammonium sulxihate and superjihoapliato and the 
recovery of potash from flue-dust have not survived, 
but there has bemi a gain in the further development 
of " synthetic farmyard manure ” and the increased 
U8<‘ of basic slag, 'i'he present activity in research in 
.agricultural ehernistrj' of a fundamental character is 
leading to a better undemtanding of problems of the 
soil and of plant and animal nutrition, and cannot 
fail to be of idtimate benefit to farming. 

Orgnniml Applied Research and Assisted (Ic.neral 
Research. -listabUshed during the war a.s a re.sult 
of an aiiprisdation of the contrast between the success¬ 
ful ajiplieation of scientific method to military pur¬ 
poses and the want of such application to many of 
our manufactures, the Department of Scientific and 
Industrial Itesearch has extended over a wide field. 
Its main activities have been sketched in the direc¬ 
tions of State encouragement to industry to apply 
chemistry to its problems, of State investigation of 
vital problems beyond the sphere of private enter- 
piise, and of assistance to academic workers. 

In the expansion that has occurred in the chemical 
sections of State Departments since the war, it is 
interesting to note the increase in the number of 
chemists that arc employed. As far as can bo 
gathered, the number of chemists working in depart¬ 
ments maintained wholly by the State is 375 for the 
present year, compared with 150 in 1912, wliile in 
establishments to which the State affords partial 
supixirt, such as those under the Development Com¬ 
mission and the Research Associations, the correspon¬ 
ding numbers are 160 and 60. In addition, grants are 
made to 145 research students and to 11 independent re¬ 
search workors,involving a yearly sum of about£50,000. 

From the foregoing account of the connexion of 
the Departments of State in the United Kingdom 
with chemistry, it is possible to trace a gradual 
development and ultimately a change in attitude, 
in passing through the stages of compulsion, ex¬ 
pediency, and assistance. 


From motives of security the State was com¬ 
pelled to give heed to chemical matters involved 
in its defence ; it was constrained to uphold the 
standard of its currency ; and it was obliged to 
secure a revenue. As a consequence, the first chemical 
departments were set up in connexion with these 
activities, and from them have emanated notable 
additions to chemical knowledge, improvements 
in methods of manufacture, and sw.cifications for 
Government requirements that have led to improved 
material becoming available for civilian use. Al¬ 
though mostly conducted with inadequate staff, 
the study of these questions, it oan be claimed, proved 
of national advantage when the time of need arose. 

In the next stage, the public conscience havmg 
been awakeniid by the pioneering work of Playfair, 
it ap])earod expedient to safeguard health by 
attention to sanitation, and, as the quality of food 
W'as unsatisfactory, to sot up) a chemical control. 
Although a start was made by Davy, progress in this 
subject pas.sed to private enterprise, and a century 
clapiscd before direct assistance was afforded to 
this impiortant matter. Out of these activities 
come our prosent system of supervision over the 
jiurity of air, water, and food, and also the recent 
progress made in investigating problems of the sod. 

The last and more recent stage is in the nature 
of a recognition that the State is under an obligation 
to assist science, and in this case the scii'iici; of 
chemistry, on which so many important industries 
are based. It took the w-ar to bring home the 
danger that, although the record of the country 
as regards discovery in pnire science was unrivalled, 
its systematic apyilication was too oftem left to other 
countries, with the result of lamentable shortages 
during war and the risk of many industries being 
ineffective in pieaec. A measure of Government 
intervention and action appean^d requisite, and 
re.search became the bushiess of a Government 
Department. Outside of the great firms which 
maintain progressive chemical staffs, the firms in 
numerous industries have been encouraged and 
assisted to co-opicrato in the lictterment of their 
manufactures by the application of the methods 
of science, and from those associations and the 
organisations dealing with national problems begins 
to flow a stream of communications indicative of 
useful work accompilished. Nor is the foundation 
of it all neglected, for encouragement is given to 
workers in the academic field to follow out their 
ideas, whithersoever they may lead them, in accord¬ 
ance with the truth that “ research in apiplied science 
might lead to reforms, but research in pure science 
leads to revolutions.” 

It is important to be able to record an advance 
in securing an interchange of information among 
Government Departments, and between their work 
and that of the universities, a matter which before 
the war was unsatisfactory, as it was mainly personal 
and sporadic. And it is a hopieful sign also that, 
although the knowledge and appreciation of the 
methods and capabilities of science are still generally 
wanting, there have been of late signs that these matters 
are coming^ to engage Hue attention of those vho 
guide the policy 01 the State., . 
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FORTHCOMING EVENTS NOTES FROM WEMBLEY 


Aug. 9. Nohth of Enoi,.\nd Institute of Mining and 
Me( hanicaI; Enoinkkus. Annual Oetieral Meet¬ 
ing, to lie held in the Lecture Theatre of the 
fnstitute, Nencastlc-on-Tyne, at 2 p.m. 

Sept. 4 Iho.n and Steel Institute, Autumn Meeting at 
and 6. British Empire Exhibition, at 10.30 a.m. each 
day. (1) “ Changes of Volume of Steels During 
Heat Treatnienl,” by L. Ailchison and O. R, 
AVoodvino. (2) “ Investigations on the Herbert 
Pendulum Hardness Tester,” by C. Benedicks 
and V. Christiansen. (3) “Effect of Changes 
in Total Carbon and in the Condition of Car¬ 
bides on the Specific Resistance and on some 
Magnetic Properties of Steel,” by E. D. Camp¬ 
bell and G. W. Whitney. (4) “ Pickling: The 
Action of Acid on Iron and Steel, and the 
Diffusion of Hydrogen Through the Metal,” 
by C. A. Edwards. (5) “ Examination of Iron 
from Konarak,” by J. N. Friend and W. E. 
Thorneycroft. (6) “ On the Nature of High- 
Speed Steel,” by M. A. Grossman and E. C. 
Bain. (7) “ Improvements in the Brinell Test 
on Hardened Steel, including a New Method 
for Producing Hard Steel Balls,” by .4. Hult- 
gren. (8) “ Present Position of the Theories 
of the Hardening of Steel,” by W. Bosenhain. 
(9) “ Effect of Free Surfaces on the Plastic 
Deformation of Certain Metals,” by F. C. 
Thompson and W. E. W. Millington. 

Sept. 8 Tn.stitute of Metals. Annual Autumn Meeting, 
to 11. to bn opened at the Institution of Mechanical 
Engineers, when W. M. Corse, S.B., will 
deliver the third annual Autumn laseture. On 
September 9 the morning will be devoted to 
reading and discussion of papers, followed by 
luncheon at the Connaught Rooms, Kingsway, 
the afternoon to be spent at Wembley. 

The followin.g papers will bo read:—“A Metbod for 
Measuring Internal Stress in Brass Tube.s,” by R. J. 
Andei-son and E. G. Fablinan; “The Application of the 
Ideal Solubility Curve to tlie Interpretation of Eijui- 
librium Diagrams in Metal Systems,” by D. H. Andrews 
and Prof. .1. Johnston; “ Sevent|j Report of tlie Corrosion 
He.searcli Committee of the Institute of Metals,” by G. D. 
Bongough and R. May; “ Comparative Results on 
Coppcr-Silicon-Aluminium and Other Aluminium Alloys 
ns Obtained on Separately Cast Specimens and Specimens 
cut from a Crankcase Casting,” by E. H. Dix and A, J. 
Lyon; “The Determination of Sodium in Aluminium,” 
by D. M. Fairlio and G. B. Brook; “ The Extrusion of 
Br.as8 Bod by the Inverted Proces.s,” by R. Genders; 
“ Investigation of the Effects of Impurities on Copper. 
Part II—The Effect of Iron on Copper,” by D. Hanson 
and Grace W. Ford; “ The Relationship Between Tensile 
Strength, Temperature and Cold-Work in Some Pure 
Metals and Single Solid Solutions,” by D. H. Ingall; 
“ On the Effect of Progressive Cold-Rolling on the Brinell 
Hardness of Copper,” by H. Moore; “Experiments on 
the AVorking of Nickel for Coinage,” by Sir T. K. Rose 
and J. H. Watson; “ Some Experiments on the Effect of 
Casting Temperature and Heat-Treatment on the Physical 
Properties of a High-Tin Bronze,” by F. AV. Rowe; 
“ Some Experiments on the Influence of Casting Tempera¬ 
ture and Mass on the Physical Properties of Admiralty 
Gun-Metal,” by F, W. Rowe; “Studies in the Alu- 
luinium-Zmc System,” by P. Taaabe; “Metal Spraying 
#nd Sprayed Mfetal,” by T. S. Ttimet and AST. B. Ballafdc 


The altractioii.s of the British Empire E.xhibition 
continue in undiininishcd splendour, and visitors 
return again and again, ever finding lichls and 
pastures new. Notes on some of tlie e.xhihits have 
been published from time to time in this Journal, 
but how' incomplete they have to be ! One could 
fill the whole year’s issues of Chtmislrii <{■ Industri/ 
and still go on. One would like to linger over the 
ever-changing stand of the Briti.sh Dyestuffs (.’or- 
poration, with its attractive models of plant for 
making intermediates and dyes, its fascinating 
array of colour. The giants of alkali industry claim 
attention, but must be passed ; one must neglect 
the magnificent crystals of various, alums on the 
stand of I’ctor Spenec and Co., Ltd., the attractive 
blue of copjXT sulphate shown by .James H, JJennis 
and Co., Ltd. ; this time one must resist the, attrac¬ 
tions of the magnesia exhibit of the AVashington 
(Ihemical Co.; J. and J. AA'hite, Ltd., allure in vain 
with their fine bIioav of chromium compounds. A 
detour, to avoid more temptation, and there is 
Johnson, Matthey and Co., Ltd., with theii- display 
of precious metals in such a demure setting, tlieir 
weights, jilatinum crucibles, silver nitrate, mercury, 
so many exhibits that tempt one to write on and on. 
But across the way an array of pipes calls iaslstently, 
and soon one is examining Doulton’s exliihit, admiring 
their acid eggs, elegant in form and finish, their 
plant for the manufaetiiro of nitric acid, their aeid- 
resisting piping, single, double and treble, their 
excellent candle filters. 'I’here is an interesting 
vacuum filter on this stand, of eaithenAvare also, 
but of large capacity and capable of withstanding 
considerable pressures : it is hoped to leturn to this 
filter later. But Doulton's exhibit guards the ciitrA’ 
to an array of gla.ssware. 

At the stand of Chance Brothers and Co., Ltd., 
with their 10<> years of experience, one exjscts 1o he 
interested, and one is not disappointed ('hemist.s 
all know this firm's resi.staneo laboratory glassware, 
of which there is a goodly assembly, and everyone 
knows of Chance’s sheet glass, coloured glass, rolled 
glass. There is the optical glass, seen rn'orywhere 
now'adays ennobled in tortoiseshell, and of w'hich, 
as of micro.scot)e slides and cover glasses, the firm 
were the pioneer manufacturers in this country. 
t)f special note are '' Calorex ” glass, which cuts olf 
about 80 per cent, of the heat of the sun, hut transmits 
about 65 per cent, of the light, and “ MAXimum ’’ 
daylight glass, which is a combination of lenses 
and prisms which collects all available light and 
distributes it to the best- advantage ; the industrial 
utility of tw'o such glasses is very great. 

Near by, one can visit Ackroyd and Best, Ltd., 
of Morle 3 ', cm whose stand is a series of miners’ 
safety lamps, of which over a quarter of a million 
are in use. Of excellent mechanical finish, and 
proMdod with fittings and accessories (including 
most ingenious relighters) to ensure safety, easy 
cleaning, and easy handling, these lamps sliould ho 
useful in many branches of the chemical industry, 
as they enable tanks containing e-xplosive gases 
itp be inspecte4 or cleaned in 8afety% The firm also 
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makes rcsistanoo glassware for laboratory and 
ligliling use and produces automatic tub greasers 
or oilers that should find application in connexion 
with conveying and similar plant. 

Behind the gas section is the .stand of the. 'I'hernial 
Syndicate, Ltd., of Wallsetid-on-Tyne, whose exhibit 
will attract chemical manufncturer.s as well as 
ehemi.sts. “ Vitrcosil ” pure silica ware, in general 
use in laboratories, is shown in its various forni.s, 
and there are “ Vitreosjl ” basins and balloons for 
concentrating and cbstilling acids, carburising boxes 
for the heat treatment of small pieces, calottes for 
use in the Kessler plant, a large condeasing coil, 
coolers, pipes and connexions for acid manufacture 
and largo chemical ware, for nitric and suliihuric 
acid and other condensing plants. These largo 
pieces arc evidence of the skill with which the 
difhcult technical problems of manufacturing silica 
w'are have beim overcome. 

In otU! coriK'r f)f the ('hcmical Section is a very 
interesting stand—a key-industry exhibit. One can¬ 
not do justice lo this .stand, or to the exhibitors, 
Baird and 'ratlock (London), Ltd. Before the 
writer is a handsome volume of nearly 1000 pages 
which is lab(‘lled •' Vol. 1 : (^'hemistry,” and 
describes the firm’s products. Three other volumes 
are dcvot<-d to I’hysiology, Biological Sciences, and 
Physics, and there are numerous special pamphlets 
dealing with the analysis and testing of oils, cement 
and paint, the determination of hydrogen-ion 
concentration, and other subjects. The stand can 
be said to be a synopsis of the catalogue, which is 
divided into sections dealing with laboratory fittings 
and equipment, furnaces, chemical apparatus, physico¬ 
chemical appar.atus (measuring, calorimetric, optical, 
hydrogen ion and electrical), apparatus u.sedin metal¬ 
lurgy and mining and cement testing, organic chemical 
apparatus including sirecial ajiparatus for research 
ivork, and concludes with a very complete list of 
chemicals for laboratory work and a general index. 
The catalogue is a monument and the “ B.T.L." 
stand is a worthy introduction to it. Both must 
bo seen to be appreciated. 


SOCIETY OF CHEMICAL INDUSTRY 

CHEMICAL INDUSTRY DINNER 

It has now been arranged that the Autumn Dinner 
of the Kociety, already intimated to be held on 
November 14. will be a joint function under the 
auspices of the Society of Chemical Industry and 
the Chemical Industry Club. The Dinner will bo 
held in the Kdward Vll. Rooms of the Hotel Victoria, 
Northumberland Avenue, Lmdon, \V.(.I. 2, and will 
be presided over by Mr. VV. •!. IT. Wooleock, President 
of the Society. It is hoped that a large number of 
members of each of the bodies mentioned will, in 
due course, procure tickets for themselves and their 
ladie-s. Full details will be intimated later, [but 
members are asked in the meantime to note the above 
date and place for the dinner. ' 


CORRESPONDENCE 

CHEMOR—THE POLICY RATHER THAN THE FORM 

Sir,—There can be no doubt that, as several of 
your correspondents contend (and some of us 
illustrate 1) we of the chemical jrrofossion are in 
need of either more profound knowledge of the 
science of language or exjiert guidance in its use. 

If I fully understand Mr. Bousficld's (.Tune 27) 
answer to ray preceding communication (.Tune 20) 
he is not disposed to press the point that the adoption 
of the word “ chemor ” would involve the coinage 
of a new and uimecded term for the science. I, 
on my part, am willing to concede that the majority 
of the words of this class ending in ■' or ” are of 
Latin origin, direct or indirect (though there are 
exceptions, such as “ sailor ”), but I cannot see that 
that precludes our attaching the same suffix to a root 
of obscure origin if thereby we get a useful, discrim¬ 
inatory and euphonious w'ord. 

Mr. Bousficld points out that the “ sister sciences ” 
have practicians (or must it be “ praclicists ” 1) 
designated by words ending in “ ist.” True, as regards 
the majority, hut must we disown from the family 
arithmetic; astronomy, geometry, mathematics, phil¬ 
osophy, and theology, because they prefer to give 
their childixm names with other endings ? In applied 
sciences may we not oven find the termination " or,’" 
for iastance, in swtK.yor and navigaiot-j^ 

Indeed, if the chemist will insist a jj' 
exaet etymological parallels he wil ' 
in line, not with his closest relative.- d 
casuist, the dentist .and the palmist, 1, 'k'' j 

will reflect upon the relations bet wet wont 
art, artist, artistry, artisan, artifice, 'H_ [ 

artifwership, or will compare psyehiat^lj, pS-/r/nW j 
and psychiatrist with the corresponding terms reft 
ring to other sciences, ho will realise that aetu 
language is not as “ logical ” as if he could “ romal 
it to his heart’s desire ”—by Act of Parliament r 
othcrwi.se. Let him even look at his own wore' 
" logical ” and decide whether ho must refer to t’" 
science as “ logicianry ” or to tho scientist a'*'' 
“loglst.” 

Furthermore, review of the discn.ssion wil , , ,■ 
that T have not proposed to abolish the 
“chemist” nor even to prohibit its applicatioii'id 
tho “ chemor ” as well as the pharmacist. My point 
is that it is futile to expect the latter to abandon 
his claim to the word held in common with us, a 
claim that, as regards both time and province, 
extends far beyond the authority of the Pharmacy 
Act of 180!), but that wo can invent and copyright 
a now term with tho special definition wc w'ish to 
reserve for ourselves. 

If “ chi-mor ” is philologically unsound—as to 
which I remain unconvinced—there are alternatives. 
Mr. Bouslield’s reference to physics is suggestive 
for the words physicist and physician, though derived 
from tho same root, are quite distinct in meaning. 
So also are artist and artisan. Related to mechanics 
wo have no less than three forms, mechanic, mechani¬ 
cian and mechanist. 

“ Chemic,” though now unused appears once to 
have been employed as a synonym for alchemist 
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now b« revived in a new Hcnse. It is so 
distinctly obsolete in its old meaning as to carry no 
objectionable connotation. “ Chemician ” is the 
approximate nnalo^ie arilhmeticimi, logician, mathe¬ 
matician, mechanician and musician, and we might 
also consider chemickor,” which would have the 
advantage of resembling the (German word for 
chemist. 

(conservative minds naturally react against any 
now word. But surely chemists need not be renitent 
in regard to .such a matter. The language is ours. 
Why not mould it to our purposes ? 

When Sedillot, reviewing the work of Pasteur, 
introduced tlio word “ microbe,” exception was 
taken to it on the ground that in Greek mikrobios 
suggested rather short life than minuteness. Littre, 
though admitting this, nevertheless endorsed S4dil- 
lot’s choice and advised him “ not to trouble to 
answer criticisms but let the word stand for itself, 
which it will no doubt do.” “ As you justly remark,” 
he wrote, “ the question is not what is most purely 
Greek, but what is the use made in our language 
of the Greek roots.” If a French lexicographer 
could take such a liberal view, why not a British 
chemist ?—I am. Sir, etc., 

J. F. Snp;ll, 

Professor of Chemistry 

Macdonald College, Que., Canada 
July 26, 1924 

OBITUARY 

SIR GEORGE BEILBY 

All those interosk'd in .seientilio research and its 
aiiphcation to industry will hear with great regret 
of the death, in his seventy-fourth year, of tiir 
George Beilby, LL.l'),, F.R.S.” 

Sir George was the son of G. T. Beilby, M.J)., 
of Edinburgh, and received his scientili(r training 
at Edinburgh I'nivcreity. In 1809, at the ag(i of 
ninetooi. he commenced Ids industrial career with 
the Oakbank Oil Company. His pioneei'ing work 
on the manufacture of shale oil Ls well knonn and 
the improvements he elTcctcd in collaboration with 
William Young gave new lifct to the industry to 
enablo it to coin|iote with imported ptdroleum oils. 
After some j'oar-s of valuable work in this field 
Sir George, turned his attention to new processes 
for the production of cyaiudes. In this he was 
again successful in building up a large and succe.ssful 
company working on his inventions, particularly 
one relating k) th(5 recovery of gold by the cyanide 
process; 

WJdle in Glasgow Sir George took a deep ink'rest 
in educational matters and for many years was 
chairman of the governors of the lioyal Technical 
fJollegc. In this capacity ho was largely responsible 
for the development of the practical side of scientific 
training in the College and for enUsting the sym¬ 
pathy and help of other commercial magnates. 

Throughout his industrial ceireer Sir George was 
always interested in fuel economy and in the abate¬ 


ment of the smoke nuisance. His studies of the 
coal question led, in 1902, to a valuable rejiort to 
the Royal Commission on t'oal Supplies. In 1912-13 
he served on the late lA)rd h'isher's Commission on 
Fuel and Engines for the Navy and it a as his expesri- 
mental work on which the findings of that com¬ 
mittee were very largely based. 'I'hi' committee 
reporkM that the only May of securing a hoiue 
.source of fuel oil was to develop a new ])rocess for 
the carbonisation of coal at a much lovver tem¬ 
perature, than that employed in gas makitig. A 
great deal of pioneering work Mas later <'nrried 
out under his direction at the .Mnryhill Works of 
the (Jassel (Cyanide Company and lu'came of great 
value later in the early stages of Hu' experimental 
work of the b^iel Research Board. 

During the W'ar, when the )K'<’essity for further 
work on fuel culminated in the kmnalion of a 
Fuel Research Board, Sir George aas appointed 
chairman and direck)r. I'niler his direction the 
Fuel Research Station at East Greenwich Mas built 
and e<iuipped for both laborak)ry and large scale 
investigations on the wide schemes adopted by 
the (h)vennncnt. About the middle of I!123, having 
placed this great national institution on a sound 
basis, he retired from active participation. As a 
consulkint, however, he gave advice freely up to 
M’itliin a few days of his death. His last published 
wf)rk, on oil production in the Empire, M as presented 
at the World PoM'cr Conference, though his illness 
prevented his readitig it personally. 

One important service which ho rendered ki the 
community was the institution of the thermal 
method for c’harging for town gas, the far-reaching 
advantages of which have already become apparent. 

In the realms of pure science Sir George was 
always an active worker, and his many papers 
servo a.s models of careful scientific observation. 
His work on the miorostructure and jihysical |)ro- 
perties of metals, started a.s long ago as 1920, cul¬ 
minated some two jears ago in a masttnly work 
covering the whole period. His ex])erience in this 
line of study enabled him to start an illuminating 
I'esearch on the structure of coke, the end of which 
is not yet in sight. 

.Sir Crt?org(i was elected a Fellow of the Royal 
.Society in 1906 and received the honour of knight¬ 
hood in 1916. He had honorary tlegris's conferred 
on him by the Universities of Glnsgow', Birmingham 
and Durham. He acted as President of the Society 
of Chemical Industry (l,S99), the Institute of 
Chemistry (1909-12), the Institute of Jletals (1916- 
18) and the ('hemicnl Section of the British Asso¬ 
ciation (1905). 

Sir George Beilby was a man of the highest 
character. He was very reserved and sensitive, 
but from his friends and froin all who came in contact 
with him in his work he won admiration and alTeetion. 
His own straightforwardness and honesty of purjuise 
made him severe on quacks, but the trier could 
always be certain of Sir George's symi)athy and 
help. His death is not only a gmat loss to 
science but to all who have been near him in his 
work. 
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MARKET REPORT 

This Market Report is compiled from epocial information 
received from the ManufacturorB concerned. 

VttUs$ otherwise stated the prices quoted below cover fair 
quantities net and naked at seUers* works. 

OeNERAL HEAVY CHEMICALS 

Acetic Acid, 40% tech. .. £23 lOfl. per ton. 

Acid, Boric, OommorcUl— 

Oryst. .. .. .. £46 per ton. 

Powder .. .. £47 per ton. 

Acid HydroolUoric .. 38. 9d.—68. per carboy d/d., 

according to purity, «trength 
and locality. 

Acid Nitric 80* Tw. .. £21 lOs.—£27 per ton makers' 
works according to district and 
quality. 

Acid Sulphuric .. .. Average National prices f.o.r. 

makora' works, with slight varia> 
tions up and down owing to 
local considerations : 140* Tw., 
Crude Acid, C5 b. per ton. 168* 
Tw., Arsenical, £5 lOs. per ton, 
168* Tw., Non-araenical, £6 16s. 
per ton. 

Ammonia Alkali.. .. £6 159. per ton, f.o.r. Special 
terms for contracts. 

Bleaching Powder .. Spot £11 d/d.; Contract £10 d/d. 
4 ton lots. 

Bisulphite of Lime .. £7 per ton, packages extra. 

Borax, Commercial— 

Crystal .. .. .. £25 per ton. 

Powder .. .. £26 per ton. 

(Packed in 2 cwt. bags, oarriaga 
paid any station in Great 
Britain.) 

Calcium Cldoride .. £6 178. Cd. per ton d/d. 

Methylated Spirit 64 o.p.-- 

Industrial .. .. 3s. Id.—38. 5d. per gallon, accord¬ 

ing to quantity. 

Mincraliaod .. .. 4s. 2d.—4s. 6<l 

Potash CauBtio .. .. £30—£33 per ton. 

Potass. Bichromate .. 5|d. per lb. 

Potass. ClUorate.. .. 3d.---4d. per lb. 

Salammouiao .. .. £32 per ton d/d. 

Salt Cake.. .. .. £3 lOs. per ton d/d. 

Soda Caustic, solid .. Spot lots; delivered. £16 17s. 6d. to 

£10 7s. Cd. per ton, according to 
strength. 20a. less for contracts. 

Soda Crystals .. .. £5 58—£5 10s. per ton ex railway 

depots or ports. 

Sod. Acetate 97/08% .. £24 per ton. 

Sod. Bicarbonate .. £10 lOs. per ton, carr. paid. 

Sod. Bichromate.. .. 4|d. per lb. 

Sod. Bisulphite Powder 

60/62%.. .. .. £18—£19 per ton, according to 

quantity, f.o.b., 1-cwt. iron 
drums included. 

Sod. Chlorate .. .. 8d. per lb. 

Sod, Nitrate refd. 96% .. £13 6s.—£13 lOs. per ton ex 
Liverpool. Nominal. 

Sod. Sulphide cone. 60/65 About £14 lOs. per ton d/d. 

Sod. Sulphide cryat. .. £9 per ton d/d. 

Sod. Sulphite, Pea Cryst. £15 per ton f.o.r. London, 1-cwt, 
kegs included. 

RUBBER CHEMICALS 

Antimony sulphide— 

Golden .. .. .. 6|d.—la. 4d. per lb., according to 

quality. 

OrizDSon .. ..Is. 3d.—Is. 6d. per lb., according 

to quality. 

Arsenic Sulphide^ Yellow Is. Id. per lb. 

Barytes . • •« .. £3 10s. to £6 16s. per ton, accord* 

isg to quaUty. 


Cadmium Sulphide •. 3s. 0d. per lb. 

Carbon Bisulphide .. £24—£26 per ton according to < 
quantity. 

Carbon Black .. .. 7<1. per lb. ex whwf. Dearer. 

Carbon Tetrachloride .. £66 per ton, drums free. 

Chromium Oxide, green.. Is. 3d. per lb. 

C 4Jd.—8id. per lb. Demand very 
Indiarubber Substitutes, \ brisk. Prices likely to remain 

White and Dark j steady owing to firmness of 
rapeseod oils. 

Lamp Block .. .. 45s per cwt., barrels free. 

Lead Hyposulphite .. 7|d. per lb. 

Lithopone, 80% .. .. £22 lOs. per ton. 

Mineral Rubber ** Rub* 

pron " .. .. .. £16 lOs. per ton f.o.r. London. 

Sulphur .. .. .. £10—£12 per ton, according to 

quality. 

Sulphur Cldoride .. 3d. per lb., carboys extra. 
Thiocarbanilide .. .. 2s. 6d. per lb. 

Vermilion, pole or deep ., 48. lOd. per lb. 

2ino Sulphide .. .. 7|d.—Is. 8d. per lb., according to 

quality. 

WOOD DISTILLATION PRODUCTS 
Acetate of Lime— 

Brown .. .. .. £14 10s. per ton d/d. Demand 

active. 

Grey .. .. .. £19—£20 per ton. Fair demand. 

Liquor .. .. .. 9d. per gall. 32* Tw. 

Charcoal .. .. .. £7 5s.—£9 per ton, according to 

grade and locality. Demand 
below normal. 

Iron Liquor .. .. Is. 7d, per gall. 32* Tw. 

Is. 2d. „ 24* Tw. 

Red Liquor ,. ., lOd.—Is. per gall. 14/16* Tw. 

Wood Creosote .. ., 2a. 7d. per goll. Unrefined. 

Wood Naphtha— 

Miscible .. .. 5s. per gall. 60% O.P. Market dull. 

Solvent .. ..6s. 6d. per gall. 40% O.P. 

Fairly good demand. 

Wood Tor .. .. £5 per ton. 

Brown Sugar of Load .. £40 per ton. 


TAR PRODUCTS 

Acid Carbolic— 

Grj’fttals .. .. 6|d.*—C|d. per lb, Quiot. 

Cnido go’s .. .. Is. Od.-*—Is. lid. per gall., accord¬ 

ing to district. Still quiet. 

Acid Crosylic, 97/99 .. 2b Id.—2s. 2d. per gall. Demand 

still good. Market firm. 

Pale 96% .. .. l.s. lOd. -Is. lid. per gall. Quied. 

Dork .. .. .. Is. lOd.—la. 1 Id. per gall. Steady 

business. 

Anthracene Paste 40% .. 4d. per unit per cwt. Nominal 
price. No business. 

Anthracene Oil— 

Slrninad .. .. 8d..9d, |>or gull. Quiet. 

Uiifttmiiied .. .. 7d.—-Sd. per gall. 

Benzole— 

Crude 65*8 .. .. 10^.—la. per gall, ex works in 

tank wagons. 

Standard Motor .. la. i^d.—Is. 6d. per gall, ex works 
in tanx wagons. 

Pure.Is. 8|d.—Is. lOd. per gall, ex 

works in tank wagons. 

Toluole—90% ,. .. la. 6Jd. per gall. 

Pure .. .. Is. 8d.—28. per gall. 

Xylol coml. .. .. 2s. 3d. per gall. 

Pure .. .. 38. 3d. per gall. 

Creosote— 


Cresylio 20/24% 
Middle Oil 
Heavy Oil 

Staiulard Specification 


9d.—9jd. per gall. Few 'nquiries. 

6|d.—6d, per gall in Lancashire 
6d.—7d. per gaU, in Yorkshire. 
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Nsphtho— 

Solvent 90/160 .. la. Id.—la. 4d. per gall, according 

to district. Quiot. 

Solvent 90/100 .. la. Id.--la. 4d. ^iot. 

Naphthalene Crude— 

Drained Oroeaote Salta i'4—£6. Quiot. 

Whiated or hot pressed £9 per ton. Little business. 
Naphthalene— 

Crystals and Flaked .. £13—£16 per ton in Yorkaliire 
and London rtafwctively. 

Pitch, medium soft .. 5Gs, —60a, per ton f.a.s. for next 
season. Frequent inquiries. 

Pyridine—90/160 .. 17s. 6d. [>er gall. Market leas firm. 

Heavy ., 12s.—12s. 6d. Little business. 

INTERMEDIATES AND DYES 
Tliere has been a fair demand for dyestuffs during the past 
week. Prices remain constant. A number of intermediate 
products have been reduced in price. 

In the following list of Intermediates delivered prices 
include packages except where otherwise stated. 

Acetic Anhydride 95% .. Is. 7d. per lb. 

Acid H.4s. per lb 100% basis d/d. 

Acid Naphthiunio .. 2s. 4d. per lb. 100% basis d/d. 

Acid Neville and Winther 58. 8d. per lb. 100% basis d/d. 

Acid Salicylic, tech. .. Is. Id. per lb. Improved demand. 

Acid Sulphanilic .. 9Jd. per lb. 100% basie d/d. 

AluminiumChloride,anhyd. Is. per lb. d/d. 

Aiuline Oil .. .. Tfd.—8Jd. per lb. naked at works. 

Aniline Salts .. .. 7|d,—9d, per lb, naked at works. 

Antimony Pentachloride Is. per lb. d/d. 

Benzidine Base .. .. 4s. 6d. per lb. 100% basis d/d. 

Benzyl Chloride 95% .. Is. Id. per lb. 

p.Ohlorphenol .. .. 48. 3d. per lb. d/d. 

p-Chloraniline .. ..3s. pec lb. 100% basis. 

o-Cresol 19' 31® C. .. 4^d. per lb. Demand steady, 

m-Cresol 98/100% .. 28. Id.—2s. 3d. per lb. Demand 

moderate. 

p-Cresol 32/34® 0. .. 2s. Id.—2s. Sd. per lb. Demand 

moderate. 

Dichloraniline .. .. 2s. 3d.—28. lid. per lb. 

Diohloraniline S. Acid .. 2s. 6d. per lb. 100% basis. 
p-Diohlorbenzol .. .. £86 per ton. 

Dietliylaniiiiio .. .. 4h. ikl. jm-T lb. <l/d., packages 

extra, returnable. 

Dimotbylaniline .. .. 2s. 3d. per lb. d/il. Drums cxlra. 

Dinitcobenzene .. .. 9d. per lb. naked at works. 

Dinitrochlocbenzol .. £84 10s. per ton d /d. 
Dinitrotoluene—48/50” C. 8d.—9d. per lb. naked at works, 
66/68® 0. Is. 2d» per lb. naked at works. 
Diphenylamino .. .. 28. lOd. porlb. d/d. 

Monochlorbenzol .. £63 per ton. 

/3Naphthol .. .. Is. Id. per lb. d/d. 

o-Naphthylaminc .. Is. 4d. ]Xir lb. d/d. 

^•Naphthylamine ,. 4 b. per lb. d/d. 

pi Nitraniline .. . . is. 9d. per lb. d/d. 

p-Nitraniline .. ..2s. 3id. per lb. d/d. 

Nitrobenzene .. .. 6Jd.—6ji per lb. naked at works 

o-Nitrochlorbenzol .. 2s. per lb. 100% basis d/d. 
Nitronaphthaleno .. lOld. per Ib. d/d. 
p-Nitrophenol .. ..Is. 9d. per lb. 100% basis d/d. 

p-NitrO'O-amldo-phenol 4s. Od. per lb. 100% basis 
m-Phenylene Diamine .. 4e. per lb. d/d. ^ 

p-Phenylene Diamine .. lOs. 3d. per lb. 100% basis d/d. 

R. Salt ,, .. ,, 28. 6d, per lb. 100% basis d/d. 

Sodium Naphthionate .. 2s.3d.perlb. 100%ba8i3d/d. 
e-Toluidine .. .. 8id. per lb. 

p-Toluidine .. .. 3s. 3d per lb. naked at works. 

m-Toluylene Diamine .. 4s. 3d. per lb. d/d. 

PHARMACEUTICAL AND PHOTOORAPHIC CHEMICALS 
Acid, Acetic 80% B.P. .. £45 (lor ton. 

Acid, Acetyl Salicylic .. 3s. 2d.—3s. 6d. per lb., according 
to quantity. Good demand. 
Price firm. 


Acid, Benzoic B.P. .. 3a. per lb. 

Acid Boric B.P.Cryat. £.51 per ton. Powder £55 

piT loti. Oairifigo paid any 
station in Groat Britain. 

Acid, Camphoric.. .. 10s.—2Is. per lb. 

Acid, Citric . . ., Is. r>U!.-- Is. <;d, piT 11) . less 5^^ 

for ton lots. Min kf't \oi y weak. 

Acid, Qallio .. .. Ss. per lb. for pure cryalal. 

Acid, Pyrogallic, Cryst .. bs. 9d. Ib. l^csulilmird (luality 

8s. per lb. .Mai‘k»®l linn ; in¬ 
creasing deiruuid. 

Acid, Salicylic .. . . Is. tkl.— U. 9d. per Ib. Market 

xnisottled and dillicult. 

Acid, Tannic B.P. .. 3s. per lb. Market quiet. 

Acid, Tartaric .. .. Is. l^d. per U). less 5%. 

Amidol .. e. .. 9s. per lb. d/d. 

Acetanilido .. ., 2s. Id.— 2s. 3d. per lb. for 

qiuintity. Demand slow. 

Amidopyrin .. ,, 13s. 3d. per lb. Neglected. Stocks 

low. 

Ammon. Bensoate .. 3s. 3d.—3s. Od. per lb. according 
to quantity. 

Ammon. Carbonate B.P. £37 per ton. 

Atropine Sulphate .. 12s. 6d. per oz. for English make. 

Borbitono.. .. .. lOs.—15s. Od. perlb. Qiuctinarket. 

Benzonaphthol .. .. 6s. 3d. per lb. Small inquiry. 

Bismuth Salts .. .. A steady market. Prices according 

to quantity : 

Bismuth Carbonate «. 12s. 9d.—14a. 9d. per lb. 

„ Citrate.. .. I Is. id.—lSs. 4d. „ 

„ Salicylate .. lOs. 2d.—12a. 2d. „ 

„ Subnitrate .. lOa, 9d.—128. 9d. „ 

Borax B.P. ,. .. Crystal £28, Powder £30 per'ton. 

Carriage paid any station in 
Great Britain. 

Bromides .. .. .. Unsettlwl. Spot supplies short. 

Raw materials dearer. Market 
advancing. V’oi \var<l quotations 
L'qual to Is. 3d. lb. for potassium 
bromide. K.I.D. paid. 

CaloiiuD Lactate.. .. Demand active. Good English 

make can be had from Is. 7d. 
to 2s. 6d. per lb. 

Chloral Hydrate .. .. 4 h.— 4s, 3d. per lb. Very firm and 

9can*e. 

Chloroform .. .. 28.perlb.forcwt.lots. Verystewly. 

Creosote Carbonate .. 6s. 6d. per lb. Little demand. 

Formaldehyde .. . . per ton, e.r works. English 

make m casks. 

Glycerophosphates-^ Fair business passing. 

Calcium, soluble and 
citrate free .. .. 7s. per lb. 

Iron ,. .. .. 8a. 9d. per lb. 

Magnesium .. .. 9s. per lb. 

Potassium, 60% .. Ss. 6d. per lb. 

Sodium, 60% .. .. 2s. 6d. „ 

(iluaiticol Carbonate .. 10s. (ki.—11s. 3d. per lb. 

liexamine .. .. 38. 6d. per lb. for EngUah make. 

Market steady. 

Homatropine HydrQ,^in>- 

mide .. .. ' .. 308. per oz. 

Hydraetine hydrochlor .. English make ofiored, 120 b. peroz. 

Ilypophosphites— 

Calcium .. .. 38. 6d. per lb., for 28-lb. lots. 

Potassium .. .. 48. Id. per lb. 

Sodium .. .. 4s. ,, 

Iron. Ammon. Citrate B.P. 2a. Id.—2a. 5d. per lb., according 

to quantity. 

Magnesium Carbonate—• 

Light Commercial .. £36 per ton net. 

Magnesium Oxide-~® 

Light Commercial .. £76 per ton, leas 2 J%. 

Heavy Commercial .. £26 per ton, leas 2^%. 

Heavy Pure .. .. 3d. iJcr lb,, according to 

quantity. kSteady market. 
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Menthol~~ 

A.B.K. ro<rj'rtt. B.P. .. aSs. 0<1. j)(*r Ib. Market betfer. 

Synthetio .. ., 26i.—35s. per lb., oocording to 

quantity. English make. Strong 
demand. 

Morciuittls .. .. Market flat. 

Kod oxide .. .. Gs. 3(1 .—Gh. 4d. per lb. 

Oorrosive sublimate .. 3s. 6d.—Ss. 7d. „ 

White preoip. .. .. 48. 7d.*—ts. 8d. ,, 

Calomel .. ..3s. lid.—48. „ 

Methyl >Sali( ylat<' . . Is. I0<i. 2s. 3d. fx'r lb. Kw>ii 

coiiipetition. 

Methyl Sulphonal .. 208. per lb. 

Metol .. .. lls. perlb. British make. 

Parafermalth'liydo .. 2s. lO^d.-- 3«. per lb. Not very 
tictive. 

Paruldohydn .. .. Is. Gd.—l.s. (Id. per lb. in froo 

bottles and c-awes. 

riieiiar.tm . .. (is. per lb. I'rico and (Icjnnnd 

steady. 

I’hciiazoiie .. .. 7s. (id. per lb. A shade firmer. 

Forward pii<-c.s liiuhca’. 

Phenolphthalein .. . . (is. tkl. j)er lb. Ainjjlo supplies. 

Potass. Bitartrate— 

99/100% (Cream of 

Tartar) .. .. 88 b. per cwt., less 2^% for ion 

lots. Firm market. Prices have 
upward tendency. 

Potass. Citrate .. .. Is. lOd.—2s. 2d. per lb. 

Potass. Iodide .. .. 16 b. 8d.—17 b. 5d. per lb., a(3Cord- 

Ing to quantity. Demand oon* 
tinues heavy. 

Potass. Metabisulphite .. T^d. perlb., Dowt. kogs included. 

Potass. Permangunato . . (iAd. p»’r ’b. Ke(“n eoinpeti(ion 
k(M5ps price low. 

Quinine Sulpliate .. 28. 3d. per oz., in 100 oz. tins. 

Very heavy demand. 

Kf.'.son'in . . .. .. .^s. (id.- as. 9d. per lb. 

Saccharin.. .. .. 63s. per lb., in 50-lb. lots. 

Salol .3a. Cd.—3s. lid. per lb. 

Silver proteinate.. .. 9s. 6d. per lb. 

Sod. Houzodte, B.P. .. 2a. 6d. per lb. Ample supplies. 

B.P. quality available. 

Sod. Citrate, B.P.C,, 1923 Is. lid.—23. 2d, porlb., according 
to quantity. 

Sod. Hyposulphite*- 

Photographic .. .. £13—£16 per ton, according to 

quantity, d/d. consignee’s sta¬ 
tion in 1 -cwt. kegs. 

Sod. Motabiffulphiteoryst. 378. 6d.—60s. per cwt. nett cash, 
aocording to quantity. 

Sod. Nitroprusside .. 16s. per lb. Leas for quantity. 

Sod. Potass. Tartrate 

(Rochelle Salt) .. 76s. -82s. 6d. per cwt., according 
to quantity. Steady market, 
good demand. 

Sod. Salicylate .. .. Market more active. Powder 

2s. 2d.-—2s. 4d. per lb. Crystal 
at 28. 4d.—2s. 6d. per lb. Flake 
20. 9d. lb. 

Sod. Sulphide—• 

Pure reoryst. .. .. lOd.—Is. 2d. per lb., according 

to quantity. 

Sod. Sulphite, anhydious £27 lOs.—£28 lOs. per ton, accord¬ 
ing to quantity* |-owt. kegs 
included. In lar^ basks £l per 
ton less. 

Sulpbonnl. . . . . . ISa. (hi. prr lb. Eawior. 

Thymol .. .. .. 19fl. per lb. Very scarce indeed. 

Still rising. 

PERFUMERY CHEMICALS 

Acetophenone .. •« 12a 6d. per lb. 

Aubepiiio .. «• .. I5s. 3d. ,, 


Amyl Acetate .. .. 2a. 9d. »» 

Amyl Butyrate .. .. 68. 9d. », 

Ainvl Salicvlato .. .. 3 h. (‘henper. 

Anethol (M.P. 21/22® 0.) is. 6d. 

Benzyl Acetate from Chlo¬ 
rine-free Benzyl Alcohol 28. lOjd. 

Benzyl Alcohol free from 
Chlorine ..2s. 10 Jd. ,, 

Benzaldehyde free from 


Chlorine 

. 38. 6d. „ 

Benzyl Benzoate 

3s. 6d. 

Cinnamic Aldehyde 


Natural.. 

. Ifis. „ 

Ooumarin 

20s. „ 

(.'ilronallol 

17.S. 

Ciiral 

9s. Price reduction cliU' to Selling 
compelition. 

Ethyl Ciimniuato 

13s. 6d. 

Ethyl Phthalate . . 

3s. 3d. „ 

Eugonol .. 

1 Is. „ 

Geraniol (Palmarosa) . 

35s. ,, 

Geraniol .. 

lls.—18s. 6d. per lb. 

Heliolropino 

7s. 9d. ,, 

Iso Eugenol 

15s. 9d. „ 

Linalol ex Bois de Kobo . 

208. ,, 

Linalyl Acetate .. 

26b. „ 

Methyl Anthranilate 

9s. 6d. ,, 

Methyl Benzoate 

6s. „ 

Musk Ambrette .. 

458. «, 

Musk Xylol 

14s. ,, 

Nerolin 

43, 9d. „ 

Phtiiiyl Ethyl Acotato . 

IDs. ,, 

Phenyl Ethyl Alcohol . 

16s. „ 

Rhodinol .. 

57s. 6d. „ 

Safrol .. ^ . 

Is. lOd. 

Terpinool .. f;. • • 

28. 4d, „ 

Vanillin .. 

2().s. per lb. 

ESSENTIAL OILS 

Almond Oil, Foreign 

S.P.A . 

IGs. 6d. per lb. 

Anise Oil .. 

2 b. 8d. per lb. 

ikTganiot (JjI 

IHs. per lb. CheajX'r. 

Bourbon Oeraniiun Oil .. 

36s. 6d. „ 

Camphor Oil 

76b. per cwt. 

Cananga OilJava 

lOs. 6d. per lb. 

Cinnamon Oil, Leaf 

6ild. per oz. 

Cassia Oil, 80/86% 
Citronella Oil- 

Ss. Od. per lb. 

Java 85/9b‘?o • • 

.5s. 8d. jier lb. 

CVylon 

3s. 7d. jier Ib. 

Clovo Oil .. 

7fl. Od. per lb. Finn. 

KucaK ptUH Oil 70;7.‘»'’,, . . 
Luvendar Oil— 

2h. Id. p<*rlb. Fail'busincBS. 

Froncli 38/l0‘*o EMrrs 

3()s. pet lb. Very firm. Higher 
piico expected owing to had 
crops. 

Lomon Oil 

.‘Is. per lb. 

Lemongrass Oil 

3d. per oz. 

Orange Oil, Sweet 

Otto of Rose Oil — 

13.8. per lb. 

Bulgarian 

37.S. Od. per oz. Production below 
• avoragf*. 

Anatolian 

IBs. per oz. 

Palma Rosa Oil .. 
Peppermint Oil — 

198. per lb« 

Wayne Coiinly 

2Is. |K'r lb- Firm spot and for¬ 
ward. 

Japanese 

14s. 3d. per lb. 

Potitgrain (.)il 

Sandal Wood Oil— 

9s. 3(1. per lb. 

Mysore .. 

26s. 6d. per lb. 

Australian 

218. per lb. 
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PATENT LIST 

Tbe dates sWaii lu tUia lUt are» Id the case of AppUcaUona for Patoata 
'mbota of appllcatlotui, and 1 q the case of Complete Speotdcatioiui acc^tod 
Tth^ of the OfDctal Jouruals la which the acceptauce ia anaouQced, Com* 

/ plete SpeclficatlouH tbui adveitisod oa accepted are open to loapectlon at 
f the Patent OfRoe luincdlately, and to opposition not later than October 14th, 
they are on sale at la. each at the Patent Office Sals Branch, Quality Court, 
Obauceiy Lane, London, W.0.2, on August 2d*h. 

^ I.—Applications 

' Cavrior EngiiuM'vin^ Corporation. IXefrigoraling avslcinK. 
18,310. July :ti. (U.S., 7.8.23.) 

Eocigu-Cottrol!. laid. (Metulll>nnk und MidallurgisolK" 
Cos.). KlctfrotU's for oloctrical prccipilut.ion of Kns)>ou<lcrl 
pnrtii'k'H fi’oin gaseous fluirls. IH,(120 and 18,001. July 28 
ami 20. 

Mofw’loy. Proioss for oxidising etc. materials. 1K,3(>6. 
Aug. 1. 

^Vayn(‘ 'J’ank «md Pump Co. Filtoriiig apparatus. 18,182. 
July 30. (r.S.. -1.4.24.) 

I. —Complete Specifications Accepted 

5.300 (1023). Somerville and Williams. Adsorhcid 

materials luul tin* manufaeturi’ and applieafion tla.-n-of. 
(219,352.) 

10,204 (1023). rike. Method ami apparatus for ]a-o- 
ducing ealcimng ami elinkering inati'iml. (219,300.) 

10,800 (1923). Drew and Laidlaw. Mi'ans for gene¬ 
rating steam and comhustion prodiiets under pros.sure for 
poUi'i* pui]>os("-. (219,377.) 

11.4.57 (1923). Kneksoii. Filters. (210,413.) 

30,003 (1023). l>o<lgo-Co(trell, Ltd. (Mi'tallhniik uud 

Metalluvgi-i-ln' (h-s. A.-tl.). Apparatus for the eUitrieal 
pvreipitatiou of Mispendeil particles of gaseous liuids. 

(2I0.57(L) 

2220 (1924). Kautny. Apparatus iuv liquefsing ajid 
se[iaratiug gases. (210,590.) 

II. —Applications 

Anglo-reisian Otl Co., Lt<l., ami O'Brien. Kcfining 
mineral oils etc. 1H.424. Aug. 1. 

Burkia-, and Bcirisford. Ap|)aratus for sepanOing coal 
from dirt etc. 17.924. July 28. 

Du BoJsti'S'.i-lm. Process for agglonieratJug coal <hisl 
etc. 18,i<H. July 20. (Kr-. 20.9.23.) 

DucMiuin. FinlayHoii, Smith, and Woodhall Ihickliani 
(1920), Ltd. Operating vertical retorts for carhoiiihing 
fuel. ]K,478. Aug. 1. 

Milner ami Muuroc. 18,212. A'ca XIXa. 

Moeller. I'n-ating peat. (‘t<’. 18,482. Aug. 2. 

Oil Devidopment 'IVust. Lt<l. Hydrocarhou containing 
material. 17,092. July 28. ^ 

Hushen (Kopper.s Co.). Coking (ioal. 18,242. July 30. 
liiLsheii. Coking retoli. oven.s. 18,248. Juh 30. 

'rrt'pcd. ^lolhod of utilibiug vitriolic sludges ohtaiiUMl 
from refining of liydrocarhona. 18,199, July 3tL 

II. —Complete Specifications Accepted 

7814 (1923). Kratft. I’roeess for the liurifu-ation of 
gases. (210,359.) 

10,W)0 (1023). Dru'v ami Laiillaw. Scp. 1. 

10.895 (1023). Bn\ \n.Kouig.sfolder Maschimaifahnk ih-r 
MaschiiKMi' und IVaggoubau-Fabriks-Akt. -Ih’s., in JSiin- 
im^riug, voiTU. 11. 14. Sciunid and l?u<“hs. J'raetional dis- 
1 illation of petroleum und similar liquid hydroearbons. 
{190,024.) 

11,318 (1023). V. 1... Oil rrocoKHOH, Ltd., and Lucas, 
rraeking of oils, (210,403.) 

11,321 (1923). V. L. Oil Processes, Ltd., Lucas, and 
Lomax. Ciwking of oils. (210,404.) 

21.458 (1023). Linnimimi. Process of and apparatus 
[or obtaining valuable hydrocarbiuis from material of 
iifcrior value. (214,010.) 

III. —Application 

Trepel. 18,190. -Vcc IL 


III. —Complete Specifications Accepted 

2440 (1023). Thornloy, Tapping and Ucyuard. Method 
of obtaining stable aqueous enuiUions of pitch and other 
unsaponiHahli) matters. (219,318.) 

53U8 (1923). Somorvilie and Williams lVocc8.s of 
refining commercial benzol. (210,351.) 

10,895 (1923). Bninn-KomgBfL'kk'r .Masdiinenfahrik der 
Mascliiuori- und Waggorihau-Fabnks-.\l<t.-<k''i., in Sim¬ 
mering, vorin. H. D. Schmid and Fuclis. Spc ll. 

IV. —Applications 

(.’arpmael (Farbenfabriken vorm. F. Buyer und Co.). Pm- 
paralion of aulpbaininoazu bodies and of dia/.o a/.i> ei>in- 
j)uumi.s therefrom. 18,034. July 28. 

Farhwerke vonu. Moister, Lueins, und Bruning. Manu¬ 
facture of eomlensiitioii products of tlu' anthraquinono 
Korios. 18,442. Aug. 1. (Cer., 8.8.23.) 

Fii'rz. Manufuclure of purified 1-nitro ^ inetliyl anthrn- 
qumom*. 18,043. July 2H. 

Jom‘«, Morton, and Wylam. Dyes and dyeing. 18.232. 
July 30. ' 

Soe. of Chemi<-al Tndufciry in Ba.'ik'. Munufmtnre tJ* 
internieilmte iJiodurts. 18,44^1. Aug. 1. (Swjt/. 0.0,23.) 

Sc>c. of Chomi<-nl ImluHtry in Basle. Manufacliiie of 
dye-stulls. 18.441. Aug. L (Switz., 11.8.23.) 

V. —Applications 

British Celane.se, Ltd., Klhs, and Cri'enlialgli. Treatment 
of acetyl oellulose pnalucts. 17,9.58. July 28. 

BruckholT. Method of di'gn'asing ru« wool. 17.905. 
.luly 28. 

Moeller. ’rrcatni(*nt of wa.sti' paix-r. 18,483. .\ug. 2. 

V. —Compute Specifications Accepted 

25,54 (1923). British Celam>se, Ltd,, and Ellis. Str VI. 
20.111 (1023). King. XIV. 

VI. —Applications 

Burgc.ss. Ledward and Co., Lid., Denner, and Scholefield. 
J)y<'iug urtifii-ial sdk. 18,379. Aug. 1. 

Hall ami Silver Springs Bleaching and Dyeing Co. Pn*- 
eesH<*s in wliich urtitk ial sillc etc. is treated wiih hot hquors 
18,203. July 31. 

Johnson (Hussong Dyeing Machine Co.). Dyeuig-machincb 
■ 18.105. July 20. 

Jones, Morton ami Wylam. 18.232. AW 1\. 

Standard Silk D\(‘ing Co. Dyeing silk black. 18.339. 
July 3L (U.S., 1.12/22.) _ 

'I’liies. Proeeas for boiling and J^ucking cotlun and linen 
good-s. 18,447. Aug. 1. 

VI, —Complete Specification Accepted 

2554 (1023). British Celanesr, Ltd., and Ellis. Dyeing 
or colouring of priiduets made uifh edlulose aeitate. 
(219.319.) 

VII. —Applications 

Deutseho Cold- uml Silber-Seheideanstalt vorm. Koe.ssler 
anil Lii'bknceht. Proco.s.s ft>r manufaeture of a product 
eontaunng hyilroeyanie aeid. 18,449. .\ug. 1. 

Deutsche Gold- uml Silber-Sehiedoanstalt vorm. Boes.slcr 
and Liidjknoeht. Proees'^ for pi*odueing liydroeyanic luml. 
18,450. Aug. 1. 

Mi‘yevhofer. Pmee.ss of producing hjdrofluosilieie acid 
halls.' 18,329. July 31 (Ger., 20.12.23.) 

Meyerhofor. iMompoamg alkali salts into hydroxides 
or carbonates and aekls. 18,330. July 31 (Ger., I.l0.2.k) 
Meverhofer. Production of metal compounds. 18,331. 
July 31. (Oer., 20.12.23.) 

dnuamlv and IVakc. Treatment of leueitc etc. 18,511. 
Aug. 2. 

Soe. L’O.xyhtho, Separation of eleincuts of air. 18.243. 
July :10 (Fr.. 31,7.23.) 

Vli.—Compute Specifications Accepted 

12,129 (1023). Smith. Utilisation of uuste hme from 
chemical works. (219,420.) 
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12,868 (1023). Jackt^on, McUersh (Kcw Jersey Zinc 
Co.). Manufaoturo of zinc oxkIo. (210,42.8.) 

26,700 (1023.) Syndieat d’EtuHt-s Cl.imiqtto.s. .See XVII. 

VII!.—Application 

Noamlooze Vennootstjhap PhilipM (JloeilarTqwnfabrieken. 
Manufac’luro of highly refroolory hodios. 18,3.)0. July 31. 
(Holland, 9.9.23.) 

IX—Application 

R'KI'Y- Manufacture of coinont. 17,951, 18,013, 18,028. 
July 28. 

X.—Applications 

Australian Minerals Recovery Co., Ltd, Manufaoturo 
of spongo iron. 18,272. .Inly 31. (Auatmlia, 15.9.23.) 

Rosshardt. Open-hearth furruveos. 18,184. duly ^10. 
((;er.,»25.H».23.) 

(jiviner arul M<us<lunenfabr- Ksslingor. Processcfl for 
incorporating niunganoHo with iron. 18,342. iluly 31. 

Hamilton and Reid. ProceSM of rodiU'ing nuital oxido. 
18,002. July 20. 

Njuimloozo Vt»nnootM<*hap Phdipa’ (llocilainpenfabrioken. 
Process for separating liafiiinin and zirconium. 18,110. 
Jtily 20. (Denmark, 30.7.2.3.) 

Opi«. Water (toneentration of ores etc. 18,347. July 31. 
Soe. Jvlec.troinetallurgiqiui do Montricher and I'haud 
Production of magnetic st<'els with high content of silicon. 
18,345. July 31- (Kr.. 22.0.23.) 

X. —Complete Specifications Accepted 

1057 (1023). Rnti.sh Aluininiiun Co., Lttl., Dwyer and 
Phillips. Aluininiiun alloys. (210,346.) 

15,433 (1923). Ruths. Means for utilising exhaust 

steam in inai works. (100,306.) 

10,266 (1023). Baumert. Das or oil heated smelting- 
fumace.s. (210,494.) 

XI. —Applications 

Kendall and Three Stars Aecumulators, Lt<L Electric 
batteries. 18,41,3. Aug. 1. 

Lodge-Cottrell, Lt<l. (Mofrallhank und Motallurgisehe 
Dos.). 18,020 and 18,091. .See T. 

rownll. Primary olcctrjfcccHs. 18,099. July 29. 

XI.—Complete Speclflcatlonl^ccepted 

10,91H (1023). Knowles. Meun.s for controlling tho 
liquid level in electrolytic cells and tho like. (219,381.) 

11,005 (1923). McBlain. Electrical apparatus for goner* 
ating ozone. (219,387.) 

:t0,0t(3 (1023). Lodg»-CottrelI, Ltd. (Mutallbank und 
Metallurgiseho Dos. Akt.-Des.), Sec 1. 

3(1.013 (1023). Ajax Electrothormic Corporation. Elec- 
tru* induction furnaci's and other apf)aratu.s heati'd by 
induction. (218,967.) 

XIIL—Applications 

Giles and Wilson. Manufactun*r of pigments and polish¬ 
ing materials. 18,133. July 20. 

Ihnvitt (Seflon). Paints etc. and manufacture then of. 
18.334. July 31. 

Xni.—Complete Specification Accepted 
20,156 (1023). Cajar. IVoeess for tlio manufaoturo of 
pniitiiig coloius fuel ink. (210,.‘562.) 


XVI. —Complete Spedflcattons Accepted 

11,003 (1923). Richards and Hutchinson, and Agri¬ 
cultural Dovolopauaits Co. (Pyrford), Ltd. Manufacture 
of nitrogenouH fertilisers. (219,384.) 

24,403 (1923). Mahnston. Apparatus for disintegrating 
and/or mixing aitificial fertilisers. (219,537.) 

XVII. ~AppUcat)oa 

St<>lTen. Precipitation of sugar lime from sugar solutions. 
18,247. July 30. 

XVU.—Complete Specification Accepted 

26,700 (1923). Syndicafc d’Etudes Chimiques. Process 
for tho recovery of nitrogen and acetone from molasses and 
vinasses. (208,516.) 

XVIII.—Complete Specification Accepted 

26,700 (1923). Syndicat d'Etudes Chimiques. 5ec XVII. 

XIXa.—Application 

Milner, Gas-goncrafcing fuels for treatment of foodstuffs. 
18,212. July 
XlXb.—Application 

Wayne Tank and Pump Co. Stabilised glauconite, and 
method of making .same. 18,181. July 30. (U.S. 17.1.24.) 

XIX. —-Complete Specification Accepted 

24,377 (1923). Porry. Sowage purification. (219,530.) 

XX. —Application 

Johnson (Badiseho Anilin und Soda Fabrik). Synthetic 
manufacture of methanol. 18,10C. July 29. 

XX.—Complete Specification Accepted 

26,700 (1923). Syndicat d’Etudos Chimiques. ^I'ee XVII. 

XXL—Applications. 

Thornton. Multicolour kinematograph olc. 18,168. 

July 30. 

Thornton. Colour photography and sensitised material 
theixjfor. 18,521. Aug. 2. 


GENERAL NOTES 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intofiigcnce, 35, Old Queen Street, London, 
S.W. 1) has reeeived tJio following enq^uiries for 
British goods. British firms may obtain further 
information by applying to the Department and 
quoting the speeifie reference number :— Anjentiva : 
Silk (182); Ausiria : Leather (ICO) ; Ceuta (Morocco); 
Iron (11^)); Chile: Earthenware, chemicals, tin¬ 
plate, steel, enamelled ironware, hardware (183) ; 
Egypt; Oils (17!)); Frame : Tinplate, iron (167); 
Italy: (Chemicals (171); Netherlands: Rubber, 
leather (172); Metal (175); New Zealand: Hard¬ 
ware (IC5); Fpain: ChemicaLs (170); Turkey; 
Copper (A.X./1219); Uruguay: Bho.spliorbronze 
(A.X./1325). 


XIV.—Applications 

.Anodo Rubber (.'o.. Lid. .Vtamifaclurc of rubber goods 
from (MnuIrtionM. 17,048. July 28. 

Anode Hubl>cr Co., l.(,d. (Klein and Szogvoi^yy. Mothod 
of coiu t ntmting etc. rubber emulsions. 18,353. Jii>y 31. 


XiV.'-rCpmplete Specincttlon Accepted 
20,111 (1923). King. Bubberincd fabric and method 
o£^^m|(iy|iftg Oio same, (219,507.) 

. Spectficallon Accepted 

(1923). llutching.s Ltd., aud Morrison. Tannii^ 
ufooture of tanning niatfrinls. (219,.‘J47.) 


PUBUCATIONS RECEIVED 

AmocoMunE in 192-1. Handbook roinpiled by 
The Depnrtmcnit of Agiioulturs K.M.S. and S.S. 
I'p. ii+;)l)l. Singapore: Messrs. Fraser and Neave, 
Ltd., 1924. 

'^Das liEiTVEiiMbaBN DRii kbsu.NOEN. Part I. By P. 
Walden. Handbuch dor Allgenieinen Chemie IV. 
I. Pp. ix-t 3S1. Leipzig: Akademisebe Vorlags- 
gesellschaft m.b.H., 1924. Price, paper 17 gold- 
marks; bound 21 g. ni., ' • . 
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EDITORIAL 


W E publish this week a characteristic con¬ 
tribution from Prof. H. E. Armstrong 
dealing with Prof. Bancroft’s recent 
jiaper on tho action of metals on nitric acid. It 
does not deal exclusivelj' with this topic, others 
find their way s])ontaneously into tho argument. 
After reading the article w'c were reminded, 
somcw'hat illogically, of a saying quoted in 
Boswell’s “Johnson”: Qn'il y a (Vesprit! 11 y 

a lani, rlpondit Mme,. de Bourdonne, qtie je n’y 
ai pas vu de corps." Prof. Armstrong’s universal 
plodding has not prisoned up his nimble spirits in 
his arteries ; he retains some slight disapprobation 
of modern ionic views of chemistry, which ho can 
ne’er express, yet cannot all conceal. When we say 
ho can ne’er c.\ press it, we mean only that ho cnnnf)t 
express it so delinitively and so forcibly that it can 
be done once and for all. Just as formaldehyde is 
reputed t(j have a cumulative effect, so he believes 
that these small, almost innocuous doses of criticism 
will gradually destroy the pernicious influences and 
will keep alive a spark of genuine chemistry, which 
though now overladen liy dull ashes of ])ositive and 
negative signs, will some da'y blaze forth and illu¬ 
minate the surrounding atmosphere. It is almost 
time that he kneeled down—not humbly—on his 
knees, and with distended lungs and cheeks blew 
the spark into a flame. We have a very hazy idea 
how in the ordinary households they managed to 
keep their home-fires burning before the days of 
matches ; of course, they had tinder-boxes at one 
period, but tho making of sparks and their conversion 
into flames must have been a laborious business, 
and it is obvious from the old poets that it was a 
calamity to let a wood fire so die out that it had to 
bo relighted. Wo think it is Homer who speaks of 
preserving the spark in ashes so as to avoid a long 
journey to a distant neighbour in search of some¬ 
thing to start a now fire. And what a business it 
must have been to transport it for a distance ; the 
fashion of drinking tea and coffee could not have 
spread as it has done in damp climates but for tho 
lucifer match! We appeal to Prof. Armstrong to 
shed the elusive and gentle poetry with which ho 


envelo])s his liew's, to discard the nudaphor and 
allu.sion which permeate his arguments and to give, 
us his notions on metals and nitric acid in plain 
chemical words, whose rugged simplicity will enable 
even editors to understand them. IaA him attack 
the lonians in harsh Doric, and leave the soft Lydian 
airs to a more effeminate body of readers ! 

♦ * ♦ 

The conclu-sion of an agreement of .some sort 
between Germany, Fiance, Britain and several 
other countries is a matter of consideraldi' interest 
to all industrial chemists. The jiarticular agreement 
made a few days ago is considered by public men 
in tliis country as an achievement much to the 
credit of Mr. llamsay Mac Donald and t lie Government 
of which he is the chief. He has shown himself 
to 1)0 possessed of tact anil patience; everyone 
was tired of the .state of European polities which 
we had endured so long and the time was ripe for 
an alteration. Even so, a less capable man might 
easily have bungled the matter and left the situation 
in a dangerous state. The details of the agreement 
are difficult to understand and easy to criticise, 
but the sjx'ctators cannot follow the forces at work, 
the attractions and reactions, and they are bound 
in such matters to assume, not that the agreement 
is the one most suited to Euroiieaii politics, but 
that it is tho best which is possible to peimiade 
the parties to agree to. This is a vital distinction 
which is frequently forgotten; in our editorial 
wi.sdom we could easily have solved tho problems 
of Reparations and the Ruhr, the Covent Garden 
strike or any other strike, and have persuaded tho 
Bankers to lie down with the Bolsheviks ; our only 
difficulty was that w'c could not have pereuaded 
the parties mo.st concerned to fall in with our 
solutions. Mr. Ramsay MacDonald and the Foreign 
Office have done well; but there are many other 
difficulties to be overeojne before any satisfactory 
course of action will develop. In the manufacture 
of certain articles Germany will be a better customer 
than competitor; in the manufacture of many 
chemical compounds Germahy may easily be a com¬ 
petitor to be feared and an insignificant customer. 
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'J'here are economical problems of singular importance 
to bo fMed; there are, especially in Germany, 
some political dangers of great moment. Kiiropean 
trade has been thrown out of gear by the War; 
the most essential requirements of good trade, 
credit, confidence and stability, are lacking and it 
wnll take two or three years to establish these; 
excrything Ls abnormal and unstable, the mark, 
the franc and the pound have no {)ermanent relation 
to each other ; a new equilibrium has to bo estab¬ 
lished and we have all to become gradually accus¬ 
tomed to the nexv conditions whatever they are 
before trade can be in a heaithy state again. Credit, 
confidence and staliility arc of slow growth ; no 
nationalisation, no artificial treatment of national 
debts, no direct aciion of strikem, no revolutionary 
ideas can take their place. The agreement with 
Germany is to be welcomed to the extent to which 
it encourages ert'dit, confidence and stability; 
probably this will bo a very considerable extent, 
but if. is too early to judge. 

♦ * * 

I’his week we pubii.sh for the first time a paper 
contributed to the Institution of Chemical Kngineers. 
VV'e are glad to do this and wo hoj)e that in the 
future the Transactions of the Institution will be 
ns important and interesting as this one, a contri¬ 
bution by Professor Hinchlcy and Mr. Himus on 
“ The Elfoct of a Current of Aii' on the rate of 
Evaporation of Water below the Boiling Point.” 
The paper gives the result of about two hundred 
and fifty experiments aTid it appears that these 
xvero carefully carried out on a logical and scientific 
plan. The rate of evaporation of water in a pan 
over the top of xrhioh tJicre Ls a current of air seems 
to be directly proportional to the difference between 
the vapour pressure of the water in the pan and the 
vapour pressure of vxatcr in the air. There is a 
definite rate of evapf)ration when there Ls no current 
of air, and between this li;nit and a speed of current 
of five inches per .second the increase in rate of 
evaporation is approximately proportional to the 
spc<'d of the current. 'J’hc data arc given with a 
degree of accuracy sufficient for many operations 
conducted on a largo .scale, and the various graphs 
are convenient for reference. The only experi¬ 
ments of this nature we have ourselves conducted, 
blowing a current of air over a hot cup of tea in a 
railway refreshment room, have invariably been 
so hurriedly carried out that accurate determinations 
have been practically impossible, even on those 
rare occasions xvhen time permitted a completion 
of the experiment. Wo think plants expos(!d to 
much wind, cspe.cially very dry wdnds, have in some 
instances developed special devices for preventing 
an undue loss of w'ater. The evaporation of 
liquids on a large scale, cither in vacuo or at the 
normal pre.ssurc of tho air, is now so common an 
occurrence that a careful study of the conditions 
is e.ssential. Tho authors ijf the paper call attention 
to the scanty literature on this subject. An investi¬ 
gation on tho lines they have adopted involves much 
time and attention, aitd what is more it involves 
some little thinking, sd the paucity of literature is 
not surprising. 


ASi. S, l»!t 

THE EFFECT OF A CURRENT OF AIR ON 
THE RATE OF EVAPORATION OF WATER 
BELOW THE BOIUNG POINT.* 

By G. W. HIMUS, B.Sc., A.R.C.S., D.I.C. (AmocUi.. 
Member), and J. W. HINCHLEY, A.R.S.M., F.I.C., Wh.Sc. 

(Member) 

At a conference of the Chemical Engineering 
Group of the Society of Chemical Industry held in 
Glasgow in 1922, one of the authors discussed tho 
subject of evaporaiion in general and put forward 
certain tentative formula?. Systematic research in 
this subject has been planned for work in the new 
Chemical Engineering Laboratories of the Imperial 
College of Science and Technology. This paper is 
the first submitted, and deals in more detail with 
certain a-spects of evaporation of water in currents 
of air. 

It is a matter of regret that the so-called educational 
economy of the last few years has withheld a large 
proportion of tho sum voted for the equipment of 
those laboratories. The apparatus with which this 
work was done was, in consequence, inadequate, 
but it is hoped that more S3anpathetic treatment 
may enable us in the near future to carry on the 
work with more satisfaction. Wo thought it better, 
however, to present the paper as it is, rather than to 
wait for the future when more refinements could be 
added to tho apparatus. 

To the chemical engineer, a knowledge of the rate 
of evaporation, and the ability to estimate that rate 
from a knowledge of the physical properties of the 
substances in hand, and tlio atmospheric and other 
conditions obtaining in the plant is a matter of 
considerable moment. Not only is the design of 
crystallising and drying plant directly dependent 
on such knowledge, but evaxjoration plays a by no 
means unimportant part in the working of cooling 
towers and other jfiant. 

In spite of, or perhaps, because of the frequency 
with xvhich such problems arise for solution, the 
literature of the subject is meagre. Investigation 
of an index of scientific and technical papers reveals 
the fact that information relevant to the point at 
present under discussion is relatively small. Of 
paxiers on evaporators and on their design and 
operation, there is no end. ITie meteorologist eoomo 
to bo well supplied with inlonuatlon on the subject, 
while the hydraulic engineer, the agriculturist and 
the physiologist are also catered for. The chemical 
engineer, however, can find but little help, as the 
work either deals with evaporation as applied to a 
specific type of plant, or else is almost entirely 
mathematical, and in some cases seems to be devoid 
of experimental backing. Furthermore, in general, 
the conclusions of the mathematical analyses of tho 
problem are apt to be couched in such form that they 
cannot be applied to practical problems. The paper 
concerns itself with evaporation from water surfaces 
at different temperatures under varying conditions 
of draught. 

* Read at the Second Annual Meeting; of the Institutiou 

of Chemioal Bngineersy July 16^ 1924. 
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ExperimetUal : 

The evaporating pans used were made of sheet 
copper, all being of the same depth, viz., three inches, 
and supplied with heating coil? of Ni-chrome wire, 
earned on half-inch silica tubes set along the lengths 
of the pans about a quarter of an inch from the 
bottom. 

Four pans were employed, 3in.x 12 in., bin. x 12 in., 
12in. X 12in. and bin. X 18in., the first with one, 
the second with two, and the third with four heating 
coils. The b in. X 18 in. pan had two coils only. 
The heaters in the 3 in. X 12 in., and the b in. x 12 in., 
were wound with 106 turns of wire in each; in the 
foot square pan, the inner coils had 106 and the outer 
1^ turns, while those in the b in. X 12 in. pan carried 
160 turns. 

A duct through which a current of air could be 
blown over the evaporating pan in use was provided. 
This duct was made in four sections of galvanised 
iron, each section being 2 ft. long, three of them 
9 in. high by 1 ft. b in. wide. The remaining section, 
in one end of which was the fan creating the draught, 
was 18 in. square at the fan end and tajiered to the 
same section as the other three sections. The 
end of the duct remote from the fan was left open. 

The photognaph (Fig. 1) gives a general view of 
the apparatus. 



Fio. 1 


The section of the duct below wMch the pan was 
placed was x^ovided with a window 1 ft. square in 
the roof, and one in each side 1 ft. by b in. In the 
bottom a hole was cut which sufficed to admit 
entrance of the upper edge of the evaporating pan, 
the remainder of the open space round the xian being 
closed by pieces of galvanised iron. 

The draught was created by means of a fan driven 
by belt and pulley from a motor, means of adjustment 
o{ the sxiecd witnin fairly narrow limits being pro¬ 
vided by an external resistance. In order to obtain 
greater limits of variation of draught, a series of 
driving pulleys from about 4 in. to 18 in. in diameter 
was furnished. 


The tem}3erature of the water in the pan was 
determined by means of a mercury thermometer hung 
from a wire across the duct, the lulies containing 
the h".",fing elements being covered by 40-me8h 
eoiiper gauze bent into the shape of inverted U’s— 
this to cause better distribution of convection 
currents in the water. 

In several experiments the temiierature. at dilf(;rent 
points of water was taken, but was found to be 
substantially the same tliroughout, the difference 
from point to point being of the order of half a degree. 

The evaporating pan when in use was carried on 
one pan of a balance, so arranged that the upjjer 
edge of tho pan was just above the level of the 
bottom of the duct. 

The general method of conducting the experiments 
teas as follows :— 

(a) Tho temxierature of tho water in (he xian was 
brought to tho desired x>oint by regulation of tho 
heater-current and was maintaincel steady or very 
nearly so. During this preliminary x>eriod t ho draught 
was on, the sxieed of the air-current being determined 
by moans of a fan-type anemometer placed at the 
oxH'n end of the duet on the middle lino thereof. 

(b) 3'he conditions having become steady, the 
pan of water was rapidly counterpoised, a stop¬ 
watch was started and the temxierature of the water 
was noted. 

(c) A known weight was then iilaced alongside 
the pan of water, tho magnitude of tho weight 
depending on the rate of evaporation, ami the 
axqiaratus was observed, tlui time being noted when 
the balance again stood level. The temxierature 
of the water was then taken again. 

(d) Another weight was then placed alongside 
the pan, and the time taken for equilibrium to be 
established was noted. This was rexieated a number 
of times, till a suitable weight of water had been 
ovaxKirated. 

(e) The amount of water evaporated in one 
experiment doxiended on tho conditions, falfing as 
low as twelve grammes in the case of the smallest 
Xian without draught, and rising to as much as six 
to eight hundred grammes in the case of the largest 
pan. Tho accmacy of weighing was in tho neigh¬ 
bourhood of 0-02 grammes. 

(f) The dew point of the air of the hiboratory was 
taken by means of a Hinchley hygrometer at least 
once during each cxxxiriment, ami the barometer 
was read x>eriodically. 

(g) The results were calculated to kilogrammes 
of water evaxiorated x>er square metre of surface 
Xicr hour, and for each pan and each draught these 
rates were plotted against tho difference between 
the vapour pressures of the water at tho temxierature 
of that in the x>an, and at the dew point observed 
during the experiment. 

(h) About two hundred and fifty expieriments 
in all were carried out, a small number of these 
being in still air, these latter to test the validity of 
the formula published for evaxxiration in still air 
by Hinchley (J.S.O.I., 1922, xU, 242 t). 
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Eva{K>nttion iii 3 in. 12 in. |mn. 'I'riuiMVorHo drinijiltl. 
V llrauglit r»-J2 riiotres jK'r Boeoral. 

-l-GO 

[ 1 ;)-o7 

O .. 217 

1-3G 
10.7 

Fk). 2 



(l>u Pd) 

Evaporation in 0 in, X 12 in. pan. 
V Dranght .7'2y metros jxir second, 
a „ 4-17 

rj „ 2-87 

O „ 1'92 

X „ 1-41 

100 

Kiu. 4 



Evaporation in 3 in.X 12 in. pan. Longitudinal draught. 

O Draught 4-(>0 motros jior second. 

X „ 2-71 . 

100 „ 

Fig. 3 

(i) The detiiils of a single experiment which serves 
to indicate the general run of the observations 
may be given — 

No. 121. Pan oroa i sq. foot (6 in. X12 in,), draught 
transverse to pan. Barometer 758 mm. Cor¬ 
rection factor to 700 mm., 0'998. 



Water 

Loss in 

Dew 

Air 

Tiiue. 

Temp. 

Weig^‘ 

Point. 

Tomp. 

Min. soc. 

. . Ml 

*C. 

°c. 

0 

.. 79-0 


. M 

.. 3 

4 55 

.. 79-0 , 

h- 100 . 

. _ 

. . 3 

9 55 

.. ^^0 

100 . 

. _ 

. 3-2 

14 65 

•,, 

.. 100 . 

. - 

. 3-2 


78-9 

.. 300 . 

1-1 

. 3-1 



F.vaporation in 0 in. X 12 in. pan. Longitudinal draught. 
4 Draught 4-33 metres per second. 

U 3-72 „ 

O 208 „ 

X „ 1-47 ., 

0-95 „ 

Pia. 5 

Rate of evaporation, 26 0 kilos per square metro per hour. 

corrected, 26'95 ,, ,, ,, ,, „ „ 

Vapour pressure water in pan .. .. .. 338 mm. 

„ ,, ,, ,, air .. ,, ., 5 mm. 

Diffeienco .. .. .. .. .. .. 333 mm. 

Rate of evaporation of water per 1 miu. difference ==0-078 kilos 
jior square metre jier hour. 

„ (j) It will be observed that a correction has been 
soTOnd to the oKserved rate of evaporation for the 

^ - deviation from 760 mm. of the barometer. This 
is in accordance with the correction indicated by 
- Hinchley in the paper quoted above. 
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Throughout the following, the symbols used are 
as follows :— 

W is the rate of evaporation in kilos per square 
metre per hour corrected to a barometric pressure 
of 760 mm. 

Pc is the vapoiir pressure of the water in the pan 
in mm. of mercury. 

Pd is the vapour pressure of the water in the 
air in the same units. 

V is the velocity of draught in metres per second. 


(2) Over a range of draughts from O'O metres per 
second, and with water temperatures of from 20° 
to 70° C., the rate of evajwration Ls found to be, 
for practical puiqjoses, in accordance with the law 
W-- a(pe- —pd)> where o is a coeflicicirt varying only 
with the ilraught, and is equal to 0-031 1 (t ()l3r) v. 

(3) Figtires 2 to 9 show the expcrimenlal results 
plotted against a (pc—pd) ba8i.s, the rales being 
obtained at a number of fixed draughts in each 
pan. It is seen that the plots are substantially 



Evajiomtion in 12 in. sfiiuiro pan. 


V ].)raught 5-7(> motros j'w'r sofTnul. 


,, 

4'.15 „ 



,, 

4-0.5 „ 




2-80 




1 -fit) 

,, 



11 

,, 



Fig. 0 



(Po Pd) i- 

Evaporation in (5 in. x 1 ft. G in. jmui. LonRitndinal (iranglit. 
A Draught 5-3G motros 80 cond. 

LT 4-38 „ „ 

O „ 281 

- .. 1-50 „ „ 

108 
Fig. 7 



Pu-Pd »““»■ 

Evaporation in Gin.xlft. G lu. pan on right hidf of duct. 



Pc Pd 

KvajMiratioM in Oin. X I ft. G in. pan on left siilo of duel. 
J.)raught G’Gl) iii»*trc.s jicr si'cond. 

O 2 88 

X „ 1 -58 


Hksult.s and Conclusions 
(1) The Imperial College formula for evaporation 
of water in still air was found to hold good, viz., 
/p.,-Pd\ 

w= 




i'Ki. !» 

straight lines, although at temperatures of over 
about 60° C., particularly with the larger pans, 
there is a deviation from the straight-lino law. Such 
deviation may be ascribed to the fact that under 
these conditions the mean value of the dew ix)int, 
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and tlierefnro of over tho surface of the pan, may 
vary considerably from that of the air of the labora¬ 
tory. The errors resulting from the assumption 
that tho straight-line law holds good, will, however, 
under practical conditions of working, seldom exceed 
five per cent., as in drying-room practice, tho, tem- 
ix^ratures and velocities will seldom rise as high as 
those of a number of the experiments in which 
these faults are apjiarent. 

(4) The individual formulu’ lor the various pans 
sttulied an:;- - 

3 ill. X 12 in. pan. ♦ratiK\orKO 

draught. .W-( 028-P 0l« v)<p^ - pa) 

Ditto, longiliidinal draught. . W-=(-030~l--013 v){pir—j»a) 

6 in. <12 in. pun, trunsvorH© 

draught .. .. .. W —(■()34+ 012 v)(pe—pa) 

Ditto, longitudinal draught. . W -(-031 l-'dlt) v)(pf,—pa) 
I2in.xl2in. j>an .. .. W—(•027-f**012 v)(pe—pa) 

Oin. xlSin. pan .. .. W-( 034-h 0l2 v)(pc—pa) 

Moan for all pans .. .. W —( 031-i •0135v)(p«—pa) 



012 3 45078 9 

Showing variation with draught of factor “a" in 
W - a(pe-pa). 

-— - Avcnigt' ail paoK. 

-— —-- 3 in. pan. Transverse dmiight. 

-- — ft iji, pan. Tninsvenso draught. 

Draught. Metros por second. 

I'lu. Ut 

(5) It will be observed that, according to the 
formulse above, in still air, the rate of evaporation 
should be directly pro^iortional to the vapotxr pressure 
difference, whereas, in the absence of draught, it 
is found that the ratejyjrmp^ifmal to this difference 
to the power^pf J|giMjH^®>bably arises from the 
fact that in' fh^*'^^H!SrapiRhght, the air over the 
pan wiirbe in inotiori"™e to eonv(iction currents, 
the magnitude and effect of these currents rising 


with the temperature. It will be recalled that a 
similar case is met with in the formula for loss of 
heat from surfaces duo to air contact: instead of 
the teraperatixre difference, wo have the temperature 
difference to the power of T23. 

(6) According to tho above formulae, preheating 
of the inlet air to the duct should have no effect 
on tho rate of evaporation, provided that the air 
bo not heated to such a temperature that transfer 
of heat from it to the water surface takes place. 
This conclusion has not yet been experimentally 
verified. 

in. ger sec. 

6-0 4-5 4 0 3 5 



0 100 200 ;i00 400 


(Pb I'll) mm. 

Hates of ovaponvtion calculated for various drauglits. plotted 

against (pc-pal- Formula W-(031-f-0135v)(pe-pj). 
“No-draught” lino is calculated from W—{[•02(pep,l)])'•* 
W--Kilos, of water [>or sq. rn. ^tor hour. 

Fjo. 11 

(7) It will be noticed that in the formulto for the 
individual pans, the “ no draught ” and tho “draught” 
constants vary, the former from 0-016 to 0-012, and 
the latter from 0-027 to 0-034. Furthermore, this 
variation is not regular, and seems to bear no relation 
to the size of pan. Despite careful checking of the 
work, it has not been found possible to account 
for this, but it is suggested that this may be caused, 
in part, at any rate, by the fact that the draught 
was inclined somewhat to the axis of the duct, the 
result being that the distribution of the draught 
relative to the water surface must have been different 
in different pans; in other words, the vertical com¬ 
ponent of the velocity varied in the different pans. 
A knowledge of the intensity of tho draught at various 
points over the water surface would probably clear 
up this point, but apparatus for determining this 
satisfactorily was not to hand, 

(8) Figure 10 shows the variation of the factor *' a ” 
in W --= a (pt—p,i) with draught, {a) the average of 
nil the pans, (6) the 3 in. and (c) the 6 in. pan with 
transverse draught. 

(9) On figure 11 is plotted a series of graphs show¬ 
ing the rates of evaporation calculated from tho 
general equation arrived at from the experiments, 


m. per sec. 
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against vapour pressure difference. It will be noted 
that the calculated draught evaporations are far 
above the no-draught results from the Imperial 
College formula, up to a vapour-pressure difference 
of 480 mm. .'ind with draughts from 0-5 to 4-0 metres 
per second. The question, whether, at lower draughts 
than those plotted, the straight line law will give 
place to some law intermediate between the draught 
and no-draught formulae could not be solved practi¬ 
cally, owing to the difficulty of determining such very 
low flraughts, but it seems obvious that the change 
from the curve to the straight line may occur when 
the vertical Component due to turbulence becomes 
greater than that duo to convections. 

(10) The formula indicates that in the case of water 
solutions for which Raoult’s law holds, the rate of 
evaporation may be evaluated accurately from a 
knowledge of the vapour pre.ssure depression. This 
has not been tested in the present investigation, but 
passing mention may be made of the fact that the 
Imperial College formula for still air evaporation is 
found to apply to the evaporation of solutions of 
glycerine. 

(11) Carrier (([noted by Hinchley in paper above) 
gives a formula for rate of evaporation, which, in 
metric units, is W -- 0-0178 (l+v/l-l?) (p„—pa). 

The present formula if transposed into the same 
form becomes W =0-031 (l-l-v/2-29) (p„—pu). 

According to the Carrier formula, the rate of 
evaporation in a draught of 1-17 metres per second 
is double that in still air for the same vapour pressure 
difference, whereas the present formula shows that 
the effect of draught is almost exactly half this. 

In the absence of knowledge of the exact apparatus 
and means by which Carrier determined his figures, 
it is not possible to suggest any definite explanation 
of the discrepancy. 

(12) While admitting that the present formula 
is by no means an e.xact expression of the relation 
of tlu- rate of evaporation to the physical conditions, 
it is hoped that the conclusions embodied in the 
present paper may find use amongst chemical engin¬ 
eers who have to solve evaporation problems. 

Edge, Effect .—The ex[)eriments suggest that an 
edge effect exists {i.e., that a*proportion of the area 
is protected from the currents of air at the edges 
of the pan), but that it was very small. 

Vibralum and liipjjles.- -At a pouit when ripples 
began to be definitely produced an increased evapora¬ 
tion was apparent. Vibration of the apparatus 
produced a similar result. At the higher velocities 
ripples .were always in evidence. 

Effect of the Dimensiam of the Duct .—^This effect has 
not been well investigated, but at high velocities and 
tem{x>ratures there could be no question of the effect 
on the curves. 

Further Experiments .—Owing to the fact that pd 
changes somewhat during the passage over the 
surface, and with a view to reducing this to small 
dimensions, a jiarrow pan was made (I in. X 12 in.). 
The rcsidts with this pan were more irregular, the 
departure from the straight line appeared to bo 
greater, and the velocity factor was higher. 

Use of the Formula .—It is hardly necessary but 
it may be desirable to in4icato how the formula may 


be applied in the design of evaporators and dryers. 
Having assumed the standard conditions at the inlet 
and outlet of the air, the rates of evaporation at these 
pomts may be estimated. The logarithmic mean 
of those results will give the average rat(^ of evapora¬ 
tion throughout the plant and indicate the ai-ea of 
surface required for the conditions assumed. 

We wish to thank The Sturtemnt Engineering (Jo., 
Limited, for the gift of a large portion of the apparatus. 
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WHY WAS I BORN SO SOON? 

(With acknowledgments to Bernard Shaw) 

By HENRY E. ARMSTRONG 

“ If iScicncc was what iScicnce secm.v, 

And not the Science of our dream.s, 

How much we'd hate her— 

But she ain't " 

— Kipling (revised). 

Some may well reply.“ Why at all ? A more 

confounded nuisance nevei- was. Worse than any 
kid, with his peqietual ‘ why.s ' and lieurtdie twaddle. 
We agree with the Dauphin and dislike being eonse- 
erated with hi.s rancid oil, lot alone made to fight. 
Damn his Joan’ian ‘ voiee.s,’ urging us to thbik ; we 
want to be let alone, not worried to answer absurd 
riddles. We are happy in our ionised ’ell and don't 
wish for oven a day off ; it has bei'n made quite 
comfy by Sir .James Dewar and Prince Conti, not to 
mention the saintly trinity, Arrhenius, Nernat and 
Ostwald, who have taught us to disregard water and 
chop logic with equanimit 3 '.” 

This by way of Shavian preface. When a riddle is 
posed, sometimes someone says—" Ask another,” 
so let me follow such proeedeftt and modestly ask — 
Is Wilder D. Bancroft a beaten-fraud and have I, all 
my life, been a bom foolYffid the whole world chemical 
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a body of wiseacres ; or is ^x-rhaps the leg in the other 
boot ? Unless Bancroft and 1 are- rank rottiTS, the 
mind chemical ia in a peculiar state of siisjx'nded 
animation, needing some catalyst to awaken it from 
its long-continue(l condition of catalepsy. This, 
however, is no mere riddle but a serious problem in 
psychology—the psychology of the crowd sciential. 
We cliemists think we are awfully fine fellows, 
whether or no wt; can roll a pill, siipci ior to the vidgar 
herd—but it is to be feared that our ‘ superbity,’ 
however much it may be NolxTiscd, ha.s no reasoned 
foundation ; not only “ from the stalls and in the 
Press is an atmosphere of hy|K)crisy sprc'ad ” but also 
from the lecturi' de.sk and the text-book. 

Why «lo I bring the slim Bancroft upon the stage 
in such connexion, in connexion with myself ! Why 
this outbm'st of sjdeen f The ('xciting caust; is a long 
di.sipiisition, entitled Ae/ion of Mdaii on yitrk, Acid, 
by the said Wilder J)., in the itray issue of the Journal 
of Fhy.iiral Cheinl.'ilri/, a copy of which he has most 
obligingly sent to me. 1 shall ask that it b(^ buried 
or burnt with me. The opening sentence is signifi¬ 
cant ; - 

“ l*'or ncarlv thirty years, 1 have carried the 
reduction of nitric acid by metals in my note-books 
as a major problem to be taken up as soon as 
possible and, at different times during that period, 
I have suggested it to .graduate students a.s a 
desirable thesis subject—al! in vain.” 

What the state of those note-books must be, ex- 
))osed as they have been so long to the intlucuice of so 
corrosive an acid, can be imagined, if we think of the 
youthful Ira Kemsen's early (>\periment, when he 
placed a copper coin upon his father’s fiarc mahogany 
and poured ujxm it a few drops of Aquafortis. As he 
says, the miraculous effect, not only upon the copper 
and the. mahogany but upon his fingers and trousers 
and the I’urpct, was startling and one that he never 
forgot. Bancroft’s soul, how'ever, like that of the 
multitude, seems not to have been easily seared by the 
acid and, until this year, note-books notwithstanding, 
he has displayed no fiercely burning curiosity to 
explain its marvellous behaviour. Like the world 
chemical, lie has had eyes to see, nay more, he assures 
us, he ha.s desired to see ; yet he has not seen ; 1 
will not use the language of Tfiermodynamics and 
•say, which is absurd 1 but simply remark— that 
the ways of the workers in science are mystr.rious. 
Have 1 a.ssisted in his conversion I Last year, in 
t'ambridge, Kngland, I cast my gauge at him and 
challenged him to consider the facts of chemioal 
change in general frmn. an electrolytic standpoint. 
He (lid not then accept battle but said—“ ho would 
go home and read. " Ajiparently, he has not only 
read but also marked, learnt and inwardly digested, 
quite a little and in a way which would be flattering 
to rny vanity had 1 any such element left in mo. 
After telling us u hat the great Ostwald believed in 
1899 ; that Mellor is distinctly non-committal but 
inclines to Ostwald ; that Hoseoe and Schorlemmer 
dodge the whole qu^ion (t'horus of (Ihomists ; 
“ And so do all of its ”) ; the gospel according to 
Veley ; how Howe plays^gofe with a vengeance-— 
he refers to the work done ]^a former City fom, that 


of Acworth and Armstrong, at a time which is prehis¬ 
toric to the pedagogues of to-day, the year of our 
gracious Lord one thousand eight hundred and seventy 
seven. After quoting with approval their state¬ 
ment :— 

“ We regard the action of the metal as consisting 
simply in the displacement of the hydrogen of the 
acid,” 

he adds the following, showing how liLs soul, like John 
Brown’s, has gradually been marching on towards a 
state of sanity and understanding :— 

“ This is, of course, a special statement of the 
electrolytic theory of corrosion, long before it was 
developed as a general theory by Whif iiey in 1903. 

A few years later, I jxiinted out that the most 
striking characteristic of an electroljdic action 
Ls that it occurs in two places—at the anode and 
at the cathode. This peculiarity can be made less 
marked by bringing the electrodes nearer and 
nearer together. When the distance between them 
vanishes, we have a chemioal reaction in the 
ordinary sense of the word and not an electro¬ 
chemical reaction. Any chemical reaction, there¬ 
fore, which can be mailc to take place elcctrolyti- 
cally, must consist of an anode and a cathode 
process. Considering the matter in this light, 
we sec that there is a possibility of the anode and 
cathode processes interfering and of one perhaps 
ma.sking the other.” 

The general results of the discussion are summarised 
in ten paragraphs, the first being :— 

‘‘ The action of nitric acid on metals can be 
considered profitably as a case of electrolytic . 
corrosion, the anode reaction being the formation 
of the nitrate. This is the view advocated by 
Armstrong in 1877.” 

The .second is :— 

” The nature of the metal shows itself in at least , 
three ways ; in the reducing power as measured i 
by ovi'i'-voltage ; in the catalytic action of the 
metal ; and in the cataljdie action of the salt of | 
the mct-al. These three factors are to be studied ; 
in detail” 

It is not for me to say that the first is good--it is the 
issue to be disputed. The second, entirely Bnarkian 
as it is, may be alright but seems to make confusion 
worse confounded, being compounded of fuming, i 
furious, otherwise fnimious, words, without any j 
defined, accepted meaning (compare Joitmal of 
General and Indnslrkd Chemistry, July, p. 763). j 

However, I have a sort-of-a-kind of Rip-van 
Winklish, Wellsian Samac (the Dream) feeling 
on thus being woken up, though after only forty-seven 
years, to find myself dubbed a proxihet, with evidence 
before me that a logical idea can be got into a present- 
day chemist’s mind: the probability of ever pene¬ 
trating its thick cuticle had seemed too remote. It 
is fortunate my rescuer from a wilderness of oblivion 
should be the Giant Wilder, who publicly ranks, 
with Brutus, ns an honourable man; his words, 
therefore, may well be adsorbed by the hitherto 
earless multitude. Granted jmetic license, my grati- 
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tude could not. be better expressed than in the 
, Omarian linesi i 

“ A Book of Vem's underneath the Bough, 

A Jug of Wine, a Loaf of Bread - and Thou 
Beside me singing in the Wilderness— 

Oh, Wilderness were Paradise enow.” 

Provided the jug were big enough,* we might discuss 
Aquafortis to a liiiLsh and x’''each confusion to the 
many. 

1 feel that I owe an abject ajiology to Bancroft for 
my entirely previous behaviour. In extenuation, 
I can only plead that I was subject to much evil 
electrolytic communuuition in my early youth, not 
the least being, that in 1870 I happened into the 
position formerly held by Grove of gas-battery and 
“ Grove-battery ’’ fame. Often, with my own hands, 
I had to set up 50 Grove cells for use with a Ouboseq 
projection-lantern and so sucked my fill of nitrous 
fumes and gained not only resjioct for the depolariser 
but began to ask myself what its function was. 

Everything e.onsjiired then to my electrical ‘ tem- 
putation.’ Aset of Earaday’s Researches was knocked 
down to me, at Stevens’ Auction Rooms, together 
with one of Frankland’s /.inc ethyl digesters. 

Still, it is a horrible thought, as marking our rale 
of progress, that, my son, already a Past-President 
of the Society of Chemical Industry, has not been 
taught by his text-books tf) know what I knew before 
his synthesis was eveji begun. Hi' will shortly visit 
(lornell (I venture no geograx>hical indication of its 
location) and will, I trust, return from its tents 
imbued with a rea.soned faith and carrying the 
( message of a revised enteutc. rhimique from one to 
I the other shore, so n’ear but yet so far, of the great 
salterl X)on(l he will cross. 

Srnce, the inventor of the Sniee cell, was one of 
j mj' bosses ; l)e la Rue another; he and Hugo 
i Muller were at work, clo.se at liand, at their silver 
chloride non-polarisable cell. To-day, no chemical 
, .student has anything to do with an electric-battery : 
I'oor soul, electrons are jnst fed to him from a wire, 
as food is to the Rtraajimrg geese. Like the 
mechanic, he, Ls being reduced to watching a machine, 
instead of doing things with his own hanils. In my 
early youth I acquired a nasty way of myself burrow¬ 
ing for answers to some of the Whys ? ” that came 
into my mind. Later on, Paley's Evidences and the 
Law Courts infused elementary notions of logic 
into my composition, at the same time making me 
suspect of all argument. My downfall w'as eom- 
])lcted by cominling an introductory text-book of 
Organic Chemistry, the only branch of chemistry 
witli logic in it and some sense of proportion. I may 
be pardoned mentioning these details but it is w'cll 
to make clear that light—may be darkness in my 
case—only comes with jmin and tribulation, through 
exjierience, not a degree-course. It is written :— 

“ One’s feelings lose poetic flow, 

. Soon after twenty-seven or so.” 

• Wo have it from the Knight of Yadil, that wine was 
appropriately served to him in Now York in a bedroom jug— 
as A natural detergent. 


This may be true of poetry but. not of chemistry : 
the chemist only begins about that age to reflect 
and be worth Ids salt. Indeed, my faith was not 
declared and o.oraidete until 188.5, when 1 adopted 

C as my motto and not oidy sought to 

evaluate E but asserted that chemical change only 
took jjlaci' when (at least) a thrcc-componcut system 
was constituted : I could then safely predict t hat a 
mixture of hydrogen and o.vygcn would be found to 
be inexxdosivc. 1 already, at that date, put aside the 
Arrhenius spculation a.s without foundation m fac;t, 
taking jiuiticular objection to the absurd distinction 
drawn by the school between the two hydrides, 
H(l| and H/I. Hofmann, twenty years before, 
had taught me to ajipreciate their substantial identity 
in behaviour—but he wim a chemist, with regard for 
facts. 

Unfortunately, to-day chemists are not like boys— 
they will not be chemists : they elect, like sheep, to 
go astray. Their leaders arc described to a T in 
Lycidax, particularly lus intcr[)rcted by Ru.skin in 
Sesame, and Lilies, a book to be studied in jireference 
to any chemical te.vt-book. 

The method of our schools—the jiroduct of our 
vile examination system, which makes both IjeLr 
and Lernfreihe.it impossible— is that of the tumed- 
up trousers hem, not that of Zadig as expounded by 
Huxley in his incisive essay. The situation has been 
described before to-day :— 

“ Ihrofessionizing moral men 


The xtoems bought in youth thi'y read 
And say them over like their creed. 

All autumn cro}is of rhyme seem strange ; 
Their intellect resents the change.” 

Porhajis in 1932, oven Bancroft will assert the 
absurdity of the Arrhcnic faitli and will be accepted 
of men. Last, will come, not merely the recognition 
of her beauty but of the almighty jjower as a chemical 
agent, when duly married, of fair Hydrone. 'Then, 
my shade will have to ajKilogisc for my horribly 
I'revious behaviour ; I shall take' care to leave him 
with a fully c.xecuted X'ower of attorney. 

Phj’sioists arc indulging in the highest flights of 
imagination as to the electronic structure of atoms, 
while chemists have no consistent theory of the 
commonest interchanges of molecules—of chemical 
change in general. Our backwardness in framing a 
comprehcn.sive theory is a disgrace to our cloth. 
What happens to a metal in nitric acid imitters little 
—what does matter is the fact, that the souls of our 
young chemists are being filched from them by the 
jircsent race of teachers, who are but foisting dogma 
upon them; “ blind moutlis," indeed, withholding 
from their pupils the art and xiower of thinking for 
themselves, of thinking logically and with ri'gard for 
truth. The present ways of education lead directly 
to the devil and dullness. *No other conclusion is 
possible, if Bancroft^c indeed a Daniel come to 
Judgment, a credible’^itness. 
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Then, tear him to pieces, ye tribe of idolators, 
if yo can; if ye cannot, repent ye of your ways, 
cast'down your ikons, think what ye are doing and 
let others tiiink. 

Cory clearly foresaw our situation in wi iting :— 

“ Fair ladies, by your leave, 

I would exhort you, spin and weave 
Some frugal, homely cloth. 

I warn you wlien I lead the tribes, 

Law shall strip you ; threats nor bribes 
* Shall blunt the just man’s wrath.” 


NOTES FROM WEMBLEY 

It is relalcd that after Dickens had vi.sitcd the 
“ (Ircat Exhibition ” he wrote to a friend : “ It is a 
dreadful thing to be obliged to bo false, but W'hen 
anybody says : ’ Have you seen so-and-so ? ’ I .say 
‘ Ye.s,’ beoau.se if T didn't, T know he would explain 
it, and I can't bear that. . . .'’ Headers of the 

note.s on the British Ktnpire hlxhibitioii that hav(! 
been published from time to time in ('hi’mislri/ mid 
Induslrii may or may not feel with Dickens, but it 
cannot but be a general cvpeiience that so many 
“ so-and-so's " are yet to be seen that visits have to 
bo multiplied. 

Lack of space last week prevented mention of an 
intere.sting exhibit on the .stand of Me.ssrs. Baird 
and Tatloek (London), Ltd,, iii the Chemical Section. 
The e.xhibit, due to Messis. Uidsdale and Co., of 
Middlesbrough, illustrates the British chemical 
standards oiov'cmont and the “ Analoid ” system 
of analysis. T’here is no need to emphasize the 
iraportatice of accurate analysis for chemical research, 
but when a sample, say, of ore, is exaraimal bv -scv'eral 
chemists, the need for .standard methods is not always 
realised. Messrs. Kidsdale show nearly ninety stand¬ 
ardised samples, and these are used widely at home 
and abroad, nearly' r>l),(K)(t g. hav'ing beiui supplied 
in the eight yc'ars of existence of tlie movement. 
With every portion of standard, a ci-rtilicate is supplied 
showing the co-operators, and the method and 
results of each analyst and the average re.sult. The 
\alue of such standards is incontestal)le whether for 
chemist, munufaeturer, buyer or engineer, and it is 
interesting that the mov'emoit is voluntary, tin; 
co-f)peralors giving both service and material. The 
“' Analoid ” system of analysis is a standardi.sed 
method for steel, iron ,oid slag, the object being to 
minimise variable factors, and to obtain results 
more (piiekly, cheaply and simply. 

(Inc must be partieidarly tall to watch the dough 
go in and biscuits come out of the working bakery' 
e.xhibited bv Messrs. Baker, Perkins, Co., .so thick 
is the crowd, and so unwilling is it to move. The 
smooth W'orking of the plant is, indeed, fascinating, 
and gives reason to surmise that all the chemical 
plant made by this engineering firm at Peterborough 
is equally well-designed. 

An interesting visit can be paid to the stand of 
Messrs. G. and 'f. Weir, Ltd., Glasgow, in the Palace 
of Engineering, whether to thwr display of pumps or 
to the smaller stand devotecTto Monel j^etal and 
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nickel. Specimens arc shown illustrating the many 
uses of monel metal duo to its resistance to alkalis, 
hot gases, mo.st acids, saline solutions, extremes of 
temperature, corrosion and abrasion. All the ordina ry 
operations of machining, welding, casting, polishing, 
etc., can be applied to the metal, which is used in 
making w'ire screens for paper mills, textile plants, 
glue manufacture, alkali works and gas works, as 
sheeting for hydro extractors, centrifugal dryers, dye 
vats, and in the form of bolts used in soap and alkali 
works. Its resistance to high temperatures and fire 
action luis led to its use in glass furnaces, super¬ 
heaters, valves and furnace stay' bars, and it is 
particularly' suitable for making pump impellers 
wliioh must withstand the action of hot liquids at- 
high velocity. In the chemical industry monel 
metal is finding wide application, and its freedom from 
tarnish is an additional recommendation wherever 
appearance is important. 

Allen West and Co., Ltd., a firm which specialises 
in the manufacture of motor control apparatus, 
-shows a large and comprehensive range of gear for 
the control of motors of all sizes, from small industrial 
machines to the large motors used on colliery winders 
and haulages. Oil-imraei'scd, iron-clad, totally en¬ 
closed switchgear is shown as a 5-panel board and also 
separate units. The switchgear consists of a 375 amp, 
typo ” SM ” circuit breaker for the incoming unit 
in the centre of the board, having a triple-pole isolat¬ 
ing switcli, and trifurcating box. A patent safi'ty 
interlocking device is fitted, which prevents the 
removal of either the oil tank or cover while the iso¬ 
lating switch is on. It also prevents the closing of 
the isolating switch if cither Hie oil tank or cover is 
removed. The break lias a free handle and conse¬ 
quently cannot he held closed on an overload. On 
the left of the incoming panel is a type “ SM ” star 
delta starter, and a type “ SM ” auto transformer 
starter. The design of tliese starters is similar to the 
main incoming circuit breaker unit; they are used 
for starting up -squirrel-cage induction motors. On 
the extreme riglit of the bogrd is a ty'pe “ SRI ” 
combined stator and rotor starter, for starting up 
slipring induction motors ; this is suitable for motors 
up to 30 h.p. It eompri-ses a 3-pole contactor switch 
for the stator circuit with overload trips, the con- 
taotor operating coils acting as a iio-volt release, 
and a multi-contact faec-plato switch, with quick 
step-to-step motion, for cutting resistance out ot the 
rotor circuit. Both the stator and rotor switches 
with the resistance arc housed in the one case, 
wlicreby a very compact unit is obtained. The 
oiieration is by one handwheel only, and the stator 
switch cannot be kept closed on an overload or 
failure of voltage. This oil immersed switchgear is 
also shown made up for use in fiery mines and other 
places where the air is laden with dangerous fumes. 
Another interesting exhibit, also representing the 
latest practice, is ihc complete equipment for con¬ 
trolling a four motor crane. Other exhibits such as 
the complete equipment for controlling a 1500 h.p. 
winder motor, air break drum controllers, of the 
ordinary industrial typo, for use in collieries, stamped 
steel resistances, lifting magnets, or special insulating ► 
material, are worthy of close inspection. 
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FORTHCOMING EVENTS 

Sept. 4 Iron and Sibed Institute, Autumn Meeting at 
and 6. British Empire Exhibition, at 10.30 a.m. each 
‘lay. (1) “ Changes of Volume of Steels During 
Heat Treatment,” by L. Aitchison and G. R. 
Woodvine. (2) “ Investigations on the Herbert 
Pendulum Hardness Tester,” by C. Benedicks 
and V. Christiansen. (3) “Effect of Changes 
in Total Carbon and in the Condition of Car¬ 
bides on the Specific Re.sistanco and on some 
Magnetic Properties of Steel,” by E. D. Camp¬ 
bell and Q. W. Whitney. (4) “ Pickling: The 
Action of Acid on Iron and Steel, and the 
Diffusion of Hydrogen Through the Metal,” 
by 0. A. Edwards. (5) “Examination of Iron 
from Konarak,” by J. N. Friend ard W. E., 
Tbornoycroft, (6) “ On the Nature of High- 
Sp^d Steel,” by M. A. Grossman and E. C. 
Bain. (7) “ Improvements in the Brincll Tost 
on Hardened Steel, including a New Method 
for Producing Hard Steel Balls,” by A. Hult- 
gren. (8) “ Present Position of the Tbeorica 
of the Hardening of Steel,” by W. Rosenhain. 
(9) “ Effect of Free Surfaces on the Plastio 
Deformation of Certain Metals,” by F. C. 
Thompson and W. E. W. Millington. 

Sept. 8 I.nkiitute OF Metai.3. Annual Autumn Meeting, 
to 11. to bo opened at the Institution of Mechanical 
Engineers, when W. M. Corse, S.B., will 
deliver tin! third annual Autumn T/eetiiro. On 
September 9 the moining will be devoted to 
reading and diseiis.sion of papers, followed lij 
luiKh<*on at tho Connaught Hooins, Kingsway, 
tile afternoon to lio spent at Wembley. 

The following papeia will be read:—“A -Method for 
.Moa.siiring Internal Stre.ss in Brass Tubes,” by R. J. 
Anderson and K. G. Fahiman; “The Application of the 
Ideal Solubility Curve to the Interpretation of Equi¬ 
librium Diagrams in .Metal Sysb'ma,” by D. H. Andrews 
and Prof. ,1. Johnston; “Seventh Report of tho Corrosion 
Re.-earoh Committee of the Institute of Metals,” by G. D. 
Bengough and R. May; “Comparative Re.sults on 
Coppor-Silieon-AIuminium and Other Aluminium Alloys 
ns Obtained on Separately Cast Specimens and Spceinicns 
out from a Crankcase Casting,” by E. H. Dix and A. J. 
Lyon; “The Determination of Sodium in Aluminium,” 
by D. M. Fairlie and G. B. Rrook; “ Tho Extrusion of 
Brass Rod by tho Inverted Process,” by R. Genders; 
“ Investigation of the Effects of Impurities on Copper. 
Part II—The Effect of Iron on Copper,” by D. Hanson 
and Grace W. Ford; “ The Relationship Between Tensile 
Strength, Temperature and Cold-AVork in Some Pure 
Metals and Single Solid Solutions,” by D. H. liigall; 
“ On tho Effect of Progressive Cold-Rolling on the Brinell 
Hardness of Copper,” by H. Moore; “Experiments on 
the Working of Nickel for Coinage,” by Sir T. K. Rose 
and .1. H. Watson; “ Some Experiments on the Effect of 
(lasting Temperature and Heat-Treatment on the Physical 
PropBrtie.s of a High-Tin Bronze,” by F. AV. Rowe; 
“ Some "xperiineiits on tho Influence of Casting Tempera¬ 
ture and Mass on the Physical Properties of Admiralty 
Gun-Metal,” by F. AV. Rowe; “Studies in the Alu¬ 
minium-Zinc System,” by T. Tnnabe; “ Alctal Spraying 
and'Sprayed -Metal,” by T. H. Turner and AV. E. Ballard. 

Sept. 15. British Empire Exhihition. Coiirorencea of 
Engineering Societies, to be held in Conference 
Hall No. 4, at 10.30 a.m. Short papers on 
various Engineering Subjects will be read and 
discussed. 


AND INDUSTRY 

SOCIETY OF CHEMICAL INDUSTRY 
CHEMICAL INDUSTRY DINNER. 

It haa now been arranged that the .Autumn Dinner 
of the Society, already intimated to he liold on 
November 14, will he a joint liinetion under the 
auspices of the Society of (Ihemieal industry and 
the Chemical Industry Club. The Dinner will be 
hold in tho Edward Vll Rooms of the Hotel Victoria, 
Northumberland Avenue, London, W.(l. 2, and will 
be presided over by Mr. W. J. U. VVooleoek, C.B.E., 
President of the Society. , 

Jt is hoped that a largo number of miquhers of 
eaeh of the bodies mentioned will, in due cnur.se, 
jiroeure tickets for Iliemselves and their ladies. 
A circular letter witli further p;iitieulars and a form 
of appliciilion for tickids will he issued early in 
September, hut members are asked in I he meantime 
to note the above date and place for tlie dinner. 

ANNUAL REPORTS OF THE PROGRESS OF 
APPLIED CHEMISTRY 

The price of Volume ATIF (11)23) to members of 
the Society is 7s. (id., and to non-members 12s. (id., 
post free in eacli ea.se. 

Fellows of tho Chemical Society have tlie privilege 
of purehasing the volume at the price of 10s. post free. 

A set of A'olumes 11 to VIII inclusive can be 
purcliased by a member of the Sooiely at the price 
of £2 2s (id., and by a noii-mcmlicr at the price 
of £3 15s., post free in each case. 

CHEMICAL SOCIETY’S ANNUAL REPORTS 

Tlie Council of the Chemical Society has decided 
to increase the price of future issues of the Annual 
Reports on the Progress of Cliemistry, and the 
volume for 1024 (XAl) which will be issued ne.xt 
year will be sold to the public at 10s. (kl., jihis jxistage. 
To members of the Society of Chemical Industry will 
he given tlie privilege of purcliasing I hi' volume at 
9s., post free. Orders, aeeomjianied by the appropri¬ 
ate remittaneo, should be sent to the -Assistant 
Secretary, Chemical Society, Burlington Hou.se, 
London, \V. 1, before the eml of the jiresent year. 

DEATHS 

Bcilby, Sir George T., F.R.S. (Drigiiial -Meiiibor), of 29, 
Kidderporc .Aveiiiic, lliiiiipsteiul, London, .N.AV. 3, 
Eiirmcr President of tbe Society. On .August I. 1924. 
Berk, Froderi<-k AV. (eUs-U'd 1893), ol*- I, Feiicbureli 
Avenue, London, E.C'., Clieinic.al Alanulactiiror. On 
.Iiiiic ‘23, 1921. 

Biggart, AVillium L. (elected 1891), of '29, Catherine 
Street, Greenock, Public .Analyst. On March 14, 1924. 
Dobbio, Sir .lames J.. F.R.S. (Original .MemlH'r), of 
Fairlie Cottage, Fairlie, Ayrshire, lute Government 
Chemist. On Juno 19, 1924. 

Karj), William R. (Original Member), of Prostoii Brook, 

' near Warrington, Chemical Manufacturer. On Julv 
'2.0, 1924. 

Farrington, T. (Original Member), of 4, Waterloo Piaec, 
Cork, Ireland, Cliemieal Eiigiiioer. On .Alay 2, 1924. 
Lorlelierg, Cliailes (elected 1!K>9), of Missrs. R. W. Greoff 
and (lo., Thames House, Qiioeii Street Place. London, 
E.C., Director. On June 11, 1924. 
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ACADfeMIE DES SCIENCES 

On June 23 M. Ratcan communicated a i)ai)pr 
]>y Oumanoia, showing that tetraethyl load used 
ill aviation engines to prevent “ knocking ” enabled 
the volumetric degree of compression to ho raised 
from 5 to h. M. Mcsnager communicated a paper 
hy Af. do Floury on the use of light alloys for the 
pistons of intemal-comhustion engines, showing 
that it is not the thin jiiston but the piston which 
is sufriciently thick that is reipiii’ccl in light metal. 
M. Lindet recorded that M. llethe has obtained the 
glyceride myristine from milk fat by direct cry.stal- 
lisation in ether. Ho also stated that, according 
to M. Saillard, this year the molasses would contain 
more ralKno.sc than in preceding years, and that this 
sugar seemed to form in the beets at the end of 
the season and during storage. 

On July 10 M. SehUiesuig i)re.sented a note by 
MM. Heim and Andubert on the agglutination and 
coagulation of rubber late.x:, the olijeet being to 
define the agglutinating and coagulating power of 
various agents so that the rubber could be classified 
and compared. Prof. Mourou described some work 
on the radio-activity of hot springs in Madagascar 
and Reunion. In general the gases of the springs 
are feebly radio-active, hut the dis.solved radium Ls 
present in double the usual quantity and in one 
spring thorium emanation was klentified. It is 
known that the injection of serum from another 
species of animal may cause poisoning. In a paper 
pre.sented by Hr. Roux, MM. Lumicre and (huturier 
.showed that sera lose their toxic ])ower when held 
in a vacuum, a conclusion which suggests that 
carbonic acid plays an important part. In fact, 
on subjecting sera detoxicated in a vacuum to the 
action of carbonic acid under pressure the sera 
recovered their toimty. The eonelusion was that 
the toxicity of noriMl .sera was duo to the physical 
state of the flocculate, the form of which dtqionds 
on a labile fixation of carbonic acid on certain amido 
groups of the protehis, or on other elemenfe present. 

On July 21 Prof. Haller dascriliod y ork on the 
es-sential oil of the iris by MM. LanglaLs and Goby, 
who havo isolated from it, in addition to iron©, a 
series of fatty acids including caprylic, pelargonic, 
capric, laurio and other acirls. AI. G. Bertrand 
described re.sonrohes tending to show that zinc 
is a growth factor for organisms in which it exists 
in small (piautities. Dr. Roux described a gravi¬ 
metric mcthcsl, duo to AI. Fosse, for estimating 
cyanamidc. 

Tlic following chemistry prizes have beam awarded : 
Prix .Montyon dcs Arts Insalubrcs, divided between 
AI. B. Andre (2.100 f.) and M. Lazennee; Prix 
Laeage (10,(M)0 f.), for the best work on chemistry, 
to Prof. ('. Alatignon; Prix Jocker (10,IKK) f.), for 
progress in organic ohomistry, to IVof. Simon, of 
the Natural History Aluseum; Pri.x Ifonzoau, to 
AI. Chevenard ; and Fondation Gahours (3000 f.) 
to Mile. S. W^. ' 

On July 28 Dr. Roux communicated a paper 
N, ,M. Fernbach and Stok-ru showing that the 
■ jiitiseptio jxiwer of hops was only shown in culture 
'media having a sufficient hvilrouen-ion concentration. 


This observation is of practical interest to the 
brewer, as it shows that the quantity of expensive 
hops necessary could be reduced by incroasmg the 
acidity, which in addition assists to stabilLsc the 
beer and aids the jireservativo action of tlio hops. 

Prof. Aloureu described the result of work hy 
M. Job on the catalytic activation of ethylene hy 
organo-metallic compountLs, and also announced that 
Prof. Alatignon had obtained oxalic acid from carbon 
monoxide and potassium carbonate heated to 
470° G. under a pressure of 243 atmospheres. 

On August 4 I)r. Roux discussed thb conclusions 
arrived at by M. J. Regnier on the variation of the 
ansosthetie power of a solution of cocaine chlor- 
hydrate as a function of the hydrogen-ion con¬ 
centration. The anajsthetic power depends on the 
reaction of the solution; if this is alkahne, ana's- 
thesia Ls more rajiid and lasts longer. 


THE FRENCH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

The annual meeting of this association has just 
been hold at Li^gc (Belgium), under the jircsidcncy 
of M. Viala. The chemical section, presided over 
by M. Huybrechts, had a number of interesting 
jiapors. AT. Lance described the substitution of 
carbon monoxide (produced in an auxiliary gene¬ 
rator) for metallurgical coke in the hlast-fiimace, 
the object being to reduce the consumption of coke 
and to produce by-products such as Uquid hydro¬ 
carbons and hydrogen. Prof. Grignard and 
M. Stratford discussed the cracking of petroleum. 
M. J. Pougnet described the action of ultra-violet 
rays and considered the allotropic modifications 
of bodies in false equilibrium, and M. Meunier 
showed that gaseous mixtures which react violently, 
e.g., hydrogen and oxygen, methane and air, do 
not react when brought into contact with flam© 
unless the proportion of the constituents of the 
mixture was confined within certain limits. Syn¬ 
thetic resins and their uses were discussed by M. G. 
Kimpflin. 

From biological observations made witli AI. Man- 
gin, M. Viala explained there was documentary 
evidence that the scale insect (“ Plitliirioso ’"), which 
caused great damage to the vine in Palestine, lived 
at the time of the Hebrews on the aerial parts of the 
vine. The scale insect, which is extremely sensitive 
to variations in atmospheric moisture, lives to-day, 
however, solely on the roots, thus showing the 
change in the climate of Pak’stino since biblical 
tunes. 'I'o aid its resistance against drought the 
scale insect lives in association with a fungu.s which 
grows around the wound made in the vine by the 
insect, over which it forms a protective covering. 


NITROGEN FIXATION IN FRANCE 

The National Industrial Office for Nitrogen 
recently cstablLshed in France has been attached 
to the Directorate of Hydraulic Power, under the 
Ministry of Public Works. 
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CORRESPONDENCE 

“ METHANOL" 

Sir,—^Tiic Federation of Swedish Chemical Indus- 
tircs hereby begs to draw your attention upon the 
following;— 

Methyl alcohol has, as it is known, in many dilfcrcnt 
countries^ caused and still causes a lot of poisoning 
cases. Especially in its pure state, the .smell and 
the taste of methyl alcohol is so like the smell and 
the taste of ethyl alcohol, that a confusion can 
happen very easily. Already the denomination 
methyl alcohol may give rise to the supjmsition 
that one has to do with an article which eventually 
may be used as a substitute for ethyl alcoliol and 
thus is good for drinking. Besides this a slightly 
indistinct or damaged label may cause a confusion. 
Certain countries have already become aware of 
the danger this implies and changed the name 
methyl alcohol to melhatwl, by which one may 
consider the most important cause of confu.sion 
as ehminated. Th^ National Wood Alcohol Asso¬ 
ciation has introduced the name methanol in the 
II.S.A. In Gennany just as in England it has 
been partly adopted, for instance by the firm of 
E. Merck in Darmstadt. “ Methanol ” is tio new 
denomination; it was introduced in 1892 at the 
International Nomenclature Congress in Geneva. 

In Sweden, on account of the restrictions for 
selling of alcoholic drinks and their high prices, the 
abuse of substitutes of all kinds, including also 
methyl alcohol, has been ratht^r frequent. It has 
even been proposed to dye the methyl alcohol in 
order to prevent confusion with ethyl alcohol. In 
order to preclude difficulties which may arise in the 
trade of methyl alcohol, as well as on account of 
the above mentioned social reasons, the Federation 
of Swedish Chemical Industries considers it to be 
its duty to recommend the adoption of the term 
melkinol. The ]irincipal thing is that this is done 
in practice, i.e., that the article bears the proposed 
denomination everywhere where non-experts are 
handling it, as for instance in manufactures, ware- 
hou.ses, during transport, 4tc. 

All interested parties, producers as well as users, 
have declared themselves for the change of the 
name. Some of the former, besides, expressed the 
desire that the Federation of Swedish Chemical 
Industries should inform foreign professional circles 
about the change. Even the Swedish authorities 
ai\d unions, e.g., the Royal Swedish State Depart¬ 
ment of Health, the Royal Administration of the 
Swedish State Railway and the Pharmaceutical 
Society have declared that they will adopt the now 
denomination methanol which thus soon will be 
generally used in Sweden. 

As the sumo reasons as in Sweden probably exist 
also in your country the Federation of Swedish 
Chemical Industries takes the liberty to inform your 
Society about this change and begs to ask you 
kindly to communicate it to the interested circles 
and contribute to the general adoption of the denom¬ 
ination methanol by publisliing the above in your 
JouxTuU. 

•V ■ , ■ . 


8dl 

Our association is addressing a similar communi¬ 
cation to the rcwpectivo unions in other countries.— 
I am. Sir, etc., Orro LuaifcuR, 

Sveriges KemLska Industrikonfor Federation of 
Swedish (hcmical Industries 
Stockholm, August 15, 1024 


OPTICAL ACTIVITY AND POLARITY THEORIES 

Sir,—An attempt has recently been made to relate 
the magnitude of the molecular rotation of an 
optically active substance to the “ polarity ” of the 
groups attached to the asymmetric atom (H. G. 
Rule, J.G.S., 1924, 125 , 1121). It is claimed that, 
in general, “ the replacement of a h 3 -drogen atom 
in an optically active cotnjKjund by a positive sub¬ 
stituent displaces the rotation in the opposite sense 
to that due to a negative substituent, aiui that the 
magnitude of the disphreement corresponds more 
or less closely to the xmsition of the substituent in 
the polar series, so far as this can be judged from 
the limited data at our disprwal.’' 

The suggestion is an interesting one. Unfortu¬ 
nately, however, the meaning of the term " xmlarity,” 
when ajq)lied to a groiq) of atoms in a chemical 
comxKiund, is not free from obscurity. Dr. Fliir- 
scheim {J.C.8., 1909, 95, 718), by comparing the 
strengths of suhstituted benzoic acids with that 

of benzoic acid (k ix)lar = ^ deduced 

' 2 k benzoic acid 

the following electropolar series ; -NHj, -OHj, -H, 
* OH, -Cl, -NOj ; in which -NH^ is regarded as a 
strongly positive group and -NOj ns strongly negative. 

Flurscheiin’s classification of the.se groups appears 
to have been generally accepted. Thus Prof. 
Robinson (Annual Rexxirts of Chem. Soc., 1922, 
p. 98) writes that “the groups -CH,„ -Tf, -(,1, -NOj 
reiiresent a descending series in regard to the electro¬ 
positive character of the constituent atoms,” and 
he c.xplains the relative influence of these groups 
upon the case of hydrolysis of subsfitiited benzyl 
chlorides as an example of general polar effect. The 
introduction of the -CH;, grouji is sujqxiaed to 
render the molecule more electrojiositivo and thereforo 
more easily hydrolysed, whilst the introduction 
of the chlorine atom or -NO^ group renders the 
molecule less electropositive 'and therefore less 
easily hydrolysed. 

Flurseheim’s view has also been endorsed by 
Prof. Lapworth. “ There app<‘ar to lie, for example, 
(tt) general polar effects, certain atoms tending to 
raise or lower the affinity of fhe molecule as a whole 
for an electric charge.” (Lapworth and Shoesmith, 
J.C.S., 1922, 121 , 1392.) 

On the other hand, according to the theory of 
induced alternate imlaritics, although fhe -CH^ 
group must be regarded as jwsitive in its general 
jiolar influence, the 0-atom in this group is negative 
• ““ 

from induced polarity, -C IL. In a .similar manner 
the N-atom in the negative -NOj grouj) has an i nduced 


+ 

polarity-N^_. 


It would apiK'ar, therefore. 
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that, the -NOj group may he described either as 
highly negative or as highly positive according as 
ono happens to he thinking of its general polar 
influence or of its induced alternate polar influence. 
'I'hls circumstance renders the interpretation of the 
moaning of the phrase “ polarity of groups ” some¬ 
what dUficuH. 

From the introductory 2 >aragra])lis of Mr. Rule’s 
paper, in which he speaks of the work of Vorliindcr, 
Flurscheim, and Mi(diael having “ pnpared the. uyiy 
for the Ihcorp of iiidiind alU nmle jmlarili/ put forward 
by iMpu'oiih, " one draws the conclusion that wlien 
Mr. Rule refers lo the “ ^wlarily ’ of a group 
attached to an asymmetric atom he i.s thinking of 
the induced jjolar influence of this grouj) and not 
of its gcjieral polar effect. Thi.s impiessioii is 
strengthened hy a eon.Hideratioii of the' order in 
which Mr. Rule jflac^es his groups : -OH, - C'l, -(dfj, 
-H, -CO.H, -(JN, -NOjj. 'I’his si-quence, .as Mr. 
Ride e.xplains, can he arrived at hj an examination 
of ben/ene substitution data. 

On the other hand, Jfr. Rule's statement that 
the very similar .series: -Cl, -Off, -OH.,, -H, -CO.jH, 
-CK, -Nth, can be dedueetl from “ the influence of 
various grou] 7 s on the tli.s.soeiation eon.stants of sub¬ 
stituted acetic (or ben/.oie) acids ” is a surprising 
one. For it is a familiar fact that ehloroaeetic acid 
reseridiles (•\anoaeetic acid in being stronger than 
the unsubstituted acetic acid ; and that the three 
chloroben/.oic acid.s, like the three nitrobenzoic 
acids, all have higher dissociation constants than 
benzoic acid. In these eases the general polar elfect 
evidently 2 >rednminates over any other influences 
which may be at work. Tn other words, the effective¬ 
ness of the group in iucreirsing the strength of the 
acid is in agreement with its iiosition in Fliirseheim’s 
electropolar series; -NOj, -t’l, -OH, -H, -('H„, 
-NHj, rather than with its position in the induced 
2 X)lar .series; -NOj, -(!N, -H, -(iH,, -(’1, -OH. 

Mr. Rule makes thr; further clgim that tlic series 
-NOj, -ON, -H, -CH 3 , -01, -OfT, can bo deduced 
from the inductive capacities of compounds of the 
types t'jHsX and t’oHjX. Hut since, according to 
the data quoted by Mr. Rule, the influence of these 
groups upon the inductive capacities is in the order 
NOj > ON > 01 > CH 3 > H it is not easy to sec 
how this claim can be justified. 

The first of the cxainifies by which Mr. Rule 
illustrates his hyjjothesis of the relation between 
ojitical activity and the ■' polarity of groujis ” 
attached to the asymmetric atom is a series of 
derivatives of hevo-rotatory amyl alcohol. 


(R F.H.) .. .. [M]n 

R. OH^OH .. .. — iV19 

R. 01l., NH.i .. .. — .'5-10 

R. Olb-Ol .. .. +1-81 

R. OHvO.H, .. .. + G-2;{ 

R. OO-OH ■ .. -pi8-21 

R. OlfXfO-OH- .. 1 10-35 


■With regard to this series Mr. Rule remarks “ it 
will thus be seen that -IXfjH, the only positive 
.group contained in the list, stands at one extreme 
with the highly neptive hydroxyl group at the 
Mr. Rule h^e speaks of the -COjH 


group as positive, it is natural to assume that he'ia . 
con-sidoring its induced alternate polar influence. 

Writing the series again from this point of view, 
wo hav^e 


+ 


R-CIL-OH 

6 -19 


R-CHa-NHj .. 

~ O-IO 

R-CH^a 

-h- 1-81 

R-COOH 

-f 18-21 

— + 

R-CIL-CO-OH 

+10-36 


It will be observed that in all cases, cxce[>t the last, 
the groujr R is in combination vith positive carbon. 
From the fioint of view of the theory of induced 
alternate jjolaiities, -CO,,H is thus hy no means 
“the only positive group contained in the list.’’ 
On the other hand, may, in the language 

of the theory, be descriBed ns tlie only negative 
group which is directly combined with the radical R. 
If, therefore, there were any relation.ship between 
the molecular rotation of a eomjiound and the 
induced polar effect of a substituting group, one 
would anticipate a change in the sign of the rotation, 

on jrassing from R-tX)-OH to R-CHj-CO-OH. No 
change of this character is observed and hence one 
may conclude that the tnagnitude of the rotation 
is not dejjendent xqion the induced polar effect of 
the substituting grouj). 

It is equally dillieult to trace any relationshij) 
between the magnitude of the rotation and the ■ 
genend jiolar effect of the substituting groujis. It ' 
would seem, therefore, that when Mr. Rule sjieaks 
of a relatioiwhip between optical activity and the 
“ polarity of groups ’’ he is attaching to the word 
pvfiarity a meaning different from either of the 
meanings hitherto commonly associated with the 
word.—I am, Sir, etc., ' 

D. B. Bovd ] 

University College, 

Southampton 

“COAL AND POWER” 

The Neglect of Science 

Sir,—The publication of “ Coal and Power,’’ 
Hodder and Stoughton Ltd,, price Is, nett, which 
we arc informed is the “ Report of an Inquiry pre¬ 
sided over by the Right Hon. U. Lloyd George,” 
and has the approval of Mr. Asquith, is rather inter¬ 
esting to the chemist and the chemical engineer. 
Tho press is already full of articles on the question, 
mostly written by jwliticians and other people 
whoso knowledge of the subject is limited to their 
gleanings from the Encyclopsedia Britannica, and 
the episode is only another reminder that it is time 
tho average chemist woke up. 

If we do not have the actual control as well as 
the publicity, not only of coal and power but of 
many other subjects vested in the technical man, 
whether he be, in the broad sense of the word, 
engineer, chemical engineer, or chemist, instead of 
tho ^litician, the lawyer, the accountant and ^ 
similar people, 'wo are bound-to comp- a c^h. The ’ 
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state of the colliery industry has given us sufficient 
warning for years past, and the iron and steel indus¬ 
tries arc drifting more and more to a serious crisis. 
The real reasons are very largely lack of scientific 
methods, including the neglect of the trained technical 
man, and the almost entire absence in industry 
until the last year or two of the co-operative sjiirit. 

It is, of course, easy to laugh at “ Coal and Power ” 
from a scientific point of view—and any technical 
journalist could have written the “ power ” section 
as part of his daily work—^but at any rata it shows 
the terrible conditions under which many of the 
miners are compelled to live, and the chaos in the 
industry due to mining royalties, high railway 
rates, and all kinds of circumstances which handicap 
the technical management of coal mines. 

I have the greatest respect for any one who has 
to do with practical coal mining, a difficult, dangerous 
and heart-breaking job, but the fact remains there 
are enormous savings to be made in the colliery 
industry, of which of course the Report gives no 
indication. As already stated in a letter in your 
issue of July 18, the colliery boiler plants use about 
6J per cent, of the coal raised, that is for average 
years, say, 17,500,(X)() tons out of 260,000,000 tons.. 
The nett w'orking efficiency of colliery boiler plants 
is 65'6 per cent., and individual plants are running 
at anything from say :{2| to 721 per cent, olficieney, 
the lower figure being due to the egg-ended boiler, 
a few of which are still in use. Incidentally it may 
be stated this typo of boiler was invented about 
1750, and the average efficiency is much less than 
40 per cent. 

If scientific methods were adopted, the efficiency 
of colliery boiler jilants could be raised to 70 per 
cent., and .‘{,625,000 tons of coal saved. Rased on 
the examination of about 400 colliery boiler jilants 
1 sliould say, roughly, that the average installation 
consists of “ Lancashire ” boiloi’s entirely in the 
open air, w'ith a very moderately efficient covering 
over the top and none at aU on the boiler fronts, 
no feed-water economisers, no superheaters, very 
badly leaking brickwork and poor working conditions 
for the firemen, very inefficient pipe coveungs, leaky 
jomts, and bad feed-water, although there is generally 
ample boUcr capacity. 

It is not to be wondered at therefore that the 
average efficiency is 55'5 jier cent., and it gives 
some idea of the utter neglect of scientific principles 
of steam generation when we reflect that the average 
boiler-plant efficiency of all the industries of the 
country is only about 68 per cent., and collieries 
are therefore not very much worse than the average. 
But another .serious loss of efficiency in colliery 
operation is the neglect to use refuse fuels, of which 
mUlions of tons have been thrown away in the 
shape of anthracite “ duff,” pit sweepings, washery 
“ slurry,” high-ash content material and coke 
breeze (from coke-oven equipment.) At least an¬ 
other 2,500,000 tons of coal could bo released for sale 
if part of such refuse fuels were used under the steam 
boilers. Why have not the colliery industry oiKjncd 
research stations and solved these and other problems? 

As already indicated, I do not want to give the 
tha.l< the oollieiy is much infeiTO]|; 


in this respect to any other, but we arc squandering 
our coal and other rtfsourcos in cverj' direction 
simply because technical men siicli as the chemist 
are either not employed at all, or else legarded as of 
little or no imiwrtance and paid accordingly. 

I have no space to deal with many otlicr items 
in the Report, but the advantages of the sujier- 
pow'er station are gro.ssly exaggerated, no mention 
is made at all of the “ pass-out ” or " bleeder ” 
Xirinciple, and low-temiierature carbonisation is 
almost ignored, although one very promLsing jirinciple 
—that of carbonising coal in front of steam boilers, 
as in the Merz and MacLeUan process in England 
and that of Pintsch in Germany -is mentioned, 
presumably becau.se the Report is largely a popular 
and very slipshod apjical for the siijicr-power 
station.—I am. Sir, etc., 

I)AVin Bnow'NLiE 

A SUGGESTION 

Sir,—Some little time ago you were kind enough 
to admit to the Jouriinl a letter from me in which 
it was suggested that to allow of higher rates of 
movement of canal boats an incurved collar ” 
should be adjusted to the .sides of canals to throw¬ 
back the wash. 

As cheap carriage, and quicker carriage, of heavj'- 
chemicals, and other materials, is of prime imjiortanoe 
1 am asking indulgence to make another suggestion, 
based on some laboratory experiimmts. Tlu! sug¬ 
gestion is to abandon the stern screw- jiropcller for 
canals and use air expelled under moderate pressure 
from a considerable number of small ojieniiigs 
arranged on the sides of the boat, or vessel, so that 
the air escapea in a direction almwl in line with the 
side and slightly directed downwards. 

Compressing the necessary volume of air is neither 
difficult nor cxjK'iisive. The form of jet or ofxming 
that seems to meet most resistance! from the water 
is one where the oirpipe opens out suddeidy into a 

cone or funnel of about 60“ . 

Water full of air bubbles does not nj)j)ear to have 
the same ero.sivo power as the ” solid " water driven 
by the proi)eller. 

The water between the sides of the boat and the 
sides of the water container is filled with air bubbles 
which soften the swell and rush. 

The arrangement of jets in slanting lines from about 
one foot under water to nearly the bottom of the 
boat sides would jirobably be the most efficient and 
the orifices of the air tubes half inch by one-eighth 
inch elipses CD seem better than circles. 

The best number of rows or series of these escape 
holes and their arranging and the pressure are 
matters requiring more elaborate experiments such 
as might bo done at the N.P.L. 

It will be agreed that by some means we must 
quicken canal traffic and when some start is made 
in this line possibly our derelict canals may be 
brought back to life.—I am, Sir, etc., 

W. R. HODOKRtSON 

Deep Cut, Hants 
i , sJtilv 1924 " , 
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PERSONAL AND OTHER ITEMS 

Canadian Institute of (diemistry has elected 
the following executive for the ensuing year. I’resi- 
dent, J)r. A. T. Charron ; Vice-l'resiclents, I’rof. Jl. 
Harcourt, J. W. Shipley, C!. E. Wallen : Secretary, 
L. E. Wcstinan ; Treasurer, E. 'J’. Sterne, and the 
following representatives were elected to the eoiinoii 
to replace those ndiring, I’rof. E. H. Archibald, 
Vancouver ; L, F. Cooper, Calgary ; E, 'J'. Sterne, 
Brantford ; Prof. C. S. Whitby, Montreal, and F. 
Barnes, Shawinigan Falts. 

At Oxford, Mr. A J. Walker, B.A., Queen's College, 
has been elected to a scholarship for research in 
hysical science of £2(K) a j ear for two years, to enable 
iin to pursue research in organic eheniistry. 

The board of governors of the Univeraity of 
Toronto has a\vard('d to S. C. Blayloi^k, general 
manager of the Consolidated Mining and Snadting 
Company of (Canada, 'I’rail, B.C., the Mct'haiies 
prize for his work in connexion with the production 
of electrolytic zinc, and nith the solving of the 
difficulty of treating eom])lox lead, zinc and .silver 
ore. Mr. Blaylock aeeepb'd the prize as Captain 
of the team, and it is to be distributed among the 
inembrTS of the staff. I’he money part of the prize 
has been given to the Trail Memorial building. 

On August 1,5 the marriage was solemnised of 
Miss Eva S. E. Coleman, B.Sc., daughter of Mr. 
W. H. Coleman, and Dr. W. M. Cumming, senior 
lectuier in organic chemistry in the Royal Technical 
College, CJlasgow. 

d’he Times states that CJlasgow Corporation, 
which opened a eheinical department five years 
ago in association with the municipal gas works, 
made a profit last year of £270,000 from by-products. 

On the occasion of the meeting of the British 
Aa.sociation in Toronto, a 8p4|i|ri Convocation of 
tho Univ'crsity of Toronto ha.s^Bnferred honorary 
degrees of Doctor of Science on Sir Da\dd Bruce. 
Sir Ernost Rutherford, Sir (ffiarles Parsons, and 
Sir Edward Rus-sell. 

The following deaths are announced from Gfermany: 
Dr. K. Waldeck, technical director of tho Nitrogen 
Stiekstoffdiingcr- und Chemische Industrie A.-G., 
and R. Balhf)rn, founder of the Ruba soap works. 

llie death is aimouixced of Sir Samuel Tuuier, 
founder of th(! firm of asbeshw manufacturers Ix-aring 
the same name. 

,1. H. (kemer, who died in ,luly at Spartanburg, 
S.C., at th(^ age of 80, had long been connected with 
the steel industry, und is said to have been the first 
to P>'o<lujCt ferrmjianganeso on a commercial scale 
in tlie > Vmted,j.®fi|ties. 

We ,jcgr^’|»j.amiouncc the death of Mr. W. R. 
Bird, whO« w1w'rceently gk'cted Chairman of the 
Soutly^ales Section of the Society of (ffiemical 
Mr. Bird was returning from a motoring 
the Continent when he was taken ill at 
And died after an operation. He was a 
dir6ctor of Bird and Son, Ltd., Cardiff, tar distillers 
and oil ua;porters, and was a willing worker in social 
and t^ncational movements. 


The centenary of the death of Karl Arnold Kortum, 
one of the last alchemists, fell on August 16. 

Prof. All)ert Hesse, for many years editor of tho 
Chemisrlics ZenlraU/laU, has died in his fifty-eighth 
year. After studying natural philosophy at Munster, 
Berlin, and Gottingen, he gained his doctorate with a 
work on the terpenes. After a short time os chemical 
assistant at Gottingen he went into chemical industry, 
and contributed to the literature of chemical tech¬ 
nology, being especially interested in ethereal oils. 
In 1902 Ke became editor of the Chemisches Zeitlral- 
blatt. Ho was also known for his interest in economic 
and social questions in their relation to chemical 
industry. 

With regret we announce the death, at the age of 
64, of Prof. J. Wertheimer, dean of the Faculty of 
Engineering and Professor of Applied Chemistry in tho 
University of Bristol. Educated at University 
College, Liv'erpool, and Owens College, Manchester, 
he was headmaster of the Leeds School of Science and 
Technology from 1887 to 189(1, when he became 
principal of the Merchant Venturers Research College 
at Bristol. When Bristol University was founded 
and its faculty of Engineering absorbed the Technical 
College, Prof. Wertheimer became dean of the 
Faculty. He had published text books on chemistry, 
and had edited a series of technological works. In 
addition to valuable services to the University he 
served on various public bodies and, during the war, 
ho organised the West of England industrial reserve 
for the production of munitions. 

We regret to announce the death of Mr. Edward I 
M. Johnson of the firm of Messrs. Locke, Lancaster and 
Johnsons, London, well-known as manufacturers 
of white-lead and other lead j)roduct8. Mr. Johnson 
died on August 13 and was buried in Little Missenden 
Churchyard on August 16. The funeral was attended* 
by many of his business friends, all of whom liked! 
and respected him. He was 69 years of age. } 

GENERAL 

Metallurgy In Belgium In 1923 i 

Tho output of coal amounted to 22,916,070 tons 
(against 21,208,6001. in 1922); coke, 4,156,7001. 
(2,849,884 t., in 1922). The number of blast furnaces 
alight at the end of the year was 40, being 6 more than 
at tho beginning of 1923, and 14 less than the total 
number alight on December 31, 1913 ; at the begin¬ 
ning of 1922 there were only 14 blast furnaces. The 
production of cast iron was 2,188,130 tons (1,606,6201. 
in 1922); steel, 2,216,6501. (1,497,610 t. in 1922); 
finished steel, 1,943,3901. (1,409,9901. in 1922), 
finished iron, 207,7401. (180,2621. in 1922). The 
production of zinc rose to 148,080 t. against 113,137 t. 
in 1922. Tho output of crude zinc by the Vieille 
Montague Co. was 73,0001. in 1923, compared with 
63,0001. in 1922. Amongst the products were 
67,6001. of sheet and worked zinc, and 24,6001. of 
various zinc oxide and other oxide. Production by 
the same company included 11,400 t. of pig and 44001. 
of sheet lead, wliilst the smelters produced 68,6271., 
of ai]l|)hurio acid. 
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REVIEWS 

The Simple Carbohydrates and the Glucosides. 
By E. Fbankland Armstrong, D.So., Ph.D., 
F.R.S. (Monograph.^ on Biochemistry, edited 
hy R. Tl. A. Plimmer and F. G. Hopkin.s). 
I'ourtli lidition. Pp. xi-i-2!l3. London : Long¬ 
mans, Green and Co., 1024. Price Kis. net. 

It is just fourteen years ago since the first edition 
of this monograph was published and the dcinand 
for throe succeeding and enlarged editions shows 
not only the rapid develo])ment of the subject, 
but it is also a tribute to the manner in which the 
author has ]icrformed his task. The present eilition 
has been thoroughly revised, and some 60 pages 
and tw'o ehapters added to the text. The author 
mentions IMncipal Irvine, Dr. T. P. Hilditch and 
Mr. Rex Furness as having given him many valuable 
suggestions. It must bo distinctly understood that 
the monographs of this aeries do not aim at being 
full treatises on the subjects they deal with, the 
text being subsidiary to tho bibliograjihical tables. 
I'his fact has been kept well in mind in any criticisms 
wliich the writer has been tempted to make of tho 
present work. 

There are few chapters in organic chomistiy which 
pre.scnt such fascination to tho .student as that deahng 
with the sugars, unithig as it does the work of the 
pure chemist and of the biochemist better than per¬ 
haps any other in the whole range of chemical liter¬ 
ature. Nor can w'o forget that the story ])resented so 
ably in tho ])rc.sent monogrMh is due to the researches 
‘ of a .single chemist, Emil Fischer. T'ho outstanding 
feature of Ids method,” says Dr. Armstrong, ” was 
his absolute devotion to experhnental enquiry, 
the unwearying perswtence of his efforts to attain 
. a clearly foreseen goal, tho gradual but always logical 
I manner in which problems w'ere approached, and the 
j completeness of his attack. No one previously 
had set the same example of ordered, ])ersi.stent 
enquiry.” It certainly befits the case that the 
task of writing a monograph on tho sugars should 
fall to tho lot of one of Fischer’s former pupils 
and assistants. • 

Fischer died in and he bequeathed to the 

world in general and to science in particular the rich 
legacy which is summarised in the present work. 
We owe to him the general scheme of the chemistry 
of the simple sugars as well as the conception of tho 
glueosidic nature of the more complex members of 
tho carbohydrate group. True lacunie have been 
filled in here and there by other workers, but the 
frame work of the edifice is Fischer's and Fischer's 
only. Thus it would seem that with Fischer's death 
the subject of sugar chemistry passed from the hands 
of an individual mto those of a community. Indi- 
rddual effort, however, still counts, and in this 
connexion it will not be invidious to mention tho 
work emanating from the St. Andrews School, 
commenced by Purdie and continued by Irvine at 
iSt. Andrews and by Haworth at New'castle, as well 
as that of 0. S. Hudson in America. From both 
sources valuable results have already accrued, and 
we may anticipate a still richer harvest in the future, 
Qf eleven chapters in this monograph the 
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four deal wath tho simple sugars (including the 
cyclosos) and their derivatives ; the fifth and seventh 
are devoted to the disaccharidcs and polysaccharides 
respectively ; the sixth is concerned with hydrolysis 
and synthesis ; whilst the subject matter of the 
remainder is under tho following headings : The 
relation between configuration and biological be¬ 
haviour, tho natural and synthetic gluco.stdcs (tw'o 
chapters), and the function of carbohydrates and 
glucosides in jilants. 

As regards the aldoses the bulk of tho space is 
devoted to d-glucose and its derivatives, as being 
the best known typical member of the group. The 
ketoses are also dealt with though not at such great 
length. The author now favours thi' use of numerals 
instead of Greek lettei's to indicate the carbon atoms 
to which the. oxygen ring is attached, thus avoiding 
confusion. Much importance is quite rightly attached 
to the evidence which has been brought forward 
of the existence of a new form of hi'xoai', the y-form, 
and in this connexion the writer is phrased to note 
that Irvine's recent suggestion is mentioned, 
namely, that the so-caUed y-sugars may not be 
chemical individuals but simply tho sugars acting 
as aldehydes and ketones. This suggestion receives 
support from the work of Ling and Nauji on the 
action of ammonia on glucose, as well as from some 
more recent work carried out in the w'riter's laboratory 
on tho reduction of the sugars in whidi the presence 
of ammonia has been found necessary. 

4 he existence of isonialtose is now regarded by 
the author as definitely established through the work 
of Ling and Nanji, but although mention is made 
of the isomaltose of Fischer which the author also 
isolated independently, no hint is givi'ii that the two 
sugars may be, and probably are, distinct substances, 
T'hc hexatrio.se a-glucosicloisomaltosc of Ling and 
Nanji should have been referred to under the trioses ; 
it is even better characterLsed than isomaltose as it 
po.sseaaes a sharp melting point. 

In dealing with a biochemical subject, the organic 
chemist is too apt to in.sist on the nece.ssity of 
reactions proceeding by stages, forgetting that in 
the nature the dictum of the Greek philosopher, 
irdvra pel applies. On p. 174 the early suggestion 
of E. Buchner and his co-workers that lactic acid 
or alternatively dihydroxyaeetone are intermediate 
products in tho alcoholic fermentation of tho sugars 
is mentioned. 'J'ho former w’as shown by Slator to 
be unfermentable by yeast, whilst the latter is only 
slowly fermentable. It may lie pointed out, however, 
that many intermediaries have no actual existence 
nt any given interval of time, c.f/., formaldehyde 
in the photosynthesis of the carbohydrates. They 
serve merely to Indicate the patlis through which 
the changes travel, and they can only be isolated 
when substances combining with them and removing 
them from the sphere of action are present. The 
author, however, evidently agrees with thus view, for 
he states that dihydroxyaeetone is probably ferment¬ 
ed by yeast only after it has been converted into 
hexose, which us supported by Ijobedcff's observa¬ 
tion that tho organic phosphate produced during 
the fermentation of dihydroxyaeetone is identical 
vrith the hexose phosphate of 'Harden and Young. 

■ .i.t' ■ '. 
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The author states that the knowledge of the more 
complex carbohydrates having reached a stage when 
structural forinulse can be assigned to them with 
some degree of certainty, it has been felt desirable 
to introduce a new chapter dealing with so much 
of the chemistry of these substances as is required 
for the purpose. This statement disarms criticism. 
The new chapter covera 10 pages and is devoted 
entirely to structural considerations deduced from 
purely chemical work wit limit rcfc'renee to the action 
of enzymes. Most of the structural formula' which 
have been propo.sed for the basal unit of cellulose 
are reproduced, inehiding that of Irvine, tri-l : 5 
anhydroglucose. 'J'his latter requires that cellulose 
stiall yield 70 per cent, of cellose, whereas the 
highest recorded yield whicli the writer has been 
able to find is 60 )ier cent, of cellose octacetate by 
Klein in 1912, which has been confirmed, although 
Kan'er and Widmer state that cellulose contains 
more than .70 per cent, of cellose complex. There 
can be no doubt that ecHulose j'ields on complete 
hydrolysis nothing but glucose us this has been 
established by Irvine. It would seem not improb¬ 
able, however, that cellulose like starch consists 
of more than one i)oly8act:haride. Hess, whoso 
highly important work is not meiitioncd, brings 
forward evidence that celkxso is a reversion product 
and also points out that cellulose itself is not a single 
substance. 

With regard to starch, it is pointed out that the 
structural formtda for the basal unit of aitiylopectin 
proposed by Ling and Nanji is a dimeric form of 
Irvine's triose formula for starch. No rat^ion is 
made of the pre.sence of heiuieellulo.se in ^psrtain 
starch granules, notably in rice starch with which 
Irvine worked, as first pointed out by 8chryver. 

Glycogen is dismissed in eight lines ; it is said 
to take the place of starch in animals, hut its sources 
in the vegetable kingdom are not alluded to. The 
other poiysacitharides briefly notietfl are inulin, 
mannan and xylan. 

But few' additions have been made to the highly' 
suggestive concluding ehajiter on the function of 
carbohydrates and glucosides in plants. Physio¬ 
logists have objected to the application of their 
word ‘‘ hormone ” by' H. E. and E. E. Armstrong 
to denote substances such as hyibogen cyanide, 
hydrocarbons, alcohols, phenols, esters, ethers, etc., 
including as the author ri'marks, most of the sub¬ 
stances which Overton and others have clas.sed as 
solvents for lipoids—which are able to penetrate 
the w'alls of plant cells. Bayliss contr'iids, for 
example, that the action of these substances should 
be lookt'd upon as due to the removal of some 
obstacle rvliieh prevents acr'css of an enzyme to a 
glucoside. was et'rtainly the way in which 

Overton the phenomenon. 

ThfeWjjffpTOtgraphs in the chapter deal with the 
taiiflipfl and the genesis of the carbohydrates 

jjjfe^rtajn of the graminea?. 

the bibliographjj4ho writer notices the omission 
or two.n^^s cited in the text. The early 
. of ^ Biocheraie dcr Pllanzen ” 

"and ‘-of ^oB^’®pCiK;es Handbuch dor Kohlen- 
hydrato” ar^'quo^d instead of the flStest ^ditij^ns. 


In conclusion the writer would like to be permitlied 
to add his tribute to the merit of Dr. Armstrong’s 
monograph. It is a summary of the subject which 
will prove invaluable as a guide to the literature, 
not only for research workers, but also for those 
teachers whoso lectures are based on original memoirs 
rather than on text books. Not the least important 
feature of the work Is, moreover, the many suggestions 
which it contains, the value of which can only bo 
appraised by the authority with which the author 
is able to speak on a subject which he has made 
his own. 

Arthur R. Lino 

Kurzes Lehebuoii dkr Chbmie. By Werner 
Mecklenburo. Second Edition. 1^. xvi-1-793. 
Brunswick ; F. Vieweg and Son, 1924. IMce, 
paper 20 m., bound 23 m. 

This book is based upon, and forms the thirteenth 
German edition of, Roscoo’s “ Lessons in Elementary 
Chemistry,” which fust appeared in 1866 and was 
translated, among other languages, into Chinese. 
Of the body little remains, but the spirit of Roscoe’s 
book is preserved. The treatment is clear, with a 
practical tendency, and is descriptive rather than 
speculative. The theoretical portions are clear and 
adequate. The sections on the Phase Rule, in this 
connexion, are particularly good: cooling curves, 
the theory of double salts, reciprocal salt pairs, and 
alloys are dealt with very well. The description of 
the metals includes very brief accounts of the so-called 
“rare elements,” and in this part the only' thing 
which seems oi)cn to criticism is the treatment of the 
Periodic Law at the very end of the whole section. 

The Organic se('tion is very' readable yet fairly 
dfitailed. Imjxirtant technical details and the chem¬ 
istry of daily life receive attention. This section is 
well balanced and up to date. The preparation of 
phthalic anhy'dride by air oxidation, the “ imixissible ' ' 
compound triphenydmethyltetramethylammonium— 
(CjH 5 );jC'N(CH 3 ) 4 ~in which all five valencies of 
nitrogen are directly united with carbon, the com¬ 
pound (CsTlsl-j: N ; O, and the use of “ tctralin ’’ 
in artificial motor spirit (25 per cent, tctralin-f 25 per 
cent, alcohol-f-.TO per cent, benzene), are all included. 
The book is well printed'on good paper and the dia¬ 
grams arc clear. J. R. IMetinoton 

Modern Electro-Plating : A Guide Book eoh 
1*LATBRS, Works Chemists and Engineers. 
By W. E. Hughes, M.A. Pp. vii-|-160. London; 
H. Frowde and Hodder and Stoughton, 1923. 
Price 16s. 

This book, as its author states in his foreword, 
is essentially a collection of articles published from 
time to time in the official journal of the British 
Electrical and Allied Manufacturers’ Association. 
Interested readers who followed those articles will 
bo glad to have them in more permanent form. 
It was very unfortunate, however, that the author 
in arranging these in book form did not see his way 
to enlarge on the technological side of the subject. 

The book is addressed particularly to platers, 
works chepaists and engineem.. Of these three ola8SM> 
it ^i}l .mn4iii^tidiM(hJy be df nwjtt yalue, to the 
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named. It .is difficult to imagine tWt the average 
electro-plater or even the average engineer would find 
very much assistance from the critical discussions 
of the work of other writers and investigators on the 
subject of the electro-deposition of metals with which 
this book is so freely interspersed. At the same time, 
to the works chemist, and particularly to the works 
chemist engaged in what may be termed “industrial 
research,” the book contains very much of per- 
I'manent value, and the critical descriptions of pub¬ 
lished literature on the subject will bo very useful. 

\ The chapter on the structure of electro-deposited 
' metal fairly adequately fills a definite blank in existing 
<;text books on the subject, and is a subject with 
(‘which the author is very well qualified to deal, since 
■ he has himself carried out some valuable investiga¬ 
tions. 

One serious defect of the book is the omission of 
i.ijiny consideration of the precious metals, especially 
I'jlilver and gold. The electro-dep<wition of these two 
[ Petals forms a very important section of the industrial 
I electro-deposition of metals, and one is compelled to 
'mrotest very vigorously against the undeservedly 
blighting references which are made in the one short 
} paragraph in which silver receives mention at all. 

I gt is quite true that the basis of commercial silver 
! [plating is the “ poisonous ” cyanide of iwtassium, but 
' the author does not hesitate to recommend essen¬ 
tially the same type of solution for copper. And 
one fails to see any really sound objection to the 
use of cyanide solutions under modern workshop 
mnditions. 

A further omission of importance is that of the 
leposition of alloys, particularly brass, a subject 
upon which the worlts’ chemist or works’ manager is 
i'ery often in need of technical information. 

In spite of these very obvious defects, however, 
be hook is a W'elcome addition to the meagre litera- 
ure of electro-plating. 

W. R. Barclay 

-Cklly’s Directory oe Merchant.s, Maneeac- 
T0RERS ANiu Shippers oe the World. 1924. 
Thirty-eighth edition. Vtd. I, pp. ccci-|-2522. 
Vol. TI, pp. cxviu-f-2158. Ijondon: Kelly’s 
Directories, Ltd., 186, Strand, W.C. 2. Price 
64s. 

, The new edition of Kelly’s Directory includes all 
the well-known and useful features of previous 
editions. In volume I (the world, other than the 
British Ktnpiro), further information has been added 
to the section devoted to Russia, which, like the 
' sections relating to other countries is provided with 
a sketch map showing the chief means of communi¬ 
cation and some condensed information useful to 
traders, 'i’he second volume relates solely to the 
British Empire, in which the useful innovation has 
been made of including an alphabetical Est of tcle- 
graphio addresses in Great Britain and Ireland, 
'fhe information given appears to be remarkably 
comprehensive and the clear anangement facihtates 
quick reference. The utility of Kelly’s Directory 
is only fuUy realised when the copy is wanted while 
' being used by someone eke, and it is of value to many, 


REPORTS 

Report on the Economic and Financial Condi¬ 
tions IN Germany, April, 1924, by J. W. F. 
Thblwall, Commercial Secretary, Berlin, and 
On the Occhpied Territories, by C. J. 
Kavanagh, Commercial Seeretary, Cologne. De¬ 
partment of Overseas Trade. Bp. UK). H.M. 
Stationery Office, 1924. Price 6 b. 

The outlook in Germany was no more definite 
at the beginning of this year than it has lieen at any 
■ time since the war (cf. Chemislry and Indmlry, 192.8, 
683). During xiractically the whole of 1923 the 
country was cut off economically from the Occupied 
Territories and had to resort to far-reaching adapta¬ 
tions to meet the situation. Currency difficulties 
were great; the failure to establish the new gold 
mark led to the introduction of the renteniuark, 
a form of currency available only for homo use and 
not quoted on the exchange, but which seems likely 
to fulfil its purjiose of restoring normal conditions 
and paving the way to the introduction of a gold 
currency. 

During the year German trading policy underwent 
a revision, and the restrictions on I'xports were 
drastically cut: a policy of protection hinders 
importation, but in this trade also some relaxation 
of the regulations has been made. The occupation 
of a large proportion of industrial Oeriuany has made 
her dependent on imports oven of some kinds of 
iron and steel goods. The textile industries did better 
in 1923 than in the previous year, exports showing 
an increase and imports a decrease. The export 
figures in the chemical and dyestuffs trades are 
comparatively good; the demand for potash salts 
and fertilisers showed an increase, but that for 
chemical and pharmaceutical prejiarntions fell. 
Rubber goods, porcelam, earthenware and glass 
showed considerably increased ex[)orts. 'I’he total 
imports in 1923 were less than in 1922, but those of 
foodstuffs increased, as did also those of coal and coke, 
on account of reparations, deliveries and the Ruhr 
occujiation. 

In the report on the Occupied Territories is giv'en 
an account of the chaotic conditions which jirevailed 
during the Ruhr resistance and the eiirrency dobflelo. 
At jiresent the territories are experiencing a phase 
intermediate between inflation and devaluation. The- 
relations between the industrialists, and the bankers 
are somewhat simitar to those which arose in this 
country after the post-war boom ; German manu¬ 
facturers are not, however, saddled wdth large stocks, 
and once their financial problems are settled should 
find it easier to return to normal conditions. The 
value of the occuiiied ureas bes chiefly in the coal¬ 
mining, metallurgical and chemical industries. Of 
the whole German coal resources, about 120 million t. 
jier annum, 90 per cent., is now in occupied territory. 
This coal is the basis of Gorman iirosperity; about 
one-half is used in metallurgical industries, Lorraine 
also drawdng on this source for coke. About 80 per 
cent, of the iron and steel works are situated in this 
area, which has a production equal to that of Great 
. Britain. The Rhineland also draws on this district 
I'te 8I|i|i^|g|,of'Coal-tar products. 
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Kepoet on the Economic and Commbecial Condi¬ 
tions IN Turkey, April, 1924. By Col. 
H. Woods, O.B.E., Commereial Secretary, 
Constantinople. Department of Overseas i’rade. 
Pp. 52. H.M. Stationery Office, 1924. Price 
Is. 6d. 

In the Turkish agricultural industry output was 
below normal in 192,1, but prosjiects for 1924 are 
good. The Government has recently voted large 
sums to subsidise the industiy, ilistributing seed and 
machinery gratuilousl,\’. Wanufaeturing industries 
have alwny.s been of minor importance, and military 
operations havr^ resulted in the jiartial destruction 
of even the small industrial centres which existed 
before the lear. The wine and spirit industry has 
been ruined by the introduction of a “ dry ” r6gime, 
and vine-growers have also suffered accordingly. The 
silk industry improved last year, but, as in all the 
manufacturing industries, lack of skilled labour, 
owing to the migration of (dirlstians, has proved a 
groat difficulty. 

Trade in 1921 suffered from tlu! jiolitieal conditions 
as well as customs difficulties, and stocks of imports 
were kept as low as jiossible. The total imports 
were 458,744 t., and exports 150,484 t., most of this 
trade pa.ssing through Constantinople, and Smyrna. 
The greatest value of imports was obtained from 
Great Britain. Italy coming second; the staple 
export from both countries to Turkey is cotton, and 
Italian coiniietition in this line with British merchants 
has become severe. Detailed advice is given to 
assist British traders in selling their goods in Turkey. 

% 

Report on the FiNAmjiAL, (,'ommercial and 
Economic Conditions in Rumania, March, 
1924. By A. Adam.s, Commercial Secretary, 
Bucarcst. Department of Overseas Trade. 
Pp. 69. H.M. ^ationery Office, 1924. Price 28. 

The principal feature in the trade of Rumania 
during 1921 was the continued vitality of the importa¬ 
tion of staple articles from Britain (e/. ('hem. and Ind., 
1921, 776). Cotton textiles, sheet iron, iron bars, 
agricultural machinery and coal remained the chief 
articles in demand. The general conditions in the 
imjKirt trade have been such as to discourage big 
orders, and traders have generally taken the easiest 
terms of payment offered, which do not often come 
from British manufacturers. Chemicals are now 
diflimilt to obtain from Germany, and there should be 
a good demand for British chemical and pharma¬ 
ceutical products if properly advertised. Coal im¬ 
ports dropjK'd almost to zero during the W'ar, but 
are now improving, thi)ugh ns'cnt figures are not 
available. 

^j^he agricifln^^, industry is making progress. 
.^K^trictions on cereal exjiorts have been removed, 
immense fillip to the trade, and the area 
increasing. The 1921 harvest 
me best for some years. 

The production of crude iietroleum in 1923 was 
"I,W9,8Q4 t., showing an increase over previous 
yeal^sinbe the war. Export of orudew^ is prohibited, 
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and general restrictions are in operation in order 
that the country may obtain as much benefit as 
jHissible from the industry. Borings were made 
during the year to the extent of 114,705 metres. 
All mining properties in Rumania are to be held 
by the State. The coal production during 1923| 
is not yet knowm, but is expected to be larger than 
in 1922, when 2,116,000 t. was won. The production 
of salt in 1923 w'as 285,212 t. The sugar crop was 
good, and an export of 10,000 t. is anticipated. 
During the year 190,000 t. of Portland cement was 
produced, more than sufficient for local needs, which 
are, however, expected to increase. T'he metallurgieaj 
industries were hampered by the shortage of coke, 
as well as by financial difficulties. The problem of 
uniting the industries of Transylvania with those of 
the Old Kingdom are gradually being overcomei 
not only in the metallurgical industries but aho ii 
others of a more general nature. i 


Refort on the Economic, Pinanciai. and Indus¬ 
trial Conditions in Finland, March, 1924. 
By C. H. Mackie, H.M. (,'onsul, Helsingfors.' 
Department of Overseas Trade. Pp. 68. H.M. 
Stationery Office, 1924. Price 2s. 

In some respects the year under review was les 
satisfactory than 1922 (c/., Chem. and Ind., 192:1 
1015). The large exports of that year were chiefl; 
duo to the depreciated currency of the country, bil 
since stabilisation was begun at the end of 192: 
the decrease in exports has been very marked. Export 
in 1923 were valued at 4.185 million F. mark.^ 
against 4468 million F. marks during the prcvioi} 
year. Great Britain takes more than one-third of t.l 
exports from Finland. Imports in 1923 were valuif 
at 4607 million F. marks, against 1970 million f 
marks in 1922. Germany supjilies about 30 per cell* 
of the imports, Great Britain about 18 per cent., anj 
the United States about 12 per cent. Great Britai] 
is the chief auj)|ilier of coal, coke and textiles. Th 
demand for coal rose steadily during li)23, 524,670 t 
being imported, more than twice the tobil in 1922 
a somewhat smaller demand Is expected during th 
current year. Mo,st of the chemicals imported ar 
obtained from Germany, which also supplies th 
bulk of the colours and colouring matters. 

Industry (‘xperienced an uneventful year, findin 
great difficulty in obtaining .sufficient working capita 
The boom in the textile industry in 1922 gave wa; 
to a depression last year, when accumulated stoeb 
had to be worked off. The high cost of productio 
has led to a decrease in the export trade in glass, an 
factories are no longer working to capacity. Som 
paper mills are doing well, but others have had t 
8Us}iend operations. 


Dr. L. Benda, to whom was due the preparation 
of salvarsan, trypaflavin and similar compounds, 
recently celebrated his 26th year of service with 
CaBsella und Co., Frankfort. 




Aiig. !2. 19 M OHasnSTBV 

COMPANY NEWS 

THE MAGAOl SODA CO., LTD. 

The propc'^ala of Brunner Mond and Co., Ltd., for 
the reeonatruetion of the Magarli Soda Co., Ltd., 
have now been issued, and the chief points of the 
scheme are : A new company is to be formed with a 
share capital of £830,(MK),' divided into 2.50,000 
6 jx'r cent, first preference of £1 each ; 1.320,000 
6 p('r cent, second preference of 5s. each; 000,(M)0 
12| per cent, prefen'ed ordinary of 5s. each ; and 
100,(ido ordinary of £l each. The new company is to 
issue ,C500,(KK) 6 per cent, first mortgage debentures 
jrcdeomable in 1945 at par, by means of a sinking 
I'fuml coimnencing in 1929. For the first two years 
jjthe debenture interest and dividend on preference 
jtsharcs are to l)e paid out of any profits for each year, 
but afterwards the interest and dividends become 
rpumulative. Dividend on the preferred ordinary is 
I only to bo paid if earned and will be non-cumulative. 
'preference and preferred ordinary shares will have 
(eio voting right for the first two years, but voting 
fp-ower is given after that time on certain conditions. 
jOne director is to be nominated by the Governor of 
jKenya (iolony, one by the present trustees for the 
Ifirst debenture holders, and the remainder by 
IBrunner Mond and Co., Ltd. 3'hc names of the first 
jdiroctors have to be approved by the Colonial Office 
and by th(! Senior Oflicial Keceiver. The proposals 
■for exchanging debentures and shares are : Each 
liirst debenture to bo e.xehanged for a debenture in 
the new company for the same amount, all interest 
irrears bemg cancelled. Holders r)f second deben- 
.aires and each unsecured creditor to nxsdve the first 
nreferimce shares equal in nominal value to 75 per 
'cnt. of the former company's indebtedness, all 
it(>rest on second rlelxmtures and unscicured debts 
Icing cancelled. Each ordinary share, to b(' exchanged 
Vir one second preference credited as fully paid; 
■very twenty deferred shares to be exchanged for 
me second preference fully paid. Each holder of 
■jrdinary and deferred shares of the former company 
i to have the right to anbseribe in cash at pur for the 
tiO<),(XiO preferred ordinary in* proportion to holding 
of second preference. Provision is to be ma<l(! for 
i payment in full of certain creditors, such as the 
Government of Kenya Golony, Uganda Kailway, etc. 

'rhe total amount of these debts is not to be more 
than £20,(KX), and will bo provided by the new 
company. Brunner Mond and Co., Ltd., arc to 
be allotted at par 100,009 ordinary shares to be paid 
for in cash, and such preferred orduiary shares a,s 
are not taken up by tlie second x>reference share- 
i' holders. Brunner IVtond and Co., Ltd., will give, 
guarantees to the satisfaction of the Official Keceiver 
and the (lolonial Government that the ciompany will 
work the Magadi >Soda Go.’s property to its full 
economic capacity. The scheme is subject to a lease 
being granted by the Colonial Office to the new 
company. 


Mr. r. W. Babingtou, chemist in charge of the 
, laboratory of Customs and Excise, Ottawa, is retiring 
' on pensieffi. - , . . * 


D INDUSTRY 850 

MARKET REPORT 

Thi* Market Report is compUod from special miomaatioii 
received from the Manufacturers concerned. 

Unless othtrwut ttattd tht pricts quoted below cover fair 
qvantitier net and naked at eellers' work). 

GENERAL HEAVY CHEMICALS 

Aoetio Aoid, 40% teoh. .. £23 10s. per ton. 

Acid, Boric, Ouminercial— 

Cryst. .. .. .. £45 per ton. 

Powder .. .. £47 per ton. 

Aoid Hydrochloric .. 38. 9d.—.Os. per carboy d /d., 
according to purity, strength 
and locality. 

Aoid Nitric 80® Tw. .. £21 10s..—£27 per ton makers' 

works according to district and 
quality. 

Acid Sulphuric .. .. Averogo National prices f.o.r. 

makers’ works, with slight varia¬ 
tions up and down owing to 
local considerations ; 140* Tw., 
Crude Acid, 65s. per ton. 166* 
Tw., Arsenical, £5 10s. per ton, 
168® Tw., Non-arsenical, £6 16s. 
per ton. 

Ammonia Alkali.. .. £6 ISs. per ton, f.o.r. Special 
terras for contracts. 

Bleaching Powder .. Spot £11 d/d. ; Contract £10 d/d 
4 ton lots. 

Bisulphite of Lima .. £7 per ton, packages extra. 

Borax, Commercial— 

Crystal .. .. .. £25 per ton. 

Powder .. .. £26 per ton. 

(Packed in 2-cwt. bags, carriage 
paid any station in Great 
Britain.) 

Calcium Chloride .. £6 17a. 6d. per ton d/d. 

Methylated Spirit 64 o.p.— 

Industrial .. .. 38. Id..—Ss. 6d. per gallon, accord¬ 

ing to quantity. 

Mineralised .. .. 4a. 2d.—4s. 6d. 

Potash Caustic .. .. £30—£33 per ton. 

Potass. Bichromate .. 5]d. per lb. 

Potass. Chlorate.. ,. 3d.—4d. per lb. 

Salamraoniac .. .. £32 per ton d /d. 

Salt Cake.. .. .. £3 lOs. per ton d/d. 

Soda Caustic, solid .. Spot lota: delivered. £16 17a. 6d. to 
£19 7s. 6<1. per ton, according to 
strength. 20s. less for contraots. 

Soda Crystals .. .. £6 Os- £6 lOs. per ton ex railway 

depots or ports. 

Sod. Acetate 97/98% .. £24 per ton. 

Sod. Bicarbonate .. £10 lOs. per ton, carr, paid. 

Sod. Bichromate.. .. 4id. per lb. 

Sod. Bisulphite Powder 

60/62%.. .. .. £18—£19 per ton, according to 

quantity, f.o.b., 1-cwt. iron 
drums included. 

Sod. Chlorate .. .. 3d. per lb. 

Sod. Nitrate refd. 96% .. £13 5s.—£13 lOs. per ton ex 
Liverpool. Nominal. 

Sod. Sulphide cone. 60/65 About £14 10s. per ton d/d. 

Sod. Sulphide cryst. .. £9 per ton d/d. 

Sod. Sulphite, Pea Cryst. £15 j)or ton f.o.r. London, 1-owt. 

kegs included. 

RUBBER CHEMICALS 

Antimony sulphide— 


Golden ,. .. .. 6jd.—Is. 4d. per lb., according to 

quality. 

Orimson .. ..Is. 3d.—la. Od. per lb., according 

to quality. 

Arsenic Sulphide, 'Yellow Is. 1 Id. per lb. 

Barytes.£3 10s. to £6 16s. per ton, aooord- 

, ing to quality. 
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Codinitun Sulphide .. 3s. 9<1.— 4s. per lb., according to 
quantity. 

Carbon Bisulphide .. £29—£31 [wr ton occordlug to 
quantity. 

Carbon Black .. 7d.'—74(i. per lb. ox wharf. 

Dearer. 

£r)0—£C0 per ton according to 
qiiajitity, <lnims extra. 

Cftiromium Oxide, green.. Is. 3d. per lb. 

''3<1.—-Td. per lb. Demand very 
brisk. Prices likely to remain 
steady owing to firmness of 
rapeseed oils. 

44s. 9d| per owt., barrets free. 
7)d. per lb. 

£22 10s. per ton. 


Naphtha— 
Solvent 90/160 


Carbon Tetrachloride 


Indiarubber Substitutes. 
Wliite and Dark 


L^inp Bliick 
Z^sad Hyposulphite 
litbopone. 80% .. 
Mineral Rubier 


Rub* 


pron 

Sulphur 


Sulphur Chloride 
Thiooarbaniiide .. 
Vermilion, pale or deep 
Zina Sulphide 


Brown 


Grey 

Liquor 

Charcoal 


Iron Liquor 


Red Liquor 
Wood Creosote 
Wood Naphtha- 
Miscible 
Solvent 


5a. perga 
63. 6d. ‘ 


[l%O.P. 

gall. 


Market dull. 
40% O.P. 


Wood Tar 

Brown Sugar of I<ead 

Acid Carbolic— 
Crystals 
Crude CO’a 

Acid Creaylic, 97/99 


Pale 95% 

Dark. 

Anthracene Paste 40% . 

Anthracene Oil— 
Straiiu'd 
UnstmuK-d 
Benxole— 

Crude 65’s 

Standard Motor 


Pure 

Toluole—90% .. 

Pure .. 
2^1ol coml 
Pure 
Oreoeote— 

Oresylio 20/24% 
Middle Oil 
'y Heavy Oil 


Fairly good demand, 

.. £5 per ton. 

.. £46 per ton. 

TAR PRODUCTS 

.. (Ud. per U). Qui(4. 

.. Is. 9d.—Ls. lid. per gall., accord* 
ing to district. Still quiot. 

.. 2a Id.—28. 2d. per galL Demand 
still good. Market firm. 

.. Is. lOd.—Is. lid. i>er gall. Quiet. 
Is. 9d. per gall. Quiet. 

4d. per unit per cwt. Nominal 
price. No busine^. 


8<l. —9J. per gall.’ 
7d. —9d. per gnll. 


Quiot. 


lO^d.—la per gall, ex works in 
temic wagons. 

la. 4Jd.—la. 6d. per gall, ex works 
in tanx wagons. 

Is. 8td.—la. lOd, per goU. ex 
works in tank wagons. 

Is. 5id. per gall. 

Is. 8d.—28. per gall. 

28. 3d. per gall. 

3s. 3d. per gall. 


SJd. per gnll. Not much business. 

—6d. per gall in Jjancashire 
’7.d* per gall, in Yorkshire. 


Solvent 90/100 


Crystals and Flaked 
Pitch, mediunt soft 
Pyridine—^90 /100 
Heavy 


£16 ! is . per ton f.o.r. London. 
£10—£12 per ton, according to 
quality. 

3d. per lb., carboys extra. 

28. 6d. per lb. 

5s. Id. porlb. dearer. 

7jd. —is. 8d. per lb., according to 
quality. 

WOOD DISTILLATION PRODUCTS 

Aoetate of Lime— 

.. £14 lOs. per ton d/d. Demand 
active. 

.. £19—£20 per ton. Fair demand. 
.. 9d. per gaU. 32® Tw. 

.. £7 5s.—£9 per ton, according to 
grade and locality. Demcmd 
below normal. 

.. Is. 7d. per gall. 32® Tw. 

l8. 2d. M „ 24® Tw. 

.. lOd.—ls.»r gall. 14/16® Tw. 

.. 2s. 7d. p^^all. Unrefined. 


Is.—la. 3d. per gall, according 
to district. Market flat. 

Is.—Is. IJd. per gall. Demand 
mainiained. 

Naphthalene Crude— 

Drained Creosote Salts £4—£0, Quiet. 

Whiszed or hot pressed £9 per ton. Little business. 
Naphthalene— 

£13—£16 per ton in Yorkshire 
and Ix>ndon respectively. 

668.—OOs. per ton f.a.8. for nei^ 
season. Frequent inqiiiries 
188.—18s. 6d. per gall. ,J 

demand. | 

12a.—-128. dd. Little businef^» jj 

INTERMEDIATES AND DYES I , 

In the following list of Intermediates delivered ,^^71 < 

include packages except where otherwise stated. 

Acetic Anhydride 95% Is. 7d. per lb. ,* 4U 

Acid H- .. .. .. 4s. per lb 100% basis r* ' * 

Acid Naphthionio .. 2s. 4d. per !b. 100% ba 
Acid Neville and Winther 6 b. 6d. per lb. 100 % basis d 
Acid Salicylic, tech. .. Is. Id. per lb. Improved 
Acid Sulphanilio .. 9^. per lb. 100% basis , ^ } 

AluminiumOhloride.anhyd.ls. per lb. d/d. ‘' 

Aniline Oil .. .. 7|d.—8}d. per lb. naked at works. 

Aniline Salts .. .. 7|d.—9d. per lb. naked at works, 

^timony Pentaohloride Is. per lb. d/d. 

48. 6d. per lb. 100% basis d/d. 

Is. Id. per lb. 

48. 3d. per lb. d/d. 

38. per ib. 100% basis. 

4|d. per Ib. Demand steady. 

2s. Id.—28. 3d. per lb. Deman 
moderate. 

28. Id.—28. 3d. per lb. Dema-- 
moderate. ! 

2s. 3d.—28. lid. per lb. 

2s. 6d. per lb. 100% basis. 

£86 per ton. J ne 

4s. 6(1. per lb. d/<l., pa<:j|,3d 
extra, returnable. 

28. .3(1. |)cr lb. d/d. Drums 
9d. per lb. naked at works. \ , 
£84 lOs. per ton d/d. 

8d.—9d. per lb. naked at w^^y' 
66/68® C. Is. 2d. per lb. naked at wo»^ 

.. 28. lOd. ]K.'rlb. d/d. 

. £63 per too. 

. Is. Id. per lb. d/d. 

. Is. 4(1. per lb. d/tl. 

. 48. per lb. d/d. 

. 4g. 9cl. per lb. d/d. 

. 2s. 3id. per lb. d/d. J 

. 6id.—6id. per lb. naked at work 
. 2 b. per lb. 100% basis d/d. r> 

. I0i(i. lb. d/d. 

Is. 9d. per lb. 100% iTOais d/d. 


Benzidine Base 
Benzyl Chloride 96% 
P'Ohlorphenol 
p-Chloranilme 
o Cresol 19' 31® C. 
m-Cresol 98/100% 

p-Cresol 32/34® 0. 


Diohloraniline 
Diohloraniline S. 
p-Diohlorbenzol 
Dictlivlaniline 


Acid 


Dimethylauilino . 
Dinitrobenzone 
Dinitrochlorbenzol 
Dinitrotolueno—48/50® C. 


4 ':: 


1 

\ 


>6id. 

.i... { 6<1- 


Diphonylniiiine 
MonocMorbonzol 
fi Naphthol 
O'Naphthylumino 
^-Naphthylamine 
m-Nit raniliiui 
P'Nitraniline 
Nitrobenzene 
O'Nitrochlorbenzol 
Nitronaphlhalono 
p'Nitrophenol 

p-Nitro-o-amido-phenol 48, 6d. per lb. 100% basis 
m*Phenylene Diamine .. 4s. per lb. d/d. 
p-Phenylene Diamino .. lOs. 3d. per lb. 100% basis d'(^ 

R, Salt .. .. .. 20. 6d. per lb. 100% basis d/fl. 

Sodium Naphthionate .. 2s. 3d. per lb. 100 % basis d/d. 
••Toluidine .. .. S^d. per lb. 

p~Toluidine .. .. 38. 3d. per lb. naked at works. 

m-Toluylene Diamine .. 48. 3d. per lb. d/d. 

PHARMACEUTICAL AND PHOTOGRAPHIC CHEMICALS 
Acid, Acetic 80% B.P. .. £46 per ton. 

Acid, Acetyl Salicylic .. Ss. 2d.—3s. 4d. per lb., according 
to quantity. OCod demand. 
Price, firm. , , . ; , 
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Acid Soldo B.P. 


Aoid, Camphoric.. 
AokI, Citric 

Aoid, Gallic 

■Acid, Pyrogallic, Cryst 


Acid, Salicylic .. 

fUid, Taimio B.P. 
lOl^yi’ortorio .. 

uOl * * • *4 

***’ iBriilide 
•ecle 

und )pyrin 
he ( ■ 

iharc't*- Benzoate 

Carbonate B.P. 
iimuR Sulphate 
>iily t<ip. 

IVefertfehthol .. 

10 votfSolte 
ppSia: i) Carbonate 
„ Citrate.. 

„ Solioylate 

■ „ Subidtoate 

Sorax B.P. ., 


romidcs .. 


|Amm<inium 

Polaesiuin 

^.Sodium 

Uoium Lactate.. 


airal Hydrate .. 

I'joroform 

‘Mte Carbonate 
yldcbydo .. 

nphoephates— 
Jbium, soluble and 
fetrate free .. 

jjtagneeium • • 

fPotaasium, 50% 

I Sodium, 60% .. 
\iaiacol Carbonate 
Hexamine 

Homatropine Hydrobro- 

j mide. 

Hydrastine hydrochlor .. 
Hypophoephites— 
Calcium 
Potassium 
Sodium 


Oryst. £61 per ton, Potrdor £66 
[ler ton. Carriage paid any 
station in Great Britain. 

198,—21b. per lb. 

Is. .O-Jd.—la. 6 d. per lb., less 5% 
for ton lots. Market very weak. 
38. per lb. for pure crystal. 

Ha. 9d. lb. Ik-subliined quality 
So. per lb. Market firm ! in¬ 
creasing demand. 

Is. Cd.—la. 9d. jicr lb. Market 
unsettled and ditlicmlt. 

38. per Ib. Market quiet. 

Is. lid. per lb. less 5%. 

98. per lb. d/d. 

28. Id.—2s. 3d. per lb. for 

quantity. Demand Blow. ' 

13s. per lb. Neglected. Stocks 
low. 

3s. Sd.—3a. 6 d. per lb. according 
to quantity. 

£37 per ton. 

12s. Od. per oz. for English make. 
168.'—159.6d. per lb. Quietmarket. 
6 s. 3d. per lb. Small inquiry. 
Prices according to quantity. 

128. 9d.—14s. 9d. per lb. 
lls. 4d.—13s. 4d. „ 

lOs. 2d.—12s. 2d. „ 

lOs. 9d.—12s. 9d. „ 

Crystal £29, Powder £30 per ton. 

Carriage paid any station in 
Great Britain. 

Unsettled. Spot supplies short. 
Raw materials dearer. Market 
very firm and advancing. 

Is, 3d.- -Ik. tid, jier lli. 

Is. Id.--Is. 4d. per lb. 

Is. 2d.- Is. 6 d. i>ir lb. 

Demand active. Good English 

make can be hod from Is. 7d. 
to 28. Od. per lb. 

4s.. 4s. 3d. per lb. Very firm and 
scarce. 

28. per lb. for owt. lots. Very steady. 
6 s. 6 d. per lb. Little demand. 

£.52 lor ton, cz works. English 
make in casks. 

Fair business passing. 

* 

7a- per lb* 

88 . Qd. per lb. 

93 . per lb. 

3b. 6 d. per lb. 

2 b. 6 d. „ 

lOa. 6 d.—Us. 3d. per lb. 

38. fid. per lb. for English ninke; 
Market steady. 

30s. per oz. 

English make ofleredt 120s.per oz. 


Calcium .. .. Ss. fid. per lb., for 28-lb. lots. 

Foiassitun * ■ • • 4s* Id. per lb. 

Sodium .... 4a. ,, 

Iron. Ammon. Citrate B.P. 28. Id.—28. 6 d. per lb., according 
to quantity. 

Magnesium Carbonate- 

Light Commercial .. ^36 per ton net. ^ 


Magnesium Oxide— 

Light Corrvmercial ». £75 per ton, less 24%. 

Hoav^ Commercial *. £25 per ton, less 211%. Iocg 


Heavy Pure .. .. 2 h.- 2m. 3d. i>or lb., according to 

qnnniiiy. Stoarly market. 

Menthol— 

A.B.K. rooryst. .. 02m. Od. pt r lb. Mm kot rising 

rapully. 

Synthetic .. s. 268.—358. per lb., according to 
quantity. English make. Strong 
demand. 

Mercurials .. .. Market ilat. 

Red oxide .. .. 6s. 3d.—5s. 4d, pi'i’ lb. 

Corrosive sublimate .. Ss. fid.—3s. 7d. „ 

White precip. .. ..48. 7d.—48. 8d. „ 

Calomel .. ..38. lid.—48. ,, 

Methyl Salicylate .. Is. lOd. - hi. [ler 11). Keen 

noiupetUioii. 

Methyl Sulphonal •. 2Ga. per lb. 

Metol .. *s «. lls. per lb. British make. 

Paraformaldehyde .. 28. l0i<l.-“-33. per lb. Not very 
aelivo. 

Paraldehyde .. .. Is. 6d.—Is. Od. per lb. in free 

bottleH and eas<»H. 

Phenneotin .. ..fin. per lb. Pi ice niul rO'inand 

st endy. 

Phenazone .. .. 7s. fi<i. p<.>r lb. A bhode tinner. 

Foi"ward prices higher. 

Phonolphthaloin .. .. Os. Cd. per lb. Ample supplies. 

Potass. Bitartrate— 

99/100% (Cream of 

Tartar) .* .. SSs. per cwt., leas 24% for ton 

lots. Firm market. Prices have 
upward tendency. 

PotaBS. Citrate .. .. Is. lOd.—2a. 2d. per lb. 

Potass. Iodide .. .. lOs. 8d.— 178. fid. per lb., accord* 

ing to quantity. Demand con¬ 
tinues iieavy. 

Potass. Metabisulphite .. 74d. per lb., 1-cwt. kegs included* 

J^olasa. Permanganate .. lid. per lb. 

Quinine Sulphate .. 28. 3d, per <v n 100 oz. tins. 

Very hoavy'.^ .and. 

Resorcin .. .. .. 5 b. 2d. per ll>. 

Saccharin.. .. .. 63 b. per lb., in 50-lb. lots* 

Sttlol .. . ■ .. 3s. fid. per lb. 

Silver proteinata.. .. 9a. fid. per lb. 

Sod. Benzoate, B.P. .. 2 b. fid. per lb. Ample supplies. 

B.P. quality available. 

Sod. Citrate, B.P.C., 1923 Is. lid.—28. 2d. per lb., according 
to quantity. 

Sod. Hyposulphite— 

Photographic .. .. £13—£16 per ton. according to 

quantity, d/d. consignee’s sta* 
tion in 1-cwt. kegs. 

Sod. Metabisulphit'C cryst. 378. fid.—fiOs. per cwt. nett cash# 
according to quantity. 

Sod. Nitroprusside .. Ifis. per lb. I-esa for quantity. 

Sod. Potass. Tartrate 

(Rochelle Salt) .. 75a.--828. fid. per cwt., according 
to quantity. Steady market, 
good demand. 

Sod. Salicylate .. «. Market more active. Powder 

2s. 3d.- 28. .5d. per lb. Crystal 
at 2 k. 5d. —2 h. 7d. per lb. Flako 
2s. 9d. per lb. 

Sod. Sulphide— 

Pure recryst.lOd.—Is. 2d. per lb., according 

to quantity. 

Sod. Sulphite, anhydrous £27 lOs.—£28 lOs. per ton, accord¬ 
ing to quantity, 1-cwt. kegs 
included. In large casks £1 per 
ton leas. 

Sulphonal.* .. .. 16a. Gd. per lb. JikiHior. 

Thymol .. .. .. 19s. fid. per lb. nomiiud. Very 

scoi'co indood. . Still rising. 
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PBRFUMBRY CHEMICALS 


Acotophenona .. .. 

128. 6d. per Ib. 

Aubopine .. 

I5s. 3d. „ 

Amyl Acetate 

2s. 9d. per lb. 

Amyl Butyrate .. 

9d. „ 

Amyl Salicylate .. 

3.S. 

Anethol (M.P. 21/22“ 0.) 

4.. 6<i. 

Benzyl Acetate from Chlo* 


rine-freo Benzyl Alcohol 28.104d. ,, 

Benzyl Alcohol free from 


Chlorine 

28 . 10 |d. „ 

Benzaldohyde free from 


Chlorine 

33. 6d. „ 

Benzyl Benzoate 

3a. 6d. 

Cinnamic Aldehyde 


Natural.. 

16.S. 

Couinarin 

I9s. 6d. ,, Cheaper. 

Citronoliol 

17e. 

Citrul . 

»s. 

Ethyl Cinnamate 

138. 6d. 

Ethyl Fhthalate .. 

3s. 3d. 

Eugenol .. 

10.'^. 6d. C'hoaper. 

Qeraniol (Pehnarosa) 

358. ,, 

Qeraniol .. 

lie.—ISa. 6d. per lb. 

Heliotropino 

7a, 9d. ,, 

Iso Eugenol 

ISs. »d. „ 

linalol ex Boiu de Bose.. 

2 (ls. 

linalyl Acetate .. 

268. ,, 

Methyl Anthranilate 

98. 6d. ,, 

Methyl Benzoate 

68 . „ 

Musk Ambrette .. 

458. 

Musk Xylol 

Us, 

Nerolin 

48. 9d. „ 

Phenyl Kthyl Acetate .. 

15s. „ 

Phenyl Kthyl Alcohol .. 

16s. „ 

Rhodinol .. 

67s. 6d. „ 

Safrol 

Is. lOd. „ 

Terpineol.. 

2s. 4d. „ 

Vanillin .. 

268. per lb. 


Almond Oil» Foreign 

S.P.A. 

AnicK) Oil .. 

Bergamot Oil 
Bourbon Geranium Oil .. 
Camphor Oil 
Oananga Oil Java 
Cinnamon Oil. I>eaf 
Casaia Oil. 80/85% 
Oitmnella Oil— 

Java 85/90% .. 

Coylon 
Ck>vo Oil -. 

Eucalyptus Oil 70/75% .. 
Lavcniior Oil— 

French 38/-10% Esters 


KSSENTIAI. OILS 


Loiaou Oil 
Lamongrass Oil 
Orange Oil, Sweet 
^Otto of Hose Oil— 
P Bulgarian 

Anatolian 
Palma Rosa Oil .. 
Papponpint Oil— 
Wayn© County 
Japanese 

Pe^^^gjpaiii Oil .. 
Rindal Wood Oil— 
Myioro.. 
Australian .. 




158. 6d. per lb. 

28. Od. per lb. Clieaper. 

17a. 6d. per lb. Again ohoapor. 
368.6d. M 
758. per owt. 

10s. 6d. per lb. 

6|d. per oz. 

Ss. 9d. per lb. 

58. 8d. per lb. 

38. 7d. per lb. 

8s. per lb. Firmer, 

28. Id. pcrlb. 

30s. i>or Ib. Very firm. Higher 
price expected owing to bad 
crops. 

3b. per Ib. 

3d. per oz. 

133. i>er lb. 

37«. 6d. per oz. Production below 
average. 

ISs. per oz. 

18». p<'r lb. Cheaper. 

Finn spot and forward. 
lf»«. per lb. nominal. Market 
rising rapidly. 


.. 9a. 3d. |>or lb. 

.. 268. 6d. per lb. 
.. 218. per lb. 


PATENT LIST 

Tlio dates elveu In this Hat are. in the case of AppIlcAtionii for Patents' 
those of appilcationa, and In Uie case of Complete Siieclflrations accepted 
tliose of the Otfietal journals In which the acceptance Is announced. Com j 

S leto SpeoiilcatloDS thus advertised os accepted are open to Inspection at' 
tie ratent Office Immediately, and to opposition hi f re October 28th / 
they aie on sale at Is. each at the Patent Office, Sale Branch, Quolltf 
Oourt, Chancery Lane, London, W.C. 2, on .'September 11 th. 

1.—ApplUattons , 

Brotulloy. Drying, grinding, mixing, etc. rnaohiue 
18,930. Aug. 0. jj 

Carlino. Means of pulverising and Bcpurating ccroafa, 
minerals, etc. 18,921. Aug. 9. 

Loew. Filters. 18,711. Aug. 0. 

Sterling. Apparatus for treating vajjours from plants 
employing u gaseous boating modhmi. 18,689. Aug. 6. 

I.—Complete Specifications Accepted 
15,6()3 (1923). Dredge. Heating ovens for baking, 
roasting, drying and like purposes. (219,778.) 

16,387 (1923). Fishor, HumphrioH and Co., Ltd., and 
Hut/chinson. Rotary drying-cylinders. (219,787.) 

16,861 (1923). Sodorlvmd, Boberg, Testrup and Techno- 
Cheinioal Liiboralories, Ltd. Drying prorossos and uppoiutus. 
(219,792.) 

11.—Applications 

Brooke. Gas-purifiors. 18,750. Aug. 7. 

Bungo. Coko-ovoxi installations. 18,610. Aug. 5. (Gor., 
6.8.23.) 

Jackson (Kopi^ors Co.). Coking-retort ovens. 18,748. 
Aug. 6. 

Koldonscheidungs Gos. Distilling bituminouK substances 
at a low temperature. 18,716. Aug. 6. (Ger., 24.11.23.) 

Minerals S<.'puration, Lid., and Wood. Manufacture of 
fuel briquettes. 18,760. Aug. 6. 

Sue. FAif Liquide. Purification of coko-oven gases etc. 
18,793. Aug. 7. (Fr., 17.11.23.) g 

II.—Complete Specifications Accepted I 

2892 (1923). Moore axui Hxmfcr. Apparatus for ■ 
manufacture of combustible gas or gases. (219,471.) » 

11,602 (1923). Becker. Coking retort ovens. (211,817.^ 
11,633 (1923). Wbib^ (Aero Pulverizer Co.). Methods 
and apparatus for pulverizing coal or other fuel and feeding 
it for combiMtioii. (219,739.) 

14,871 (1923). Hiibots. Method of improving coke as 
fuel for stoves and the like. (219,772.) ♦ 

17,768 (1923). Humphreys and Glasgov’, Ltd. (Gartley 
and Evmis). Moans for controlling or operating water-gas 
apparatus. (219,805.) 

19,941 (1923). Pehrson. Method of and apparatus for 
the distillation or gasification of combustiblo materials. 
(202,625.) 

30,169 (1923). Moore and Hunter. Method of and 

apparatus for manufacturing combustible gas or gases. 
(219,865.) 

30,170 (1923). Moore and Hunter. Method of and 

apparatus for manufacturing combustible gas or gases. 
( 219 , 866 :) 

III.—Appllcallon 

Kohlcnw^heidungs Ges. Ri'fiuing tar. 18,717. Aug. 6. 
(Ger., 28.11.23.) 

IV.^—Complete Specifications Accepted 
23,348 (1923). Johnson (Badischo Anilin und Soda 
F’abrik). Manufacture and production of vat colouring 
matters. (219,830.) 

26,037 (1923). Soc. Anon, des Maticres Colorantoa et 
Produits Chimiques de Saint-Denis, Wahl and Lantz. Manu¬ 
facture of naphthoquinone derivatives. (206,142.) 

27,069 (1923). Imray (Soc. of Chemical Industry in 
Basle). Manufacture of a new azo dyestuff. (219,840.) 

V,—Complete Specifications Accepted 
20,406 (1923). Hondrich. Solutions for watorproofln^j- 
porous mflierials- (219^818.) , ■ , . 
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6100 (1924). Marks (NtianUoow Vonin>otsphap HoIIandsche 
Kimstz.ijdo Iiiduslric). ProopSM for pi*oparinK artificial silk. 
(219,808.) 

Vi.—Applications 

Mycock. / pparatuH for treating fabritts with liquor. 
18.93fi. Aug. 9. 

Toggiii. Dyeing, scouring, etc. yarns. 18,937. Aug. 9. 

VI. —Complete Specifications Accepted 

13,809 (1923). Lord. Dyeing, wnshing, scouting, bleach¬ 
ing or impregnating of skeins or hanks of yam. (219,768.) 

14,377 (1923). Hohonlohcr Seifonfabriken Akt.-Gos, 

Process of washing and cleaning fabrics and other materials. 
(198,081.) 

VII. —Appllcatioof 

Llewollyn, Spenco and Spence and Sons. Trc*atmcnt of 
aliuniiious materials. 18,050. Aug. 6. 

Sliefiield. Manufacture of salt. 18,544. Aug. 5. 

VII. —Complete Specifications Accepted 

8956 (1923). Verein fiir Chomischo und Motallurgische 
Produktion. Processes for the manufacture and production 
of pure sulphuric ncid. (195,960.) 

20,132 (1923). Jiicker undCo. C'hemiwbo Fabrik. Recover* 
ing chromic soHr from residues containing (dirome. (201,942.) 

VIII. —Applications 

Ekert. Process of producing glass and porcelain ware. 
18,601. Aug. 5. 

F(*ldftnhc)tner. Process for improving colour olc. of 
clays. 18,837, 18,838. Aug. 7. 

IX. —Complete Specification Accepted 

\ 20,400 (1923). Hendrich. .S’co V. 

’ k.—Appltcatlons 

. Cailine. 18,921. See J, 

Ekert. Alloys for bearings (‘to. 18,602. Aug. 5. 

, t Harris. 'J’roatment of molUm metals or alloys for sopar* 
tion or i»urific«tion piuposes. 18,919. Aug. 8. 
i,. Kratky. CVriutu alloy. 18,960. Artg. 9. 

''^Penner. Aluminium solder. 18,823. Aug. 7. 

^ X.—Complete Specifications Accepted 

. 6885 (1923). Marks (American Smelting und Kf'tinJng 
Co.). Process <»f producing metallic tin. (219,719.) 

12.091 (1923). Chemischo Fabrik Grioshejim-Elektron. 

Method of casting magnesium or magnesium alloys. (219,763.) 

XI.—Application 

Hartman. Ozono generator. 18,701. Aug. 6. 

XI. —Complete Specifications Accepted 

16,315 (1923). FiilloiH UnittHl- Electric Works, Ltd., 
and Fuller. Galvanitj batteries. (219,785.) 

28,853 (1923). R' inhardt ct Ciu. Diaphragm for elec¬ 
trolytic processes. (207,801.) 

XUI.—Applications 

Campbell and Lloyd. Mamifucturo of white lead. 18,914. 
Aug. 8. 

Goldochinklt .\kt. Ges. Production of paints. 18,749. 
Aug. 6. (Ger., 9.8.23.) 

Leadbeatcr and Towlcr. Manufacture of printing (to. 
inks. 18,942. Aug. 9. 

XIV.—Applications 

Bigger and Falls. Rubber substitutes. 18,077. Aug. 9. 
Goldschmidt Akt.-Gos. Process of improving rubber. 
18,802. Aug. 7. (Ger., 9.8.23.) 

^ Naugatuck Chemical Go. Process for treating nibl)er. 
18,815, Aug. 7. (U.a, 8.8.23.) 

Naugatuck Ciiemical Go. Process for retarding deterior¬ 
ation of rubber (jtc. 18,825. Aug, 7, (U.S,, 8.8.23.) 

Wills. Vulcanisation of rubber. 18,794. Aug. 7. 

XIV.—Complete Specifications Accepted 

11,249 (1923). Russell. Vulcanisation of rubber. 

(>96,624.) 


11,902 (1923). Wornm. Method of and moans for pro¬ 
ducing mctiilUc mirfocos on rubber (ioinpounds containing 
sulphur. (219,749.) 

27,765 (1023). General Rubbt*r <^o. Processes and 

apparatus for concentrating nibUT latex and similar matorials. 
(218,905.) 

27,092 (1923). Lull and North British Kubher Co., Ltd. 
Method for the production of decorative in* other cftocts 
in vulcanised rubber. (219,853.) 

XVL—Application 

Doscb and Smith. 18,615. XIXB. 

XVII.—Complete Specification Accepted 
24,920 (1923). Hamburger and Koo-mz:. tSKe X\'Uf, 
XVIII.—Complete Specification Accepted 
24,920 (1923). Hamburger and Kaesz. Process for the 
preliminary troatincnt of molaa«ie.s for uso in tlio manu¬ 
facture of yeast. (209,034.) 

XIXA. —Application 

(Wlino. 18,921. *Vtie I. 

XIXB. —Applications 

Bock and Spearing. Apparatus for softening water. 
18,969. Aug. 9. 

Dosch and Smith. Nicotine substitutes for insecticides. 
18,615. Aug. 5. (Canada, 8.2.24.) 

Wayne Tank and Pump Co, Wator-softoning apparatus. 
18,016. Aug. 5. (U.S., 4.4.23.) 

XX.—Applications 

Hansford (Cassella und Co.). Manufacture of 4-amino-3- 
oxybenzoiie-l-arainic aiuds. 18,739. Aug. 0. 

Riuisford. Manufacture of arsinic ocids of the aromatic 
series. 18,740. Aug. 6. 

XX. —Complete Specification Accepted 

17,390 (1923). Fnrbworko vorm. Meister, Lucius und 
Bnming. Manufacture of carboxylic-acid chlorides. (200,511.) 

XXI. —Application 

Lcirg, Pokoniy and Ross. Colour photography. 18,907. 
Aug. k (Austria, 9.8.23.) 

XXI. —Complete Specification Accepted 

25,465 (1923). Schapovaloff. Photographic printing-pro* 
cesa for the production of coloured images, (205,501.) 

XXII. —Application 

Unger. Safety oxplosivea. 18,715. Aug. 6. (Sweden, 
18.8.23.) 


GENERAL NOTES 

Official Trade Intelligence 

Tlio Department of Overseas Ti’ade (Development 
and Intelligonco, 36, Old Queen Street, Ixindon, 
S.W. 1) has received the following enquiries for 
British goods. British firms may obtain further 
information by applying to the Department, and 
quoting the .specific reference number :—lidgium : 
Medical anti ])harmaceutical supplies. Industrial 
chemical products (189); Belgian Congo : Iron and 
steel. Hollow-ware (A.X./1239) ; Beyroul {dyria ); 
Silk yarns, skins (207); British India, : Poriland ce¬ 
ment, metal (Dircictor-General, India Store Dei)art- 
inent, Branch No. 10, Belvedere Road. Laiutmth, 
S.E. 1); Iron and steel (Directors of the Madras and 
S. Mahratta Railway Co., Ltd., 25, Buckingham 
Palace Road, Westminster, London, S.W. 1); British 
Indies : Silk (185); Denmark : Pig iron, steel 
(192); Egypt'. Leather (B.X./1142) ; France: Cop¬ 
per sulphate (193); Italy : Hides, metal (197); 
JugoslaviaxTin (198); Mexico: Cement (213); Nether. 
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lands: Hid(^(202); New Zealand: Hardware (188); 
Swede7i: Tinplate (206); United States : Rubber 
(209); I-ieathcr (B.X./1156); Uruguay -. Iron (A.X./ 
1237); Paper (B.X./1161). 

Dystuffs (Import Regulation) Act, 1920 

TTie following statement relating to applications for 
licences under the Dyestiifl's (Import Itcgulation) Act, 
1920, made during July lias been furnished to the 
Board of Trade by the HyestutTs Advisory Licensing 
(Jommittoe. The total number of applications re¬ 
ceived during the month was olo, of wliieh 316 were 
from merchants or importers. To these .should bo 
added 35 cases outstanding on July 1, making a total 
for the month of 5.50. The.so were dealt with as 
follows : Granted, 363 (of which 330 were dealt with 
w'ithin seven days of receipt); Referred to British 
makers of similar products, 135 (of whieli 106 were 
dealt with wdthin seven days of receipt) ; Referred to 
Reparation .Supplies available, 40 (all dealt with 
within two dajs of recei[)t) : Outstanding on .luly 31, 
1924, 12. Of the total of 5.50 applications received, 
476 or 87 per cent, were dealt with within seven days 
, of receipt. 

Nickel In South Africa 

According to the South Africaii Journal of Induslrie.3 
a sedimentary bed has been discovered carrying a 
nickel ore of up to 25 per cent. The bed is up to 
three feet in thickness, and though not yet developed 
appears to be permanent in character. The ore 
seems to occur in the form of an entirely new mineral 
— a magnetic iron-nickcl oxide. Sulphur is absent, 
and the mineral reduces easily, running down into 
a metallic button carrying about 54 per cent, nickel. 
If the deposits open up well, this mine should prove 
valuable. 

Chemists and Students of Chemistry in Germany 

The number of chemists employed by industrial 
concerns in Germany increased from 3089 in 1913 to 
3781 in 1923, and 4010 in 1924. The number of 
students is 6'5 per cent, leas in 1924 than in 1923. 

Canadian Trade Notes 

The E.B. Eddy Co., Hull, Quo., is expendmg 
$2,000,000 in increasing the capacity of newsprint 
plant and reconstruction of sulphite pulp mill. 
The newsprint paper output will be increased from 
50 to 100 tons per diem. 

Arrangements are being made for the erection of 
a sugar beet factory in the Red River Valley, Mani¬ 
toba. It will have a capacity of 18,000 tons of sugar. 
The beets will bo obtaineel from 6000-8000 acres of 
land. H. C. Miller, of Denver, Col., one of the 
leading consulting engineers of U.S.A., who is con¬ 
nected with a well-known engineering firm specializing 
in beet sugar piants, has made a careful survey of 
propo.sed locations. 

Australian Onion of Chemists 

According to the Chemical, Mining and Engineering 
Review, the Munitions .Supjily Chemists and Physicists’ 
Association has applied for registration under the 
Conimonwoalth Airbitration Act. Membership is 
restricted to persons (1) employed under the munitions 
supply board as chemists, metallurgists or physicists. 


or in any administrative post, (2) possessing at least 
the British degree of B.So. in chemistry or physics, 
and association of the Australian Chemical Institute 
or its equivalent. 


PUBUCATIONS RECEIVED 

Tub Theory ano Apm.ication oe Cor.LOioAr. Heuavioch, 
edited by It. If. Uoguc. Vol. I. The Theohy of 
(kiLLoiDAE ItmiAviocR. Pp. xxxi-(-441. Vol. n. 
The ArPLUATiox of Colroioat. Behaviour. I’p. 
xxviis|-445- -82!). First edition. New York and 
Isnulon; McGraw-Hill Book Company, Inc., 1924. 
Price £2. 

The National PiiYsirAi. Laboratory, Collected Ue- 
SEARcuEs. Vol. XVII, 1922. Pp. iv t-3.53. II.M. 
Stationery Olfioe, 1922. Price 17e. (id. 

Refort on the Finance, Inoustry and Comjieuce of the 
Cnited States of .4meru'a, dated Aduil, 1924. By 
J. .1. Broderick. Department of Overseas Trade. 
Pp. 1.36. London; II.M. Stationery OfKce, 1924. 
i'riee ,3s. Oil. 

Uefort on the Financial anu Industiiial Situation of 
Austhia, keviskii to .fui.v, 1924. By O. S. PliillpnU.sJ 
O.B.E., Department of Over.seas Trade. Pp. 51.] 
11.M. Stationery Office, 1924. Price Is. 6d. , 

StANDARU CaTALOOUE of SCIENTIHC ArrAHATL’S, 1923' 
Vol. I. tiHEMisTKY. Pp. xvi t-954. Loudon: Bairf 
and Tatlock (London), Ltd., 1924. i‘ 

Publications of the IlNiTEn States Oeolocical Serve’> 
Department of the Interior. Wasliington ; (Jovei),' 
inent Printing Olfite, 1924:— l” 

B.auxite and Aluaiinium in 1923. By J. M, II' 
Mineral Itesoiiiws of the United States, 1923, Part I. 
Pp. 2.3—45. No. 1:3. 

Fldosi’ar and Cryolite in 1923. By H. \V. Davis. 
Mineral Resouroes of the United States, 1923, Part 
TI. Pp. 27—40. No. II; .4. 

Maone.sium and its Compounds in 192.3. By J. M. 
Mill and C. F. Ijoughlin. No. 11:2. Mineral Ite- 
sources of the United States, 1923. Part II, Pp, 
7—21. 

Mineral Hesouiioes of the United States in 1923, 
(Preliminary Summary), introduction hy F. .1. Katz. 
Statistics assembled by M. B. Clark. Pp. I.'IO a. 
Strontium in 1923. By G. AV. Stosc. Mineral Re¬ 
sources of the United States, 1923, Part TI. Pp. 
2:3—26. No. If ■.3. 

PFLANZENUNTKRSUtllUNOEN ;—I. DiF, MeTIIODEN DER 
Pfropeuno iiei Pflanzen. By Hans AVinkler. 
II. JIrTIIODEN ZU.M StUDIUM DER REGENERATION DER 
Pflanzen. Hy Boliuiriil Nemec. Handhuoii der dIo- 
LooisciiEN Akheitsmuthoden, cilited by Prof. E, 
Ahderhalden. Vol. 2. Part 5. Pp. xxvii )-765—856. 
Berlin; Urban and Schwarzeiiherg, 1924. Price 
Gin. 4’20. 

The Propkrtifs of Medium Garbo.n Steel with High 
Manoanksf. Content. U, D. Ih'port No. 61. Re¬ 
search Department, Woolwich, 1923. Pp. 13. H.M. 
Stationery Office, 1924. Price Is. 6d. 

The India-Rubber Journal. The 40Tn 5 'ear Souvenir 
Number, 1884—1924, Pp. 161—443. Vol. LXVIII. 
No. 5. London; Maolaren and Sons, Ltd., 1924. 
Prioc 2S. 

Statistical Iniohjiation compiled by Sperling and C'o. 
Pp. 46. London and New. Y'ork, 1924. 
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THE AUTOMATIC MEASUREMENT OF 
ATMOSPHERIC POLLUTION * 

By Dr. JOHN S. OWENS 

The meaHurenient of the degree of ixillution of eity 
air by .smoke is one of the e.s.s<!ntia] steps towards 
improvement, wliieh nsually follows a desire to bettor 
conditions realised to be bad. Thus whatever 
technical means are .avnilalile for reducing the degree 
of jxjllution of the air they will not be put into 
operation —Hides, s \i'hero a definite economy can be 
shown by their u.se until there is a demand on the 
part of the public for purer air. Such a demand 
would follow a full realisation of the extent to which 
our cities now suffer from this evil, and of its injurious 
effects, e.speeially in cutting off sunshine. 

The author has given much attention to the pro¬ 
vision of meaius for measuring the degree of jjollution 
of the air, iiartly because he, felt that lying behind the 
technical ])roblem was the psychological one hinted 
at above, l^p till ]i)l2 there were no reliable data 
on the degree of pollution of the air of different cities. 
‘Thus few eitie.s w'ould acknowledge that their air 
W’as badly jiolhifed : they usually pointed fowards 
some oilier city a.s being worse. At the International 
(’onferenee on Smoke Abatement in London in 1012 
the author put forward a rc.soliition to the effect that 
litlle jirogress would be made in the jirevention or 
reduet um of .smoke until somo accurate data could be 
obtained as to its quantity, and .sugge.sled the ap¬ 
pointment of a Committee to inve.stigate this. A 
Committee wa.s ajipoinled at the meeting and from 
this has developed the present organisation termed 
“ The Advisory Committee on Atmospheric Pollu¬ 
tion ” oiierating under the Air Ministry, collecting 
data showing the relative purity of the air of different 
eitie.s, and generally inve.stigating the subject. 

While the more simple method of measuring depo.sit 
from the air was adopted as being immediately' 
available, it was realised that deposit told only a part 
of the story, suioe there remained behind the .su.s- 
jiended impurity in the air, A method of measuring 
thi.s wa.s therefore worked out by the author, and in 
191() a single record instrument was devised in which 
two litres of air were filtered through a disc of filter 
paper, \ in. diameter, and the resulting discoloured 
siMits obtained eomjiared by meaiLs of a calibrated 
scale of shades. In 1917-18 this method was further 
develojK'd into the automatic recording apparatus 
w’hieh is the subject of f.his paper. These instruments 
are fully de.seiibed in the Third and T’ourth Rejiorta 
of the Committee. 

'The automatie recortler is primarily designed for 
measurement of smoke pollution in city air. The 
principle is .similar to the .single record instrument 
referred to, Imt in .“ftis case a large circular disc of 
thick filter jiajier, divided into 24 liours, is caused to 
revolve b^a clock, while at intervals a small disc of 
jS in. diameter is isolated near the edge of the filter 
paper 1^:, the pressure of a jierforated plug, and 
through this disc two litres of air arc automatically 
aspirated, leaving liehind on the pa|ier the impurities 

* Paper road before Seotioii A. (Mathematics and Physics) 
of fho British Association at Toronto. 


filtered out, which, since in cities they are mainly f 
due to smoke, are practically black. / 

The interpretation of the results calls for a special 
scale of shades; such was made and numbered ' 
1, 2, 3, 4, C, 8, 10, 12, 16, 20. The scale was made 
by laying on successive washes of a standard lamp¬ 
black suspension on white paper, the number of 
washes being indicated by the number of the shade. 
Thus the scale became a linear one of quantity of 
impurity: Shade 2 indicating twice as much as 
Shade 1, and so on. Small perforations in the middle 
of each ijermitted tho record to bo examined sur¬ 
rounded by the shade to bo compared with it. Tho 
values of the different numbers were obtained 
experimentally by weighing large discs through which 
known volumes of city air had been passed. In 
this way' a numerical value could be given to the 
l ocords in milligrammes of impurity per cubic metre, 
and having obtained a numerical value the comparison 
of diticrent places and timas became a simple matter. 

Having obtained a number of records from such 
an instrument over a long period, say one year, 
the numerical values, cither in shade nuinbei's or 
milligrammes per cubic metre, are tubulated, and 
in this tabulation the days are divided into three 
groups—oj’dinary weekdays, Saturdays anti Sundays. 
This is done bccau.se the oonditions governing smoko 
production remain much tho same between Monday 
and Friday, whereas on Saturdays factoric,s usually 
work for half a day, w'liilo on Sunday they are 
mostly shut down. From such tables averages for 
a large number of days arc prepared, so that curves 
may be plotted .showing the aver.age distribution 
of impurity over tho 24 hoiins for each of these groujKS, ^ 
and for dilferi'nt places, and a study of such curves 
brings out the relation bctw'ecn smoke pollution and ,i 
human activities, often pointing to the chief sources. 

In many cities where large quantities of smoke are 
produced, thick smoko Jiazes arc not unusual ; these 
do not ari.se from ahnorraal smoke production at the 
time, but from failure of the natural proces.se8 by 
which the normal smoke is removed as jiroduccd. 
Such failures usually occur during anti-cyclonic 
weather with very light, indefinite winds and an 
inversion of the tenqierature gradient, which prevents 
the escape u))wards of the smoke. 

In x>lotting curves obtained from the automatic 
recorder it was, therefore, found advisable to divide 
the days into two groups : — 

Those in which, owing to some abnormal atmo¬ 
spheric conditions, tho smoke haze was at some time 
\'ery thick ; designated “ Days of much smoke haze ” 
and referred to in what follows as “.Z days,” and 
'Those in which tho smoke haze was not at any 
time abnormally thick ; designated “ Days of little 
smoke haze ” or “ ordinary ” days. 

This division is necessarily arbitrary, and the 
limit dividing the two was fixed at days having a 
maximum impurity at any time up to or over Shade 4 
—equivalent to 1-28 milligrammes per cubic metre. 

'J'he division adopted is therefore into days 
symbolised by ;—“ Z ” or days of much smoke haze, 
and 

Days of little smoke haze (not ranking as “ Z ”). 
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It is to be understood that variations in thickness second but lower maximum, while at about 10 p.in. 
or density of the smoko haze from day to day aro it rapidly falls away until about mkhiight again, 
usually determined more by atmospheric conditiojis This is quite typical of the Ijondon distribution, 
than by changes in the rate of smoko production. The Sunclay curves are similar but the iiiaximum is 

It will be of interest now to compare a few of these not reached in the forenoon until an hour or two 

typical curves for different cities. It is evident later. 'Cherc is no dfmbt that the rise between 

that the distribution of quantity of impurity present 6 and 7 a.m. starts from the lighting-u]) of lires, 

in the air must depend upon the times and quantities which make the greatest quantity of amf)ko soon after 

of smoke emission. Thus industrial cities and lighting. When lires are well establiah(“d the smoke 

residential cities would be expected to show consider- is reduced ; therefore we find the quantity falling off 

able differences. Similarly the nature of the industry in the afternoon, while the custom of having afternoon 

carried on must influence the result. tea is probably responsible for the riw about 4 to 5 p.ra, 

Curv'es aro shown for London, as a mixed resi- The average weektUiy maximum in winter reached 

dential and manufacturing city, Rochdale, Black- about 2 milligrammes tx-r cubic metre in West- 

bum, Glasgow and Stoke-on-Trent. minster, I-,"! at Savoy Rill, and l-.'> at Kew for Z 

London 


Suspended Impurity in the Air 



Turn: GMT 


The London curves of impurity are for We.st- days, while for other days in Westminster and Savoy 
minster. Savoy Hill and Kew Observatory, which is Hill the maximum averaged abovit O b, and Kew 
situated at Richmond, about eight miles to the west about O O milligrammes |x>r cubic metre. In the 
of the centre of the City. summer the quantity is reduced greatly, the maximum 

The curve for weekdays only is shown a-s this illus- for Westminster being under 0-5 milligrammes ix-r 
trates the distribution‘sufficiently. <mbic metro. 

Referring to Rig. 1, the impurity is seen to be at its In Fig. 2 the average for the winter impurity for 
lowest between mkhiight and 6 a.m., after which it @ach hour of the day Ls plotted for Rochdale, for 
rises rapidly to a maximum between 9 and 10 a.m., winter days, and the curve is here shown to illirslrate 
then falls steadily until about 4 o'clock in the after- the similarity in the distribution with London. No 
noon when there is a tendency to rise slightly to a separation of the Z days has been made here. 
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In l<'ig. 3 ll»e cunc for (Jlasgow t'ross, ;ui iiidustrial 
di.strict, in given for (lie winter l!)22-23, Tlio tlistri- 
bution over the 24 hours is very similar to that in 
London, exeept that the afti'rnoon tailing oil for 
ordinary tlaya is not so well marked, the impurity 
being maintained at a f,airly high level mil il S to !l p.m. 
'Die lag of one Jiour in the Sunday maximum is very 
well marked. Saturihu'.s have not be<m separated 
from other wwkdavsjjone.- 

In all o| cljn e.s a large number of day-s have 

I)p8a"iiveraged .so a.s to git a curve fairly representa- 
"tive of the general distribution. 

Curves for lilaekburn are showi us they exhibit 
some departure from the type above referred to. 
These are jirejiared from records of 2(i!l day.s of tlie 
year Itl23.24, 13li lieing winter days--72 of which 
are ranked as Z, in the sense already detiiied. 


curve.s themselves arc somewhat .smoother, indicatii 
steadier comlitions. 'I'he distribution, liowever, h, 
.some imiiortant (Kamliarities of it.s omi; for exampl 
the rapid rise of impurity in the morning commenci 
in the summer about 4 a.ni., and reaches its maximui 
on weekdays and Saturdays at 7 a.m., while o. 
Sundays the maximum is not readied*until Itta.n. 
'J'hu.s it would seem tliat the jieople of Blaekbiin 
are early risers on weekdays but take a long s[)ell oi 
Simdny mornings. Again, in the weekday am 
(Saturday curves for both summer and whiter there it 
a seeoiid ma.xiiiuim between 10 and 12 in the forenoon. 
'I'his is particularly well marked in tlie winter curves 
(Fig. 4), whore the second W'cekday maximum occurs 
at 12 o'clock on Z and ordinary (biys, and this is 
higher tliaii the lirst maximum which occurs at 8 a.m. 
In botli Z and ordinary weekrlays the second maxi- 


Glattymi ' 

Suspemied Impuritff in the Air , 



mum is liigher than the. tint, and the- four-hour 

interval between them. It would v g,therefore, 
that in JJlackburn there are tw«^ main' sources of 
fSmoke which make their maxima a (fiiferent times. 
We get a due to the position by oxamirt,.jjij„ Sunday 
curves, which show no evidence of a do.g^,]5||p maximum 
in the forenoon. One is therefore hit, ^ijncd to con¬ 
clude that the. first maximum is due to industrial-'>■ 
faotory furnaces and the second to dome,..*; nres. 


Ilcferriiig to tlie curves in Fig. 4, the hourly distri¬ 
bution i.M broadly similar to that fouiul in other 
cities, sudi as tlla.sgow' and Ixiiidon. There is the 
same rapiid increase in iiuiuirity ri.siiig to a maximum 
in the forenoon. 'J’here is tlien a gradual tendency to 
fall, followed by a subseijiieut rise to a second but 
Joiver ma.ximum late in the afternoon. 

The summer curve, not shoum, indicates a uni¬ 
formly lower impurity than the winter and the 
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In .su])port of tlii.s is the fnot that whilo in the* winter 
the second maximum is higher than tlie first for 
\veek(lny,s, in the summer the first is liigher than the 
second. This tits in well with the theory that the 
second maximum is due to domestic smoke'. 

Anotlier feature whicli is noticeable in the Black- 
Inirn curves i.s tliat the minimum impurity is not 
found until well after midnight, but this has been 
observed in other citic.s. 

The Sunday curves fall in all eases below those for 
weekdays or Saturdaya, indicating a greater puiity 
of tin! air on Sundays due to suspension of factorie.s. 
It is somewhat remarkable, however, that the curves 
for weekdays, Saturdays and Sundays lie very close 
together after the second maximum in the forenoon 
has bei'ii pas.sed : the greatest difference in all cases 
is in the forenoon. I’liis is particularly well marked 
in the Z winter days with thick haze. 

' The relation between the total smoke on Sundays 
I and on wc'okdays is 2(K)i) to ;$077. 'I’liis is ba.scfl on 
the ordinary winter days, not ranking as Z. ami if 
the Sunday smoke be a.ssumed to be dome.stic white 
the weekday' is domestic plus factory, tlie ratio of 
factory to doim'stie smoke becomes 1 ; I S.7. 

Slole-v7i.-Tn iit. 

Stoke-on-Trent differs from tlie other eitie-- in the 
nature of the industry' carried on, which is mainly 
pottery ; lienee it is to be exiaeted that the I'eeords 
would show marked ^leculiarities. 

From Stoke-on-Trent there are records for a total 
of 222 ilay.s. Included in the records are I2li winter 
slays, 82 of which were ranked as Z. 'I'lius of the 
winter days recorded 05 jxr cent, had thick smoke 
haze, or, roughly' speaking, Stoke-on-T'ient a|ipears 
to suffer from thick smoke haze on two out of every 
three days. This is ])crhap.s not to be woudered at, 
as t'l prevent smoke in the jiottery industjy is most 
diftic'dl. 


In Stoke the impurity begins to increase about 
4 a.m. on wt'ekdays ami about ,5 a m. on Sundays. 
On sumim'i' wei'ktiays and Satui'da\‘s .a. maximum is 
reached between 7 and 8 a.m.. while in the winter 
on weekdays and Saturdays the maximum is .some¬ 
what later, between 8 and t) am On Sundays in 
the winter the maximum is delayed till about mid-day'. 

In both summer ami winter the impurity is main¬ 
tained at a high lex'el during the whole atiernoon, 
with remarkable o.scillations, proilucing maxima at 
intervals during the whole afternoon. The impurity 
both in winter and summer does not decrease to any 
marked extent until about It) p.m., and, as already 
mentioned, luvs its lowest value about 3 a.m. 

Again, it is noticeable that the amount of impurity 
vin ordinary winter Sundays is not markedly ie.s8 
than on w'oekdays, the ratio on Sundays and week¬ 
days being 2(t22 to 2.'5i)8. It is evident that here 
there are conditions which make it impo.ssible to 
apply the method already used for aseeitaining the 
relation between factory' and domestic smoke as 
this method is based on a ee.s.sation of factory' .smoke 
on Sundays, The general inference one would draw 
from the curves for Stoke appears to be that the 
sources of smoke obey' no general rule as to starting 
and stopping, and this is what might be exis'cted, 
when dealing with ^lottery kilns, the tiring of which 
would not follow any strictly definite arrangement 
as to time, nor w'ould the emission of smoke from 
such ci'ase, on Sunday.s. 

There is definitely' le.ss smoke in the summer than 
in the winter ns is .shown by comparing the summer 
curves with tho.se of the winter. 'J'tii.s is doubtless 
due to the reduction in domestic smoke due to the 
waini weather, 

A sninewhat remarkable feature of all the Stoke 
curves for both summer and winter is the fact tli.it 
in every ea.se the Saturday' forenoon maximum is the 
highest. This would be caused should there be a 



Turning now to the curves in Fig. 5, there is a 
definite rise in each of the curves starting between 
4 and 5 a.m. In each city, curves for which are 
shown, the minimum amount of impurity is about 
3 a.m., while between miibiight and about 0 a.m. 
the quantity' does not ri.se much above the minimum 
referred to. This is therefore the part of the 24 hoiiis 
which has the purest air. 


eustom of lighting kibis on Friday night or .Saturday 
morning, and on enquiry this was found to hi' the 
ease. 

'J'he, incidence of atuinsphcrie impuiilie.s on the 
ilitferent days of the week can be .studied from these 
records, and it is found that there is a delinite differ¬ 
ence ob.serv'able, already liuited at in the curves 
above referred to. 
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Titbit^ Showing Jot the Winter Monlhe the Ineidenee of Thich 
Smoke }iaze on the DiJfereiU Daye of the Week 
That ia, of daya milking aa Z 


Wcftt. 

Stoko M.O.S K. Hfltzp 

Kt.n\' 

Blnck- 
Imni \ 

ic. ^ 

No. of Moiuiayn .. IW . 

. 14 

. 18 . 

. 20 

. 19 . 

17 

No. of / dnyH .. . 

. 7 

. 0 . 

. 3 

. IJ . 

9 

rorcuiittifto of Z Days 84 . 

. no 

. TO . 

. 17 

. 78 . 

73 

No. of Tuesdays .. 18 . 

. 1.7 

. 18 . 

. 14 

. 19 . 

19 

No. of Z days .. 14 . 

. 8 

. 0 . 

1 

. 11 . 

13 

PorcenUgo of Z day.K 78 . 

. .7:1 

. .70 . 

. 7 

. 78 . 

(59 

No. of Wcdncsiiayfi .. 17. 

. 17 

. 19 . 

. 1(5 

. 20 . 

14 

No. of Z diiyH 1*2 . 

. 8 

. 10 . 

4> 

. 13 . 

12 

Percantago of Z days 71 . 

. 73 

. 73 . 

! i2r 

07 . 

80 

No. of Tkxirsdayn .. 17 . 

. 12 

. 20 . 

. 21 

. 20 . 

18 

No. of Z days ' 12 . 

. .7 

. 8 . 

. 4 

S . 

14 

Percontago of Z 71 . 

. 42 

. 40 . 

. 19 

. 40 . 

78 

No . of I ' ntiay.s .. 18 . 

. 17 

. 11) . 

. 18 

. 19 . 

21 

No. of Z (liiy.M 12 . 

. 0 

. 8 . 

. 3 

. 11 . 

10 

Port-t^iilago of Z duy.s (57 . 

. 7.3 

. 42 . 

. 17 

. 78 . 

48 

No . of Saturday .^ .. 18 . 

. 15 

. 19 . 

. 21 

. 19 . 

14 

No. of Z flays .. 1) . 

. 7 

. 7 . 

. 1 

. 9 . 

3 

Fcrcoiitage of Z dayt* Cyi) 

. 33 

. 20 . 

. .7 

. 47 . 

21 

No . of tSutttlny.f . . 10 . 

. !2 

. J9 . 

. 21 

. 19 . 

17 

No. of Z daj-v .. 7 . 

. 7 

. 1 . 

. 3 

. 7 . 

7 

Pew'entago of Z days 37 . 

. 42 

. 7 . 

. 14 

. 37 . 

33 


In the aoeonijianyiiig tablo for six stations the 
total number of cacli of the days of the week available 
is giv'en, that is the numbers of Mondays, Tuesdays, 
etc., for whieh there are records available, also the 
number of such days which rank as Z, as defined 
above, and tinally a figure showing the pjrcentago 
of Z days. 

The re.sult.s of the table hate been plotted in Fig. 0, 
which brings out graphically the incidence of thick 
smoke haze. 

It is evident that there i.s a general tendency in 
practically all stations to a minimum of Z days 
towards the end of the week, and a maximum near 
the beginning. An exception to this rule is at Kew, 
whieh shows a slight maximum in favour of Thursday ; 
in fact the daya of thick hfMjfere scattiTcd eompara- 
tivi-ly uniformly over the wflWat Kew. In Victoria 
Street, Westminster, there is a maximum number of 
Z days on Weelnesdays, with a minimum on Satur¬ 
days. At the Meteorological Oflice, South Kensing¬ 
ton, there ia a maximum on IVednesdaya and Fridays, 
and a minimum on Saturdays. Westminster Briilge 
shows the same maximum on Wedne.sdays, but it.s 
minimum is on Sundays, the .second lowest being on 
Saturdays. Stoke-on-Trent shows a maximum on 
Mondays and a minimum on iSundays, there heing a 
praetieally steady fall during the week from Monday 
to the following Sunday. Blackburn has its maxi¬ 
mum numbi'i- of days \\iih thick smoke haze on 
Wednesdaxs, and its minimum on Sundays. 

CoMt'AUlSON BE'I'WEKN AUTOMATIC FlkTEll AND JkT 
Du.st CouNTun 

The results obtained by tlie automatic recorder are 
based upon the t^oloration of filter pajier by the 
impurities of a measured volume of air. 

It wa.s felt the main source of impurity 

being smoke fgap^uniing coal, little error would be 
involved bylhkiug this a.'ilack and basing the results 
on the degree of blaekneiarof the paper. 

iSome test of the validity of this was advisable, 

however, and for this purjxise it was compared with 

the. results of another instrument devised bv the 

* 


author for enabling a microscopic coimt of the dust 
susp-nded in the air to be obtauied, which count does 
not depend upon the colour of the particles. This 
latter instrument has been described fully elsewhere.* 
It dejicnds for its action upon the projection of a 
narrow ribbon-shaped jet of air against a microscop' 
cover glass at such a velocity that there is a marked 
fall of pre.S8urc, adiabatic expansion and cooling in 
the jet, resulting in condensation of the water pre.sent 
in tlic ah' upon the dust particles and upon the cover 
glass where the jet impinges. This results in the 
dust particles being projected agauist the cover glass 
by virtue of their greater density and their increase 



of mass due to condensed water. They adhere 
firmly to the glass, as the water evaporates immedi¬ 
ately, leaving a linear track or record of dust. This 
track is examined microscopically, when the particles 
can be counted, measured and often identified. 

In comioction with the experiments being made for 
the Advisory Committee upon the obstruction of 
light by susjicnded matter in London a large number 
of simnltaneous records have been taken both with 

* Proc. Roy. Soo. A., Vol. 101, 1922. 









Aug. 20, 1024 


CHEMISTRY AND INDUSTRY 


871 


the automatic recorder and the jet dust counter. 
The results of these records have been plotted in 
the form of a curve; the impurity, expressed in 
milligrammes per cubic metre, as obtained from the 
automatic recorder as abscissae against the number of 
particles per cubic centimetre as determined by the 
jet dust counter. This is shown in Fig. 7. 


gramme per cubic metre. It is not suggested here 
that this relation.ship will hold good for nil types of 
dust as it obviously couhl not, nor is the automatic 
recorder, as originally designed, suitable for recording 
dust other than that produced by .smoke. In par¬ 
ticular cases of coloured smoko, such ns that from 
refuse dcstructois, blast furnaces, metallurgical smoko 
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Itcferring to the figure it will be .seen that llicrc is a 
reiusonably constant relation between the number of 
jjarticles per cubic^ centimetre, ns detminincd by the 
dust counter, and the weight of impurity in milli¬ 
grammes per cubic metre, as given by the autom.itic 
recorder. It is not to be expected that the relation 
would be, absolutely constant as this wandd imi)ly 
great constancy as to the size of particles at different 
times. While there is an evident tendency towariLs 
uniformity there is also definite departure from it, 
which is very evident during thick smoke haze. In 
such cases the average size of susixmded particles is 
usually greater than during light haze, and this is 
probably due to the rapid accumulation of the smoke 
to form a thick haze which does not give time for 
settling out of the larger i)articles. Thus it i.s reason¬ 
able to expect that w'e shall find in rapidly formed 
smoke fogs larger [Mirticles than are normally present. 
The ma-ximum diameter of smoke particles in the 
absende of thick smoke haze is about lA microns, 
while during thick smoke haze the maximum diameter 
rises to about 3 microns. Broadly 8j.)eaking, however, 
the curve in Fig. 7 iiulicates that there is a constant 
relation such that in London approximately 10,000 
particles i)er cubic centimetre correspond to 1 milli- 


and the like, the use of a suitably-colo ired filter ])ai)er 
would enable comparative' records of impurity from 
•such causes to be obtained. 


ELECTRICAL GAS PRODUCTION 

F.lecti'ical gas production may pro\e a profitable 
j)roi)osilion in those countries possessing abundant 
water power, by providing a use for the power output 
at night. Delicate tem|M*rature control is possible, 
and vvatei'-gns of a high degree of purity can l)e ob¬ 
tained. Fuels with high moisture and ash content 
could be utilised, the water being u.sed for water-ga.s 
production and the hot ashes for raising steam. 'I'he 
purity of the gas renders it very suitable for producing 
high temixTatures, and for chemical reduction pro- 
ees.ses, as well as for its ordinary uses. With liquid 
fuels the advantages should be oven more marked, 
largely on account of the tempcTature control, the 
cracking Ireing thus regulated to facilitate fractiona¬ 
tion of the products. In addition, the elecfiical 
apparatus has the advantage of long life. 
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THE SODA DEPOSITS OF LAKE MAGADI 
IN KENYA 

'I'ho gioatcr ])art fif the World's .supi)ly of sodium 
ciirboiiiito is obtained by the ( hemicHl treatment of 
common salt, hut in certain parts of the world there 
are natural deposits of s<xlium carbonate and l)iear- 
bonate wliieh are worked. The de 2 )Osit at Lake 
Magadi in Kenya Colony is the nnwt notable, both 
as regards the extent of the de[)o.sil, and the purity 
of the material 

In irareh, IfMtS, the Imperial In.stitute was eon- 
.sulted by the Colonial OHiee with reference to certain 
jU'ojKisal.s then under eomsideration for the industrial 
d('veloj)ment of the soda dejK)sifs of Lake Magadi, 
which lies in about the centre of the I'ifl Valley and 
not far from the border of 'I’anganyika Territory. 
'I'he inhumation aiailable at the time was insutlicient 
to show ■— (1) v\h('thi‘r the cru.st of soda on the surface 
of the lake was of uniform composition throughout, 
(2) the nature and e.xt<'nt of the underlying deposits 
on which the renewal of the sup[)ly of soda dejx'uded, 
and (I!) whether there was any accumulation of resi¬ 
dual impurities in the water pre.sent in the crust. 
It was decided that a further invu'sl igation should bo 
directed to the valuation of the ilcposit, and this 
was undertaken by Mr. J. S. Coates, from wluwo 
report the following information has been extracted 
{Bull, linji. Inul., ,‘5, 10211). Tlx; soda de|)osit 

covers (he whole width of the trough lor a length of 
12 miles in the middle jxntion of the lake bed. Xcar 
the shoj'e, the .soda forms only a thin .soft layer on 
the mud of the lake bottom, and is covered by a la>er 
of lifpior. At a distance tif 2(K.) yards from the shore, 
the .soda crust, had already a thickness of more than 
(i feet. 'I'he crust wai|||iercod by drilling in t wo places 
near the edge of the^B^t and in neither case was 
any liquid substratu^HPund, the soda lying in 
immediate contact with the mud of the lake bottom, 
'The interstices and eaxities, however, of the crystal¬ 
line matter were filled with liquid. 'J’he density of 
the .soda crust was estimated at about 7(b4 lb. jut 
cb. ft. A.ssumiug a de|)th of ."i ft. of crust over an 
area of 221 .square miles and this may be taken as a 
proved minimum—it follows that the amount of 
crude soda available is not lcs.s than 107,(KK(,0()0 tons. 
Lake Mairadi is therefore the largest known natural 
source ot sodium carbonate. 

Although it was .shown by the analyses that the 
liquid from which this crystalline cru.st had separated 
eontaiiied in solution other .salts, notably sodium 
chloride and sodium sulpbate, the eondition.s were 
such that the sejiarated crystals were practically pure 
trona. a mixture of carbonate and bicarbonate of soda 
or sesquicarbonate of soda (Xnd' 0 .j.NaHC 03 , 2 H 2 ()) 
which needed only to be freed by draining or washing 
from the. adherent liipiid to become a very juire 
material. large number of hot sjjrings arise along 
the margin of tlie lake, and di.scharge into it. 'The 
composition of these spring walms indicates that 
fre.sh supplies of sodium carbonate arc being added 
constantly to the lake. 

The technical side of the utilisation of the Magadi 
soda, at least in principle, would ajqxiar to lie a very 


simple matter, since the crust after removal, merely 
requires draining, washing and roasting to convert 
it into soda ash (dry sodium carbonate) of a high 
degree of purity, w hich could be exjiorted as such, or 
converted in Kenya into other sodium compounds 
required in commerce, such as caustic soda and soda 
crystals. 

'The following table gives;—(1) the average com¬ 
position of Lake Magadi soda as computed from the 
thirteen analyses quoted in Mr. Coates’ report ; 
(2) the probable av'orage composition ot soda ash 
made from Magadi soda; (Jl) the average composit imi 
of commercial soda ash made : (a) by the Leblanc 
process, and (6) by the ammonia-soda process ;— 



Magadi 

Magadi 

Lf'bluiie 

English 

S<ilva> 


Kotia 

Boda 

soda ammonia- 

so<lu 

Sodium bicar¬ 

cru.st 

null 

usl) 

Per cent. 

soda ash 

ash 

bonate 

Sodium carbon¬ 

33-81 

— 


— 

„ 

ate 

45-44 

94-35 

98-20 

98-72 

99-44 

Sodium chloriilo 

l!-30 

3-:ii 

0-10 

0-54 

0-21 

Sodium Bulphato 

— 


0 ()(> 

0-2t) 

— 

InBoIublo matter 

1 •(»() 

2-40 

0-11 

U-09 

.— 

Water . . 

J«-73 


0 07 

0 32 

0-31 


From these results it wauild appear that soda a.sh 
made from Lake Magadi soda might be slightly 
inferior to soda a.sh of commerco in containing a larger 
quantity of sodium chloride, but it mu.st be remem¬ 
bered that in collecting the samjilcs no firecautions 
were taken to removr' the adherent and eii(angled 
mother liquors. 

The exploitation of the Magadi soda dejiosit was 
undertaken by the Magadi iSoda (.'o.. Ltd., which was 
formed in 1911, and xvhieh undertook the constiaiction 
of a branch railway line, 93 miles in length, from the 
de]xisit to the t^ganda Itailway, thus connecting it 
with the jKirt of Kilindini on the coast. The company 
also undertook the building of a pier and the dredging 
of approaches at Kilindini. 'The soda is excavated 
from the lake by means of a dredger sjieeially designed 
for the work. 'Che soda works at Kin oji the shore 
of Lake Magadi are equipped with two calcinei’s for 
converting the crude material into soda a.sh, of which 
it is estimated that an output of 8000 t. jx-r month 
could be attained; but so far, the jnoduction has 
been much below this amount owing to many adverse 
factors. Factories for the conversion of the cakhicd 
soda into caustic soda, soda crystals and other pro¬ 
ducts liave been erected at Budge-Budge near Cal¬ 
cutta, India, and at Irlain, near Manchester, Kngland, 
but the latter does not appear to liave been used so 
far. Works have also liccn built at Kiluidini. 'The 
quantity of calcined soda, in long tons, ex])orted from 
Kilindini has been as follows:—1916-17, 2103; 
1917-18, 4088; 1918-19, 12,007; 1919-20, 10,1)44; 
1920-21, 12.829. 'I'hc destination of the exjiorts in 
1920-21 was as follows:—United Kingdom, 8941.; 
India, ,3329 ; .South Africa, 270 ; 'Tanganyi^, 4 ; 
Zanzibar, 28 ; Korway and Sweden, 4771 ; Ailstria, 
710; .)apan,2474; Uhina, 302; and other countries,. 
47 t., making a total export of 12,829 t. (For recent 
information on the situation of the Magadi Soda Co, 
('/. 6'Acm. aiid Ind., pp. 10((, 150, 287, 071, 850;. 
1924.) 
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HARD RESISTANCE GLASSES AND THE 
PROGRESS OF LABORATORY GLASSWARE 

With llifi passing of tho lOth annivci-sarj- of the 
opening of hostilities on the Coiitinctit, we are 
reiuiiidod of tho importaneo then attached to the 
iinmcdiato production of scientific, glassware to 
meet the needs of laboratories and m<‘dieal and 
surgical oiganisntions. At that date w(! were 
almost entirely (hijK'ndent on foreign sup])lies and 
much preliminary work had to be undertalom l)eforo 
maiinfaeture e.onld he started, ft was found that 
Jena glass, which had come to be the accepted stand¬ 
ard q^uality, was a ziuc-sodium-alumininm boro- 
silicate, whereas Kavalier's glass, almost as well 
known, was a ealcium-j)otassium-sodium silicate. 
The latter, however, was less resistant and eonse- 
fpienth' develojnw'iit pna'ceded on the lim's of 
Jena glass, the main object in view being chemical 
resistance combined with a rea.sonable resistance 
to heat .shock. 

As an outcome of investigations by individual 
manufacturers and the (jlas.s Ilesearch Committee 
of the liLstitute of Chemistry, glasses similar to 
Jena glass were evolved and produced on the manu¬ 
facturing scale, with the additional advantage, in 
tiu' case of one at least, that it was adajitable for 
blowpipe work and platinum conld be seakal indirect; 
its (!hemii:al resislane(r also was .sinxuior to any 
previously ob.servcd. 'rhe.se glasses were put into 
use for beakers, flasks, and other ivare, whilst another 
glass of simpler compo.sition, high in lime and 
alumina, with the exclusion of zinc, was employed 
for ampoules, for which tieutral glass «as required 
with goorl working pro{)erties in the blowpipe. 
■Such glas.ses fullilled immediate requirements and 
were in constant demand until the Continental 
supplies again became available. 

The defects of the Ifritish-made glas.ses were 
then apparently more prominent and eritieisiu was 
adverse in anticipation of bidter foreign 8up])lies 
being forthcoming, a hope, however, which was 
not fulfilled except as regards price, and in the mean¬ 
time improv’ements were being made, with the result 
that a superior British glass was ])laeed on the 
market which retained to a great extent its resistance 
proix'rties, but had an appreciably higher thermal 
endurance. Progress in America in the pVodiietion 
of laboratory glassware proceeded on similar lines, 
the outstanding product having high resistance 
to heat .shock, associated M'ith a reasonable resistance 
> to chemical attack. 

'i’his demaixl for bettei- glass, necessitated greater 
expenditure on materials, and even more efficient 
furnace conditions for melting, all conditions which 
added to the I'ost of production. 

A pre-war miner's lamp glass was held to be 
satisfactory if it withstood the test of being heated 
for 20 minutes in boiling water, and then plungi'd 
into Water at 13' C. without fracture. Such glas.ses 
are sodium-potassium borosilieates with a higli 
Itercentage of boric oxide, ehemieal resistance being 
of secondary imjxirtanoe. 'i'he best of the pre-war 
laboratory glasses failed when chilled from tem¬ 
peratures of 100^—200" (k, under similar conditions, 


whereas the latest improved types have a thermal 
endurance of at least 22o ’ 2.'.(( (j., and under 
eeitain conditions even highei'. I'’,n' greater relia¬ 
bility has thus been secured, and British-made 
gla.s.ses cov’er all requirements in this direction. 

These improvements in heat l■{hlstanee led to 
the ap)j)lication of laboratory glass for illuminating 
purjioses and there are now five linns manufacturing 
laboratory glassware in (Jreat Britain, and at least 
two others jjroducing heat-resist ant glass for gas 
globes, miner's lamp glasses, and the like, all sullering 
from over-])roduction on the one hand, and unre¬ 
stricted imports on the other. 

Borne idea of the variation of {)riei's of eight 
common patterns of laboratory ap>paratus, taken from 
a standard catalogue, may be gnthereil from the 
following table - 
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Ct'rtain anomalies arc noticeable when considering 
these increases, which ari.se from the fact that tho 
1!)I4 prices include freight from the Continent, 
which in turn dei)ended to a great extent on the 
manner in which the vario\is patterns lent themselves 
to close j)aeking, whilst changes since 1920 relk-ct 
the influence of costs on selling price's, these being 
governed by the diflieulties of maiinfaeture and tho 
proportional demand. 'I’hese increases may appear 
excessive, but are far less than the same increases 
which have occurred with Jena glass itself, the 
original 1914 prices of which have already been 
given above. 
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Best, quality Bohemian resi -tanee glass, of which 
the ingredients are less exps'iisive, is from 13 to 
20 p<*r cent, less than the current British price.s, 
whilst inferior qualities of laboratory glass arc oh 
the market at prices considerably le.ss than these, 
in some eases less than half the British prices. 

'i'he question of priis' of laboratoi-y suppilies 
is often the prime consideration and although the 
British glassw'are has piroiKTties eijual to that of 
the Ix'st, the cost is always compared with the 
common varieties of Continental origin. 'The figures 
recall the fact that, whi'reas the British product 
is competing satisfactorily both in quality and price 
with similar goods from abroad, it i nnnot compete 
with the articles dumjicd here, bearing no mark or 
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other certihcate of origin. Every British tnami- 
tacturer hranM Jiis goods, and guarantws their 
quality, but in spite of this, he i.s slowly being 
squeezed out of the market. 

The winie remark.s apply to ilhiiiiinating ghiss. 
iVlany of the gas globes obtainable from the usual 
sources of supply are merely common flint-glass, 
or an inferior resistance glass. The geiu'ral public 
does not purcliase the be.st (piality, in fact very 
few facilities are ofb'red by either the wholesale 
or retail trade to enubl<! it to do so. (Consequently, 
we read that British illuminating glass is unobtainable 
except at excessive jiriees, whereas the British 
manufacturers' price is approximately equal to the 
wholesalers selling price for the foreign glasses 
costing probably one-third or less than fhis. 

Heat-resistant gla-sses recently placed on the market 
are reported to contain titania and zireonia, suggest¬ 
ing that higher thermal (mduranee nccos.sitat<*s higher 
cost of production. 

iSatistactory combustion tubing has been supplied 
which is a soda-lime-alumina tajrosilicate, with a 
small pro|iortion of potash. Demands for tubing 
suitable for blowpipe work have been adequately met 
and prices are low. This i.s a potash-soda-lime glass, 
also suitable for X-ray bulbs. The need for hard 
glasses suitable for scaling rare metals such us molyb¬ 
denum .and tungsten has been mot, a.s also for glasses 
for high power thermionic vahes. 

The standardisation of laboratory gin.ss has l)ecn 
effected to a limited extent, beakers and flasks 
receiving attention, and the bulk of the manu¬ 
facturer's patterns conforms to these standards. In 
spite of this, however, flasks are sti^required to tit 
corks and beakers and to lit waXl|||batha of old 
• irigin. to quote only two exanvp^B Lfvmpblowii 
ware, such as condensers, fractioning columns, 
of known design, although most suitable for stand¬ 
ardisation have yet to be dealt with. 

\'olumetrie glassware is subji'ct to keen competition 
by reason of surplus stocks from the Continent. 
Accuracy in this case is of secondary consideration, 
although the value of a graduated vessel with uncer¬ 
tain errors is hard to conceive. In 1921, under the 
auspices of the N.P.L., “ Commercial Grade ” 

volumetric gla.sswnre was introduced by the British 
manufacturers, unstamped, but carrying their trade 
name and guaranteed to bo nothin the Glass B 
tolerances. This, how'cv er, is only in limited demand, 
as graduated flasks of unlcnown origin and accuracy 
arc obtainable at less than half the price, while the 
difference with pipette.s is even greater still, .50 c.c. at 
12s pcT dozen being one-third the price of (.'lass B 
quality guaranteeil. Higher standards are also 
procurable from reliable manufacturers, accom¬ 
panied either by their own certificates or by one 
supplied by the fJ.l’.L. The methods of calibrating 
have been alnio.st iverfected, although there is .still 
considerable room for improvement in the dividing 
machines, the bulk of which are slow and cumbersome. 

TW! capacity of the eounfry for the production 
of labo^tory glass and resistance glass of all descrip¬ 
tions if-'llow fully organised, but the future deixinds 
Jarge^^fpli the general travle of the country, and the 

recogriition of the superior properties and reliable 

11* 


service of the British product. It is the Master Key 
industry. Is it destined only to become a memory 
of the past ? A. V. Hussey 

SMOKELESS FUEL 

The Pure Coal BriqueHe Proce«i: An Important 
Development 

(From a Correepondent) 

The Hicmbers of the Society of Chemical Industry 
are familar, because of the various papers that have 
been read on the subject before the Society during 
the past few years, with the important part played 
by stnicture in the production of .smokeless fuels by 
the carbonisation of bituminous coals. It is, of 
course, well known that to combine sraokclessness 
with free ignition we can either partially decompose 
the volatik' matter by low-temperature carboni¬ 
sation, leaving about one-third in the residual fuel, 
or submit the coal to relatively high temjicratures in 
such a manner that, (he residual fuel i.s extremely 
close-grained and cellular, resembling charcoal, and 
quite different from ordinary gasworks or metal¬ 
lurgical coke. The best example of this latter method 
is the Ihire Coal Briquette carbonisation process, and 
considerable interest attaches to the statement 
recently made that Messrs. Sutcliffe, Speakman and 
Co., Ltd., of I.*igh, who control this procc.ss, have 
now solved, after over five years work, the difficult 
mechanical problems of the l6-ton high duty briquette 
press necessary. 

It will be remembered that the essential principles 
involved are the mixing of 80 per cent, roughly 
cru.shed coal with 20 fier cent, coke breeze, and the 
briquetting of this non-.swelling mixture at the 
enormous pressure of 10 tons per square inch so as 
to give a hard briquette without pitch or other binder, 
forming “ pure coal ” briquettes. These arc then 
carbonised at relatively high tem)K?ratures of 1660° F., 
and as they have the great advantage that they do 
not soften, expand, or alter their shajx;, simple 
oontmous retorts of huge capacity up to 6(K)-10(X) t. 
can be used with interiml heating. In this way are 
obviated some of the great difficulties of many'low- 
temperature processes, low throughout, small and 
intricate retorts, and intermittent ojjeration. Also 
the fact that only 1 per cent, of volatile matter is left 
in the fuel means that, whilst it is perfectly free 
burning, for the same reason as charcoal, all the 
volatile matter has been decomposed into valuable 
products, and one-third of it is not left to bo burnt as 
mere fuel, as happens with ordinary low-temperature • 
processes. ^ That is to say a very high yield of gas, 
10,000 cubic feet per ton, and of sulphate of ammonia, 
40 lb., irf obtained in addition to purely paraihnoid 
liquid products. Finally, because of the combined 
blending, brijiuetting, and subsequent carbonisation 
the product is so hard that it is superior to metal- 
lurj^cal coke, and the possibilities of the Pure Coal 
Briquette carbonisation processes are important, not 
only to the iron and steel industries, and for the 
operation of the blast furnace, but also, from the 
national point of view, for the production of solid 
smokeless fuel to replace coal for all purposes, liquid 
fu^, and sulphate of ammonia. 
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FORTHCOMING EVENTS 

Sept. 1. I.NSTiTirTioN 01 ' THE RujiiiER Jndustuy, London 
iSection, The Engineers’ Club, Coventry Street, 
I’iecadilly, W., at 8 p.m. “ The Acidity of Raw 
lJubber,” by Dr. G. Stafford Whitby. 

Sept. 4 Ikon and Steel Institute, Autumn Meeting at 
and 6. British Empire Exhibition, at 10.30 a.m. each 
day. (1) “ Changes of Volume of Steels During 
Heat Treatment,” by L. Aitchison and G. R. 
Woodvine. (2) “ Investigations on the Herbert 
Pendulum Hardness Tester,” by C. Benedicks 
and V. Christiansen. (3) “ Effect of Changes 
in Total Carbon and in the Condition of Car¬ 
bides on the Specific Resistance and on some 
Magnetic Properties of Steel,” by E. D. Camp¬ 
bell and G. W. Wliitney. (4) “ Pickling: The 
Action of Acid on Iron and Steel, and the 
Diffusion of Hydrogen Through the Metal,” 
by C. A. Edwards. (5) “ Examination of Iron 
from Konarak,” by J. N. Friend and W. E. 
Thorneycroft. (6) ” On the Nature of High- 
Speed Steel,” by M. A. Grossman and E. C. 
Bain. (7) “ Improvemente in the Brinell Test 
on Hardened Steel, including a New Method 
for Producing Hard Steel Balls,” by A. Hiilt- 
gren, (8) ‘‘ Present Position of the Theories 
of the Hardening of Steel,” by W. Rosenhain. 
(9) “ Effect of Free Surfaces on the Plastic 
Deformation of Certain Metals,” by F. C. 
Thompson and W. E. W. Millington. 

Sept. 8 IN.STITUTE OF Metat.s. Annual Autumn Meeting, 
to 11. to bo opened at tbe Institution of Mccbanioal 
Engineers, when W. M. Corse, 8.B., will 
deliver the tliiid nnniial Autumn Lecture, tin 
ScpU'inla'i' 9 the morning will t«.' d<‘vnli'il lo 
reading and iliseussion of j>apei>, followed b.y 
Inncla'on at the Connaught Rooms, Kingaway, 
the afternoon to be spent at AVeniblev. 

Tbe following papers will be read:—“ A .Method for 
Measuring Internal Stre.ss in Brass Tubes,” by K. J. 
Amlerson ami E. G. Fahimau; “The Applicatitm of the 
Ideal Solubility Curve to the Interpretation of Equi¬ 
librium Diagrams in Metal S.vstems,” by D. H, Andrews 
and Prof. J.-Ioliiiston ; ‘‘ Seventh Report of the Corrosion 
Research Cominittee of the Institute of Metals,” by G. D. 
Bengougli and R. May; Coniparativo Bc.sulta on 
Coppcr-Silieon-Alumininm and Other Aluminium Alloys 
as Obtained on Separately Cast Specimens and Specimens 
cut from a Crankcase Casting,” by E. H. Dix and A. .1. 
Lyon; “Tile Determination of Sodium in Aluminium,” 
by D. M. Fairlie and G. B. Brook; “The Extrusion of 
Brass Rod by the Inverted Process,” by R. Genders; 
“ Investigation of the Effects of Impurities on Copper. 
Part II—The Effect of Iron on Copper,” by D. Hanson 
and Grace W. Ford; ” Th© Relationship Between Ten.sil« 
Strength, Temperature and Cold-Work in Some Pure 
Metals and Single Solid Solutions,” by D. H. Ingall; 
“ On the Effect of Progres-sivo Cold-Rolling on the Brinell 
Hardness of Copper,” by H. Moore; ‘‘Experiments on 
the Working of Nickel for Caiiiiage,” by Sir T. K. Rose 
and J. H. Watson; “ Some Experiments on the Effect of 
Casting Temperature and Heat-Treatment on the Pliysicai 
Properties of a High-Tin Bronze,” by F. W. Howe; 
“ Some Experiments on the Influence of Casting Tempera¬ 
ture and Mass on the Physical Properties of Admiralty 
Gun-Metal,” by F. W. Rowe; ‘‘Studies in the Alu¬ 
minium-Zinc Sy.stem,” by T. Tanabe; ‘‘Metal Spraying 
and Sprayed Metal,” by T. H. Turner and W. E. Ballard. 


SOCIETY OF CHEMICAL INDUSTRY 

CHEMICAL INDUSTRY DINNER 

It has been arranged that llu« Autumn Dinner, 
already intimated to bo bold on November 14, 
■will be a joint function under Hie uiisjiiees of the 
Society of Chemical Indu.-itry and the Chemical 
Industry Club, The Dinner will be lield in the 
Edward V'll Jioout.s of the Hotel I’ietoria, North¬ 
umberland Avenue, London, W.C. k', and will be 
presided over by Mr. W. J. C. Wooleoek, (I.R.E., 
President of the Soeiety. 

It is ho[iod that a large niiiiiber of ineinlicrs of 
each of the bodies mentioned will, in due course, 
procure tickets for themselves and their ladies 
A circular letter with further particulars and a form 
of applioation for tickets will be i.s.sued early in 
September, but memliers are asked in the meantime 
to note the above date and iiluee for Hie dinner. 

BACK NUMBERS OF JOURNAL 

The General Sia rctai'y will be glad to hoar from 
Members or Snb.seriliers who have copies of the 
Journal for January 5, 1923, or Jannafy 4, 1924, 
that they are ivilling to dispose of to the Soekty. 

ANNUAL REPORTS OF THE PROGRESS OF 
APPLIED CHEMISTRY 

The price of \kdiime VIII (1923) to iiiember.s of 
the Society is 7s. (id., and to non-members 12s. (id., 
post free in each ea.so. 

Fellows of the Chemical iSoeiely have the privilege 
of purchasing t he volume at the price of Ids. post free. 

A set of Volumes 11 to VIIT inclusive can be 
purohased b\ a member of the Soeiety at the price 
of £2 2s. (id., and by a non-inember at (tie price 
of £3 15s., post free in each ease. 

CHEMICAL SOCIETY’S ANNUAL REPORTS 

The Council of the ( heiiiieal Society has decided 
to increase the price of future issues of the Annual 
Ib'ports on the Progress of (Tiemistry, and the 
volume for 11124 (NXI) which "will be issued next 
year will be sold to the jiublio at Ids. (id., plus iiostage. 
i'o membei's of the Society of (liemieal Industry will 
be given the privilege of purchasing the volume at 
9s., post free. Orders, iiocompaiiied by the appropri¬ 
ate remittance, should be .sent to the Assistant 
Secretary, Chemical Society, Burlington House, 
London. W. I, before the end of the jiresent year. 

ROTHAMSTED LIBRARY 

By the courtesy of the Tiawcs Agricultural Trust, 
any luember of the Society of Chemical Industry on 
presenting a card from t he General Secretary sliall be 
allowed access to this Library. The rides of the 
Library preclude journals and periodicals from being 
sent out, and these are therefore always accessible. • 

A catalogue of the journals and periodicals is in the 
Society’s Offices, at Central House, and may be 
consulted there by members. 

DEATH 

Bird, William R. (elected l!ld2), of 217. .New|iiut Hoad, 
Cardiff, Director. (In .\iigii-l 13. 1921. 



CHEMISTRY AND INDUSTRY 


Aug, 29, 1924 


S7t) 


THE BRITISH CHEMICAL PLANT MANU- 
FACTURERS’ ASSOCIATION 

'I'Jic fourth imiiual nipfling wa.s held on duly .‘iO, 
and Mr. L. M. G. hraacr, M.l.t'hem. K, (the retiring 
ehuirman), in moving the ado])tion of the n-jxiit and 
aeeounts, ix'viewed tlie demand for inerejiwed and 
more eflieient |>ro<hietion. and ,shou(‘d th<‘ nee<l for 
the work of the ehemieal engineer. Caution was 
advised against the tendency to teach tix) much or 
extend the training too long. In the work.s. a gooil 
understanding of th(‘ ]>rinei|)les of pliysic.s and 
mathematics was re(|uired ratlier than high attain¬ 
ments in these hranehes of science, for, although 
the mechanical .sciences were largely e.xact sciences, 
all the prohkans of the chemir-al i‘ngitu'<‘r were 
licdged ahout hv the inealeulahle -sudden alterations 
at critical temperatures, unknovMi suihice haision — 
atid in such eases ex])erience was the deciding factor. 

'1 li(' improvciuents in the construction of chemical 
ap]iaratus could he broadly cla.ssitied as follows :— 
(I) K('tt('r products obtaimsl ; (2) Lowm' working 

costs ; (:i) Cheaper apparatus ; (-t) Safer o|)erations. 

Jletter apparatus was being obtained by the u.se 
of known metals or alloys which had been tested 
under v.irving couflitions, l)i>th under laboratory and 
works coialitions, and lltcre were allows which pie- 
vented containination of the materiar Ix-ing manu¬ 
factured without tnajbics of ))nrifieation in the later 
stages, and which also gave longer life to the plant. 

T he action of lieat under \ar\ing conditions was more 
intimately known, and overheating wa.s more easily 
guardetl against. The im|irovcmcnts in grinding 
machinery had cnal>led many hard ?nat<Tial.s t(» be 
•satisfactorily ground to r<'<|uired tinenes.s without 
undue jiroportion of dust or I'ontainination and conse¬ 
quently with a better chemical reaction wtune 
required in tlic !al<‘^|fcigcs of the process. H’iHi 
increased use of med^Bieal screening relieiaxi the 
mill, increased the outflBand saiaxl jiowcrand time. 
In past (bays, only l-ti^Bj^ r hour was obtained from 
grinding t)lant with cmain materials ])cr horse¬ 
power, whereas to-day fixe or moie times tliat amount 
could be turned out ])er hour with no more power 
absorbed, and less wear and tear on the [)lant. The 
formation of emulsions by high-sjieed mills had Ix-en 
made easier. The knowledge of filtration had 
increased the usefulnc.ss of the tilter pn’ss. Con¬ 
tinuous filters had proved their utility ami the latest 
develo|>inent,s of the stream-line filter wetx^ being 
carefully followed. 

In distillation, owing to the ivcognition of the 
inqjortance of ineixsast'd x^ekjtaties, greattw re.sults jjer 
squai'e fixit of surface had been obtained, and more 
delieat<‘ materials could be lunidled with Ic.ss risk. 
The action in.side the still column xva.s Ix-ing more 
clearly grasjicd ; tlic column could give cleaner cuts 
in the fractions, with greater purity, ami columns 
could b(‘ designed to give continuously two or three 
fractions. 

-Mechanical crystalii.sers were agaii\ being brought 
foi'w'ard, and it was clainaxl that they vieffhxl Ix^tfer 
and purer ciystals. ' ‘ x Bl 

The problems of mixing dry and wet materials^Lld 
yet bo .stitdied x\ith advantage, and a great deM'of 


useful ix)wer saved by studying the rapidity of 
the absorption of chemical reaction that is requiretl 
to take ]>laeo. Where the time factor entered, large 
mi.xcrs with sloxv motion and les.s ndative ])ower 
might be advantageous, and w ith rapid solution small 
mixers and quick motion was advisable. There wciv 
cases where a very large amount of power was saved 
xvhen several dry ingredients had to be mixed, simi>ly 
by studj'ing the ortler in which the materials weni 
init into the mixer. 

Furnaces had n*ceivpd far more attention, and the 
imi)ortanee of scientific furnace .setting was mnv 
recognised, and whilst oil burners, gas firing, mech¬ 
anical stokers, and mechanical draught all increased 
I'lficiency, tlu-y resulted in more severe funiacx! con¬ 
ditions, and contributed to frequent breakdowns unless 
careful thought xras given both to the design and lo 
the refractory materials and cements used, 

F-lectricity was continually' becoming moi'e widely 
used in chemical industry in the electrolysi.s of alkali 
chlorides, water ami organic compounds, and also 
as a means of separating either solid matter or vajxnir 
in the fonn ot mist or fog. iluch reseaich work 
has been canied on to make improvements to the 
dia])hrngm and anodes : the inqmiva'ments, though 
slow, were continuous. The electrolysis of salt had 
reached a verv high state of commercial clUciency. 
Klectrolysis of water ap]x-ared to have goni- as far 
as possible. The electrolysis of inorganic com¬ 
pounds awaited devclopmcTit, but the ])lant (xmkl 
be pro))erly designed. The highly comiilicated 
reactions that t<x)k})lace, however, did need investiga¬ 
tion. Flcctro-reducti<ai was more promising, ami 
in Italy one firm used an ordinary cell for making 
mercury amalgam, u.scd lo reduce organic comjxmnds. 

The .separation of ashes from coke and uidninit 
coal by means of electromagnetic separators was 
now being carried out commercially'. 

T-ovver xvorking costs had bexm attained maiidy' 
through the more detailed study of the jxiwer factor 
in connexion with the movement ot bulk material, 
or in the saving of heat by studying the thermal 
efficiency of fuel or interchange of heat from oiu' 
material to another, and the greater freedom from 
breakdown of machinery and plant, causing disloca¬ 
tion of work. The aut(anatic control of tempera¬ 
tures, automatic electiic apqdiances for moving bulk 
material, automatic iilliiig, weighing and packing, 
were other factom in the lowering of eost of jiro- 
d net ion of chemicals. 

CTteaper apparatus was now' obtainc<l, owing 
principally to the large amount of research work on 
rates of How, whether in calories or li(piids, and 
which had enabled the engineer the Ixstter to calculate 
the strains and stresses and outjmts under xvhich hLs 
machinery had to perform. In other words, he was 
able to reduce the incakadable (prantity. -Many 
other improvements in various types of tnachinery 
were, the outcome of practice and exqierience, which, 
although not fundamental de])artures, were iinju'ove- 
nicnts in detail or alterations to main branclics of the 
general principle. 

The, sum of all tlie.se improvements had made it 
possible to surnimint many difficulties, and to lay 
plans with greater confidence. 
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Tho Ri'port, which shcwt'd that the Associalioji 
had a very useful year, w as adopted and the following 
ollicers and eorainittec for the ensuing year were 
elected ( hairinan, Mr. I''. R. Blizzard (T. & 0. 
(‘lark & Co.. Ltd.) ; Vice-Chainnan, Mr. .1. Robinson 
{Mather & Idatt, Ltd.) ; Treasurer, Mr. K. A. Alliott 
(Manlovs', Alliott & (fo.. Ltd.); t'ominittee, Mr. II. 
Birsh (Huntingdon, Heberlein & Co., Ltd.) ; Mr. 
L. M. (1. Kraser (VV. .1. Kraser & Co., Ltd.) ; Mr. J. A. 
Revell (Ki'stner hlvaporator and Kngineering Co., 
Ltd.) : Dr. R.. Seliginan (Aluniiiuum Plant and 
Vessel Co., Ltd.), Mr. K. C. Watkins (W. Neill & 
Son. ltd.), Mr. J. W. Wright (Cannon Iron 
Foundries, Ltd,). 


ANNOUNCEMENT OF CHEMICAL 
EXPOSITION DATE 

Owing to some confusion which is believed to 
exist in a few quarters regarding the holding of the 
next chemical exposition, an announcement has been 
•sent out by the International Exposition Company, 
under whose management the Exposition of Chemical 
Itidustries has been held since, 1915. Numerous 
iTiquiries have bee7i received by the managemeid 
which k'ad it to believe that many intei'ested ])avties 
are of the opinion that there will be a chemical 
exposition this year. This is not tlie case. There 
will be no chemical exposition in 1924, tlu^ next 
E,x()osition of Chemical li\duatries will be held 
September 2S U> ()('tober II, 1925, at tin; (Irand 
Central Palace, New York. 

" 'I'his Ex|K).sition will not be held in tla^ United 
States ])rior to Sept('mber, 1925,” states the atmounee- 
nii nt of the management. ” Numerous iiaiuiries 
which we have received, lead u.s to behi've that there 
is sonu' uncertainty regarding the, date of thi', ni'.xt 
ExjMisition of Chemical Industries. .i\s a result 
of a vote of exliibitors, taken bust yiair, the decision 
was definitely rixiched at fhat time not to hold the 
Exposition in 1924, but to ski|) a year and hold the 
next one in 1925. Owing to tho fact that the 
Chemical Exjuisition has been held without itderrup- 
tion since P.H5, the many inquiries ri^garding the 
omission of tho Fixiiosition this year are only natural. 

At the same meeting in 19211, where time and 
]>lace for the next Chemical Exiioaition weiX! dis¬ 
cussed and decided upon, the exhibitors decided l>y 
a large majority to hold all future Flxpositions in 
New York, ami selected the (irand Central Palace 
for 1!I25. N('W York was decided upon as the 
logical ])laoe to hold the Expositions in the future, 
because it was behoved to offer the best locution and 
eonditions to attract the greatest number of iieoplc 
interested in tho Chemical Industries fi'om all parts 
of tho w'orld. So that tho matter may be deliuilely 
understood, the next hlxposition of (.’hemical Indus¬ 
tries will bo held at tho (irand Central Palace one 
year from this Sejitember, during the week of 
Seiiternber 2H to October 3, 1925.’’ 


CORRESPONDENCE 

VERSE RELATING TO SCIENCE 

Sir,—The letter of Mr. C. (I. Ridiy in your i.ssuo 
of Juno III asking for verses of any kind r<-lating to 
science aw'oke an idea long doiinant in my mind. 

I have always been of o])inions Unit poems on purely 
chemical subjects could be written, but, however 
much belaboured, my own muse steadily deelmes to 
work, and 1 never get beyond the lirst line. 

Failing a poem, 1 have ventured to submit a sort 
of chemical drama, or rather it should bi- called a 
scenario. It is 1 believe tpiite up to the usual cinema 
standard, and it may attract the eye of some budding 
epic poet or lilin producer. To such I give it freely. 

If you, Mr. lOditor, cannot grant the ni‘ee.s.sary 
space, my hopes of seeing a masterpita.'e rise from 
my humble foundations must ]«.‘ri.sh. 

” Ben Zeen, tin old organic Radical, [lossi'.sses a 
large collection of jewellery, including .i magic ring 
and quite a number of ehaiiis. He is anxious to 
unite himself by double or even tripb bonds to pi city 
Annie Line ; the young lady, howevei, ponh-^ioohs 
the idea of any union, whether direct or co-ordinated, 
with the old fellow. She is in fact much attracted 
to Bens nephew, Benzy Dean, who al.so is the 
posscftsor of a magic ring. 

” Simieoiie has stolen the iiiickuis tioin Hen s 
ring, and has substituted a very inferior ionic mieidlc 
in the para position. .Suspicion falls on Benzy , who 
is forthwith thrown into jirison atul loaded with 
ions. Annie Line, aidivated by her pure H.P. love, 
engages the services of Hit' two famous deteetives 
iVoton and Niton. Using tlm I’erkiii reaction, they 
find distinct traces of the emanation troni the nucleus 
at the house of an old Auntie body, said to be equal 
to anything. Auntie is diazotised to t be nth degree, 
and, being thoroughly decomposed, confesses that 
th<^ mieletis is concealed at the back of her bouse under 
a heap of hormones and other rubbish. It was given 
to her by an amphoteric girl, ctilled Sillv Kate, who 
had once been united to Ben Zeen by ti side-i bain, 
but had been reduced. In rev enge she had dextrosely 
abstracted the precious nucleu.s. Here follow the 
usual denouements and happy ending 

This, 1 believe, is a ])ioueer atti'inpt, and is no 
doubt capable of great improvement. For instance, 
a lot of comic business could be made out of tho 
rivalry of Polly .Morphotis and Sally Uvlic, two 
housemaids, for the baud of Nick 1... O.xhide, a 
(atalytic insurance agent. One can easily imagino 
how .Sally' and I’olly hide behiiul N-ray screens, 
crawl under liltv'r-beds, and make barricades of 
jieriodic tables and chairs of cheniLstry . while Nick 
climfjs up fractionating columns and scrambles 
through diffraction gratings. 

For him who vvoukl write chemical jioetry there is 
no lack of heroines—they are everywhere. .Vs it is 
i have to apologise to Miss Molly B. Deiiiim and to 
quite a number of ladies named Ethyl, for not being 
able to tind a place tor them among by (/iioimfi.s 
pe/'.s'o/Kf. -1 am, etc., 

E. U. BRyvNT 

Box 11, Prieska .S. Africa 
.August 5, 1924 
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PERSONAL AND OTHER ITEMS 

Till'. Southern Gaa Association of America lias 
completed the Knancial arrangements necessary 
to establish a chair of gas engineering at tlie Johns 
Hopkins University, Baltimore. 'I'he Asaof:iatiou 
intends to make a continuous eil'oit to inHuence the 
right sort of students to taki' the coui’se so that the 
gius industry may ho gradually rendered still more 
efficient. 

A New Source of HyilroRen 

Ttm'ing the recent Congress of Industrial Chemistry 
at Bonleau.v, Prof Matiguon doserihed his work on 
the distillation of hituminoii.s schists, and pointed out 
that these might heeomc an imfrortant .source of 
hydrogen. In fact, autun schists (listilled in a closed 
vessel yielded per ton tilt ch. metres of gas containing 
carhon dioxide, 14 eb. m , carbon monoxide, 3 eb. m., 
hydroearbon.s, 23 eb. m.. hydrogen, 21 eb. m. The 
same schists distilled in Seoteh retorts under certain 
conditions produced 670 oh. m. of gas of fairly low 
calorific jrower. 'To utilise the residual carbon 
formed during the distillation in the upjxw region of 
the vertical retort, steam is injected at the base, 
producing water gas which, mixed with the distilla¬ 
tion ga.s yields, carbon dioxide. 139 cb m., ethylene, 
5 cb. m. : oxygen, 24 eb. m. ; carbon jnonoxide, 
29 cb. m. : methane, 45 eb. m.: hydrogen, 171 cb. m.; 
nitrogen, 2.55 eb. m. After eliminating the carbon 
dioxide and nitrogen, the gas (ionstitutes a useful 
source of hydrogen. In a gas-tighl plant each ton of 
schist would yiehl 34.5 eb. m. of gas containing 173 
cb. m. of hydrogen, and a -works treating 1(X),000 tons 
of schist yearly would pioduce 17,000,000 cb. m. of 
hvdrog('n from uhich H.5IK) t, of ammonia could be 
produced. 'The unsaturated hydrocarlrons could be, 
ris'overed at the same time, and calculating from 
ethylene it would be possible to produce ,5000 hecto¬ 
litres of alcohol at the same time 

GERMANY « 

Beryllium 

fa addition to the belter-known light metals, 
which are norv of great importance in (lermany. 
beryllium has also been receiving some attention. 
Like aluminium, it is silver-white, hard, and fairly 
durable. In alloys it behaves .similarly to silicon, 
but on account of its cost finds little application. 
Alloyed with eoppei- to the extent of .5-10 per cent, 
it gi\'(“.s a product which does not oxidise in the air, 
can be hammered cold, and is ea.sily worked. The 
colour is influenced by a.s little a.s 0-5 jier cent, of 
beryllium ; the alloy with 1-3 jxr cent, has a fine 
golden colour, whilst that containing 10 per cent, 
has only a fednt yellow tinge. Alloys with alumin¬ 
ium, which may contain 1 to 99 per cent, beryllium 
are resistant to moisture ; those containing a small 
amount of beryllium are stronger than similar alloj's 
with magne.'-ium and their sju'cilie gravity is corusider- 
ahly ledueed ; these aliens are thus very suitable for 
aircraft eoastruction 

Fuel Consumption of the Bndi.sche Anilin und Sodo Ftibrik 
In its factories at Ludwigshafen, Oppau, and 
Kerseberg, this company uses daily 2100 tons of hard 
coal, 1900 t. of coke, C(K) I. of lignite briquettes, anrl 


90(Xt t. of raw lignite. Pumps, compressors, etc., 
use 26,000 h.p., provided by 25 boiler houses contain¬ 
ing 270 boilers wdth 1,260,000 sq. ft. of heating surface. 

The Cracking of Heavy Oils 

A now method for the cracking of heavy oils due 
to ]5r. Blumner is described in BrennstoffcJie.mic. 
In the present cracking processes light oils are 
produced, together with tar and coke, but in Blum¬ 
ner's process it is claimed that no coke i.s formed. 
'The oil to be cracked is mixed with the residue from 
a 2 >revious run and spirayed into an autoclave at 
4,50-500° C., which contains melted lead. 'The oil 
is kojyt in intimate contact with the lend, but is not 
allowed to touch the walls t>f the autoclave. The 
gases and oil are removed .at the top and the tai' and 
high-boiling proint oils removed at the side. 'The 
remainder is p>a.ssed through a fractionating column 
maintained at 210 220° (k, the condensate in this 
column being the portion mixed with fresh oil ns 
mentioned above. 'The benzine is condensed and the 
residual gases u.sed to heat the auttx-lavTS. About 
7t) px'r cent, of the crude oil is thus obtained as 
benzine. 

FRANCE 

Industrial Steaming Practice in France 

During a recent lecture given by Monsieur Hoszak 
before the Ecolc do Perfectiomicmcnt Induatriel, 
particular attention was p,aid to the three character¬ 
istics of a boiler plant, the size of the units, the 
working pressure, and the degree! of .suprer-hcat. 
'The increase in the size of the units beyond those 
actually carried out were not considered advan¬ 
tageous, as the actual advantages such as yield, 
economy of coirstruolion and gain of spyace were 
less impyortant than was once thought, being far 
from compensating the increased risk of shutting 
down the plant. 'The probability of shutting dowai 
a unit o-wing to a leak in one of the tubes was pyro- 
pyortionate to the number of tubes, and the fragility 
of the furnace refractories increased greatly with 
larger furnaces, thus again increasing the risk of 
breakdowns. The possibility of progress lay m the 
progressive increase! of the pressure far beyond 
values now accepted. Recent researches had con¬ 
firmed the clear trend towards the maximum of the 
curve of total heat of vapxuisation ns a function of 
the tempierature. The same total heat could be 
furnished by one kg. of water either at the tem- 
pycraturc of the ascending part of the curve, or at 
the tempyerature still higher on the descendmg side 
of the curxfc, thus admitting of a higher thermal 
yield. In addition the propxyrtion of total heat 
furnislicd to the water was greater, thus making it 
possible to develop) the relative influence of the 
recuperators and increasing the coefficient of utilisa¬ 
tion of the heat produced by the fuel. 'To illustrate 
the nature of the changes that increased pyressure 
brings about in the utilisation of boilers, it was of 
interest to consider the curious phenomena that are 
manifest when the critical point is approached. 
The expansion of the water became great and its 
density at the critical pyoint was one-third of its nor¬ 
mal density. The diminution of the latent heat in 
eVapxyration greatly reduced the size of the boiler 
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to the profit of the pre-heaters acting as recuperators. 
In addition the small difference of density between 
I water and steam completely changed the conditions 
of evolution of bubbles and rec[iiired the water' to be 
; circulated meclianically in the boiler. The increase 
in the density of the steam and the pressure also 
greatly facilitated the exchange of heat in the 
superheaters. 

GENERAL 

italiaii Choinical Industry 

Progress is being made in establishing the country 
as independent of foreign supplies of tixed nitrogen, 
while the, colour and artificial silk industries have also 
advanced greatly. The cheniioal industry is capital¬ 
ised to the extent of 422 million lire ; annual proituc- 
tion is valued at one milliard lire, one third of this 
beinc exported, 

COMPANY NEWS 

CHLORIDE ELECTRICAL STORAGE 

The profit for the year to March 31, less provision 
for depreciation and taxation, was £115,.')42 : avail¬ 
able with ,C;13,01() brought forward £44,.u.')7. The 
final dividend is 5 per cent, and bonus 10 per cent., 
making 20 per cent., tax free ; £50,000 is |)li\ced to 
reserve, and £t4,.S88 carried foward. 

UNITED ALKALI CO., LTD. 

An interim dividend of 5 per cent, is announced, 
compared with 4 per cent, at this time last year, the 
final dividend of (i jier cent, again making 10 jier cent. 
for the year. Tn April, 1023, a capitalised bonu.s of 
50 per cent, was distributed, raising the issiu'd ordin¬ 
ary capital to £0(K),000. 

UNiiED TURKEY RED CO., LTD. 

I An interim dividend is annouueed of 21 (ler cent • 
^dual, tax free. No dividend was distrilnited on 
pile ordinary shares for 1921 and 1922, but 21 jier 
jcent., tax free, was paid for 1923, together with 
[twelves months’ arrears of dividend on the second 
nirefereuce shares, , 

AUTOMATIC AND ELECTRIC FURNACES, LTD. 

In ordiw to meet the increasing demand for large 
size Wild-Harfield Patent Electric Euniaci's, w ifh 
Internal Heaters, arrangements have been nuide 
whereby all such furnaces above 25 K.W. will in 
future be de.signed by Automatic and Ek'ctrk’ 
Furnaces, Ltd., in conjunction with Electric Furnace 
(‘o.. Ltd., of 17 Victoria tStretd, iS.W. 1, and supplied 
by them. Arrangements have also been made with 
(}. J. Hagan t‘o., of Pittsburg, U.M.A., who haic 
constructed a large number of electric resistance 
furnaces up to 350 K.W. capacity, for the use of 
their drawings and information, so that the best 
British and American practice will be ineorporah'd 
in the designs. The manufacture of VV’'ild-Barfield 
Automatic Hardening Furnaces with magnetic 
detector, and inttwimlly heated type of F’urnaces up 
to 26 K.W. will be continued by Automatic and 
Electric Furnaces, Ltd. 


REVIEWS 

Allkn’s Commukoiai. Oiuj.vNii: Anaiasis. Part 1. 
By S. vS. Saoti.kr, S.B., E. ('. Iatiiuop, A.B., 
Ph.U., and ('. Ainswoktu .MiTcttnt.i., M.A. 
Pp. viii.4-790. London : .1. and A. ('hurchill. 
1924. Price 30s. 

Tliis new edition of Allen continues the practice 
begun in the last edition, and rendered inoi-e ttmn 
ever necessary by the advance of science and the 
increasing bulk of sjieeialised knowledge, of < ntrusting 
the revision of each section to an expert, in its ,subject. 
If, as the result, there is some lack of uniformity in 
treatment, looking at the book as a whole, this is 
more than outweighed by the authoritative and 
“ first hand " character of most of the information. 

The subjects treated are, practically the same 
ns those in the corresponding \olume of the fourth 
edition ; and the increase in the bulk of the volume 
by 40 per cent, gives some indication of the amount 
of Work which has been done iluring the tifteen years’ 
interval between the editions, the results of which 
are here embodied. 

It may be said at once that, as a whole, liie book 
keeps up its high character, and that th<‘ changes, 
both of addition and of excision, seem (o reflect 
faithfully the progress that has been made : the 
book remains a trustwoitliy guide. .Additional 
roatt(.'r Ls especially conspicuotis in the .sections on 
methyl alcohol and acetone, wines, chloroform and 
carbon tetrachloride, chemical methods few sugar 
determinations, pentoses, starch, ineehanical tests 
for iiaper, vinegar, and tartaric acid. An excellent 
feature of the book is that in so many ])luce.s tyjiical 
analyses of the sub.stanees under di.seussion are given. 
I’his .should be more frequent in analytical treati.ses. 

It seems a pity that more revision was not effected 
in the first section. The appheation of physical 
methods to ehemieal work has been so greatly 
developed of late, that it is disajqiointiiig to tind in 
this .section merely a reprint. The excision of the 
descriptions and figpres of }iurely general and ele¬ 
mentary apparatus like specilic gravity bottles, 
separating funnels, and drjdng ovens, and the 
insertion of paragraphs on hydrogen ion deter¬ 
mination, for exanqile, would certaiidy be a change 
for the better. Parenthetically, the writer can 
never understand why the Sprengel tube is so 
constantly figured in English chemical literature, 
whilst the enormous improvement on it derised by 
our own Perkin (Chem. Soc. Trans., 1884, 45 . 443 ; 
189(), 69, 1043) is scarcely ever mentioned. 

Allen is nowadays a book both for American and 
for English chemists, and is edited more or less for 
the requirements of both. In some resjiects this Ls 
an advantage to the English reader many excellent 
unal^Tical methods of the A.O.A.t'., for example, 
arc made available to English workei-s who other¬ 
wise might not have come across them—but in 
otliiT respects it is far from being so. Thus, new 
table.s of siiccific gravity of alcohol ami w atm' mixtures 
have been msei’ted, from wliich flu* ix-reentage of 
proof spirit by volume corresponding with any 
specific gravity has disappeared ; surely an altera¬ 
tion which, in view of the legal |x>sition of proof 
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spirit in this country, should not have been made. 
And M'hcn, in an edition of a book piibli.shed in 
fjondon for British Morkers, we find an official 
Amerii^an method for determining moisture in wood 
pulp fully described, whilst the ofiicial Briti.9h 
method, entirely different, i.s ignonal, can we be 
blamed for feeling that things are not aKogether as 
they shoidd bo ? 

Naturally, there are here and there American 
expressions—" an aliquot," " a high-grade absolute,” 
■■ are a)(t to be (/«(/« coloured," tlie use of “ per 
cent," for " pens'iitage," and of the mi.sleading 
and untruthful “water-white" for "colourless,” 
These are fiov in number, and for the most jmrt not 
very objectionable ; but the writer hopes that all 
right-minded persons, American as well a.s British, 
will agree that such sentences as " Hydrometers 
are graduatt'd to read in direct or according to an- 
arbitrary scale,” or " The point to which the .spindle 
sank in a 1.5 per cent, salt solution was marked 1.5 
and in ])ure watts' a.s O and extending the scale,” 
are inexcusable. 'I'liere are v<‘ry few misprints. 
Curiously, tlu' two winch tin; writer noticed, is for 
in, on ])age 4(i, and forlxmiil chloride on page 84, 
arc? both brought over from the last edition. 

its virtues far outweighing its faults, the new 
Allen will wmthily displace the old ; it will doubtless 
enfi'r manj’ laboratories on the itqmtation of its 
aneesbirs, but it will remain, as an honoured inmate, 
on its own. ,1. T. Hcjnn 

Die Fekme.ntk i .xd Jure Wirkunoen. By I’ltoE. 
C.xKi, Oi'i'ENiiEl.MER. With an appendix on 
" I’liySIKAl.I.SCHE (4|K.WIE ITNI) Kinei'ik,” by 
I)k. llj('itAHi) Kiiin. Fifth edition, revised. 
Part 1. pp. vii-|-](j0. .Leipzig: tl. Thieme, 
1!I24. IVico S1-;K). > 

The original edition of tli l| l||york was published 
in liHMI as a book of 550 piflK whilst the pre.sent 
<'dition will be completed in the course of about a 
year in 10—12 parts each of some 10 .sheets (ICO 
pages). The entire work will cpnipri,so two volumes, 
but the publishers anuouncie that single jiaits cannot 
be su])plieii. 

The .subject of fermentation is treated in its 
broadest sense, all changes which occur in the living 
organism being dealt with under that head. hVom 
iV .synopsis published with this ])art it would ap|)ear 
that the te.xt will be entirely academic, the appli¬ 
cation of fermentation to the arts and manufactures 
being excluded. Some idea is afforded of tho 
enormous additions to our knowledge of fermen¬ 
tation phenomena in a quarter of a century by tho 
extension of this work during that period from a 
.small handbook to a voluminous treatise. We do 
not propose to comment, on Prof. Dppeulieimer’s 
book until it has been completed further than to 
say that, judging from the part before us it will 
give by far the most exhaustive account, of the subject 
of any work yet published. We ho[K! to prepare 
a review when the entire work is befiirc us. Mean¬ 
while we are ipiite safe in recommending tho.se of 
our readers who are interested in fermentation to 
add tho book to their lihrarics. 

Autixur It. Lino 


SPEcTRoscorv. By E. (1. (1. Baly, (I.B.E., M.Sc., 

F.K.S. Pp. xi-| 298. Third Edition. Vol. I. 

London; Longmans, Green and Co. 1924. 

Price 14s. 

The previous edition of thus book appeared in 
1912. [Since that time iirobably no branch of physics 
has made such tremendous advances as luus spcctro- 
seo])y. To-day it occupies one of the foremost 
plai'cs—if not the foremo.st place- in those depart¬ 
ments of .scientific work which have for their object* 
tho determination of the fundamental laws of the 
structure of matter. This has come about, of course, 
largely tlirough the Bohr theory of spectral emissionj 
and its deveiopment.s, but it i.s due in no small 
measure also to the extension of experimcntab| 
investigation inl.o the previously unexplored regionsli 
of the far ultra-violet spectrum. On both thoV 
practical and the theoretical side spectroscopy has 
taken on a new asjieot, and it i.s now so complex 
and Hjiecialised that the need of a reliable eom-i 
prehensive text-book has become urgent. 1 

d’he twofold as|Kict of the, subject is doubtless- 
one of the reasons which led the author very wisely 
to produce the new edition of this imjiortant work 
in t wo volumes, of which only the first h,as now 
appeared. It is, however, clearly not the only 
r<“ason. The subject-matter is that of the first 
ehaptei-s of the previous edition (with the exception 
of Ghapter IX. lai “ Interference Methods in Spectro¬ 
scopy "), and the second volume will therefore 
contain a very large amount of matter also dealing 
with the, experimental side of sis'ctroseopy. This 
is as it should be, although those who have become 
bewildered by the intricacy of the, theoretical 
developments of tho last few years might, pine for 
a smaller disproportion between theory and practice. 

It miust be remembered, however, that the book 
is a text-book, and as .such, must confine itself to 
results which are more or less firmly established. 
Tt Ls inevitable, that, with such limitations, experi¬ 
ment must oviu'balanco theory. 

The first volume is, in the main, a reprint of the 
eorre8]xinding portions of the edition of 1912, alt hough 
considerable additions and modifications of detail 
have been made, to bring the work up-to-date. These 
arc concerned mainly with new methods of investiga¬ 
tion in tho infra-red and idtra-violet regions, im¬ 
proved methods of mounting grating, and tablet 
of standard international wave-lengtlis and con¬ 
nexions from wave-lengths in air to those in vacuum, 
Some misprints in tho previous edition have been 
corrected, although on page, IKl a property of the 
grating itself is still attributed to a particular methoel 
of mounting the grating, and on page Ififf (fifth line 
from bottom), altliough some of the .symhoLs have 
been changed, an error is retained which now consists 
in tho printing of z« instead of p. The only plate 
in the book—repre.senting the spectra of copper and 
iron—is scarcely representative of tho best results 
obtainable with even a moderate instrument. These, 
however, are minor points. Tho book as a whole 
i.s admirably planned and executed and will be 
found invaluable to anyone who has occasion te 
use the speetroseopo for any purpose whatever. 

H. Drm3i.E 
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Kolloidchemik und Biolooik. By H. Fbbund- 
ucir. I’p- 47. Theodor Steinkopff. Dresden 
und Ix4p/,ig. 1924. Brice .lO-Wl. 

This little book originated in a recent lecture, 
by the author, on the relation between colloidal 
chemistry and biology ; it is at the same time a 
third edition of the! author's “ Kapillarchetnie und 
Physcologie,” of which two editions apiieared 
more than ten years ago. 'I’Im! great development 
of colloidal chomi.stry, to which the author h.aa 
largely oontributed, falls almost wholly in the present 
■ ;eutury and although the subject cannot compare 
n fimdamcntal importance with contemporary 
levclopments in the theories of atomic struct uro 
' )r of relativity, it yet has an interest of its own, 
or colloidal chemistry is and wilt remain a basis 
'i or an understanding of vital phenomena. 

In this little book Prof. Preiuidlich deals with 
lome elementary and fundamental notions, jn'ihaps 
lot always so fully as to make them really intelligible 
,o those una(!quaintcd with the subject, llis object 
s apparently rather to remind his biological readers 
)f the achievements of colloidal chemistry and then 
to discuss its recent applications, such as, for instance, 

1 Warburg’s conclusion that carbon assimilaiion, 
respiration and fermentation arc all processes which, 
like adsorption, take place on a suiface. A trace 
of iron on the surface, of chaicoal catalysis the 
oxidation of amino-acids, ('yanidcs stoj) this oxida¬ 
tion, just as they “ poison " ferments. Thi' applica¬ 
tions of colloidal chemistry to the agglutination of 
bacteria, to phosphorescent organisms, and to many 
other biological phenomena are dealt with 

In a book of this size wc cannot, of couise, exiK’ct 
the detailed or comprehensive treatment of text- 
l)Ooks like “ Bechold's Die Kolloide in Biologic und 
iMedizin," or Holmr's “ Physikalischc Chemie dcr 
Zclle und Gewibc,” but what. J*rof Frcundlich has 
sclc'ded is all the more up to date and all the more 

i suggc.-tive. We are a little surprised at the inclusion 
of a discussion of clcctrokinet ic and Nernsl potentials 
jn a, book of this scope. (J. Bauokii 


ffllEOKETILAL MeTALLUROY. 
■ ]’p. vii-| 240. London : 

Ltd., 1924. I’rice lbs. 


*By Ft. Scott DtsAX. 
(,’hapmun and Hall, 


I Schenck’s work on “The Physical Chemistry of 
hfetaLs,” which has been found valuable by many 
[teachers and students of metallurgy on account of 
Ijts novel and interesting discussion of technical 
^u’oblems ijt a scientific manner, w'aa translated into 
English bv Mr. B.. S. Dean a few years ago. The 
Object had then advanced con.siderably, and tin! 
English translation lagged behind the knowledge of 
/Ire day. 'I'he translator has now prepared a work 
fan the same general plan and incorporating much of 
j the earlier book, but with many additions, s<> that 
' it is no longer ti mere translation. Modei’n soientilic 
' metallurgy calls for some aeipiaintance wjth such 
depart ment s of pure science as the structure of crystals 
as rev(!ated hy .K-rays, and even with the modern 
theory of the constitution of the atoni. Ihcse 
subjects are therefore dealt with, together with recent 


W'ork on the growth and recrystallisatimi in metals, 
and the nature of surface jihenomena. ftomc further 
notes on technical processes, such as wire drawing 
and extrusion, have been introduced, und the chapters 
on equilibria in smeltering processes have been 
considerably e.X|)andetl. These chapters are jierhaps 
the mo.st intere.sting to the metallurgical student, 
who has otherw'Lse to resort to (Icrman works for 
information on the.se subjects. The sictions on 
metallic alloys are naturally only' brief abstracts of 
what is to be found in text-brmks on metallography, 
and are yKuhajw too scanty to furni.sh more than 
suggestimis. 'J'he principal defect of the Ijorik is, 
indeed, its .scrappiness. Tntcre.sting subjeitts are 
dealt w'ith in the eour.se of a jiage or two with refer¬ 
ences to a few, but onlv a few, of the important 
pajKirs on each subject. 'The elfcet on a keen student 
will be stimulating, since he will disco\cr from an 
examination of the book that many familiar facts in 
metallurgy may be b(‘tter understood by t.iking into 
account the ri'sults of modern physics and yihysical 
chomi.stry. The other defect is more serious. In- 
aicuraeies arc unfortunately very I'ommon. The 
author has become eojifuscii in regard to the allo- 
tropic inodification,s r)f iron, and the reader would 
fail to obtain an imlieation of the now well-established 
facts of allotropy. .So on page .‘10 the account of 
explosive antimony overlooks the fact that this 
suljstancc is not an allotropie modilication, but 
contains chlorine as one of its constituents. The 
author i.s unlucky in dealing with steels, 'rim aci ount 
of the alloys of iron and nickel overlooks the important 
work of Benedicks and Hanson, and might well hav'o 
ineiuded a di.seu.s.sion of the relation to nreleorites. 
'The succeeding paragraph on jiermancnt magnets 
completely' fails to rejuesent jiresent practice, and the 
account of the hardening of steel on y)nge 152 is 
inaccurate. It is also incorrect to say that the iron- 
chromium alloys used for resistance to corrosion 
contain more than 15 jrer cent, of chromium. It must 
be added that misprints arc very frequent, proyxT 
names are often syxlt wrongly', and tigiires in the 
i'cfercncc.s arc incorrect. On Jiage (18 both the 
algcbi’aic formula!, of considerable intcre.st to the 
leader, are yiruited wrongly, and the errors in some 
instances aie such ns to make it very diflieult to 
discov'cr the true reference or the tnre formula. In 
.siiite of these faults the book is an interesting one, 
and it is a matter for regret that so excellent an idea 
has not been carried out with more care. 

0. H. Desch 


The Quebec Government is spending nn additional 
.$.509,000 on the St. Maurice River. This will make 
a total of $3,000,000 in all, expended for storage 
dams on the river. The Government is exixmding 
$950,000 at Lake Kenogami, which makes total 
exix'nditure for darning this lake of $2,750,(M)0. A 
number of smaller sized dams are being placed in 
rivers throughout the province. 'These works are 
all revenue producers, as the fees for the sujiply of 
W’ater return a .substantial amount. 
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MARKET REPORT 

Thi« M&rket Report Is oompilod from special information 
. received from the Manufacturers concerned. 

CTtUm# ot^eru^s stated the prices quoted below cover /air 
quantities net and naked at sellers* works. 

QBNERAL HEAVY CHEMICALS 
Aoetio Aoid» 40% tech. .. £23 lOs. per ton. 

Aoid» Boric, Oommerciul— 


Cryst. . 

Powder 

Acid Hydroohlorio 


Acid Nitric 80* Tw. 


Acid Sulpliurio 


Ammonia Alkali.. 

Bleaching Powder 

Bisulphite of Lime 
Borax, Commercial- 
Crystal .. 

Powder 


Calcium Chloride 
Coj)por tSnlpliutc.. 
Methylated Spirit 64 o.p.- 
Industrial .. 

Minoralised 
Nicki'l Sul[>]ia1e .. 

Nickel Amriion. Sulphat*' 
Potash Caustic .. 
Potass. Bichromate 
Potass. Chlorate.. 
Salammoniao 
Salt Cake.. 

Soda Caustic, solid 


Soda Crystals 

Sod. Acetoto 97/98% .. 

Sod. Bicarbonate 
Sod. Bichromate.. 

Sod. Bisulphite Powder 
60/62%. 


, £45 per ton. 

. £47 per ton. 

. 3s. 9d.—68. per carboy d/d., 
according to parity, strength 
and locality. 

, £21 10b.—£ 27 per ton maker** 
works according to diatriot and 
quality. 

Average National prices f.o.r* 
makers' works, with slight voria* 
tions up and down owing to 
local oonaldorations : 140* Tw., 
Crude Acid, OSs. per ton. 168* 
Tw., Arsenical, £5 10s. per ton. 
108* Tw., Non-arsenical, £6 lOs. 
per ton. 

£0 15s. per ton, f.o.r. Special 
terms for contracts. 

Spot £11 d/d. ; Contract £10 d/d. 
4 ton lots. 

£7 per ton, packages extra. 

£26 per ton. 

£26 per ton. 

{Packed in 2-cwt. bags, carringo 
paid any station in Gnut 
Britain.) 

£6 17a. Od. per ton d/d. 

£25 per ton. 

39. Id.—3 h. 5d. per gallon, accord¬ 
ing to quur^ity. 

49. 2d.~ 4a. flS 

7 £38 per ton il d. Normal hii.si- 

) nosH. 

£3()--£33 por ton. 

6Jd. per lb. 

3d.— 4d. per lb 

£32 por ton d/d. 

£3 lOs. per ton d/d. 

Spot lots; delivered. £16 178. 6d. to 
£19 7s. Od. por ton, according to 
strength. 208. less for contrurf s. 

£6 6s.—£6 10s. per ton ex railway 
depots or ports. 

£24 por ton. 

£10 lOs. per ton, carr. paid. 

4i|d. per lb. 


Sod. Chlorate 

Sod. Nitrate rofd. 96% 


£18—£19 per ton, according to 
quantity, f.o.b., 1-cwt. iron 
(IrumH included. 

3d. por lb. 

£13 Cs.-—£13 lOs. per ton ox 
Liverpool. Nominal. 

Sod. Sulphide cone. 60/65 About £14 lOs. per ton d/d. 

Sod. Sulphide crya^ .. £9 per ton d/d. 

Sod. Sulphite, Poa Orysfc. £15 per ton f.o.r. London, 1-cwt. 

kogs included. 

RUBBER CHEMICALS 

Antimony sulphido~> 

6|d.—-la. 4d. per lb., according to 
quality. 

Is. 3d.—^Is. 6d. per lb., according 
to quality. 


Arsenic Sulphide, Yellow 
Baryte.s .. 

Cadmium {Sulphide 

Carbon Biwiilphido 

Carbon Bla<!k 

({arboii Tetrachloride .. 

Chromium Oxide green.. 

Indiarubber Substitutes, 
White and Dark 

I^amp Black 

T^'fttl Hyposulphite 
Lithopone, 30% .. 
Mineral Rubber Rub* 
pron ” .. 

Sulphur .. 

Sulphur Ihccip. B.P. .. 

Sulphur (‘liloriflo 
Thiooarbanilide .. 
Vernulion, pale or deep .. 
Zinc Sulphide 


Is. lid. per lb. 

£3 IDs. to £6 15s. per ton, aooord*/i 
ing to quality. <' 

3s. 9d.—4s. per lb., according tc 
quantity. ^ 

£30—£33 ix‘r ton according toi 
quantity. Again dearer. j 
7d.—7 id. por lb. ox wharf.) 
Dearer. ! 

£00- £05 per ton according to| 
quantity, dnmis extra. Agair/ 
dearer. y 

la. 3d. per lb. 

6d.—9id. por lb. Demand vorjj 
brisk. Prices likely to remaiij 
steady owing to firmness o: 
rapeseed oils. 

£48 per ton, barrels free. Ad, 
vanced. 

7|d. per lb. 

£22 lOs. per ton. 


f.o.r. London. I 
bon, according toj^ 

ton, aceoidini: t«H 


£10 03. por ton 

£10—£12 per ton, 
quality. 

£.■>0- -£.57 i)cr ton, 
quantity. 

4d. per lb., carboys extra. Di^arer. 

2s. 6d. per lb. 

58. Id. per ll>. dearer. 

7id.—is. 8d. por lb., according to 
quality. 


WOOD DISTILLATION PRODUCTS 


‘ Summer conditions 

Acetate of Lime— 
Brown .. 

(irey 

Liquor .. 

Charcoal .. 


Iron Liquor 

Red Liquor 
Wood Creosote .. 
Wood Naphtha— 
Miscible 

Solvent 
\Vo(.'d Tar 

Brown Sugar of Lead 


Golden 

Crimson 


Acid Carbolic— 
CYyslala 
Crude Go’s 

Acid CresyJi<-, 97 
Pale 9.'.',*;, 

Dark 

Anthracene Paste 

Anthracene Oil— 
Straiuod 
UnstraiJied 

Bsnzolo—* 

Crude OS’s 


prevail in tliis as in most industries. 

.. £12 -£12 5s. por ton d'd. Market 
casi<‘r. 

.. £17—£18 per ton. Market cirsirr. 

-. 9d. per gall. 32* Tw. 

.. £7 }t)s. ---£9 per ton, according to 
m'.ade .and locality. Demand 
fairly good. 

.. Is. 7d. per gall. 32® Tw. 

U. 2d.24* Tw. 

.. lOd.—Is. per gall. 14/16* Tw. 

.. 2s. 7d. per gall. Unrefined. 

.. 4s. KM.-'-.5s. t>er gall. C(>% O.I 
Market dull. 

68. 6d. per gall. 40% O.P 

Fairly good demand. 

.. £4 per ton. Cheaper. 

,. £44 per ton. Cheatxu-. 

TAR PRODUCTS 


(Hd. pi'r Ih. Quiet. r 

Is. 9d.—'Is. lid. per gall., accord* ' 
ing to district. Still qui(5t. 

99 .. 2s.- 2s. Id. per gall. Dcmant 

fair. 

Is. lod. — 2&i. per gall. Fail 
demand. 

Js. 9d.—28. per gall. Quiet. 

40% .. 4d. per unit per owt. Nominal 
price. No business. 

7Jd.—9(1. per gall. Quiet. 

7d.—7j|d. t>ei' gall. 

10 id.—Is. per gall, ex works in 
tank wagons. 
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4Ben5M)lo— 

\ Standard Motor 

I Pura 

roluole-90% .. 

Pure .. 

Vylol oomL 
' ] Put* 

/waosote— 

Cresylic 20/24% 

Middle Oil 
Heavy Oil 
. Standard SjHKillci 
[aphtha— 

Solvent 90/100 .. ll^d. 1 h. 3d. per nail., according 

to diHtrict. Fair demand. 

Solvent 1K)/100 .. ll^d.—I h. IJd. jXM* gall. Kair 

demand. 

faphthalene Crude-- - 

Market dull. Not mueli ex])oit in<[uiry. ( heajxT in 
Yorkshire than liancashire. 

Drained Creo.qoto Salts £4—£0. Quiet. 

' Whizzcrl or hot- j)rcssed £7—£9 ]x*r ton. 
Naphthalene"- 

Crystals and Flaked .. £13—£10 per ton in Yorkshire 
and London respectively. 

ritch, mcdiiiTii soft .. 658.—GOa. j>er ton f.a.s. fur next 
season. Frequent imiuiries. 

Pyridine- !M>/16() .. 19s. per gall. Again d('arer. 

Market firm. 

Heavy .. 128.—12s. 6d. Little busineHa. 


.. Is. 4^.~*l8. 6d. per gall, ex works 
in tonx wagons. 

.. li. 8id.—U. lOd. per gall, ex 
works in tank wagons. 

., Is. 5d.—la. 5Jd. per gall. Small 
demand. 

.. Is. 8d.-— 2s. per gall. Small 
dernand. 

.. 2e. 3d. per gall 

.. 38. 3d. per gall. 

.. 8Jd. per gall. Not much business. 
/6d.—^i(l. iKT gall., according to 

• • ] <iuality and dialrict. Small 
. * • I export, inquiry. Market (piiet 
I but fairly steady. 


INTERMEDIATES AND DYES 


Burtiueaa in dyc.sfulTs has not hern good lately, but an mr 
provement is e\i>e<tt<.'d after the holidays. Priocs rc'main tii in- 
In the following list of Iniormediates delivered pric<'H 
include packages except where otherwise stated. 


Acetic Anhydride 95% .. 
j Acid H. .. 

Acid Naphthionio 
^ Acid Novillo and Winther 
Acid Salicylic, tech. 

Acid Sulphanllic 


AlumLniuinChloride,anhyd.la. per lb. d/d. 


Is. 7d. per lb. 

4g. per lb. 100% l)a8i» d/d. 

2s. 4d. per lb. 100% basis d/d. 
58. 8d. per lb. 100% basis d/d. 

Is. Id. per lb. Improved demand. 
O^d. per lb. 100% basis d/d. 


^line Oil 
^line Salts 
Uxtimony Pentaohloride 
benzidine Base .. 

3enzyl Obloride 95% .. 

)-Chlorphenol .. 
9-Chloranilme 
<).CresoU9‘3l*C, 
m-Cresol 98/100% 


7Jd.—S^d. per lb. naked at works. 
7|d.—9d. per lb. naked at works. 
Is. per lb. d/d. 

48. 6d. per lb. 100% basis d/d. 

Is. Id. per lb. 

48. 3d. per lb. d/d. 

3b. per lb. 100% basis. 

4}d. per lb. Demand steady. 

28. Id.—28. 3d. per lb. Demand 


)*Cre8ol 32/34’0. 

OiclUoraniline 
[)iohloramlme S. Acid .. 
i-Dichlorbenzol .. 
Diothylaniline 

Dimothylaniline .. 
Dimtrobenzene .. 
Dinitrochlorbenzol 
Diaitrotoluene—48/60® C. 

66 / 68 ® 0 . 

Diphenylamine .. 
Monochlorbenzol 
Naphthol 
a-Naphthy lamine 


moderate. 

28. Id.—2a. 3d. per lb. Demand 
moderate. 

2s. 3d.—2 h, lid. per lb. 

28. 6d. per lb. 100% basis. 

£86 per ton. 

4s. Od. per lb. d/d., packages 
extra, returnable. 

2y. 3d. per lb. d/d. Drums extra. 
9d. per lb. naked at works. 

£84 10a. per ton d/d. 

8d.—9d. per lb. naked at works. 
Is. 2d. per lb. naked at works. 
23. lOd. per lb. d/d. 

£63 per ton. 

Is. Id. per lb. d/d. 

Is. 4d. per lb. d/d. 


^•Naphthylamine 

m-Nitraniline 

P'Nitraniline 

Nitrobenzene 

O'Nitroohlorbenzol 

Nitronaphthalene 

p-Nitrophenol 

p-NitrO'C-amido'phenol 

m'Phenylena Diamine •. 

p*Phenylene Diamine .. 

R. Salt. 

Sodium Naphthionate .. 

e>Toluidino 

P'Toluidine 

m*Toluyleue Diamine .. 


48. per lb. d/d. 

4s. yd. j)or lb. d/d. 

2b. 3id. per lb. d/d. 

S^d.—SJd. per lb. naked ut works 
20 . per lb. 100% basis d/d. 

10^(1. per lb. d/d. 

Is. 9d. per lb. 100% basis d/d. 
48. 6d. per lb. 100% basis 
4 b. per lb. d/d. 

lOs. 3d. per lb. 100% basis d/d. 
28. 6d.' per lb. 100% basis d/d. 
2fl. 3d. per lb. 100 % bosiB d /d. 

8id. per lb. 

38. 3d. per lb. naked at works. 

4s. 3d. per lb. d/d. 


PHARMACEUTICAL AND PHOTOORAPHIC CHEMICALS 


Acid, Acetic 80% B.P .. 
Acid, Acetyl Salicylic 


And, Benzoic Tl.r*. 
A< id Boric B.P. .. 


Acid, Camphoric.. 

Ai-id, ('ilt'K' 

Acid, Onllic 

Ai id, Tyrugallio, CryKt • - 


.\< id, Sulic\ Ik*. 

Acid, Tannic B.P. 

Acid, 'J’artaric 

Amidol 

Acetmiilido 

Amidopyrin 

Ammon. Benzoate 

Ammon. Carbonate B.P. 
Atropine Sulphate 
Rurbitone. . 
Honzonaphthol .. 
JliMinuth Salt 8 .. 


Bisnmth (’arbonalc 
,, Citrate.. 

,, Salicylate 

,, Subnitrale 

Borax B.P. 


Bromides .. 


Ammonium 

Potassium 

Sodium 

Calehim Lactate.. 


t1)Ioral Hydrate .. 

Chloroform 
Creosote Carbonate 
Formaldehyde 


£46 per ton. 

3:?. 2d.—3s. 4d. jrer ll)., aeeording 
to quantity. Good demand. 
Pri<’o firm. 

3s. p<‘r lb, 

Cryat. £51 per ton. Powder £56 
per tun. Cairiage paid any 
station m Great Biituin. 

19s.—2 Is. per lb. 

Is, 4.ld. -1>. .5(1. jH*r Ih., less 5%, 
for ton lots. Market vi-ry weak. 

38. per lb. for pure crystal. 

(k. 9(1. lb. KeKubliiiied quality 
Ss. per lb. Market finn, in- 
cveasmg dernand. 

Is. Od.— Is. Dd. per lb. Market 
unsettled and ddlicidt. 

38. per lb. Market quiet. 

Ih. l^d. per lb. less 6%. 

9s. per lb. d/d. 

2s’. Id. 2 h. 3d. per lb. for 

quantity. Dtjiiiand slow. 

13h. 3d. per lb. Neglected. Stocks 
low. 

3e. 3d.—3s. 6d. per lb. according 
to quantity. 

£37 per ton. 

128. 6d. per oz. for Fnglish make. 

15s.—los. 6d. perlb. Quiotmarket. 

68. 3d. per lb. Small inquiry. 

Prices jx'duccd by about Is. 3d.— 
2 h. 3d. per lb. on account of 
the fall in the price of tin* metal. 

Ids. txl. 12s. t>d. jxu’ lb. 

10s. 3d.—12H.3d. „ 

9h.— 11s. 

8s. 8d.- 10s. Sd. 

Crystal £29, l*owdor £30 per ton. 
Carriage paid any station in 
Great Britain. 

Unsettled. 8pot supplies short. 
Uuw matt'riulfl dearer. Market 
very firm and advancing. 

U. 3d.— Ih. nd. ]>cr lb. 

Is. Id. ' Is. 3d. lb. 

Ih. 2d.— Is. 4d. per lb. 

Market fairly firm and higher 
prices talked of. Goo<l English 
make can be hud from Is. 6d. 
upwards. 

48.- -4s. 3d. per lb. Very tirin and 
Scarce. 

28. porlb.forcwt.loU. Very steady. 

68. 6d. per lb. Little demand. 

£52 per ton, c.r works. English 
make in caskn. 
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Qlyceroptiosphatvs— 
Caloium. soluble and 
citrate free .. 

Iron 

Magnesium 
Potassium, 50% 
Sodium, 60% .. 
(juaiacol Carbonate 
Hexamine 

Homatropine Hydrobr’ide 
Hydraetiue hydrochlor .. 
Hypophosphites— 

Calcium 

Potassium 

Sodium 

Iron. Ammon. Citrate B.P. 

Magnesium Carbonate— 
Light Commercial 
Magnesium Oxide— 

Light Coinmeroial 
Heavy C'oiutacr< iul 

lloavv Pure 

Menthol— 

A.B.R. roeryst. R.P. 


Fair business passing 

7s. per lb. 

8s. 9d. per lb. 

Os. per lb. 

38. 6d. per lb. 

28. 6d. „ 

lOfl, Od.'—lls. .Id. per lb. 

3s. 6d. per lb. for English make 
Market steady. 

308. per ox. 

English make offered, 120s. per oz. 

Ss. 6d. per lb., for 28>lb. lota. 

4s. Id. per lb. 

4s. „ 

2s. Id.—28. 6d. per lb., according 
to quantity. 


Synthetic 


MenmriulH 
Rod oxide 
Corrosive sublimate 
White preoip. .. 
Calomel 

Metliyl Salicylate 

Methyl Sulphonal 
Metol 

Paraformaldehyde 


Paraldehyde 

Phenneotin 

Phenazono 

Phcnolphtlialoin .. 

Potass. Bitartrate— 
99/100% (Cream of 
Tartar) 


£30 per ton not. 

£75 per ton, less 2^%. 

£25 per ton, Ios« 21%. Price 
ro<lucr(l. 

2s.— 2s. 3(1. per 11)., acctu’ding to 
quantity. St(‘‘iwly iiuirk(4. 

f)2s. (Id. per 11). Market, rising 
rapidly. 

29s.—358. per lb., according to 
quantity. English make. Strong 
demand. 

Market flat. 

Os. 3d.—5s 4d. per lb. 

3a. 6d.—Ss. 7d. ,, 

4s. 7d.—48. 8d. „ 

3s. lid.—ts. „ 

Is. lOd.—2s. Id. per lb. Keen 
(aimpot ition. 

26s. per lb. 

lls. perlb. British make. 

2s. lOjd.--3s. per lb. Not very 
active. 

Is. t^.-~lH. Gd. per lb. in free 
bottle.s and ca.so.s. 

t).s. jx’i’ lb. J/ric(' and dtunand 
dtCiudy. 

78. Gd. per lb. A shado firmer. 
Forward [irircs higlier. 

Os. Od. per lb. Ainplo supplies. 


Potass. Citrate 
Potass. Iodide 


Fota^n. Metabisulphite .. 
Potass. I’ennangunate .. 
Quinine Sulphate 

Resorcin .. 

Saccharin.. 

Salol 

Silver proteinate.. .. 

Sod. Benzoate, B.P. ,. 

Sod. Citrate. B.P.C., 1923 

Soi. Hyposulphite- 
Photographic .. 


88s. per cwt., less 2^% for ton 
lots. Firm maf-kot. Prices have 
upward tendency. 

Is. lOd.—2s. 2d. per lb. 

I6s. 8d.—17s. 5d. per lb., accord* 
ing to quantity. Demand con* 
tiuuee lieavy. 

7}d. per lb., 1-owt. kegs included* 

7id. por lb, 

2s. 3d. per oz., in 100 oz. tins. 
Very heavy demand. 

.53. 2d. per lb. 

63s. per lb., in 50*lb. lota. 

3s, Gd. per lb. 

9s. 6d. per lb. 

28. Cd. per lb. Ample supplies. 
B.P. quality available. 

Is. lid.—28. 2d. per lb., according 
to quantity. 

£13—£16 per ton, according to 
quantity, d/d. consignee's sta¬ 
tion in 1-owt. kegs. 


Sod. Metabisulphito oryst. 37s. 6d.—OOs. per owt. nett cash. . 

according to quantity. 

Sod. Nitroprussida .. 16 b. per lb. Less for quantity. 

Sod. Potass. Tartrate 

(Rochelle Salt) .. 758.—82 b. 6d. per cwt., according 
to quantity. Steady marke 
good demand. 

Sod. Salicylate .. .. Market more active. Powdt 

2s. 3d.- -2s. .5d. per lb. Crystt^' 
rtt 2g. .5d.—2s. 7d. per Ib. Flakj 
28. 9d. per lb. / 


Sod. Sulphide—• 

Pure recryst. .. .. lOd.—U. 2d. per lb., according 

to quantity. 

Sod. Sulphite, anhydrous £27 lOs.—£28 lOs. per ton, acoordA 

ing to quantity, 1-cwt. kega. ' 
included. In large casks £1 pei|H^ 
ton less. 

Sulphonal.. .. .. 1.53. Gd. por lb. Easier. 

Thymol .. .. .. lOs. Gd. por Ib. nominal. Vor.| 

scarce indeed. Still rising. . . 

PERFUMERY CHEMICALS ^ 


..y 


Acetophenone 

128. dd. per lb. 

Aubepine .. .. .. 

15s. 3d. „ 

Amyl Acetate 

28. 9d. per lb. 

Amyl Butyrate .. 

68. 9d. ,, 

Amyl Sali(!vlato .. 

38. 

Anethol (M'p. 21/22* C.) 
Benzyl Acetate from Cldo- 

4s. 6d. *, 

rine-free Benzyl Alcohol 2s. 10|d. „ 

Benzyl Alcohol free from 

Chlorine 

Benzaldehyde free from 

2s. lOJd. „ 

Chlorine 

$9. 6d. ,, 

Benzyl Benzoate 

Cinnamic Aldehyde 

3s. 6d. 

Natural.. 

IGs. ,, 

Coumarin 

19r. Gd. ,, 

Citronollol 

I7h. 

Citrol 

9h. 

Ethyl Cinnamato 

138. 6d. „ 

Ethyl Phthalate .. 

38. 3d. „ 

Kugonol .. 

lOs. Cd. ,, 

Geraniol (Palmarosa) 

368. ,, 

Qeraniol .. .. .. 

lls.—188. 6d. per lb* 

Heliotropine 

7fl. 9d. „ 

Iso Eugenol 

16s. 9d. 

Linalol ex Bois do Rose.. 

268. 

Linalyl Acetate .. 

268. „ 

Methyl Anthranilate 

9s. 6d. „ 

Methyl Benzoate 

Gs. „ 

Musk Ambrotte .. 

458. „ 

Musk Xylol 

Hs. 

Nerolin 

4b. 9d« „ 

Phenyl Ethyl Acetate .. 

15b. „ 

Phenyl Ethyl Alcohol .. 

168. „ 

Rhodmol .. 

67s. 6d. „ 

Safrol 

U. lOd. ** 

Terpineoi.. 

28. 4d. *, 

Vanillin .. 

2Gs. {xir lb. 

ESSUNTIAI. OILS 

Almond Oil, Foreign 

S.P.A. 

15s. 6d. per lb. 

Anise Oil .. 

28. Gd. i>er lb. 

Bergamot Oil 

17s. Gd. perlb. 

Bourbon Geranium Oil .. 

368.9d. „ 

Camphor Oil .. .. 

758. per owt. 

Cananga Oil Java 

lOs. 6d. per lb* 

Cinnamon Oil, Leaf 

6Id. per oz. 

<*as«ia Oil, 80/85*\', 
Citronella Oil- 

Os. Gd. per lb. Advanced. 

Java 85/90% .. 

68. 8d. per lb. 

Ceylon 

Ss. 7d. per lb. 
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Clove Oil .. 

Eu(jaly|>tu.s Oil 70/75",j 
Lavondor Oil— 

French 38/40 Kslcra 


Lemon Oil 
Tiomongrasa Oil 
^ )rango (hi, Swoot 
^Hto of Rose Oil— 
^ Bulgarian 

D 

Anatolian 
’alma Rosa Oil . . 
’enpermiiit Oil— 
Wayne- (‘oun1-y 
Japaneae 
I 

ll’ctiigrain Oil 
pandal Wood Oil— 
Mysore .. 
Australian 


8a. per Ih. Finner. 

2h. 4jd. j)er lb. 

30s. per lb. Very firm. Higher 
price expected owing t<‘ bad 
crops. 

3a. per lb. 

3d. per oz. 

13s. per lb. 

37s. Od. per oz. Production below 
avtirttgo. 

188. per oz. 

1H.S. per lb. 

218. fid. per lb. 

17s. 3d. iK'r 11). nominal. Market 
rising rapidly. 

9a. 3d. per lb. 

268. fid. par Ib. 

218. par lb. 


PATENT LIST 

Tbo dates siveu lu this list are, in the case of Applications for Patent'^ 
those of applTcatioiis, and In the cose of Complete Specifications accepted 
those of tlio Official JournaU In which Uie acceptance is announced. Com* 
pleto Specifications thus advertised as acceptoa are open to luspectloo at 
the Patent Office immediately, and to opposition not later ih.in Ortohi-r 201 li, 
they are on sale at Is. each at the Patent Office Sale Branch, Quality Court, 
Chiiueory Lane, Loudon, W.C. 2, on 8eiilondH*r 4lh. 

I.—Applications 

hVas(‘r, Hissik, Kr«H«T ik (’o., Ltil. Colloidal nulls otr. 
19481. Aug. Ifi. 

Hoguu and Marsball. Apparatus for aocmuulHling and 
discharging latent beat. 19,20fi. Aug. 13. 

.l<»s.i?pb. Kilt(*rs tor air etc. 19,417. Aug. 15. 

^^owo, ArauclioHtcr Furnaces, Ltd. Mnfllc furnaces. 
10,238. Aug. 13. 

Syutludic Aminouia and Nitratc.s, Ltd. Culalvsl. 19,44."). 

, Aug. 10. (U.S., 10.H.23.) 

' Tc Aroha Dairy Co., Ltd. J)co<iori/ing, cooling, and 
<l(‘hv<lra1iug lluid sahbtaixrs. ' 19,0fil. Aug. U. (New 
Zealand. 14..H.2:(.) 

I. ~CoinpIete Specifications Accepted 

i»599 (1923), builcrlund, BogiT, Testrup. and 'redmo- 
Chemical Laboratories, LUl. Separating solids from liquuls. 
(22(h0l.5.) 

I9,fi.5fi (1923). Keene. Filtering-apparatus. (220,1.57). 
21.584 (1923). Coaaid. Crushers and pulviTizcus, 
(220.17fi.; 

27,0,39 (i923). Had<lau (Ainerieau Blower Cmk). Method 
and apparatus for treating vapours. (220,201.) 

1677 (1924). Rousseau. Ore pulverizers. (220.229 ) 
7082 (1924). Field. Method and apparatus for n'eovermg 
solid.s from lupiids 1\\ beat iutendiange. (220.253.) 

II. —Applications 

Denham and Jono.s. VrodiieiT-gas geiau-ator.''. 19.283. 
[Aug. 14. 

i Eseonhuela. Conjlaistible product. 19,20L Aug. 13. 
[(Spain, 1.3.8.23.) 

[ KohleuseheidungH Ges. DiMtillutioii of bituminous sub- 
: Htances. 19,145. Aug. 12. (Oer., 28.1 1.23.) 

1 Minikeu. Apparatus for dewatering eoul Hlimes. 19,108. 
Aug. 12. . 

X*mt8oh Akt.*(I<‘S., .f. Porous cliarges for eontamers for 
fitoragoof acet ylene ote. dissolved in lupiids. l9,4t|H. Aug. 15. 
(Oer., IG.8.23.) 

Roaeucranta and Vickers 1 ut-omnt ional Combust ion 
ICngimx'ring. l.-<d. Drying coal, etc. 19,023. Aug. IL 
Sunkey. Manufaet urcot activated carbon. 19,128. Aug. 12. 
SaiKjr. Manufiwturo of jwttivo carbons. 19,179. Aug. 13. 
Svnlhotie Ammonia and Nitrates, Ltd. Gas purification. 
19.447. Aug. Ifi. (U.H., 10.8.23.) 


Ward. Ap]>Hratus for a ashing and s» |miatiiig coke et<‘. 
froju cbnkrr. 19,(MMi. Aug. 11. 

Winser. Retorts for di'-tillati<m of oils ol<'. 19.214. Aug. 13. 

II.—Complete Specifications Accepted 

0105 (1923). Boeker. Coking retort ov4'n ba(twith 
regiMierators. (209,389.) 

11.797 (1923), Firth, Blakeley, Sons mi<l Co . Ltd., luul 
Wnglit. Washers or purifiers for us.* m tlie lu.inutart ore 
c>t gius. (220.039.) 

11.901 (1923). British Thomson-1h»uslon Co., Lid. ((lencrul 
Kleetrie Co.), h'let't ric; ineandeseent lamps and Idanu’ids 
thovefor. (220,045.) 

L5.948 (1923). Mc/Mpim*. AVr X.Xlll. 

19,587 (192.3). General Kleetrn* Co., Lt<l. .Mamilarluro 
of eloctrod<*s for tungsten are lamps, (209.028.) 

10,794 (1924), Farbverko vorm. .Mi*ist«'r, Lu<*ius nml 
Bruning. See XX. 

IV.—Applications 

Colloisil Colour Go., Ltd., (ioedecke. Prodia (ion of eolour 
lako.H. I9,'19fi. Aug. 16. 

llaiTis, Jones, Morton, Morton, Suiulonr Fabiics, Ltd., 
Wylain. Dyes and <lyoing. I9,0fifi. Aug. ll. 

IV. - -Complete Specifications Accepted 

19,495 (1023). FarR'iifahriken vorm. F. Bayer and Co. 
IVo<lu(;tioii of dve-stufi's of the unthru quiiione senes. 
(201,575.) 

»).390 (1923). .Fohnsoii (Hadi.selio Anilm ami Soda 
Fubrik). Manufuetuve und proiluetion of green vat dyo- 
stutF. (220,212.) 

30,721 (1923). -lohnwon (Badisehc Anilin and Soda Fabrik). 
Manufaeturo and production of vat dye stuffs ot th»‘ antlira- 
(juniorie si'i'ies. (220,21 fi.) 

31,989 (1923). Compaguie Nationnk* de ^latieres Color- 
antes et de Pfoduits Chimiques. Manutaeture of a dye- 
blulf from naphtladmo. (208,720.) 

V. - Applications 

British Celan('s(', Ltd,, Flli.s and Goldlhor])e. 'rreatmeiit 
<»f aeetyl cellulose etc. 19,292. Aug. 14. 

Kemptor. Process of making viscose. 19.443. Aug. 16. 
((Jer., 15..5.2-1.) 

Zdanowu-b. Manufaeluro of cellulose ilerivat ivi's. 19,405. 
Aug. 15. 

V. —Complefe Specifications Accepted 

17,883 (1023). Smnhon. Method of ami apparatus for 
bleaching cellulose pulp tor the manufin-tuu* 4)f |nvpor. 
(220,137.) 

18.22t> (1923). '.rhomassen. Pmeess for freeing paper 
])ulp from iinpuriticH. (220,139.) 

VI. —Applications 

Harris, .h>nes, Morton. Mnilon, Sundour Fabrics, Ltd.^ 
WyUm. 19,066. St-c- IV. 

Mohr. Bkwhing of textiles. 19,385. Aug. 15. 

VII. —Applicattoos 

Casak*. Catalytic synthesis of ammonia. 19,0fi3. .Aug. 11. 
(Italy, 29.3.24.) 

Farlienfahrikeii \f)rm. h. Ikiycr and Co. Munuftu*ture of 
liighly-aetivo silica gcJ.s. 19,416. Aug. lo. (tier., 3.9.23.> 
Liet>reu*h. Produetmn ot solutions cuntnmmg oxides of 
ehroiniuiu etc. 19,226. Aug. 13. 

Scott. 19.2tt8. AVe IX. 

VII.—Complete Specification Accepted 

.5699 (1923). Amber Size' ami Chemienl (‘o., Ltd, (Math). 
Mmuifacture of aluminium hydroxide. (220,011.) 

Vin.—Applications 

Bell. IVoduction of refractory bodies for eleetiical pur 
])oses. 19.257. Aug. 13. 

CoUoisil Colour Co.. Ltd., tloeclcoke. 19,496. AVc lA . 

IX—Applications 

Burney. Manufacture of artificial wood ami of building 
cleinonts therefrom. 19,332. Aug. 14. 
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EDITORIAL 


T he first World Power Conference was opened 
in the conference halls of the British Empire 
Exhibition on Monday last by tlie Ihrince of 
Wales, and the serious biisiiiess on the programme 
hegan on Tuesday. Representatives of no less than 
tairty ditterent countries, including the British 
Dimiiuions, will be busy for nearly a fortnight, 
iliscussing problems that are of vital iniportance. 
Ii is fitting that the Conference should be iiiter- 
iiatioMi.l rather than national, for its purpose is to 
iliscuss the various ways in which power can bo 
lit ilised and how the sources of power can be adjusted 
lull h nationally and internationally. The programme 
IS enormous and covers every aspect of the subject, 
n\t r ;{(K) [lapers having been prepared for the Con- 
li rcni e. I'he discussion first centres on the ptotential 
iisoiirces of hydroelectric power, oil and minerals 
111 i-ach country, aiul the generation and utilisation 
lit |io\ver ; it then branches cgit to eonskler the neces- 
^:ii \ research in its widest sense, and there will he 
"iiili rences on the development of scientific agricul- 
iiiie, on technical education and its improvement, 
i'll tile economic and finaircial aspects, both national 
mill international, of industry, and many other 
mil'jeefs. As the iTince of Wales said, in his opening 
'I'l l (ii, " the study of power is still in a comparatively 
i ll iiieiitary stage, and no effort has hitherto been 
iii.nle to find out on what foundations our present 
i'liliistrial structure is built, and what part pow'er 
I'li.is in it,” And one speaker pointed out, very 
hi.lv, that ancient civilisations failed to advance 
ill 11 use they failed to discover new sources of power. 


The charaeteristies and utilisation of the different 
sources of pow'er have been the object of a vast 
amount of investigation during recent j’ears, and the 
technical journals are filled with accounts of devices 
for economising coal, for the utilisation of waste 
materials or the better use of ordinary fuels, for the 
conservation of heat, for the economical application 
of power, such a.s the w'ave-impuLso process, the 
mercury boiler, the high-pres.sure boiler recently 
described in Chimulry and Industry, fuel economisers, 
pulverised-fuel in.stallation.s, heat exchangers—the 
list is unending. But the fundamental problems 
remain untouched, although the effective use of power 
for industrial purpo.ses is at the very base of the social 
structure. Yet our resources of coal and oil are 
to be considered a.s rva-sting osset.s if we are to believe 
one branch of opinion, although optiini.sts are not 
lacking to proclaim that only a fraction of the world’s 
jwwer resources has been tappc(L However that 
may bo, we in Engiarol will lie forced to consider the 
problem very seriously in a few hundred years. 
Pictures have been drawn of the migration of indu.stry 
from the coal fields to districts with water power, of 
the abandonment and consequent impoverish ment 
of the countries that lack “ white coal,” as our Gallic 
friends call hydraulic energy. But it is not easy to fore¬ 
see economic conditions even a few months ahead, and 
we cannot pretend to the century-striding imagina¬ 
tion of Mr. Wells. Whatever may be the result of 
the Conference, it cannot but stimulate efforts 
“ amongst the nations in the endeavour to harness 
the forces of Nature iw the common good.” 
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Chemists have a particularly deep interest in the 
prohlems of power, whether ns motion or heat, apart 
from the fact that power and labour are two economic 
factors that have an important influence on the 
application of chemical processes. The particular 
asi)ect of the problem that concerns chemistry is the 
utilisation of low-potential energy, energy that is 
developed irresistibly in every h^gorow, in every 
mossy cranny of the wall, in every flower-decked 
field. An esteemed clerical contributor has written 
in these columns about Prof. Bnly’s work on the 
sjTithcais of sugars in the plant, and it is to bo 
hoped that the work is making good progress, for 
we know so little about the chemical operations 
performed by living matter. Ue.spite the perfection 
of modenr chemical methods, despite the vast 
accumulation of chemical data, o|X(ration8 are 
performed at low temperatures by the vegetable 
world that are diffleult of imitation in the laboratory, 
and then only at a considerable expenditure of energy 
and with the aid of elaborate apparatus. Last 
week Prof. Drummond pleaded for a broader basis 
in the training of chemists, and remarked how often 
chemists were faced with the problems of the cell. 
How beautiful are the processes of the living cell ! 
Who could fail to bo impressed when the micro.scopo 
reveals the amazing process of cell division, when 
the chromosomes are sei'n to divide equally, arrange 
them.selves symmetrically, one-half at each end of 
the cell, when the formation of the dividing wall 
becomes apparent, to be followed by the .separation 
of two cells where there was but one before. We 
have no explanation of this mysterious fictivity, 
wo cannot imitate it, but w'e can be confident that 
an explanation will bti found. Prof. Irvine and 
his co-workers are unravelling many twisted threads 
in the chemistry of the carbohydrates. Prof. McBain 
has inspired an active school of research in colloid 
chemistry, and .at Liv'crpocrl, those members who 
attend the Society’s Annual Meeting, will Ik; able to 
see Ih-of. Baly in the flesh and to acquire fresh know¬ 
ledge about the synthe.scs in the plant cell. Pes¬ 
simism leads nowhere, optimism is too often blind, 
but wo are confident that the future holds a vast 
treasure of knowledge that will be won and dis¬ 
tributed. Sir William Pope lias thought much 
about these matters, and it is of interest to quote 
from his recent Cantor Lticture : “ Fears are often 
exprcs.scd that humanity is being impoverLshed, and 
that posterity will be embarrassed by the rapidity 
with which our coal and ijetroleum resources ate 
being consumed ; but it is reasonable to presume 
that long before these [jotential supplies of energy 
have disappeared, their applications will have become 
obsolete. Whilst every motive exists for employing 
our present sources of energy with the maximum 
cffieicney, we may safely leave posterity to look 
after itself with the aid of its scientific heritage.” 
How fortunate will bo the chc&ist who arrives at 
an understanding of the melanism of chemical 
changes, particularly of catalytic reactions such as 
occur in living matter ; he will have his fingers on 
the very pulse of life. We cannot tell whither we 
are going, but chemistry is preparing the road to 
the rature. 


INDUSTRIAL nLTRATION PART II 

By S. C. URE, M.A., B.Sc. 

Sand Piltebs 

Sometimes the water supplies to factories contai 
impurities which can be removed either direct! 
by filtration or precipitated by treatment wdt 
suitable materials and then filtered. The . type c 
filter usually employed in this class of work is th 
sand filter. One plant of this type made by th 
Paterson Engineering Co. consists of a cylindrica 
steel vessel having dished ends placed with it 
axis vertical in the smaller sizes, and horizonta 
in the larger units. A layer of pea gravel is spreac 
on the bottom of this vessel and over this is ^acec 
the filtering medium consisting of a thick bed o 
quartz sand. To prevent disturbance of the uppe: 
surface of the sand and to ensure an even teed 



Paterson Gravity Filter 
Kio. 1 


the water enters through a trough situated uc ur 
the top, and riveted to the inside of the cylitnliT 
The water, after flowing down through the .sarsl, 
is collected by a manifold strainer system and Iciiws 
the filter through an inspection box. These flli' is 
may be of the gravity or pressure types illustiiiicd 
in Pigs. 1 and 2. As the rate of filtration 
this system is fifty times that obtained with tla- 
slow sand filter, it is evident that for succci-liil 
working efficient means of cleaning the filtcuu)' 
medium must bo installed. In the smallest tyi'i s 
this is done by passing a current of water in ih*' 
reverse direction through the sand which meanahilij 
is agitated by stirrers operated by a hand whcii 
on the top of the filter, whilst in the larger mM's 
the agitation of the sand bed is effected by ' oiii- 
pressed air. When cleansing the filter the wdlcr 
level is..lowered to the lev^.of the inlet trou; 4 h. 
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he nu^ I'liiet ftti<f '<iutlet 

>res8ed air admitted at the bottom ot the alter, 
i^hich , thoroughly agitates the sand and loosens the 
ntercepted impurities. The impurities are washed 
ipwards by a current of water, also admitted at ■ 
he bottom of the alter and are collected and 
emoved through the annular trough. The cleansing' 
nd aeration of the bed can be accomplished in a 
ew mmutes, and on the filler ^ing again put into 
ommission an automatic outlet control causes 
his to take place gradually, thus ensuring a filtered 
lischarge. When very .large ^ units are desired, 
lorizontal cylinders are employed, as it is found 
hat m the vertical type, dished ends greater than, 
'ft. in diameter cannot withstand the pressures. 


.'Oolleotil& space for the filtered liquor. The upper 
edges of the plates are bevelled, so that when two 
pla^ are in contact, a , V-shaped groove is form^, 
which can be filled with a suitable jointing material, 
■ suoh as Portland cement, lead, or a mixture of 
. sulphur and graphite. The unfiltered liquor ii 
‘'admitted above the porous .^plates, and is filter*^ 




r''.AIK UittlCtOA ' 
uvC 


:: 

Hi . :'>r. 



Arrangement of Porous Filter Plates for Bomett 
Circular Vacuum Filter 
Fio. 3 




p. ij 

m- ft 






Paterson Pressure Filter 

Fici. 2 

I he coagulation of very finely divided particles is 
ihe addition of small quantities of 
Milphate of alumina which, reacting with the calcium 
' ■u boiiate, either present in or added to the water, 
ti'iras aluminium hydrate, which brings down the 
^iispeiidcd matter. The firm provides aft auto- 
iiiatio coagulant-supply gear, which adds the correct 
•Hiiount of coagulant to the varying volumes of 
"liter passing through the filter. 

I’OEous Plate Pilter-s 


by its passage through them. Porous plate filters 
worlf''either under vacuum, but usually under 
pressures greater than atmospheric. The smaller 
sizes, illustrated in Pig. 4, consist of a vertical cast 
iron cylinder, provided with a hole in the,bottom, and 
fitt^ with a swing cover on the top. into this 
cylinder is placed a stoneware cylinder open at the toj), 
and having a central outlet pipe at the bottom which 
passes through the hole in the bottom of the outer 



In lilters of this class made by S. Bornett and Co., 
■Ill . and illustrated in Pigs. 3, 4 and 5, the filtering 
ni( (linin consists of porous plates, made of carbon, 
'Mica, fireclay and siliceous clay. Such filters are 
' i|)ahlc of handling acid, alkaline, corrosive, hot and 
' " nt ilc liquors. In its simplest form the filter is made 
' placing a number of these bricks suitably shaped 
the bottom of an earthenware cylinder, as shown 
III plan in Fig. 3. At the lower comers of these 
p .<le.s are projections, which.keep fhe plates clear 
bo bottom of the cylinder and so provide a 


A—Filter. B—Funnel. G—PUtes. 

Bornett Pressure Filter, 20-gallon Pot Type 
Fio. 4 

cylinder, the joint between the outer and inner 
cylinder being formed by a rubber ring, which fits 
tightly over the outer surface of the outlet pipe. The 
porous plate is fixed near the bottom of the stoneware 
cylinder, which is then filled with the liquid to 
be filtered. The cover of the outer cylinder having 
. been put into ;^ition, and screwed down, com- 
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pressed air is admitted to the cylinder, and forces 
the liquid through the 'porous plate, and at the 
same time compresses the rubber ring between the 
bottom of the cast iron and the bottom of the 
porcelain cylinders, thus forming an airtight joint. 
In the larger sizes (Fig. 5) the oast iron cylinder is 
horizontal, and a number of rectangular troughs, 
suitably dimensioned to fit the cylinder, are attached 
to the cover. This cover is mounted on a trolley, 
to facilitate the insertion or withdrawal of the 
troughs from the cylinder, and the inner ends of 
the troughs are fitted with wheels, which, running 
on rails attached to the wall of the cylinder, prevent 
tilting. The troughs are provided with a double 
bottom made of xwrous pliites cemented together. 
Outlet i)ipes communicatuig with the space between 



the jM.)rou.s plates and the bottom of the trough 
pass through the movable cover, and are then 
connected to the tank for reception of the filtered 
liquor. The leakage of air round those pipes is 
prevented by suitable stuffing boxes and glands. 
In operatijig the machine, the troughs are with¬ 
drawn from the casing and filled with tlie liquid 
to be filtered. They arc then run into the cylinder, 
and after the cover has been screwed up, compressed 
air is admitted to the cylinder, the filtererl liquid 
being removed by the outlet pipes, which can if 
desired deliver the liquid into a receiver placed on 
a higher level than the filter. After filtration, if wash¬ 
ing of the precipitate is neoessary, the troughs may 
be witlub’awii, tilled with watei-, and again returned 
to the cylinder, (loinprcssod air is again applied, 
to force the wash water through tlic precipitate on 
the plates. After washing, the air is released and 
the troughs withdrawn to enable the precipitate 
to be removed. Filtration can be made continuous 
instead of intermittent by running in the liquid 
from overhead receivers under pre.ssure and washing 
or extraction can be carried out in a similar manner 
without withdrawing the troughs in the manner 
{lescrilx'd. The following figures give an indication 
of the rates of flow obtained with filters of this typo :—- 


Material 

Ttiiekness 
of cuUo 

Working 
pressure 
in lb. per 

Flow in 
litres per 
sq. metro 

Calciiuu ehlontlo . . 

in. 

3, 

sq. in. 

30 lb. 

per houj* 
200 to 260 

Magnesium cavhounfS 

3'. 

Vacuum 

200 

Fhotographif- chemical 

11 

00 lb. 

160 

Silicic acid.. 

U 

Vtwuum 

145 


Tn the Ifcihcfeld filter, illustrated in Fig, fi, the 
filtering medium consists oftwtarbon or kieselguhr 
candles cemented into metallic caps having central 
outlet pipes. These candles are susprmdod by their 
outlet pipes from qjplate placed at right angles to 


the axis of the cylindrical containing vessel. Thi: 
plate divides the cylinder into two compartments 
the lower one of these containing the filter candles 
The liquid to be filtered is pmmped into this com 
partment, and in its passage to the upper compart 
ment must flow through the filtering memum 
The outlet for the filtered l^uid is attached to th« 
upper compartment. In usmg the filter a fim 
coating of kieselguhr is first deposited on the outside 
of the candles, by mixing kieselguhr with the 
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incoming water. After a suitable layer of kic.sel- 
guhr has been formed, the liquid only is admitted 
to the lower compartment, and filtration is con¬ 
tinued until the rate of flow-falls off owing to the 
accumulation of impurities on the filtering surface 
Wlien this occurs, the filler is cleaned by passing 
water in the reverse direction through the filtering 
mediifm. This water washes off the kieselguhr 
deposit and the impurities collected thereon, ami 
these can be removed through a cock at the bottom 
of the filter. 


Bau Filters 

An early form of filter consisted of a number of 
bags made of muslin or cotton wool. The op ii 
end of each bag is attached by means of a metsl 
fitting to short pipes projecting downwards from 
a trough or launder. The liquor to be filtered is 
fed into the launder, and entering the bags sns 
jjended underneath, flows outwards through tin' 
filtering medium whilst the precipitate is retail)" 1 
in the bag. FiJteg:s of this type can bo made having 
a very large filtering surface but can only be work"l 
at low pressures. When filtering hot liquors, "i 
order to retain the heat, the bags are enclosed m 
a steam-heated oast iron chamber. This type "f 
filter was largely used in sugar refineries and is 
still employed in the filtration of gases obtain"! 
from furnaces smelting lead and zinc ores. In Hi'i* 
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case 18 in. in diameter and 30 ft. long are The outlet pipes from the leaves are coupled to a 
used. These axe usually made of wool, as this collecting pi^, which is connected with a reoeiviM 
material resists the heat and acid fumes better tank, by a piece of flexible tubing, of such a length 
than cotton. that it will permit of the unit being immersed in the 

L-BAF FitTEBS 


Klters of this ty^ may be divided into two 
classes, namely, suction and pressure leaf filters. 
Suction leaf filters were originally introduced to filter 
the slimes obtained by treating fines with cyanide 
to extract gold. The filter (I^. 7) is built up of 
.1 number of leaves, each leaf consisting of a filtering 
medium in the form of a bag, which envelopes a 
rectangular frame usually made of perforated pipes. 
Inside this frame and rigidly attached to it is a 
stiff corrugated surface made of coconut matting, 
wood or iron. This prevents the collapse of the 
walls of the bag when suction is applied internaOy, 
rind at the same time allows the liquor which passes 
through the filtering medium to reach the outlet 




riand-operated Kelly Filter, ready for Filtering 


Fi 

plrucd at the top of the leaf. A filtering unit is 
f ">mod of a number of parallel leaves rigidly sus- 
l> ruled from a series of cross girders. The distance 
'‘i l vviicn the leaves depends upon the economical 
tjeckness of cake required, but is usually not less 
Urrin four inches.' 


r. 8 

furthest tank. In working this filter, the unit or 
battery of leaves is lowered into a tank, containing 
the liquor to be filtered, and then suction is applied 
by means of a vacuum pump connected with the 
receiver from which the nitrate can be removed by 
a suitable puiy^ ^qr barometric leg. When sufficient 
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thickness of cake has been built up, it can be washed binding on an inclined surface the^ press the owif^ 
by immersing the battery of leaves in a second tank, against the flange of the cylinder. These radial - 
containing water, and again applying suction to the arms are connect^ at their inner ends to the actuating 
leaves. If the cake has to be dried, the battery of mechanism which operates them all simultaneously. 
leavM is removed from the wash tank, and a current Mounted on the outside of the cylinder are the' 
of air is drawn through the cake. To remove the valves, for controlling the admission of the liquor to 
cake, compressed air or steam with or without the ije filtered, and the wash water, an automatic com- ■ 
aid of an externally applied jet can be used, or the pressed-air regulator, an air release valve and a 
leaves may be immersed in a tank of water and a drain cock. In operating the filter the relief valve is 
reverse current of water employed. A travelling opened until the filter chamber is filled with the 
crane carried on a suitable track above the tanks liquid being filtered. On closing this valve the" - 
is u.sod to transport the batteries of leaves from pressure rises inside the filter and filtration begins, 
one tank to another. Smooth running must be an the pressure being maintained constant by the 
essential feature of this crane, as jerky motion is ijjcoming liquid. When the desired thickness of cake ' 
liable to dislodge the cake, and so nullify subsequent has been formed the unflltered liquor in the cylinder 
washing or drying operations. Special attention is returned, through the drain cock to the storage " ’ 
should be given to the method of attaching the battery tank. Whilst this is being done, the cake is h^d in 
of leaves to the crane, to ensure that the pull exerted position by compressed air admitted through the 
hy the crane is directly over the centre of gravity automatic air regulating valve. If, after draining, 
of the battery of leaves. During transportation, washing is required, the wash water is pumped into 
suction should be npidicd to the leaves to prevent the eyfinder, and as its level rises in the chamber, 
displacement of the cake. For efficient working, air is released in such a manner that a positive pressure 
the filtering suifacc must be kept continually im- is maintained on the cake. When the cylinder is 
memed in the liquid, or wash water, and this is full of water, the condition will bo similar to that 
accomplished by admitting the liquor or wash water existing at the end of filtration and wasliing can 
to the tixnk at a faster rale than can be dealt with begin. Unfortunately, this operation requires eon- 
by the filter, and removing the excess through a siderable skill and care, as a fall in pressure is liable 
weir at the top of the tank above the filtering surface, to crook or break the cake and so cause uneven wash- 
Filters of this type are made having a filtering ing. To overcome this, water containing unwashed 
surface of 10,000 square feet, and with fliis size of cake from previous runs or inert clays is sometimes 
filter, the crane may be requireii to handle loads of used to fill up any cracks or holes'which may be 
about 20 tons. As, however, this is a low pressure formed during the transition stage. When it is 
filter, the maximum filtering pressure being always necessary to dry the cake, the liquid in tlie cylinder 
tess than atmospheric, thus necessitating very largo is again drained off through the drain cock, the cake 
filtering surfaces, pressure leaf filters have liecn being again held in position by a positive pressure 
introduced. Delonging to this class are the Kelly produced by ooniprcssed air. After all the liquid 
and 8wcctlaiid filters made by the United Filters has been removed from the cylinder, the air is allowed 
Coriioralion, and the \"allcz • Filter, manufactured to flow through the cake and escape"through the 
hy th<' Vallez Dotaiy Filters. The Kelly filter outlets of the leaves. Here, again, care must be 
(Fig. 8) consists of a number of rectangular leaves taken to prevent the cake from cracking or breaking, 
of analogous con.struction to those used in auction To discharge the filter, the air pressure is released, 
filters, placed parallel to one another, and to the the cover unlocked, and then drawn as smoothly 
axis of a surrounding cylinder. To obviate the as possible out of the cylinder. The oxitlets of the 
necessity of a crane, involving considerable head leaves are then closed, and air at about 10 lb. per 
room, for the removal of the leaves, the axis of the square inch pressure is admitted into the interior 
cylinder is only slightly inclined to the horizontal; of the leaves. Higher pressures are not used, as 
the witlidrawal of the leaves through the lower end they are liable to injure the filter cloths, 'ilic 
of the cylinder being thus assisted by gravity. In efficiency of this proce,s8 is again lessened by the 
the twin unit type, how«?vcr, the axes of the cylinders presence of cracks or holes in the cake. For efflcieiil 
are horizontal, the movement of the leaves being working of the filter the cakes on two adjacent leaves 
effected l)y a motor driven mechanism. 'I'hc leaves should not touch each other. Where economy ol 
are attached to the cylinder cover, the outlet pip«» floor space is essential the twin unit type can I"- 
parsing tiirougli the cover, and then being coupled to adopted. This consists of two cylinders with ttii !r 
the diHcliaige pijje. The other ends of the leaves axes in line, and having a space between tlicm 
are attached to a horizontal bar carrying two small equal to the length of the cover and leaves, wlici 
wheels, which run on raiis fixed one on each side of fully drawn out from the cylinder. Into this spa' c 
the inner .surface of the cylinder. The cylinder cover the leaves are drawn, alternately from each cylind 
is also carried by a frame mounted on wheels, which in order to remove the cake. 

travel on rails extending from the cylinder. In The Sweetland filter (Fig. 9) as at present design'd 
this way the cover and leaves can be easily with- consists of a cast-iron cylinder permanently cl(»- '1 
drawn from the cylinder, to permit of the removal at either end and divided longitudinally so as 
of the cake. The tightening of the joint between form two equal portions. The axis of tne cyliin' c 
the cylinder and cover is effected by a .scries of radial is horizontal, and the upper half is rigidly attached '■i 
arms carried on the cover. These engage in a series columns supporting the machine,/ whifat Jhe _lov '' 
of U bolts fixed to the cylinder in such a way that by . half,is hingedte the .upper,, in it c .n 
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swing through ah angle of at least 90®. Ohiinter- a common collecting pipe. Lucs cast at the lowest 

ts *" faoiUtate pints of the upper halF>f the Basina snace but the 

its rotetion into the shut position. 1 , 0 ^ ««« 


he upper half and having its axis prallel to the 
,ixis of the casing, is a shaft carrying a number of 
I'ccentric sheaves. The strap of these sheaves are 
(■ach connected to a rod terminating at its lower end 
in a bolt head. These rods swing mto slots formed 
ill the outer flange of the two portions of the casing, 
the heads being in contact with the lower flange. 
.„j toothed wheels 


\ hand wheel operat 
iotates this shaft, and t 


raises or lowers the rods. 



.‘j 6 


Cross-section of Sweetland Filter 
Fio. 9 

tliorcliy applying or releasing the pressure on the 
joint. A passage is cast in each portion of one of 
the ends of the filter, in such a manner tliat when 
the caHing is closed one complete passage is formed, 
liaving its inlet on the outer surface of the upper half 
•nul its outlet at the lowest point on the inner surface 
"1 tlie lower half. The inlet pipe is bolted to the 
iiili t to this passage, the outlet of which discharges 
iiiio a duct cast in the lower half of the casing. 
I'll is duct is covered by a distribution plate through 
"liich the liquid is d^charged evenly between tlie 
liiivcs throughout the length of the filter. Drain 
I'wks are fitted at the low'cst points of the lower 
I"If of the casing. The leaves of this press are 
1 uvular and of such a diameter that they fit closely 
v' linst the inner surface of the casing. They are 
" tii' hed to the upper half of the casing by the outlet 
iii|i(s, which, starting from the highest point- of 
' ' ll leaf, pass through the highest miints of the 
:'pi'r casing an4 *l*fQhgh sight glasses info . 


filter. This pipe is capable of slight longitu&nrf 
as , well as rotational motion, and carriiss a number 
of nozzles, through which flows the water required 
for sluiciim the oake off the filtering medium. The 
method of operation of this filter is analogous to 
that employed on the Kelly machine. 

When extra agitation of the liquor being filtered 
is necessary, some of it is allowed to escape from the 
filter through the sluicing pipe mentioned above. 

The housing of the Vallcz filter is also cylindrical, 
and cast in two portions, which are bolted together, 
giving a longitudinal joint. The axis of this casing 
is horizontal, and as it does not require to be openra 
for the removal of the cake a permanent joint can 
be made after the filtering surface lias been put into 
position. The filtering surface is formed of a series 
of cloth-covered discs which are keyed to a stout 
hollow shaft. The discs are provided with hollow 
hubs which regulate the spaces between the discs. 
The hollow portion of the hub communicates with 
the drainage area behind the cloth, and by means of 
radial holes in the shaft, with the hollow portion of 
the shaft. Four angle irons attached to the peri¬ 
pheries of the discs maintain their alignment, and 
at the same time remove any solid material from the 
wall of the casing. The shaft is carried by bearings 
in the end plates of the casing, leakage past these 
bearings being prevented by .suitable stuffing boxes 
and glands. One end of the hollow shaft is plugged 
and fitted with a worm wheel which engages with a 
worm, through which rotational motion is given to 
the shaft and leaves. The other end of the hollow 
shaft is fitted with a stuffing box and gland through 
which passes the outlet pipe for the removal of the 
filtererl liquid. At the lowest point of the casing is a 
trough which contains a screw conveyor, bv which the 
cake is carried to the discharge boxes. At'the highest 
point of the casing is a second channel containing a 
pipe having a series of nozzles so arranged that they 
can direct streams of water or air over the filtering 
surfaces of the discs, and so remove the cake, which 
is then carried by the above mentioned angle irons 
into the low'er trough. Suitable openings at the 
bottom of the filter-casing ailmit the solution to be 
filtered, the water for washing the cake, and steam if 
r^uired, and -permit of the removal of the surplus 
liquor and wash water. A small cock at the top 
of the filter provides a suitable vent for the air 
displaced by the incoming liquid. When the air ha.s 
been displaced, the pressure inside the cylinder rises, 
and forces the liquid through the filtering medium. 
The rotation of the discs keeps the liquor thoroughly 
agitated, and ensures a uniform deposit of cake. 
This machine is also provided -with an ingenious 
device by which the thickness of cake can be directly 
measured. After formation of the cake, the liquor 
is drained off, the oake being meanwhile held in 
position by a positive pressure created bv the admis¬ 
sion of compressed air to the filter, if washing is 
gradually displaced by wash 
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water, care being taken to prevent fluctuation in the 
pressure on tlio cake. After washing, the surplus 
wash water can be again drained ott, and if necessary, 
the cake can be dried by compressed air before it is 
blown off the leaves by the compressed air admitted 
through the top manifold pipe. These pressure 
filters require skilled attention, to prevent the crack¬ 
ing and breaking of the cake during the removal of 
the surplus liquor and a-ash water. 

Continuous Filtkrs 

This type of filter is suitable for handling free 
filtering materials at such temperatures that the 
vapour prcs.sure doe.s not greatly reduce the vacuum 
employed. Filters of this class may be divided into 



Oliver Filter with Oscillating Agitator and Enclosed 
Heads 

Fio. 10 


two types, namely, the drum and the disc ty'i)e, and 
although the former has been in use for a considerable 
time, its modern development only dates from 1908, 
when the Oliver filter (Fig. 10) was invented. This 
filter consists of a hollow drum, which rotates on a 
horizontal axis. Tho outer surface of this cylinder 
is divided into a number of independent and separate 
compartments by partitions placed parallel to the 
axis of rotation. Supported by the outer edges of 
these partitions is a screen, upon which rests tho 
filtering medium, in the form of a continuous sheet. 
Each conipartmont has two outlets, to facilitate 
drainage, one on the leading, and the other on tho 
lagging side of the compartment. Thes(j two outlets 
are coupled to one pqie, which, passing through one 
of the trumiions supporting the drum, terminates 
in its own port on the end of the shaft. The valve 
consists of a hollow cylindrical casting, on the inner 
face of which is an annulus which coincides with the 
ports on the of the shaft. A number of radial 
walls divide iW.Cylinder into a number of compart¬ 
ments, theof which are formed by holes 
drilled in thlsuopter end of tho valve. Adjustable 


bridge meees are fitted into the annulus, so as .t 
isolate tne group of ports in communication with or 
chamber of the valves, from tho groups of ports i 
communication with the chambers on either sidi 
The shaft of the drum rests on bearings mounte 
on the upper edge of a tank which is provided with 
suitable agitating device, and contains the liquid t 
be filtered, which thus covers the lower portion of th 
drum. The lowest chamber of the valve, whic' 
remains stationary, is connected to n vacuum pump 
and in this way a suction is applied to those com 
partments of the drum immersed in tho liquid. Tht 
filtered liquor drawn into this chamber can be caugh 
in a receiver, placed in the pipe lino leading from th« 
chamber to the vacuum pump, and can be withdraw! 
from this chamber, by another pump, or barometric 
leg. As the drum rotates, those compartments 
after passing the fir-st bridge, come one by one iiitc 
communication with the second valve chamber ir 
which a low vacuum is maintained. During the 
time that the compartments are in communication 
with this chamber of tho valve, the cake is washed by 
water apijUed in the form of a fine spray. The com¬ 
partments of the drum during this period are ascend- 



Sketch of end view of FElnc Filter 


I’m. 11 

ing from the upper edge of the tank to their highc-it 
position. During tho descent of these compartmciils 
from their highest position their ports pass tho secoml 
bridge and come into contact with a third ohambi i’ 
of the valve in which also a low vacuum is maintained 
By this means air is drawn through tho cake to dry it 
Just before the compartments of the dmra reach Ui'’ 
level of tho upper edge of the tank, their ports pas.s .i 
third bridge piece, and bring them one at a time iid" 
contact with a fourth valve chamber containing com 
ressed air, which loosens the cake, and causes it i ' 
e easily removed by a knife or scraper, placed 
parallel to the axis of the drum and a little above th ■ 
upper edge of the tank. Further rotation of the 
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drum causes the ports, to pass the fourth bridge 
piece, and to come again into communication with 
the first chamber of the valve, just as the correspond¬ 
ing compartment is again submerged in tbe liquid 
in the tank. The compartments of the drum then 
repeat the cycle described above. 

To obviate the use of an atomised spray for washing 
purposes, and at the same time to compress the cake 
and provide a new method of removal from the 
drum, the Filter En^eers Incorporated have 
developed the FEinc filter shown in Figure 11. 

This consists of a drum filter similar in action to 
the one described above. Over the upper surface 
of the drum from the liquor level to the point of 
removal of the cake passes an endless belt made of 
a porous material such as wool or cotton. This 
belt extends over the full length of the drum and 
is carried by four jmlleys mounted on a frame work 



Kestner Continuous Filter 
Fio. 12 


.ittadied to the top of the tank. Sometimes idle 
Hillers re.sting on the toj) of the belt whilst in contact 
ith the cake, are used to compress the cake on the 
drum, Wien the cake has to be washed, the wash 
Hater is applied ns a stream on the uppea surface 
Ilf that portion of the belt in contact with the cake. 
The objects of this device are to prevent cracks 
d(‘\elo])iiig in the cake, and so reduce the cajiacity 
"f the vacuum pumps requiroii, to deliver drier 
l akes, to cause the cake to bo discharged as a sheet 
III! the application of compre.ssed air and to eliminate 
iiii/.zle troubles and pumping plant required for 
• ii'iinising the wash water. 

I’lie Kestner Evaporator and Engineering (.lo., 
■dsi) manufacture a continuous filter of the drum 
d 1 * 1 ' illustrated in Figure 12, which can 

used for filtering volatile liquids. In this 
i'l.uit the drum is totally enclosed in a vapour- 
b'dit chamber by moans of a metal cover fitted to 
lie top of the bquor tank. The precipitate is 
' I'lped off the drum in the usual way and falls 
"'ll) a trough in which is a conveyor which carries 


the precipitate to suitable discharging boxes. In 
the bottom of the liquor tank is an agitating gear 
driven from a crank shaft mounted inside the cover 
of the machine 

Bevel gearing and chain drives are used to transmit 
motion from the drum shaft to the conveyor and 
mixing shafts. The discharge of the vacuum pump 
is connected to the top of the cover of the filter. 
In this way any vapour which passes through the 
filtering m^um is returned to the filter, thus main¬ 
taining the pressure within the casing at or about 
atmospheric, and at the same time preventing the 
loss of valuable vapour. Filters, of this type are 
being used for filtrations of volatile oils, in wliich 
case the filtering medium is made of cotton cloth. 
Messrs Kestner also make an open-typo filter for 
non-volatile liquids which is of similar design, except 
that the air-tight covers on tbe drums and conveyors 
are dispensed with. 

Another type of continuous filter, manufactured 
by the Unit^ Filters Corporation and known os 
the American Continuous Filter, is illustrated in 
Figure 13. In this machine the filtering surface is 
made up of a number of equidistant parallel discs 
mounted on a borilzontal shaft. Each of these 
discs is made up of a number of sectors formed of 
wood or cast iron and suitably grooved to give 
efficient drainage, and covered with the filtering 
medium. The shaft carrying the.so discs contains 
a series of equidistant holes, termed filter channels 
drilled parallel to it.s axis. The Jiumher of these 
holes corresponds with the number of sectors con¬ 
stituting a disc. An outlet pipe at the inner end 
of each sector connects the drainage area with one 
of these filter channels. Radial bolts are also used 
to fix the sectors in position. The filter channels 
arc connected at their outer end.s to a corresponding 
number of radial ports formed in a conical bush. 
Inside this conical bush fits a conical plug divided 
up by bridges into a series of compartments within 
which are maintained the vacuum rcquu'ed for 
filtration, wiislung and drying, and the compressed air 
required for removal of the cake from the disc. 
The outlets of these compartments are formed in 
the outer end of the plug. 

Tills plug and its conical bush constitute an 
arrangement similar to the standard plug cock, 
but in this ease the plug remains stationary whilst 
the bush or scat revolves. Tightness between the 
rubbing surfiacos is maintained by the action of a 
spruig on the plug. The disc shaft is carried on 
bearings mounted on the liquor tank in s\ich a manner 
that the lower portions of the discs will be immersed 
in the liquor contained in the tank. The tank itself 
has on the discharge side of the machine a number of 
troughs eaeli a little wider than the thickne.ss of a 
disc, and so arranged that each trough encloses one 
lower quarter of a disc, the other lower quarter of 
the disc extending into the open portion of the tank, 
which does not restrict the thickne.ss of cake formed 
and permits of good circulation of the liquor being 
filtered. The cake is removed by radial scrapers 
and falls through the spaces between the troughs 
into a hopiier. Wash water can only be applied to 
the cake in the form of a fine spray and great care 
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has to be taken to ensure its uniform distribution 
over the filtered material. This type of machine 
hits a greater filtering surface than that obtainable 
with the drum type of plant occupying the same floor 
space. 





A rafl fixed to tne ooirom oi rn^ annums and 
on rollers maintains the trough in a horieonw 
position dining rotation. A scraper w'hich work; 
in conjunction with an elevator collects and remove; 
the cake from the filtering surface. After the filterinr 
surface has passed this scraper a fresh lot of liquoi 
to be filtered is uniformly distributed over the surface 
During this operation suction is applied to those 
chambers over which the liquor is being distributee 
thus removing the liquid and leaving the precipitate 
on the filtering medium. As the wheel rotate! 
this precipitate passes under the wash water sprayS; 
the compartments underneath being again undei 
suction to draw the wash water through the cake. 
After passing the washing zone, suction is still appliwl 
to those chambers to draw air through the cake 
to dry it. Before reaching the scraper, compressed 
air is admitted to the chamber thus loosening the 
cake from the filtering surface and facilitating its 
removal by the scraper. 

(To be continued) 


MAGNESIUM SULPHATE IN CANADA 


American Continuous Vacuum Filter 
Fio. 13 

For handling coarse and granular products it is 
found that filters of the above types are unsuitable 
and this has load to the development of the Oliver 
Continuous Plane Filter, illustrated in Figure 14. 
This plant consists of a horizontal annular trough 
divided by a number of radial partitions into a series 
of compartments. Each of the.se compartments 



AeroplB&'!«®M W OBVer Sand Table Filter 


is coyHfl^^ovcr the top with the filtering medium 
whijp^i catried on a suitable supporting surface. 
Thell^"' point of c|^l¥ compartment is connected 
to iil di^’wrt on alTOlivcr automatic valve, whose 
axis odincides with the axis of rotation of the annulus. 


A comparatively new industry has contributed to 
Canada’s mineral production within tlie past few 
years as the deposits of magnesium sulphate (Epsom 
Salts) have been proved and production started on 
a commercial scale. The alkali deposits which 
occur in numerous localities in the prairie provinces 
contain appreciable percentages of magnesium sul¬ 
phate and it is possible that from these occurrences 
commercial magnesium sulphate will soon be recov¬ 
ered as a by-product in the production of sodiuin 
sulphate. In addition to these deposits there arc 
three known deposits in British Columbia, one ol 
which is being operated at the present time. 

The Mines Branch of the Department of Mines i.s 
investigating these deposits, in connexion with tlic 
examination of the sodium sulphate areas in tlic 
prairie provinces. 

A deposit of magnesium sulphate occurs in Spotted 
Lake, B.C., a slight depression in which is a partially 
dried up lake containing considerable quantitic.s cf 
hydrous magnesium sulphate crystals and saturated 
brine. Approximately 1600 tons of crude tnac- 
ne.sium sulphate have been recovered so far. 

The Basque Chemical Company is operating .i 
series of five lakes situated 15 miles west of Ashcroii 
British Columbia. PVom these lakes they are excavai 
ing crude magnesium sulphate (Epsom Salts) whii li 
is shipped to Vancouver where it is refined and sold 
as medicinal salts, and for tanning purposes. Plans 
are now under way for greatly extending the develop¬ 
ment of this dciiosit. 

Tlicro is a small lake one mile south of Clinton, 
British Columbia, from which a small tonnage of 
magnesium sulphate was obtained; and, as tic 
market increases, it may be possible to develop aii 
.export trade from Vancouver, 
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experimental gas PLAKhr IN TOE 
UNIVERSITY OF LEEDS 

SIR CORBET WOODALL MEMORIAL 

In September,. 1917, Mr. Henry Woodall, Junior, 
made the generous offer to erect and hand over to 
the University of Leeds an experimental coal gas 
plant in memory of his father, the late Sir Corbet 
Woodall, D.Sc, This offer was gratefully accepted 


who desired to be identified with Mr. Woodall in 
this work. 

It stands on a site provided by the University 
adjoining the Department of Coal Gas and l^el 
Industries. Mr. J. F. Scott, A.M.I.C.E., has been 
the engineer in charge of the layout and construction 
of the plant, which is housed in buildings erected 
by Messrs. Banlw Mawson, contractors, Leeds. 
Whilst the plant is arranged for the carbonisation of 


SECTIONAL Elevation. 



— Plan.— 



The University of Leeds. Experimental Coal Gas Plant 


tn tile Council of the University in November, coal, with recovery and measurement of the usual 
I^H7, but the conditions prevailing at that time products, it is not merely a coal-gas plant of nonnal 
|H evented the carrying out of the project. When type on a small scale. It is designed to carbonise 
■ i'( iimstances became more favourable, Mr. Henry coal on a scale greater than is possible in laboratory 
U ondall commenced operations, and the plant is apparatus, which is apt to yield some products in 
complete and ready for use, the scale of the quantities too small to permit of measurement and 
' licmc for plant and fund connected therewith examination. At the same time the scale of opera- 
I' ving been meanwhile extended by other donors tion.is moderate, so that it will still be possible to 
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THE FOURTH CONGRESS OF INDUSTRIAL 
CHEMISTRY 

(From our Spacial Correapondant.) 

The Fourth Congress of Industrial Chemistry- 
organised by the, Societe do Chimie Industrielle was 
held from dune 15 to 21 at Bordeaux. As in previous 
years numerous foreign delegates were present, and 
addresses -were delivered at the Congress dealing with 
two subjeets of vital importance to the prosperity of 
South-West Frane(', namely, Oenology, and the I’ino 
and its Related Industries. All the paijcrs rearl 
illustrated the essentially collective work of science, 
pursued by a midtitude of workers of all ages and 
nationalities, following each other and associated 
by virtue of a tacit understanding to .seek the truth 
and to apply that truth to the contiinious trans- 
fonutttion of the conditions of all men (Berthelot). 

The Congress oj)encd on June 15 by a gala evening 
at the Crand Theatre of Bordeaux after which the 
foreign delegates and members were received in the 
“ foyers,” remarkable for their delicate architecture 
in the purest J8th camtury style. On June lb, the 
Congress was formally oixmed under the jtresidency 
of Monsieur 'I'a.ssel repre.senting the Ministry of the 
Colonies, supported by MM. H. Gall, vice-president, 
Jean Gerard, Jean \''oisin, Maurice Oeschiens and 
members of the local organising committee. After a 
welcome by Moasieur I'hilippart, mayor of Bortleaux, 
Monsieur Gall outlined the many reasons which 
decided the Council to .select Bordeaux for the 
meeting. 

Monsieur G. Dupont, director of the Jnstitut du 
Pin then gave an address on Pinus nutrilimu and 
industries dependent on it. After describing the 
rcsin-pnxlueing districts of France, and the raethofls 
of producing resin and turpentine, the lecturer dis¬ 
cussed the various industries which could use the 
products of the p>ine, and instanced paper-making, 
varnish, synthetic j)erfume8, pdiarmaceutical pro¬ 
ducts, industries making plastic materials and syn¬ 
thetic camphor, lamp black and printing ink, and 
smaller industries such as soap-making, the making 
of polishes, dyes, and tanning. In addition pine 
wood might be'used as pit-props and railway sIce(X)rs. 
Monsieur Dupont concluded by stating that France 
was the second largest producer of turpentine and 
resin in the world. 

In the afternoon of Juno 16, and on the following 
days the work of the sixteen different groups of the 
vSoi'iete continued regularly. Amongst the many 
jiapers presented special note may be taken of those 
on the Kstiination of Mungane.se in Steel ; Consider¬ 
ations on the Klectrieal Precipitation of Dust ; 
Problems of Solid and Liquid Fuels ; 'I’ho Question 
of Absolute Alcohol; 'J'he Industrial Manufacture of 
Hydrogen; Sensitometry and the Infra-red in 
Photography ; T\irpentine and Wood Pulp from 
Pinus marilima ; The Theory and Practice of Wine¬ 
making ; and Economic Problems. All these articles 
will appear at a later date in the Jounial of the 
SocieUi. 

The visits to works and the excursions provided 
particularly happy illustrations of applied chemistry. 
Visits to the shinvards of Bordeaux showed how up 


to date was French industry, and the inspections of 
factories making liqueurs, preserving food, and 
making chocolate were particularly instructive. A 
visit to the Port of Bassens built on the banks of the 
Garonne by the United States during the war showed 
the possibilities of developing the port of Bordeaux. 

The closing meeting of the Congress on June 18 
was devoted to a paper by Monsieur Lafforgne on 
“ The Production of Wine in the Gironde District.” 
The audience listened enthralled to the account of the 
cultivation of the vine, its protection against disease 
and the production of the -wine itself, terminating 
with valuable hints on testing, explaining the merits 
of the various “ grands crus ” of the district. The 
same evening the qualities of the Girondian wines 
wore tested -with appreciation at the banquet, but the 
day after those present had the fortune to visit the 
district where are produced the famous Barsac, 
Sauterno and Graves. 

A visit to Arcachon on June" 
and resin industry, which was seen in its 
stages. At Arcachon the visitors saw a now sul 
phurous spring found during recent borings in search 
of petroleum. On tho way back a visit was paid tc; 
the broadcasting station at Croix d’Hins. 

Tho whole congress passed off most successfully, 
and again showed tho vigour and activity of the 
Society de Chimie Industrielle. The Fifth Congres!. 
will bo held in Paris in 1925, when the chief addresses 
will be devoted more particularly to metallurgy. 

On May 27, tho Fuel Group heard a paper by 
M. A. filing on the Bergius process. Monsieur 
Kling, who has studied the proerrss at Manheim. 
where the proce.ss is being worked, stated that the 
operation by which Bergius transfornred solid fuels 
of high molecular weight into hydrocarbons of lo-a 
molecular weight, depended on dissociation, am; 
that the laws controlling the ofreration should, 
similar to those simple dis.sociations, thougjk (rtmt 
plicated by polymerisation of tho dissociate® pro 
ducts. Com()aring cracking with tho Bergius process, 
the lecturer said tho dissociation of the cracked 
materials yielded hydrogen and unsaturated mule. 
cules which then polyrtrcrised, then the polj^eri.x-d 
proelucts underwent tho same transformation and 
so on. Cracking thus yielded products of Ibw mole¬ 
cular weight, hydrogen, unsaturated hydrocarbnn.*, 
and large amounts of carbonised material, vliich 
decreased the yields and choked the plant. In the 
Bergius process on tho contrary, craeJting undci- .i 
high initial pressure of hydrogen (200 atmosphciys) 
displaced the equilibrium, the long chains breaking 
into shorter ones but without yielding unsatui.'tcd 
products, so that there was no carbonaceous res'dui-. 
The sjteaker then discussed the validity of the vai tons 
Bergius i)atents from the point of view of prh'iit.v. 
and after considering laboratory and largc-'.<'alf 
results, stated that the process seemed to besuffici nO,' 
developed to be applied to liquid or pasty n!itiir.-ii 
products, whereas it was not possible to say wln-ds'i' 
its application to coal would be advisable. 

The Inorganic Group met on June 11, M''- 
Gall in the chair. A paper was read on “ D uci 
as a source of alumina, potash and silica,” by Bow 
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[}. H. BJfno, who described his process for the treat¬ 
ment of leucito by the acid method, utilised by the 
Societil Italiana Potassa. Lcucito thus becomes a 
most important raw material for the production, of 
vlumina and potash. In addition the very pure 
ulica obtained as a by-product has idiysico-cheinical 
properties which rend<T it of much interest as an 
ndustrial material. .Another process using an alka- 
ine treatment has been elaborated by m! Gordon, 
I collaborator of Baron Blanc. I Por a full description 
if the proce.s8 sec the article by Prof. J. W. Hinehley 
'■ntitlect “ The Manufacture of Potash and other 
■ialts from Ixiueite,”— G/ki/i. <S; 1ml., 1924, pp. 
l.')8-168). 


THE BIOCHEMICAL SOCIETY 

A meeting wa.s held at St. Thomas’s Hospital on 
lune 16, when the following papers were read :— 
i) W. H. Hurtley, Millon's Reagent.” (ii) ,1. L. 
Kosedale, “ The Amino-Acids of Ple.sh.” (iii) 
1!. H. A. Pliinmer and J. Lowndes, “ The Trans- 
oi ination in the (.!aleium Content of the Hen’s Egg 
During Development.” 

Tlie fourth jiaper was by A. Hunter and James A. 
.\roirell, on “ Some Conditions Atfecting the Action 
iif tli<i Enzyme Arginase.” The activity of arginaso 
conimcnces at pn 4-8, rises to a maximum at or near 
/III 9-8, and falls then so abruptly that at pn 11-5 
il- is practically zero. At a pu of 7-3 the enzyme has 
a U'lnperaturo coefficient of 2-0!) for O"—10'’0., 
2 :12 for 10’—20° C., and 2-13 for 20°—30°C. ; the 
rorresponding values for the constant of Arrlicnius 
.ire 15,300, 14,0<K) and 13,400. Variations in the 
|■onl•entration of enzyme (B) and subsiratc (S), if 
1(11111110(1 within certain limits, have an elTect expres.sed 
by tlic formula ET/S — k, where T is the time taken 
to decoiniioso a given fraction of the total arginine. 
Tlie liydrolysis of arginine by arginaso does not obey 
tile iaw of a uuimolecular reaction. Under certain 
ciiiiditions and for limited iK-riods of time the velocity 
I iii've ha.s been found to fit the square-root law or 
t lie more general formula of Arrhenius. 


SOCIETY OF GLASS TECHNOLOGY 

The last meeting of the iSoeicty of Glass Technology 
lor the. session 1923-24 was held in Sheffield, on 
■lime IS, the President, Col. S. C. Halse, C.M.G., in 
I III- chair. Two papers were presented. 

(I) '■ iSomo Remarks on the Erection and Opc^ration 
ol Modern Pot Furnaces,” by Percival Marson. In 
till absence of the author this paiier was ri'ad by 
I'lol VVh E. S. Turner, D.Se. The author pointed 
"lit that the glass manufacturer, before constructing 
■I pot furnace, which represented so heavy a capital 
' 'ipeiiditure, should have adequate plans prejiared. 
\ fiiinace builder who knew his business should be 
ihle to guarantee his furnace, but in any case it wa.s 
'll f-irable to have a technologist as intermediary in 
"I'li r that suitable specifications might be laid down 


and adhered to. Amongst other things the builder 
should study the nature of the ground upon which tho 
furnace was to be erected and he should construct 
an adequate foundation, providing also any necessary 
drainage and protection of the flues from ingress of 
water. The provision of .suitable flue dam|X'rs wiUi 
some form of indicator allowed of a more accurate 
regulation of the furnace during working. A small 
hole in the furnace above one of the pots served to 
give an indication, by observation of the issuing 
flame, of the state of combustion, so that eorreet 
conditions could thereby be attained. For a " full 
crystal ” glass a furnace temperature of 131)6'' was 
sufficient, and nothing was gained by e.xceeding this, 
but for soda-lime glass a tiunperature of 1400" could 
be maintaitied with advantage. It was claimed that 
for the crystal glass a circular pot was better than an 
oval or egg-shaped one, since it waa les.s likely to 
cause cords iti the gliuss, 

(2) A “ Note on an Unusual T.vpe of Uee.uperative 
Tank Furnace,” by F. W. Ilodkin, B.Hc., and Prof, 
W. E. S. Turtier, D.Se., waa presented by Mr. Hodkin, 
who gave an aeeount of observations made, upon a 
recuperative tank furnace in o|ieration at the Belindar 
Works of Messrs. Lax and Shaw, Ltd., Leeds. 'J’ho 
obscrvatioii.s were made a,s the re.sult of an invitation 
extended by Mr. J. S. Shaw to Prof. Turner to inspect 
the. furnace. 'I'he main feature of interest was the 
method of recuperating the secondary air. This air 
entered by arched pas.sages .situated beneath the bot¬ 
tom of the tank and above similar pa,s.sagea conveying 
tho exit gases to the chimney flue. It then passed 
by means of vertical chamieks in the working end of 
the furnace to a space between an upper and a lower 
erow'n. After traversing the space between the 
crowns tho air entered the furnace through a serie.s of 
porta placed so as to have the gas ports between them. 
Producer gas was admitted, without preheating, 
through a gas-chamber connected with ports or bur¬ 
ners opening into the melting end of the furnace. 
The flames traversed the whole length of the furnace, 
the products of combust ion eaca))ing through vertical 
downtakes in the working end to the flues beneath the 
tank. Tho batch was cliarged through an oiM'ning 
at the side of the furnace, and one big advantage 
claimed for the method of construction was that it 
permitted of working operations being conducted 
along the walls, not, only of the working end, but also 
of the melting end, by the use in the latter of syphons. 
I’he tank hud a double bridge. In other words the 
bridge had three walls sep.arated by cavitio.s through 
which .steam was blown for cooling ptirpo.ses. With 
ga.s at 760“(,'., and air at 720° C., the temperatui-e 
of the glass in the melting end was 1460° (!. 'The 
production of glass fiom the tank, which wa.s not 
being worked at full capacity, averaged 80 tons per 
week for a consumption of about 60 tons of coal on 
the produeei-s. 'J'hi.s glas.s waa worked by three 
machines with feeders situated in the working end of 
the furnace, and by hands from four boots in the 
melting end. Tho designers anticipated a production 
of more than 120 tons of glass per week when working 
fully. 

The President announced that a party of members 
of the Society was visiting Belgium from July 7 to 12. 
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CORRESPONDENCE 

THE LAW OF SOLUBILITY PRODUCT 

Sir,^—In reference to Mr. Butler’s interesting proof 
of the law of solubility jmxluet (Chemistry and 
Industry. 43, 25, p. 634), T think the usual proof is 
of more value than Mr. But ler i.s disposed to admit of. 

The usual d<'duction of this law from the law' of 
mass action is unsatisfactory only in this, that we 
cannot submit it also to ex]x>rimental proof, because 
we do not know the degree of ionisation of strong 
electrolytes e.xeept in very dilute solution, when they 
are c^imjiletcly dissociated. We, therefore, cannot 
prove that the law of mass action applies to them. 

It is usually made clear to students that calcu¬ 
lations on the ionisation phenomena of electrolytes 
are only valid in the case of very dilute solutions, in 
which the ions approximate in their behaviour to 
Ijerfcct solutes. To sudi solutions the law' of ma.ss 
action must be applicable w hother we are in a position 
to prove this experimentally or not. 

i’rom an educational point of view the fact that 
the law of solubility product is a necessary corollary 
of the law of mass action as applied to dilute sfdutions 
of ek'ctrolytes is of prime imjiortance. Mr. Butler’s 
proof is instructive but should not, 1 think, replace 
the usual proof.- 1 am, fSir, etc., 

.1. K. WVNFIKI.I) RiHOJ)KS 

Technical College 
Blackburn 

ASCARITE 

Sir,—3’he article on “ Ascarite,” by Mr. Stetzer, 
which appeared in (’hemistry and Industry of .fune 26, 
was very interesting, as thi.s material seems to 
posse.ss similar advantages to those we claim for 
Sofnol Soda-lime G., particulars of which appeared 
in one <.)f our recent advertisements iti the Journal. 

The introduction of both materials also seenvs 
to have been brought about by similar difliculties 
encountered in the first instance in the laboratory, 
but, whereas Ascarite was introduced in connexion 
with steel analysc.s, Sofnol Soda-lime O. was ])rcparcd 
by us owing to the want of a more sa.i.sfaetory 
absorbent in connexion with fuel analysis. 

Sofnol Soda-lime G. has a very low moisture con¬ 
tent, which eliminates the error due to the presence 
of water in r)rdinary .soda-lime, and as it contains a 
certain percentage of manganese, this accelerates 
absorption and, at the same time, acts as an indicator. 

The progress of the ahsorjdion can be actually 
watched by means of the change of colour, you 
know' when the reaction is complete, and can see 
how much “ life ” there i.s still left in the Soda-lime. 
ITenec analyses can be carried out in a mimimum 
of time. 

Sofnol Soda-lime G. jxi.sscsscs all the advantage.s 
claimed for .\si arito ; in addition it is a jiroduct of 
British inanntactiire and considerably loxvcr in price 
—I am, Sir, etc , SoFNor,, Limited 

It. O. Newton, Managing IXrcctor 

Greenwich, S.E. 16 
June 24, 1924 


WHAT IS A CHEMIST? 

Sir,—It is high time that chemists studied a little 
grammar and were reminded that the word 
“ chemical ” is strictly an adjective and not a noun. 
Thus a “ chemical ” .substance is one and individual, 
and possesses valuable and characteristic properties 
which are not destroyed by mechanical subdivision. 
Take a carboy of sulphuric acid. A single tap with a 
hammer destroys the glass vessel, but the character¬ 
istic properties of the contents now become evident. 

A chemist is one who maintains himself by his 
ability to recognise and appreciate the properties of 
substances coming under the above heading. To 
revert to our broken carboy, the chemist alone C!in 
advise projicrly in solving the vexatious problem of 
a quantity of acid spilled on the floor and he only can 
ascertain the index figure xvhich will load to estima¬ 
ting the monetary value of the last acid. 

Every man to his profession. The solicitor with 
his deeds and conveyances, the doctor with his 
proscription (in the widest sense) for the restoration 
of health, the dentist with his forceps and drills, the 
pharmaeist with his right to dispense powerful 
medioinos, the auctioneer with his hammer, and so on. 
But where is the chemist amongst all these 2 Let 
him claun his right to be the solo user of a box of 
standardised w'cights in ascertaining the properties of 
chemical ” substances and in directing their 
movements.—I am, Bir, etc., 

Flint F. Shedden 

June 2S, 1924 

[According to the “ New English TOctionary ” the 
Mord “ chemical,” though used principally as an 
adjective, is also used as a sub.stantive, the definition 
being “ A substance obtained or used in chemical 
operat ions. ”—Ed ] 

OBITUARY 

SIR J. J. DOBBIE, F.R.S. 

The death of Sir James Johnston Dobbie, M.A., 
D.Sc., LL.I)., F.R.S., lately Government Chemist, 
occurred at Fairlie, Ayrshire, on the 19th of this 
month. 

iSir James Bobbie succeeded Sir Edw.ard Thorpe 
in 1969 as Principal of the Government Laboratory, 
and was the first to hold the position of Government 
(.Ihemist after that institution had been consolidated 
in 1911 as a siqjarate Crow'n Bepartment dealing 
w'ith chemical matters aiising from all Bepmrtmenl' 
of State. 

He w.as born in Glasgow in the year 18.'')2 and 
educated at the High School and the Univcrsit\ 
there, graduating in Arts w'ith First Class Honoui-- 
in Natural Science, thcioafter, pursuing his diitic- 
,at Leipzig and in Edinburgh, where he took the 
degree of D.Sc. He was appointed lecturer m 
Mincralog 3 ' at Glasgow University, and in 1881 w:e 
apiwinted assistant to the Professor of Ohemistiy 
there, proceeding in 1884 as Professor of Chemisti.v 
to the University College of North Wales at Bangor 
There he devoted himself to teaching, research and 
to agricultural education. 

As a teacher ho commanded the respect of all h's 
students in virtue of his personality, and aflordoj 



July «, im 


CHEMISTRY AND INDUSTRY 


693 


encouragement to the senior ones to take up research, 
forthe most part insubjeots in which he was interested. 

Research on the relation between the chemical 
constitution and the absorption spectra of chemical 
compounds, and on the chemical constitution of 
alkaloids was pursued at Bangor in conjunction 
with a school of assistants. A largo number of 
Xiapers appeared on these subjects, and in recog¬ 
nition of their value he was elected a Fellow of the 
Royal Society in 1904. 

He was greatly interested in agricultural education 
into which he introduced new methods, including 
deductions from field experiments, his services in 
this direction being cordially acknowledged by the 
Board of Agriculture. 

For six years, from 1903 onwards, he occupied 
the post of Director of the Royal Scottish Museum, 
Edinburgh, which under hk care and well-known 
methodical supervision was considerably increased 
and rendered more effective. During this period 
also he found time to pursue his researches on 
absorption spectra and the constitution of alkaloids. 
He continued his work on absorption at the Govem- 
inent Laboratory, both from the point of view of 
the constitution of the alkaloids and also to gain 
information on this property in the case of the vapour 
< if dements heated throughout a range of temjterature. 
In addition, ho investigated the constitution of 
diphenyleno and communicated papers on subjects 
which came before the Laboratory. 

His well-known sound judgment and experience 
led to his appointment as a member of important 
(’oimnissions and Committees, such as the Royal 
Cuminission on Awards to Inventors, and the Univer¬ 
sity Grants Committee. In 1915 his services to 
science both as an investigator and administrator 
wore recognised by the King, who conferred a knight¬ 
hood on him, and in 190S he received the degree of 
LL.O. from Glasgow University. In 1915 he was 
President of the Institute of Chemistry and in 1919 
of tlie (Chemical Society. His jieriod as Govermnent 
I ’heiiiist covered the dallicult years of tlio War when 
L'leatly increased 'iutics were thrown upon him. 

'Ihc charm of Jiis personality and the utivarying 
coiiilesy with which he met everyone are features 
uhicli come to the mind of all who were acmiainted 
uitli Sir James Dobbie. The present writer luis had 
occa.Mon froipiently to observe the influence of Iris 
woik in the Government Laboratory, and to note 
Ihc gi’eat affection that all members of his statt' hatl 
loi Idiu. 


He was buried on Monday at Largs Cemetery on 
■i liill'.ide overlooking the Firth of Clyde and command¬ 
ing a view of the low-lyuig Cumbraes with the 
imnmtiiius of Arran in the distance, a pros{xict of 
"Inch ho was never tired, as it wa.s that which faced 
I he liomo where he spent his holidays and his retire- 
"ii'iit from office. 


bir James Dobbie is survived by his wife, a son 
"id two daughters, of whom one is the wife of Prof. 
H.iworth, of Armstrong College, Ncwca.stle-on-Tyne. 
I ho loss during the War of a promising son, who 
"iiH an officer in the Black Watch, affected him very 
■I' oply at a time when his energies were concentrated 
the work of his Department. B.Robertson 


PERSONAL AND OTHER ITEMS 

The degree of D.Sc. of 'J.Vinity College, Ihiblin, 
has been conferred, honoris causa, uixin Prof.' R. A. 
Millikan. 

Dr. A. L. Stern, of Burton-on-9’rent, is retiring 
after thirty-four years’ service with Messrs. Bass and 
Co., seventeen of which have been spent as head 
brewer. A native of Birmingham, Dr. Stern was 
educated at Mason’s College, now Birmingham 
University, and took the degree of D.Se. of the 
University of London. He is the author of several 
pajKTS rend before the Chemical Society, the Institute 
of Brewing and the Society of Chemical Industry. 

'The annual meeting of tho French Association 
for the Advancement of Science will bo held at 
Lifige from July 28 to August 2. 

The Commis-sioners for the Exhibition of 1851 have 
awarded senior studentships for 1924 to, inter alia, 
Mr. M. Dixon, M.A., for resenreh in biochemistry, 
on the recommendation of the University of 
Cambridge, to Mr. R. D. Haworth, M.So., Ph.D., 
for research in organic chemistry, on the recommenda¬ 
tion of the University of Oxford, and to Mr. R. W. 
Lunt, M.So., Ph'.D., for research in physical chemistry, 
on the recommendation of tho University of London, 
University College. 

At a recent meeting of the Senate of London 
University, the title of professor of physics in the 
Unii'crsity was conferred on Prof. 0. W. Richardson, 

D. Sc., F.R.S., in re.s|3oot of his part-time appoint¬ 
ment as director of research in the Department of 
Physics at King's College. Tho degree of D.Sc. 
in chemistrv' was also conferred mmii Miss M. L. V. 
Gayler. 

The Senate, of London Uinversity ha.s iastituted a 
(U'gree of M.Sc. in tho priiwiples, history and method 
of .scieuco for both interiiai and external student.s. 

Mr. S. C. Blaylock, general manager of the Con¬ 
solidated Mining and Smelting Co,, 'I'raill, Canada, 
has been awarded the McCharles prize by the Uni¬ 
versity of Toronto in recognition of lii.s work on the 
production of electrolytic zinc and on the treatment 
of poiuplex lead, silv^er and zinc ores. 

Me.ssrs. F. W. Dootson, H. MeCoinbic', W. G. 
Palmer and A. J. Reiry have heen appointed demon¬ 
strators of chemistry in the University of Cambridge. 
Dr. .1. Chadwick lias Ix'en apjioinU'd assistant director 
of radioactive research in the Cavendish Laboratory, 
Camfiridge. 

Mr. 11, W. Cromer, M.S<!., A.M.l.Chein.E,, has been 
ap[)ointed senior lecturer and ctx’mistry, and Mr. 

E. W. MeClelland, R.Se., Ph.D., has been appointed 
demonstrator in chemistry in King's College, London. 

'Die Degri-e of Doctor of Scionco has been conferred 
by the University of Glasgow on Mi'. William M. 
Cumming, lecturer on Organic Chemistry in tho 
Royal Technical College, Glasgow. 

Tho lato Mr. A. E. Tucker, analytical chemist, of 
Sutton Coldfield, left £12,851, net personalty £97155. 

Tho late Mr. W. E. Gilmour left personal projx'rty 
valued at £238,421, the sum of £214,584 representing 

o2 
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his holding in the United Turkey Red Company, of 
which he was a director. 

Mectln;; of (be British Association in Canada 

Many distinguished scientists will be included in 
the ijdi) itierubers of the UiiliKb A.ssociation for the 
Advancement of Science wbi> are travelling to 
Canada, at the end of Ibi.s month, to attend the 
annual meeting of tlic A.ssociation which i.s being 
held in Toronto. Amongst those who will be there 
arc Profs. M. C. C Paly. V. ff. Jilaekman, W. A. Bono, 
Lord BIcdisloe, .Sir Win. Br.agg, J)r. H. H. Dale, 
Profs, ('. H Jtcsch and P. (J. Donnan, iSir Henry 
Fouler, Prof. (J. W. (). Howe, .Sir Win. Herdinan, 
Princip.al .1. C Irvine, Profs. J. W. McBain, W. 
McDougall and J. C. McLennan, Sir Charles Parsons, 
•Sir Hohcrl llohcrtson, Sir K. Biithcrford, Dr. N. V. 
Sidgwick and Prof. ^\^ W. VV'afts. On August 0 
the Presidimt, Major-Ceneral .Sir David Bruce, 
Chairman of tlu^ Governing Body of the Lister 
Institute, will ilclivcr his presidential aildress, the 
subject of which will he '' The J’revention of Itisease,” 
.s|M',cially dealing with c,\[)cricnce acquired during the 
war. The meetings of the sections will commence 
on August 7 and continue until August 13, and the 
sectional presidential addresses will include dis¬ 
courses on " (heini.stry and th<‘ St,atc,'’ by .Sir Robert 
Robert.son ; " Inter-llacial Th'obk'ina and White 

Colonisation in the 'I'ropics,” by I'rof. .1. AV’. Gregory ; 

“ Academic P’recdom in Universities,” by Principal 
Frnest. Barker ; and “ Combination in Attacking 
P’arniers’ Problems,” by Sir John Russell. The 
members from Great Britain will sail from Taverpool 
or Glasgow on .hdy 26 and 20. Rxcuisions to 
various places of interest are being planned, and 
during the xi.sit to .S.askatchewan a se.ssion of the 
As.soeiation will be held in connexion with the 
opening of a new chemical laboratory in the Ibiivcr- 
sity of that city. 

Empire Minlnj; Council 

As a result of the Plinpire Mining and Metallurgical 
Congre.ss at the British Empire K.xhibition, it has 
been decided to form an Plmpirc council of mining and 
metallurgical institutions, with the following mam 
functions To promote intercommunication be¬ 
tween the various interests, to create and rnaintain 
a higher stanilard of technical efficiency and profes¬ 
sional status than now exists, to compile, if deemed 
necessary, a register of British mining and metallur¬ 
gical engineers, and to convene future congresses. 
Winter Oil SeeJs In Brilisfi India, 19.23-24 

The memorandum received from provinces which 
contain !).S-7 per cent, of the total area under rape and 
mustard, and it9-l per cent, of the total linseed area 
oi BTittsb InAia, states tlvat the total cstlTnalcd yield 
of rape and mustard is 1,154,000 tons, as against 
1,209,(XK) t. in last year, there being a decrease of 
4 per cent. The. total area under rape and mustard 
amounts to 6,134,000 acres, which is 2 per cent, 
below the finally revised area of last year. The total 
area under linseed is 3,730,000 acres, whilst the yield 
is estimated at 462,000 t., as against 533,000 t. lost 
year, or a decrease of 13 per cent. The condition of 
the crops, on the wh<do, is reported to bo fair.— 
(hid. Tr. J., 1924, May 29.) 


Jolyi, 19S4 . 

FRANCE 

Reserves of Energy 

In a lecture recently delivered in Paris, Monsieur 
A. Kling, the director of the Municipal Laboratory of 
Paris, stated that the world reserves of coal amounted 
to 7400 milliard metric tons, compared with reserves 
of petroleum exceeding 82 million hectolitres. The 
speaker did not discuss production of hydroelectric 
power, as he considered from present conditions that 
the cost of the electric calorie was still too high for 
industry in general. Franco possessed 17 milliard t. 
of coal, and French water-power could develop 9 to 
10 million h.p., but sources of petroleum are scanty. 
In 1923, however, France consumed 62,000,000 t. of 
coal, of which 30,000,000 t. was imported, and 
29,000,000 litres of fuels of which 27,700,(X)0 was 
imported. France obviously must investigate every 
means of economising fuel, and it was with this idea 
that cx{)criments are being carried out on the develop¬ 
ment of methods of utilising tidal power, which might 
yield another 4 or 5 million hydroelectric h.p., 
equivalent to tlie saving of 14,000,000 t. of coal. 
In the consumption of coal at least 60 per cent, was 
lost in one way or another, and it w'as desirable that 
methods of industrial and domestic heating should be 
closely scrutinised to prevent waste. 

The Synihetic Resin Industry In France 

During a recent meeting of the. Society d’Enooiirage- 
ment. Monsieur G. Kimpffin described the initiation 
of the resin industry in France in 1896 by Trillat, 
who laid down the fundamental principles. During 
the war the bakelite industry developed greatly. 
After discussing doubts as to the exact constitution 
of the product, the speaker .showed that the import¬ 
ance of the market justified the rapid development 
of the indu.stry in recent year.s in i^Vanee. The pre.sent 
production was estimated at 12,000 t., corresponding 
to one-fifth of the American output. Such figures 
offered an interesting comment on jiossiblo develop¬ 
ment of the industry, dev'elopment due largely to the 
increasing demand for phenol-formaldehyde condensa¬ 
tion products for use in the electrical industry. 

The Coal Industry In the Nord and Pas de Calais 

Reports from tlieso districts show that whilst the 
production in the Nord in January, 1924, was 91 per 
cent, of that of 1913, the output of briquettes and 
coke was greater than in pre-war years. At Lens, 
two batteries of 70 Koppee coke ovens are working ; 
two batteries of 42 ovens utilising washed coke, have 
been re-Jit at Dourges, and 100 metallurgical coke 
ovens are being rebuilt. The coke ovens at C'ourritSres 
are also to he reconstructed. 

Synthetic Ammonia in France 

Recently a note was published in tins journal 
(May, 1924, p. 507), on the new French law of April D, 
1924, authorising the establishment of a State factoi v 
at the national jjowder factory of Toulouse, for 11"' 
manufacture of synthetic ammonia by the Hab> i' 
procc.s.s. A consulting commission has just been hi t 
up to examine the plans connected with the n< " 
factory at Toulouse. Apart from representatives 
of the Ministries interested, the commission inchnl's 
Profs. Schlocsing and Guichard, Monsieur Pascalii, 
and Monsieur Fdvre. 
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Rcseirch on Colloids 

Plans are being considered by the American 
Chemical Society, the National Academy of Science, 
and the U.S. National Research Council for the 
establishment of a National Institute of Research in 
Colloid Chemistry. A tentative scheme has been 
worked out for the Instil ute, and it is hoped to raise 
u fund of one million dollars as an endowment. 

Qelatln and Qlue in 1923 

The output of glues and gelatin in 1923, as reported 
to the Census Bureau by 66 establishments, compares 
as follows with the production in 1922 :— 

Pounds 



1923 

1922 

iMaea of animal origin 

.. 109,061,762 . 

. 94,640,981 

Hide glue 

64,707,479 . 

. 57,891,041 

Extracted bone glue 

.. 24,428,768 . 

8,632,893 

()thor bone glue 

19,875,.626 . 

. 28,217,047 

Other glues 

39,164,680 . 

. 41,254,432 

Flexible glue 

832,784 . 

604,838 

Vegetable glue 

Fish glue 

all other, inch ca.schi 

.. 32,704,3211 

• • 1 6,627,676 > ' 

40,649,694 

< k'tatiri of animal origin 

16,617,000 . 

. 16,223,669 

Edible 

13,321,618 . 

. 13,242,615 

Other than edible .. 

2,296,442 . 

. 1,981,054 


Atineral Output In 1923 

Preliminary figures showing the output of minerals 
in the United States in 1923 are as follows :— 


(.'oul 

1923 

tons Bituminous .'345,000,000 

Inc. (-1 ) or 
Deor. (—) 
against 1922 
-(■123,000.000 

Cupper .. 

Anthracite 95,(KM),000 
lb. .. 1,477,000,000 .. 

1- 40,000,000 
-(-630.000,000 

(;oia .. 

oz. 

2,486,000 . . 

{■ 120,000 

iron 

tons 

40,060,000 . . 

+ 13,200,000 

hCttd 

tons 

534,000 .. 

-f 67,000 

I’utroloum 

barrels 

746,000,000 . . 

-( 187,000,000 

Viivtinum 

oz. ., 

900 .. 

— 100 

Sil>er .. 

oz. .. 

72,610,000 .. 

-(■ 16,370,000 

/illC 

tone 

623,000 .. 

■f 160,000 

I'ntash Output in 1923 




III 1923 the United States produced 39,029 short 
Inns of crude potash salts (20,21.5 t. of KjO). Of 
tills output 32,254 t. of crude potash (17,082 t. K^O) 
'las produced from mineral sources and 6775 t. of 
11 iiile. potash (2233 t. K^O) was produced from 
oignnii; sources. This output was made* by eight 

I (•iii[>imie8 operating 12 plants. The quantity sold 

II ls 35,164 t . of crude potash (19,281 t. KjO), valued 

III S784,671. Imports of crude potash into the 
l iiited States iml923 totalled 748,101 t. (209,581 t. 
I'/l), valued at $15,354,755. Of this amount, 
712,441 t. of crude potash (194,079 t. K^O), valued 
'4 810,024,475, was used mainly in the fertiliser 
ludvistrv. 

'ilitlcial Silk Industry 

I'Vom 1,666,0001b. in 1913, and 8,000,0001b. in 
1919, the output of artificial silk in the United 
has risen to 35,380,0001b. in 1923. Dosiiite 
'*‘'‘1 great increase, imports of artificial silk rose from 
9 047,775 lb. in 1922 to 3,906,037 lb. in 1923. Imports 
' ■ I iw (true) silk in 1923 were 49,605,581 lb., a decline 
'■I •'ver 1 million lb. compared with the previous year. 


CANADA 

The Carbon Black Industry 

The production of carbon black, a material of . 
considerable importance to the printing ink and 
rubber industries, is practically confined to the 
North American continent, where large supplies of 
natural gas arc found. At present British require¬ 
ments, which amount annually to about 10 million lb., 
arc supplied from the United States. Canadian 
imports from the same source are about 3,million lb. 
The American carbon black industry is located 
mainly in West Virginia and Louisiana, but, as 
many of the gas fields in these States begin to show 
signs of decline, and conservation becomes more 
stringent, the industry is seeking new fields. Interest 
has also been manifested in Canada as a possible 
source of supply. Ontario and Alberta are the 
only provinces in Canada possessing largo resources 
of natural gas. According to the Dominion Depart¬ 
ment of Mines (Ottawa) there are four or five natural 
gas fields in Alberta where the prospects for the estab¬ 
lishment of a carbon black industry might be con¬ 
sidered. These fields are the Many Islands field, 
near Medicine Hat, the Wainwright field, 1(X) miles 
east of Edmonton, and the Peace River and Pelican 
Rapid fields, in Northern Alberta.— {Ch. Comm. 
May 16, 1924.) 

Pulp and Paper Industry 

The St. Regis Pulp and Paper Co., which posso.sses 
37,000 acres of freehold land west of the Godbout 
River on the North Shore of the St. Lawrence, and 
14,000 acres on the Canadian National Railway, 
near Escolona, Quebec, proposes to erect, this year, a 
pulp and paper mill at Cap Rouge, near Quebec at a 
cost of $5,000,000. 

The Gulf Pulp and Paper Co., which recently 
secured a lease of timber limits from the Quebec 
Government, at Manicougan, on the north shore of 
the St. Lawrence, will erect a largo mill in proximity 
to the same city. Ijord Rothermere, who was in 
Quebec about the middle of April, is asserted to be 
the chief holder in this company. 

The A.P.W. Paper Co. of Albany, N.Y., arc erecting 
a large sulphite plant at Sheet Harbour, N.S. The 
woodlands department of this company will bo in 
charge of Frederick A. Gaylor, a graduate of Yale 
School of Forestry, and recently in the U.S. forest 
service, and several forestry engineers. 

The St. Maurice Paper Co., Three Rivers, Quebec, 
is installing, in its mill, two now large machines, 
estimated to cost $2,250,000. 

GENERAL 

Potash and Superphosphates In Poland 

According to a report of the U.S. Commercial 
Attach^ at Warsaw, the Polish production of potash 
salts in 1923 was 61,494 tons (46,0821. in 1922), 
including 22,1191. of kainit (25^ t. in 1922). The 
output of salt rose from 295,0001. in 1922 to 363,3071. 
in 1923. There are 16 superphosphate factories, and 
two more are being built, but only 12, employing 
3000 workers, are producing. The output from 6 
of these factories is said to be about 67,0001. 
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REVIEWS 

1. Thb'Manufacture of Soxphuric Acid (Chamber 

Process), (Ldnoe-Cumming Series). By W. 
Wyld. Pp. xii4-424. London: Gurney and 
Jackson, 1924. 31 b. 6d. nett. 

2. The Cohcentbation of Sulphcric Acid (Ldnqe- 

CuMMiNo Series). By John Wilfrid Parkes, 
M.Sc., A.I.C. Pp. xii'+394. London: Gurney 
and Jackson, 1924. 31 h. 6d, nett. 

These two imimrtant processes constitute the 
subject matter of Vols. II and III of the Lunge- 
Gumming series, which have just been published. 
The two volumes afford evidence of the wisdom of 
sectionising the subjects, as the rearrangement 
has rendered it possible for scattered information 
to be collected, and for new matter to be introduced. 

1. At one period towards the clo.sc of the European 
war the supersession of the chamber process was 
vaguely foreshadowed. 'I’o-day, owing to economic 
considerations, it would appear that for the produc¬ 
tion of sulphuric acid up to 80 per cent, strength, the 
chamber system is more firmly established than ever. 
It will be generally appreciated that the chamber 
process embraces the Glover tower, sulphuric-acid 
chambers, and Gay Lussac towers. This combination 
of plant in turn involvc.s the circulation and distribu¬ 
tion of acid, the supply of steam or atomised water 
and oxides of nitrogen to the chambers. Moreover, 
the theory of the production of sulphuric acid in the 
chamber system rightly deserves a place. Generally 
speaking, the whole gamut, as briefly outlined above, 
has been suitably treated, and a due sense of propor¬ 
tion has been observed. Many interesting points 
emerge from a perusal of the firet four chapters. 

It is remarked on page 3 that “ the pillars upon 
which the chamber is erected must, of course, go 
down to the rock, as in any ordinary building of 
coasidcrable height.” Whether the foundations 
should extend to the ballast or not depends essenti¬ 
ally (a) on the nature of the subsoil ; lb) on the 
weight thrown on the foundations, and (c) on the 
provision made so far as the foundations are eon- 
cerned for the distribution of the weight. Few 
sulphuric acid plants in this country e-xert a greater 
distributed weight per square foot than 10-cwt., 
when basing on 18-inches depth of acid in the cham¬ 
bers. The weight, however, is not uniformly dis¬ 
tributed on eiwh of the columns. Certain columns 
carry a great(u weight than 10-cwt. ; others (indeed, 
the larger number) carry less than 10-cwt. 

From foundations we are led to the construction 
of sul|)huric acid chambers, and the methods of 
supporting the lead. A variety of methods have 
been proposed from time to lime. V\Tiat needs to be 
aimed at is such a construction as will afford the 
greatest unrestricted area for the distribution of heat. 
The value of the first chapter would have been en¬ 
hanced had photographs been furnished showing the 
actual construction of acid chambers, the methods of 
rearing the side sheets, and the fra rtu;work used for 
fixing the top sheets. There will be general agree¬ 
ment with Mr. Wyld when he says that “ the. sine qua 
non for lower chamber space is ample Gay Lussac 
capacity.” In this connexion it is important that 


” intensive working ” should be defined. On thi 
subject divergent views are cited. In the 67tl 
Alkali Report (1920), it is stated that “ intensiV" 
working has much to be said for it.” On the othe 
hand, Nemes’s statement is referred to, in which h« 
says, “ whether it is really more economical to worl 
at 18 or 9 or 6 cub. ft. tci ton of sulphur per 24 houn 
is a question not finafly decided.” 

About eighteen pages are devoted to a descriptior 
of plant intended to replace lead chambers, but nc 
very definite views are expressed as to the develop¬ 
ments which are likely to be expected. 

There is much interesting matter concerning the 
construction of Glover and Gay Lussac towers, but 
no definite attempt is made to place the design on a 
really scientific basis. It is true that past and existing 
practice are dealt with in a lucid way. But beyond 
this Mr. Wyld does not go. 

On page 213 there is an obvious error. The lead 
lining of the first portion of the Glover tower is 
referred to as “ 36-lb. ” ; obviously, “ 16-lb. ” is 
intended. 

Mr. Wyld is on familiar ground in dealing with 
the starting of chambers, and the general questions 
surrounding the operation and control of the chamber 
process, as also when he discusses the loss of nitre 
and the purification of sulphuric acid. 

The remaining chapters—Nos. 5, 0 and 7—have 
been compressed into a few pages. They deal respec¬ 
tively with the arrangement of a sulphuric acid works, 
chamber system, other processes for the manufacture 
of sulphuric acid, and the applications of sulphuric 
acid—a chapter affording valuable statistical data. 


One or two mistakes appear in the text. Oii 
page 183 “ cubit ” feet should read “ cubic ” feet, 
and on page 382 “ cuprous ” should bo “ cupreous,” 
Some of the diagrams appear to be below the standard 
of those of previous volumes. 

Apart from these slight defects, the book is a 
creditable one, and without doubt it will be regarded 
as the standard work ou the subject. 

2. This volume is divided into ten chapters, the 
first two of which deal respectively with an outline of 
the processes used in concentration, and the proper¬ 
ties of ortlinary concentrated sulphuric acid. The 
latter chapter is an admirable one, and contains a 
wealth of information of a reliable character. In the 
third chapter, concentration in heated pans and 
retorts is very suitably treated. No mention, how¬ 
ever, is made of the defects encoimtered in the 
concentration of arsenical chamber acid in lead pans. 

The que.stion of loss of sulphuric acid in the casciidr 
concentration system is largely affected by tlm 
question of adequate draught and the tightness ot 
the tiles and insets on which the basins are seated 
The concentration of sulphuric acid in a current "f 
hot gases constitutes the subject-matter of chapo r 
four, and hero again plenty of useful informal wn 
has been amassed. The Trepex, Skoglund, Keesl' r, 
Perrin, Duron, Gaillard, Gilchrist, and KalbpcJ iy 
plants are dealt with in turn. 

Chapters six and seven have reference respectivf b 
to the condensation of sulphuric acid vapours, and 
the recovery of sulphuric acid from waste acids. 
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Both chapters are suitably treated, and much valuable 
information is afforded. 

Chapters eight, nine and ten deal with costs and 
efficiencies, transport of sulphuric acid, and its 
application. Under “ Costs and efficiencies,” refer¬ 
ence is made to the graphical system of representation 
instituted by Quinan. One can cull very valuable 
data from this chapter concerning the relative merits 
of the various concentration plants. For example, 
the approximate average efficiency of concentration 
plants during the war period (1914-1918) is stated 
as follows :— 

Cascade plant, 85/90 per cent. 

Kessler plant, 91 /93 per cent. 

Oaillard plant, 96 /97 per cent. 

Again, evidence can be found that the Oaillard 
plant is more economical to work in all respects 
except fuel consumption than the Kessler plant. 

Finally, it may be said that Vol. Ill, which is 
well-written and well-illustrated, will certainly con- 
•stitute a standard work on the subject of acid concen¬ 
tration for some years to come, and Mr. Parkes is to 
bo congratulated on maintaining unimpaired the 
Lunge tradition. 

P. Parrish 


t)BE Dressing. PBiNciri.ES and Practice. By 
T. Simons. First edition. Pp. xvii-|-292. lx)n- 
don ; McGraw Hill Publishing Co., lAd., 1924. 
Price 17s. 6d. 

Quite a number of books on the Dressing of 
Minerals have been issued within comparatively 
recent years, and it must, unfortunately, be admitted 
I but the work now under review, the latest addition 
to the scries, must rank in many respects as amongst 
I ho least satisfaetory. The author has, of course, 
the advantage of being the latest writer on the 
subject; in a highly progressive industry like ore 
dressing now methods and appliances are continually 
being mtroduced, and it is hardly too much to say 
that a book upon the subject is getting out of date 
a hilst it is passing through the press. On the other 
hand this rapitUty of development enables the author 
of the latest book on the subject to descriljc appli¬ 
ances which were non-existent when previous WTiters 
|irodueed their works. Thus wo find in the present 
ffoik that modern vibratory screens, such as the 
Hum mer Screen, arc fully described, though unfor- 
lun.itely the author seems to have little personal 
knowledge of their working and is forced to fall 
li.iclv upon the statements of the various makers for 
mformation as fo their screening capacity. 

'I'he book is divided into three parts, the first 
li'voted to the principles of ore dre.ssing and eon- 
I lining chapters on the principles of what the author 
tci ins gravity processes of concentration, on breaking, 
lushing, grinding and pulverising, on volumetric 
'i/mg, on classifying, on concentration and separation, 
hue .sand concentration, flotation and magnetic 
Old electrostatic separation. The second part is 
hooted to stamp-milling and plate amalgamation, 
Old the third part to mill accessories. 

rtio great defect of the whole work is that the 
oithor’s ideas on the subject do not yet appear 


to have properly clarified; as above noted, ho 
devotes one part of his book to the stamp-milling 
and amalgamation of gold ores; now, it is a moot 
point whether this subject should be included under 
the head of ore dressing or not, though undoubtedly 
arguments can be brought forward to justify its 
inclusion ; what is, however, not justifiable is that 
a writer should include it among ore-dressing pro¬ 
cesses when he commences by stating that "The 
actual extraction of the metals from the ore is not 
attempted by these processes.” It is quite obvious 
that this definition would exclude the extraction of 
gold from its ores by the above methods. Again 
the author places log washers, thickeners and 
mechanically-worked cla.ssifiors among mill accessories. 
It never seems to have occurred to him that these 
are examples of what he terms gravity processes 
of concentration. The objection to the above 
phra.se is that it includes two different methods of 
w'orking which the author of this work has chosen 
to place under one head, without appearing to see 
the essential differences underlying them. These 
gravity processes of separation really include hydraulic 
and pneumatic separation, which ought to receive 
separate consideration. 'J’he author of this book 
has, however, practically' excluded pneumatic separ¬ 
ation except for a casual reference under jigs to 
the effect that “Where water is scarce, ami for 
certain purposes, such as the removal of dust from 
finely' ground material, the use of air under pressure 
in place of water is quite effective,” and he illustrates 
this casual remark by a brief description of a pneu¬ 
matic jig. The important differences between 
hydraulic and pneumatic separation are never 
touched upon, and no reference whatever is made 
to a number of [ineumatic appliances, some of which, 
like the Sutton-Steele table, have attained a certain 
measure of importance. 

It will be gathered that none of the chapters of 
the book can be considered as really satisfying a 
modern standaril, but easily the worst of them all 
is that dealing with magnetic separation. The 
author ajqK'urs to hav'c no knowledge of the jirin- 
ciples upon which this is based, and the only appliance 
winch he mentions is an old-fashioned machine for 
the dry treatment of minerals of high magnetic 
permeability'. In modern practice minerals of high 
permeability are [uactically always treated wet, 
and there are a number of efficient W'ct separators 
on the market ; these arc not even mentioned. An 
even worse; fault is his omission to mention in anyway 
appliances for the treatment of minerals of low' mag¬ 
netic permeability, of which the Wctherill magnetic 
.separator lias been the prototy'pe. The author’s 
Ignorance of modern European practice might 
perhaps be excusable, but magnetic separation has 
made great strides and has been employed on a large 
scale in recent years in the United States, so that 
an American author ought really to know something 
about this portion of the subject. 

The book is liberally illustrated, but many of the 
illustrations are too small for clearness ; scales are 
conspicuous by their absence. 


Henry Louis 
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Low T’EMPKBATtinE Cakbohisation. By C. H. 

Landek and R, F. Mackay. Pp. 277. London: 

E. Btinn, Ltd., 1924. Price 3,7.s. net. 

Low-lenijx'rature carbonisation seems to possos.s a 
iiev'cr failing interest for many, not only in .scientific 
eirelc.s, lait also of the general public. The evils of 
smoke from the u.se of race coal ar<i .so apparent. 
I’he same coal partially earhoiiLsed would yield a 
smokcle.ss fuel which woidd readdy ignite and burn 
in the fireplaces now installed in British homes. 
Added to that there woidd be by-products of car¬ 
bonisation which, on the analogy of the existing 
carbonisation indnstrii's, might bo ex}X‘cted to yield 
a con.siderabic revenue and, incidentally, contribute 
to the su|)j)ly of liquid fuel which modern transport 
on sea and on land dcmawls in ever increasing 
quantities. As has been truly said, the advantages 
ar<‘ too obvious. 'I’hcrc are, of course, snags, many 
of them, which hinder the development of low-tem- 
(leraturc processes, as many of the investing public 
know, who have put uji the necessary capital, 
llnfortunately, in the jiast, insullieicnt well-authenti¬ 
cated results have been publicly available to enable 
the claims ]mt forward from time to time by inter¬ 
ested parties to be tested, a want which this book 
wdll certainly fill. T'he authors have been intimately 
associated with the work on low-tem])erature 
carbonisation which the Fuel Research Board has 
made one of its jirineipal objects. The writer is 
inclined to think that the production of this book 
is not the least valuable result of the Fuel Research 
staff's work. It is also a recommendation that the 
book under review is written round the results of the, 
work at the Fuel Keseareh Station—for books which 
are the records of first-hand exjieriencc cannot be 
loo wanniv welcomed. The fact that these results 
are among the few available and emanating from 
indeixmdent smirces renders them jx'culiarly im¬ 
portant. 

'I’here is a considerable space, devoted to supply 
of fuel in general, and particularly as it affects 
British conditions, ft is interesting to notice hero 
that whilst low-tenqxraturc carbonisation appeals 
to us primarily as a source of smokeless household 
fuel, elsewhere it is mainly the liquid products W'hich 
are sought. Free-burning domestic fuel is rela¬ 
tively unimixu-tant in countries whore closed stoves 
are almo.st universal. 

There follow important chapters on the funda¬ 
mentals of the subject—the cla.ssification of coal, 
the chemistry of the processes and products of coal 
carbonisation. To the trained chemist it may seem 
that unnecessary space is allotted to the formulie 
and characteristics of compouixLs which are to be 
found in any standard textbook of organic chemistry. 
The ])r<ifound difference between the effects of 
carbonisation at high and at low temperature has 
been rejieatcdly disclosed by the studies made from 
time to lime in the laboratory, and these arc traversed 
in the text. ' 

The inqxjrtant subject of. technical problems is 
treated in Chapter X, which will enable the enquir¬ 
ing reader to understand why low-temperature 
processes have made such imxlest headway in spite 


of the existence of the present gas and coke industries. 
These arc not troubled to the same degree by the 
swelling of coal during the carbonisation or by the 
production of a coke wmich is too friable to stand the 
handling which must be incurred in distribution. 
Both havm jirovcd most serious problems to the early 
inventors of low-temperature processes, but the 
intensive work of recent years show^s that neither 
can now bo regarded as insurmountable. The merits 
of low-temperature coke as fuel are surveyed with a 
temperance which is commendable. In countries 
where winter temjxratures are so low; or where fuel 
is so costly as to rule out the open fire as a means of 
domestic heating, low-temperature coke makes no 
siiecial appeal. Burned in a closed stove, it has no 
marked advantages over gas coke or anthracite. 
For this reason the writer thinlis that some claims 
for low-temperature coke, as for domestic water 
heating in an indejiendent boiler, arc rather over¬ 
stated (p. 151). 

Chapter XllI on the tar produced is largely a 
record of the results of the Fuel Research Station 
teats. These show that early expectations and claims 
as to the quantity and value of the tar products are 
without justification. Many of the constituents 
which give to high-tempiTaturc tar its commercial 
value are absent from the low temperature products, 
whilst other important fractions have no value 
to-day greater than that of crude fuel oil. It is 
here that the lessons of the coal-tar industry are 
useful. Gasworks tar was once similarly placed, 
and its many applications were only gradually dis¬ 
covered and its value was corresponilingly realised. 
The same path will have to be followed by the newer 
industry. The production of ammonia as a by¬ 
product cannot bo expected to help low-temperature 
carbonisation greatly, but the question is dealt 
with, and recent work bearing on the problem has 
been disou8.sed. 

Chapter XTX examines the no less formidable 
economic difficulties which will face a low-temperature 
industry when it has to bo established on a national 
scale—i.e., when markets have to be found for the 
products from millions of tons of coal. It is clear 
that all the products will have to find a stable market 
if the industry is to have a chance, and here the 
sale of the gas assumes a key position. Tfje town 
gas industry seems to be the only one which can 
utilise properly the kind and quantity of gas con¬ 
templated. It is shown that the fabulous profits 
often imagined are not likely to be realised. 

The book itself is a handsome and presentable 
example of the publisher’s art which one is accus¬ 
tomed to look for from the firm which has issued it. 
It can be recommended to aU who wish to find solid 
ground for opinions on so controversial a subject. 

H. J. Hodsman 


The large concentrator of the Consolidated Mining 
and Milling Co., at Anyox, British Columbia, has 
begun to work on low grade copper ore. Its capacity 
is 1600 t. of ore a day, and it is estimated there 
e.xists, for concentration, about 8—10 million t. 
of ore. 
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PARUAMENTARY NEWS 

HOUSE OF COMMONS 

(ierman Reparation (DyesluKs) 

Jn a written answer to Mr. Baker, Mr. Lirnn stated 
(hat the deliveries of dyestuffs as reparation to Allied 
I’owers from the commencement up to December 31, 
1923, are as follows (—British Empire, 7,664,993 kg. ; 
Italy, 6,274,601 kg. ; France, 4,276,533 kg.; Belgium, 
1.219,214 kg.; United States, 2,391,689 kg.; Japan, 
,i79,313 kg. ; Greece, 67,000 kg. ; and Serbia, 
!0,I40 kg., making a total of 25,683,389 kg.— 
June 23.) 

Oyesluffs 

Btiplying to Mr. Black, Mr. Webb said that the 
total importation of synthetic indigo during 1923 
loriounted to 413 tons. No reparation dyestufe were 
normally sold to the British Dyestuffs Corporation, 
hut in 1922, with the approval of the users, a special 

II ,\iisaction was entered into to sell to the Corporation 
;i ipiantity of 333 tons of synthetic indigo dye which 
«,is requisitioned from Germany. In the absence of 
romplete returns from the Reparation Commission 
I he board was unable to furnish the value in .sterling. 
Tins ,s])eeial parcel of indigo was sold to the British 
I )yestuffs Corporation at co.st plus freight and charges 
plus 5 ]K'r cent, on the gross cost. The difference 
hi t ween cost and selling price would be brought to 
Mccoimt by the Board in the Reparation Dyestuffs 
'I'l.cling Account. With the approval of hidigo 
users in this country the Corporation agreed to re-scll 
ihese (lyes in combination with a quantity of their 
OH 11 products at prices not to exceed Is. 3d. ix'r lb. 

III the case of sales to largo consumers. The trans- 
.ii lion had not been repeated.— {June 24.) 

Vinegar 

Mr. Hamion moved: “That leave bo given to 
lirmg in a Bill to prevent the sale of liquids or 
jirodiicts made in imitation of and purporting to be 
Miii'gar,” as it was one of the defects of the Food 
anil Drugs Act in this country that no provision had 
In cu made for fixing the standard of vinegar. The 
bill proposed to define malt vinegar and imitation 
vinegar. Malt vinegar was a brewed product 
pi( pared by the alcoholic and sulxsequent acetous 
temieiitation of barley or some other cereal, the 
still ('ll of which had been converted by malt. Imita- 
liou vinegar was prepared from commercial acetic 
acid. 'I'ho Bill followed principles which have been 
aliendy adopted under similar legislation in the 
I'liitcfl States, New Zealand, South Africa, Australia 
and Canada, namely, provisions for defining what 
viiirgiir really is, provisions for labelling of vinegar so 
tlial the publie will not bo deceived, the fixation of 
pi ii.ilties for the violation of the law, and arranging 
piiii ( dure in relation to offences under the Act. The 
''b|i ( I of the Bill was to fix a standard compelling 
til' vendor, whether wholesale or retail, to sell to the. 
piil'lie, as pure vinegar or malt vinegar, vinegar 
I'li ued in accordance with the principles for the 
iii.il.uig of malt vinegar. The motion was accepted. 

- I 'unc 26.) 


Drug Traite In India 

Answering Mr. (!. Wilson, Mr. Richards stated ' 
that the drug trade in India is regulateil by the 
Opium Act of 1857 and 1878, the Excise Act, 1896, 
a number of Provincial Acts, and Rules under these 
Acts. The provisions of these Acts and Rules w(^re 
not identical with those of the Dangerou.s Drugs Act, 
but they enabled the Government of India to fulfil 
her obhgations under the Hague Gonvention. The 
consumption in the Punjab in 1922-23, though 
greater than in the previous year, was only 
25,494 grains, or altout one grain jrer thousand of 
the population, which is very greatly below the 
consumption in European countries. The con¬ 
sumption of opium per head was 8-5 grains in 1902 — 
1903, and 6’25 grains in 1922—23. lluring the year 
1912—1913 the consumption per head was 10'75 grains, 
but there had been a steady decline since that year., 
The gross revenue from licence fees and duty was 
17 lakhs, 79,917 ru]ieea in 1902—1903, andSolakhs, 
86,027 rupees in 1922-1923.—(.Tune 30.) 


COMPANY NEWS 

BLEACHERS’ ASSOCIATION, LTD. 

The report for the year ended March 31, 192-1, 
shows a trading profit of £1,091,628, after deducting 
central charges and interest, and charging £379,328 
for repairs and maintenance, estimated amounts for 
income tax, corporation tax and special rejiairs. 
From this sum £180,000 has been d(‘duet(‘d for 
depreciation fund, £15,0(K) for leasehold and sundry 
property accounts, and £101,2.50 for debenture 
interest, leaving a net profit of £795,378, to which 
is added £361,712 brought forward. The final divi¬ 
dend proposed is 15 jier cent, actual, making 
20 per cent, for the year. The sum of £371,885 
remains to be brought forward, after allowing for 
payment of the preference dividends. 

COURTAULDS, UMITED 

A meeting of the shareholders will be held on 
July 17 to pass a resolution made by the directors 
in favour of a new bonus to shareholdei-s. It has 
been decided to place a v^alue of £16,013,629, instead 
of £7,804,021 ns .shown bv the balance sheet on 
December 31 last, uj)on the shares held by the 
company in the American Viscose Gorporation, and 
to carry the adtlitional amount of £8,209,608 to 
the credit of capital reserve account. The directors 
have also decided to increase the capital from 12 to 
20 millions by creating 8 million of 5 per cent, 
cumulath^e preference shares of £1 each, and to 
distribute these shares as fully' paid among the share¬ 
holders at the rate of two preference shares for 
every three existing shares, the first dividend on the 
new preference shares being payable on January 1 
next for the six months ended December 31. The 
dividends arc to be paid half-yearly, less tax. This 
handsome gift to the shareholders indicates the 
great prosjjerity of this artificial silk manufacturing 
company, whose capital, since 1914, hits been multi¬ 
plied ten times, its profits about six times, and the 
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amounts appropriated to reserves seven timiis. The 
directors have also declared an interim distribulion 
on the ordinary shares of Is. .Td., the same amount 
as last year. 'Phe present ordinary dividend absorbs 
about £1,8(K),(KJ0 net and the new preference shares 
will take £400,(l(K), less tax, annuall\-. Assuming that 
the'profits maintain the level--about £.'{,(KI0,00(» 
—it Would be pos.sible to meid the interest on the new 
preference en|)ital without n'dncing the onlinary 
dividend, and still leave a substantial margin for 
reserves.- (The Tinus, .June .'10.) 


REPORTS 

RuroUT ON THE iNDllSTHI.tr,, ('OMMEKCEVL, .tNI) 
TilcONO.Mlf StTU.VTloy IN PoLANII, Fubeuaiiv, 
1924. By K,. E. Ki.vikus, f'ommorcial Secretary, 
Warsaw. Department of Overseas Trade. 
Pp.40._ H.M.Stationery Olliee, 1924. ITiee Is.(Id. 

'I’lie country has <ontinued to experienee grc'at 
finaneial dillienlty, and in the year under review the 
whole life of the country was atleeted by the deprecia¬ 
tion in the enrrency. 'The advent to powiw of rVf. 
(Irabski was generally welcomed in business circles, 
but it is recognised that his stringent taxation pro¬ 
gramme must inevitably cause at first a general 
increase in prices, reduced jiroduction, aiul more 
unemployment. The conditions in industry, how- 
cA'cr, mitigated to some extent the effects of tho 
financial collajisc. 'Phe first year of Polish adminis¬ 
tration in Upper Silesia showed a consirlerable im- 
provenu'iit, the collajisc of the mark and the Ruhr 
occujiation heljiing to produce this resnlt. 

The favourable j)o.sition declined towards the end 
of tlic year, increased costs of jirodnetion being largely 
resjionsibk' as exjiorts necessarily fell. The textile 
iiifluatry felt this decline markedly in the middle of 
the jear, but the chemical industry made satisfactory 
jirogress, and production incrca.sed. The chief raw 
materials imported for this indu.strv are ji\ rites, 
phosphates, sodium nitrate, dyestuff intermediates, 
and fats, the last -named being the only one jirineipally 
obtained from Great Britain ; nearly all the necessary 
machinery is imjiorted from adjacent countries. The 
metallurgical indu.strv is steadily recovering from 
the ('ffccts of the (Terman occupation ; many imjiorts 
are absorbed by this industry, steel being obtained 
largely from Great Britain. 'The outjiut of sugar, 
irnjiroved, the estimated production being .‘120,(M:0 t. 

The favourable trade balance of recent years was 
maintained in 1923, exjiorts being about II jier cent, 
greater than imjiorts. Owing to competition from 
Germany not being so keen imjiorts fiom Great 
Britain were maintained throughout the year at 
about t;279,0(M) jicr month, but for this trade to in¬ 
crease jirices must fall. 'The information given in 
the last rejiort (rf. Chon, and Ind., 1923, 77(1) on the 
system of trading and jiavna'iit that should bo used 
by intending trailers is repeated in detail. Colonial 
goods, chemicals, and machinery are among articles 
in demand from this country. 


Development of the mining industry was satisfac¬ 
tory in 1923. The output of iron ore (Jan., to Oct.) 
was 3()(>,600t., of zinc ore, 200,600 t., of lead ore, 
14,000 t., of salt, 300,327 t., and of potassium salts, ^ 
1)4,154 t. Coal jiroduction amounted to 30,300,374 t 
in the same period. The petroleum industrj' showed, 
some expansion, the output in 1923 being 632,0441.,( 
about l]4,0(X)t. more than in 1922. | 

1 

Report on the Oommeroe and Industry in Bue-J 
OARIA, DATED Ferruary, 1924. B, C. B. pj 
Peake. Department of Overseas Trane. Pp. 20l 
H.M. Stationery Olliee, 1924. Price 9d. ■ 

'The favourable conditions obtaining in Bulgaria atl 
tho end of 1922 haxm not led to any marked improve-jj 
ment in the state of the country. Fluctuation in the!' 
value of tho lev between 860 in February and 350 in\ 
June had an unsettling effect, and for a time exjxir- f 
tation was impossible. The question of rejiarations-j 
and other obligations has atleeted the budget, which' 
for the current year will show a deficit, another 
disturbing factor. 'The present year can hardly be 
satisfactory for trade on account of the embargo on 
imjiortation, which has been placed on 150 ela.s.sea 
of goods, and whieb will affect British traders seriously, 
though textiles may still bo imported. The country • 
is in as good a jiosition as most Balkan ^'ates,j 
however, and progre.ss may be noliceablo again ion. 1 
'The natural resources, which are capable of devemp- j 
ment, may jirove of inlerest to British investors in 
the near future. 

The latest trade Ogures arc for 1922. As fore¬ 
shadowed in the la.st report (e/. Che.m. and Ind., 1923, 
662) exports exceeded imports, the former being 
valued at 4,330 million levas, and the latter at 4038j 
million levas. Germany supplied 21 per cent. oT 
the imports. Great Britain 15 jier cent., and Italy 
12 per cent. Of the exjiorts 'Turkey took 25 percent., 
Germany 17 per cent., and Italy, 13 pi>r cent. The 
embargo mentioned above makes the ojiening uji of 
traile difficult, but atlention might usefully be given 
to the demand for motors and agricultural machinery, 
though here good credit terms must be allowed. 

The oountry is largely agricultural, and the gooil 
cereal harvest in 1923 was of great value. 'The biet 
production was also good, and the 38,0001. of sugar 
which should be obtained will suffice for home nr-eds 
Coal was mined in 1922 to the extent of 1,921, 327 t 
whilst salt and cojijicr were also obtained to a small 
extent. 


STEEL PRODUCTION IN FRANCE IN APRIL, 1924 
On May 1, 136 blast furnaces were working ai 
Franco, being the same number ns on April 1. 
the same time 39 were ready for firing, and 45 were 
being built or repaired. 'The total outjiut of I '.'t 
iron in April was 651,323 tons, an increase of 16,7591. 
over March, and the production of steel rose (« 
567,4851. 
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MARKET REPORT 

ITiis Market Report ie compiled from special information 
received from the Manufacturers concerned. 

Unless otherwise stated the prices quoted below cover fair 
quanitties net and naked at seUcra' works. 

OBNERAL HEAVY CHEMICALS 

Acetic Acid, 40% tech. .. £23 10s. per ton. 

Acid, Boric, Commercial— 

Crysfc. .. .. .. £45 per ton. 

Powder .. .. £47 per ton. 

Acid Hydroohlorio .. 3s. 6d.—Os. per carboy d/d., 

according to purity, strength 
and locality. 

Acid Nitrlo 80® Tw. .. £21 lOs.—£27 per ton makers* 
works according to district and 
quality. 

Acid Sulphuric •• Average National prices f.o.r. 

makers' works, with alight varia^- 
tk>na up and down owing to 
local considerations : 140® Tw., 
Crude Acid, 65a. per ton. 168® 
Tw., Arsenical. £5 lOs. per ton. 
168® Tw., Non-arsenical, £6 15s. 


Barytes ., .. .. £3 lOs. to £6 15a. per ton, accord¬ 

ing to quality. 

Cadmium Sulphide .. 3s. 9d. per lb. 

Carbon Bisulphide .. £24‘-£26 por ton according to 
quantity. 

Carbon Black .. .. 6|d.—6|d. j>or lb. Market Grmer. 

Carbon Tetrachloride .. £66 per ton, dnuna free. 
Chromium Oxide, green.. Is. 3d. per lb. 

r 4Jd.—6id. per lb. Doinand very 
Indinrubber Substitutes, 1 brisk. Prices likoly to remain 
Wliite and Dark 1 steady owing to firmness of 
V raposeed oils. 

Lamp Black .. ,. 458 per cwt, barrels free. 

Lead Hyposulphite .. 74d. per lb. 

Lithopone, 30 % .. .. £22 10s. per ton. 

Mineral Rubber “ Rub- 

pron ” .. ., .. £15 lOs. per ton f.o.r. London. 

Sulphur .. .. .. £10—£12 per ton, ac^cording to 

quality. 

Sulphur Chloride .. 3d. per lb., carboys extra. 
Thiooarbanilide .. .. 28. 6d. per lb. 

Vermilion, r>Qle or deep .. 4s. lOd. per Ih. 

Zinc Sulphide .. .. 7^d.—Is. 8d. por lb., according to 

quality. 


per ton. 

Ammonia Alkali.. .. £0 15s. per ton, f.o.r. Special 

terms for contracts. 

Bleaching Powder .. Spot £11 d/d. : Contract £10 d/d. 
4 ton lots. 

Bisulphite of Lime .. £7 per ton, packages extra. 

Borax. Commercial— 

Crystal ,. .. .. £26 por ton. 

Powder .. .. £26 per ton. 

(Packed in 2-cwt. bags, carriage 
paid any station in Great 
Britain.) 

fnleium Chloride .. £6 17s. Cd. per ton d/d. 

Methylated Spirit 64 o.p.— 

Indufitrial .. .. 3s. Id.—38. 6d. per gallon, accord¬ 

ing to quantity. 

Mineralised . , . , 48. 2d.—4«. 6d. 

!^)ta:•lll Caustic .. .. £30—£33 por ton. 

Bolass. Bichromate .. 5id. per lb. 

Potass. Chlorate.. .. 3d.—Id. per lb. 

Saiatninomao .. .. £32 per ton d/d. 

Salt (.^ako.. .. .. £3 lOs. por ton d/d. 

Soda Caustic, solid .. Spotlota: delivered. £16 ITs. 6d. to 
£10 7fl. 6d. per ton, according to 
strength. 208. less for contracts. 

Soda Crj'stals ., .. £5 5s—£5 10s. per ton ox railway 

depots or ports. 

Sod. Aeotato 97/98% .. £24 por ton. 

S{)(l Bicarbonate .. £10 10s. por ton, carr. paid. 

So<L Hadiroinate. . .. 4jd. per lb. • 

Soil. Bisulphite Powder 

60/62%.. .. £18—£19 per ton, according to 

quantity, f.o.b., 1-cwt. iron 


WOOD DISTILLATION PRODUCTS 

Acetate of Lime— 

Brown .. .. .. £14 lOs. por ton d/d. Demand 

active. 

Grey .. .. .. £19- -£20 per ton. Fair demand. 

Liquor .. .. .. 9d. per gall. 32® I’w. 

Charcoal .. .. .. £7 Ss.—£9 lajr ton, according to 

grailo and locality. Demand 
liolow normal. 

Iron Liquor .. .. Is. 7d. per gall. 32® Tw. 

Is. 2d. .. „ 24® Tw. 

Red Liquor .. .. lOd.—Is. per gall. 14/16® Tw. 

Wood Creosote .. .. 2s. 7d. per gall. Unrefined. 

Wood Naphtha— 

Miscible .. .. 58. per gall. 00*/', O.P. Market dull. 

Solvent .. .. 5s. 6d. por gall. 40% O.P. 

Fairly good demand. 

Wood Tar .. .. £5 por ton. 

Brown Sugar of Lead .. £40 per ton. 

TAR PRODUCTS 

Acid Carbolic— 

Crystals .. .. 6Ad.--'6Jil. por Ib. Bel ter inquiiy. 

Crude 60’s .. .. Is. 9d,--ls. lOd, per gall. Market 

flat. Only odd lots being 
* oflerod. 

Acid Cresylic, 97/99 .. 2a Id.—23. 2d. per gall. Demand 

still good. ^Market firm. 

Pale 96% .. .. Is. lOd.- Is. lid. per gall. Steady 

demand. 

Dark .. . .. Is. 8d.—la. lid. per gall. Steady 


driun.s inclmlod. 


busbioas. 


s«mI Chlorate .. .. 3d. per lb. 

■Sod. Nitrate rBtd. 06% .. £13 Ss. -£13 lOs. per ton ox 
Liverpool. Nominal. 

Sod. Nitrite, 100% basis £27 por ton d/d. 

Sulpliide cono. 60/65 About £14 lOs. per ton d/d. 

'^od. Sulphide cryst. .. £9 per ton d/d. 

*^ 00 . >Suiphite, Pea Cryst. £15 per ton f.o.r. London, I cwt. 


Anthracene Pasfo 40% .. 4d. por unit per cwt. Nominal 
price. No business. 

Anthracene Oil— 

Strained .. .. OJd. per gall. Very quiet. 

Unstrained .. 8id.--9d. per gall. 

Benzole— 

Crude 65’s .. .. lOJd.—Is. per gall, ex works in 


kegs included. 

RUBBER CHEMICALS 

Antimony sulphide— 

Itolden .. .. ,. 5jd.—-Is. 4d. per lb., accordiiig to 

quality. 

Crimson .. ..Is. 3d.—-Is. 6d. per lb,, according 

to quality. 

Arseiuo Sulphide, YeUow Is. lld. per lb. 


Standard Motor 
Pure 

Toluole—90% 
Pure 

Xylol ooml. 

Pure 


tank wagons. 

.. Is. 4id.—U. 6d. per gall, ox works 
in tana wagons. 

.. Is. 84d.--ls. lOd. per gall, ox 
works in tank wagons. 

.. Is. 54d. per gall. 

.. Is. lOd.—28. per gall. 

.. 2s. 3d. per gall. 

.. 3s. 3d. por gall. 
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Creosote— 

Creaylio 20/24% .. 9d.—9Jd. por gall. Few inquiries. 

Middle Oil .. 6jd.—9d. per pall, according to 

Heavy .. .. ^ grade and district. Market very 

Standard Specification ) quiot. 

Naphtha — 

Solvent 90/160 .. Is. 4(1.—^Is. 6d. Market steady. 

Solvent 90/190 Is. Id.— la. 4d. Fair business, 

passing. 

Naphthalene Crude— 

Drained CrooRoto Salts £0—£6 10 b. Demand falling off. 
Whizzed or hot presHod £9- £12 per ton. Little business. 
Naphthalene— 

Crystals and Flaked .. £IC— £17 por ton. 

Pitch, mcdiiun soft .. 628. 6d.—4578. 6d. per ton. No 
export business at prosent 
Plenty of inquiiie-s for next 
season. 

Pyridine --90/160 .. 21s.—22s. per gall- Market loss 

lirm. 

Heavy .. 12a.—128. Cd. Market steady. 

INTERMEDIATES AND DYES 

BuRine.ss in clyo.stuffH bas boon fairly pood, but very little 
iinprovonient is hIiowti. i*rit(»s roinnin con.^tant. 

In the following list of Tntermodiatos delivered prices 
include packagtjs ovcopt whore otherwise stated. 

Acetic Anhydride 95% .. la. 6d. per lb. 

Acid H . . . . .. 49. 3d. per lb 100% basis d/.l. 

Acid Naphthionic .. 2s. 4d. per lb. 100% basis d/d. 
Acid Neville and Wiql her 5s. 8d. per lb. 100% basis d/d. 

Acid SaluyJic, tech. .. l.s. l^d. per lb. JSfeady demand. 

Acid Sulphanilic .. 9Jd. iwr lb. 100% basis d/d. 

Aluminiiun Chloride, an* 

hyd. .. .. ..Is. per lb. d/d. 

Aniline Oil .. .. 7|d.—8Jd. per lb. nakod at works. 

Anilino Salts .. .. 7Jd.—9d. per lb. nakod oi works. 

Antimony Pentachlorido Is. per lb. d/d. 

Benzidino Baso .. . . 48. 6d. per lb. 100% basis d/d. 

Benzyl Chloride OS^o .. Is. 3d. per lb. 

^>-Chlorphcnol .. .. 4s. 3d. por lb. d/d. 

p-Cliloranilino ..3s. per lb. 100% basis. 

o-Crosol I9‘3l°0. .. 4jd. per lb. Demand steady. 

m-Oreaol 98/100% .. 2s. Id.—2s. 3d. per lb. Demand 

moderate. 

p-Creaol 32/34” C. .. 2e. Id.—28. 3d, per lb. Demand 
moderate. 

Dichloranilino .. .. 3s. per lb. 

Diehloraniline S. Acid .. 28. 6d. per lb. 100% basis. 
p*Dichlorbonz(jI .. .. £76 per ton. 

Diethj^lanilino ..4s 9d. per lb. d/d., packages 

extra, returnable. 

Dimothylnnilino .. .. 2 h. 4d. por lb. d/d. Drums extra. 

Dinitrobenzone .. .. 9d. por lb. naked at works. 

Dinitrochlorbenzol .. £84 10a. per ton d/d. 
Dinitrotoluene—48/50^ C. Sd.-—9d. per lb. naked at works. 

66/68® C, Is. 2d. per Ib. naked at works. 
Dipbonylamlne .. .. 38. por lb, d/d 

Monochlorbenzol .. £63 per ton. 

^Naphthol . . .. iH. Id. per lb. d/d. 

a-Naphthylomine .. Is. 4id. per lb. d/cl. 

^•Naphthylamme .. 48. per lb. d/d. 

m-Nitraniline .. ..Os, 3d. per Jb. d/d. 

p-Nitranilino .. ..28. 4d. per lb. d/d. 

Nitrobenzene .. .. 5Jd.—*5^(1. per lb. naked at works. 

o-Nitrochlorbenzol .. 28. per lb. 100% basis d/d. 
Nitronaphthalene .. 11|(1. por lb. d/d. 
p-Nitrophenol 9d. per lb. 100% basis d/d. 

p-Nitro-o-amido-phenol 4». 6d. per lb. 100% basis, 
fii'Phenylene Diamine .. Is. 2d. per Ib. <1 'd. 
j?-Phenylene Diamine ., 10s. 3d. per lb. 100% basis d/d. 

R. Salt .. ,. ., 2 b. 6d. per lb. 100% basis d/d. 

Sodium Naphthionate ,. 2s. 6d. per lb. 100 % basis d/d. 


July 4, im 

0 ‘Toluidine .. .. 8|<i. per lb. 

P'ToluidiDe .. 3s. 6d. por lb. naked at works. 

m<Toluylene Diamine .. 4 b. 6d. per lb. d/d. 

PHARMACEUTICAL AND PHOTOORAPHIC 
CHEMICALS 

Acid, Acetic 80% B.P ., £47 per ton. 

Acid, Acetyl Salicylic .. 3s. 3d. per lb. Value and demand 
maintained. 

Acid, Benzoic B.P. .. Ss. 6d. per lb. Larger supplies 
available. Market easier. 

Acid, Boric B.P. .. Cryst. £61 per ton, Powder £65 

per ton. Carriage paid any 
station in Groat Britain. Prices 
reduced by £3 por ton. 

Acid, Camphoric.. .. 19s.—^21s. per lb. 

Acid, Citric . • .. Is. 6|d. per lb., less 5% for ton 

lots. Market extremely firm. 
Upward- tendonoy. 

Acid, Gallio .. .. 3s. per lb. for pure crystal. 

Market firmer. 

Acid, l*yrogallic, Cryst. .. 7s. per lb. for 1 owt. lots. Market 
firm: increasing demand. 

Acid, Salicylic .. .. Prices quoted from 2a. per lb. 

down to Is. 7d. for ton lots. 
Market still weak. Keen com¬ 
petition and smaller demand. 

Acid, Tannic B.P. .. Ss. per lb. Market quiet. 

Acid, Tartaric .. ..la. l|d.—Is. 2d. por lb. less 6%, 

Better tone but not yot very 
active. Cheap offers of socond 
hand parcels of foreign acid. 
Higher prices expected in view 
’ of firmness of raw materials. 

Amidol .. .. .. 9s. per lb. d/d. 

Acetanilide .. . . 2s. 3d. por lb. for quantity. 

Domand slow. Prices elmdod to 
fl(Hmro largo orders. 

Amidopyrin .. .. 13.s. 3d. per lb. Neglected. Stocks 

low. 

Ammon. Benzoate .. 3s. 3d.—Ss. 6d. per lb. according 
to quantity. 

Ammon. Carbonate B.P. £37 por ton. 

Atropine Sulphate .. 128. 6d. per oz. for English make. 

Barbitono.. .. .. 15s. per lb. Quiet market. 

Bonzonophthol .. . , 6a. per lb. Small inquiiy. 

Bismuth Salts .. .. A steady market. Prices according 

to quantity : 

Bismuth Carbonate .. 128. 9d,—148. 9d. per lb. 

„ Citrate.. .. lls. 4d.—13s. 4d. „ 

„ Salicylate .. lOs. 2d.—12 b. 2d. „ 

„ Subnitrate .. lOs. 9d.—128. 9d. ,, 

Borax B.P. .. .. Crystal £29, Powder £30 per ton. 

Carriage paid any station in 
Great Britain. 

Bromides—■ .. .. Fluctuating market. Continental 

prices decidedly firmer. 
Potassium .. .. lid. por lb. 

Sodium.. .. ..Is. ,, 

Ammonium .. .. la. Id. per Ib. 

Calcium Luotate.. .. Demand active. Good Englisli 

make con be had from Is. 7d 
to 28. 6d. per lb. 

Chloral Hydmto .. 3a 7d.—38. 9d. per lb , duty jxiid 

Chloroform .. .. 23. per Ib. for cwt. lots. Very steady 

Creosote Carbonate .. 6e. 6d. per lb. Little demand. 

Formaldehyde .. .. £65 per ton, ex works. Englifb 

make. 

Glycerophosphates— Fair business passings 

Calcium, soluble and 

citrate free .. .. 78. per lb. 

Iron .. .. .. 8e. 9d. per lb. 

Magnesium .. .. 98. per lb. 

Potassium, 60% .. 3s. 6d. per lb. 

Sodium, 60% .. .. 28. 6d. ,| 
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Guaiaool Carbonate *. 1 la. per lb. for cwt. lota. Slightly 
cheaper. 

Hexamine .. . ^ 3s. 6d. per lb. for Engiu^ make. 

Market quiet and steady. 

Homatropino Hydrobro* 

mide.30s. per oz. 

Hydrastine hydroohlor .. English make offered at 120 b. per 
OK. 

Hydroquinone .. .. 4a. 3d. per lb. in cwt. lots. Foreign 

make. 


Hypophoaphites— 

Calcium .. ,. Ss. 6d. per lb., for 28.1b. lota. 

Fotassiuin .. .. 4s, Id. per lb. 

Sodium .. .. 48. ,, 

Iron. Ammon. Citrate B.P. 28. Id.—2 b. 5d. per lb., according 

to quantity. 

Magnesium Carbonate— 

Light Commercial .. £36 per ton net. 

Magnesium Oxide— 

Light Commercial .. £75 per ton, less 2^%. 

Heavy Commercial .. £26 per ton, loss 2J%. 

Heavy Pure .. 2s.—-28. 2d. per lb., according to 

quantity. Steady market. 

Mnnthol— 


A.I^.lt. recryst. B.P. 
Syuthotio 


Mercurials 
Kc(i oxide 
( orrosive sublimate 
W bite precip. .. 
Calomel 

Melhyl Salictylate 

Methyl Sulphonal 
Metoi 

I ’araforrnal Jehyde 
I'jiraMchydo 


riiciuicetin 


52s. 6d. per lb. Weaker. 

26s.—358. per lb., according to 
quantity. English make. Steady 
demand. 

Market firm. 

5a. 3d.— 58. 4d. per lb. 

38. 6d.— 38. 7d. 

4s. 7d.—4s. 8d. „ 

33. lid.—4s. „ 

23.—2fl. 3d. per lb. for carboys. 
Not much demand. 

208. per lb. 

lls. per lb. British make. 

3s. per lb. More inquiry. 

Is. 4d.— Ik. Cd. por U>. in Leo 
bottles and cases, according to 
holder and quantity. 

63. per lb. Ample stocks avaiL 
able. 


riii'iiazone 

riirnolphtbalcin 

Potass. Bitartrate-— 
y‘.>/100% (Creare 
Tartar) 


I’otass (’itrato 
I’i'lass. Iodide 


J'otjis.'j. Metabisulphito 
Cuuiino Sulphate 

Tb'son'in . . .. 

Saerharuj.. 

•'^•dol 


.. 78. 3d. por lb. for cwt. lots. Quiet. 
.. Os. Od. per lb. Easier with sup- 
plii'S more plentiful. 


of 

.. 888. per cwt., lees 2J% for ton 
lota. Firm market. Prices have 
upward tendency. 

.. 1». lOd—2s. 2d. per lb. 

.. ICs. 8d.'—17a. 5d. per lb., accord* 
ing to quantity. Demand con* 
tinuca. * 

.. 7id. per lb., 1-cwt. kogs included. 

. . 28 . 3d.—28. 4d. per oz., in 100 oz. 
tins. Steady market. 

,. 5e. Od. per lb. Sales hIuw. 

.. 03a. per lb., in 50-lb. lots. 

.. 3ft. 6d.—3 k. 11(1 per lb. liasier 
in sympathy with other salicyl* 
ateft. 


SiKvr protoinato.. .. Os. Cd. per lb. 

Sxi. Henzoato, B.P. .. 2 k . 9d. per lb. In quantity for 
BritiBh prodiu^t. 

^‘k 1. Citrate, B.P.C., 1923 Is, lid.—2s. 2d. per lb., according 
to quantity. Finn in common 
with other citrates, 

‘^'><1. Hyposulphite— 

Photographic .. .. £13—£15 per ton, according to 

quantity, d/d, consignee’s sta¬ 
tion in 1 -cwt. kogs. 

•''"d. Metabiaulphite cryst. 378. 6d.—60$. per cwt. nett casli, 
according to quantity. 


Sod. Nitroprustide 
Sod. Potass. Tartrate 
(Roohelle Salt) 

Sod. Salicylato .. 


Sod. Sulphide- 
Pure recryst. .. 

Sod. Sulphite, anhydrous 


Thymol .. 


168. per lb. Less for quantity. 

778. 6d.—Sis. 0d. per cwt., accord¬ 
ing to quantity. Market quiet. 

Market more nctiv’o. Powder 
28. 2d.—2s. (k 1. per lb. Crystal 
at 28. 5d. —2a. 8(1. por U>. Flake 
28. 9d.—2s. lOd. por lb. 

lOd.—-Is. 2d. per lb., according 
to quantity. 

£27 iOs.—£28 10a. per ton, accord¬ 
ing to quantity, 1-cwt. kegs 
included. In largo casks £1 per 
ton less. 

loH. 9d, -178. 6d. por lb. for good 
white crystal from ujowan S(icd. 
"Wry firm and scurc-e. 


PERPUMERY CHEMICALS 


Acetophenone 

12s. 6d. per lb. 

Aubopine .. 

Ms. 6(1. 

Amyl Acetate 

2s. Od. ,, 

Amy! Butyrate .. 

6a. 9d. „ 

Amyl Salicylato .. 

3s. 3d. 

Anothol (M.P. 21/22'’0,) 
Benzyl Acetate from Chio- 

4s. 6d. ,, 

rine-free Benzyl Al('ohol 
Benzyl Alcohol free from 

2s. ItUd. 

ClJorino 

Benzaldohyde free from 

2h. lOjd. ,, 

Chlorine 

3s, Cd. ,, 

Benzyl Benzoate 

Ciunamio Aldehyde 

33. 6d. ,, 

Natural 

16a. 6d. ,, 

Coumariu 

20s. „ 

Citronellol 

168. ,, 

Citral 

lOs. ,, 

Ethyl Cinnamate 

158. „ 

Ethyl Phthalate .. 

3s. 3d. ,, 

Eugenol .. 

IOh. 6d. ,, 

Geraniol (Palnmrosa) 

35h. ,, 

Oeraniol .. 

11a.- ~l8s. 6d. por lb. 

Holiotropino 

7a. per ll>. 

Iso Eugenol 

loa. 9d. 

Linalol ox Bois do H(»so.. 

26a. 

linalyl Acetate .. 

263. ,, 

Methyl Anthranilate 

9s. 6d. ,, 

Methyl Benzoate 

6s. ,, 

Musk Ambrotto .. 

4.‘').s. ,, 

Musk Xylol 

16s. 6d. „ 

N('roliji 

48. 9d. ,, 

Phenyl Ethyl Aisetato .. 

128. Cd. ,, 

Phenyl Ethyl Alcohol .. 

16s. „ 

Rhodinol ., 

578. 6d. 

Safrol 

Is. lOd. ,, 

Tcrpinool .. 

2s. Id. ,. 

V^anillin .. 

24s.—24s. 9d. {)or lb. P 
ducod. Demand steady. 

ESSENTIAL OILS 

Almond Oil, Foreign 

S'.P.A. 

15s. Cd. per lb. 

Anise Oil .. 

23. 8(1. por lb. 

Borgamot Oil 

lOs. Cd. per lb. 

Bourbon Geranium Oil .. 

36s. 6d. 

Camphor Oil 

768, per cwt. 

Cananga Oil Java 

lOs. 6d. per lb. 

Cinnamon Oil, Leaf 

6Jd, per oz. 

Cassia Oil, 80/85% 
Citronella Oil— 

8s. 9d. per lb. 

Java 86/90% .. 

6s. per lb. 

Ceylon .. 

3s. 9d. per lb. 

Clove Oil. 

76. 3d. per lb. 
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Eaoalypttis Oil 70/75%.. 28. 2d. por lb. 
Lavender Oil— 

French 38/40% Ketera 27b. 6d. per lb. 


Lemon Oil 

.. 3s. 2d. per lb. 

Lernongross Oil 

.. 3d. por oz. 

Orange Oil, Sweet 

.. 138. 9d. per lb. 

Otto of Rose Oil— 

Bulgarian 

.. 27fl. 6d. per oz. 

Anatolian 

.. 239. 6d. }>er oz. 

Palma Rosa Oil .. 

.. 19a. per Ib. 

Peppermint Oil— 

Wayne County 

.. 20s. 9d. per lb. 

Japanese 

.. 15a. 6d. per lb. 

Potitgrain Oil 

.. lOs. per lb. 

Sandal Wood Oil 

Mysore . . 

.. 26s. 6d. per lb. 

Australian 

.. 218. per lb. 


PATENT LIST 

The dfttei fftven In this list In the esse of Appiioatioiui for Petontn 
those of applioations, and in the case of Complete Speclflcatloos aoc^ted 
those of the Otncial Joamals In which the acceptance Is announced. Com* 
plete Bpecldcatlons thus advertised as acceptea are open to inspeotton at 
the Patent Offloe Immediately, and to opposition l>ef(>rQ ; they 

are on sale at Is. each at the Patent Omce. Hale Branch. Quality Court. 
Oliauoery J.aod, London, W.C. 2, on July lOtli. 

1.—Applications 

Douglay. Apparatus for Koparatiiig liquids from x^’Q-riulatod 
Buhnlnncos. 11.827. .Tuno 10. 

Oroeii mid Offilon. Si.'paratiiiir cluuuioallv-iinmisoiblo liquids. 
14.804. Juno 19. 

Holloway and North Britisli Diosol Enguio Works. 
C'onlrifugal soparators. 14.093. duno 18. 

Nyroji. MoHiod of altering properties of fluids. 14,027. 
June 17. 

Hitoliio. Drier. l+j.'iOI. .Tuno 10. 

Seliindler. Mixing drums. l.'»,041. June 21. (fSu’itz., 
27.0.23.) 

Wado (DnIT I'atonts To.). Fnrnai'i's. I-l,o73. Juno 1(>. 
Woiss. Drying-eylinilers ete. 14,881. tfiino 19. 

1.—Complete Specifications Accepted 

3110 (I92.‘(). Lillesimll Ltd., and Bishop. Cuntiifugal 
filter or Hcfiarator. (217,204.) 

10,091 (1923). Heyl. S< a 11. 

20,299 (1923). Bra<'kc*tt, and Hraclcett and Co., Lt<l. 
Seroening or filtering af'pnralii.s. (217,1(52.) 

21,137 (1923). Klinoro (Cianley). }t<*moval of froii 
jiioisturn from subblunecs by eenlnfngal means. (217,409.) 

22,010 (1923). Diiclaux. Mamifacturo of ultra-filter 

jnenibranes. (203,71 4.) 

r)r>r>2 (1921). Cruuss. r<‘ntnfugal div'lng-mm-liiuos. 

(212..7.")I.) 

il.—Applications 

Forst. 1 4,777. Sn \']I. 

l^’i'ey. Fuel ('oin[>aet. 14,7a3. Jniio 18. (I'.IS., 2.>.7.2.3.) 

(Jlasgow, and Ihinipbreys luat Clasgou’, Ltd. Watt r-gas 
generators. 14,714. Juno 18. 

Hv\. M.rilO, 11,94:.. Sr.f XII. 

Heyl. Ol.lmning volaLle j.rodiu ls fi’om /tnneral ikqx.sits 
in situ. 14,oil. Juno 10. 

Heyl. 'JVi'nlrneiit of sulpliur-i unlaining oils. 14,924. 
Juno 20 . 

Hines Laying du-t in eoal mines elo. 14,.787. Juno 17. 
MiuUx*. l‘rodui l i(>n of petroleum from vegetable ole. 
oilfi hikI gl.\ <:ei ides. 14,743. Juno 18. (Fr., 28.0.23.) 

Moore. Muiiuftalnro of eombustilJe gases. 14,798. 
June 19. 

Kudo. Production of water gas fiom soliil fuel, 14,708. 
June 18. 


IL—Complete Specifications Accepted 

0023(1^23). Corthesy and Mills* Combustion of fuel< ' 
(217,359.) 

10,247 (1923). Thornton and Illingworth. See VIII. 

16,091 (1023). Tleyl. Hotary distillation retorts. (217,428.) 
1053 (1924). Koppers Co. RogenerativelyJieatod vertiool 
retort furiuuies. (210,085.) 

III. —Complete Specification Accepted 

18,691(1923). Baglin. Rogenorativo coko ovens. (217,454.) 

IV, —Applications 

Forcart, and Haco Gos. Production of albumen-dyestuff 
products etc. 15,031. Juno 21. 

Imray (Soo. of Chemi(Jol Industry in Basic). Manufacture 
of dyoaiulls. 14,768. Juno 18, 

IV. —Complete Specification Accepted 

2377 (1924). Chomischo Fabrik Griesholru-Elektron. 

See VI, 

V. —Application 

Courtaulds, Ltd., and Gardner. Mamifacturo of threads 
or filauKuits of eolluloso e.stors. 14,943. Juno 20. 

V. —Complete Specillcations Accepted 

6570 (1923). Dreyfus, Mamifacturo of threads and 
filaments from collulosc derivatives. (217,287.) 

6980 (1923). Fine Cotton Spinnors’ ami JfoubleiB’ 
Assoi’iotion, Ltd., Balls, and Hutcdiins. Pre[>nration of 
tihrous matormls for sjiinning. 

20,321 (1923). Kuos. Manufacture of paper. (202,314.) 

VI. —Applications 

BiwMiloy, Hill, and British Dyostuffs Corjioration. Pro- 
diiolion of groeiiiah-yollow shades on acotyl silk. 14,950. 
Juno 20. 

Lepino. Dyeing etc. machines. 14,822. .Juno 19. 

VI. —Complete Specification Accepted 

2377 (1924). f’liemiseho Fabrik GrieshoLin - Elektron, 
J^roeess of pro<lucing on the fibre uzo-dyostiifls from aryl- 
amides of 2 : 3-oxynaphthoic acid. (210,462.) 

VII. —^Applications 

(’owlow. Prorass for producing and utiliHing alkalis and 
alumina. 14,703. Juno 18. 

Foi'st. Koertvory of ammonia and ammonium eoinpound-i 
froju gase.s. 14.777. Juno 18. 

Norsk iI^\dro-Flclctrisk Kvaol.stofaktieselskab. JVocoss f*>r 
2 >rodm‘tion of catalysts for .syntlicsis of ammonia. 15,04.'). 
Juno 21. (Norway, 14.7.23.) 

Vli.—Complete Specifications Accepted 

5849 (1923). Bone. IVoduction of activated nitrogen 
(217,277.) 

21,072 (1923). JolitiHon (Badischo Aiiilin und Soda 
Fabrik). Manufmduro of fannio acid. (217,407.) 

21,089 (1923). Wallace. Hoeovery of soda from 
solution.s. (217,468.) 

VIH.—Application 

(kmoral I’^leciric Co., Ltd. Hoailily fu.siblu glasses and 
oiiamels. 11,532. Juno 16. ((h'r., 24.1.21.) 

VIII. —Complete Specification Accepted 

10,247 (1923). Thornton and Illingworth. Silica "i‘ 

refractory Oroclay blocks and bricks for coke oven walL. 
furnaco linings, and the like. (217,377.) 

IX. —Applications 

Graham anil Abicktiy. Wati^rproofing concrotc ''' 
14,838. Juno 19. 

Grieve, and Jamo.son and Co. Mamifacturo of emulsions ' ' 
bitumon et<r. 14,510. Juno 10. 

Kaisor-Wilholm-Institut fiir Fiscnfoi’H<*hung, and Hess- 1 . 
Production of artificial stono etc. 14,628. Juno 1” 
(Gor., 25.6.23.) 
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IX. -^Conplete Speclflcttioof Accepted 

33,343 (1922). Hoizvoredelunp Ges., and Trenklor. Pro- 
cesa for hardening wood. (217,095.) 

C315 (1923). Lefoburo. Concrt'te, coinonta, plasters, and 
the like. (217,279.) 

8019 (1923). Anxioa. Ocinontitioua composition. 

(217,343.) 

11,801 (1923). Piekatono. Manufacture of mortar, arti* 
(icial stone, conoreto, and the like. (217,388.) 

X. -^AppUcetlods 

Cojnpagnio des Forges do ChatilJon, Commontry, et Neuves- 
vfaiHonH. Thermic treatment of stool ot-c. 14,976. Juno 20. 
,hV.. 13.2.23.) 

Forranti, Ltd., and Forrariti* Protection of metals. 
I4.H69. June 19. 

Fitzgerald. Moans for recovering gold oto. from dilute 
.olutioiis. 15,042. Juno 21. 

.Iordan. Softening aluminimn-plaied iron artic-l€»s. 14,909. 

.iiiiiu 20. 

.forthm. Aluminium plating of spooled metal bands etc. 
14.970. Juno 20. 

Kelly. After-troatment, finishing, and working of alloys 
11,.'>90. -Tuutj 17. 

Killy. Alloys. 1-1,.594. Juno 17. 

Kfupp Akt.-Ges. Friodri(;h-Alfrod-Hutte. Devices for 
jiuumfacliiring stool. 14,937. Juno 20. (Ger., 8.7.23.) 
I’uolc. Soldor. 14,897. Juno 20. 

(I’Eloctro-Cliiimo, (rF>lo(Jro*M6talUirgie, et d(is Aci«Vies 
l-lliK (rii‘iu«‘s <l’Ugino. K>rt.racting tin from minc’>rals, alloys, 
. 1 ,-. 14,502. Juno 10. (Kr.. 21.6.23.) 

.Siiituncrs. Coating metals with other metals. 14,.593. 
-IlUH- 17. 

Complete Specifications Accepted 

1110 (1923). Berlin. Reducing metallic oxides. 

7 lo8 (1923). Dicker. (N. V. HoIhinUsclie 'J’ungsten- 
Wia.uUabriek). M'reatrnont of timgston ami other metals 
liiunig a lijgh melting point. (217,322.) 

10,10.5 (1923). Uoop<?r. Production of aluininiuni and 
sill. 0/1 from bauxite etc. (217,370.) 

12.173 (192.3). Harris. Refining of metals. (217,391.) 
22."0 (1923). Ge'-cliwind. Hoasting-furnaecs. (217,477.) 
22.7 to (192.3). (Jelsenlrirelienci- BergueikH-A.-t J., and 
0|)ilrr)>cik. Granulating slag (204,318.) 

XI. —Applications 

Kl(‘clrlc baltericH. 15,040. Jinie 21. 

H.uuii.sii-r. Slonige b;4t«'ries. 14,.57(i. Juno 10. 

I’ lt rick (Meyer-KeiliT ot I'io.). 14,709. >So’- XJ X. 

Mens..II lOlecf 1 ‘ical treatment of solid.s and liquids. 
J 1.509. .huu' 10. 

Xi. Complete Specifications Accepted 

3'!.025 (1922). Prior anil Riley. Seleiiiiun rolls. (210,942.) 
11,015 (1923). Jack.soii (M/itliie.son Alkali Works, Ine.). 
I'.l< ( tr<t!\ 1 !<• processes. (217,414.) 

2il,594 (1923). Kutsuiuori. Klcctric butteries. (217,405.j 

XII. —Applications 

Mjuis(1i1<h. Manufacture of syntliotie lanolin. 14,480. 

■bite- 10. 

Iliy Keiiioval of suspended matters from oils <?fc. 
11.5)0. 11,945. June 10 and 20. 

Aholha. 14,743. II. 

JSchciitdilc. Manufacture of soap. 14,009. Juno 17. 

Xll. -Complete Specification Accepted 
9337 (1923). Pearson andGo., Ltd., and Clark. Removing 
"•f<mr and flavour from <‘od liver oils et<5., or from tlio un- 
"MioniJiuble portion thereof ill Buch a manner us to retain 
^•Nunul activity. (217,303.) 

A MI. —Applications 

I'Twilligor. Synt.heti(5 resins. 14,052, 14,053. Juno 17. 
U 3^., 29.0.23 and 5.7.23.)' 


XIII. -~Complcte Specification Accepted 

7434 (1923). Tyror. Manufacture of a white pigment. 
(217,323.) 

XIV. —Complete Specifications Accepted 

22,910 (1923). Hioard, Allenot, ot Cic. Vulcanisation of 
india-rubber. (204,0.52.) 

3674 (1924). K. D. P., Ltd. Manufacture of caoutchouc, 
(213,886.) 

XV. —Application 

Marks (Tnfemationalo Galalitli-Ges. Hoff iind C^o.). Manu¬ 
facture of transparent artificial horn. 14,873. Juno 19, 

XV. —Complete Specification Accepted 

7129 (1923). Molanxid. Tanning and tho manufacture of 
tanning-Bubstances. (194,723.) 

XVI. —Application 

Potts (Asolii Glass Co.). Manur(^s. 14,803. Juno 19. 
XVIf.—Complete Specification Accepted 
8277 (1023). Martin. Alaiiufacttiro of beor, vinegar 
glucose, doxtrin-maltoso, ftpirits, and tho like. (217,348.) 
XVIII.—Application 

Guux and Salmon. Manufucturo of yeasts. 14,751. 
June 18. (Fr., 19.6.23.) 

XVIll.—Complete Specifications Accepted 

8277 (192.3). Martin. .S"ec XVII. 

9012 (1923). Pollttk. Production of yeast. (195,963.) 

XIX.—Applications 

Fitzpatrick (Moyer-Kcller et Cie.). Rimderirig vegotuble 
et«'. inntorials ilurablo by oloidricity. 14,709. Juno 18. 

Hocking. Apparatus for purifying water containing grease 
or oil. 14,800. ./uno 19. 

NuWm. Sterilising milk etc. 14,617. Juno 17. 

Perky. Food product. 14,548. Juno 16. 

Wallis. Produ(5tion and ueo of antiseptics et-c. 14,964. 
Juno 20. 

XIX. —Complete Specifications Accepted 

6368 (1923). Imray (Kellogg Co.), Production of food 
I>roiiu(!ts. (217,282.) 

21,916 (1923), Pico. Dcslru<‘t\ve fermentation of organic 
rchiduos. (203,336.) 

XX. —Applications 

Kjacr. Obtaining <'\triict,s from animal organs. 14,080. 
June 20, 

Schindeliaeiser. Prothiclion of thymol and its isomors and 
hornologuos. 15,0.33. .luno21. 

XX.—Complete Specification Accepted 
26,164 (1923). 8oc. d<.'s Prodmts Azotes. Isolation of uroa. 
(206,489.) 


GENERAL NOTES 

Offidol Trade lii(clligen<,e 

Till' Dep.'U'liiii'nl of OvcTsoiis 'I'rado (Devt'lojrnioiit 
jiiid TnU'lligt'iu'o, .To Old Oiicoii Street, London, 
S.W. 1) lian iTciuved the following enquiries for 
British goods, l/rithsli lirm.s may obtain further 
infornmtion by aj)])lying to the JJepartiiient and 
quoting the .specitie referenee number ; --.ivslralia : 
Lmithei' goods (725) ; hardware (72()) ; iUuKula : 
Cenlrifugal sew'age and sludge pumps (tender) 
(A.X. 1081 and 1082) ; Chile .: llaw products (oi).s 
etc.) for soap manufacturers (753), photograpkio 
matcriaLs (B.X. 1017); France.-. Sulphate of copper 
(734), tinplate, sheet iron and machines for bleaching 
and dyeing (735); Italy, raw materials for pajK-r 
mills and paper (737), machine tools and teehnical 
articles (730), machinery for manufacture of artificial 
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silk and confectionery (740), chemicals for textile 
industry (742), paints (B.X./1040); Netherlands: 
Oockery (745) ; Rumania: Coconut fibre yarn 
(749). 

French Company News 

In 1923 the Cic. dcs Mines de Crespin Nord pro¬ 
duced 189,400 tons of coke, 21451. of ammonium 
sulphate, 4022 t. of tar, and 10,149,.540 cb. m. of gas. 
In the sanu! year the ('ie. des Mines de Vandin les 
Bethune produced 105,0491. of coal against 
140,723 t. in 1922. 

The, iSoeietd des t’ho.s]iliatc8 Tunisians ])roduced 
424,0751. oi pliosjdiate.s in 1923, compared with 
378,307 t. in 1922. 'I'lie company’s report states that 
e.Kperiments have shown that 'Trinisian plio.si)hates 
when finely ground, can bo ajiplied directly to acid 
•soils, an observation which conlirms experiments 
carried out by (». Claude in Morocco, iind his indus¬ 
trial process for grinding natural phosphates to pass 
a very fine mesh. 
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double the quantity was exported, accounted fc 
the big increase in essential oils. Demand fc 
American crude drugs swelled 47 per cent, durin 
the period under review, whilst medicinal and pharms 
ceutical preparations retained the position held i 

1923. During the month of March, the shipment 

of antitoxins, serums and vaccines w'cre unusual! 
large. After the large amounts of naval storei 
gums, and resins shipped abroad throughout 1921 
it Ls not surprising that the figures for the first quarte 
of 1924 should fail to reach the figure for the corre 
spending period of 1923. Foreign sales dropped 2' 
per cent., the exports of rosin deereased 18 pe 
cent., while spirits of turpentine fell 42 per cent 
On the other hand, wood turpentine, turpentin 
substitutc.s and wood tar and pitch advanced duriiij 
the 1924 period to $104,423 (125,017 gallons) 
$72,401 (225,300 gallons), and $73,823 (13,42: 

barrels) respectively..—((7.5'. Com. Rej)., Muy 5 

1924. ) 


Exports of chemicals In 1924 

'Pbe Ibiited iStatc.s exports of chemicals and 
allied yrroducts during the first <)uarUT of 1924 
hn<l an aggregate' value of $32,580,385, which was 
4 ))cr cent, below (he corresi)onding period of 1923, 
but 10 per cent, above the first (piarter of 1922. 
During Ibe three months to Miirch, 1924, sales wore 
the, smallest,. The exports of essential oils showed 
the largest exi>an.sioir of any group of chemicals 
and allied products exported during the first quarter 
of 1!124 75 per cent, in value—followed by crude 
drugs, with an advance of 47 ])er cent. : coal-tar 
pi'oducts, 14 jier cent. ; and pigments, paints and 
varnishes, 11 j)cr cent. In contrast to these gaiirs, 
naval .stores, gums, and resins decreasrsl 20 per 
cent. ; industrial chemicals, 8 per cent. ; and 
])erfumery etc. 4 per cent. : whilst explo.sives, 
which dropped 9 per cent, in value, rose 2 per cent, 
in quantity, and fcrtili.sera and fertiliser materials 
fell 4 |)er cent, in \alue, but ro.se 11 per cetit. iu 
quantity. Coal-tar exports ro.so to a total valuation 
of $3,137,383 in tlu; first quarter of the year, and 
foreign demand increased until $1,421,372 worth 
of crudes, $95.7.58 worth of intermediates, .and 
$1,020,253 worth of finished coal-tar i)roducts were 
shipj)cd abroad. A dechne of 8 jicr cent, was 
registered in the exports of industrial chemicals, 
their value having reached $0,390,052. Total exports 
of mineral-earth pigments amounted to 7,455,180 lb. 
valued at $215,.5t»9, and outgoing consignments 
ei{ualled t),972,487 lb. worth $0(10,018, in the first 
three months of 1924. A 13 per cent, expansion 
was made in foreign sales of varnishes, the most 
iiiq)ortant improvement for goods of tills kind being 
in carbon and lamp-blacks, which ro.se from $709,040 
to $1,217,922 in 1924. Fertilisers gained in quantity 
to the exti'nt of 11 per cent., but lost in value by 
4 per cent., sales falling from $4,329^862 in the 
first quarter of 1923 to $4,139,593 ifl the corre- 
s[)onding period in 1924. Explosives likewiso .ad¬ 
vanced in quantities shipped, but dropped in value, 
and no great change was reported in dynamite. 
The heavy shipments of peppermint oil during the 
first quarter of the current year, when more than 
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EDITORIAL 


W E do not rcfolleet a Pre.sidential Addre.ss 
wliieh has been moie .scientific, than that 
whi(0> is printed in this week’s Transactions. 
Presidents are apt to have a knowledge so ])i'ofound 
iliat hut little of it come.s to the surface and their 
pulilie addresses for this reason deal with gener¬ 
alities, the importance of ehemistry to the Nation 
ni sonio such topic, needing rather a facile pen and 
.1 livid iinagiiudion than an exact knowledge of 
tats. Dr. Armstrong has given us a eonsiderahle 
mass of facts, some familiar, some which require 
ja-olonged search to obtain, but in this memoir they 
■ire conr’cniently arranged and their irrtere.st and 
niiportaiiee are clearly indicated. Fats have often 
been considered from the point of view of those 
who regard them as raw materials ; the conspicuous 
Icature of this particular address is their consider- 
altiin as parts of living plants and animals, how' 
clieinisti'v throw's light on the proec.sses hy which 
iIk V are Iniill up, how they may bo taken to pieces 
■ igaiu and wliat function tliey have in the growth 
mill life of the organism, (hdy the acquisitive 
"ill learn by lieart the table of iK'reentage eomxrosition 
cl tatty acids from fats but we siqqxrse that every 

., eiiomist or not, with an average aniomit of 

i iiiiosity will find pleasure in reading about the 
imiatioris in the projxrrtion of saturated and 
meatiirated acids, the predominance of the acids 
' 'Titainiiig 10, 12, and 14 carbon atoms over all 
"tilers and the probable relation of the fatty acid.s 
t" .starch and glucose. The chemistry of plant 
We has been advanced in many wayd^at Liverpool 


this addr’ess also is an imprortaut eoirtribntion to 
tire eheirri.stry of life. .Slowly we are learrring trtaity 
of the .scer'eis of Mature ; it is essential to know 
the details of tb<' processes before we can imitate 
them. Dr. Armstrorrg arrd bis colleague Mr. Allen 
have opeitod a window' in chemistry illurninatirrg 
marry .an obscure iroirit. We wish they would 
Xrut before the world an r qrtally irrtelligible statemerrt 
of the chemistry of plairt life in gerrerul. Those 
who are oit fanriliar’ terms with fats, glueoside.s, 
sugars and enzymes have rrn fq)[tortunity which wo 
trust will .attract them. It .shmrld be tto rrratter of 
surpri.se that sireetroseojrists irr Lixerirtrol and 
Boaj) marrrrfaetxtrer.s in Warrrrrgton .shrjuld be 
ettgaged on the .smiu' jrr’ohlertr ; tire pr'oblem may 
be approached fr'orn rrrarry dir-eetions ; the .X-ray 
arralysts, the stereoeherni.sts, the birxlremist.s, all 
can make their eorrlribrrtion, trot all .so well as thoso 
wlto.se aclrievenrent we are trow alluiling to, but 
everv variety of pby.sieal rtnd oltemieal knowledge 
will be rr'qitired before the brrtanrst and the zoohrgist 
can understand that, life with wlticb they are 
emioertied. Life is ntysterirrus, birt how tritreb of the 
irrystery is rhro to otrr slendr'r know ledge, wr' earinot 
say. Dr. Arrtrstrong has dotre no surall service in 
opetritrg thi,s wiiulow' iit cbeirtistiy, so tlrat he wdio 
runs may read. 

♦ * * 

'J'here were two jrapers read at t.'opeirhagan of 
considerable interest, the first by I’rofe.ssor Biilittann 
on the use of quiriliydrone for the rapid deter- 
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inin.'itioii of liydrogcn-ion concentration; the 
Huthf)r also siiowcd the apparatus, which is simple, 
and cx])lain( d the method of using it, which aj)j)cars 
to lie easy and accurate. 'Plii' otlu-r ))apcr was hy 
I’rofessor Itnjn.sted on th<' dcliuilion of acids and 
bases. If an acid be defined as a coiupound capable 
of yielding a hydrogen ion, then in addition to the 
easily recognised acids, such coiuiiounds as water, 
the amiuonium ion and so <pn are really acids and 
the proper definition of a ba.se is the substance 
left after iin acid has lost a hidrogi'H ion ; hydroxyl 
ions, aniinonia, chlorine and some other substances 
are thus bases: liirie, litharge and caustic soda are 
not ba.scs. By adopting tlu'se definit ions and making 
u.se of llicin logically a minil)er of interesting ,and 
even surprising —residts are obtaiiu'd. The pursuit 
of tins branidi of idiemistry is sim|>le and involves 
no costly apparatus ; wlndber it will have important 
industrial a))plications is not yM apparent. Many 
bramdies of human knowbalgc have jra.ssed through 
a similar logical jibase, p,syehology, jurisprudence, 
religion, nielajrliysies ami so on. In the m.ijority 
of eases no permanent ill-elTecIs have been )iotieed ; 
rlefinitions are very convenient tools but usually 
tlu'i’ .ire only rough ap|)ro.\imation.s to the aetuid 
facts and, excejit in matheinaties, they leiiuire 
continual adjustment to meet the growth of scientific 
knou ledge. 

* » ♦ 

Many of our readers must have noticed the draw¬ 
ings which haw appeared from time to time in the 
illu-strated ](apers purporting to depict the manner 
in winch obeli.sks were quarried aud erected in 
Aueieut I'lgypt. Amazing as the performance may 
seem wluui viewed through the mists of time, it was 
in leality quite simple : a .system of levers, a shifting 
fulcrum and an absence of the eight-hour day, and 
it was done. Yet one can im.agine the chorus of 
“ wonderful going up in suburban homes, when 
tlie illustrations are banded round the breakfast 
table, though an escape of g.as. a .short intermption 
in the supply of electricity, a failure of the morning 
saline mixture to elTcrvesce are bailed iritteriy as 
signs of the degeneracy of the age. It is a pity that 
untiipiities have so much greater an attraction 
for the ])ublic than evaporators or carbonisation, 
or that the results of the laborious investigations 
which led to an exjilanation of the action of acids 
on earlionates arc accepted without wonder. We 
fiave the greatest, interest in archaeology and have 
even dabbled in it ourselves, but we are eoncerned 
with chemistry anil its n}ij)reeiation by the iion- 
teehniciil man, and although this appreciation is 
growing satisfactorily, we shall continue to nsk for 
more The World Bower (.'onforenee .at Wembley 
will, from one point of view, carry out useful pro- 
pnganila, for the mark of the chemist is all over it, 
as can be gathered on reading the account of the 
meeting during the first week, which has been con¬ 
tributed to this issue by our special correspondent. 
Our correspondent feels relieved-that we have no 
oommereial sources of volcanic steam in this country. 
However, Prince Oinori (’otdi's account of his work 
since ISWd on the utilisation of the natural steam 


at Lardarello in Tuscany, reminded us of the article 
on this subject which wo published some time ago, 
and we were sorry that, we could not sec the kine- 
matogiaph demonstration depicting the “ solTioni,” 
till' turbo-alternators, the eonceutrating tanks for 
borax, and all the exteusivm plant which ha< grovm 
up under his supervision. J’rinee Conti is an 
honorary member of thi.s iSoeiety and his pioneer 
work is well known in this country. Those who met 
Prince Conti at the Annual Meeting at (iambridge 
last year will hope that he will be able to be present 
at Liverpool. Another aspect of the jiroduetiou 
and utilisation of power is presented in the ])ai)er 
on “ I'Tiel llconomy (Juestions ’’ by Mr. Womersley, 
w ho deals more particularly wdth the boiler jilant 
and make.s interesting suggestions that merit the 
attention of steam users. We e.anuot avoid the 
•subject of power aud it i.s only owing to the admirable 
organisation of the chemical industry that labour, 
although costly, does not provide us with still more 
diltieult problems to solve. And we hope that 
those who are enjoying the meeting at Liverpool 
will remember the devoted labour of those who for 
a long period have worked so tirelessly, so strenu¬ 
ously, to perfect its organisation, and will exiuivss 
their appreciation of the local Committee s arduous 
work by more than a formal vote of thanks. 

♦ ♦ + 

The pajier on “ ,Soil Problems and ISoil Pojndation, 
by Mr. (iimingham, is a handy resume of much 
recent work. Kv'cry amateur gardener knows that 
the soil population is considerable, but it is only 
those wdio pursue their investigations in a scientific 
manner who can apfireeiate the vast numbers of 
microscopic beings which inhabit the soil. We 
appeal to some of these for advice of a jiractical kind. 
A gardener of oui' acquaintance has a greenhouse 
infested by wood-lice ; .according to his account 
they are as “ innumerable as the stars of night, 
or stars of morning, dewdrops, which the sun impcarls 
on every leaf and every flower. " He has lead a 
number"of ticatises on iiydrogen-ion concentration, 
and watered the ground with many strange devices. 
Nevertheless, ev^ery time the good, easy nmn thinks 
hi.s greatness full surely is a ripening, the little brutes 
come and flevour the tenderest rootlets of the most 
precious specimens, finally killing them. On our 
advice he watered the .soil with an aqueous solution, 
we think that is the phiasc, of creosote. From 
every cranny and hole there emerged great brown 
wood-li.;e, little pink ones, innocent sucklings, 
fathers, mothers, uncles, cousins, (locking tails and 
pricking whiskers, families by tens and dozeu.s, 
brothers, sisters, husbands, wives. For the moment 
they are running and erawding to a greener, cleaner 
land, but in a day or two they will return to theii 
old haunts, their old pastures, like a flock of locusts 
Is there no soil meeUeine, n<v Mothersill, no Yadil, 
which will make the soil healthy and strong again ‘ 
Will lime, or litharge, quinhydrone or tartaric acid 
avail ? What Fourneau, wdiat Morgan, what 'Thoriie 
or Ingold will come to our friend's assistance ' 
Can he cut of supplies of boron, magnesium or 
vitamins ? We trust we do not appeal in vain. 
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THE ANNUAL GENERAL 

The Annual Meeting of the Sooietj' of ffhemical 
Tnduatry in Liverpool has been honoured by the 
patronage of His Majesty the King. This is the 
second oeca.sion on wl)ich His Majesty has thus 
signified Iiis appreciation of tlie work of the Society, 
and tlu) Soeiedy will no doubt mak(> strenuous 
efforts to deserve sueli eneouragemi.'nt in the future 
and by deserving it to obtain it. 

The meeting has been organised by a (^uieral 
t'omiuittee consisting of the Liverpool Section ('om- 
initteo assi.sted by the Lord Mayor of Liveriiool, 
Mr. Arnold Uushton, Sir Ma.x Muspratt, Hart., Mr. 
lloseoe Brunner and .smeral others well known in 


MEETING, JULY 9 , 1924 . 

of the Societe do Chiinie Indnstru lle, is prevented 
by indispo.sition from attending the ine<ding. All 
will regret his ab.sence and hope that be will .soon 
be in tmteh better henllh. Several \ears ef devo¬ 
tion to th(' interests of his eoiintry, his science 
and the indu.stry with which be is connected 
compel him to take a much needed rest. 

Dr. Armstrong now retires fiom the IVcsidential 
Chair which he has occupied during the last two 
years. He signalises his retirement not merely by 
bowing politely but by providing an interesting 
account of the chemistry of fats as the rc.sult of 
many years work by liimscif, Mr .lohn Allan and 



Li\('rpool and in chemical circles. It may be pre¬ 
sumed that the bulk of (he work has been done by 
the Chairman of the iS-ction, Mr. Edwin Thomp.soii 
and by the Hon. Secretary, Mr. Ih Gabriel Jones, 
and only those iiho have taken ]iart in the organ¬ 
isation of such a meeting can reali.se the volume of 
the work involved, the minute attention to detail 
reejuired and the many long hours spent by the 
committee in making the necessary ptejiarat ion.s 
for a successful gathering which includes both 
social and seientifie functions. There will be recep¬ 
tions, dinners, hincheotis, visits to the works of 
Me.ssrs. Jo.se])h Crostield & Sons, Ltd., and of The 
United Alkali Co., Ltd., a dance, and an important 
contribution to our knowledgt^ of fats delivered by 
our President in conjunction with Mr. John Allan. 
About four hundred naanbers and guests have 
signified their intention to bo prr'sent. Among the 
distinguished foreigners who are expected are : 
the President of the Dutch Chemical Society, Dr. (,kJ. 
Van Kiewenburg, Prince Ginori Conti, an Honorary 
Member of the Society of Chemical Industry, w hilst 
•Jr. A. C. Fieldnor repro.sents the American Chemical 
Society and Dr. Bjarno Johnsen represents the 
American Section of the iSociety of Chemical 
Industry, Monsieur Paul Kestner, the President 


some otlnu' colleagues. I’his address will be found 
in the TransactioiLS of the Society, and even those 
who make- no pretence t<i intellectual eminence or 
scholarship sublime can enjoy reading it and will 
liird many pa.s,sagc.s in it wliieb will excite their 
curiosity and attention. During his Presidency 
this weekly journal was launeheil ; the Society's 
Journal has gradually grow n in volume, has embraced 
a greater variety of topics and has been published 
at more frequent intervals. It has a record more 
than forty years long and a character and place of 
its own. It has made no effort t-o imitate any 
weekly journal in this or any other country and ha.s 
no desire or ambition to do .so. Its ))urpose is to 
make widely known the chemical knowledge which 
is the basis of so many of our industries, to advocate 
.such plans for the better organisation of the .science 
as the Society approvivs and to provide a free medium 
for the expression of opinion by all who have an 
idea to put forw'ard or a new fact to announce. 
The Society, when it decided to publish its Journal 
weekly and to enlarge its scope realised that the 
experiment would be costly. The t'ouneil believed 
that the experiment would cost about live thousand 
pounds ; the members of t.'ouncil hoped it would 
not cost very much more and they considered that 
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Much on oxpoudituro was wLso and prudent. Their 
cHtiniat .0 has been found io be very near the truth. 
Jhiring the last few months of 1922 ami the twelve 
niontU.-i ol I92.‘{ a .sum of five thou.saml poiimls ua.s 
spent in e.xeess of the SochOy'.s income. 'Phis 
experience enabled the Couneil to ju(lj<e the <lireef ujos 
in which further eX))oniliture n.is justilied or should 
be curtailed. It enabled the Couneil and Ihe stalT 
to become familiar with the routine of a netdvly 
journal and to improve the orfirmisation. It is 
needless to say that the members of the Couneil 
did not fail to make of Ihe knowledeo thu.s 
obtained. Hy thi' end of 1923 steps had already 
Preen taken to ellei t the rieee.s,snry adjustmi'iils, and 
throughout this eiiri’ent year the e,\)ien.ses of the 
Society have not e.\eee<led the revenue. Many a 
weekly jouri'al has been started by people with long 
exjrerienee in journals and has been not moresueeess- 
ful and not less costly than Ihe Society's Jonnial. 

'I'wo Annual Mr'eting.s have been hold during J)r. 
Armstrongs tenure of the olliee of President, the 
ono at (lambiidge, the other in faverjrool, very 
dilTcrent in their id tuosphiTe and surroundings, 
Prut both sueee.ssfid and vahiiihle. 

If the publication of a weekly journal was the first 
preliminary step lowai'ds a better oi-ganisation of 
Jlritish Chemistry, the next step is the establislimeut 
of a Cbemisti’y ilou.se where a number of tho.se 
Mooieties which ai'c most elo.selv alike in aims and 
olrjccts may have oflieial rpiaiter'.s. Dr. Armsli-ong 
has been active in this matter as in many' others; 
the Ijcomird heipiest has made this jirojeet jrraeticablo 
and urgent. (If ••Chemistry in the Twent ieth Century " 
and our l'l•esident'a .share in it, mention has been 
made in these eolumns on mori‘ than one oeeasion ; 
tho book has biiMi piraised in this Journal and in 
several others, and has bi'cn well received every'where, 
but somehow it. has hardly been received with that 
enthuKiasm which it deserves. It was a nolrle and 
an in.spiring idea to expound the manner in which 
British ihemLsts of onr own time liave helped to 
brrild the lofty edifice of eheniLstry. 'I lie execution 
of tho task was e(|ually splendid; the work was 
done by exjierls in tire various bi'anohes of chemistry, 
speedily, almost hurriedly, ami eon amoi'e ; it has 
a fi'rrshmvss. a vigour and a var'iety which make the 
book very' agi'eeable reading. 'I'he I’eader cannot 
fail to recognise that each contributor has a .--tory to 
tell, is prouil of it ami means to fell it in a eonvincing 
and interesting manner. -Many mondreis of the 
Society consider that this book will be the most, 
imjrre.ssive ami durable monument of the |•etiI■ing 
President's activities dui'ing the last two years and 
w ill be lor a lone per iod a soiiree of [iride and phaisui'c 
to British enemists in ginei'al and Dr. Armstrong 
in particular. 

■Mr. \P'. .1. V. W'oolcoek is the Pi'esident Kleet and 
he is no stranger to the memhi'i's of the Soeiet.y. 

,Pfr W’oolcoek has tire advantage of knowing how a 
.scientific society .should be organised ; he had con¬ 
siderable experience in the eoiidiict of the J'harma- 
eoutical Society, of which he was liegtstyur ; ns a 
member of Parliament he learned the refinements of 
dexterity of speeeh ami tlie tactful handling of 
mankind .so as to obtain hi.s own way, vvbile leaving 


others of tlie opinion that ho was carrying out their 
.suggestions. Ho ha-s had eonsideraPile experience 
in business while acting as Parliamentary Private 
ISecretiiry to the Afini.sfer of Munitions and the lAist- 
master General, as Assistant Director of Army 
Contract.s and as (thairnian of the War Otiice Gom- 
inittce for the purchase of Aledical Supplies, and he 
lias an inlinile capaeify of taking pains and getting 
work done and done to the appointed time. The 
orgunisalion of the (.diemieal Exhibit at Wembley 
was very’ largelv bis work : Ibe amount of work done 
by Dr. Levinstein ami bis committee was immense, 
but the man behind the gun was Mr. Woolcork and 
after the exhibit bad been arranged he was imlefalig- 
able in the atteiilion to detail, getting the exhibits 
there, .seeing I hey were duly [ilaeed, explaining to 
multitudes of visitors, from I’oyalty down to editors, 
Ihe sigiiilieanee of the seienliiic features and doing 
all tliat was possible for one man, ami that an 
e.xeeplional man, lo make the Chemleal Exhibit a 
worthy' one. 

As General Manager of the Association of Brili.sh 
(Iheinieal Aranulaelurers a]mo.st from its commence¬ 
ment he lia.s had a elitlicult task to perform and he 
has done it well. He has iiuiuy inijioitant pieces of 
work ill front of him : he has lo eonlimie the jirogrcss 
of the Bureau of ('liemieal Abstracts, initiated during 
Dr. Armstrong's term of ofliee, be has to see that a 
Chemistry Hou.se is duly provided as urged also by 
his predeee.ssor, ami he has .several other pieces of 
construetive vvoik to do, wliieli will lill u]) his spare 
time jiretty' elfectually. He lias good health, a good 
apjietite for everything, iiicludiiig work, ami a 
youthful appearam e ; he <loe.s not look more than 
forty', but enleulalion, based on the known facts of 
bis career, shows that be must be either forty-live 
years old or approximately that age. So be may be 
regarded as about to at lain the prime of life. 

The Messel Medal will be given this year to V'iscount 
Leveriniliiie. The medal has been de.sigiied and the 
die made by i\lr, Ji. G. Gilliek, who is also the artist 
wtio made tlm beautiful Harrison War Memorial at 
Ihe rooms of the Ctiemieal Society' in Burlington 
it oiise. A photograph of the Me.s.sel Medal appears 
ill this issue, iiie lirst recipient, as readers of this 
JoUKS.VL will remember, was Prof, H. E. Armstrong 

The present meeting is the Society's liflh visit to 
Javerpool. The first meeting held there was in IbSli 
iiiidei' the I’resideney' of Mr, E. K. Muspratt. The 
second was in 1393, the President being Sir John 
Evans, E.R.S., and the Lord Mayor of Liverpool,Mr. 
ft. D. Holt, weleomed the members on behalf of the 
Corporation. The third meeting was in 1992, the 
President being Mr. Ivan Levinstein 

On this ocea.sioii (he membei's were weleomed by 
Principal Dale of University College. Tlio last 
meeting was in 1913, the president being Prof 
Marstoii T. Bogeil, and Sir J. S. Harinood Banner. 
M.P., the Lord Mayor, welcomed the Soelely on 
behalf of the (.'oipnration. 

The idea of forming the Society' originated in 
Lancashire and among the many distingiiiahed men 
who took part in tho formation of it were Muspratt, 
Hiirter, Mond, Carey, Gamble, Hargreaves, Camiiboll 
Brown, and Hoscoe, all Laneashirc men. 
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PRESIDENTIAL ADDRESS 

By I)e. E. Franklanu Armstrong, F.R.S. 

Introductory Remarks 

The year, which has elapsed since w© met at 
Cambridge, may be regarded justly a,s a period of 
steady progres,9 toward.^ the realisation of those 
ideals of co-operation uhii h many of u.s consider 
essential before the chemical profession can attain 
the status which all eheinists claim for it. In S])ito 
of this progress, however, the position to my mind 
is still one of considerable anxiety as there are 
certain indications of inerctasing competition between 
the chemical societies such as is bound to have a 
serious effect on their financial position if it is not 
cheeked. It is more than ever urgent that the 
cnergie.s of those who take an active part in such 
matters, and they are all too few in number, should 
be directed to a common object and not dissipated 
in rival schemes. 

The outstanding achievement of the year is 
indubitably the collective exhibit of the British 
(iicmical Industry at the Wembley Exhibition, 
including the scientific section. For once—a portent 
for the future—t'hemistry has been first in the field. 
Our Manufacturers’ A.ssoeiation was the first to 
agree to a collective exhibit and wo are the only 
industry to a.ssoeiate our science so definitely with 
our trade exhibits, it i.s a subject for congratulation 
tliat the latter part of the scheme originated with 
our eoimeil and that the success of the scientific 
exbiljition is largely due to the energy put into the 
■sclicme by Dr. Levinstein, our representative on 
the joint oomniittee and its ebairman. It Is dilUoult 
to hud words to commend the work put into every- 
tliing eonnecfe.d with Wemhley by our I’re.siiient- 
licct, Mr. Wooleock- for those of us who know 
him il, is most aeeurate to express our appreciation 
by saying he, has enjoyed it. The scientific puh- 
^|■,l(l:lns as.soeiated with the Exhibition have parti¬ 
cularly been the, work of our Society and they form 
•I precedent which 1 personally hope w ill often he 
followi'd. d'he p<.>pular pamphlets are a real necessity 
aid we mu.st hav'e more of them. Our book. 
" ( hcinisi ry in the XXth Oentury,” is an achieve¬ 
ment of svhieh all chemists can feel proud : jt can 
-■cidoui have been the lot of an editor to find so 
ui.ui}’ Hilling helpeiu. Lastly, a word of grateful 
icciigmtion is due to Messrs. Bonn Bros., for their 
cuti-rprise in publishing our productions : it Ls 
luiia-obablo that a book of this size and nature was 
' put more quickly through the press. 

Vltogother we may feel proud of VV'enihley and 
I'lir .share in it: may 1 hope further that we record 
lollifully the lessons wo .shall learn from our ex- 
l’''ricnce, as I am eonvineed that much more has to 
b' dune by us, both collectively and individually, 
than in the past to educate bf)th the nation and the 
individual to the importance and indeed the very 
ii'i iimiig of the chemist and his knowledge. 

I ke j'oport of your council details the chief hap- 
I" 'lings of the year so that I need only refer very 
"“'fiy to one or two events of outstanding interest. 


The formation of the Bureau of Chemical Abstracts, 
under the chairmanship of I’rof. d. C. Philip, is perhaps 
the first step in the unification of all British chemical 
publications. Composed of re|ircsentative,s of the 
Chemical Society and of our own Soeicty, it is 
aiming to soe.uro uniformity in the ahstract.s on pure 
and applied ohemustry published by the two societies, 
to prevent any overki)), and to explore the possibility 
of further ('o-o]ieratioii. Progres.s must ni-eessarily 
he alow, steps once taken cannot easily bo reti'aeed 
and the iiroblem is the more eoinjilex on account 
of the fiiianeial considerations involved. We look 
to the Bureau during the next fiv'C years to unify 
transactions as well as ab.stracts and to bring the 
publications of other .societies within its scojk). 
No paper should be abstracted more than once in 
British literature, ft should not bo impo.ssiblo to 
meet the desire of the smaller specialist .societies for 
more general papers, not alw'ny.s containing new 
matter, and for fuller ah.stracts than arc at present 
supplied : it mu.st be leiuembered that many of 
their members are mvt chemists in the strict sense 
of the word. t)ur weekly journal. Chemistry and 
Industry, will facilitate the publication of general 
papers and it should not be imjiossiblo to abstract 
all jiajiers dealing w itli t he glass industry, for example, 
such as now a]i|)car under (fiouj) Vlll. in our 
abstracts, once a month, the section being sent by 
itself to members of the particular society. I 
attacli Ibc greatest iiuportaiioe to the magic of 
“ together ”; we must have both idea.s and ideals. 

The Federal tiouncil must this year ])lay an active 
part in bringing us together: the representatives 
of the societies on it mu.st not hold a watching 
brief, but lie jireoarcd actively to engage in con- 
■structive effort. 1 venture to suggest that a definite 
constructive programme be drawn up by the Federal 
Council this autumn, or .sooner, if it be possible, 
that it be .submitted to the eou.stifuent societies for 
their ajiproval before Chri.stmas so that the way 
i.s cleared for immediate action in Itlia. 1 must 
coiifc.ss to a feeling of di.sappointment that the 
propo.sals I put forward in outline a year ago have 
not. yet been e.xamined either by the Federal Council 
or by the variou.s Chemical Socictie.s. Still I realise 
that ill the chemical world things move slowly for 
various rea.sons ; and it is a source of satisfaction 
that, in this and some other instances during my 
term of office as President, seeds have been sown 
which may lead to imporlaiit results, although there 
is hut little to show at. the moment to some 
of us. 

The most obvious next step towarils the eon- 
solidiition of the ehemieal profession is the establish¬ 
ment of Chemistry House, where a common meeting 
ground eaii he found for mo.st of our .societies, 
and the way made ea.sy for closer co-operation. 
Such a scheme has long been a dream of the future 
with many of u.s : its realisation has binm brought 
nearer by the munificent beque.st of the late Mr. 
Leonard. What 1 eonsider to have been a practical 
scheme was under discussion in the opening moutlw 
of this 3 'ear, and I eannot help the feeling that had 
a little more energy been displayed and a real desire 
evinced to establish a home wo might by now have 
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been in possession of it under advantageous financial 
conditions. 

JJuring this last year the scheme has rcw'ived an 
important impetus; it is for niy successor in office 
and for the general body of chemists, especially the 
younger ones, to maintain this impetus and accelerate 
it. ,So long as the matter is not allowed to drift 
I shall be well satisfied. 

The desiderata for our llrst sclirme are :— 

(1) Oilice accommodation in one building in a 
convenient central ])osition for the admin¬ 
istration of the Chemical Society, Society of 
I'hemienl Industry, Ass(jeiation of British 
(.'hemiial Manufacturers, Institution of Chem¬ 
ical l■algin<'ers and such other iSocieties, including 
the Institute of Chemistry, as are uilling to 
t.ike ))art. 

(2) Suitable council and committee rooms, so that 
all such meetings can be held in the one 
building. 

(11) Social meeting rooms, .so that the Chendcal 
Industry t’lub can definitely be a.ssotuated 
with t.'hemistry House from its incc])tion. 

(4) unices for the Bureau of Chemical Abstraet.s 
and all other journ.ais issued by the partici¬ 
pating soc,i(‘tics. 

ffi) A lecture theatre sufficient for all but the very 
lu/'ge meetings. 

It is believed that sidtablc jiremises cotdd be 
obtained at a ea))ital cost which is uithin the range 
of practical politics. 

The ultimate larger .schemes which is at pi'csent 
far beyond our realisatiiai would include, in addition 
to the above, a library, full accommodation for a 
club including bedrooms and a re.staurant, and also 
for the Institute of (,'hemi.stry which is not mentioned 
more specifically in the foregoing, since it already 
pos.se.ssca its own house. 

We meet this year in Idvcrpool, commercially 
one of the centres of the world. By river, canal, 
road and rail, the t>roducts of indirstrial Lancashire 
and Yorkshire an; brought to its wharfs to be carried 
by its ship.s to all the countries of the world--the 
ships bring back with tlu-m raw' ])roduct.s of every 
kind which pas.s into foincashire and 'S'orkshirc to 
be mamifactured. Liverpool has made much of 
its opt)ortuidtics, its citizens arc j\jstly j)roud of their 
city, of its civic and corporate life and of its Uni¬ 
versity who.se hospitality we are enjoying to-day. 
Tlui very existence of tlie University, munificently 
endowed by local gcnero.sity, though its needs are 
still many, pi'f)ve.s the recognition which Liverpool 
gives to science. '1 hat our .science in particular is 
not forgotten is shown by the fact that there ai'c, or 
soon will b(>, five chairs in Chemistry here. (!hemical 
science is also represented locally by active sections 
of our own society and of the Institute of (Ihemistry. 
If such ii gathcTing a.s this may leave a message 
behind it, surely, in i-ongratulating I.,ivcrjM)ol on all 
that it has acliicvcd in the past, in honouring its 
many great traditions, we may urge it in the future 
to redouble its encouragement of science an^ tho 
prosecution of seientilic research, and to be ever 
zealous in applying the results of science for tho 
service of its citizens. 


SOME RECENT WORK ON THE SOIL . 

'f he ultimate^ practical object of the study of tho 
soil in relation to plant growth is the improvement 
ajul standardisation of methods of soil management 
- or, in other words, the a(diiovement of as full a 
control as po.ssible of the jtroce.sses going on in tho 
soil which alTect the growth of cc(jnomic plaids for 
good or ill. It is evident that before great advances 
on cstabli.shed jirinciple.s of soil management can 
be made, the fundamentals of soil .science must bo 
put on a firm basis. All aspects of the subject 
rcijuire inve.stigaf ion w hether or not there is jirospect 
of an immediate practical application. 

Soil lU’oblems ari^, however, notoriously com¬ 
plicated and the difficulty of disentangling the 
factors involved is very great, so Hint, in spite of 
the increasing volume of work turneil out, it will 
]n'obably be a long time before cut and dried .schemes 
for soil management under widely varying con¬ 
ditions, based on accurately known facts, can be 
drawn up with eonfidence. 

Much useful work on (pn-stions of fundamental 
Importance in soil science has been carried out in 
the last few years, pai'ticul.arly in connexion with the 
|)hysiea] propeities of soils and with the micro- 
organisms and tbeir activities. 

The water relations of soil are of primary imiiort- 
ance both in resjiect of the direct sup])]y of water 
to the plant and of the ellect upon the tiltii of alternate 
shrinking and swelling brought about by varying 
moisture content. Recent work has shown th.at the 
nature and amount of the colloids present determines 
these relationships to a xery large extent, and a 
good deal of attention has been given to the study 
of the evaporation of water from soils and other 
eoUoidal materials. It has long been realised that 
the old division of soil water into hygroiscopic, 
(UipUlary and gravitational water was ineonpilete 
and unsatisfactory, and in 1921 Bouynucos (./. Aijiic. 
Ref:.. 20, SoU Sei., 11. ltd, 255), ap[ilying 

flilatometer and freezing-])oint methods to the 
study of the soil solution in silii, came to the con¬ 
clusion that some of the water docs not occur actually 
as litpdd but is “ unfree ’ and must be physicall\ 
adsorbed or chemically combined or in solid solutiou. 
Bouyoucos' interpretation of his results has been 
criticised from various points of view' by Keen 
{I’ran.f. Fiiratln:/ For., 1922, 17, 228), Parker {Foil 
Fci., 1922, 13. til .- J. Am. Chrm. For.. 1923,43, 1011) 
and Fisher {./. J'hi/.f. (Jliem.. 1924, 28, 3(K}). 3 he 
eurve for the evaporation of moisture from soil e 
found ro be of a type jieculiar to materials con¬ 
taining both colloidal .and non-colloidal substames 
.and is det<>rinined by ev.aporation at the same time 
of imbibitional or gel w'.ater held by the colloid ami 
of capillary or interstitial water held between the 
soil grains (Fisher, I’ror. Roi/. Foe. (.1), 1923,103, 1 19. 
004 ; J. Ai.irir. Fei.. 1923, 13, 121 ; 1924, 14 , 204) 

Wilsdon's investigations on the distribution of 
water in soils indicated a reticulate structure for the 
colloids presmit. It is now generally accisptod th.it 
the colloidal coating round the soil grains is in H"' 
form of an inelastic einulsoid gel consisting of ve.sii Ic- 
enclosed by walls and that water held by the swollen 
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gel is partly adsorbed in the walls and partly fills 
the vesicles. According to Hardy (J. Agric. tSci., 
1023, 13, 243) the shrinkage of moist soils and 
clay.s on drying is duo solely to loss of “ vesicular ” 
water. The varying behaviour as regards shriidcago 
of soils of similar colloid content but belonging to 
dllfercnt geological ty|ies is explained as duo to a 
specificity in soil colloils, which differ in the ratio of 
the amount of water lield as adsorbed (hygroscopic) 
water to that held in the vesicles. A simple means 
of measuring shrinkage of clay.s and .soils has been 
devised by Haines (./. A(/rir,. iS'ci., 11123, 13, 200), 
H ho ha.s studied the details of the process. Ho shows 
that it tak('s place in two stages, both having a 
linear relationship to the moisture content. 

Another important function of the colloid consfitu- 
ent.s of soil vliich has a direct effect u])ou moisture 
rclation.ships and tilth is flocculation. The mechan¬ 
ism of the flocculation of soils by lime and chalk has 
been investigated by (Jomber (./. Agrir, Sci., 1921, 
11. 4o0 ; 1922, 12, 372) ; and the practical effect of 
chalking in reducing tlio power ve(juircd to cany out 
cidtivation op(wationa lia.s been demonstrated at 
llothamsted by dynamomct.cr measurements of the 
dran bar inill on a ])lough and other irai)lement.s. 
On chalked land thci’c is a saving of power which 
under certain soil conditions may amount to a.s 
much as lb per <’ent. 

The jihysico-chcmical investigation of soils would 
be l•l■ndcrcll easier if a recognised system of charac¬ 
terisation by one or more physical properth’S existed. 
As]iointed outby Kobinson {Trans. Furadni/ Soc., 1922, 
17, 224), such physical measurements mu.st be capable 
ol application to soil in its natural condition in the 
held and the deterndnations mu.st be .simple so that 
luge numbers of soils can be examined The 
density, poi'e space, water-holding capacity and 
sveliing of soils on moistening are known to be 
rcl.ded to the percentage of clay or org.anie matter 
(Keen and Raczki>wski, J. Agric. Sci , 1921, 11, 441), 
.and the po.ssibility of utilising one or more of thc.so 
constants as a kie.d of soil index is under inve.stiga- 
tiori. h'or the genetic cla.s.silication of .soils, a 
nicehanical analysis is nece.s.saiy, and if the difficulties 
of ensuring conijdete dispersion of the soil .sample 
in n.'iter can be overcome, the more rapid and con- 
xcnicjd, methods for this analysis which ha\e be(‘n 
vorked out laicently will provm of grcal X'ulue 
((/. .lo.seph and Mardin, J. Agric. Sri., 1923, 11, 293 ; 
Kohinscai, Agric. Sci., 1922, 12. 30(i; Oden, 
Tiati.s. Faraday Idoc.., 1922, 17, .327 ; Jennings cl. al., 
I'iiiil Sc!., 1922, 14, 48.b ; Krauss, Ini. UlilJ. BmUn- 
iinidc. 1923, 13, 147). 

In addition to investigations such as those already 
referred to, which deal with the soil x\ater in .situ, 
uiany' attempts have been made to separate the 
solution and study' it independently. Parker {Soil 
•'''I , l!t21, 12, 209) uses a displacement method which 
cues good results except, perhaps, with lu-avy' 
■'^"ils. The use of high pressures has also been tried 
(hipinan, Burgess, Soil Sci., 1922, 14, IbO) and other 
ualhods arc advocated hy Ikdaikov and Kusmin 
I.Sod Sd., 1923, 15 , 235) and by' Oroh {Inl. Mill. 
Hodcnhmde, 1923, 13, 107). Burd and Martin 
(J. Agric. Sci., 1923, 13 , 265) have recently com¬ 


bined the displacement and pre.s.sure methods, and 
bring forward a good deal of evidence to .show that 
the displaced liquid does rc.dly represent the soil 
solution as it exists in tlu^ soil under natiir.al con- 
dition.s, at all events when more or less coarse¬ 
grained soils arc used. Their results in the main 
confirm those of Parker, but it Is perhaps loo ('arly to 
say that the diiliculties in the way of obtaining the 
actual soil .solution have bemi finally ovcrc<jme. If 
the hypothesis, mentioned .above, as to the manner 
in whidi W'at,er is held in the soil Is correct, it is 
obx'ious that w hen much colloidal material Is |>rcscnt, 
.as in heavy' soils, the separation of the soil sohdion 
as such is certain to be dillicult. 

Turning now to some recent work on the activities 
of tlic soil population, it is becoming more and more 
evident that., in regard to the .siqiply of nitrogen, 
the part played by soil organisms as comjretitors 
with our crops is as important as their role in rendering 
nitrogen available. Not only is there, under r'crtain 
oondition.s, an actual lo.ss of gaseous nitrogen due to 
the action of certain organisnus ; but in addition, 
some of the nitrate produced by the breaking 
down of org.anie nitrogenous materials Is utilised 
by bacteria, fungi and other organisms for their 
own purposes, and though such nitrogen is not lost 
to the .soil, a certain [iroportion will remain per¬ 
manently' out of reach of plants. Such nitrate 
consumption has, been shown to be e.s|jecially active 
when the organic matter available as the source of 
ciKTgy' for the micro-organisms contains only a low 
percentage of nitrogen. As the result of some work 
by'American investigators (Ly'on, Bi/.'/,cll and Wilson, 
J. Amcr. Soc. Agron., 1923, 15, 4.57), it ay^wars that 
the retarding etlect of growing jjlants on the produc¬ 
tion of nitrates, which is a well-known jihenomcnon, 
is probably to be accounted for by the fact that the 
organic matter arising from the roots has a low nitro¬ 
gen content, and eonsequently nitrate coiasumption 
by soil organisms is yaomoted in the immediate 
neighbourhood of the yJants. 

On the, other side of the, account, the bacterial 
fixation of nitrogen and the condition.s under which 
the process is favoured or checked continue to 1» 
studied in detail. t'laim.s have been put forward 
from time to time, most recently by Wann (/l?ncr. 
J. Hot., 1922, 8, 1), that soil alg;e also y>o.sses.s the 
power of fixing atmospheric nitrogen. It has, 
however, been shown at Bothamsted b\' Bristol and 
Page (Ann. App. liloL, 1923, 10, 378), that the 
analytical methods emyiloyed by Wann were oyxin 
to critici.sm, and a careful reyietition of the exjieri- 
ment.s y)roduced no evidence of the ability of algie 
to fix nitrogen. 

So far as is known at yjreseitt, the chief economic 
significance of the soil algje, whose mode of nutri¬ 
tion whcti living below the s\irface of the soil, away 
from light, is wholly saytrophytic, lies in their eonijxsti- 
tion with croyts for the available nitrogen. Excluding 
pathogenic forms, this is probably also the case with 
the fungi of the soil. Unfortunately', no really' 
satisfactory' technique ha.s yet been found for counting 
nlgw and fungi though it is known that they aro 
present in the soil in very large numbers. The whole 
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subject is one of great interest and is being actively 
piii’.siied at Rothamsted and elsewhere. 

A eoasiderablo amount of nuaiititative data has 
been obtained on the relations between benelieial 
soil liacteria and proto/on, the work arising out of 
Russell and Hutehinson's hypollie.sis that bacterial 
numbers in held soil are normally limited by the 
activities of jirotozoa. Cut lei-, ('rump and Saiidon 
{Phil. Tran.^. (71), li)22, 211, :!I7) have deim..istrated 
that there is an iiwerse relationship lietween the 
numbers of the active forms of certain juotozoa and 
of bacteria and, in continuation of this work, it 
was found that when bai-teria only are introduced 
into nh rili.'tnj .soil, the numbers remain high but that 
in the pre.senee of protozoa also, they are, very much 
reduced ((hitler, .hi/i. .ipj). Piol., 10, RIT). 

On Ihi^ other hand, the activities of one group ol 
bacteria-—.17o7o7j«r.7er, nitrogen-li.\ing organisms — r.[i- 
pear to be favoured when soil protozf.a, are pre.sent 
(Xasir, .-lea. .1///). Pio!., li»2.‘S, 10, 122); and Waksman 
and Starkey {Soil Set., 10211, 16) maintain that toil 
fungi are the chief factor limiting the mnr.lier? of 
bacteria nndei- noimal eondit ions by their een!| i tit'en 
for the availalile .su|iply of food. It is not unlikely 
that both fungi and protozoa are important in this 
eonne\ion and t here may be ot her factors. The work 
on this subject illustrates the complexity of s( il 
proljlems and the diHieulties in the way of any 
attempt at control of the soil po)mlation 

'I’he eejuilibrium between the variou.s groups of soil 
organisms can. however, be disturbed and the balance 
altered by such means as “ partial sterilisation ” by 
heat or chemical treatment; and w it h further and more 
intimate knowledge of the soil population there is 
hojie of u.seful development towards control. 

The literature dealing with .soil problems is very 
scattered and one \\eloomes the appearance of books 
in which the results alieady arriverl at are brought 
togethm- and correlated 'I'wo have come to hand 
recently of ipiite dilferent types. l)rs. Honearii]) and 
Nolte* (“ Agrikullurchemie "), have collected the 
agricultural eheinical literature published in the 
ye.ars 11)14 11)20 and review the more important 
luhuinees during that period. The volume is one 
of a .series dealing in a similar manner with various 
branches of natural science and it is hoperl to 
include later work in future editions. The book 
is divided into four si'ctions dealing respectively- 
w'ith Soils, I’lant X'utrition, Animal bfutrition, 
and Research .Mi-l,hods. References are included 
to all the jiapers mentioned. (Tcrman work is to 
some extent given prominenee, but this will tend 
to make tin- book more rather than less useful to 
Kiiglish investigators and teachers, since wurk inib- 
lished in (lermaii periodie.ils wli eh are not always 
easily- accessible, is inehiiled. The collection and 
sifting of the materi.d must have been a, labofuous 
task, whieli the authors luui- ae.eomplishetl with a 
considerable measure of .sneei-ss. 

The othei book I (“ Soil .Management ”), by 
Mr. Rinnan K. Retir. I’roh-ssor of Soils in the 
Ohio State Ifiiiversity. is written with the pur¬ 
pose of indicating the application of establi.shed 
facts to the management of soils and is primarily- 
intended for use in airrieiiltiiral collcL'e.s. Reference. 


to the Table of Content.s shows that the subjoOt- 
niatter is treated iirulcr the main heading.s lte(|uiro- 
nients of drops. Characteristics of Soils, [Jtilising, 
Conserving, and Siijiplementing Soil Resources ; but 
these tlivLsions are not indicated in tlie body of the 
book, with the result that the sequence of the chapters 
is .sometimes diflieiilt to follow. Chapter VI, for 
example, is on biological processes in soils, but not 
till Chapter XTTT do we get an account of the organic 
matter of soils, the intervening chapters being devoted 
to the physical lu'oix'rtics and cultivation ; again, 
cha()ters on limestone economy and liming materials 
are .separated by discussions of animal manures and 
soil sanitation. The arrangement hardly seems 
logical. 

When this has been .said in criticism of the general 
])lan, it must be added, however, that (he book is full 
of accurate informalion w-hich will bo most valuable 
to agricultural students, elearly set down and illus¬ 
trated from the results of field exporimmits. The 
treatment of the nitrogen quc.stion and the economic 
use of fertilisers generally seems to the writer 
admirable. Rrof. Bear throughout lays special stress 
on the immense importance of taking full advantage 
of natural nitrogcii-li.xing agencies by the proper use 
of leguminous crops for maintaining and increasing 
tlie fertility of the .soil. C. T. GtMiNoiiAM 

* “ .-Vgrikiilturotiomio.” Ity D*'- E- Honvuinp, assisteil by 
Dr. O. Nolte. I'p. MU |-l(jb. Di-o.sdt-n iind Ix-ii)7.ig : Tli. 
,SU-iiikop(T. IVico ()-95 dollar. 

■f “ Soil Maiiagoniont.” Ky- F. 3-1. Boar. Pii. vi“]-2(is. 
Now York : .). Wiloy &. Sons., Inc. ; J-ondon : Cliapmun 

and Hall, 1924. Rrico Ids. not. 


NITROGEN FIXATION IN FRANCE 

The Inst report of the “ Azote Fraiq-ais” summarises 
in an interc.sting fashion the rescarchc.9 and results 
obtained by tins company in the production of 
nitrogen. Re.sults obtained with the arc proecs.s 
show (1) the industrial application of a very simpli^ 
and cheap furnace wi(h a yield at least eomxiarablc 
to that of are furnaces now working ; (2) the final 
perfecting of Hie recovery of the oxides of nitrogen 
produced in the arc process by eoolitrg without 
risk, and in the form of liquid nitrogen peroxide. 
This recovery enables the yield to be greatly increased, 
and the production of a eoneentrated product in 
which the unit of fixed nitrogen possesses higbci 
market value. (2) T’lie direct manufacture from 
this pero-ide of eoneentrated chemically pure nitric 
acid, of metallic nitrites and of nitro eornpoiiml.-- 
At present, di-spife improvements, the are proeesx 
gives barely 12 per cent, of the theoretical yield 
but this, however, is .a paying quantity. The com 
pany owns at Lm lion Marignac one of eight groiqin 
capable of producing 33,1)00 toas of cyananiidi 
annually. Tw-o continuous furnaces for nitrifying 
the carbide are now being worked at the Cie d’l'llci 
triedc Indiistriellc at. Marignao, with yields higln i 
than those of the discontinuous fiirnacos employed 
in other works. For the production of aninioni.i 
xvith electrolytic liydrogen the etnnpany has obtained 
the riffhts of tlie Pechkranz eloetrcdvBer ill France. 
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FUEL ECONOMY QUESTIONS * 

By H. WOMERSLEY 

Owing to present economic conditions, we are all 
tliorouglily alive to the necessity of fuel economy, 
and the aim of this short paper is to point out a few 
of the questions that emerge in regard to thus problem. 

In the first place, I would emphasise the fact that 
a steam-boiler plant is a manufacturing department 
i n itself. Too often does one fail to realise that it is 
concerned with raw material and finished product. 
Wc start with coal or other fuel, and by its means we 
convert, water into the product, steam. In other 
words we buy heat, and after conversion into a more 
usable form, sell it again to the other departments. 
It stands to reason, therefore, that to make the plant 
a paying concern, we must know :— 

1. How much heat we are buying. 

2. What our conversion lo.sse.s are or, conversely, 
our efficiency of conversion. 

I!. The amount of steam taken by departments. 

Xow, the heat we purchase is, of course, the calorific 
value, whether we express it as B.Th.U.s per lb., 
f'iilorics per lb., or Calories per kg. 

Tliis is the point that I wish to make. Are we 
justified in buying on this factor alone, or, a.s is 
usually done' (although it amounts to the same thing) 
on the ash and moisture content 1 My own opinion 
is that it all depends on the coalfield from which 
supt)lies are drawn. If all supplies come from one. 
licitl, then wo can be guided by this factor, but tlie 
coals vary .so much in dillerent districts in regard to 
other qualities, that practical experience mu.st be 
employed to discriminate in ca.ses where otherwise 
the calorific values may be the saim'. 

In this respect diflerent coals h.ave different rates 
of combustion vmder similar condifions. Northern 
"o.ds are, as a rule, open and quick burning, whilst 
.Somerset coals are almost non-burning, at least, very 
■slow, h’orest of Dean coals, on the other hand, arc 
intermediate, and considering freightage, are the. 
most, satisfactory for steam raising in this ilisti'ict. 
Apropos of this rati' of burning wo tried to burn 
Somerset coals some time ago, and from th.at, exfieri- 
cMce wc calculated that to get our normal output 
"I .steam, W'o should have bad to, at least, treble the 
boiler plant, which, with its resultant increase of 
labour, would harm made it a very dear pi'oposition 
111 .spite of a lower price for the coal. As to the cause 
of this character, it would appear, from lllingworih’s 
"ork, to have something to do with the re.sinou.s 
constituents of coal, and thus neither an elementary 
or a proximate analysi.s would indicate it. 

riicrc is just another point hero in regard to tlie 
IMiu hase of low-grade fuels. It is well known that 
II higher quality coal can bo burnt at a higher elii- 
I iciiry, und when this is taken into account together 
"ith the smaller amount of labour required for 
li.nulling ash and other work, it will be seen that a 
higher price than is proportionate to its inerca.sed 
iiilorilic value can be profitably paid. Conversely, 
' O il of low'cr value is not necessarily a paying proposi- 
t lull. 

* Ruud before tlie Bristol Section on Maroli 0, 1924. 
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The following figures may help to make this clear 

I.mv Hij-I, 

quality iiuntily 

B.Th.II. iver lb. .. 12,.500 .. I 

Asli content .. .. 12'’.', .. il”,', 

Price per ton .. .. 22/- .. 27/- lihuiv. price 

on 

U.Tli.U. 

MaJe. oflicienoy wook in, 

Tv'ook out .. .. 75% .. 

Coal per 80,000 lb. slcnin 

per hour . . .. 4‘82 tons 3'4{) tons 

Cost of roal jior hour .. 1),>/- . . 94*3/- 

Tons ashe.H per hour .. 0'r)2 tons t‘'21 tons 

Cost of ash romoval at 

ttt2/-porton .. 1-04/ - .. 0*42/• 

Control of tjii.; Boiler J’l.v.nt 

Now I come to the boiler itself. We can, and to 
know what wo arc doing, must regard the boiler 
plant a.s a chemical factory in itself. Tints it is 
essential to kitow with reasonable accuracy, how much 
coal we are burning, and bow much steam W'e are 
getting as a residt. In other words, wc must find 
whether we are getting Ihe best efficiency out of it. 

I do not propose to .say more about flic importance 
of the carbon dioxide in tlie gases, execjit to emphasi.se 
the importance of continuous tests. Snap tests for 
controlling fire are of little use, in fact, by noting the 
temperature at. tlio end of the centre tubes of Lanca¬ 
shire boilers, a practical man can exercise quite as 
much control over tlie fires. 

To control the fires the carbon dioxide record 
from the centre tubes is alone sufficient, always 
avoiding carbon monoxide, of course, and with a 
recorder iastalled, tiien systematic snap tests at 
such important points as the side tiuc.s, imme¬ 
diately before the boiler, dampers are very necessary 
for detecting leakages in the flues themselves, and 
thus enabling the resultant losses to be avoided, 
Anotlier very usebil implement is the eleetrieni 
pyrometer, especially it this also has a continuous 
recording apjiaratus attached. At the centre tubes 
of Laiicaisbire boilers where a earlion dioxide apjia- 
ratus is installed, this i.s not e.ssential, but at the 
})osilion in the side flues already alluded to, it 
slionld be used in conjunetioii with the carbon 
dioxide apparatus. On water-tube boilers, ^lositions 
for test are etioseu with tlie same aims in view, 
vi/,., control of fires, and detection of leakage of air 
through brickwork. lYiiere economisers are installed 
similar observations should be made continuously 
at the gas inlet and exit. 

As coal consists mainly of carbon, the chief 
product is carbon dioxide, and this is u.sed as the 
control. 'J'hcori'tieally, a.s the molecular weight of 
Oj occupies the same volume as the molecular 
weight of (IO 3 , comjilctc combustion of carbon should 
tesult in a gas contaimng 21 per cent, carbon dioxide 
wlicn such carbon is burnt in air. Practical con- 
siilerations, however, require an excess of air, other¬ 
wise there is a tendency to only partial combustion, 
resulting in carbon monoxide. When wo come to 
coal, we get a reduction also in the tlieorctieal 
percentage of carbon dioxide itbat wo can obtain, 
duo to'the hydrogen in it. With the usual semi- 
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gallon, if tli(! Pcrmutitc is partially oxhau.stod, tho 
reaction is just, as likely to go thi‘ reverse way, 
and the total hardness of the water he inensised. 

Another plant, that hy the Kestner eonipany, 
is now being pushed on tin: Mnglish market, and their 
system of treatitig the water hy the excess alkali 
and heat of the oontinnonsly hlown-down water 
from tho boilers, together with a degasifying plant, 
seems to the author to require the careful consider¬ 
ation of those eoneenieil with boiler plants, 
especially where new j)lants are being installed. 

fn eonelusion I have to e.xpre.ss tny indebtedne.ss 
to Messrs (t 'I homas and Bros., Ltd., for jx rmission 
to publish these notes. 

Me.ssrs. 'I'homas and Bros., Ltd , 

Broad Plain Soap W'orks, 

Bristol, 

THE INTERNATIONAL UNION OF PURE 
AND APPLIED CHEMISTRY 

'I’he Tnion Internationali' de la tlhiniie Pure et 
A])pli<pi<'e lu'ld its Annual .Meeting in Copenhagen 
from dune !!(> tfi duly 1. 'these annual meetings 
have a eharaeter of their own ; some international 


sans disputation.” Ihe Ifuion Internationale divides 
itself into a variety of committees which after much 
debate internal draw up rejrorts of considerable 
value. Intervals are usually found for lunches, 
receptions and banquets and in addition to the 
oflieial feasts .some of the more frivolous members 
hav'c been found who despise not the small .social 
parties graced with flasks of Samian and of Chian 
wine. 'I'he l.Tnion Internationale has held meetings 
in Brus.sels, Rome, Lyons, Cambridge and Copenhagen 
'I'hesc have been attended by thirty or forty chemists 
of world-wide reputation, by as many others whose 
fame only reaches the borders of one country or one 
branch of chemistry and by some others who can 
only be considered as earn)) followers, wolves 
masquerading as diemists or whatever is the polite 
description. 

.Four I'Inglish ])i'ofe.ssors upheld the dignity of 
British (heinistry. Profs. I’ope. Drummond, Cibson 
and Harden ; other familiar figures at, the gathering 
well’ .Ml ssieurs Behai, Lindct, jVloureu, .Matignon, 
Manpiis, iilarie, Kling, Nasini, Ciordani, Bancroft, 
Noyes, JMinoviei, Votoeek, Swartz, Cohen, .loris,sen, 
Timmermans, Profs. Biilmann, BjerTurp, Lronsted and 
Ilolleman with several others, whose names and 



City Hall Square, Copenhagen 


bodies dixide (hcmselves into sections at which 
papers are read and discussions are ericoiiraged ; 
disputation is an aneii nl mi'thod if learning a 
subject ; an old tihelier < f law wrote in tlie fifteenth 
century, "Home ne seaxera de quel inetall un 
eainpanc (‘st, si ne soil bien bate, lie le ley bien conns 


ri'searchcs would be familiar to our leaders if spai" 
jx'imittcd a nearly complete list of the delegates. 

Of tho places selected for these .Annual Mcctiii.V' 
Co))enhagcii is jK>rliaps the least knoxvn to th'' 
majority of cbcmi.sts, yet eivili'/ation advanced 's 
rapidly, and by very similar stage.s, in IXinmark ss 
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cultivated 

fields Tnd red tiled far,l cattle tethered in thi 
clean and seem to be prosper^ certainly 

architecture an^thr.Jcemiorj’" 

wL?t SKt f S’no.i': 

« «"ndt^^rc\T;;r”dSrlirr "r 

iilSH-feS 

ifsSsiJSi 

ssspsps 

JIic Union Internationale is still busv with iia 
own organisation Tf a ^. a i*‘t uusy with its 
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its numbers. This veartL'v 

m=sm^i 

with trilling modifications, Id^crw 0 , 71 ^""’ 

ISPSsSSSS 

"'V'Sr::,7£S 

"o-cc imporlant countrie.s, now outsidT'the 
"presented. It s7 s th > s how 

<l>'s scheme; it has for some tLc”! 

I'V the French deleltcs T7 1*000 advocated 
tli.it in chemical mrnter ■’^fiowii 

X...ini, i.,.;i. “„,n& Kii'',"”!''*'. W"'- 

wciu,ledwith 7v !’ . invitation has been 

<ln.s pleasant f’itv itu m <“. '• recollection 


The Finl Week’. Paper. 

(From our Special Corre.pondent) 

Association, which is liciim held at ''^"'*"rers 
June 30 to July iri^natura lf ol Vh 

ss!," ?“?l £rc“? 

-i;,d„d .'.V'S'liTKj’ij: 

As is well-known, the World Poi,,.r f t 

ipMgfi 

tific experts from nearly 40 different count. 

c.u.s.Mona arc iinwcedmg for nearly a fortnight Tli.. 
best fJnng to do is to scml for a sched le h V of aff 
the pajXTs to the Olliocs of the World TV.a V p 

AT',-?-* 1-—». WC2 h? ,;s: 

of the different reprints being shown. ’ 

in i7 papers under consideration in the first week 
include the subjects of the fuel and power ivsoiirees 
of the various eounfnes in the world, the eeononiie 

asp^t of power, especially the considen.tion of fm7e 

i r . f'’‘1"’ .h'*'Hcratioii and utili.sation the 

prij.aiatlon of fuels, illumination and u!ii/.i- 

... .11 It. i,r.,„.d„. n, 1.1. "Sio"wSr;,!™'; 

a very large part of tlie jirocwdiiig.s a.u over 7 
papems were presented on this subject, dcali7 7 
the hist place with the jiotential re.sourees of nfanv 
eoimlries 1,1 the world, inohi.Iing (treat TSritaif 
Iieland Holland^ Hungary, (ternmny, India Japan’ 
Aew Zealand Norway, Sjiain, .Sdieria. ,S weS 
bwitzeriand, (’hina., and Ksthonia. Aery valuable 
were many of the eontributions relating (o the 
troubles ami diflicullic.s of hvdro-eleetrie power 
and methods for imj,roving the efficiency, and the 

7'Z "k ’T «ueh variil s„yeets 

as the Kaplan turbine, the general conditions of 
water .storage, ice troubles, general turliinc desigi/ 


There i.s no ipiestion that a silent revolution in 

, -rs. its -id iFiS£’'‘I'jzJ3r 

nsUlled. According to a recent rejxirt of the Iffuted 
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States Geological Survey, the available inland water 
power of the world is over 425,000,0tt0 h.p., and the 
greatest potential source of energy is in Africa, the 
Congo an<l its tributaries. Tn Great Britain we have 
about 1,000,(100 h.p. available, all these figures 
being, of coui’sc, f^xclu8ive of the tide-s. 

The section devoted to the preparation of fuels, 
eoniprising IS p.apcrs, is also an intere.8ting one, 
dealing with the complete gasification of coal, 
the utilisation of peat, low temperature carbon¬ 
isation, oil refining, the use of vv<«>d refns<! for power 
production, the hydi-ogenatirm of coal, and pul¬ 
verised fuel. 

ra)W-temperature carbonisation and hydrogenation 
of coal will be dealt with in the next article along 
with the gas and fuel .section. Incidentally it may 
be mentioned that the method of attenijiting to 
divide up the iiapers into groups seems to be .soine- 
what illogical and has not unnaturally given rise 
to some considerable confusion and much ovei lapping 
in the discussions. 

Ihilverised fuel, mrw making enormous strides in 
steam generation throughout the world, was dealt 
with very inadequately, and the ])a|>ers ami rlis- 
cussions give little idea'of the real facts of the case. 
Strangely enough also, the latest remarkable develop¬ 
ments in mechanical stoking, such as the susiiended 
firebrick arch allowing .single stokere u)) to 24 feet 
wide to be constructed, water cook’d travelling 
gr'ates. easy adjustment of the air supply at different 
stages of the travel, and funtace walls eompo.s(!d of 
water-ef)oled steel tubes, seem to have been given 
little attention. Mr. .lohn Anderson, of Milwaukee, 
however, who is responsible for tlu’ first large power 
station in the world -Lakeside—to be eijuipped 
with pulverised fuel, and which remains to-day, 
as in l!)20, the most eflieient boiler plant, in the 
world, enlivened the discussion. 

As showing also the possibilities of power produc¬ 
tion from what might be termed rather unusual 
sources, <’omprising Section ’ F of the list of j)apers, 
W(! had three paiH’i’s, strajigely enough all from 
Danish engineers, dealing w’itli the utilisation of the 
wind, a eontribution describing the well-known 
Larderello power station in Italy operated by natural 
steam from volcanic regions, aiul a ])aper on alcohol 
as a source of power. 

It is curious that the moilern seientitie windmill, as 
used particularly in Holland, Germany, and 
Scatulinavia, slutuld be so completely neglected in 
Great Britain, ns it is in many eases an iiualuable 
sourct' of energy f<u' electi'ie lighting and pumping, 
on a relativ<‘ly small scale, such as in .agrieultiire, and 
up-to-date machines are constructed and supplied 
bv British makers, d’he use of \'olcanie steam for 
jM)wer geuei’ation is eertaiuly a striking <-.xam]}le of 
the ingenuity of the modern engineer, but in spile of 
this one is glad to know that such develo])ments are 
iinposi^ihU' in (Jroat Britiiiii 

The fact that only one pai)er was given on such an 
important subjf’ct, as power alcohol is eertailll}' only 
one example of a mimlx’r showing that the organi¬ 
sation of the next Workl Power Conference can be 
very considerably improxed. Power ah’ohol is of 
particular importance to Great Britain beciiuax' of 


the serious neglect of the cultivation of our soil and 
the fact that we do not possess natural liquid fuels, 
such as petroleum. There is no reason why 
s(!veral million acres of land should not be devoted to 
the scientific cultivation of potatoes for the manu¬ 
facture of power alcohol. 

Gertaiidy the most interesting section, both to the 
chemical engineer and the general steam and power 
user is “ Dl,'* that relating to steam generation, and 
the aO paj)ers dealt with such varied suVqeets as the 
“ Benson ’ super-pressure steatn generator, the 
12(X» lb. pres.sure water-tube boilers now being 
erected in the United States, the production of a new 
steel alloy that maintains its strength even at 1920“ F. 
—and of the utmost imimrtanco therefore for high- 
pressure steam work—the necessity for the determin¬ 
ation of carbon monoxide and unburnt products in 
flue gases, the “ Blomquist ” horizontal revolving 
tube high pressure boiler, a review of recent develop¬ 
ments in steam practice by P. Junkersfeld and G. 
Orrok (U.S.A.), high pressure water-tube boilers by 
Dr. Jacobus, several very important German paper? 
on high pre.ssure steam, including those of Dr. F 
Munzingcr, and also by O. H. Hartmann. Finally 
also W. L. R. Emmet'(U.S.A.) gave o-xiaper on hh 
remarkable mercury boiler and turbine. 

Glo.sely allied to these subjects is “ 1)2," on stean 
turbines, comprising pajx'rs by the Hon. Sir Charlef 
A. Parsons, 0. F. Stt)rk (Holland), V. Nord-stroni 
(Sweden), and F. Hodgkinson (U.S.A.). It is, oi 
course, impossible to do justice to fascinating subjects 
of this description within the space of an article, am 
the .same applies to the diBeu.s.sion, in which eacl 
speaker W'as allowed about five minutes. 

Certainly one of the most remarkable tendencies o 
the last fexv years in steam and power generation ha; 
been the rapid increase in steam pressuie as applie( 
to uater-tube boilers. It fox)k well over KHt year; 
of evolution in steam boiler construction to read 
2(M) lb. working pre.ssure, and not very long ago thi; 
was the standard poxver station pracdice. T'o-da' 
:U)l)lb. jx*r .s<piare in. and 7t«)'" F. temperatun 
represent average steaming coiulitions for sujx’i 
station (conditions, but this is now also pas.sing an< 
the era of say 5tH)-t)(K) lb. is approaching. 

Most, interest attaches, however, as far as ordinar; 
water-tube boilers are concerned, to the remarkabi' 
w((rk Iscing carried out, both in the United St.ates aii< 
Germany in tlu* use of steam at alxuit IttOO lb 
pressure. The best known installation in Amcrie 
has drums of .steel forgings 4-in. thick, weighiii; 
70 tot\s, and the working pressure is to be 121.^11; 
It i.s expected that, on these lines, well over 25 pe 
cent, thermal elticiene.y will be obtained from tli 
raw coal to the switchboard, using condensing steaii 
turbines. Even more remarkabk! is the work rejxi 
sented by the sujxir-pressure st(;am generator, siu 
,aa the "Blomquist” revolving wide-bore till' 
boiler, in which the problem of elmllition in tube'- i 
surmounted by submitting the water contents i 
centrifugal action, the working pressure hem 
17)00 lb. ixcr s(p in. The “Benson" generator ■' 
:)200 lb. pressure has already been described in tlx - 
columns, and it will be remembered that w'atei' 
700° F.' under the above conditions of preasuri ' 
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.being converted into steam' at the same volume 
without the absorption of latent heat. 

The highly efficient principle of “ bleeder or 
pass-out steam was also discussed, that is the pre¬ 
vention of the serious steam loss in the condenser by 
using the c-Khaust steam from turbines, high-sjx*ed 
vertical engines, or slow-speed reciprocating engines 
in boiling and general process work. Although this 
method is now being e.xleiisively used in (Jermany, it 
has been developed to an equal e.vtent by British 
engineers, and the fault of the comparatively slow 
progress made in this country until quite recenlly 
lies with the steam user and not the engine builder! 

In the group of papers relating to the more 
efficient utilisation of steam perhaps the most impor¬ 
tant was that by Dr. Ruths, the well-known Swedish 
engineer, describing his now well-known steam accu¬ 
mulator, which is meeting with a wide application on 
the continent, especially Germany and Scandinavia. 
The principle is a iiarticularly important one for the 
chemical industries, with the irregular demand for 
steam, and allows for exanipk! the use of high 
pres.sure steam generation, and tlie production of 
power liy the drop in the pressure, as already dis¬ 
cussed, through an engine or turbine, comliined with 
the utili.sation of all the exhaust steam for process 
work, irrespective of the fiuctuating demand, by the 
use of till! steam accumulator, which acts as a “ fly- 
wlieel ” of steam supply for the whole factory, .so 
that a condenser is not neces.sary at all as with the 
ortUnary pa,ss-out principle. 


THE FRENCH CERAMIC CONGRESS 

'I'he Techniiad Congress of the Ceramic Industry 
was held in Paris from .June 2-0 MM. Frion anil 
Linke studied the utilisation of liquid fuels in pottery 
kilns and describcil tests carried out for two years 
at iSf'vres with crude oil and tar. From 150 trials 
it was found that one kg. of crude oil replaced 7 kg. 
of wood, an economy of over 50 per cent of heat. 
One furnace, eonsnming 420 francs worth of wood 
for each firing, consumed fuel oil worth 2.50 francs. 
In adtlition the tinu- of firing was reduced from 24 
to 11 hours. MM. Hachon and Irf-callier discussed 
ai'tilicial or natural drauglit and I'onoluded that if 
irtiticial draught coats more than natural draught. 
It ])ossesae8 many adiantages, such as quicker 
working, more regular heating, and its use for cooling. 
M. M. K. Lafon, comparing natural with artificial 
draught, favoured the former. 

'Ihe use of pulverised fuel was described by M. 

I 'oquillat, who stated that the process was advan- 
lageou.s and economical, although it still required 
--tiidy. Discontinuous or cellular driers were dealt 
with by M. Cazeneuve, and compared with continuous 
liners. In a monographic study on ceramic ovens 
Mona. Frion concluded that the Hoffmann furnace 
had been not sufficiently studied for typical forms 
*<> he described. The results obtained, however, 
were useful as a guide to the ceramist. 

The Congress concluded with visits to ceramic 
works, quarries, and brick factories. 


FORTHCOMING EVENTS 

Jalv )-. Ibe Institute or Cdehistet Students’ Asso¬ 
ciation (London). tfiBit of Chemical Students 
to Wembley. At 9.45 a.m. an Inaugural Meet¬ 
ing will be held at University College, Gower 
Street, W.C. 1, at which the President of the 
Institute, Prof. Q. O. Henderson, LL.D.,. 

F. R.8., will take the chair. Mr. W. J. C. 
Woolcock, (jroneral Organiser ot Ihe ('heniieal 
Section of the Kxhihition and Ple^illenl- 
olect ot tile Soeiet.v ol t'heinieal InduMtrv. 
will explain the objects of the exhibits and tiie 
special feiitnros of interest. Professor \V. P. 
Wyiini', F.R.S., President of the Chemical 
8ociet.y, liojics to sujiport the speaker at 
the meeting. The cost of the visit, including 
return ticket to Wembley, entrance to the Ex¬ 
hibition, and ticket for luncheon, will be 5s. 
Further inlormation can be obtained from Mr. 

G. S. W. Marlow, 30, Russell Square, London, 
W.C. 1, and applications should be made not 
later than June 23. 

July 10. Institution ok Cuemicai. Enkineebs, Annual 
Corporate Meeting, at the Hotel Cecil, Strand, 
London, W.C. 2, at 11 a.m. At 12 noon the 
presidential address will be delivered by Sir 
Arthur Duckhara. After luncheon at 1 p.ra. 
(price (Is., e.xcluditig wines) Sir F. Nathan will 
review the work of the Eilucational Committee 
on “ Tho Training of a Chemical Engineer,” 
and at 3.30 p.m. the following iiapers will bo 
read:—(1) “Self-balancing Oiitrifugals,” by 
E. A. Alliotl. (21 ■ Evaporation in Currents 
of Air,” by (5. W. Himus and J. W. Hincliloy. 
After tea, at 5 p.m., members will proceed to 
tho Briti.sh Empire Exhibition, and ,a tour of 
the Chemical Hall will lie made under tho 
guidanco of Mr. W. .J. U. Woolcock. 

Sept. 8 Institute OF Metals. Annual Autumn Meeting, 
to 11. to bo opened at the Institution of Mechanical 
Engineers, when W. M. Corse, S.B., will 
deliver tho third annual Autumn Lecture. On 
September 9 the morning will be devoted to 
reading and discussion of papers, followed by 
luncheon at the Connaught Rooms, Kingsway, 
the afternoon to be spent at the British Empire 
Exhibition. On September 10 further papers 
will be pre.seiited for discussion, tho afternoon 
being devoted to visits to works. A reception 
will bo held in the evening at tho National 
Physical Laboratory, Teddington. A detailed 
programme will be issued in Augu.st. 

Sept. 15. BiuTisn Empire Exhibition. Conferences of 
Engineering Sociotiis, to he held in Conference 
Hall No. 4, at 10.30 a.m. Short papers on 
varioiLs Engineering Subjects will bo road and 
discussed. Further information and tickets 
may be obtained from tho Secretary, Society of 
Engineers, 17, Victoria Street, Westminster, 
8.W. 1. 


Prof. \V. L. Bragg has lieen oloeted Doan of tho 
Faculty of .Science, \V. Baker, M.Se., and B. (‘a vanaglt, 
B.A., B.Sc., beeonto assistant lectnrers in oheniistry, 
and Dr. P. \V. t’lutterliuek heeoines demonstrator 
in physiological chemistry in Manchester University, 
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THE INSTITUTION OF CHEMICAL 
ENGINEERS 

Tlic (Vmncil of the Institution met on .Inly 2, 

1924. The Annual Report tvas reail and ajijiroved 
for presentation to the Annual (’orporate Ameting. 
Dwiiif' to the fact that the organising work of the 
Institution is largely eoni])leted and its ]iid)lie 
work was assuming greater imjiortanee, it was 
decided that more pnhiicity .should he given to its 
doings. 

hileet ions took jilaec- as fidlows - 

M.emht'rfi t'harles Davidson, .Alexander Cross and 
Sons, Ltd ; Harry Mackenzie Ridge, Itidge Hoa.sting 
lAirnace and I'aiginecring t.'o., Ltd. 

.U( i/die A’.---Harold .Joseph Hailstone, 
Roeliilale t'or|)oralion (las Works; William Charles 
Peek. .Messrs. Hurgoyne Biirhridges and Co., Ltd. ; 
Harry William Wehb, CardilT Teehnieal College; 
K. I’. H. VV'il.son. Shanghai Municipal Conneil. 

SliHkni.- David Rohert.son Bean. 

Correspondenee was read from the President of 
the American Institute of Chemical Kngineers 
suggesting a joint meiting in Kngland in duly, 

1925, when alioiit lifty inenihers of the -American 
Institute would he aide to attend A eahle vva.s 
de.sjiatelied cordially accepting the suggestion. Steps 
were taken at once to arrange this joint meeting. 

The iviTangenieiils for the second .AnnnnI Corporate 
Meeting on .fiily Hi were considered and approved 
An aeeoiiiit of the arrangements will he found under 
l'’ortlieoming Kvents on Jiage 721. 

SEVENTH DOMINION CONVENTION OF 
CHEMISTS 

The Annual Coiiveiition of Canadian Chemists 
o|R'ned its .sessions at Kingston on May 27th last 
with the meeting of the* Canadian Sections of the 
Society of Clieniieal Industry. -Mi’. S. ,1. (.'ook 
hrietly caitliiied iirodiietion values in tlic’ various 
hranehes of Canadas ehemical industry in his 
addre.ss entitled ■■Statistics Reileeting Recent Pro¬ 
gress in Chemical Industries.'' Mr. K. T. Llworthy 
di.sens.sed develo|mieiits of the natural gas re.soui’ces 
of Canada, which were situated ehii’tly in south¬ 
western Ontario and in certain parts of Alherta. 
The IV'ainw right field in .Alherta had an intermittent 
How of (>0(1 harrels perday, and the product wasanemul- 
sion of ahout titi per ei-iit. oil and 40 per cent, water. 
-No I gas well in the Poremost held near Calgary 
had a helium content of 2 per cent, and '.IS per cent, 
melhaiie. Mention was made of the |>ossihle ii.ses 
of tlie.se natiii.d gas resoiirees, of the possihility of 
recovering iiatiir.d-gas gasoline, the production of 
carhon hlaek from natural gas, and lastly the 
possihility of ohtaining hi’lium on a coniinereial 
seiiU’. Prof, A. L (lihson, of the Ontario Agri¬ 
cultural College, then discu.ssed ■■ The Chemistry of 
Some Butter Defects.' and enumerated various 
methods of overcoming these defects, hut pointed 
out that in dairying, as in health, ' prevention was 
bettor than cure." The close co.o|)eration of the 
chemist and hactmiologist was ahsolutily es.sential, 
and it wa.s deplorable tliat there were so few scientific 


workers in the Canadian dairy industries. The 
morning .seasion ended with a ])ajx>r on “ The 
(Corrosion of Containers by Canned Foods and 
Its Klfects,’' by Messrs. H. W. Powell and 
K. W. McHenry, of the Research laiboratory of 
Dominion ('anners. Ltd. 

Mr. F. J. Hainhly presided at the afternoon 
session of the (.anadian Sections, and Mr. Alfred 
Burton, .secretary of the (Teneral Council of the 
Canadian Sections, informed the ini’nihers of the 
Anmial Meeting of the Society in Liverpool. 
Dr. W. H. Hatcher then described recent work 
carried on in the laboratories of the McCill I'niversity, 
concerning the physical and chemical properties of 
hydrogen pero-xide. The progress being made in 
the c-xti’iision of the Department of Chemistry of the 
Cnicersity of Wcstcin Ontario was outlined by 
Dr. .1. A, Ounton. Mr. 0. K. Coiide, su{K-rintendent 
of the Flint A'arnish and Colour W\>rks of Canada, 
Ltd., T'oronto, in a jiaper on " The Manufacture 
and Ap|)lication of Nitrocellulose Ijirctjuers and 
Fnamels, " described developments in the manufac¬ 
ture of these lacijuers and finishes, and outlined 
various te.sts. Prof. L. F. (loodwin, of Qtieen's 
Univiusity, gave the final address on " Nitrogen 
Fixation IVocesses, " in which he reviewed the 
vlevelopments that had occurred during the pa.st 
twenty-five years, from the, time that Sir William 
Crooks had startled the world with his famous 
warning as to the depletion of Cliilcan nitrate as a 
som’ce of nitrogen. Prof. Coodwin illustrated his 
resume with lantern slides showing jilant practice in 
Scandinavia, Germany, France and Fngland. 

The -Annual Dinner was held in the evening at 
the Cataraqni Golf Club, just beyond the confines 
of the city, and beautifully situated, overlooking the 
lake, where 109 guests were jiresent, Mr. yXlfred 
Burton acting as toastmaster. Following the toasts, 
the most westerly representative jiresent, IVof. 
Sliijiley. ami Mr. Davv.son, rejireseiiting th(' east, 
were called upon for a few remarks. lAof. >Shipley 
regretted that on account, of the distance it was 
almost imjiossible for We.stern Canada to have many 
reiiresentatives at the Annual Conventions, but 
that in all jirobability Western Canada would 
organise a convention of its own. 

(Jii the morning of Wcilnesday the annual meeting 
of (he Canadian Institute of ('heniistry was held, 
and, with Prof .1. W, Sliiiiley iiresiding, a series of 
jiapers vva.s delivered in the afternoon. In the 
evening a public addre.ss was delivered by Mr. Horai e 
Freeman on the “ Application of Chemistry to the 
Xatural Resources of Canada, ' a film being shown 
of calcium carbide manufacture at Shawinigan Falls. 

T'he last two days of the Convention were sjjciit 
in visiting jioiiits of interest about Kingston. After 
visiting the locomotive works the party went to the 
Royal Militaiy College, where the laboratories weri' 
inspected. T'lie visitors lunched with General Sir 
A. MacDonell, Commander of the (Jollege, and sjieiit 
the afternoon and evening on the river going through 
the Thousand Ishinds. On Friday visits were made 
to the plants of the Canadian Industrial Alcohol Co , 
at Corbyville, and the Dcloro Smelting and Refining 
Co., at Dcloro, thus ending a most successful meeting. 
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CORRESPONDENCE 


A POINT OF ORDER 


Sir,—At the Inst meeting of the. Chemical Society 
(this vol., p. COfi), Prof; Iiigold represonted styrene 

•! - + 

by the foinnila Ph.CH : CH, and dipiienylethylene 


by the formula 


Ph. .. 
+ >: 
Ph/ 


C'll... 


I gatherial that in 


these formula) the ])lus and minus signs were being 
used in the orditiary way to represent eleotrieal 
e.harges, i.e., a dclieit or a surphi.s of one electron. 
If, however, they are used in this sense, the formula 
for styrene is clearly that of a laiivalent knlioti like 


Nil,, and not of a neutral molecule, whilst the 
formula for dipiienylethylene would repre.sent a 


biraJimt kalion like Mg. or NII;,.C,H 4 .NH,i. These 
curious and unde.sired result.s would la' impo.ssible in 
face of a strict adherence to the valuable rule.s Dial 
(i) in i'ininrd bond fht' [lO^itirr and ni{ialii'e 

efuirgrn of an rbrtmrab'ian- rrjdnj'r inn/rad of niip- 
pleiHcnlintj a non-iiohir bond, and (//) ihr.nc. chaiyrn 
muni aluvifii bn introdnad in pairn, nlncn Ihr nhntmn 
hint bi/ one atom in idtr(iip< tritnnfcrrnd to annihnr. If 
these niles are adopted, it is clear that in the ease of 
.styrene the ioni.saiion of the double bonds of the 
aromatic uueleu.s would leave the phenyl-grou]) as 
a whole nrniral. although the carbon-atom ne.\t to 
the side chain may be <'ither positively or negatively 
charged, since tlu' nucleus of a substituted ben/.eni' 
can be polai'isi'd in two ojiposite wavs. 

These rules suggi'st furthi'r that an unsubstituted 
)ihenyl-group is not likely to be vi'ry ellieient in 
determining the sign of the charges lussuiiied by the 
v.irious atoms of an associated conjugated system 
when activati'd, sinei' the carbon atoms of the 
aromatic nucleus (unlike the ini'tal in a r.ulieal such 


- I 

as ITNa) can adapt themselvi's to I'ither polarity in 
ihe side-chain. One might, tlicrefori', I'.xpeet the 
plieiiyl-group to behavi " ain|)hoterically " (although 
perhaps with a. detinitc preference for one of the two 
alternative forms) aiul to act diiTerentl,\ in ditferent 
I'oinpounds. or even in thi' .same compound under 
the intlucnee of different re agents. 1 gather •from 
I’rof. iaipworth, a.s well as from Prof. Ingold, that 
1 his expectation is in agrceiiieut wit h the experiini'iital 
f.aets. 'I'he aniphotcrie ch.iracter of the iihi'iu I 
radical is also indierlted by the fact that Prof. 
Hobinson has already u.scd the .same idea in eoii- 
tK'xion with the eleetrolitie dissociation of heva- 
phenvlethane (or tripheiie Imethyl) 

PH.C.t’PhjS^Ph,/' l-PPhs 

where he regards the ]ihenyl-group.s as being opjio- 
■'ilely polarised in tlu' two ioirs. 

'I'liere is no need for me to defend tlu' theory of 
induced alternate polarities, which is (juite secure in 
Its Manchester stronghohl. My ow'n responsibility 
has been incurred in .suggesting an cleelronie, 
nicehanism, which makes the phenomenon inevitable 
III conjugated, systems undergoing chemical change, 


but has also the effect (fortunate or unfortunate) of 
limiting it to conjugated systems -except, {wrhaps, 
in tlio,se cn.se.s where a single bond can he ioidsed or 
activated in the same wax- as the double bond.s of a 
eonjugatod cliaiii. My present object is, therefore, 
merely to object " on a point of order " to the use'of 
symbols in such a wav that ions and molei ules are 
not clearly distinguished from one another,- I am. 
Yours, etc., 'J'. M. Lowkv 

(.'ambridge 

duly 1, li)2-l 


SYNTHETIC RESINS 

Sir,--In your news of the Prciii'h synthetic resin 
indu.stry published in the current number of ('heniintry 
and Induntry (p. tilU), I iniagiue you are reporting a 
too generous estimate of the production of artiticial 
resin in Prance. I believe that i\l. (fcorges Kimptliu 
estimated the ligure as lilt) tons per mi.mth, reducing 
the amount reported in vour news item to oiie-tenth. 
It would be distiiielly encouraging to the synthetic 
resin industry if the production of resin in Prance and 
Aiueric.i alone, amounted to ovei' 7n,n0t) t. annualiv. 

It is of interest, I think, that .M. Kimptliu in Ills 
adilre.ss also ipioted the amount of the production of 
artiticial resin in (iermaipN as being IlOt) t per month. 
He does not a])pear to refer at ait to British manti- 
factuic. evidently regarding this as iiisignifioant. 1 

suppose Ihe British production can be reckoned in tens 
of tons per month and not hundreds. If this is 
correct its insigiuiieaneeeomiiared with that of other 
countries is a suriaising fact and must be due either 
to lack of enterjirisc and ilevelopmeni by the British 
mamifacturer, eoniiielhng the British user to go 
abroad for sup|)hes, or to a restricted demand owing 
to the lack of realis.ition b\ the possililc consumer (of 
iii.sulating material, xarnish, etc.) of the protitable 
resulls to be obtained with Ihi- various classes of 
artificial resin.s. 

The need, of course, exi.st.s- as, according to 
M. Kimptliu, it exists in Prance- -tor further and 
continued research on the subject in order to extend 
the knowledge of the seientiric principles involved, 
and lhu.s--and onlv thus- to establish a sound and 
lasting industry. -1 am, Sir, etc., 

.\lan a. Dki mmoni) 

Ivor, Bucks 

duly ,">, lfi:l-I 


PERSONAL AND OTHER ITEMS 

Prof. J. ('. AleLeiman, of Ihe I'niversily of 
Toronto, has been elected president of the Hoyal 
Society of Canada. 

Mr. T. Thorne Baker has been awariled a silver 
medal by the Uoyal Society of Arts for a paper 
rearl before the Society during the past ses.sion. 

Mr. A. VV. Nash, B.Sc., M.l.Meeh.E., at present 
lecturer in oil mining in the University of Birmingham, 
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)ias ht'cn fipixiiiitfd ])ro{essor of oil mining in the 
.'.attic Ifnivcr.'iit.y. 

■Ml', (jlcoi'gc J)ongla.'i lm.s tu'cn elected ehaiittiitti 
and Sir 'L'hoinaa Rohin.aon, M.l’,, vtcc-cli,111111x11, of 
the Utadford l)\era’ Axsociation. 

Dr. VV. ('aiii])f)ell lias liecii .i|i|ionilcd the lir.st 
Howe ])rofessor of iiielalliirgi at Cohiiiihia I’niiet'ity. 
'I'lie new chair wa.s estahlislieil in inetnory ol the 
late Prof. H .Mation Howe Dr ('am|ihell was horn 
at (Jatt'sheail oii-T\ tie. I■]tly!.■lnd. in I.S7ti, and look 
the D.Se. of the rniwtsily of Dnrliani in 
having also .stinlied at the Itoyal Seliool of Mines 
tiiiil at (‘ohitiihia rniversily. 

■Mr l'’|■alleis p. (hirvan. |iresideiit ot the Cheinieal 
Poniidation, .\ew \’oik, has left for Kiiro))e. 

Bell Memorial IhMow.ships 

.\t the reeeni meeting of the triislees, it was slated 
that, ilnring the past tear, re.seaieh work liad been 
carried on by one Senior Fellow, one fourth year 
Fellow', and twenty .hiiiior Fellows. I'lie reports 
of the direi tors ot the laboratories where the Fellows 
were engaged indie,ite that their wink was .satis¬ 
factory and that lahiable additions to seienee may 
re.sult from their rese.irelies. The Aih isory Com¬ 
mittee has reeonimended the reni'wal for another vear 
of the .litniof Fellows hi| IS that do not now expire. 
Amongst those elected to Fellowships .ire the follow’- 
ing names, the proposed researehes being also 
giv'cn • Dr .\. S. J’arkes, researches on breeding and 
on the feeding of animals (work on the latter Hidijeet 
is now pioeeetliiig in eollaboral 1011 with Prof. .1 (b 
Drummond). J)r. 11. Cohen, work on the ehemieal 
eomiiosition oi cerebrospinal tliiid and on the iiitro- 
<tuetion into it of Iheriqieiitie siibstanees and other 
ehemieiil problems of the blood svstein. Mi.ss 
Margaret \. Boas. B Se , researeh on vitamins, 
iiiehiding the elTeet of ultra-violet radiation Mr. 
11. F. Holden, M,\., study of the optically active 
siibstanees, ol her t hall gliieo.se, in normal .iiiil diabetic 
}irotein free blood. 

Knnisay Memorial rcllawship.s 

The second dinner in huiioiir of the Baiusas 
Memorial Fellowship Trustees and the Bamsiu 
.Memorial Fellows was held on .Inly 4 at Cni\ersit\ 
College. The chair was taken by Sir Cregorv 
k’osfei. the Fro\ list ot I'nii'ersity College, and the 
nienioi \ ol Sir W'llli.ini l!anisa\ was honoured at 
t he iiist.inee ot Piof .) Xoi man Collie, the ehairinaii 
of t he .iil\ isinw eoiineil 

.Sir 11 iigii Bi 11, 111 I'l'oposing ■ 'Pile Brit ish Dominions 
and Foreign Connliies .\ssoci,iled with the Kanisav 
Fellowship Tiiist. -..lid one of the most remarkable 
thin,gs .iboiit the l!anis,i\ l'’ellowships had been the 
ardent response wliiili had lieeii tori lieomiiie' from 
foreign eoiiiitries, and in this n s|ieet the\ could be 
.said to be more of .1 re.il and aeiive league of nations 
than anything else in the world Tlie .bqianese 
Ambassador, responding to the to.ist, snn| uiaii 
tva.s engaged in a iierjietual struggli'w ith nature in 
an endeavour to discover her secrets, and it was 


largely due to the work of eomparativoly unkno'wn 
mi’ii that secrets were wrested from nature for the 
benefit of mankind. They did not know’how much 
they owed to the work of those men. 

ITof. F. (1. Donnan propo.sed “'The Bamsay 
Memorial F<'llowshii> 'Trustees. ' Sir .lohn Ifrunner, 
wtio reiilied, said the (loveriiment did not do much, 
and therefore it fell to private enterprise largely to 
endow researeh. His firm were very pleased indeed 
with the results which the funds they had provided 
had produced. 

'The Chairman jirojiosed " 'The Bamsay Memorial 
T'ellows," and Dr. B. MTnstanley Jnmt and Dr. H. 
Weiss re|>lied (The Tiine.i.) 

Honours for Disliiittuished Chemists 

At the. annual Degree Day of the University of 
llirmingliam on Saliirilay bust the honorary degree 
of Doctor of Laws was conferred by the (lhancetlor 
(\'iscount Cecil of Chelwood) upion Professor P. 
(lowland Hopkins, k'.B.iS., Professor of Biochemistry 
in the ITiiversity of (kunbridge and the. discoverer 
of vitamins ; and Profe.ssor Percy FaradavFrankland, 
F B.S., Fnieritus Profes.sor of Chemistry in the 
University of Birmingham. 

In presenting Profes.sor Cow'land Hopkins, the 
Prineijial of the Birmingham ITiiversity (Mr. (Irant 
Bobertson) observed that biochemistry was one 
of the mo.st recent of our seienees to rleline its 
boundaries, to differentiate its stibjeet matli'r, 
and to devise its special teehnifpie and to claim for 
itself and by its funelioiis its separate right to self- 
determination in the world of exact .science, and that 
jilaee in the sun which lavish entlowiiii'iit alone 
could make warm, sueeessful and seeure. Profe.ssor 
Hojikins had been ha|i[iy in attracting the endowinent 
to his University of Cambridge and in a.sserting 
the right of bioeiiemistrv to .self-detenniual ion and 
to indisputable aeliieMiiieiit. Kmui the oldest and 
mo.st ignorant had heard of vitamins and that da\ 
they were able to honour the di.seoverer of vitamins. 
Professor Hopkins as Hii.xley Lecturer at the Bir- 
miiigliani University was able to prove that he could 
be an intellectual vitamin, supplying just that 
inilelinable element of stimulus essential to intel¬ 
lectual health. But the .Sir W'illiaiii Dunn Professor 
had done iiiueh more than discover vitamins. He 
had shown by his researches how' bioeiiemistrv was 
the indispeiis.ilile ally of medicine on the one side 
and of organic eheiiiistry on the other and be had 
marked out for it a career with an as.sured future 
and from iis devoted .seiwaiits a certain treasiii.i 
of belli to life, truth and social progiv.ss. 

In presenting Profes.sor Frankland, Emeritus 
Professor of ('Inmistr\ in the Birmingham T'liiver.sit \. 
for the di.stinct ion, .Mr. Uraiit Bobertson said it 
seemed almo.st uiiiieces.sarv to explain the reasons 
why the Council and Senate had wished to bring 
there from Ins .Scottish fastness their former Profe.ssor 
and to confer that particular di'gree. 'The son ol 
the late .Sir Edward Frankland, F.B..S., himself a 
brilliant chemist and an aeeompli.shed scienti.st. 
Profes.sor Frankland hail made his mark by hi'- 
contributions to stereo chemistry, to the seienee 
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of fennentatkm, to liacteriology and biology, and 
in the apiiilicution of hnetcriology to air, water and 
earth. In the .seienee of .sanitation he liad iidierited 
and eontinned the work of his father. Those achieve¬ 
ments were, indeed, eontrilmtions to civic civilisation. 
But to-dav they were not thinking so nineh of his 
eminence as a .scientist, as of his work in and for 
Birininghain Ibliver.sity and Birmingham. He came 
to Biruiinghani in lSt4, to be a professoi- in Mason 
College and after the University wa.s fonnded in 
lOOtt ho remained for nineteen years as the heml of 
the de|>!irtment of Chemistry which grew mightily 
under his vigoroms and e.xaeting administration. 
He had distingnished colleagues three of w'hom, 
Boynting in jihysies, Lapworlh in geology, Adrian 
Blown in the science of fermentation had passed 
away : but they had iidierited the fruits of their 
labours. IVofe.ssor Frankland created their Honours 
School of Chemistry - the first of their Honour 
Scliools of Science- and he set uji and develo^ied 
a notable de]iartment of re.seareh which had been 
of vital im|)ortance to the industries of the Midlands. 
To these aehievement.s fie added in the four years 
of war a continuous series of services which proved 
that British brains and British science w'cre more 
than equal to the lirain.s and science of our foes, 
'rhey welcomed his return to the .scene of his life’s 
work and assui’cil him that the legacy he bequeathed 
to his department was not lairied and that their 
Faculty of Beienci- was determined to maintain 
and to develop the tradition anil the ideals which 
insjiired his elforts. 


GENERAL 

Sesanium Crop of 1921-1921 in British India 

From reports liased on a memorandum dealing 
with the final estimates of the sesamum croii in 
British India, the total yield for the year 1923-2f 

i. s estimated at 4.‘n,00t) tons, from an area of 
.■),Ill8,000 acres. The quantity exported by sea from 
British fnilia to forcirn countries during the year 
was 9,at? t., as against dthldO t. in 1922—23— (liiil. 
Tr. ./., Ajir. 2-1, 1924.) 

The World Production of Zinc 

In 1913 the total output of zinc in the world was 
'i.sl.OOO tons.a figure which fell to 44.'),000 t. in 1921, 
using to 722.000 t. in Itt22, and over 804,(100 t. in 
I!I23. Of the 1923 production the United States 
|iroduced the largc.st'quantity, namely 418,000 t,, 
Belgiuiii following with 138.000 t. 

Synthetic .Methyl Alcohol 

It is announced that methyl alcohol is now being 
-Mithesi.sed on a commercial scale from water gas. 
In pre.sence of a catalyst (iron filings covered with 
I'otassiuin carbonate) and under a jiressure of l.'iO 
■ 'imospheres and at a temperature of 40(.) 4r)0“ 
die carbon mono.xide is converted into metliylaleo- 
i 'I. formaldehyde being the bridge product. An oily 
iiqmd is said to be jiroduced from which the alcohol 
' obtained by distillation. The residue contains 

ii. ipthencs re.scmbling those present in certain 
I'ctroleums. 


REVIEWS 

Biuqi ht'J'INo. By L. STii.n.\i,v\'. M.Se. Bp, 
. 1 ' I 4t)t). Kaston, Ba ; 'ITie t'hemie.d Bidilishing 
t'o., 1923. Brice Sti-O. 

.Mthough lu'iipiefting has been for many years 
practised on an evtensive scak' in all ei\ ili.sedeminlries 
there has, until the publicafion of thi.s work, been 
only one authoritative book on the subject, that of 
Brof. Franke, translated from (he (fcrnian ilnring the 
war by F. C. A. Lantsberry. It mav be considered 
with some degree of truth that one of the reasons for 
this is that briquetting as usually |)raett.sed has been 
anything but an exact science, and tho.se engaged 
in the industry have not always been able to devote 
time and incur expense in eollecfmg technical and 
eomuicrcial information. 

The jiri'sent volume is particularly welcome at a 
time wiien renewed attention is being given to the 
scientific and economical dcvclo|)rnenl of the world’s 
fuel resources, and to the treatment of ores and waste 
materials. Although written largely from (he Ameri¬ 
can point of view, iiraetically every aspect of the 
briquetting of materials both combustible and 
metallie is dealt with in a methodical manner. All 
general information is, as far as possible, put into 
classified tabular form convenient for reference. 
Detailed and illustralevl descriptions of the plant 
and processes follow. ,tn important chapter is that 
de.scriplivc of the various types of briquette press 
and tuiipietting machinery, and sjiccial mention 
should be madt' of a very practical chapter on 
laboratory research in briquetting. This contains 
much sofind ad.viee, but the statement (p 418) that a 
hand press always gives better results than are 
obtainabk' in ai-tual |iractice is harillv correct, except 
pos.siblv with pitch as a binder 

The oluqiter on binders is exeelleut, .dthough not 
(|uite up to (late. Xo doubt a subsequent edition 
will make some referimee to recent developments in 
the use of eassav'a starch, seaweed, and the vegetable 
binders which are being siicce.ssfullv developed in 
South .Africa and in this country. 'ITic absence of a 
reference to the admixture of pitch b\ means of 
spraying is also noticeable. It has long been almost 
an axiom in the patenl fuel industry that pilch is the 
only satisfactory binding material, leit (be crisis in 
(he price of luteli la.st year is likely to h.ive far- 
reaching rcsulls. and tlu'rc .in' indications that a 
du|)lev liiiider containing only 2 or if per cent, of 
]iiteli for waterpiooliiig purposes is likely (o prove 
more economical and satisfactory 

Mention should also have been made of Afaenidi's 
vibration method of pressing, of Siitclilfe and Kvaiis’ 
|iurc coal biiipictte (irocess, .ind of the pi.i.ssibililie.'j 
of liriipietling with inferior binders prior to low- 
temperature earbonisal ion. Much more strt'ss should 
also have been laid upon the importance ot accurate 
and .seieiitilie grading of the materml to be liriipielted, 
thi.s being iiartieulaily imporiant when binders other 
than pitch are used 111 the Colonies and many 
foreign countries coal or lignite de))osit.s are often of 
such high volatile content that carboni.sation either 
preceded or followed by briquetting is the eiamomie 
solution, having rggard to the fact that the principal 
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usagi- mainly for the railways. For the latter, 
ooinplete H'ater|>roofnoss is uimecc.ssary, jiartieularly 
as in trnjiieal coiiutrie.s the trijeks are usually of tlie 
box t,\ pe. 

Mr. Stillman ha.s given us an excellently « ritten and 
illuKtrated treati.se, whi<'h can he <(inli(iently recom¬ 
mended as a reliable survey of the bri(|uetting held. 

('. .f, (lootJWiN 


I’iri,vni!STi:n Systkms i.v A.mkuica. By 

bnoYifin (' II tiiVKV. Fuel Re.seareh Boaril. 

S)>eci,d Report Xo, 1. Third Kdition. 

I’l'. b'll. II.M. Stationery OHiee, Brice o.s 
This is the third edition (.Ian., Ii>24) of Mr. L 
Harve\'s uell-known and detailed volume which 
ha.salua\s been indispensable to the library of every¬ 
one interested, directly or indirictly, in the subject 
of pulverised fuel firing. 'J'he additions bring the 
extremely valuable bibliography, one of the be.st 
feature.s of tlm publication, up to .hily .‘11, Itkl.'l, 
although so ra|iid is the progress of jnilveri.sed fuel 
that much neu mateiial ha.s since become available. 

Some later ri'sults obtained with pulveiised fuel 
in mallealile-ii'on melting furnace.s are also gi\en, 
although the priniaiw objection to this method of 
firing ill competition with ordinary coal, oil, and 
producer (or otiu'r) ga.s is the .slagging trouble, that 
Is the iiielling of the ash. It is, of course, in .steam 
generation that ))ulveri.sefl fuel tiring has made the 
most remark,ible dcvelopnienls during the ]ia.st 
three or four \ear.s, and the new edition gives a 
list of a nuinlier of boiler plants on the “ bopuleo 
Ky.stem This list is incomjilete to-day and neces¬ 
sarily cannot include some of the more rcmarkablo 
examples, such as the extensions of (he Colfa.x 
Station of the Diapie.sne Jjight t’o. of Bittshiirg ami 
the (Ienne\ilhcrs .Station (Baris) of the Detroit 
Edison Co . nor. of course, the British installations 
now in progress at ,St. Baiicras and \Vill..sden, and 
the recent orders ot the Ihrminghani Corporation. 

'I’heie are a nuinher of j.oints in (he latest methods 
of pulverised fuel liring of jiartieular interest to the 
chemist and the chemical engineer which Mr. llarxey 
doe.s not jierli.ijis bring out quite clearly. In the 
tirst place the new vertical graxity coal-drier, using 
only about Id [an- <.ent. of the hot gases from the 
chniim.y Imsc mixed with cold air to give an average 
tem|iciatiiie of about 2ld’ F., is undoubtedly a 
great improvement on the variou.s horizontal driers, 
and the lot.d heat or power required for drying is 
now only eipiualent to about .‘1 k.w. pa'r ton of coal, 
that is, the power nece.ssary for the eireulaling fan. 
Also it ineaiis that the latest practice is merely to 
dry the coal from the jioiiit. of view of the added or 
mechanical ’ moi.-ituie only, and a typical speei- 
fioation is to dry down from Id (icr cent, to 4 per 
cent, moisture liieiilentally it is high time wo had 
some clear understanding of the ditferenee, from the 
point of view' of phra.seology, between the added 
or external moisture and the natural moisture of 
coal, together with the water given olf by actual 
decompo.sition of the coal sub.stanee; the tenn 


“ hygroscopic moisture ” is a particularly stupid 
phrase. 

Ihilveriscd fuel firing represents a revolution in 
the combustion of solid material from several points 
of view. In the first jtlace, the contact between the 
particles of the fuel and the air is so intimate that 
an excess of only about 2d per cent, of air over the 
theoretical is required for complete combustion, 
the very best practice with the latest type of 
mechanical stoking being about -Id per cent, excess, 
whilst ordinary' methods of combustion represent, 
say, 75-20d per cent, more air than the theoretical 
passing through flic furnace. In this connexion 
detailed tests at Lake.side showed ld'7 to 2.~)T jier cent, 
excess depending on the rating, so that, combined 
with the fact that fho moisture in the coal is cut 
dow n to 4 per cent., it is easy to see one of the reasons 
of the inten.sely hot flame in the combustion chamber 
and also xvhy slagging or the melting of the ash has 
alway's been a diliieulty with pulverised fuel. Another 
point, which certainly ought to be emphasi.sed, is 
that, for the first time with solid material, pulvcri.sed 
fuel enables us to regard a furnace merely' from the 
point of view of the number of British thermal 
units of heat to be put into it. That is to say, 
under normal conditions, a very large water-tube 
boiler may require, say, 22r),ddd,()()d B.'I'h.U. per 
hour (about Id t. of coal), and with pulverised fuel 
we .simply add the right weight of coal calculated 
according to the heat value. 'I'liat is, we do not 
need any longer to worry about all kinds of factors, 
such as volatile matter, resinous content, coking 
projierlies, sulphur, moisture, a.sh and mi'lting 
point of the ash, but merely add the weight necessary 
to give the B.T'h. units, whereas many of the above 
items might ea.sily run a mechanical stoker to a 
.standstill, .lu.st in the same way if we want more 
evajioration, we add more B.Th. units in a given 
.space of time in a way impossible witli any ordinary 
method of firing. Tlie only fuel with which there 
is dillieultv is low volatile anthracite, and this can 
easily be remedied by adding a little high vol.itilc 
material. 

It should be noted, also, (hat the objection.s to 
pulverised fuel have long becudue to (hefurnace, and 
the preparation, that is, cru.shing, drying and pulver¬ 
ising, is to-day comparatively a minor matter. The 
invention of the large volume combustion chumbiM 
with hollow air-cooled walls and the water screen 
are really more responsible for the great advance in 
pulverised fuel liring than Mr. Harvey seems to 
indicate. D.vvin Brownlij.; 


BesINRS JiT 'rEUkltENTIIlNES l.K.S InjU’STRIKS Dftlil 
VEK.s. By .M. I'ezes and (f. Dupont. Eneyelo 
pedie de ('liimie Industrielle. Bp. ().")(i. Baris : 
.1. B. Bailliere el Fils, 1024. Price. Paper (K) fr.. 
Bound, 70 fr. 

in thi' (irefaee of the hook the authors show that the 
output of the Fieneh Naval .Stores Industry (turpen 
tine and rosin) is 15 per cent, of the world's |)roductiou 
compared w ith 7.5 per cent, from lbS..‘\., but France 
is easily first among the European jrroducers. The 
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history of the development of the cultivation of 
Pinup’S 'imrilima is admirably outlined, and tribute is 
paid to Haller, Behai, Crigiiard, Barbier and the 
.younger scientists, e g., Darmols, Parisello and V’avon 
for their endeavours to develop in France an industry 
in which the raw material is produced in the country. 
Bart 1 of the treat ise deals with balsams and resins ; 
I’art 2 deals v ith terebentliincs (oleoresiti.s) and forms 
more than half tlie contents of the book; Part .‘I 
comprises an account of the rosin oil industry and 
the manufacture of other rosin products. The classi¬ 
fication of the balsams and resin.s is the same as in 
Coflignier's “ Ix's Vernis,” and the copals, together 
vith the natural and synthetic rosins other than 
fdeoresins, are only briefly described. In this section 
the references to tin- literature already ))ublished are 
not sufficiently u[)-to d.atc, and the work of inve.sti- 
gators outside b'rani'C has not ree('ived adequate 
attention, N(;verthele.s.s, in the preface the authors 
are careful to state that the work has no ])retenaions 
to be eom})lete or to exhaust the vast subject which 
its title indicale.s. It is in Parts 2 and 2 that the 
interest of the reader will be centred. The authors 
show the supicriority of cultivation and ” gemmage " 
m the French iiuhistry, but at the .same time they 
criticise the customs of the " rvsinii-rx," and apjX'al 
for a la-opcr a)>preciation of factory requirements. 
'I bey call attention to the defects in the jire.scnt 
metiiods of treatment of the olcoresin in the French 
(uiqa'iitine districts, and to the lack of achapiate 
standaials lor sonu' of the French products The 
I'.xtraction of turpentine in Kus,sia, S|)ain and other 
countries is described in iin ('ITeetivi' manner The 
reiiders of I’art. 2 of th(> book will not hiil to be iin- 
prcs.sed b\ the .•iiitlioritative character of the informa¬ 
tion given. In P;irt 2 the ilcvelopmeut of the rosin 
oil imlustry is well di.scu.sscd and the methoils of 
maniitacturc .and )u'o])erties of ii mniilier of la^sin 
|u■(J(h^cls. c.;/., si.aps, siccatives, rosin csIim's, printing 
inks, pitches and bhu-ks. ari' eonci.scly giicn with an 
.idi'qiiatc amount, of delidl. The authors consider 
that, a description of the products from turpentini', 
\i/. , borncol. camphor terpincol etc, is wiaMliy of a 
special volume 'Ihe ,i|i|)liealion of the knowledge of 
I'hemical composition to industrial iiroce.sses is fully 
ajipreciated liv the authors. 'I he chcniisiry of the 
Icrpencs and idiictic acid is well given, but the 
loriiuila for retene on p.igi' -t.'il! is incorrect, and the 
modilicalion of Kastcriield and Bagiev's formula tor 
abietic acid is not in kee|iing w ith the results of rccciil. 
work In Huzieka. 'J he importance of investigations 
iiislitulcd in tlu^ faculty of Sciences of Bordeau.v 
during the last twenty years must be acknowledged, 
and the results have proved to be of value to manu¬ 
facturers in the .south west and other regions of 
l''ranee and aliroad 

t'onsidering the extent of the ground covered tiy 
the authors their treatment of the subject is very 
lucid. 1 he, book contains a fund of information on 
matters pertaining to rc.sins, and is a valuable contri¬ 
bution to the literature on the subject written by 
experts with a profotind knowledge of the Naval 
Stores fudustry. 

R, S. MoBUEtr, 


REPORT 

Sixtieth Annual Rebokts on Alkxli, kit.. Works, 
1922. By the Chihi' [.xsi’uitors. Pp. 40. 
H.M. Stationery Office, 1924. I’rice Is lid. 

No general revix-al of chemical indii.stries has taken 
place during the year, though in the tiiqilate trade 
there has been c.xceptional activity. 'I’he super¬ 
phosphate industry has liceii broiigiit almost to a 
.stanilstill by foreign competition, 't’he number of 
rcgi.stered works in Fngland and Wales was 1219 and 
of separate prui esses 1990, being a decrease of 21 and 
10 respectively on the prexdous year. ('omj)laiiH.s 
against registered works liave not been exec.ssivelx 
numerous and usuallv related to short-lived escajx's i.f 
fumes due to aeeiciental oeeurrenee.s. Advieo has 
been given in eases of complaints of nuisance ai'i.siiig 
from certain non-registrable jirooesses, such ns 
petroleum distillation, tlie lileaehing of wool tiv means 
of sulpilinr dtoxiile and from exeessivo smoko from 
eoki' ovems. 

Alhlli (Did ('oj>i)<r (Hi/ Prerc.sw) tre/ds —Work bus 
been of a limited elniraeler due to the eoiiijietition of 
synthetic hydroeliloric acid and tlie increased use of 
siilplmr in place of copper pyriti-s in the maiuifaeture 
of .siilpiliurie ai id. ('ondeiisat ion ot liydroelilorie acid 
has lieen .sal isfaelory at all works 

(.'iiiii’iit iro/T.v.—(‘liandier kilns are still much in 
lavonr, especially in tfie South of Kiigliind and 
continue to hold their own. ,\o adxaiiee lias lieeii 
made in tlie reeoverx of pota.sli salts owing to the 
impu.ssihility of eoiiiprtiiig with the naiiirat product. 

Snulliiig ITo/'/w ■ Progress in the eolleetion of 
metallic oxides from ehiianev ga.se.s lix mean.s of 
eyelone dust-eateliers is recorded An increased 
amount of sulphiitie acid is heiiig made liy the 
ealeination of ziiii' blende, iiotwitlislandiiig the diffi. 
eiilty caused by the piesenee of lead in the Australian 
eoiicciitratCM now cliicllv ii.scd. 

Sidjikinic Ai'id iro//.-s. d'he cmphomeiit of siil- 
pliiir ill place of pyrites and the use of mirh.itiical 
.sulphur hiinwis is extending. During the year one 
more works has adopted electrosiatic deposition of 
dust in eoniu’xion with a ehaniticr plant, Tliere has 
heeii no great demand for eoiiemitraled acid amt there 
is now' iiu valiil reason for any nuisame caused liy 
toeal fiimi's. 'I’lie installation of seruhliers fed with 
soda solution in eoiiiiexion witli tlie exit gases from 
Orillo plants lias kal to good re,suits, the total aeiditx 
lieiiig rcdiiecd to less than I gram ol SO, pereubk' 
foot and a high-strengtli hisniphile made. 

Chemical Manure H’o/dw. -At such works a.s have 
heen operating results have licon sati.sfactury. 

Aidphatc Ilf Ammonia and Can-Lignor It oris.— 
Kcfcrcnce is made to cases in wliich troiililc has been 
caused liy oxide puritiers liaviiig licen too .small or too 
few for their work or tiy leaky joints. Wliil.st the 
treatment of the ellluent from tlie distillation of 
ammonia liquor made from hori'zoiital retorts in 
dephenolating towers is satisfactory, this is not the 
ease with vertical retort liquor. 'J'liis contains 
polyhydric plienols wliicl) are not destroyed and alw.' 
a notable quantity of thiocyanate and thicxsulphati. 
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Amniiiiiiii plant t fHui'iit mixed with tnwii sewage can, 
however, lie tlealt with by treatment on the laial, if 
the propoition of eflhienl i-i Miiall .mil rea'ona-lil\ 
<’on.'itanl. A detailed report of exjierimental work 
on this snlijeet is oiven, 

('hlontli Il'or/tW d'here h.is heim more aefr\tt\ ni 
the immufaetiire of elilianie piodiirls other than 
hleaehinrt powder. .V wide field for the use of tiipild 
ehlorine is ojieniiie up 

Murialiv Achl H’m/.s t'oiitrol in the s\nthetie 
proee.ss for the mamif.iel me of the pine acid has been 
e.xeellent. I''ihie sepaiation works liave been latlier 
more aetne In tinplate Ihix works, when' j;reat 
activity has pnaailed, the use of si/e in the piekline; 
jiroeess has eon.siderahly extended. 

Tar H'or/is Complaint is made of the )ioor 
eonditioii of pitch coolers at some works and of pitch 
heinj4 diseharfjed at an I'xeessiw temiieratnre. Tar 
distilled durniH the tear amounted to 1,4.'i7,2ll() ton.s 
and pitch produced to .■>.S7,.S|S t. 

!{(jiori on Sroltiah iro//.-.v IJiiriiij' Ihl’.’l there were 
111 ] registered woiks in iseollaud, operating IMh! 
scheduled pioees.ses I’roduetion d.ita inelmle : 
lVrite,s and spent oxide burned 104,(ild t , phosphates 
and hones di.ssolved .74,144 I , ammonia made (as 
sulphate), i)7,.">(l4 t., tar di.stilled 22l,!l(iS t , pitch 
jirodueed .S!»,.7.1.1 t. The last thiee items show 
eonsiderahle increases over 1022 Of the tar 
iMl.OOO t. was partiallt distilled to road tar. 

.\n experiment is reported, in a sulphnrie acid 
ehamher |)lanl, in feeding the second (Jav-faissac 
tower witli a small quantity of water instead of a 
large volume of strong acid. Tin- result ing exit gases 
wen' normally xery loiv in acidity and the cost of 
pumping acid was reduced. In tar wurk.s trouble 
with jiiteh fumes has oeeurred in some eases. This 
has been axoided in one works by draiving the fumes 
by a fan throngh a elo.sed range of jiipes xvith eon- 
xlensation to ml. Two deaths occurred .iwing In a 
•sudden rent in a charged tar still The sett ing of t he 
.still adjacent xias under repair .ind txxo men at xxork 
in the fliws were caught and sutloc.ited by the (ire 
which broke out. 

The technical side of the llepoit will be dealt xvith 
in a l.iter issue of the .Vbstiaels (B | issiu'd bv the 
Bureau of (.'hemii'al .\bsl rai'ts. 

COMPANY NEWS 

W. & T. AVERY. LTD. 

A till t liiT di \ aleiid on t la* old ilia rx shares is i (com¬ 
mended o| III p|.r ci'iit , making l.'is pir cent for 
the year, less t.ix The carry forward is 'Al.s.lll 
and Vln.niMl is pi,iced to reserxe. 

DISIILI.ER.S COMPANY 

The I'epoi't st.iles ih.il .diei proxidmg for depre¬ 
ciation .mil p.iymenl of debiiitme intciest the prolif 
and loss account shows .i bal.inci- for the year of 
k(i77,fll4, xihieh xxitti l|ll7,.'it.7 bioiighl foiward 
makes availabk' t,7S7.1.711 'I'lieie h.is been added 
til reserve fund l'2l 1,420, tii fire iiisuranee fund 


C.TdOO, and to suiK'rannuation fund £2r),0(X». The 
directors recommend a final dixddend on the ordinary 
share.s of (i |ier cent., making 10 per cent., tax free, 
for the year, leax ing LlUt.ridtl to he carried forxvard. 
The balance of profit for the ])reviou.s year xxas 
t;(>2tt,(k!7, and .£l).S,77(l was brought forward. The 
reserve bind receixeil .£200,(1(10, (ire insurance £.7000, 
and sujii'rannuation 1710,000, xvhile the ordinary 
dividend xxas also 10 ]ier cent. During the jiast 
year the reserve fund xxas ea|iitali.sed to the extent 
of £011,420, This fund, xvith the £211,420 addl'd, 
noxv stands at £2.70,000, (he (ire insuranee at £15.7,000 
and sujicrannuation and provident fund at ,£1(117,971. 

MIDLAND BANK, LTD. 

The directors announce an interim dividend for 
till' half-year eiiiled .funi' 20 last at the rate of 
bS ])er cent, jier annum le.ss income lax, jiayalile ou 
.Inly 17, The dividend for the eorresponding jieriod 
of i92.'l xxas a( the same rate. 

MONO NICKEL CO., LTD. 

The profit anil loss account for the year ended 
April .‘10 shoxxs a net surplus of £270,4.78 (against 
£;t07,774 in the preceding year). The year's f’re- 
fi'renee dividend takes £177,(8)0, and the dividend 
on the Ordinary shares absorbs £112,.7(Mt. The latter 
dividend is equal to 12.1 per cent., less tax, and 
eompares xvith 10 fa r cent , free of tax, for 1922-22. 
After alloxving for directors’ fees (£12,822), the 
balanci' to be carried forw.u'd is £40,402, as again.st 
£(>7,208 brought in. 

BRITISH GLASS INDUSTRIES, LTD. 

On .bine 4, the High Court of .lustice ((.'haueery 
Division) eonlirmed the reduction of the capital of 
British (iliiss 1 udnstries from £.7,000,000 to £2,2.7.7,218. 

ENGLISH OILFIELDS, LTD. 

'I'he report for 1922 states that the policy of the 
reconstituted Bo,nil to exercise strict economy has 
been maintained 'I’lie direetois hax'e eonclndeil, 
after wide consultation, that there is no reasonable 
]iro.speet of comniereial snceess in the production of 
oil from the company's |iropeities, I'hey have 
therefore decidi il to free the company at the earliest 
nioment from the heax’v and increasing rent oblig.i- 
lioiis under 1 heir mining leases. Meanw bile projiosals 
tor the utilisation of the costly plant at iSeteh or 
for its realis itioii are under eon.sideration. I’rcqiosals 
for .securing x.dnable intere.sts for the eouijiany in 
other direct ions aic under examination, and some¬ 
thing has .dready been aceomplished on favourable 
terms. 'I'tie directors’ policy’ is, at the proiier 
moment, to submit propii.sals for xvriting down flic 
eafiital drastically, so that it max be repre.senti'd by 
tangible a.ssets, and to build up a new bu.siness as 
(he only alternatixe to a li()uidation xvhieli xx'iiuld 
yield little or nothing for the shareholder.s. 'I’he 
balance-sheet for 1922 shoxvs that xvith developmenl 
and administrative ex))enses amounting to .£21,178 
during the year this liability noxv stanils at .£102,120 



July 11, 1024. 


CHEMISTRY AND INDUSTRY 


720 


MARKET REPORT 

Thia Market Report is compiloil frora Hpooiul information 
received from the Manufaftuicrs roneenied. 

XJjilfss otherTioise stated Dis prices i/uotcd below cover Jair 
quantities net and naked at sdbrs' works. 


OENERAL HEAVY CHEMICALS 


Acetic Acid, 40% toch. .. 
Acid, Boric, Oominercitil- 
Cryst. .. 

Powder 

Acid Hydrochloric 
Acid Nitric 80° Tw. 

Acid Sulphuric . . 


Ammonia Alkali,. 

Blouehing Powder 

BiBiilphito of Lima 
Borax, Commorcial- 
Cryatal .. 

Powder 


C’alciuin Chloride 
Methylated Spirit 64o.p. 
liiduatrial 

^linoralisoil 
Potash Ouustio . . 
Potnas. Hielironmto 
Potass. Chlorate. . 
Sidanunoniac 
Salt Cake. . 

Soda Caustic, t>ol)d 


.^oda Crystals 

Sod. Acetiito 07/98% 

Sod. Bicarbonate 
Sod, Bichroniato. . 

.Sod. Bisulphite Powdcj 
00 / 02 %. 


''od. Chlorate 

Sod. Nitrate rofd. 9C% .. 

Sod. Nitrite, 100% haais 
S«id. Sulphide cone. 60/05 
Sod. Suli»hi(lo cryst. 

'^od. Sulphite, Pea Cryst. 


£23 loa. porton. 

£45 per ton. 

£47 per ton. 

. 3h, Od.—Cs. per caiboy d/d., 
according to purity, strength 
and locality. 

£21 10s.-—£27 per ton makers* 
works according to district and 
<iuahty. 

Average National prices f.o.r. 
makers’ works, with slight varia¬ 
tions up and down owing to 
local considerations : 140® Tw., 
Crude Acid, 05s. per ton. 108® 
Tw., Arsenical, £5 lOs. per ton. 
168° Tw., Non-nrsonical, £6 I5s. 
per ton. 

£6 168. per ton, f.o.r. Special 
terms for contracts. 

Spot £11 d/d. ; Contract £10 d/d. 
4 tr)n Iota. 

£7 per ton, packages extra. 

£25 per ton. 

£20 per ton. 

(Packed in 2-cwt. bags, earriags 
paid any station in Great 
Britain.) 

£6 I7s. 6d. per ton d/d. 

38. Id.—3s. 5<1. per gallon, accord¬ 
ing to <piantitv. 

49. 2(L—4s. 13d/ 

£30 -£33 per ^ou. 

S^d. per 11). 

3d.—-4d. per lb 

£32 per (on d/d. 

£.3 lOs. per ton d/d. 

Spotlots : delivered. £16 17s. 6d. to 
£19 7s. 6d. per ton, according to 
Htrongth. 208. less for contracts. 

£.■> 5s -£5 lOs. p(*r ton ex railway 
depots or porta. 

£21 per ton. 

£10 10s. per ton, onrr. pakl.^ 

4Jd. ])er lb. 

£18- £19 per ton, according to 
, (piantUy, f.o.b., I-cwt. iron 
ill urns included. 

3(1. p« r lb. 

£13 5s. -£I,3 10a. per ton ex 
Liverpool. Nominal. 

£27 p(^r ton d/d. 

About £14 lOa. per ton d/d. 

£9 p(T ton d/d. 

£1.5 per ton f.o.r. London, 1-cwt. 
k<*ga included. 


RUBBER CHEMICALS 
•‘\nlimony sulphide— 

Golden .. ,. ., .O^d.— Is, 4d. per lb., according to 

cpiality, 

Orunson .. ., Is. 3d.—-Is. 6d. per lb., according 

to quality. 


Arsenic Sulphide, Yellow Is. lid. per lb. 

Barytes .. .. .. £3 IOr. to £6 ICm. per ton, accord¬ 

ing to quality. 

Cadmium. Sulphide .. 3s. 9d. per lb. 

Carbon Bisulphide .. £21 -£26 per ton according to 
quantity. 


<Bliir k 
Carbon Tetrachloride 
Chromium Oxide, gro(ui.. 

Indianibbor Substitutes, | 
White and Dark j 

Lamp BltU'k 
Lead Hyposulphite 
Lithopono, 30% .. 
Mineral Rubb< 2 r “ Rub- 
pron ” .. 

Sulphur .. 


7d. {)< I' Ji». c\ \> hiu I. 

£50 f)or ton, drums frc('. 

Is. .3(1. per lb. 

4£d.-—0|d. por 1)>. TVmand very 
brisk. Price.s likely to remain 
steady owing to firmness of 
rapesood oils. 

J.5.-4 jM'r cwt. . barnds I'rco. 

7|d. per lb. 

£22 lOs. per ton. 

£1.7 iOs. per ton f.o.r. London. 

£10—-£12 per ton, according to 


Sulphur Chloride 
Thiooarbanilide .. 
Vermilion, pale or (l(.(*p , 
2inc Sulphide 


quality. 

3(1. per lb., carboys extra. 

2s. Cd. per lb. 

Is. Htd. per lb. 

7^(1.—Is. 8(1. per lb., according to 
quality. 


WOOD DISTILLATION PRODUCTS 


Aoetate of Lime— 


Brown .. 

.. £14 10s. per ton d/d. Demand 
neUvo. 

Grey .. 

.. £19—£20 per ton. Fair demand* 

Liquor .. 

.. 9d. per gall. 32° Tw. 

Charcoal .. 

.. £7 r>a .‘—£9 fier ton, ac<’ording to 
grade and locality. Demand 
below normal. 

Iron Liquor 

.. Is. 7(1. per gall. 32° Tw. 
la. 2d. „ „ 24° Tw. 

Rod Liquor 

.. lOd.-—1 b. per gall. 14/15° Tw. 

Wood Creosote .. 
Wood Naphtlia— 

.. 2s. 7(1. per gall. Unretined. 

Miscible 

.. 5,s, pcrgull. r>07y O.P. Market dull. 

Solvent 

. . 5a. Od. per gull. 40% O.P. 
Fairly good donuiiKl. 

Wood Tar 

.. £7 per ton. 

Brown Sugar of Lead 

Acid Carbolic— 

.. £46 per ton. 

TAR PRODUCTS 

Crystals 

Old - OJd per ib. H('ttet inquiry. 

Crude 'tU's . . 

..,l’ IM. p.-r gall ila't. 

ndil lol-i bcmc: ojlcrctl. 

Acid Cre,sylic, 97/99 

.. 28 Id.—2s. 2(1. per gull. Demand 
still good. Market liim. 

Pale 95% 

.. la. lOd.- la. lid. per gnll. Steady 
demand. 

Djuk 

. Is |ud -I-. lid pij uMll Steady 
bijsin(“.sa. 

Anthracene Paste 40*/ 

Anthracene Oil--' 

\ . . 4(1. pc'r unit fier cwt. Nominal 
price. No businc.sa. 

Strained 

. . 9|d. p(T gall. Very rpiiet. 

Unstrained 

Benzcilo— 

. . 81d.-—9d. per gall. 

Crude OS’s 

.. l0Ad.---l8. per gall, cx work.a in 
tank wagons. 

Standard Motor 

. . Is. 4Jd.-'l&. Cd, per gall, ex woika 
in tanK wagons. 

Pur© 

. . Is. 8Jd.- -Is. lOd. per gall, ©x 
works in tank wagoiiH. 

Toluole -00% .. 

.. Is. 51d. per gall. 

Pur© 

. . I9. lOd.—23. per gall. 

Xylol coml. 

.. 2s. 3d. per gall. 

Pure , ., 

.. 3s. 3d. per gall. 





730 


CHEMISTRY AND INDUSTRY 


July 11,1924 


CrooHote - - 

CVosylic 20/24% ,. Od.- -O.Jii. jtfr K^ll. Feu inquinos. 

Middle Oil .. Od.-- 0 ]d. jn'|- yall Aicordinjf 

Heavy .. .. S kikI di-^liK-t. Miirkct 

Standard Specifjration ) «<‘aktT. 

Naplitha — 

Sulvrnt ‘Ml 1(10 .. I ;{d -K. ,',d J d^ cliniM^. 

Solvent OO/MX) ,, Is. Jd. I'l. 4<1. Fair hu.^iru'Si^, 

|>u.s.sin". 

Nnpljthalrno Cnuli» - 

Drained t'i'eosot<.* SnlN i‘*i—20 Ioh. Demand fulling olT. 
VVhizzed or hot proH.^od id p«'r ton. Little busInesH. 
Nophtljaleno- • 

(Vy^taU iuid Flakod .. 2H> £17 per ton. 

Pitch, tiic<huin -ott . Od. Oit’i. per Ion I .i v, for 

n- vt M‘<\«^on. 

I’yridirn' .. ‘J(ts - 21^. per gall Market lo'^s 

lirm 

Ih'ax'v 12s 12s. Od. Ijittlc hn-sinc'''-.. 

INTI-RMI-DIATliS AND DYKS 

I here lots lircji Mil appi-M i,i(>l»- nu n-a'-c m d_v< '•(ulK Inisine.-'-. 
thmng tiic pasJ \\ecK. J'riccs jcinnin eonstunt. 

In tho following lt.',t of Jiitermodiatea delivered prices 
intdudo paekugevs except where otlicrwiao stutod. 

Acetic Anhydride I.s. fkl. por lb. 

Acid H .. .. .. 4s. ‘kl. por 11) basis d ' I. 

Aoiii 'Naphthiunie . . 2». 4d. per Ih. lOOVo basis d/d. 
Aeid Neville arxl W’liil her 5s. Hd. per lb. l)asi.sd /il. 

Aeid Salu ylie. teeli. .. Is. Ud. per lb. vSt<‘ady demand. 

Aeid Snlphamla- .. J».hl per Ih basis d/il. 

Ahitnlniiiin ('liloiKio, an- 

hy<h • • . • .. Is. per ll>. d/<l. 

Aniline Oil .. 7',*d.- -Sjd. per lb. naked at works. 

Anihno Salts . . . . 7/(1.-- l)r.l. per lb. naked at works. 

Antimony INsitur blorido Is. p('r lb. d/d. 

Henzidme Haso .. .. Js. bd. per Il». l00% bn.sis '/d. 

Hon/.yl Cbiorido 1>5‘\, , . Is. 3d. per lb. 

7>-Clilorp)u«nol .. ..4s, 3d. per II). d/d. 

p-riilorumline .. .. 3s. per n>. lOO'*.', basis. 

o-t'ivsolF.f 3r 0. .. ltd per lb. Diinand :h((M<1 <. 

m-Ciesol l»3/loo% .. 2.S. Id. —2s. 3d. per lb. Demand 

nioderalo. 

p C’rc.sol 32/31 ' .. 2s Id -2s, Ilii. per lb. Demand 

moderate*. 

Dicliloraniliijf* .. .. tU p<‘r lb. 

Dichloranilino S. And .. 2s bd. per H). I0(>^(, basis. 
p-Dieblorbesi/ul .. .. £75 pet ton. 

J)ietb\liimlmt' .. . , 4^ tkl. per lb. d/d. package's 

eslra, 'returnable 

I)unetliylanilino . . . . 2s. Id. poi’ lb. d/d. Dnims extra. 

Dinif 1-01)0117.0110 . . . . IkJ. per ib. nakod at works. 

Dinvlroeliloiben/ol .. £81 lO.s. por ton d/tl. 

J.)inilrofejluoiu* —lS/5d'('. Kd.-- IM. jti'r lb, iiakoel at worlta, 

Ob/()SM\ Is. 2d. por lb. nakt'd at works. 
Dipbeux lamino . .. 3.'-<. (>er lb. d/d 

Me>ne)ehlurb«'n/,ol . , £b3 per ton. 

/j Naphthol .. .. Is. Id, per 11). d/d. 

rt-Naphtbylamine .. Is. Ijd. peril), d/d. 

p-NupbUn lammo . . I.s. por lb. d/d. 

w-Niiranilino . . , . 5s. 3(1. por lb. d/d. 

p-Niiranilino . . . . 2 h. Id. f>er lb. d/d. 

Nitrob()n/-eno .. ,. 5 |d, - .5.U1, por lb. naked at works. 

o-Nitroelilorben/.ol .. 2s. peril). 100% basis tl/d. 

Nitronaphtbuleno .. lljd. per lb. d/d. 

p-Nitrophenoi .. D. Od. per lb. 100% basks d/d. 

p-Nitro-o-umulo-phonol 4s. Od. per lb. I00%ba.si3 
m-Phenylone Diununo . . 4s. 2d per lb. d/d. 
p-Pheaylorio Diuinmo .. H>.s 3d. per lb. 100‘//, basts <1/d. 

R- SftU..2 h bd. p,*r lb. 100% basis d/d. 

Sodium Nuphthionnto .. 2«. .5d, per lb. lOO'/o ^’H'sisd/d. 
©•Toluidin© .. .. 8|d. por lb. 


p-Toluidine .. 38. 6d. per lb. nakod at works. 

m-Toluylcno Diamine .. 48. 6d. por lb. d/d. 

PHARMACEUTICAL AND PHOTOORAPHIC 
CHEMICALS 

'riie demand for pharmaeoiitteal ebemieal'j is l)etler for 

export l() the British DomiiuoUM Ilian for the Home trade. 

AeieJ, Acetic 80% H.P .. £17 pet ton, 

.\eid. Ae-et\I Salley be .. 3s, 2d. .3s 3el. per lb. Belter 

de'tiumd. 

Acid, Benzoic B.I*. .. 3s. Od. por lb. Larger supplios 

avuilabk*. Market easier. 

Acid, Boric B.P. .. Cryst. £51 per ton. Powder £66 

por ton. Carriugo {taid any 
st.dnm in (Iront Britain. 

Acid, Cttinphoric.. .. lOs.-—2ls. por lb. 

Acid, Oitrio .. ..Is. O.Jd. per lb., loss 5% for ton 

lots. Market extremely firm. 
Upward tendency. 

Ae-ul. tbillie .. .. 3s per lb, for pure ery.slal. 

Aoid, Pyrogulb'-*, ('ry.st. .. 7s. per lb. for 1 ewt. lots. Miirkc 

linn ; inoretising demand. 

Acid, Salicylic .. .. Prieea quoted from 2a. per lb. 

down t-o Is. 7d. for ton lota. 
Market still w'eak. Keen com- 
[lotition and smaller doniund. 

Acid, Tannic H.P. .. 3a. por lb. Market quiot. 

Acid, Tartaric .. ..Is. lid.—Is. 2d. per lb. loss 5%. 

Better tone but not yot very 
active. Cheap offers of second 
hand parcels of foreign acid. 
Higher prices expected in view 
of firninesa of raw materials. 

Amidol .. . . . . 9s. per lb. d/d. 

Acotanillde ., ..2s. 3d. per lb. for qtmulity. 

De-'tnami .slow. Brieexs shaded to 
8(H’ure largo ordcr.s. 

Aniidopynn .. .. 13s. .3eb per lb. iVcglei ted. Stoek.s 

low. 

Animon. Benzoate . . 3s. 3d.- -3s. (Id. per lb. acct)r<ling 
to quantity. 

Ammon. Carbonate B.P. £37 per ton. 

Atrof)ino Siilplmto ' . . Pis. (id. per oz. for Hngbsh make. 

Bail)ite>n(*. . .. .. ir».-e. p.-r Ib Quiet iimtl\.et. 

Bonzonaphthol .. .. (Is. per lb. Small inquirj. 

Bismuth Salt3 . . .. A steady market. Prie.'e.s aceording 

to quantity : 

Bisrnutli Carbonate .. Pis. 9d.-- -Ms. 9d. per lb. 

,, Citrate.. .. lls, 1<1.—13.3.4(1. ,, 

,, Salic’ylute .. lOs. 2d. -I2s. 2d. ,, 

,, Subnitrato .. lO.s. 9d.— 12s. 9d. ,, 

Borax B.P. .. .. C'rystnl £29, Ikiwdia- £30 per Ion. 

Carnage paid any station in 
Croat Britain. 

ih-omi'lo', -- .. .. Af.irkrt (irm. 

Potassium . . . . 1 Id. per lb. 

Sodium. , . . . . Is. ,, 

Ammonium .. .. Is. Id. por lb. 

Calcium Ijactate.. .. Demand active. Cood Englisfi 

make can bo liud froni la. 7d. 
to 28. Gd. per lb. 

Cliloral Hvelratt) .. 3s 7(P—3.s 9d. ]»er lb , duty paid. 

Oilorohtriji .. .. 2.S.perIh.forewt.lot.s. Veryst('a(.)y 

Creosote Carbonate .. Ga, Od. per U>. Litllo demand. 

P’ornnildohyde .. .. £55 per ton, er works. English 

make. 

Glycerophosphates— Fair business pu.ssing 
Calcium, soluble and 

citrate free .. . . 78. per lb. 

Iron .. .. .. Ss. 9d. por lb. 

Magnesium .. .. 93. per lb. 

Potassium, 60% .. 3a. Cd. per lb. 

Sodium, 50% .. .. 28. 6d. „ 
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Oisaiecol Oarbonat-o 

1 Is, per )b. for owt. lots. Slightly 
cheajier. 

Hexamine 

Homatropino Hydrobro¬ 

38. fid. per lb. for English make. 
Market quiet and stonily. 

mide 

SOs. per oz. 

Hydrastino hydrochlor .. 

X^nglish make offered at 1208. per 
oz. 

Hydroquinone 

Hypophosphites — 

48. 3d. per lb. in cwt. lots. Foreign 
make. 

Calcium 

3a. Gd, per lb., for 28-lb. lota. 

Potassium 

4s. Id. per lb. 

Sodium 

48. ,, 

Iron. Ammon, Citrate B.P 

28. Id.--28. 5d. per lb., according 
to quantity. 

Magnesium Cai'bonate— 

> 

Liglit Commercial 
Magnesium Oxide— 

£36 per ton not. 

Light Conunereial 

£75 per ton, less 2^%. 

Heavy Commercial 

£26 per ton, less 2^%. 

] feavy Pure .. 

Monthol— 

2s.—28. 2d. per lb., according to 
quantity. Steady market. 

A.B.R. reery'bt. B.l*. 

528. Cd. per lb. Weaker. 

Synthetic 

208.—358. per lb., according to 
quantity. EngliKh make. Strong 
demand. 

Mercurials 

Market firm. 

lied oxide 

68. 3d.—68. 4d. per lb. 

Corrosive sublimate .. 

3s. Od.—38. 7d. „ 

White procip. .. 

48. 7d.-48. 8d. .. 

Calomel 

3s. Hd.—48. ,, 

Methyl Salicylate 

2s.--28. 3d. per lb. for carboys. 
Not milch donuuid. Holdi’is 

Mould Hcci'pl Is lid. for 
t<tll lotH. 

2t>8. per lb. 

Methyl Sulphonnl 

Metol 

lls. per Ih. British make. 

.Morphine* and Salts 

Hcdiicod by N. to Is .'id. per o/. 

Paruformaldoliydo 

3s. JKT lb. 

J’aiuld«4iyde 

N. fid. jici 11). in fj-cc l)ott{<' iind 
CH.-'CS, accoiding to hold'-r ;ind 
(puint'fy. Firmer. 

I’houacetin 

fis. per II). Ample stoeka avail- 
able. 

I’luaiu/uiu* 

7.S. 3d. 7s. tkl. por lb. Duict. 

I’henolphthalein 

Potaas. Bitartrato — 
99/100% (Cream of 

fis. fid. per lb Easier uith sup¬ 
plies more pli'iitiful 

'J'artar) 

88s. per cwt., less 2J% for ton 
lots. Firm market. Prices have 
upward tendency. * 

PotiiHM. Citrate 

l.s. lUd—2s. 2d. per lb 

i\)ta88. Iodide 

10«. 8d.-—178. 5rl. per lb,, accord¬ 
ing to quantity. Demand con¬ 


tinues. 

Potass. Metubisulphite .. 

7Jd. per lb., Lewt. kegs included* 

Ouinino Suljilnito 

2s. 3d. per o/.., in lOtt oz. tins. 
\ ('t^N lu’jivy demand. 

Resorcin .. 

5s. fid. per Ib. Sales slow. 

Saccharin. . 

033. per lb., in 50-lb. lots. 

Siilol 

33. fid.—3s. 1 Id per lb. Easier 
in sympatliy with other soUcyl- 
ntes. 

Silver proteinato.. 

9a. fid. per lb. 

Sod. Benzoat-e, B.P. 

2k. 9d. per lb. In quantity for 
Briti.sh product. 

Sod. Citrate, B.P.C., 1923 

la. lid.—2a. 2d. porlb., according 
t-o quantity. Firm in common 
with other citratee. 


Sotl. Hypo^ulphite~-< 
Photographic .. 


Sod. Motabisulphite cryst. 

Sod. Nitroprusaido 
Sod. Potasa. Tartrate 
( Snlt) 

Sod. SaUoylato .. 


Sod. Sulphide — 

Pure recryst. .. 

Sod. Sulphite, anhydrovis 


'rhyinol 


£13—£15 per ton, according to 
quantity, d/d. consignee's sta¬ 
tion in 1 cwt. kega. 

378. 6d. - 60s. per cwl. nott cash, 
according to qunntity. 

ICs. per Ih. Loss for quantity. 

7.')''. H2h. 6<1. p«‘r 4 U ( . ji< etn'duig 
to ((uanlity. Mnikct 

Market more active. Powder 
2s. 2d.—23. 6d. per lb. Crystal 
at 2s. 5d.—28. 8d f)pr lb. Flako 
2a. 9d.- -2a. lOd. per lb. 

lOd.- -Is. 2d. per lb., according 
to quantity. 

£27 lOa.- £28 lOs. per ton, accord¬ 
ing to quantity, 1-cwt. kegs 
included. In largo casks £1 per 
ton loba. 

\ cry .^car«-e indeed. 


PERPUMERY CHEMICALS 
Acotophonono .. .. 12s. Cd. per lb. 

Aubopino .. .. .. 14a. 6<1. „ 

Arnyl Acetate .. .. 2a. 9d. ,, 

Amyl Butyrato .. .. 6a. 9d. „ 

Amyl Salicylato .. .. 3.s. 3d. 

Anothol (M.P. 21 /22^ 0.) 4a. fid. 

Benzyl Acetate from Chlo- 

rinoTreo Benzyl .Alcohol 2 h. 10J<1. 

Benzyl Alcohol free from 
€h!<nine 

Benzaldchydo free from 
ChUnino 
Benzyl Beij/oato 
CuumiTiic Aldehyde 
Natural 
Coumarin 
Cilronollol 
Citral 

Ethyl Cinuarnnte 
Ethyl Phthalato .. 

Eugenol .. 

Goraniol (Palinaroaa) 

Oeraniol .. 

Hchotroj-‘ine 
Iso Eugenol 
Linalol ox Bois rk* Kob(^ 

Luudyl .Aci’tate . . 

Methyl Anthrnnilate 
Metliyl B<'nzonto 
Musk Ambretto .. 

Musk Xylol 
Nerolin 

Phenyl h'thy! Acetate 
Phenyl Ethyl Alcohol 
Khodinol .. 

Safrol 

Terj>inool .. 

Vanillin .. 


L'BBABV 


'o' 




2s. 10 Jd. „ 

3s. fid. 

3s. Cd. 

1.5s. fid, 

20b. 

I fie. ,, 

U)k. ,, 

158 . 

3h. 3d. 
lo.s. txl. ,, 

35fl. ,, 

lls. - 18s. fid. per lb. 

7s. per lb. 

15a. 9d. 

268. 

2Cs. 

98. fid. ,, 

fis. ,, 

4 OH. 

Ifig. fid. 

4s. 9(1. 

12s. Cd. 

1()8. 

57a. fid. ,, 

Is. 10(1. 

2s. 4d. 

24s.- 24a. 9d. per lb. Price ro* 
ducod. Demand steady. 



ESSENTIAL OILS 


Almond Oil, Foreign 

S.P.A. 

Anise Oil . . 

Heignmot Oil 
Bourbon Geranium Oil . 
Camphor Oil 
Oananga Oil Java 
Cinnamon Oil, I.»oaf 
Cassia Oil, 80/85% 


15h. Cd. p««r lb. 
2.S. 8d. i>er lb. 
lOs. fid. per lb. 
SCb. fid. „ 
758, per cu t, 
lOs. fid. per lb. 
fijd. per oz. 

8s. 9d. per lb. 
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Java 85/00% .. 

.. 6s. f)er lb. 

Oylon .. 

. . 3s. 9d. per Ib. 

('lo\e Oil . . 

. 7s }K'r (‘heafter 

Kncal\|)lus fid 7o 7.7'’. 

. . 2s. |M-t 111. (.'(leapet 

Lavender Oil — 

Fremh 3S;40‘\, 17^1 

ers 29s, |)ei III 1 )eai f 1 

Lemon Oil 

. . 3s 2d. per 111 . 

I^jinongraHS Oil 

. . 3d. per O'/.. 

Oranj+c* ()il, Svci ■•( 

. , 13' dd pel 11). ( )w 

Otto of Koao Oil 

Bulgarian 

. . 27s 9il. poi n'/. 

Anatolian 

. . 233. Gd. per oz. 

Palma Ko.sa Oil .. 

. . 19,3. [»cr lb. 

Pepponnint Oil - 

AVayne ('ouiit\ 

. . 203. 9<1. p<>r lb. 

JapajH . . 

14' 3d. p<*r Ih. Che 

Potitgruin Oil 

.. 10a. peril). 

Sandal Wood OiT - 

MvHi^ro .. 

. . 2Gs. Od. ()er Ih. 

Au.Htralian 

. . 213. {)or lb. 


ai*. t 


PATENT LIST 

The jljitps given in tiiifl list are, tn the case of Ai>i*licatjt)n3 for 
thoae of appUcatlcuis, and in ilie oaso of Complete Mpccltlentioiis niHcptod 
tlioao of tli« Offlidal .foiiriialhi In wlaih the ai-ceptame is announw')}. Ctiiii- 

f deto SjKjclHcatloiiH thus advertised as accepted are open to InapecHoa at 
he ratent Ottlco linniedtatcly, niul to opposition not later tti m sc (.t i:ii l. 
they are on sale at, oiich at the Tat* nt Oftici', Sale itraneli, Quality 
Couit, Clianrery I,ane, London, W.C. on .luU 17th 


I. —Applicaflons 

Hnddrr I'lvnjioialiim .uni <lfAttiu. <<)||oidal iiint.'i-tnl** 
fi’oin solution-^ 10,17! diirio -7 

(‘nlili f .irid PhIiiioi- !.‘>.L>(il .s’e, I| 

N'Mlilynn Oltfuttiiiio xnlnl iimn* r tfoni a s,,)uti,,i). mis. 

poiisuni or rmul'-nm Jnih' 2-'! ((h i , 22 (» 2d ) 

r riil\. r:/' ]-. 1.').124 |.)inM‘ 2d (Mch’iiiin. 

2l.h 2d ) 

I. —Coitiplele Speclllcatlons Accepted 

7H2S ili*2:i) 1 >« flioitif,' l-’ii till II t It'Ll <»r 

rhoiiiicai roaelM'ii'J ^ll^"^d7-^ ) 

I !,2(iS (l!>2d), Ifriit/kii-. KlIot luiL' <)i*oni<.il loai'lnais 
m fJn* iriloiini of c (»ni|iti "..ni ■ (JI7.7I7) 

d2. tSS Ijiiilta) Sf(i.i1.11It jl: iuhI urtu-ntiL’ .tinl 

miJiiN III ilillfiiMit ihiisitic- (217,So! \ 

II. —Applications 

('alilof and ralinft S i-ii'd)--' i i. •'iMt,|,iM;: ;^iis.-- . i.- 

I. 7.2(il Jiua' 21. 

rarjaii.iol ((’hofui-.i In- Kaladscn Mam W'lalrr ’I'.-i 
i^'oi t.ir olifantmo jsixr-., i ii h hi ot luli-io'. Ifdh d uno 2(t. 
flMdlmni r).d2L .n 7 Ml 

Ko[i|ne, (‘o. ’|'l•''tlla; (o.tl III 1.7..7+0 .limo 27. (( S 

12 ‘t 2.1 ) 

Kiiih' I-iiicjil mil III lu-'l iiiiij |i|i)ilHeli«)n <>) o.is 1.7.107. 

elutii* 27 

Kinltni.ui MaiHil.ii till'' of |nat !.l up iid ti*- 17.:US. 
Juno 2.‘' 

Seliw a IIm- \\ .•( I .H tnaiis.i (loll id v\ nod i-lf 1 7.2.72 .lino - 24. 

(< liT . 2.1 ti 2d ) 

Siiulh (;a'<-|)indi. Il.'mJd'l .him- 2.7. 

II. —Complete Specifications Accepted 

:U.(i2H (11122) HarUlnnl 1‘iodu. Ima m nil l'.m (217.did.) 
7221 (ItlJd) llai'kor CoUihl' ictott n\i'ii> (2c.7.tiia) 
7Hdl» (Ilt2.d) Dtdlifld Vpi'.iiM1 11 - i<a jiinilni iM'j 4:av IrojH 
PO\mI<t»mI (‘arlioimcooiis ttialfii (2 ) 


IV.—Appllcftfions 

Akf.dias. fur Anihn-Pdbrikrttion. ^falnlfaciu^t> of dyu- 

sluffs LMim. .r.ma 2 d. ((kT., 23 .«. 2 d.) 

IlIIis (Hac'llely) Mamitaotnia of dyes fiir vogatHl>l(‘ (Hires. 
i; 7 .r. 2 lt. duua 27 . 

IV. —Complete Specifications Accepted 

UdWX) (l!) 2 d). KaiMtnrd (t’a.ssi lla imd Vo.). Manufacture of 
Mlk>'!o.\yiH*riiUni“'' (2 1 7.7 Id.) 

14 ,( 17 J ( 11 ) 23 ). Jlloxain (Durand «*t Hu^ueuiti Soc. *Vuon.). 
.Manufacture of cjiloriuated aiuiue'< ( 217 , 7 d 3 .) 

l!).Sd 7 ( 1923 ). Karlienfal)r. vorni. F. u. Co. Matui- 

facture of indi^oid dvesluItV. ( 20 d. 790 .) 

V. —Applications 

Hitiiiiii*'. Cti'jiai'atmti of cellulose libres et(\ fr(>rn wa.ste. 
Id.Oim. .luuo 23 

Vaiu-^. (*otitiiiuou'^ chloiumtiou of ccHuIosk* maleriaD. 
Id.OOO. June 2 H 

V. —Complete Specification Accepted 

2 t >99 ( 1921 .). .Msii Sue. .Anoii 'Sfaiiufaeture t^f txlossy 
and hollow ailtlieial threads ( 21 - 1 , 197 .) 

VI. —Applications 

Awcoek, K>le\-. and Hritisli (.'elanc.se, Idd Solution^, 
cotiijiosifions, etc. for textiles etc l.d,. 7 l 9 . Id.dl I. Juno 27 . 

Hoimcf Aiiie et hc.s Fils, \ euv<‘. Machine for tnt'rcerisiiii^ 
etc. skeui'* ol thn-arl. 1 . 3 .d 91 . June 2 H. 

Durainl et Jlujrut'nui Soc. Arujii Froi-ess of dyciny; aiul 
jninliui; textiles etc. Id ,.339 June 27 . ((Jer., 2 . 7 . 23 .) 
(Ireen. Dyeuii; and jirnitnm Id .374 June 29 . 

I’oulsoii. Ofsi/iii;^, washing, and l»!ca<*lunL; fabrics etc. 
Id.d 79 . Junt' 2 X 

Schluin|»f Dyeini* and washiu^t textile mnlcjial 1 . 3 . 27 H. 

June 2 t. (S\Ml^ . 29 9 23 .) 

Scliluuqd Macliiiie tor trentni!.'' yarri.s in liank.s with 
liijiiid. 1 . 3 , 279 . Id. 2 Sn June 21 . (Swu/,., 1 . 7 . 23 . and 2 - 3.9 2.3 ) 

VI. —Complete Specification Accepted 

ld,(M )2 ( 1923 ) .Miteliell aiul \\*ord''Worfh Dyi'iiii^ and 
hke machines. (217 7 . 7 S,| 

VII, —Applications 

Ftnlay-'Oii, iSimi li, and \\'ood.ill-I tiiekliam, J.t d Mami- 
faeliii-e ol susj)en‘-ion^ ot iron cnm()onnds ld. 2(»7 .June 2 t. 

Sliiinail/U I’fnrn..> ,)1 manutact in ue; lead ovule. Id, 421 . 
.lime 29 

\"aiiM ( 7 'III m nous mamifaci m e of li\drafe ot chloriiir. 
Id ..799 .lime 2 S 

VII. — Complete vSpcciflcatioiis Accepted 

34 , 47 !) (Il> 22 ) South .MetrnjmlUau IJa-' (, Parrish, and 
WeiLdit Distilialinn of amnmuijual lu|uoi-. ( 217 , 911 .) 

947 S \n--. and ('fn'Mi. \\ »'i ki- vorin. \ner'_-''s J-le;jenerat iin; 
idUahne lium.u-. ( 217 . 9 Sd ) 

VIII. — Complete Specification Accepted 

99 <I 2 (l!,) 2 t) Hnli'h d’hotir-oii-lhiU'lon <‘o (Quartz 
working (21 4.930 ) 

IX. —Applications 

Preriiier (';-ment mantifaeUu'e ld. 3 dn .liim' 2 d 
Maik' (Pol\^Misi Manuhicl uiv of atlilicnd stone. 1 . 7.273 
June 21 

IX —Complete Specification Accepted 

72 dl ( 1923 ) M.iilvs (Masli-r Hutldeis Ce.) (.'olouiinu 
mortal-' and (onrii tes. ( 217,933 ) 

X. -Applications 

l{r(“tl< nf'ae}i M« la Ihu Local tiu naces. Id, 330 . June 2 ' 
I'Mviard'' 31 ainifailme et non or steel allov.-^. )d. 2 <'h 

.(one 24 

J.ofkwood ('oneeiitration nr se|)ar.ilu>n of miin'ral'- 
ld .327 June 27 

Rad. Uediielion and alli>yin;< of metals. Id. 298 . June 21 
Soc. Anon, de ('ommeutr\ •l'’our 4 ‘hainl)aulf el Deea/eviH' 
Treatment o| eies m bias! turn.iceH- td, 3 t 3 . .lime 2 ' 
(Fr, 3 7 23 .) 
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XI«-»A|»pHcstlon« 

Dutt. Electrolytic cells. 1.>,49P- Jvuio 27. 

SiluTJiinito Insulator Co.. and \Vythes>. Elcclric 

insulatinj^-niatoriuls etc. ir>,.'>l4. .l\iiu' 27. 

Xn,—Applicstlon 

Chttdbiini. PuritU'ution of oils. 1.7,224. Jiuu> 2.’. 

XML—Complete Specification Accepted 
41)01 (1023). PoUnk. Maiuifactun' of comloii->ji(inii j)ro- 
iliu'ts from fortnuldohyilo a-ul \ir(“0 or tliioiiiva ami it^ 
clorivat iv<“* (10.3,42.3). 

XIV. —Complete Specification Accepted 

34.013 (1022). Pratt. Aqueou't c}is]>oisiti5i of rMi>lHT, 
bubitu, or giiltfl-percha. (217.012) 

XV. —Applications 

Akt -dcs. fur Anrltn-k’abrikaHon. >famifactura of tanoirijx* 
niat(Tinl'‘. 15,.740, June 27 20.0.23.) 

Bc'clihoM. Man\ifactur«’ of glur* et<*. 15.110. .rum* 20. 

(^jtb'r, Divw. and J)niu*alfo. Manufju'turc of g<'latiii 
fnmi boiM' (‘If* 1,7.220 Juno 24. 

XVII.—Complete Specification Accepted 

10,782 (1023). Jang and Xanji. 'I’rcjjtinir .slarcli for tho 
productiofi of inalloHj.* and olla'r siibstancf'.s. (217.770.) 

XVMI.—Applications 

Aktu'bolagct S(q)ara(or. Mctljod of making wort. 15,232. 
24. (Swt'dcji, 5 7.23.) 

.Munton and Baker (Bedtord), bid .and KelVell. I'Atrjtelion 
ot nialt 15,331 June 25. 

XIX.—Applications 

\kl tor .\iHlin l’',ibtilvf(liim l*'nngteide-s. 15,204. 

June 24. (tier.. 25.<>.2.3 ) 

.latne''on, Wilson, and Taylor IN'ctin ja(ahicl>'. 15.001, 
.lone 28. 

XIX. —Complete Specification Accepted 

7502 (1023). Parker, and ('n-o[)er.i1 ive W4i<>l'‘sale .Society, 
iJd. Pa''teori>'.il ion of milk. (217,Oil.) 

XX. -Applications 

< 'ar|>mael (( 'IicihiscIm* Kda d%en V(»rin. W'cdcr 'I’er Mcer). 
15.130. .SV< [f. 

Jena lJcco\or\ of tr.oi''toinc'd liealing ami .''ti'cmillii uoig 
incdi.i 15,270 .lone 21 (iler. 2tW) 23.) 

Marks (I'.irbidc and I'ai Oivn ('licmieaU ('orporai ion) 
l’roe(".s (pf (ornlmiiM^ efh_\lciie will) ^ulpboiii' aeid. 15,1.7.7 
•lone 2t» 

Kaiisliprd (('.'isscIIh i.o 1 (*o.). I*rodoetion pi| ai-.inie aciil-. 
I7.2t*<k .lone 21 

l*an-'toid (CisM'll.i on<l ('> ) 1‘j’oiIup hun of aisp no cont- 
15.528 June 27. 

W’atle (Karpen and Bios.j Mamilaeuire of bexainci liv'leue. 
telramine. 15.2.73. .Iniie 21 

XX. —CompIetc Speclficalioii Accepted 

II, <171 (1023} Bloxaiii (Iiuiioid i‘l llnmienin So< . 

.Viioii ). .S< t l\ . 

XXI. —Application 

Bakt‘i. Pi'i'paration «»f elioime.d sobstaiiec., )oi n-s* m 
iadio}ZM])iiy. I5.13tt. .lum' 23 

XXI.—Complete Specification Accepted 

13.010 (1023) AlloU, and Allott, Jone^ and Co. bid. 
I’liotftgrapluf prmtmg-pioei'ssi-.. (217.741 ) 

XXn.—Complete Specifications Accepted 

III, 738 (1022). ,V<daii, <'laj»liain. and Xobid’s ICvplo-sucs 
(7».. Ltd. ProiJnotion of Iciryl and ethyl tetryl. {2l7.<>lb) 

7870 (1023). I'Jabi l)a\(‘;y. Bickford. Smith et <Se. 
l■’\plo.si\ e.s (loti.503.) 

2.7,484 (10231. |)i' Wa-ndel el Ci«‘. Preparation ot «'\i>losi\e 
eliargi'.s eontaming luxnid air or oxvgen. (217,IbO) 


GENERAL NOTES 

Official Trade Inlellijtence 

The Dcpai'ttueiil o( Ovei'ta'j Tiede (iPevelopmeiit 
anti Intelligenee, I!.', (Utl Queen Street, boiidon, 
S.W. 1) has reeoivetl tlie fnllorting eininiries for 
British goods, Britisli firms niav oldain tmttier 
information !>y ajrplying to the Departnient and 
quoting the specific refereriee immtier : Anslnilin : 
Hardware, machinery, engim'ers' requisites (Tlie 
Oliieial >Seeretary, (.'ommereial Bureau, Australia 
House, Strand, fjondon, W.(t. 2. Bef. No. 
T12/7/1/1''254) ; Aiiilritlia {Xi’w South Wah’ti): Snl- 
phurie acid, earbonate of soda (The Agent-fielieral 
for New Soiitli \Val(‘.s, Australia Jfouse, Strand. 
W.C. 2. Bef. X'd. ;i5(i/5) ; British liidiii : Steel, 
brass (The Directors of tlie Itfadras and'South 
Maliaratta Bailway Company, Dtd., 25, Bnekingham 
Palace Boad, Westminster, London, S.W. I): Iron, 
)«)rcelain, aluminium (The Direetor-tieueral, India 
Store Department, No. 10, Belvedere Boad, Lambeth, 
London, S.B. 1). Brazil', leather, ])ai)er, (29): 
lldli/. Hides, varnish, metal (9); Jjilria: Agrlenl- 
tnral instnirnents, (10); Nclhirlau'is : Silk (11): 
Surgical su|)plies (12) ; White lead, red lead, and 
/.ine white (It): Smi/riia : Ironmongery, metal (25) : 
South .Africa : Steel, .\ .V dOOti) ; Simiii : Varnish 
gums (20) ; H.irdware, optical supplies (21) : Maehiu- 
e.ry, photographic supplh's (22), Id'Ui/iiai/: Paint, 
])aper (25) , Buhher insidated eoi'ds (B,X,/105(i) ; 
Y'laioslaria : 'J'iu (IS) 

Dyeslutfg I'roductlan In Ih: Hulled States 

1’he (inal report of the Lnited Slates Tarilf Com¬ 
mission places the oiiliml of dyestuffs in 192:1 at 
ti:j, 500,001) ]ioiinds. or 1,500.<K)0 })oiinils more tiuiii 
was sliowu on the itreiiminary report issued two 
months ago. 'Pile value of tlie d\es was approxi¬ 
mately S5I,050,000. Total sales are reported as 
(),000,0IKI or 7,000,000 ]»oun(ls less tlian jH’odnetlon, 
indicating a normal slock <jn Imnd at Hie elo.se of 
tlie year. There was .an inerease in production of 
oearlv -t per cent ov'T 1922, a riaaii'd prodiwtion, 
exceeding largely that of 1920. a \ear In whieli the 
largest recorded output was attaiiaal. 

Dyestuffs (Import Kegulalioii) Act, 1020 
1'he following statement relating to applications 
for lieeiua's under the Dyi'stnlTs (Import Kegnlation) 
.Vet, 1920, mad(' dming -Inne has lieeii furnished to 
the Board of Trade by tile 1 tyestnil'.s Advisory 
Jiieen.sing Commiltee. The toial niimher of appli¬ 
cations received during the month was 411, of which 
:fl(i were from merehants or importers. To tliose 
.should he milled 9 cases outstanding on June 2, 
making a total for the month of -t20. These were 
dealt with as follows (Iranted—290 (of whieli 
27S were ileall wilh within 7 days of ri'eeipt). Be- 
ferreii to Britisli makers of similar prodnets- 05 
(of which 54 were dealt with w it bin 7 days of receipt), 
ileferred to Keparation Supplies available- 24 (all 
dealti with within 2 days of receipt). Onbstaiuliug 
on .iune 20, 1921 :i5. Of llu' total of 420 appli¬ 

cations rereived, .2,50 or 85 jier cent, were dealt with 
witliin 7 days of receipt. 
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PUBUCATIONS RECEIVED 

WiiKUK TO lU V K\KUYTiiiNo (‘hrmum,, li>21 Kxpoin' 
Kiutmin' Pp. 227. Pr)H<ioij: S. i)<ivi's .uhI (^l , 1924. 

t’NTAIAM.rj-, OT liKWTK’s MkDK'AI. \M) St JKNTIHC rilKT- 

r.\TiN(j Liiouky, a ( la>siliod index of 

viifjjiHU. Siipplf'nant. 1921 2.3 Pp. lamdon: 

liCSMs’s Intirary, 192). Pme Is. 

Ari'LiFO C mi.mistuy li\ 1. I) (inr.nd. Pp. vii [ 19(3. 

New ^'<nl( .iml lanulun 'I’hr M.icunll.in CNnnpain, 

19LM. Pri(o l-V. 

HkPOHI' <11 ’tM» K^O^■<>^^h, l‘’|N\M I\l. \M> 1 M'CSTIU\L ('(*N- 

hni()\> ()i I'isi \M» Dvtkh I!>24. Bv (' II. 

.Ma<K;.- Dcp.i 11 MHul 'll tin' ()\»'ise.i>. Tr.nle. Pp. 
II M St .It iiiin'i > (Itl'id', 1921. Pino 2''. 

Pmnt'i iM Tin- I-'in wt i si., CoMMUnisi. \ni» Kiondmo’ 

('<iMHTi(>.NH i.N PoiMWis. Ds'IM) .Msmch. 1921. By 
A i\<l;uii.s |)(‘pa t ( Mnti t ot (ht/M'.i'. 'ri.idr. Pp. Ii(>. 
11..M Statnnior.s (Ulnr, 1921 ]^ii<.<‘2-'. 

Bi:i‘oht os 'irn-; ('omi'ositios oi C’o\iMosiot Uiutish \ViNhs 
\Ni» CouiuM-s (.\i ( ohoi.h’ .wn Non-Am onouc). Hv 
(I. ('. llain.Kk. i'.n E . M H.V S..B K O P ,io.ieiia'‘r 
willi IB'poit l>s tlie (jovs'i’iinuiit ('hon)i''t on the 
K-x.iriunation <>1 Sainpl.-s Pt’jn)itson Piililio llealtli 
and -Moilnal Sul.|r<-tN Xo. 24. Pp. .‘iS i! M. 
Statioinns OM'ux', 1921. Pr!<<' Is (>:! n<'t. 

Pt’HI.IOATtO.NS OK THK I)Kr.\HTMKNT OK TIIK ISTMtlOK, 

Buieaii III Minf's, Waslniigtoii. (.luvei nnifiit Punting 
Ortn-i', I92;M:- 

.\.ssr.v.si-M OK SA^f»■l,^;s ok Dh.tykum) ('o\r.. eoIk'(t<*d 
lioiM .Inly I. 19ln, to JaiUMn 1, 1922, wjtli ii eh.apter 
on Tlie TnUovatcr Pool ('l:ls^llicat^un•'. JJ% N. if. 
Sn^del•. Ifullotm 230. Pp. iv j 174. 192.3. l>nce 

20 i I'llt':. 

AlCJnKNTS \T MhTAl.T.lUliirAJ. ■\VoitKS l.S THK r.STTK.n 
StVTKS l>l9lINO TIIK ('\LKNn.\U YKAK 1922. By \V. AV. 
Aliaiiis 'ri'< linMaI f‘aper .'150 Pp. .‘II, 1923. J'juo 

.5 cfiiN 

.MkTAJ.-M INF .\< < IIM NTs IN TIIK I'.MTKn St.STKS ntMlINO 

liiK { \i-iNi>\u M.\H 1922. By \V. AV. Adams. Pp. 

V ■ 72. 1921. Pile.' 10 

Prio.icsTioNs OI- 1 m, l)i-rsici mkst oi (’ommmof. Bmeau 
ol Staiid.tnls. I921, AVa^Innglon: tJoveiluneni IMnit- 
uig (dlu o 

.V Xkw Ki.Ft I kk si. TKr.F.MKTKii. B> B. ABCollnm and 
0 S. Pi'tfis. Pjt. 737--777. Toclniologual Papers 
ot the Biiroan. Xo. 2I7. (Part of A'ol. 17.) Pme 
15 ct'ntN 

la.tisi. A\ i if.iiTs (in i'oi.sdn) kku hi’.nhfl of vvitioi’s 
COM \ionmi .s I'lnnl.ir of tlie Bni can, Xo 10. l^p 17. 

Pi.ir5,vnts. 

Pi lll.ic VI IONS Ol Till-' KF.SmKV .VcJlK IM.TVaSI, KM'KUI- ’ 

Ml NISI SisMoN. |y<-xinglon. K\.. 192.1 - 

Sti oM.N Ol Dviky (Atti.k jl. .Aln.K Pitom i rn.N 

Xo 2 IS. Pp 20 

('sun M -MkISUoMsM in TIIK lySYI.M. Ill-.N. Xo. 2.V'. 

J^I. 31. 

A TiiN'i Ol Tin- Books, Bi i.m i ins. .1 orns\ i. CoNTinin tio.ss, 
\NO PsTI-Sls US AIi-MIUUs Ol- .Mkm.on Instiutf ok 
Imh-.siiiisk Bfsksiom di iiino tiik ('si.in'osu A'i.sh 
1923 Bililiogi apliu- Soi u's, S. < oinl Siippieincnt to 
Jfiilletin No. 1. Pitt-'lmi gli. 1921. 


PCBLlC.YTrONft OP THE DePAWTMKNT OP COMMKBCE, BUREAlT 
OF Standards. W^ashhigton: (lovernmont Printing 

Omce, 1924:-- 

Emjhsivk Tkkts op Paints for Dkcrra.sino or Inc- 
HKASi.Ntr IIkat Bsdution 1 RO.M Sdrkacks. B,v AA^ AV. 
CohlciitJi and C. \\\ Hnglios. Teehnologic Papers 
No. 251. Part of Vcl. 18. Pp. 171- 1H7. Price 5 
<ents. 

I']ni MI NATION OF AA’astk. St.mwikifd Praitjcf. ( 1 ) 
Ks(K Bukk \nd Common Brkk. Pp. 5. Pri<c 
5 cents. ( 2 ) AIkt.al Lath. f*p. 6 . Priw 5 edits. 
( 3 ) Mii.k and Cukam Botti.fs and Bottlk (’aks. Pj). 
3 . I'ricc •") cents 

Cmtkd Status Covlrxmiat AIastkr SrKcii-K ATioN 
KOR (’o\r.-TAH Pitch vur AA'ATKiirRooFiNo and Daaii* 
PROOKIM,. Spoi ification .Vo. ^3. Circular No. 15.5. 
l*p. 1 I Pi ice 5 emits. 

Clio Cl.Ml OF THK Bvhkac OF STANDARDS. Ni>. 130. Depart¬ 
ment ol Commerce. rnitt*d States Government 
Spp(-ili<ation lor Numbered (k)tlon Duck. Pp. 4. 
Washington: (losernmont Printing Office, 1924. 
i‘j ICC 5 ceil Is. 

Brfokt of the Government Chemist for tuk Veau 1923 , 
Si'D.AN Government. AAVlIeoine Ti’opical RcHearcli 
Laboratone.s, Khartouiii.- Chemical Section, Public.T- 
tion No. 30. Pp. 37. Sudan: McConjuodalo and 
CV (Sudan), Ltil. 

PUHLICATIONS OF RkFRINTS FROM THE MeMOIUS OF THE 
CoLi.KOK OF SCIENCK, KyOTO IMPERIAL UNIVERSITY. 
Series A. Vol. VH. No. 3, 1921. 

.AlETALJAHillAPHlSCIlE UnTERSUCHCNO DHKR DIE NaHN- 
ADF.LN. By Denzo IJno. Pp. 121-133. 

UllER DIE ZemENTIKRCNO KkEINKU EfSF-NSTUCKE. By 
Denzo Uno. Pp. 108 -121. 

La Produccton Frutilola i so Comercio. By J. P. 
Alessandri, A'injo por los EE.UU. de Norto America. 
Pp. -17. Santiago de Chile: Imprcnta Fiscal dc la 
Peniteiicinria, 1923. 

'I’liK Fcndamkniaks of Intenkivk Iac Proihttion. Be- 
prmlcd Irom the .Journal of the S< lence Assix-'iation, 
Maliai.ijah's (\)llcg4‘, Vizianagrani, Vol 1, X'o. -1. 
I*p 1.33- 1 t.j. Bv -M. Si iiiivasayya. Bangalore: 
Indiin Institute ot Science, 1921. 

Jauhhvch dku Oroanischfn ('hkmif. By Piof. J. 
S. limnlt X. .lain gang- Dn* Foi schungsei gebnisse 
iind Fmtseiiiitto im daliie. 1923. Pi>. xvi-l28-l. 
Stuttgart . Wis.scn.scliaftlielie Vei lagsge.scllscbaft 
ni.b.U . 1924. Pritv. bound, IS gohliuaiks; paper, 
15-50 gm. 

Kcr/ks Li-huiui h dkkChfmif. Ba Weiner .Me<-klenburg. 
ScAond cditmii. Pi». xvi-l793. Biaunschwoig: F. 
Vieu<'g ainl Sohn Akt -Gos., 1921. Price, paper 20 AI , 
liound 23 M. 


Xnr /ioo/i's.-- Messrs. Ijongniaiis, (IretMi and Vo. 
amiouMcc' that tlu* following liooks ;in‘ in Iho pn'ss 
or noarlv rcad\ : *’ 'Tht' Simple Carbohydrates and 
llic (ducosides, ’ l)\ Dr. E. V. Armstrong, F.B S 
(new edition): “The History of IBcaehing," by 
iS. Ii. Higgins, M Se ; " .\reta!hirgyby K. Ij. Khoad 
(new, enlarg(‘d edition) ; “ Applied Kla.sticity,‘’ b> 

i)r, fl. Prescott ; and '‘Mathematics for dechiiieal 
Students, ’ by K. K \‘crity. 




CHEMISTRY INDUSTRY 


Official Organ of the I'ciieral Council of Pure and Applied Chemistry 

which consists of Representatives from 

The Chemical Society, the Society of Chemical Industry, the Association of British Chemical Manufacturers, 
the Institute of Chemistry, the Society of Public Analysts, the P'araday Society, the Institute of Brewing, 
the Society of Dyers and Colourists, the Stjciety of Glass Technology, the Iron and Steel Institute, the Ceramic 
Society, the Institution of GagJingineers, the Society of Dcather Trade Chemists, the Royal Photographic Society, 
the Mineralogical vSociety, the Biochemical Society, the Institute of Metals, and the Royal Agricultural Society. 


Voi,. 43 


Ni;w 

Sl'.RlRS 


London, jiXY i 8 , 1924 


No. 29 


EDITORIAL 


I 'M! K Society of ('honiienl Industry h.is held its 
earnival; a. round of banquets and lavish 
hospitality, inlorrupU>d only by <a business 
meeting lasting a couph^ of hours .ami by some 
capital papers making a total of about- equal duration. 
Xcarly live hundred members, wives, daughters and 
friends, took sonm part in the Annual Meeting ; 
it was conse(|Uently the largest that- has been held, 
one of the most interesting, one of the most important, 
probably the best organised, one of the. busiest 
and, for lliose who 'dtempled eveiy itetn on the 
programme, one of the most fatiguing. 'I'lie weather 
ua.s excellent though inclined at tirne.s to be .so 
hot as to mak(' one lar-y ; everything went- oil without 
a- hitch, the speeches were short, sharp and to the 
point, some of them distingnished by eonsuRrablc 
humour. Liverpool has magnilieont buildings, good 
eooka, attentive butlers, generous ho.sts, enthusiastic 
presideids, assiduous seereliirie.s and grateful guests, 
-itter a smnpl-uoiis lunch, a vi-sit to a works, an 
|■(|ually snmplnoiis <linuor, a few good siieeehes 
made to an audience surronnded by a somewhat 
ethereal or ethylie atmosphere we ridurned, some 
late at night, some early in the morning, to that 
I'lief interval belween days whieh has for many 
centuries .suliiced to eontent the Britons ; Mhiimn 
'unknus luicte Bri/rinnof:, from wliieh it apjioars wo 
liad this nqnitation at least us early as the. rlays of 
•luvenak Kven when we reached our hotel we 
tayed awhile gossi])ing or in mutual irecnsation 
■pent tile fruitless hours, unwilling to retire thougli 
'leary. Wo complain of these late hours, but wo 
i njoy them and in our .si'orot hcurt.s it is of our 


faults we are prmid. The remedy is simple hut we 
refuse to take it. 

All covet liti'; yet call it ))ain : 

All feel the ill, yet shun tlie cure : 
fan sense this parado.x endure '! 

Ilesolve me, fambray, or l•'onlaine 

\'iseount Ix'verlmlme Ls, as we all know, a very 
remarkable man but his Messel I>‘clure was a reve¬ 
lation to the majority of ns. It was tar ami away the 
most important ami interesting feature of the meeting 
anditdcsorvcatohcreadaml|iondered by a largereirclo 
than the members of the Society of ( hem lea I Industry. 
It tins a bold thing for any man except a iiliilosoplier 
or student of ethics by jirofession. to adilresa a Ixidy 
of industrial eliemists in Liveiqiool in the year 1924 
on the prim i]iles of religion as jqqilied to the work.? 
and the laboratorv. 'J'lie.se prineipli-s are not the 
topics to whieli ue are accustomed; .scientitic 
people have been loo apt to consider a number of 
religious prineiple.s, especially tlie dogmatic oims, 
as not so verilied liy experimental evidence as tlie 
oheinieal and ]iliysieal truths wbieli they' liear or 
propound in lecture theatres. And here emnes a 
hard-iieaded inamifaoturer, hard-heade<l enongli to 
make what is reputed to be a. eomfoitable fortune 
in a ditlienlt period of onr history, and tells ns 
studious peoiilo liLs vdews on the faiths whk ii govern 
religions and .se.ientilie people resjK'olively. And 
he tells us these in an interesting way and proves to 
ns after the first few sentences tliat he can not only 
think clearly, but can write clearlyq that what he 
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)i;is to s.iv J-' scji^c. tiiat Jn- li.t^ a (-oiu<-p(ion 

of .sonic \cr\ fnndinncntai truDis wliicli lia\c bcc-n 
uinli-lcclcd or fovoollt'n oi‘ iciioicd 1>\’ U'< and tliat 
it woidd Iia\o Itocii (K'ltcr for this <‘oinitr\ and 
pcrlia ps ,sonic of 1 lie Iter countri<‘s if Jh‘ liad \\ r il tcji 
tins addi'c.^s ycar.s a‘;o anil jadiljshrd it so that its 
tivK'liiicj was familiar to ns all Ills andii-ncc was 
sui'priscd and dcliiihlcd 1)\ the lecturi* and it will be 
read witli plcasnro f^ord T.c\orhidnie told ns 
that si\t\ Near,-, aeo or ihcrealMnils wlicn Jie was 
a jji'oeor ^ apprinfac in Holton he attended sinne 
e\'enin</ classr.s m chcnii'-tly and lie elainird in Ids 
nnah'six that In* \\as 1her<*forc ahn<»'<t worthy to 
hi* one of ii-s l|o dill not explain peihaps lu* 
tlioiiLdit ac aheady knew il- perhap-' hi* thon^iht, 
whether wo knew it or not, the information would 
conic bi'tler from .someone elsi* that wh<*n h<* 
beoan to make nione\' and to buy pi< t iire.s, it <.ieeurr(“d 
to him lliat Jiis workors. the captains, thi* corporals 
and till* j*ri\al(*s in jjis aini\, would also liki* some 
liieturc'.. Aitinif on this uh-a he lanlt himself u 
picture ealk'iy in llamjistead. filled if with <*hoiee 
examples o| the ail ol Ji-iwrenee. Liniiell. de I..aszlo. 
I)a\id (d\ and otlier niastt'rs and built anotla'r 
am! a larger gallery in l*t»rt Suidiolit for the orati- 
JieaJion ol ibe public tfieie and tilled it willt pietui'es 
as i‘xe('lk*nt and iiion* nuna'rous Ilian tliose In* lias 
in Ills (w\ii house lie turned a rather dull and 
swampy tract of iid'erioi* country into a beautiful 
and liappN town and then talks to us and jokes with 
us as it wo uei’i* a .soei(*ty of Ncry supi'rjor ])eo])Io 
who h.id paid liim a eomjihment. If \(ni wish to 
umU'i’stand the Messel .Memorial fiadure proficrlv. 
iH> to I’ort Siinliuld and look at- the pielun^- not. to 
the aeeotnpanimeid of dance niu.sie and with the dis. 
tractions of a be\y of youn^^ dau^liter.s <if the ^'ods, 
divin(‘l_\ l.dl and more divinely fair, but simjtlv 
to si'c llu' pictures and the town, tlien. as \ou ^■et^^rn 
in th('t rain to T/omlon, or Stoke-on-'I’rent, or Kolher- 
liaim or WiL'^an, or Airdrie or wla'i'evei' \oii lia]>pen 
to live, read tin* leeinri' V^ui will miss I'xiril Jj'vi'f- 
hidmes twinkling eves and iiimble mind but you 
will gel to the root of th(' malti'r: 

But t'risfes lore, and his apostk-s twelve, 

He tanolde. and first lie folwfd i( hinosel\e. 

* 5»* • 

'I lie aeeoiinl whieli Air. E. H ('aw ga\e to US of 
the nia iiu (a<*l lire and pi’operfii's of insulin was 
ilelighlfully siin[ile and mode.st All thri'i* jtaiier.s 
read at lavei’fHa;! were good, dealing not with trivi- 
alitii's but with malt<‘rs of fundamental im|>ortanee 
to mankind healtli and di.MMse : the usi* of vol¬ 
canic Im.d .IS a source of ftower: tlie eonijxisilion 
and origin of ooal • hut there was a human mti'i’est 
attaching to Air ('arrs subject which took us some 
way out ot oui wonted selves. \\ e gather tliat 
insuliu IS piolKtbly an en/.\me but we do not fpiife 
know, not having any profound knowledg('of organic 
elK'Hiisti’v, what .in rn/vmc is An alternalixe 
name, preferably Co rk, is'at h ast better than bare 
igiiofanee It is lilvc a driss suit for a man wliieh 
is a sign of (espeelalalify and puls him on f(*rms 
of ('(piahty with all olliers .similaii> bicsseil Ten 
guineas will raise the outcast t(* the'levt*! „f a duke 


or a cabinet iiuiii,s(er. A (treek lexicon is an 
abomination to the liord, but to tin* chemist is a 
verN' jtrc.sent help in time of trouble, ('an no srtiall 
token of gratitude lie arrang(‘d for tlie latest editor 
of Liddell and Scott ? Well, Ibis (‘iizyme can lie 
extr.ieted from many animal tissues and hopes are 
hi'ld out to u.s that some ilay a v'egetidile souree 
may be available. 1'he body is engaged thri'e or 
four times n day in eonvi'Hing earboliydrates, sueb 
as starch, into sugar and converting the sugar into 
earhon dio.xide and other sub.stanees. '['he normal 
body keeps only a small ^trofKulion of sugar dis¬ 
solved in till* blood, the nxst lieing stia-ed ufi in other 
oi'gans and m some (tthi'i* form. The insulin acts 
as a safely xalM*. a nyulator. or a fi'niauit. 'Ihi' 
firoee.ss seems to bo similar to tlu* making of bread 
recently described in our columns. In the diabetie 
subjeid the amount, of sugar diss<dved in tlu* blood 
instead of ke(*ping to ifS proper hw\ constant Icm'I 
iM'conies V(‘ry large and tlu* wholi* ])roeess is thrown 
out ul g(‘ar. Th(‘ insulin somelutw gets I’id of tlu* 
e.xt.ra (juantity of sugar in the Mood, what the exact 
])rocess of doing tliis is. wi* are not y<‘t told in detail . 
i>ut the system g<*ts a fri'sh start and (he cures wiiieh 
havi* he<*n <‘lf<*e1ed are most surprising and impressive. 
T’lu* labours of Air. ('arr and bis e(»-workers Imva* 
brought (hwvn the cost of insulin (o on<*-tenth of 
what it was, a triunijtli of patienee and skill, of ex¬ 
perience in I'hmnistry and engiiiei'ring. J lu* pa])er is 
printed in this w(*ek’s Transac/hn,^. The eom])arison 
of th(‘ liuinan body to a loaf of bri'ud in an o\(*u was 
forcibly brought to our notice a lew days ago when 
w(* wa1k(*d up and (hiwii our doinestk* (piarter-deek 
in an atmosjihere with a temperature reported to 
be sr> in tlie ,shad<‘. ('oneeiit rat ion of mind and the 
tramsferenec* of mind into matter are dirtieidt in tlu-.se 
eireurnslanees and abundantly aeeount for an\ 
itieohereney in the argumeid we are venturing to 
submit. If only the heat is as great wlu'ii an\ 
read(*r peruses this, we shall Ik* fi»rgiv(“n. 

* 5 |. 

(Jhemists will experience a .sense of regivt on hearing- 
of the approaching retirement of ]Vof. J. T». (’nlien. 
F.R.S., from the chair of organic chemistry in llu* 
University of Leeds. After reei’iviiig his early 
education in chemistry at Ow'ens ('ollege, jATanehester, 
and after a period in the xvorks of the ('layton Aniline 
(k>., lie w.is appointed demonstrator in chemistry in 
ManchestiT in ISSI. In LS!)t) he became lecturer 
in organic elu'inistry in tlie Vorkshire College, Leeds, 
and wlu'ri the chair of organic ehemi.stry was estab¬ 
lished in the University of Leeds in 10(»4 he became 
the finst protessor, a position wliich he has liekl 
ever since. Jlis -work on proltlems of tlui const ituf ion 
of organic eornpoumls, iiis valuald* textbooks and 
his success as a. teacher are familiar to all chemists, 
and the regret on hearing of his retirement will be 
tempered liy the know'letlge that Ju* will probabl\ 
continue his research work in one of tlu; Univei’sitN 
laboratories. Prof, (kihon, who is an Original 
Member of tlu' 8oeiety of (diemieal Jiuhistry, ba^ 
served as a member of Oommissious on sniok* 
abatement and cbeinieal xvarfare and was a vice 
president of the (dicmical Society in 1920-21. 
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SOCIETY OF CHEMICAL INDUSTRY 

THE ANNUAL GENERAL MEETING, 

LIVERPOOL, JULY, 1924 


MEETING OF COUNCIL 

inrfliiijr oi' <‘(nincil was licld in tin- 
Alls Tliuatri', 'Phi^ l-iiivursitN, LiviM'pooJ, oJi Jnl\ IP 
iiic JN’csidoit (Of. I'^ F Armsli'oiif^, F.R.S ) m 
ilu- rliair. 

Letters ol' thanks tuid been n'ceiviwi Iroiu J)r. Erni^st 
Funnieaii and lb’. Armand Solvay for eind’errin/^" on 
them the Vlonorarv ^lemhersliip of the Soeiet\. 

1'he Honorary 'Preasurer reported that it was a 
mailer of satisfaction to Know tliat the cost of tin* 
Joyrnal for the first six months of the year is strictly 
within tlie estimate laid down six months ago. 

Seven new members were ehTli'd--iTotne, r> ; 
Overseas, U. Atb'ution w'as drawn to the loss in 
membership during the year, and eeiiain suggestions 
were put forwaid for bringing in n('W nunnbi'rs 
It was decided to discus^ tfie wlioli* question at the 
Oiiobei Tne('ting 

,\ \<']’y I'ordial vot<‘ of tiianks was gi\en to th<‘ 
H-tning Freshh'ut for tlie i-xeellent W(nk In* had 
(lone during hi^ pmiod ol otliee 


LIST OF MEMBERS ELECTED, 

JULY 9, 1924 

lL\-t, |■’ie(]('ntK. .'(0, Nortlitii'kl Ko.hl, I'oiuli^r.-' I'lhL 
Mn!‘n*!<l Mi<klk"'«'X Met :illiii 

I oei i) Fj .lie is At tiiui, I Iciilheii mU Ibii lloi d. 

(('Iienii.'>l 

II ini'-, HeiT A.. l!t. Hus'-tH Si|U.iu‘. Louddii, W.C. 1. 

J'luiiiiK'er 

.1 OiD -. l‘'leil<Mlik O ( ;o S. A (k"' lluiletlr> du Congo 
Jlelgr. Riiisluv.t Hrlgijoi Congo, ( lieinist 
\iit]l»oig, C'irulcs M . lo. iiio .! J hoiissoim. Asnieros- 
Some (Fiatne) Clioaiieiil I'lngiiK'ei 
S'"tr, Terov P) . .Malloy HiM Clionmai Co . AIai!*\\ Hill. 
Cl), Dniharii. Clioaii-I 

W.ihlicu. Hogui.ild C, vio Ml''- Ohiikk!, l\ingh\va\ 
Hou-e. Fiod-liain, W^ai Jingtoit P'nols 'J’o< Imologist 

.s ANNUAL MEETING 

L'Ik’ fSiKUCty of (‘licinical liidiisti’y liiis held more 
I linn forty Animal Mi'elings ; thaf which was held 
I week in Liver|iool was, in the opinion of all 
x'lnpotent judges, (he best. There was ,a large 
ii tendance of the welhknow n nieinhers of the 
.''iciety inehuling the I’resideiit. T)r. K. K. Armstrong 
•md Mrs. Armstrong, the Hon. 'rreasiirer. Mr. h. \'. 
Ihaii.s and Mrs. lOvans, the Hon. Foreign iSeeretary. 
^'1 Whlliani Poiie. K.15.F., the I'resident Fleet, Mr. 

,1, U. Woolcock. Sir Max Mnspratt, Bart., and 
I idy Muspratt, Mr, and Mrs. Edwin Thompson, 


Mr. Fniile .\foml. .Mr. and .Mr.-,. ('. S. Oarl.iml. I’mf 
(l.'l.'. Morgan, Dr. and Mrs.K 'r.f'iilg.ite .Mr ami .Mrs, 
A. Trohridge, Dr and .Mrs .I.A (Vaii.stoii, Mr. S 1’’ 
Biirford, Dr. and Mrs F. 1!. B,. I’ridi’aiix, Dr, ami 
ifrs. II. fAwinsteiM. .Mr. U. .V Ihirrell, ,Mr. and .Mr.s. 
.1. H. Vonng, .Mr. and .Mrs. S .1 f’cutecost, Mr. ami 
.Mrs, L (i. liadcliife, .Mr. and Mrs F. II Carr, Prof. 
P. P. liedson, Dr. J,. L. idosd. Mr, F. (lahriel .lones, 
Dr. A Holt, .Mr. ,lolm .Vilan. .Mr. .1 A. Beavell, 
Prince (liiiori Conti, the X'isronnt fx-verlmhm>, tin- 
Hon. \V. Hnhne tie\er,,'sir Kiehard'riin-ltall. K.l! 1C,, 
J)r. B, ,S. ^lorri ll. .Mr and Mrs. C ,1. (loodwiii. .Mr, 
S. .1 '1,'iingay. Mr. H -\f. Jtidge, .Mr and .Mrs B-. I>. 
Jtrowii. Mr. 1C. F, Hooper, .Mr. JC. Ilrant Hooper, 
.Mr, T. H. Butler. Dr, \V. Cidli-n and Miss Cidleii, 
Mr, \\'. 11, Coleinnn, Mr C. N. Kemp, .Mr AV (1. 
\\"agnor, t^rof. C. O Bannistf-r. Mr. ,1. P. Bow'h'\, 
•Mr. ,1. Bernard, Prof. F C. C Baly. Dr. .I.'l,' Conroe. 
Dr. and .Mrs ,V C. (‘nniiniiig. .Mr. and .\rrs \\'. A. 
Davis, J)r. P. Dvork<iw it/, and Miss Dvorkowilz, 
Dr. ,1. \’. Fyre, Prof. F Francis, Prof, and .Mrs, 
[, M, Heilhroii, Mr. F. F. Hamer, Dr. B. luissing, 
.Mr. Ki. Muspratt, Mr. (1. \V'. Marlow, ,Mr W. Maciinb, 
Mr. and Mrs. 'T. H, I'ope, Prof. M', 11. and Mrs. 
Koherts, Mr. H. W'igglesworth and Dr and Mm. 
.1. B. Long.stalT. 

Brofe.ssi>r C. ,1. van .Vienwenhiu-g represenfed f he 
ftiiteh Chemieal Soeiety. of whieh he is President. 
Dr. .V. C. Fieldnor repi'esentod the American Cheniioal 
,Soeiety, Dr. ami .Mrs. .Vdan refiresented the rheimoal 
industry of Belgium. 

It is l)eeoniiiig eii.stomare for inemhers to bring 
their wives and daughters ami so soon as this is 
more widely known the jirietice will spread. Chem¬ 
ists are more frivolous than formerly, tlmy are 
more human, less learned, better dre.ssed, have 
prettier wive.s and sit nj) later. I'ossihly this is 
true of other elass<-s of mankind, hut this teiuleney 
towards light-heartediiess ,iml awa> from solemiiitv 
is a sign of the times. "I he <'ilitoriat department 
of the Joiiniiil eaiinot ese.ipe tin- infection or fashion 
fry as it will, 'I'he editorial eolnmiis of Tin 7'liiiot 
and iMoniiiu/ I'osl, of the Jiinltmi/ (laziih' and the 
Inrratorfi Chroii'nli are not so serious as they were 
before the War. Conlident in tlu-ir SoeialisI tioverii- 
im-nts. Kings attend rac-e-meelings and Princes enj<'\ 
Seenie Bailways. .Vs wo travel through life let us 
laugh h\ the way : what is all the world lo a man 
w hell Ids wife is a w blow ! It is true one old, jierhaps 
an original, nieinher, Mr. tirant Hooper, sighed for 
the earlier, worthier day.s ohvioii.sly disliking the 
originality of some of the Soeielys journalistii' 
features. But even he was not angry about it ; he 
prote.sled hiif in so good-natnreil a fa.shion that it 
eonld almost he siippo.sed that saying ho woukl 
iw’cv consent, he consented. So long as the Jonninl 
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iKJvcr (li'lays or rcfiiKcs a sorious ]>ici;e of real work, 
ami lliiM LM a oardiiial foaUiro of tlio Soeioty's practico 
<'V(!ii now, lot the ohomistH liavo llioir tnuliiiago. 
Bat if badinage bo aecoinpaniful by sixuiding money 
faster than it conios in, tbo jest lias a hollow sound. 
When the oolninns of tins Jiuiriml liooome really 
Korioiis, Mr. Cnilen and .Mr. tlrant Hooper .shoidd be 
very siispieions (hat linaiieial anvii'ty worries the 
(Vmneil and blaok lare sits Iteliind the lalilorlal 
hor.sonion. 

(-)n T’uesdav oxoning tlie members assembled at 
the Midland .Vdelphi liolel and were received by tho 
PiX'sident and Hie boeal (‘omniitti'e Nb> one can 
say of (hr I’residiait. faeetioiis as he ran he, (hat. mere 
praltlr. uithoat praetirr, is all his ehemi.sfrv ; that 
may br true of some who masipieradr as ehemists ; 
but uhru the Brrsidi'ut ehoo.srs he can be in deadly 
r.iruest. Has he not pro\ idrd a. monumental addres.s 
on the “ ('hmnislry of Kats,” and also organised a 
book '■ Chemistry in the XXth Century,” which 
might be de.seribed as Coke described bittlrton's 
'■ 'I'enures ” i “ the most perfect and absolute 
work that ever was written in any humane science 
... a work of as absolute perfection in its kind and 
as free from (-rror as any book that 1 have known to 
be written of any humane learning.'' 

'I'he Kormal (Jenrral Meeting was held on Wed¬ 
nesday morning in the Arts 'I’heatre of the I’niversity 
of biverpool. 'I'hr ]iroreeding.s are fully reported in 
the iSoeirty's 'I'ransaetions and napiire but little 
comment 'I he Honorary Treasurer very kindly 
eouifiliuiruted the editorial staff on their al.aerity in 
elfecting eeomnnies when e.dleit u))on to do .so and 
shown how. Cutting down printing ami jiaper 
e.vpenses is the sort, of eeomuny which delights an 
editor ; enough of it. would enable some editors to 
have a fairly restful time, practise billiards and read 
Horace. Hoes not this favourite author .say in the 
” Ar.s I’oetiea. ” th.at. even a very mediocre lawyer, 
not. so eloipient as the President and not .so eruditi' 
as th(‘ previou.s President, may bo neverthele.ss of 
.some, n.se, tnr hnii.ni in piitio r.s/, f Some of the.se old 
classical authors are full of most up.to-date matter. 

The visit, to the White Star biner the “Celtic'’ 
was very pleasant. How often have ehemists in 
the Atlantic or the Indian Oceans longed for so 
lil.icid a water as th(‘ Mersey! Oh .sweet as to 
the, toil-worn man, the far-olf sound of rippling 
river, as to cadets in Hindustan the fleeting J•enlnant 
of their liver--- and so on. Here were .di (he comforts 
and the lii.vuries of a floating palace with none of 
till' disadvantage.s ; (he Mersey is a goi.il rtiee in 
which to practise ocean voyages ami a few trial (rips 
in the ‘' ('eltiu '' on its waters would be a good tr,lin¬ 
ing for many amateur sailors 

In the evening the luird M,,,or reeeued the 
Society in the Tow i Hall; d.ineing and dancers 
were lairsued until midnight; the reileetions wliii’h 
such a. spectacle induces in a ])hilosophic iiiiml have 
been already set forth. 

’I'he visit to the works of .Messrs .loseph Crosfield 
and Sons, Ltd., on July 10, was exceptionally well 
organised. JIuring the lunch the Brass Jkind of the 
works played good music and played it well; it is 
jnuch more agreeable to have good music as an 


aceonipanimcnt to a gimd lunch than tilO singular 
substitute in which the saxophomi plays so strident a 
part. 'I'he works it,self is an interesting one, well 
])lanned and with a variety of procos.ses carried on ; 
t he majority of the vi.sitom preferred tho perfumery 
dopartinent” the printing, tlio box-making and the 
packing departments to the actual soap-boiling, 
(treat pains had been taken to arrange tho visitors 
in .small pjirties, to kei'p these distinct from each 
otlier, to explain to each what w a.s of siieeial interest, 
and to ensure a steady flow' of these partic.s along tho 
ordained route. -V fire-drill display was equally well 
arranged, the girl guides, boy scouts and firemen 
carrying out (heir duties in a manner which denoted 
frequent praetiee. Many of tho visitors eonsidered 
this vi.sit the most intere.sting item in the whole 
programme but they were hardly in a critical mood, 
having been allowed a cool room in which to take 
tea and to rest, and being presented on leaving wdth 
soap.s, ]a‘rfumcs and brilliantine. A suit.able frame 
of mind is e.ssential to a sound judgment. 'Bid not 
.someone eoimnent on a well-know n passage ? : 
” Swap his wliole kingdom for a hoss, a Loss, mind 
yon, he hadn't seen, let alone not being in a condition 
to be a judge of boss flesh ! 


THE ANNUAL BANQUET 

The Animal Baiiqnet was held in the Midland 
Adeiphi Hotel, and was quite a brilliant gathering. 
Ahold, three hnndied gne.sts were present and were 
.seated at small tallies, so that, there were good 
(qqiorUinita.s tor romcrsal ion. Tin’ IVesiilent an- 
noimeeil tli.il in reply to the Society's teli'grani to 
the King, His .\r,i|e.‘-l\ had heen [ileased to send 
the following message 

'I'KbKdlbVM 

iJl cixlNtill \M r \l At n 
To 

Till-: PHIbMIMbN'T. KlKMK'l’Y OK ClIKMIOAL 

IN'Dl STliV, I MV l'.USn’V. LlVKRi’OOL. 

TIIK KlN'i; SLN'KKIObl.V THANKS TMK MKMUKKS 
OK THK l Y OK (’jnCMiCAH 1 N'].>T:.ST11Y 

ASSKMIiLi:i> .VI' rilKIR AXN'VTAL MRKTJNC; KOK 
rUK I.OYAK ASSl KANCKS OON’TAINKI) IN THEIR 
MKSSA{;K Wjficil ms MAJESTY AS rATIH)N MU(Uf 
APriiKOIA'rKS. 

J’liIVATK SI-X.'RKJ’AKY. 

'I'he speeihes Mere faeetioiis rather than of tho 
form.d v.iriet x Tlie I’rcsident proiio.sed “ The City 
III J.u ei pool a lid tlie bixerpool Sect ion of the Society 
of 'iieimeal Indii lix 11(‘ deall xvitli tlie niean.s 
ot getting oil III (he world, and gave as an in,stance 
bold bevelliiilme who was sit^ting i'lo.se by. Lord 
bexeihiilme. he s.iid, liad, kept his mind open for 
luiiiiandy as well a-' lor husiness and scieneo. Ho 
phaded tor a liio.id oidhiok on the part ef ehemists, 
tlmt tlii'v should imt he uieiely ehemists with a 
helief that it was iiiipi(i|ier for (hem to have any 
understanding of anything else. Livei'iiool was 
the natural home of the heavy ehiuuieal industry. 
Its facilities lor export, its pro.ximily to the brine 
and salt of Cliesliiie and to the coal-fields of Lan- 
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caHhirc and Yorkshire, together ivith the exceptional 
brains of those who had founded or weni now carrying 
on the industry, had comluned to place it in a secure 
position, from which with smiling face they could 
withstand the comjs'tition of the world. 

Tho Lord Mayor of Liverpool, Mr, Arnold Rushton, 
in reply said tlioy were proud of their city, and when 
they s])oke of it everything was spoken in the super¬ 
lative ; they were jiroud of their industries, even 
one industry wlir li they preferred to keep at a safe 
distance, sueli as Widnes. 

Mr. Edwin Thompson, the chairman of the lavcr- 
pool Hection and a prominent member of the City 
Council, also replied to this toast,and paid a pleasant 
tributetoMr. Gabriel .lones, the Honorary Secretary, 
and to others who had Jielped to make Uic meeting 
the success it was. 

Mr. W. .1. U. Wooleock, the president-elect of 
the Soi'iely, proposed the health of “ The President ” 
and briefly dealt with the important .services to 
industrial chemistry rendered by Dr. E h’ Armstrong 
during the two years of his presidency. 

Dr. Armstrong brietly replied. 

After the conelu.sion of the banquet dancing was 
begun and I'ontinued until niiibiight. In laverpool, 
IVesidents, Lord Maymrs, Viscounts, and other holders 
of dignified olliee appear to enjoy dancing as much 
as ordinary mortals; their jirolicieney is st rong pie- 
sumptivi' evidence of many niis-spimt hours. 

THE LARDERELLO NATURAL STEAM 
POWER PLANT 

By PRINCE GINORI CONTI 

'ITie natural .steam springs of Tuscany, containing 
boric acid, which are more generally known under 
the name of " .soflioiii boraeiferi,” have hi'cn often 
described in geologii'al and chemical ircatises. 

They arc to be found in several sjiots in the neigh¬ 
bourhood (pf a large village called t'aslehuiovo Vai di 
(,'eeina, which is situated near the siputhern border 
of the I’p'ovinee of Pisa, not far from the ancient town 
of Volte i; a,. 

These springs are evidently the remnants of the 
very remote volcanic activity' which eoiitribnled to 
the formation of the hilly range running roughly 
parallel to the 'I'usean coast and which is named 
“ Catena itrctallifera " Irom the ])[cscnce ol metallic 
ores (eopjier, iron, 7.mc, lead and antimony). The 
mountainous system of the island of Elba is probably 
eonneeted with it, and traces of thermal activity' can 
also be found at soim* ilistunce from the actual region 
of the “ sollioni," such as hot springs in the neiglibour- 
liood ot Ma.ssa Maiittima and sulphurous vents called 
locally " Puti'/.ze, " 

Tilt' territory ol the sollioni coveis roughly an 
extcn.sion of about ‘J'd.l square kilometres, and the 
groups of soflioiii, viliieh are situated witliin it, are 
those of Larderello, Castclnuovo, Sa.sso, Montero- 
tondo, Lago, Liistigiiano and Serruzzano ; aiiotlicr 
group. Travail' (ot minor importanee) lies several 
kilometres to the east, towards Siena. 

Jjarderello, the better known of these groups of 
sollioni, was so called after the founder of the Tuscan 


boraeie industry, Pnineeseo ])e Larilerel, who, ill 
IKIS, starteil mamilaetniing horie aeiil (the jireaeneo 
of wllleli Iiad heen aseertained sinee I Tttll in tlie waters 
issuing from tlie soil togetlier with the ii.itmal steam, 
and subsequently ill waters resulting fioni t be conden¬ 
sation of the sanit' .steam) by I'lpmeiiilating these 
boric solutions liy means ot natural beat, Ihu.s 
genially utilising Hie steam of the sollioni. 

Por this ]iur])ose, it was iieees.'-.oy to provide 
sulfieient qiiantitie.s of steam and snuc I be initial 
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jieriod of tlie works, special wells were bored in tho 
volcanic soil. 

It is needless here to mention tlie vaiinns stages of 
dt'velopineni of the chenneal iinlu.'-t ry of thi' Larderello 
I\’orks ; details eaii he foniul in various pnl)lieation,s, 
])amphlets and scieiitilie journals, from the ])en of 
distinguished sei..'ntists of all eomitries who visited 
and deserihed this singular phenomeiinii. Sullico 
it. to say, that, whereas the jiurely geological and 
eheniieal side of the question was amply' studied, tho 
other and equally interesting qnivstinn, viz., the 
feasibility' of utilising natural steam as a means of 
generating meelianieal and electrical power, was 
ignored till Hie heginiiing of IIM'-I, when a.s general 
manager ol the Larderello Works T tirst at tempted tho 
use of natural .steam with a small engine of a few h.p. 
'J'lio problem was a fascinating one and contained 
several incognita. 
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'I'iu' ill IIk' .soflidiii .steam, of cojisidi'rahle 

A(*liJ]iic,s of j»asrs {carJion dioxide, siiljduirotted 
fiA'div)^(‘n niul olliei'H, ainoiif^.st which hcliiitii) was 
evidenll\ tla‘ first (if tftcse iiuainoila. ("'[ie<'i:illv wilh 
rcL’^ard to action on iiu tah. 

’I’iie M'Siilts, li(iuc\er. were (ji'il'’ satisfactoia', and 
a hiit}i(‘r <‘\|>erini(‘nt was canitii <iut in IfMi.l uitli a 
Iai^(‘r cn;j;iMc of afiont I) p.. dii\nin a duianm for 
tl)<‘ illiiniMi.-ilion (») tin uor!'- 'I’Iin (‘lajme lias 
worki'd, jir.icf !ca li\ witlaail ml .11 ii pt khi'-. for over 
ten \cais uiIhrMif ilic -t inc(*M\ ciucik c 

N<‘\\ ucjU weir (Ir ilh <i .uul s\>lcinat IC studies W('re 
(arried out osMiduu.- IIk' ineasuies of out put in 
sti'ain, eoielaiii \ ot temp< rat in(‘an<{ pies^uri^, eti 

In HUl.' I wa- eiei ted eliail'iiian t)f tlie Sneiet.'i 
Ihuaeili'ia di Laid<u('!li>. a Innitcal enjupaiu resultniji 
li'oni the MU 01 p( It a 1 1 ( >11 el l\\<i (it [ter minor eoneerits 
v> it h I he La 1 (let el ('ojii pai'V, and decided to at tempt a 
(at'cei e\pemiietit with a iViO K w sham (iitho- 
allernator, and tinallv. in tlie ereetioii ot tJie 

Lardeiello Lower Station was li(‘Luni 'I Ins plant is 
a<diiall\ composed ot three t in ho-alt ema tot s ot 
-oOO K w net power e.ieh. two of wliu h are runninti. 
the third lieini; held in K'seive. 

M’lu' direct Use ot natui.d steam witli tmhine.n A\as 
not tluai ti.asihle. hee.nisi' tju* a\at!al>le pres'-ure 
from the wells was \e!\ low alul 1 herefore tliim niei. 
<‘ne \ ot lh<‘ t in hi lies depi'iided eni ireU oji t ju‘ \ aeninn 
in the eotahiisei. and an enormous dissip.dion ot 
enejj^v would have heen ine\ itahle iii order to lemoxe 
the pis eonlamed in the steam. 

It was tliendore neeess.uv to use natural st<“am 
as a means of produeinii; pure steam for feialint; the 
t ui hines Special ('vaporalors were eonserpient 1\ 
instalh-d. simitar in ]»rinei|)!c to water tidi'' lioilers 
'Tliis evidently sloiul for complieiition oi plant and 
loss ot ellieiene\, and experiments wiu'e immeihafelv 
pui-sued with Ihe <(J)ieel of I'liminat iiij^ pis from 
nalviral steam. Sitrnor Krintihenli, one ot Ihe 
eompanv's (‘nsineers. very ;^einallv solved the 
prohleni l)\ means ot an e\ti«'nielv sinpjie a]i[)ai“a(us 
wiiieJi, hettm' than a hojier oi’ an evaporator, (an 
he styled as a di'piiiatoi- 'I'he steam i-^.mm^ fioni 
this apparatus eoiilaiiis oiilv a verv sli^jlit portion 
of lh(' 01 urinal (|u;nttit_v ol ^a>, and can Ilierei'ore 
he Used tor liaalmii the turhiiu‘s adv.aiitaps 

ot this app.n.dus aie numerous and tlie junieipal 
oni* IS tlie tola! aholition ol (ulies.wldchwere a souna* 
(d del iirl>anee aiuf ot eoiisiderahle expmise d hese 
tidies e(uiid Hot he made of iron or st(‘el. hee.uise 
th(‘ Hj.S eoiil.lilted in tlu' steam liv whi* h tliev weta' 
ext«‘in.illv heated, soon lotmed a eoatiiiL^ ot suljihtdo 
tit non which L’leatly diminislicd tlie eoi'tlie,< nt 
ol eimduel i\ it V It w . 0 - impel at u e to use a suit a hie 
inet.'d, and aluminium was tiied with toleialily yood 
H'sults, ItuI it will he readdv undeistoful ih.il eoi- 
rosion could not he . iilneiv av.Mud, winle Ihe 
ineehanieal projiertu - oi alumimum did not pnoe 
to he enliretv satisfailoiv LeaKimes eonse<pient Iv 
oecurred. allowin;^ nalinal steam with i^a^ to eiile'“ 
fh(' tubes, thus ailenui' siihstaiitially the woiktu;: 
conditions of tlu' turhim's 

As notc’d ahov e, uplo.tshoil limea^o, pia<lu.dl\ 
all the wadJs drilled at Larderelh* pive .steam at 
very low pressure. In fact tlie ivailahle pressure 


(■orresp(jndin^ to iuaviinum output was barelv 
L* atni. al)s. 'riu* pure, or " seeondary steam 
p'ueraled fiv the ev'a[)orators has a pressure of 
I'd atiu ;ihs. and the worivinir jiressure of tin* turhiues 
IS onlv' I-l^d atm. ahs. 'Lhe turlunes are Iherefon' 
low-firessuie tvp('s. similar to exhaust. tiirhin(*s, and 
depi nd mainlv on condenser vacuum, d'his expinijis 
the importanei' of having (o (had w'itli limiteci and 
constant (pianlitus of ^as in the eoiuhmsi'v its(']t'. 
Ihe air pumps lieiiiL! [iroportioned to certain per- 
((iilap's of {.las. the vaivmii of whieh alters very 
mat(“iia}lv the output of the turhiues. 

'I'lie (•>n(l(‘ns('rs were oiiihnally of tlie surfaee 
type, hut they liave he(.*n sine(‘ modifi(‘d as j(‘t eon- 
d<‘ns(>rs in order to obviate the neeessitv of tnlies. 
('oolina wnt(‘r is ])rovi(led by iiK'aiis of d larp' r(“frijf- 
eiatinii towers. 

Kii distinctive hadiires iwv to he noted in tlie 
tin liincs, w hieh are of the reaction doiilile flow type, 
and ai(‘ running at dtHHt r.]i m. d’iu'V are eoupled 
to d-pli.ise altiu'uators. p-neralinji enrrent at dtt 
jieriods and HMHt Milts. d1ie electrieal plant is 
entirely normal, and the onlv notieeahl(‘ item is 
tlu' e.\tmisi\(‘ Use ot aluminium for bus Imis, (de , 
ill order to avoid, as mueli as possible, trouble with 
sidphurett (‘d liydropai in pri'senee ot eopper. 

'I'lu' w(‘ak boric solution.s which aix* the result 
of till' eondiaisation of the naliiral stiaini in tlu‘ 
evaporators, aie siihsiapiently ii.sed for making 
hoiic aeiii 'I’liiis. alioiit dim kilos of hcu'ie acid aiv 
(il)tained daily from the ]..ai'derello powi'r ]ilant 

'The current p-nerated f>v tlie turho-altcuimtors 
is elevated to the ditleient voltages rc^quinal. TIh'sc' 
are: Ifi.ttOR volts for tini's conveying power to tln^ 
neiglibouring villaues. lu (lie town of \'ollerra, and 
to the (lilTereiit works of tlie company (which art‘ 
S in number, ineludiiiM Laideiello, and liavt' all 
el(*etrie power, eveepimg tlie small and distant 
works o! d'ravaie) . ,nid dd,hht* to dil.OtHt volts for' 
main liiU'S joining Ij.inh'rello to tlie large systmus ol 
the })ow(‘r e(im[»<unes for Central Italy. Lardmello 
is giaierallv vvoiking in jiarallel with lli(‘ Jiydraulie 
jiower stations near 'IVnii (in Cmhria. not far from 
ihuiK'). and IIk'v are ail oeeasiiuiallv in p.nallel with 
the TSorthein Itah.m liiu's iieionginu to lh(‘ Adamello 
plant (on tlie .\l]>s ;i|u)V(' l>r(‘seia), 

.\t th<‘ Lago woiks, .inotlier small power' .station 
lias het'ii ereelcd It contains Ijie first 2d() kw. 
unit, tor nierl> at Larderello, and has been evfensivelv 
Used tor expel mieiilal purposes. 

^ -i 

Since the ei'efli.ui of the plant whieh lias been 
summarily desenlied ni the preceding paragi'uplis. 
several mu welU have heen drilled ]>y the Soeiela 
l’>oraei1era. ii.-rng uiok^ jioweiful maeJiinerv whiefi 
lias allowed gre.iter dianu'leis and greater <h‘pths 
1" he leached The i'(\sulf.s have surpassed all 
e.xpetdations ,\r ('aNtelniiovo and at StUTa/./ano 
(two ol the work- where it was not considered that 
veiy higli oufjiuts in >te.un would h(' olilained) two 
V(‘ry lemaikuhle ueMs have he<‘u drilled. 'The 
Sfa'i'’i//,ano will gives about 24-,(KM) kilos of st(*ain 
per liour at maximum output and fully ojh'U, at 
a ]>ressur'e of 2 atm ahs.. hut the output does not 
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■wells when the valve is ]i!irtinlly closed and th(‘ 
piossnro rises, so that ahout kilos per hour 

liave been measured at a pressure t)f ."> atm. ell. 
At ( astelnuovo an exlreiiiely powerlul well filtes 
(Ml,(Hid kilos of steam per lioiir at 2 atm. abs.. but 
a.gain the output does jap fall rapiflly when biijher 
pressures are obtiiijied. At karderel'lo a new well 
gives kilos |a'r hour: tlic mean output of 

the lormer largest n,.|l.s heinu alxait do.lHHI kilos 

A more eompleli' idea of (he impjirlaiue of the 
phenomenon w'ill la olpaiiied by eousideriug that 
in Lardi'ri'llo alone actually ovei' Ibd.tKM) kilos of 
stj'am are emitted per houi'-. 

It is liiirdly necessary to emphasi.se the importttuee 
of these results. The jio.ssibility of having very 
considerable ([uantities of steam at. highi'r pressure.s 
than those avaihible with the aetuiil plant opens 
quite a new outlook on the ])roblem, and the 
neces.sary studies and oxjjcriments are being canied 
out to delej'mine tlio most eliieient manner ot 
utilising the.se very considerable sources of jjouer. 

Another experimental turhine has been installed 
at 8erra/,z.'iiio. It exhau.sts direct into the atmo¬ 
sphere and is fed with natural steam. 'J'he exhaust 
steam is utili.si-d for heating concentrating ap[ia.i'atus 
for boric solutions. Tints all complications arising 
Irom eva|)orat<jrs and conden.sei's arc aboli.slual and 
the ideal simjjlieily of this plant amply compensates 
for higher steam consumption. 

It Is proposed to follow up the very .satisfactory 
rc,stilt.s obtained by this little, [ilant by installing 
units of approjiriate jjower fed with nattiral steam 
at about 2 atm. elf. with exhaust into atmos|)herc. 

>1 * e -r 

Several conjectures Iiaie been made to the 
origin ol the " sotlioni ' and also as to the pre.senei' 
ot boric acid in the steam, but the \aiiotts theories 
proposed have only, as jet, the vaha of hypothesis. 

I'lie ]ihenomenon is obviotisly due to latent, 
or better, to nearly cxliiiet \oleanic iietivity and it is 
(piite re.'i.sonable to supjiose that the \aiions spots 
ot the S( 'liimi legion .iie linked to a main centre 
of activity 

(Jeologic.d ditferi-nees between the sod of the.se 
various spots I'an aecoinit for slight \arialions in the 
eomjiosition of the steam, such ;ts greater oi' smaller 
))ereentage in gas, but the data are as yet incom¬ 
plete and it can oidy I'c hojied (hat the systematic 
studies uhieh are being ]iurHued will enable us to 
obtain more comjileti' know ledge ot this fascinating 
problem. 

It is hardly nece.s.sary to explain the im])ortanee 
of the l.ardeiello plant .is an ('iilirely no\el nu'thod 
of olilaining [lower which has bi'cn vi'iy ap[iro- 
priately' I'a.lled ■' (leothermal.’' 

Sources ot uaturjil sli'aiu ;ire quite abundant ni 
\arious parts of the world xvhere volcanic activity 
has been id work. 

In the Italian IVmnsul.i itself, tlm Solfatara 
of I’o/.zuoli, near .Yaplcs and the regions j-ound 
I'ltna, as well as the islands of Stromboli and I'uleano, 
are being studied from this point of view. 

A very wide field of re.sj'areh is .America. Tn 
Alaska, the ' Valley of Ten I’hojisand iSmokos 
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ha.s been very conqiletely explored by the geologists 
of the U.S. (lovernment. The tjhenomena are not 
very dillcrent from those of Tuscany, but the volcanic 
region is far greatei in si/e. In ('.ildoi nia experi¬ 
ments are. lieing madj-, aiul \cr\ fair .inioiinls of 
steam have been iditained 

In iSoiith America (Clide and l>oli\la), nc.ir the 
now I'.xtinct xoleano 'Tatio, steam spinigs of 
remarkable impoi'tanee have bci n toiiiid 'I'lie ones 
on the (hilean side have been sliidied. with a \ nw' 
to e|•ecting a ])Ower jilant, by one ol the cngineer- 
ot the Lardercllo ('om])anyx 

.lapau is aiioltiei- land where natural .steam spinier 
abound. Several enquiries ha\e been made by 
.hijianese engineers and scientists as to the methods 
lollowed at l.ardercllo and consifh ralde interest has 
been shown I'egai'diug my woik. 

I’inally, .Yew Zealand can be quoted. The llotonia 
region is eei-taiidy very rich in natiir.d steam and 
very interesting' results could he olitained linm the 
study of that neighbourhood. 

PLEA FOR CHEMICAL GRADUATES 

l’iofe.ssor (J. T. Morgan, h' II S , head of the 
Chemical Department ol the I'niversity of 
Birmingham, in a letter to the Birmingham iiews- 
pa]HTS (in which he J-efers to the degree lists recently 
published), makes an appeal to niamdaetiiiers on 
behalf of eheinieal graduates. Hi'ob.sert es : '' Apart, 
from leeommendations to mauy teai-hing appoint¬ 
ments, 1 have, during the last, four years, assisted in 
tjlaeiug some seventy chemical graduates in industrial 
posts. The geograjihical ilistribution of these posi¬ 
tions i.s, however, curious and intriguing. In the 
ma jority of eases these appointmeiit.s are outside the 
Birmingham ,irea. A ehemieal graduate, like the 
prophet, of old, is not withiait honour save m his own 
country. Vet it seem.-, to me that many local 
indust l ies, being largely based on ehemieal pi iiieijiles, 
woiilil prolit fiom the co-operation of fri-sli young 
minds eheinieally trained, and many ot them 
shar)S'ned by rcseaieh experience. Aly exiieiience 
gained in other districts is that a well trained young 
elieniist will earn his salary (which is usually not 
princelv at the outset) jilus a rea.sonable prolit for 
his employer. 

" l•'rom time to time 1 am reque.sted to gi\e expert 
ad\ ice to local inaniifacl lire).s wishing to make a 
new ehemieal product or to improve an existing 
process, but owing to tiu' [iressure of multifarious 
duties I have but little time and energy left to 
devote to such jiiidilems. To thesi' ciupiirers 1 
would suggest a better and more etlieaeious way 
n.imi'ly , to ejilisl ihi' whole-time ser\ ices of a ehemieal 
graduate, to gi\e him icasonable facilities for woiking 
out the ))rol)leni. and not to be too disappointed at. 
the slow rate of progiess during the tirst year The 
astute diri'ctors of one London linn of world wide 
reputation ha\e found that a ehemieal re.seareh 
laboratory staffed almost exclusively with Bir¬ 
mingham graduates saves them annually many 
thousands of jiounds in their contracts for raw 
materials. Obviously a similar plea could be made 
out in regard to the utilisation of .students trained 
in other branches of learning ” 
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THE WORLD POWER CONFERENCE AT 
WEMBLEY 


The Second Week’* Paper* 

(From our Special Correspondent) 

'llio SCCOMll «ci‘k'.s 1)«|IITS COIIllUifC tlic Sl'CliullS 
(lev'otod to |K)Ufi' tniiisini-ision and distialiidion, 
including |)o\U'r-.slii.tioii tninsinission line;-;, chIjIch, 
and high voltage D.C. Iransniission ; gaa and fuel 
scctioiw; intcrnal-conilinstion engincH; janier in 
induKtry ; poncr for road and air transport; rc- 
senreh ; the domestic uses of power, and also agri- 
eidtnral a[)plieations , el(‘e(ro-eheniistry ; industrial 
welfare ; power for radtransport ; electro-nietallurgy; 
pnl)heit \ , [lower for water tran.s|iort, ; technical 
and eonnnereial education; standardisal ion, and 
various general meetings from the [loint of vawv of the 
future iiossihilit ies of making the World l*ower 
(,'onferenee a permanent institution. 

As hefore, it is impossilile to attempt t.o gi\e any 
summary of these multitudinous ])ap('rs, and still 
more so of tlii' discussion, so one can only tiiek out 
a few sulijeets which are of more particular interest 
to the technical chemist and chemical engineiu'. 

Lately, we have heard much of super-power 
station .schemes, and apparently we are now going 
to hear much more with the publication of two 
“ (iovernmeiit. ” l{e|)oi-ts, one of which, '‘Coal and 
rower,” has a|)peared. 'the woiid .seems fated to 
erect l.irgi-r and larger electricity stations, and 
we are well within .sight in America of the ottO.dOO 
k w. install.ition. of which it is diilieidt to give any 
idea of the magnitude, 'llnis, tosu|)[ily the cooling 
water would require a ri\er about, twice as lug as 
any in the l-nited Kingdom, so that, the trend of 
suiier-|)ower station site.s would semn to be nece.s.sarilv 
towards the sea. Jn thi.‘ su|ti.'r-j)ower station, 
about which o]iinioii.s gnaitly dijfer, one of the chief 
problems is the tiMiismission of the power, since the 
tendency i.s to eoneentrate [iroiliietion in a few areas. 
Mr. ('. II. .Mert/.'s pa|ier, ■'Transmission anil Dis- 
tributioii of Jhectrieal Knergy,” is thus very inter¬ 
esting to power users. He states that, roughly, the 
capital cost of the transmission and distriluition of 
electricity o\er a eonsiilei.ible area is about the .same 
ns the e.ijiital cost of the station itself, and a|)art, 
from fuel, the working eo.st.s of ftie two are also 
about eipial Mr. .Merl/. is of the ojiinimi th.it in 
the tut lire it may bi‘ [lossible to use single core 
underground cables at no less than Li'd.OtlO \olts, 
although this is not, fe.isihh' at pri'sent. |•’urther. 
he thinks 111,it v.irioiis di.stributing net-works should 
he inter roime. led. in spite of the incre.ased eom- 
ple.xity and risks of t.iults. It is mtercsting to note, 
also, th.it swilehge.ir to day' hears too high .1 [iropor* 
tion ol the ea|iil.i! lost of tl,/ .-.lation. and that 
eonsiderable eeonoiiiy iii this diieidj,ui remains to he 
etfia-ted. .Vltogethi’r this section on the transmission 
of electrical energy seems to he one of the main items 
at the (‘oiifcreiice. 

From the [loiiit, of view of the teehnieal chemist 
certainly' the most imjiortant section in the .second 
w'oek W'as that relating to gas and fuel, together with 
the allied .subject of low-temjierature carbonisation, 


which scernB to have strayed over from last 'W'eek, 
along with pulverised fuel and various other subjects, 
at any rate as far as the diseua.sion was concerned. 
Low-temperature carbonisation ha.s received ex¬ 
tremely' scant attention at the (lonferenee, there 
being only one paper, hy Dr. ('. H. Lander, of the 
Fuel Itoseareh Loan], althongli it is also referred to 
in another pa|ii‘r hy Sir Oeorge IJeilby. It is un- 
fort iiiiatc that. |iu]iers have not been read by some 
of the many' peopile who have bad almost lifelong 
experienee of large .scale lnw-temi)crature carbonisa¬ 
tion. In tile discussion eonsiderable attention was 
given to one of the most intere.sting of all processes, 
that, is the ” Caraeri.sti,” which is now' about to be 
ofierated hy the Fill’d Motor Co. It i.s well-known 
tliat at Detroit the Ford (.'oinjiany ha.s probably 
one of the most remarkable boiler jilants in the 
worki, burning jmlverised raw coal and blast furnace 
gas on enormous boilers, a second .section of which 
- at a cost of about (J million dollars—is jmst to ho 
started up. It is the intention of this eomjiany 
to adopt the seientifie method of hurning in a pulver¬ 
ised oonditioM low-temperature fuel afti.T the more 
valuable parallinoid liquid iiroducts have been 
separated, thus at, the same time obtaining a large 
.supply of motor fuel, Wliether a jiraetieal success 
xvill he achieved remain.s to he .seen, Imt certainly 
tile Ford ('oin|iiiny' has an uncanny' knack of earry'ing 
through xvhat it sets out to aeeonqilish. 

ft is interesting to note, xvith regard to Sir (Jeorgo 
Ueilbys payier, in which he de,scribes some w'ork 
that has been undertaken by the Fuel Rc.seareh 
Hoard on carbonising roughly-crushed coal in shallow 
tr.ays, that tlas [irineiiile seems to have been first 
used about the year LStiO. The real yiioneer of this 
method of oarljoiii.satioii is R. S. Richards of the 
” R,ichard.s-Pringle ” ])roees,s, who nudised that in 
order to earhonise coal in this xvay it is iieees.eary to 
divide it up into narrow .segments hy mean.s of metal 
divisions, so as to increase the heat transmission to 
tile heart of the layer. 

Incidentally' it is much to he regretted tliat one 
of the seientifie [lioueers of low-temperalure earboiiisa- 
tioii. Prof. K. \V, Parr, of Ifittsburg, wlio originated 
many' of the modern prineiiiles, such as for e.xampio 
eoal-blending, the pre]iai'ation of briquettes direct 
from a .semi-viscous charge of heated coal, and the 
earhonisatiou of briquettes in general, could not 
luu e been present, or eonti'ihuted a yiaiicr. 

'ihe whole quest ion of the seienec of coal carhonisa- 
tioii, whether by high or low tenqieratnro methods, 
sei’iiis to he in .i .state of flii,x', and not the least 
iiifcresting fealiiro is the fact that mi'lalhirgical 
coke itself i.s now' beinj; threatened, as was pointed 
out, in the discussion, from two smirces. 'Ihe, first 
is the low-tem|)ei'atiire I'ediietion of iron ores hy 
means of [iiilverised raw coal, whii’h would eliminate 
hlast-furmu-e metallurgical coke altogether, and, 
.secondly, there is the [irejiaration of fuel hy the 
eai’honisation of hriqiiottes, resulting not only in 
yiaralfinoid liquid products, but at the same time 
a material which is Iiarder than metallurgical coke 
ami is also much more chemically re-aetive. 

With regard to tlie gas industry, Dr. .f. S. O. 
Thomas and 1). Chandler read a paper on the advan- 
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tages of illumination by gas, wbicli seems to go 
over very wcU-coverod ground in most respects 
It seems, however, to be quite a new idea that the 
blackening of ceilings is not due to deb'cts in gas 
lighting, but is really now one of its grealest advan¬ 
tages, since, to use. Dr. Thomas' o\en words : “ 'Idie 
itame of gas lighting burner.s e.ifectively destroys the 
mjTiads of ]iotentially harmful miero-oraanisms 
present in the, air ef living rooms . . , 'I'heUameis 
their ciematorium, and their e,hari'e<l rtunains are 
found on the ceiling above the, ttames." One looks 
forward with considerable inten^st as to what, our 
friends, the electrical people, will have to sav on the 
matter. 

The general impre.ssion gatliered from reading 
somewhat hastily the various pa|iers under the.se 
sections, and listening to the discussions, is that tlie 
gas industry i.s, very wisely, strongly opposed to 
any further Government (snitrol, and that the ipies- 
tiou of some ])ro)ier scicntillc! sj.stcm of co-ordination 
in dealing with coal supplies is obviously reipiired. 
Dr. M. W. iSmitli had a [taper on this <|ueslion, and 
the subji'Ct was also dctalt with in varying degree by 
several other speakers. Dr. Lessing and Mr. Sinnatf, 
for exam (lie, discussed the question of conveidng 
about the country millions of tons of ash, which 
ought to be washed out of the coal, whilst the iin- 
[lortanee of moisture is also not generally realisi'd. 
It is eertainl.v a eui'ious, not to say uncoinfortable, 
fact that, very ne,arly 2(111,00(1,00(1 tons of etial i.s 
purch.ased cvitry year in Great llrit.'iin without, the 
slightest guarantiee as to its (luality, espeeiall\' as 
regards the heating value and the [lercentage of ash 
and water, d’hen; is no real reason why coal .should 
not bo sold in most cases, es]ieeially to large con¬ 
sumers, on a sliding-scale basis (hqii'ndieg on the 
heating value, and whilst naturally there are many 
eoni|)liealion.s in this connexion the geiieral |iriueq)lc 
would be inlinilelv more satisfactory than al, present. 
It is eomnion knowledge, as compared wi(h [ire- 
war days, that coal has deteriorateil in ((uali(\, so 
that gas works and eleetrieity stations, for e.vanqile, 
are [lartieularly badly hit, since coal is by far their 
largest ite.e. of ex[)enditure. 

In gene.'d, the World Dower Conference can 
eerlaiidy bo written down as a success, although 
there arc many [mints t hat alTord mutei ial for criti¬ 
cisms. It is unfortunate that. Ihe discus,sions have 
[ilayed such an extremely small part in the [iroeeed- 
ings, and many of Ihe most famouit engineers in the 
world, who have eongreg.dial togidher [iraelieally 
for I.he lirst time, have been limited to a scanty 
live minutes, which seems hanlly adequate. -VIso, 
serious eimfusion a[i[iears to have arisen with ri-gard 
to the len.gih of the [ia|iers. 

Wo can only reeoiumend, as previously sl.ited, 
that eieryone interested should send to t.he World 
Dower Conference, db-S Kingsw ay, W.C. 2. for a 
eonqileto schedule of the 417 [)a|)crs, thi' price of 
each re[)rint laing clearly marked. 

I 

Prof, ir. IMrrIii, wlio \vuh flosoly I’Oinirctt'tl Avitli 
the dovclopnicni of iUv German potasJi iiulusiry, 
has died, aged 72 years. 


FORTHCOMING EVENTS 

Si'pl. 4 Ikon and Strkl Institcik, Autuimi AfootinK at 
iumI 5. Piiii^li Kxliiliititm. d* each 

Jav. (1) “ Clialif.'f's of N’olniiu' ot Sli'i h During 
Heat Tioalinont.” hy Aitdiit-.nii :,iu) ](,. 

WootlviiM' (2) I n \ C'sl ij/a t ii 111 - im (jjc Jierbert 
Pt'inliilmn IJai dinvs 'I'csh r,'’ ii\ (' iM'netUcks 
and V (Uii'istiiin-ion Ct) “ !-',Uc( t tik ('liangoH 
in 'rolal ('arhon and in ihc ('ondiiuin df ('ar- 
lnd*'8 on Hie Spocilic atici' and t.n Muno 

Magiudic Pi operlio^ ol Sloid,” l>s V 1). ('amp- 
hell and (; \V. Wliiliu'.v. <\) " Pukling 'I'ho 

Acln.m of Acid on lion aiid Slccl, and llu* 
Ddinsnm ol fiyliogon Tltroiik^li tin- Metal.” 

I. iy ('. A Ihduards. (.“) “ ]*’x:unina I ion of Ir<in 

lidiii IvoiMialv,” f)V .1 N. I’l lend and W. K. 
■rii(init‘,\( fol I (P) “On llir Nainic ol Higli- 
Spcctl Sloid,” Ijy -M A. («i (I's-srnan and 10 C. 
Bain (7i ‘‘ I inpiovt'incnl^ in llic Bttin ll 'JVst 
on llardoncif Sicol, iin lading a Molhofl 

1(0- Producing Haiti SUal Hall - ” h\ A Halt- 
gnni. (S) “ pMwciit Pttvilion ol llio 1'licoi ns 
of (lie Hardening ol Slcid.” I>_\ \V BoMadtain. 
{‘.0 ” Kltcf t. o) l‘'icc Suilacfs on Plastic 

Defonuation of (’eilain Midals,” hy K. C. 
'IJlonipson aii-l W. K W. Millington 

Sopf. S iN.sTiTrTr OF Mi;t\!>. Annual Aniuniii Meel,iiig. 
to II. to Im‘ opcneil at tlio Inbhtulion ol Mcelinniial 
Engineers, ulien W M. (‘ortxt*, SB, will 
deli\f‘r the thud animal Aulnnin fan fine On 
S«‘plcniher !( Ihe nioiimig will lx* dc\ot('il to 
reinling anil dj''easr'ion of pnfiei'-. tollnafd hy 
huK heon at the ('minaughi Itooiiis. Kingswa\, 

I he al I (M noon to lu- .--penI at tin* Jh il I'h Einpiro 
J'XInhiiion (>11 Septemher Bl Inilhii pajxas 
Will he pic-aailed for disdiebuni, tlie afternoon 
heing tlevolcd tfi vjsitcj to works. A itteptitin 
\\'ill ht' lichl jn tlio evening at tin Njttional 
Phv'-nal Lnhoraloi >. d’eihlington A detailed 
prograninn^ will la* l‘■slIed jn Aupu'^t 

Sepi.lT) Hhitish F.mi'Iki. Kkii iiutio.n. Coiilvi cm es of 
KinMneci mg Sock*! kv. to la* held in (’oiilt renec 

II. ill No. 1, at 10 dt( a 111 . Shoi t papi i'^ (Ui 
vainnis KiigimMiing Snhjett'* Avdl la* le.id and 
llL'l•n,^^•e^i. !''utthcr in lornial i«)n anti tnkofs 
ina.\ he ohiained from tin* St‘Uetat\, Society of 
Engjnecis, 17. \'ic1oiia Stieci. W'f-I niinwicr^ 
S.W. 1. 


BRITISH RESEARCH ASSOCIATION FOR THE 
WOOLLEN AND WORSTED INDUSTRIES 

Particular ha\t‘ hem Issued of le.seafeli \t !lo\ss}ii[>s 
.Did advaiiecd scholarships awarded h\ (he ah<>\e 
Assoeiatioit. The FeUtAsships ar<^ of the aiuniai 
\alu(‘ of £200, and are graul(*d for oiu' year, hut may 
la* renewed for a sf'cond year, d’lic* advanced 
seholarsliips w ill cover ha's and adeepiaO' niainOmanoe 
and ai'e intenihal to enable students to specialise. 
Xo limitation is jdaccal on 1h(‘ hind of Avork to ]>o 
nnderlaWn, and tlie seholarslnjis are open to till 
suitable piTsons. Applications must he stmt to file 
Secretary of the Association, d’orridon, lle.uJingley. 
Lf'cd.s, before duly 'H. A]>f)lieants for fellowships 
shoidd give ])urtieul.ars i>f training, (pialilieation ; 
the suggested ijivestiguliou anti th<‘ ydaee \\lu‘rt‘ it is 
proposed to carry it. out. 
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THE KELVIN CENTENARY 

'I'lic rciitcnaiy of llio l.irth of J^onl Kclv 'in wiis 
r<‘|('I)ratn(l oii July 10 at tlic Inslitiition oi ('ivil 
I'aijjinnnrs in prcHniKa- of a, disUnyiiislicd aiidiciicc. 
In piv^nntin;; tlio Kelvin Mcilal to IVof Kliliu 'i hoin- 
.son, Sir (Jiarlcs .Morgan said tlie nindal was iimndnd 
in H)14 to be awarded triemiiaily as a jn.ii k of disi ine- 
tion foi' work of the kinds wjlh wlneli Lord Kidvin 
was partieidarly ideiitdicd. In reply. l‘j-.if '1 honisini 
said it was ver\ ^ratifyniji thal tlic niedal le,stilled 
to a broad apiHTciation of seieiitiiie elfort and of 
en^ineerine f'niirts of wliirli Jiis own eareer was 
accepted niereh an e\anipl(\ but lie reL^•^•dlMl it. 
as a tribute to the iabonrs ot Ills follows in Aniern a 
and elsew liero bold Kelvin was an exanijdo of w hat 
a man ^Lireat in .-eionee and f'liuineeiinu should be : 
tlifiuofit and work nneeasimj,. He was ko.dde .is a 
man, uneijiialled as a sfientilia < \pom-nt : ami our 
oarhcsl. ami ore.itesl elcctiical enLOm-er .Sji- .f .1. 
'rhomson, F K S . then <lelivered th<* Keh ni (Iration, 
m w hieh hr pointod out liow much Ib'it i^h seicia e ow ed 
to L«>rd K( l\ in, w ho had m-ide vast .iddil ions to our 
kuowleiiee and hdt .m oxampk* of unremitting 
de\oli<m to u irreat ideal 

'I he Keh in Hrnlenar\ I >inner w as held on duly II, 
in tin' (^innaiirlit Ibsmis herd Jialtoiir (who 
presided), in yiviriif t he toast in memoriam Keh in, 
IS2t-!'.)LM.'’ s.nd tliat Keh in instincti\cly applied 
kriowlcfl'in dei'i\<'d from the pure stini\ of natural 
(aw to (he needs of m.inkind. He was not mei'elv a 
man of si a nee, hut also a eicjit, inventor, 
futiiie would look hack to lum as tlie fonnd(‘r of tliat 
suie l\miwledt_n‘ of the tahrie of the world on whieli 
must he hasf'd most of oiir hopes for tlie materia! 
aflvanee of humanit,^. 


ACADEMIE DES SCIENCES 

On duly 7 Hrof. laO‘iiat^-lie !■ ( (iiiiimiiiic.iti'il several 
|)a|iers. In ,iiie, Munsienr Dehean deserilievl lii.s 
invest i^al inns on tlie ^as [iroilueed on Jieatine araidl- 
ite. The .second, l.y M Leinareliand. dealt uilli 
ei|uililiria in saline solnticris , in the third, ,\i .loldiois 
di.sen.s.sed the action of tetr.-i-ethn le.id in internal- 
eondaistion eiiLdnes ; and in the l.i.st, |i.i|iei- .\] 
Chas.sevent evainineil thi' i|ne.stion of the he.il of 
solid ion in settine jihister I’rof. |>errin eoninmiii- 
I'ated ,1 [i.iper i>\ \| doll on the deeoin|iosition of 
elh,\ I iodide In liuhl I’rof landet discussed a |ia|ier 
In' ,'l Ih'ioiiv on the inlliienee of spr.ivinu dilute 
.sid|ihnrie acid on needs and on t he si,d. \l. (iineHard 
stated t h.d .leeoi dme to some n orh tn .\l t Jm i.s. tliris; 
iiliieosides existed in fermentiim ereen vanilla, and 
th.lt one of these ehiiosnles vv.is Ijie ..nisi of the 
ai'om.i, of V. mill. I, ,111 .Horn, I not |i- ,sed h\ s,nihelie 
vanillin I •eseriimm n oi I, I,, ,\p\| \ ,ind H Sarlon, 

.\/. (iliifiiiard .st.ded Ih.il hi'ehr.,m,ite of i o|f|ier Mils 
twice as Strime an antise|ilie a. |iotassmm liielnoiii.de 
in l|•eatlllf.' (he potato disease dm- to /’/ii//np/,//;mv; 
uiji'slaiit. .M Didaiidre stated timl, M W'p'ard at the 
(Tyonenie, lahoralory at Lev den had sfionii tfial the 
aurora Imrealis was diU' to e.itfmde r.iv. .miina on 
lii/tiid iiitroat.ii. 


CORRESPONDENCE 

THE ACTION OF LIGHT ON CONDENSED MILK 

Sir, • In the examination of sw'eotened eomlen.scd 
milk I liav.e reci'iifly noted (hat light has a very 
proiioinieed effect upon the eoloiir of llie material, 
('oiidenseil milk lift i'X[iosi'd to ordinary daylight, 
in transparent glass vessels for two lionrs oiiL, 
showed a daikening on the surface towards the 
light, whilst the portion l.\ mg away from the light 
remained practically nnehanged. Similar samples 
kept ill the dark remaiiied iinehiuiged. 

Ill luy ojiininn (Ids phenomenon e.v])liiin.s to some 
extent the " dead ’ or hrownish apjioaranee noted 
111 many samples of fresldy maniifaetnreil sweelenod 
eondeiised milk which are otherwise ipiite salks- 
faetory ; the light prohahly eau.ses the change while 
the proiliiet is undergoing cooling in open mixer- 
e\ Iniders. This siigge.stion is home out by the 
oh.servation that Hie material, when cooled in the 
dark (as it is in some eases) is superior in U])peariinee. 
--V'oiirs faithfully, STHfiiijx; B, BowYgit 

Kdward Sharp A Sons, Ltd., 

Afaidstoiie 

.Inly 11, Idl’d 

THE ENGLISH LANGUAGE 

S'li'. I have read vvitli interest I he eoniiminie.itiou 
from Mr. A \\ ,\llen in the issue of .May 2 ;!, also 
tile editorial remarks lliereoii. and J shmild like to 
reply to the important points raised. 

In like manner to .Mr Allen I hold no lirief for 
any partienlar British hook, as 1 I'onsider that every 
hook, British or Amerie.m, )i,is to stand or fall oli 
its own merits. There aie two reasons why I Ihmiglit 
it dcsirahle to draw attention to Dr. .Vtiholt's " How¬ 
to Write Clearlv ' 'I he first i.s thal it is a hook of 
only seventy-eigld pages, giving vailuahle infoi’ination 
in the form of rides, i-ach followed iiy examples 
.showing hotli tlieii' use and tlie effeet, of (heir neglect. 
N'linierons exercises follow, each with reference 
mimher.s to the lades that .should he apjilied. Bearing 
III mind that many idieiiiists and enginei'i's arii 
ex'tremely hiisy men, it seem.s to me that a eoneise 
hook such as (his is ( he v cry thing for (hem. Becondiv, 
heing .111 old pupil ot Dr. Ahhott, it is a pleasni-e iii 
draw the altenllon ot readers of this Jiiiirnril to one 
ot the sin.dler vvork.s of .in eminent scholar wh.. was 
.Senior ( la.s.sie of his vear at Camhridge and the 
winner of ni.inv I niveisdv jirize.s, 

Ad'xt, I iinist entirely ilis.soeiate invself from ,inv 
peevish antaeoiiisin " to Iraiisatlantie vvrilers on 
.itiV suhjei t I he ,\inerieans ai'e welLknow n, for 
exaii.jile, .is Dietionaiv niakiTs. Dp to a jioini I 
swore hy DlmIv le s 'Imperial Dielionary," hid 
when .1 s.ivv h’link .nid W'agiialls' "Staiidaril Dic¬ 
tionary 1 hoiejlil if .it once, and when llieir " .Vew 
.’st.indard Dtelion.iiv was annonneed L sent an 
oidei' (n their London otliee for a eopv' ,i.s soon as 
reaily I he ii|i-to-date intormatiou that this work 
eonlaiiis IS snnj.lv sin prising, ami s(.areel\ a week 
)i.'i.s.ses without iiiv eon.siiltiiig it. In addition to 
tins ehemieal works hy Wiley, J.eaeh, Sadtler, 
I’lcveott, IwUmann and many others are on my 
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T)Ook shelves and iii fveiiueut use. Aeeoi'diug to 
iny exporiciiec America ii clicmist.? arc held in high 
CHtcem oil this side. 

To return to .Mr. .Mien's criticisms, ' some do'/.cii 
means about a doy.eit, say eleven or fourteen, the 
word ■■ some ” not being here, used in the eollo(|uial 
sense of big in nuniher or size (r <J , VVemhh-y is .<(««' 
Kxhiiiition). .Mr. Allen's statement that, " we an' 
reahsing tiu' eeonomie valiK' of eoiulensation and 
till' beauty of simplirlly to an extent that was not 
reeognisecl when l>r .Mibott's hook was liist pub- 
lished,’’ is entirely widi' of the mark, as rules aiming 
at eonei.seness. clearness and force in I'xpressinn 
form the, very foundation of l)r. Alibott's book In 
proof of tills let me ipiote the author's third rule : 

“ .\void useless eireiimloeulion and ' lini' writing.’ ' 

1 used the, abbre\iation ''etc ’ simply to s,i\e 
space in our Journal by avoiding repetition of an 
extract previou.sly gi\en in full. 1 was ineri’ly 
having a sly dig at present.day .Members of I’arlia- 
inent and others. 

In eone.lusion, let me express the hope that the 
discussion that originated in an editor!.d ])ar.ieraph 
in our Joiitmtl for last. Ileeeinbi'r may bear Iruit m 
a more clear, eoneisi* and elTeetive use of our I'.ngleh 
language by ehemists and euginei’i’s, both .American 
anil Mnglisli. I am, Sii', etc , 

Is .lonxsoN 

gd, I’arkdale Woherhampton 
,luly 12, 11)21 

Sir, In your .May db issue appear two letters lli.it 
invite eommeiit. tine is from I’edaiit, whose method 
of signature suggests the nobility, but whose appella- 
tion'^is not in Whitaker. The writer infers and 
liiodestly attempts to ]iro\e that he Is a. luirist. ; and 
one would therelore e.xpeet to iind that a psi iidonyni, 
if used, would be placed between what he terms 
iiucited comina.s a designation that a real purist 
would ax old, by the way. beeau.se of ob\ ions im 
a|)plie.ibility and inaccuracy . I’edant, therefore, ,is a, 

' s|ilitler of hairs," is as iiieoiisistent as the majority. 
To leply to his criticisms, however h.te. is an 
aldireviali, n to be found in standard l■alghsh Dic¬ 
tionaries. le .s)iile of correction, 1 still Ix'heM' that 
its Use is common and acce|ited .is " good Kiiglish 
the ijiiotatiou marks were added iiiirjiosely to prexent 
, 1 , literal iiiteriiretation of the last two words m the 
sentence. Moreover, I sci' no inaccuracy in the 

diiect stati'iiieiit as to'■ The Use of etc.* . . . Pedant 

suggests that the senteni'C in which thesi' words were 
used w.is meaningtess to him, to which I would reply 
that my letter was not written as exidence ol an 
.ibihty to s.itisfy self-styled purists .ind local inter¬ 
preters ol the niceties of i-omposition in all the 
kiiglisli-spcaking countries. .My mistake was one of 
omission : 1 should ha\e mentioned that.the abhrex ia- 
tion is sometimes ])ermissible. to preynt needless 
repetition. Thus, in a rc'ecnt discussion, the title 
of a |iapcr on electrochemical work in t'hilc xx.is 
referred to as ' the Klectrolyric d'ank House, etc , ' 
to em)iliasi/.e the words to which attention needed to 
tie drawn, without repeating what was well known to 
every reader. Its use at the end of letters to your 
Jonnml niav be justilied on siiiiilar grounds. 


Mr. Hugh F. K. Picard's letter is of the red-herring 
order. He has diseoxared and wishes it to be known 
that the author of ' Teehnical Writing,’’ published 
ill the, Ihiited tStates, xx.is born of Knglish parents, 
and that he received a tecliiueal education in lamdoii. 

He might have added that Mr Kiekard hist saw the 
light in Italy, and ae(|uired Ins e.n hesi literary 
mipre.ssioiis from a, (leriiian nur.se ,ind a Itussian 
tutor, speaking the language ol both before lie spoke 
h’mglish. But what has this to do w ith Mr .lohnsons 
original inference that- any effort origm.it mg m the 
I 'nited States to !iel|i writers and to simiilily tei linical 
eouniosiliou should be considered presimiptiious 
and a w'oik of supererogation 

1 repeat, 1 hold no brief lor any particular pnliliea- 
tion on technie.il or scicntille eoniposilion. 1 ditfer 
from .Mr. Kiekard in regard to sever.il ol his emiteii- 
tions, and I am not in entire .igreeiiieiit with Sir 
( lillnrd .Alllmit ; but I beliexe that llm good result¬ 
ing from the study' of any book ol the elmraeter under 
diseiission, whetlii-r wrilleii in I'.nglaiid or in tlie 
I’liited States, greatly outweighs the li.irm that, mi'dit 
possibix be done liy .ill oeeasional oi eistii-.siiig of the 
|)ersonal viewpoint, mexitalile in so eoniroxei'sial .i 
snlijcet, anil by a eominission of minor eriois lliat 
indicates I he fa’llahihly of 1mm.ins, mi hidmg Hie best 
writers and the most e\ptiieiieed hlerarv erdies 
Mist,ikes must be admilted by all except the de.id, 
those old. of the riinnmg’’ and the tew who ex.ide 
personal lespoiisitiihty liy the adoption ol a fisen- 
donvm, 

I’riifessors aie not all-wise: )i,iients ,ire not 
perfect; preachers arc not iiix .iriahly free from 
frailtv in moral matters; ncxertIiclcss, tlie eoiise- 
(piciiccs of fallibility among tlic mciiihcis ol each 
group arc considered msntlicieiit to justify a suspension 
of ,i!i educational or correctixc .letion. But xxhen an 
etTort is m nle to help the scientist to become art ieiilale 
and intelhgihh' to oidiiiarv mortals, to le.id the 
teelmiei.in to apfireeiate ttie ei-onomy and tone of 
hrexity and el.irify in tlie use of the I'aiehsh laiigii.ige. 
,i seramhie oeeiirs among purists .iiid " liair splitters 
as to who can he the lirst to demonstrate once .igain 
what editors and experieneed writers ,ire hilly aware 

tile imperfections of missionary cITort. and the 
x'nlticr.ihlciicss of critics. I he fut y is tliat such 
.ictioii discourages luitiatnc .md fosters sclf.sutis- 
faction .inioiig slowtilx' writers. 1 am, Sir, Ac 

A. W. An I N 

Bcj'kclcy. ('alitoriii.i 

THE WASTE OF COAL 

Sii, - With icgard to the staleutmt m.ide m a 
liiellt is.slle (.liilx II 11)21) of Th( Tiling by 
tfr Kx.m Wdh.ims, ol I he Aiiidng Assoei.it ioil ot 
Cleat Biit.iin, extracts from which liax'e been repiu- 
diieed luoaileasl in the pres^, will you allow me to 
(Oiieet Cine exUemely misleadmg imjiiv.ssioii gixin 
by this statement. We arc iiifoimed th.il the 
eollierx proiuielor is not respmisitile ioi xx.iste ot 
coal after it has lii-en liroughl to the siirhue. The 
fact is that he is wasting .dioiit (l.titMl.iHHl tons ol 
salealile coal fier annum on his own lioilers .it the 
pit he.id. Of tlie 2(i(),IH>(>,IKI(l Ions r.iised in Creal 
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Britain par annum, C? jkt cent, that is 17,5(K>,tXX) 
tons, i.s used by tlic collieries themselves to provide 
the ncee.saary power to work the pit. ] have .shown 
that the eflieieney of colliery ste.im boiler plant.s i.s 
.Ool, per cent., and this could be raised to 71) per cent, 
by adoptiiijf .seienlifie nwthods, that is, .'i,(>2o,(M)0 
ton.s of saleabh^ coal i.s la'iiiy wasted every year. 
But also a further 2,.^>()0,0(»0 tons of saleable coal 
could be saved ix’i- annum if the collieries would 
burn on eflieient lines some ol their own refuse fuels 
now thrown away, and I he lotal amount lo be savc'd 
every year is then-fore over l>,l)t)<),(KM) tons. I do 
not mean to infer that the eolliery industry- is much 
worse than any other, and 1 have shown (beat 
Britain is wasiine 2f),0t)O,OIX) tons of coal every 
year on .stationary lattd boiler plants alone ; but do 
let u.s have the elementary facts riehl [ am, 
Sir, eti-., Dvvji) JbtovvNi.iK 

Kalina, London 
July 14, 1<)2I 


PERSONAL AND OTHER ITEMS 

Dr. F. A. Ki'ccUi has been awarded the degree 
of Jl.Se., of the Ihiiversity of Javer]>ool. 

'I'ho late Mr. A. 'I'. Hawes, .1.1’., a director of 
Brunner, Mond ami Co., Ltd., and of the Oastner- 
Kcllner Alkali Co., Ltd., left e.state of the gross 
value of nil ,721, with not jiersonalty .C8.a,()li2. 

I’rof. .1, S. .S. Brame has been appointed Honorary 
Adviser to the Home Ofliee and to the Board of 
'rrade, on jK-troh-iini iptestions. The.se po.slH were 
formerly hi-ld hy the late Sir Bovertim Bedwood. 

Brigadier-deneral Hon. K. C-. Stanley, C.M.C., 
ha.s resigned the ehairmunsliip of the rVssoeiated 
Portland (.‘emenl Mannfaeturers, Ltd., the British 
Portland Cenietil jranufaeturers, Ltd., and their 
allied companies. 

The Italian Industrial Delegation now in London 
includes represenbativ'es of the paper making, arti¬ 
ficial silk, textile, brass-founding, and bydro-cleelrie 
industries. 

Rockefeller Jledieal Fellow.sbips have been awariled 
to, intr'i' alia, K. K. Caiman, M.Se.., senior assistant 
in bioclieinistry, ITiiversity College, London, and 
W. Robson, B.Se., i-hemienl as.si.stant in the Tliera- 
peuties Department, Universily of Kdinlmrgb. 

Prote.ssor Sir Will. J. Polio has been elected a 
foreign nieinber of the Renle Aeeademia Nazionalo 
dei laiieei of Bome in the .Section of J’bysie-- and 
Chemistiy and llieir Apiilieations. 

'JTie King of Ibe Belgians lias appointed ]Jr. L. H. 
Baeki'land, president of the Amei-iean Chemical 
Society and the originator of baUchtc, as commander 
of the Dialer of Leopold. 

Amongst tlio.wi who have been a|ipointed to the 
Superior (.Viinmittee of Cmniiieree and Industry in 
France are ibe following, who are well-known in the 
chemical industry :- MM. Duehemiii, Coigiiet, Donat, 
Agache, Atibrun, Bienaime, Cavallier, de PeyeriinholT, 
Hnot, If. do Wendel. 


In tho will of the late Miss Mario Corelli, the 
novelist, directions are given for the formation of a 
periH'fuiil trust to control and u.se lii'r estate at 
Stratford-upon-Avon “ for the lienefit of distinguished 
person.s visiting Stratford-upon-Avon from far 
countries . . . and as a meeting-place, as and when 
required by tlio President of the Royal Institution 
of Croat Britain for the annual or provincial gatherings 
of seienti.sts coimeetcd with that ln.stitutioii,” 

Tlio Annual Prize of tho Societc des Ingenieurs 
Civils de Franco ha.s been aw'arded to Monsieur 
Clau.sel de Oou.ssergnes, for his papers on the manu¬ 
facture fit cleetrie iron and sled. Other awards 
include tho Nozzo prize to Monsieur G. Claude for 
his jiaper on tho .synthesis of ammonia, and tho 
Robin prize to MM. Clievenard and Poitovin, for their 
invi>stigation3 on methfids of rese.arch and control 
ill metallurgy, and on light and ultra-light alloys. 

Awards of research fellowships tenable at tho 
Imperial College of Science and Technology during 
1924-2.'> iuoludo the following names:—Gas Light 
and Cfikc Company',s Re.search Fellowship of f2tK) 
(renewal) to F. R. Weston, A.R.C.S., for a continua¬ 
tion of his spectroscopic research on tho flames of 
carbon monoxide and hydrogen and nuP+m-s cognate 
thereto ; Beit Research Fellowship., , J 

Dr. W. E. Downey for research on photo-c.. 
problems, and to It. Quarendon, A.R.G.S., B.Se 
work on tlie combustion of gases in nitrous oxide. 

It is announced that the Woodrow Wilson Memorial 
fund, which is expected to roach S2,.5(M),000, will bo 
used lo found a college, in Georgia, in which the 
subjects taught will be tho.se that interested the 
late President, liistory, social and political 

economy. The luimanitiea will he given an important 
position, but science will he taught, not with a view 
to make seienlists, hut as a part tif the necessary 
equipment of odiieatefl persoms and with particular 
regard to its history. 

Minin;; Notes from Canada 

The British Iv’miiiro friteel Corporation has closed 
contracts for the delivery, during tiie year, of a 
further JtOO.OOd tons of Wabana iron ore to iron 
masters in Germany and 110,000 with English firms. 
The present annual output is 700,000 tons. 

The recently discovered hod of arsenical ore at 
Wellington, Variiiouth, Nov'a Scotia is being opened 
up. Analysis of some of the larger loads give 
4T7 ])or cent, of metallic arsenic. 

The Lbiitcd Stales Gypsum Co., of Chicago, is 
inerea.sing operations at its quarry at Wentworth, 
Novl. Scotia. This nuiterial will he shipped direct to 
Atlantic ports in C.S.A., replacing gypsum supplied 
from tho interior of New York State. 

Largo soam.s of eop])cr have been disco ' -New j 
Roiiyn district, of Northern Ontario, in proximity K 
railway transportation. * 

The Britannia mine, British Columbia, is operating 
again, shipping eopjxir concentrates amounting to 
200 t. per diem, with approximately 21-5 per cent. ’ 
copper content. 





REVIEWS 

(1) PULVEKISED AND COLLOIDAL FuEL. By J. T. 
Dunn. Pp. 197. London : Ernest Bonn Ltd., 
1924. 25s. nett. 

(2) The Utilisation of Low-Gbadb and Waste 

Fuel. By W. F. Goodbich. Pp. xix+368. 
London: Eriie.st Benn Ltd., 1924. 42s. nett. 

(1) The matter contained in this book will not 
be new to those who have studied the literature of 
the subject which has emanated from America 
during recent years, but a very u.scful purjmse is 
served by bringing together a judicious selection of 
matter within the covers of one volume. The author 
is to bo congratulated upon the way in which he 
has done this, for his book might well serve as a model 
for any similar treatise upon a specialised technical 
subject. 

The methods of grinding material such as coal to 
a particular degree of fineness at a minimum cost 
are of interest to technicians in a number of fields 
and these are described in some detail, but we are 
left with the impression that little is known as to 
the design of plant should be altered to give a 
odu V of different fineness. The author’s state¬ 
ment, p. 65, that “ the choice of a mill . . . may 
depend upon the required iineness,” and that “ if 
burners should be devised ... to burn coarser 
material satisfact dy . . . one (mill) less efficient 
than another in ; .educing extremely fine material 
might be more efficient or more economical in pro¬ 
ducing coarser stuff,” docs not lead u.s very far. 
Future developments in fuel technology will irompcl 
engineers . > study this question more closely. 

Fears have been expj'csscd that the widespread 
adoption of pulverised fuel firing would lead to the 
•ation of a nuisance by the deposiiion of dust, 
is interesting to note, therefore, the author’s 
isonal experience that the dust is dispersed over 
..ch a wide area that no trace of it can lie found in 
the district immediately surrounding the installation. 
The further development of the jirocesscs described 
both in connexion with the combustion of low-grade 
solid fuels and in conjunction with the combustion 
of gas will be followed with very great interest. 

(2) This book is characterised throughout by con¬ 
sidered statements of the fuel situation which are 
calculated to counteract the influence of much 
loose thinking. In his enthusiasm for the utilisation 
of w^astc the author does not omit to show quite 
clearly the. limitations of the quantities of waste 
fuel available. We do need to be reminded, at 
times, that the English peat deposits, for example, 
arc of a different order of magnitude from the 
Morwell brown coal deposits, »"'* that the utilisation 
of coke brec'/.c has been dei ped so energetically 
within the gas industry that this fuel can be classified 
no longer as a waste product. Indeed, tliLs volume 
will just its appearance if it leads to that accom¬ 
plishment with other low-grade fuels which has been 
achieved already with coke breeze, a development 
which we arc led to expect. 

The fuel value of town’s refuse, the recovery of 
fuel from ashes, briquetting, and the combustion 
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or gasification of various low-grade materials are 
discussed in an exhaustive manner. The ground 
covered, however, is wider than indicated by the title, 
and the excellent chapters upon steam boilers and 
upon furnaces and firing will prove to be a valuable 
guide to the generation of steam, either from licst 
steam coal or from the contents of our dust bins. 

There are a few examples, of awkaard literary 
style and, perhaps, too many illustrations. Hacl 
some of the studies of rural life in Somerset, the 
Hawaiian seascape (Fig. 89), and some of the extracts 
from catalogues in cliapter xiii. been omitted the 
publishers might have been able to offer the book 
at a price which would have attracted a wider circle 
of readers. 

H. Hoi.t.iNOS 


Tbattato J)I Chimica Fi.sic.a. Translated by 
Michele Giua from the Fourth ATiierican 
Edition by if. C. Jones. Fp. xxiii-j~731. Milan: 
Ulrico Hoepli, 1923. Price 50 lire. 

'I'his Ls the second Italian translation of the well- 
known text-book by the late ])rofos3or of physical 
chemistry at the John Hopkin’s University. The 
scope and treatment of the subject .arc approxi¬ 
mately as in previous Amciican editions, and the 
book, which is free from any but elementary mathe¬ 
matics, contains a large amount of matter laid out 
clearly and, on the whole, with good judgment. 
'The historical method of exposition is largely em¬ 
ployed. 

Prof. Giua has considered it desirable to fill in a 
nuitdx'r of the more glaring gaps of the original 
version by inserting sections dealing with the classifi¬ 
cation of the elements, Walden’s inversion, optical 
activity and molecular asymmetry, viscosity and 
chemical constitution, absorption of light. X-rays 
and crystalline structure, the colloidal state of matter, 
electro-syntheses of organic compounds, the cbeniical 
action oi light, etc. 

Even so, the attention paid to some of the subjects 
treated cannot be regarded as other than inadequate. 
For example, the kinetic theory of ga.ses, including the 
derivation of the van der Waal’s equation, occupie-s 
only two pages. Then, too, the question of Lsotofies 
surely de.serves something more than dLsniLssal in 
twenty lines, even although references are given to 
Aston's monograph and to an article in the Nuovo 
Cimrnlo. No reference is made to the important 
subjects of hydrogen-ion concentration and its 
measurement; a large omission, tliis, at the present 
time. 

In spite of thc.se few blemishes, however, the book 
is well w orth 3 f of perusal and may bo guaranteed not 
to lead the .student verj' far astraj'. The translation 
is smooth and readable without furnishing justifica¬ 
tion for the saying ” translators, traitors,” and the 
paper, printing, and general finish arc of the high 
standard ei-iiccted of Hoepli publications. 'The rather 
long li.st of corrigenda tucked arvay, aftt'r the index, 
at the very end of the book, might well be accorded a 
more prominent position. 

T. H. Pope 
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HWKKKL-trrfJ) STICIKSTllFFSTtlDIKN. By l>r. F, 
llAMOiaci. Pp. vi ( ,‘{1(1. ImiY/.ip : Vcrlng ('hcmk' 
O.m.b.H., l'J24. 

'J'ho vctoran author of this book I'.xplaiiis tha( tho 
opportunity of writing it was adonk'd liim ty (he 
sentence of five yours’ iniprisoniiient, with a fine of 
.'lOO fraiic.s, j)a.sse(l on liini by th(< Frenoli authorities 
in ]i)2.‘{, liy reason of tlie discovery of two unsurren¬ 
dered loCouiotii (« on Ids works, fie Im.s made 
excellent u.se ot his lime, iind the -Yfie I’ihjrim'.t 
Proijri'.KK which is before u.s renders ii.s oliliged to the 
power.s for providing the author with leisure. Dr. 
Uasehig, i.s know n as an indefatigable experimenter 
and a bold, if .somewhat ra.sh, theoriscr. Kis classical 
researehe.s on the compounds of idtrogen and sulphur 
are of the greatest interest and technical value. 
.Most of this work is hardly inentioiicd in the text¬ 
books, and it is very convenient to have it summarised 
in this way. 'J'he style is interesting, and the des¬ 
criptions ol the experiments so clear th.it the reviewer 
could not resist the repciition of some of tliein '1 he 
subjects dealt with include tlm action of nitious acid 
and its sall-s on .sulphurous acid and its salts, new 
oxides of nitrogen (ail purely imaginary '), iodide of 
nitrogen, monochlor.imine, nilroxyl, sulpliome acids 
of hydroxyiainine, |iolythionie acids, and others. 
The hypotheses on oxides of nitrogen and on the 
mechanism of the oxidation of aiiiinonia are hardly 
likely to meet with as.seni, .since thiy involve the 
negation of Avogadro's law, and aiv not. supporteil 
by any valid experiment.d ev idence, but the rest of 
the book is full of the most clevi-r expi-riments and 
reasoning. There can be few chemists who are not 
interesU'd in some ot the subjects dealt with, and 
those who are not will become interested on reading 
the book 

,1. R Pvimsoiw 


.IvuKuiu u nt.u Duo vMsriiK.v CiiiCMii-,. By- Dr. 
,let, [US SeiTMiDT Vbil. X. Die For.schnngs, 
ergelmLs.se und Fovtsehritte im .lahie, li)2:{. 
Pp. xvi ( 284. Stuttgart: Wissen.schaftliehe 
V'erlags gesi-llschaft M. ll.H., ]!I24 Price, bound, 
18 (toklmarks; p.ajier, l,'i.,')(l Gm 

111 consequence of the W'ar the appearance of the 
Year-book of oiganie chemi.strv wins intr'rrupted und 
no issue was published after 1914, the last v'olume 
htiing Xo. Vll 'I'he author therefore intend-s to 
includt! in the two V'ols. VTll and IX still lacking 
reports for the intervening eight years, so that the 
Year-book will then form a continuous serie.s up to 
the jiresenl dale 

The anlhor’.s objeel h.is been, as foimeilv, to .give 
a brief summary of the neav imjioiiant contributions 
to organic eheiui.stry and, with the objeel of covering 
a wider area of exiierimental woik, to curtail or omit 
.sonio of the t henries and generalisal ii ms of le.ss intei cst. 
He points out (hat owing to the development of 
biixihcmistry' in recent years it has heeoiue neee.s.sarv 
to include such suhjecls as hormones, en/.yme 
chemistry, and the relation between structure and 


physiological action. Very short chaptere on those 
subjeet.s are to he found at the end of the book. 

So far as one can judge from the large mass of 
material which oceupie.s .sometliiiig like 270 pages of 
])rint, few of the more outstanding rosearnhes of the 
year have been overlooked, although it must be 
admitted tliat certain foreign contributions hav'e not 
received the attention which has been accorded to 
some of lesser moment of German origin. This is 
[lerhaps only' natural. None the loss the work has 
been earrieil throngli with German thoroughness, and 
forms a valuiihle book of reference. Tt is arranged 
in accordance witli tlie usual cliissifioation; it is 
well jirinted, with a good subject and author index, 
a bibliography of Germ.in jiublieatioius for 192;{, and a 
few short ohiiiiarv notiee.s of ohemi.sts who hav'C died 
during tlie yeur, 

•1. B. COIIKN 


REPORT 

r’lii'oK'i' o.v Till-: ( 'ovi.viKRej VI. ,v.\o iMitvsTniar. 
Sm'ATION IN IIVSCAKV. FEHItUAttV, 1924. By 
I!. .1, K. Humimirbvs, Gommereial .Seeretarv, 
|{|idape.st. Department of Ov'crseas Trade 
Pp. 48, H.IM. Slatkmerv OHiee, 1924. Price 
Is. (id. 

Since the last rejiort was issued {<■/. Chi'iii. and hid., 
1922, 8.'>9) Hungary has passed tlirough great dillieul- 
ties, and it seemed at one time that a eomjil ite eol- 
la|)se of the country must oeeur. Loairs, however, 
were floated in Great Britain and Italy' and t he jieriod 
was tided over, a good harve.st .strengthening the 
feeling of optimism which W'as prodnet'd. 

'I'he eountry is e.ssentiallv agricultural, about oiw' 
lialf of the population being employed on the land. 
j!l.x]vnrt,s of cereals, peas, hv-aiLs, etc. in 1922 totalled 
2t)r),24(t 1., and of fruit, vegetables, etc., 140,718 tons. 
Wines arc e.xported, prineijially 1o Austria and 
GxeeJio.slovakia, hut this trad(‘ has decreased V'ery 
greatly, eom|)ared with the previoii.s year. The 
iron and imgiiieering imluslries w(“re developed to 
be self-eontaiiied in the former moiiareliv, but now 
have to dejs-ml for raw materials on imjiortation, 
aiul also liav'o to meet oompetilion from Germany 
and Czeeho.slovukia in all their markets. Brown 
coal was mined to the extent of 71 million tons, but 
775,(.K)0 I. of hard coal had to be imported. Textile 
industries made great progress during the y'car. 

Altliough there was an im]vrovement in industry 
and production in 1922, tliere was a falling off in the 
imporl.s of nianufaetured goods, largely' owing to 
legislative rc.strie,tions. Imports into ifungary in 
1922 totalled 2,7o4,0(M) t , and exports 1,2()9,(>0() t. 
This adv'erse balance i.s much less than that of 
previous y'ear.s. Inqiorts of fuels, ores, and animal 
products increa.sed ; the ])rincipal artich'S showing 
increased exiioit were ugrieult.ural produce'. Imports 
iroru Great Jlritain deciea-sed, largely' owing to the 
reiluction in the textile trade, but exports to this 
country, by' reason of a considerable increase in the 
sales of sugar and chilled poultry, almost doubled. 
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PARLIAMENTARY NEWS 
HOUSE OF COMMONS 
Vect-Sujar Factories 

Answi'i'ing Jfr. B-iki'v. ,Mr. W. R. Smitli statoil 
that there were at, present two beet-siiear faetories 
in this oountry, one at (tantley in Norfolk, and one 
at Kelham, in N'ottingliainshire, Dining the last 
manufaeturing s ason—la.sting from October to 
Deiannlier- Cantley employed 7!).5 men and jirodnced 
KOd? tons of white sugar, whilst Kelham employed 
41111 men a,nd proibieed 41122 t, of white sugar j\t 
pre.senl 251 men were employed at Cantley and SI! 
at Kelham, A third factory was under eonstriiction 
at Colwiek, near Nottingham, and was e.xpeeted to 
be ready in time for th<' next niannfaetnring .■,ieason. 
-■ (July. M.) 

Income-Tax on Kcsearch Fellowships 

During the debate in Committee on the Finance 
Jlill, Sir (i. Rutler, of Cambridge University moved 
a new elaiisi! exempting from ineomo-t ax a. studentship 
or fellowship granted by a trust to a |)erson exclus¬ 
ively for the purpose of bis pursuing research stmlies 
under the aiispiiacs of any university in (Ireal 
llritain. ,Mr Craliam in resisting the iww I'l.mse, 
said that already a. vsuy lai'ge, measure of exemption 
from income-tax w'as given in that direction. 'I'he 
logical |iosition pointed to the limitation of the 
eoneession to its jiresent extent. The remedy l.i.v 
in largei- grants to the nniwisities. On a dixision 
the clause was rejected by 1S5 voli's to 101) 
(.fuly. 10). 

Dau.iterous DraiJs 

-Vn.swering Captain \V. llimn, .Mr. Henderson .said 
th(! im|)orts of o])ium by firm.s licensed under the 
Dangerous Drugs Act.s wa.s I25.SH11 111. in 10211. The 
amount of nioi])hine and its salts manufactured in 
1023 was 254,11117 0 /,., of which ltlt).1107 oz. was 
eonvi'rted into heroin, codeine or other derivatives 
of o|Uum, leaxing a net total of .S7.040 o/,., of xxhieh 
7.S,lilloz. xvas exported. '1 hi' amount of heroin 
manufactored in 1023 wa.s ll,.575o/.., and the. total 
export of lieroin xvas 12,011 oz. 'L'he output of 
codeine in 10211 was l(i2,03() oz., of which lli0,‘.)10 oz. 
xxas e.X]iorled As codeiiK' was not subject, to the 
Dangerous Drug.s Acts, its movements were not 
recorded after it leaxes the manufaciurws, and it xxas 
not therefore knoxvn whether any other amounts of 
cialeiiK' xvero exported iluring 1023 by jiersons other 
than the manufaeturcr.s. (Jiilx- 14.) 

COMPANY NEWS 

ALLEN-LIVERSIDGE, LTD. 

At. the annual meeting it xvas stated that the nexx 
faetoi'y at Liverpool has been pul in comph'te xx’orking 
order, (^impressing stations xvill shortly be opened 
at Belfast and Itfanelu'ster, a nexv factory in (llasgoxv, 
and negotiations are practically eom])leted for a 
site at Southampton. Regarding the issue of shares, 
the directors were able to olTer them to their oxvn 
■shareholders on such term.s as represented a very 
acceptable bonu.s. The report was adopted. 


BRITISH OXYGEN CO., LTD. 

In moving the adojilion of llie report and aecount-s, 
Mr. K. B. Flliee ('lark, tlie chairman, st.ited (hat the 
net [irofit. of tlie, I'ompany showed ,in iiHi'ea.se of 
1118,47S, or 14 per emit , as compared xxith the 
prexdons year, this satisfactory result lieiiig due to 
improved and moi'e economical methods of produe- 
(ion and (he iii.stallatioii of larger plants to cope xvith 
the increasing demand,owing in some me.ismv to the 
rednelum in ]iriees. The further issue of 75,(101) 
shares al par, xvhilst enabling the eompaiiy 1o coii- 
tiime its development jioliey without depleting its 
reserves or the )iidli(s earned, xvoiild have the effect 
of maintaining it.s very si rong lic|nid re.souree.s at tlieir 
jirosent satisfaetory figure. Beferring to the pro- 
jiosed eapil.'disation of tl 75,000 of the sliare jiremium 
account balani'c of 1170,1.155, Mr. I'lllire.Clark .said 
this honus distiilmtion of 35 per cent, was made out 
of money suhseribed by (he sharelioldcis and utilised 
in (lie develo|iment of (be company's bnsinc.ss, and 
not out of prolits. It could not, tlicreforc, be un¬ 
favourably eritieisi'd by labour protagonists oi' (hose 
who had jiroliti'd ly the eom|)any s enlei'|ii ise in 
|iioviding factories in so many industrial rentre.s to 
meet the demand for oxygen. 

WELSBACH LIGHT CO , LTD. 

■Vfler crediting 123,807, the a mount reeei vedm .set t le¬ 
nient of e.xeess prolits duty less taxes, the accounts for 
the year ended .trareli 31 show a net prolit of 124,:t07. 
For 1022 23, the net. iirolit was 12(1,307, iiieluding 
profit on .sale of investments and delientiii'e .stock 
redemption, leigether 118,002. The ]iast year’s profit 
includes .117,045 brought forwaj'd. The directors 
propose to puy a dividend of 5 per rent., less tax, 
and to tran.sfer to general re.seix-e 10480, including 
di.seonnt of 1770 on debenture stock redeemed. A 
li.'ilanee of 122,000 is earried forxvard, subject, to 
income and corporation taxes. For (he preceding 
year a dix'ideiid of 5 )ier cent., less lav, xvas paid, 
together xvitli a bonus of 21 (ler cent., less tax, xvhilst 
till' transfer to geni'ral re.serve amoiiiili'd to 17520, 
being tiic discount on debenture stock leiteemcd. 

UNITED LUBRICANTS, LTD. 

■All issue IS about to be made on behalf of a company 
xvliieh has been formed under the Idle United 
f^libiieants, xxilb a sliare eajMtal of II20,(Kit), of 
xvliieb 1100,000 is in S ]ier cent, eiimulative preference 
shares of II e.u'h, and 120,000 in the form of ordinary 
shares of Is. each The xxhole of the preference 
shales, togetlii'i' xvith .70,(MH) of the ordinary, xvill be 
oll'ered at par, each suli.seriber for txvo iireferenee 
shares being entitled to take up one ordinary. 

The (ompanv will aeipiire the xxhole of the issued 
shares of London Lulirieants (1020), xvliieh itself is 
an amalgaiimlion of six underlakiiigs and eonfrols 
sexer.il others. Tlie business is that of relining, 
blending ami maiuifaoturiiig lubrieal iiig oils, greases 
and kindred products, xvliile the undertaking is said 
to niimbi'r among its eiistonu'rs praelieally every 
Cloverninent department and the prineijial niilxxay 
com|ianie.s and municipalities throughout tlie country, 
in addition to engineering xxorks ami other eonsunier.s. 
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CHEMISTRY AND INDUSTRY 


MARKET REPORT 

This Market Report is compiled from special information 
received from Uio Manufacturers concerned. 

Untets otherwise elated the prices quoted below cover fair 
quantities net and naked at sellers' works. 

GENERAL HEAVY CHEMICALS 

Acotic Acid. 40% tech- . . £23 10s. per ton. 

Acid» Boric, OotntnorciHl- - 

Cryst. .. .. . . iAT) jx'f ton. 

Powder . . . . £17 per ton. 

Aoid Hydroehlorio .. 3s. Od.- Ca. per carboy i/d., 

according to purity, strength 
and locality. 

Acid NiJrio f>u'’ 'J'w. .. £21 10s.—£27 per ton makers' 

works according to district and 
quality. 

Aci<l i^uljihuric . . . . A\'crago National prices f.o r. 

makers’ works, with slight varia> 
tion.s up and down owing to 
local considorations ; l iO*Tw., 
Crude .Acid, 05s. per ton. 168* 
Tw , Arsenu-al, £5 lOs. per ton. 
lOS^ Tw., Non-arsenical. £0 ISs. 
p< r‘ ton. 

Ammonia AUvuh.. .. £0 j5s. p(<r ton, f.o.r. Special 
terms for contiacts. 

Bloucliing Powder .. Sf)ot £11 fl/<i. , Contract £10 d/d. 

4 ton lots. 

niaulpluto of Lime . . £7 per l(»n, packages extra. 

Borax, Cointnercial - 

Crystal . . . . .. £25 per ton. 

J’owdtw . . .. £2() per ton. 

(pHcIccd in 2-cu’t. bags, carriage 
paid any station in Creat 
Ih itain.) 

Calcium ('hloiide .. £5 I7.s. Od. per ton d/<L 

Methylated Spiiit Cto.p.- - 

Industrial .. .. 3.*^. 1<1.—3s. r)d. p'-" gallon, nciord- 

mg to quantity. 

Miiieralisctl . . . 4.s. 2(1 —l.s. Od. 

Potash (laustic . . . . £30 - £33 per ton. 

Potass. Ihchromnto .. Sjd. j)or U>. 

Potass. (3ih»Tate. . .. 3d.- -4d. per Ih. 

Salammoniac . . . . £32 per tmi d/d. 

Salt Cako. . . . . . £3 Ioh [kt ton d/il. 

Soda Caustic, solid .. Spot lots • delivered. £16 17s. 6d. to 
£10 7s. 6d. pot’ ton, according to 
stnaiL'lli. 208. less for contracts. 

Soda Cry.stal.s .. .. £.7 5s- £5 lOs. jht ton ox railway 

di‘{)cls or jioilfl. 

Sod. Aeotnto 07/t>S% . . £24 })<t ton. 

Sod. Bicarbonate . . £10 lO.s. por ton, carr. paid. 

Sod. Michromato.. .. 4|d. por lb. 

Sod. Ihsiilplute Powd“r 

. .. .. £18 £19 por ton, according to 

quantity, f.o.b., l-(;wl. iron 

drums mehidod. 

Sod. Chloralo .. .. 3d. per lb 

Sod. Nit into refd .. £13 Ss. -£I3 lOa, per ton ex 

Livirpool. Nominal. 

Sod. Nitrite, 100*^', Itasii £27 per ti»u d/d. 

Sod. Snlphifhi cone. t»0,tb7 .\bout £14 lOs. p<>r ton d/«l. 

Sod. Sulphide cryst. £9 per ton d/d. 

Sod. Sulphite, Pea Cryat £15 per ton f o.r. Ia)ndon, 1-cwt. 

kegs included. 

RUBBER CHEMICALS 

Antimony eulphidc—• 

Qoldon ., .. .. 5Jd.'—l.s. 4(1. per lb., according to 

quality, 

Orimson .. .. Is, 3d.--Is. Od. per lb., according 

to quality. 

Ariomo Sulphide, Yellow Is. lid. per lb. 
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Barytet .. .« .. £3 10a. to £6 15s. per ton, accord* 

ing to quality. 

Cadmium Sulphide .. Ss. 9d. per lb. 

Carbon Bisulphide .. £24—£26 per ton according to 
quantity. 

Carbon Black .. .. 7d. per lb. ox wharf. Doorer. 

Carbon Tetrachloride .. £56 per ton, drums free. 
Chromium Oxide, green.. Is. 3d. per lb. 

^ 4|d.—6j|d. per lb. Demand very 
Indiarubbor Substitutes, j brisk. Prices likely to remain 

White and Dark 1 steady owing to firmness of 

V. rapeseed oils. 

Lamp Black .. .. 46s }>er cwt.. barrels free. 

Lead Hyposulphite .. 71d. per lb. 

Lithopone. 30% .. .. £22 10s. per ton. 

Mineral Rubber “ Bub- 

pron ” .. .. .. £16 lOs. per ton f.o.r. London. 

Sulphur .. .. .. £10—£12 per ton, according to 

quality. 

Sulphur Cliloriiio .. 3d. per lb., carboys extra. 
Thiocarbanilidc .. .. 28. 6d. per lb. 

Vermilion, polo or deep .. 4a. lOd. per lb. 

Zinc Sulphide .. .. 7i[d. —Is. 8d. per lb., according to 

quality. 

WOOD DISTILLATION PRODUCTS 
Acetate of Lime—• 


Brown .. 

.. £14 10s. por tun d/d. Demand 
active. 

Grey .. 

.. £19—£20 per ton. Fair demand 

Liquor .. 

.. 9d. per gall. 32* Tw. 

Charcoal .. 

.. £7 68.—£9 por ton, according to 
grade and locality. Demand 
below normal. 

Iron Liquor 

.. l8. 7d. per gall. 32* 'I’w. 

Is. 2fl. „ „ 24* Tw. 

Red Liquor 

.. lOd.-" Is. por gall. 14/16* Tw. 

Wood Creosote .. 
Wood Naphtha— 

.. 2«. 7d. per gall. XJnrefinod. 


Mirtoible .. ..5s pergall. (K)*/,', O.P. Market dull. 


Solvent .. ..5s. 6d. per gall. 40% O.P. 

Fairly good demand. 

Wood Tar . . . . £.5 per ton. 

Brown Sugar of Load .. £4G per ton. 

TAR PRODUCTS 

Prices in this section sliow some irrogulurity according to 
di.st riel. Jji tin* Nort h I'ast (‘oiiiit ics. l(»r ijistunc<', unllinici'iie, 
oil, solvi’ut luqilitliiv and nn]'hthalcuc8 uio cheaper limn in 
Lancashire or l.r)nflon. On Uie otluu’ hand, crude (*arbolio 
and creosote arc d('ai<*r. 

Acid Carbolic - 

Oy.slals . . . . Oid.—(Ifd. [xu* lb. Fair inquiry. 

Cnido tlO’s . . .. Is. Ikl.— 2s. per gall., according to 

district. Sdll quiet but slightly 
firmer. 

Acid Creaylir, 07/99 .. 2 h ld.---2.s. 2d. per gall. Demand 

still good. Market firm. 

Pale 95% .. .. Is. lOd.—Is. lid. per gall. Steady 

dfiinnnd. 

T^ark .. .. ..l.s. Itid.—'Is. lid. [>er gall. Steady 

business. 

Anthraecno Pawto 40% .. 4d. per unit per cwt. Nominal 
[ince. No business. 

Anthracene Oil-- 

Strnined .. .. Hid.- 9|d. por gall. Quiet. 

Un.strainod .. .. 7id." S^d. per gall. 

Benzole - - 

Orude 66’s .. .. lOld.—Is. por gall, ox works in 

tank wagons. 

Standard Motor .. Is. 4|d.—Is. 6d. per gall, ex works 
in (HJiK wagons. 

Pure .. .. Is. 8|d. — Is, lOd. per. gait ea 

works in tank wagpns. 
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Toluole—90% .. 

Pure .. 
Xylol comL 
Pure 
Oreosoto— 

Crosylio 20/24% 
Middle Oil 
HeaA'y .. 


.. Is. 5ld. per gall. 

.. Is. 8d.—2s. per gall. 

.. 2s. 3d. per gall. 

.. 38. 3d. per gall. 

,. 9d.—^9{d. per gall. Few inquirios. 
\.51d,—Od. ix'r gall, according to 
/ grade and district. Market 
weaker. 


Standard Spocificu* i<ni Cd.—8d. per gall. 

Naphtha—• 

Solvent 90/160 .. Is. Id.—Is. 4d. per gall, according 

to di.'3lrict. Rather bettor 
inquiry. 

Solvent 00/190 .. Is. Id.—Is. 2d. Fair biisinosa 


ptvsKing. 

Kaphthalono Crude— 

Drained Civosoto Salts £4- t6 lOs. Qnuit. 

Whizzed or hot pressed £9 per ton. Littlo business. 

Kaphthaleno— 

Crystals and Flaked .. £I3--£17 per ton in Yorkshire 
and Loinlon rcspoctivoly. Mar¬ 
ket quiet. 

Pitch, rncdiuiii .soft .. .‘52s. 6d.- • .57.s. Cd. per ion f.u.s. for 
noxl season. Frequent inquiries. 

Pyridine—00/100 .. I9s.—20s. per gall. Market loss 

firm. 


Heavy .. 128.—12s. 6d. Littlo business. 


INTERMEDIATES AND DYES 


'Thcro lm.s boon an appreciable increase in dyestuffs buslnuss 
during the past week. Prices rcniaiu <'onstaiit. 

In tho following list of Intermediates delivered prices 
include packoges except where otherwise stated. 


Acetic Anhydride 95% 
Acid H 

Acid Naphthionic 
Acid Neville and Winther 
Acid )Salicylic, tech. 

Acid Sulphnnilie 
Aluminium Chloride, 


Ifl, 7tl, per 11). 

3<i. jH)r lb basis <1/d. 

2s. 4<1. per lb. 100% basis d/d. 
5a. 8d. per lb. 100% I>a3isd/d. 

1«. Id. per lb. linprovi-fl (U‘iniind. 
0|d. per lb. 100% Imsis d/d. 


hyd. 

Anilino Oil 
Aniline Salts 
Antimony IVntaclilorido 
Benzidine Baso .. 
Benzyl Chlondi' 0.5% 
p-Chlorplionul 
p-Chloranilino 
o-Crosol lO'IU'^C. 
m-CroSol 98/100% 

p-Crcsol 32/34" C. 


Is. per II). d/d. 

72d. -8^d. per lb. naked at wi)rka. 
TJd..- 9d. per lb. naked at works, 
la. per lb. d/d. 

43. Cd. per lb. 100% basis d/d- 
la. Id. per lb. 

43. 3d. por lb. d/d. 

3s. [)or Ib. 100% basis. 

•lid. per 11). iJcinand alt'ady. 

29. Id.—2a. 3d. per lb. Deinaud 
moderate. 

23. Id.- -2s. 3d. *por lb. Demand 
inoderato. 


Dicliloruniijne 
Dichloraniline S. Acid 
p-Dichlorbenzol .. 
Diothylauiiiao 


. 2s. 3d.'- 3.S. per lb. 

. 2.i. Cd. per Ib. 100% basis. 

. £85 per ton, 

. 4s 9d. per lb. d/d., packages 


Dimethylaniline .. 
Dinitrobonzono .. 
Dinitrochlorbonzol 
Dinitrotoluene—48/50® 0. 

C0/08“C. 

Diphonyloniine .. 
Monochlorbonzol 
^ Naphthol 
a-Naphthylamine 
J-Naphthylamino 
m*Nitraniline 
p-Nitraniliuo 
Nitrobenzene 


o.vtra, returnable. 

2s. 4d. por lb. d/d. Drums extra. 
Od. por lb. naked at works. 

£84 lOa. per ton d/d. 

8d.’—9d. per lb. naked at work*. 
Is. 2d. per lb. naked at works. 
3s. per lb. d/d 
£63 per ton. 

Is. Id. per lb. d/d. 

Is. 4id. per lb. d/d. 

48. per lb. d/d. 

58. 3d. por lb. d/d. 

2s. 4d. per lb. d/d. 

5^d.—6i4*'por lb. naked at worka. 


O'Nitroohlorbenzol 
Nitronsphthalene 
p-Nitrophenol 
p*Nitro- 0 ’amido-pkenol 
m-Phenylene Diamine .. 
p-Fhenylene Diamine .. 
R. Salt 

Sodium Naphthionato .. 

O'Toluidine 

p-Toluidino 

w-Toluylene Diamine .. 


2e. per lb. 100% basis d/d. 
lljd. per lb. d/d. 

Is. 9d. per lb. 100% basis d/d. 
48. 6d. per lb. 100% basis 
48. 2d. per lb. d/d. 

10s. 3d. por lb. 100% basis d/d. 
28. 6d. per lb. lOO'Jo basis d/d. 
28. 5d. per lb. 100% basis cl/d. 
8id. per lb. 

3s. 6d. per lb. naked at works. 
48. 6d. per lb. d/d. 


PHARMACEUTICAL AND PHOTOORAPHIC 
CHEMICALS 


Acid, Acetic 80% B.P .. 
Acid, Acotyl Salicylic .. 

Acid, Benzoic B.P. 

Acid, Boric B.P. 


Acid, Camphoric.. 
Acid, Citric 


Acid, OnUio 

Acid, Pyrogallic, Cryst. .. 

Acid, Salicylic 

Acid, T’annio B.P. 

Acad, Tartaric 


Amidol 

Acotanilido 


Ainidopyrin 

Ammon. Benzoate 

Ammon. Carbonate B.P 
Atropine Sulphate 
Barbitone. . 
Bcnzoiniphthol .. 
Bismuth Salts 

Bismuth Carbonate 
,, Citrate.. 

,, Salicylate 

,, Subnitrate 

Borax B.P. 


Bromides . . 


Calcium Lactate.. 


Chloral Hydrate .. 

Chloroform 
Creosote Carbonate 
Formaldehyde .. 


£47 per ton. 

33. 3(1. per ib. Very heavy 
clcniand. Price tirtn. 

3b. Cd. per lb. Larger uupplies 
available. Market (‘usicr. 

Cryat. £51 per ton, I'owdor £55 
per loll. Cariiago ifaid any 
slation in CSnail Britain. 

19s.—2 bs. per lb. 

Ifl. 6^(1. per lb., less for ton 
IoIb. Market o.xt reincly firm. 
Upward tondcncy. 

.‘ks. j)or Ib. foj- j)uro crysliil. 

73. per lb. for 1 cwt. IoIh. Market 
linn ; increasing dcinand. 

Is. 6d Is. Sd. per D). Market 
.still uejik. 

3.S. per lb. Market quiet. 

1.9. lid.'—Is. 2d. per Ib. lose 5%. 
Bettor tone but not yet very 
active. Cheap uffora of second 
hand parcels of foreign a('id. 
Higher prices expected in view 
of lirinnoHs of raw materials. 

9s. per lb. d/d. 

2a. 3d. per lb. for quanlity, 
Dcman«l slow. Prices .shad(;d to 
eeeure large orders. 

139. 3d. per Ih. Neglected. Stocks 
low. 

3a. 3d.— 3s. Cd. por lb. according 
to quantity. 

£37 per ton. 

12s. 6d. per oz. for Knglisli make. 

1.5h. per 11). Qmct market. 

.5h. 3(1. peril). Small mqiiuy. 

A Ktiaidy market. li'ic<‘s aecoiding 
to quantity : 

I2s. 9d.- -Hs. 9d. per lb. 

1 Ih. 4d.—139. 4d. ,, 

IOh. 2(1.-128. 2d. „ 

lOs. 9d. -128. 9d. „ 

Crystal £29, Powder £30 per ton. 

Carnage paid any station in 
Crent Britain. 

PneoH vnry. Local sto(“ks am 
in'ing cicured and forwaul prices 
are higluw. 'riu'm an* niinonre 
of a coming hliortage and 
liigh(*r prices in (.uTiuany. 

Demand active. Good English 

make can bo had from Is. 7d. 
to 28. Cd. per lb. 

3.9. lOd. per lb. in jur.s. Cai'boya 
about 2d. h'as. 

29. per lb. for cwt. lots. Very steady 

Os. Cd. per lb. Little demand. 

£55 per tou, ex works, English 
make in casks. About 8s. per 
cwt. extra for carboys. 
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0}ycorophosphaios—• Fair biuiiiesa passing. 

Calcium, soluble and 

citrate free .. .. Ta. por lb. 

Iron ■ • ■. .. Hs. i)d. por lb. 

Magnesium .. .. Ps. per lb. 

Potassium, r»0% .. .‘la. Od. per lb. 

Sodium, C0% .. .. 2«. Od. ,, 

Ouuiacol Carbonate .. I p(‘r lb. fur cm; 1 . lota. Slightly 
eheapor. 

Hoxamino .. .. .‘la. bil. por lb. /or Knglisli rnako. 

Market quiet and atondy. 

Homatropitie If^’drobro- 

niido . . .. .. .'lOa. pt'r oz. 

Hydroalmo hydro< hlor .. English make ollorcd ut 1208. per 

l>Z. 

Hydroquintuio .. 49. 3<1. per lb. in cwt. lots. Foreign 

make. 

jHypophonpliites-'- 

Culcitirn .. . . 39. (kl. por lb., for 28-lb. l(jts. 

IVitJMwium .. .. 48. Id. por lb. 

Sodium .. .. 4a. ,, 

Iron. Ammon. Citrate B.P. 2a. Id.— ~a. od. per lb,, acoortUng 
to fpuiiitity. 

Magnosium ('ailmnato — 

Light Cuinmoreinl .. £3C i)or ton not. 

Magnosiiun Oxido— 

Iviglit Coniinoreial . . £75 por ton, lea-s 
Heavy Co/uinoreial . . £20 per Ion, le.ss 2i®„. 

Heavy ruiu .. .. 2>>.- 28. 2d. per lb., ae,<.ording to 

(piunlity. Sternly market. 

Menthol - 

A.H.n. vvrvy^l. B.J» . . .,2h. OhI. per lb. Weaker. 

Synthetic .. . 20 h.— ols. per lb., acc-onling to 

quantity'. I'kigh>h nudte. Strong 
demand. 

Mercurials .. .. Market firm and moir .n ij\(*. 

Rod oxide . . . . 5a. 3d.—5a. 4d. per lb. 

Corro«ivo aubliinate • . 3 b. Cd.—3 s. 7d. ,, 

White procip. .. .. 4a. 7d.—4s. 8d. 

Calomel .. .. Sa. lid.—48. ,, 

Met hj I Sula lale .. 1.'^. 1 Id. - 2s. Id. |»er 11>. T'ndi iiey 
rttill in bu\« 1 -,’ J'avonr 
Methyl Sulphuiiai .. 2Cs. por lb. 

Mot-ul .. .. .. Il8. porlb. British make. 

Morphine and Salts .. Betluced by 1'. to Is 3d. per oz. 
Parafonnaldohydo . . 3.S. per lb. 

Paralde)iy<le , . . K. ikl. per )b. in fn-e bollles and 

I U-se-j. 

JdieruH ( tin .. .. tis. -iJs. 3d. per )b. I'm-e and 

deniaiul sti-aily. 

rhena7{.ne . . . . 7s. 3<1.—7s. tkl. ]>fr lb. Quiet. 

]’}ienoIplitlial( in . . . t.k-. l)d. |n r lb. 

Potass. Bitartrate— 

!>b/l00% (Cream of 

I'artnr) . . .. 888. por cwt., less 2J% for ton 

lots. Finn market. Prices havn 
upward ttmdonej'. 

potass. ('Ilrale .. ..Is. K>«J —2 h. 2d. per 11). 

Fotaea. lodido .. .. lO.s. 8d.—I7s. 5d. por U>., accord¬ 

ing to quantity. Demand con- 
liniK.s heavy. 

Potaaa. Mctabi.sulplule . . 7fd. por lb., 1-cwt. kega included, 
Quinu.-'.Snlj.halo . 2^ 3<] jnr m KX) o/. tiii.s. 

^-■ry h<iiv> demand. 

Rer»on m .. .. . .i^ I'x! pi-j ll>. 

Saccharin.. .. .. ti3s. piT lb., m 50 lb. lots. 

Salol .lid 1- lid p, rib. 

Silver protoinato.. .. Os. lid. pt'r lb. 

Sod. Benzoate, B.J* .. 2^. Od p« r lb. In cpiantity for 

Bntit-Ji product. 

Sod. Citrate, B.P.C., 1023 Ib. lld. --2.s. 2d. per lb . a< eoiding 
to cpiantity. Firm m common 
with other citratce. 

\ 


Sod. Hyposulphite— 

Photographic .. .. £13—£16 per ton. according te 

quantity, d/d. consignee’s stA- 
tion in I -owt. kega. 

Sod. Metabisulphite oryst. 378. 6d.- 60s. per cwt. nett caeh, 
according to qjiantity. 

Sod. Nitroprussldo .. ICs. per lb. Less for quantity. 
Sod. Potass. Tartrate 

(Rochelle Salt) .. '829. 6d. per owt., ai-.cordirig 

(o quantity. Steady market, 
;i<jod deiriund. 

Sod. Salicylalo .. .. Moikot more active. Powder 

2.9. 2d.—29. Cd. per lb. Crystal 
at 28. 4d.—2s. 8d. per Ib. Flake 
28, 9d. per lb. 

Sod. Sulpliido — 

Pure recryst. .. .. lOd.—Is. 2d. per lb., according 

to quantity. 

Sod. Sulpliitc, anhvfhoxis £27 l08.-“£28 lOs. per ton, accord¬ 
ing to quantity, l-ewt. kegs 
included. In large ooslcs £1 por 
ton less. 

Thyinpj ., .. .. li*-!. bd. per lb. \’* rv 'i /ir'’'G 

mdc'od. St ill ri^inv. 

PERFUMERY CHEMICALS 
Acetophenone .. .. 129. 6d. per lb. 

Aubopino .. .. .. Ha. tkl. ,, 

Amyl Acetate .. .. 29. 9d. ,, 

Amyl Butyrate .. .. Cs. 9d, ,, 

Amyl Salicylate . . .. Ss. 3d. ,, 

Anethol (M.P. 21/22“ C.) 4s. Cd. ,, 

Benzyl Acetntofrum Chlo- 

riue-froe Ikmzyl Alcohol 2s. 10|d. ,, 

Benzyl Alcohol free from 

Chlorine .. .. 2s. lOJd. ,, 

Benzaldehydo free from 

Chlorine .. .. .39. Cd. ,, 

Benzyl Benzoate .. 3 h. CcL ,, 

Cinnamic Aldehyde 
Natural .. .. 15s. 6d. ,, 

Coumariu .. .. 208. ,, 

Citronollol .. .. 1 Hs, ,, 

Cilral .. .. .. 10.9. ,, 

Ethyl Cinnamate ..16a. ,, 

Ethyl Phthalato .. .. 38. 3d. ,, 

Eugenol .. .. .. lOs. 6d. ,, 

Ooraniol (Pahnnrosa) .. 358. ,, 

Geraniol .. .. .. lls.—ISs. Cd. per lb. 

Iloliotropine .. . . 7s, por lb. 

Iso Eugenol .. .. ISs. 9d. ,, 

Linalol ex Bois do Rose.. 2Gs. ,, 

Linalyl Acotato .. .. 2Gs. ,, 

Methyl Anthronilato .. Os. 6d. ,, 

Methyl Benzoate .. Cs. ,, 

Musk Ainbrotto .. .. 458. ,, 

Musk Xylol .. .. ICs. Cd. „ 

Ncrolin .. .. .. 48. 9d. „ 

Phenyl Ethyl Acetate .. I2.s. 6d. ,, 

Phenyl Ethyl Alcohol .. 1C«. ,, 

Khodinol .. .. .. 67s. 6d, ,, 

Safrol . . . . .. Is. lOd. ., 

Torpineel .. .. .. 28. 4d. ,, 

Vanillin .. .. .. 248.—24.9. 9<1. t>er lb. Price re¬ 

duced, Demand steady. 

ESSENTIAL OILS 
Almond Oil, Foreign 

S.P.A. . , . . . . 1.59. 6d. per lb. 

Anise Oil . - .. .. 2s. 8d. per lb. 

Bergamot Oil .. .. IDs. tkl. |>er Ib. 

Bourbon Ooraniuin Oil .. 3 Gb. Cd. „ 

Camphor Oil .. .. 76«. per cwt. 

Cananga Oil Java .. lOs. 6d. per lb. 

Cinnamon Oil, Leaf .. 6|d. per oz. 
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Casaia Oil, 80/85% 
CitroaaHa Oil—• 

Java 86/90% .. 

Ceylon .. 

Olovo Oil. 

EuculyptuB Oil 70/75%.! 
Lavender Oil—• 

French ^8/40% Eatera 
I^crnon Oil 
Lemongroas Oil 
Orange Oil, Kwcet 
Otto of Rose Oil—■ 
Bulgarian 
Anatolian 
Palxna Rosa Oil ,. 
Peppermint Oil— 

Wiiyne County 
Japanes<‘ 

TVlilgrain Oil 
Sandal Wood Oil-— 

Mysore ,. 

Australian 


8s. 9d, per lb. 

fla. per lb, 

•Is. 9d. per lb. 

7'«. per lb. 

2s. per lb. 

29s. per lb. 

3s. per lb. ('li.-a|Jor, 

3d. por oz. 

13s. 3d. {)er Ii>. 

30.s. j-MM' u/.. 1 )rareT. 

per <jz. OiHin'r. 

193. per lb. 

20fl. 9d. per ih, 

I4s. 3d. per Ib. 

9s. Ud. per lb. . 

26h. 6d. per lb. 

218. por Ib. 


PATENT LIST 


Til. lijifi'.. sivili 111 (III. IKt, -iro. ih tlK. cimi' ol* Aplilii afloh. fm- Tut,lit- 

tho. , ht the Om, ii.l oiiruh h in n lil. li tile a.vnptaiin. I, .iiinoi.nifd ( 
pli-lh hpini .»t Hiu, „,|v..rll,«l ,,( 0 ipn..l .,ro i.ihii, to l„»|h.rti,.n nt 

tilt J .tl. it Olliii- ilniihidi.iti'Iy, Iinil to op|ni.ition i.. f .n- Scpi h ii lli.'v 
nrii on mile lit In ench nt llie I-atent Olliec, halo Idanch, Qii'ulllv 'comt 
(.Iiimcery I,line, Lomliiii, W.C. 2, on JiiK 24,11 >.uini, 


I.—Applications 

Biiliiy. Jti'yiiig-uuii'liiiio. It>,0.i4. July 4. 
tVylits. I'riHo.s of pri'i.iiiiiij; siiili-rocl luiiteriuln. I.j '|,M 
July L*. 

KoppiTs Coke Oven Co. I.til, Apjwiraliia for ilintilliiiir 
iiiiOuros of Ii(|uKls. JTi-SOl, .Tilly 1. (Oor., .5,7.2;!) 

1.01 kharC Jfyilratilic si'parHtni-.s otc. 15,832. July I, 
Marks (Darco Siilp.s Oorporiil ion). .Dryinp', Ijuniint,', or 
rvvivifyin)' iiialcrial. 1.7,7111 Jimo 3(1. 

Uoll. Ki'i'i'iii'nilivi' fiiniiicvs. 15,721. .Iiino 3n. 
lligliy. Dryijii. ap[)araliis. I,7,7!!l. July I. 


I-—Complete Specifications Accepted 

ui.7() (1(123). Hint, I'iviiporiiiiir aiuiai.uu.i, |2l7,9T.';i 
78<)H (1!)23). Diiirionl. .s'lr VII. 

lo,...!7 (192.!), Jonos. Autoinalii* rmilrol of teiiiiioraturo 
in ovniniratin)', drying, ole. (218,089.) 

19,214 (1923). Myvoi-k, Autonlavca, kiors, ota. (218,098.) 
28,018 (1923). Lar-y. iVium- for use in aoiveni rocovorv 
liy dislillution. aftor ox! mot ion. (218,178,). 

II.—Applications 

Barrs. BriquoUing uuitoriul. 17,9;i7, July 2. 

Iloath. Cidulysls and produotuin of liquid fnol, l.i 704 
July 1. 

Joaiio. Buol liriquolto. 17.72.7. Jimo 30. 

Marks (Dario Stilos (iorporatiou). 1.7,710. ,Scc 1. 
Tapping, Biiulor for liriquol ting fuola oti, 19.094 
July 4. 

Violiui. Fuel liriquolto. 17.725. Juno So. 

Wullaoci. IVoduotion of dopoloriziug oarbons. 1,7,9,77. 
July 2. 


II.—Complete Specifications Accepted 

37,023 (1922). Dodnrich (Ditriiar). Troatiuont of 
Iiydnnarbiins. particularly crude petroleum. (191,037.) 

7805 (192.'!). Ashley, and lUdridgo and Rankin, Ltd, 
Apparatus for making coal-gas. (217,909.) 

8738 (1923). Tully. Manufacittro of gas. (217,998.) 


Jl. 

pin 


U’ld 


Mcihixl ef IV- 
' • t \ I ('’lIulO;#<;. 


Vva"'*' -'I'^Btipolitan (ins Co., Evans, 

(* 218073 ") carbon disulpliido. 

'‘'cparation ot piilvcnilent fuels 
101 ron\crliJig tlu*ir ashes into hydruuUf eonu nl^. (218,076.) 

111.—Application 

Coke and Miixtcd. 15,009. .SV. W. 

III. —Complete SpecKteattons Accepted 

35,023 (1022). Deden'eli (Ditnmr). 

10,003 (1923). Tyiv>r. Mamifaelur 

plieiiohe bodies. (218,034.) 

IV. —Applications 

Farbenfulu-ikcii vorm. S\ Bayer uiul Co. .Mtunifat-lmv <»; 
nzo-dyestiiffi-. 10.138. July t. ((Jer., 18.7.23.) 

Ransford (Cas-st'llu und (Ju ), J\ruriufde(are (tf ozutii 
plienyhuellmno dyes. 1.5,812. July }. 

V. —Application 

I’asclike, ami V't'n'iii. (Biuiz.-itofl - Fubr. 
fovta’ifig aet'tie aeid from ueelie sojutions of 
10,021. July .3. 

V, —Complete Specifications Accepted 

>8238 (1923). Cole 'rivaling Hdk. (2o7 14.*) ) 

8994 (1923). Cola... an,I l/AI,>ha S.,,, Anon. ’IV-almg 
b?avui(iofi of vegi.jable matter. 

1799 (1021;. (Tiern, Fiibr (Iri. sliciin-Eli.ktnm. iiud Wis... 
Obdunmg fibres freii, plnnis „f (|„. ugnve and mi,-,,, cte 
(218,21.5 ) 

VI. —Application 

, ^’.'‘'‘"8 l>ri„(i,ig (i-xtil., fab,.i„ 

clc. 1.1,993 July 3, (Oer., 2;t.7.23,) 

VI. —Complete Specification Accepted 

.9.1.! (1923), Ruhscll and Bni,„i,(u.|,) Killiuo-, dyeing 
and lilliiig, ot (i-xlilc fiibru-s. (217.973.) 

VII. —Applications 

’ ''tlic.-.is of ammoiiiii. 1.7,988. .June. 

Crotogm... and .Sakbi-rgw.-rk X.-u-.Sla.s.sfur(. Broco.ss for 
rix-ovciy of suits. 19,021. July 3. 

Douson and Atason (Jus I'liuit (Vi,. L(d. 17,979 
1 uschki-, an,I \ crem. ("lon/^t.iff-Fabi-. 19,021, 

Rliciinniu V.-r.-ni f'lK--mis,-lier F.diriken .-Tkt.-Oes 


of di.s.solviiig roi ks etc. 17.849. Julj 

VII.—Complete Specificalions Accepted 


.S’rc 

Sec V. 

IVOCHS.'S 


I- (Cer., 10 7.23.) 


I.inic-kilns .uid odnr verlicul 
ITodueing nieUil o.M.lea cle. 


^fanufiiiTure of 


789!) (1923). Dumonl. 
kiln.s. (217,970.) 

8201 (1923). aj(.rsoe. 

(217.979.) 

8079 (1923), Ktewarl, uml Liiporte, Ltd 
barium pcroxid.-. (217,988.) 

IS,7o2 (1!)23). sium.idzu. Jlanufaeturo of load suboxido 
inlermmgl(‘d witb metallio lead j)owder. (218,119.) 

VIII. -Complete Specification Accepted 

!9,07I (1923). Ohisen, Brodiuing inipeniioubl.- strong 
.ind uciil-jiroof tubes, briuks, etc. (218,127.) 

IX. —Application 

iTouson and Mason (.las [’lant Co, 

Futon, (las tiri'd time kilns. 15,979, 

•X.—Complete Specifications Accepted 
7899 (192:1). Dumont. See VIl 
13.221(192;!). Fraeoiq. iVr. II. 

X. —Applications 

Aart.s. E.-dractiou of metals from tlieir u.vide 
1.7.829. July 1. (Belg mm, 28.7.23.) 

Bohi-Ii. Blast fiunaei'S, eupohi.s, etc. 

Bulleu and Chopra, Mnnufaeturu 
July 3. 

Drui.Hch huxemburgiseboBorgwerks*und Hutton Akt.-C* 

Hard alloy. 15,797. July 1. (Oer.. 10.7.23.) 


, Ltd., Maltby, 
July 3 


and 


ot.. 

J5.924. .July 2. 
of Bteeh. 10,049. 
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Fitzgerald. Moans for reoovoring gold from dilute 
solutions. 16,772. July 1. 

Holzapfel. Protection of metals by coating. 16,830. 
July 1. 

Jascourt, Pattiaon, Rose, and 8oaI Co. Rojnovai of nist 
and scale from motaJs. 15,092. Juno .*K). 

Marks(Glockcnatablwcrkc Akt.-Gca. Vortu. R. Lindenborg). 
Stool alloys. 1.5,708. Juno 30. 

Marks (Aineritum Miing.jiioso Co.). Hout treatment 
of mangaiicso hIooI. 10,0.31. .Inly 3. 

lihoTiauia W'rein. Clionnsolicr Fubrik<?n Akt.-Gcs. 1.5,840. 
iS'ce VI1. 

Schaap. Ifoat treatment of iron. 16,823. July 1. 
Voroiniglo Alununium-Werke Akt.-GoH. Aluminium alloys. 
10,147. July 4. ((br., 10.H.23.) 

X.—Cofiiplele SpecHlcatlons Accepted 
192(i (1923). kfiitu.s. Mulallurgi’c'al fiinmees. (217,943.) 
4814 (1923). llerlm. Producing f«*rro-ohroino and ollior 
ferrous alloys. (20l,.520.) 

5705 (1923). BejL*'n. 1^‘odui'ing rustk'ss iron and steel. 
(202,952.) 

7447 (1923). 'I'liompsun (f-ominoreial Steel Co.). Steel, 
(217,903.) 

8(K)2(1923). Marks (Kernel LaV)ora(oriey, Inc.). Alloys. 
(217,991.) 

8993 (1923.) Miiu-rals Separation, Ltd. (Minerals Separ¬ 
ation Xorth Ameru-an Corjiorulion, Ltd.). Frothdiotation 
coricentralion of ores etc. (218,012.) 

XI—Application 

Prytliereh. Iligli-tompcrature ro.sislanee furnace. I(»,07tk 
July 4, 

Xil.—Applications 

Fairweal Ivor (Kut.sil Soap Co.). Soap comjamnds. 10,200. 
July 5. 

Lever Bros., Ltd., urul Taiiish. Manufacture of soap 
produet.s etc. 15,815, July 1. 

Taylor. Manufaetnro of jnargannu ote. 10,100. July 5 

XIL-—Complete Specification Accepted 

22,447 (1923). Walton, and Tokiilun, Ltd. ^Manufacture 
of oU'O Bteurabi of glyeeryl. (218,154.) 

XML—Applicalloas 

Baggaley. Syin})athetic inks. 1.5,804. July 2. 
Goblschmiilt, I’nII, and Wohl. Puhneation of puie tars 
and r<‘Hin oil.s, 15,t)47. Juno 30. (l)anlzig. 19.2.24.) 

Witt. JVoparatnm of a washable paint etc. 10,137. 
July 4. (Fr., 0.7.23.) 

XIIL—Complete Specifications Accepted 

6708 (1923). Armour. Pinifyuig criulo turpentine oils. 
(194,280.) 

11,.558 (192.3). Ban. Synthetic resvn. (218,054.) 

XVI. —Application 

'Fa^Ior. Treatment of soil. 10,047. July 4. 

XVII. —Complete Specification Accepted 

900 4 (1923). Irnruv (Soe. of Chemical Industry Jii 
Basle). Sfe XX. 

XVIIL--Applicallons 

Distilleries (les Dcuv-Sevivs [JonnerUj Soe. Kieard, AUeiiot, 
ct (’u'.}. Maiiut.u tiire of uhsolutc* alcohol. 15,940. July 
2. (Be’L'iuni, 0.7.23.) 

Kahn. Manufaelure and ractioii of nitrogc'iuuis pro¬ 
ducts from >east <•!(•• H'.I39. July 4. (Fr., 7.7.23.) 

XIX*—Applications 

At^ii and Lulof.s. rasteiin/.iiig or .sterih/mg liquids. 
16,150. July 4. 

Dixon. Buriticalion t*f water 1.5,717. July 1. 

Kuhn. Manufiieluro and cxtractujn ot nitrogenous pro¬ 
ducts otc. from fKsh etc. 10,140. July 4. (bV., 7.7.23.) 

Taylor. . 16,166. See XII. 


XX.^Appllcaftons ‘ 

Coke and Maxted. Oxidation of aromatio hydrocarbona. 
15,669. Juno 30. 

Distilloriea des Doux - Sovros {Jemtherly Soo. Ricard, 
Allonet, ot Oio.). 1.5,946. See XVTIJ. 

Dreyfus. Manufactxu*o of aliphatic compounds. 15,936. 
July 2. 

XX.—Complete Specifications Accepted 

9004 (1923). Imray (Soc. of Chemical Industry in 
Basic). Manufacture of soluble acid oaleiiun salts of iiiosite- 
phosphoric acid. (218,014.) 

31,879 (1923). Wibaut. Manufacture of alkyl halides. 
(209,722.) 


GENERAL NOTES 

Ofllcial Trade Intelligence 

The Department, of Overseas Trade (Development 
and Intelligence, 35. Old Queen Street, London, 
S.W. 1) has received the following enc^uiries for 
British goods. British firms may obtain further 
intormation by applying to the Department and 
quoting the speeilie reference number : Argentina: 
Steel, {A.X./112()); Belgium: Chemical products, 
ores, (48) ; British India: Steel, (East Indian 
Railway Co., 73-70, Kang William Street, London, 
E.C. 4); Canada : Hardware, (3!)); Cutlery, leather, 
(41); Brass, hardware, (42 and 43); Chile: Glass, 
(77); Iron wire, (78); Wallpapi^r, varni.sh, (79); 
Cuba; Artificial silks, (80) ; Denmark : Iron and 
steel, (52) ; llahj : Copra, (54) ; Mexico : Steel, 
(81); Hbtherkmds : Sugar, (58) ; Chemicals, (62) ; 
Boland: Rubber tyre.s, (B.X./10fi4) ; Rumania: 
Asbestos, (05) ; Honth Africa : Steel, (A.X./1102); 
Hides, (B.X./1075) ; United Blates : Rubber, (73); 
Steel, (A.X./1098); China elay, (B.X./1074); 
Uruguay: Steel, (A.X./1121). 

Melaliurgical and Mining Notes Irom Canada 

The ground has been broken for the erection of 
the first unit of tlio Dominion Alloy Steel Company 
at Sarnia, Out., This portion of the plant will cost 
$1,500,000. The ultimate plans call for a $3,000,000 
equipment. 

The Carbon and Alloy Steel Company is opening 
a plant at Montrose, Ont. Mr. Wiles, of the firm of 
Carlisle and Wiles, Sheffield, Eng., has aiTived to 
take charge. 

The Canadian National Railway has placed an 
order for 50,000 tons of 85 and 100 pound steel 
rails with the British Empire Steel Corporation, 
Sydney, N.S., and 40,000 tons of similar rails with 
the Aigoma Steel Co., Sault Ste Marie, Ont. This 
will represent between 350—400 miles of railway 
track. The same railway has placed orders for 20 
very large locomotives with the Canadian Locomotive 
Co., Ltd., Kingston, Ont., and 30 powerful freight 
locomotives in Montreal. 

The surplus zinc concentrates of the Sullivan 
Mine, southern British Columbia, are now being 
shipped to Antwerp for t reatment. It is anticipated 
that over 100,000 t. will bo exported during the year. 

Much British ('apital is now invested in the gold 
and silver mines of North Ontario, and practically 
controls seven or eight properties. 
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EDITORIAL 


T his week we are honoured by being allowed 
to publish the Annual Reports of two 
imjiortant organi.satioim w'Jiieh have made 
VhemiMry ami liidiutfry their official .Journal. With 
the Ass(K’iation of British Cliemical Mainifae.tnrer.s 
the Society has long liad a (dose, though an informal, 
eoniie.vion and at the present time the General 
Manager of the Association is the President of tJie 
Society, so that it will be safe to jne.suine tlial 
co-operation ladwec'ii the.s(' two bodies vvill be easily 
maintained. The As.sooialion has been of great help 
to th(( .lonrnal in many ways, and we are glad to 
aidiiiowledge with perfect .sincerity the consideration 
and friendly a-ssistanee a1way.s given, and we ladieve 
gladly given, whenever (he.se were de.sired. In (lie 
work of eo-ordiiuiting the (diemical activities of the 
(S)untry the Association mu.st necessarily play a 
dominant p.irt; the Soedety of Ghemienl Industry 
has ma(l(( its main function the puhlieation of 
informatkm of valm; <xr of interest to appJuM ( hemists 
and others engaged in the (diemieal industry of the 
country. It will be, seen fnjin the Annual Repoit cjf 
tlie Association how many and how varied are the 
problems (jf chemical manufacturors which are 
common to the indirstry ns a whole and can be 
eonieniently solved in common. Our new Pre.sident 
a few years ago gav(' uj) to [larty what was meant 
for mankind ; this did not narrow his view of life 
nor wa.s his political career so prolonged as to mould 
him in a detinite crystalline form wliose sharp edges 
and lingular points liindei’ his utility in jiositions 
where some elasticity ami power of accommodation 
are necessary. Ho heeonu's our President at a 
time of singular interest and some ditlioulty, Imt he 
has some unusual advantages in addition to liis 
own abilities. Ho lias tlie advantage of speaking 
at any time, subject of course to the views of his 
two ('ouncils, for two closely allied organisations 
whose ultimate aims are identical, the furtherance 
of the interests of industrial chemistry. He has the 
further advantage of heuig able at any moment to 
secure the help of a very large number of chemists, 
using the word in a very wide sense indeed, who in 


the past have profited by hi.s lulvicf' and eneoiirage- 
ment and will in tlie future not he unmindful of 
this fact. It would he futile and indtsereet to set 
out the advantages which he ])os,sesse.s in an unusual 
quantity' of eommou sense and so on ; tliose who' 
know him are well aware of these, and probably he 
knows himself sufficiently for this purpose, 

,it « 

The Institution of Gliemieal Engineers is a body 
of recent growth and its formation was regarded by' 
many chemists as a rather nnneee.ssarv development. 
Both the t'hemieal Engineering Group and the 
Institution of Chemical Engineers luive. ideas and 
aspirations which arc apt to eontlict Mith tlie tra¬ 
ditions and past liistory of ehcmieal societies. Tho 
chemical engineers liave heeu regarded as unorthodox 
in the worst, sense of the word: but tlie chemical 
engineers are engineers with a chemical trend, and 
with chemical knowledge, not ehemisls. They' have 
a (lifTerent way of looking at the ])rol)lenis ; some say 
they have brains of a ditferent constitution or com¬ 
plexion. Whatever may be tlie truth ahoiil these 
matters the fact remains that chemical engineering is 
already' an extremely eomplieateil and important 
industry' and will steadily become so to an even 
greater degree. It appears to us that it is to the 
advantage of engineers and of chemists that they shall 
work harmoniously ti gether in promoting eivilLsation 
in tho u'orld. It is really' of more importance that 
they' .should work together than that they should 
work liarmoiiiously'. A fpw discords make an agree¬ 
able feature in modern music, and many' a happy family 
is enlivened by a few domestic jars. Not tluit there 
is any iliscordant element about the relations be¬ 
tween cliemical engineers and the Society of Chemical 
Industry or this Jovrnal. Many important papi'rs 
on ehi'inical engineering have already been published 
ill our columns, and if we can eoiitiimo to receive 
such Ri'tiflos in the future the value of tho Journal- 
will increase greatly. Several of the papers of the 
Institution of Chemical Engineers have been of cxeep- 
tiphal lucrit, well written, accurnte and comprehen- 
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•sivc [ii.stitiitioii hfis |mljlisli<-(l some Traiisny- 

tion." '\yhicli have alioady luaom'' i!iilis|H'ii'-al)U‘ (c 
iniliihtfial ehcmisis. ami tlu- Siicii’ts of (.'liciuioal 
Industry is cxlrrim-ly proud llial Ha- institution is 
willirii; that a nunilK'r of flu- Transactions sliould lx- 
))ul)lishcd in these eolunins in pnrsuanei' of the 
arrangement mentioned in the Tiistitulion's Hi'port 
We look forward willi eoiisiderahle eonliilence to 
printing some of these in the eo i|se of the neKt lew 
weeks, and ari' sure that the <ireulalion ot proofs ol 
tliem lieforehand uill iieale < ou'idei.ihle interest. 

- Jl! !k 

It has hi'i n widely proiiaimed in the dail\ pre.ss 
that men nr\ has heen ])artiall\ l•on^■eJted into 
gold hy a distinguished (Jernian man of .seieiiee. 
.Vo student ol modern eheinisirv can now regard 
this feat as ini possible . t he com ersion ot one element 
into another is hoiiiit taking plae(‘ in inan\ parts 
ot the world and the artilieial disintegration of 
elements has alread.\ heen aeeomplished hy eertain 
jihysieists. .Ve\ertheless, eoiisidi'i'a hie latirion or 
■seeptieisni is still neee.ss.iry when siieli startling 
phenoineiri as the artilieial pi'odiietion of gold are 
annoimeed It is not that this eaniiot he done: 
surely within the next twenty rears it will he done ; 
it is merely t ha I the operat ion w ill at first he exlremelr 
diflieiill. .so ditlieiill that it.' efieet on the future 
.supply ot the nohle metals need not dislurh the 
pre.seni oi-neration. The diil.r papers have within 
the last few days pro\ ided us with anolhei announee- 
ineiit alniosi eipiallr seiisatioiMl anil priihahlr eipiallr 
eoiilroversial We allude to the letters to the 
Ihiljl Miiil hySir William I’ope and i’rofe.s.sor Dixon, 
both ot Canihridge, on tlm properties of a mueh 
adrertisi'd [ireparation known as ^’allil. It is 
unfortliiiatelr dillieiilt to make seieiitilie tests of 
mediemes a few days ago an aeijuaiutanee ot 
ours was alllieled with pains, a high temperature 
and other infallible srinploms ot disease After 
ii couple of liars m bed he leenrereil and was in 
normal he.illh again, without the aid ol aiir medieine 
Had lie taken a few etihie eentimetres of Vs infallible 
eiire or a limited number of ,\'s all-healing jiills. 
who can sar he would not hare eipially reeorereil ' 
In siieh a ease the ereiliiloiis would hare aseribed 
the reeorery to the drugs. Hut we eannol eonr'en- 
ientlr linil two human beings with similar symptoms, 
siniilai powers of resistani'e. siniiiar inherited 
feiideneiss and similar determinalioiis to reeover 
and treat one with the drug and leare the other to 
Iheeareot X.tfiire. 'J'he historr of magii, a-lrology. 
spii it in lisni and somi. other oeetilf studies shows how 
maur possible I'.iuses m.iy explain a partieular fact 
and how illogual are the menial |iroee.s.ses of those 
will) are ileepir imbued hr a h'-liel in the iiiiirersal 
eflieaer ot .1 ehaiigi in the moon, in lelepathr, in 
talismans or in .i dilute solution ot sim])le oi’ganie 
eomjiounds assomated with a smell ri'semhiiug that 
of garlic 'J’hose who betiere that the day flier 
give a garden paitr is alrvars wet, tint it is uiilueky 
to go to .sea on a k'ladar or to go to the ('ourl lit 
Appeal with a deeision of Mr .liistiee A in then- 
favour, can find pleiitr of e\idenee to -nppoit them. 
We are all credulous, even editors. 


THE THEORY OF CO-ORDINATION AND 
THE LEWIS-LANGMUIR STRUCTURE OF 
THE ATOM 

By C. J. BROCKMAN 

{Coiiliihulioii from the Chemiral Lahora'ori/ of the 
Uiiircr/fily of Georgia) 

The Iheoretieal background of Werner's theory of 
eo-ordinatiou is ))ruetically the same to-day us if 
was when it was first announeed. It has heen shown 
that '■ anions such as chlorine can eoinliinc rvith 
metallic cations (fir, Pt, Co, Cu, etc.) in trvo essentially 
ditferent rvay.s ; they may he. either in flic inner 
sphere, attached hy ‘ eo-ordinativc valencies,’ or 
in the outer sphere of the molecule, attached by the 
ordinary type of liond.” ^ 

To explain comiilex eompounds, Werner has poatu- 
laleil the “ eo-ordination number,” which is the- 
mimhe/- of atoms or radicals hi the first or inner 
zone.- 

BeMiiid this and a host of experimental data there 
is very little theori eoneerning eo-ordination com¬ 
pounds. 'J'. M. Lowry “ has developed some valuable 
ideas with reference to the L wis-Langmuir .structure. 
The Bohr theory of atomic structure has heen eorre- 
lated with co-ordination hy N, V. Sidgwiek,'* 

Several assumptions of the octet theory wall he 
taken as the starting point, namely:— 

1. Positive valence is determined by the mimher 
of electrons which an atom gix-es up. 

2. Negative x-alcnce is determined by the number 
of electrons which an atom takes up. 

3. Covalence is determined hy the number of 
electrons xvhieh an atom shares with its neighbours. 

4. Chemical combination is due to a ” natural 
urge ” which causes the atoms to take on or lose 
eleetron.s so that the .stable groiiping.s of 2, .‘I, IS or 32 
electrons may be formed. 

Lowiu builds his theory on these four postulates 
and the following statement : ” If one atom shares 
two electrons with another hut eontrihutes both 
electrons to the common .stock instead of only one. 
it ae.ijuires a jiositive charge, whilst its neighbour 
(which has acquired a lialf-.share in two eleetron.s not 
oiiginalK belonging to it) bocome.s negatively 
charged.” He then goes on to show that in platinic 
chloride the outer shell of 32 electrons is completed by 
drawing in six doublets from six chlorine ions. The.se- 
six. doublets aie held in eomiuon by the platinum 
atom and the ehlorinc atoms and each clement can 
claim an equal share in them. That is the platinum 
atom gains six eleetron.s and each ehlorino ion lose.s 

(1) Nern.st, “ Tlieui-t tieat Cheini.stry ” 11129 diitiori, p. 4111, 
Miieiiiillau. 

(2) Weriior, “Xi-w Tile a im tiiorgunie Choiuistry,” 1011 
isIitiDii, [). 47 I't. M'(j. Longmans. 

(,1) T. M. I.owr.v, Vtamistry and Industry, Vol. 42 (1022), 
pages 3111, 412, 4I>2, 023 espccuilly, together w-itli other pajier.s 
m till) same joui-nat. 

(4) N. V. Siilgw-iek, J. Ctinn. Soc., 123, 723 (1023) ; Chemis- 
try and Imhtsiry, 42, 001 and 1203 (1923). 
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ono, that is, the platinum atom is in the bivalent ion 


_ Cl _ 


Cl 


Cl 44 +-^ Cl 

Cl 


Cl 

_ Pt ^ 

-■. 

Pt 


Cl _ Cl 

Cl 


Cl 

Cl 


Cl 



PtCiu and the ion wmlains six neutivil eldorine atoms 
held by covalenoios, whilst the double negative eliarge 
is held by the ijlalmum. 

Lowry, furthermore, assumes that in the l obalt 
ammincs each molecule of ammonia tlmt is co¬ 
ordinated therefore ao(juires a positive charge like 
that of an ammonium ion, whilst the cobalt atom 
gains one electron. The effect is first to neutralise 
and then reverse the charge on the metal, 'rims 
in the hexamminc.s the charge on tlie cobalt is 


changed from CoS'+S' 

- -^ 

to Co-, as 

follows :• — 

4 

N 

j. 

N 4 

N x.,... X 

N 

_X 

Co 

->- + 

Co 4 

N N 

N 

a. N 

N 


N 


(The H atoms of the ammonia groups are omitted for 
the sake of simplicity.) 

The theory now suggested diffcr.s from that of 
Ijowry in that the co-ordination of th(^ ammonia 
groups doe.s not change the charge on the jilatinura 
ion. The accumulation of cvideiw^o points to this 
fact as a general rule, and that the third assumption 
above .should be broadened to include the fact that a 
molecule may contribute a pair of electrons to the 
common .stock to bo shared by two atoms with the 
formation of a covalent bond. It will also be shoum 
that when an anion is co-ordinated it eontribut ('3 two 
electron.s if monovalent, four if divalent etc. to the 
common .stock to be shared by both atoms and so 
becomes co\ jdently bound to the central atom ; in 
being so bound a monovalent ion reduces the positive 
charge on the ccntial ion b\ one, uhile a divalent ion 
reduces the charge hy two nnit.s. 

C’‘'.'trnEXKs CoxT.ciNixo IYvtini .u 
'J'lii; plutinnm atom having 24 electrons in its outer 
shell giv<vs one electron to each of 4 chlorine atoms 
forndng the eoiniiound I’ttff,, in which the platinum 
ion has 2t) electrons in its outer .shell and carries a 
liositive ehurgo of 4. The urge to eouiplcto the outer 
shell of the platinum ion to .‘12 electron.s (tliat is the 
eonligurntion of the outer shell of llie next higher 
inert gas niton) i.s sufficiently strong to cause' tiNH., 
groups to be absorbed by the km. Kueh IsTl.j groU]i 
eoiitribule.s a jiair of electrons (making 12 in all) to 
the outer shell of the platinum ion. so bringing the 
total number of eleetrmis to 22. The eompomid so 
formed is ui'll kuiimi as hexamminc-plati' chloride' 
IPtGN'HalClj. in -whieh fliere arc o kms—namely, one 
-ill! 

[PtONH^l, and 4 clilondioas. 

If only 5 NHj groups are eo-ordinaied hy tlie 
platinuni ion the other two electrons needed to com¬ 
plete the shell of .‘12 are supplied hy a ehloridion. 
That is 6 NH3, and one chlorine atom are co- 
(5) See “Inorganic Complex Compounds,” Schwarz-Baaa, 
p. 25, Wiley. 192U. 


ordinated; but in co-oidinaling the ehlorine ion 
the platinum ion receives one electron whieh it origin¬ 
ally gave to the ehlorine to form the ehloridion, 
together with another electron which it did not 
previously give to the ehlorine atom ; the net result 
is that the positive charge on the iil.itiniim ion is 
reduced hv one unit forming tlie complex compound 


chloro-]K'ntammine-platc chloride j^Pf 


f'l 

Kll 



which wily throe ehloridions are knomi to be present. 

In the eompoutid diohloro-tetrammine-platc chlor¬ 
ide JcT the platinum ion receives 8 elect t ons 

from 4X1T, groups and 4 more from 2 ehloridions, 
and completes its shell of 32 electrons. The co¬ 
ordination of the 2 ehloridions decreases the positive 
charge of the central ion from 4 to 2, so that only 
half of the chlorine in the compound is present as 
ehloridions. 

This scheme mav be followed through to the 
■" r 2 NH. 1 

compound tctracliloro-diammine-iilatimim “J 


which is a non-electrolyte. The four positive cliargcs 
on the platinum ion have been entirely neutralised 
by the 4 negative charges in tlie co-ordination of the 
4 ehloridions. To complete its shell of 32 electrons 
the platinum ion in potassium pcntachloro-amniinc 

platdate receives 2 electrons from the 

NH 3 group and l(t from the cliloridions, together with 

negative charges which not only neutralise the 4 
positive elinrge.s on the jilatinuin ion, but leave an 
excess of one negative charge on the platinum. It 
is this one negative charge cvliich accommodates the 
potassium ion. 

If no ammonia molecules are available for co- 
ordination as is the case when platiriic chloride is 
treated with a solution of potassium chloride, the 
platinuni ion co-ordinates 0 ehloridions to complete 
its shell of 32 electrons but also receives 0 negative 
chargc.s wliieh leave the platinum ion with an excess 
of two negative cliarges so that the two potassium 
ions can be accommodated to form potassium 
hexaeliloro-plaleate (potassium chloroplatinate) 
lPt4Cl|K.3. 

'I'iie fact lliat the halogen atoms in.sidc the brackets 
arc eo-ordinalively attaclied to the platinum atom is 
l)ro\eii by the fact that the\ cannot be present as 
halogen ions since they are not precipitated by the 
addition of silver nitrate 

One eo-oi'diiiatcd ammonia molecule may be re¬ 
placed by a pyridine molecule as in [P*^')] P- Two 

niwunalent acid radicals may bo replaced by one 
divalent radical as (he carbonate or suliihate ladical. 
This means that a divalent anion on co-ordination 
brings with it 4 elcetrons and two negative charges, 

as in 

The platinous ion can al-so form complex coin- 
{lounds, but in tins ease the outer shell contains .30 
instead of 32 electrons. Starting with platinous 
chloride in which the platinum ion has 22 electrons 
in its outer shell, the co-ordination of ammonia lead.'- 
to the comiwund [Pt 4 NH 3 'lCl 2 in which the charge 
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on the platinum ion remains unchanged at 2. If 
only three ammonia molecules arc co-ordinated the 

compound is Jtll and the platinum ion has 

lost one positive charge by the co-ordination of one 
chloridion. Similarly we have the comjiounds 

: [in4ci]K, 

In any of the above compounds the chlorine as an 
ion or in the co-ordinated condition may be replaced 
by another member of the halogen family, by the 
cyanide or the thiocyanate group; two halogen 
atoms may be replaced by one divalent acid group. 

t'OMW.EXES COKTAItiINO COBALT 


Then, too, one NHj molecule may be replaced by a 
salt molecule or even an acid molecule as in 



The compound K 4 Co(CN )8 formulated on the above 


Much has been reported on the cobalt ammines, 
•so that many of the series of these compounds are 
complete. The cobalt atom has 9 electrons in its 
outer shell, and responds to the urge to complete this 
shell to 18 electrons, which is the stable configuration 
of the next higher inert gas, krypton. Tho cobalt 
ammine-nitrites will be taken as typical examples. 
In cobalt nitrite the cobalt atom in becoming an Ion 
gives three electrons, one to each nitro group, which 
leaves the cobalt ioti with 6 electrons in its outer 
shell. 'I'he stable conliguration of 18 is obtained by 
oo-ordinating (iNH^ molecules to form hexammine- 
cobalti nitrite [('o(>NHjj(NOj) 3 . Each NHj denotes 
a doublet toward the completion of tho shell of 18 
electrons and .shares them with the cobalt ion. As 
the charge is not changed by this co-ordination, the 
cobalt ion si ill retains its positiv'c charge of three. 

If only SNH, groups are eo-ordiiiated the shell of 
18 electrons is obtained by co-ordinating one nitrite 
ion which loses its projierty as an ion, and so decreases 
the charge on the cobalt ion from three to two, 
forming nitro-pcntamminc-cobalti nitrite. By a 
similar process the following cobalti nitrites may bo 
formulated — 




[«oCNO.,]k3 

In the above compounds the NHj molecule may bo 
replaced by a water molecule forming the followdng 
compounds :— 

2C1 




" 2C1 1 

CoHjO 
L 3NH,J 


01 ; 


system as [C 0 CCNJK 4 is a cobaltous compound, in 
which the cobalt ion starts with 7 electrons in the 
outer shell, and adds 12 more from 0 cyanogen groups, 
making a shell of 19 electrons which configuration is 
unstable. The result is that the compound breaks 
down to KjCofClNlg according to the equation :— 
2K4Co(CN)„- 1 ^HCl—v2K3Co{CN).-f 2KCH-H3. 
This latter compound [C 06 CNIK 3 is stable, being the 
well-known potimsiura cobalti nitrite in which the 
cobaltic ion with 0 electrons in its outer shell adds 
12 more, making tho stable group of 18. Under 
ordinary conditions the salts of trivalent cobalt aro 
unstable, but in complex compouncLs the trivalent 
cobalt compounds are the more stable, which sub¬ 
stantiated tho theory set forth above. 


Complexes Ooetaining CitRoMittM 


The chromium complexes follow tho rules .set out 
above except that in building up the outer shell of 
electrons tho stable configuration of 18 is never 
attained ; the process of co-ordination stops when 
the number of electrons in the outer shell reached IS. 
Tho following compounds bear out this fact. In 
hexummine-oliromi thiocyanate the chromium ion 
has three electrons in the outer shell, and receives 12 
more from the CNHj groups co-ordinated, bringing 
the total to 1.5. If a smaller number of NHj groups 
arc co-ordinated a corresponding number of SON 
groups are co-oidinatcd, as described above, so that 
the complexes of this scries will be :— 


lt'r6NH3](SCN)3; [Cr^J^ ](SCN)3; 

[CS, [eSjK. 


r 1 


rci 

2H3O-I 

(:oH„o ! 


Co 

Br 

L tETlaJ 


LBr 4 NH 3 J 


in wliich the halogen atoms arc interchangeable with 
each other and with the nitro group. Also two mono¬ 
valent atoms may be replaced by a divalent acid 
radical as tho ttjOj, CO 3 or ethyiendiamine groups to 
form compounds as 



NH 3^1 ’ rCr 6 SCNJR 3 . 

Tho aquo-ammino chromi chlorides are well 
known, and their ionisation has been .studied. All 
these compounds conform to tho same scheme as do 
the thiocyanates. The aquo nmmino chlorides of 
chromium are more stable than those of cobalt, and 
all but one of the series are known. They are rather 

]ci. 

the 

result that one chloridion is co-ordinated, leaving 
only two chloridions in the complex .lev 


aeiwitive to heat, for example 

loses ite molecule of water when heated, wit 
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The ferric compounds are, as a rule, more stable 
than the ferrous comiwunds, but not always, which 
fact may bo interpreted as follows : The co-ordin- 
ativcly saturated atom of iron which has an outer 
shell of electrons approaching nearest to the stable 
krypton grouping of 18 electrons will form the most 
stable complex compound. Experimental data sub¬ 
stantiate this fact. K^FeCCNls is more stable than 
K 3 Pe(CN),. In the former the iron atom is in the 
bivalent state, and so starts from 0 electrons in its 
outer shell, adds 12 more to make 18 in all; in the 
ferricyanide the iron being in the ferric state starts 
from 5 electrons, and by adding 12 more makes a 
shell of 17. 

On the other hand, when iron is combined with three 
molecules of a-dipyridyl or 3 molecules of o-.phenan- 
throline trivalcnt, iron is only retained by very cau¬ 
tious work. An analysis of the electronic condition 
of these complexes shows that in the ferric state the 
6 electrons in the outer shell receive 12 more (4 from 
each of three a-dipyridyl molecules etc.), making a 
shell of 17, while in the ferrous ion the 6 electrons 
add 12 more to make a shell of 18, the more stable 
grouping. 

This analysis shows that a smaller number of elec¬ 
trons than is rerpiircd to complete the next higher 
stable grouping is tolerated in the case of platinous 
compounds with good stability, also in some iron 
complexes, but a shortage seems to bo preferred in 
the case of chromium complexes. But under no 
conditions is a stable compound formed when the 
number of electrons exceeds the stable grouping as 
in the ca.se of the jOTtassium cobaltous cyanide 
K*Co(CN)„. 

Summary 

1. The formation of co-ordinated complex com¬ 
pounds is exjdaiiK'd as the re.sult of a natural desire 
on the part of a metallic ion to complete its o\d(T 
shell of electrons to that stable grouping as,signed by 
the Lewts-Langmuir thi'ory to the next higher inert 
gas. 

2. By a ."haring of cksetrons the co-ordinated 
atoms or ions lo.se their ionogenic pro})erties and 
beemuo covalently bound to the central atom. 

Athens, (Georgia, U. 8 .A. 


THE WRITINGS OF GEBER 

By Prof. 1 . R. PARTINGTON, M.B.E., D.Sc. 

In the (JliKmiker Zeitiing of June 2S Dr. 
Darmstuedter, of Munich, has a few remarks on 
“ G<'ber Maimscripts ” which are of interest. It will 
be remembered that I have consistently maintained 
that the reproduction of what this or that authority 
says on tho matter, which is a method sometimes 
pm'sued, is of no value, and that further progess 
can only b<i made by the discovery of further un¬ 
published material. This seems to be accepted by 
Darmstoedter, who has been looking into some of 
,th» ^tin MSS. of Geber. As is,.usual with German 


m 


scholars, he omits any mention of the English MSS., 
^^*'0 the oldest known. He states that 
the ^ris BN 0.714, which contains two copies of 
the tsumma, and dates approximately to 1300 
shows no appreciable dilVerenee fiom the priitled 
texts. This was staled by Hoefer in 1,S42 (Histoire 
de la Chimie, 1842, Vol. I.', p. 310), ajtd bv Berthelot 
(Chimie des Anciens, Vol. I., p. 344); 1 have confirmed 
it by inspection of the MSS. in question, and have 
also found that the text in BN 7l.7(i, of about the 
same date, is practically identical with that of 
BN 6.514. This fact is not meidloned bv 
Darnistaedter; Hoefer also refers to BN 0670, 
which I have not examined. The first statement 
of Dannstaedter is, therefore, common knowledge 
to all who have looked into this question and is 
far from new. 

Darmstaedter next refers to a Boh)gna codex, 
Lat. 448 (756), early fifteenth century. This is a 
late MS., its date being approximatelv that of tho 
earliest MS.S. of the British Museum', to which 1 
shall refer in a moment. This contains also the 
“ Book on Furnaces of Geber,” which usually 
accompanies the printed text of the Hwnma. Th'o 
point to which Darmstaedter draws attention is 
that the exjdieit of the MS. states that it was trans¬ 
lated in Anjio Arabicum 1426 bv Itrxlgerum 
Hyspalcnseni. Ho points out that 1420 ieails to 
the date 1720, since the 7 is really a 4 (a well-known 
fact to those who have looked at early MS 8 . 1), 
and since this would lead to an impossible date 
A.i)., he assumes it to be 720, giving 1340 a.d. 

He then remarks that Rodger Hispalensis (Rodger 
of Seville) is named as the translator of the “ Book 
of Furnaces ” in the Nund)urg te.xt of 1.541 and 
that of 1.545. I 71 the latter, which is the only one 
of the tw'o t possess, the title reads : Gebri Arabis 
Philosophi solertissiiui. Rerumque naturalium jxai- 
tissimi. Liber Fornatmm ad exereendam yry/idai' 
pertinentium Interj)r<'le Hodogero Hispalensi 
(p. 184). The te.xt of the 1541 edition is idejitieal, 
as I satisfied mysedf sojue time ago. The Greek 
title, is not without iiitere.st ; the preface to the whole 
book is by Chi'j’sogonus Polvdonis, who mentions 
the .statAUuent of Suida.s a.s to tin* origin of t’hemistry, 
which he quotes in the original Greek, but says 
nothing of tlu- Alexandrian alchemical M.S.S. of 
Zosimus, etc. T have found nothing in this preface 
which would give any hint as to the source of the 
MiSiS., but the ti'catise of Roger Bacon, and tho 
Vorreclorium of Richard of England, also printed in 
the collection, make it not improbable that it was 
English. 

The part played by Rodg(T of .Seville is, of course, 
known to all who have looked into this matU'r. 
In the BibJiothcque des Philomphes Vhimiques, ou 
Recueil des Ouvres des mtieurs ks plus appmuvez qui 
out icrit de. la pierre. philosophale, published in two 
volumes in Paris in 1672 and 1678, resix^ctivelv, 
this name orours. The first volume has the title 
Tome premier . . . pur k Sieur R.D.E.M. a Paris 
chez ('harks Angot, rue Saint Jacques au Ltpn. dor 
M.DO.LXXIl. The translation of Geber is not 
in this, but in the second volume : Tome Sexurnd qui 
fontie^^cinq . . . une Preface sur 1' obscuriti 
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</cs Phihiophoi, ft xur Irs Tntik-. <h- ct Toitif, 
hius Auif‘iu'!i , , . tr Sit nr S. l)t}ctftir nr 

.\J(tllri,ir . . , M.DC.LtXXVm. Hutli arc liy the 
•ianie publisher. 'J'hi.s Hirnr S.I>JJ.}J. is usually 
regarded as William .Salmon, rrho published an 
Kiiglish translation of (leber in l(i!l2 ; in this refer¬ 
ence is made to ‘the Authors House, at tlie Hlue 
Jialeony, by the Ditch-Side, near Holhourne liridge, 
J-iondon." The .second edition of the French work 
appcareil in three voluniesin 1741 andafourth volume 
in 17.74, enlargeil In ,1 .\I(iiugin) l)(e) Ji(iehebourg), 
with fatuous notes by the Abbe bengiet du Fresnoy : 
the te.vt of (lebei's Summa is in volume I. The 
.French translations in the two editions are quite 
rUlferent , ,ind Hoel'er is in error in saying that the 
translation is that of the " t'atieiin edition ’ of the 
batiii te.xt. The published Latin te.\ts ditfer rather 
considerably, and may be divided roughly into two 
groiqis, represented by tlie Niirnlmrg te.xt of l'i41, 
referred to aliove, and the Korne te.xt, published by' 
Silber in e. lo.'itt. Darmstaedter (Oeber, p, Jl), 
gives l.7llt 1.721) as the date of this N'atiean edition, 
which is elearly impossible since J’ope Clement the 
Seventh is mentioned in it, and his ilates are 1.72;t -34 
(Creighton, Hintori/ <if tht Pdjiiicfi, iHt)7, vol (i, pp. 
2t)3, 274, 341 ; during his pontificate the Vatican 
Dibrary was considerably extended). 1 have had 
for .some time notes of the principal vaiiations, and 
it may save the time of Dr. Durnrstaedter and others 
who appear to be going over the same ground, if 
1 publish these elsewhere in the near future. 

In the 1(178 edition of the liiblioth'quK (Icfi I’hit- 
o-sop/nw t'himiqufK (which 1 do not think need be 
by .Salmon), on the (unpaged) folio fi \ i of the preface, 
the editor .says : "11 n’y a pas aassi a douter qu'il 
lie Tail ecrit en Arabe, puisque mesme la Lit re qii il 
a fait lies Fourneiuix a este traduit d'Arabe en 
Latin par Roger de .Seville ' ’I’he editor of this 
I'dition also gives a useful list of variant readings of 
ditferent editions of the printed text, which will 
be of use to those who have, not, made lists of their 
own. He refers to an edition published at Lyons 
in octavo, '■ dont le premiere feuille estoit deehiree." 
No edition of Lyons is known to me : perhaps the 
editor has mistaken Horn's edition of 1(1(18. publi.shed 
at Iwyden (Lugduni Hatavorum) for one of Lyons 
(Lngduni), although he mentions this .separately, 
and it is in l8nto, not 8vo. 

Dai uistaedter states that the Bolognese AhS. 
proves that the " Book of Furnaces " existed, and 
was asciibcd to (ieber. at a date nearly as early as 
that of the earliest known eo|)ies of the " .Summa.” 

1 have been mi.ible to llnd any particulars of 
Roger of Seville, hut he is probably well known to 
Oriental si-hol.irs 

T'he MSS, of (Seller in llw British .Museum which 
[ have looked at are of no particular interest. The 
earliest of them is of the litteeiith centiirv. Arundel 
1(14, later tifteeiilh eentiiiv, on p.iper. is fiiirlv clear 
but much contracted. It begins ' Tot am Host ram 
seientiam quie ex hbri.s antiq. atibiev'iav iiinis (fob 
1.31 vo), and ends " baee diila siilbeiant ' (fol, lf)2 
ro). It may be noted in passim; that many .MSS. 
have dietks instead of hbris, and a fair idea of the 
content,;! may be got from these opening words. 


B\ 71.7(1 and (1.714 have libris. Future .students 
of Arundel 1(14 may be saved trouble if they note 
that (.111 fol. 1.7.7 (leber's treatise breaks off suddenly 
at the end of Cap. Ixx.xvi. in the 1.74o printed text, 
and K.\|K)sitio Hermetis follows, which in turn is 
followed on fol. 1.77 ro by "Incipit liber divinitatis 
de origine lapidis, ’ the' Summa begimiing again 
only on f<il. 187 ro, and proceeding normally to fol. 
11)2 ro. .Arundel 1(14 contain.s .several interesting 
treatises on alchemy, notably Albertus Jlagnus de 
•Alehymia. Sloane 1091, of the fifteenth century, 
i.s less ('asy to read than Arundel 164, but its text of 
(.leber i.s normal. It contains .some English treatises, 
notably the letter of Raymund Lully to King Robert 
(fol. 97 to.). Other MSS. are later than the printed 
textrs. The Spanish MS. (Egerton) is quite recent, 
but may, of course, be a eojiy of an older MS. Sloane 
17.74, lifteenth century, contain.s several alchemical 
tracts, including the dialogue of Avicenna known 
as de Aninui (fol. .70 vo), Liber Arehillei physictrs 
do eorporibus i-t spiritibus (fol. 84 ro), Liber jierleeti 
magisterii (fob 9.7), Liber Basis de 12 aq. preiioss., 
etc. On fob 130 is a sort of dictionary, including 
Arabic words (" Zarnet 0^0 ar.senicum auripig- 
menti "). 
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INSTITUTION OF CHEMICAL ENGINEERS 


Annual Report of the Council, July, 1924 


1. Introductory 

The Council has iih'iiKurc in Kuhmittinj; to the 
Corjionito Members of the Inslitution an account 
of tJie work aeeomplished during the jiast _\ear. 
The record is one of continued progress, which it is 
hoped will give the. same satisfaction to the general 
body of members as to the Council. 

2. Committees 

At the first meeting of the Council held on Wednes¬ 
day, July 4th, li»23. it was decided that [our 
Committees .sliould be created, namely: - 

(«.) (tKNER.AI, I’imPOSKS AND FlNANCi; 

CoMMITTKK. 

{ h ) Edtcation Committee. 

(c) I’l'BEirATioN Committee. 

((/) No.MINATTON Co.M.Mrl'TEE. 

In view of the importance of the work of the.se 
Committees it was decided to enlist the co-operation 
of members of the Institution who were not members 
of (,'ouneil. The Edueation Commiltee was also 
fortunate in having the, assistaneo of a number of 
correspondents in dilferenl. parts of the Empire*. 'I’o 
all of these gentlemen the Council expresses its 
sincere thanks for the valuable services so generously 
and unscHishly given. 

I'he Committees were constituted as follows; - 

General Purposes and Finance Committee 
.Sir Arthur Duekham, K.C.H. {chiiniuin). W •!. C. 
W'ooleock (ricr-i-luiirnuni). J. Arthur Rcavell. .las. 
Maedregor, J. W. Hiiuhlev, F. II. Rogers, t' S. 
Carland, H. Talbot. E. L. Randall. 

Education Committee 

C. .S. tiaii.ind {('hninnini). .Sir Vlexander Cibb, 
<i.B E., C.Il., Sir Fredmic ],. Xalban. K.lt E . W, 
Xewton Drew, R. C. Browning, F. H Rogers, 
J. W. Hineblev, VV'. J. (lee, E. W. Smith, F. R. 
Tunks, F. A. (In ene. 

('iirrcAimiuliiii] « 

.fas. MacLeod (l)umbartonshircb W. -V. FVaymoulh 
(Bhopal, Central Inilia), \\'. (1. Weaver (Capi* 
'I'own), K, 'B. Quinan (South Africa), .1. ,A. 
Wilkinson (.lohannesburg), X. E. Rambush (Stockton- 
on-Tees), .1. R. ’Tiaing ((tlasgow), A. Cottrell 
(Edinburgh). 

Publication Committee 

Wm. .MacXab {rhainiuDi). .f. W. Hinchk'V, C. S. 
Carl.Tnd. A. R. Warncs, .\ f. Booth, A. Bakci’, H. .1. 
Poolev, M. W. Travers, E. A. .Vlliotl, S. G. M. Cre, 
M. B.‘ Donald. 

Nomination Committee 
J, Arthur Reavell (chnirmin), H. Talbot. W. B. 
Davidson, Sir Alexander Gibb, G.B.E., C.B., J W. 


Hinehley, C. S. Garland. E, W. Smith, W P .loshua 
C. .1. Goodwin, F. .V. Greene, E .V. .VIbott. 

3. Meetings 

Since the la.st Annual .Meeting the Couiu il has held 
TEN Meetings, while the Committee.s have held 
meeting.s as follows 

.Meetings. 

(rt'lieral Purposes and Finance 

Committee ,. (> 

Education Committee . , .. !l 

Publication Committee .. 7 

Xomination Committee . . ti 

4. Seal 

The seal of the Institution, with the emblematic 
watering of the Tree of Knowledge from the F’oun- 
tains of Chemistry and Fjigineering, is due to the 
happy inspiration of .Mrs. .1. W. Hinehley, who de¬ 
signed it. and to whom the Couneil feels itself greatly 
indehted. 

The exeeiition of the design hy .Mr. Ceeil J’liomas 
and the use of a new proees.s hy wliich this .seal Ls 
affixed in gntta-jiereha to the eertilieate has produced 
a result of whieli the Couneil eonsiders members 
may he justly jinaid. 

Sir Arthur Duekham pre.seiited the Seal to the 
I n.stitutiou as an enduring memento of his Presidency. 

5. Official Journal \ 

During the provisional life of the Institution, the 
rpieRtion of the Journal Chnni.flr;/ and huluKlrii 
heeoming the olfieial organ of the Institution had 
been raised, and Mr. J. Artliur Reavell liad agreed to 
negotiate with the .Society of Chemical Industry on 
this suhjcol, Snh.serpiently a deputation, eonsistiug 
of Mr. Reavell. .Mr, Garland and the Honorary 
Secret a rvA met the Editor of Chemifilrii and 1 nduntnj 
and a scheme approved hy that deputation was 
accepted hv the Couneil. The .s< hcmc. included — 
(a) .\ statement on the cover of the .lonrnal that 
it. was Ha* olfieial organ of the Institution of 
('heinieal Engineers. 

(/;) That the .lonrnal will print pajiers read 
before tlie Institution. 

(c) ’I hat the .louriial, by arrangement, will print 
■■ sli|)" proofs of pajH'rs read under the 
auspices of the Institution ami hold sulfieieut 
copies to he iuclmlcd in the Annual Volume 
of Tr.ni.saetioiis. The cost, of 'setting-up” 
.such papers will be borne by the .Society of 
Chemical Industry, hut the cost of printing 
and circulating " slip ” ])roofs and printing 
additional copies for inclusion in its Annual 
Volume will he home hy the Institution. 

It was understood that the Fklitor of Chcmialnj and 
IndiiMry had the right to retu.se matter which in his 
ojiinion would not he suitable for his Journal. In 
such case, ” slip ” proofs and printing for the Annual 
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Volume of Proceedifigs of the Institution will be 
carried out by the printers at the expense of the 
Institution. 

6. British Empire Exhibition 

The Institution has given active supjiort to the 
British Empire Exhibition at VV’eml)le,y. The Hon¬ 
orary Secretary was elect,eel to repre.sent the Institu¬ 
tion on the (tomniittee of the, t'heinioal Section, and 
a sum of £2.0 was contributed to the co.st. Mr. 
S. G. M. lire carried out Dio work of planning the 
chemical engineering exhibit. This exhibit has 
attracted wiflespread attention, and the Council feels 
ampl 3 ’’ repaid for the elforts put forward. 

7. Ramsay Memorial Laboratory 

The raising of a fund for the establishment and 
equipment of a Chemh'al Engiiu'ering Laboratory in 
memory of Sir William Ramsay at University College, 
London, gave the Institution an opportunity of 
doing a definite jiractieal work in the interests of 
chemical engineeiing education, and an appeal for 
funds resulted in the snni of £121 being handed over 
to the Rainsaj' Memorial Fund. 

Mr. ,1. A. Rea veil re|)re.sent.s the Institution on 
the Cheniie.al Kngiiiecring Committee of the Ramsat' 
Memorial Lahoratorv, and the Counoil has great 
satisfaction in recording the establishment of this 
further school of Chemical I'lugineering in London. 

8 . American Institute of Chemical Engineers 

The e.xeliange of pnhiieations hotwoen the Insti¬ 
tution and the American Instil,nte of t.'homical 
Engineers was agreed to and copies of the Traiisae- 
tions for 11)21-22 of the American Institute of Clxemical 
Engineers have been sent to our memla'rs. 

9. Education Committee 

During the jmar the Education Committee has been 
engaged iqxm a Memorandum on “ Tlie Training of a 
Chemical I'lngineer, ’ and in draff, form tliis is now 
being .submitted to the heads of all the principal 
indu.st,rial iirnis of the l ountry, with a view to ofitain- 
ing opinions and eritieisms, so t liat a final draft may 
be produced for ajiproval lij’ the Council prior to 
submission to the educational authorities for action. 

The {Jounoil lias prepared for the Department of 
Technology of the C’ity and Guilds of Jxiiidon Insti¬ 
tute a syllabus for examination.s in Chemical Engi¬ 
neering wliieli it, is hoped will he held annually. 

On the election of Profes.sor E. C. Williams, first 
Rantsay I'rofessor of Chemical Engineering, as a 
member of the Institution, he was co-opted as a 
member of Die Kdueation (Committee. 

10. Death of .Mr. A. C. Flint 

Tlie Couia il rcfiorts, witli the very greatest regret, 
the death on .Januaiy, 11)24, of Mr. A. C. Flint after 
an operation. The Council expressed their deep 
Borrow and sympathy with Mrs. Flint, and placetl 
on record their great appreciation of Ills sen'ices to 
the Institution. 

The Council also de.sircs to record the very valuable 
services rendered by Mrs. T'albot, who voluntarily 
carried out the duties of assistant secretary' for tluee 
months.' r 


In conjunction with- the Chemical Engineerijtg 
Group the new assistant secretary was appointed 
after advertisement of the post and a careful and 
searching analysis of the replies. A joint feub- 
(’omniittec of the Institution and the Chemical 
Engineering Group finally considered the applica¬ 
tions and interviewed candidates, Mr. Cecil J. T. 
Mackie, the selected candidate, taking up ids duties 
as a.ssistnrit .secretary at the bogiiiniug of June. 

11. Resignation of Dr. Charles Carpenter as 

Vice-President of the Institution 

Dr. Charles Cariamtei- tendered his resignation as 
Vice-President of the Institution in February, 1924, 
con.sidorutioiis of imalt.h compelling him to withdraw 
from practically' all Ids public work. 

The (Vmneil accepted tlds resignation witli very 
gri-at regret and conveyed to Dr. Carpenter its 
sympatliy and appreciation of the reasons which 
compelled him to resign. 

12. Ordinary Meetings 

During the year on account of the difliculties 
encountered by a new Institution, few meetings 
have been held, Die work of the Institution being 
mainly that of its ('ommittee.s. 

'J’he undormontioned papers were read and aroused 
eonsiderablo interest at well-attended meetings of 
the Instifution : — 

June 8th, 19211.—Mr. T. (!. Finlaj-son on “ Indus¬ 
trial Oxygen.'’ 

November I t, 1923.- Mr. M. B. Donald, on 
(1) “A iStudy of the Absorption Tower,’’ by M. B. 
Donald and W. Tyson. (2) “A Study of the 
Conditions of Constant Rate of Flow in Filter Presses,” 
bj' M. B. Donald and R. 1). Ifunneman. 

February 18th, 1924, -Mr. I). M. Newitt on '' The 
Transport, Storage and Distribution of Hydrochloric 
Acid.” 

13. Balance-Sheet 

The Balanoc-sln-et for the accounting period, 
January Ist, 11)23, to December Slat, 1923, is sub¬ 
mitted herewitli. 

At the termination of tlic pri'ceding accounting 
period there was a considerable contingent credit 
amounting to £7()l) 4a. 6d. in respect of called and 
uncalled Guarantee,s. 

In the Halanee-sheet for the accountancy [leriod 
under review, the Revenue Account shows 
that the receipts from income have amounted to 
£1372 8.S. 2d., uhilst the Expenditure has been 
£1201 l.'is. lod., leaving a sum of £170 12s. 4d. to 
carry forward to Die year 1924. Whilst the expendi¬ 
ture shown eomprise.s to a small extent items of 
a non-recurring character, in relation to purchases 
and printing necessary in the starting of the Institu¬ 
tion, these arc offset by the fact that the entrance 
foes on the income side of the account are, for the 
members already enrolled, a non-recurring item. 
Life membership composition fees, however, have 
been capitaliseil, and the amount now standing 
to the credit of that item has been invested in Wa- 
stock. 



14. Melnbershlp 

The following gentlemni have been elected Honor¬ 
ary Members of the Institution during the past year. 
M. Paul Kestner (b’rance). 

Principe (lionori Oonti (Italy). 

Dr. R. P. Ruttan ((.'anada). 

Professor W. K. Ijowis (United States). 
Professor F. G. Donnan, F.R.S. 

On June Ist, 1924, tiio membership of the Insti¬ 
tution was as follows :— 


768 

Honorary Members, 6; Members 119 ; Associate- 
members, 76; Graduates, 17; Students, 3; Total, 221. 

The interest in the Institution continues to be 
maintained, and applications for membership have 
been reccivetl from all piirt.s of the world. 

On behalf of the Council, 

F. H. Rooers 
.1 . W. Hinciieky 
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RFVFNUF ACCOUN'I' FOR THK YEAR ENDED :51st DECEMBER, 1923 


IvXPRN'DITURE 

To Kent, IJgbling, Heating, vie. 
Printing, vStalioncry and Ad¬ 
vertising 

Postage.? and 'felcgratiis 
,, Telephones 

Salaries and Clerical Assistance 
,, Reporters’ Pees 
,, liank Charges .. 

,, Travelling Expenses . . 

Accountancy and Audit 
,, Annual Dinner iCxpeiises 
/.?ss Receipt.? 

MisccllaiU'ons Expenses 
Repairs and Renewals .. 

,, Depreciation written olf Oifice 
Kiirnituie 

,, Legal Ivxpenscs re T,case 
„ Douatitui to British T-hnpire 
p'xlnbition .. 

,, Surplus carrieii to Balance 
Sheet.. 


i S' 


4*2 4 9 

23 9 


IXCOME 


1 

s. 

d. i 


£ 

S. il. { s. d. 

230 

8 

4 1 

By Entrance Pees - 






9.4 MofnlH.‘rs 


10 0 

3-2S 

L) 

n> ! 

61 Associate .. 

192 

3 '* 

5 A 

9 

b 

15 OiadiiaUs 

15 

1 -> i) 

17 

15 

10 ; 



-- - - 701 S 0 

359 

5 

0 ■ 

„ ^Subscriptions-- 



13 

2 

10 i 

9 ^ Members 

,30 

9 9 

8 

11 

6 ' 

61 As.so('iatc Memlx'i's 

i->i 

4 

8 

2 

9 ' 

15 Graduates 

17 

17 0 

31 

10 

0 1 


— — 

-- (j, Ml 10 0 




„ Donations .. 


^■10 




,, Rents Receivable 


3 S b H 

IS 

8 

0 [ 

1 



51 

4 

3 




8 

> i 





iO 

<) 

0 




Iff 

0 

0 




-.5 

0 

0 




170 

12 

4 





8 

2 



£1372 8 2 


BALANCE SHEET .\S 

I.IABirjTIES 


s, d. /, 


SUNDRV ChriuTors. 

I.Il'lJ COMI'OSITIOKS Al'CoUNT— 

Surplti'i for Uiif yc.ir 

RKvi-mui Acroi'.vT -• 

Hal.-mcc u ist Jamwry, 1023 
(taking into account Donations 
outstanding) 

A id : Surplus for tlic year 


AT .31st DECEMBER, 1923 

ASSETS 

d. : OrncK EuRNtl'fRii— 

I Balance as at ist January, 1923 

Additions 


9 ( 7 


573 t2 10 
170 12 4 


- 7 t 4 5 


on behalf of the Counoit— 

ARTHUR DUCKHAM, Prtsident. 
C. 8.1 O-^R-CAND. 

1'. If. ROGERS, Hon. Treamtfr. 


Less : Depreciati<in written oS 
' id, 20 % p.a. 

G i; tit A VCKE-S OOTSTANDI.Vt;- 

j I As per Balance Sheet, 31 st 
December, 1922 .. 

Lfss ; Amount received to date 

Rknts Rkckivahi.e— 

Chemical Engineering Group .. 

Cash at Bankbr-s and in Hand— 
Deposit Account .. 

Life Compositions Account 
Current Account .. 

. Cash in fliind 


ih&o 3 3 


2 S. 

6. £ 

45 <’ 

0 

137 5 

4 

182 5 

4 

(6 9 

0 

- -i.p 

700 4 

6 

184 5 

0 


- -58. 

0 15 

■2 

94 7 

0 

102 18 

10 

5 3 

X 

-20 




4 3 

.3 3 


Rh'PORT OV THE AUDITORS TO TIU5 MEMBERS OE THE INSTITUTION OF CHEMICAL ENGINEERS 

v..jve indited the fotegoiiig Balance Slicet dated the 31 st December, 1923 . and have obtained all the inlot- 
Wc have ‘‘''‘''“9 , required. In our opinion, the Balance Sheet is properly drawn up so as to exhibit 

malum the state of*the Institute's affairs, according to the best of our information and tlie explanations 

a true amt correct c Institution. 

given to us, and as shewn oy HUGHES & ALLEN, 

67 , Basinghall Street, London. E.C. 2. 12 th February, 192,4 hworporated Acconntnnts ^ 
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SOCIETY OF CHEMICAL INDUSTRY 

ANNUAL MEETING 

Liist. \mfk ooiisideratioiis of spnce |ii’cA'(‘iifed tiu' 
insertion of Homo notes on the tutor iteniK in tlio 
Liverpool jirofrramnie. Tt nnist not lie supposed 
that these tMTc not as m cll organised and as interesting 
as tile earlier items, and the delav in giving soine 
aeeonnt of them was, in the eireniustanees, iin- 
a voidahle. 

The United Alkali Co , TJd , tieleomed tlie Soeiety 
at its Widnes works. Sir Atax Aluspratt, Hart . 
and otlier direelors of thi‘ company, with an elheieni 
stall of guides, showed the visitors round and ex- 
])lained the nature of the ojioj'ations, 'the niami- 
faetiire of ammonia fi'om <rnde liipmrs and its 
oxidation to nitric acid intere.sted them <'.\eeedingly, 
and it was striking tc4jfiee the eontra.st between this 
modern dexelopment and the old. and >el' sii<!<'e.s.sful, 
inanufaetnre of bleaching powder. 'The great range 
of this eompan^'s o|M'rations is well known, and the 
skill shown in the inannfaetnre of chlorine derivatives 
of organic bases is almost ecpially obvious. All 
those who X isiti'd this wtirks were very grateful to 
the United Alkali Company for the hos]iitalily and 
attention showed to them. 

On the next day, July 10, a visit wa.s paid to 
I’ort Sunlight. 'I ime did not permit a tour round the 
whole town, bid enough was seim to make us all 
wish to visit it some time in a leisurely manner. 
'I he magnilieenl, hall in which we were entertained to 
dinner is sjiaeioiis and interesting; the lion. W. 
Iluhno Tx'Ver acted as the prim ipal ho.st, Loi’d .T/ver- 
liuhne being obliged to I’etnrn to .Uiiidon. Alaiiy 
of the members of the Society viero mueli disappointed 
bv the shortness of the day, twenty-tour hours viith 
a neee.ssarv dednetion for sleei> and meals, are inade- 
ipiate for a place like Port Sunlight, One ought 
to s]iend a ipiiet six or eight hours looking at the 
pictures alone ; they are a wonderful eolleetion. 
Somehow or other means mn.st be found on .some 
future occasion for a more worthy inspection of 
them, 

'I'he visit to Isike t'yrnwy and the water .siipply 
of Livi'i'pool was a fitting eonelusion to the meeting. 
The mountains of Wales introdueeil a change of 
atmosjihere which was mentally refreshing, although 
the aetmd tenpierature was almost tropical. 

iNe.xt year the meeting vxill be at Jx'eds : in .snb.se- 
ipient ye.iis no doubt other big cities will be vTsited. 
Liverpool viill for long lie an outstamling meeting; 
its huge iHindicrs and the wonderful organisation of 
the v.iiioiis functions made it- a striking success. 
It must be a great advantage to a city' to have a 
happy fiord .Mayor! Ilap[iiness is infia'tiou.s, ami 
at Javerpool we all caught some slight measure of 
the ibnormal gcin.dity i-haracti ristic of its Lord 
Mayor. It will never lie possible to eclipse the 
Liverpool meeting, bat m othi’r ways and for other 
rea.sons the future meetings viill also attain great 
sueee.ss. Some cities and towns will strike dilferent 
chords; in its way Liverpool was uniipie : other 
meetings will be uniipic in other ways, and vie look 
forward to a long aiicce.ssion of pleasant meetings 
each with a charm of its own. 


THE “RUTHS” STEAM ACCUMULATOR 

(From a Correspondent) 

One of the mo.st remarkable developments in 
connexion with .steam and jiower prai'tice, of V'ery 
particular interest to the eheinieal and allied indus¬ 
tries, is the “ Hulhs ’’ .steam accumulator, the 
invention of Dr. Johannes Ruth, tif iStockholm. 
The first patents wiuv takim out in IDIJ, Hi.A patents 
being held by the end of 11121 whilst 214 further 
applications are pending, distrilintod amongst every 
civilized eoiintiy. Also, vve are given to understand 
over LAO iirstallations are already at work on the 
(Continent, and it will lie rememhered that Dr. Knth.s 
delivered a jiiiper on the subject at the recent W'orld 
Power Confi'reiiee at W'embley. 'Hie jnineiple of 
iicciimiilating or storing exlian.st steam to a partial 
extent has, of course, already' been used for manv 
years past, siieh as for example vvitliout the use of 
water by merely passing it into an empty boiler 
or eonlainer, for immediate ii.so to a low pressure 
steam turbine in the case of non-coiiden.sing eolliery 
winding or rolling mill engines. Also, the principle 
of blovv'ing exhaust steam into water in a container 
and re-eva]ioniling tiie W'liter has long been known 
to engineers and iihy.sieists, as in the Kateau aeeiiniu- 
lalor and Driiitt Ilalpin's feetL water aeeumulalor. 

Bnti Dr. lliiths set himself to use the principle of 
the aeenmulation of steam in water on tlie entirely 
different ami much more imporlant- lines, of an 
essential part of the steam boiler plant .so as to 
revoliiliuni.so the generation of steam in the boiler. 
He ha.s been engaged for nianv years on I'eseareli 
work eoneerning the intricate theoretical problems 
of the .storage of .steam in heated water, for details 
of which the original literutnre mn.st be consulted. 
It is claimed that as a result of these investigations 
complete practical siieecs.s lias now been attained, 
and we. are informeil that aeeniniilalors with a storage 
capacity', vvliieh must be very large if success is to 
be obtained, of 2.”),fKlft— Ttl.tKKl Hi. of steam are 
already in o[X‘ralioii, 

The general adv'antage from the 2 >oint of v iew of 
the average ehemieal works, for example, is the 
extremely' imporlant om- that the lioiler plant can 
be kept ninning at a steady steam oiit|int and 
pressure all the time, whilst the steam is stored into 
the aeeiiimilator and delivered to the works exaetiv 
ns reijnired. 'Take, for e.xnmjile, a works with .A 
Lanea.shire hiiileis. if the demand for steam was 
absolutely steady, say, at the rate of 22,5(M) lb. jier 
hour, then 2 lioilers would do, and they could always 
be run at the bigliest effieieney with a steadv fuel 
feed and draught eoiiditions aiul exactly the right 
sL'. of feed walir ceomimisius and sipK'iheaters. 
In jiraetiee, esiieeially in a ehemieal works, the 
demand ffuetiiales ov’er wide limits, say, 
l.A,0(M)- I{7,;A(I0 th. jier lionr, eonseipiently .A lioilei's 
hav'o to be kejit in ojieration instead of 2, in sjiite 
of tlie fiwt for the greater part of tlii- time 2 or 2 
boilers would do the work. 'I’his means a heavv 
flro]) in the ellieieiiey of the sleam generation fiir 
various rea.sous, meliidiiig nuieb greater radiation 
los.s, and inerea.sed eajiital cost. 'J'be lliiths accumu¬ 
lator is esseiitially an ajiparutus wbieli is added. 



July 25.1921 


CHEMISTRY AND INDUSTRY 


765 


to the boiler plant in such a way that in the above 
case tbn 3 boilers only can opierate continuously 
at 23,5(X) lb, steam output, storing the excess in 
the acjcumulat-or which supplies automatically to 
the works any th-sirccl amount, even outside the 
rangeof 15,00(i—37,r)0(tth.perhour, without afTccting 
the sti'ani gem'ration jilant. That is to say the 
accumulator play." the same part in tlie c()uipment 
of the boiler plan' as the flywheel in the steam or 
other engine, acting a.s a reservoir of ciicrgv. 

The accumulator consists (>s.senl inllv of a large 
cylindrical container, generally horizontal, with 
hemisjiherical ends very like in appearance to the ohl 
' egg-ended” externally tired steam boiler, hut of 
much greater .size, built up of steel plate.s, which is 
almo.st full of water, to iHl-R'l per cent, of the total 
capacity, and covcied with iirsulating material. 

'I’he steam from the boilers i.s admitted through a 
main provided with two non return valves and this 
liijK' passes along in.side the accumulator almost the 
full length. 'I'o this steam main, which is under the 
surface of the water, is attached a considerable 
number, a tyjueal installation being Iti, of branch 
pi[)es leading downwards into wide mimth distribu¬ 
tion nozzles which go almost to the bottom of the 
water. 'That is to say', the .steam from tlu! boiler 
is split up amongst a large! number of nozzles and is 
mixed very ra|iidlv and intimately" with the water 
eontimt of the accumulator. The steam passes out 
Ihrough a delivery pipe, and Hie whoii- is arranged 
1.0 ..e pei'feetlv automatic, any desired amount of 
steam passing out. with a steady inlet from the boiler. 

The principle of the steam accumulator woukl also 
appear to foreshadow a radical alteration in the design 
of the sti'am boiler. The onbnary " Lancashire ” 
lioiler, for examjile, in which by far the greater 
amount of steam in Great. Hritain is piodiieed, acts 
first as a steam generator, that is an applianei' in 
which liipiid (water) is converted into a gas (steam). 
But it also acts in the very important eaiiaeity of a 
steam accumulator, a large reserve of steam always 
being stored above the water space, and one of the 
[iraitical a.lvantages of the cylindrical boiler as 
against the aatcr tube type is tliL large reserve 
ca|»acity. es|iccially when the steam demand tlnctuates 
as in most chemical works. Water-tube boilers liav'c 
much hvss steam reserve, although they' m.ike up for 
this by inerea.sed rale of evaporation, but every 
.steam lioiler ol ordinary design acts in a dual eajiacity, 
as a generator and an aecumulator. The jierfection 
of the .si'paratc .steam aecumulator mean.s that we 
can now make the boiler for its true function only 
of a steam generator, that is merely a serie.s of tubes 
w ith little or no steam spaei', and small water content, 
whilst all till' .steam is stored in the aecumulator. 
Also the latter can be at lower pressure than the 
generator, so that for examjile a coil of jiijics can bo 
used for the latter at very great pit'snure, the steam 
passing Ihrough a reducing valve into the aeeuinu- 
lator at a reasonable working pre.s.sure. A spieial 
form of aecumulator can also be supplied to deliver 
superheated steam, which really eonsi.sts of two 
eoiitainers on the regenerative jirineiplo on what may 
be termed one accumulator for suixirhoateil steam, 
and the, other for latent heat. 


THE ASSOCIATION OF BRITISH CHEMICAL 
MANUFACTURERS 

ANNUAL REPORT 

For the. Fear endititj Man 'H.'b Ib21 
(Slkiiiti.y Auridoed) 

The (Viiincil has pleasure in presenting the Kighth 
Annual Report. The membership of the Association 
has increased from 135 to 1,52. In addition there are 
II AHiliated A.ssoeiations. the .same number as last 
year, 'I’lie following have filled the res)ieetive 
olTices during the year : IVesident, Mr. U. (!. Perry. 
Vice-Presidents, iSir.folm Brunner. Bart.; Dr. Charles 
Carpenter, C.B.R.. M.Tnsi.C.K. (dtairman. Sir Max 
Mus[)ratt, Bart.: Vice-Chairman, Sir William I’earoe; 
Treasurer, Mr. C. A. Hill, B.Sc , K.l.t' During the 
year then' has been no change in the constitution 
of the ('ouneil. 'Ibe Council rceonls with satis¬ 
faction that the following members of the Council 
have bi'en elected as Membru's of J’arliamcnt : Sir 
William Alexander. K.B.K , C.B.. C.M.G., DSO.. 
M.P. : ,Sir dohn Bninner, Bart, M P. : and Dr. <J. C, 
Clayton. C.B.E., P.l.C,. M.P. The tbuncil also 
de,sires to report that the General Manager, with 
their ajijiroval, has accepted nomination as fVesident 
of the Society of Chemical Industry for the forth- 
eoniing year. In view of the visit iif the Colonial 
Pi'cmiei's to this eounti'y during the year, your Coum il 
thought it desirable to exteiui an invitation to them 
to be the guests of the A.ssoeiation with a view to 
discussing mattei's of mutual interest, and to visit 
r-epre.sentative woiks flnfortunalely. however, the 
Premiers, whilst anxious to accept the invitation, 
found it impossible to tit it in with their other anange- 
ments. 

BiiiTisn Kmi’iki; Kxhiuition. l!)2t 

The Council has organised what is believed to be 
the finest chemical exhibit which has ever been 
.shown at any exhibition. 'J'he Chemical Hall at 
Wembley occupies 4(1,OtM) square feet, anti is the 
hu-gest section in the J’aiaee of Industry. 'Jbe 
aim which the (touncil had before it was to .show to 
the world the pre.sent ]io.sition of the industry and the 
])rogres.s recently' mmle in the science of ehemistry, 
such progre.ss bi'ingthe best guaraniei; for the stabilit'j' 
of the industry. To this end, iti addition to the 
industrial exhihit. ami with the cordial oo-ojxration 
of file Seienlilie iSoeieties. the Coutieil orgaiu-sed (he 
Seientihe Sectioii, which has attracted such favour¬ 
able notice. Th(' Joint Scientific Committee, of 
whielt Dr. ]x'vin,steiii acted as chairman, in addition 
to pre|)aring the seientifie exhibits, set ii|) n Ihibliea- 
tioiis (Ammittee, which look the responsibility of 
preparing literature to accompany the .seientifie 
exhiliits. Of this eoininitteo Dr. K. P. .Armstrong 
was chairman anil also editor of the nmin puldieation, 
■■ Chemi.stry in the XX Centtiry, ’ a work vvliieii 
has aehievt'd instantaneiais sneet'ss. add liids fair 
to eiUTy all over the world the lesson which the 
Seientifie Exhibit can best convey to those wlm 
visit it. fit addition, a serio.s of eight jiamphlets 
on elu'inical subjects lias been pviblishcd, written 
in simple language for the general ri-ader, and already 
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a larfje number of these have been sold to the public. 
The (louneil feel.s tliat members of the A.ssoeiation 
will desire to join them in offering hearty imngratu- 
lations and grateful thanks to all who liave co¬ 
operated in this sucees.sfid enterprise. Jl is too early 
to attempt to estimate the total value of the K.xhibi- 
tion to the indu.stry, but the C'ouneil i.s confident 
that the arrangemeivls which it ha.s made will be 
apprem'd by the member.s and will be of la.sting 
benefit in tlie imjiroved .status of t'hemical lndu.slry 
among other liriti.sli indiislrie.s. 

Fit. MS I'OR I'hKMUAL l.Nnti.STliV 

In furtherance of its jjoliey of keeping the British 
Chemical Industry before flio public, the Couneil 
]ia.s had |)rc]>ar<'d two films re()re.senting the manu¬ 
facture and use of heavy ehcmieals and coal tar 
products respeelivciy. The films will be e.xhibited 
throughout the country at public, cinemas, iind it 
i.s thought that by this means the public will be 
educated as to the iniportaiiee of the chemical ijulus- 
try in national life. 

BltO.ttKASTtM.l 

The gciH'ial public have been further enlightened 
a.s to the im|)ortaia-e of the industry through the 
medium of wirel<'.s.s telephony. Onthe lit Sejdember, 
11123, the (leneral .Manager s[)oke on the iinjiortanee 
of "Applied Chemi.stry in Jlodcrn Jafe.’' 

.^^ARKIiT RUrOKTS 

As annoiniccd la.st year, the sy.stem of contributing 
weekly Market Keports to ('hrmislri/ .(■ fndtislri/. 
the official organ of the. Association, has beetv in 
operation throughont the y<-ar with marked apja'c- 
ciation and success. The Report i.s also made use 
of in other t<ehnieal journals. The Couneil feels, 
however, that it is desirable that a larger mimlwr 
of members slnaild eontrilmte information for use 
in the coin|)ilalion of these Reports, and ha.s issued 
an appeal to all mendiers inviting tlieir oo-(p])eration. 
As in ))re\'io\is years, artiele.s are being constantly 
WTitten by the staff to the technical press with a view 
to keeping the industry well before the public. 

Statistics 

'I’hc arrangement with the (.histoms Authorities, 
announced last year, whereby .statistics of import.s of 
dutiable article,s included in the Schedule to the 
Safeguarding of 1 ndu.strie.s Act are received monthly 
by the .Association, has been in operation throughout 
the year, and in view of the utility of the.se statistics 
and the appi-eciatifin which has been expressed by 
the meinbi-rs the f'ouneil has deckled to continue 
the arrangement throughout the forthcoming year. 

DYESTUi’t'S 

The Council has been in freijuent communication 
with the Board of Trade' on the jposition broiiglit 
about by the propo.scd agreenu'iit betwi'en the 
British l.)yestuff.s ('or|)oration and the Intere.ssen 
Oemeinsehaft and other allied matter.s. The business 
of the Council is to elevelop ehemkal industry in 
this country and to safeguard the interests of all 
its members. It has endeavian-cd to do this in all 
the advice which it has given to the Go\-ernment. 
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At the time of preparing this Report it appem 
unlikely that the agreement will be ratified until 
the dyestuffs branch of chemical industry has been 
reorganised. In such a reorganisation (he Council 
believes the raerabers would desire it to take part, 
ami the Council is willing at all times to give any 
po.s,sil)le assistance. The importation of certain 
British dyc.stuff.s into Italy has been the subject of 
negotiations betw'een the Governments of the two 
eountries. An agreement lias now' been made to 
permit of the importation of British vat and galJo- 
eyanine dyes into Italy free of duty provided they 
are accompanied by a certificate of origin signed by 
the Gemeral Manager of the A.saociation. Tlie Couneil 
considered the proiiosal to ostabli.sh a British textile 
school in China, and on the recommendation of 
Group IX appointed Mr. S. Whetmore of the 
British Ifyesluffs ('oi-|)oration to repiresent the 
Group on (he General Committee. 

SAi-Ecn.vKDiNo OR Tniiu.striks Ai'T 
During the yiar only three appeals have hcin 
heard by the Referee umler this Act. In thip Rochelle 
Salt case the Referee held (liat Rochelle Salt was 
rightly inehidcd in (he list as a fine chemical. Form¬ 
aldehyde wa.s renuned from the list, but sodium 
formaldeliyde snl]ihoxylate and zinc formaldehyde 
snlphoxylale were held to ho rightly ineludcd on the 
ground they wciv synthetic organic ehemienls. 

At.cotioi. 

It was nnuoiineed .it the Iasi .Annual Meeting that 
a number of eomission.s bad been made by the Com¬ 
missioners of Cusloins and Kxcise reg.arding the u,se 
of alcohol in ilw nneal niannfactnri', and a mi mor- 
andnm on the general position was sent to all members 
in Sejitember last. At the rennest of (he Commis¬ 
sioners the (iinneil has since submitled a list of 
ethyl eompioniMls in the inanufaetnre of which the 
use of })nre aleoliol, denatured witli 2 jkt cent, pure 
methyl alcohol, would he preferable to industrial 
spjirit, fuid has suggested a eonfertnee between the 
Government chemists and rcpnsenlatives of (he 
Association to disens,s the evidence in sup]iorl of 
the manufacturers' claim. 

Tran.spation ok British Riiarmai okieia 
INTO Chin USE 

The work of translating the British Pharmacopoeia 
into Chinese is actively jjroeeeding in Shanghai, 
and your Council i.s keeping in clo.se touch with the 
progress being made. (Vitieisma and suggestions 
which have been made by the Couneil on Ihe recom¬ 
mendation of Group VI have been adopted by the 
Translation Committee almost in their entirety. 

Pari.iamentaky Matters 
Your (kmneil has carefully watched legislation 
in so far as it affects ehemioal industry. I>egislation 
with regard to iSmokc Abatement, introduced into 
the House of Ixirds last year, has not become law 
owing to the change of Government, but it is antici¬ 
pated that the ipiestion will again he raised, and 
any future developments will be carefully watched. 

llie Petroleuni Bill, 11123, which had been intro¬ 
duced into the House of Lords to amend the Acts 
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of 1871 and 1879, was dropix-d bv tlio Comraittep, 
appointed to examine it. 

Consolidated Factories 
Bill will be introduced short) \-, and tlic Council is 
watching this matter. 

PRESKBVATrV’lS.S AND CoLOUBmo MATTERS TN FoOD 
The Minister of Health has appointed a Com¬ 
mittee to. investigate the use of Preservatives and 
Colouring Matters in food, and your Council arranged 
for evidence to be given on behalf of the iiartieular 
firms eoneerned. 

Prroir, Stanuarh Test for 
In view of the v'arieties of the metliods in use 
for testing Pitch, a desire was expressed that a 
standard method of testing Pitch which would be 
acceptable both to the producer and the user should 
be c.stablished. A Sub-Committcc has been inve.sti- 
gating the matter, but their labours are not yet 
complete. 

CfiKSYEK! Creosote, Standard Test for 
Uiflicultics having arisen between the producers 
and users of (.Iresylic Creosote as to the method of 
te,sting to be adopted foi' determining the quantitv 
of Tar .Acids present, a Sub-Committee was appointed 
to consider the matter. A method of testing has 
been adopted by the A.ssoeintion and submitted to 
the Briti.sh Fngineering Standards Association for 
adoption a.s the llritish Standard. The .subject is a( 
present being considered by that body. 

Patent Law 

'i'he question of Intenialional Patent law has 
been a subject which ha.s engaged the attention of 
your Council 'J'he necessity of having some central 
organisation to uateh the interests of British mami- 
facturers has resulted in the formation of the Trade 
Marks, Patent.s and llesigns Kederatioii, to uhich 
your A.ssoeiatiou has become aliiliated. The Patents 
Committee lias had several lengthy meetings to 
consider the International Industrial Properly Con¬ 
vention ol IHS.'l, which regulates international 
relations in industrial property matters, and which 
is due to be levised at an olbeial Coirfeienec to be 
held either this year or next, Bepreseiitatives have 
also attended (Amferenees of tht> federation on the 
same subject. 


received and accepted an invitation from the President 
of the Board of Trade to serve on the Committee 
which has been appointed t(» deal vvith this subject. 

CoNTRAl T.S 

The unsatisfactory features of Hie Forms of 
Contracts issued by the OHicinl and Pulilie Bodies 
haw been considered and representation made to 
the Federation of British fiidualries on tlie subject. 
As a rt'sult the Forms of Contract with (lovi'inment 
Departments have been amended, but so far ns 
Municipal Contracts are concerned the diflieulties 
which meinhers of the Assoeiation hav-c ex|auienced 
were not shared by tliose of otlier organisations, and 
in the cireuinstances it is felt that no useful action 
can be taken. 

Unfair Co.mpetition 

The question of Unfair tlompctition has been a 
■subject which liad engaged the attention of 'J'radc 
organi.sations generally, and your (touiioi) is repre- 
scntcil on a Committee set up by tlie Federation of 
Britisli Industries to eonsidi'r the .subject and to 
draw iqi roeommendation.s to tlie (lovernment with 
a view to their lieing considered liy Kxjicrts of the 
Meonomic Committee of the League of Nafion.s at 
their meeting in Geneva. Sir H. IJevvellyn Smith, 
Fcoiioniic Advd.sor to the Government, has dr,awn up 
a Memorandum eiiibod\ing the revised text of draft 
Articles of Convention on Unfair Competition, and 
these liavc been considered liy the Committee refeiTcd 
to, and amended suggestions put forward in the 
iiitere.sts of Briti.sli mamifaetureis 

CnioMicAi, Plant 

Co-operation with tiie British Cliemieal Plant 
Mannfaetnrers' Assoeiation has eontinned throughout 
the year, and as a re.sult of representations made to 
your Comieil by tiie Plant Mainifaetiireis, memlxTs 
have been asked as far as possibk- to place their 
ortlers for (’hemieal Plant with tho.se firms who are 
members of the British Chemical I’laiit Afamifae- 
turers' Assoeiation. 

CnEMIfAl, Knoixeerinc, Universitv Colleoe, 
Lo.mion 


Batino of Ma( iriNEKv 

The law relating to the Rating of Maeliinery in 
England dilb'is from that in operation in Scotland, 
and an attempt was made in tlie last Parliament to 
unify the .sy.stem, but, imfortimutely, the Bill was 
not passed inlo law. A Departmental Committee 
has been set up to consider the quest ion of the |)rineiple 
of the. Rating of Machinery, and your Couneil. 
through the Federation of British Industries, has 
suggested liiat tlie basis for valuation of industry 
should be the stnielurc of works plus (he first motive 
jxnvei’. 

(tEN.sn.s OF Prodlttion 

Mcmber.s will be aware that a Ceirsus of Production 
is .to be made on account of the current year. The 
President of the Association (Mr. R. O. Perry) has 


Vour (tomu'il reeeiv'cd a request from I'liiversity 
ttollege, London, to appoint a repre.sentat ive on the 
Sub-(tommittee for Chemical Engineering, and is 
pleased to he able to rejiort tliat Sir Jolm Rnmner, 
Hart., has agreed to repiesent the Assoeiation on 
that Sub-Committee. 

Tran.spcirt 

']'li(' 'iransport Department ha,s eontinned the 
policy of si'ttlement by negotiation vvliieh has worked 
very .satisfactorily. In August last a general redne- 
lion in railway nates wa.s obtained to a level of 
SO per cent, over the rates in o|H’ration on .lanuary 14. 
1920, plus certain flat rate additions, 'i'he proposals 
of the Railway Companie.s as to the terms under 
■whhsh merchandise, .other than dangerous goods, 
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would bo ticcrpUd foi' oonvoyaiKo al Owucr'.s Risk, 
buvo boon (k'.dt with, Jiiid as thr ivsult of incsiin^s 
witfi tlio railway ooj)ipani(‘s oril\' two or throe |X)iuts 
woio loft over for dotoriiiinatioo by the Hailway 
Ibilos Inbunal. 'I'Ik* l•(Uldilio|}.s of (’arriaf^o for 
i)ama^^<‘able (Joods, ^foroliatidiso !)v I'assoJi^or 'I’rain 
ajul Coal, ('oko and Fuol have abo i)ooii 

sotUod. Dnrinj,^ iasi Miniuior I ho railway ooitipanios 
submitted llioir pri»|Mt>.(‘d solieduirs <»f standard 
ohai’f'os to the Hates 'rnlatual. Ol>joetiou has I)oon 
takoii to the e|iai 7 re:'> (ni tile j^roliiid that thov are too 
'I'fio subjrot Avil] 1)0 diseussed iat('r with the 
Railway ( nnipaiiies, and if a^roomenl o<uuint la; 
miohod the Tfihiinal will bo askial to adjudieate. 

I ho "i ribiinal lias eommonoed a puMie eiapdrv 
into the (jiastion of tlio not revenue of th(‘ railwav 
<'orupani<'s. as provah'd for in Seel ion 5S of the 
Itailways Aet, In order tlud 'I'raders'interests 

may be^ safeeuardi'd, an ap^K'al for funds was made 
by tlio 'rj'aders ('o-ordinatine (^nnniitteo, and luoni- 
bers of the Association hav(' eoiitnbnted an amount 
over 

lilt' (juestion ol the retention of exeeplional J'ates 
under Section l!(i of the Railways Aet bas forjiied 
the snltjoci of neeol lal ions with tiie railway I'om- 
(lanies, with llie result that a seliemo lias been 
drawn up winch obviates tlu' neeessitv for memliers 
^iv'in^ (lai t leidais of eaeJi rati' tlmv n'Cjuiro to be 
retained. 'I’he lailways an' takinfr a record of the 
rates aeluallv used duiinti ,i period of two vavars 
from damiary I. UtM. an<l, subject to tbe provisions 
of the Act, all r.itcs used diiriiif' the luo \cars, Mifli 
a few iiimoi' exceptions, will he rcfiiincd for ii.-c aflcr 
the ajipointed da\. 

'I’lu! liiihility ol owncr.x of jirivutc w.igonx to third 
partic.s for dajn.jj^e arising hv reason of defects in 
such wagons lias received earefid attention (Vainsei's 
opinion was olifained, and tiie view expressed (hat 
the railway eoinjianies were responsihie to tliiril 
partie.s if iiegligeuee eould lie pro\ed against tlieiu. 
Tn some eases if would lie dillieiilt to sav whieli 
party would lie lialile, and euntiiries were Iherei'ore 
made ti.i sei* if tiie risk eotild hi' covered liv insiiraneix 
\ our (ioimeil is plea,sed lo la- able lo report- tliat a 
|ioliey iia.s lieen arranged at file rale of lid. per wagon 
pel' aiiniim (miniimim premium 3).s. per aimiim). 
provided all wagons owned are insured, 'I'lie amount 
eovi'i'ed is I'll),1)00, iiiehitliiig i-osts for anv one 
aeeident, and 120,1111(1, ineluding <'o.sts in anv one \ ear. 

I tie charges iiiatie at tlie various jau'ts throughout 
the kiugdoiii lia\e received tiie attention of your 
Council, and it is pleased to report tliat suhslantial 
moditiealioiis have been secured, (.kimplainis of 
tielay in the transit of l.ink wagoiw liave been taken 
tip Witil tile railway eoiiip.mies eoneerned, and it is 
lioped that more sati.sfaetory arrangeiiient.s will he 
made liy the railway.s to "ive generally' better facili¬ 
ties tor the tr.aiisport of lank wagons. In aildition to 
tile foregoing inattiu's, assistance has been given to 
various memtiers in eoniiexioii w itii ipiestious of rates, 
ela.ssification and sidings, which in manv eases liave 
resulted in eonee.ssion.s being obtained. 

M.\x Muspu.xtt 


FORTHCOMING EVENTS 

Sept. 1 laoN- xxi) .SrH-a, iNs'nreXK, Aiilmnn Meeting at 
and 5. Ilnti.sli Kinpire Kxhiliition, at 10,30 a.in. eiieh 
da\. (1) " Changes nl \'nlnnie ni‘ Steci.s During 
Jleat TrealnienI,'’ by b. Aileliieiin and tf. ft. 
Woddvine, -(2) " linesligations on the lloriiort 
I’cminliini Hardness Tester,” liy C. Ueiiedieks 
and V'. Christiansen, (.‘1) ■' Klfeet of Change.s 
ill Total Carbon mid in tiie CnndiUon of Car- 
tiide.s on tlie Speeibo Ih'sistance and on snine 
Magnotii- Properlie.s ol' Steel,” by I'k D. Cuinp- 
lii'll and (). \V. Whitney. ( 4 ) ‘‘I'iekling: The 
Aei ion of .\cid on Iron and Steel, and iho 
Dillnsion of Hydrogen Thiongli tlie Metal,” 
In C, A. Kdwardfi. ( 5 ) “ Kxainination of Iron 
Iroiii Koinirak,” by N. Friend and W. E. 
I’iioineyeroft, (th “On tin- Nature of High- 
S|i<'t'd Sts>el,’' liy M. A. ttrussman and E. C, 
bain, (7) ” Improveiiients in tlio Itrinell Te.st 
on Hai'denod Steel, including a Now Method 
lor Producing Hard Steel Dalis,” by A. Hnlt- 
gren. (8) ” Pre.sent Position oi the Theoru's 
ot the Hardening of .Sleet,” liy AV. Dosonhain. 
do ” I'dleet of I'^ree Surfaces on llio Pl.astie 
Detoi'iiiation of Certain Melals,” In- F. C. 
Tlininp.son and \V. E. \V. -Mdlington. 

.'ept 8 IxsTi'i'CTi-; 111 'JiKT.vi.s. Aiiniud Autumn Mooting, 
lo it. (o he opened at tiie Institution of Mei,-hanic'*al 
I'atginecrs, when AV. ,M, Cnrsi', S.U , will 
di-Inci the iliiid .aniiu.il Aniumn hi'ctnie. On 
.Scptendier h die morning will ho devnied to 
leading and di.scn.ssioii of papers, lollowed by 
Inuclmon at ihr Conmnight Itooms, Kingsw.av. 
dm adernoon lo lie .spent a( the Di'itish Empile 
Exliihitioii. On Septcmlioi Id lindiei- papers 
will lie pies'ciilcd loi- disiaissjoii, die .iHeriioou 
lii'ing dcvolcil III visits 10 works. A i<-copdon 
will ho held jn tlio evening at dm National 
i*iiysical h.ilior.itorv, 'IVddingion. A detaileii 
pingiammo will Is- i.ssued in Aiigiisf. 

'epi I'l Diu'l'isii E.viriiu; Kxiiiiirrio'v. Coni'eiemis of 
I'aigineci ing Sin ml ice, to he field in Conleroncc 
liiill Nil. t. .at Id .'td a in. Shin t papi-is on 
V. 11 ions Engineemig .Sulijecls will ho ii-ad .ind 
di.-r-iissed. Furdier infiirmadon and imkets 
may 111- ohiained from the Soeiclary, .Society of 
Ivngini-ers, An Inria Sljci-t, Wesdoimsli-i 

S.W I, 

SOCIETY OF CHEMICAL INDUSTRY 

ANNUAL AUTUMN DINNER 

riie Ainuiai Autumn Diiiiier of the Sneiety will 
lie held in Imndiin on Friday, Xovemlier 14, |!)24 

The place and linur iif meeting will he intim.ded 
later .tlong vvilli otliev detail,s. 

ANNUAL REPORTS OF THE PROGRESS OF APPLIED 
CHEMISTRY 

The eighth volume of these Reports is now ready. 
The price of the book is Ts. Od. to mombers of the 
Society, and 128. 6d. to non-mcmhers, po.st free in 
each case. 

A Member of tlio Society may purchase a set of 
Vols. II to VIII inclusive at the reduced price of 
£2 2s. 6d., and a Non-Member can procure a set at 
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CORRESPONDENCE 

“A POINT OF ORDER” 

Sir, I'l'ofi'ssor Lowry's lotli'r in yonr issno o{ 
•luly 11 raisis tlio question whether tlic signs — 
.'iml ! should lie iiseil in any sense but that 
denoting " a didieir or a surphis of one eleetroii. " 

1 subiiid that historieally the lirst use of these as 
eleetrieal sigirs was (o indieate the kind of elccti'iliea- 
tion, and tliis therefore has priority ovi'r the quaiiti- 
tative, aiiplieation. It seems to me undesirable to 
restrict the signilieaneo of the older signs, and the 
onus of linding satisfaetoiw new signs with a 
quantitative meaning sueli as I’lofessor Lowry 
lequires for his electro-eovalent double bond ri-sts 
with him. The dot and da.sh, already appropriated 
by phy.sieal ehemists as appendages lo ions, would 
jirobably serve his pur|)ose. 

As to the pairing <if signs, it may be pointed out 
that in my original jiaper on the ” ladi-nt I’olarities 
of Atoms '' it was made quite clear, 1 believe, that 
the e and — signs were to be understood as being 
paii'ed in a neutral moleeide, one pair for eaeb pair 
of mutually attached atoms between Avhieh a real or 
latent polarity distinetioii could he demonstrated. 
Thus tests for the jiolarities of atoms in vinyl ether 
lead lo two separate expressions ; 

ITI., (Tl. () Et and CIL I'll - t) Ki 
•ind I’role.ssor LowTy now takes exeejilion to such 
combined exjiressioiLS as 

(TL (Tl (tKt 

which is simply an abbrev iatioii tor the more 
■ iwkward forms, 

('ll. ('ll- () Et or ('IL ( II - () Et 


Xo single altenialite is free from objections; but 
the lirst, interpreti-d sympathetically, need give 
rise to no o d eoiifusion, and is to be preferred until 
a much betor one has been invented. 

Ihol'essor Lowry also disensses llu! phenyl group, 
of which a good deal has been heard lately. Kermaek 
and I’obijison (Tm/es.. 1922, 121, 4111) suggested that 
the benzene ring may funel innate .as a resonator 
ratber than tl supjiose) as ,i true key polarising 
group. Ilesi'arehes at Tfanelu'sler lend to eonlirni 
this or what may in reality amount to the same 
thing in the long run - to show that the feeble 
I'lectro-ehemical eharai ter of this grotip I'enders it.s 
action wholly sub.scryient to what Dr. Eliirseheim 
has termed its ■■quantitative" etfeet or factor. 
This factor is manife.sicd by the great .strength ol 
the bond by which it' attaches itself to any atom 
and a eonsi'quent ■■weakening" and ■tightening" 
alternately of tlm succeeding bonds and free or 
residual allinilies. How. in .spite of the apjiarently 
non-polar character of sueh disturbances, the ajipar- 
ently inconsistent behaviour of styrene, for example, 
towarits polar reagents can be rt'dueed to order, 
without the introduction of any new assumption, 
Avill .shortly be demonstrated elsewhere. 


In the hope of partially dispelling certain pvi valent 
misundeistandings, may I be allowed to add the 
following remarks. The principle ot indiii cd alternate 
polaritie.s does not .supersede the three an at factors 
in organic eheinistrv so ingenionsL iii.iiiipulated by 
Eliirseheim in his classical pa)iers, lint el.inns recog¬ 
nition a.s a. fourth I'aetor {overlooked by Khirseheim 
ill his ealeiilalions), and one as well worihy of eon- 
sidcration as the other three, often as-umiiig the 
leading role. Xext. it is not. as I'lofe-sor Ingold 
erroneously .issiiiiies (2'rmis , 1922, 125, ttl'. a part 
of the disputed ]irineiple (hat wTien tervak nt nitrogen 
and divalent' earboii act in opposition the oxygen 
is invariably the key atom 'I’he original statement 
{Mem. Mnnckf’.ild' fJ/.tiiiil Nor.. I92(t. 64, hi, 1) 
ran as follows -- ■IVliere they are in euinpetition 
the infhieiice of the oxygen i/.'omhi/ appears greater 
than that of tli<" nitrogen." (The italii's .ire new'.) 

Lastly, it' is no ]iart of the piiiniple 'hat the 
piling up of homogeneously arranged key atoms 
necessarily enhanees the effects initiated by one 
key' atom. This fact was obvious from the beginning, 
and the carbonyl gnnqis and the a-hydrogeii atoms 
of earboxylie acids are ineompar.ably less leaetivo 
than the eorresponding aldehydes or ketones in 
spile of the additional oxygen atoms homogeneously 
.irr.iiiged, .\s systems strive towards homogeneous 
.irrangeinents, so miiiima of potential I'liergy oeeiir 
with eonijiiete ■ hoinogeiieity ' as with complete 
syninietry ; iiiaxiina of potential energy .ire to be 
expected with some degree ot hetcrogeiieil \ 

Organic chemists will ijuiekly recognise tli.it Hu; 
polai additive re.ieiioiis of carbonyl in tie' . omple.x 

CIL 

,.(t O are most m evidence, not when A is 

A 

,01 atom or group siicii ,is —t'l, '-(IH. O Et, or 

XHj, tending to enhanee the neeess.iiy induced 
positive character of the carbon atom, bid when 
A is -H or ■ -(.‘0.,'x, which fuiietioii in tii" opposite 
way from the carbonyl oxygen which eoiifeis on the 
carbon .itoin its distinctixe, eharaeteis 1 am, 
Sir. etc., .\uTHei; LtPunnTii 

The Unix^ei-'-itv, .Manchester 
■ Inly 11, 1924 

Sir,- 111 a. recent letter entitled ■ I’oinf of 
Drder " (this vol p. 722) ITofessor Lowry protests 
against the )irae(ie(‘ of using phis and minus signs 
■■ in siieh a w.iy that ions and nioleeiiles are not 
disliiiguished front one another." In the same 
letter I’rofes.sor Lowry refers to me in a way which 
might suggest that 1 am an upholder of the eustom 
of which he disap)iro\es. I may, therefore. (Kwhaps 
be allowed to make my tiosition clear, and to say' 
(hat, on the contrary, 1 entirely agree with him in 
his condemnation ot the iiraetiee. The misunder¬ 
standing which led Profe.ssor Iiowry to quote certain 
polar formul.at which I xvrotc at the (Tieiiiieal Koeiety 
is a very curious one. for it will be evident to anvone 
who reads the report of that di-scussion" This vol. 

■1' Despite some obvioirs niispriids, ■•a key i-xisitimi'’ 
for " key-positive,” 
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p. <565) that T was using the language c-mployed by 
the principal advocates of the polarity theory merely 
for the pui])ose of showing to w'hat fallacious results 
a fallacious theory can lend, and not in the least 
because 1, mystdfj believed a word of it 

Kvery student of Organic ('lu'mistry is aware 
tliat carbon valencies possess some attribute (of 
fpiality, or of aiiunint) which (tan altertiate along a 
chain. All are aware of tlie e.xistance of an inibience 
which manifests itself near certain groups, and may 
ni>tly be termed a '' polar" influenee. Illy own 
study of the numerous facts, and many discussions 
with my friends and co-workers, hav(', however, 
convinced rue that the combination of these two 
ideas into a “ theory of alternate polarities " 
(whether a general theory, or one relating to double 
bonds alone) is wrong. It is, I beli(>vp, a false eoin- 
bination of corr(‘et ideas, and, de.S])it(t all the attrac¬ 
tions of its simjdicily, it is not, nor will any so 
elementary a generalisation turn out to be, the 
true solution of our dillieulties.- I am, Sir, etc., 

ClIRISTOrilEU Inoot,)) 

THE USE OF ALUMINIUM 

Sir,—Aimvering the impiirv of Mr. >lo.se[ih Ihirne.s 
on page (itiV of your i.ssue of dune 27, as to how the 
idea originated that food cooked in aluminium i.s 
injurious to health, it sho<dd be remeinbere(l that 
the aluminium u.sed in making pots and tlie like 
may in some cases contain metals other than 
aluminium, <•.(/. zinc or copper, added mainly to 
make the alloy work right. If ziiie or c(jpper 
dissolve olf, there may be trouble, but the greatest 
care- must be exercised in finding the facts in any 
particular case, for the illness reported may of course 
have (pule other causes -Y'ours, etc , 

. T R RO M n AI. E X .C MI > K R 

July II, 1!I24 

SAFEGUARDING OF INDUSTRIES 

Sir, I ha' e read with interest Sir William l’()]>e's 
letter in vour issue of the Kith ult,, commenting on 
mine of ftlay 2. As w e have had each t he opportunity 
of stating our views, I have no doubt Sir M'illiam will 
agree that no good pur|)oso will be served by a 
lengtheiu'd corres|)ondenee, and that it will be 
suilicient to leave tlu' issues raised to the considend cm 
of vour readers. I am. Sir. etc., 

Wm. E. K\\ 


PERSONAL AND OTHER ITEMS 

The death lias occurred of Dr. N. Lorenz, who will 
bo remembered as the originator of a method of 
e.stimating nitrogen. 

Dr. M. Benjamin, the editor of the publications of 
the IkS. N^ational Museum, and an original member 
of the Society of (’hcniical Industry, has been made a 
knight of the Order of the (.'rown hy the King of 
Italy, ill recognition of his attainments in Science. 

The fierniaB Dyeslufls Industry 

According to a report by the U.S. Department of 
Commerce, the Italian dye market practically 


July 25.192t 

under Oerman control, and if the cartel ” and the 
British Dyestuffs OoriKiration complete an agree¬ 
ment, German interest in British dye inurkids will 
be iiniRutant. The possibilify of an agreement 
between Swiss d.ve interests and the “ cartel ” i> 
discussed, and it is suggested that Franco can main¬ 
tain “ only a, limited inchipendence ” of the “ cartel,’ 
which ap\x*ars to have been at work in llus.sia 
Expansion of the “ cartel " is limited, however, by 
the natural resimrei'.s of Germany and costs must 
grow Iho more dejieiident Germany becomes or 
im|)orted raw material.s. Tlie industry tends toward' 
self-suffieicney, eontroliing jiower, mines and a 
state.s U]i to tinished products. At present aeti 
\(()ik' is being carried out to lind new applicatii 
- {Oil, Paint and Drnrj Itep., June HO, 1924.) 


COMPANY NEWS 


MONO NICKEL CO., LTD. 

1 

Presiding at the tenth annual general meeti 
the Bight Hon. Sir Alfred Mond refcired to tl>' 
death of Kir Edmund Walker, the late prosidcr n 
the Bank of Commereo of Canada,_ who liad d -3 
sented tJie firm in Canada for a great many-I 
and to tlie death of Mr. P. J. Bloomer, the t, 
manager at Clydach, who was, eonneeted with 
company since its first inception. A profit and lo 
aoooiiul was piihlished, for the lir.st t me, whp' 
showed a balance of protll of £270,4.77 .Mitic*^" 
had been made during the year to mines and othei 
proirerties in Canada of £104,020, whieli, except foi 
.£13,000 trnnsferri'd trom suspense account, repre 
sented expenditure during the year in Canada oi 
eomstruction at the Coniston Smelter, enlarged b\ 
the addition of a third unit, now in operation, ami 
on special d(.'vel()pmenl work at one of the mines 
The amount of £79,.SOS had been written off fron 
special deiuceial ion reserve, in respect of tlic valui 
of the (kiiiadian jirojierties, leaving a net additioi 
t(.i the same of C25,002. Additions made to pro 
Xx-rties in the Uuil(.'d Kingdom amounted to .£224,712 
which itieluded £130,075 transferred from susxjcnst 
account. The sum of £106,292 had been wriften ofl 
the jiropeity at Clydach. A balance still remained 
which would be allocated in due course. 


The credit balance on prirfit and loss for the yeai 
was £270,457, £31,317 less than in the xu'evimis year, 
due to tlie low juices xircvailiiig for the main xjroducti- 
—nickel and copper sulphate-—during the grcafei 
part of the year, the price now obtained for thest 
being below x»'e-war value, although the costs ol 
production were above the pre-war level. The same 
occurred with regard to copjier, the xiDces being 
unduly dopre.s.sed on account of close comirctition, 
The exchange fluctuations in the main exxxirt markefi 
•—Prance and Italy—-made business very difficult. 
'J'here was an increase of 47 jx'r cent, ii) ~ tonnage 
of nickel sold. The use of nickel in non-ferrous alloys 
was continuing, and some of the big countries had 
substituted nickel coins for paper notes and silver 
coins of small denomination. The rise of nickel was 
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rapidly growing, especially in America, and the, 
company had established considerable works there 
and also associated itself with a concern which was 
hegimiing to market nickel utensils on a considerable 
scale. 1'hLs company, being in its initial stages, was 
not producing anything towards the dividend of the 
comiiany, but progress was being made, and it was 
hoped that in time it will be a valuabki concern. 

A good deal of the. jimjudice which existed in the 
past, and of the difhculties put in the way of the use 
of nickel owing to insufficient technical re.searcli, w'as 
being overcome by the company, which controlhal 
production in all its .stages. 

Messrs. Henry Wiggins and do. this year declared 
a dividend of 10 per cent, on the ordinary shares, 
free of tax, over a (x-riod of nine months, a's again.st 
4 per cent, over twelve months for the previou.s year. 
This concern wa.3 becoming a valuable ass<>t to the 
Mond Nickel Co. 

The accounts were passed and the following divi¬ 
dends were declared :—To the holders of the .500,000 
cumulative preference shares and the 2,tX)0.000 non- 
cuinulaliv(' preference shares of £1 each, minibered 
1 to 2,5(Kt,000 inclusive, in the eajiital of the eomjmny, 
a dividend of 7 pei' cent, per annum for the yenr 
ended April 30, 1024, including the interim ilividend 
paid on March 3, 1024, and snhject to the (hsluction 
of income-tax. To t he holders of t h(! OOO.OtK) ordinary 
shares of £1 each, nnmhered 1 to OOO.ftOO inclusive', 
a dividend of 2.s (id. per .share, subject to de'duction 
of income-tax, and including the interim dividend 
paid on March 3, 1024. On the motion of Ihi' 
i-bairman, seconded by Mr. Robert Mond, the 

riitiring directors (Dr. C V. Corle.ss, Viscount Kiieigh, 
(Sir Roliert Hadff-ld, Ht., and Mr. Robert .llatliius) 
W'cre re-elected 


REPORT 

An.novt. Report op H..M. Chief Inspei tor op 
I'bil TORIES AND W'oKK.SIfOPS FOR THE VeAI! 

1023. IV 120. Cmd. 2IG5. H.M. Statioiierv 
Office, 1!)24. I’ruo 3fi. 

The r.Tw silk industry is in a \ cry bad state owing 
to foreign eomjietition and also to the rapid giowtli 
in the niamifiietiire of artiiieial silk ; an aitilieial 
silk factory has heeii extended in Coventry and another 
large works has bei'n opened in the Wigan district. 

With trade in .such an unsettled condition, new 
developments have been less niimi'Toiis than usual in 
1 le Miillands. Perhaps the most striking are : tlu- 
development of large electrical power stations ; also 
the introduction of the " Sehoop ” process of metal 
coating by a finely-divided spray of molten metal : 
tlic manufacture of synthetic ammonia and nitrate.s ; 
now operations for jiurifyiiig lead by a wet chemical 
jirocess ; an electrolytic process for the manufacture 
of carbonate of lead, and the further dovelo]inicnt of 
the internal combustion marine engine. Production 
in the manufacture of stainless steel and rustless iron 
has made rapid striiles, and many new develoinneiits 
are recorded. 

The initial difficulties met with in the administra¬ 
tion of the celluloid code are being gradually over¬ 


come, hut some eases, particularly those relating to 
inward ojmning doors and the means of escape in the 
tenement factories in Sheffield, luiw not yet Ixsen 
satisfactorily settled. Many interests are involved 
and consequently the work i.s slow , but steady pro¬ 
gress is being made to ensure conijilianee with the 
ref|uiromonts. Trade depression and linaneial strin¬ 
gency have pi'cveiited more rapid progress, 

Cheiiiiail ll'orAs, -iSubstanfial eoni|)lianee with the 
rc((uLreiucnts of the Regulations has been .seenred 
without re.sort to a single pi-oseeutioii. .Mr. Rrothers 
(Warrington), in whoso district there are a large 
iiuinher of important, works, rejiort.s that the manu¬ 
facture of salt cake has now become almost a mere 
minor iiroduct. Dm; ease of arseniiirettc'd hydrogen 
poisoning arose from the snliilion of zinc residue 
in sulphuric acid, w ith the esea]ie of fnines into the 
workroom. Suppression of dust is the chief diffi¬ 
culty where certnin materials are eons eyed long 
dustance.s, and economical forms of mechanical 
conveyance do not lend themselves readily to en¬ 
closure ; sucoe.ss has not yet heeii attained. No 
difficulty ha.s been o.xperieiieed in securing efficient 
illuiniimtion ; in fact there is raiviy any deficiency 
found. As regards iiiHanimahle dust, it has been 
found necessarv to have doulile air-tight glass covers 
for iucande.sceiit electric lamps about coal grinding 
])lanls for furnace firing by dust. Improved methods 
of dealing with du.st are discussed at length. 

The liability to an escape of a dangerous gas or 
fume wliich calls for the provision of respirators, 
etc., exists in 27 of the cliemical works. In Iff of 
lhe.se 27 factories apiiaratns is kept of the derinitelv 
safe type wliere only outside air is breatlied, but in 
many of the.se Iff works it is desired to retain the 
right to use an apjiaratus of the Tower or the Army 
Box Absorber or the sclf-eontaiiied Mines Rescue 
types. Ihe monthly cxamiiialion is regularly^ and 
methodically iierformed. 'Iherc have been casi's of 
gassing in chemical works duriin: llu' year due to 
earbon monoxide, sulphur dioxide and to chlorine, 
hut in no ease was it diii' to a faiJiire to ob,serve the 
regulations, t'ert aui ty |H‘s ot self-eontaiiied lireathiiig 
apparatus have been ajijmned for use in mines by 
the Minos Department of the Board of 'Trade and, 
upon application being made for their ii.se in ehiinical 
work.s, approval will he given. 'I'he jireeautious 
ngain.st inadvertent production of ai’seiiiiiretted 
hydrogen are generally well ob-served, and wooden 
buckets and sjiades. I'opper or h'ad scoops and 
ladles are generally' used for tins pur^iose. In 
sulphate of ammonia })laiit.s a copper scooji is usually 
used. The provision of drenching W'atcr and eye 
wash bottles has been found with but few exee])- 
tions to be satisfactory. 

Many applications for exemption were received 
fi’om gas undertakings in re.s{x;et cif sulphate of 
ammonia and tar-dehydrating plants. Agreement 
ha.s been come to with the National (las (.'ouncil as 
to tlie exemption to lx. given for sulphate of ammonia 
plants but not for tar plants. The danger of ejiithelio- 
niatous ulceration from tar exists even in small works, 
and it is not desirable to’give exemption from the 
necessity to provide suitable batli and wasliing 
acooiumodaticni. Eighteen certificates have been 
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f;iri.ntc‘il tliiiind ihc year, mainly tn ptiniil llic iisc 
<if piililir; hatha inslca<l iif ])r()\ ulini; Iniih accninmoila- 
tioM at tlic works, 

'I'ho nsc of tlm plastio form of ruhhcr mixed with 
load oxide is inereasiii)'. By its use exemption from 
the recpiirements fo provide exlianst xcntilation and 
l<j fiave ])eriodieal medical examination of (he 
xvorkers follows automat iealix. 'I'Ik' chief develop¬ 
ment that ha.s heen noted is the Use of rnhher solu¬ 
tions in the manufaeture of en'ye soled tennis and 
similar shoes, which hiiug these, works williin tlie 
scope of the reenlations. 'I’he trade has readily 
complied xvith the i-equirements, and Die dan.yi'r has 
heen Guarded aaainsl from the outset, The demand 
for this rnhher solution ha.s led to an extension in its 
manufaeture. It is generally made in meehauieal 
mi.xers, from which the danger of e.seaping fiinu'S is 
limited and can he adequately met hv maintaining a 
suitable ventilation. 

The advantage of good natural lighting in work.s ha.s 
also heen realised, and a new method giving a good 
illumination towards the centre of wkle hiiildings 
tlejieiids on light refraction The itlea aiipears fo he 
to throw the light horizontally across the room, no 
matter in what direction it may fall iqion the outside 
of the windows, hy means of " prismatie gla.ss,” the 
surface of wliieli, instead of being smooth, is ridged 
x'ertieally at, angles of dti or t.') or (in . whichever 
is preferred. 

K-xeept ion.s to the geiu'ral eompli.inee w ith tStalutory 
Welfare Orders are to he found in elirome dyeing, glass- 
bottle making, and in a less degree gla.ss-hevelling 
'I'hc hi-weekly inspection of lingers is dillieult to 
observe in the large dyeworks by reason of the refusal 
of some of the operatives to siihmit to examination. 
T'he hi-wcekly examination of the lingers has not 
only resulted in the di.seiuerv of septic wounds duo 
to eau.ses other than ehroiiie, hut has liad tin* intended 
etfeet of eliminating men susecptihle to chrome 
eczema and chrome ulceration from rooms in which 
chrome, is used. In i.no factory where three chrome 
ea.ses due to fluoride of chrome, which is not within 
the .scope of the Order, had oeeurred in the jirinting 
of wool, the occupier consented to carry out the 
whole of the provisions of the Order in relation to 
this process 

.Medical inspeitton inquiries among otheis, related 
to special incidence of lead ])oi.soning in shiphreaking 
,ind in the manufaeture of electric aeeumiilators ; 
visits to certain centres in (Jermany to see the effect 
on horsehair of low-pre.s.sure steam disinfection as a 
means of protection against anthrax; incidence of 
epithelioniatous ulceration among mule spinners 
from miiieial oil .uid in the manufaeture of ai'senic 
compounds ; the following up of the tir.st delinitely 
leeorded eases in this country of mangane.se ]ioisoning. 
Heferenee is also made m some detail to fatal poison¬ 
ing from arsi'iiiurelled hydrogen gas, from fumes 
from melted eadmiuni, .ind from liiar/.ol ; and to 
effects on health from new developments in the use 
of organic chlorine soKeiits, sueh as Iriehlorethylene, 
in a ffixiug rrf'pe .soles in I he boot trade. The following 
is a table showing the iiurahor of eases of poisoning 
due to lead, phosphorus, arsenic %i«l mercury, toxic 


jaundice, epitheliomatous and chrome iiloeration and 
anthrax :— 


DistMISf' flllll I ll's 

Id-ml jtoisoriitig - 

1. Siiicltinj; of iiietals 

2. lUumluiiK lunl .sohlt'Hng 
2u Sliipljreakinji . . 

4 FiliMMJttinji: 

Otlui* rontio-t with 
niolluii load . . 

7. \\ aiul rod lea«l 
S. IVfttt'iy . . 

‘4. Vitn.'ous foainfUin^ 

10. afcumnlatt'rH . 

11. Isolds and oolom.s 

12. Indifirubbt'i’ 

1.4. (‘oochbuildhig .. 

14. Shipbinltlirij; 

1.7. Paints iisod in other 

indusi lies 

10. ()J her nuliistnrs 
PliosphoriLs poisoning 
.Ar.scmr; poisoning 
Morenrifd jmisoning . . 

4'oxi(.‘ jaundifMt 
lOpithflioinatous xilct'rat ion .. 
(4ii'onio nluci.dion 
Anthrax--- 

1. Wool. 

2. Horsrliair 

3. Jlninlling of lluh'^ mol 

skins . . 

4. Otlier indiisIrioH 


t!)2:! 

1022 

1921 

s:t7 (2,-.) 

247(20) 

230 (23) 

19 (2) 

0(2) 

27 (4) 

s ( 1 ) 

8 

7 

:|8 

17 

7 

0 (1) 

n 

12 (1) 

•> 

•i 

1 

12 (1) 

1.7 

■(1) 

97 

22 (2) 

17 (1) 

•U (It) 

42 (17) 

3.7 (It) 


3 

8 

9.7 (2) 

32 

3.7 

11 (1) 

14(1) 

13(1) 

.7 

3 

4 (1) 

13 (3) 

1.7 (1) 

20 (1) 

8(1) 

12 (1) 

4(1) 

21 

23 (2) 

12 

13 (2) 

J9 

23 (t) 

4 

0 (1) 


7(2) 

3 

1 (1) 

,78 (4) 

32 (3) 

32 (2) 

.78 

42 

29 

40 (5) 

4.7 (7) 

2.7 (0) 

14(1) 

]9 (3) 

II (3) 

9(2) 

9 (1) 

4 11) 

22 (!) 

10(1) 

Mil 

1 (I) 

1 

2 (1) 


JV./V. - The principal numhors n-lato (o tigures in 

bmckots to (leatJis. Kntal cases not reporb'd in prcvioxis 
,Vt‘iirs are in(‘liid<‘«t a-x Itoth <“,isi's aiul di'idhs. 


Two cases {one of them fatal) from arseniuretled 
liydrogen oeeiiried in a dross relining foundry, asf" 
result, of a thunderstorm. An alloy of arsenic is 
present in the ilross, caps hie of giving olf com¬ 
paratively large quantities of arsoniiiretted hydrogen 
under the aelion of eohl water. It is known that a 
eompound of aluminium with arsenic readily evolves 
ar.sine on treatment with water. 


Anthrax. —'I’ho ligiires for wool show the, eUeel of 
the station for disinfection at Liveri>ool, only one ea.se 
hav'ing heen r(^po^ted from Bradford. (If tluv 14 
cases, Ka.st Indian Wool was ))resent in the wool 
handled in at least !iine. Anxiety exists in the tr.ade 
as to the risk of anthrax from horsehair, especially 
that from Russia and Siberia, as out of 18 eases since 
January 1, 1022, 11 (three fatal) were duo to this 
material. As the plant of the Wool Disinfecting 
Station at l.iveipool cannot deal with tail hair, the 
(luestion was raised whelhcr the method of steam 
disinfection of foreign hoivschair and bristles required 
iimh'r th(! t.'erman regulations since 189!) eoulrl n(.)t 
be adojded. 

Four ea.ses of chrome ulceration oeciured in a 
paper mill to persons employed in prodneing chromate 
of lead, by double decomposition, the .solution of 
chromate being poured into the beaters containing 
the half-.stulT from whence it passed to the paper 
maehinc, produeiiig a yellow'-tinted paper, 'j’he 
workers had to feel wilh their fingers tlte eondition 
of the “ half-stnil ’ to ascertain when it was fit 
to be discharged to the mill, and the wearing of 
gloves for this was impracticable. Since the out¬ 
break, the firm has supplied good washing aecom- 
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modal ion and first-aid r< (iui.sitos, and fins arrungt'tl 
for regular insjiection of tho lingers. No further 
eases liavo been reported. 

Iiuiuii y lius been made into outbreaks of der¬ 
matitis arising from many substane-es used in indu.stry. 
The eases miiy be olas.silied as follows ;—Dyes and 
intennediate.s 2+; alkalis, caustics, acids, 15; 
turpentine, 14 ; volatile liquids, spirit polishes, etc., 
II; Hour, sugar, etc., 0; wood dusts, (1; lime 
and calcium eomj)oun<ls, 3 ; miscellaneous, 13 ; 
non-industrial, 5. In an inquii y into I he prev alence 
of vlermatitis among fur dyers using iiara- or meta- 
[ihenylenediamene, tho number of cases found was 
small, e.onsidei'ing the irritalivc ell'ect of this dye on 
the skin. 

d'liree non-fatal easivs (two of them rescuers) of 
unconsciousness ])roduced by triehlorethylene oeeni r- 
ed in the painting of a brewing vat with a ])repa- 
ation of enamel. No instructions had been given 
on th<i label on the cmitainer of the enamel, exeiqit 
that when it was nsial in vats there .should be free 
ventilation, \ s|K'eial cautionary notice' is now 
issued with the enamel. 

No delinite |)oisoning from amyl aeet.ife has been 
ob.served, although its use has considerably increased. 
I'nie.ss localised exhaust ventilation or good general 
v<'nlilation is maintained, the workers suffer from 
headache, drowsiness and ihi'oat irritation, )>ar- 
lieularly wluur first eomimmeing work. No per¬ 
manent injury to health results from inhalation of 
this fume. 

The use of solvent recovery plant.s in the india- 
rubber industry appears to bi' increasing owing 
to the greater elliciimey' ot modern methods of re¬ 
covery. In some eases 70 per cent, of the solvent 
spirit is said to be recovered. Tn the proee.s.ses 
)f spreading, calendering, and '' frictioning, in 
v\ liich a rubber dough, heavily charged with naphtha 
or similar spiril, is u.sed, there is always a danger 
that the electrostatic charges created on the suiface 
of the fabric, may give, ri.se to sparks and ignite 
the vapour from the spirit, thus causing a fue or 
an explosion. This dangbr is well reeogni.sed in the 
indiarubber trade, and has doubtless hindered the 
introduction and develo|)nient of .solvent-recovery 
plants. Till- use of Hue gas has proved successful 
in preventing tire in solvent-recovery plant. 

The po.ssibility^ of an explosion occurring through 
the ignition of a cloud of line dust of anj' combustible 
material does not appear to be sulfieiently realised 
by many occupieivs and managers of faelorie.s. In 
some cases where the risk is known, the precautions 
taken to avoid or to minimise it are very inadeipiate. 
The majority of explosions due to this cause were 
due to dusts of carbonaceous materials, e.<j., vegetable 
products, coal, dye sulxstanees, naphthalene, elionite, 
pitch ; but .some explosions have been due to Rul])hm’ 
dust, and in previous years explosions from aluminium 
and magnesium powders have been reported. 'The 
manufacture and u.se of these mi-tallie jiovvders liave 
decreaserl since the war and additional jireeautions 
have been taken by the firms concerned so as to 
l educe the risk of explosion ; no explosion of metallic 
powders has occurred during the past two years. 


MARKET REPORT 

This Market Report is conipilofi from special informatioa 
received from tho Manufuutun js (f.iM-uinod. 

Uiilets otherwistt stated ths prices quoted heloio cover fair 
(jitarUUies net and n-aked at .sellers' u'orLs. 

OENHRAL HEAVY CHEMICALS 

Acetic Acid, 40% toch. .. £23 10a. per ton. 

Acid, Boric, Ooimnercial— 

(/Tyat. . . .. . . £45 per ton. 

Powder .. .. £47 jicr ton. 

Acid Hydrocldorio .. 3 h. Od. Os. per cHtboy d/d., 

according to purity, strength 
an<i locality. 

Acid Nitric 80° Tw. .. £21 lus.—£27 per ton niakora’ 
works Recording to district and 
quality. 

Acid Sulphuric* .. .. Average National prices f.o.r. 

iiiakors’ works, with alight varia* 
lions up and down owing to 
local conaidcrationa : 140° Tw., 
Crude Acid, 058. per ton. 168* 
Tw., Arsenical, £6 lOs. per ton. 
168° Tw,, Non-arsonical, £6 15a. 
per ton. 

Ammonia Alkali. . .. £6 158. per ton, f.o r. Special 

terms for contrauta. 

Bleaching Powclor .. Spot £11 d/d. ; Contract £10 d/d. 

4 ton lots. 

Bisulphite of Lime . . £7 per ton, pa. kagea extra. 

Borajc, Commercial- - 

Crystal .. .. .. £25 per ton. 

Powder .. .. £26 [)er ton. 

(Packed in 2 cwl. hags, carriaga 
paid any station in (treat 
Britain.) 

Cttlciiun Chloride . . £5 17s. 6d. per ton d/d. 

Methylated Spirit 04o.p.— 

Industrial .. .. 38. M.—3h 5d. per gallon, accord¬ 

ing to quantity. 

Mmoralised .. ..48. 2d. - Is. Od. 

Potash Caustic .. -. £30- - £33 per ton. 

Potuas. Bichromate .. 5jd. per lb. 

Potosa. Clilorate.. .. 3d.— 4d. per ll>. 

Salammouiao .. .. £32 per ton d/d. 

Salt Cake.. • - .. £3 10.8. per ton d/d. 

Soda Caustic, solid .. Spot lots: delivoied. £16 17s. 6d. to 
£10 79. 6d. per ton, according to 
strength. 208. less for contraota. 

Soda Crystals .. .. £5 5s -£5 10a. per ton ex railway 

de[>ola or ports. 

Sod. Acotato 97/08% . . £24 per ton. 

Sod. Bicarbonalo .. £10 10s. f)cr tmi, carr. paid. 

Sod. Bichromate.. .. 4Jd. per lb. 

Sod. Bisulphite Powder 

60/62%.. .. .. £18-- £19 per ton, according to 

quantity, f.o.h., 1-cwt. iron 
drums included. 

Sod. Chlorate . . .. 3d. per lb. 

Sod. Nitrate rofd. 90% .. £13 5s.—£13 10s. per ton ex 
Liverpool. Nominal. 

Sod. Nitrite, 100% basia £27 per ton d/d. 

Sod. Sulphide cone. 60/65 About £14 lOs. per ton d/d. 

Sod. Sulphide cryst. .. £9 per ton d/d. 

Sod. Sulphite, Pea Cryst. £15 i>or ton f.o.r. I^ondon, I cwt. 

kegs included. 

RUBBER CHEMICALS 

Antimony sulphide— 

Golden .. .. .. S^d.—Is. 4d. per )b., according to 

cjuality. 

Crimson .. .. Is. 3d.—U. Cd. per lb., according 

to quality. 

Anmaio Sulphide, Vellow la. Id. per lb. 
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Barytes .. 

Oadmium Sulphide 
Carbon Bisulphide 

Carbon Black 
Carbon Tetrachloride 
Chromium Oxide, groon. 

Indiarubbor Substitutea. 
White and Datk 

I#amp Block 
Lead Ilypoaulphito 
Lithopone. 30*^0 .. 
Mineral Rubber “ Rub 
pron " .. .. 

Sulphur . . 

Sulphur Chloride 
Thiocarbunilide .. 
Vermilion, jinlo or (hvp , 
Zinc Sxilpliide 


♦ £3 lOs, to £6 158. per ton, accord* 
ing to quality. 

. 3s. Od. per lb. 

. £24—£20 per ton according to 
quantity. 

. 7d. por lb. (*x wlmrf. Dearer. 

. £50 per ton, drums froo. 

. la. 3d. per lb. 

r4jd.—0|id. per Jb. Doinand very 

) bri.ak. Rricoa likely to remain 

J steady owing to tirrnnoss of 
rapuseed oils. 

. 4r>s per ewt , bari'^ds free. 

. 7Ad. per lb. 

, £22 10a. per ton. 

. £15 IOb. per ton f.o.r. London. 

. £10—£12 per ton, necording to 
quality, 

.3<.l. per lb., eiirl)4')ys oxtr;i, 

2s. Cd. por lb. 

. -Is. 10(1, per Ib 
T^d.- -Is. 8d. [)er lb., aceording to 
(|iiality. 


WOOD DISTILLATION PRODUCTS 
Acetate of Limo—■ 

Brown . . 


Orcy 
Liquor . . 
Cliareottl . . 


Iron Liquor 

Bad Liquor 
Wood Creosote .. 
Wood Naphtha -- 
Miseil)]<‘ 

Solvent 

Wood 'J’ar 

Brown Sugar of Lead 


£14 lOs. per ton d/d. Demand 
active. 

£iy—£2(t per ton. Fair ilc'mand. 
9(1. per gall. 32“ 'J’w. 

£7 6h.—£ 0 per ton, according to 
grade ami lotality. Demand 
bfluw normal. 

Is. 7d. per gall. 32“ T\v. 

N. 2d. „ „ 24“ Tw . 

lOd. -Is. per gall. 14/15“ Tw. 

2s 7d. per gall. Unrefined. 

58. pergall. O.P. Market dull. 
r>s, Gd. per gall. O.P. 

Fairly good donand. 

£5 per toil. 

£46 jior ton. 

TAR PRODUCTS 

Prices in this section show some irr<^giilariiy aci-ording to 
district, in the North Fast (jountii'S, for m.stanee, authraceue, 
oil, solvent naplitba and jiajilitluxloucs arc clioapcr than iii 
Lancasliiro or London. On tlu' other Imnd, crudi^ carbolic 
and eroosoto ai-e doar»*r. 

Acid Carbolic— 

C'rystiils 
Crude Go’s 

Acid Cresylic, 97/99 
Pale 05% 

Dark 

Anthracene Paste 40 

Anthracene Oil - 
Strained 
Unstrained 
Banzolo— 

Crude 65’a 

Standard Motor 

Puro 


6i<L- Gi|d. jX'r Ib. Fair inquiry. 

Is. 9d. ■ 2.8. per gall . acetording to 
district. Still quiet but slightly 
firmer. 

2a Id. “2s. 2d. per gull. Demand 
still good. Market firm. 

l3. lOd.—la. lid. per gull. Steady 
demand. 

Is. lOd.—l.s. 1 Id. per gall. Steady 
business. 

4(1. per unit per cwt. Nominal 
price. No bu.sinoss. 

S'.d.- !Kd. per gall. Quiet. 

7lvl. - -SJd. per gull. 

10id.---l8. per gall, ex works in 
tank wagons. 

Is. 45d.—-la. 6d. per gall, ox worki 
in tanK wagons. 

Is. Sj^d.—-Is. lOd. per gall, as 
works ^ ^f<!^ wagons.- 


Toluol©—90% 

Pure 

Xylol ooml. 

Pure 
Creosote — 

Cresylic 20/24% 

Middle Oil .. 

Heavy Oil ,. C 

Standard Speeilioation ) 
Naphtha - 
Solwnt 90 /1 GO 


Solvent 90/UK) 

Na[)hthulono Crude— 
Drained Cnsisote Salts 
Whizzed or hot pressed 
Naphthalene—■ 

Crystals and Flaked . . 


J’itfh, medium soft 
Pyridine --90/100 
Hcuv\' 


Is. 5id. per gall. 

Is. 8d.—28. per gall. 

28. 3d. por galL 
3a. 3d. per gall. 

9d.—Ojd. per gall. Few inquiries. 

5|d.—Gd. por gall in Lancashire 
7d.- -8d. per gall, in Yorkfehirc. 


Is. Id.—Is. 4d. per gall, according 
to ilistrict. Rather hotter 
inquiry. 

Is. Id.— Is. 4d. Fair business 
passing. 

£4 -£0) lOa. Quiet. 

£9 per ton. Little business. 

£J3- £17 per ton in Yorkshire 
and London roflpectively. Mar¬ 
ket quiet. 

52s. Gd.—GOs. ))or ton f.a.a. for 
next season. Frt>quent inquiries. 

19-1.-20s. per gall Market less 
linn. 

12s.-- 128. Gd. Little business. 


INTHRMPDIATES AND DYES 

I licre luLs hoeti ti fair dem.iiid for dyestuff.s during tb*‘ pji.st 
week. J’riee.s remiun eeii<vtiuit. A number of inltTiuediate 
fUMcluets li.ive been r«'<Iu<’ed ut price. 

In the following list of Intermediates delivered prices 
include packages oxcojit W’hero othorwis© stated. 


Acetic Anhydride 95 
Acid H . . 

Acid Naphthionio 
Acid Neville and Winther 
Acid Salicylic, tech. 

Acid Sulphnnilie 
Aluminiimi Chloride, an- 


Is. 7d. por lb. 

4s. per Ib 100% basis d/J. 

2b. 4d. per lb. 100% basis d/d. 
58. 8d. per lb. 100% basis d/d. 

Ls. Id. ))or 11). Improved demand. 
O^d per lb. 100% bubis d/d. 


hyd. 

Aniline Oil 
Aniline Salta 
Antimony Pontachlorido 
Benzidine Base .. 
Benzyl Chlorido 95% . 

p-Chlorphenol 
p-Chlorauilino 
o-Cresol 19‘ 31“ C. 
m-Crosol 98/100% 

p-Cresol 32/34® C. 

Dichloraniluio 
Dichloranilino S. Acid . 
p-Dichlorbenzol .. 
Diothylaniline 

Dimethylanilino .. 
Dinitrobenzeno .. 
Dinitrochlorbonzol 


Is. p('r lb. d/d. 

72d.—SJd. per lb. naked at works. 
7|d.—9d. per lb. nuked at works, 
lb. per lb. d/d. 

4a. Gd. per lb. 100% basis d/d. 

Is. Id. per lb. 

4s. 3cL por lb. d/d. 

38. per lb. 100% basis. 

4^d. por lb. Demand steady. 

2s. 1(1.- -28. 3d. per lb. Demand 
moderate. 

28. Id.—28. 3d. per lb. Demand 
moderate. 

2s. 3d.- 2s. lid. por lb. 

23, Gd. [Mjr lb, 100% basis. 

£85 por ton. 

4s 7d. per lb. d/d, packages 
extra, returnable. 

28. 4d. per lb, d/d. Drums extra. 
9d. per lb. naked at works. 

- £84 lOs. per ton d/d. 

Dmitrotoluene- -48/50“ C. Sd.-—9d. per lb. naked at works. 

6G/C8*C. Is. 2d. por lb. naked at works. 


Diphenylamine 
Monochlorbenzol 
p Naphthol 
a-Naphthylaniine 
^-Naphlhylamitio 
m-NitraniUne 
p-Nitranilme 
Nitrobenzona •. 


3s. por lb. d/d 
£03 per ton. 

Is. Id. por lb. d/d. 

Is. 4^d. per lb. d/d. 

48. per lb. d/d. 

6s. 3d. per lb. d/d. 

28. 3id. per lb. d/d. 

S^d,—S^d. per lb. naked at works 
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O'Nitroohlorbenzol .. 2a. per ib. 100% basis d/d. 
Nitronapldhalene .. Ild. per lb. d/d. 
p-NitrophenoI .. ..Is, Od. per lb. 100% basis d/d. 

P'Nitro-a axnido-phenol 48. 6d. per lb. 100% basis 
m-Phenylene Diainine .. 48. per lb. d/d. 

p.phonyloiiO Diamine .. 10a. 3d. per lb. 100% basis d/d. 

R. Salt .. .. .. 28. 6d. per lb. 100% basis d/d. 

Sodium Naphtluonate .. 2s. 3d. per lb. 100% basis d/d. 
O'Toluidine .. .. S|d. per ib, 

p-Toluidino .. .. 38. 6d. per lb. naked at works. 

m-Tohiylerie Diamine .. 4s. 3d. per lb. d/d. 


PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 


Acid, Acetic 80% B.P .. 
Acid, Acciyl Salicylic .. 

Acid, Benzoic B.P. 

Acid, Boric B.P. 


Acid, Camphoric.. 
Acid, Citric 


Acid, Callic 

Acid, PyrogRllic, Cryst. .. 
Acid, Salicylic 


Acid, Toimio B.P. 
Acid, Tartaric 
Amidol 
Acetanilide 


Amidopyrin 

Ammon. Benzoate 

Ammon. Carbonate B.P. 
.Mropine Sulphate 
liurbitone.. 
Bcnzonaphthol .. 
Bismuth Salts 

Bismuth Carbonate 
„ Citrate.. 

,, Salicylate 

,, Subnitrate 

Borax B.P. 


Bromides .. 


Calcium Lactate.. 


CWoral Hydrate .. 
Chlorolorm 
Creoeote Carbonate 
Formaldehyde . • 


£45 per ton. 

3s. 3d. |)or lb. Very heavy 
demand. Prieo firm. 

Ss. Cd. per lb. Larger sxippUes 
available. 

Cryst. £51 per ton, Powder £56 
per ton. Carriage paid any 
station in Groat Britain. 

19s.—21a. per lb. 

Is. OJd. per lb., less 6% for ton 
lots. Market extremely firm. 
Upward tendency. 

3s. per lb. for pure crystai. 

7a. per lb. for 1 cwt. lots. Market 
firm ; increasing demand. 

Is. tn!.—Is. 8U. pel' Ib. Low 
prices have siifiudatcd more 
Jinpiny. 

38. per lb. Market quiet. 

Is. l^d.—Is. 2d. per lb. less .5%. 

98. per lb. d/d. 

2s. 3d. per Ib. for quantity. 
Demand slow. Prices shaded to 
secure large orders. 

13s. 3(1. per lb. Neglected, ytocka 
low. 

3s. 3d.—38. 6d. per lb. according 
to quantity. 

£37 per ton. 

12s. 0(1. per oz. for English make. 

15s. per lb. Quiet market. 

.')S. 3d. per lb. Small inquiry. 

A steady market. Prices accordmg 
to quantity : 

12fl. 9d.—Us. 9d. per lb. 

lU. 4(1.—13a. 4d. „ 

10s. 2d.—128. 2d. „ 

lOs. 9d.--128. 9d. 

Crystal £29, Powder £30 per ton. 
Carriage paid any station in 
Great Britain. 

Prices vary. Local stociks aio 
bonn; cleared and forward jjrices 
are higher. There are rumours 
of a coming shortage and 
higher prices in Germany. 
.\verage spot values :— 

.Vmrnoniurn . . Is. per lb. 
PottlsMiiim .. lod. i^er lb. 
iSodinm .. lUI. perlb. 

Demand active. Good English 
make can be had from Is. 7d. 
to 2s. 6d. per lb. 

4s per lb. Very firm and seaice. 

28. per lb. for cwt. lots. Very steady • 

6s. 6d. per lb. Little demand. 

£55 per ton, ex works. English 
make in casks. About 8s. per 
cwt. extra for carbovs. 


Glycerophosphates— 
Calcium, sohiblo and 
citrate free .. 

Iron 

Magnesium 
Polassiurn, 50% 
Sodium, 60% .• 
(iuaiacjol Carbonate 
Hexainine 

Homatropine Hydrobro¬ 
mide 

Hydrast'ine hydrochlor . . 


Fair buBiness passing 

78. per 11). 

Ss. 9(1. per lb. 

98. per lb. 

38. Gd. per lb. 

28. 6d. „ 

lOs. 0(l.--ns. 3d. per lb. 

38. 6d. per lb. for English make* 
Market steady. 

.30h. per oz. 

English make offered at 120s. per 
oz. 


Hypophosphites— 

Calcium .. .. 3s. 6d. per lb., for 281b. lots. 

Potassium .. .. 48. Id. per ib. 

Sodium .. .. 48. ,, 

Iron. Ammon. Citrate B.P. 2 b. Id.—28. 5d. per lb., according 

to quantity. 

Magnesium Carbonate— 

Light Commercial .. £3C per ton net. 

Magnesium Oxide— 

Light Commercial .. £76 per ton, less 2J%. 

Heavy Commercial .. £20 per ton, less 2^%. 

Heavy Pure .. .. 28.* -28. 2d. per lb., according to 

quantity. Steady market. 

Menthol ~ 


A.B.R. KM O-st. B.P. 
Synthetic 


Mercurials 
Red oxide 
Corrosive sublimate 
White precip. .. 
Calomel 

Methyl Salicylat«' 
Methyl Sulphonal 
Motol 

Paraforinaidchyde 

Paraldehyde 


.528. Cd. per lb. WVakcr. 

208.—318. per Ib., according to 
quantity. Knyli.sli make. Strong 
demand. 

Market firm and more ncti\('. 

5a. .3d.—58. 4d. per lb. 

33. 6d.—$8. 7d. ,, 

48. 7d.—4a. 8d. ,, 

.3h. lid.—48. 

2^. 23. 3d. iM-r ib. 

2Ga. per lb. 

I Is. per lb. British make. 

3.3. per lb. Anipl<‘.Mipplh's. 

Is. Od. per lb. m fice bottles anu 


Plitmacotin 

PhonazojH* 

I'henolplithaleni . . 

Potass. Bitartrate— 
99/100% (Cream 
Tartar) 

Potass. Citrate .. 
Potass. Iodide 

Potass. Mctabisulphite 
Potnss. PennungHnato 

Quinine Snl^Jiato 

RcKori in . . 


(•uses. 

. . Os.- 3d per lb. Price and 

(hanand steady. 

. . 7s. 3d.- -7s. (mI. ]ht lb. /\ nhade 
liirm-r. Forwaid pint's Inglier. 

. . Os. (5<l. per Ib, JJealcis appear 
anxious to sell. 


of 

.. 88*. per cwt., less 2^% for ton 
lottf. P'irm market. Prices have 
upward tendency. 

.. Is. I0(i—2s. 2d. per lb. 

.. lOs. 8d.— 178. 6d. per lb., accord¬ 
ing to quantity. Demand con¬ 
tinues heavy. 

.. 7|d. perlb., I cwt. kegs included. 
.. 7d.- 7id. per lb. Keen com* 
petition keeps price low 
.. 28. 3d. per oz., in 100 oz. tins. 

Very heavy demand. 

.. 58. Hd.—5s. 9d. p(M‘ lb. Firmer 
Scarce. 


Saccharin., 

Salol 

Silver proteinate.. 

Sod. Benzoate. B.P. 

Sod. Citrate. B.P.C., 1923 


638. per lb., in 50-lb. lots. 

3s. Cd. - 3s. lid. per lb. 

Os. Cd. per lb. 

2s. Od. ]7er lb. Ample supplies 
B.P. quality available. 

Is. I Id.—28. 2d. per lb., according 
to quantity. Firm ui commor 
with other eitrntos. 
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Sod. Hyposulphite— 
Photographic .. 

. £1.3—£16 per ton, according to 

quantity, d/d. consignee's sta¬ 
tion in 1 -owt. kftgs. 

Sod. Motabisulpliili’cryst. 37s. 6d.— 60 r. per cwt. nott cash, 

Soil. Nitroprussido 

according to quantity. 

. 16h. per lb. Loss for quantity. 

Sod. Potass. 'Partrato 
(Roclicllo Halt) 

. 75.S.- 82.S. 6d. per ewt., according 

Sod. Salioyluto .. 

(<» qiiantily. S(«‘ad\ juarkiU, 
good dcriiand. 

. Market inoro active. I’owdcr 

Sod. Sulphido- - 
Pure recryst. .. 

2s. 2d.—2s. 4d. per lb. Ciystal 
at 2s. 4d.- -2s. Od. por lb. Kluke 
2s. 9d. per lb. 

lOd.—Is. 2d. per lb., according 

Sod. Sulpliitc, anhydrous 

to quantity. 

£27 lO.s." £28 JOs. jior ton, accord¬ 

Thymol 

ing to quantity, 1-cwt. Logs 
inclufk'd. In largo casks £1 per 
ton loss. 

IS-:. p<'i‘ Ih Very scmcc uukHsl. 

Si ill t isijiu J'\»r\i .11(1 quolat nui'^ 
22-. j>er ll>. 

PORf-UMEKY CHEMICALS 

Acetopbenono 

12s. 6d. per lb. 

Aubepliie . 

15.- 3(1 .. .Vlv.lllrrd. 

Amyl Acotato 

2s. 9d. 

Amyl Butyrate .. 

6s. 9d. 

Amyl Salicylate .. 

38. .3d. 

Anethol (M.P. 21 /22^ (2) 

6(1. 

Benzyl Acetate from Chlo- 
rine-freo Ikai/.yl Alcoliol 

12.- 10 id. „ 

Benzyl Akjohol froo from 
Clilorino 

2s. lOid. „ 

Bonzaldohyde free from 
Chlorino 

3s. fid. 

Benzyl Benzoate 

3s. 6d. 

Cinnamic Aldehyde 
Natural 

15s. Od. ,, 

Coumarin 

20s. 

(.'itroilello! 

!(>-. .. A(l\au«-(Ml. 

Citral 

10s. „ 

lOtbyl ('uinmimle 

13-. 6J .. Clu-iqu'i. 

Ethyl Phthalato . . 

3s. 3d. 

Eugenol .. 

1 I-. .. \ilvfin«-<Hl 

Geraniol (Palmarosa) 

35.^. 

Goraniol .. 

1 Is.— 18s. 6d. per lb. 

lleliolroiiine 

7s. 9d. .\<lvmi(('<l. 

Iso Eugenol 

Ifw. 9d. 

Linalol ox Boie de Rost', . 

2()s. 

Linalyl Acotato - . 

26s. 

Metliyl Anthranilate 

9s: 6d. 

Methyl Bonzoato 

Gs. ,, 

Musk Ambrotte . . 

45 s. 

Mu^,kX\lol 

15-. ,, ('hi'HjM'r. 

Ncrolin 

4s. Od. 

PheiiN ! Ktliyl Xi ctate . . 

15.-1. Advanced. 

Phenyl Ethyl Alcohol . . 

1 fta. „ 

Rhodinol .. 

573. 6(1. „ 

Safrol 

la. Kid. 

Terpmeol .. 

2b. 4d. 

Variiilin 

2.T)s (Id. ]>or ill. 

ESSi-NTIAL OILS 

Almond Oil, Foreign 
S.P.A. 

15s. 6d. por Ib. 

Anise Oil . . 

2a. 8d. per lb. 

Bergamot Oil 

19s. 6d. per lb. 

Bourbon Geruniiim Oil .. 

368. 6d. „ 

Camphor Oil 

758. per cwt. 

Oananga Oil Java 

1()8. 6d. per lb. 

Cicinnnion Oil, Leaf 

6Jd. per oz^ 


Ciissia on, 80/85% . . 8s, 9d. per Jb. 

Citronella Oil - 

.lava 85 .. . Tjsv. 9d. per 11). Clioapor. 

C'eylf>n .. -Is 7|d. per lb. l’lun[jfr 

(^love Oil , . . . . . 7s. por U>. 

Kuculyptns Oil 70/7.V„.. per Ib. 

Lavender Oil— 

Kn'neh 38/40%, Esters 20 h. per U>. 

Letaon Oil . . . . 3s. ]>cr lb. 

liomongrass Oil . . 3d. f)or oz. 

Orange Oil, Sw«‘et . . 13 h. 3d, per lb. 

Otto of Ruse Oil— 

Bulgarian . . . . 3t»s. per oz. 

Anatolian . . ])er (►z. 

Palma Rosa Oil .. .. I9s. por lb. 

Peppermint Oil— 

Wayne (’onnty .. 20 r. Dd. per lb. 

Japane.se . , . . 14s, .‘)d. per lb, 

I’etitgrain Oil .. 9s. tid. pfr lb. 

Sandal Wood Oib - 

Mysore .. .. .. 26a. 8d. per lb. 

Australian . . .. 2)8. per lb. 


PATENT LIST 

Tlu' d.itos j/lviMt in thi', list me, m IIh‘ of Applicnttais for I'laoiitH 
of ui)jiJir:if,(ons. jitxl iii lln' niHi’ ol (!oni]'k‘to sJhm itir.itloiis ji<-< «’pU-<l 
thoHC ol tlio OlLclal .fomiial-. in wl»i<'h the is .uitioiimi d (;oin- 

liUfo .Speti nitinim ilms iiilvertiHi'd .is .H'<Ti*tetl nr«' opi-ii (o hisp*'Cti«)n at 
tile Patent Olliee linini'dia(e(\, luid t-o op|iofiiti<in re l.ldU; tlvv 

.are cm sale at is. ein h at ttie l*,itcnt Onice, Sale Uininh, (Quality Court, 
Clnaneery l.ane, J.imdon, W.<'. 1!, on .lulj 31.|. 

L—Applications 

Deidc'is Pi’c\«-ntitig toiinatiou of and rennoving boiler 
scale. 16,430. July tb 

Pidten mid Ouilleauiiu- (’.irlsweik .\kt.-(.los. Acid ])ruuf 
coating for mcUdlR- n'CsmcIs, 16,510. July 1). ((5ei‘., 

12.2.2 1.) 

(rill and .lolm. Drying ajiparatiis. 16,529. duly 9 

Kem]>ter. (Irusliiug and l\.ia'ading nulls. I6,33tk July 8. 

Kuntz. Kotary cluei-s 16.308, July 7. 

M<‘tr()j)olitan-\’ickers I'JtaO rical <V>.. I.td. Meati.s for 
ubtaiuiug inert atnmsphere.s. ir>.59(). tiuly 10. (U.S , 
20.7.23.) 

Naaniloozo A'cnnon|s<*lnip l'’ti‘eclils<lie I'alini'k van 
(’e)itrail* X'erwMrunng and ('onst i luOlc^^e^k^•n vuorben 
II. Ziriunernumu ct (’o.. and Ziiiuucriuaiin. l)r\'ing. 
16,631. July 10. 

1.—Complete Specifications Accepted 

3197 (1923). Woodall. Duckhain, am! Jones (1920), 
Ltd., mid Duckbajn. Annular furnaces or kilns. (218.343.) 

6251 (1923). South iMetropoUtun (Jas Co.. WiX'dall, 

Diickbatii, mid Jones (I92n), UtL, and Hattield. Kln-lro- 
static separation of j)ar<icl(*s. (218,354.) 

13,762 (1923). Keciic. rill.ermg-af)pnralus. (218. J17.) 

15,141, 26,0-12, 26,(613. and 27,226 (1923). Pink. Separ- 
ntiug liquids. (218.462.) 

16,010 (1023). Akti<*boliiget Sejmrator. Ciaitrifugal separ¬ 
ators. (202.(lit).) 

21,303 (1923). A])paroils ct Kvaiiorateiirs Kc'stuer 

Crystallisation proi'e.ssi^s (214,.'>72.) 

29,784 (1923). Apfiareils cL Evaporateurs Kestner. 

Vert i<‘al ev aporat ors. (218,556.) 

30,589 (1923). (Jreaves. Apparatus for wusliing granular 
material. (218,561.) 

1!.—Applications 

J)ui!ield Apparalus for proilucing gas from powilered 
carbonaci'ouH matter. 16,.598. «luly 10. 

-Heyl. Ui.stillatiou and utilisation of oil shale ete. 16,285. 
July 7. 

Klotzcr. Method of recovering comlm.stiblo gases from 
fuel. 16,480. July 9. 

Marks (Kohlensidicidiings Ges.). Kotary drums for dis¬ 
tillation of coal etc. 16,708. July 11. 
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Marks (K<»hlondchei(Jungrt (Jes.)- Froductu»M of fuel from 
seiiu-eoke. 10,709. July 11. 

Nioco. Appnraliis for tmitiiiK hvdro<-arl)oo^ 10.720. 
July 11. 

'IV'chuo-OluMniciil Laborulones, Ud.. ,nid Te*.fvui). 
TrotJtmoiii of pout. 10,79:3. Jul\ 12. 

II. —Complete Specifications Accepted 

jr»9 (1923). .luckson (KoppiM-s C.i.). C’oluim rotort 
ovens. (218,:330.) 

9491 (1923). Martel. \galuui<'ratioii of fu.-l (21S.391.) 
11,780 (1923). Ilriti'ih Thomson-Houston (’i*. ((ifU<Tnl 
Elocln<- (A).). Kilamonl.s for eb'ctric ineandes,•,.!!( lamp--. 
(21.8,4:30.) ^ 

19,824 (1923). Hiiniphn-yf, uml Clasgow, J.tti. (Htishy). 
C’urboiiusation of bituininouH eojilaiKl like material. (218,012.) 

o770 (1924). ISimoji. Cojulaistion of readily eortibustiblr 
uaste and residues (218,.798 ) 

III. —Application 

Pfiiso and Fartiiers, Ltd., and Kolan.vui. Uecu\ei\ of 
pyridine cU-. from by-produet.^. 10,28:3. July 7. 

III. —Complete Specification Accepted 

29.314 (1923). Weil, mid CheniiHehe Labru-k m hill- 
warder vorm. Jlell u. Stliamer .'Vkt.dJeK. Obtaimiig pure 
untliraeeiie and earl>a/.ol<‘ from crude anthracene. (210.742.) 

IV. —applications 

I'lirbwerke vorm, Mei-ster, Luems. und Briamifi. Maiiu- 
f)utur(5 (O' dye.slulls 10.407. July H. (Uer.. 23.7.23.) 

Morton .Smidmu- Kihrirs. Ltd., AV>]ntii. and .lom-x 
and dyeing. J0,80o. July 12. 

Soe, of Choinnail Industry in Basle. I0.4 <m» .S,<. X\. 

IV, —Complete Specifications Accepted 

10.044 (192:3). IVreira. .sVe .\X 

27,2;i:3 (1923). Banslortl (Caasellii und t'o. <_le.s.}. l*ro- 
duetion of aeridinium <*oiiipounds. (218,542.) 

3I,:i.59 (1923) Jhloxa-jii (Chem. Fabr. Criolieiin-Elek- 

tmn). Manufacture of n/.o dyesfntt:-. (2l8..“><iS.) 

V. —Applications 

.\kt.-(:es. fur .\nihn-Fabnkafion. Mmiufactun- of 
Hilk. 10,.712. Jul\ 9. (Or., 8.8.23.) 

Akt.-Ce.s. tur Andin-lOibrikation. Mamifact\ne of \i‘<(H*.se 
.silk. 10.711 July 11. (Cer. 29.8.23.) 

Akt.-fle-. tur Amlin-Fabnkation. Manufacture of \iMOb-o 
p’otluets. H»,742. July ll. ((Jer., 22.8.2.3.) 

Lranton. Hilisalion ot wa'^te rnatenal fioni de inUuig 
of ]>Mper. 10,020. July 19. 

V. —Complete Specifications Accepted 

9284(192:3). t'olas, (^ila-', and Ij'.Mfa, .See. .Anou. J'routing 
inpior from tht' lixivuition of \egelal)le matter. (2i8,:3S,7.) 
19.477 (1923) AValker. Nitration of eelluln‘'e (218.11 (.) 

VI. —Applications 

Baik'V aiul C.h'. .Maclune.s tor tri'iitiug labnc- with 
lujunls. 10,542. .fuly Id. 

(lerinaim. Dyeing and .suimltuiieously water-jirouting 
etc material. 10,July 19. 

Johnson (Smith, Drum and Co.). Dvidiig etc. inaehine.s. 
1»3,371. 10,372, and 10.373. .July S. 

Morton Siindour Eabru-s. litd. 10,895. N'tc JV. 

Vil,—AppUcaitoni 

Lcgeler. TVodiu-lion of earixui disuljihide. 10.794. .lulv 

11 . 

Sjience, and Sjience und Sons, Ltd. I’roduetiou of ferrie, 
sulphate 10,342. July 8. 

VIL—Complete Specifications Accepted 
3292 (1923). AVorsley. I’roduction ami u>e ot livpo- 
suljJinroiis acid. (218,:347.) 

9975 (192:3). Kwan. Maiuifaeturo of sodium. (2lS.:37:t.) 
27,977 (192:3). Harr. *S'(r VUl. 

:30,872, and 30,873 (1923). Kwnn. Manufacture of alkali 
metals. (218,503.) 

32,200 (1923). Dorr Co. Manufacture of whiting. 

(212,877.) 


9021 and 9022 (1924) Kuan 
or potassium. ( 218 , 000.1 


M.mufaclure of sodium 


Vin. -“Applications 

Dniiuhl. Munufaelur. oi hiK k- jui-l i*otl,-rv 10 508 
Jul\- 10. » V .. . 


BofraeturiesProei'SS Cerporalioii. Bun * w. s tor nmniifuc- 
luring higli refractories. 1(),497. Jnlv 5). (t'.S,. J t h.23.) 

Made (l)i\</n Co.). PUte.gKiv,s annealing K-ci e U>.:t2.7. 
July 7. 


VIIL—Complete Specifications Accepted 

18,438 (1923). Hii'Uion. Mamitucturc of lire-proof hneks 
(218,495.) 

27,977 (192.3). Harr. j\Iiinufard,ure of sinltTC'd rn.'ignesito 
und magnesite bucks. (207.172.) 

IX.—Application 

Collins and Cullop. Cemojit. 10.til July t». 

IX. —Complete Specification Accepted 

20,/ o3 (1923). J<yoi\. Artificial sea“>(ainig of wood. 
(208.522.) 

X. —Applications 

Brooklield. Cnpohis ote 10,09t). .fiily II 
Cacheiiuulh' (Westmghouse Lamp Co.) KxtMction of 
metals from compounds. 1(»,275, lt».278. Julv 7 
I'A'llcertv. Steed convoisioii 10,.584. .lulv 19. 

.Hannav. 'IVeatment of stibnite 4 tc. 10,072. .Inly IL 
Minoiids .Separation. Ltd., and La\eis. Cono-nlration of 
oivs. It),787. July 12 

Xaainlooze Vemioul.sidmp Plidips’ tdoeilanifienf.ibrickcn. 
Separation of hafmiun and 7in‘oiuum 10,788. July 12. 
(Deuumrk, 13.7 23.) 

B< fruetorie.s Process Coiporation. Mclallurgicai furnaco 
roof. 10,498. July 9, (US, 14.8.23) 

X. " Complete Specification Accepted 

28/S (1924). hos.. Treating the suifa<‘c of hron/.i*, brass, 
ami like nietuL. (218,.591.) 

XI. —Applications 

Caohcnuullo (\\'e--tinghou^e Lamp ) Manufacture (*f 
ejoidion-emittnig niat«'iial etc 1(5,27:3 July 7 

Caclienmillo (Wc>lingh<)u><e ].anip Co). Calljodes for 
vacuum electrie devico'>. 10.274. Juh 7. 

Caclicnmillc (We.stinghouM' Lamj) Co.). A« li\ated muh>rial 
lor cle«-tron omi'<sjon. 10,270. Jiilv 7 

Nnrdiske Eabriker De-Xo-I’a .Vklie-oLkap. Kloelrolytic 
deeompo.sition ajiparatus. 10,521. .lulv 9. (Xorway, 
29 8.23.) 

XL—Complete Specifications Accepted 

(5251 (1923) South MelropoUtmi Ca- Co.. \\ oodall, 
Duckh.im and Jones (192(»), J.td , aial llathel.J. Xi, I 
29,997 (1923). Carrera Kleelro!\iie tank.- (297.1J)9) 
32,21.5 (1923). Eleklro OsmoNe Akt- Ces. ((iraf. St.}iwerm 
Ces.). ,S5r XII. 

:38H (1924). Klektro-C.-^nio^e Akt.-(kes. ((Jraf. Sch^Ycrin 
'k‘s.). iSiC X\’. 

XII. —Appllcatioiis 

I’lauson, and riau-on’s (Parent Co ). Lt<I. PnaUnlion etc. 
of sulphur soaps. Ii5,047. July 11. 

Sehuelor. Presses for exiu-cs.sing oil from bcctls etc. 
10,043. July ll. 

Xll.—Complete Specifications Accepted 

la 391 (1923). Madlwaine. Pi'cservation and jirejxiration 
of copra. (218,165.) 

32.21.1 (I92.J). Dektro-Osmoso Akt.-(Jes. ((.Jraf. Scliwerin 
(Jcs.) Eleetro-osmolic puiitication of glycerin. (21 1,570.) 

XIV.—Application 

Plauson, und Plaiison's (Parc'iit Co.). Materials for use 
in rubber inixingH etc. 10,422. July 9. 

XIV.—Complete Specifications Accepted 
8745 (1923). Eeldenheimcr and Plowman. Mamifucture 
of mbber compositions. (218,364.) 
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9209 <1023). Naugatuck CliomicHl Co. .SVc XX. 

27,759 (1923) (ioiieral lliibbor Co. Conecntrating lati'x 
etc. (218,.144.) 

XV.—Compkle Specillcatlon Accepted 

388 (1924). Ek'ktro-O.-^Kio-^c AkC-Ut-s. (Craf. Sehwt riii 
<«c.s.). PivKicsH for the (‘Icctrf»-O''niof ic piiriticat ion of gluo 
or golntiu. (211,579.) 

XVIL—Application 

Urban. I'^urincation of -ugar .-iolution^i. 10,.‘)LM. July 9. 

XIX.—Application 

BraBliicr. >fauufacturo <tf volatile .-olul instvliridcs cU*. 
1«,(>30. .Inly 10. 

XIX. —Complete Specification Accepted 

98t>8 (192.3). 0’Shiiiighiie.SbV. Ti'mlmciit of N'\\agc lM|nor 
oto. (218,399.) 

XX. —Applications 

Akt -(oM. fur .Xnilin-Kabrikaliou. Maruifactur*' of \aiullin. 
July 10. ((ku-., 28.7.23.) 

BniJick. Crocosa of making olefin oxiJes. U;,.'>07. July 9. 
T‘oaho ami ParlncirH, Ltd., aiul l<ohin‘^<»u. 1().283. /SVelH. 
Sue of (’heiuic;al lmluf>liy' lu Hasl('. Manufacture of 
aoylftted (liaiiiincy. Iti,40(i. July B. (SvMt/., 17.7.23) 

XX. —Complete Specifications Accepted 

9.399 (1923) iVaugatuck f’lH'iniciil Co. l')‘(H‘csscs for the 
manufacture of diplaaiylguaiudino. (I99.3.1'l.) 

14,489 (1923). (Irein, Oxlry, arul Brilish DyestulTs ('or- 
]»or(itioii, J..t<l. St‘j)arating alkj'laiuiiies from ammonia and 
other KMKc.H (2IH,4.>8.) 

1.3,(Mt (1923). Bercirii. I’roee.'w of m.iTuifaeturing amino- 
pciylcim-tjuinojies. (199,721 ) 

28,190 (1923). Aicitf'rweil and Betifaillil. l’roee.‘;.s for tlie 
lu'oduetion of p.-ey)ncno from nionocyi Uc terpenes. (20tk848.) 

XXI. —Application 

Kova'^i/nay and Tolna>'. Pliotogra))luc pl>il('s. 10,309. 
Jn\y 7. 

XXIII.—Complete Specification Accepted 

7380 (1924). Opli.scho .An-talt, B. (lotTZ ARt.-Co-s. 
Rcfractometers. (213,280 ) 


GENERAL NOTES 

Official Trade Intelll!;euce 

The I)e])i),rtt)u'nt of the. Overseas 'I'rade Develop¬ 
ment. and Intelligence, fl.'r, Old Queen Street, London, 
S.W. 1), has reeeived the following eni|uiries for 
British goods. BritLsh firms may obtain further 
inforniatien hy applying to the Dejiartment and 
((uoting speeifie reterenec numlKT : Australia ; Brass 
tubes (82) ; Hardware, aluminium, ('namelled ware, 
(83); Austria: Ix'ather (B X./l()7!)) ; British East 
.l//7e« ; Water piyuiig (84) ; British India : Steel 
(Th(‘ Director General, India Store Department, 
Br.aneh Xo. 10, Belvedere Road, I.ambeth, S.E. 1) ; 
Carntda : Steel, iron, hardware (87) ; Leather, 
china and hollowware (80); Germany: Shellac, 
copra (i»4) ; Malta : Soajj (OO) ; New Zealand : 
Hardware (01) ; Noriray : Txiatlier goods (O.")) ; 
Siam: Steel (,\.X./1140) ; South Africa : Brass- 
ware, paint, oil, huildi'rs' hardware (92) ; .Steel, 
iron (C.X./10()7) ; Bras.s piping, coi)])er sheet, 
(A.X./IL51) ; Slain: Hardware (07); United 
States: Seientifio instruments (101) ; Steel (A.X.i 
1144); Steel tubing and juplng (CX./1070); 
Uruguay: White varnished porcelain insulators 
(B.X./I093), 


Chemical Industry In Czechoslovakia 

Aceordmg to the report of the A-ssociation oi 
Czechoslovak Chemical Industries, the Msition o: 
the large chemical works in Czechoslovakia during 
1023 was more favourable than in 1922. Imports 
of raw materials, and the output and export oi 
heavy chemicals increased to a large extent. 'I’ht 
larger demand for phosphatic acid and nitrogenoufs 
fertilisers increased unemployment, and ulthougl 
chemical faetorie.s in general w'ero really not much 
busier than in 1022, confidence in the futxire hag 
been restored, .and a steady developnumt of the 
industry may be expected. Gonditious in the 
yrotroleum industry eontumed unfavourable, and the 
dyeing industry generally did not derive the same 
benefit as other branches of tho chemical industry 
from the temporary slump in German production. 
The jfiiarmaceutieal industry, however, did w'cll in the 
homo market, whilst the starch industry also had a 
good year, tlui exjiort trade developing. A smaller 
consumption eharaeterised tho varnish industry, 
and there was a reduced output of mineral oil. 
Other hranehes of industry included lubricating-oils, 
coal-tar, boot polishes, eandk-s and sna]i. The 
perfumery industry recovered from its heavy losse.s 
to some extent, and emjfioynient in the rubber 
industry was decidedly better in 1023 than in tin; 
previous year, wliilst a better market was also found 
tor gi'inding and jHilisbing material,s later in the year. 

Polish Output of Potash 

'J’ho total production of potassium salts in Poland 
during 1023 amounted to 01 ,^>03 metric 1. ns compared 
with 46,082 t. in 1022, an increase of (iS per cimt, 
over that of 1922 and a niueli larger gain o\'er previous 
years. There was n sliglit deereas(! in the production 
of sylviiiite during 1S)23, but the jjroduetion of 
kainito eojisi.h-rably exceeded that of 1022, the 
figures being ; Svlvinite, 30,!t75 t. (43,.'>02 t. in 
1022) and Kaiiiite, 22,128 t. (2520 t. in 1022). 
Deposit.s at Droliobyez ami Stanislawow wei-c worked 
in 1023, the latter employing 405 out of a total of 
•b.lO workmen engaged in the indu.stry. 
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THE MANUFACTURE AND USES OF 
GLYCERINE 

(ilyci'iiiii' wa.s (lis<'(i\ci't'd hy Srliccli' in 1779, 
iiiiil alllionnli ('hcvi'cnl slifiwcii, soiiii' toity yr.ir.s 
lati'r. 1liaf il was an in\arial>l<' cnnslilncnl nf fats 
and oils, and was prodnia d n lien they »i'r<‘ sa jionilif'd, 
il was not nntil tlio 'liftirs of I lie nin(‘t<‘<'nth (■(‘ntiiry 
that conminnial (jiiant il ins «cio demanded. .Mioul 
that tinii- I’riees ('.indie Co. was sellinj; a aood 
coinmereial eheeriiie, lint it was not until the late 
'seventies, uln-n llie nsefnlne.ss of nilrojilyeerine— 
iliseoxered in ISti.'t by Xoliel tieean to be appre- 
eiated, that re.'illy laree amounts of ^jlyeerine were 
in demand l''i'oni tliat dale Die application nf 
j;l\'eerine in nian\ indiisliie.^ has steadiU' inerr-ased 

(ilveeime is one of the fen le.illy pure indn.sirial 
prodnels, ranhine nitli snear and liipiid ammonia. 
'I’lie soealled "C I’' \aiiel\ eontains e.s.sentially 
nolhiny lint ^l\eeiine and, say, I per I'ent, of jinri' 
Mater When it is ri'inembered that it often oriyinates 
in the lyes of the soap maUer. whieh contain in addi¬ 
tion salt, sodium sulphate, earbon.ite, h\dro.\ide, 
aeelale. butyrate, eaproate. salts of iron, ealeinm 
and ar.senii’. and \ arions snl]>hnr coin pounds, and that 
volatile fatly acids are formed when the salts are 
aeidilied. some idea may lie fiamed of the ilillieiilties 
besettiiiif the refiner. In the distillation, loo, 
volatile fatty acids, ammonia and amines and 
trimetli\lene glyeol must not be alioweil to eon- 
taniinate the distillate, nor must albuminoid or 
resinous matters or polymeiised ff|\eerine be per¬ 
mitted to be carried out of the .still 'I'he produetion 
of a pine product from such a source relieets the 
oreatesl eredil U]ion Jfrili.sh ehemieal [ilant manu- 
faeturers, inventors and technical eheinists. 

Soi Hcus \,Nn AfiNi I'M ri’Ki'; or Cuudk Di.vf ukink 
T he principal source of erudi' glycerine is found 
in the l\es from soa|i anil candle making Xatural 
and h\drogenati’d fats and oils, eonsisting chiefly 
of mi.ved glycerides, are saponified by means of 
eaiislie alkalis, whereu))on a .soa|i is jirodueed and 
giM’erine remains m the lu-s sepaiated fiom the 
curd formed on the addition of eonimon salt to the 
soap kettle after boiling. 'I'he l\es also eontain the 
iinpiirities noted above Treatment uith lime, 
aluminium or ferric salts forms a jireeipitate of the 
corn sponiling melallie .soaps and the higher latt^ 
acids which entangles much of the resinous and 
albiiniinoiil matter present in the lyes After 
filtration and neutralisation, the treated lyes are 
eoneeiitraled This ojieration is usually eondueted 
in spieial v.u niini evaporators, and eoneentiation 
is taken p,ist the s.ill point uithout breaking the 
eontinniti of opeialions. a high \aeuiim proees,s 
and s|ieeial designs of plant pieventiiig the depo.silion 
of salt upon the iwajioiator surfaces. The salt is 
washed and returned to the soap-making jiioeess. 
The eoneeiilrutioii is eairied on until a "soap lye 
crude " glycerine, containing about 811 ]ier cent, of 
glycerine, ID |ier cent of salts and ID jier cent, of 
water is obtained. This is a yellowish viscous liipiid, 
without unpleasant taste but still containing organic 
impurities. Methods of testing for alkali, fatty 
acid .sails, total ash, and organic re.sidue have been 


standardised by agreement (the Tnternatioiii 
Standard Methods S. M.” jiamphlet, 1911 

and all crude glycerines are bought and sold - at an 
rate in this country upon contraetB emtiodyin 
penalties and allowances, the wholi- resting upo 
the results of analy.ses carried out liy .standardise, 
methods. T'lie methods have recently been care 
fully revised and improved. 

S.M’OK IKl ('ATll IX ( 'kO ok 

Ti'i'liaps the last tyjic of crude glycerine is tha 
obtained from the autoclave .sa])onilicatioii proecsi 
of fat. .sjililling, enpiloyed, say, in the candle industri 
a mixture of fats and water being converted undei 
pressure, usually in the presence of catalysts such as 
lime, zinc and zinc oxide, or magnesia, into fattv 
acids and glycerine. 'I'he lyes or sweet water are 
fairly pure, and after aeidilication and, it de.sired, 
treatment with aluminium or iron salts, as in the ease 
of .soil]) lyes, they arc eoneenirated until a crude 
product containing from .S.'i up to IMI jicr cent, ol 
glycerine is olilained. Kelativcly little a.sh is found 
in this type of crude glycerine, whilst the organic 
matter is normally faiidy low as eonipareil with soap 
hi' crude. 

'I'he glycerine solutions resulting from the splittiiiL' 
of fats, oils and greases by means of the Twitehell 
reagent arc worked up broadly in a similar inaniu i, 
the acid present being first, neutralised and a purifica¬ 
tion (prccijiitation) treatment being ajiplicd it 
desired. 'I'he crude glycerine obtained is often of 
lower ipiality than that from the autoclave proees.s 
nut noees.sarily because the jiroeess is inherentiv 
faulty, but because low-grade fats and greases aie 
often n.sed in this splitting process. The ash content 
and organic, residue are relatively high, and the cnide 
glycf'rine has an unjileasant taste. 

Two sources of glycerine which are of relatixcK 
smaller impoifance are found in the so-called 
fermentation crudes and distillation enides. Fats 
and oils may be split by means of the en/.xune con¬ 
tained in castor seeds, but the glycerine liquors often 
contain large ipiantities of albuminous matter, and 
are ditlieult to separate from the fatty acids produced 
and dillieult to refine. Although the fennentatioa 
S[)litting process lias tieen veiy considerably improxeil, 
it is applied only to a limited extent, hllfecliie 
.sejiaration fiom fatly acids and emulsified organic 
matter must tie attained before concentration tn 
enide glycerine is attempted. 

Cnide distillation glycerine is so called beeaiiM' 
the fatty acids re.sulting from the hydrolysis of faD 
by means of suljihiirie acid must be distilled befoie 
employment in the candle indu.siry. On account of 
the relatively large quantitie.s of sulphurie acid ’ii 
the .sweet water, the crude glscerine obtained iiiw'ii 
evaporation eontains eon.siderable a..sh - in the fomi 
of ealcium sulphate, when time has lieen u.sed le 
neulrali.se the acid whilst the organic residue e 
also rather high. Trouble is often experienced m 
the evaporation of the neutralised sweet water la 
reason of file separation of ealcium sulphate on die 
heating surfaces. 

J5y careful manipulation in the working u)i "1 
any form of glycerine solutions (particularly 11'"“*' 
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lom the lii'.st ttiree processes noted) a good crude 
iroduet containing upwartLs of KO per cent, of gly- 
crine can be obtained, and it is often jtossible lo 
, |)])lv a good crude direct ly, or after decolorising treat - 
icnt, in industry. By far the most common 
;.ractii’e, InnveviT, is to distil the crude product in 
leno, snperla'ated steam being \ised in order lo 
: rip to carry oyer the glyciiinc. By careful dis- 
: nation, followed in certain oa.^c.s by redi.stillatiou, 

I is possible to w in glycerine of the highest p\irity, 

I |•o^ ided t hat elVectiyc' jmrilication has been achieved 
; i the production of the crude glyccrim^ Bfineral 
ilts, albuminous and ri'sinous impuritu'S, volatih' 
i Ity acids, and ammonia and amiiUM remain in 
I lie crude to a greatci' or less e.ytent, but the salts 
,rid high boiling inateriaLs are retained in the still 
irrether with iK)lyglyeci()ls—present or produced 
liming distillatam—whilst the volatile bases and 
ai ids pa.ssing over with the .steam and glyceriiK! 
i.ipiiurs are kept out of the gl 3 ’cerine by fiaclional 
1 cmdcnsation. 

DlSTjr.HTION 

,\biny types of still have been designed since the 
time el the old liredicated apparatus, and refinements 
li,i\c resulted not only in the possibility of obtaining 
irriilatiy a high ipiality of glycerine, but also in 
the reduction of the costs of the process, lit general 
trims, the process consists in heating the crude 
clM crine by na'ans of closed steam coils in a suitable 
still, lifted with baflling devices to prevent the 
sunning of even the smallest trace of the still 
ciiiitcnts over into the condensers where, of course, 
it uoiilil contaminate the condensed glyeerine. 
Superheated steam, prefiTably generated from dis- 
stillcd water, is blown into the charge in the .still, 
wlicrcii|ion, under the conditions of high vacuum 
pn v ailing, the glycerine is vapori.sed iind carried 
111 dll' steam current to a series of conden.sers 'Till' 
)iiimarv cooling is so arranged as to condense 
rivrcimc at siadi a iemperature as to allow the 
sic,III) to pa.ss withiail eondmisation, .so that the 
jiriidiLi t from the priniai v conden.sers is essentially 
glvii'inic hhirther condensation leads to iirogrcs- 
.sm K ■' weaker ’ glycerines, until linally the .so-called 
surd water, ^•ontaining a recoverable amount of 
glvicrme is condeii.sed, .According to the ipiality 
111 ylvcerinc demanded (r. inf hi) the condeii.sates 
me direclly marketed, eoncentrated in vacuo Hi 
a liiLdicr glycerine content, or redistilled, Bor the 
liigliesi grades—ehemieally pure glycerine jicifcct 
deriilipii.sation is elTeidcd by means of a highly 
ellii'ji lit decolorising carbon, and, in addition, 
speiial processes for the total removal of ttrseiiic 
me worked. 

.\ liiief dcBcri[ition of a more eomplex distillation 
s'slim which is eont iiiuous in operation, economical 
111 bill coiisum|it ion and capable of yielding high- 
L'l.ide prodnets may be given as an illustration of the 
iiiipiincd jiractice which now obtains in .Hriti.sh 
giv.i'iine reliiieries. 

\ single current of .steam is used to flistil the 
giv'i line from a number of stills, the glycerine being 
'"I" led into the steam current so that the hydro¬ 


static head of ipiantities of glycerine in a .series of 
.several stills is eliminatial 'The steam is generated 
in a multiple cllcct evaporator, containing the sw'ect 
w'ater jiroduced in the linal coiidciisalion, and mixes 
with the injected glycerine in the tubes of the stills 
after .suitable suiierheating. tdycerine is vaporised 
under the 2S in. vacuum prevailing and pas.ses with 
the steam to a condenser, surroniidcd bv water 
boiling under reduced pre.ssuie at I7.'i ]'', and is 

condensed, giving up its heat to the boiling water 
and thu.s furnishing steam which may be utilised in 
the process. The uneondensed steam pas.ses to the 
second still, where the operations arc re|)eatcd 
until after a series of stills has been worked, the 
steam is condensed with the small remaining amount 
of glyeerine vajiour to form sweet water. 'I’he 
mi.vture of salts, |iolyglycerols, etc, which remains 
in the still ol what.soever type used may be treated 
for the reeov'ery of any glycerine contained, or it 
may be directly employed for some industrial 
purpose's. 

Typks of (Ilvoerink Broth ( eo 

Two general ty pe.s of glycm ine are ordinarily 
produeeel by the distiller, namely, dynamite glycerine 
and '■ tb B.” glycerine. Slight variations from the 
specifications fullilled by tlie.se two typi-s are made 
to suit v.irious coiisumers, who may desire a jaire 
glycerine but do not reipiire a product containing 
a maximinn I'O per cent, ol water In other I'a.se.s, 
the .so-called industrial white glycerine may sati.sfy 
when the .slightly coloured dynamite glyeerine is 
loisatisfactory, but where the coiipilete and absolute 
purity of the B." prixluct is not essential. 

Nobel's specification for dviiamite glycerine de- 
niaiids a glycerine which is neutral to litmus, of light 
colour and alfording no unpleasant .smell when heated 
to IIM)'’r. It shall contain a minimum of ttS-.') per 
cent, of glycerine when te.stcd by the aeelin method 
(I, S Af. procedure), and possess a specific gravity of 
l-2()2 at ireo'C. The percentage of chlorides, 
reckoned as Nat'I shall not exceed 0-(tl (ler cent., nor 
shall the total ash exceed (l-O.-) per cent. When It) c.c. 
each of It) per cent, solutions of the glycerine under 
test, ammonia and silver nitrate are nii.xed, heated 
to (id” and then kept in the dark for ten mimites, 
there shall be no apparent reduel ion of the .silver 
salt, as evidenced by a darkening. This test indicates 
the ab.senee of formic acid, acrolein, efi' , which might 
eause undesirable rise of lemperalure in the nitrating 
operations to which the glycerine is to be subjected, 
and the test is of greal importance. The saponifica¬ 
tion equivalent of the glycerine shall not e.xcccd 
O'l per cent, calculated to Na„(t. 

(.'hemicallv' ]iiire or ('. B, glycerine passes the rigid 
specilication of the liritish I’liarmacopocia, which 
calls for a clear colourless liquid of no odour, showing 
no reaction for annnoniuni, chlorides or sulphates. 
Tt must not contain lead, iron and copper, whilst 
the arsenic limit is set at 4 parts jicr million. Tests 
inirst reveal the ab.senee of fatty acids, and the silver 
nitrate te.st nnrst show the ab.senee of formic acid and 
acrolein. 
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Proterties and Uses op Gta'cerine 
Th(' flmmioal and physical characUTistics of gl vc<‘i'in(! 
permit its wide application. Thus, the reactivity of 
the hydroxyl groups enables various esters of value 
to be readily produced. In addition, it pos.ses.ses 
antiseptic and presi'rvative properties anti is an 
excellent emollient for the skin. It mixes with 
alcohol and water in all ]>ro|iortions and dis.solves 
many drugs a!id chemicals to a greater extent than 
does water. It is odoinle.ss, but easily and pleasantly 
perfumed when desired, whilst its sw’cet, agreeable 
taste renders it useful, e.s})ecially in view of its solvent 
action, in uKsliiinal pre|)arationa. It is a good 
excipient for various materials. It is very hvgro- 
seopie and its solutions in waiter ])osses,s a low freezing 
point. Its viscous character makes it a good lubri¬ 
cant. 

Ailroi/li/ccri)ie.- One of the largest applications of 
glycerine is in the manufacture of the e.ster, nitro¬ 
glycerine, which is an es.senlial eom])onent of dyna¬ 
mite, bliustiug gelatine and cordite. (Ilyeerinc is 
therefore a basic chemical both in peace and war. A 
])erfectly pure, colourless glycerine is jmt required 
for nitiation, but certain civsily oxidised impurities 
must be absi-nl. 'I'hi^ sjuTification given above for 
dynamite glycerine is more than fullilled by British 
manufacturers. 

Nitration is effected by means of a mi.xture of 
idtric and sulphuric acids, the product being washed 
free of acid The extreme care wdiich is neee.ssary 
in manufaiture and the technical details e.s,sential 
to the production of a standard inateri.d cannot 
be indii'ated in this article, and it must sulliee to 
state that the industry is highly ellieient. 

Small quantities of nitroglycerine are u.sed in 
medieiiK' 

(lh/c<‘riiu’ ^1('< k(/c.< -. I(vri'i/ .S'.- . (ilyeerinc is readily 
converted ini 1 ) its acetic esters, theacetins, bv heat¬ 
ing with acetic anh\dride and pota.ssium bisulphato. 

t'ommercial aeetin usually consists of a mixture of 
th(' di- and Iri-acetins, that is, glycerine in which two 
or three of the hydroxyl groujis have been re¬ 
placed by the acetyl raibeal. 'I'lie monoaeelin, 
obtained with the aid of acetic acid, is also 
■somewhat in demand. 'The acetins are ehielly 
eniploied as an adjunct in calico printing. 

(Ilili i'i ui/’ . Ir.si io7''. - Ar.senious oxide behaves as 
an .u id when hc.ited with gKeerine at about idll" (' 
for gl\ eerine arscnit<‘ is obtaineil. It deeonijKi.ses 
abo\e ‘J.'ilt , 'i'liis eonipoiind is also emplo\cd in 
calico |iiinting 

The ins. —'J'he chlorhydrins are esters 

of glyiernie and hyilroehlorie acid, wdiilst ejii- 
ehlorhydrin is iorincd bv the esterdieation of one 
hydro.wl grinqi aial the reinoxal of one molecule 
of water bom the other two hy<fi'ox\l groups of the 
glycerine moieeule 'The ebloi hxiirin.s and epi- 
chlorhydrin possess some iinportanec as solvents 
especially for hard resins, such as lopal, which often 
di.ssolve in the cold. 

(ili/rcrojihosphorir Ai l,!.- The im •nophos[iho! ic ester 
of glycerine is pre|)ared by heating a suil.ible mixture 
of tho trihydric alcohol and the acid to about. 1(15“, 
abov'o which tempc'raturo the di-cster is formed in i 


addition. It is a colourless, odourless liquid, 
usually met with in aqueous solution, whicli is 
decomposed upon heating. Its salts are far more 
important and find extensive application in medicine, 
for instance, as nerve tonics. Calcium glycero- 
phosjihate and iron glycerophosphate are often 
combined with other medicinals, such as nux vomica 
(strychnine) as well as emulsified with cod liver 
oil, XJctroleum, etc. 

In the human system, glycerophosphoric acid 
occurs in the lecithin of brain and nerve tissue. 

For the jireparation of glycerophosphates pure 
glycerine must obviously be used, the above esters, 
used in industry, being made from dynamite glycerine 
or industrial glycerine. 

Medicinal Preparations.~ glance through the 

British Pharmaceutical Godex niveals tho scores of 
medicinal preparations into which glycerine enters. 
'The reason for its value may be one of many. In 
some ca,ses it is used merely as a convenient excipient. 
In others it is a useful solvent, and permits a greater 
penetration into the cell than does water, for instance. 
Again, its agreeabk! taste conceals tho bitter or 
nauseous ta.ste of certain drugs and medicines. 

(ilyeerinc, taken internally, is demulcent, anti¬ 
septic and somewhat nutritious. It was used to 
some extent, {xarticularly before the introduction 
of saccharin, for sweetening the food for diabetic 
persons. On account of its soothing effect it is 
eniployed in many cough medicines and, associated 
with gelatin, in the preparation of jtastilles. 

Glycerine of boric acid or a simple solution ol 
boric acid in aqxieous glycerine, is a u.seful throat 
antisept ie. 

'Thcg preservative action of glycerine is made u.-e 
of in'^preitaring comjxositions containing dige.stixe 
ferments, 'Thus, glycerine of pejxsin is made b\ 
acting upon pepsin with aqueous glycerine in tlio 
presence of hydrochloric acid, allowing the mas-, 
to stand for a week and filtering. 'The prexrarat ion 
made up in standard strengths is a valuable digesfixe 
'There are scores of preparations of similar naliio' 
to those indicated above, which have been arbitrarilx 
.selected as types demonstrating the use of glyeminc 
for some sjieeilic jiroperty it ])ossesses. 

One final inslanee of its antiseptic and prcserxatixi' 
ax'tion is of interest, (llyeeriiiated calf lyin|)h o 
eonsklered the safest metUum for vaeeination. In 
this prejiaration tin; glyeerine destroys all non¬ 
spore-bearing extraneous organisms. i 

ToilH PrcpariUloii.s. ■ In the realm of toilet inr- 
paralions, glyeerine finds hundreds of apfilicatioio, 
its use (lejiending iqion its emollient and anti 
.se])lic action. In skin {iiaqia rat ions it is as,soi'ialc d 
with water, fats or oils, gelatin, agar-agar, bi'li 
moss, starch, to form skin washes, jiomados, salxc-:, 
jellies, eri'ams, and sxi forth. 

Glycerine is a component of tooth pastes mid 
gener.'d dx'ntifrices, hair washes and hair dyes, i id 
polishes, hair oils and .shampoo xireparations, poni- 
made, hongrolse, ‘make-up” and other prejiaratmis 
Glycerine has also a healing action upon bioi cn 
skin, ehajqied hands, and so forth, being cmiilo.'td, , 
ililuted with water, xierfumc solutioiLs, and oil. ; 
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Transparent Toilet Soaps. —Glycerine is, of course, 
•resent in “ cold process ” soaps, but it is also 
atually added to some varieties of transparent 
(lilet soaps. 

Beer and Wim. —^'Fhe preservative aetion of 
lycerine is also made use of in the brewery, the 
"crs, in addition, being stated to bo improved of 
iste. Wines acquire body ind flavour with the 
tdition of glycerine, it is claimed, although in these 
I tier instances it is not elcar that any exbmsivc 
,,)i|i!ication of glycerine, is in cvidei\ce. Indeed, it 
1 i.iy hero be noted that many of the “ uses of 
. i\eerinc ” set out in literature are suggestions 
..ily, or applications which hav'o long since been 
I! bearded. The information has been stridiously 
I, pied however, and the sixty uses presented in a 
p unphUit in the late seventies appear with monoton- 
(ii;s regularity. 

(tli/ceriiie as a Lubricant. —Glycerine is, of course, 
nmi ii more expensive than ordinary lubricants, but 
til, re are instances where it can jjrolitably l>e em- 
pl.ited. In delic.ito machinery lubricated with 
yl;, eerinc, no sticky or hard frozen products of 
• iMilalion or cooling interfere with good working. 
Apjriratus which is to come into contact with food- 
u lilts may very well be lubricated with glycerine, for 
iileioiis reason.s. Tlie use of glycerine .alone or in 
.upieoii.s solution Inos also been suggested for liquid air 
,ind refrigerating apparatus. In llic former case, its 
ii,,e i.s .scarcely to be recommended. 

.lull-Freeze. Composilions. —Glycerine and its aque- 
oirs solutions po.ssess a low freezing temperature. 

I 'Ll III solutions or special preparations arc u.sed in 
y.is niclcrs to a limited extent, and in motor car 
null. dors, quick-firing guns, and hydraulic testing 
gr.ir. Anti-dimming compositions also contain 
gU, crine. 

Tnhaceo is sometimes treated with glycerine 
hiiliilion, the hygroscopic properties of the glycerine 
lieiiig utilised in keeping the tobacco moist. The 
IIic ,if glycerine hei'c could be considerably increased 
uilh advantage, althc/ugh cheaper .substances are 
mailalile. Glycerine jios.^es.se8 an advantage over 
all, .IS it inhibits fermentation and mould growth 
and .lets :i.s a general preservative and as an aid to 
till' ilevelopment of flavour. 

rniulsliiff.'s such US jams, fruits, etc., are pi'cserved 
liritn- 111 the presence of glycerine, the use of wlrieh 
ti’i tlii,s purpose is incrca.sing, as glycerine ha.s 
nil li.irmfiil ellect upon the human .system. 

Jel.':mid DuplicatimjCompo.liiionsoonUun glycerine. 
Ill tins Held—the production of copying inks, litho- 
Li'.ii'liie inks, duplicating compositions, special jiapers 
till H cciving impressions, printer's roller compositions 
llici'c lire score.s of formukc, and glycerine is almost 
■ni iiiviiriable constituent. It is known that the 
"I’ll l.iHiwn manufacturers have their own formula) 
"In' li have only been arrived at through long experi- 
'■"'1 . 111(1 experiment, and which represent the last 
"III I III this field. These manufacturers use glycerine 
III 1 h.-ir produets. 

I', therefore, unneee.s.sary to burden this article 
"Ilk miinteresting formukc, as these, in any case, 
""i ll not represent the best practice, which is kept 

II l'i"luund secret. 


Oeneral .—Glycerine is used in the textile industry 
to a certain degree in finishing operatiorus, improving 
the appearance and feel of the products. In the 
softening of chamois and other leathers and as a 
polishing agent in compositions, it is employed in 
the tannery, whilst it is a good preservative for pelts 
which are not intended to be subjected to the ordinary 
processes of preservation. 

In preserving anatomical specimens it ha.s advant¬ 
ages over alcohol. Its capacity for attracting and 
retaining moisture is made use of in keeping modelling 
clays and plasters in the moist condition. It is 
useful in removing coffee and other stains from 
textiles, many colouring matters being soluble in 
glycerine. Simple rubbing with a glycerine impreg¬ 
nated cloth with sub,st'quent treatment with spirit 
or .soap and water is very eliicacious in many imstances. 
It has been found the beat material over which to 
store hydrogen, as foreign gases, such as nitrogen, 
diffuse at a minimum rate into the pure hydrogen. 
It is suggested as a component of ru.st-resisting 
compositions and for purifying domestic coal gas 
from sulphurous impurities. The, latter application, 
although successful in the laboratory, hius not been 
developed in any large degree in practice. 

It is employed in the preparation of photographic 
emuLsions, although the exact manner of its use is 
a well-kept secret. 


THE TRAINING OF CHEMISTS IN 
BACTERIOLOGY 
By Dr. DAVID ELLIS 

Tho.se of us whose duly it is to give iaslruction 
to chemists in the science of bacteriology are aware 
that there Is a quickening of interest in the subject 
which is an agreeable change when we reflect on the 
general apathy which distinguishes the chemists of 
even a decade ago. Formerly the visitors who trod 
the corridors which gave access to the bacteriological 
laboratories of the Royal 1'cchnical College of Glasgow 
unconsciously trod lightly lest they should awaken 
the sleepers, which they felt were reposing in the 
lalioratories. Nowadays, whilst it is not exactly 
neces,sary yet to compel intending workers to lino 
up in a queue so as to make their entrance in an 
orderly manner, it Is necessary to make provision 
for a large inflow' of students. The budding chemist 
of to-day feels, and feels rightly, that a study of 
liaetcriology is an essential part of the equipment 
of the modern chemist who Is going to offer his 
services to one or other of the many branches of 
industrial concerns. Such being the case, it behoves 
us to examine the whole matter in the light of the 
conditions which now hold in the industrial world. 
Also, it is necessary to ascertain how far the educa¬ 
tional equipment of the chemist is adequate to 
meet the demands that will be made upon him. 
'i’he latter appears to the writer to be the more 
imijortant of the two and will be dealt with first. 
The fact is, that wo are at the parting of the ways. 
The only standard up to tho present which is able 
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tr> serve !is a fjiiiih' t<i (lie elieniist is tlie tniiiiiiig in 
(>aeteti()logy ^^lliell is serve<l up 1o the iiuvlietil 
sliidenl (luring liis Ihiiversity eareer Jt is ]irobal)ly 
true thai (he medieal num lias so ujaiiy subjects 
to study tlud it is not possible (o do many of 
lliem tliorougbly. At ain late, bis study of liae- 
leriology is largely eonlined to the study of a few 
empirical facts, all severely utilitarian, and all 
solely eoneerned «ith pathogenic orgnnisms. All 
this may be ipiite eorrect if the general practitioner, 
baeteriologually considered, is to be trained to be a 
mere machine to suppiv data to the bacteriological 
specialist who will then eondiiet the in\estigation.. 
A medical student, after he has stained aeeoiding to 
dram, niav not feel that he is ready to sit for his 
examination, but be does feel that he has broken the 
back ol his work. Jle is ti'sted b\' his eapaeitv t-o 
IHutorni certain meelianieal operations, and to 
ideritif\ eertaiit pathogenic organisms in artilieial 
cultures 'I'he object in making these statements 
is not to deride this course or even to (pieslion its 
wisdom. But when it is automatically assumed 
that the same kind of training is adeipiate for the 
industrial chemist, the m.dter wears a dill'erent. 
asfieet. it would be easy ('iioiigh to ]uit a chemist 
through a parallel eoursi' to make him snfliciently 
exfierl at staining operations to cause his frienris 
to exclaim at his eleverneiss. Ke could also be 
taught to make beautiful media for the cultivation 
of bacteria, and steriii.se so well that not a microbe 
would dare to a]>proach his apparatus. Alas, one 
could call ill an intelligent porter and make him 
equally expert. .\s a matter of fact in mane labora- 
torie.s there are lahoratory attendants who do this 
kind of thing much better usually than t heir siqieriors. 
And yet the.se excellent attendants cannot be dnbbc'd 
bacteriologists. VVhat makes the bacteriologist is 
the mental power of co-ordinating these facts in the 
light of all the other facts that are known from former 
experience. Tn .short, the baetmiologist must have a 
scheme of the bacteriological world in his head, 
and he must be able to ])laee the ascertainerl facts 
in their correct relation to thi.s world A laboratory 
attendant can never do this : ti medical practitioner 
is somewhat better oil because his general training 
is partly biological. But, in general, he is little better 
oil unle.ss he brings to bear his biological training, 
Aliiiosl uncon.seiously a course of bai.-teriologieal 
training is judged by a medical man by the .stamlard 
which holds in a medical laboratory. A very good 
instance of such a standard was a eritieisni by a 
medic,d icvicwi-r of one of the writer's books that a 
certain organism used b\ the writer for instructional 
pur|)oses ‘ w.is not much n.sed in the laboratory 
nowadaxs Let the educationist con.sider the exact 
imjiort of (his sillx criticism, and he xxill see the 
trend of the reviewer's thiaights Obviously the 
reviewer rcgardi'd the training of (he bacterii'ilogkst 
just as an old-fashionral bakt'r ngards the training 
of his appreiit ice, the aim being to secure a mechanical 
deftne.ss in the carrying out of certain bakery o])era- 
tions. Tt seems to the x\ l iter that this misi-hievous 
conception must be combated at all costs, ft is 
being combated even in the so-called mei hanieal 
trades, and “it i.s n bit hard, ’ ns Jlr. I'kridge would 


say, that such an eminently scientific, person as a 
ehenn.st should be gradually inveigled into an 
atmosphere in regard to bacteriological matters that 
is fraught with danger, beoau.se of all profession.s 
that of a chemist is the one in which it is neeessarv 
that he should be freed from the trammels of em- 
])irieal lore. 

It is iH'ce.s.sary next to enter ujion an aspect of the 
ehemi.st’s training, to which very few chemists have 
given any thought. It is agreed by most that some 
study of the microscope should he given to the 
budding eliemist. But note this very essential 
point, Jn elu'inistry, physics and mathi'inatics lii.s 
training proceeds in one unbroken line from his 
early schooldays until he finally (jualities at the 
Ihiiversity or el.se dexadojis his faciiltie.s in the 
laboratorii'S of an analytical chemist. The point is 
that, the line of his development is unbroken, and 
thereby he becmiies a professional chemist and 
markedly different from the le.ss foitunate amateur. 
But do(\s the same hold in respect to the training of 
the chemist in bacteriological work or in that part 
of his work where the use of the microscope is 
involved >. d’hat which is held to be of the utmo.st 
imjxortance in respect to his training in chemistry, 
phj'sics and mathematics is held to be unncce.ssary 
when the eheniisi has to di'al xvith objects of micro- 
.scojiie diuien.sions or when he has to deal with the 
facts of biologic,d life. The chemist, in s])ite of his 
excellent training in the three subjects mentioned, 
is the mo.st amatenri.sh of persons the moment la 
begins to handle the mieroseiqie, and when he tries 
his hand at decijihering the facts of life that aic 
jire.sented to him when he examines micro-organi.sni.s 
under the microscope. It is not the chemist who 
i.s to blame, it is his education that is at fault. Be 
does not knoxv how to observe, the facts of develop¬ 
mental life, hi.story are a clo.sial book to him. Ills 
senses record certain im])ressions ; they result in 
vague perceptions but never in clearly deliiiid 
conceptions. Does ,any chemi.st think that a .sene-, 
of olxservations in biology that corrc.spond to scl.^ 
of observations or cxjieriments in chemistry tluil 
would only be given to chemists in their fourth ^i ir 
of training, can be acconqilished in their first bio¬ 
logical year ? That is xvhat it amounts to xxlicii 
chemists in their fourth year or at the close of then 
career in college take out a course in bacteiiologx 
without the slighte.st training in biology. It cannot 
be doin' The result is that when tJie voice of the 
temjitcr becomes insistent, the training of I he 
chemist in bacteriology is apt tt) degenerate into an 
attempt to become incchanical experts at cerlaiii 
■standardised mechanical ojierations. That is wh.it 
the training in bacteriology usually amounts to in tlu' 
medical student’s caix'cr, and he is somewliaf, bcliti' 
oft' than the chemist, because whilst it cannot he 
said that he has had a bite at bioh.igy, he has hmi ' 
hek at it. The chemist sees the futility of this kiml 
of jiroccdure in the realm of chemistry. It would 
be (juite feasible to train a laboratory attendant (" ; 
perform fairly complex operations in chemisli.' ■ 
and become quite expert at them- -in fact, attendimts | 
often jierform experiments at the lecture t.ihk j 
better than the lecturing professor. But suppose \ 
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lie chemist wctv judj;c<l hv this mcc'hanicul skill, 
c would he the lirst, mid ritrhtly so, to cry out. 
tint, how c\cr. i.s prccis('l,\- what the study of hiic- 
■ riolocy will ,'iiiiouiit to in the linnds of clieiiiists, 
mIcss they can fri'c thcnisclvcs from the procedure 
I vof;uc in medical lahoi'aforic.s. Let tliem face the 
c( that th(‘y iiui.st either obtain n preliminary train- 
iir in certain aspects of hiolofiy or else gii e up the 
iidy of bacteriology except as a pastime. One feels 
i rliiied to retort a.s did Huxley "hi'ii he was worried 

I \ a divine who “ ]uit his foot into it ever}' time he 
e vened his mouth.” The retort wins: "tio and ilisseet 
,, bog.” iSo one woulil say to the eheinist: “ Oo and 

t a biological training, no matter wbat the means 
I, which this training is obtained.” Of course ono 
i|. I S not expect the chemists to go hand-in-hand 
M iiliering flowers aiul trying to lind out the technical 

II lines for a lot of plants and animals. Old time 
li.il.iny consisted largely in learning the technical 
I, lines of jilants. All tlii.s is a thing of the jiast. 
|'„ liind all this rubbishy learning of names arc vast 
Innlogieal trutll.s eoiresjioiiding to, say, the laws of 
i lieinical union or the principles of o.smosis. It is of 
ilii iitnio.st. iinpoitanee that some of thi'se biological 
liiitlis should be known before' the student tneklfts 
tile seienee. of bacteriology. Tt. mu.st bo considered 
ili.il if a eour,se of bacteriology were instituted at a 
Innlogieid centre, it would be given only during the 

I Miii hiiliiig part of the period of training on account 
1.1 its diOleult nature. tVliy, then, .should the eheniist 
III' expected to plunge into a course of bacteriology 
williiiid the slightest jireiiaralioti in biology to lit 
linn for the task t 'i’lie result, of course, is that, as 
.ilie.idy stated, a number of empirical fael.s are 
'jle.iiied, and there the matter rests. Again, sujierfi- 
riiilly considered, a training in examining things under 
dll' imeroseope does not a|)pear neee.ssary. A person 
Willi wood exes can see just the same as any other 
liriMiM who has equal ]>ower.s of \isioii. Every 
liioliigisl knows the fallaey which is here involved. 

II ( oiilu.ses sen.sation w ilh perception. The.sensations 

III holh are the same, 'mt oh ' how different their 

|irn c|i(ions ' Hooks Ic'c been written to enable 
till i licmi.st to iilentify variou.s objects under the 
iinriiocope, but very few without a biological training 
cm do more than just identify the gros.ser objects 
Willi '.(imetliing that they bave seen di pieted in the 
hook .-\nd when attempts are made with very 
till) objects like yeasts and bacteria, very disap- 
lioiiiini!; results are obtained. It may well be stated 
lli.it Ihe industrial chemist has too miieh on his 
h.iiid.^ .di'cady, and has no time to dex-ofe to the 
.''ludx of liiology as a jireparatory course for Ihe study 
ol h,n In that ease the .subject should be 

I'll .done Quite a]nirt from the subject, of b.ac- 
I' Niilogy it mu.st, how'oaer, be eonfe.sscd that it is 
lianlh to be e.xpeeted that a modern chemi.sl should 
h'ti'L'o Ihe powers that the miero.seope |iuls into his 
li.nid.w. Even if he inean.s to devote him.scif to the 

' dliirgical side, for example, in which living 
"I'r.i iiisiiis play no liart, he still needs the training 
ai mu loseo]!}. 

I lie liiial conclusion which Ihe above remark.s lead 

i that a eouiwe in microscopy exemplifying 

•I'e main biological trutliR, and giving the cliciiiist 


an insight into the develoiuneiital factor in the lives 
of animals and plants, should iireeode the .study of 
Imeteriology. Tlie siieeilie priqxi.sals as to the line 
which such a eonr.se shonkl take and tile manner in 
which it .should lead to a second eonrsc emhraeing 
the .study of haeteria, yeasts and nioidds will ho 
given in a sulxsequeiit article. Einally, the modi' in 
which the baeteriologx' course should proceed so as to 
be of most use. to the eheinist in ins subsequent life 
work w ill he deliiii'at.ed. 

Koya! Technical College, 

(Jlasgow 


CHEMICAL ENGINEERING AT THE BRITISH 
EMPIRE EXHIBITION 

By Prof. J. W. HINCHLEY 

'the nine and a-half acri's of maehiner}' iiiTthe 
Palace of Engineering alone provide so many exliihit.s 
of groat inqiortanoe to the chemical engineer and 
factory manager that it is difficult to know where to 
begin. Some of fhc olde.st engineering deviees, 
which are almost forgotten to-day, and the latest 
inventions for the same pur))Ose are to he .seen. 'J’he 



TIvo Hydrautomat 
Fio. 1 . 


i.ild-fashioned hut really useful hydiaulie ram, 
which may he .seen on tbe stand of Sir tV, 11. Bailey 
and Co., lias itJS modern equivalent in the apparatus, 
(Eig. Ijsliownby Hydrautomat, Ltd. It isajmmping 
device which will work for an unlimited time without 
expense. A small dilTerence of level may be utilist'd 
to raise water to an}' height by making it produce, 
ill the first instance, compressed and rarilied air. 
Two operating tanks at the base of the machine till 
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and empty alternately by means of an autoniatie 
valve, and in doing so compress the air in the empty 
tank and produce a partial vacuum in the full one. 
Pil.es connect the upper part of each tank to alternat.. 
compartments in the lifting column, and ea.'h parti¬ 
tion iti this column carries a transfer valve vhich 
dips into the chamber below to a depth correspoiuling 
to the amount of water lifted during each .stroke. 


A coal pulveriser, the “ Atritor ” (Fig. 2), is exhibited 
by Alfred Herbert, Ltd. In this machine a double 
pin disc type disintegrator is employed, and the fan 
is mounted on the same shaft as the rotor of the 
disintegrator, and ejects the coal dust direct into 
the furnace for burning. As the material falls from 
the feeder the induced current of air draws the coal 
into the disintegrator, but any heavier material 
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HOT AIR 
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Ft will bo ivalised that the in any com]}art!uent 

is forced upwards by the diiTcrenee in pressure ])ro' 
dueed in the two sets of piin's. 'I'lie water tliu.s 
moves in a scries of stages to the higJiest compartment. 

The increased etbcioncies or special advantages 
obtained by using puhaaised oal as fuel have led 
to developments in grijiding inathim^ry which, whilst 
important for the use hu* which they were designed, 
arc also applicable for other purposes. 


(hops dow n a discharge shoot. Provision Ls madi Ici I 
a supply of hot air to dry the coal as it ])asses thn'H^li ^ 
the machine, and for the addition of small aine'int^ | 
of fuel oil when the coal to be burnt is of ver\ 1"'^ 
grade. 

The Impact Grinder” (Fig. 3) of W. S. ^ 

and Son, Ltd., is intcivsting on account of the ' 

method by which a fairly uniform i^roduct is obh'incitj | 
It is not, however, a grinder, but a disc type j 
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lisintogrator, similar to tho “ Pcrjilox ” machine. 
\ny material which doi® not pass through the screen 
V raised by the rotor and discharged by tlie current 
,f air produced, through a slot at the top of tho 
■iilverising chamber back again into the feed spout. 


The acid-resisting Kitson-Utley rotary pumps may 
bo mentioTied. In this pump tlm casing is machined 
to a definite curve, so that .sliding blades of fixed 
length, alien rotated in a slotted eeeentrieally placed 
boss, tit uithout clearance in all iiositions. The 



'I’hc “Impact Grinder ” 
Kiu. 3 


A simple ■'mill-stone ■’ grinder ahieli is woi'th 
iiisprelion is to be seen on the same stand. 

The llurrell llomogeniser, a variety of colloid 
imll. may also be worth consideration. The rotor 
roii'-ist.s of what may l-o said to be ti\o half u iilth 
]iiillcv.s lived web to well, and revolving elo.se to an 
"iili'i jaeketted easing. 'I’he material to be treali'd is 
till to the centre of the compound pulley, passi-s 
III h\ceil the two webs, and is delivered between the 
two rims and the casing, where it is subjected to 
powerful shearing forces. The feed of material 
I' piilate.s the rate of working. 

The eoncrete mixer exhibited by Drummond and 
•o, ktd., is obviously suitable for other mixing 
opiialions, e.y., furnace ehargi's, batch mixings, etc. 

i lie " li'lexala ” and “ lle.siline “ centrifugal pumps 
■■'liiiun by the l^ilsometer lOngiiu'cring ('o, ami due, 
to the late Hon. R. ('. I’ar.sons, should interest every 
'■III mical engineer who has to pump sludge or ikpiids 
ih.iiged with solids or abrasive materials, 'the 
fi ilure of these ])Uinps is the use of a rubber coated 
111 p' llcr with flexible vanes of pliant rubber. '1 he 
I'l I'lanee to erosion of rubber is well known. Tn 
tb '■ Resiline ’’ pump the whole of the im]ieller 
mi l lh(' interior of the rasing is covered with rubber. 

I b. resistance to wear of tJiese pumps brings to mind 
til recent use of rubber hniiigs to ball and tube 
""lb in place of the usual quartzite or metal linings. 


liump ha.s proved itself during the last two years; 
it maybe used as a blower or exhauster with.succc.ss. 

An improvement in the duplex jmnip shown by 
Hayward, Tyler and Co , Lid. (Eig. 4), liy the appli- 



Duptex Pump with Twells Valve Motion 
Fia. 4 
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cation of tlic TwoIIh’ valve motion is well dcnion- 
atnited by a pump in work, It clitTers from the usual 
vulve-aear in the closing of the steam ports ; although 
each piston controls tlu^ o[)ening of the opposite; 
valve it closes its mim vah'c. A hydraulic pump by 


work or where shocks may occur ;i the Haws or blow 
holes present in cast bodies arc absent, and th(‘ 
Beatings are made of a hard alloy aiitogenously 
united to the working parts of the valve. Itroj). 
forged bodies of valves in special bronze shown by 
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the same makers and actuated by comiu’cssed air 
is worth attention on account of its value in ])roviding 
hydraulic water iti places uhcro a eompre.ssed air 
service only is available. 

New nu'ans of transport In factories are ab\ay.s of 
intere.st, and the Kcdk r conveyor for grain, fhair 
or powders sluadd be examined. The conveyer is 
shown at work, and the cITcetive way in which a 
ea.sing full of flour is nioved is very convincing. A 
iduiin of siin[ile Hat design in. thick is carried by 
sets of sproelo't w lu'cls at each end of the conveyor 
casing. The height of m.itmial which may be 
carried by the cJiain is equal to the widi h of the chain. 
It is in fact a kind of scraper conveyor in winch no 
.scra))ing takes place. It is stated th.at 4 horse |)ower 
will convey .'Kt tons through Itld ft. ])er hour by 
means of the Kedicr conveyor, whilst 20 h.p. is 
re(piired if a screw conveyor be used. An important 
improvement in magnetic separators is the Cas- 
catler" (Fig. 5), demonstrated by the Magnetic 
Se])arator Co., of LivcqxaH. The poles of a scries 
of magnets an- arranged to form undercut steps in 
a delivery shoot. At each step a veiy strong field 
is produced which hold.s any .shape of iron or steel 
with remark.ablc security and certainty. A flap at 
the last sti;p falls when the current is cut olf and 
diverts the .separalc<l iron into a s})ccial receptacle. 

V^alves and cocks are a .source of trouble to the 
chemical engineer, and at times a faulty valve is 
responsible for the failuie or comparative failure of 
a new plant. The wrought steel valves shown by 
Victory Valves, Ltd., give contidenee in high-pressure 


I’. 1). Mitchdl, of Dundee, are also of intere.st in 
this eonuexion when steel is inadmissible, 'riii.s 
firm have an interesting e.vhibit of containers with 
an ingenious " eap.sule closing." 



The Merco Plug Valve 
Tiu. « 


'I'he " Klinger " valve is essentially a ehemieal 
mrks valve ; it has no seat to corrode and any 
»kaee is readily stopped. A smooth cylindiical 
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.lunger moves through two jointing rings of flexible 
laterinl. separated by a bush of similar material to 
hat of the plunger, in whieh are plaeed passages 
r tlie fluid. A gland provides for t.h(' constraint 
f the fle.xible rings. It will be .seen that such a 
dv(^ will iirev'ent many troubles in ehemieal plant, 
1.1 avoid which in some eases two or more ordinary 
\,dves aro fitted. 

The earehd design and e.xeellent workmanship 
hown in the valves of normal pattern shown by 
l?lakeboro\igh and Sons, Ltd., deserve attention, 
\ihil.st their exhibit of the. Lundgren-TJoyd Rotary 
\.d\e, the. Edwards automatic atop valve, and the 
l.,iiner->lohnson hydiaulie valves, arc of the greatest 
interest tf) the water-])ower engineer. A ))lug cock 
that win neither stick nor leak is the attractive 
cl.iim made for the “Merco” plug valve (Eig. (i), 
iii.inufactured by (he A\idley Engineering Co., Ltd. 
Ijilirieant duets are provided in the plug and a 
lulirieant chamber at its ba,se. By means of a. screw 
nt the end of the plug, comprea.siou of the lubricant 
I, ikes plact', the plug is relea.sed and lubricant dis- 
(iilmteil over i(. 'rtio fe.asibility of the claims is 
uliMiius. Another cock made, by the same (irm is 
[iiovided with recesses in both the body and i)lug, 
Ml that no working surfaces are exposed to the 
lliiiils whether the cock ls in tlu' o])en or elo.sed 
liii^ilion ; any depo.si|. formed cannot therefore affect 
iIkm' surfaces and .scoring and jamming are avoided. 

{To he continued.} 


NOTES FROM CANADA 

(iciitiral Notes 

The sugar refineries of Canada, are very active 
.iiid (he export busine.s.s has been good. 

Tlie lirst unit of the National Ci'mcnt Co., Jhmtreal. 
is under construction. It will liav'e a cajiacity of 
'.leu out) barrels per annum. The eoinjiany has 
ari|iMred a large acreage of raw material aiijaeent. 
Ill iMilway and harbour facilities. 

The raw fur crop for Die last tiscal year was valued 
•il Sit).7(>1.5(17, greater portion being exjiorteil. 
Till re is no large estahlisbment for the dre.s.sing and 
dv' iiig of furs in Canada. There are approximately 
loon I'ox farms in the country. 

\ I ompany has been formed in .\lbcrta under the 
ii.iiiie of the I’rairie, Oils Ltd., for the manufacture 
et I'.irbon black at High Prairie, Alberta, from the 
lore natural gas wells of the district.. The IXuuinion 
IliiM iument has granted a |iermit for this putpose, 
;ir Die wells are localed in a di.striet vihere the gas 
i.uiiiut be economically utilised for heating or lighting 

fllll ]B 

Die ITali-ldaho Sugar Co., one of the large.st 
I S \ sugar-beet refiners, contemplates erecting a 
sii '.u relinery at Maeleod, Southern Alberta. It is 
III I'll sent negotiating with the farmers of the dtstrud 
I"' a guaranteed production from 00(10 acres of 
1 “' I eiilt.ure. 'J'his is receiving favourable con- 
|'"l'' d ion. Many farmers in the adjacent State of 
■'I' lii.ma have adopted .sugar-bi'et growing and are 
ohi.'iuiing good results. 


Messrs, Coiirtaulds, ]j(d., have ('onuuenced the 
erection of an artiticial silk jilant, at Cornwall, Ont. 
The. Foundation Co., of Canada has the contract for 
the general construction, and the Canadian Vickers 
(hat of steel su]H)l 3 '. 

The Dominion Tar, Chemical ami Paper Co,, 
which i.s sjion.sored by British interests, reju-esenteil 
recently in (Canada by the Earl of Diinmore and Sir 
Harold Botton, has leased land in Toronto, Out., 
for the pui-|)o 80 of erecting a factory. Similar 
.sites have been secured in Montreal, St. Boniface 
and Vancouver, so that the company will possi'ss 
a, chain of works from ocean to ocean. 

Canadian Company News 

Notwith.standing depression in the steel indnstry 
at the early jiart of last year, the annual rinancial 
statement of the Steel Co., of Canada, shows satis¬ 
factory earnings for l()2ff. These earnings amounti'd 
to S3,284,-t()7, after providing for repairs, inaintename 
and improvement.s and providing for inventory 
reserve and imamie ta.x for 1023, but before making 
irovision for depreciation and bond interest. These 
alter disbursements were- depreciation re,serve 
$377,(551, bond interest $441.0(12 and dividends on 
shares $1,250,741, leaving the sum of $(127,875 
to be credited to profit and lo.ss account. 

'I'here have been no mw developnu'nts in the 
alfairs of the 15ay (.’ity Pulp and Pa|X'r Co., or the 
Saguenay Pulp and Power Co., xxliich luive been 
in the past, more or le.ss, under the direction of Sir 
Frederick Becker, of Lomlon. The (inaneial rejiort 
,if the Saguenay Co., shows a delieit of $183,82(5 in 
1023, comfiarcd w ith a defleit of .$410,570 the previous 
year. 'I’he linaneial c.indition of tlw Becker concerns, 
in Canada, is attributed to ])oor managcnu'nt and 
ilirection. 

The annual statement for the year 1023 of the 
Consolidated Mining and Smelting Co , of (.'anada, 
is very .sati.sfactory, notwithstanding thi' power 
shortage which prevented a full realisation of the 
earning potentialities of the concern. After all 
charges, including tho.se for depreciation and taxe.s 
which arc both about double what they were in 1022, 
there is a net protit of 81,(181,1(12 available for 
common .stock, as compared xvith .8075.-140 in 1022, 
and ..$270,722 in 1021. 'I'his sum is eipiix'alcnt to 
.$3.08 per share on the stock, or 15-0 per cent, on 
the $25- par value of shares. 

'The asbestos mines of (juebec ha\c had a lean 
year, and one of the larger companies has gone into 
Ikpiidation. The annual retsirt of the Asbcstr.s 
Corporation of Canada Ltd., very well illustrates the 
condition of these industries. The ojx'rating profits 
for the year, after provision for ineomo tax, were 
$3(18,03(1, as compared with $727,003 in 1022, with 
no write off for depreciation and de])letion. After 
curtailed dividend distribution of the year, a surplus 
of only $22,230 existed. It is stated the company 
intends to try the w'ct process for the (‘xtraedion of 
asbestos instead of sejiarating (he fibre by screening. 
The process is claimed to give increased production 
of asbestos, at less cost and improved cjuality. 
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FORTHCOMING EVENTS 

Juno ll. I’^AKADAY SotIKTV AN]» THE TkXTILE INSTITUTE, 
.tL the Hiitish Einpir<; Kxhilution, Wonihl<*y, in 
C^jrilei'once Hall No. 4, troin 2.JO p.iri. to (i.JO 
Various papcis will he road and <hs< iiss<*d. 

June 11 Hocikty of Dykhs and Ooeoujuhts. Annua! 
to 13. dinner on .hino 11 nt the Hotel Victoria, 
NorthumherJaiul Avenue, London, S.W. 1. Con¬ 
ference on Juno 11 and 12 at the British Empire 
Kxhihition, Wombloy; on Juno 11 (3 p.m.) J. It, 
Ilannay will give “ An Historical Survey ot 
Dyeing and Calico Printing,” and on June 12 
(11 a. III.) Plot. A. G. Green, E.lt.vS., will speak 
on “ Modern Methods of Dyeing.” River out¬ 
ing (cost ISs. per person) to Windsor on 
Juno 13, Application for tickets should be 
made to the Society of Dyers and Colourists, 
30, Pearl Assurance Buildings, Bradford. 

Juno 11. Biutisii Emi’iiie E.viihjition, Wemiilky. Ckni- 
Icnuncv on “ Ilcri-dily as the Basis of National 
and Indus! rial Ethiicncx.” Alsu on June IS 
and 25. 

June 12. CiiEMicAT. Souikty. Mooting to be held in the 
Theatre of the Royal Institution, 21, Albemarle 
Street, W. 1, at 5.IK) p.m., when the Fara¬ 
day Lecture, entitled “ Atomism in Modern 
Physics,” will bo dtdivered by Prof. R. A. 
Millikan. 

.June 13. Ummuisity of London, University College, 
Gower Street, W.C. 1, at 5.30 p.m. First of 
Three Lectures on Phy.sics by Prof. R. A. 
Millikan. Li'iTiires 2 and 3 to bo dehvorcKl on 
June 17 and 10, ro.sp<'ctivoly. 

July 15. The Institute of (.hiEMisTiiY Students’ Asso- 
I’lATioN (Uondon). Visit of Chemical Students 
to Wembley. At 0.45 a.m. an Inaugural Meet¬ 
ing will be held at University (Allege, Goxver 
Street, W.Ch 1, at which the Prenident of the 
Institute, Prel. G. G. Honder.son, LL.D., 

F. H.S, will take the chair. Mr. W. J. D. 
Woolco<-k, C.B.E., General Organiser of the 
(’hcmical Section of the Exhibition ami Pre.si- 
dent-c-lect ol Ihe-Society ef Chemical industry, 
will <“Xplain the ohject.s of the exliiluts and the 
s|H'<*ial Icaturi'S of inten'sl. I’rof. W. P. 
Wynne, (’.B.K., F.ILS., President of the. 
Chemical Society, hopes to support the speaker 
at tli«‘ meeting. Tlio cost of the vi.sit, inchuling 
leturn ticket to W<*inhley, entrance to the Ex* 
hihition, and ticket for luncheon, will 1k> 5s. 
Fuitlier intormation can 1 ki obtaiiKKl from Mr. 

G. S. W. Marlow. 30, Russell Scpiare, London, 
W.Chl, and application.s should he made not 
late- tluin J uiio 2'^. 

Sei)t. 8 JnvSTitutk Ol-M KTAT.8. Annual Autumn Meetingj 
toll, to b. oik'iumI at the Institution of Mechanical 
Engineers, when W. M. Corse, S.B., will 
delivei the third annual Autumn Lecture, On 
Sept4*ml)er 9 the morning will bo devoted to 
nuidmg and diseussioii ol papt-r.s, followeil by 
liineluMui at the C-oiinauglit Rooms, Kingsw%ay, 
the afternoon to Ik' spent at the British hhiipire 
Exlilhition. On September 10 furtlicr i)ai>er.s 
w’lll ho presented for discussion, the afternoon 
Ixiing dexotod to visits to works. A reception 
will ho hchl ill the evening at the National 
Physical Laboratory, Teddington. A detailed 
programme will 1 k^ issued in August. 


SOCIETY OF CHEMICAL INDUSTRY 

ANNUAL GENERAL MEETING. 1924 

PATRON: H.M. THE KING 

In accordance with the provisions of by-law 68 
notice is hereby given that the Annual General 
Meeting of the Society of Chemical Industry will 
be held in the Arts Theatre, The University, Liver- 
pool, on Wednesday, July 9, 1924, at 10.30 a.m. 

The following is the ollioial Programme :— ' 

TueMJay, July 8, 9.0 p.m. Informal Reception by 
the President ami the Ixjcal Committee at the 
Midland Adelplu Hotel. 

Wcdncfuhy, July 9, 10.30 a.m. Annual G(meral 
Meeting in tlu; Arts 3'heatre, The University, and 
Presidential Addre.ss, “A Neglected ('hapter in 
Organic Uliemistry: The Kats.” 2.30 p.m. Visit to 
White Star Liner, ‘‘ Cedric,” and tea on board, by j 
invitation of the VVhite Star Line. 8.30 p.m. Recep¬ 
tion and Dance in the Town Hall, by invitation of the! 
Rt. Hon. 'the Lord Mayor of Liverpool (Arnold' 
Rushton, Ks(|.). 

Thursday, July 10, 10.30 a.m. (hour subject to 
alteration), Messel Memorial Loeturo by the Rt.j 
Hon. Viscount Leverhulmc, in the Arts 'L’licatre, andi 
presentation to the Lecturer of the Sotdeiy’s Messel 
Medal for 1924, 12.30 p.m. (hour subject to altera¬ 
tion). Visit to the Woiks of Messrs. Joseph (.Irostield 
and Sons, Ltd., Warrington. liimcheoii by invitation 
of the. Directors. In.S))eetion of the Works of Messrs. 
Joseph C'i'osfleld and Son.s, Ltd. (lost of travelling, 
.'5s. 7.30 p.m. Annual Dinner, in the Midland Adelphi 

Hoted. Tickets, exclusive of Wines, 12s. 6d. 

Friday, July 11, 10.0 a.m. Ibisinoss Session in the 
Pliysies I.,ceture Tlu'atre, Tlie Univ(a’sity. 1.0 p.m, 
Lunelieon at the Midland Adelphi Hotel, by invitation 
ot the Chairman and Directors of The United Alkali 
Co., Ltd., followed by visit to Works of The Unilol'' 
Alkali Co., Ltd. Cost of travelling, 3s. (id. 7.IK) p ni. 
Dinner at Poi't Sunlight, by invitation of the. (ihairman 
and Directors of Me.ssrs. Ix.-ver Bros,, Ltd. (V)st uf 
travelling, 2s. (id. 

Snlurdny,July 12. About 9.30 a.m. (details later) ' 
Visit t<i Rake Vyrnwv. Inspection of the Livei'iinol 
Corporation Watenvorks (limited to 150). Ijumdieeii 
and tea, iry invitation ot the W'ater Committee of tin: 
Corporation of Liverpool. Arrive Liverpool abunt 
9.30 p.m. ('ost, dinner on train ineliideil, 25s. 

Unofficial Ji.rcursiims. Tickets to be booked m 
Liverpool at Receittion Room:—Chester, River I'ef 
and Katon Hall; Isle of Man; Llandudno .rnl 
Beaumaris (sea) ; Lake District (two diiys). 

Memiters intending to attend the merding are asl.nl 
to send their applietitions, aooompanied by tlw 
appro])riate remittance, as early as possible to 'k' 

K. Gabriel Jones, City I^alK^ratories, Mount Pleas, iit, 
Liverpool, to whom all inquiiiea relating to pri\ ik 
hospitiility, railway travelling and other maluW 
connected with the meeting should be addressee 

A ballot list for the election of Members of Couiiril 
has been despatched to each member entitle:' to 
vote. J. P. LONQSTArF, 

General Secretaiy 
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OBITUARY 

Dr. G. H. BAILEY 

Goorge Herbert Bailey was bom on May 17, 1852, 
,it Barnard Castle, in the County of Biirhain. From 
rally years be was particularly attracted by scientific 
|iursuitH. In 1870 lie graduated Bachelor of Science, 
I .ondon Univemity, and from 1880 to 1882, was science 
iiaster at 'rattenball College, near Wolverhampton, 

: ( signing this appointment to become a studmit at 
lie Owens College, Manchester, where he took the 
rcond and third year’s courses in Chemistry and 
I'liysics, at the same time carrying out spectroscopic. 
..searches under Prof. Schuster, also researches on 
. ilorophyll with T)r. Schunek, and on vanadium 
. ..Illpounds in the Laboratory of Prof, H. E. Roscoe. 
\' liiLst at Owens College he was awarded the Dalton 
( liemic.il Seholar.ship. 

Kroiii 1884 to 1885 he continued his studies at 
Heidelberg, under Profs, Bunsen, Kopp, Quincke and 
Piceiibusch, obtaining at the end of this period the 
|iSe (London) and Ph.D. (Heidelberg).’ 

lie now became demonstrator and lecturer in 
( |.i ndstry at the Owens College remaining there 
t.,i (he long period of 24 years, during which time he 
, .mied out a con.siderable number of researches. 

the technological side of chemistry ap|K-aled to 
iiim particularly, and ho was a,s,sociated from earlv 
.la\s with the Manche.stcr Section of the Society of 
I'liemical Industry, of which Section he was Chairman 
III III05 -7. During his residence in Manche.stcr he 
iiiid. rtnok a considerable amount of coiwulting work, 
p.uiHularlv on Iiehalf of the Corporation of 
iranclie.slcr. 

Ill \|irii, 19(19, he was ai>pointed Chief Chemist to 
111 .' British .Muniinium Company, Ltd., his head- 
(piailci.s being at the Kinlochlcven works of (ho 
. ..iripany. In this appointment he found eonsideiabic 
.pc for his activities until lt)2(), wdien, at (he age of 
(is, the company permitted his retirement, retaining 
liiiii however, as (lieir Advisory' Chemist U[) to the 
lime of his death. Two attacks of pneumonia, in 
I'.KKi and 19(19, had left a heart weakness, which, 
(lioiieh it had troubled him comparatively' little in 
i.'iriit years, nevertheless persisted, and a dav spent 
111 loo great activity in his garden at Datehet, that 
III loved so much, appears to have been responsible 
t.i .1 heart seizure w'hieh brought to a sudden tyrmin- 
•ilioii a life in which one can truthfully' say there had 
III . II MO idleni'ss. He leaves a widow, three sons 
■ 111 .I M daughter ; his eldest son is a .squadron leader 
III (he Royal Air Force, the .second Is in Rhodesia, 
■ii'd the (bird in New Zealand. 

His published words include : -1881 ; Componen- 
li-ii der absorption .spectrum erzeugeuden selteiien 
' III. n {ller., 21, 1.520). 1884; Some vanarlates of the 

■"miles {.lour. Chem. Soc.., 1884, 090). 1880 ; Separa- 

II iind estimation of zirconium (Jour. Chem. iSoc.., 
l’"(’, 119 and 181), also (Annalen, 282, 852); Analysis 
;' j"Pl>ite (,W. Chem. Soc., 1,53); (Annalm (232), 
'■) 1887; The double sulphate of lead aiicl 

•"'iiiiiiiiura (,/o!rr. Soc. Che.m. Ind., 1887, 415); 

' 'crmination of atomic weight by' means of the 
^ iiial .sulphate (Jour. Chem. Soc., 1887, 070 t); 

• i-r suboxide (Chem. News., 65 and 203), and with 


C. J. Fowler, Silvcr-auboxide (Jour. Chem. Soc., 
416 T and .54 p) ; InU'rpenctration of absorption 
spectra (Jour. Chem. Sor , 141 t) ; Atomic weight of 
zirconium (Brit. Ass., 1887); Absorjition spectra 
of rare eart hs (Brit. Ass., 1887); Absorpt ion spectra of 
the haloid salts of didymium (Brit A.ss., 1887); 
Components of the rare earths yielding absorption 
spectra (Ber. 1887, 2769 and 3325) ; 'I'emperatures 
at which various sulphates undergo decom))osition 
(Jour. Chem,. Soc., 1887, 100 P.) ; Influence of raa.ss 
on chemical decomposition (Jour. Soc. Chem. Ind., 
91). 1889 : Estimation and occurrence of sulphur 

in coal (.Tour. Sor. Chem. Ind., 860); On (he vitritied 
cement from an ancient fort (Memoirs, Mane. Lit. 
and Phil. Hoc.) ; Method for the separation and 
estimation of zirconium (.■Uinalen (282), 8). 1890 : 

“With A. A. Read:” 'riie behaviour of the more 
stable o.’cides at high temperatures (Brit.. Ass. ISfW); 
“ With ,1. C. Cain ’’ : A method of quant itative 
analysis (Brit. Ass., 1890); 'I he spectra of the haloid 
salts of flidyraium (Brit. Ass., 1890); “With A. Hop¬ 
kins;” The behaviour of the more stalile oxitles at 
high temireratures (Jour. Chem. Soc., 269 t). 1890 : 

The effect of noxious ga.se.s on plant life. (Mane. 
Field. Naturalists. 8oc., ,56). 1891 : A report on 

the atmosphere of Manchester (Mane. Fiehl Natural¬ 
ists iSoc.). 1892 ; (Vmditions affecting plant life in 
a town atrnosjihere (Bril.. Ass.). ; Air impurities of 
towns (Jour. Soc., Chem. Ind., 769); “With Lamb ": 
The atomic weight of palladium (.lour. Chem. Soc., 
745 t). 1893; On the liability of pine trec-s to 

lightning strokes (Mem., Mane. Lit. and Phil.). 1894; 
iSoine aspects of town air as contrasted with that in 
the country. (Mem., Mane. Lit. and Phil.); The 
stability of oxides considered in relation to the 
periodic law (.lour. Chem. Soc , 815t.) ; 'I he volatility 
of salts during evaporation (.lour. Chem. Soc., 445). 
1908: “ With Hart. ": ’I’lie manufacture of sulphuric 
acid by the chamber ]iroeess (.lour. Sor. Chem. Ind., 
538). I905 : Higher education in the ehemieal 

industry (Jour. Soc. I.'hcm. Ind., ]2().5). 1910 : A 

record of analysis (Jour. Inst. Mc.l., 1,210) ; Analysis 
of aluminium and its alloy's (Jour. In.d. .Me!., 1, 1.51). 
1913 : The corrosion of condenser tubes {.lour. Inst. 
Met., 71). 1916 : Electrio furnaces ajiplied to 

non-ferrous metallurgy (Jour. Inst. Met., 80.5); on 
the third report of tlie corrosion leseareh committee 
(.Jour. Inst. Aid., 1, 1.85). 1917 : ’I’he efleet of heat 

on the rate of softening of cold rolled aluminium 
sheets (.four. Inst, ^let., 11, 164). 1919: The 

action of hard industrial watciw on aluminium (Jour. 
Inst. Met., 1, 187); On the fourth report of the 
Corrosion Ib-seaieh Committee (.Tour. Inst. Met., 
1, 234). 1!)2() : The corrosion of aluminium (Jour. 

Inst. McI., 2,404); The rate of corrosion of aluminium 
{.lour. Soc. Chem. Ind., 118 t). 

Dr. Bailey was the author of the following text¬ 
books :—First stage Inorganic Chemistry, the New 
Matriculation Chemistry', Elements of Quantitative 
Analysis, Tutorial Chemistry. Part 2, “ Metals and 
Physical Chemistry,” Advanced Inorganic Chemistry. 

The above notice has been compiled at the request 
of the Manchester Section and the writer is indebted 
to Mr. T. Lewis BaUey, his brother, for most of the 
above information. 
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ATOMS AND ISOTOPES* 

By Dr. F. W. ASTON 

'I'hiit limiter is (ILscontiiuioiis and ((insiats of 
diserote pariielcs is now an aceeplod fart, though it 
is not obvious to tlio .senses on aeeonnt of tlie exlreme 
smallness of the ]>artieles. Some idea of their size 
and numliers can he gained hy the, liypothctieal 
division of a |iieee of matter into smaller and smaller 
jheees until the nitimate atom is reaehed. h’or this 
purpose a model decimetre eulie of lead is taken and 
(ait in siieh a maimer that after each oja-raliun a 
similar eiihi' of half the linear dimensions and one 
eigfith the \ohime results, itfodern seienee .shows 
that this opeiation can he re(ieated no le.ss than 
28 times before the ultimate atom of lead is reaehed, 
and that the mimher of atoms in the original euhe 
is so enormous that plaet'd in a string as close to¬ 
gether as they are in Die leadlhey would extend over 
six million million miles. Again, if an ordinary evacu¬ 
ated elect lie light hulh were jiiereed with an aperture 
such that, one million inoleeules of the air entered 
per second, the pressure in the bulb would not rise 
to that of the air out.siih' lor a hundred million 
years. 

Dalton, in his atomic theory, postulated that 
"Atoms of the same element are similar to one 
another and eipial in weight,' a simple and delinite 
concept ion which has been of inesliniable value in 
the development of chemistiy A little later Ihxnit 
suggested that the atoms of all elements were made 
of atoms of a primordial suhstaiiee which be endeav- 
ouri'd to identify with hydrogen. If Dalton and 
I’lxiut were both right the chemical atomic weights 
should all he whole numbers, hydrogen being unitv. 
(dieinical evidenee was against this, and I’rout’s 
theorx was abandoned for the time We cannot 
te.st till' truth of Dalton's jinstiilate by ehemical 
methods since lhe.se retpnre emintiess mvriads of 
atoms, and, therefore, only give a mean re.sult. 

'J'he weights of iiidiridual atoms can be invc'sti- 
gated by means of the analysis of positive ra\s and 
the early e.\[ieriment.s of Sir .1 .). 'I'homson sngge.sted 

that one element neon.had atoms of two dilTercnt 

weights hut the method of analysis was not accurate 
enough to prov(' the point. Tiie rerpiisite accuracy 
has been obtained by means of an instrument called 
the " mass-sj)ectrogra))h " In this the charged 
atoms ill a beam of positivi' ra_\s are .sorted out 
according to thm'r weight by means of magnetic 
and ilcctiic lields so that they striKi' a ]ihotograplue 
plate at (lilferciit points. A mi.xtiire of atoms of 
ditlerent weights x\ill givi* a series of foeus.sed lines 
called a mass spectrum and the relative weights of 
the atoms can he ealeulateil trom the position of 
their lines to an acciiracv of I in ItMMt. 

As the result of this analysis it has been .shown 
that neon (Atomic Weight id-Jd) is a mixture of 
atoms (.)[ weights 2d and 22 These constituents 
have identical chemical jiroperlies and are called 
“ isoto|M's." Chlorine (At Wt. is a mixture 

of isotopic atoms of weights .‘i.") and .‘tT. About half 

• M..y Lecture, (telivorcd befurc tlic lusiiiud- of JIut(il,s 
on May 4. 


the elements so far analysed are mixtures and some 
are very complex. Thus krypton has six, tin at least 
,se\'e,n and xenon po.ssihly nine constituent isotojie.s. 
Recently, by means of the method of “ accelerated 
anode rey.s,” the work has been extended to many 
metals and already some fifty of the eighty-four 
known non-radioactivc elements have been analy.sed. 
into their constituent isotopes or showm to be 
" simple.” 

Afost important of all is the fact arising out of 
these measurements that all true weights of atoms 
can be ex])res.sed as whole numbers to a very high 
degree of accuracy, This remarkable generalisation 
known as the "whole number rule” has removi'd 
the Iasi obstacle in the way of a simiile unitary 
theory of matter. W'e now know that Nature uses 
the sam<^ bricks in the const ruction of the atoms of 
all elements, and that these .standard bricks are the 
primordial atoms of positive and negative eleetrieity.T 
protons and electrons. 

According to the nucleus theory of the atom tirst 
sngge.sted by Sir .Ernest Rutherford, which has led 
to .such wonderful advances recently in the hands 
of Rrofessor Bohr, all the protons wdiich are much 
heavier than electrons, are ]iacked with some of 
the electrons in a central nucleus or .sun round w'hieh 
circulate the remaining electrons like planets in ; 
orbits. The protons and electrons are .so minute^ 
compared with the atom it.self that it is diflieult to 
indicate their numerical relations. If we were to 
eon.sti'uel a .scale model of the atom as big as the . 
dome of St. I’aul's we sluaild have .some difliculty . 
in set'iiig the electrons, which would be little larger 
than pin heads, whilst the protons would e.scape , 
notice altog(.ther ns dust jiartiekxs invisible to the 
unaided eye Experimmital evidenee leaves us no 
escape from the astounding conclusion that the atom 
of matter as a structure, is enifitv, empty ns Die ' 
■solar sy.stem, and that what, we measure as lU 
spherical boundary really only represents the limituiL' 
orbits of its outermost eleetrons. 

All the chemical and speetroseojiie projiertii's ol 
an atom depend on the moveiiumts of its planetan 
electrons, and these in their turn depend on lltr 
po.sitive electric charge on the central nucleus, hi ; 
the ease of iso1o]iic atoms the net po.sitive charge on 
their nuclei is the same, giving identical ehemi'iil 
pro]>ert ies but the total number of protons is different, 
giving ditferent atomic weights. 

'rransmutation of one element to another can mil) 
be achieved by the disi'uption of the nucleus. Tlir- ; 
retpiires enormous forces, but by the bombardniciil i 
of ato.iis by swdft alpha particles Rutherford liii- ' 
succeeded in breaking U|) the nuclei of several nl ] 
the lighter elemmits. This transmutation mil) j 
take.s ])lace as the result of a direct hit on the nucli te, 
the chance of which is only one in many million' ; 
The quantity of matter so transmuted is iinlnl ' 
almost ineoneeivahly .small, hut it. is the tirst ni' i 
towards the release and control of the so enilril 
' atomic energy. " We kimw now with eerlaint) 
that four nmitral hydrogen atoms weigh appreei hi.' 
more than one neutral helium atom, though 'ml | 
contain the same units, 4 protons and 4 elect i "' | 

If we could transmute liydrogen into helium ni. f'' i 
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would, therefore, be destroyed aud a prodigious 
quantity of energy would bo liberated. The tran-s- 
mutation of the hydrogen contained in one pint of 
water into helium would set free sufficient energy 
!() propr'l the Mauretania across the Atlantic and 
li.ick at full 8|reed. With such vast stores of energy 
,it o\ir disimaal there would bo literally no limit U) 
:he material achievements of the human race. 


AMMONIUM PERCHLORATE 

HOYAL COMMISSION ON AWARDS TO INVENTORS 
This Commission heard on May 2(! and .rune 2 
Ihe claims by Messrs C. W. Bailey, If. ,S. Dennv, 
\ .1, lhink,.i, A. (.'resswick, R. Youiig, ,1. G. Williams,’ 
mil A. T. Jeffcri.s for awards in connc.\ion with the 

i i.iimfacturc during the war of ammonium per- 
bloratc at Ruigwith in Derhyshiiv. 'I’ho hearing 
Bs hefore Mr. .Justice 'I'omlin, the chairman, Mr. 
I K Notion, C.B.K., K.C . and Mr, A. Chaston 
Iqiman, K.H.S. Several of the claimants ajipeared 
iqicrson; Mr. Whitehe.ad, K.C., and Mr. Coinlncy 
Terrell ap])oared for the (Vown. Ammonium per- 
ililoiate was, in small quantity, msed during the 
war as ;in e.xplosive. but it is fairly easily d(l.o7iated 
.Old seems to havt' been le.ss suiteti for niariue mines 
than for quarry work, where its u.se is well known, 
h has lor many yeai-s been nianuf.actured by Mr. 
f.irlson ill Sweden, and when the British Goverm 
incut decided to manufacture in this country it 
olilaim'd from Mr. Carlson's firm full details of the 
inamifaeture of ammonium [icrchlorato by mixing 
solutions of sodium jierehlocate, prejiared electro^ 

I vtieally. and ammonium suliihatc. Solubility curves 
o' ammonium pei'chlorate and .sodium .siiliihate 
■I.e >aid by the Crown to have been suiiplied by Mr. 
CailM.ii's lirm. The Langwilh factory wa-s a di'tlicult 
I'lnljlcm and the Government sent a number of 
named ami eapahjc chemists and chemical engineera 
to put it, in order and manufacture economieallv. 

I lie I laimants after many diffieullies .succeeded in’ 
in.iknig a considerable quuntify of ammonium per- 
ehlorate and they claim that the improvements 
made on the Carlson process deserve special rccog- 
mtioii The Crown claims that such improv.ements 
as were made could have been thought out by anv 
'omi'ctenl, and skilful ehemi.sfs who were sui'iplied 
w ith t he necessary information and that the elaimants, 

llmiijrli tli,.y ,li(j ,]jj 

wlMcIi they were employed and paid. The case is 
uol yet eomplet.ed and is being heard tit aimera. 

Is that tlu' impruvuniunts in rusneeb 

'>! uJiuIi awards arc claimed arc all for mctlnxls of 
separately eryKtalli.slng out the sodium sulphate 
'ml ammoiiiuiii iierchlorate. 


'Ik 


I'rof. O. Halm has been invited to succeed I’rof. 
I5oden.stom in the chair of physical chemistry in 
Hanover leohnicul Uochuclwk. 


THE INSTITUTE OF PHYSICS 

At the Annual General Meeting held on May 26 
Sir Charles A. J’ar.sons, K.C.H , l-’.U.B was re-elected 
President. The Viee-lhesidents are’ Prof W H 
Ecclcs, P.R.S., Mr. C. C. Pafprson, Dr K. H Rayner 
and Sir Napier Shaw, h’.U.S. Sir Robert Hadlield’ 
F.R.S., is Treasurer, and Rrof. Alfred W. Porter’ 
F.B.S., Honorary Secretary. ’ 

From t he Annual Report it appears that the demand 
for highly frained and (lualilied physicists at present 
e.Keeed.s tlie supply. The Report floats at some 
length with the new' monthly Juuriial of Scicniific 
Instrumenli, which is being jiriidiieed by the [mstitute, 
and editcfl at tiie National Phy.sieal BalMiratory. 
It also refers t.o tlie B(*etiires on I^hvsies in fndustry, 
which are being delivered under the auspices of the 
Institute, and a second volume of whieli will shortly 
be published by the O.xford University I’ress. It is 
pointed out that the piihlicalioii of these h'ctures and 
their eireulatioii among maimfaetnrers should do much 
to promote one of Hie main objects of the Institute, 
wiiich Is to urge, the inijiortanee of ])h\sies in iiifhistry, 
and to encourage the employment of jihysicisCs 
qualified to umlerst.and where and how physical 
principles aud knowledge may he utilised in increasing 
the efficiency of e.xistiiig proeesse.s, and in the 
development of new applieiitions. 

ACADEMIE DES SCIENCES 

During the meefing on May 19, Prof. Richot des¬ 
cribed a new treatment of f uherculosis by the juioe 
of ]>ui’e, dried, anti raw meat, a method suggixstecl 
by the fact that the, reparation of the lubereiiloas 
organism lakes place by the reeonstriielion of muscu¬ 
lar tissue disorganised hv the disease. Moasicur G. 
Bertrand described a meihod for •“ stoving ” cocoonsj 
ill whieli the action of heat was replaced by that 
of ehloropicrin which ensured Iho death of the pupa 
w'ilhout iiariuing the .sillty env'elope, Mou-sieur de 
Broglie deserihed a method of determining the 
wavelengths of y rays by their jihoto-eli'etrie effect. 
Moasicur Breton eommuuicated a ]ia])er hv G. 
Ixirapilia on the permeability of .syuthetie resin to 
infra-red rays. A plate of hakeliie, 5 mm. thick, 
allowed Hie ]jassage of lU) jver ei.iit. of the rays, and 
the introdiiefion of two per thousand of ferric ehlorido 
reduced tlie tiaiis|iareney 1)\ one per cent. 'J’ho 
permeability of a " bakollsed ])late of pajxir of the 
same tliiekiU'Ss w.as 1/ per cent., wheri-as under 
similar conditions, lliat <.>f a plate of chonite was 
three jier I'ciil 'I'he author hopes by ixxlueing the 
thickue.ss of the jilate of resin, and by compensating 
the slighte.st meehaiiieal resistanee by inlrodueing a 
suitable charge, to inerea,se the permeabijyjty lo the 
infra-red, ami to obtain results of inlerest tft industry. 

During tlie meeliiig on May 26, JIM. Dumi(^re 
described tlie results of developing siher bromide 
photographic plates after fi.xation. Tlie method is 
long, but has the advantage that develiqimeiit can 
he carried out in dayliglit and gives a negative 
with a finer grain. Prof. Moiireii and G. H. Diifrais 
described further work on oxidation catalysis utilising 
free oxygen. Tlie authors emphasised the tliooretical 
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importance of the catalytic action of sulphur and its 
compounds, not only because of its din-ct theoretical 
consequences, hut also hceause of its hearing on 
hiology. In fact, according to recent work, sulphur 
appears t<i j)lay a most important part, in oxidations 
in th(' living body. Monsieur iSeliloesing dcserihed 
the inllueiaai of soil haeletia on plant lif(% and Prof. 
TJrhain dcserihed an anomaly ohservial in the reduc¬ 
tion of bichloride of mercury by sodium formate, 
which was of eiaisiderable theoretical interest. Prof. 
Le (tiatelier communicated a note by Monsieur 
Pees'.aJ.ski, diseriliing a mnv observation on salts in 
metals. Id.M Ik'.sgrez, Bierry and Ratherry des¬ 
cribed further work on diabetes, showing that the 
quantity of fat to b(! used in the diet for diabetic 
Iiatients should he regulated aeeonling to thi; < hemical 
structure of the fats, and to the relative proportion of 
the |)roteins and carbohydrates in tla; diet. Each 
individual neecLs a certain eharaeteristic amount of 
fat, which is usually small in serious eases of diabetes. 
Insulin increases the absorptive capacity for fats, 
permitting a better utili.sation of the carbohydrates. 

THE BRITISH CHEMICAL AND DYESTUFFS 
TRADERS’ ASSOCIATION, LTD. 

The lirst annual meeting was held in Ixjndon on 
May 15, eighty-nve repre.sentalives being present 
from various parts of the country. In submitting 
a report of the first, year's work, the chairman, Mr. 
Victor Blagden, said that previou.sly there had been 
two a.ssoeiations having the same, objeets. So 
as to present a united front to the Government, 
the manufaet iirers and the consumers, an amal¬ 
gamation was effected, the re.sult being the present 
ti'ade organisation, now registered as a non-trading 
concern. Roughly lit! new members had been 
elected during the year and further ap[)lications 
were promi.sed. 'I here were now 12.S members, whilst 
only 21) tirms ha<l rli.s<'ontinued membei'shiji, and 
considering the trade depre.s.sion, -this was very 
■satisfactory. Ini-reased membei-shi]) was laapiired 
to ])rovide. for increased activities. The Association 
was a non-trading concern, but when chemical or 
ilyestufTs traders’ interests were unfairly encroached 
upon, or when any point of principle was raisrxl 
afleeting their interests, either by a Government 
Departmemt or by .some commercial or industrial 
interest, the Association was ])repared to offer 
resistance. Valuable assisfance had been rendered 
to mi-mbers in eonnexif)n with th<^ Keparation.s 
Recovery Act. In numerous eases the Associa¬ 
tion obtained satisfactory settlmnents for members 
in contesting (.'ustoms’ claims for reparations levy 
on goods that were not liabk'. The committee was 
not satisfied with the attitude of the Board of 
Trade towards nu^rehanting interests in respect 
of dyestuffs It was unfortunate that the Board «>f 
Trade refused to publi.sh particulars of all licences 
granted. The importance, of tho various consuming 
indu.striea seemed to have been lost sight of alto¬ 
gether. The Board of Trade and the Licensing 
Committee appeared to be willing to inflict any 
handicap involving the pnaluction of inferior finished 
goods so long as they could, by refusing to grant 


import licences, push unsatisfactory home-made 
colours. It was difficult to understand why the 
Association’s request for representation on behal: 
of dyestuff traelers on the Licensing Committee wae 
so persistently refused when it was remembered 
that over 75 lasr cent, of the applications for licencet 
came from merchants. The committee had sub¬ 
mitted a memorandum regarding tho proposed 
agreement between the British Dyestuffs Corpora¬ 
tion and the ]ntere.s.sen Gemeinschaft. Lists of 
reparation colours had been issued to mem hoi’s, 
hut des])ito the approval of the consumers, it was 
not possible to induce fhc Board of Trade to introduce 
a special discount to merchants purchasing supplies 
from rejiaration stocks, for re-sale. Much work 
had bc'en done in relation to Part I of the Safe-,1 
guarding of Industries Act, and tho Customs had 
been jx’rsuaded to accept invoice values and not 
fo assess the value of dutiable goods on their own 
estimate. Ifo (Mr. Blagden) had no comment to 
make on the desu’ability of protecting certain 
essential industries, hut he had no hesitation in 
stating from close and continued experience, that 
Part. 1 of the Key Industries Act was doing a great 
deal more harm to the trade of tlu; country, especially 
to re-export, business, than was necessary in order 
to provide a shelter for .such industries. It had 
cut us off completely from the freedom of inter¬ 
national trad)! in rhemicaks in which we had pre¬ 
viously played a leading part, and this country 
had lost its pkiee as the best source of supply for 
ev)'ry and any chemical whether made here or not. 
Many eases of hold-uj) and delay in clearing goods 
through customs had been dealt with, and iin 
attempt was briing made to induce the 'J'rcasuiv 
to introduce a system of “ bonding ” of goods liable 
to Key Iiuhistry <luty. In gem’ral commercial 
matters the Association had been active. It li.id 
<lealt with the (piestion of tin' right of whartinger- 
to put a general lien on gO))ds. Action ha<l been 
taken regarding the revision of railway freight rati .- 
and negotiations were in jjrogress for the reduction 
of the Port of Txmdon Authority eharg<'s for ehemiea I- 
A great deal of press projragandii had been earrii d 
out and effective work had bceir pcrhwmed with 
the aid of tin! AssoeiatiOli's jiarliamentiiry machim- 
In proposing a vote of thanks to Mr. Blagdi ii. 
Mr. E. T. Reynokls ex[)reas<!d his ap])reeiatioii 
))f the work perfonnol by him as their fii’St chairmiiii, 
ajid pointed out that orgiinisat ion was of vi<al 
neee.ssity. Manufacturers and consuniers InidrealiM'ii 
this long ago, but traders had only come togctlicr 
recently and had leeway to make )ij). The frinlii 
was appreciated a.s an indispensable link in the eh'in 
of trade. Great Britain wiis the leading tradnif-' 
country, not only because it was the largest prodin t f 
or the largest consumer of essential commodit •!!. 
but b(!cause it was the largest trader. t'h)!mii d' 
and dyestuffs were indispensable in times of }«■ 
or <vf war, and the A.s8ociation had to emphicM' 
the further truth that efficient and effective eis 
trihution was the bridge b(!twee.n producer . ikI 
consumer, and that tho trader provided that bri'irt' 
much more economically and effectively than uo'- 
Pixjnsible officials. 
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CORRESPONDENCE 

THE HISTORY OF THE GAS PROCESS 

Sir,—With regard to your interesting short 
, ditorial note in the issue of May IK), ooncerning the 
' story of tile gas process, perhaps you would allow 
to give you—as eonolsely as itossihle—the facts 
ith regard to the early history of this industry. 
The evolution of gas from decaying vegetahle 
, att.cr had been known for centuries, and in 16(10 
. r example, Van Hehnont, then resident in Bi u.s.sels, 

. >'«'rved that coal “ did belch forth a wild spirit 
. breath,” and the word ” gas ” itself set-ms to 
i, \c been first used by this famoas Butch chemist, 
i riie earliest account of illuminating gas given 
1)1, bv coal is that of Thomas Shirley in the “Philo- 
|ii;)lueal Transactions” of 1667, who noticed (very 
5 f\i ;ii-o|)riately) that gas was being i.ssued from a 
near Wigan. The first man who definitely 
jii. |iired a gitseous product by the carbonisation 
,1 tegcdable matter, including coal, was Kobert 
in 1691, and in 1726 Stl^phcn Hales mentions 
1 iiK experiments in this direction in his publication, 

- ti cetablo Staticks. ” The Rev. John Olaytoti, 
of Kildare, whom you mention, was also 
,.iii- of (be earliesl, investigators, and he showe<l 
III. it (be inflammable gas given off by the spring at 
(Vican wa.s really due to the coal underta-ath. He 
llii-n beate<l coal in an open vessel and there is an 
.H-ioiinf of his experiments in tin' ” I’hilosophical 
'ri.msiu'lions ” of 1769. 

Cii.il was first carbonised on a commercial scale 
lll■'||■l\ tor the production of coke, and not for gas 
,ii all. at the iron works of the I’rinee of Na.ssau- 
iS.i.ii liiueken at Suit/,bach, and this jjroeess is 
ill -i iiImmI in detail by the French author, Be (len- 
.'II 1 I 1 I-, in bis book printed in Paris in 1779. Also 
llii- le, suits of e.\[>eriments on the distillation of 

. I w(-i-e piiblisheil by Watson m 1781, anil the 

K.iil of Dundonald interested himself in the matter, 
. 1 -. \oii state, whilst in 1784 Professor ,1. P. Minekelers 
Mi;e.'i'sted the u.se of gas for filling balloons, 
liiilispntably, Iiowcm r, the real pioneer of the 
iiicluslry, that is the .systematic carbonisation 
"I lo.-d or other vegetable material for (he pro- 
ibiilion of gas on a practical scale, was William 
iri.i.liM-b, who was born in 1764 at the village of 
bill.’ n m Ayishii'O. He began to experiment, with 
• III i-aibonisation of shale and coal when he was 
-' bo\, and as a matter of fact there w'as a small 
"lit. lop of shale in his father’s cabbage garden, 
lb M-ems to have eommeneed the.se experiments 
-ibiiiif 1770. 

is well known, he became one of the chief 
iiii II of till- very remarkable stalf that Boulton and 
A it I were able to get together, and for a number 
\e.ii-s wais their engineering repre.sentative in 
' " iiwall. He continued his experiments with gas 
" I 111 1792 lighted his house at Redruth with coal 
j I . w-iiieh was the first building in the world to 
“ ilbiiiiinated in this way, and the house is still 
'll-wn to visitors. James Watt, howmver, not for 
' Inst time in his career, showed an utter lack 
'iiiagination in the matter and did his best to 
'll ourage Murdoch in every possible way, whilst 


he also prevented him from continuing his exfieri- 
ments on the locomotive. Incidentally, Murdoch 
seems to have been the first man in the world to 
have over coiustructed a .steam-driven model loco¬ 
motive, although because of Watt's influence, 
already mentioned, the work was abandoned. The 
real pioneer of the steam loi-omolive is Richard 
Trevithick, who was unquestionably the greatest 
engineer in tlie world, and it is hopidess to get the 
ordinary man to understand that Stephen.son 
was not the jiioneer of the locomotive, but that 
Trevithick constructed the first .steam railway 
in the world in Wales years before Stephenson was 
ever associated with locomotives. 

Murdoch was subsequently apjtointcd manage 
of Boulton and Watt's factory in Birmingham, 
and continued his experiments in spite of Watt, 
lighting the factory throughout with gas in 1802, 
the first industrial establishment to be lighted in 
this manner, the occasion being the eelebrations 
for the itcaoc of Amiens. He then began to supply 
gas plant to factories, and the first factory to be 
lighted—apart from the Birmingham establishment 
—was the cotton mill of Messrs. Phillips and fx'e 
in Manchester in the year 1805, which was lilted 
with a complete ga.s ])lnnt and fHIO gas hurnei-s. 
Murdoch described this installation in the most 
lucid aiul detailed manner before the Roy al Society 
of Arts in 1808, and (lie account can of course be 
read in their journal, whilst at the same time he 
was awarded for this )iatK-r the Socii-ty’s Rumford 
(lold Medal. Murdoeh'.s work on the gas process 
is almost incredible, and his retorts and gasometer, 
for example, which are still in existence in Birming¬ 
ham, might lie comparatixely modern productions. 

Quito independei". of this work of Murdoch's, 
the gas ]iroeess was also developed in France bv 
the famous Phillip|a' Lebon, who was an engineer 
in the service of the Frem-ti (lovernment (Bepart- 
ment of Bridges and Roads), and who seems to have 
commenced his work—u.sing sawdust in jilaee of 
coal -about 1791. He eonqileted his investigations 
by 179!), and caused a great scn.sation in France 
in 1801 by lighting his house in the Rue St, 1 tominiqiie, 
Paris, with ga.s. Tx'bon, of (-our.se, met with (ho 
u,sual fate of almost all great men. and after being 
subjected to petty pi-r.seeiition and derision for 
the greater part of his life, canu' to a miserablij 
end, being as a matter of fiu-t .stabbed to death in 
mistake for Napoleon, whom he strongly resembled 
in apjiearanee. 

Finally, although 1 do not want to make this 
letter too long, I should like to add a few words 
about the immortal Winsor (whoso name was s])clt 
indiseriminalely as Winsor, Win/er, or Wintzler), 
a German born in Moravia, and who first of all 
travelled from Frankfort apparently to try to 
come to some business airangcment with Tx'bon. 
The latter very wisely would have nothing to do 
with him, and Winsor therefore came to London 
to stai't a gas lighting company, since he writes in 
one of his pamphlets 

“ The thought of introducing tlu' discovau-y for 

the advantage of the British lealm struck me like 

an electric shock.” 
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He took ti]i his (juarlera in 18(»0 at the Star and 
(tarter Hotel, 97, Pall Mall, a .site whieh ia now 
occuyued hv the Carlton (ihih, an<l his elforts to 
estahlish a y^as indii.stiw' by nieairs of leetiires, deinoTi- 
stration.s and paniyjhlets were one of the sensations 
of Enplaml, ’I'he whole episoili-, whieh of course 
has its humorous side, i.s ahno.st incnalihle, and 
to yyive one exani))le, Winsor yiromised to anyone 
who would .suhseiihe to his gas eonijtany (hat he 
would give them .a yirolil of <i(HK) giiitu'as yier year 
for ever\ 7 gaiia-as jinested (I !). 17,(MM) shares on 

the.se lines were .sold in 10 days, rising from one 
guinea at par to 7 giiineas yfcr share, whil.st it w.as 
reyaited that they woidil rise to KM) guineas, and 
aeeording to one letter of the period Pall Mall was 
hkxked with yieoyile in eaniage.s, on horsehaek, and 
on foot, rushing tii invest. Whether Winsor w'as 
.stark erazy or only a mountebank is not clear, 
hut at any rate it was due to. his efforts that gas 
lighting eommeneed in (treat Britain, and Pall Mall 
was the lirst ymhlie thoroughfare in the world to 
he lighted in this wav, on January ‘2.S, l.S()7. 

When Winsor and his suyiyiorters tried to get a 
Pill through the House of Commons to authorise 
the formation of a eom|)any, it was oyiyio.sed ver’S' 
vigorously by Boulton ami Watt, who by this time 
.seem to have had some glimmering of the jKissihle 
value of the gas process, and by their efforts the 
Bill was thrown out. Subsequently, howev'er, it 
became law on June 9, 1810. 

In one last word 1 would like to mention also that, 
in addition to Muriloeh and Tjcbon, another man 
who ought fitly to be regarderl as a pioneer of the 
ga.s process i.s Samuel Clegg, who was very luckily 
ayipointed chief engineer of the lirst gas eomy)any 
in London, and who hatl been a meehauie under 
Murdoch. This Clegg was also an extraordinary 
man, and it may intinest your rea<lers to know that 
with regard to the y)resent Caraeristi ” low-tem- 
y)eratnre <-arbonisation ])lant now being erected by 
the Ford Company in the t’nited States, in 1825 
Samuel Clegg di'signed and worked a retort oti almost 
identical lines, that is a travelling east-iron plate 
eontimious carbonising apparatus, altbough he used 
a (ire \uiderneath and not a bath of molten lead. 

I may say that I gave .some time ago a yiajier 
on the liLstorv of the gas yu'oee.ss before the Ni weomen 
Society for the Stmty of Historical Hngitieering, 
whieh name may perhaps not be familiar to the 
a\<'r.ige ehemi.st, ami this pa])er will be available 
in the “'rransaetifuis" of that Society in the neai- 
future.- I am. Sir, etc, D.wii) Buowni.jk 

BETTON’S BRITISH OIL 

Sir, In the article by Dr. W. Forbes-Leslic 
(May 2.‘!), on " 'I'he Oil Shales of Somer.set,” mention 
is jiiade of the extraction of oil for medicinal purposes 
in I7(il. It would lie of interest to know if this refer.s 
to “ Betton s British Oil.'’ whieh was stated to have 
been obtained Ijy the distillation of the bituminous 
.sandstone ol Pitehford, in Shropshire. 'J’he oil was 
sold by a family named Bo\ee in Shrewsbury, about 
eighty years ago, and was much esteemed as a euro for 
.sprains and rheumatism. 'I'ho pitch well doe.s not 


now appear to be productive, but it was the means of 
making a e.oasidorablo fortune for the inventor of the 
medicament. The. introduction of the shale-oil 
industry is somewhere stated to have its origin in the 
refining, in 1847, by James Young, of the (.cred'- 
petroleum of Alfrcton, in Derbyshire, to wices 
attention had been called by Lord Pljdair. b- ' 

Perhaps some, further information, or verificatied ^ 
of the points mentioned, though only of historic',-,j 

interest, may be forthcoming.— 1 am. Sir, etc., 'I 

H . (-V. Auden fj 

Whitehedge Boad, .at U 

Ganston T 

June 2, 1924 '] 

/ 

VIEWS FROM DOWN UNDER f j 

Sir,—“ Caret Law ” from Paisley has a go at 
you on March 14, this number has just come to hand 
here, and as I had already made some similar retlec-, 
tions about chemists and lawyers, I am encouragec* 
to raise my voice from Down Under, so look out. 

Personally I do think that the canny lawyers have 
got the advantage in respect to the organisation ol 
their profession, but. then they never do anything 
new, they always look up all manner of mu.sty'prece'> 
elents before tlu'v begin, and above all things, they 
never get in a hurry. What on earth would a lawyei 
do if he w'cre asked unceremoniously for a decision 
on some important matter and was expected to answer 
in, say, a couple of hours, yet how many chemists, 
are expected to provide accurate data for the buying 
department l)u.sctl on analysis whieh can only he 
given by a good e.xpeit in the time named; what on 
earth dfies a lawyer ever produce excejit long series 
involving n to n + m niultijiles of t>/8 where n and ni 
are any large numbers. 

With such a narrow outlook how relatively easy 
it w'a.s for them to have so organised and arranged 
their profession as to be atile to secure easy times for 
themselves and good remuneration. 'Then again, 
their work brings them all the time into close contact 
with the human side of affairs, they are not called 
upon to live half their lives in a mental w'orld remote f 
from all the commonplace alTairs around them, the' 
lawyer is always commoiqjlace, it is his job. 'Thd' 
creative chemist spends more than half his life, tliiiik- 
ing of things as remote as jiossible from this ; even 
fellow chemists wrapped in their own partie.ul.ir 
allairs and dilliculties, only similar in their remoli - 
ness from the commonplace find it difficult to undt r- 
.stand each other. 1 noticed in one of the journ ib 
the other day (1 am not sure if it were yours) that 
some chemist, had been “ slinging off ” its we say out 
here, about the absence of chemists on boards "t 
guardians, town councils and the like, how in the 
world does he suppo.se that a man is to spend all Ins 
<lay, for in-stanee, on the synthesis of aa^/S dextio- 
lievomethylethyl anthraquinonal sulphonaniide, and 
then go and spend his evening listening to complai)ii« 
from Jones about the failure of the drains in X street, 
or to pluml) the depths of subtlety involved wiaii 
Mrs. Y, with n-l-i children and a husband vli" 

“ drinks ” applies for new blankets for the winter. 
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But seriously I am really delighted with the effort 
Mr. Woolcock is making to found Chemistry House, 
and 1 shall have little sympathy with you if you 
gruinhlo when our energotio president (where docs 
lie get it all from) demands that YOU, from the 
height of your Olympic Chair, should see that the 
lower world gets moving in the matter. Toll Mr. 
Woolcock that I wish him every conceivable success, 
and that 1 look forward on my return (if ever I do 
return) to an invitation from him to a nice cosy, 
comfortable, wcll-funiLshed place (in Cherni.strv 
House) somewhere near a ‘‘ bar ” where a good whiskey 
and soda will make us both feel very human and of 
the world, and perhaps even delightfully common- 
jilace.—1 am. Yours, etc., 

H.vriiy Willia.m.s 

.U'lington Mills, 

Botany, N.S.W. 

April 25, 1024 


PERSONAL AND OTHER ITEMS 

The following name.s are included in the official 
list of His Majhisty’s Birthday Honours Baronet. : 
.\1< xiinder Crant, ehairnian of j\Ie.ssrs. MeVitie and 
Price. Knight.s : W. Galloway, D.Sc., A. Smith 
Woodward, D.Sc., F.Tl.S., lately Keeper of Geology in 
the British Museum. Order of Merit: Prof. Sir C. S. 
Sherrington, Prc.sident of the Royal Society. G.B.E.: 
Sir .losiah Stamp, K.B.E,, D.Sc. O.B.E. : T)r. E. P. 
('a(heart, M.D., F.R.S., profes.sor of chemical physi¬ 
ology, Glasgow University; R.Townsend, chief super¬ 
intendent of ordnance factories. War Office. Imperial 
Servil e Order : W. J. Beau, curator of the Rovml 
Botanic Gardens, Kcw. Congratulations are to be 
ofli-reil to Sir Alexander Grant, who has licen a 
mi inlicr of t he Society of Chemical Industry since 10li5. 

I he Council of the Ro\al Society of Arts has 
unanmiou.sly resolved to confer the Albert Medal 
lor ItL’l on the Prince of Wales, in recognition of 
M l vices rcmlerc l to arts, manufactures and cominerco 
■IS president of tlm Briti.sh Empire E.xhibition, and 
bv his visits to the Dominions and Iiulia. 

ft is rc[)orted by The Tiinea that an assistant 
chemist formerly employed by Bayer’s dye works at 
U vcikusen, has beetr sentenced at Wtirzlnirg to .six 
months’ imprisonment, for the betrayal of indu.strial 
M-ci'cts. lie was convicted of having sold a number 
of live .secrets, of which he had illegally obtained 
posscs.sion, to persons in Great Britain and the 
I'lilted States. 

At the sale of the late Sir J. Dewar's library, 
■G guineas was paid for the dournal of the Chemical 

Society, 1871-.1923 and that Society's Annual 

j^eports on the Pi'ogress of Pure Chemistry, 1994— 

I'lom Paris the death is announced of Monsieur 
I'.iiulo Tleutsch do la Meurthe, a director of the 
I'clroh um refinery bearing the same' name. 

-Mr. J. G. A. Roberta, J.B., vice-chairman of Boake, 
.ohcrt.s aiul Co., Ltd., manufacturing chemists, 

ciVi February 10, has left 

10,128, with net personalty, £108,059. 


Dr. N. Comber has been elected to the chair of 
agricultural chemistry in the University of Leeds, 
which has been vacant since tlie rctirem'ent of Prof. 
C. Crowther, now Prinei|)al of the Harper Adams 
Agricultural College. 

The University of Melbourne has decided to 
confer the title of emeritus profes.sor of chemistry 
upon Sir David Ma.sson in recognition of his services 
to the University. 

The di'ath of tlommendatore Ersilio Baroni 
dejiriv'cs the Associa/.ionc Chimiea Industrialc di 
Torini of one of its founders. Comm. Baroni” was 
the pn-sident of the Societa Italiana Esplosivi e 
Muui/.ioni. 

Dr. H. G Hofman, professor of metallurgy in the 
Massachusetts Institute of Technology, and author 
of valuable treatises on metalhii’gy, ilied recently in 
Cambridge, Mass. 

Dr. K. G. .Tonaa, of the Breslau 'IVchnical Ilochg- 
rhvk', has been appointed to succeed Prof. E. Heuser 
in the chair of cellulose chemi.stry, in the Darmstadt 
Technical Uochfohide. 

At the annual meeting of the Institutioii of Civil 
Engineers, the following officers w<»re elected 
President, Mr. Basil Mott. Viee-Pri'sidents, Sir W. H. 
Ellis, Mr. h\ Palmer, Sir Archibald Denny, and Mr. 
E. F. Crosbie Trench. Member.s of (louncil : Mr. 
H. N. Allott, Mr. A A. Biggs, Sir .1, Cadman, Sir D. 
Clerk, Colonel R. E. B. Cromjiton, Mr. H. A. (lutler, 
Mr. W. W. Grierson, Sir R. A. Hadlield, Sir B. H. 
Henderson, Mr. E. P. Hill, Mr. G. W. Humphreys, 
Sir C!. R. S Kirkpatrick, Sir M. Macdonald, M.P., 
Mr. ,1. MacGlisban, Mi'. ,f. p. Maxwell, Sir H. P. 
Maybury, Sir .1, Mona.sh, Mr. G. T. Nicholson, Mr. 
•I. B. Porter, Sir R. A. S. Redmayne, Sir H. Reid, 
(lapt. M. H. P. R. Sankey, Sir .T, F. C. .Snell, Mr. 
W. A. P. Tait, Mr. ,1. 1). Watson, and Sir A. h'. Yarnw. 

The Sugar Industry In Prance 

The total production of sugar from October 1, 
1923, to April 15, 1924, w,as 430,894,100 kg., whilst 
the output of glucose was 17,077,295 kg. 

The Physics of Textile Pibres 

One of the Sessions of the Em|)irc Textile Confer¬ 
ence wliich will be held at the British Empire Exhi¬ 
bition, Wembley, during Whitsun week, will be 
devoteil to a General Discussion on " Physical and 
Phv.sico-cheniical Problems relating to Textile 
Fibres." This Discussion is being arranged jointly 
by the l'’araday Society and the Textile Institute, 
and it will be held on Wednesday, .lune 11, from 
2.30 to 0 30]).m., in Conference Hall No. 4. 'I'he 
Introductory Addiess will be givmi by Dr. AV. Law¬ 
rence Balls, F.R.S., aiul the progranmie of 12 papers 
includes contributions from all the leading lalxira- 
tories in Great Britain and Ireland engaged in 
textile research, hkill i>artieulnrs may be obtained 
from the Secretary of the Faraday Society, 10, 
Essex Street, liond'on, W.C. 2, or from the Secretary 
of the Textile Institute, St. Mary's Parsonage, 
Manche,ster. 
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REVIEWS 

CHEMISTRY IN THE TWENTIETH CENTURY 

An AcCOtjNT OF THK AcHIF.VKMKNT.’aN I) TIIK Rkesrnt 

Statu of Knowi-hixoc in (.'iikmk al Situnce. 

London; Ernest Benn, 1924. I’j). viii j 2S1. 

I’ricc 1 5 h. 

Tlio vnhnne under revieee, uhieli eontaiiis twenty- 
four essays written l)y experts in each selected branch 
of eheniieal science, lias been eonipiled under the 
(iuidanee of a Coniniittee re])resenting the Soientitie. 
Societies Anionj; these learned associations the 
Society of Chemical Industry has made ini))oitant 
contributions, for the preface is furnished by its 
IVesidi iit-desienato, Itfr. W. J. U. W'ooleoek, and the 
introduction, a eonipri-hensive survey of current 
eheniieal aetivdties, is the work of the Ib'i'sident, 
Dr E. E. Armstrong. 

'I'his treatise should be considered in conjunction 
with the seientilic exhibits in the Clieniical Hall 
of the British Eni])ire Exhibition (11124), to whiih 
collections it is to be rej^arded as a su|iiileni('ntai'y 
linmlbook. 'I'lie articles may be divided broadly 
into two elas.ses : uionof'raphs dealiiiv with the 
fundament.’d principles of ebcmistrv, and those 
describini; the manifold aiiplications of tin' .science. 

A philo.so]iliical ili.ssertation by Prof Irvine Mas.son 
on ''The Jvdle af Chemistry in I’hy.sieal Science,” 
W'bieh niinht with eipial appropiriatene.ss have been 
termed the rble of physics in l•helnical .seieme, indi¬ 
cates eli'.irlv and in homely language the m inner 
in which the two kindred sciences are becoming more 
and more intertwined. 

In '■ 4'he Stnieture of the Atom” Dr. Andrade 
discusses the nuclear atom, atomic number, i.soto|ies 
and atomic energy. (Iieniists who are busy with 
leas fundamental problems will find in this essay a 
useful .svnopsis illustrated by striking diagrams. It 
may, liow<'\er, be remarked that there are still two 
modes of considering chemical elements, just as there 
are two ways of looking at a flock of shee|) In the 
latter instance there is the brutally detached view 
of till- biitelier who regards shee]i in the aggregate, 
merely iis portabk' fonns of mutton from whieh he 
can by the aid of api)ro|)riate physical instriimenls 
cleave otT cutlets and other oddments. But there is 
another and more .sympathetic viewpoint, that of 
the slieplieril who distinguishes ilearly between one 
mi'inber of his lloek anil another, and to wliom lbe.se 
individuals repre.sent. ])ersonalities with distinetive 
traits and |ieculiar idiosyneraeies. Only a butcher 
physicist, gazing without a sigh on ilu ruin be has 
made, by a bombardment with «-partieles, could 
concludi' ([I, rid) that nitrogen whieh lias lost a 
proton becomes carbon ; aluminium whieh has lost 
a proton becomes magnesium and so on ” 'I'hc 
perplexed and saddened eheinist—the shejiherd of 
his elementary flock'—is tempted to ask whether, 
indeed, carbon has ever been definitely identitied 
among the sub-atomie mangled remains of nitrogen, 
and if so how' could this a.stounding transmutation 
have been accomplished merely by' the loss of one 
proton ? 


The confused description of the fonmition of 
ammonium chloride (p. .55), in which the hydrogen 
of hydrogen chloride, “ negatively charged ” after 
losing an electron to chlorine, becomes attracted bx' 
the nitrogen kernel, is not going to help chemieite, 
students to a clear comi>rehcnsion of complex salts, ( 
.still le.ss W'ill it conveit to a belief in the modern : 
electrical theory of combination those WTitcrSjj 
(pp. 107 and 174) who retain the opinion that oxoniumi 
and earbonium salts contain guadrivaleiit oxygen. 

These comments mav sei ve to emphasize what in 
the review'cr's opinion is the singular omission from 
this volume of an article dealing specifically with 
valency and chemical combination from the chemist's 
view|)oiiil Many ])a])ers have appeared rcei'iitlv 
in Chi anil liiiliislri/ on these tojiics, and 

similar discussions have taken place at the Uhemical 
Society. \'et in this popular treatise on modern 
chemistry' there is no adequate' treatment of the 
contributions by British chemists to these funda¬ 
mental problems. 

The visitor to the Seii'ntific Section of the, British 
Empire E.xhibition will notice on several stalls models 
illuslrating the structure of chemical molecules, 
yet apart from incidental references under crystallo¬ 
graphy and under the ehemi.stry of carbon compounds 
there is no sinqile description of the fascinating 
subject of gi'iieral stereochi'mistry. A great oppor¬ 
tunity has thereby been lost of bringing home to the 
intelligent enquirer the outstanding fact that, 
although molecules are infinitely small in comparison 
with orilinary every-day dimensions, nevertheless 
the component atoms of these tiny particles behave 
as if they' had a definite arrangement in sjiaee. 
'i'his intimate knowledge of the chemical molecule, 
first discovered in the ease of carbon derivatives, is 
ever growing and becoming applicable to the com¬ 
pounds of other elements, and to this exteirsion of 
science British chemists have contributed notablv, 
ns w'ill be seen by a survey of the scientific exhibit.s. 

Mr. Barker's aitiele on “ ('ry siallogra[)hy,” written 
in charaeteristieally lucid style, is based on his 
highly educational exhibit which includes Wollaston s 
reileeting goniometer representing a crucial step in 
the development of crystallographic science, and 
the identical crystal of potassium fcrrocyanidi' 
employed by Moseley in his classical research on 
atomic numbers. The interest attaching to tha 
excellent moiiograjih is greatly incrca,sed by’ tl"' 
inclusion of a judicious selection of typical diagram.' 
and plates. 

iSir William Bragg contributes a short essay mi 
X-ray analysis and deals with the stimcture '1 
such representative substances as rock salt, lluur- 
sjiar, caleite, ebamond, graphite, naphthalene and 
anthracene. 

The ai'tiele by Dr. Travers on the dLsoovery el 
the rare gases of tbe. atmosiihere should serve as a 
tonic for those doubling souls who are dubii u-' 
about the principle of ” science for science’s sake 
Although only thirty years have ])as,sed since tin' 
discox'ery of argon, three of the five inert ga ' 
have found application in the arts and manufacturca. 
t'oncerning the other two the author ends with a 
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note of interrogation, “ Yet who shall say that 
iiuhistry may not some day find use for them ? ” 
A similar question may he asked concerning all the 
other less common elements. 

'I he chemistry of carbon comjxjunds, the story 
ill simple terms of organic chemistry, deals with 
siructurc and with the uusaturated state of carbon 
derivatives. Reference )s made to the hinctions 
Ilf oxygen and nitrogen in organic compounds and 
to taiitomerism and the chemistry of benzene, 
the ultimate aim of organic cheratstry is revealed 
111 the statement that “ the whole subject of bio- 
I hemistry, which i.s the chemistry of life, will form 
tint a part, of organic chemistry.” This antieijia- 
lioii is followed by a gleam of cheery optimism 
wliieh one may readily associate with the author, 
I’rof J. F. Thorpe When this is the case the 
. anses of our bodily ills will bo as clear as the 
stnieture of indigo ; and their removal as easy ns 
a lest lube reaction. The treatment of disease 
will be as sure and as certain ns the neutrali.sation 
111 ammonia by sulphuric acid.” Whatever may 
lie the n'sult of this sinqilitication on the jianel 
..\slem, ” ’tis n consummation devoutly to be 
wi h d. ’ 

' Milestones in Organic Ohemi.stry,” the title 
id I’i'iil Armstrong's reminiscences from 18(i.d to 
I he (ll•eKellt, serve to define modern stages in the 
deM l(i|imeiit of the organic branch in eheniistry. 

’I he arl iele on the chemistry of colloids deals 
mil Hilly with the fundamental study of the colloidal 
eoiidilion but also with practical applications in 
the lilts. Highly informative resumes are eontri- 
Imted on catalysis, fats and oils, .sugar and earlio- 
liMlndes. cellulose and synthesis in the terpene 
M I II'J'he essay on colour in nature ranges from 

I hl.iiiiphyll to blue skies, blue eye.s and the iri- 
di seeiice Ilf fi'athers. 1 he article on coal tar colours, 
wiilteii at a few hours’ notice by iMr. Henrder, 
releis iiiicr alia to the elfeet of the great war on the 
hiime production of synthetic dyes and intermediates. 
I•:^'.lys on the biological aspect of chemistry deal 
Hilh the alkaloid.s. the nitrogenous conslituenta 
ol the living cell, biochemistry and fermentation 
and chemistry in ngrieulture. The applications of 
eheniistry in metallurgy and ceramics arc outlined 
III authoritativo contributions on alloy.s and on 
I'l'lti ry and refraetorie.s. Flame, fuel and explosion 
till lush a popular theme dealing with modern 

II searelu's on coal, the nature of flame and hydro- 
eniboii combustion. 

b is apparently a far cry fi’om explosives to the 
I hemistry of phoUigraphy, yet it w ill be noticed in 
die two concluding articles that each of these 
'i|iphentions of chemical science has made imjiortant 
I'I egress n.s the result of the great war. 'I here 
I - Hilly too great a tendency nowadays to forget 
die enormous impetus which this regrettable catas- 
tiopiio ])„s on tije development of Tlriti.sh 

eheniistry in the colleges and universities and also 

III die, arts and manufactures. This treatise, together 
"ith the splendid exhibits of the ('hemieal Hall 
III the J’alace of Industry, will bo a timely reminder 
ol what the British Empire owes to ehemical .seicnee, 

G. T. M. 


CHEMICAL INDUSTRY PAMPHJ^ETS 

Chemist-s and thetr Work. Bv Stephen Miall. 
The Quest for Colour. By A. T. do Mouil- 
pied, B.Se. (Loud.), M.Se. (Viet ), Ph.D., F.l.C. 
Wood PBomuTs. By T. W. doiies, B.Se. 
Fine CHEMK’At,8. By T. W. Jones, B.Se. The 
Heavy Chemh al Inoustky. By Ilex Furness. 
Chemistry in the Manufacture of Piuuent.s, 
Pai.nt.s AND V’abnishes. By C. A. Klein, .\T.So. 
London : Ernest Benn, Ltd. Ittil. Price (id, 
each net. 

These are the liist six of a sei ies of “ Chemical 
Industry Pamphlets ” which are being Issued undm- 
the eegis of the Society of ('hemieal Industry and the 
Association of British ('hemieal Manufaeiurers. They 
are most faseiiialing tracts written in an engaging 
manner understandable by all, and po.ssess high 
literary merit. Though luejiared with a view to 
propaganda Hie interest which most of them arou.se 
is in no w'av tainted by t liLs fact. The eiiligliteiiment 
of the public as fo the nature and extent of the 
.services rendered to the eommunify liy ehemi.sts 
is a task which manv jieople think needs to ho 
undertaken, but one wbieli is so little to the tn.sto 
of men of science that few care to undertake it. 
The self-saeritii'ing authors of the.se booklets have 
acquitted them.selves remarkably well. 

In mo.st eases the siilijeet is dealt with historically, 
and a clear picture Is given in simple yet accurate 
language of wliat applied clii'mlslrv achieves in 
proiiding the eomforts of modern life, its .security, 
cnjiiyment, freedom, and leisure. They are not 
'■ dry-as-dnst ” publications, but by a truly eloquent 
ajipi'al to flic imagination rank as iir.st-class literary 
productions. 'I'bia is especially true of " The truest 
for Colour, " by Dr, de Monilpiod, “ The Heavy 
(themieal fiiduHlry.” by Mr. Rex Furne.s.s, and 
■■ Chemists and their Work,’’ liy Dr. Miall, the 
Editor of this Journal, whose ability to arouse the 
interest of the noii-ehemlst in matters generally 
regarded as onl\- of interest to chemists Is already 
well known. 

It is to be hoped that the jiampblet.s will reach 
the wide circle of readers for whom Ihey are intended, 
and that all memliers of the iSoeiety of Chemical 
liidusti'v W'ill do their iitmo.st to a-ssist in fiiltilling 
tliis purpose, F. H. Cabe 


The (.hiEMisTs' Year Book, 1924. B_y Dr. F. W. 
Atack, assiste<l by L. AVhin YATES ; American 
data in eollalioration with F. M. Turner. 
Pp. 1147. Manchester: Sherratt and Hughes, 
1!)24. Price 21s. 

The ('hrmi.Js' Year Book has undergone many 
changes in its ninth edition. Instead of appearing 
in two volumes, the. Year Book now is issued in one 
volume, at no sacrifice of its handiness, and the 
work has heon subjected to considerable revision 
and amplifieafion, including the addition of a 
quantity of American data. Ncav seefions have 
been added on Water Analysis (by fj. K. Melluig), 
on Essential Oils (liy H. Durians), and on .Spirits 
(by F. Robinson), whilst considerable changes have 
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been made in the seetams nn the (Jeneral Ibopertie.s 
of Tnorj^anio ('mnpounda, Pliysico-f'Iieniieal Con¬ 
stants, Ixatiier Analysis, Brewing Materials, Dairy 
Products (which now includes both British and 
I^nite'l States methods of examination). Analysis of 
'IVihacco, aiul Agth'iiltinal Chemistry, the last- 
named section being contributed by Sir .lohn Kussell 
and H. Page. It is impo.ssible to make a detailed 
examination of a wdik that <aivers so much ground, 
but a comparison with previous editions shosvs that 
the editors are fully aware of their respon.sibilities 
in keeping the work up to date and in striving to 
improve it, Sugge.stions given in review's of former 
editions" ha ve been adopted in some eases, but the 
.section on neiitrali.sation methods still awaits revision 
and a few minor points require attention. A work 
that has reaelusl its nitith edition r<‘()uir<‘S no further 
blessing, and it. will suffice to say that the improve¬ 
ment evident in 4'ach sub.seiiuent, edition is mo.st 
sati.sfnetorv evidene<‘ of the desire for perfeidion. 


(1) LnuiT .\Nn CoLonE. By B. A. llot’.STora, 
M.A,, Ph.D., 'J).Se. Pp. xi+179. London: 
Longmans, (Jreen and Co., P,)23. Price 7s. (id. 

(2) A 'ritR.VTISR ON Lkiht. By 11. A. Houstoun, 
M.A., Ph.J)., D.So. T’p. xi-(-480. New edition, 
revised and enlarged. London : Longmans, 
C.roen and (Vi., 1924. Ihicii 12s. Od. 

(1) Any work that presents the facts of science in a 
really sound, non-technieal way is to be welcomed, 
and Dr. Houstoun's work on “ Light and (Vilour ” 
deserves a warm welcome. Dr. Houstoun treats 
mainly of aspects of light and colour that make a 
general apfieal, not only to the amateur or the 
public, but to the growing number of those who are 
concerned with sidqeets such as photography, the 
medical and social effects of light and lighting, 
colour matching and many more. 

After discussing the spectrum, the nature of light, 
ami invisible rays in the first, three chapters, an 
interesting account is given of spcctro.scopic invi'stiga- 
tion and the structure of the .atom and of stars. 
Chapters follow on the primary colours, colour 
blindness, colour ]>hotography, the light of the 
future, photochemistiy, phototherapy, and the 
psychology of <-olour. 'I’he writing i.s (-asy and 
thoi-oughly intere.sting, ami thi' book can be safely 
recfuumemled. In a future ralition it would be well 
to give the erpiivalent of p, in the metric sy.stcm 
on jiage 29. 

(2) In this trcati.se Dr. Hou.stoun caters for those 
who possess a good knowledge of elementary physics 
and mathematics, but lu' has w'i.sidv dealt, with thr- 
full seo|)c of the subject amt has included the results 
of im|)ortant recent work, 'i'he work is divided 
into four parts, devoted to geometrical optics, 
jthysical optics, speidroscopy and photometry, and 
mathematical theory. All but one of the chapters 
conclude with a number of examples, and the book 
will be of value to all students of physics and 
chemLstry, as wr'll as to chemists who wish to refresh 
their knowledge of optical ))rim'iple.s. A com¬ 
mendable feature of both works is their moilerate 
price. 


COMPANY NEWS 

SAN SEBASTIAN NITRATE CO., LTD. 

The directors report that the net profit in 192.3 was 
£84IS, compared with £807 in 1922. The balance 
available, with £8()o.'") brought in, is £19,473, and a 
dividend of 5 per cent., less tax, is proposed (again.st 
nil), £.5(M)0 Ls a])pliod in reduction of property 
account, and £o!)48 i.s carried forw.ird (against 
C80.7.O brought in). Last August the directors 
acquired for £15,000 the Knriqueta ” grounds 
immediately arljoining the com])any s old pro]iertics. 
'The manufacture of nitrate was resumed on May 1, 
1923, and ha.s been carried on steadily ancl 
economically. I’rofit. has been taken in the accounts 
on 99,570 metric quintals of nitrate produced by the 
company itself, and on 22,879 metric quintals repre. 
senting salc.s to other producers. 

NORTH BRITISH RUBBER CO.. LTD. 

'riie report states that after tran.sferring £50,000 
from general ro.serve and allocating £19,020 for de¬ 
preciation on buildings, maohinery, plant, etc., and 
£43,1.50 as provision for loss on foreign exchange and 
stocks of canvas, motor tyres, and ]iaying the divi- 
dend.s for the year on the Hrst and second Preference 
shares, there remains £24,092 to be carried forward. 

SAN PATRICIO NITRATE CO., LTD. 

The report for 192.3 shows a profit, after providing 
stoppage expenses and the usual adminislrative 
charges, of £4443, which increases the jjrofit and lo.ss 
credit to £10,025. A dividend of 9d. per share, free 
of tax, i.s recommended, absorbing £2500. The 
rejmet stales that the oficirui remains clo.sed, and that 
the quota to June 30 next has been .sold. For 1922 
there was a loss of £1348, but a dividend of 9d. per 
share, free of tax, was paid. 

BURMAH OIL CO., LTD. 

According to the rcjrort, all fields cxpendif.ure has 
been charged direct to I'cvonue, and the profit for the 
year, after deducting income-tax, contribution to 
employees’ provident fund, directors' fees, etc., and 
writing off £.333,2.37 for dej)reciation, i.s £2,203,890, 
There has been transferred to insurance reserve 
£20,(MK), anti to general reserve £200.000, leaving 
£1,98.3,899. 'Po this is added £201,095 brouglil 
forward, making £2,184,991. I’referencc dividends 
absorb £257,.500, and the interdm dividend of 2s. )h r 
share, free of tax, on the ordinary shares. £51.5,119. 
leaving £1,4X2,372. 'ITie directors recommend .i 
final dividend on the ordinary .shares of 4s. per .share 
free of tax, leaving £3.82,133 to be carrii'd forwanl, 
subject to corporation profits tax. 

SCOTTISH OILS, LTD. 

The report for the year ended March last states 
that the balanci- at credit of profit and loss aocouni, 
including £31,495 brought forward and after pre- 
v'ifling for de])rcciation, is .£103,528. The dirccteis 
recommend a dividend of d.j [X:r cent ., le.ss tax, <'U 
the participating jireferencc shares, requiring £80,379. 
The carry forw'ard is £23,149. 
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ALIANZA CO. 

Tho net profit for 1023 is £183,536, aft<!r providing 
i;45,963 for exhaustion of raw Tnaterial, and £5450 for 
depreeintioti of plant (in 1922 the net profit was 
tl52,759, and £22,8.50 was allowed for exhau.stion of 
raw material, ancl £10,947 for depreciation. With 
'J447,0‘.X) brought forward, a total of £030,626 is 
available, and allowing foi a carry forward of £1.30,626, 
it is proposed to pay a final dividend of 20 per cent., 
iiialiing a total distribution of 1(R» per cent. (40 per 
cent, in 1922). The company has acquired from the 
Liverpool Nitrate t'o. tho plant, grounds, and stocks 
,if Olicina Buenaventura for £l20,tK)0. The local 
lioard lia,s decilared a further interim dividend of 
20 p('r cent., and this dividend, which will be payable 
.n .lime 20, is intended to take the. place of the above 
l>roi>osed dividend at the same rate, and no (urther 
diiidend will accordingly bo recommended at the 
iiiccting on .fuly 23. 

FULLERS' EARTH UNION 

The accounts to March 31 .show a net jirofit of 
il 1.963, and it is proposed to pay a dividend i.)f 15 per 
rent , to place £.5256 to reserve (which becomes 
l.2!*,7.50) and to carry forward £762. 


PARLIAMENTARY NEWS 

HOUSE OF COMMONS 
Smoke Abatement 

In a written answer addressed to Mr. Lorimer, 
Mr Wheatley said that the Government hojx'd to 
iiilrodiiee a Bill dealing with the subject of smoko 
.ilmtcment, at an early date.—(May 28.) 

Dicsliiffs 

Heplying to Mr. Baker, Mr. Lunngavo tho tollowing 
'lidement shoviing the (piantitics of intermodiato 
ro.il tar products used in the manufaeturo of dyes, 
•iiul finished co.al-tsr dyi'stufl's registered as imported 
into the United Kingdom during tho year c-nded 
D-cember 31, 1923 



! ntGrniG<lij>l" 
ruHl-liir j>rt>- 
(luGtH uHtfd in 


• 



fliti iiianid’nc.durn 





of dyes (In- 
Gliidin| 2 : undine. 

Finished 

coul-tar (ly 

est lifts. 


od nnd suit, 
aiui 


SynUiutie 

Other 


phe'nylf^lyi'inr) 

Ali'/aniat 

indif^o 

sorf H 


(Hvt. 

Cwt. 

Cwt. 

Cwt. 

ftlGn 

. . 


— 

Id 

' ^ riiDitiy 

2<17 

.SlilH 

8274 

20,179 

N' llu'i-liuitls 

U) 

7 


m 

I'* l}.uum 



- - 

2<I5 

I'm iiGtt 

2d 

.Id 

_ 

405 

it zGrliind 

,3d 

l-f8 

_ 

111.077 

iltily 

•>2 


. - 

82 

Xii-st rm 


_ . 

_ _ 


1 inltul Sfatois 

KHM) 


_ 

:i9 

I'niisli India 


- - 

_ _ _ 

:i9 

^ iiiDidn 


- ■ 

— 

257 

'J’uttd 

I2t» 

8409 

8274 

:19,474 



AUzarino 

Aniline 




and 

and 


Oilier 


Anthracono 

Nuphlhalum' 

Synlhutiu 

Coal-tar 


DytjMtuffH 

I)yostufls 

indigo 

Oyestuft'H 


Cwt. 

Cwt. 

Cvvl. 

Cwt. 

< rf^nnnny 

d0.:ii5 

258,029 

23,888 

147 

Nethorlaruls. . 

18 

034 

1 


Belgium 


1280 


8 

Franco 


08 



Switzerland . . 

- . 

22,141 



Italy 
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— 
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'I'otal . . 

00.813 

28.3.027 

23,880 

55 


Tho latter .statement shows the quantities of dyes and 
dyestufi's obtained from coal tar, registered as im¬ 
ported into the United Kingdom from the several 
countries of consignment, during the year ended 
December 31, 1913,—(.May 30.) 


REPORT 

Bepokt on the Kconomic and Gommercial Gon- 
DiTioN.s IN Switzerland, to I’EimirAEY, 1924. 
By O. A. Scott, Secretary in (ihargo of Goin- 
rnercial Affairs, Berne. Department of Overseas 
Trade. Pp. 88. H.M. Stationery Office, 1924. 
Price 2s. fXl. 

The year 1923 must again be considered as one of 
transition, but conditions are better than they were 
when the last report was drawn up {r.f. Chem. and Ind., 
1923, 795). Imports during the, first nine months of 
1923 amounted to 1536 million fra., compared with 
1356 mill. frs. the jireviou.a year, whilst exports were 
valued at 1276 mill. fra. against 1318 mill. fr.s. 
PoodstulTs and textile.a are tho principal item.s of 
import. Goal is the next, in importance, l,349,45t)t. 
being im]jorted in the period mentioned above, or 
85 ]ier cent, of the pre-war quantity. Increased 
building activity has had the effect of increasing 
imports of timber, and in the middle of the year of 
metals also, both manufactured and semi-manufac¬ 
tured. lm|)orts of chemicals show an increase, the 
following being some of thi' items in 1923 • ~ Colo- 
phany, 2293 I. : '.soft pitch, 3698 t. ; caustic pot.ash 
and soda, 61.52 t. ; .sulphate of alumina etc., 2957 t. ; 
t.anning substances, 2632 t. : aniline, 1.563 t. ; linseed 
oil, 3569 t. ; m.ichinery oil, 9829 t, 

Exjiorts aiijicar to have taken a favourable turn. 
The aluminium industry continues to develop, 
and e.xports in the period under review were valued 
at 14-7 mill. frs. The machine industry .showed 
a slight improvement over 1922 conditions ; 
the future of the industry is considered to 
dcjicnd on the. increased output of high-grade 
prodmds rather than on cheap mass-production. 
The situation in the chemical industry is satisfactory ; 
the rcistrictions on importation into Britain have 
reduced this trade, but not stopped it, whilst (ierman 
comjx'tilion is less keen. Notwithstanding foreign 
comjietition it was found pos.sible to maintain the 
production of dyestuffs ; export.s of aniline dy(\s in 
1923 amounted to 3166 t., and of indigo to 2828 t. 
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MARKET REPORT 


This Market Report is compiled from special information 
received from the Manufacturers concomod. 

UnlcM otherwise etaicd the prices quoted below covet fair 
quantities net and naked at sellers' works. 


GENERAL HEAVY CHEMICALS 

Business is maintained nl a satisfactory level with a fair 
export business and very wtoady values. 

Acetic Acid, 40*’', Ict h. . .^£23 IOh. per t<m. 


Acid Hydrochloric 


Acul Nit IK HO 'I \v. 


Acid Sulphuric 


Ainnionia Alkiili 


3s. lid.—Cs. per carlxiy d/d., ac¬ 
cording to purity, strength and 
locality. 

i2l lOs..1)27 p('r ton ninkors’ 

works according to district and 
quality. 

Average National prices f.o.r. 
makers’ works, with slight varia¬ 
tions up and down owing to 
local considerations : 140* Tw., 
Crude Acid, 66s. per ton. 168* 
Tw., Arsenical, £6 lOs. per ton. 
108* Tw., Non-arscnieal, £6 168. 
per ton. 

£0 loM. per Ion, f.o.r. Special 
terms for i-mitrucls. 


Bleaching Powdor 

Bisulphite of Lime 
Borax, Oominoridal — 
Crystal .. 

Pow’dor 


Calcium Chlorule 
Potash Caustic .. 
Potass. Bichromate 
Potass. Chlorate . . 
Salamnioniac 
Salt Cake 

Soda rnoslir. ->o1kI 


Soda Crystals 

Sod. Acetate 97/98% 

Sod. Bicarbonate 
Sod. Bichromate'. . 

Sod. Bisulphito Powdor 
60/62%. 


Sod. Clilorato 

Sod. Nitrate refd. 06% .. 

Sod, Nitrite, 100% basis 
Soil. Sidphiile eoiu-. 00/05 
Sod. Sulphide ervHt. 

Sod. Sul]>hite, Pea Cryst. 


Spot £11 d/d. ; Contract £10 d/d. 
4 ton lots. 

£7 per ton, packages extra. 

£25 per ton. 

£26 per ton. 

(Packe<l in 2-cwt. bags, carriage 
paid any station in Great 
Britain.) 

£5 17s. Od. j>er ton d/d. 

£30— £3.3 per ton. 

5|d. per lb. 

3(1.—4d. I>er lb. 

£32 per ton d/d. 

£3 lOs. per ton d/d. 

Spot lets : (l(‘hv<'rcd. £l(»17s, Od. 
to £19 7.S. 0(1. ])(■!• ton, according 
to slrmpth. 20s. less for 

conlract.s. 

£5 5s.—£5 10a. i>er ton ox railway 
depots or porta. 

£24 per ton. 

£10 lOs. per ton carr. jwiid. 

4|td. per lb, 

£18—£19 per ton according to 
quantity, f.o.b., Icwt. iron 
dniniH included. 

3d. j>er lb. 

£13 5«.—£13 lOs. per ton ex 
Liverpool. Nominal. 

£27 per ton d/d. 

About £14 lOs. per ton. d/d 

£9 pi'r ton d/d. 

£1.5 per ton f.o.r. Ixindon, l-cwt. 
kegs included. 


RUBBER CHEMICALS 

Antimony sulphide— 

Goldt'u . . . . . . 52d.--la. 4d. per lb., aec(.)rding to 

quality. 

Crimson .. ..Is. 3d.—la. 6d.por lb., according 

to (juality. 

Arsenic Sulphide, Yellow 1 h. 1 Id. jier lb. 

Barytes .. .. .. £3 10s. to £6 16a. per ton, accord* 

mg to quality. 

Cadmium Sulphide .. 3.s. Od. per lb. 


Carbon Bisulphide 

. £24—£26 per ton according to 


quantity. 

Carbon Black 

0Jd.—6|d. per lb. Market firmer* 

Carbon Tetrachloride 

£56 per ton, drums free. 

Ohromiuni Oxide, green.. 

1b. 3d. por lb. 

/''4jd.—OJd. per lb. Demand very 

Indiarubber Substitutes, 

\ brisk. Prices likely to remain 

White and Dark 

1 steady owing to firmness of 

V. raposood oils. 

Lamp Black 

438. 6d. per owt., barrels free. 

Leeid Hyposulpliite 

, 7|d. perlb. 

Lithopono, 30% .. 

£22 lOs. per ton. 

Mineral Rubber Rub* 

pron ” .. 

Sulphur 

Sulphur Chloride 
TliiocerbaniUde .. 
Vermilion, pale or deep .. 

£15 10s. per ton f.o.r. Liondon. 

£10—£12 per ton, according to 
quality. 

3d. per lb., carboys extra. 

28. 9(1. por lb. 

6s. Id. per lb. Much dearer, fol¬ 

lowing rise in quicksilver. 

Zinc Sulphide 

7Jd.—Is. 8d. per lb., according to 


quality. 

WOOD DISTILLATION PRODUCTS 

Acetate of Lime— 


Browm .. 

£14 10s. per ton d/d. Demand 


active. 

Grey 

£19—£20 per ton. 

Liquor .. 

9d. i)or gall. 32" IV. 

Oliarcoal ., .. .. 

£7 6a.—£9 per ton, according to 


grade and locality. Market 

steady. 

Iron Liquor 

Is. 7d. per gall. 32" Tw. 

Is. 2d. „ „ 24" Tw. 

Rod Liquor 

lOd.—Is. jxir gall. 14/16® Tw. 

Wood Creosote .. 

Wood Naphtha— 

28. 7d. per gall. Unrefined. 

Miscible 

6s.—Os. 3d. per gall. 60% O.P. 


market stifior. 

Solvent- 

Os. Cd.—6s. |)er gall. 40% O.P. 


Fairly good demand but little 
offering. 

Wood Tar 

£5 per ton. 

Brown Sugar of Load .. 

£49 i^er ton. 

TAR 

PRODUCTS 

Acid Oirbolic— 


Crystals 

(>Ad.—7(1. [K'l* lb. Domuiid quiol. 

Crude OO’s 

1h. 9d.- -1 h. lOd. p(ir gull. Market 


flat. Only odd lots Ix'ing 

offered. 

Acid Crosylic, 97/09 

2s. Id.—28. 2d. per gall. Demand 

still good. Market firm. 

Palo 95% 

Is. lOd.—Is. 1 Id. per gall. Steady 


demand. 

Dark . . 

Is. 8d.—Is. 11(1. por gall. Steady 


business. 

Anthracene Paste 40% ,. 

4d. j>er unit per cwt. Nominal 


price. No business. 

Anthracene Oil— 


Strained 

Hid. per gall. Very quiet. 

Unstrained 

Benzole— 

8|d.—9d. per gall. 

Crude OS’s 

10 Jd.—Is. per gall, ex works in 


tank wagons. 

Standard Motor 

Is. 44d.—la. 6d. per gall, ex works 


in tank wagons. 

Pure 

Is. S^d.—Is. lOd. per gaU. ex 


works in tank wagons. 

Toluolo- -90% 

Is. Oid. iier gall. 

Pure 

Is. lOd.—28. i>or gall. 

Xylol coml. 

28. 3d. por gall. 

Pure 

38. 3d. per gall. 
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Creosote— 

Creaylio 20/24% .. 9d.-—9Jd. per gall. Few inquiries. 

Middle Oil .. 7^d.—9d. per gall, according to 

Heavy .. .. > grade and district. Dotnand 

Standard Specification 3 »iot so strong. 

Naphtha— 

Solvent 90/160 .. Is. Id.- Is. /)<!. Market steady. 

Solvent 90/190 . . Is. IM. -^ls. 3d. Fair biisinesa^ 

passing. 

Naphthalene Crude— 

Drained Creosote S&lts £6- £0 lOe. Domarai falling off. 

\Vhi//t'«l or hot piessed £9 - £J2 f)er ton. Little biimnoss. 

Naphthalene— 

Crystals and Flaked £17—£18 per ton. 

Pitch, medium soft .. 62s. 6d. '--570. 6d. [)er ton. Market 
steadier. Few inquiries for 
forward delivery. Very little 
business for prompt. 

J'yridinc— 90/160 .. 21s. 6d.—228. per gall. Demand 

well jnnintainod. 

Heavy .. 123.—12s. 6d. More business pass* 
ing. 

Deliveries uro still only rcquii'od 
in very small qiuuitities owing 
to tlie do.sire of eonaumcr.s to 
keep stocks down. 


INTERMEDIATES AND DVES 
lliiMioossiii <iycstulTH hua imjirovod sbghtly during the week. 

In the following list of Ititermodiales delivered prices 
incluilo packages except where otherwise stated. 

Acoti(5 Anhydride 96% .. Is. 6d. per lb. 

Acid H. .. .. .. 4s. 4d. i>er lb. 100% basis d/d. 

Acid Naphthionic .. 2s. 4d. per lb. 100% basis d/d. 
Acid Neville and Winther Ss. 8d. per lb. 100% basis d/d. 
Acid Salicylic, tech. .. Is. 2tl. Is. 3d. per lb. Steady 

Acid Sulphanilio .. lOd. per lb. 100% basis d/d. 

Aluminium Chloride, an* 

liyd. .. .. ..Is. per lb. d/d. 

Aniline Oil .. .. 7Jd.—8Jd. per lb. naked at works. 

Ai.ilinc Salts .. .. 7id.—9ti. per lb. naked at works. 

Antniiofiy Pentaohloride Is. per lb. d/d. 

HHazidiiio Base .. .. 4s. Od. per lb. 100% basis d/d. 

Hniiiyl Chloride 96% .. Is. 3d. (ler lb. 

p(Llorphenol .. ..48. 3d. per lb. d/d. 

Chloraniliiie .. ..3s. per lb. 100% basis. 

' ( ic'.ol I9/3D(.'. .. per lb. Dcnuind moderate, 

fa iJroeol 98/100% .. 2s. Id.—2 b. 3d. per Ib. Demand 

moderate. 

;) Cresol 32/34® C. .. 2s. Id.—28. 3d. per lb. Demand 
moderate. 

1 Mchloraniline .. .. Ss. per lb. ^ 

L)ichloranilino S. Acid .. 2s. dd. per lb. 100% basis. 

p-Dichlorl>enzol .. .. £76 per ton. 

Ldothylaiiilino .. .. 6 h. per lb. d/d., packages extra, 

returnable. 

LLniothyaiiilino .. ..2s. 4d. per lb. d/d. Drums extra. 

Dmitrobonzene . . .. 9d. {)or lb. naked at works. 

Oinitroohlorbenzol .. £84 lOs. per ton d/d. 
ihiutrotolueno—48/60°C. 8<1.—9d. per lb. naked at works. 

66/68®C. Is. 2d. per lb. naked at works, 
Diphonylarnine .. .. 38. per lb. d/d. 

Monochlorbenzol.. .. £63 per ton. 

[i Naphthol .. .. Is. Id. per lb. d/d. 

'' Naphthylamine .. Is. 4|d. per lb. d/d. 

/i Naphthylomino .. 4 b. por lb. d/d. 

m Nitraniline .. ..5a. 3d. per lb. d/d. 

p Nitraniline ., .. 28. 4d. per lb. d/d. 

Nitrobenzene .. .. e^d.—ejd, per lb. naked at works, 

c Nitrochlorbenzol .. 28. per lb. 100% basis d/d. 
Nitronaphthalene .. llfd. per lb. d/d. 
p-Nitrophenol .. Is. 9d. per lb. 100% basis d/d. 


p-Nitro-o*amido*phenol 4s. 6tL per lb. 100% basis. 
m*PhenyIen© Diamine .. 48. 2d. per lb. d/d. 
p -Plionylene Diamine .. 10s. 4d. per lb. 100 % basis d/d. 

H. Salt .. .. -.28. 6d. per lb. 100% basis d/d. 

Sodium Naphthionate .. 28. fid. per lb. lOO?/© basis d/d, 
o-Toluidine .. .. Bid. per lb. 

P'Toliiidirift .. .. 38. Od. per lb. naked at works. 

m-Toluyleno Diamine .. 48. Od. per lb. d /d. 

PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

Acid, Acetic 80%B.iC.. £48 per ton. 

Acid, Acetyl Salicylic .. .3s. 3d.—38. 5d. per 1>>. Jn good 
demand. 

Acid, Benzoic B.T. .. 38. 9d. per lb. Larger sujiplies 
available. 

Acid, Boric B.P. .. Cryst. £.74 per ton, Powder £68 

per ton. Carriage paid any 
station in Great Britain. 

Acid, Camphoric.. .. lOs.—218, per lb. 

Acid, Citric . . . . Is. Old. per ll*., Icsh .7'*,', for ton 

lots. Market extremely firm. 
Upward tendency. 

Acid, Gallic ., .. 3s. per lb. for pure orystal. 

Market very steady. 

Acid, Pyrogallic, Cryst. .. 78. per lb. for 1 cwt. lots. Market 
firm ; increasing demand. 

.\(‘id, Salicylic .. .. J'riccs ijuotiMl fu)m 2 k. per lb. 

tloun to Is. 9d. for ton Icds. 
Market weak. 

Acid, Tannic B.P, .. Ss. per Ib. Market quiet. 

Acid, Tartaric .. .. Is. l^d. per lb. less 6%. Much 

firmer with more demand. Up* 
word tendency. 

Amidol .. .. ..Os. per lb. d/d. 

Acetanilide ..28. 3(1. per Ib. for quantity. 

_ t^tocks uro small. 

Amidopyrin . .. 13w. (kl. peril). Negl(*etod. Sto(;ks 

low. 

iVmmon. Benzoate .. 38. 3d.—Ss. fid. per Ib. according 
to quantity. 

Ammon. Carbonate B.P. £37 per ton. 

Atropino Sulphate .. 123. ix»r oz. for lOnglish make. 

BarbUono.. .. • • 16s. (id. per lb. Quiet market. 

Bonzonaphthol . . . . 5s. fid. fier lb. Small inquiry. 

Bismuth Salts .. .. A steady market. Prices luicording 

to quantity : 

Bismuth Carbonate .. 128. 9d.—14y. 9d. per Ib. 

„ Citrate .. .. lls. 4d.—13s. 4d. „ 

„ Salicylate .. lOs. 2d.—128. 2d. „ 

„ Subnitrate .. 10s. 9d.—128. 9d. „ 

Borax B.P. .. ,. Crystal £29, Powder £30 per ton. 

Carriage [)aid any station in 
Great Britain. 

Bromides .. .. Fluctuating market. Continental 

prices d<’eidedly firint'r. 
PotsAsium .. .. lid. [lerlb. 

Sodium .. .. 1 h. ,, 

Ammonium .. .. Is. id. per lb. 

Caleuiin Lactate.. .. Dcnuind active. (Jood Kiiglisli 
make can be liad from is. 7d. 
to 2s. fid. per lb. 

Chloral Hydrati'.. .. 3 h. lOd. per lh., duty paid. 

Advanced. Higlar prices are 
quott'd from tlu' Continent. 

Chloroform .. .. 2s. per Ib. for cwt. lots. Market 

more active. Makers busy. 
Creosote Carbonate .. 6a. Cd. per lb. Little demand. 
Formaldehyde .. .. £57 jier ton, cx works. English 

make. 

Clycorophosplmtos- - Fair business passing 
Calcium, soluble and 

citrate free .. .. 7a. per lb. 

Iron .. .. .. 88. 9d. per lb. 

Magnesium .. .. Os. per. lb 
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3*otji8«iuin, 50% .. 35J. TkI. ,, 

.Soiliuin, 50% .. .. 2h. C(]. ,, 

Guai«K*ol .. 128. por lb. for cwt. lots. Snp[>lio8 

not plentiful. 

IfcNaniiiu- , . . , ;tH. Od. pet lb fur Kii;:lis)i nuikc*. 

M.irKei ilull. 

Iloinatropino Hydrobro- 

nude .. ., .. 30s. per ois. 

Hytlivxjiiinonc .. .. Is. .‘{d per lb. ui ( \v{. Itds. Fored^o 

nuikf. 

Ilypojiho.sphiles - 

rnleitiin . . '.U. Od. per ]b , for lb. lota. 

lV)t»Ls.simii . . I.s. I<1. per II) 

Sodium.. . ‘la. ,, 

Iron ('iii.ib' II l‘ 2-. Id. 2.- ■'»!. per lb. iieeordm^ 

to piiMiiliU Ativatteed b\ 

2d pel lb.' 

Magiioamm Cnrbonnto—.. 

Light Commoreiul £36 por ton not. 

Magnesium Dxido- • 

Light Gotninerciul .. £75 per ton, lose 2^%. 

Heavy Cotiunoroial .. £26 per ton, less 2^%. 

Heavy Pure .. .. 2a.---28. 3(1. per lb., ft(\!ording to 

quantity. Steady market. 

Meiit liol- - 

A H.K. H,]’, bUa. per Il>. \\'eid-.i.i. 

Synthetic .. .. 208.-—358. per lb., according to 

quantity. Engliah make. Steady 
demand. 

.Mc-reuiiaL .Mniki't liiin. 

Red oxide .. .. 5 h. 3d.— 5 h. 4d. per lb. 

Corrosive Hublimato .. 38. Od.-—39. 7d. ,, 

White procip. .. .. 4.a. 7d.-'4.s. 8il. ,, 

Calomel .. .. 38. lid.—4 h. ,, 

Methyl Salicylate .. 2s. 3d.—28. 9d. por lb. for carboyi. 

A shglilly better market. 

Motol .. 11a. per lb. Rntish make. 

Paraformaldehyde , . 3.a. Od. p(.T tter inqiiuy. 

Paraldeliyde .. ..Is. 4d.—Is. Od. per lb. in free 

bottles and ca.sos. Bettor 
deinaiul. 

J'hemiei-tm . . O.s. prr lb. 

Pheiia/one .. .. 7a. 3tl. p<‘r lb. for cwt. lot.s. Qiiiot. 

Phenolphthaluin . . .. O.s. 9d.—78. 3d per lb. Jn more 

plentiful supply. 

Potass. Bitartrate— 

99/100% fCream of 

Tartar) .. .. 88 h. per cwt., loss 2J% for ton 

lots. Firm market. Prices have 
upward tondenoy. 

Polni-s. Cilruti' . K, lUd, -2s. 2d. per lb. Dearer. 

Potass. Iodide .. .. 16s. 8d.—178. 5d. per lb., occord- 

ing to quantity. Demand con- 
tinuoB. 

Pota.s8. Metabisulphite .. 7Jd. per lb., 1-cwt. kegs included. 

PotasK. Permanganato— 

B.P. Crystal .. .. 8Jd.—9d. per lb. carriage paid. 

Coinnicrciul .. .. 8d.—per lb. carriage paid. 

Quinine Suli»hato .. 2a. 3d.~2a. 4d. per oz., in 100 oz. 

tins. Steady market. 

Resorcin .. .. .. 58. 6<L per lb. 

Saeeluum . .. ., 03a. ]»er lb., in 50-11). lota 

Salol . 2,-. h(l pit If). Vei\ quicl. 

Silver proteinate .. Oa. Od. |)or lb. 

Sod. Bcn/.oat(\ B I’. . . 2y. Ikl. [ter lb. In steady demand 

for quHlilios. 

Sod. Citint*-. HIM'., l!)2‘l 2^ 2-. 2d. per lb, neeordmg to 

qumihlv. Mill ii tirmi r in coin- 
muii with other . iluil«-s. Pneoy 
ad%ulU‘e<l >)y 2(1. prl |h. 

Sod. Hyposulphite— 

Photograpliio .. .. £14—£15 per ton. according to 

quantity, d/d. consignee’s sta¬ 
tion in l-cwt. koga. 


Sod. Metabisulphite oryst. 378. 6d.'—608. per owt. nett cash» 
according to quantity. 

Sod. Nitroprusaide .. 16s. per lb. Leau for quantity. 
Sod. Potass. Tartrate 

(Rochelle Salt) .. 778. 6d.—81a, 6d. per owt,, accord 
ing to quantity. Market quiet 
Sod. Sahcyhito . . . . Market easier. Pouxlor 2 h. 3d.— 

2s. Od. ]H‘r Ih. (.'jyKtnl at 
2s. rnl.- 2s. 8(1. per Ih. Fhiko 
2s. 9d.—2s. lOd. per lb. * 

Sod. Sulphide— 

Pure recryst. .. ,, lOd.—hs. 2d. per Ib., according to 

quantity. 

S(jd. Sulphite, anhydrous £27 lOs.—£28 lOa. per ton, accord¬ 
ing to quantity, 1-cwt. kegs 
included. In large casks £1 per 
ton less. 

Thymol .. .. .. 15 h. [ler Ih. for good white crystal 

from iijovvmi seed. V^ory firm 
and searco. 

PEItPUMERY CHEMICALS 
Acetophenone .. .. 128. 0d. per lb. 

Auh(.‘pmo . . .. . . 14s. (kl. j)or lb. 

Amyl Acetate .. .. 2rt. 9d. „ 

Ann 1 Bulyinte . .. U>. 9d. .. (in“ji]>er. 

Amyl (Salicylftto .. .. 3fl. 3d. ,, 

Anothol (M.P. 21/22” C.) 49. Od. 

Benzyl Acetate from Chlo- 

rino'frco Benzyl Alcohol 39. 3d. „ 

Benzyl Alcohol fro© from 

Chlorine .. .. 3s. 3d. 

Benznldehydo froo from 

Cliloriiie . . .. 3fl. 6d. ,, 

Benzyl Benzoate .. 3 h. 6d. „ 

Oinnamic Aldehyde 

Natural.. .. I5s. Cd. ,, 

Ooumarin .. .. 209. „ 

Citronellol .. .. ICs. ,, 

Oitral .. .. .. lOa. „ 

Ethyl Cinnaiuato .. 15s. „ 

Klh>l I’hthahilo . . . . 3s. 3d ,, 

Eugonol .. .. .. Ils. ,, 

Geraniol (Palhiarosa) .. 353. „ 

Gereniol .. .. .. lie.—18s. 6d. per lb. 

Ib'hotropino .. . . Os. Od. per Ib. 

Iso Eugenol .. ..15s. Od. „ 

Linalol ex Boia do Hoso. . 28s. Od. ,, 

Linalyl Acetate . . . . 28.s. Od. ,, 

Methyl Anthranilate .. O.s. 6d. „ 

Methyl Benzoate .. 6s. ,, 

Mu^k Ainbrette .. .. 48.9.0)11. ,, 

Musk .Xylol .. .. lOs. 6d. ,, 

Nerolin .. .. .. 4h. „ 

Phenyl Ethyl Acetate .. 128. 6d. ,, 

Phenyl Ethyl Alcohol .. lOs. ,, 

Rhodiuul .. .. .. 578. 6d. ,, 

Safrol .Is lOd. „ 

Terpineol .. .. .. 28. 9<1. ,, 

Vanillin. 258. 3d.—26s. Od. per Ib. 

ESSENTIAL OILS 
Almond Oil, Foreign 

S.P.A. .. .. .. 158. 6d. per lb. 

Anise Oil .. .. .. 3s. per lb. 

Bergamot Oil .. .. 18fl. 6d. per Ib. 

Buurboii (Icranium Oil .. 3<)a. 6d „ Advanced. 
Camphor Oil .. ., 759. per cwt. 

Cauanga Oil, Java .. lOs. Gd. per lb. 

Oinnaiuon Oil, I«eaf .. 6Jd. per oz. 

Cassia OU. 80/85% .. 99. 3d. per lb. 

Oitronolla Oil— 

Java 85/90% .. .. O.h. pcrlb. Again dearer. 

Ceylon .. ,. .. 3s. 9d. por lb. 
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Clove Oil.78. 6d. „ 

I’.ucaljT^tus Oil 70/76%.. 28. 2d. ,, 

Lavender Oil— 

Krwicl* EstcrH . . 27s. (kl. jn^rll). 


L(>inon Oil 
Lomongrass Oil .. 

I >rangd Oil» Sweet 
(>tto of Oil— 
Bulgarian 
AnatoUati 
''alma Kosa Oil .. 
Peppormint OU— 
Wayne County 
Japanese 
I’l'titgraia Oil 
Saruial Wood Oil— 
Mysore .. 
Australian 


.. 3s. 2d, per lb. 

. 3d. per oz. 

. ISs. 9d. per lb. 

. 27s. 6d. per oz. 
. 23s. Cil. per oz. 
. lOs, per lb. 

. 2ls. Od. per Ib. 

. 16s. 3d. per lb. 
. 10a. per lb. 

.. 269 . 6d. per lb. 

.. 21s. per lb. 


/■ 


C.i 


M.i 


Ib 


> 1 - 


’•? ) 
“I’ 


12,277 


I2.r,n2. 


12.826. 


I >r>itJ|r li<|ui(lrf yirlding iv^uhirs. 12,7 1.7 Mav 23. 
('■ iitid 'i'lionipsoii Si'pnralion (»f mJkI 
■.Mscs 12..‘.01. May 22. 

\Kl.liir S(-)>aiiiul«w/li\(‘ifalii-cn. l*r(Mlu' (ion 
J2,410. M<iy 2(). 


(’atalv.sls. 12,26.7 


PATENT LIST 

ill.’ (laics Riven In this list ar.', in the case of Api)llraUonB for Patents 

’I.‘J Cornpleto ,Sp(^elfl«ation8 uccopted 

tii.Ki I'f rlM! Onanal .roiirnnls in uhieh Uio noccptance is announced, (xuii- 
1 . 1 . ti- >|)etiftciiMon8 thus advertised as accepted arc oih*u to liiRpectlou at 
iiii OfllCH tnimodialciy, .and to opposition lieioro .July 2Hth; they 

ii. ce Mle at Is each at Bin 1‘atoiit Olhce, Sale Pranoh. 6ualit.y Court 
('liii.Miy Lane. I.ondon. W.C. 2, on .Juno I2th. ^ ’ 

1. Appikatioiis 

In'itiillntum for scpariitKui of liquuK 
\l.is ll> {Vy , 7 (;.2:{.) 

Ihinidunud. I'llli-i lii^j ajipnnilns. 12 .761 
\l.i\ 22 

i|>cii((.r. So|mra1i(>ii nf lif|iads fnnu 9 uli<ls. 

21 (f'.S, 25.7.23.) 

'iiti.-f-. llillf‘sh<‘lnis ,\k(K*bolng. P]xpi‘lling j;as fi’oni 
I l>(.(lii s, 12,")(>.*). May 22. 15.().23.) 

l.illli.mk iind 3Ict.ilhirt,'i.scln' (hs. 'rn-aliiiL^ uitli 

-laiHiIji jMLrupiiiDj a;.'(‘nts. 12,258. Mny Jl). ((o.t., 

\\ 

I '.iM r 
fi'iiii Jill 

r. il.. , 

<'t I’l.im f(»r 1ir« 

!' (.-Ml 

CliimHutc (h'.s XMinc.-^ du Mhono. 

'1'^ 16 (Kr.. 26.7.23.) 

Ill' 111 ,111 ,Svn.lni.l(. 1,1,1. .\i,|.„iMtliH f„r .■.,i,il,,»sinf 

'i,|",,,i^. la.Oso. Mh^ ‘>2. 

Hill,,,,. .Mi'.-lianiciil I.n-MIIIT.S. lL’,713. May 23. 

I. Complete Specificalioiis Accepted 
I ,'ll ami I1IS2 (I1I23). liiKliy. Drying |,r„(.e.ssL,.s. (215,812.’ 
III. i-ls ( |!(23). Dill S|)(.cialt.y Cu.). rravcnliiip 

I'” '"'ll. Ilf (‘iinilhiiniM. (21 .'),!t21).) 

I'M 17 (I1I23). U»lg. .('..Uri'll, l,t,l. (Mctalllumk uml 

t.lDiii^r,,, |„. ^VV,; ] 1. 

-’'.I'll (III23). .Maii'liaiit, mul Mairlianl. lirus.. Ltd, 

l"’ll' i giiiiiluig laill.s. (21(i.(D,S.) 

’" I.') ( 1 '.I 21 ). l''arlion,i u. Api.relur Dc.a, verm. (.Uavi'l und 
iii'li'iiiiii'.M'r. ('culrifiiaa) drying n|nmratui,. (214,27!).) 

■1. Applications 

Vplalix and HL'iitlry. < la.s.prndnri'rs. 12,(i()ll. May 22, 

^ '■i'IimIil- .\nilin. nnd Snda-Knimk. iMaiuifaeturu of 
''‘l'i"l fiii'L. 12,(i!)7. May 2:i, (Der., 14.1.24.) 

'"'I'. I'ltUalldy, and Smith. Aiiparulus for crai'king 
'”’1; I'll ml-. 12,1)20. May 22. 

I"iir- nnd llntlcnnorka Dos., and Gnbiet. IVoeeHS for 
;'”l""Ving 12..|(|7, 12,408. May 20. (CzciIiohIo- 

' " 1 <.3.24.) 

I I'ki' and Muxted. CaUlytio oxidation of iiaraflin livdro- 
|l'"ii“. 12,1)54. Afay 23. 

, I y iioini,ychn I'rodnklion. and Clomm, Alimufacturi* 

' I'l olorisnig charcoul. 12,208. May 19. (Crr., 5.7.23.) 
Hiiirell. 12,44(1. See IX. 


Kting. Gonerulion of heating flames. 12,690. Mav 23 

(S»'it7,., 1.0.23.) 

1 ludlionnne. Mannfaetnre of carhiiretling liquid.-: similar 
to petrol. 12,089. May 23. 

Itude. Carbennsa)ion if soliil fni'l. 12.1)81. Alav 23. 
Tostrnp. Distillation of shales ete. 12,308. May 22. 

II.—Complete Specifications Accepted 
20,790 (1922). Neatli. Afamifaetare of gu.- from coal or 
from coal and oil. (215,490.) 

4032 and 10,555(1923). Slenning.and MiiieralsS,.|,arali.in, 

Ltd. Coneenlratiou of coal. (215,811.) 

10,338 (I923,.'' Dill (.Sharpies .Speeiiiliy Co.). .Ser 1, 
17,147 (1923). Lodge-Coltrell, J,td,' (|''ll■tl 1 llhlnlk nnd 
MetalhirgiHehe Dea.). Cleaning gaae.s, more iHirtienlarly 
prodneer gases. (210,001.) 

19,820 (1923). Jrnmphre,.yK and Glasgow (Knsby), Da-i. 
fiealinn of hitnmmou.s coal ete. ( 210 , 021 .) 

19.975 (1923). Jlinnpluoy.s and Glasgow (Du-lnoll). Ahmil- 
fuellire ol gas. (210,022.) 

23,952 (1923), Kojipers. f 'oke oyens. (204.345.) 

8890 and 8897 (1924). Algetn. .\,,nt Maatsch , and Sauer. 
Reaetivallng deeolorisnig earhon. (213.939 ami 2l3.9.|n ) 

IV. —Applications 

Cheimsehe Cahri k GrieBhenn-KlekIron. Manufart nr.' of 
azo d.vestnff.s. 12,020. Alay 22. (Dor., 22.5 23.) 

Ii'arbwerke vorni. Afotsler, Lneiiis, n. Hrnnnig. Mann, 
faeini'eof vat d.X'est.uffs. 12,025. .May 22. (Dor., 2L.8 23.) 

Innay (Soe. of Cheniieal Imlnsiry in'ltasln). Almmfaetnro 
of nidigoid d.M-.slulls. 12,281. Aluy 19. 

.lohirson (Radiseho .Vnilin-n. Soda Fabr.). Alanufaet mo 
of black vat d.yeslnilK. 12,795. Alay 24 
Menlie. 12,717. XX 

V. —Applicaiions 

Aiiilier Size A. Chemieul Do. Ltd 12,730 S'ce VI1. 
Blo.x.im (ChemiKeho Fabiik Dnesheim-Klektronl P’-’S'I 
SVe .XIII, I , ■ 

Know Mdl I’rmting Co., Ltd.. Alorl. and Weeks, 'froal. 
ment of eelkilo.sie materials, tibre.s. ete. 12,33tl. Alav 20. 

Lihenfeld. AramifiU'luro of eellnlose eompinmds. 12.027, 
12,028, and 12,029, Alay 22. (Austria, 4.4.24.) 

Stexenaon. ALnmfnetmo of arlifieinl .silk from vU-oso. 
12,797. May 2 1. ' 

V. —Complete Specilicatioits Accepted 

43.12 (192,)). J.)reyfns. Alaiinfai.tiirn of pressed m* moulded 
articles from I'ompofcilions conlaimng eellnlose derivatives 
(2L5,S23.) 

4890 (1923). Afordioni. Alanufaeturo of viscose silk. 
(21,-1,851.) 

11.248 (1923). Radolin. .See, XIX. 

M,07-o (192,1). Van Ovit^lraeten, Rnrifiealioii of xx'ool 
washing waters. (215,985.) 

VI. —Applicaiions 

Bedford. Alordanlnig and d.xring wool. 12,5.)0. Aluy 22. 

( lustiurs, aiitl -Miirtni ami Co. I’rocess of waterprooOnc 
fahries. 12,779, Alay 24. ■ e 

Liax'. D.xonig-niaehmo, 12,079. Alay 23. 
t.epnio. Desiilplinnsing, bleaehmg. xvaslnng, and dveing 
lihres etc. 12,223. Alay 19. -a 

Alorton Sinidoin Fe'brks, Ltd., nnd Harris. Dvetng 
12,733. Alay 23. ^ 


VI. —Complete Specification Accepfed 

5231 (1923). Calico IVinter.s’ Asaoeiation. Ltd., nnd 
ttob.-.rts. I’rodiielioii of pattern effects on fabrics, (215,800.) 

VII. —Applications 


Amber Si/.e and Che 
iuin eoinpotuids for 
(Der., 2.7.23.) 


mieal Co., I,td. 
papoi'-iniiking 


I’rodiietion of alnmin- 
ete. 12,730. May 23. 


British anil Foreign Lime and Boxi or Corporal ion. Ltd., nnd 
Keid. Burning of limestone etc, 12,022. May 22. 

Cbeiiiu'iil Kngiiicoring luid Wilton s I’alcnt Furnace Co., 
Ltd., nnd Wilton. .Miuiiifaetui-o of sulphate of amiiiouia. 
12,5t)8. Alay 21. 
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HarkfonJ. 12,201. See IX. 

Ifoganas-HilloHljulins Aktiebolag. Produotion of aluminium 
oxide. 12,500. May 22. (Sweden, l.').0.23.) 

Kob»n«on. Produetion of oxidew r)f sulpbur. 12,730. 
May 23. 

KuHsell. Pro<bK;tion of col!oi<lal Hulpbur. 12,707. May 23. 

VII. —Complete Specifications Accepted 

1301 Hiifl 24,711 n023). h'ntik. Prodiuing idumina and 
ylaHS-making Halts. (215,H!o) 

1073 (1023). Lepoiic, Ltd, nnd .Meoek. Marjiifiieturo 
of ]>hoHphoiic m id. 

VIII. —Application^ ^ 

Hnbcock \V'ii<-ox Co Pefiaetory protlnet. 12,29fl* 

May 10 . (C.S, 2.'> .5.23 ) 

JJabeoek and W'lleox Co. Kaolin refraetory. 12,.300. 
May 10 (C .S., 2.^ 5.23.) 

M<*Md. (’(.aJiny metal with <‘nam<“l, ghts-s, <te. 12.304. 
May 2(i. 

VIII. —Complete Specifications Accepted 

1301 and 24,711 (1023). Knnk. See Vlf. 

28.000 (1023). liuai'il. Miiinif.udutv of (207,105.) 

IX. —Applications 

British and h’oreign Idino imd Power C<n'porMtion, Ltd. 
12,(•.22. S’fr \ 11. 

k'rain'oH and W’llliains. Wood-preserving eoinpound. 
12,2HO. May 10. 

llaekf.ird. .Manufuelnt e of hnie, mortar, or eeiiieiit. 
12,201. May 10 

llurrell. hanulsiuns »)f hituniinous suhslanees. 12,410. 
May 21. 

X. —Applications 

Indiana Steel and Wire i’roies.s of '/'me eoatmg of 

iron ete. nrtiele^. 12,387. .May 20. (C.S., 10.12.23.) 

.Maiidowsky. Maniifaet nn* of sn1phiir-i*onluming eihsting 
<‘<ntipounds. !2.('.10 Mnv 22. ((u'l., 13.0.23.) 

.Mead. 12,304. S> e \l\\. 

O’Doiiovan. MidTIe furmKea. 12.380. May 20. (Union 
of S. Afraa, 25.1.21 ) 

X. —Complete Specificntiotis Accepted 

31,()85 (1022). Ldwar<is and niirant. 4'reatment, of 
oxidi.sed ores or oilier t.xuhsed oonipounds uf eoppia- and 
zine. (2 I 5,8(12 ) 

4280 (102;{). I■a.sen■ nnd Stahlwerk Hoo.seh. Heating 
anti smeltinir furnae<‘.s. (103.-lOl.) 

4000 (1023). IJi'asley, Jvlsi'r, and Minerals Separation, 
Ltd. Brkjuetting of oi'«‘.s. (215,815.) 

5710 (1023). A.Mheroft. AVe XL 

7253 (1023). Marks (American Mungnneso Stool Co.). 
-Molting rnaiigaiioso sloel. (215,80.5.) 

7281 (1023). 15issalae<jua. 'I’m-plating midaU, parli- 
eiilarly aluminium and its alloys. (104,720.) 

7070 (1023). Dunford nnd J’Mliott, Ltil., and JVhrsoii. 
MmiiiftK-llire of /iiio. 

11.235 (1023). Rushon (Kriipp). .Magnotie sojiaralion 
of materials. (21.5,035.) 

13,510 (1023). Junghans. Plating nielals. (201,303.) 
10.022 (1023). Saklalwaila. Kerrous alloys. (202.071.) 

XL—Application 

Sne. Italiai.a B. Breda, hdeetrio furnaces. 12,.514. 
May 21. (Italy, 28..5 23.) 

XI. —Complete Specifications Accepted 

5710 (1023). .\dieruft. Appai.itii.s for electrolysing fused 
salts. (215,872.) 

208 (1024). Metro]'o)ilan-\h('Kers Ble<*(rieal Co. KIoc* 
trieal insulating t'oatings, (200,421.) 

Xni.—Applications 

Bloxam (Uherniselie Kahrik (}ric‘-hoim-Kl(‘ktron). Miiiu- 
factiiro of coloured celluloso-esler \nriii«hes. 12,283. 
May 19. 

Gehrko and Martin. Manufacture of white paint etc. 

12,263. May 19. 


June 6, i9£4 

- .1* 

Pnnss. Coating material, and mamtfacturo thereof 
12,200. May 19. - 

IJoter. Manufaiduro of lacquers, paints, etc. 12,802. 
May 24. (Gor., 28.5.23.) 

Xlli.—Complete Specification Accepted 

4330 (102.3). Hynson and Stvphcn.s. Manufactiiro of^a 
basis composition for printers’ and like inks. (215,824.) 
XIV*—Complete Specification Accepted 

20,191 (1022). Dunlop Rubber Co., and Twiss. VuP 
canisation of india-rubber. {2l.5,70().) 

XV.—Application 

Carmichael and Ockleston. 'I’unning. 12,324. May 20. 

XVIL--Application 

.'Vlves da (’iinha. Ltd. Sugar ridining apparatus. 12,092. 
May 23. (Portugal, 10.7.23.) 

XVIII.—Complete Specification Accepted 

16,504 (1923). Klein. Manufacture of pressed yeast. 
(203,300.) 

XIX.—Applications 

Bloxnni (Akt.-Goa. fiir Anilin-Fabrikation). llitsinfecting 
pcod grain. 12,716. May 23. 

Slate. Refrigeration and preservation of perishable 
proiluels. 12,714. May 23. 

XIX. —Complete Specifications Accepted 

11,248 (1923). Itadolin. Cereal husky cte. (215,930.) 
14,075 (1923). Van (IverstraoteTi. Sec V. 

XX. —Applications 

Blagdon, atifi Howards uijfi Sons'. Making syntheta 
menthol. 12.520. May 21. 

(.kjke and Maxted. 12,(>54. Sre IL 

Johnson (BtuUseho Anilm- unrl Soda-Kabrik). Mnmi- 
faeturo of organic eoinpoimds. 12,794. May 24. 

Monko. Production of nitrated organic Lorripound'=i 
12,747. May 23. 

XX. -Complete Specification Accepted 

1.8,853 (1923). Deutsohmann and Kot/'eidx rc. .\iiti 
toxic scrums. (216,014.) 

XXL—Application 

Surj’. Photographic pigmentary printing pepi'r. l2,3*-'.‘!. 
May 20. (B<4giim-i. 3U.5.23.) 

XXI11.—Applications 

Mono Ges. Analysing lest gasen. 12,377. Mav 2('. 
((k.r., 31.5.23.) 

Ow’ens. Iiistnimenl for estimating .suspendcil matter m 
gases ete. 12,512. May 21. 

XXill.—Complete Specification Accepted 

877 (1923). Liesc. Apparatus for determining the epecOi.' 
gravity ofjgaj^os. (191,738.) 

PUBLICATIONS RECEIVED 

Tkxtdook ot Cei.t.ui.osk Chemistry. ]iy Umil Hoii.sor, 
Tr;insl;itfd iioin ilio s<.‘fond (jlernifln pdition by O. .f. 
West and ti. K-s.di'ii, ,)r. I’p. xi + 2)2. London. 
.Mofirinv-Mill I’ublisliing t^o., Ltd., 192.1. Pri'C 
12s. (id. 

OUK llRESSliNfi, I’RINC'UT.ES AND PRACTICE. By T. Sillloll''. 
P|). xvii + 292. London: MiOraw-Hill PubliBbinK 
t’o., J.td., (924. Price 17s. Gd. 

Son, Manaoemknt. By Firman E. Bear. Pp. vi + 2li^. 

London: (llmpman ami Hall, Ltd., 1924. Price 9'- 
The Textii.k Fibres. I’iieir Phvsicai., Microscoitc n, 
ANu Che.micm. Properties. By j. M. Mntthpv.i, 
Ph.O. Fourth edition, revised and enlarged. 1 !’■ 
xviii + l<)5.'L London: Chapman nnd Hall, 19.1. 
Price 609. 
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EDITORIAL 


A COJlltKiSl'ONDENT proposes to add a new 
charm to life hy publisliing a vohime of 
cliemical verse. VVe our.selv'e.s )iavo often 
^|iei ulatod on the. possibility of doing this, but ours 
was a, mere ibeam when we were “ careless and uii- 
dicaighlful lying hearing soft winds about us 
Ihnig.” Our eorre.spomh’iit is juitting his ifleas into 
e\ri u1ion, and we arc well content to wait until his 
K.iliime appears. In this journal several verses, 
'.enie of them we can hardly <'all poetry, have alnuidy 
il>|iiMred, and W(! think that if di.s(!reet empiines are 
III.ale in Cambridge, in the ehemieal laboratory uill 
be lourid one at least who, wdiile engaged in liltration 
III III rat ion, builds the lofty rhyme, “ for he on honey- 
dew hath fed amt drunk the milk of Paradise.” 
Cliaiieer deals with alchemy, Lucretius with atomic, 
theories, T)r. Bridges in ■‘Wintry Delights” has a 
till a at eheinistry, Mr. Ellis in ‘'Samson Adami ” 
Ims ,i stan/,a on Kekule's benzene formula, and there 
.lie probably many ehemisls wdio at some time, or 
oilier have been lifted out. of their usual level into the 
siitilime. “ So some strange thoughts Iranseend our 
uoiited themi's, and into glory peep.” We envy our 
I "Irespondent his task, w'c |)ieture him as Matthew 
\iiiold deserihed another scholar “nursing the 
piojeet in unclouded joy, and every doubt long 
blown by time away.” Sir h>ederiek Pollock turned 
the Leading (lases into verse, and very good verso 
too, and he appealed to his muse for a terrible punish- 
iiii nt on all critics : “ Deadly and swift thy revenge 
"H .such carping and cavilling creatures, grievous and 
grmi their reward at thine hand, and tlie sword of 
Illy vengeance : All the Ueports at large wo will take 
•Old versify likewise.” We look forward to the book 
'Mill eager anticipation ; it will be the sort of book 
described in the ” Ars Poetica ” as bringing profits to 
the booksellers, crossing the briny ocean and giving 


eternal renown to the famous man who string.s these 
pearls togethei'. We trust many of our readers will 
call attention to some of the gcuns of purest ray serene 
lying hid in Vdotorian treatises. Eor our part wo 
inteml to furbish up some early verses of our oivn 
composition our joy in them was jijust expression, 
but. that was thirty years ago,” and if you include 
n.s in the list of lyric poets we shall !«• exalted to the 
skies in our sublimity : QtuyUi nif h/ricis vatihii/i 
Suhtiini feriam sidvra rirticr. Bring us 
quick the (jolden 'rrea.siiry and a flagon :— 

" Oh, for a ilraught of vintage • that hath been 
(.'ool'd a long age in the deeji delved earth, 
'I'a.sting of Flora and the country green. 

Dance and Provencal song and sunhiiriit mirth.” 
* * 

Everyone who is accustomed to consult scicniilie 
literature must be well aware how often authors neglect 
to go back to till' original sources for authorita¬ 
tive statements. A publishes a certain opinion, 
B copies it, then 0 copies B, I) eo]iies (!, omitting 
the name of A, and, long before the alphabet ends 
and our readers’ patience is exhausted, the opinion, 
with probably a little embroidery, lurs become that 
snare, an “ aieepted fact.” Tho history of mankind 
bears' its full burden of “ aeee])ted facts ” ; indeed, 
this extremely human iiroee.s.s of transmission is 
the source of much of the charni of histoiy. But 
there is, or .should be, no excuse for obscurities in 
the history of fairly recent ehemieal proces-ses. 
Keeently wo drew attention to obscurities in the 
history of the gas process, and a correspondent, 
who had evidently been at great jiains to authen- 
tiiaite his facts, showetl, conclusively it .seemed, that 
William Murdock wiis the true pioneer of the indus¬ 
trial production of gas. None of tho accounts of 
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ciirli (■,\pfrinicntot« in gas ligliting, liowcviT, has 
llll■nlion(■(l (ioorge Dixon, of (^ookiiold. According 
lo a IcttiT jinhlislicd in The Tinwn, Mr. W. Dixon 
I)o.-,scs.sc.H indi.s|)ntal)lc evidence tip,it ttpe original 
inip’iitor wpi.s his namesake, (ieorgi', ivho possessed 
eolliinies near Durham, ” nepiP' one of wipieh he had 
a small manufactory to iirodiice poal tar, whip'h 
«pis Host, used in sliiphnilding at Snrpplerland, pind 
where lie lirst nmde inllamnndile cipal gas about 
About that time Di.xon had lit his house 
with coal gas and he iMis thinking of nsitig it for 
lighting his I'ollierics Rut (hiring the distillation 
of a ton of coal Hilh the object of (inding tJie yield 
ol tar, an ilbaiUi.scd experiment with it candle led 
to the not ininatiiral cunchision Unit Ins project of 
lighting colheries and rooms xvith gas lights was 
veil dangerous. 'I'ho facts of the Ciisc are to be 
found m Ihe (leneral View of the Agiicidtnrc of 
the Connty of Dnihani," jaibhsheil by dohn Daily, 
a nephew of Dixon, in ItSKt. W’e are glad to add 
this information to that alrciulv published, but ue 
ate becoming very .sceptical Did Karad.iv really 
dis(over benzene in ISL’,"! ' 

+ s 

Dnr re.ideis nnist haxe had man\ and vaiieil 
(xanpalions diirnig the |)ast \\(‘(*k-end Some pro^ 
bably joined in the light tandango at Urighton or 
Klaek]iool, others may have gone to Wembley to 
see Ihe spinl stirring biililight. or to eoirsider 
the ta.scinations of tlie Chemical Section in the 
f’alaci' of Industry, and others, xt ise men. may 
have .sto|)ped at home in enshioned ease, con- 
.sidernig, niereh cimsidernig. how innch needs 
to be done in the garden. A'o one, howexer, had 
siiflicicnt eiieigx to rejiroach ns for onniting to 
notice the centenarx of the birth of Alexander 
William W'llhainson, on IMav I We remember 
reading a jioeni xihieh ran: " Mere early parts 
.•iccomiili.shed .Jones siibhines, and science blends 
xvith Asia's loftx' rhymes Harmonious ,bines ! 
who ill his splendid strains sings Caindeo ,s sports, 
on Agra's floxvery plains " Who x\as 1 laimonioiis 
.Tones xve do not knoxv and xve leal' that to many 
.students of chemistry the name ot Williamson Is 
equally nneiilightening. Yet Williamson's ideas 
had incontestibly an iiiHiienee on the development 
ol modern chemical theory. He xxas the first to 
e.xplain the jiroecss of etheritication and, in 
he ]Utt forxiard a view xvhich, in modified form, is 
ot tiindamenlal importance In the modern theory 
ot ionic dissociation tin* idea of intermolecnlar 
e.xi hange and atomic motion If only lor bis actixx' 
ndx'ocaex of tlu' atomic theory at a time xihen chein 
isis xveie ichiclant to accept .atoms as physical 
units, he deserxes onr xvarm renienibranee. And, 
during liis piesidcney of the Chemical Society in 
bSTd he lironglit about an innovation of the greatest 
im|iortance . he initiated the practice tif issuing 
ab.straets of pajiers on chenneal subjects, an innova¬ 
tion xi’hieh has been adopted as .standard practice 
by practically .all scientilic societies, xvith far reaching 
effects on the propagation of scientilic knowledge. 
No further title to our gratitude is ni'eded. 


SOME FURTHER REMARKS ON OPTICAL 
ROTATION-DISPERSION 

By T. S. PATTERSON 

Afr. Tfuiitcr, in his article in Chemislrij and IndliMrji 
of May 2.3, devote.s some attention to viexxxs which 1 
hax'e ptiblkslicd elsewhere on the .siiJiject of Ojitical 
Activity, and I xxelcoine his article partly because f 
think it most desirable that thc.se questions .should 
receive adequate discu.ssion, so that xve may perhaps 
reach some opinions in common ; and aLso bccause- 
1 .say it xvithout intending any malice -T feel that 
another article or two like Air. ifunter's xvould suHice 
lirmly to establish my iioint of viexv. 

It is a little diflicult to deal with Air. Hunter's 
artiele. hoxxexer. because of his lack of jirecisioii in 
certain inqiortant resiiects. He xtill clearly haxe 
none of my xiews, and yet he seems to disclaim 
allegiance to Ihe views of Lowry. Nevertheless, 
he is of opinion that ■'dynamic isomerism furnishes 
the best, in fact, the only exiilanation of the jihcnom- 
ena of rotation-dispersion." He adopts therefore the 
rathi-r parado.xical position of agreeing “ in the main,’ 
XI itli my criticisms of Lowrv'.s views, and yet continu¬ 
ing to hold the x’iews xihich my criticisms undermine 
It is fortnnatc that Air. Hunter expilicitly mentions 
the fact of this agreement xvith me. for so skilfully 
does he dissemble his approval that 1 .should certainly 
haxe been left, otherwise, in some doubt on the 
subject.. He also indulges in a certain exuberance 
of language leading him into .some .serious dialcotit 
diliicultios xvhich will be referred to further on. 

Air. Hunter discusses first xvhat he calls my “ siiu 
curve " theory, but xihich 1 should jircfer to call a 
" periodic curve " theory ; and he finds it to be 
iin.satisfactory. T need only ,say that lieix', to ,i 
large extent, Air. Hnnicr merely beats the air, as he 
ascribes to me. views that, as shown even in the 
passages he ipiote.s, I ex[.>rc.s.sly dlsclainicd. I 
mentioned a sine curve mcrelv as an exanqilc of .i 
periodic curve, and I clearly stated in my jiaper 
(J.C.S., HH3. 103. 15(1) that I considered the 
experimental data insufficient to allow of an attcnipl 
to exprc,s.s them matheniatwally. At the same tiim 
if 1 xxere minded to make such an attempt T should 
not be deterred by any of the difiicultie.s which trouble 
Air. Hunter, espeeiallv by the, consideration that the 
period of the sine curve xvhich i.s xmr.v nearly lineai 
for a temjicrature range of nearly 200° " nnel 

be X'cry large in order to accommodate a linear curxc 
of this great tcmjierature range," an objection xvhich 
he says, " alone robs Prof. Patterson's suggestimi 
of nio.st of its claim to be reg.arded as a valuable 
contribution to our knoxvledge of the .subjeel. 
'I’hat the period of a graph should be large is imt 
necessarily in contradiction to my vicxv.s. Hut I 
agree to a large extent with Mr. Hunter when he 
say.s "the fact that an expression can be made lo 
fit a given set of figures is no guarantee that it is the 
correct equation to apply—no theoretical deduct ions 
xihatcver can be drawn from its use,’’ and I jiresimic 
that he intends this remark to apjily also to the 
Drude expre.ssions, to xxhich he seems to be so finidj 
attached. 
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After stating, fairly enough, my suggestion in 
regard to the jieriodieity of temperature-rotation 
curves, Mr. ffunter decides that it “ hu.s very little to 
rc'cotnniend it ” ; that it “ fails to co-ordinate the 
observed experimental faet.s " ; that “ it require.s a 
good deal of faith for its accci)tanoo.” Periodicity, 
it seems, is very difficult to observe in iny results, 
'■ no trace of it is to be found in the re.sults obtained 
by other investigators.” a st.itemcnt which, consider¬ 
ing the fact that I have developed iny views bv 
making extensive u.se of the results of " Franklnnd, 
Pickard, Armstrong, Walden, Grossmanii and others, 
giving fidl references, seems to indicate in Mr. Huti- 
(cr's attitudi! a slight trace of injustice. Tt is true 
that it is difficult, within the range of temiterature 
.icc(!ssiblo to us, to ob.servti a .sullicient length of a 
tomiKTature-rotation curve, coinplctt'ly to show its 
|iciiodicity. But when, as in the case of ethyl ttir- 
tratc. the T Tl curve rises rapidly from ti fairly high 
iicg.itive value, passes through the zero of rotation, 
tc.u hes a ma.xiinum and begins to dc.sccnd again ; 
alum, in certain t'Cmpcraturc-rotationcurves,notably 
Ihii.M' of the benzoyl tartratia examined by I'Yankland 
.Old AV'harton*, a minimum and a jtoint of inflection 
biith occur, tin' ussum])lion that this is iiart of a 
pciiodic curv(' is completely in accordance with the 
t.nis as far as they arc known. 

Mr Hunter's next jioint is quite an important one. 
He says that the ])ractic(' of grafting on to the t.ern- 


liciatnre-rotation curve for a hoTiiogcncons .suostance, 
that for the same .sulistance in some solvent, is en¬ 
tirely iinlefensililc and impracticalile, beeau.se there 
is no guarantee that the scales of tem^x-rature and 
riiiation respectively are the same in each cji.se. Ahiw 
tile fact, demonstrated in so many cases by the work 
of Dr Pickard and his collaborators, that the data 
for tin' rotation of a homogciu'oiis .subst'.'UK.'e at 
ililh'ient temperature's ; for various derivatives of 
that substance also at different k'lnperaturi's : for 
that snb.stance or its di'rivatives in ditlerent solvents, 
and again at dilTcrt'nt temperaturc.s ; all lit. as a 
general rule, in a most interesting manner on to one 
eharaeleristic diagram, seems, in my opinion, to 
sliow that the grailnig, to use Mr. liuntei-'s word, 
ot teiiqii'rature curves is quite a legitimate opi'ration. 
even if. in tin' meantime, wc are not able to deal w ith 
il (piantitativcly. 1 do not know how .Mr. Hunter 
reeoneili's hLs disai>]iroval of my proceduri' with the 
lact of the characterLstic diagram. * 

•Mr Hunter then cites (f.-.s'cc. octyl formate S'.. 

123, 1) and acetate (J.C.S.', 1914, 105, Stil) to 
■ that closely-related compounils do notr alway.s 
■similar temperature-rotation curves,” from 
wind) it would appear that Mr. Hunter s ojiinion has 
midergone a considerable change since the more 
lereiit of thc.se pajicrs was |mblLshcd. On page S 
we find it stated that "the temperature-rotation 
' urvi's of d. (i octyl formate are similar to those of the 
•w i'tate, etc., in that its hevo-rotation increases with 
"sc of temperature whil.st in the ca.so of the acetate, 

' ll , the rotation deci'cascs with rise of temperature, 
t hat is to say, in all cases rise of temperature producfts 


I! 
show 
h.ivr 


',,','11 '><’ fcuiiil in ,T.t‘.,S.. 1913, 103, 145; 


a change in rotatory pow er in the same sense.” It Ls 
clear also from the data quofed in these two pajiers 
that, as Mr. Hunter says, the T—It curves for the 
octyl formate w ofdd intersect at a low’ temperature, 
whilst those of the acetate do actually intei'sKiet at a 
temperature of about Ififr ; and that, those of the 
homologues wmdd, in all probability, inicrseci al, 
higher and higliw Icmperaturcs. The data for all 
of these suInstances fall upon the very interesting 
characteristic diagram shown on p. ,S4,'i ; thi' point 
of intersection of th(' T--K, curves for two given 
colours of light of thc.se dilferent substances- -the 
rational zero is the same or very nearly the same 
for all. ’.riierefoi'f'. the case (|uotcd bi' Mr. Hunter 
as an objection to mv view is. in fact, i-ntirclv in 
agreement with it: there is no contradiction what¬ 
ever. Tt ap))ears th,at there may be found, even in 
Mr. Hunter s own work, a trace of evidence in fa\'oui' 
of iny vh'ws. ft is tnu' that the point of inter¬ 
section of the T—li curves for the ai'datc is at a 
con.siderably higher ti'inpcrature than that, for the 
formate, but. the .sequenee in the whoh' scries is con- 
.si.stcnt ; that the temperature interval should tie 
large is, in itsi'lf. not a dilllculty. 

Mr, Hunter describes mv suggestion to calculate 
rotation-dis])ersion from the rational zero as ” merely 
a piece of geometrical legi'nh'main, in which the 
jirojicrtii's of similar triangles are employed to obscure 
th(' real scientitic i.ssui', ' stating that 1 set "out to 
find a A\ay of calculating dispersion ratios in order 
to make, them constant." and remarking that "a 
constant is useful only when we know what it. mi'ans," 
and that ” no nu'aning can be assigned to a dispi'ision 
ratio- -it is entirely arbitrary. * This si'cms to 
raise, amongst others, the qiu'stion. what is "the 
rt'al scii'iititic issue ' ' Is it to ina’cstigate t)\ 
inducti\‘<' nu'thods the ]ihenomcna of naturi'. or is 
it to return to the times of tlu' Schoolmen and adajit 
nature to a /irlori twineijlies' 1 prefer the former 
I do not attempt to niakt' dispersion ratios constant ; 

I simply adopt the very signilicant fact that the 
ditTcrence between thi' rotations- the dispersion- 
for two ditfcri'iit wa\'e lengths for a given substance 
and for a series of related substances, over wide 
limits of temperature, solvent and concentration is 
directly’ jiroportional to the rotation value calculated 
from a jiarticular (loint. 'This is, again, the very 
obvious lesson of thi' characteristic diagram : it 
a[ipears to me to be of the utmost signilicanci', Init 
to Mr. Hunter it apjiarently has no signilii'ance at all. 

I am afraid we must just h'avi' it at that. 

The constancy in the dispersion ratio obtained bv 
ii.si' of the rational zero is thus. says. i\tr. Hunter. 
” till' rediscovery in a |)articular form of facts which 
hav(' been known to scientists for at least two 
thousand yi'iirs - a iironoiincement out of which 1 
have not yet bi'i'ii able to extract any mi'aning 

Mr. Hunter then says that 1 ” cannot be unaware 
of the fact that there are two kinds of characti'ristic 
diagram ; those in which all the lines intersect at 
OIK' point, the 'zero of rotation : and tho.se in which 
the lines do not intersect in one point.” In one of 
my paiicrs which Mr. Hiinti'i- quotes {J.C.S. Itllti, 
109. I lO.'l), I pointed out that it ordinary dispersion 

Surely thia is rather an astonishing statcinont. 
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coofficicntH w-cro constant for any substance, it 
follows that the T—R curves for all the different 
u.loius of light must meet on tlie zero of rotation 
I am, liowever, unavaro that any sid.stance has 
really been f.a.nd which actually shows quite strietlv 
this behaviour, and it would have been interesting 
It tlr. ifunter had told us to which substance or 
siilisianees he was referring. 

tor subslanees showing visibly anomalous rofation- 
di.speraion, Mr. Jriinfer quite correctly points out 

as 1 had pointed out previously (/oc! ciV., 1101)_ 

that there would he an infinite number of rational 
zeros, and he .sisuns to lind this a dillicultv, but lie 
fails to ob.scwe that exactly the same 'difficulty 
applies to ordinary dispersion coefficients of which, 
tor siib.staiuvs showing anomalous rotation-dis¬ 
persion tliere must also he an infinite number. I 
can only say that if nature happens to be made in 
this way we must simply accejit the fact. It seems 
to me to be better to have an infinite number of 
rational zeros from which the dispersion ratios for 
the two colours of light, concerned aie constant, oxaw 
wale ranges of tmnperaturo and external eircum- 
.stances. than to have, as we do have when we calcu¬ 
late them III the, ordinary wav, an infinite number of 
dispersion coellii ients which show no eonstanev at 
all. .Mr. iriinler, however, eoneliiiles that ‘‘the 
coneeplion of a rational zero must be dismissed as 
unworthy of further consideration ; it was designed 
for a (iiirpose which has been show n to bo iinseienlific 
and Us adoption leads to a labyrinth of arithmetical 
cotnpiitation from which there is no escuiie. ’ Kt .sic 
(jlorKf (hx'frinaf, niroe / 

Mr. liiinter then passes on to the eonsideraturn of 
my view.s in regard to the Drude eqii.ation, and to 
(lynaiiiic isomerism, as an explanation of anomalous 
rotation-disiiersion. My objiwtion to the Drude 
expression as interpreted bv Lowry is siniiily that it 
does not agree with the facts. It'is the busine.ss of 
those who adhere to the esoteric cult of the dynamic 
isomeride* to sliow that it does Hitherto they liave 
completely failed. They will not even attcnipt to 
ulscus.s llic (lillicultifhs lo nliifh, in my roconl article 
1 n*|{‘rrc<l. ‘ ’ 

Mr. Iliinter says that " to ignore the fact that 
ilynaimc isomerism does occur in many cases known 
to chemists IS hardly .scientific,” with'whicll I quite 
agree, hut I tad to see what bearing it lias on my 
attituile, as 1 am quite aware of the ocetirreiuc cif 
dynanne isomerism, and have indeed concerned 
myself experiinentally with it. But Mr. Hunter 
adds the .statement, " it is known, too, that labile 
isomerism is .sometimes accompanied b\- comidox 
rotatory ilispi-rsion.” If this means tha't the phe- 
iiommia of l.dide isoiiierisiii and complex rotatory 
Ilisper.sion are as.soifiated in the.se ca.se.s as cause anil 
effect, it IS a pity that Mr. Hunter has not informed 
us t" »hi< h suhst.inccs he refers. In illv article of 
.May .ml, 1 ponded out that the phenomenon of 
dynamic isomerism is quite iudependent of, and 
therefore has nothing to do with, the rotatory 
plienomena in the case of nitrocamphor, which is, 

I think, the only case that ha.s been detinitely dis- 
cussea in this coimcxion. 
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Mr. Hunter simply professes a blind faith in thi 
prude equation. Although it is, as he says himself 
“ merely an aspiration,” ho lioliLs that “ for the tinu 
being we must he enntciit with the knowledge that 
tlio modifications (in its constants) we seek must 
surely ho found hecause the search i.s being condiictei 
in a logical manner.” This is ariotlicr of Mr. Hunter’s 
imliseretions of language. Ho cannot know that thr 
modihoatioiis which lie socks will surely bo found 
and tlie method of .search must bo unusual for, "it h 
rue, of course, that the liy))otlie.se.s are incapable ol 
direct proof, or even, at f)re.scnt, of direct experi¬ 
mental test ” ; althougli it seems tiiat Ixjwy’s 
viowK--like mine- hurc been ” .subjected to the acid 
tost of exqieriment and liavc been found wanting ” 
Ap. Hunters views do not oomstitiite oven an liypo- 
thesrs and certainly not a theory ; they are merely 
a fantasy. It would ho well if we scientists were to 
realise more fully Hic truth of a statement of Karl 
Icarson, which I have quoted before, that “all 
science is description and not explanation ”* I 
com mend it to Mr. Hunter's attention. 

Organic Ohcinistry Ocpartnieiit, 

IJniiersily of Oia.sgow 
May 3(1, 1!»24 
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EXPLOSIBILITY 

By A. MARSHALL, A.C.G.I. 

More Hiari fifty years ago M. Borthelot showed 
cleaHy by his researches that all explosives are 
bodies which are capable of undergoing a rapid 
reaction with evolution of heat, and subseqiimit 
experience lias shown tlie importance of this con¬ 
ception. Evmi such an insensitive substance as 
nitrate can become a dangerous explosive 
It It be treated too contemptuously, as was revealed 
by the catastrophes at Kriewald and Oppau. In tins 
case the principal reaction that takes place on 
detonation is the deep-rooted one 

NHjN03---2H30d-N'j-|-|0jd-27-6 Cal. 
alHiough a number of others are possible and occur 
when animoniiim iiitrato is merely heated. It la 
probable that every compound or mixture that can 
undergo such an exothermic reaction can be made 
to explode, provided that there be an adequate 
evolution of gas or vapour, and the power of the 
explosive depends principally on tho amount of hcid, 
cvoh'cd in the react ioiw. 

The effect of an explosion depends, however, nut 
only on the power, but also on the velocity of detona¬ 
tion. Various explosives also differ from one anotlii r 
enormously in their .sensitiveness to detonation, to 
beat and to impact, and other mechanical impulses. 
Wlicreas ammonium nitrate, for instance, requires 
another powerful e.xplosive and strong confineniciil 
silver fulminate can be detonated bv 
little more than a toueh or by a small spark. Some 
when Ignited, burn rapidly to detonation, wherc.is 


* Grammar of Science, Srd Ed., p. viii. 
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otliers, such as trinitrotoluene, will generally burn 
right away without exploding. What causes these 
differences in behaviour ? 

A. Stettbacher lays great stress on the differences 
to he observed between compounds of the aliphatic 
iiiid aromatic types. He found that a few grammes of 
I rinitrotolueno detonated in an open crucible or small- 
unii cartridge case had more (effect on the plate under- 
iiealh than the same amount, of nitroglycerin but 
.ic ignores the influence of the physical condition 
.md of the density. Liquid nitroglycerin is notori- 
i.iisly difficult to detonate at its maximum velocity, 
.md if it had been used in the form of dynamite it 
uould probably have had a greater effect than the 
r.N'T. Or if the latter had been melted and cast 
into the containing vessel, it would probably have 
l.roduced but little effect in consequence of the 
mcompleteness of the detonation. Stettbacher fur- 
1 her draws attention to the fact that unconfined 
Imitrobenzenc and even dinitronaphthalenc arc more 
IM^ily detonated than collodion cotton, although 
ilicv have much greater deficits of oxygen, and that 
moiio-nitroglycerin cannot be detonated at all, 
l.iit lie overlooks the fact that the heat set free on 
ilctoiiating dinitrobenzene is about the same as with 
. ollddion cotton, and that dinitronaphthaleno gives 
nil more heat on detonation than mono-nitroglycerin 
Mould. This is due to the fact that the heats of 
foriiiution of the aromatic nitro-compounds are small 
■uid those of the nitronaphthalenes arc even negative, 
whereas those of the nitric esters such as the nitro- 
L'liceriiis and nitrocelluloses arc high. Neverthe¬ 
less, it, is a fact that tlie aromatic nitro-compounds are 
more easily detonated unconfined, although Stett- 
h.U'her seems to over-emphasize it. Ho ascribes it 
111 a collapse of the benzene ring on detonation, and 
llicre may be some truth in the theory, but specula- 
iions of this sort should take into account other 
'\|ies of explosives such as fulminates, azides and 
oiilmary gunjiowder. 

.\u explosive has a considerable store of potential 
' "' igy, and may be likened to a reservoir of water 
held up by a dam. When a high cxplosiv'e is deton- 
■deil it is like the buisting of the dam by an earth¬ 
quake ; the water is suddenly released and sweeps 
u'.iy everything in tho valley below, and if there bo 
'idler reservoirs there, their dams will also be burst 
ly the rush of water. When an exploisive is ignited 
it IS like knocking a hole in the dam near'tho top. 
d die <lam be strong, the water will only flow for a 
dine and will then cease after it has fallen to the 
‘ lel ot the hole. But if the dam be weak it will bo 
iioded rapidly until all the water has escaped, and 
111 in extreme ease it may bo weakened so much that 
ultimately it will collapse with results much the same 
. 1 "' those caused by tho earthquake, except that tho 
" i ' r that runs through in earlier stages causes 
'■"luparatively little damage. 

I his resembles an explosive burning to detonation. 

I luue sorts such as fulminate, detonate when less 
'IIIII a milligramme has burned, but of others, such 
■IS guncotton or TNT., many kilogrammes or even 
oils may burn away before there is an explosion, 
loi't'f decomposition of an explosive such as 
i e on storage is like water percolating through 


a porous dam. This also may eventually lead to a 
catastrophe if the percolation becomes so rarjid as 
to break down the dam. 

Such similes must not, of course, be carried too 
far, but it is hoped that this one will help to afford 
a clearer conception of the various sorts of explosive. 
It raises the question : why does the dam sometimes 
collapse from the base, and sometimes erode from 
tho top ? That is, why does an exitlosive sometimes 
detonate and sometimes merely burn or deflagrate ? 
When it burns, the molecule evidently only breaks 
down gradually or partially, whereas when it deton¬ 
ates, the molecule is brokeir up suddenly into its 
component atoms. The simile therefore continues 
to hold. On burning, the nitrogen is mostly given 
off in the forin of oxides, and the rest of the mole¬ 
cule oxidises in stages much as a hydrocarbon or 
alcohol does during combustion. On detonation, 
on tho other hand, the nitrogen is evolved in the 
elementary form, and the other elements also are 
converted into very simple eempounds, which 
however, may combine during the cooling of the 
products to form more complex compounds. 

Why do some compounds break down completely 
and violently xvhen only slightly heated, or struck 
whereas others which have more available energy 
break down partially and quietly. The following 
aeries of mercury compounds brings out these dilf- 
I'rcnces :— 


Heat of Formation 
Mercury liquid 

Mercuric cyanide Hg(CN)j —50-4 

Mercuric sulphocyanide 

Hg(CNS), —no-2 

Mercuric fulniinato HglONGIj —62 !» 
Mercurous Hzido HgN 5 - 71-4 

Merciu-io oxalate HgCjO, -1-171-3 


Heat of Explosion 
Mercury gas 


HI I-.5 
57-8 
3-7 


The figures are largo Calories per grammc-mol. and 
arc derived from the results given by Berthelot. Tho 
fulminate and the azide are, of course, sen.sitivo 
explosives that can be u.sed to detonate other explo¬ 
sives. Tho oxalate is only a very mild explosive, 
as would bo expected fiom the small amount of energy 
liberated, but it does deflagrate when heated. Tho 
cyanide, on the other hand, does not cxjilodo under 
ordinary eireumstaiiees in sfiite of the fact that it is 
an endothermic compound. When healed it de¬ 
composes into mercury and evaiiogen with absorption 
of heat Hg(CN)a-.Hg K’X lO flCal. The sul- 
phoeyanide, also, when ignited undergoes a quiet 
decomposition, giving off' gas and leaving a very vol¬ 
uminous residue. This is our old friend Pharaoh’s 
iSerpent. 

fl’he following simple endothermie. nitrogen com¬ 
pounds arc also euriou.s :— 

Heat of Formation. 


Atmnonium nzide NjHj^HjN N, .. .. --liJ O 

Nitrogen sulphide Nj.S, .. .. .. _127-8 

Nitrogen chloride NO’I, .. .. .. _ 

Cyanogen (NC), . —73-'J 


The first three are sensitive explosives, but cyanogen 
can only be detonated with some difficulty. 

Wo shall probably understand these peculiarities 
better when we know a good deal more about tho 
structure of the molecules of these substances. As 
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sotne of tliem are very simple erystalliiie compounds 
there should be no great difficulty in investigating 
them by means of the X-ray spectrometi'r. Such 
an investigation would throw a light not oidy on the 
natur<! of explo.sives but also on ehemical .stability 
and instability. 

Mxplosives can also bo made b\' mixing together 
iue<;hanieally substances that alone are almost or 
entirely devoid of explosive properties. It is note¬ 
worthy that the adilition of sulphur or a sulphide 
rendem a mixture considerably more sensitive. 1'his 
is tlm principal function of the sulphur in ordinary 
gunpowder, for without it the reaction between the 
saltpetre and the charcoal would be too difiieult to 
initiate. .Mixtures containing potas.sium chlorate 
are much more sensitive than those containing the 
nitrate, and this may |)erhap.s be ascribed to the fact 
that it breaks down with the evolution of heat. 
Potassium perchlorate, on the other hand, ab.sorbs 
heat on bre.aking down and docs not produce sensitive 
mixtures. Ammonium perchlorate, like potassium 
perchlorate, <-an be detonated by itself and yields 
somewhat sensitive mixtures. Ammonium chlorate 
is so unstable that it cannot be kejit. 

K(’IO, -KCI I I t’al. 

KCIO, KCI 1-20,- l!»'7 Cal. 

NH 4 CIO, H(,'l +2H,0-t-JNj-l «), r ns a Cftl. 

When a mixture contains both a chloride ,and 
sulphur or a sul()hidc it becomes dangerously .sensi¬ 
tive. That of potassium chlorate and sulphide of 
ai'senic (orpnnenl) i,s astonkshingly so, and has been 
the cause of numerous accidents, as it is a favourite 
comjiosition with lircwork makers in eonseipienee of 
the ease with which it can bo set olT and the brilliance 
of the elTects. Only a few' days ago 1 was called on 
to give expert evidence in a case where an Indian 
youth had lost both hands through the exjilosion 
of a small vaseline bottle tilleil with this mi.xture. 
It has even been known to go olT spontaneously. 
It does not appear possible to account for these 
facts, unless it be assumed that atoms of suljihur are 
liablcto become attached to chlorate molecules on the 
surface of the crystal and so form a sort of complex 
molecules that are highly unstable. ’ 

During the war the Ji'reneh used in their aerial 
bombs a liquid mixture of nitric peroxide and hydro¬ 
carbons, and it w'as found that unless the latter were 
purified from unsaturated eomirounds the mixture 
was too sensitive. T'his again points to formation 
of complex molecules of high scnsitivene.ss. With 
liquid oxygen exiilosives the experienre has been 
somew hat similar. The American invest igator.s found 
that when wood pulp or cellulose was used as the 
o.xidisable absorbent, the explosive wa.s too insensi¬ 
tive, and thev reeommendeil the addition of crude 
oil or similar hydrocarbons. The Ctermans usually 
employ a mi.xture of soot and naphthalene when they 
want a brisant liquid oxygen explosive. 

Koforences :— 

1. A. SUittbachor, 52. gos. Scluosf^.u. SprongMioft'w., 1018, 

13, 225. 

2. C. Mourou, La Chimio ot la Guom), 1020. p. 28. 

3. S. P. Howell, J. W. Paul and J. L. Sherrick, U.S. 

Bureau of Minos Tech. Papor 294, 1923. 


FORTHCOMING EVENTS 

Jiuif ir» SociKTK OK Ohimie Tn duktriellk. Kuurtli Con- 
to 21. oi (iiomical Indii-stry, will be hold nt 

Bordeaux. 

June 16. Hoyat. Society of Akts, John Street, Adolphi, 
W.C. 2, at 4.30 p.m, “ Tho Mineral Wealth ol 
the pre-Cambrian in Canada/’ by C. V. Corless, 
M.Sc , LL.l). 

June 10. Biocjikmical Society, Ohoiuical Department. 

St. IMiofiia.s's Hospital, S.K. 1, at 5 p.m. (1) 
*' .Millon\ by W. H. llurticy. (2) 

“The Amino Acids ol Flesh/’ by 3. Ij. Rose 
dai<‘. (3) “ Some ld-)nditioii.s Aflectui^t the 

.Action ol Ar^iiiasc,” hy A. Hunter. (J) “ The 
Tnmstornial mn iii the (’alcium Content of the 
Hen’s Kife dunnji Development/’ l>.v R. H. A 
Plimun'r :iml d. Lowndes. (.5) “ The Action ol 
Nititius Aeid ii|)on Amide.s and other Amino 
(NmipouiuK.” (Gi “ Haumily.sis of Red (Jor- 
jiufxeles/' hy J. MelliUihy and A’, tl. NV<K)llcy. (7) 
“Furllit'r Kxpeiiments on the Nutrition ol 
Birds/' hv R. II. A. Plimnier and J. L. Rosf- 
dal.> 

Jun«‘ Buirisii Kmi’IUE Kxiiiuitio.v, ('onferenees on 
and 2.‘>. Heredity as tlie Basis of National and Jndii'. 
trial Kl}iiieut\. Jn Confermne Hall No 
Wenibles 

July 15 'J’he Jnhtititte of Cjjemihtiiy Students’ Asso¬ 
ciation (London). Visit of Chemical Studentx 
to AVeinhley. At 9.45 a.in. an InaiiKural Meet 
ing will be held at University Oollege, Goui r 
Sireet, AV.U. 1, at which tho President of the 
Institute, Prof. G. G. Hendorson, LL.J> , 

F. R.S., w'ill take the ehair. Mr. AV. J. f 
W<M>k ■oek, (hB.K., General Orgaiusor of the 
(-liemieal Section of tho K.xliihiiion and Pie.si- 
dcnt-ol<y:t of tho Society of Che-inical Industi\. 
■will explain the objects of tho oxhihit.s and tjic 
si>oeial features of interest. Prof. W. !’ 
AVynne, G.ll.K., K.R.S., President of tlu’ 
(diomical Society, hope's to support tho speakei 
at the meeting. Tho cost of tho visit, inchnlm;^ 
return ticket to Wemhioy, entranro to the K\- 
hibition, and tiekot for luncheon, will Ik' 5- 
Further information can be obtained from Mi 

G. S. AV. Marlow, 30, Russell Square, London, 
AV.C. I, and applications should bo made not 
later than Juno 28. 

Sept. 8 Institute oi AIetals. Annual Autumn Mooting, 
toll, lo lx* oiKMied at tho Institution of Mechainc.d 
Fngine+*rs, when W. M. Corse, S.B., 
deliver tho third annual Autumn Lecture. On 
Septomher 9 tho morning will be devoted t > 
reading and discussion of papers, followc<I bv 
luncheon at the CfinnaugUt Rooms, Kings^vay, 
thi? afternoon to be spent at the British Fntpiie 
jixhibition. On September 10 further pajxi'' 
will be ])rcsenU*d for discussion, the afternoon 
being devoted Uj vi.sits to works. A reeepiion 
will be liold in the evening at the Nation.d 
Phy.siial Laboratory, Tcddinglon. A detailed 
piogiaiiinn* will be issued in August 

Sept. 15. Biunsn Kmi'iiik Exhiuition. Oonfcrtin e- ot 
Fngineerjiig Six-ieties, to be held in ConfcMU’' 
Hall No. I, at 10.30 a.m. Short papci.^ on 
varum.w Knginof'nng Subjects will be read 'in! 
diseiisx,efl. Fuither information and tiiket- 
may be obtained from the Secretary, Soeiet\ "i 
Engineerjj, 17, A^ict-oria Street, Westmiu'O’i 
S.W. 1. 
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THE LOW-TEMPERATURE CARBONISA¬ 
TION OF COAL 

Tlifre lias loii<; been much diaeussion of the merits 
and (Unnerits of the j)ioees.s for the (carbonisation 
of coal at low temjMnatures, but up to tlie jmesent 
little jirogress towards a delinite deeision seems to 
have been made. The use of eoalite, the sinokele.ss 
Inel jirodiiced by the ] oieess, lia.s been slowly 
evtending anil the ehenueal and industrial charae- 
leiislies of the by-produets are beginning to be 
known. But our heavens are still smoky, our bouses 
sooty, and we still import fuel oil in bulk. It is 
therefore of mneh interest to reprodiiee a lettei', 
whieh we are able to jirint by the eourte.sy of the 
/)(///// Tetajraph, which records a step forward in 
the history of the process. The letter runs as 
follows - 

'I’o the Kditor of the Daihi T<'h'(jmph. 

.■sir.--! read on Saturday in the Dnili/ 'I'cUiiraph 
the inspiring report of what- i.s being done at Alton 
•It .Mayor Treloar'.s (Jripples' Hospital, atid of the 
iiniaeulous healing powers of sun.shine and light. 

To-day 1 read in the Xolliiiijham .fotinial of the 
en1er|)iise ot the citizens of Nottingham in taking 
(Irlhnie .steps to make their city the first smokeless 
loun in the country They are building a low 
leinperat lire eai'bonisalion plant capable of handling 
III a .--eientilie manner HMMt Ions of coal a day, to 
I ruder it smokeless and at the same time to produce 
r.'is at k'ss cost than hitherto jiossible, while at 
ihe same time the coal oils are to be extracted. 
These oils are to bi' eonverti'd into motor s()iril. 
Diesel and lubricating oils, wliich this country now 
iiiipoils. Ihit nothing is of greater importance for 
the heiiilil of the eominiinity than the abolition of 
the p.ill ot smoke that hangs over our industrial 
leiiiies, depressing and iatiguing Ihe inhabitants 
and rendering them more prone to the di.seases of 
il.iikiie-' We must have our full ration of sun¬ 
shine It IS earne.stly to be hoped that other cities 
«ill iioe.stigate the Nottingham enl-er])rise and 
tnllow the lead of 'Ins great Afidland centre. - Yours 
hllthllllly, (iKOItOK 11. li-OJtKKTS 

-\d(lison House, Bedford Street, Strand, W.C. 
dune KIgM 

It appeals that Ihe Nottingham t'orporation has 
aiianged to lake the gas produced by a low'-tenijx'ra- 
iiire carbonisation plant whieh is to be erected 
III coii|unction with the Higby Colliery (lompany 
h' the Low ’l.'eni|K'rature ('arbonksation Co., Ltd,, 
at the colliery at Cedliiig. Small, that is, waste 
'■"al will be treated for the (iroduelion of motor 
apirit, lubricating oil, cheap gas and a perfectly 
sinokele.ss fuel for industrial or domestic u.se. It 
n -staled that a jilant with a capacity of only ItHMI 
tons a day will, as a beginning, jirovide Nottingham 
with roughly 2r>0,I.HM.> tons of .smokeless fuel a- y'ear 
al a price not higher than that of the best house 
real Such a plant can yield over .seven million 
u-illmis ol eriide oil and over one million gallons 
el motor spirit a year, and the by-products will 
niehide not less than 700 million cubic feet of gas 
el high quality annually. Blans have already been 


cut 

prepared for the new low'-teiufK-rature carbonisation 
plant whieh, it is estimated, will co.st between 
£250,000 and £,‘100,000. 

At present we spend between .50 and 00 millions 
sterling annually on imported oil and each lOOO 
tons of ooal burned in the raw slate implies a loss 
of nearly 2ti,IH.M.f gallons of fuel and other oils, as 
well os a polluteri atmosphere and the waste of 
large .sums on cleaning and redecorating. The 
installation of low-tem|)eraturo carbonisation at 
Nottingham will be watched ki'cnly and success will 
create a host of imitators. At last there are hopes 
of real smoke prevention and of real fuel economy. 


THE FEDERAL COUNCIL FOR PURE AND 
APPLIED CHEMISTRY 

At the meeting of the Council held on 5\'cdne,sday, 
May 14, the following re|)ort from the ( heinistry 
Hou.se Committee was eireulatc'd :—" The Committee 
i.s of opinion that the interest.s of academic, technical 
and manufacturing chemical .seienee waaild be well 
.served bj' the immediate establi.shment of a I 'heinistry 
llou.so oTt a .scale involving an outlay of at least 
£.'!t),0l)ll, but it desires to jioint lait that such an 
establishment should be regarded ns the basis of a 
larger scheme for prm iding adecpiate aeeomniodation 
for .all the orga-nisations repre.senting Ihe eor|)orate 
interests of aeadeinie. leehnieal a-nd manufacturing 
ehemislry. The Committee therefore recommends 
that the Ibaleral Council .slnaild immediately appoint 
an Lxeoiitiie with instructions to organi.se and .set in 
motion a .scheme for the ])ro\ ision of I ‘liemistry House, 
(Signed) W. .1. Hope, Chairman. 2ud Hay, lit24.” 
'The report was adojrted. and it was decided that 
Messrs, hi C .Yrmstrong. II. K Coley, C. (1. Hendcr- 
.smi, S Miall, T. Miller-.baies, Sir tVilliam Hope, 
Messrs. \V. .1. C. Wooleoek and W. i’, B'ynne be the 
K.xecutive : that they should have power to add to 
their number and slnadd report iirogivss at suitable 
int('rvals to the Federal Council. 

Sir W'illiam Pope was re-eleet('il Pre.sident of the 
J'Y'deral Council for a further y(>ar. 

A Committee, eonsi.sting of .Sir William Po]>e, Prof. 
H. K. Arm.strong, Messrs. Bolton. Cole_v, Drummond 
and Miall was appointed to draw up a provisional 
constitution hu' the Federal Council, and report in 
the autumn. 

Since the Ciaineil Meeting ))reparations ha\e been 
made for the meeting of the Cnion Internationale at 
Cojicnhagen at the end of .Inne. The following have 
signified tlndr intention of attending:—.Sir William 
Pofie, Prof. C. .S. Cibson. .Messrs. F. 11. Carr, R. L. 
Collett, Prof. >T, C. Drunimmid, Prof. A. Harden and 
Mrs. Harden, Dr. .Stepluui Miall. Others who wish 
to attend are reipiested to communicate with Dr. 
Miall, 

A meeting of the Chemistry House Kxecuthe has 
been held recently at whieh Dr. F. F. Armstrong was 
ajipointed Chairman, and other preliminary busincNs 
transacted. 

The next meeting of the Federal Council is fix(>d 
for the llth inst., and a report of the meeting will 
appear in this journal shortly afterwards. 
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SOCIETY OF CHEMICAL INDUSTRY 
ANNUAL GENERAL MEETING, 1924 
PATRON: H.M. THE KING 

In accordance with the provisions of by-law 68 
notice is hereby given that the Annual General 
Meeting of the Society of Chemical Industry will 
be held in the Arts Theatre, The University, Liver- 
X)ool, on Wednesday, July 9, 1924, at 10.30 a.m. 

The following i.s tlio official Frogranime :— 

Tuexduif, Jnh/ S, 9.0 p.in. Informal Reception by 
the President and the Ijocal Connriittco at the 
Midland Ailelplii Hotel. 

Wediicsilay, Juhj 9, 10.30 a.m. Annual General 
Meeting in the Art.s 'I'beatre, The University, and 
Presidential Address, “ A Neglected Chapter in 
Organic Chemistry: The Pats.” 3.30 p.m. Visit to 
White .Star Liner, “Cedric,” and tea on board, by 
invitation of the White Star Lino. 8.30 p.m. Reccf)- 
tion and Dance in the. Town Hall, by invitation of the 
Rt. Hon. 'I'he Lord Alayor of Liverpool (Arnold 
Rush ton, K.sq ). 

Thursday, July 10, 10.30 a.m. (hour subject to 
alteration). Alessel .Memorial Lecture by the Rt. 
Hon. Viscount l/cverhulmo, in the Arts 'I’beatre, and 
presentation to the Lecturer of the Society's Alosscl 
Medal for 1924. I2,.‘{tl p.m. (hour .subject to altera¬ 

tion). Vi.sit to the Works of Mes.srs. .lo.scph Crosficld 
and Son.s, Ltd., Warrington. Luncheon by invitation 
of the Directors, Insjiection of the VVork.s of Messrs. 
Joseph Croslield and Sons, Ltd. Cost of travelling, 
hs. 7.39]>.m. Annual Dinner,in the MidlandA'lelphi 
Hotel. Tickets, exehi.sive of Wines, 12s. (id. 

Fri^y, July 11 , 19.9 a.ni. Business S<'ssion in the 
Physics Lecturo Theatre, The I'niversity. 1.9p.m. 
Luncheon at the Midland Adelidii Hotel, by invitation 
of the (.'hairman and Directors of The United Alkali 
Co., Ltd., followed by visit to Works of The United 
Alkali Co., Ltd. Cost of travelling, 3s. (id. 7.30 p.m. 
Dinner at Port Sunlight, by invitation of the Chairman 
and Dii-ectors of Messrs. Lever Bros., Ltd. Cost of 
travelling, 2.s. (id. 

Saturday, July 12. About 9.30 a.m. (details later). 
Visit to Lake Vyrnwj'. Inspection of the Liverpool 
(Jorporation Waterworks (limited to 150). Luncheon 
and tea, l)y invitation of the Water Committee! of the 
(.Jorporation of Liverpool. Arrive Liverpool about 
9.30 l).in. C(jst, dinner on train included, 25.s. 

Unofficial Excursions. Tickets to bo booked in 
Liverpool at Reception Room ;—tJht^stcr, Rivmr Dee 
an<l i',aton Hall ; Isle of Man; Llandudno and 
Beaumaris (sea) ; Lake District (two days). 

Members intending to attend the meeting are asked 
to send their apjilications, accompanied by the 
apju'opriato remittance, as early as j)osaible to Mr. 
15. Gabriel Jone.s, City Laboratories, Mount Pleasant. 
Liverpool, to whom all inquiries relating to private 
hospitality, railway travelling and other matters 
connected with the meeting should be addressed. 

A ballot list for the election of Members of Council 
has been despatched to each member entitled to 
vote. j. p. Lonostaff, 

General Secretary 


TORONTO SECTION 

'The attendance wa.s good during the winter, 
being ns high as 57 at the dinner and 75 .at the 
lecture. The session was a very sueccs.sful one 
for the 'I'oronto Section, eight meetings havdng been 
held in 'Djronto and one at Guelph. In December, 
Mr. R. C. Purdy addressed the Section on “ The 
Vitrilication of Clays and Allied Problems in the 
(leratidc Industry.” He particularly stressed the 
point that one could not predict (he temjTeraturo 
at which vitrification would begin, from a chemical 
analysis of the clay, since this depended upon the 
. character of the minerals prc.sent. 

Mr. .lames Vail spoke in .January on “ 'The Manu¬ 
facture, Properties and Uses of Sodium Silicate.” 
At present, solutions of various compositions were 
on sale, and for each there was a specific use. As 
an adhesive certain solutions were almost ideal 
in that they underwent gre.at ch.angcs in viscosity 
upon the subtraction of small amounts of water. 
This property enabled the manufacturers of certain 
paper products to operate their machines at much 
gre.ater velocities when this adhesive wa.s used. 
'The use of sodium silic.ato in the beating process 
in pa))er manufacture gre.atly aided in the hydroKsis 
of the fibre. 

On February 23, Professor Harcoiirt, Director 
of the Department of Chemistry, Ontario Agricul¬ 
tural College, di.scusscd the “ (jhemistry of IJread 
and I'lour Making.” The (Janndian miller had iit 
hand a fairly uniform source of raw materials so 
that he was not f.accd by a difficult blending problem 
H(! did, however, watch his supply of such materials 
closely since the method of grading wheat wo:ild 
put a slightly shriv(dled wheat in a low' grade, whert'as 
such a wheat w'oukl probably be, higher in ghi(<‘ii 
than a highly graded wheat. Bleaeliing w.as not 
particularly detrimental to flour atul enabled one 
to market a Hour from new wheat. 'The action 
of such .agents was to hasten the ageing of the flour. 

A joint meeting wdth the Canadian Institute of 
Chemistry (jn February 29, w.as addressed by Dr. 
Banting and Mr. Best, upon the sidjject “ 'Tin' 
Airplication of Chemistry to Chemical Research." 
Dr. Banting first outlined the general problem of 
diabetes and its relation to metabolism and then 
!Mr. Best ,s|>oke at length upon the role played by 
chemistry nr the development of " Insulin.” 

Dr. P. 15. Klo])stcg, who w.as the speaker at tin' 
meeting held on April 4, outlined the fundamentid 
principk's underlying the pr.actical determination 
of the hydrogen ion in an extremely luf;id hrshion 
and carried out a number of demonstrations. 

'The last regirlar meeting of the session was held 
on May 2, when the election of officers took plaei' 
'The result of the. election w.as re|)orted elsowhei'i 
Mr. A. R. Duff ilLscu.ssed the problem of “ Wood 
Drying.” He lir.st gave a summary of the prin¬ 
ciple's underlying the process and then described 
the various methods employed to obtain as nearh 
ideal flrying jus was economically possible. 'The 
drying of wood is of vital importance to those engaged 
in wood distillation since the transportation 
useless water presents to them an economic problem. 
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SOCIETY OF GLASS TECHNOLOGY 

During May a parly of some twenty members of the 
('liamlire Syndicale des Mailres de Vorreriea de Franco 
jiaid a visit to England at the invitation of the Society 
of Glass Technology, thus returning a visit paid last 
year to France by members of the RritLsh Society. 
'I’lie programme includ'd various visits, and the 
delegates were guests at the Annual Dinner of the 
Society in London. The other guests were Dr. 
I'l. F. Armstrong, F.K.S. (President of the Society of 
Chemical Industry), Judge F. E. Bradley, LL.D. 
(Ma.stcr of the Glaziers Company), J. Holland, Esq. 
(|•resident of the Ceramic Society), and Dr. C. Baring 
llorwood (Master of the Glass Sellers Company). 

During the week two meetings were held. The 
first was held in University College, London, on 
May 27, and was a joint meeting with the British 
Society of Master Glass Painters. The President of 
the latter Society, the Earl of Crawford and Balcarres, 
was in the chair. Three papers were presented. 

Dr. Ethel Mellor, in a paper on “ The Decay of 
Window Glass from the Point of View of Lichenous 
(irowths,” gave an interesting account of the aecelera- 
Imii of the decay of glass in ancient stained glass 
windows by the growth of lichens on the glass. 
Air Noel Heaton, B.Sc., discussed “ H’hc Decay of 
iMcdiieval Stained Glass.” The wide variations in 
icsistancc to decay found in medijcval stained glass 
was to bo attributed mainly to variations in the 
ci)ni|)Osition and physical sti-ucturc of the glass. 
Window gla.ss was introduced by the Jlomans, 
iind their glass was remarkably durable. Analyses 
Ilf glass .of different iieriods revealed the loss of 
dmability which resulted from a departure from the 
|{(iinan trailil ion in mcdiawal times. The lowe.st ebb 
wa.s reached about the end of the fourteenth centur.y, 
a notable examjile being the glass of York Minster. 
'I.'wo oau.ses of decay operated simultaneously ; 
surface weathering due to atmospheric action, and 
|iitling due to the structure of the glass. The varia- 
Imn.s found in at lined gla.ss of the same period wei'e 
line mainly to primitive methods of manufacture. 
It was cliaracteri.stic of mediaival glass that the 
painted portions resi.sted decay better than the glass 
itsi lf, which might be attributed to the lead silicate 
used uniting with the glass to form a more durable 
I oinposition. The reverse occurred in Hiter times. 

'I'he last jiajier was “ The Weathering and Decay of 
Class,” by Prof. W. E. 8 . Turner, D.Sc. The nature 
"f the corrosion of ghess had been methodically 
studied by the ph.isical chemist, and the piincipal 
causes were now fairly well known. 'I'hc chief agent 
Ilf atmospheric action was moisture. All glassware 
ibsorhcd moisture to an extent dependent on its 
composition, but partly also on the manner in which 
d had been treated by the workman. The composi¬ 
tions of .stable and unstable glasses were discussed, 
and it w'as pointed out that tho eventual hollowing 
out and the furrow ing of glass in process of decay 
"ere associated with the mechanical treatment 
w hich it had received. 

The second meeting was held in the Applied Science 
Department, Sheffield University, on May 29, 


Gol. S. 0. Halsc, C.M.G., in the chair. Tho following 
three pa[iers were presented :— 

‘‘ Aluniino-Silica Minerals in Fired Glass Pots,” 
by W. J. Bees, B.Sc. N. L. Bowen and J. W. 
Grcig, of the Geophysical Laboratory. Washington, 
U.S.A., had recently investigated the biiwry system 
AI 2 O 3 : SiOj. They showed that only one <■ompouud 
of alumina and silica wa.s stable at higlitemjieratures; 
this compound had a composition JALOj, 2 Si 02 . 
Resoarehea made by the author during the liring of 
pots, and blocks for glass works, as well a.s during 
their use at high temiK'rature, corroborated the 
results obtained by Bowen and Greig. The propor¬ 
tion of llAljO;,. 2 Si 02 was found in refractory 
materials after liring depended U|)on the composition 
of the material, upon the degree and duration of 
the heating, and ujion contact with siliceous 
matter. 

“The Effect of Various Constituents on the Viscosity 
of Glass,” by S. English, M.Sc. To the glass manufac¬ 
turer, the viscosity of molten glass was jierhaps the 
most important of its properties, as the viscosity and 
the way in which it varies with alteration of tenqx-ra- 
ture determined whether a glas.s could be satisfactorily 
melted, plained and worked. Of the various methods 
for the determination of the viscosity of liquids the 
“ rotation ” method seenu'd to bo the most useful 
for glass, as it could be used over such a large range 
of viscosity. In applying this method, the glass was 
melted from cullct in a standard cylindrical crucible, 
and an iridioplatinum sheath secured on the end ofja 
porcelain rod was rotated on its own axis in the 
centre of the crucible. The time required for the 
sheath to complete one rotation under different 
loads at various temperatures was determined, and 
the viscosity was given ns a function of the product 
of the- net effective pull and the time of rotation. 
The apparatus was calibrated by using syrup, the 
viscosity of which had been previously determined. 
“ The Thermal Endurance of Glass (Part 1.),” by 
V. H. Stott, M.Sc. In spite of its practical import¬ 
ance the theory of the thermal endurance of isotropic 
bodies had been somewhat neglected. A theory 
was submitted which, owing to the comple.xity of 
the phenomena involved, was neces.sarily not entirely 
satisfactory. It was possible to increase tho thermal 
endurance of glass by a suitable thermal treatment, 
but a general methml for effecting (his could not be 
given. Another tpiestioii was that of finding the 
shapes of gla.ssware which were most resistant to 
thermal shock in the limit.s imposed by usage. From 
the point of view of thermal enduranci', they could 
ehoo.se a glass which suited a given jiurposc according 
to its ])hysicul pnqiertics, but it was most difficult 
to determine the best proi'css of manufacture for an 
actual article, or to arrive at a pro|>er method of 
testing the value of the object made. It was there¬ 
fore not desirable at present to lix any formal method 
of testing. Part IT., by V. H. Stott, M.Se., and 
Edith Irvine, B.Sc. Experiments were made which 
showed that rupture was generally due to local 
differences of temperature, rather than to the uniform 
shrinkage of large surfaces. Since rupture w'as almost 
instantaneous, tho conductivity of glas.s could not 
have great importance. 
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CORRESPONDENCE 

SYNTHETIC ORGANIC COMPOUNDS—A REPLY TO 
MR. KAY 

Sir, -1 do not ])ropoH(' to deal with all the qiu'stion.<i 
rais<‘d liy Mr. Win. K. Kay in \'onr i.s.siie of May 2, 
lint f crave your hospitality for a few remarks on his 
eritk isrns of my interpretation of the term '' .synthetic 
orKanie chemical. ” 

Mr. Kay is mi.stakeii in snjiiio.sing that T liavm in 
any way moililied my eoneeption of a synthetic 
organic eomponnd since di.s<-n.ssing the nature of 
<’aleiuin carbide in your columns early best year. On 
that occasion I .stated and conshlcrcd all the defin¬ 
itions of any authority with which I was acquainted, 
and quoted linally as much of Posner’s dclinition 
as was rehwant to the carbide ea.se ; I’osncr s whole 
stati'inent, which occupies about a page, di.stingui.she,s 
carefully between the several tyjies of organic syn¬ 
theses and rei-eive.s, I think, the general as.sent of 
organic chemists. His whole book deals with the 
multitude of .av.dlable sjuithetic methocLs for eon- 
veding orgaine compounds into otliers eontaiinng 
new units of constitnt ion. whether the.se latter contain 
or do not contain carbon. 

It is too late, at the present day, to regard Lichen’s 
delinition as of other than hi.storieal importance; 
the transition from Lichen to Posner became neces¬ 
sary when general reactions for preparing s{ieeific 
types of eomponnds were being intensively studied, 
and when analogies between the .sevx'ral reactions 
of one particular radicle were being traced. Without 
the traivsition we could not ask what general synthetic 
methods are available for the ]ireparalion of ethers, 
because the word ' synthetic ’ woidd be meaningless 
in this connexion ; furl her, the combination of acetal¬ 
dehyde with hydrogen cyanide would be a synthesis, 
whilst the closely analogous reaction of the aldehyde 
with ammonia or sodium bisulphite would not be a 
synthesis. Klbs made it quite clear that the seo|H! 
of his work was to be limited to a jiartieular class of 
syntheses, namely, to tho.se in which carbon atoms 
become joined together ; he thus gives no syntheses 
of organic comjiounds containing only one earlion 
atom in the molecule and, indeed, calls attention to 
the fact that his restricted definition excludes the 
classical e.xanqile of organic symthesis which is 
generally the lirst placed before the student, that of 
the conversion of ammonium eywnato into urea. One 
purjiose of my previous article was to show that 
cak ium carbiile was a synthetic organic, eornjxmnd 
in the. light of the very restricted delinition to which 
Klbs eonlined 'lim.self, ajiparently for flic purpose of 
limiting the magnitude of his treatise. 

Mr. Kay's attempt tii limit Richter's conception of 
an organic synthesis to ea.ses in which two carbon 
■atoms become joined together or in which carbon 
compounds are formed from their elements is not 
justiliabic. Richter speaks (tVicmfe dc.r Kohhrt^ioff- 
Vf.rbiiiiluiKicn, Pll.'l, vol. 2, p. 71)9) of the production 
of derivatives of furfurane, thiophen and pyrrolidine 
from y-diketone.s and from mucic acid as syntheses ; 
in these reactions no addition of carbon atoms to 
the molecule takes place, and no carbon atoms 


become directly joined together. Ho also gives the 
following us .syntheses :— 

Page 817 : 

NH.CO.CH^ NiCfC'Ha), 

I - I >NH 

NH.CO.CH3 NiCfCHa)/ 




NH.CO.tbH, 


N.-C(C„H3) 


/ 


o 


Page S.'itI : 

Cll3.CH:N.NH.C„H5 

plus C 

N. 

II >N.C„H3 —. 

N/ 


N:N 


/N.C,H 3 


In none of these synthese.s do carbon atoms become 
joined together, and in each case the .synthetic process 
involves the shedding from the molecular comple.x 
of weighty .seuffolding in the ,«ha[X' of certain com¬ 
ponents. I'lie common element in the modern 
delinitions of lliehter, Posner and others lies m the 
association of a .synthesis with the oreation of a 
unit of molecular const itut ion not previously present; 
T submit that Mr. Kay ha.s protlueed no argument in 
impeachment of this statement. 

We may now pass from the general question to the 
particular one which gave rise to this correspondeuee. 
Mr. Kay appeared in suppoiT of an ajiplieation to 
delete sodium formaldehydesulphoxylate from the 
Hoard of Trade list of substances covered by the 
Safeguanbng of Industries Act, 1921, the chief 
contention in support of the application being that 
this substance is not a synthetic organic chemical. 
For the purpose of ri-vealing the slender grounds 
upon which the application was ba.sed it will sullice 
to describe the jueparation of sodium formaldehyde 
sul|)ho,\ylate, and to state the chemical points raised 
in the cases presented ^■l•speetivcly' for its removal 
from, and for its retention in, the Board of Trade list 
Of course, sodium formaldehyde.sidphoxylate dillers 
widely in type of constitution and in modes of pre¬ 
paration from calcium carbide, and an argument 
a])plicable to the one sub.stanee becomes meaningless 
when applied to the other. 

Sodium formaldehydesulphoxylate, 

H /OH 

;C< 

H^ OSONa, 

is obtained by' the reduction of sodium formaldehyde 
bisulphite, 

H. /OH 

• II ^O-S-ONa, 

which is prepared by' the interaction of formaldehyde, 
H. 

: O 


H 




and .sodiutu bi.sulphite, NaHSOj. 

The case arguwl by Mr. Kay and hia friends for the 
expulsion of sodium formaldehydesulphoxylate from 
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I he Board of Trade list of eyntlietic organic chemicals 
promised that the substance is an “ additive cora- 
pniind ” of formaldcliyde and sodium sulphoxylate, 
HOSONa, notwithstanding that the latter salt 
. aiinot be prt'[)ared and that no reason exists for 
I'.suming its formation during the reduction of the 
lormaldchydo bisulphite compound. In support of 
ihc ea.so the chief expert witimss gravely informed 
ih(^ learned referee, concerniigr sodium formaldebydo- 

ui[)hoxylate, that “ it would l)e as correct to say 

II is organic as to say that it is inorganic. It is 
i.ot correct to say that it is cither,” and, further, 
that “ nobody in his sane, senses could sjiy whether 
il i.s either inorganic or organic ” ; it was also stated 
lli.it sodium bisulphite is “ a typical inorganic non- 
M iithctic chemical.” lihirlher chemical evidence just 
,i. Iielpful as the above was given. 

The ease for the Board of Trade argued that 
, hcmical eompounds cannot be classified as organic, 
ii'organic and ‘‘ hybrid,” but that only the first two 
rla.sM S are dist inguished by chemists ; on this ground 
Mjdiiim formaldchydcsulphoxylate can only be 
M carded as an organic compound. Further, thatj 
■ lurmg the ])roee.s.s of using formaldehyde and sodium 
hi.siilphitc, ivith zinc as a reducing agent, to produce 
the organic sulphoxylate, the characteristic proper- 
las of the aldehyde and the, sulphite disajipear; 
,01 entirely new constitutional unit is produced by a 
-Milhclic process which falls within the modern 
ihiiiiition considered above. 

i'hc Icnrneri referee decided in favour of the Boarrl 
ot Trade, and it is probably unm'Cc.ssary for me to 
expand the above very brief summary of the chemical 
ode of the proceedings in order to convince my 
eheaneal colleagues that the decision was entirely 
luslilii-d. 

^^r. Kay moralises at some length on the un.satis- 
l.niory character of the proceedings under the 
S. fepii.uding of Industries Act, and conclude.s by 
putting four (piestions to which I may be allowed to 
civc at lea.st ])artial answers. The answer to que.stion 
I IS tliat the (Joverniiicnt did not accept proferred 
.iiUii'c ; possibly no one fore.saw how much ingenuit y 
uoiiM lie e,\erci.sed foi the purpose of defeating the 
"liMoii.s and .simple pur|)o.se of the Act. 'J'he answer 
to ipicstion ;j Ls that no court of honour has been, 
nor pKibably can be, established in any profes.siou 
"ilh both legislative and advisory powers concerning 
ludlessiimal ethics; the individual who cbunsels 
' o,^lly legal proceedings on a chemical matter without 
seeing a [H'rfeetly clear and logical road to success 
luilged by his own firm and by the chemical 
li.iternity in general. To ciuestiou 4 it may be 
n piled that far too much i.s said nowaday.s about the 
liuiiiiliatiiig slate of affairs in chemistry; the posi¬ 
tion of the ehemi.st in the public eye is far higher 
tli in it has ever been before. 

dr. Kay's question 2 I leave to the last. It 
inolves a statement which I believe to be quite 
ornct; the atraosiihere of the law courts may be 
I" ding to the witnesses, but it is not .sultry to 
oiiiiscl and it certainly doe.s not perturb the tribunal, 
i ' w counsel and fewer judges have the instinctive 
omwledge of a technical subject which should bo 
"issessed by an expert witness, and they thus tend 


unwittingly to divert him from his true function and 
to assign to him advoeative functions ; I have more 
than once been asked to state my view's on some 
particular subject when the jiroplr request W'ould 
have been that I should state (lie facts and point 
the logical conclusions, so that (he emirt might 
itself digest the evidence and form a \ lew. Tlio 
difficulty thus indicated is doubtless inherent to 
the absence of the teebnical as.ses.sor whose appoint¬ 
ment I have previously suggested : at the same time, 
it xvoiild not lie easy to over-estimate (he p.atienee, 
the care and the intelUgeuee which the I'resident of 
the tribunal devotes to the hearing of these teehnii al 
eases. I have described the proceedings in certain 
of these Board of Tradti hearings as “ an orgy of 
riiisinterpretatioii and misrepresentation,” and I 
see the desoription still justilieil by the statement, 
of an cxjiert witness that ” nobody in bis sane sens(» 
could say whether it (sodium formaldeby desiilphoxyl- 
ate) is either inorganic or organic,” 

In conclusion I protest against Mr. Kay's sugges¬ 
tion that such a term as '‘synthetio organic eliemieal ” 
is not interprctable in purely scicntitic terms, and 
that accepted commercial usage should be taken into 
consideration in this coimeetion. A “ syntlu'tie 
organic chemical ” can only mean a “ syiitlietie 
organic compound,” and neither expression has or 
ever has harl any eommereial usage ; it is a purely 
sclent ific conception and must be interjircted as 
such. Similarly no seientifie man, speaking as such, 
ever uses the phrase “ fine chemical ” ; he cannot 
bo quoted as an authoritative exponent of xvhatcver 
meaning attaches to this term. 

W. ,]. Fofe 

Cambridge 
May :«), 11124 


AN ANTHOLOGY OF VERSE RELATING TO SCIENCE 

Sir,--During the past five years, 1 have bei'ii 
eolleeting v'crse, xvbose subjeei matter relates to 
(be .seieiiees, with the intention of publishing at some 
future date an anthology of this sort of verse. It 
has oeeiirri'd to me that tlie readers of tlie Journal 
might hi' willing to he!]) me in collecting Ibis sort of 
])oetrv, in order to make such an anthology of the 
grcato.st value, and to this purpose I am vvriting to 
you to ask you to inserl ill the Journal this appeal 
for a.s.si.stanee and eo-()|)era(ion in gathering together 
this sort of verse. Verse of all moods and forms, 
provided that its subject matter relates to (he .sciences, 
will he welcomed, Contrilmtions sent to C. E. 
Kuliy, Ma.ss fnst. of Technology, Camhridge, Mass., 
U S.A., will be duly acknowledged, I am. Sir, &c., 

C. E. IluBy 

Cambridge, Masaaebusetts 


At the twenty-first (onvemiou of the Institute of 
British Fouudr>-men at Kewca.stle, iMr. dolm Shaw, 
of Sheffield, W'as presented with the Institute's gokl 
medal for the iliost cUstinguished member. 
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PERSONAL AND OTHER ITEMS 

The Ociienil Board of iStudicM of (\ani bridge 
ffniversity has reappointed Mr. F. W. J)ool.“on, 
University lecturer in chetriistrj', and Mr. W. H. 
Mills, University lecturer in organic chemi.stry. 

At a dinner held at the Guildhall in eonne.v;ion 
with till! JOinpire Mining and .Metallurgical Uongres.s, 
Prince Arthur of Uonnaughl, at the reijuest of Kir 
John Uadinan and Mr. If. Af. Morgan,s (jire.sidents 
of the I Institution of Mining Engineers and of the 
Institution of Mining and Metallurgy, re.spectively), 
jirescnted medals to J’rof. II. IjOuLs and to Mr. 
U. W. Gepii, iilio also received a medal for Mr. G. 

Kih'g- 

On October 4, Dr. F. VV. Aston is to give a lecture 
on atoms and isotojies before the Swiss Society 
of Uatural Sciences at Lucerne, on the occasion of 
its IJiOth annual meeting. 

Mr. J. JC. J^. Wagstall, M.A., has been ajipointed 
professor of physics in the University of Loetis. 

Mr. H. C. Uichards, B.A., M.So., hius been appointed 
Qiiain lecturer in physics in University College, 
London. 

Sir Jeremiah Colman ha.s given £2(K)0 to establish 
a library for .the School of Biochemistry in the 
Uiiiv'crsity of Cambridge. 

Mr. C. H. Jlainilton has been appointed Chairman 
of Win. Gossage and Sons, Ltd., in succession to 
Mr. .lohn ttray, who has been comjielled to resign 
owing to ill-healt h. In conne.Kion with the retirement 
of Mr. Gray, Lord Leverhulme, on behalf of the board 
of Wm. Gossage and Sons, Ltd., and Mr. Gray’s 
former colleagues at Port Sunlight, presented him 
with a handsome solid silver tea service and tray. 
Mr. J. A. Sterling, secretary of the company, 
also pre.sented to Mr. Gray, on behalf of the senior 
managers of the company, a solid silver fruit and 
cake stand. 

Salters' Institute iii Industrial Clicmlstry 

The (Jominittee will, in July, allisate a limited 
number of Grants in Aid to young men and women, 
employed in chemical worlvs in or near London, 
who desire to e.xtend their education for a career in 
chemical industry. Applicants must not be under 
scventiien years of age. Applications, with particu¬ 
lars of age, nature of employment, and manner in 
which the grant would bo used, and giving the name 
of some person to whom reference may be maile, 
should be sent, as soon as pos.sible, and in any ease 
not later than June 14, 1024, to the Director of the 
Institute, .S.ilter.s' Hall, St. Swithin s Lane, London, 
E.C I. 

Chemical Workers’ Wajes 

'Ihe award of the Industrial Court on the chemical 
workers' ajiiilieation for higher wages (rf. ChemiMri/ 
and Inilioilri/. May JO, •PJ24), ha.s now been issued. 
The Court has awarded that the wages of adult 
male time-workers .shall be advanced .Od. a day dr 
shift; of adult female time-workers, 4d. a day or 
shift; and that piece-workers shall receive e((uivalont 
advances. The decision states that the claim 
regarding week-end work has not been established. 
According to the Manchester (Jtuirdian, the award 


affects 22,000 workers, of whom 5 to 7-^ jier cent, 
are piece-w orkere. 

Explosives in Canada 

The report of the Explosives Division of Canada 
for the calendar year 192.'5 shows an improved 
condition in the industry. The increased production 
of blasting explosives, as compared with 1922, has 
been J.'i per cent., while the detonator output has 
increased 48 per cent. Thirteen explosive factorie.s 
were operating and during the year no employee or 
other person was injured by an explosive accident 
The total accidents arishig from the use and abuse of ex 
plosives were 183, with 43 killed and 164 injured, and 
of these 60 occurred in mmes and quarries, causing 
11 deaths and injuring 61 persons. The accident-, 
attributable to railway, road, building and canal 
construction, farm clearing, etc., were 48 with 23 live.^ 
lost and 31 injured. Other accidents arising from 
explosives, such as playing with detonators and 
explosives, in which children are the principal 
victims, and other miscellaneous causes, weic 
responsible for 75 accidents with 9 deaths and 72 
injured. The production and importation of explo¬ 
sives for 1923, as well as the list of authorised explo¬ 
sives, are given in the report. All explosives on the 
British authorised list are provisionally authorised 
in Canada. 

Australian Exports of Minerals and Metals In 1923 

The Imperial Mineral Resources Bureau has 
received the following statistics from its corresponding 
member in Australia relative the exports of metab 
and minerals from Australia during the year 1923 : 

E-xporta (in long tons) 1923 
(subject to correction) 


Metal or Mineral 

To 

Rritish 

Empire 

To 

Foreign 

Countries 

Total 

Copper, refintHl 

0533 

700 

7233 

,, hliKter 

921 

1372 

2293 

,, oro 

277 


277 

Tig and anf irnoniHl lead.. 

73,189 

22,070 

95,805 

Lead bviUion 

4401 

— 

4401 

,, ore ami coricftritrateB 

095 

25,038 

20,333 

Zino fepelter and eloc. 

zmo) 

r>070 

27,784 

32,son 

Zinc ct>n<;eritraU‘.‘8 

98,142 

230,730 

334,878 

Cikdiuiuni .. 

57 

4 

01 

Tin, refined 

1433 

1432 

280r) 

Mica 

IHOlb. 

— 

ISO II- 

Antimony ore 

Cobalt oro 

379 

60 

429 

798 

10 

811 

Aluiuito .. 

2180 

— 

2180 

AttbestOH . . 

05 

2 

t;7 

Osmirifliiun 

333 oz. 

170 oz. 

500 (./ 

Molybdenmn concentrates 

H 

8 

10 

,, oro 

.— 

2 


„ nietai 

12 

10 

2 s 

ArHonic 

420 

140 

509 

Aui’iferous antimony oro 

127 

— • 

121 

Gold conoontratoH 

55 

— 

55 

„ containing platinum 

17 oz. 

— 

17 <1/ 

m Cf>ncontrato9 and 

ores 

2011 oz. 

47 oz. 

205i8 

Platimun .. 

170 oz. 

21 oz. 

191 

Stool 

02 

27 

89 

Tantalite ore 

3 

— 

3 

Wolfram .. 

13 

64 

1 > 

,, conuffntratf^H . . 

Plumbago.. 

.—. 

20 

20 

6 

— 

0 

Silver, refinetl 

435,199 oz. 


436,199 <>z. 

.. in oro and con- 

centrales .. 71,751 oz* 

— 

71,751 oz 
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REVIEWS 

(Iknkkal Chemistry. By H. C. Demino. Pp. 
.\ii+*>05. IjoikIoh : Chajmian and Hall, Lid., 
1!>23. Prion I7s. (id. 

fn this hook tiy tho Profossor of Clipnu.stry in 
tho Univorsity of Neliraska wo liavo tlio outooino of 
.III attoinpt, to present an elementary .survey of 
-oiieral ehemistry, “ eniphasLing industrial ajipliea- 
lions of fundamental principles.” Tt is evident 
I hat a vast amount of labour has been incurred, 
mil that ranch thought has been e,\iK>nded in the 
rifort to realise the stated aim. The result is a hook 
iiliiih certainly has a very distinct individuality, 
md which, for that reason, will interest those who 
, 11 'c charged with the duty of selecting a text-book 
lor their students. 'Ihe author, discussing the 
Mirious ways in which general chemistry is now 
h.indled by University teachers, states that his owm 
ilrsii'e has been (o give his book flexibility, so that 
It iiiii v be used by instructors in a w'ay to meet their 
,t\\ II individual ideas and needs in teaching. He takes 
iicitil for omission of cxce.ssive detail in order to 
•.;,iiii space for the “ development of such topics of 
Iim I\ interest as hydrogen ion concentration and its 
,i|i|ilications, an introduction to the chemi.stry of 
mil I it ion, I'lect ro-ehemieal juinciples and the eon.stitu- 
1 Hill of iiiatti'r.” 

.\ii\onc who has to faci- the dilhculty to-day of 
1 .inducting an introductory course of ehemi.stry in a 
I'lincrsity will feel indulgently towards every writer 
wim makes an earnest effort to produce a book for 
III-, students. The growth of the science in the detail 
III new, iuiportant fact, the vast development on 
Hie ph\sical and imiustrial sides, compel a con.stant 
ir i.l|ustmcnt of one’s ways and a jettisoning of old 
..iiileiits to make room for the new. Thi' last six 
M.ii', 111 which there has been so much disturb,nice 

• it the very foundation of the science, have been 
|i,iitii iilailv tuimdtiious in this resjK'ct, and Prof. 
Ii.'ming's book seems to rellect the, condition of 
I li.umciil unrest. The very tyimgraphy seems affecteiI 
l'\ it, lor we have not only a differentiation into large 
■ lUil small ty|)e, but the interjcctory use of heavy 
l\|ie tor i>aragra))h headings and for words and 

l.ileiiieiits that are, considered specially important, 
riie contents are divided into three jiarts :— 

(I) " Preliminary,” in which oxygen, hydrogen, 

water, chlorine, and a large amount of general 
t heory are included ; 

(3) The Non-Metals, comprLsing furtluT sections of 
general theory, as well as a certain amount of 
organic chefnistry and a chapter on nutrition ; 
l-'l) 'riie Metals. 

bilcrspersed throughout are numerous references 
bi industrial proces.ses, and the book abounds in 
illustrations and schematic diagrams. 

1 here is no doubt that Prof. Deming has broken 

• i".i,v from the orthodo.xy that so long ruled the 
' li nicntary te.xt-book of chemistry, and that in itself 
ciuiiinaufls the reviewer’s sympathy. But when we 
Cl line to look foi' an educational plan or a rational 
scqueni'c in his treatment of the subject, it is very 
dilticiilt to find anything that can bo formulatcti. 

' hi t he contrary, the book seems, indeed, to be some¬ 


what disjointed and breathless, es|X'eially in its 
ex|X)sition of theory. For example, on page 41t, 
wheie valence is lirst <lealt with, it is .said that by 
the vuilenee of an element we mean the, number of 
atoms of hydrogen that, one atom of tho given 
chemical can cmnhinc with or dinplarc.’’ On page LIO, 
we find, in equally heavy type, that " the valence of 
any element in the, uneombined condition is assumed 
to be zero.” This comes of a discussion of positive 
and negative valence, and is in advance of a brief 
referonceto the structure of the atom on iq). 17(1—173. 
It is difficult to believe that the student W'ill not be 
confused by this treatment. 

The author has given his owm turn in many cases 
to delinitions and statements, but we cannot say 
they appear s|K'cially felicitous. On page 8 a mole¬ 
cule is described as ” a, group or cluster of atoms 
eombined in adelinite way,”and on jiago 12w’e have, 
under the heading of physical and chemical change, 
the statement that “ any change in a substance 
which fails to alter its chemical composition and 
chemical proix.‘i-ties is railed a physical change.” 
On ]iage, IK) we arc told that ‘‘a sixteenth part of 
the oxygen atom is taken becau.se the weight of the 
lightest atom, hydrogen, then turns out to be a 
trifle over one. ” 'I'he law of multiple pnqiortions 
is called the ” law' of related com]iosition. ’ 

The.se instances would not have been adduced 
were they not thought to be fairly illustrative of a 
character that ])ervades the book on the theoretical 
side. It is more agreeable to clo.se on a note of 
praise, and to say that there is much in Prof. 
i)eming's book that wiil be .suggestive to chemical 
teachers, aiul that he has done cs|)ccially good 
■service in exhibiting the aiqilieations of chemistry 
to industry and other phases ot human life. 

Ahthok SurrHEi.i.s 

\ Du'TioN.Mrv or .Aiteiei) ( 'h e.misthy. By Sir 

I'inw AUi) 'riioiteK, (.'.B., LL I)., k'.K.S., assisted 

by eminent contributors. Vol. V, Ox\gcn-l?\e. 

Revised and enlarged edition, Pji. viii-| 722. 

London : Longmans, (Ireen and Co., 1924. 

Price (ids. net. 

The arrival of each new \ohime of this riwised 
Dictionary arou.scs the same feeling and impels one 
to use the same words. The lirst. thought is always 
of the labour inqiosed on the Kditor, and of the 
sustained pace and standard of his achievement. 
Wo, feel that our mi.ssion hardly goes beyond that of 
congratulating Sir Edward 'rhor|)c and of offering our 
acknowledgments for each instalment, of the Diction¬ 
ary. Those who havi- ever contributed even a mite 
to the contents of a volume will know what, vigilance 
and critical care are exercised by the Editor, and 
will be left with no doubt as to the thoroughness of 
revision. Once the form and plan of a Dictionary 
have been detiTinined and its course has begun, 
there is hardly seope for criticism of a general kind, 
and, on the other hand, any adequate ri'view of the 
contents is impracticable. 

The present volume begins with O.xygen and ends 
with Rye. Looking through the list of contributors 
wc find a line warrant of authority for the chief 
articles, and here and there a reminder of the topics 
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lliat an- Mcu of lia\(' aci|iiir<'(l iiu-ji used iiii|KirtaiH'C 
in tlic la.sl Icu' \caiM. A cotiipaiisoii of tlii' present 
\olutne with tile eorrespondiiiji oik- of the pri'cediiie 
edit loll, houevi r, does not reveal many nia jor ehaiifjes. 
It IS pei'haps not siiperlhioiis to reinarU upon the 
lihiral interpretation whii'li Sir Kduard 'I'horpi' 
^i\es to the term "Applied Chemistry," for this 
leads to the inehisiou of a larpe element of theoretical 
matter whieli must hi- ol interest and value to all 
ehemists This ma\ he illustrated liy a ne« artiele 
on I'hot o S\nf Itesis ,ind IMi \ to-S_\ nt lu'sis hy Crofi'S- 
sors Isdv aiiil lleilhroii. as uell as h\ man_\ older 
ones that reappe.ir (lelier.il teehnolopieal ipiest ions 
ale .ilso disi iissed III siieli art ieles as that on I'jleel rieal 
I’reeipitatioii h\ I )r II .1 Kush When I lie ehemieal 
elemeiils appe,ir, as in the easi- of I’hosphoriis, 
IM.itmiiiu, and I’otassiuin, the yuuieral eheiuistry and 
I hiet eompoiinds as well as the more strietit teehno- 
loylea I side are dealt with The w ide ehemieal appeal 
st renel hens the position of the l)ielionar\ as a stan- 
daril woi|< that will he looked lor in eviry serious 
ehemie.d Idirary 

Sir l*ldw,iid 'I'hoi pe is now near me the eoni plet ion 
ol his task, a I id we ale sine that all eheniist s will w isli 
him well Ihroiieh the l.dest of the nneeasini' and 
mult ilarioiis lahoiiis wliieli he has devoted tor mori' 
t li.in hall a rent iii \ , to I he serv ire ot ehi'mie,d seieiiee, 

,\iniii i! SMiriiM.ns 


Dll." l•'Mlllll^ VI Ion ni:u ,M vuo viiink Ky Dihkktor 
1“ I’oi.nv rsciiKK Moiiorraphien aiis dem 
I lehiete del" f'el t Cheniie, edited hy I'rof K. H 
I’lMKii \ ol 1\' l’|i .->2 Sluttpart" Wissen- 
seliatl liehe N’el laysee.sellsehaft m.hll, I!t2.‘k 
I’nee hound, 2-211 marks, paper TSIl marks. 

Tins little work c laist tl iites a hrief essay on the 
manulael iti'e ol tiiareartni', eommetieitit; wtth a 
short desrrtption of thi'iaw tnaterials used, itieluihtie 
fats atid auNiharv suhstatiees „Milk, wliieh is of 
siieh vtlal niiporlatiee to the marearine-maker, is 
discussed and. althotmli in so short a work it is 
itiipossthle to deal wtth so e.xtetided a siihjeet 
adeipialely. a yood tdea is yiven to the reader of the 
i|uahl v of milk desirahle and I he met hod of treatment. 
IIlust rat ions and de.seriplions of well know ii maryarine 
pi.nil are yivcn, and im-thods of maiiufaetiii'e of 
lioth animal and veyetahle niarrarine are well 
de.serihed. inelitdiiiy notes on iiu'thods of paekiny 
and (listIihulion Kinallv, the leyal reipiirements 
.IS to m.iraarttie in vartous countries are eoiitrasted, 
.Old a iiseliil hihlioyiajihy is appetided The pfirnphlet 
is undouhtediv of value to those who niav reipiire 
a hrtef atid y. iieral survey of the art witli information 
as to where further knowh-dye may he found. 

J'i. K. Kolton" 


I’rof, W 1j Kraye, l,anyvvorlhv profe.ssor of [ihy.sie.s 
iti the I'tiiversity of Manrhester, is to yive two 
eour.ses iti the summer sessioti of the I-niversity of 
-Mieliigaii oti .\-ray eryslal aiialvds and recent 
eontrihution in the Held of A'-rays atid their inter- 
pretutioas. 


COMPANY NEWS 

DUNLOP RUBBER CO., LTD. 

The profits for the eighteen months to Deeemher ill, 
less depreeiation and after charging to re.serve losses 
on forward eontraets over market price,s arising during 
the [H-riod, were 11 .Hld.tittK {tl ,(k)4,tiS.‘t in the ten 
nioiilhs to. I line lid, 1(122). DehenI tire, income stocks, 
and loan interest totalled t4(i:t,.SI(i, leaving a net 
prolil of tl ,4.‘)l ,7112. This is after providing for the 
|ireferenee dividend of Ah) 2 I). K. Cotton Mills 
(t,S(>.,'i(i,'t), hut e.xeltiding the deficit of the American Co. 
for 11122, amounting to tH.HIklTlk 'Phis amount will 
he dealt with hv the reeonstnietion scheme. The 
hankers' deht of t2,(llll,ll7S at .June (111, 1022, h.as 
heen discharged, and the company had on hand at 
Deeemher (11 cash and hills. War Loan, and lionds 
amounting to 11,024,ttl."). Selling prices have hcen 
evee.ssivelv low, ehielly owing to foreign e,om|X'tition 
Kiirlher eoneeiit rat ion of manufaeliire at Kort 
lliinlop is in progre.ss. The riihher estates are .stated 
to have shown a satisfactory profit. 'I’he Kreneh 
mills have attained a higher outiiut. 'I'lie (lerinaii 
faetorv is stated to have heen a source of eonlinued 
an.vivdv. hut it is hopi'd with thi- (‘ontimuMl stahihsa- 
t loll of the rentenmark, to show a iirolit in the current 
year. The sales of the .American factory are inereas- 
iny .At the general meeting on .lime 1(1, the seheiiie 
for the r(‘organisation of the capital and for dealiiiy 
with the preference arrears will he siihmitted. 

UNITED PREMIER OIL AND CAKE CO., LTD. 

The net prolit for 102(1 wa.s t(S(l,(120 (agaiii'-l 
'(00,(140 in 1022), hefure providing for dehentiiie 
interest (t(22,tvr)."), against ((2(1,(101). The jirefei'enrc 
di\ ideiid takes kd'l.ldl and a dividend of o per eeiil , 
less ta.\, is pro|io.sed on the ordinarv shanvs (the same) 
The halanee to he carried forward is slightly in e.xeesv 
of (he amount hrought in at l"20,72(l. 

BLEACHERS’ ASSOCIATION, LTD. 

'I’lie directors propose .a. final dividend of l."> |ier 
cent , making 20 |ier cent for the year to March (11 
la.st (th(' same as for the (ireceding year). It is pro 
posed to place 1(12.7, (KIO to general reserv'e (the same) 
and CiO.OOO to superannuation fund (against t(.'>0,0.74). 
while td7l,.SS,f IS earned forward (against 1(3(11,712) 


REPORT 

liKl’OKT ON’ THE J.NOnsTIO.VT, AND KCONOMIO iSlTl'V- 
THIN 'N CzECnoSI.OVAKIA, Fkhriiary, 1(124. Il.v 
IC. C. f). Havvi.ins, ((ommereial ,Seeretai,v. 
I’rague, Department of Ov’erseas Trade. I’p. I'-’ 
11.M. Stationary Ofiiee, 1024. Price Is, 6d. 

At the eommeneement, of 1023 (V,eeho.slovakia wa-- 
faced with I lie eeonomie prohlem.s raised hy the 
sudden appreciation in value of the krone (rf. Chu' 
wid /ml., 1923, 11 IS). At this iieriral tlie jirineip.'l 
exports were coal, iron and timher to Oermany, hut 
with the complete eollajise of the mark in the middle 
of 1(123 such trade heeame impossihle and Gernianv, 
which had ahsorhed .70 ]x“r cent, of the eounti.v s 
ex|X)r(s gave u)) the first place, to Austria. 11"‘ 
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1'niti‘d Kingdom hits since taken the second place 
troni Oonnnny, though the latter country is still the 
principal su|)]>licr of imports. Czccho.slovakia is 
mainly indu.striul and great efforts are being made to 
r.tahilisc industries, though foreign competition anil 
lack of markets abroad may cause the failure of some 
of the smaller enterjiri.scs, 

Kxports in 192.'} were val icd at K.c 12,.'517 millions, 
mil imports at K.c 10,127 mill, (tl K.c 24 at iiar ; 
diout K.c l.'io in 192.'}) against K.c l.S.O.S.'i mill, and 
K.c 12,H4I mill, respectively in 1922, when, hoaever, 
the value of Ihe krone was considerably less. The 
. liicf exports to (treat Britain w'ere sugar, glass, 
liidcs and leather, timber, and textiles, the articles 
mainly in demand from this country being textiles, 
inm and ironware, machinery and .scientilic instru¬ 
ments, colonial goods, and chemical (iroducts. 
lm|)orts from (Ircaf Britain decreased considerably 
111 192.'}, but it must be lemcmbcrcd that local indus- 
liics jiroduce most of the clas.ses of goods supplied 
liom here, w'hilc some articles imporicd through 
ll.imburg were ^irobably considered ns of (lerman 
nl'iirin 

The ste])s taken by glass manufacturers have 
n suited in a remarkable reco\cry from the stale of 
allaiis at (he beginning of 1922 ; in October fIS 
liiinaccs were working, the normal number being I2S. 
Sugar production for 1924 is estimated at 9S27 t., 
.igamsi Ihe Ittl.') ligure of 12,(587 t., but considerably 
gicalcr than in 192.'}. 'rrade in sugar is now unre- 
.-.liictcd and farmers are linding its cultivation to 
|iav belter than that of wheat. A strike nhicb lasted 
liem August to October bad an adverse ('fleet on 
coal production; Ihe total output in 1922 of hard 
loal, 11 ..'itKi.OOIt t., was 1 ,(KMI,(l(tO t. gn'ater than in 
1922. but that of lignite fell by 2,7(IO,0(H)t to 
lii.229,(i(HI t. Tb(' iron industry sulfcred at the 
I'l ginning of the year from having to disjiose of slocks 
at low prices in order to keep the furnaces going : 
l iter the liuhr occujiation caused a big demand for 
noil, but ibe collap.se of the mark resulted in the 
I losing of the (ieriii.tn market. 'I’he steel iniluslr\ 
bail a more favourable year. Kxporl: priei's were 
good, lielter than tho.se ruling insidti (la- country, 
and the demand inerea.sed. I’riees deerca.sed in 
■o, iii|iathv with the le.ssening in costs of raw maleiials, 
but further changes must depend on currency de- 
Itilloil. ' 


FRENCH POTASH OUTPUT IN MARCH 

Dill mg March the prodtietion of potash .salts was 
''9.1 til tons, ('(piivalent to 21 ,.791 t. of K,!), disi ribuled 
•IS tollows ■ --('rude salts, 2.7,()l)9 t ; manure salts, 
•i'l.72.71. ; manure salts, llt.OoSf.. and ehlorich's, 
l■!.772 I The four shafts of the Kali .Ste. Tluur.se 
"OH working, prodiiei'd ■142,9.7(>1. of crude potash 
- ills III I92;i, against 282,000 t. in 1922. Sales were 
■'97.19.) t. of crude .salts, equivalent to ().7,().7.S t. 
d/I Stocks on December ill, 1922, were til22t. 
‘"ate salts (2200 t. KjO). During March the pro- 
iluelion of salt was 110,4721., compared with 
19(1,0021. in Kehrunry. 


MARKET REPORT 

I lil.s .Market llciu.rt is C..U)|>||..(I fi.nii s|pci-ijil infurliuitiiiii 
Tf'ccivcd iVoin tin- \l}iiHitHi-t Iin i's (ou.ci'iicil 

I’liJrss oUunris,' Ihe ////.««( i/iio/i.f Ixlotr mn r fair 

lief fui'i iit/linl at 


(il'NKRAL IIUAVY CIII-MICVI.S 


Riisini'xs is ninmljiiih'd nl a Aalistfat Ioia lev, I v\nli m lair 
cxfiort Imsmcs.s ami Y-iay iKtcady values. 

)\eetie Acid. 40"„ teeli. .. |)er loll. 

Acid IlydrocliltaTc . . IIs. (><1. (is. j*er ctiilmv tl *1.. 

aeeordiim (o lainlv, Mi(iik.'tlt 
and Iiicahtv. 

Acid Nilnc Hn 'I'w. lOa.- 1’27 per t.ai nu.Kets' 

work.s ai etn-iliiio; lo dislnef tuid 
MuaUly. 

Acid Siilplini ie . Nvenieo Niitioiial piaees f.e.r. 

nuikers’ \v ni Us, u t( li slitj:lil, V ana ■ 
lum.s lip and <l(»un KUin' lo 

liK'id eonsideijtl lolls . IP) 'I'W., 
('nide .\ri(l, (ios pci toll, I (IS ‘ 
"I'u' , .\rscliM;d. I'.’i los pel toll. 
JdS’Tw , Noll Jtl sciiical. i(> las. 
p(‘i (on. 

,\iniii(aiia Alkali. . . i’ll | .'is per (on. for Spi ela) 

((‘1 ins for e(n)| rai I s 


Rleaelillig iN.fWder 

Hisiilpiiife of Luid' 
Roi'uv. (’oinnieieial 
('r\ Dial . 

I’owdoi- 


(‘aleiniil Cliloiidc 
\|e( liy lated .Spiiit (»I 
Ijidiist rial 

AIinendi>>i‘(l 
I’ota.sli Caustic 
I’olnss. iSiehiomale 
l*o(ass. CliloiJile 

Salatnnioiiiae 
Salt C.ike. . 

>Soda ('austie. solid 


Spot 111 d tl . ('oii( ia« ( i’ l(> d <1 
t (on lots. 

I'T per toll, pai ktiuf-i e\(i.}. 

per (oil 
C_’(i per (<,n. 

(I 'ai ked 111 l’ -i \\ (. Iiatfs. eai I mjje 
paid any s(a(i<»n in (inat 
Mtiltun ) 

i‘.'» 17s. (id. pel I ()ii (I d 

.‘C Id li's ."id pel u.illon. ai fold 
)II^ ( o (pi.ilit It V 
•fs. LM K. ti,l 
f.‘l(t per Ion. 

Ojd. per lit. 
ltd, M. per lit. 

C12 pt'f Ion d <1. 

lO.s. ])er ton <1 d. ^ 

Spo( lots • dcliven <1 ' (■(() I7 h (id. 
(o tllf^7s.'t)d pci joil, .11 t oi diia 2 
(o stretmlli. 2(1-' jews )oi 

I oiitiai Is. 


.Soda ('rysltils 

Sod. Acetate 07 O.S'U, 

Sod. liiejli Itoinite 
Sod. Hiehroiiiule 
Sod. ]^isulp}lf(e Towder 
(i(>;(i2”„ . 


SikI. Chloiate 
Sod Nit rate rt'fd 

Soil. Nitrite. ll»(i*\, basis 
Sod. Sulplmk* ( (me. till li.‘» 
Sod. Snlphjil(> ei \ h(. 

Slid. Siilplntt'. I’ett ( rvsl. 


.’is Co lOs. pel toll e\ l.lll\V.l\ 
t lepol Sol ]Ma Is. 

f2 I per Itm. 

till lbs. per ton, our. paid. 

I Id. JMT 11>. 

CIS lilO per ton, ticeordino !»> 
(piantJty. f o !►.. 1 ( wl. non 

drums im luded. 

2d. per II). 

as.— C12 lOs. jier ton ev: 
J.ivt ipool. Ntiininal. 

C27 per ton d 'll. 

• Vlioul JCI4 Ills. |i,a' toll d d. 

10 ptT ton (1 d. 

tlo pt'r ton for. laaidtni. l-e\\1 
keos inelmli'd. 


RUBliHR CHI-MICAI.S 

.\nHniony snlplmle 

(oddtjn .. .. ."ijd. -l.s. Id. per H*., aeeordiiio |(> 

(|uality. 
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Crirnsun .. . . Ih. 3(1. -1h. Od, per lb.. uccorduiiT 

t(» (juality. 

Ar.si'fiu* .Sulphide. ^b‘ll(»\v Is. IJfl. per lb. 

Rarvfes .. . . £3 lOs. to Cb Iom per M< eord- 

in;; to <pi>dit \ . 

Ciidiiniun Sulphide .. 3-^. Od. per H*. 

Ciiibou lbMilphid(‘ .. f24 p»i' tun ueeordiiii' to 

(|uunt It V'. 

(’jirbon Hlueb . . . . bjd t»,M per Ih. .Marlset fli’iner. 

Carhun Telrai hloride . i>er ton, drums lu-u. 

Chi’oiniuni ()\ide. "leuti . . Is 3d. pel’ Ih. 

^1’,'d. (Ud. piT 11). Deiimnd \ery 
rndiiiruhher Sidisl It III • •«. ) lu’i.sk. I’l’iei-s hke)y tu remain 

White and I )m k j Htejnly ow int^ to tirmness uf 

^ IHpesetMl oiJ.s, 

i.Hiiip Bla< J{ .. I")!-’. p(‘r <’\v(.. barrels fits', hearer, 

licad posulphlle .. Tgd. per lb. 

Lilho|ione, 3il“,, . . £22 Ids. per ton. 

Mineral Riililx'r Hiih- 

prou ’ .. . .. tl.") Ids. per Ion f o.r. London. 

Sidplmr .. .. .. tid tl2 pt-r ton. aeeoi<lim; to 

<|uali(y. 

Siilpliui ('Id'll a le . . 3d. per ll> . i ai ho \ .s t'\tra. 

'riimeiu liaiiih'le . 2s. dd. pt r Ih. 

V’ermilion. pale or deep .. Is Idd. per Ih. I■’..^sler. 

y^iiie Sulphide . . 7 Ul. Is. .St|. per |l) , aei tu'dme to 

(pi.dit \ . 

W(»OI) DISTII I ATION PRODUCTS 

.\eetule of Liini' 

Hro\\n .. .. .. £11 Ids. pei* (uu d '«| ht'imuid 

act is'e. 

Crey .. . . £|<t £2d per toll. 

Lnjuor . . . . . . dd p('r nail. 32 'l\v. 

Charcoal . . ».‘7 .Ts. td per (on, aeeordiii^ to 

eiadt* and locality. Maiket 
steady. 

Loll l.apior .. . N. 7d per call 32 ' 

Is. 2d. .. 24 T\\. 

Kt'd latpmr .. IdtI. -Is. pi'r yall 14/1.7 'I'w. 

\Vot>d Crettsol !• . 2 h 7d. per pdl. Unrelhied. 

\N'oo(l Naphtha 

ALscihle .7s. .7s. ‘>tl. per ;j;*dl. bd",, O.P. 

markt'L stdTer. 

Sol\'cnt .. .7s. (id d-,. per yall. Itl",, O.P. 

I'’airly cood demaiai hut little 
olfermc. 

^\^)od 'I’ar .. I'.7per1tjn. 

Brow n Siiyar ol J.ea'I . ltd per (<m. 


TAR PRODUCTS 

.\eid Carhtdie 

Ci'N’slals . . . dhl. 7d. per Ih. Demand <juie(. 

Cl ude ltd s . . Is. dd Is. Idd. per ^all Markt'1 

llat. Only odil lots hein^ 
ofl’eriMl. 

Acid Ciesxlic. d7 itd . . 2.S Id. 2s. 2d. per yall. Demand 
.still good. Market firm. 

Pult' Itu",. . Is. Idd Is. ltd. percjdl. Steady 

dt'inand. 

Dark . ..Is. sd. Is ltd. per t;all. Steady 

l»Usmess. 

.Antlnact lie pM-,ie In",, Id per unit per cut. Xominai 
pi lee No huainess. 

Anthraeeno Oil 

Strained . dhl p. r gtill. \'ery(|uie(. 

Ihistramed . shl dd. per enll. 

Heiizoh' 

Cj’ude 0.1 s .. .. Inhl Is. ]ier j/all. i‘\ woiks in 

tank wagons. 

Standard .Motor Is Dd U. i'mI. per call. e\ works 

III lank Ns.i^oii'' 

Pure . . . . Is. H.id. Is. Idd pep‘ ;{all. e\ 

woi'ks in lank wagons. 


Tohiole ■ 0(P\', .. . . Ih. .7Jd. per gall. 

J'ure .. . . Ih. Idd.—2 h. pur gall. 

Xylol etunl. . . 2s. 3d. per gall. 

Puro . . 3h. 3d. per gall. 

(*1 eosot- 

Cresylie 2d.24“,, .. d<l. - O^d. p(‘r gall. Ktwv induiries. 

Middle Oil .. A 7d. dd. per gall, aeeording to 

Moav’v .. .. > grad(‘ aiul distriet. Di-mand 

Standard Sj»ei-itieat ion J not so .strong. 

Naphtha - 

Soh'enI dtt/Mltt .. Is. 4d. Is. .7d. \rarko(. steady. 

Solvent do'I!Ht .. Is. Id, Is. 2d. Fair business, 

passing. 

Naphthalene Crude 

Drained Creosote Salts Ids. Demand falling oh. 

Wlii/zed or hot pressisl £d £12 per ton. Little business 
Naphthalene — 

Crystals and h'laked .. £|t) £17 per ton. 

Pitch, nu'dmm s<iti .. o2s. (mI. .77s. (kl. per ton. Market 

.steadier. Few inijiiiries for 
forward delivi'ry. ^ (‘ry little 
hnsiriosH for prompt. 

Pyridine -!td Ibd .. 21s. tid. 22 m. ]i(‘r gall. Denunnl 

Well maintaiiM'd. 

Ilea\’\ . . 12s. 12s. (kl. More business pHs-,. 

iiig. 

INTHRMUDIATI-S AND OYKS 

BusiMes.s m dyesliitts has improved slightly during (he We< k 
Deliveries are still <ml\’ reipiired in V('ry small (plant it u ■> 
owing to the (h'sirt* of i onsurni'rs to kt'ep stocks down. 

In the following list of Intermeduile.s delivered pm e- 
inelude packages (-\e«‘pl w lu'i’e otherwise .stated. 

/\eet ie ;\iihydrid('d.7'\', .. Is. (kl. per Ih. 

Acid H. . . .. Is. 4(1. ])er Ih. IdO'’., basis d <j 

Aeid Naplit liittnie .. 2s. 4d. p('r Ih. !t)d‘',, basis d il. 

Acid Ne\’i!le and Wild her os. Kd. per ll>. Jdd'\, basis d;'d. 

.\eid Salicylie. let h .. Is. 2d. Is. 3d per Ih. Ste;i<K 

Acid .Siilphanilie .. .. Ktd. peril). Idd",, hjisis d/d. 

Aluminium Cliloride, an- 

hyd.Is. per Ih. d/.h 

AmiinnOil . . 7Jd. HLI. per |h. nakisl at woik-. 

Anilini* Saits .. 7'id.- - !ld. per Ih naked at wmk- 

Antiinony Pentaehloride Is. per ih. d/d 

Bi'n/.idino Base .. ..4s. (kl. per Ih. Idd",, basis «( c| 

Ben/.N 1 Cliloride lt.7",’, Is. 3d. ])er Ih. 

/.»-Chlorph(‘nol .. .. 4s. .3d. per Ih. d (I. 

7 >-Chloranilme . . . . 3s. ]ier Ih. Idd",, hasi'.. 

e Cres(»l 10/31 (' .. 4:{(1. .7}d. per ih. |)('m.iod 

jiioderaL*. 

m-Cresol 98. Idd",, .. 2s. Id. 2s. 3d. per Ih. Dem.oi-I 

m()(l(‘ra(t'. 

/>-Cr(*s(>I 32,31 ('. .. 2s. id.- 2s. 3d. p«‘r Ih, Demaini 

niotlerate. 

Dichloranilnie . . . . 3s. per Ih. 

Diehloraniiim' S. \t id .. 2s. (kl. per U>. Ittd"/, basis. 

/eDiehlorhen/o! . .. .£75 per toil. 

Diet hylnniluK' .. .. .7.s. p«'r lb. d/d., ]»a(ktiges estii. 

ret urnnhie. 

Dini(“thylanilme .. 2s. Id. per Ih. d,V|. Di’umsexhi 

Dinitrohenzene . . Od. perlh. mikedat works. 

Dinit roelilorhen/.ol .. £84 Ids. p(‘r ton d/d. 

Dinitrotolnene 18 .7d C. 8<l.- Od. per III. nak<‘(l at woik- 
()(*;(>8 C. Is. 2d. per lli. naked at. wed- 
Di|)henylatnine . . . . 3s. per lb. d/d 

Monoehlorlxui/ol . . £(1.3 p<‘r ton. 

//Niiphthol .. ..Is. LL per Ih. d/d. 

(/ Nnplithyliiinine . . Is. 4^(1. per Ih. d/d. 

/J-Nai)hthylamine . . 4s. ix'i* II). d/d. 

m-Nitranilino . . . , .7s. 3(1. pi'r Ih. d/d. 

y>-Nitraniline .. .. 2.s. 4(1. jii'r Ih. d/d. 

Nitrobenzeno . , , . .7{d.— 5^(1. peril), nuked at wd''- 

o-Niti’oeldorben/ol 2.^. f>er II). Id0% basis d/d. 
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\itr<)nai>htluilonc 
//-Nitrophrnol 
i> Nitru-^'-anutlo ptirncil 
//^-PlKMjylonn Diaintiif 
/(-I’hrjiyU'tir l)iariiiii<‘ 

\l Salt. 

s.xlnim Naphtliifniali- 
.< Toliiidint' 

,, 'I'oluHlino 
n 'r<)lnvi»'no 1 tiainua* 


11 Jd. \)or 11). d/d. 

Is. l)d. per lb. lOb^o basis d/d. 
•Is. (»<l. per lb. lb<>”o basis. 

4m. 2d. p«‘r lb. d/d. 
lbs. 3d. j>er lb. l00‘/o basis d.'d. 
2 h. (k 1. per lb. lOb",, basis d,d. 
2s. /■«!. p<-r lb. HM> V,, basi.s d /d. 
S^d. j)er lb. 

3m. (id. per II). nake<l at works. 
4s. bd. jM-r lb, <]/d. 


(ilye(‘rojjboK) )liat<‘s 
Caleiiiin, soluble 
<-itiate tr<‘e 
Tron 

.MaiifiK'siiiiii 
I'ota.ssiina, dl)",, 
Sodium. 50",', . . 

12uaiu<'ol ('arboiiute 



PIIARMACHUTICAI. AND PHOTOtiRAPIUC 
CHEMICALS 

( id, Ai etle 8b'*., B.l’. . . £48 per toil. 

3h. 3d.- 3s. r,d. p<T II.. To good 


id. Sjdi' V lie 


\( id, 'ruiiiue B.l* 
\( id. d'artaii<- 


\Mild<d 
I (.ilillldi- 

\ iMi<l<ip\ I in 

\liilii<ill P.eii/nale 

\iiilii(ij|. ('ill holiate 
\ I t(i|iine Slllpliale 
I 'mi I)I( line 
l'< ii/iinii|.|itli()| 

I a-nmt Ii Suit s 


Me\ainjn(‘ 

i loinai ropiiie 
undo 

Hydroipniiooe 


IKdrubro- 


.3s. bd. per lb. for l‘!llL’ll•^ll omke. 
Abu Ke( didi. 

.3t<s. ])er oz. 

4s. 3d. per |b. ill ew(. lots. FmeiijM 
oinki'. 



demand. 

Hypuphospliites - 



\( id, Benzoic B.P. 

. .3h. Od. per lb. lau’ger supplies 

Clnlcium 

Its, bd, pel III., for 2H-lb. lots. 



availabhg 

Polassimn 

4s. Id per III. 


id. Boric B.7*.. . 

.. Cryst. £.31 per ton. Powder £58 

So(.lium 

4s. 



piT ton. Carriage [mid any 

Iron. Ammon. Citrate It. 1 

2s. bl 2.S .3(1. per lb , ae<’ordlng 



station in Creat Britain. 


to <|uauiit\'. A<Kiine(‘(l b> 


\ id, Camphoric. . 

.. H).s.- 21s. per lb. 


2d. peril). 


\- id. Citric 

. . Is, bid. p(T lb., less 5",, for ton 

MagiK'sium Carbonate — 




lot.s. Market extremely tirm. 

i..igtit> ('omniereial 

, £31) p)M’ ton net. 

'' 


Upward teiukau y. 

Magnesium Oxide - 



\i id, ( odiie . . 

.. 3s. ))er Ib. for pur<‘ eryslal. 

bight, (.^unniereial 

. £75 j>4 r t on, less 21 



Mark(‘l very .steady. 

Ib'av'V Coniinereial 

. £2(i per ton, less 21 


id. P> I’ogallie, ( 'l > si 

.. 7m. [)er lb. for 1 eWl. lots. Afarkel. 

Ibmvy Pure 

. 2.S 2s. ltd. pel’ 11)., a(’(’ordmg to 



ill 


niul li ('.u'boiiat e 
('ll rale 
Salie^ lute 
.. S)jbmlraie 

a\ B.l*. 


I ■'(:is»,iiiin 
''"(liiiin . 
^^iiioniuiiin 
d' Mini l.aelafi 


‘ Idn.id 


"Mi(e ('aibouul( 
I oudde|)yik> . . 


firm : ineri'a.sjiig deimuHl. 

I'idees quoted iVoiii 2s. per’ lb. 
ilown to is. bd. for t<m lots. 
Market weak. 

.3s. per lb. Market <{ui<‘l. 

Is. l.ld.- Is, 2«.l. per !b. less .3",,, 
Belter tone but not yet \\i\ 
netive, Chi'ap offers of second 
baud finreol.s of foreign nerd. 
Higher jirires evpeeled iii \’ieu 
<»f lirmness of raw' routeiiaK. 

. . Os, jier lb d/d. 

.. 2s. 3d. p»*r lb. for (jiiaulity. 

Stocks are small. 

13s. bd. pel’ll). Neglei-leil. Stocks 
low. 

.. 3,s. .3(1. .‘is. (id. per lb. ai(’oidmg 

to quaul ity. 

B.l*. £37 js’i’ ton. 

. . I 2 .S. peroz. for Euglisli niak<‘. 

Ids. bd. |»er lb. Quu’t mai ket. 

.Is bd.jierlb. Small iii(|ui!y. 

. . A stiMidy )iiark(‘t. Prices aeeouling 
to <|uun(itv ; 

12s. l»d.- 14.S. 1)d. per lb. 

I Is. 4(1. 13s id. 

lbs. 2d, 12s. 2d, * 

Ib.s. 0(1.- I 2 .S, Od. 

(‘rvstnl £20, Powdei- t.'lb ptn’ ton. 
Carriage paid any station in 
( >r<‘<d Bi’itain. 

Fluctuating market. Coni mental 
pric’es d('eid<‘dK’ tiiiiier, 
lid. peril). 

Is. 

Is. Id per lb. 

Demand aeli\'(\ Cood F.iigb.sb 
make can b(‘ bad from Is, Td. 
to 2 k. bd. per lb. 

3s. lOd. per lb., duty paid. 
Advanecd. Higliei’ prices ari' 
quoted from Hx' (!ontin*’id. 

2s. per lb. for <’Wl. lots. Mai’kel 
more aetivs'. Makers busy. 
tiM. bd. peril). Little dianand. 

£57 per tnn, rx worltH. I'aiglisb 
make. 


Miaitliol - 
A B.K. reer>s(. B P. 
Svntlietie 


.Mel’eui’lids 
Be(| oxah' 

('oi 1 o.sis'e -> 111111111.11 ( 
White pi’eeip. 

('alonX'l ■ . 

.Met hyl Salie\ lnt( 

\IetoI 

Pai’idurnuddelis (!•' 
Pai’ald(*b\ de 


Pla*nae(‘tin 

PbeiiazoiK' 

l'h(au>l|)btli<d(’ni 

Pot ass. Bitart rat e 
OO.Ibb”;, 
Taitai) 


T’otass. Citi’at* 
Potass. Iodide 


Potass. Me(abi'>olpliile 
Potass. Permanganate 
B.P. Crystal . . 
ComiiitM’ead 
C^uiniuo Sulp!iai(’ 


(juantit.N. Steady nmik(‘l. 

(>bs. per lb. Weaker. 

2«).s. 3.7,s pel- lb., nc’eoi’ditig to 

((iiantity. Imii/IisIi make. .Steadt 
(h'lnand. 

Mai ket, til III. 

.^s 3(1. 4(1. p(a’ lb. 

Its. bd. Its. 7(1. .. 

4s. 7d.- -is. 8(1. 

Its. I Id. Is. 

2s. .3(1. 2s. Od. per lb. for eaibovs. 

A slightly fut 1 er jii.irket. 

I Is. pel- III. Bntisli maki*. 

Its bd. per lb. H«'tter jiMjmiy. 

I--. 4d Is. bd. per lb. in flee 
botth’s ami eases. Better 
deiimiid. 

(»s per lb. 

7s ltd. ]ier lb. for ewt lots. Quiet. 

bs. Od. 7s. ltd. per ll>. In nuuo 
plentiful stijiply. 


S.Ss. )>ei’ (Wt , less 2^*^.', foi loll 
lots. Film niarJci-t. Prices ba\o 
upwai’d t('n(|en< y. 

Is. ibd.— 2s. 2d. ])er lb. Dearer. 

lbs. 8(1. 17s. ad. per lb., accord* 

jng to (juantity. Dt’iiuuid emi' 
t imuxs. 

7'd per lb.. I k<'gs inebuhsl. 


Hfd. -Od. pel 11). earnagt' j>aid. 
8(1. S}d. per lb. eai’nag(‘ paid. 

2s. 3(1. 2s. Id. per oz.. in Ibb oz. 

tins. St(‘a(K marki't. 

Iteson’in . . . . 5s. (id. pta- lb 

Suei’liarm. . . . . (tits, per lb., in .^O-lb. lots. 

Salol .. 3s. (id jierlb. N’ei y (piiet. 

Sdver proteinate. . .. Os. (id. jier lb. 

Sod. Benzoute, B.P. ..2s. (id. peril). In s(ead_\ demand 
for good (|iialit u's. 

Sod. CItrate, B P.C., 1023 2s.- 2s. 2d. per lb., aeeordiiig to 
({uantitx'. Much firmer in (’om- 
mon with other citrates. Priei-s 
udvaiH’bd by 2d. per Ib. 
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CI3 iiri j»rr Ion, ufcortlin^; to 
(jUaiitity, (I (1. folisi^ti«‘o'-s hta- 
I ion jn I -<'\v 1. Kcy'H. 

'17.S. (kI. IH»s f>rr cui n«'U 

aacrnJin^ |o (jujinlifjv. 

ln>^. prj- ll». lot (jiianlity. 

77h <mI. S}m lid |irr(wl ,a<i-oi(l- 
nii/ to (|tuiotil\. .Market i|aiet. 
\Jarkel <-u.'.jcr. Powder iJs. ‘M. 

ltd, per lit. ('rs’sfal at 
2'^. oil. 2s. M<1. p'T n>. Flake 
2s. ‘Id. 2 h. lOd. per II). 

|n<l. Is. 2d. per lit., aiM'ordlii^ 
to (|iiiint it y. 

127 Ids,--- i;2H Ids. per Ion, ae<'ord. 
in^ lo (|Uiinlity, l-ewl. keys 
ineluded. In larye easks 11 per 
ton less. 

I.'ts. per II). for yood vlnl)‘ crystal 
Iroin ajo\sari si-ed. \»My lirni 
and Si’.tri')'. 

IM:klTIMI;KY CHPVIICAIS 


Aei'topln-iiode . . 

12s. Od 

r II.. 

.\ul)«-pim* 

1 Is. ♦)d 


Ani\ 1 .Xo'tati* 

2s. 9d. 


.\inyl Butyiati- 

Os. 9d 


.\fns l Salie\ hile 

:{s. .9.1. 


.\iiethol (MB 21 J2 C ) 
Hen/v 1 Acet ale 1 1 oni Clilo- 

B. 0.1. 


rine tre«' Bc n/_\ 1 Al< oliol 
B«“n/yl Alcohol tr«'«* from 

9s. 9.1. 


Chlorine 

Ben/ald«*h\d«‘ Ih-i- li()m 

9s. 9.1. 


Chlorine 

9s. Od 


Beii/.y! Bi n/oide 

Ciimmnie \!d)‘h\d(‘ 

9s. 0.1. 


Natund 

1.7s. Od. 


Coumaiin 

20s 


Cilronellol 

lOs. 


Citral 

Ids. 

>» 

ICtlivl Cminmniti* 

1.7s 


Ktliyl Bhthidale 

9s. 9.1. 


KuL'eiiol 

J Is. 


< iei'iOdol ( Balmm'o*'ii) 

9.7s 


Cermnol 

IB -1 8s. od ()( 

lii'liot ropiiu* 

(is (id 

p. r lb. 

Iso lAieenol 

|.7s. !h| 


l..innlol (*\ Boi'. de Bose 

28s. (i.l. 


bmalyl Aeetati* . 

28s (i.l. 


Meth\ 1 .Xnthi.imlate 

9s lid. 


M«*th\ 1 B<*n/oate 

Os. 


Musk \inhrel 1 1 - 

48s. 0.1. 


MusUXslol 

lOs (id. 


Neiohn 

B. 


BIh'Ii s I I'b hy 1 \ee| ,0 < 

12s 0.1 


BheiiN 1 Fth\ 1 \I< ohol 

Bis. 


Bhodoiol . 

;77.. (hI. 


Safrol 

Is lod. 


'r«‘r|)iin'ol 

2s 9d 


N’anilliii 

2.7s 9.1 

-2»;, (id 

r.ssi: 

.Almond Oil. I'on il'ii 

NTIAL 

OILS 

S.B.A. .. 

1.7^ lid 

p. r lb. 

AiiiMc Oil . . 

9s per II) 

Beryamot Oil 

18s Od 

p.*i lb. 

Bourbon (M*ranium Od 

90h. O.I. 


Camphor Oil 

7-7.S. |).-i 

eul. 

f*anan>!:a Oil .lava 

Ids. (id. 

per Ih. 

Cinnamon Oil, Leaf 

per 

o/. 


So<k HyposulpliiU- 
J*liotoyrji])hn- 

Sod. .Melidtisidpliite t r\st 

S(»d. Nil lopriissidi' 

Sod. Potass Tai I rale 
(Poehelle Sail) 

Sod. Sa!i< late 


Sod. Su!j)|ild»‘ 

Pute reervsl 

Soil Snl|iliili-. anliN'dioMs 


'l l)) Iliol 


Cassia Dil. 8d/8r>",', 
Cilroiadla Oil -- 
.lava Hf),IK)*',, . . 
('eyiud . . 

('love Oil . . 

KiienlypI us Oil 7d/7o 
Paveialer Oil 

Kr«.‘in h IIH,-IdKst 
T.,einoH Oil 
Leiiionyrass Oil 
Oraiiyi* Oil, Sweet 
Otto (tt Jinse Oil 
Rulyarlaii 
Analoliaii 
Palnm Rosa Oil 
PeppiTiiiinl Oil • 

\V'a\ no Codiif y 
tlapaneso 
JN-liyraiii Oil 
Sandal W'oorl Oil 
Mysore . . 
.-Vdstralian 


. . 9s. 9d. per ll>. 

(is. p<*r ll>. 

Hs. ild. per lit. 

. . 7s. (id. per lit. 

. 2.S. 2<l. per lit, 

rrs 27.S, ()<l. pi-r lit, 

. . 9k. 2d. per ll». 
9d. per o/. 

19s. 9d. per lit. 

. . 27.S. (id. per 07.. 
29s. (id. per o7. 
. Ids. per II*. 

. . 2ls. Gd. [ter II). 

. . Ids. 9(1. p(*r lit. 
lO.M. per lit. 

2(is. (id. p<>r lit. 

. . 21s. per lit. 


PATENT LIST 

Tlir tildes Kiven In this Hat nre, In the case of Applications for Pati-iifi 
those of iipi'Ucations, and In tlu* cnee ol Complete ypet'iflcatIon.s Rccc()t«-d 
those of the Olllclal .huirniih in whioh the aeoontance Is announced, (’oin- 
plete Si)»'<-itlcation.s tlius ad%»‘rti8e(l as aciu'nted are ojten to Inspection ni 
the rntenl UlUcn fininedititely, and to opposition not Inter th;m Aiip .. 
they .are on salt* at Is. each at the Patent Olllce, Salo Branch, Quality 
Court, (.'huncciy i.,une, London, W.C. on .inne in. 

I.—Applications 

Htd-:<T. IN'rkinK. Jdd , and Metal. Atixin;^ iippartdtis 
19,299. May 29. 

Hailwood.” Kuniaecs. 19.09H. 19,099. May 28. 
lli'sH. R(‘y(*nernt)ve fonnaa's. 12,988. May 27. 

Nortli Hritjsli l)ies«*l l^n^lfa‘ Wttrk.s (1922), P(il., tnnl 
Httlloway. (Vntrifuyal separatorH. l2,Hr»4. May 2(i. 

Kaynn.tiul Bros. Ijnpta-t Bulv(‘ii7er (.'o. Crindinc ei 
pd!v('iT7iiiy appaiutti.s. l9,2(to, 19,2(i<i. May 29. (I'.S. 

2r).2ti.(i 29.) 

Kla'idiselie ]\faseliin('nfal)rik. Cnishiny nuIlH. 19.M2 
May 2H. ((Jer . 2.H..7.29.) 

I. —Complete Specifications Accepted 

ftldS (1929). Alinimax (I«"5. Manufiielnn* <tf I’jtnra lei 
liiea'.vlinyui.shinj^. (197,299.) 

17,871 (1929). Carrier, and Carrier Bnyineeriiiy Ce 
I>r*»iny aiul eonditionmg nml(*rials. (2l(t,9Hl.) 

II. —Applications 

Baird and ('ortliesv. Distillation of liquid hydrocarbon-- 
I9.2(il May 29. 

(’ah'^i-it. Synllietie production of lifpiid liydroeurkoii- 

19.974. May 91. 

Davjd.son, .Mnliie, and l‘9e( 1 rienl TTn])roveriu'iits, Bdl 
h'la*! dtHlillation 19,119. May 28. 

(Jn'yson, and Spen* er- Boni'eoiirt, Jj(d. IiikI aliat ions lei 
eatboni.sintf coal oi<\ 19,19.7 May 28. 

1 iifeniaf lonale Berein-Conqnigni** v«)4)r Olie-on ICel*'i 
Clieinn*. Proe.'ss of Ireatiiiy eurhon and hydrocarheie 

19.09.7. May 2M. {C.i-r., 91.9.29.) 

Kiny. Bind«*r for inanufaelure of biitpn'tti'H. 12,>*'*' 

May 20. 

Kuny. (M'neratiny healiny (lames. 19,990. May 9d 
Miirk.s (Carbide and Carbon Cheniieal.s (Vjrpt)ral i"' ’ 
Barlial ().vidHt ion of yaseous liydroearbons. 12,915. Ma> 
Kaytnond Tiros, l/npaet I'ulveri/or (A). Pidv(.'ii/ni:.'. 
fe(“)|ing, and burning fuel. 19,204. May 29. {U.S., 8..1 - 1-) 
'I'oogood. Carbonisiny plant. 19,170. May 29. 

Wade (Stri'ppel). Ovens fur distillation of coal ' 
19,094. May 28. 
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II. —Complete Speclfkallone Accepted 

(1922). 'IVn-isHP. Proparution (»f a carburoHin^ 
hirl-nuxturo for intoriial-combuKfion (‘nj^incM. (21(>,100.) 

722 (1923). Koppcrs C'o. Vcrliral rolort funuifos. 

13,900 (1923). (Vnnp. do I?<‘l)inno. Hocovory of Iho by* 
. i<Mlu«-(rt ol tlio <lislinafioi) of coal. (209,7<»3.) 

17.<►♦»."> (1923). SutclOTo. I’rodiadion of carlaniist'd fuol 
10.378.) 

19.903 (1923). ('nbn.T. Sn \'!r. 

29,018 (1923). bajo!<*. .^ppuraliis l\ir pro<birit>n hojiii- 
(202,303.) 

2r).292 (1923). Barn'll, (.'o, PunfyiriK Iivdroi-arlM.iis. 

.-90.4HI.) 

30,044 (1923). ('('I’tisoli. Wab'i ^a«.s m'lioratoix. (2M1.150.) 

II). Application 

liaird and (Vnlhesy. 13,201. Sn, II. 

III. —Complete Specifications Accepted 

19.903 (1923). (^ibrit'p. .SVc VII. 
j:),292 (1923). Barrelt Co. 

IV. —Application 

Sex of Clictiiiral ^ndu^lry in Ba^lo. ^farmfaeturo of sub- 
ji/,o dye.sliil'ls, 13,30lt. May 30. (Suit/., 27.7.23 ) 

IV. Complete Specifications Accepted 

(1923). Mrislej. Lu«-ni.s, u. Briininf^'. Miuinfat 1 mo 
,.i .i/n dyoKlolU. (I93.H00.) 

.'•731 (1923). iMoixli'r. Lik-iun, u. Briinnig. Majiiifactnro 
e.f dyostiilfs. (19r),<UM) ) 

11.91-7 (1923). Itnray (Snc. Choni. Industry in Bnslo). 
M,nuif;o-l iii-f' of iuip}ilhn)nnloxyls. (210,!{47.) 

J7, IK2 (I92!l). .Moisloi-. Lucius, u. Bruninj;. Manufacture' 
<a < (.ii<|oTisalio!i pioiliicis of tb<- anlhraoinnom' .senes. 
(■.■07.702.) 

V. — Applications 

CnuitiiulclK, 1^1 d , and \V»'voiib{'ij:lj. rrrparntion t)t 
.r)luloH('H. 13,331. May 30. 

('tan 1 auld.s, Ltd, Baylcy. and H<‘f.'ati. .Manufactuic ol 
\ i'« o-.c llll•«*a<^K etc. LI,3,3’*. May .30. 

lur Mccluuu.sclic Zcllulosc. Manufaettuo of on 
01',i. }n d papor, cHi'flboard, etc. 12,882. May 20. (Cci , 

. 7 23 } 

tut* M<‘clmmsch(' /clluloso. rnKbulioii of a ludf- 
tiill tor cclluloso niaimfaclnrc. 12,883. May 20. 

Ltr i'ii\\o<mI and Batloy, Ltd., and Holl. Apparatus f(tr 
-|>iiuiin ;4 attili(ial sdk 13.383, 13.384. May 31. 

I.ili<‘uti-ld. Mannfai Mirc of artilicial materials 13.3”)3, 
1.1. i'd. I3.37(i, 1.3.379 May 30. (Auslria, l.t.24.) 

bill, ntrld Manufaci ui’f'ot ^•t‘lluJohc dctivalivcs. 13.377, 

I t. ri7. and 13,378. May 30. (Austria, 4.4.21.) 

Vi. - Application 

ll'-'lsctl, Tliomas, and Scottish l>>es, Ltd. Dm'Iii^. 
12.911. Mm.v 20. 

VI. - Complete Specifications Accepted 

ti,078 (1922). MoKcley, .X^ciils nr asM.stauls for dctcr- 
^‘‘ounn^, bleaching, dyeing, and like operations, 
b‘i'),KH0.) 

22..{ 14 (!92.3). S«'hhinipl. Apparatus for d\cing, hicaeh- 
(210,41.7) 

'^11- Applications 

■'"igiOM'ii. 13,093. .Vrc IX. 

111 lie! ic .\ininoiiui am I Nil rales. Ltd. (Collett). Catalysts 
’ ' -'\nlh('siH {»f aniriionui. LI, 107. May 29. 

■'withi-fie fXimuonia and Nilrati's, Ltd. (Colk'tt). rn>- 
'"ai nf hydrogen. 13,108. May 20. 

Complete Specifications Accepted 

18o{ (1923). lairnoreaux. Making suh»Iiuii«- neid. 

(2I(>,192.) 

1983 (1923). Marka (Nitrogen Corporation). Sit’ X- 

(1923). Lamoreaux. Manufacture of .sulrdiuric 
(198,332.) 


14,041 (1923). I'rfer. Manufacture of calaIvstK fur the 
synlhoaiH t)f anuuoiua. (199.030.) 

I3.90.J (192.t). ( ahricr. t >ist illa( ion (d lumnoniaeid 

P>^-'M>rkH. 

1044 (1924). Kautny. Dcvi. rs tor u-gMti.tmg t he evapora- 
tiuii of lujuid o\\gcn ami tlic hkc. (2 Hi. H>3 ) 

19.834 (1923). Buss .\kt.-(7 x. Appui.uiis tor piodming 
anhydrous tin elilon<h'. (201.927.) 

IX,—Applications 

Ciiiujihell, ami Hardinaii and Hoklcn. Ltd. Bit uiiuiioih 
preparations, and their use ui roadiiiakmg e(e. 13.IH1 
May 29. 

Huy. Hituinliioiis i itiul-'iuM.s. 1.3.121. 13.427. Ma\ 31 
•hjrgehsen. Brocess ol burning <ement, lime, e(»., 
and rotary kiln theiv'lor 13,093. Mav 2H. 

.Mulligan. Mamifaetute ol liydnuilie ecinent etc. Iioin 
gyp.sum. 13,048. May 28. 

IX. —Complete Spcdticallons Accepkd 

09(»0 (192.1). Mi'udows. Composition lor making or 

uaterprooling roads. (210.247.) 

-I,.191 (192.1). W I m |\'i.sl. Lotaling kilii.s lor bui’ning 

< ement « te. (203,07.3.) 

X. Applications 

Baker. Mle<-Iloplatmg 12,917. Ma\' 20. 

Baki'i*. Method t>f delciniining Ikum a< uI m niekol- 
pluting solutions. I2,9l8 Ahiy 2t>. 

Brown ami IVelle.sley. .MIons 1.3.028 May 27. 

Ciiinplx'II Mamifiieluro ol alloy steels 13,301 May 30. 
Camphell. Meu.ting mi'lal luivmg magnetie piopeities 
13,302 Mu.\ 30. 

Hedges. Broe^vss ol e^haOing valuable ingK'dients from 
<H’f'.s nlc 12.911. May 20 

•lacksuii (S(iomau). .Midhod of reliuing tin ete. 13,210. 
Ma> 29. 

Maelvay. I'.Iortroelu'inieal tu'atment of oepjM'r ores cl< 
13,2.73. May 29 

Mai'ks (lOlcelu* Motalhiigie.il Co). Wc'Ming arid hia/jug 
<opp<>r < tc. I2.9M> Mm> 2t) 

Seaton. I’lotectioii of melailie suifaces against eorrosiun 
13.31 7. May 30. 

X. — Complete Specifications Accepted 

31,84.3 (1922). Muii'ka .Metallurgical Co Klotatirai pto- 
ccsses (0 ioct)Vi‘i mg valiic.s trom on's (I 94.200 ) 

37,221 (1922). Ldwaids and Durant. 3'rcatment ol 

o\idis<''d ores or ol her o,\idis<'d <*om|Hamds ol i opjicr (2B». 102.) 

198.1(1923). Marks (Nitrogen Corporaliou). Manutae 
1 iiin of stis'l and li.xa t ion ol ml logeu. (21 tl. 198 ) 

7702 (1923). Cordmi .md Keith. 'rrealmg oics <‘tc. 
(210.228.) 

19,28.1 (1923). British 'riioiusou Houston Llil. 

(ta'iieral Idectne Co). .MIo_\s. (2H>.3.S9.) 

XI. —Applications 

Baker. 12.917. Si-r }i. 

Baker. 12.918 Sti \. 

Brown, ami 3'c|egunpli Condenser Co, r,fd Insulating 
and di-el<M*tnc m.itenal.s 13,2LM) .Ma\' 29. 

I'Uhs ( Uoi'ssler and 1 las.s|a<*la‘r Chemieal Co ). Idi'ctio'v ^is 
13,110. May 28. 

.hum's (Manhattan lOhn (j leal Snpph Co.. Ine ). Dr\'cells 
13.017. May 27. 

MacKay 13.27.3. .S* r X. 

Ih'niK'rh'lt Llectiic aic tnniaces. 13,129. May 28. 

XIV. —Application 

IVaiilH'. rid<luelion of iuhln'r Iroiu latex 13*0»7 

May 29. 

XV. —Complete Specification Accepted 

.12,214 (1023). Bloklro Osmose Akt.-flos. Mumifucturo 

of gelatin suitublo for oinulsioiLs. (210,748.) 
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XIX. - Applications 

Miln**r tmd Mt'tluxls of nml j)ro!-‘('rvin;’ 

toods. 13,071. 13.07.“), and 13,070. May 2S. 

MX. Complete Specification Accepted 

I OM.S (102 I). SOailisitiLi-nH'diuiii. (JIO.IOl.) 

XX. — Application 

('ai'iatujrl (t'Itniiiihrfio P'iihnk aid A' t ii«n \ jirtii 10. Si la*r ina). 
Miiiitifuatiuo «,)[ <airiiponiids ol I aifnnn 2 ai;.:t‘rir<inM'f 
Ixar/a'iio-1-ca t l)ri\\ 111* acid and ailvah hJiUs tlicccof. 13.315. 
May 30. 

XX. ' Complete .‘Specifications Accepted 

10.5S7 (102.31 Inimy laicinH, u. Htunin^). 

.Manidjichna ot <'lli\I clilotidc. (210,30H) 

2tl,l03 (102.1) I’onij'ia- l''l•c|■c^, and Occhslin. Mjinnfac- 
(ur<‘ (i1 o\\cl li_s lai •^iiiK’ aend. (200.1 13.) 

XXI. —Appllcalinn 

'rian ntdi). Non inilaininaltlc kinctna3o;.;>a[)li films. 13,102. 
Ma\ 20. 

XXI.—Complete Speciflcatloii.s Accepted 

21 ,H0K (1023). Kalnni^, ('<iin‘'1ncK', jind \\c-^lc(>tl, Inc. 
I'lattdj'i'aplm’ dc\cl())»in'.: pi«•ccs.-.f"... (2IM.031 ) 

32,211(1023) Klcktio Osino^c Akt X\’. 


GENERAL NOTES 

Uffkinl Trn^c In(clllKi.'iicc 

'I'lic |)f|iattiiiciit (if Overseas 'I'liKle (I )e\(■l(i|)iiient 
aiicl Iiltellif'eiiee, .‘(ri. Old Queen SI reel, l.nndiin, 
.SAV. 1) has leeeived the folhiHiilfi eiU|iiiries hir 
Jh'ilish ('(Kids. Ifrilish linns may (ihtain Iniiher 
informal inn liy aiiiilvine to I he I leparlineni and 
(inofinj; llie speeilie nnmlier : Ali/iiiliitd : Arlifieial 
silk ((all); AiiAi HI : Steel (1)2.')); While lead, |)i}( 
lead, oil, ehemieals (1127) ; l{ihiiiiin : I’hosphor 
hron/.e eahle (BX. lIMli)) ; Itniisli liiiliii-. Bead, 
sleel (l)ireetor-(leneral, Indi.i Store DepailmenI, 
Branch No Uh Belvedeic lioad, l.andieth, S K 1); 
('(liliulii .Silk (lilS). I,e,dher ((>21) ' Chili : Steel 
(laS) ; Diiiiiiixriii . Silk (liB!) ; l)i iiiiiii.rt \ Iron and 
.sti'el (lilfO) . I)<i)/iIIImlII III/iiililic : .Silk (li-f!)) ; I'Aiil. 
Afriiii : Aerienltural impleinenl.-j (1)22); .Xilhir- 
liiiiils-: .Siiaar (021) : \nr Znilaiiil . Hardware (l>2ii) ; 
Hleetrieally-dri\en eenlrifiifi.d pnmp (AX 1(101); 
Xdl'inll/ ' B('ather (IkiS) , Soillll' A flir<i: Kleelrie 
l.itnps (B.X. loll) , rmliil Shill.'I : llarduare (la.'i) ; 
I'niiiiiii 1 /\ ('op]ier wire (B.X. I(!0.'>). 

Kiirlher emfiiiries are as follows: Aiyciiliiiii : 
'I'inplale (liliO) ; Itrillsh liiiliii : .Steel, hra.ss ('J’he 
Direetoi-Oeneral, India Store Ilepartinent, Branch 
Xh). lo, Bidveih'i’e Hoail, l.amheth, .S.h'. I); Fiiiiiri’: 
('(i|)per sniphate, siil|iluir ((mO) ; Murorcii : Jfides, 
skins (IKm) Ihihniil : I'eifniues ((Mill); lliiiiiiiiiia : 
(lalvani^eil iron wiic (A .X. 102.7); Siril:.iiliiiid : 
Ahunininin (A .\ loltl). Smilli. Afiirii . Silk (072); 
’rurkiji : Atrrienitnral machinery (A.X. 102S) : 

Vfiu'iiilit. : Kaithi/nware (OT.-i) 

Dyestuffs (liiipiirl l<ci;nlali<ni) .AvI. I'liO 

'I’hc following statement rl■latlntr to a()j>lieal ion.s 
for Jiecnees undei' the DystiilTs (Import R(.guhition) 
Act, 11120, made during May, has lieeii furnished to 
the Hoard of Trade by the HvestulTs Advisory 
Licensing Committee. 

The total number of a))pheations received during 
(lie month vva« of wliieh 101 were, from merchants 


or importers. To these should be added 32 cases 
outstanding on May 1, making a total for the month 
of ()2S. These were dealt with as follows :— 

(Iranled—470 (of which 429 were dealt with 
whJiin 7 days of receijit). 

Referred to British makers of similar jii'oduets 
—13() (of wliieli 117 were dealt with within 7 days 
of receipt). 

Referred to Reparation Supplies available—7 
(all dealt with within two days of receipt). 

Outstanding on May 31, 1924—9. 

Of the total of ()28 apiilieations received, .773 nr 
.St) [H-r cent, uere dealt with within 7 days of receijit. 

Trade Information 

The Dorr ('oinjxinij. Engineers, of New York, 
announces tliat its eontinued growtfi has required e 
further expansion of flic Executive Department 
.Mr. .1. V. N. Dorr, IVesident and Oeimral Manager 
since tfie foundation of the company, has airpointed 
Dr. R. R. Moore, at jiresent head of the Development 
Department, as (leiieral Manager. Mr. H. N. Spicer, 
of the Executive Stalf, will .sail on June 4 to London, 
as the first steji of a tour of Europe tliiit will take 
from four to six moiitlis, ami will cover (iraetiealh 
every important industrial s(>eti<)n of Die. ('ontiiieiii 
iNfr. .Spicer will make a special business survey, holh 
ill a general way and in connexion with the Dun 
Company s European busiiu'ss. He will make In- 
headquarters in Ijondoii, at Hi, South Street, EC, 
hut wnll spend most of his time in Spain, llab, 
Austria, (V.eehoslovakia, J’oland, and (lennany. 

I'rench Company News 

The .Soeiete des .Mini's de Dourgi's lit two new bat¬ 
teries, each of 42 coke ovens in August and Oetoher, 
192.3, and a third h.attery of 70 ovens is now ready, 
and a fourtli of 70 ovens is under construetion. Tir 
ensure complete ii.se of hy-|iroduet gas and tar I hr 
eomjiany h,as aeipiired interests in the Soeioti' .\iii 
monia and in the Soeititi'' Hiiiles, (loudrons et Df'i ive', 
and will shortly begin to build a synthetie-ammimi.i 
]ilant. The eom|)any will also .share the use of a tai 
dLstillery at Vmulin lo V'ieil, which will be provideil 
with ample plant for the manufaeture of a. range el 
tar products. 

The Soeiete de Reehelbronnis now proilueingat the 
rate of 3()00 metric toirs of crude oil a month. Thr 
eomj>any'’s relinery is working satisfactorily, and (In 
more valuable products are now being obtained in 
huger proportion. 


PUBLICATIONS RECEIVED 

Till'. Si'Mii ie lli.vr.s ei- (iisss. Hv |{. I’ai tiiirim, 

M It i:,, I) S( , aud W, t; Sliillmg, M.S<. Bp 
laiiukiii Kiiie.sl lioiii. btd., 1!I2I. Brice .tOs. 

\ Shout Hisroiiv oi- I’li k.mistiiv. By Rose Stern, B 
Bp viii t I 111 boiidoii : .1. M. Deal and Sons, l/l l , 
1924. Price 2s. (id. 

Mk( iiAN’ievn RKhKiOKieiTiON. lly Hal Williams. A pee- 
tual study of cold storage and ice. making in all ll''■|| 
aspects.. Revised oilition. Bp. x4 .TOl. bondon Sir 
Isaac Pitman and Sons, btd., 1924. Price 20 m. 
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EDITORIAL 



W E liavf; received from Prof. Bancroft a reprint 
of a paper on tlie Action of Metals on Nitric 
Acid, published in tlio Journal of Fhyskal 
Chiiiiiili'!/ in May this yoar. Tliis gives copious 
extracts from tlie statemenl.s in sundry l)ooks and 
papers on this topic, and a critical examination of 
them. Different writers have considered tlie reduc¬ 
tion .nitric acid by metals, by hydrogen and by 
met alU6 nitrates, without arriving at unanimity. 
AltlioUg:h the main features are known to all 
(liemists. the principles ai'c only now being made 
eiear and a survey of the work is of great value. 
I’mt .Vrmstrong about forty-seven years ago made 
.--lime experiment.s on the effect of metals on nitric 
III id : he concluded that these formed nitrate.s in 
I lie iiMial maimer and that the hydrogen produced 
b\ the (hangc reduced the nitric acid to nitrous acid, 
hipoiiitrous acid, bydroxylaminc and ammonia, or 
some of the.se, in proportions depending upon the 
inet.il employed and other circumstances. Several 
M-ars later came the theory of ionic dissociation, 
.iiul the suggestion by Ostwald that nitric acid in 
presence of a metal splits up into the ions*HO and 
-Nth. and that the various products obtained when a 
iiielal i.s dissolved in nitric acid are the secondary 
I oiiijiounds resulting from the interaction of these 
ions and others. Armstrong's views about the disso- 
' lation hypothesis are well-known ; how' often has 
he told us, "1 know not if in others’ eyes it seem'd 
almost divine, but far beyond a doubt it lies that it 
hid not in mine.” Thereafter many experiments 
Here made on metals and nitric acid, but according 
I > lianeroft, each chemist merelj' used to “ smile and 
look politely round to catch a casual suggestion, but 
iii iile no effort to propound any solution of the 
aiiestion. ’ Bancroft has long pondered over the 
P'ohlem, and with the assistance of Mr. Milligan he 
III inks he has got on the right track ; new methods 
"t analysis have been devised, and we arc promised 


shortly an account of the reactions which indeed are 
eomple.x ami alfccted by a number of variables 
Already he e(.mtirms Armstrong's 1.S77 account, and 
his full memoir will be awaited with interest. Docs 
not this piece of work show how many opportunitie.-- 
for research are close at hand, and ” what man might 
b(‘, would he but do the duty that lies near, and cut 
clubs, cards, champagne, balls, billiard-rooms and 
beer ? ” This quotation w'ould perhaivs make a 
suitable motto for No. 2, Whitehall (tourt. 

There are many other iiroblems concerning the 
commonest reagents awaiting explanation. Does am¬ 
monium hydrate exist ? The statements about this 
material are singularly eonflieting. ami an exact 
knowledge of the behaviour of such substances as 
nitric acid, ammonia and water woukl be of the 
greatest benefit to us all. 

♦ * + 

The Annual Meeting.s of the International Union 
of Pure and Applied Chemistry have been so delightful 
and valuable that tho.se who have participated in 
them hav'c hitherto avoided any criticism. A 
correspondent who has attended several of these 
meetings directs the attention of chemists to some 
matters which require serious thought. We well 
remember the earlj- meetings in Paris and London 
which laid the foundations of the International 
Union, and we think the most sanguine of those 
who were pre.sent did not expect the steady and 
rapid success which has been attained. A con¬ 
stitution and a method of conducting the business 
of the Union were devised, admirable for a young 
society ivhose numbers were comparatively small. 
Prof. Moureu, the first president of the' Union, 
worked so hard during his term of ofliee that the 
Union ha.s now become largo, expensive, important 
and cumbrous. Sir William Pope, now president, 
is proceeding along the path marked out by hi.-’ 
predecessor and, in the opinion of some, it will 
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■ inly be ii quontioji uf a few months or possibly a 
ion pie of years before the Union Internationale 
will begin to pay the [jenalty for rapid and abundant 
'tireess. Aji army eamiot mareh nith the sja'ed 
and ease of a regi*nent or a squadron. It mu.st bo 
content with many restrictions ; nevertheless, it 
goes further and accompli,she.s more. 'The iinport- 
;ince of it.s decisions are .so great and the coii.se- 
qiiences .so serious that many must be consulted 
and much time spent. The little .stpiadion which 
.Moureu commanded li.is already grown to the 
dimen,sions of a btigailc ami threatens to become 
a division. It may lie worth while to consider 
whether its otiginal eonceplion is .still ade<{uate 
toretfceliie working and we have heard from two 
or three eliemisls whose opinions are of value that 
the time is lipe for an elfort to make it.s organisation 
and methods more .suitable to its ])ie.sent dignity 
uid imjiorlanee. That such opinions can be lield 
so soon after the foundation of the L’nion is a str iking 
testimony to the sturdiness of its growth and to 
the tact and enthusiasm displayed by the Bureau 
and ollieials of the I'nion. 

* * ♦ 

A teacher el il iei.ses the pi iei' of " Chemistry ill the 
Twentieth Centurt ' 'This book is a handsome pro¬ 
duction ot some 2.S1) [lages, well written, well printeil, 
and with .some e.veellent illustrations; it costs l.'is, 
net. VA'e ha\ e conipareil it w ith some reeenl chemical 
,111(1 engineering books publi.shed by Jfe.s.srs. Blaekie 
and Son. Sir Isaac I’ltnian and Sons, Ltd , ifessrs. 
Chniics (Iriflin and Conijiany, Ltd, .John Wiley and 
Sons, Tile , iJfe.ssis. Longmans, Green and Co., and 
.Nracmillan and Co., Ltd, and think that taking 
everything into ionsideration this is a cheaper 
book than the .ixerage high-el.iss seientLlie book 
published during the last two \eais. We are in¬ 
formed, and verily belii've, that the contributors to 
this book did their work gratiiitmisly, that knovvk-dge 
miglit be increa.scd, and that if they had been paid 
for their contributions, either what these aro worth, 
or what it is usual to pay Fellows of the I’oviil 
•Society and Knights of the Shire, lh<' co.st of the 
book wiaild have considerably exceeded the Ins. 
ti.wd by the publishers in consultation with the 
.\ssoeiation of British Chemical !^Llnufaeturers. 
J'his .As.soeiation is eomjsised of acute business men, 
. 111(1 it is (piite possible that no other organisation 
could have made so sati.sfaetory a bargain. The 
book, admirable as it is, is not intended for the 
junior inembeis of the ehemical fraternity ; for these 
a set of painphlels has been prefiared at the firice 
of .sixpence each, and a eon.siderable number has been 
sold at Wemblcv and elsewhere. The Association 
of British Chemical Maniif.iet urers lias catered for 
two inijiortant (lassi-s , there is, we admit, an inter¬ 
mediate class lor which many bi.xiks are publttheil at 
different prices. During the last few ycfH^several 
ehemical treatises have been imblished;. it prices 
between a sbilling and ten shillingsvM^Vhy—to 
travesty Coiirteline—should anyone piry seven or 
eight shillings for an umbrella wheh lie can get 
“Chemists and Their Work ’ or and 

iMlmlrt/ for si.xpence 


Jons go, ISii 

A SIMPLE DEDUCTION OF THE LAW <M 
SOLUBILITY PRODUCT 

By J. A. V. BUTLER, M.Sc. 

The old deduction of the law of solubility prodtlfc 
which is given in practically all textbooks o 
jihysicid chemistry rested on the application of tin 
law of mass action to two equilibria. In the tirs 
place it w’as assumed that the concentration o 
undissociated stdt in solution was iiroportional t( 
the ■■ active mass " of th(i solid, i.c., that the undis 
.sociated molecules had a definite solubility. Secondly 
the law of mass action was applied to tho equilibriuu 
between the undissoeiated salt and its ions. Thus 
representing concentrations in square brackets, 

fM-TxfX'] 

[MX] -^*'2 

Therefore [.M ] x [X'J -K. 

The incorrectness of both of these applications 
is now beyond disjrute. The extensive rc.searela .s 
of Noyes and others {J. Amer. Chem. Sac., Hill ci 
x(g.) provetl that the concentration of undissoeiated 
salt (as deli-rmined by conductivity measuremenis) 
is certainly not constant, ft was realised ahnost 
from the tirst that the law of muss action does not 
apply to the equilibrium between a salt and its ions 

Alost teachers have probably felt the imsati.s 
factory nature of this treatment. But the relatioii 
had to be deduct'd somehow even if the inade(pia( v 
of the proof was so glaring as to make it ucce,ssary 
to apoK)gi.se for it in elementary classc'S.' It is 
scarcely pi'oduclive of a proper res^wet for a;ltub|eet, 
to have to make apologies of this .sort and it isThoiurkl 
that a simple deduction which is free frOirn these 
objections and sufficiently elementary for beginncis 
may be of interest. 

This deduction is based on the more elabor.ilc 
statistical treatment recently given by the wriler 
(.7. Fhi/ts. (Jhcni., 28, 43S, 1924). It assumes that 
the ions of a sinqile .salt take paid independenllv 
in the process of solution at the erjstal surfaie 
.Modern knowledge makes this conception inevitable. 
If the salt is almost or entirely di.ssoeiatcd into ioii.s 
in .solution, and if th(‘ solid crystal is rightly regarded 
as a lattice structure built up of jKisitive and negatne 
ions, there is no reason to postulate the appear,uire 
of the molecule at any stage in the jirocess ol 
solution. 

.An ion leaves the surface and passes into solutieii 
when it has luapiired by thermal agitation sunieieiit 
energy to carry it out of the range of the attraetne 
forces at the crystal surface. .An ion beisaiies 
deposited when it reaches the surface from soluliea 
at a place at which it can become permanently 
attached. In the simplest case of a cubic lattice 
a positive ion must be dewsited above a negatne 
one and uire verxd, in order to continue the eiysl.d 
lattice. It follows that the rate at which an j"ii 
leav'cs the surface is proportional in the first )il.ii’e 
to the number in the surfiu-e laytsr, whilst the iwbi 
of deposition of an ion is proportional tq its euii- 
centration in solution and to the number of pl.K'e.s 
at the .surface at which it can become attaelicd. 
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Equilibrium is attained when equal numbers of both 
kinds of ioJLs are dissolved and deposited in the 
-amo time. 

Now consider the state of the crystal surface in 
, oiitivct with the solution. I’ake the case of a 
i vstal normally containing equal numbers of positive 
■Old negative ions in its surface layer. In contact 
.\it)i solution there may be a greater tendency for 
!li(' one ion to leave or to become deposited at the 
-nrface than the other. The faeilitv with which 
|iieeipifafes of insoluble salts adsorb a <'ommon 
.nil is well known. Fajans and Frankenburger 
vf. chem., 105, i!o.'5, i923) have recently deter- 
iiiiiied the amount of silver ion adsorbed by silver 
iiromide crystals and found for one particular dilute 
-.iliition an adsorption of one silver ion for every 
our to ten bromide ions of the exposed surfaci'. 

The result may be roughly illustrated as follows : 
I -liows a cross-section of the two layers next to the 
-iiifiiee of a complete crystal; II the same for a 
iistal with an incomplete surface layer which 
:„i-, lost more positive than negative ions. 

I 

Exposed, .”) , .5 —. 

II 


Exposed, ;i ~ , .”) 

It 1 - i \ ideiit that the loss of a positiie ion expo.scs 
, negaliie ion and t'/ce (vestt. 

Sup|Hise that at equilibrium Nx positive ions and 
\ il \) negative ions are exposed at the surface, 
i lirii we can write tin' following ]>ro|)orlionalities :— 
dati of solution of positive ions — k,X-X, 
ll.ite of depo.sition of positive ions --- k.^N(l x).t'i, 
Hate of solution of negative ions e. k.,N( 1 - 
H.ite of deposition .if negative ions - kjX.xtb ; 

hole ('| and (’,j are the concentrations ot the |io.-ifivc 
mil nen.itive ions in solution. 

I'or equilibrium 

k,Nx 1 k,N(l-^x)(;', 
and le,N(! X) == kjN'xtb 


■A Inch is the law of .solubility ))rodnet. 

It IS evident that if the addition of electrolytes 
■ iKther containing a common ion or not causes 
eiy (liange in the conditions of solution {i.y., by 
dieeting the attraction of the solvent for the ions), 
die quantities kj, k 2 , etc., will not remain constant, 
i lie fact that the “ law ’ is at best an approximation 
led eausc no surprise. Some of the factors afiect- 
i;; till-solubility product have been discussed from 
"Is point of view' in the paper referred to, 

dliemistry Department, 

Univensity College of Swansea 


ABSORBENT AND DECOLORISING 
CARBONS 

By E. R. SUTCLIFFE, Wh.Ex., A.M.I.M.E. 

In view of the interest now being taken in absorbent 
materials generally the following notes on carbons 
made at Leigh will bo of interest. 

These carbons are a development of work done 
during the war when it was found necessary to have 
some more highly active material than the charcoal 
then in use, and, furthermore, to render the country 
less dependent upon expensive foreign carbons. 

It Avas then found that by the briquetting and 
carbonisation of coal a special .structure could bo 
produced, and that by suitable slow oxidation this 
structure could be (leepened and rendered quite 
as active for absorbent purpo.ses as any of the then 
known absorbent carbons, so material was then 
produced and supplied to the Anti-IIas Department 
of a power some .seven or eight times more active 
than that then in general use. 

On the termination of hostilities a large instal¬ 
lation for the production of this highly active material 
was in course of construction, and it is in adapting 
this plant and invention to peace purposes that 
Sutclitfe, Speakman and Co,, Ltd., have now turned 
their energies. 

Further research sliowcd that the carbon manu¬ 
factured under the process was not only of high 
absorjitive power, but that by modifying the process 
the highest ijualities of carbon for dccolorisation 
could be made, and in recent developments carbon 
has been made equal and in some respects siqierior 
to the highest quality of zinc-activ'utcd' foreign 
carbon. 

ABSonitKNT C.XRBO.SS 

Absorbent carbons arc made in many forma and 
qualities, and the development of grading and quality 
will depend largely' upon demand and the purposes 
that open up for thi'ir use. An advantage in the 
carbon made under the procc.ss is that it can bo 
made in any grade from sizes in. to the familiar 
t) to 12 in. mesh, or if required special shapes of 
block carbon can be made. 

No universal standard for absorptive power is 
adopted at prc.sent, but. the highest qualities are 
quite equal to the highest quality of activated 
coconut char, and in small quantities material of 
super-activity has been made. The highest quality 
is suitable for gas masks, and for an absorbent for 
the more e.xpi'iisivc solvents. A lower grade is 
more suitable, say, for benzol recovery at gas works 
or oil works. Other grades of le.ss costly carbons 
are available for use in treatment for wfater puri¬ 
fication, such us treating chlorinated water, oi for 
extracting mqihthnlcnc. 

DeCOLORISI.NU C.4RBONS 

These are made in granular form or as powders. 
One form of granular carbon possesses about three 
to four times the decolorising power of animal 
charcoal. Another type, of harder quality but less 
power when compared with animal cjiarcoal, gives 
the following comparison :— 
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It possesses less power than animal char in taking 
out ui> to 50 per cent, of the colour of a raw sugar 
solution. It possesses equal power to animal char in 
taking out up to 76 per cent. When used for a finisher 
for extracting say the final 25 per cent, of the colour, 
it possesses about five times the power of animal 
charcoal. In general, these carbons are inferior 
for taking out heavy colours, but possess many 
times the power for taking out light colours, as 
compared with animal char. It would appear 
that where po.s.sible an economic u.se could be found 
for treating sugar and similar solutions, first by 
animal char for extracting heavy colours, and u.sing 
these granulated carboiw as a finisher, for which 
purpose they are superior to anunal char. 

Fincl\- ground carbons are made in a number of 
qualities. 'J’he lowest quality is equal to most of 
the imported foreign carbons. A second grade is a 
very higli-quality carbon, having roughly tM'ice the 
decolorising power of the lowest quality, and is very 
suitable for glycerin, oils and fats. There is another 
carbon about equal to the second quality, but only 
of use for oils and fats. 

A special, very powerful c.irbon which is only 
available in limited qiiantities has about three 
times the decolorising power of the lowest quality. 
A furtlier special carbon, also available in very 
limited quantities, is the most powerful known 
decolorising carbon for taking out final traers of 
colour ; it surpasses any other quality of carbon. 

It cannot be said that the above exhaust the 
qualities available, for constant research is being 
carried out on uses to which these substances may 
be put, and tlie possibilities are by no met.ns yet 
cxhairstcd. 

Strange to say, the absorbent and decolorising 
powers do not seem to have any direct relationship; 
this may only be due to the difficulty in arranging 
a comparative te.st, absorption being usually measured 
by taking the time that a given carbon will hold 
back a given vapour and permit none to pass, -whereas 
in decolori.sation tlie percentage of colour removed 
is deternnned,and this involves a condition of equili¬ 
brium. 

AnsoRrTivjs .\nd Drcolorisino 1’owhk 

it would appear that the absorbent and dccoloi'ising 
power depend ujion the dimensions of the minute 
jxires that the carbon possesses, and these dimensions 
evidently varyq depending on the way in which the 
carbon is made. 

Professor Wilhams in his recent paper de.scribes 
the i)ores in .silica gel as being probably long wedge- 
shaped cajiillaries. This exjilanation of a material 
in which the pores arc formed by slow drying and 
by the application of heat from the c.xterior seems an 
excellent one. In carbon the porosity is produced 
first by slow evolution of the primary volatile matter, 
which no doubt produces or forms similar tapered 
capillaries as the substance contracts. The final 
evolution of the residual volatiles, however, does not 
cause a contraction, and it might hea.s8umed that the 
secondary capillaries are parallel and will vary in 
dimensions and number depending upon the shrink¬ 


age the carbon first undergoes in its primAry 
treatment. 

The final activation by slow oxidaUon is an action 
upon the surfaces of these capillaries, leaving them 
in a lace-like formation presenting an enormou..) 
surface. 

A.s8uming the abov’e explanation to be the true 
one, then there is evidence to show that :— 

1 High vapour absorption is aesociated with smali 
primary capillaries. 

2 High decolorising power is associated witli larger 
primary capillaries. 

3 Too great a dev'elopment of the primary capib 
laries reduces the value of the carbon for botl, 
purposes. 

Generally speaking, the highest absorption carhoi, 
possesses low decolorising power when measureri 
by standard laboratory decolorising tests, and tlii- 
appUes equally to coconut and other shell charco.sl 
on tho other hand, a high decolorising carbon possess. - 
fair absorption powers for vapours. 

There is an enormous field open for absorbent 
materials, particularly- for solvent recovery'. Thn. 
are undoubtedly many works in this country to-d.i >. 
where recovery of the solvent wasted would j.nx 
for the installation of plant to recover it in in., 
year’s work. 

It is not generally appreciated that, for benzol r. 
eovery at coke ovens, in most works the use of eaiiM.j, 
following the present oil vvasliers would result m 
the reeov'ery of a further half gallon of oil per ton 
coal. 


ISOTOPES 

J)r. Aston announced in last week’s Natun tii. 
results of further work on isotopes. He coniirm- 
the existence of an isotope of iron of mass .Vf 
Strontium has two isotopes of musses 88 and St. 
Barium is a simple element of mass 138 ; lanthauuii. 
is a simple element of mass 139 ; praseodymium i- 
probably' simple and has a mass of 141, neodymitmi 
give.s an indistinct band 142 to 150 suggesting scvcmI 
isotopes and erbium .seems to contain isotopes liein 
104 to 170. 

It is interesting to find that the elements wlu'-i 
atomic numbers are 57 and .59 are simple and then 
masses elilfer by two units only. The isoto|ii- 
which hav'e odd atomic numbers have nearly alw.iv - 
isotopes whoso masses are all odd numbers; lithuim, 
boron and nitrogen are the exceptions. In almost 
every case there is an isotope which differs ir.im 
an i.sotope of the adjacent odd numbered eleiin i't 
by four units. The rare earths ui this respect al-e 
seem to ho noneouformists. There is hardly ,'cl 
absolutely conclusive evidence to prove whetiui 
there are two concurrent lines of element.s, tin 
odd and the even, differing from each othei I'.' 
fo.ur units at lea.st or one line -with a difference et 
two units at least. Dr. Aston wdll some day ' kar 
up this point. For the convenience of our reafli'i'’ 
we append a hst of the isotopes now known, m.-m>l.v 
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takea from Dr. Cranston’* book bn “ The Strncfuro 
yf Matter.” 

Masses of isotopes 
in order of inten- 
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At. 


slty of spectral 

Iblemeiit 

number 
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.. 1 .. 

1008 


1-008 

Hd 


.. 2 .. 

4 


4 

Li 


.. 3 .. 

6-94 


7. 0 

He 


.. 4 .. 

91 


9 

H 


. . /» . . 

lO-ll 


11, 10 

.' 


rt 

12 00.:i 


12 

V 


7 

144)08 


14 

' 1 


8 

10 


10 
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.. 9 .. 

19 


19 

\e 


.. H) .. 

20-2 


20, 22 

Nil 


.. 11 

23 


23 

Mj, 


..12 

24-32 


24, 25, 20 

\[ 


.. U .. 

27 


27 

■N| 


.. 14 

281 


28, 29. (30) 

31 



.. 15 .. 

3104 




..16 .. 

32-00 


32 

' 


..17 

36-40 


3.5, 37 

40, 30 

\ 


..18 .. 

39 9 




.. 19 .. 

,39-1 


39, 41 

' ,1 


.. 20 .. 

40-07 


40, (44) 

45 



..21 .. 

4,-.-l 


' 


22 

18-1 


48 



!! 23 !; 

.71 


.51 

. 


.. 24 .. 

.32 


52 

Mu 


..25 .. 

,34-93 


55 

! 


.. 26 .. 

.36-84 


50, 54 

‘ (I 


.. 27 

.38-97 


69 

\i 


..28 .. 

.38-08 


58 00 

' 1 


.. 20 .. 

0,3-67 


03, 05 

/;i 


.. 30 

06-;(7 


04, 00, 08, 70 



.. 31 

TO-I 


09 71 



. . 32 

72-6 


74, 72, 70 

\ ■ 


.. 33 .. 

74-90 


75 



.. 34 

70-2 


80, 78, 70, 82, 77, 
74 



. . 3.5 

79.92 


79 81 

M1 


.. 30 

82-92 


81, 80, 82, 83, 80, 
78 

Mil 


. . 37 

8.3-46 


86 87 

■>1 


. . 38 

S7-«3 


88 80 



. . 30 

S9-33 


89 



. . 47 

107-SS 


107 109 

. ■! 


. . 40 

U4-S 


116 



. . .50 

118-7 


120, 11.8, no, 124, 
119, 117, 122. 
(121) 



.. 51 

121-77 


121 123 

' 


. . .53 

120 92 


127 

\' 


. . 54 

l:lo -2 


■129. i:)2, 131, 134. 
1.30, 128. 130, 
(120), (124) 

( 


. . 5.5 

I:i2-81 


133 



. . 56 

137-37 


138 



. . .57 

138-9 


139 

! 

v.| 


.. 59 .. 

J40-9 


141 


. . 00 

144-3 


142- 150 

M 


. . 08 

107-7 


104—17(1 

I , 


. . 80 

200-0 


(197—200) 202, 
204 


I lie i.sotopea of the lirst thirty-nine eieiiients are 
”« known ; the next three are zireonmni, niobium 
’"I molybdenum: Dr. A.ston has more than once 
'■' 11(1 to record their isotopes but, stf far, without 
> ess. The next element, whose atomic number 
■ hi, has not been discovered. A number of i.sotopes 
i l(‘a(h bi.smuth, radium, thorium and uranium 
been identified but there may be other isotopes 
i tlic.se elements of whose existence we are as yet 
-’lorant. It will bo interesting when Dr. Aston in- 
■' t'gates the isotopes of lead, a metal which occupies 
• ‘"omiaent position in the history of isotopy. 


ASCARITE 

An Absorbent used in the determination of Carbon in 
Steel by the direct combustion method 

By JAMES B. STETSER 

During the. progress of the world wav the enormous 
expansion of the steel industry of the United States 
caused a great increase in thci amount of analytical 
w.ork to be done in the laboratories of the various 
steel plants of that country. This increase was 
caused not only by enlarged tonnage, but also by 
more rigid specification both physically and chemically 
for the steel protluced for the allied armies. While 
the work was increased, there was an actual decrease 
in the number of qualified laboratory men, due to the 
great need for chemists in the various wartime 
chemical industries. It became necessary under these 
circumstances, not oidy to increase the accuracy of 
the tests in order to meet spO/Cification.s, but also to 
simplify methods to such a degree that tlie tc.st could 
be run accurately by partially-trained men. 

It will be easily understood then why it became 
necessary for the writer, during the early years of the 
war, while connected with the Pemi Seaboard .Steel 
(.'orporation as metallurgist, to turn hi.s attention 
to the problenf of determining the ])crcentage of 
carbon in steel, in order to simplify if possible the 
methods then in use. 'Phe Eggertz or colour method, 
ba.sed on the as.sumption that the carbon in .steel 
when dis.solved in dilute nitric acid will give a depth 
of colour that varies almost directly as the percentage, 
had to be entirely abandoned. The residts obtained 
by this method on normalised or slowly-cooled steels 
were reasonably accurate, provided the u.sual pre¬ 
caution was observed of having the standard and the 
sample of the same type of steel and the carbon 
contents appro.Kimatcly equal. However, it took a 
man with a well-trained eye to use this method even 
when the carbon content was not over O oO per cent. 
The main difficulty was experienced with the q'lickly- 
cooled furnace preliminaries, even when these samples 
were cooled with compressed air. As the Eggertz 
method gives a different do])th of colour according 
to the form in which the carbon exists, large errors 
were found in the results on these furnace tests, duo 
to the fact that the carbon might exist in any form 
from sorbite to martensite. It proved impossible to 
cool each test in practice so that the, carbon was always 
in the same foini, and hence it was useless to try to 
provide a standard of like heat-treatment. 

Although the combustion method was accurate, it 
was found nocessaiy to reduce the time taken to 
run the test, as the method then in use required from 
ten to twenty-five minutes for each test. When the 
time necessary to take the test, prepare the sample 
and report the tests was added to this, it was fouml 
that a test coukl not be reported in less than fifteen 
minutes from the time it was taken. This interval 
was too great, as furnace changes took place which 
might cause a variation from the desired carbon 
content, and costly delay was sometimes caused by 
waiting for laboratory results when the furnaces 
were ready for addition*. 
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Experiments showed that the eaibon in a steel 
sample eould be eompletely burned to carbon dioxide 
in less than two rninutea after it was introduced into 
the furnace, provided there was free acce.ss of oxygen 
and the furnace temperature was around 0. 
This fact was of little value due to defects'in the 
absorbents then in use. In using the Vanier bulb, 
the most eflieient of the potash bulbs, it was found 
that at least six miuules were rtsjuired to wash all 
carbon dioxide from the train, and even thou there 
wa« .some time lost due to esen|X‘ of water. Ga.s 
could be |iasscd tlirough soda-lime at a rate sutticient 
for our r('(|uirements. This absorbent, however, 
had other defects—it rtspiireil pliosphr)rus jxmtoxide 
as a di ver uliich had u tendency to channel and 
lose nalcr This was a serious defect as furnace 
preliminaries nere not ehecketl and an error in one of 
them, if undetected, could eau.se eon.siderable loss. 
Also the more eflieient scsla-limcs eontained from 
r> to l.t per cent, of moisture, which increased the 
liability of loss. The neeessaiil\' heavy weight of 
absorbent and absorption vessel eausrsl diflieulty in 
weighing as the balance deireased in .sensitiveness. 

Up to tliis time, all use of caustic soda or caustic 
pota.sh us an absorbent had been in the form of a solution 
in .some tyjie of ])ota.sh bulb. We now experimented to 
see if these reagents eould not be u.sed in some solid 
form which would ju'obably have lit lie need of an e.xtra 
dryer. Mixtures with asbestos gave some promise, 
and a t vjie was linally evolved which needed no drier 
whate\er, and at the .same time wius marked by the" 
raphlily with which it absorbed carbon dio.xide. At 
the .same time, it had another peculiar projierty that 
was of considerable value : namely, that the absorbent 
changed in colour as it became saturated with carbon 
dioxide. On account of the sharply-delined di\ision 
of the used and unused portions, it was ea.sy to deter¬ 
mine when it was lu'cessary to recharge the absorp¬ 
tion bottle This material, being ideal for our jmrjiose, 
was put into use in the laboratory using a modilied 
train of our own de.sign, and methods of ])rocedure 
which had been simplilied and standardised. 

In e.stimating the sjieed with which carbon deter¬ 
minations might be made with this absorbent, 
standard steels from the U.S. Bureau of Standards 
were checked in an actual running time of two 
minutes, but the method adopted allowed a running 
time of three and one-half minutes, a measured amount 
of o.xygeu being u.sed to sweep all carbon dioxide 
from tile train, 

W'hmi this absorbent had been in use in the 
laboratory for about one year, an article was 
published in the Iruit Aijc of August 22, 1918, describ¬ 
ing lair 111 ' I hod of determining carbon in the hope 
that it might prove of interest and value to other 
steel works ehemists. There being numerous re- 
(pie.sts for the ahsorbeut, it was put on the market 
under the trade name of “ Asearito,’' and it.s use 
spread so ra])idly that it is now used in the majority 
of the steel lalMiratories of the United States., Asearite 
is distributed by the Arthur H. Thomas, l3o.. West 
Washington Square, Philadelphia, U.S.,4V *tip- 
ulies can be obtained in Great Britain from tite 
District Ghemical Co., Ltd., 1, Uench^Ptch .Avenue, 
London, E.C. 3. 


NOTES FROM WEMBLEY 

A colleetion of apparatus and research ehemicaLs 
from the University of Birmingham has now been 
added to the scientific exhibit in the chemical section 
of the Palace of Industry, in the British Einpiie 
Exhibition. Autoclaves, iurnaces, turbines and an 
electric control for vacuum distillation are among the 
apparatus shown, and, the research ehemieals include 
a number of interesting complex salts of cobalt, 
trimethylstibiue, and other sirocimens illustrating 
the ehe/uistry of selenium, tellurium, molybdenum 
and zirconium. Visitors will find many chemicals of 
topical interest. 

Another noteworthy exhibit in _ the scientifir 
exhibit is to be found in the exhibit of e.xt>lasive.s. 
collected by Sir R. Robertson. This is Dr. B. Fliir- 
scheim's exhibit of tetranitroaniliue (TNA). which 
he di.scovercd. Tetranitroaniliue is the most power¬ 
ful Solid exphxsive which has yet been manufactured 
The reactions by which the explosive is jiroduced. 
.and those by which it is transformed into other .sub¬ 
stances, are shoxvn, together with a table giviiui tli- 
relative strengths of TNA and other nitro-eonijiouiiib 

One is accustomed to the a|)|H.'arancc of rubber in 
the most unex)X'eted jilaccs and forms, but a garden 
made entirely of nibfier is a novelty that sugge.st- 
great possibilities when one considers the “.standard ' 
weather. Tliose who wish to see this " riilibei 
gai'deii. ’ must go to tlie stand of the North Briti'-h 
Rubber Oo., Ltd., in the Rubber Section in tin 
Palace of Industry, wliere they will Hud an old-woiM 
garden w'ith a ’ crazy ‘ pa\ iiig jiath through ,i 
lawn, with borders of flowers, with rambler roses ami 
clematis climbing up a loggia, and a fountain, com 
plete with w'ater-Iilies and goldlisli. Everytliinu 
earth, grass, flowers, foliage, crazy paving, foimtiun. 
lilies and goldlish all made of rulibor, and m.i\ 
1 ‘ITective, too. 

Mention should be made of an artistieally-prodiii i ii 
booklet illustrating the products of the Wasbiiiglim 
Uliemical Co,, Ltd., Washington Station, Uuiiiil\ 
Durham, the inamifaeturera of the vvell-kiiow i, 
“ Pattinson's'' magnesia. This eompanx, which 
not far short of it.s eeuteiiarv it was founded in 18lii 
by two Eellow.s of the Royal Society, 11. L. Patliin-oi 
and R. S. Newall de.scribe.s the various kinds oi 
magnesia and magnesium carbonate that it makes m 
the booklet, which contains illustrations of the lirm s 
works, qunrrie.s, laboratory, and provides luiuli 
interesting, as well as useful information for Imyeis 
It is worth noting that the Wa.shington Cheinieal Cn 
invites i orrespoiideiiee regarding new or exteml"! 
uses for it.s products in industry or jihannacy. 

Those wlio wander in other jiarts of the Exhiliii'.''i 
should not fail to visit the stand of the Non-Eeii'M- 
Metal Trades .hunt Committee, on which the Institnii' 
of Metals has a remarkable display, illustrating t'"' 
cormsion of eoiuleiiser tubixs. Diagi-ams ami actuii 
sjieeimcns are jirovided to illustrate each typ'* "• 
corrosion, and the formation of scale. Df go 
interest is the series of specimens of alumiiu'ua 
treated so as to lie resistant to sea-water. A nie.iiv 
has now been found of not only making alnmiiu'iiii 
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rf«i»tant to corrosion, l)ut of colouring it. Indeed, 
it is suggested that coloured aluminiiiin could be 
\iscd in thin sheets for decorative panelling and even 
jis wallpaper. It should be noted that the Institute 
of .Metals has prepared a booklet admitting visitors to 
the meetings and library of the Institute during the 
|)eriod of the Exhibition. These booklets can be 
obtained either fioin the Institute, 30, Victoria 
Street, >S,W, 1, or from Stand 237, Palace of Engin¬ 
eering, 

,\griculture does not lend itself very well to exhi¬ 
bition, but the display jirovided by the Ministiy of 
.Agriculture in the (Jovcrnmi’nt Pavilion is worth a 
lengthy visit. Rothaiusted. of course, li«>ms large, 
with an excellent exhibit designed to illustrate tlu- 
projXTties of the soil and some of the methods used 
tor its improvement, but thciv are also displays 
I elating to plant and animal health and iiuprovi'meut. 
diseases and pt'sts of animals and plants, farm 
engineering and agricultural economic.s. There are 
kiiioraatograiih films and a useful guide-booklet to 
help the visitor. 


FORTHCOMING EVENTS 

IliuTiBH EMi’iitt: E.xhibitio.s. Cont.-reiK-'- on 
“ Heo-dlty the Ouhls ut Natliiu.d iitid III- 
<hiMtr i;d EtliiieiK.!.” to he helil in ('onlereiu e 
Ifidl 3, -it \\'eiiil>ie>. 

.Iul\ U hioeiETV or t'MK.Mieo, Imicbthv , .\niui.it Geiieiel 
PJ Mi'eting to tie held at hive-rpool 

July 1-5. The Institute or Cuemistuy Stcuf.nth' A.s.so- 
ciATioN (fjONDON). Visit of ChcDiical Students 
to Wonibley. At 9.45 a.ni. iiu Inaugural Meet¬ 
ing will ho held at University College, Gower 
Street, AV.C. 1, at whieh the President of the 
Institute, Prof. G. G. Heudorsoti, UU.D., 

F. U.S., will take the chair. Mr. \V. .1. U. 

Woolcoek, C.B.E., General Organiser of the 
Chemical Section of tho Exhibition and Presi¬ 
dent-elect of the Society of Chomical Industry, 
will oxplaiu the objoct-s of the exhibits and tho 
.sjiecial feaiiires of interest. Prof. W, P. 
Wynne, C.B.E., F.B.8., President of tho 

Chemical Society, hopes ,U> support the e|ieaker 
at the meeting. The cost of tho visit, including 
leturn ticket to Wembley, entrance to the Ex¬ 
hibition, and ticket for luncheon, Will bo 5s. 
Further information can be obtained from Mr. 

G. S. W. Marlow, 30, Russell Square, bondon, 
W.C. 1, and applications should be made not 
later than June 2S. 

Sopi 8 Institute OF Metai.s. Annual Autumn Jteoting, 
toll, to bo opened at the Institution of Mechanical 
Engineers, when. W. M. Corse, 8.B., will 
delj^r the annual Autumn Lecluro. On 

September 9 the morning will bo devoted to 
reading and discussion of papers, followed by 
luncheon at tho Connaught Rooms, Kingsway, 
the afternoon to be spent at tho British Empire 
Exhibition. On September 10 further paiiers 
will bo presonteif for discussion, tlio afternoon 
being devoted to visits to works. A reception 
will be held in the evening at the National 
Physical Laboratory, Teddingtou. A detailed 
programme will be issued in Aiigmst. 


SOCIETY OF CHEMICAL INDUSTRY 
ANNUAL GENERAL MEETING, 1924 
PATRON I H.M. THE KING 

The Annual CJcneral Meeting of the Sooiety of 
Chemical Industry will bo held in the Arts Theatre, 
The University, Liverpool, on Wednesday, July 9, 
1924, at 10.30 a.m. 

The following is the Programme :— 

Tuesday, July 8, 9.0 p.m. Informal Reception by 
the President and the Local Committee at tho 
Midland Adelphi Hotel. 

Wednesday, July 9, 10.30 a.m. Annual General 
Mooting in the Arts Theatre, The University, and 
Presidential Address, ' ‘ A Neglected Chapter in 
Organic Chemistry: The Fats.” 2.30 p.m. Vbit to 
Write Star Liner, " Cedric,” and tea on board, by 
invitation of the VVliite Star Line. 8.30 p.m. Recep¬ 
tion and Dance in the Town Hall, by invitation of the 
Rt. Hon. Tho Lord Mayor of Liverpool (Arnold 
Rushton, Esq.). 

Thursday, July 10, 9.4.") a.m. Messel Memorial 
Lecture by the Rt. Hon. Viscount Leverhulme, in 
the Arts Theatre, and presentation to tho Lecturer 
of the Society's Mes.sel Medal for 1924. 11.30 aou. 

Visit to the Works of Messrs. Joseph Croslield and 
Sons, Ltd., WaiTingtoii. Luncheon by invitation 
of the Directors. Inspection of the Works of Messrs. 
Joseph Croslield and Sons, Ltd. (’oat of travelling, 
os. 7.30 p.m. Annual Dinner, in the Midland Adelphi 
Hotel. Tickets, exclusive of Wines, 123. Cd. 

Friday, July 11, 10.0 a.m. Business Session in the 
Physics Lecture 'Theatre, The University. 1.0 p.m. 
Luncheon at the Midland Adelphi Hotel, by invitation 
of the Chairman and Directors of The United Alkali 
Co., Ltd., followed by visit to Works of The United 
Allmli Co., Ltd. Cost of travelling, Ss. 6d. 7.30 p.m. 
Dinner at Port Sunlight, by invitation of tho Chairman 
and Directors of Messrs. Lever Bros., Ltd. Cost of 
travelling, 2s. Cd. 

Saturday, July 12. About !) 3 ) a.m. (details later). 
VTsit to Lake Vyrnwy. Inspection of the Liverpool 
Corporation Waterworks (limited to 150). Luncheon 
and tea, by invitation of the Water Committee of the 
Corporation of Liverpool. Arrive Liverpool about 
9.30 p.m. Cost, dinner on train included, 258. 

Unofficial Excursions. Tickets to be booked in 
Liverpool at Reception Room:—Chester, River Dee 
and Eaton Hall; Isle of Man; Llandudno and 
Beaumaris (sea); Lake District (two days). 

Members intending to attend the meeting are 
requested to send their applications, accompanied by 
the appropriate remittance not later than the 28 t]h 
June to Mr. E. Gabriel Jones, City Laboratories, 
Mount Pleasant Liverpool, to whom all inquiries 
relating to private hospitality, railway travelling 
and other matters connected with the meeting should 
be addressed. 

J. P. Lonostaff, 

General Secretary 

c2 
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MEETING OF COUNCIL 

The monthly meeting of Council was held on 
June 13, 1924, the President (Dr. K. F, Armstrong, 
F.R.S.) in the Chair. 

It was unanimously resolved to confer the Honorary 
Membership of the Society on Monsieur Ernest 
Fournoau, of the Pasteur Institute, Paris, and on 
Monsieur Armand Solvay, I're.sident of the Soci^t^ 
Solvay et Cie, Brussels. ' 

The President reported that ho had been elected 
Chairman of the Committee appointed by the Federal 
Council to caiTv through the Scheme for obtaining 
a Central House for the various Chemical .Societies. 

The Accounts and Balance Sheet for 1923, and 
the Annual Report of Council were approved. The 
J reasuror pointed out that during the first five 
months of 1924 a considerable reduction has been 
effected in the cost of printing and publishing the 
Journal by the introduction of certain economies. 

A Cordial invit ation was received from t he Yorkshire 
Section to hold the Annual General Meeting in LeetLs 
in July, 192.'), anti it was unanimously agreed to 
recommend its iicceptanco to the Annual Meeting. 
Reports of various (lominittees were submitted 

and IHinctnbers were elected:.Home 15; Overseas 3. 

The arrangements for holding the Antumn Dinner 
of the Society in London were remitted to the House 
Cfnnmittee, anti the Committee was given executive 
powers during the xaeation. 

The next meeting of Council will beheldtuiWetlnes- 
day, July 9, at It) a.m., in the Univer.sity, Liverpool. * 

LIST OF MEMBERS ELECTED, June 13, 1924 

.tllilioiie. lleriiartl 109. Suiulcrl.Tiitl Road, Fori- t Hill, 
London, S. E. 2:i. (Chemist. 

.Vnder.son. .lainea T., (i. .Sjeaniore (trove, Rngt.y. .tiia- 
l.vtienl I'lienu.st. 

ll.M'ne, (ieoige T., 21, Alexandra Itoad, .ViimIoII, Lj tham, 

J. .niC’,. I*ioles^or of Clieini.stry. 

(trillin, Ken.n-Oi ^1., High .Strt'ct, -tnekland, New Zea¬ 
land. Hmeintnt'nl .-tn.il.v.st. 

(tnthrie, Fianeis ('., L>ndliurnt. .Mossley Hdl, I.iverpool. 
Leetno'r in ClK'tni.stry. 

(tiittiii, Henry, Titusville, Foughkeepsio, New York, 
U.8.A. Engineer (Jounscllor. 

Haiiiilttni, (Uiarlos If., e/o Me-s-srs Win. (lossage and Sons, 
Lttl., Widiios, C'hairinan. 

Hollidaj, tieorge C., Reydon Hall, Wanstead, London, 

K. il. Ittvsiaireh (JieiiiiKt. 

Keywortli, Charles M., 39, Ro^slyn Street, .tigbiirth, 
Lnerpool. Chemist. 

Leseher, T. Edward, .56, Hanover Street, Liverpool. 
Managing Director. 

Maurer. Edward. St. Thomas’ Laboratories, Commercial 
Road, Portsmouth. Research C.hemiflt. 

Merchant, Douglas .1., 61, Newbridge Road, Bath. 

Cheinrst. 

.Moors, All.crt E., “ Brookside,” Noriimn Road, Runcorn. 
Tanner. 

O’Sullivan, Daniel .1., c/o Pulilic, .tnalyst, Kghnton 
Street, Cork. Analytical Chemist. 

Itead, Douglas K., Box 161, East Angus, Que., doi^ltda. 

Cheirii.st. , 

Roherte. Miss Muriel, 36, The Judges Drive, Jfewjtfiain 
Park, Liverpool. Analyst. 

Towers, John S., Laurel Bank, Woolton Road, WaveHre.’, 
Liverpool. Laboratory Furnisher. 

Turner, Charles F., 27, Elsmere Avenue, .tigburth Road, 
Liverpool. Analyst. 


JvHW 20, 1924 


CHEMICAL SOCIETY 


At an ordinary scientific meeting held on Thursday, 
June 0 , the lYesident announced that an extra¬ 
ordinary general meeting would be held on Thurs^y, 
June 19, at 7.46 p.in., and would be followed by 
an ordinary scientific meeting. 


Mr. H. BuTge.ss read the following paper:— 


Studies in dynamic isomerimt. Part X VI. Mutarota- 

tion of beryllium benzoykamphor. Formation of an 

additive compo^md with chloroform. The, optical 

activity of beryllium. (With T. M. Lowrv.) 

(a) BKRYLLitTM benzoylcamphor, Be(C„Hi,Oj)j is a 
colourless crystalline compound melting at 208“. 
It is remarkable for showing a slow mutarotation, 
e.g., from 490“ to 443“ in benzene. The materia! 
can be recovered, and after slow crystallisation 
exhibits the same high initial rotation and subsequent 
mutarotation as before. The mutarotation can be 
catalysed by piperidine, but benzoic acid produces 
also a permanent decomposition. Measurements of 
solubility, with and without a catalyst, have given 
the proportion of the initial form in the final equili¬ 
brium-mixture in alcohol and in acetone, whilst 
from concurrent measurements of the optical rotatory 
power of the saturattsl solutions the siiceilic rotation 
of the unknown labile isomcridc in these two solvents 
has been deduced. 

(b) Beryllium benzoylcamphor unites with two 
molecular proportions of eliloroforra to produce flu- 
additive compound Be(('i,Hi 902 ) 2 , 20 H('l 3 . Tins 
crystallises in prisms instead of in discs ; but these 
gratlually become ojiaquo by loss of ehlorofonii. 
When dissolved in benzene or acetone, the additive 
compound gives at once the final rotatory power of 
beryllium 'benzoylcamphor in these solvents ; but 
when dissolved in chloroform the last stages of a 
rapid mutarotalion were, observed. The free beryl¬ 
lium comjvound also exhiliits a very rapid mutarotii- 
tion in ehlorofonn, w-hioh appears therefore to have 
a definite catalytic action on the mutarotation. 

(c) The cause of the mutarotation is not certain, 
but it is attributed provisionally to the opening out 
and closing again of the ring-system of a co-ordinated 
complex of the cyclic type. 


Dr. N. V. iSidgwick remarked that the i.solation 
of a compound with chloroform was unusunl, 
although the solubility of these substances was 
usually greater in cliloroform than in benzene. 

Frof. C. K. Ingold recalled that failure to isolate 
two eiiolic forms (and their metallic derivatives) i>l 
ethyl acetoacetatc : CHj-GfOH) : CH COoEt nml 
('Hj-GO-CH : C(OH)OEt, had previously been quoted 
by Prof. Lowry as proof of(Cyclic polar structure ; 

CH 


CH3 C^ '^>OEt 


O- -O 



although the sjjeaker had pointed out that <lnc 
consideration had not been given to such sucve.ss 
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in the cases of ethyl fonnylphenylaoetate and ethyl 
,s-diacetylsucoinate. The new evidence for the exist- 
i-n<!e of’ two series of metallic derivatives in the 
case of benzoylcamphor was at variance with this 
untenable hypothesis; isolation of the unstable 
free enol of benzoylcamphor would decide the point. 
I‘’urther, it seemed that the co-ordination of the 
metal required proof; solubility in organic solvents 
was inconclusiv'e evidence since many salts of the 
-implc fatty acids, e.g., copper butyrate, are freely 
soluble in organic media. 

I’rof. Lowry said that an unexijccted discovery 
was that metallic derivatives exhibit inutarotation 
it all; chloroform stopped the rotation of nitro- 
I .imjhor but was a catalyst of the mutarotation of 

I he metallki derivative. It must be admitted that 
t iic co-ordination compounds of beryllium are 
icirahedral, and the evidence showed beryllium 
ii. iizoylcamphor to be a co-ordination compound. 

II is own explanation of the phenomenon was funda- 
iiicnlally that of Prof. Morgan in the case of basic 
iicrvllium acetate. The speaker had obtained now 
.Miicnce, based mainiy on absoqrtion spectra, that 
I he copper salts of the higher fatty acids are probably 
, ii.iirdinatcd. 

I’rof. Lowry then read the following paper ;—• 

of valencg. Part IV. Ahsorptimi spectra of 
camphor, henzylidcnecamphoT and camphorquinmie. 
(Witli Miss H. S. French.) 

(a) \ .snr.i'TioN of camphor in alcohol shows a band 
at log f -I'f)?, A 2880 A.U. In bonzylidcne- 
cainphor the band is moved to log e-i4-32, but 
the wiui -Icngth is practically constant at 29(MI A.U. 

III caiuphorijuinoiic the wave-length is altered to 
•hi.'iO A.U., but the intensity remains practically 
coustaiit at log €=1'4(5. 

(h) The bearing of these ob.servations on the origin 
of ri.sibic colour, and on the theory of rotatory 
lll^l»cr^ioll i.s discussed. 

Mr .1. 10. Purvis said that the use of the iron arc 
loi the study of .ibsorption spectra is defective 
oil account of its irrrgularity, whereas the radiations 
ol (he spark are regular and constant within the 
iwiial allotted time. Benzaldehyde in alcoholic 
M'hition gives bands at A 2850 and A 24.50; the 
I imphor hand is at A 2880 (Lowry) or A 2850 
(I’uni-). The bctizylidenecamphor band at'A 2900, 
Midi lbs greater intensity, might therefore be caused 
b\ the overlapping of the bands still present in the 
(ao diltcicnt sj'stems ; no mention had been made 
"f the fate of the benzaldehyde band at A 2450. 
An.iin, the camphor band shows no resolution into 
' i rie.s of narrow'cr vapour bands ; the benzalde- 
h'dc hand at A 2850 is resolved into a number of 
! 'icr hands when in the vaixrrous condition, but 
dr- hand at A 2450 undergoes no such resolution. 

’ h'- cainphorquinono solution band also splits up 
' i number of trarrower bands in the vaporous 
"udiliou. Mr. Ihirvis suggested the desirability 
' ' a comparison of the vajKJUr of benzylidenecamphor 
i!li those of benzaldehyde, camphor, and camphor- 

.none, and in fact an extension of such comparisons 

• all observations of absorption spectra. 


Eeplyiug, Prof. Lowry expressed the opinion that 
the source of light W'as, in these exj)eriment.Si of no 
consequence. 

Dr. J. Kenyon then described : - 
The resolution of a-lerpincol (with A. T. Fuller). 
d/-a-TEBPlNEOii has been resolved into its optically 
active components by the fractional crystallisatiou 
of its hydrogen phthalio ester with four different 
alkaloids. Thh a-tcrpinyl hydrogen phthalates thus 
obtained show [a]n i. .‘lO-V"’ in ethyl alcoholic .solu¬ 
tion, and on h 5 'drolysiB with alcoholic [sitash give 
optically active a-terpineols of i a]i)“±100-5^ in the 
homogeneous state. 

d-Terpinyl hydrogen phthalatc, when heated with 
aqueous potash, gives d-limonene of |aJn’*®4 I07-8'’. 
The formate, acetate, yiropionate, n-butyrate and 
M-valcrate of the active terpineols have been prepared. 
The rotatory powers of these esters lie on a smooth 
curve except in the ease of the propionate whicdi 
shows a slight exaltation ; the latter effect is en¬ 
hanced when the rotatory powers are determined in 
solvents. 

Dr. B. H. Pickard congratidated the authors on 
the first complete resolution of a tertiary alcohol in 
bulk, and on the succc.ssful aj)plication of the 
phthalio ester mettuul in such a ease. The use of 
four different alkaloids jiractically excluded the 
possibility of formation of mixed crystals. 

Prof. 0. S. Gibson, also extending his congratula¬ 
tions, said that in similar work he had experienced 
difficulty witli mixed crystal formation. It was 
siiecially interesting that resolution was obtained 
eipially well by brucine and .strychnine. 

The twelfth Farailay Ijecture was delivered on 
Thursday, June 12. at the Royal Institution by 
Pi’of. R. A. Millikan, of the California Institute of 
Technology, Pasadena. In introducing the lecturer 
the President, Prof. \V. P. Wynne, ob.seiwed that by a 
hajipy chance the first, lecture since lt)14 was to be 
delivered by a citizen of the great nation across the 
Atlantic ; a man whose researches on the electron 
were as highly appreciated here as in his own country. 

Prof. MiUikan commenced his <liscourse by saying 
that he would iiresenf. an account of the pre.senl 
status of the " discrete ” and " continuous ' points of 
view in the consideration of electrical and o])tical 
phenomena and would endeavour clearly to differen¬ 
tiate lietween fact and fancy. After a reference to 
Maxwell’s repufliation of the atomic view of electricity, 
he began with the as.sertion that the electron is no 
longer an hyiiothesls, and described hu “ oil-drop " 
experiments to prove that an electric charge can be 
varied only by definite stages. The dimensions of 
positiv'c and negative electrons might for practical 
purposes be ignored, although it was an unexplained 
fact that the former has a mass 1845 times as great 
as that of the latter. Among the ■' agreed facts, free 
from fancy,” were mentioned the concentration of 
positive electricity in the nucleus of an atom, and 
its equality in amount to the negative eleet^icit.^■; 
the variation of the unneutralised electrons by unit 
stages from I to 92 (tribute being paid to Moseley’s 
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work in lliis direction) ; the signitioance of atomic 
weight and atomic number ; radiation of the outer 
electrons by falling from an outer to an inner energy- 
level : ami the confirmation of the I’lanek-Kinstein- 
Bohr law of radiation. 

Remarking that these facts acre pniof enough of 
the amazing advances made during the pa.st fifteen 
ii'ars, the lecturer admitted, amid laugliUT, that 
knowledge was now de.'-irable of " how the electrons 
spend their lei.sure time when not radiating ; whether 
they should he regarded (as by the physicist) as 
active, or (as by the chemist) as loafing around on 
the corners ot <lry goods tioxes. " VVIiilo not entirely 
admitting their a|)plieability, he mentioned the 
a.s.snmed validity of the electromagnetie, laws, and the 
existence of locabsed valencies, as representing the 
chief opposition to Die former view, and then jiro- 
ei-eded to ileseribe tht' ((uantitative successes of the 
orbit theory, with Incidental reference to his own 
I'Xperimeiital work on ‘'.stripiied atoms, " wheretij 
the pri'cise etfecl of t he twoelose-inekvtrons in .screen¬ 
ing the otlier electrons could he computed. If the test 
of trut.ti was the accounting for old relationshi|)s and 
the successful jiredietion of new ones, then the orbit 
theory must he aece(iled, and the stationary electron 
theory rejected. 'I'he electronic and .'Ub-atomie 
world was being revealed to the modern )ihysiei.st 
with consistency and detiniteness ; the tlu'ory. like 
that of the atom it.self, would in its evolution admit 
of addition, hut not of subtraction. 

.\raxwcirs dielectric theory was then subjected to 
criticism, rather from the ]H>int of view of the situa¬ 
tion created by modern discoveries regarding < leetro- 
magnetic wave jihenomena than that of its oiiginal 
foundations. 

Although Kinstein's e<iuation had met with general 
aeeeptanee, the idea of light ((uanta was still viewed 
with suspicion; I’rof. .Millikan, however, described new' 
experiments which had ))r<«luced unambiguous evi- 
ilenee for the reality of the Compton elTect. so that 
not merely the e(juation but also the Kin.stein conee])- 
tion is having new siieee.sses. In fact, atomic 
conceptions in the field of ether waves .seem at the 
moment to hold the masUr-key to progress. 

The President then invited Prof. Millikan s aeee])t- 
aiice of the Farailay Medal, the highest honour which 
the .Society could bestow in apjireciation of his 
w (inderful discoveries. 

A I'ote of thanks was profaxsed by I’rof. F. (I. 
Jlonnan. who said that the .Faraday Ixictureship had 
enatiled them to bring to lauidon many of the greatest 
men in the scientitie world, among whom the pre.sent 
lecturer held a verx' high ])lace. The s{ieaker s own 
exjM'rienee was that among the great things for which 
the I'nilcd States of America were justly' renowned, 
the greatest was their si'ienee ; there hoel always 
been great American scientists, but the laat .iaygn 
ytiars were specially marked by their ’ 

enthusiasm. 

.Sir Oliver Lodge, sieonding, congratiilatflff the 
Society on being able to hand the Faraday^Sfedal, 
in Michael t'amday's own .Tyccturc' Theatre, to a 
worthy successor, and testitled to the brilliant 
scientific ivsnlts being achieved in America. Ferson- 
.dly, he agreed with Prof. ."Millikan in accepting the 


orbital atom, but he was not surjirisetl that chemista 
were inclined to shy " at it. 

The vote having been carried with acclamation, 
Prof. Millikan said that he was deeply touched by the 
heartiness of the welcome accorded to him ; the medal 
and its associations were to him an exceedingly 
jireciou.s honour. Moreover, the medal was pre.sentcd 
in the Royal Institution, where Faraday worked, by 
jieople of that stock wliom he regarded with the 
alTection which exists between children and their 
parents, and he assured them that in his country 
the sentiment was widesjiread and controlling. It 
was not, after all, so much a question of where one 
lived ; the development of science diminished the 
importance of geographical position. Nevertheless, 
the future of the Anglo-.Saxoji race was one wdth the 
future of Kngland. 

A vote of thanks to the members and managers 
of the Royal Institution terminated the proceedings. 


THE SOCIETY OF DYERS AND 
COLOURISTS 

d'lu' annual dinner was held in the Hotel Victoria, 
Nortlnindierlaad Avenue, London, on June 11. 
The guests included ])r. E. F. Armstrong, F.R.S., 
president of the .Society of t'hemleal Industry : 
j)r. ('. Doree, Chairman of the London Section of 
the society ; Mr. W. .1. U. Woolcoek, of the Association 
of British Cheiuii’al Manufacturers; Mr. W. \V. 
Lcuehars, Beuter Warden of the Dyers’ Company . 
and .Sir Max Mnspratt, (’hairmaii of the Council 
of the As.sociation of British Chemical Manufacturers. 

T)r. E. F. .Armstrong, in jiroposing the toast, of 
the Society' of Dyers and Colourists, said they had 
succeeded in spite of the jxilitician in producing a 
big pro]Hirtion of the colours u.scd in Britain and 
in buikling uji an iiulustrv of wliiih ttiey' xvere very 
jiroud. The President (Mr. S. J. Pentecost), in 
re.sponding said tlie jiast ten years had juslitied tin- 
optimism of those who desired to see Britain once 
again prmluce the colours needed for tier fcxtilc 
industry. Tt was tlie duty of tlie Government 
of the day to foster and maintain the dye.stutfs 
industry of the eountrv and to encourage researcli 
ill the eoal-tar industry in every way. Mr. L. J. 
Hunt, Prime Warden of tlie Dyers’ Company, in 
proposing “ Allied Industries,” said his eoni])auy 
was the oldest connected with tlio industry, t.lieir 
rccord.s going back to the Kith century. Mr. H. J. 
Holroytl, Cliairmau of the National Ecderatioii 
of IJycis and Cleaners, responded. 


TDiry„H. A. Wilson, professor of phy.sics in the Hie 
lii.stit^«, Houston, Te.xas, U.y.-C., has been apjiointi .l 
to the e^r of natural philo.sophy in the Universiti 
of Glasgrt® Born in Yorkshire, lYof. Wilson studi' '' 
at fjeedsji^Jfeiiin and Cambridge (where he w<e 
Clerk student in the Cavendi.sh Laboratory ) 

iiial became profe.ssor ot phy.sics in King’s (.'olleg 
London, in KKH. In IfKHI, he occupied the chae 
Ilf jihy.sics at McGill llnivcrnty, Montreal, and i" 
1912 he went to the Rice Institute. 
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CORRESPONDENCE 

A NEW HOT-AIR BATH 

Sir,- Perhaps some of your readers 'will be inter- 
t>.ted in the hot-air bath here described. When 
distilling or heating inflammable liquids in a flask, 
the flask may crack and the liquid spill over the 
Itench and cause a serious tire. 

The heater here deseiibcd is so formed as to 
minimise this risk of fire, and to enable one to recover 
.1 largo proi)ortion of the contents of the flask. 

Further, when subjecting a valuable substance 
if.jf., Menthylamine) to steam distillation, should the 
flask break, the heater will retain the aqueous mixture 
which can bo poured into another flask. The small 
hole, X, is for pouring off any liquid not got away 
'hrough holes D. X is plugged with asbestos fibre 
when heater is in use. 

The heater is made up of : (i) a cone, B, well made 
.itid watertight, with eight fin. holes, T), jmnehed 
,is near as practicable to the common .scam of A, B 
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■ nd t:: (ii) a cone, A, with the apex cut away, and 
.’i.ivmg haJf-a-dozen serrations, E ; (iii) a cylinder. Cl, 
•1 depth equal to depth of cone B. 

A, B and C are lap-jointed, as shown in Fig. 2. 
I he flask sits snug in the cone A, and is subject to 
'i'aiuig by hot-air and conduction, eliminating 
louble dtie to local heating. 

Dimensions are : Cone B, 8 in. diam. x 4 in. deep. 

1 he diagrams will explain the rest. Thrw legs can 
’ '''fitted to the cylinder walls (0), which will then 


make the heater self-contained, to be used in con- 
junetion with a Bunsr^n burner. The heater is very 
satisfaetojy for tcmiieratures up to 140° C.—I am. 
Sir, etc., G. A. CoiiiKSON 

Organic Laboratory, 

The University, Lee<ls 


WHAT A MEMBER THINKS 

Dear Mr. Krlitor,—Your i.ssue of March 21 has 
just reachctl here. Now, about your articles written 
for the non-technical reader. Quite frankly, the 
technical man who is so absorbed in his technicalities 
that he cannot convert his knowledge into common- 
sense language is one of the chief enemies of science. 
It .should be possibk^ to st.atc si'ientific truth in .such 
language and in such a maimer that an ordinary 
well-educated non-technical person should be able to 
comprehend it. 1 do not ncce.ssarily say use it. 
I, for one, am glad to tell you that your articles on 
elementary things arc. very widcome indeed to a busy 
man down under. Many thanks for vour articles on 
Evaporation; they arc just what I want.—1 am, Sir, 
etc., H.Aiinv Wiu-u.M.s 

Botany, 

New South Whiles 
May 5, 1024 


CHEMISTRY IN THE 20lh CENTURY 

Sir,—I have reail the review of ' Chemistry in 
the Twentieth Century, ’ and your comment thereon 
in the current number of your Jouriid!. I am not 
sine whether the Ueviewer “ damns with faint 
praise,’’ but f, and many other teachers, will feel 
inclined to damn the publisher, and whoeviu' else 
is responsible for the prepo.sterous price at which 
the book is publLshed. Fifteen shillings for VllI |- 
281 iiages ! ! A book of this kind surely should be 
sold at a prieolow enough to bring it within llie reach 
of schoolboys and schoolgirls. A reallv interesting 
book of tins tv'pc is simply invaluable td the teacher. 
Cannot something be done to bring sui li a story of 
real scientilic aeliievemcnt into the hands of those 
to whom it would he useful?—! am, .Sir, etc., 

’I'eacjieb 

COULD NOT A CHEMOR PRACTISE CHEMISTRY? 

!Su',~ I am not willing lhat the Canadian-horn 
suggestion to coin the word ' Chemor ’ us a desig¬ 
nation for memliers of the chemical profession 
should be dismi.s.sod with so sliallow a witticism 
as eoneludes the letter of >Ir. John 8. Boiisfield of 
Cambridge in the issue of Aju'il 25. 

Mr. Boiislicld asks wlmther I would .say, '■ 1 am 
a chemor and I practice chemorry.” Certainly not. 
Mr. Bouslicld might jirovidc himself an idle hom-’s 
amusement by apjilymg his suridy' original prhieiple 
of word formation to the designation of the occupa¬ 
tions of tlie actor, auditoj', uutJior, doctor, jiaslor, 
jiroctor, procurator, tutor, etc. To add zest to his 
pursuit I chaUengo him to jiroduee a shiglc parallel 
to the form he creates to ridicule. 
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(So far as I am aware no one has felt the need of 
a new word for our oecupation. " Chemistry 
serves the purpose quite Well. But the actual need 
of a word to distinguish the ‘"qualified chemist’’ 
from the man who revels in the various designations 
of apothecary, chemist, chimist, dispensator, dis¬ 
penser, dispensing chemist, druggist, druggister, 
dragster, pharmaceutist and pharmacist is the very 
oooaeion for all our discussion. To Mr. Bousfield’s 
suggestion of '■ Chartered Chemist ” it may be 
.-.;,ol>jected that (1) if institute diplomas are “ charters,” 
si)also are the diplomas or licences of the pharmacists ; 
(2) this designation occupies seventeen letter spaces, 
against six for “ chemor ” ; (3) its inevitable abbre¬ 
viation to “ C.Cl.’’ diminishing to ‘‘e.c.,’’ may 
furnish more justifiable grounds for mirth than 
even the curious word “ cheniorry,” which my 
learned colleague “ wishes on ” me.— I am, Sir, 
etc., J, F. .Snki.l 

Macdonald College, Quo. 

THE INTERNATIONAL UNION OF CHEMISTRY 

Sir, -This Last week, on ojK-ning the just issued 
Part II. of Dr. Bik>.seken's "‘Configuration of the 
Saccliarale.'-,"" my eye W'as caiight by the following 
footnote on page 1 : ‘‘ 'I'lie Conference on organic 
chemical nomcnclatuie, hold at ('tunbridge in June, 
1923, decided that substances wiiieli until tlien had 
been called glueosides, should in future take the 
general inline <jluci>l<:." 

The reference is to the International Union I 
assume, at whiah 1 was ])re.scnt. There was no such 
(kmfcrcnic. nor was the subject ever before the 
meeting. .1 learn, however, on enquiry, that a 
committee diseu.ssed matters of nomenclature in 
camera, aiul I suppose this is the ‘‘ Conference ” to 
w'hich reference is made. No committee should have 
plenary powers to deal with such problems, nor 
should such decisions be taken at the meeting at 
which tliey are proposed. The Geneva Conference 
should lie a warning to us. To atiolLsh a term so 
time-lioiioured, useful and signiiieant, and sulistitute 
one tliat is meaningless would be absurd. 

The Union is about to meet in Copenhagen. ’I'lius 
far it has aequiied no legislative authority. 'J'he 
question to be decided in the near future is, whether 
it can be made accejitablc to chemists and popular ; 
whether, and to what extent it shall be authoritative. 
l-*roliHlily most will say: ‘‘ 'J’he less the better; 

lot its position be, in the main, to bring men together 
from difTereiit nations, so that they may learn to 
know one another and form some common opinion 
of the ucciLs and jiossibilities in chemistry, so tliat 
they ni.i\ co-ojierate in giving value to our .science 
in the (lillerent countries represented.” 'The body 
must be organised upon more simple lines, and its 
aims and object carefully defined. At present far 
too much is being attempted and too many questions 
which are not of international importance are being 
considered. It is unfortunate that the beginning 
made lust year at Cambridge, when several mono¬ 
graphs in which imjxjrtant issues were di.scussed, were 
presented, is not to be followed up this year, 'i’here 
is no agreement between chemists upon matters of 
general theory, so that we are little short of empirics 


, ,- , ^' Jnne SO, losi 

in far too many of our dealings. We greatly need ■ 
discuss these. ' At piesent, not only is the represeni, 
tioii of this or that country more or less a matter ; 
chance, but the committees appointed are in no w , 
suffleicntly representative of the subjects considers 
1 have cniough experience of International Organb,. 
tions to know how' difficult it is to make them effc, 
tivc, even when the task is a simple one. CertainK. 
it will only be by making the t^sk qlthe InternatioiL,. 
Union a simple one that it can Stad^^eilective di 
the way many of us dee^ it ShettkJ.'Fratenin , 
will not be encouraged in any seeks , 

compel—so until more united in our outlook, we sh.d: 
do w"ell to confine ourselves mainly to the task 
promoting International understantUng and amit,\. 

I am. Sir, etc., HenbyE. AsmsThoni. 

THE HISTORY OF THE GAS PROCESS 

Sir,- -Wo note, in the number of Chemistry ami 
Industry for June 13, 1924 (p. 014) your remarks ,iv 
to the evolution of '" accepted soientifie facts."■ m 
which you refer more esjiecially to the history nt 
the gas proee.ss. In reference thereto you mentien 
the contribution of Mr. D. Brownlie {Chemistry nml 
Industry. June 0. p. 001), “ a correspondent who lias 
evidently been al great pains to authenticate In- 
facts. ' Brownlii' .slates: '‘Murdoch descriliiil 
this installation in Ihe most lucid and detaital 
manner before the Royal Society of Arts hi ISOs 
and the account can of eour.se he rend in their journal 
whilst at the .same time he was awarded for this 
pu[)cr the Soeietys Rumford Gold Medal." .Vml 
when the historical development of the gas pro: ess 
is referred to, this i.s the statement commonly nindi- 
What arc the facts i Murdoch read his papei 
before the Royal Soeioty on February 25, isus. 
was awarded the Rumford medal of the lioyal 
tiociety (oonsisting of a yold medal mnd silver replita 
in 1806, and “the account can of course be read 
in the Philosophical Transactions of the iSociety ' 

I am, Sir, etc., I). (Ihandlee 

J. 8. G. Thom.is 

South Metropolitan Gas Co., 

London 

June 14. 1924 


PERSONAL AND OTHER ITEMS 

Mr. J. K. P. Wagstaff, M.A., has been apiiointte 
professor of physics in the University of- Durhaiu 
and not in the University of Ix'eds, as was wrong!', 
stated in the issue of June 13. The Cavendol 
professor of physics in the University of Leeds i- 
of course, Prof. R. Whiddington. 

Dr. R. F. Ruttnn, Macdonald professor of chemist i' 
in McGill University, Montreal, has been appointnl 
Dejidi of the Faculty of Graduate Studies. 1 k 
G.'Stafford Whitby has been appointed to a chair ni 
organic chemistry, and Dr. O. Maass to a chair "i 
physical chemistry in the same University. R 
understood that Prof. Whitby will visit EngLmii 
during the summer. 
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Mr. Cl. M. Bennett, M.A., .M.So.,' late fellow of 
.■^t. John's College, Cambridge ha.s been appointed 
li-eturer in organic chemistry' in the University of 
^lieffield. 

On June Kl, the gold inoclH! of the Royal Astro- 
iiomieal Soeiety wa« presented to Prof. A. S. Eddhig- 
lon, F.K.S., for, amongst other reasons, his 
(fU the internal constitution of a star, and for his 
expositions of relativity. , 

Mr. B. T. Bijsh has become president of the Synthe* 
tic Organic Chetoioal Manufaqthrers* A«B0ciaM<»v 
Ilf the United iStatcs.' 

Mr. AV, M. Corse, who is to deliver the Autumn 
r.ecture of the Institute of Metals on September 8, 

a member of the U. S. National Eesearch Council. 

Sir Max Muspratt, chairman of the United Alkali 
( . 1 ., Ltd., is now back in Liverpool, after spending 
- line time investigating the company’s mines in 
S)Kiin. 

\Vc regret to announce that Mr. Charles Lorleberg 
li director of R. W. Greefi & Co., Ltd., of London, 
and Manchester, died suddenly from heart failure 
nil June 11. 

Ihe Discovery of Benzene 

llfiiv/cnc, the material from which the host of 
ilu'.stuHh manufactured to-day is primarily derived, 
was first prepared in the Royal institution iaboratory 
li\- haraday, who announced his discovery to the 
Itoyal Society on June 1C, 1825. The Managers of 
I lie Hoyal Institution, in association with the Chemi- 
c.ii Soeiety, the iSociely of Clicmical Industry, and the 
.\ssoeiat ion of British Cliemical Manufacturers, have 
deeiiled to oelobrate the event on June 16 next year. 
The ariangemcnts arc in [charge of a joint Coni- 
iiiitlee of the four bodies. 

Thermal ProperCes of Mclhyl Chloride 

'I'lie Food Investigation Board of the Department 
ol iSeieiitifie and Industrial Re.search has publmlied in 
Speeial Itepoi’tNo. 19, by the Engineering Committee 
ot file Board (Pp. 16, Price is.), an account of the 
llieniiaf properties of metliyl chloride, by D. N. Short- 
li'i'-e, i\r.A. TJie Report is supplementary to the 
lepnrt (111 ethyl chloride (No. 14), by Prof. C. F. Jenkin. 
Beasiiicmonts are given of the specific heat, total 
lieiif, siitiiration specific volumes, latent heat, vajiour 
density, and vapour pressure curve, figures being 
L'lveii lioth in table.s and in charts. The data, though 
|ii'e|i,ued witli the object of constructing charts for 
the n.se of refrigerating engineers, will be found of 
iiilere.st to chemists, especially as the methods used 
'll determining the data arc described in detail. 

tanailian .Mineral Resourcea 

ilie Itorninion Department of Mines has sent 
'Ir. M. Malcolm, M.A. (Geological Survey) and 
ih- A. W. G. AVilson (Mines Branch) to London. 

I hese officers will be available, either at the Canadian 
Tinlkm at AVembloy or at the office of the Higli 
‘ oiiimissioner for Canada, .Kimiaird House, Pall 
iiatl Fast, London, S.W. 1, to furnish authoritative 
'I'lorination on Canadian mineral resources and on 
utilisation of the mineral products found in 
1 iinaiLi. 


REVIEAVS 

A Short History of Chemi.strv. By R. Steen, 
B.Sc. Pp. viii-fl49. London: J. M. Dent 
and Sons, Ltd. 1924. Pi-ice 28. 6d. ’ 

Some little light is thrown upon our methods,,, 
of teaohing qhemistry in schools by the fact that 
Miss .Stem's book is the first history of chemistry 
to be Wiitfen'prunarily for boys and girb. From 
persrmal exp^rienoe I can vpuen for the fact that, 
until recently, there was no book on the history of 
chemistry in two of our public schools and one of 
the lai^est day schools in the country, in all of 
which chemistry had been taught for at least twenty- 
five yearn. I have no reason to beUevc that these 
schools were in any way exceptional, and I have 
wondered how far l^of. SmithcU’s recent complaint 
about the lack of scientific knowledge among the 
general public, in spite of the intensive work of a 
generation of science teaching in schools, may 
have been .caused by too great an insistence upon 
the practical aide of science and too little upon 
its human aspect. 

It is indisputable that science has found it difficult 
to win regard as an essent-Lal part in a general 
education, and that it is still often considered to 
bo a professional and specialist section of tlic curri¬ 
culum, even when it Is studied by the whole school. 
Something of this attitude towards science is reflected 
in tlie remark of a boy to a predecessor of mine 
at CUfton : “ I didn’t know you were writing a 
book, sir. Is it an intellectual book or a book on 
chemistry ? ” 1 behove that the chief aim of those 

who toach chemistry in schools should be to iirstil 
into the minds of their pupils (and of their colleagues) 
that chemistiy—as typical of science—is primarily 
a philosophy, a method loading to a definite outlook 
on life, rather than a craft. Tliat it has features 
characteristic of the latter, and tho.se, too, of such 
a kind that only a ctiild whose intelligence is dis¬ 
tinctly below the normal can fail to gain .some profit 
from them, is, of course, a great additional advantage, 
and renders chemistry, when pi-oper],v tanglit, an 
ideal means of education. But it is, so 1 think, a 
serious mistake to jiay so much attention to technical 
matter and methods and so little to tliose essentials 
which chemistry ha.s in common witli the humanities. 
A formidable protagonist of the heuristic method 
has remarked that alien boys and girls begin the 
study of chemistry they should be shut up in a 
laboratory by themselves for a year and left to 
find out what they can. To my mind it would be 
ectually useful to shut a novice at classics into a 
library with Homer in Greek and A^ergil in Latin. 
To introduce, the element of danger in order to 
make the parallel complete, one might add trans¬ 
lations of Martial and Petronius. 

The easiest and most satisfactory way of making 
chemistry in schools a living thing—for science 
specialist and unsiiecialist alike—is the adoption of 
the historical method. That there are other ways 
I should be the last to deny, but I know of no other 
of such general application or production of such 
good results. Miss Stern may therefore be con¬ 
gratulated on having made a valuable contribution 
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to tlic piogrcsM of this niethixl, for there can he 
little ihjiiht that lier attractive and inexpensive 
little book will meet with widespread a[>proval. 
The weakest part of the book is that dealiiift with 
alehemj’ and iatroeheniistry, with which the author 
has obviously very little acf|uaintance. It is to be 
hoped that in the next edition these twelve pages 
will be rewritten, h’or the rest of the hook the 
reviewer has nothing but praise. Miss Stem’s 
style is sirajde and straightforward ; her matter is 
interesting, and her jiereeption of vital facts Ls 
.sure. Those for whom the hook is intended will 
enjoy reading it. and those chemists who have left 
their sehooldays far behind may spend a pleasant 
evening with it refreshing their memories of giants 
of the past. K. J. Hoi.mvaki) 

Tilt; 'I’kxtile FiiiKns; Thkik I’iiv.sk. al, Mkro- 

SCOriCAI, AND ChEMICAI, I'UOPRRTIHS. By 

.1. Merritt Matthews, I’h.D. Pp- xviii j l(i.):i. 

Fourth Kdition, revi.sed and enlarged. New 

York ; John Wiley and Sons, Ine , and London : 

Chapman and Hall, Ltd., 11»21. Priee .‘itfs. 

The author mentions that so much new matter 
has upjx'arerl on textile fibres of recent years that 
he has found it necessary to re-write and re-ariange 
the book. He has done this in a \ery thorough 
manner, in fact in a manner which has also distin¬ 
guished his other books. Attempts have been made 
to find omissions of references to important re.searehes, 
tail little .success has been achieved, and the imisut- 
anoe of such an admission is realised when one con- 
.siders the enormous amount of work which is being 
turned out by tbe staffs of research institutions and 
by other W’orkers. It may be argued, in fact, that 
the resoareh institutes are creating a new science 
relating to te.vtile fibres and publications of the 
nature of the one under review will have to realise 
that position. Whether it is better to etuLsider 
research in periods and give, say, ten yeaily digests 
of dilferent branches of research, or to review' the 
whok; field in one volume, is open for argument, but 
certain it is that the author, by adding new' matter 
to his previous compilation, and then rewriting the 
whole, has produced an e.xcellent book, ami one 
which should be on the shelves of all engaged in the 
treatment of textile fibres. Illustrations are given 
of apparatus and maehinerv and a number of fibre; 
micrographs. 

The infonnation given is in some ea-ses so complete 
that one wondeis whether one is reading a book 
dealing generally with textile fibres or with some 
special braneli of the treatment of those fibres. For 
instance, the chapter on the mercerising of cotton is 
large enough for a book on finishing, and it is dilli- 
cult to reconcile a full discussion of the recovery of 
caustic soda from nu rceri.sing liijuors with inclusion in 
such a volume. A .sense of proportion seeras.to be 
lacking, but the inclusion of such matter 
good from the jioint of view of the pinehafifePM'^rti- 
ficial silks are thoroughly treated, but flax wirdly 
receives attention commensurate with its imporfanee. 
Perhaps this is, howev'er, because the literature 
I'clating to it is scant and not ahvay'.s reliable. rVll the 


fibres used in commerce from asbestos to nettle 
fibre are considered. The analysis of textile fibres 
and y-arns ami tests for distinguishing vlillerent fibres 
are treated at length, but the matter, on the testing 
of yarns and fabrics for strength, is split up into 
different sections of the book. A critical eomparison 
of the different methods of testing would be useful 
in the light of modern work on tliis subject. Tn 
discussing cellulose the author dwells at length on the 
ehemieal eon.stitutioii, a matter which is out of place 
in a volume of this kind, but he gives little apace to 
recent work on the fundamental natures of the 
celluloses eontaiiied in all vegetable fibres. One 
school of chemists regards the celluloses of all vege¬ 
table matters as identical, and this is an important 
point with which the author could have dealt. 

Omis.sioiLs in the bibliography are uotieed ; in one 
e.ase a hook mentioned in the text is not included. 

iS. H. Hic«i.n.s 


REPORT 

Hkfort ox the Fcoxo.mu', Fin.ancial, and Indhs- 

TRIAE (klNOlTIONS OP TUB NETHERLANDS, To 

Ferhuarv, 1924. By K. V. Lamino. Depart¬ 
ment of Overseas Trade. Pp. 99. H.M. Station¬ 
ery Office, 1924. Priee 2 b. 

The occupation of the Rhino area by the French 
has had a big detrimental etfcct on the economic 
situation of the Netherlands, principally on account 
of the dislocation of transport. 

In agriculture the sugar croji was ilisapixiinting, 
a yield of 210,0901. on the year's working being 
expected, against 250,IKH) t. in 1922, on 20 per cent, 
less acreage. 'The potato crop was also reduced, 
though good in ipiality. 

The production of coal in 192.2 amounteil to 4-8,5 mil¬ 
lion t., and of lignite, 4I,fK)0t. ; prospc'cting has 
shown seven new coal-beds suitable for exploitation 
The production of salt amounted to 26,3931 , 
against 25,8101. in 1922. 

Dutch industries ayipear to have got over the 
w'orst of the depression. The textile industries are 
still in difficulties, but margarine and ineandeseent 
lamp manufaeturei's are prospering. Jjabour diffi¬ 
culties have hail to bo faced all round, principally 
on account of the stringent legislation regulating 
employment. The cessation of supplies of raw 
materials from the Ruhr weus also felt severely at 
first, but has been countered, with some benefit to 
British trade. 

In 1923 the value of imports was 2009 mill. II 
(il fl. 1210 at par ; 11-381 to 11-90 in 1923), and 
of exports 1303 mill, fl,, imports having docrea.-a-1 
by about 19 mill. fl. from 1922, and exports incrca.sed 
by 82 mill. fl. One of the principal reasons for tin- 
increased exjxirts was the demand for Dutch coal, 
whilst exports of earth, clay', and sand were al-io 
important. Some of the principal items of cxixirt 
other than foodstuffs were coal, 2,034,557 t. ; coke, 
561,7181.; ineandeseent lamps, 46781. ; linseed 
oil, 52,761 t. ; artificial silk yarns, 1754 t. ; plant.i- 
tion rubber, 68091. 
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PARUAMENTARY NEWS 

\us(rallin Zinc Concentrates 

Mr. A. V. Alexatider informed Sir F. Wise that 
1,298,489 tons of zinc concentrates, including slime 
. oncentrates, had been delivered to the British 
(Jovemment under the contract with the Zinc 
I’rodueers’ A.ssociation Proprietary, lAd. Regarding 
tlic pro.spects there was wry little change in the 
ituation. -(.rune 1(1) 


COMPANY NEWS 

W. J. BUSH & CO., LTD. 

I'lie gro.ss prolit for 1923 was £249,88o and the, 
lilt prolit to £48,109, to which £18,197 brought 
!ia ward must be added. A final dividend of 7 per 
, ( lit. is recommended on the ordinary shares, making 
in per cent, for the year and leaving a carry forw ard 
. Ill £3.5,05(j. 

BOOTS PURE DRUG CO., LTD. 

The net profit for the year ended March 31 la.st 
\i,is £028,020. 'The preference and prefiired divi- 
.Icnd.s ab.sorb £96,7ri(), leaving £;)31,870. Dividends 
for the whole year have been paid on the ordinary 
■■-luires totalling 30 per cent., less tax, requiring 
£300,0(K), the balance remaining being £171,870. Tho 
,I mount brought forward w as £138,082, and out of 
flic total of £310,.'<52 it is projKisod to transfer 
t It K>,(H10 to reserv^e, carrying forward £210,5,72. ,\t 

.March 31, 1923, the re.sorvc amounted to £1,.303,989, 
i-mec when E90(t,tM>0 has been capitalised, leaving 
.£l(t3,i)89, which Is increased to ,£,503,989 by the 
.iildition now proposed. 'The profit, and loss arieount 
I'liows that btdore eoinputation of the net profit, 
£,50,412 has been sot aside for repairs, renewals, etc., 
'.41,437 for taxation, and £35,291 for depreciation, 
I'InIst .£20,0(K) is allocated for staff jieusion fund, 
maldng a total allocation to that fund of ,£40,000- 
Die fialanec .sheet totals £3,982,.838. 

DUNLOP RUBBER CO., LTD. 

At (he annual general meeting it was not found 
I'O'^iblc to proceed with the seheme of ea])ital 
"eonstruetion which had been put forward by the 
fioiril, owing to the oppo.sition of the Parent 'Tyre 
'■<1 In consequence, representatives of tint \ariou.s 
' I i-'es of sbarehiilders were appointed to consider 
I III sc heme w ith the board. 

LANTARO NITRATE CO., LTD. 

second interim dividend on account for the 
"iir 1924 is announced of 5 }x-r cent., or .5s, jire 
hare, less (ax, payable on .fuly 8. 


I he New Brunswick Power Commission has sur- 
" '■I'd and proposes developing tho Grand Falls, 
•' • he hit. John River. 'The falls are located in a well 
' ft led district, and tho electricity can be easily 
nstributed within small radius of the plant. The 
- iial development is placed at 50,(K)0 h.p. 


MARKET REPORT 

This Market Heport is <‘ompil«“il fixijn siiecial 

roceivod from the Mfmuluf hirers fonecnicd. 

Unless otherwise sUtUd the priets qwAcd (utow eoeer fair 
guatdities mt and naked at {<fWrs' u'orks. 

OENERAL HEAVY CHE.MICALS 
All gratlos of horic at id huvo bcf'n ruductd ))y 13 ju r ton 
as from Juno 11. Borax piifcs are unolmn^ed. I'la-ea 
generally iv/fiain steady. 

Acetic Aeid, 40Vo tooh. .. £23 lOs-i>er ton. 

Acid, Boric, (kjinmercial 

Cryet. .. .. .. £^.> p*T Ion. 

Powder .. .. £47 per tt-ii. 

Acitl Hyfiropliioric .. 3 m. (5d. —Cs. per carlKfy d/d., 

uecorrlmg to j7urity, strength 
and localil y. 

Aci<.! Nilritt 'I'w'. .. £21 Ids. - £27 pt*r ton makers’ 

wtffks Hffftrding to district and 
tjuahty. 

Acid Sulphuric .. . . Averago National prictfs f.o.r. 

makers' works, with slight \'aria* 
tiona up and down owing to 
local considerations; 140^ Tw., 
Ciudc Acid, t)5s. per ton. 1(18® 
Tw., Arsenii’a). £5 lOs. per ton. 
108® Tw'., Non-ttr.scnical. £0 15s. 
j>or ton. 

Aininttnia Alkali.. .. £0 15s. por Itai, f.o.r. Special 
itM'infl for contracts. 

Blcaclnng Powder .. .Spot £11 d,’d. , Contract £10 d,'d. 
4 ton lots. 

Bisnlpliito of Liino . . £7 per ton, packages extra. 
Bora.v. Connnereial- • 

Cry-stal .. . . .. £2.7 per t(m. 

Powder . . . . £20 per ton. 

(Packed in 2-( \vt. hag.s, earring© 
paid any station m (Ireat 
Pntaiii.) 

Calcium C'hloiido .. £5 17s. (ul. pfT ton d/d. 

Methylated Sjiint 04 o.p.~ - 

Jndiistriul . . . . 3s. Id --S.s. ad. per gallon, accord¬ 

ing to quantity. 

Mineralised . . . . 4w. 2d.-- Is. (Id. 

Potash Caubtie .. .. £.30- £33 per ton. 

Potass. Bichroinato .. r>;(d. per Ih, 

Potass. Chlorate.. .. 3(1. - 4d. ]»er Ih, 

Salainmoniac .. .. £32 per ton d,’d. 

Salt Cake. . . . . . £3 l(>s. per ton <1 d. 

Soda Caustii’, solid .. .'^pot lots ; deliveicd. £1H I7s. (>cJ. to 

£19 7s. t)d. per ton, according to 
Ht leiiLdlf. 20s. less for coidraots. 
Soda (.'ly.stals .. .. .7s--£.7 lo.s. prr ton ox railway 

depots or ports. 

Sod. Acetato 97d(8'’y .. £24 per ton. 

Sod. Biearhonato . . £10 lOs. per ton, carr. [laid. 

.Sod. Btehronmte. . . . 4 hi. per Ih. 

Sod. Bisulphite Powder 

(»9,>i2V<)-. .. £1S £19 per ttui, according to 

(|iiantity, f.o.h,, 1 cwt. iron 

(iriims included. 

Sod. (.’hlorate .. .. 3d. j'er Ih. 

Sod. Nitrate refd. 90 "o .. £13 5s.-~£l3 lOs. per ton ex 
Liverpool. Nominal. 

Sfjd. Nitrito, 100% basis £27 per ton d,d. 

Sod. Sulphide cone. (iO/05 AVanit £14 lOs. per ton d/d. 

Sod. Sulphido Cly»t. . . £9 per ton d d. 

Sod. Sulphite, Pea Cryst, £1.7 per ton f.o.r. London, I cwt. 

kegf? included. 

RUBBER CHEMICALS 
Antimony sulphide - 

Ooldon .. .. .. .7|d. Is. 4d. per Ih., according to 

(juality. 
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Crimson 


CHEMISTRY AND INDUSTRY 


• • .. Ik. 3cL—I s. 6d. por lb., acc'ording 

to quality. 

ArBonio Sulphide, Yellow U. lid. i»or lb. 


Barytes 

Cadmium Sulphide 
Carbon Bisulphide 

Carbon Black 
Carbon Totracljlorido 
Chromium Oxide, green. . 

Indianibbor SuhstitutoH, ^ 


£3 lOs. to £0 I.'is. per ton, accord¬ 
ing to quality. 

38. 9d. per lb. 

£24—£20 por ton ntcordirig to 
cpmnlity. 

Ojd. (>4^(1. per lb. Market firmer. 
ITiO per ton. drums tree. 

Is. .3(1. per lb. 

4jfd. -OJd. p('r II). Demand very 
brisk. Brices lik«*ly to remain 
I steady owing to lirmiies.s of 
rapcseetl oils. 

4.>p. per cwt., barrels free. Deiiix*r. 
7i(J. per lb, 

£22 Hta. per ton. 

£15 lOs. por ton f.o.r. London. 

£10 -£12 p(*r ton. aceordiiig to 
quality. 

3d. per lb., carboys extra. 

2s. 9d. per lb. 

4s. lOd. per lb. Eu'^ier. 

7ld.-—Is. Hd. per lb., ac«'ording to 
quality. 

WOOD DISTILLATION PRODUCTS 

All pi'iccv kiTp fairly stab]i>. but tln-ff* is room for improve¬ 
ment ill biisiui'SH. 

Acetate of J.ime— 

Brown .. 


Whit© and 1 >«i k 

I 

Lamp Black 
Lead Hyposulphite 
LithopoiK'. 3tB\, . . 
Mineral Rubber ‘‘ Rub- 
pron ” . . 

Sulphur 

*Sulphur CTdorido 
Thiocarbumlido . . 
Vormihon, paio or deep . . 
Zinc Sulphide 


Cre\ 

Liquor .. 
Charcoal .. 


Iron Liquor 

Rod Liquor 
Wood Creosote 
Wood Naphtha - 
Miscible 
Solvent 

Wood Tar 

Brown Sugar of Lead 


Acid Carbolic^- 
CryHtala 
Crude tin’s 


Acid (’resylk-. 97/99 
Pal© 95 
I'Jark 

Anthracene Pa-te 

Anthracene Od- 
Stroined 
Unetramud 
Benzole— 

Crude Goa 

Standard Motor 

Pure 


.. £14 lOs. per ton d'd. Dt'mund 
active. 

. . £10'—£2t> per ton. Fair demand, 

.. Od. per gull. .32'^ Tw. 

.. £7 .5a. --£9 per ton, accoiding to 
grade and lo<ality. Demand 
brUiw normal. 

. . Is. 7d. per gall. 32*^ Tw. 

Is. 2d. „ 24"'rw. 

.. H)d.- Is. per gall. 14/15"’ 'J’w. 

.. 2s. 7d. per gall. Unreliinsl. 

.. .V pergall. Market dull. 

5s (id. (>er gall 4tP^,, O.l*. 

I'airly good (■hunaiul. 

.. £5 per ton. 

. . £4C per 

TAR PRODUCTS 

.. G^d.— 7d. per lb. Demand quiet. 

.. Is. OcL—Is. lOd. per gidl. INlurkct 
flat. Only odd lots being 

offered. 

.. 2.S Id.—2s. 2d. per gall. Demand 
still good. Market lirm. 

.. Ik. md.—la. 1 Id. per gall. Steady 
demand. 

.. Is. 8d.—Is. lid. per gall. Steady 
business. 

, . . 4d. per unit per cwt-. Nominal 
prici'. No businesSi ' 

’ 

.. 9Jd. per gall. Voiy.Quiot. 

.. s J d. — 9d. per 

-.Mold. Is. per gaH. tlx work.? in 
tank vagons. 

.. Ls. 41(1. -Is. 6d. per gall, ex works 
in tank wagons. 

.. Is. Sld.^jnrTs. lOd. per gall, ex 

worhaMh tmik wagons. 


Toluole—90% .• 

Pure 

Xylol ooml. 

l^ure 
Creosote— 

Cro.svlic 20/24% 

Middle Oil 
Heavy .. 

Standard Spixiifieation 
Naphtha 
•Solvent 90/1 GO 
•Solvent 9t>/l9(^ 

Nuplithalene Crude 
Drained Creosote •Salt.s 
Whizzed or liol prossod 
Naphthalene-- 

tTystals and Flaked .. 
T’iteh, iiK'dium soft 


PyruliiK'- 90/100 
Heav V 


' ' : V 1954 

. Is. 5|d. {U«r gall, : ^ 

. Ls. lOd.— 2s. per gall. '* 

. 28. 3d. por gall. 

. 3s. 3d. per gull. 

. 9d.—9Jd. per gall. Few inquiries 
T 7(1. -9d. per gall, according to 
{grade and district. Demand 
j not ho strong. 

. Ls. 4cl. - I«. 5d. Market steady. 
. Is. Id.—Is. 2d. Fair business, 
passing. 

£0—£G I Ob. Demand falling off. 

£9—£12 per ton. Little business. 

£10-—£17 per ton. 

52s. Gd. —57.S. Gd. per ton. Market 
Ktoadier. Few inquiries foi 
forward delivery. Very little 
businesB for prompt. 

219. Gd.— 22.S. per gall. Demand 
well maintained. 

12s.—12s. Od. More business pass- 
ing. 


INTHRMEDIATES AND DYES 

Busine.i.s in (l>(‘slnffs has been fairly good and sc'oms ogair 
to b(* on the upwanl move. 

In tho following lint of Intermediates'delm^red pritcK 
include packages except where othcrviiso stated. 


Acetic Anhydride 95% . . 

Acid H. 

Acid Naplithionic 
Acid Neville and W’intlier 
Acid •Salicylic, tcch. 

Acid Sulphanilic . . 
Aluminium Chloride, an 
hyd. 

Aniline Oil 
Aniline »Salts 
Antimony rentachlurule 
Benzidine Base .. 

Benzyl Cbloiido 9.j'/,'i 
p-Clilorphcnol 
p-Chloranilinc 
o-Civsol 19/31 C. 


Is. 0(1. per lb. 

48. 4d. per lb. 100% basis d/d 
2.S. 4d. per lb. 100% basis d/d 
5s. 8d. jierlb. 100%, basis d/d. 

Is. 2d.—Is. 3(1. per lb. Rtend\ 
lOd. per lb. 100% basis d/d. 


'?a-Cre.sol 98/100'’,, 

p-Cresol 32/.34 C. 

Dichloraniline 
Dichloraniliiv iS. Acid 
p-Dicblorbc'nzol . . 
Diethj laniline 

Diiiiethylamlirio .. 

J )iuitrobonzeiie 
Dinitrochlorbciizol 
!>initrot-oluone—48/50' 
GG)g8" 

Diplumylamine .. 
Monoehhjrbonzol 

(I -Naphthylarnine 

^-Naphtliylamiiie 

m-Nltraniiino 

p-Nitraniline 

Nitrobenzene 

o-Nitrochlorbenzol 


Is. per lb. d/d. 

7id. '8]d. per lb. nakt^d at woiks. 
7^(1." 9(1. per lb. naked at work-- 
la. per lb. d/d. 

.. 4.S. Gd. per lb. basis d/d. 

. . Ik. 3d. per lb. 

. . 4s. 3d. j)er Ib. d/cl. 

. . 3s. per lb, 100®,) basi??. 

. . 4bL— 5^(1. p(T lb. Demand 
moderate. 

.. 2s. Id.—2s. ,3d. per lb. Demand 
moderate. 

.. 2.S. Id. -29. 3d. per lb. Demand 
moderate. 

.. 3s. per lb. 

. . 2s. Gd. pur lb. 100% basis. 

.. £75 per ton. 

.. 5s. per Ib. d/d., packages extra, 
ret urnable. 

.. 2s. 4d. per lb. d/d. Drums extia 
.. 9d. per lb. naked at work.s. 

.. £84 10s. per ton d/d. 

C. 8d.' -Od. per lb. naked at works 
C. Is. 2d. per lb. naked at work^ 

.. 3h. per lb. d/d 
.. £0.3 per ton. 

.. Is. Id. por lb. d/d. 

.. Is. 4^d. per lb. d/d. 

.. 4.S. per lb. d/d. 

. . 5s. .3d. por lb. d/d. 

.. 2s. 4d- per lb. d/d. 

.. 5Id.—S^d- per lb. naked at work • 

.. 29. per lb. 100% boais d/d. 






Kitronaphthfttene ... Ufi. pkft lb. ^l/d. ' ; 

;)-NitropbeiioI .. .. Is. 9d, |Msr lb. 100% basis d/i 

jij.NitrO'O'amidO'phenol 4s. 6d. per lb. 100% basis. 
7 rt.phenylene Diajwino .. 4s. 2d. por lb. d/d. 

Phenylene Diamino .. lOs. 3d. per lb. 100% basis d/d. 

. Salt .. .. .. 2s. Od. per Ib. 100 % basis d /d. 

Sodium Naphthionate .. 28.5d. per lb. 100 % basis d /d. 
-Toluidine .. .. 8Jd. per lb. 

//•Toluidino .. .. 3s. 6d. per lb* naked at works. 

/rt-Toluylene Diamine .. 40. Cd per lb. d/d. 

PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

The demand is steady for the small quantitios required 
V>r home consumption, but export inquiry for larger bulk 
> wanting. 

\t'id, Acetic 80% B.P. .. £48 per ton. 

\ c id, Acetyl SalicycHc .. 3s. 3d.—Ss. 6d. per lb. Market 
rather woak, but fair <loinand, 
\c'id, Benzoic B.P. .. 3s. Od. per lb. Larger supplies 
available. 

\< id, Boric B.P. .. Cryst. £51 per ton, Powder £55 

per ton. Carriage paid any 
station in Groat Britain. Prices 
reduced by £3 per ton. 

\^•ld, Camphoric,. .. lOs.—-218. per lb. 

\i id, Citric .. .. Is, O^d. per Ib., leas 5% for ton 

lots. Market extremely firm. 
Upward teiuhmcy. 

\« id, Gallic .. .. 3s. per lb. for pure crystal. 

Market firmer. 

jrl. Pyrogallio, Cryst. .. Ts. per lb. for 1 ewt. lots. Market 
firm ; increasing dematul. 

1(1, Sulieylic .. .. Prices quoted from 2s. per ll>. 

down to Is. 8d. for Ion lots. 
Market weak. 

\i id, ramiio B.P. ,. 38. pt'r lb. Market quiet. 

A 1(1.'I’artario .. ..Is. i^d.-ls. 2d. per lb. less o"/,. 

Better to'nc but not yc't very 
active. Cheap ofiors of second 
hand parcels of foreign acid. 
Uiglier prices cx-pected in view 
of finmiess of raw inot(Tial8. 
^"J)d(d .. .. .. Us. piT lb. d/d, 

A(«taTiilido .. .. 2y. 3d. jier lb. for (jiianlity, 

JVmand slow. Priees shaded to 
secure largo orders. 

bjiidopyiiii .. .. 13.8. (id. per lb. Neglected. Stocks 

low. 

bnmon. Benzoate . . 38. 3d.—38. fid. per lb. according 
to cjuautily. 

\ lunon. Carbonate B.P. £37 per ton. 

\;iopiiic Sulphate .. 128. fid. per oz. for Knglisli make, 
■'•'rbitone. . .. 15s. Cd. per lb. Quiet maiket. 

b'nzoimplithol .. .. 5.s. fid. per lb. Small inquiry. 

I'l'inuth Salts .. .. A steaxly market. Price.s according 

to qtiantity : 

bi<muth Carlxinato .. 128. Ud.—14s. 9d. per lb. 

, Citrate.. .. lls. 4d.*^138. 4d. „ 

Salicylate .. lOs. 2d.—12s. 2d. 

Suhnilrato. .. lOs. Ud.—12 h. 9d. 

boiHx B.P, .. Crystal £29, Powder £30 per ton. 

Carriage i)aid any station in 
Great Britain. 

biuiiiidcs— .. .. Fluctuating market. Continental 

prices decidedly firmer. 

botassium .. .. lid. per lb. 

''oclmm.. .. ..Is. 

\imiioiuum .. .. Is. Id.pcrlb. 

•ill nnn Lactate.. .. Demand active. Good Kiiglish 

make can be liad from Is. 7d. 
to 28. fid. per lb. 

(Moral Hydrate ,. .. 3s. lOd. per lb., duty paid. 

Advanced. Higher prices are 
quoted from the Continent. 


QUojfofoJ^ .. .. 28.porlb./orcwt.lots. Verysteody. 

Creosote Carbonate .. 6s. fid. per lb. Little demand. 

Formaldehyde .. ,. £67 per ton, eaj workfe. English 

make. 

Glycerophosphates— Fair business ptvssing. 

Calcium, Bolublo and 

citrate free .. .. 7.8. per lb. 

Iron .. ., ,. 8fl. Od. per lb. 

Magnesium .. .. 9s. per lb. 

Potassium, 60% .. 38. Od. per lb. 

Sodium, 60% .. .. 28. fid. „ 

Guaiacol Carbonate 11s. 3d. per lb. for ew t. l(»ts. 

Export orders small. 

Hcxainino .. .. 3s. fid. per lb. for English make. 

Market duU. 

Homatro pine 1 ly d ro bro • 

mide. 308. per oz. 

Hydrastine hydrcM-hlor .. English make off('r©a at I20«. per 
oz, 

Hydroquinone ., .. 4s. 3d. per lb. in cwt. lots. Foreign 

juak(‘. 

Hypophospliites— 

Calcium .. .. 38. fid. per lb., for 281b. lots. 

Potassium ,, .. 4s. Id. per Ib. 

Sodium .. .. 4s. „ 

Iron. Ammon. Citrate B.P. 2s. bl. 28. 6d. per lb., aoconling 

to quant itA. 

Magnesium Carbonate — 

Light Commert ial . . £3fi per ton net. 

Magnesium Oxide— 

Light Commercial .. £75 per ton, less 2J%, 

Heavy Comrnerrial .. £20 i>er Ion, less 21%. 

H(‘avy Pure . . . . Is. fid. 2rt. per Ib., according to 

quantify. Steady market. 

Menthol— 

i\.B,H. recrysl. B.P. . . ."5s. per lb. Wejiker. 

Synthetic .. .. 2fiH.--3.')a. per lb., according to 

quajitity. English make. Steady 
(Icinaiid. 

Mercurials . . . . Maiket linn. 

Ked oxide . . . . 5s. .3d.—5«. 4d. per lb. 

Corrosive Hubhmatt? .. 3s. fid. - 38, 7d. ,, 

White precip. . . .. 48. 7d.—- 48. 8d. ,, 

Calomel .. .. 38. lid.—4a. ,, 

Melliyl Salicylate , . 2s. Id. - 2s. fid. per lb. for carboys. 

Not mu<di demand. 

Metnl .. ., .. lls. per lb. British maki'. 

F^araforniahlohydo .. 3 b. ]>(*r lb. 

Paraldehyde ..Is. 4d. - Is. fid. per lb. in free 

bottles and cases. Better 
demand. 

Plienacetin .. .. fi.s. per lb. Very slow. 

Pbenazone .. .. 7s. 3d. p(‘r lb. for cwt. lots. Quiet* 

Phcnolphthalein . . .. (is. fid. per lb. Weaker. 

Potass. Bitartrato- - 
99/100% (Cream of 

Tartar) .. H8«. per ewt., less 2|% for ton 

lots. P'irm inorket. Prices have 
upward tendency. 

Potass. Citrate . . . . Ik. lOd.—28. 2d. per lb. Dearer. 

Potass. Iodi(.lo .. .. Ifis. 8d.---17H. 5d. per lb., accord* 

ing to quantity. Demand con¬ 
tinues. 

Potass. Motabisulpbito .. 7Jd. per lb., 1-cwt. koga uicluded. 

Quinino Sulphate .. 2 b. 3d.—2s. 4d. per oz., in 100 oz. 

tins. Steady market. 

Resorcin .. .. .. Sa. fid. per lb. 

Saccharin.. .. .. 63fl. per lb., in 50-lb. lota. 

Salol .. .. .. 3s. fid. per Ib. Very quiet. 

Silver proteinato.. .. Os. fid. por lb. 

Sod. Benzoate, B.P. .. 2s. 9d. ikt lb. In steady demand 
for good qualities. 

Sod. Citrate, B.P.C., 1923 Is. lid.—2s. 2d. per lb., according 
to quantity. Finn in common 
with other citrates. 
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Sod. Hyjxjsulphit^ — 

Pholographio .. £13—£13 por ton, aroording to 

quantity, d/d. oonsijgnoo’s sta¬ 
tion in I-cwt. kegs. 

Sod. Metubi.Hulpljitf cryst. 37a Od.—per owt. ncll eusb, 
t«-<*ordlng to quunlity. 

Sod. Nitropru.Hsicie ItK pt*r lb. L<‘«3 for quantity. 

Sod. Hotass. IVirtralo 

(Hoobellc Salt) .. 77s. (mI.— 81s. (>d. per ewt., accord- 

iug <puintily. Market quiet. 

Sod. Salicylate .. . . Market easier. Pow<k'r 2s. 3d.- ■ 

2y. t><l. per lb. Tryatal at 

2s. 3d.—-2s. 8d. per lb. Fluke 
2s. 9(1.- 23. lOd. per lb. 

Sod. Snlpliid.- 

f'uro reiTV-it .. .. Ii)d.--Is. 2d. per lb., according 

to quantity. 

Sod ^o’phMe. ttrdi\itrou.s £27 lUs.---'£28 lOs. per ton, accord¬ 
ing ti> quantity, l-cwt. kegs 
included. In large casks £1 per 
ton l^•ss. 

Thymol .. .. los. tkl. jut lb. for gt»od 

\\ hUt' ei\t,tal Ifotn u|o\\an seed. 
\’«*ry (irni and senree. 


PI'RbtMHin CHI-MICAIS 


Ai'etoplxuionc 

12-. fid. 

per lb. 

Aubepme . 

1 U. fid 

Amyl Acetate 

2- 9d. 


Amyl lhilyniti‘ 

Its. 9<1. 

,, 

Amyl 8alicylat'- 

.‘b 3d 


Anethol (MT*. 21 22 r.) 
Benzyl .\edate from ( lilo 

U. fi.l 

•' 

line-free Ren/,\ 1 \holu-l 
Bonz.\ 1 Alcohol tree from 

3-. 

.. Cliea|H 

Cblonnc 

Benzuldeliyde free fmm 

3- 

., Clieap* 

Cblonnc . . . 

3s. fid. 

,, 

Benzyl Benzoate 

Cinnamic Aldeljydc 

3s fid. 


Natural 

I3s fid. 

,, 

Couinunn 

2fis. 

,, 

C'ltronellol 

Ills. 

,, 

CUtral 

IDs 

,, 

Eth>l Cimiamati* 

I.’)S 


Ethyl PhtbaUite . . 

3s. 3il. 

,, 

FiUgenol .. 

10 , ed. 

.. Chc.ljM 

Oeraiiiol iPalmaro.sH) 

33s. 


(Joraiuol .. 

lls. IS 

s. lid per Ul. 

Hehotrupine 

fis fid. 

per U'. 

Imo luigcnol 

b3s. 9d. 

,, 

l..iuuK)l e\ Bois de Bosf‘ 

2Ss. fi.b 

,, 

LinaKl Acetate . 

2H.S. fid. 

,, 

Methyl Antliranilate 

9s. fi<l. 


Methyl Beiizo.ito 

fis. 

,, 

Musk Ami)relte . . 

48s. fid. 


Mu.sk X\lol 

Ifis. fid. 

,, 

Nerolm . 

4s. 

,, 

j^henvl F.tlu I -\cetalc . . 

12.S. fid. 

,, 

Phenyl Kth\ 1 Alcohol . . 

Ills. 


Khodinol 

37s. fid. 


Safrol 

Is. bid. 

,, 

'I’orpineol . 

2s. l)d. 

,, 

Vamlliu .. 

23s. 3d. 

■2fi8. fid, per 


ESSENTI.\L OILS 

Almond Oil, Fiueign 

S.F.A.l.V. tid. por lb. 

Anisi* Oil . . . . . . 2 n H)d. per lb. ('beapcf, 

fkTgamot Oil .. .. lib (m 1. per ll* Ocaiei. 

Bourbon Oeiamum Oil .. 30s. tkl. „ 

Caniplior Oil . . . . 73s. per '-wl. 

Cananga Oil Java . . IU 3 . Cd. per U/. 

Cinnamon Oil, Leaf .. O^d. per o/.. 


Caasia Oil, 60/85% ., 98. 3d. per lb. 

Citronclla Oil- 

Java 85/90% .. .. Gs. per Ib. 

Coylon .. .. .. 3e. 9d. per !b. 

Clovo Oil .. .. .. 78. 6d. per lb. 

Eucalyptus Oil 70/73%.. 29. 2d. per lb. 

Lavender Oil— 

French 38/40% Ewters 278. 6d. per Ib. 

Lemon Oil .. . . 38. 2d. per Ib. 

Ja!inoiigrn88 Oil .. 3d. per oz. 

Orange Oil, Sweet .. J3s. 9d. [lor lb. 

Otto of Bosi? Oil- - 

Bulgurian .. .. 278. 6d. per oz. 

Anatolian .. .. 23s. Od. per oz. 

Palma Hosa Oil . . 19s. per lb. 

I’epperinint Oil- 

Wayne ('ounty .. 20s. 9d. per Ib. Weaker. 

.Inpanese .. .. 15«. tkJ. per lb. W*>aker. 

Petigrain Oil . . lOs. per lb. 

Sandal Wood Oil - 

Mysore .. .. .. 2t)s. fid. per lb. 

Australian .. .. 21s. per lb. 


PATENT LIST 

The (latod glvon lu Miiii list are, in tho case of for 

those of appllciitioiis, nud in tlis cose of CompJeto SpeciUc^iio&ja accepted 
th(^e of tlie Uftlclal .roarnals in which tho ncceptaiice is announced. Com¬ 
plete 8|H‘Citicotious thus advertised os accepted are open to inspection at 
the rateut Othce Immediately, and to opposition before AmiU'd 11 , they 
are 011 sale at Is. ea<^h at the Patent OiUcc. Sale llranch, Quality Court 
Cliancery Lane, Loudon, W.C. 2, ou.lun© 20th. 

I. —Application 

Odder. Orinding and puh'i'rusing macliine'<. 13..3113 
tlune 4. 

I. —Complete Specifications Accepted 

73 (1923). Mewes. Separating and ulilising llie eon- 
.stitui'iits of gases. (21fi.345.) 

5838 (1923). Ileavdl, ami Keslner Evaporator and Kn- 
giueeriiig Co. Kolary dryiiig-inadunos. (2lfi,077.) 

397G (1923). Kueber. Kefrigeral ion. (193,943.) 

6293 (1923). 'Diruupson and Hen.dulwood. SVe \T. 

12,122 (1923). Biuini.s. Furnaces. (2lfi,fi(»fi.) 

12.394 (1923). Thomson and Nisbet. Apparatus fn* 
tiitering du. 8 t-laden gases. (2lfi,fi75.) 

Ifi.3fi3 (1923). Schmies, and l)cut.sc}n) TaifUiltor-Haui'CA 
Eemoval ot conslUuent.s h'oin gases. (210,708.) 

24,037 (1923). Kaafing. Kotaiy kiln.s. (203,790.) 
27,87fi (1923). bodg(‘-Cottrell, Jdd. (.Metallbank uid 
Metallurgiscbe (les. Akt.-Ges.). Apparatus for the electric. >1 
preci|>itatiou of su.speiuled particles troiu gast'ous Ibud' 
(2l<i.789.) 

31,348 (1923). Kucher, liefrigeralion. (208,347.) 

II. —Applications 

namior. Preparation of mmilsions of oil and watis. 
13.341). Juni! 4. 

P'rey. Fuel coin)>act, and manufacture of same. 13,799 
June 3. (CS., 3,11.23) 

lleyl. J)isti)lation of oil shaU' etc. 13,891. Juno 1» 
Humphreys and (Jiasgow, Ltd , and tSlelfox. Manufaetii/c 
of gas. 13,1)111. .lime 4. 

Jackson (Kop[)er.s Co.). Ehininating liydrogoii siilplH'i'' 
etc. from fuel gases and air. 13,781. June 5. 

N'icklm. 13,1194. .sVc Ul. 

Soc. Anon, dea Petroles Jlouille.s et Derives. Treutnx n* 
ot hydrocarbons. 13,1126, June 4. (Fr, 11.11.23.) 

80 c. Anon. d(‘s Potroles Houilli's et Dd'iviSs. Vrodu(ti' ;i 
of coke etc. 13,731. June 5. (Fr., 28.11.23.) 

II.— Complete Specifications Accepted 

3808 (1923). .lackson (Kopi)eis Co.). Coking rdcfi 

oven battenas. (210,579.) 
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6505 (1623). See. Anon, do Ooiistniction do Fours & 

' 'oke Simplex.^ OAsifying coal, ligf^ite, and bituminous 
uiel. (166,599.) 

13,066 (1023). Beandequia. Manufacture of uHiticial 
oiil or coai-like substances. (216,601.) 

10,565 (1923). Schitilos, and Deutsche Luftfilt«*r-Baupee». 
I. 

23,231 (1923). Johnson (Badiseho Anilin iind Soda 
I abrik). Manufacture of active carbon. (216,761.) 

ill.—Appilcatloos 

Kioklin. Recovery of creosote oil from crude coal gas. 
t {.694. Juno 4. 

Soc. Anon, dcs IhHrolcs HoiiilK's et Dfh'iv^s. 13,626. 

re a. 

IV. --AppHcstjon 

llborleiii. 13,907. j^cc XIH. 
iV. -Complete Specifications Accepted 

S8.37 (1923). Hansford (Oassella und Co.). Manufacture 
..i alkylated and aralkvlattxl dorivalives of vat-dvestiitfe. 
(J16,622.) 

13,120 (1923). Durand und Huguoiiin Akt.-Gea. Manu* 
f,j Uiro cf inordai\t dyestuffs. (197,940.) 

V. -Applications 

Culico IViutors’ Association, Ltd., and Dausou. 13,768. 

Nr \ 1. 

Ihirtogs. Sjunning visco.'^o. 13,898. June 6 (Holland, 
:W23). 

Hiu'togs. Spinning viscose, 13.899. June 0. 

Hnriogs. .Manufat'ttirc of viscose solutions. 13,900. 
bine 6. 

Kiischbrauu. Paper niniiufacturc. 13,886. Juni* ti. 
Ibiiiimii. Dry distillation of alkalized waste liquor 
I'n.m .H<^da-cellulo.so manufacture. 13.798. June 5. 

V. -Complete Speclflcatloas Accepted 
2(». 167 (1923). Bockeii. Oblaining librt‘s from Ibc leaves 
( I fi;:.i\’cs etc. (216,777.) 

.■',1.362 (1923). A'aniM. (’ontinuous clilorinaliou of raw 
,,‘ilMlese. (208.551 ) 

\ I. Applications 

( '.idi.icnc. Printing of textile fabrics. 13,5.‘).3. June -1 
(U.S, 15.2.24). 

'nlico IViiitcrs’ Association, Ltil., anti Dawson. S<‘ounng 
!ti;d Ijlcaching textile tibres etc. 13,788. .luno 5. 

•b.iluison (Hadisclxi Anilni* und St)<la*Fubrik). Treatment 
i t • i lluloM' cftteiH for dyeing. 13,503. June 2. 

Lepiiic. .Desnlphun dn'^, bleaching, etc. libi'i'sete, 13,82o. 
.fiuu- 6. 

l.iv?,ey, and \Vorrull, Ltd. Method of obtaining effeets 
<>i: i'‘\iilc fabrics. 13.729. June 5, 

VI.—Complete Specifications Accepted 
2^33 (192,3). Mitchell and Wordswortli. Dyeing and 
!!-• maebines. (216,5.36.) 

'•293 (1923). Thompson and HeusUdwood. Dye vats. 

and like reeeptaeJes. (216,595.) 

''♦*83 (1023). Lord. .Apparatus for treating hanks of 
with liquids. (216.598.) 

VU, —Appllcation.s 

Itiumeufeld and ' VVeiziiumn. Titanium c«mipoun<ls. 
13.1 tn. .lune 2. 

•ha kson (Koppers Co.). 13,781. .S'rc H. 

^oe. Anon. d'Eclairage et d’Applications Eleelriques. 
bvtfju'ting krypton and xenon from the almo.Kpher<‘. 
I' '-I k Juno 6. (Fr., 29.6.23.) 

' IL—Complete Speclficatione Accepted 
12,660 (1923). Akt. Dansk Hvovisyro- & Su[>erpho3pliut 
1 'bilk, and Dansk Akt. Sminons-Sehuckort. Automatic 
' - il.ition of the supply of oxidUiug agents, nitric acid. 
' '‘' be Solution, or othei*s in the mamifactum of sulphuric 
' d (199,004.) 

19.229 (1923). Mielnud. Proec.ssos for making potassium 
'■ '-'L'. (208,114.) 


VIII.—Applications 

Egglmann and Perea. Translucent ntaterials. 13,674. 
Juno 4. (Fr.. 12.6.23.) 

Tarns. Semi-porcelain body for potteiy. 13,711. June 5. 

VIII. —Complete Specification Accepted 

4897 (1924). Michaelis. Mimufaiquie of bigli-grndo plate 
glass. (212,250.) 

fX.—Applications 

Keay. Cementing pulp stones. 13,478. June 2. 

Keay. Abrasive cement. 13,479. Juno 2. 

Pea<‘e. Manufacture and hardening of eoiuTet*- products. 
13,534. June 4. 

IX. —Complete Specification Accepted 

0907 (1923). Meadows, (ompositioiis for inuknig ot 
waterproofing roads. (216,602.) 

X. —Applications 

.Aciih'icH Heunies de Rurbte-li-l'hcli-Diuhdang*- -Soc. Anon. 
Treatment of molten slug, metals, etc. 13.697. .lime 4. 
(Luxembourg. 16.10.23.) 

/Ashanti th.Jdlields Coi’poration. (Jd.. and Hhcxh'.-. Orc- 
roa.sting furna4*e.s. 13,686. June 4. 

Cbemiseho Fubrik (.IrieslH’im-Kleklron, and Bciehtem. 
Recovery of light metals from scrap. 13,9.39. June 6. 
(Oer.. 20.7.23.) 

IIelf<*n.stein. Metallurgienl etc. heurtli finnai-e. 13,518. 
Juno 2. 

Vincent. ftkJdering pro(N‘S-t, and eompo>,u.i«ui (li.'refor. 
13,590. June 4. 

X. —Complete Specifications Accepted 

5886 (1923). Marks (American .Smeldiii; ami Kentam:r<. ). 
Extracting tin fr<»in it.s oivs. (216,r»Ho ) 

14,577 (192,3). Aslieroft. Treatinent of ziiie-l«*ad sul- 
pbide or«‘s, mattes, ami the like. (216.69.7.) 

24.313 (1923). Billinglon. Ferrous alloys. (2I6.7(Hi.) 

XL—Application 

ik'lirhoii an<l Pivnlice. EOvti'ie funuwes. 13,508. 
•lune 2. 

XI. —Complete Specifications Accepted 

8334 (1923). Kidoiu, und Sue. Taleo e (.Jrafiti vnlt'hi'oiu-, 
Manufueturo of electrodes from natural gra()hites. (216,617.) 
11,442 (1923). Zn*genberg. Galvanic, cells. (216,659.) 
22,007 (1923). Mctro|'olitan-\'iek<Ts Kleetrieal To. (We-i 
inghouH/^ Kld'trn* and Mamifaeturing I’o.). I‘'UH-triefurti,iri'r 
(216,7.76.) 

27,876 (1923). Lodge-(’t>UrclI. Ltd. (Mctallbnnk und 
Metallurgisebe Akt.-Ge.s.). »Sc<’ 1. 

XII. —Application 

Ihinnor. 13,546. Ser 11. 

XIII. —Application.^ 

Bumbor. Manufactnro of p.unts, \Mriuslics, etc. l.3,79(». 
June 5. 

Kbcriein. Pro<luetioii of colour lakes. 13,907. June 6 

XIV. —Application 

Bambei'. 13.789. .Stc XX. 

XV. —Application 

Bruy. Troatmerit of hides, skins, et<‘. 13.796, June 5. 

XV. - -Complete Specification Accepted 

91 (1923). Lt' Petit, Burns, ami Tflaiike. 'rreatm^nt 
of Indus, skins, etc. (216,54().) 

XVI. —Complete Specification Accepted 

5746 (1923). Harnist. MaiiufueUnv of di-^uifectingdcrli- 
lifl<»ra from aulpUur or metallic sulphides. (194.289.) 

XIX.—Application 

Berg<'ret luid Dorignac. Pro^^rvatioii of orgaim or 
vegetablo substuneos. 13,868. June 6. 
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XX.— Applicatldfif 

Bambor. Manufactiiro of crude dip«*nteii© from crude 
nibber etc. 13,781>, June 5. 

Coko and Ma-xted. Oxidation of derivatives of aromatic 
hydr(>euil)ons. 13,607. June 2. 

Coke and Maxtcd. Oxidation of aU-olioIs and aideJiydee. 
1.3,556, June 4. 

Coke Olid Maxlod. Oxidation of tobieue. 13,634. June 4, 

XX. —Complete Specification Accepted 

5958 (1923). HoIzvcrkohluiiga-InduMrie Akt.-Cics, Maim* 
facturo of hexamethylenetetramine. (195,602.) 

XXI. —Application 

Kodak, Ltd. Photrigrapliie reversal proeos^es. 13,595. 
Jujjo 4. (U.S., 5-7.23.) 

XXI11.—Application 

Roberts. Visfosirrietors, 1.3,734. June 5. 


GENERAL NOTES 

Official Trade IntcItiKence 

The Pepartment of Ovcrscuci Trade (Development 
and Intelligenee, 35, Old Queen Street, Ijondon, 
S.W. 1) lias received the following enquiries for 
Britisli go(jds. British firms may obtain further 
infonnation by appijing to the Department and 
quoting the speeifie luimher; Avulnilia : Silk, 
(075); I’ottery, glassware, ((>70) ; hardware, alumi¬ 
nium and enamelled ware, (079) ; British India : 
Metals, hardwan', paint, (080) ; cable varnish, white 
enamel, (Director (leiieral, India Store Department, 
Branch j\o. 10, Belvedere, Road, S.E. 1); Italy: 
Silk, (087) ; Xdhcrlands : Leather, (088) ; sta- 
tionerv, (089); silk, (091); Xcw Zealand : Iron, 
(A,X./I038); hardware, (A.X.,'1039); Peru: Table- 
ware, earthenware, (701); Bimth Africa: Steel, 
(A.X./1047); eo])per, (A.X./1048) & .steel rooting, 
(A.X./1042) ; Boulh Latin America: Earthenware, 
(099) ; Bj/ain : 'Tinplate, (095) ; silk, (090). 

Trade tnformatinn 

Briiiiicttiny is of great importance in that it enables 
the " smalls ’ produced in the mining of coal and 
ore, and the manufacture of coke to be utllLserl, 
thereby eliminating loss and the cost of storage or 
removal. A tlrrn that has specialised in bri(|uetting 
coal, coke, ore, f)r cement, )X)ta.s,sium cyanide, eakium 
carbide and many other materials is that of W'm. 
Johnson and Sons (IxH^ds). Ltd., Castleton Foundry, 
.\rmley, I-f>ed,s. 'The brochure “ BM2 ” devoted to 
briquetting mnebinery manufactured by this firm 
illustrates an interesting variety of standard briquet¬ 
ting plant, sueli as the ‘‘ Eggctte,’’ or ‘ Ovoid” 
plant for fuel, and plants for peat, lignite, and ore. 
in aildition, recognising the imi>ortant part played 
by moisture in liriquotting, Messrs. Ji^hnson have 
evolved, as the result of forty years’ experience, a 
series of horizontal rotary, multituhular, cascade, 
spiral, and vertical table dryers, as well as ealciners, 
for drying the materials before briquetting. Eor 
each class of material, a .spia ial dryer i.s provided, 
and every attention i.s paid to suitability and economy 
of u.se. Other plant made, at the Castleton Foundry 
includes pitch crackers, mixers ^d measurers, dis¬ 
integrators, vertical heater^, or.' (KKikers and various 
types of briquetting plant to suit every need, .is an 


illustration of iSfessrs. Jedmson's, experience, it ''js 
interesting to note that they have supplied briquet¬ 
ting plant to a number of foreign governments. 
Amongst other specialities of this firm are mining, 
cement-making, elevating, conveying, drying and 
washing plant, crushing and grinding machinery, 
clay-working and concrete-mixing machinery and 
many other types of plant. Catalogues illustrating 
those products can be obtained from Messrs. John¬ 
son and 8ons on aijplication, and the firm is glad to 
submit plans and estimates to deal with any propo¬ 
sition. 

The Eeprodwetion of Colour in monochrome by 
means of photography presents hosts of fascinating 
problems. Despite the voluminous literature, how¬ 
ever, evidence is not wanting that the virtues and 
limitations of photographic reproductions are imper¬ 
fectly appreciated. For this reason, a welcome 
must be given to a booklet on the ” Wellington 
Spectrum Plato,” issued by Messrs. Wellington and 
Ward, Ltd., of Elstree. In plain, clear language, 
the booklet sets out to show what can and wh«( 
cannot be expected of a panchromatic plate, and 
gives notes on development, the use of light and 
contrast filters, deaensitisers and de.scnsitising that 
are both sound and very much to the point. Tho 
Spectrum panchromatic plate, the .subject of tin' 
booklet, is used for the I’oproduction of landsca])e.s, 
coloured objects, pictures and portraiture, and 
recognition i.s given to the aid which .such a ])late can 
render to the microphf)togra{)her in the rendering nf 
minute structures by the inclusion of a list of ini< io 
and contrast filters with their resjjective s|)e(lral 
transmtssion. .V ii.seful booklet that combines in¬ 
terest and instruction. 


PUBUCATIONS RECEIVED 

Tiik STRccTi'itR oj' JUtter. By J. A. diaiinton, D .S( , 

A. T.C, Pp. xv-!-l.%. London: Blackie an<l Son. 
I.td., 1924. Price 12s. Cd. 

CiiEMtCAL Synthesis: Si'cniES in the Investkj.ction oi 
Natural Oroanic Products, By H. Hepwortli, 
I).Sc. Pp. XX4 243. Tnindon : Blackie and Son, 
Ltd., 1924. l*ri <'0 20a. net. 

Complex Salts. By W. Thom.'i.s, B.A., Jf.Sc., Pli.I). 
.Manuals of Pure and Applied Chemistry. Edited tv 

B. M. Cavon, 14.Sc. Pp. xi + 122. Loudon; Blackie 
and Son, Ltd., 1924. Price 10s. 

El.E.\rENTR OE TV ITER Bacteiuoloot, with special REI EII- 
ENCE TO Sanitary Water Analysis. By S. Cate Pres¬ 
cott and C. E. A. Winslow. Fourth edition, te- 
written. Pp. ix4-211. London: Chapman and Hall, 
Ltd., 1924. Price 11a. Od. 

The .\ction of .Metals on Nitric .Tcid. By W. D. B.m- 
croft. Bcpnntod from tho Journnl of rhi/sii'd 
Chemisinj. Vol. .XXVIII. Pp. 47S—49.3, May, 1!I2I. 

A Text-book oe Inorganic Chemistry. Edited tiv ■' 
Newton Friend, D.Sc., Ph.D. Vol. II. The Alkali 
Metals and their Congeners. By A. J. Waltf i, 
Ph.D., B.A. Pp. .\-xvi4-379. London; Chail". 
(iriffin and Co., Lt<l., 1924. Price 20s. 

Theoretical METtr.LtiicY. By R. Scott Deaa. Pp- 
vii + 246. London: Chapman and Hall, Ltd., !92t. 
Price 1.7s. 
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EDITORIAL 


O CR readers eontiiuie to devote theirattention 
to the jiroblem of an aoeurah^ designation 
for the chemist and for his work. W'e hope 
I hat they will succeed to tlie satisfaction of everyone, 
liut onr hopes are not very sanguine. The, subject 
o .^o vast, the intori st.s so many and varied, and tho 
|i yehologieal reaction,s so deeply seated, that even 
III ii|i|iroaeh to unaniniity seems remote. It is no 
I aiise for regret that opinions on ehemieal toyiic s 
.11 r M) varied ; it is rather a rea.son for congratulation, 
lor it .show.s how vital the .science, how keen its 
lotaries, how much work .still remains to He done, 
indeed, it is not an unfair question to ask : What 
.1 ihemist '! We all know chemists wliosc work 
III s, so to speak, within tho rovers of Ko.seoe and 
>^i liorlemmer or Cohen, but we know of many otheis 
"ho rejoiee m the title, but yet never approach 
I lu ini.stry much nearer than phy.sie8 and iiiathe- 
iii itic.s, tliough by intransigent.s these, may be eon- 
■ nlered a.s branohe.s, humble, but necessary, of our 
111 nee. On more than one oceasion chemists have 
i“ I M frounced because they have become, or so style 
1 lieiiiselves, gas chemists, brewery, metallurgical, 
"•Her. industrial or pure chemists. What is a 
' liemi.^t, and what, indeed, is ehornistry ? These 
■lie que.stions that we shall not attempt to answer ; 
■''tales and Sciences alike have their “ terre irredente,” 
I heir unredeemed territories, containing subjects 
I' ioiiging to other Sta^s and Sciences,_and it passeth 


tho wit of man to lind a solution that shall be univer¬ 
sally acceptable. The human instinct for classifica¬ 
tion i.s irrepros.sible, so we suiijio.se—indeed, ho|Xj— 
that more of our readers will gi\e their opmions when 
they feel so disposed. 

* * * 

We have been wondering, de.spite the heat, and the 
tempting cool of greenery, how a definition of a 
“ chemist ” could he worded. But Prof. Drum¬ 
mond, in the letter which we print in our correspon¬ 
dence coluitins, raises a far more fundamental ques¬ 
tion ; that of the training of tho chemist. It was 
recently reported that Sir Edward Elgar has been 
studying cliemistrv. Xo doubt he has made great 
progress, but one may doubt whether he would he 
asked to referee a paper on stereo-isomerism for the 
Transactions. Yet tho eliemist is constantly asked 
to become expert in harmonies other than liis own ; 
and last week Prof. Ellis showed the diflicuKies that 
arise when he Is expected to become a bacteriologist. 
It all seems to lend hack to tlie question : What is a 
chemist, for, obviously, his training would not he a 
matter of controversy were a stricter definition pos¬ 
sible. Knowledge is increasing so rapidly, “ labels ’’ 
are coming into use so profusely, that it is well for 
ITof. Drummond to remind us that the real function 
of the university is to educate the student, and to 
giY^.liiia ft |Bftpw]edge..of the fundamental principle,s 
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of .seienoo. Spcoialination is now a cotumonplaoc, 
but it will bo roatlily ailmittod tliat a .stiuioiit who 
has bogiiri to study tho oarbohydratos in detail 
bofon' ho lias niastorod Ids gonolal orj'anit' ohoinistry 
would make a very stiaiifjo ohoiidst. Yot, in olToct, 
tho student who graduates in ohondstry without 
having some knowledge of general scientilie prineiples 
is in a very similar position. The problems of the 
living cell and its aciivities | orvade the whole of 
eheinistry and but few i hendsts can avoid some con- 
taot with them. 'I'o look at (he (piestion from a 
standpoint still more utilit.oian, might not bio- 
ehendcal knowledge have been in a very dilTererd 
position to-day had the early workers [assessed a 
sound a<<(uainl.inee with the teehnhpic of the 
uderoseope And e\en to-day. how many eheinists 
are really familiar with the beauty of niieroehendeal 
methods t Speidalisation is imwitable in a vast 
domain sueh as that of ehendstry. but at least let us 
have spei’ialists who will ereid their own .soaring 
dream pinnaeles from foundations .set in that fair 
champaign which is common to all science 


f^(une of the eommon miseonceptions about chem¬ 
ists and their work are due. witluad a doubt, to neg¬ 
lect of the philo.s()))hic aspects of ehend.strv. especially 
its history'. And how fa.scinnling does the science 
become when it is exjiounded by means of the his¬ 
torical method. It is suriuising that one of the 
modern psychoanalysts has not yet made a study of 
the rea.soning that led Trout to believe that all 
heavier atoms are sinpdy aggregations of atoms of 
hydrogen. How one would like to know how Xewton 
became a " firmly convinced atomist, " as Prof. 
Richards calls him. But how much delving remains 
to be done before we ha\<“ accurate records on which 
to build our histories of ehend.strv. Mr. Hohnyard. 
whose interesting article on Begidn will be found on 
another page, has labouied greatly to establish some 
of the data of chemical history, and future historians 
will !)<■ very gratefid to him. If the (Uoposal now 
before the Senat(' of the I’idxersity of London is 
accepted, we shall enter on a new stage in seientifi<; 
teaching. In brief, the j)roi)osal is to establish 
]<ost-graduate course of study in the history, prinei¬ 
ples and methods of .science, and an imiiortant feature 
is that all students, whether in chemistry, pliysics or 
biology, will be rerpdred to study the early history of 
all science, and only later the history of their special 
branch. Kurt her infonnat ion will be awaited w ith much 
interest. 'Ibis will hardly satisfy Prof, Drummond, how¬ 
ever, a.s reform seems to be mo.st neederl in the early 
undergraduate st.-igcs (ieneral .scieidifi< prineiples, 
and of course their history, should be taught, and 
when they are taught chemistry will benefit greatly, 
Miseonceptions will have' to be cleared away : use 
of Bentham and Ho<iker does not a botaidst 

any’jnore than Mellor's tieali.se wil^ffl^fea chemist."* 
And it is appropriate, when w'O jra^^teinning to 
celebrate the centenary of ],ord’s^^TO, to (piote 
his declar^ion that ail sciencQi,}sf Science and 
any branen"of science that pla.®l’it9elf outside the 
{)ale of the other brandies the time being 

to be a soience. 


ATOMS AND ETHEREAL RADIATIONS 

A series of three leeture.s on " Atoms and Ethereal 
Radiations ” was delivered at ITniversity College, 
Ijondon, by Prof. R. A. Millikan on June Iti, 
17 and I'.b The chair was taken by Prof. A. 
W, Porter. 

'I he lirst lecture, Bridging the Ca]) between 
X Rays and Light," was largely a description of 
work done in Millikan’s laboratory to get beyond 
the Sehuinan region. The method consishs of 
obtaining sjiai-k spectra in high vacua. The vacuum 
is maintained with a battery of mercury diffusion 
pumps. T'h(' spark is obtained from a number of 
Leyden jar.s charged from a small transformer. The 
spe<‘tra are analysed with metal gratings. The first 
gratings were ruled to throw- as much energy as 
possible into the first order : but later some were 
ruled with special sets of spaoing.s so that tlie high 
orders, even up to the tenth, were strong. In llMfi 
Millikan and Kawyer leaehed (lOOA, and their latesl 
limit is iStiA. Millikan showed a historic slide made 
by Sehuinan reaching 1220A. Lyman's limit is 
blOA. From the other end of the gap Seigbahii 
has now' reached ISA. The ga]) is thns ahout 
7 octaves. 

1 he gup no longer exists theoretically, as was show u 
bv Millikan in iwrt of the first and the whole of the 
second lecture. Because of the simplicity' of X-rn\ 
spectra, it was natural to try, first of all, to a])ply 
the methods by' which the K. L and M .scries are 
arranged to tla^ new' region. 'I he elTort was entirely 
successful. Millikan showed line Moseley diagrams 
connecting his strong lines, and some excelleiil 
slides indicating tlie progreasion of these line.s with 
atomic number, like de Broglie’s slides for the X-rays. 
The high resolution was necessary to pick out the 
doidilet.s and triplets, and track down the lines corre 
spoiidiiig to dilferent stages of ionisation of the atom 
involved ; this was similar to the work done in the 
risilik' region hy Fowler and Pa.sehen. 'Jlie regular 
doubli't separation can. in all eases, be uecounteil foi 
by' Sominerfeld's fourth powi'r law. For the irreguLir 
rioublets the linear (irogression of wave number 
dilierence with atomic number was found. The 
screening conslant of the Mcweley erpialion wa- 
ealculateii. and the progression of this factor and it' 
apjiroaeli to assigiuvl limits were verified. A delinile 
eoiielitsion is reached that the electrons pos.scs' 
eouloml) fields, the electrons in the K shell acting, as 
a limit, as if situated at the nucleus, the sereenim.' 
elfect for any .svl decreasing with increase of atoma 
iiuniber, 'I he laws of X-ray sjteetra can thus bi 
nii])lied right into Ihe visible spectrum. There is im 
ga]). But Millikan points out a tremendous dilb 
eulty. In X-ray siieidral laws the doublet .separation 
^calculated from the change of mass with speed ot 
H^t^^tron in an elli))tie orbit of equal energy to an 
alftsifiMiive circular orbit. In the visible region tin 
sejiar^l^ has been aecountt'd for by a.ssuming sons 
undefiiiwa.ssyinmetry. which necc.ssitates an eiierr,' 
dilTerenoe'pf the <ireular orbit with the inelination 
of its normal to unspecified structured axes, resultint/ 
in the introduction of the azimuthal quantmn 
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number. Both a8sumption,s have served us well in 
obtaining large numbers of numerical agreements. 
Millikan has proved beyond doubt that they are 
mutually exclusive. Which we must choose, Millikan 
leaves o()en. Our consolation, as he points out, is 
that \v<! have a check on our postulates. 

T'hc last lecture was on the penetrating radiations ' 
of the u})pcr atmospheo- Kohlhiirstcr has con¬ 
cluded that there is a radiation in the atmosphere 
for which the absorption coefticient of water is 
0 0(125, whilst the hardest rays from Th. 1), have a 
cocIHeient 0 033. Millikan finds a radiation which is 
very jirobably that observed by Kohlliiirster. How¬ 
ever, he finds that the rays are only slightly harder 
tlian the most {lenetrating y-rays. Millikan also 
finds that the rays are of hwal origin. A heavy 
snowsform causes their disap)X'arance, and they are 
< ut down to nearly half by 0’3 inches of lead. Millikan 
puts forward an explanation that the rays are <lue to 
radioactive dust of cosmic origin settling slowly 
(hrough the atmosphere, the decay being ra[)id 
enough to account for the diminishing intensity of 
the rays approaching the earth's surface. 

JEAN BfeGUIN 

By E. J. HOLMYARD, M.A., F.I.C. 

The Science Library at Clifton CrJlege recently 
in ((uircd a copy of •' Les iSlemens do t'himic,” by 
.lean Beguin, ” reveus, ex})li(piez, ct augmentez 
l)ar Jean Lucas de Roy, Medecin Bolediicois,” Rouen, 
MIM'XXXXV'l 1. Little .seems to be known of 
Beguin. Kopj) and Meyer barely mention him, but 
a few details arc given by the omniscient Ferguson 
in his wonderful " Bibliotheca t'hcmica,’' vol. 1, 
[ip l»3-y4. ■■ Beguinus," he says, "was a native 

of hon-aine, and flourished at the beginning of the 
MWenteenth century. After studying chemistry and 
liharmacy at Ned.in (?) he came to Baris, where he 
made chemical pieimrations. and opened a school 
for instruction in chemistry, pharmacy and metal¬ 
lurgy. He also visited foreign countries to ace (he 
mines and study mineralogy. His first publication 
was an edition of the ‘ XTjveni Lumen Chymicum 
of Sendivogiu.s with a preface, ItlOH, Hc'ha<l great 
reputation as a teacher, and was among the first to 
give jiractical instruction. 

" At the instigation of a pupil, Jcicmias Barth, 
be drew up a small manual entitled ‘ TyrcKunium 
f 'bymicuni,’ printed in 1010. It was meant for his 
own students ‘to .save him (he trouble of dictating 
and tlu-m of writing ' the methods ho demonstrated, 
and it was not regularly published. A copy having 
got to ('ologne, the tract was at once reprinted in 
1511. in a tiny ICmo, much to his disgust, and he 
was thereby coiupelleti to bring out a revised edition, 
whi<h was published in 1612. A French translation 
b.\ the. author appeared in the same year. The 
I .vrocinium ’ afterwards became the most pojmlar 
lext book of its time, for between Hill and 1069 
It (lassed through some fifty editions. There is a 
list of these (says Ferguson) in my memoir of 


Beguinus, read to the Philosophical Society of 
Glasgow but not yet published. There are two 
translations into German. The English translation 
f Tyrocinium Ghymicum' ; or, Chymical Essays, 
acquired from the Fountain of Xafure and Manual 
Exptwienee. By John Beguinus, Almoner to the 
most ChrLstian King of b'rancc. London : Printed 
for Thomas l'as.senger, at the three Bibles upon 
London-bridge, 1669] was made by Ricliard Russell 
I who is famous for his translation of GeberJ.” 

" The book is merely an outline of certain pharma¬ 
ceutical preparations, but incidentally there is some 
general chemistry, and it contains the description 
(or the first time of certain suhstances, with the 
discovery of which the author is credited.” 

A careful study tif the “ Elcinens de Chimie ” 
has led me to place a considi-rably higher value on 
the book than that assigned to it by Ferguson, and 
it is scarcely doubtful that the great liCmery (1645-— 
171.5) must have been very much indebted to it. 
It has therefore seeimal desirable to jrkee on 
record some of its main characteristics, especially 
in view' of the facts that copies are rare and 
that Beguin has never received his due share of 
attention. 

The pmsent cojiy is described as the fourth edition 
•—which ])robably im])lic.s the fourth edition of the 
French translation with Lucas de Roy's com¬ 
mentary. The notes and additions made by the 
commentator are easily distinguishable from the 
text as they are jirinted in italic type. Beguin's 
object in writing the book was, he tells us, to maintain 
that the new' ” chemical ” remedies, that is, metallic 
dei'ivatives and the like, were moi-e agreeable. 
mor<> eflieacious and less dangerous than the old 
vegetable potion.s. " t'hi'mistry is an art which 
teaches how to dis.s<)lve (he natural mixed bodies, 
and to coagulate [crys1alli.se or precipitate] them 
when tlissolved, in order to make more agreeable, 
salubrious anti reliable medicaments. The word 
('hi/iiiif is Greek, signifying in Fivnch the art of 
making liipiids, or to reduce solid bodies to a litpiid. 
ft is thus called, par eM'elkiicc, inasmuch as it shows 
how to dissolve (which is more diflicull) and also 
to coagulate. ... If it is called the DistiHatoiy 
Art, this is becau.se distillation is its most beautiful 
and princi|)al operation " 

Chemistry is essentially a jrractical art, although 
there are people who are content with theory 
only, and never give themselves to the elegarrt 
operations of this art. The subject-matter of 
chemisti'y is the compound body, not as susceptible 
of motion, which is the jirovinee of physic.s. but 
in virtue of the fact that it may be dissolv'cd and 
coagulated Hence men who he.ar the name " Al¬ 
chemist ” should not immediately think of one 
who sjiends all his time in the transmutation of the 
metals, arrd rh'eams of nothing brrT the admirable 
mystery of the Philosophers' ,Stone. 

The vulgar drugs and remedies are often u.seless 
and obnoxious, as well us diflicult to make and 
not seldom dangerous in use. The patient, at the 
smell of some nj/n>j> magistral, " made by great 
labour according to some recipt* I don’t know how- 
many feet long,” is often “constraint de so vuider 




0->« . " CHEMISTRY ANP INDUSTRY Ww. l«2t- 


hiiut et bas sans autre oeremonie.” Chemical rem¬ 
edies have never been known to give rise to these 
unpleasant symjitoms. Having elaborated this point 
in some 2<) pages, Beguin winds up his introductory 
chapter by asserting that che?ni('al medicines, prin¬ 
cipally those extracted from metals and minerals, 
will cure epilepsy, leprosy, gout, (piartan fever, 
dropsy, and several other maladies i-egarded as in¬ 
curable, and that with “ to>ite douceur, vitesso et 
suretd.” 

The three chemical principles are mercury, sulphur 
and salt, but itmii.-t not be imagined that byacheraical 
resolution one can extract from all bodies the mercury, 
salt and sulphur sold in njx)the.caries’ shops. 'J’he 
substances into which animal and vegetable bodies 
may be s[ilit up merely have .such a resemblance to 
mineral mereury, salt and sulphur, having relatively 
the same differences in their essences, actions and 
properties, that one i.s justified in calling them by 


if it is collected. .This water- i« called mercury. 
Afterwards comes an oleaginous and easily inflam¬ 
mable vapour, which if collected becomes trans¬ 
formed into an oil, and is called sulphur. Finally, 
there is left in the cinders a dry earthy body, which 
can be extracted with water, and deliquesces in a 
cold and moist place. It can be converted into a 
solid by heat, and is called salt.” 

It should bo noted that none of the three principles 
is free from more or loss admixture with the other 
two. In addition, during chemical resolution, two 
other substances are commonly met with, which, 
however, arc not to be regarded as “ prinoiples ” ; 
they are the Urre damtUe or tite morte and the 
phlegmc iiisipidf. It is customary to neglect them 
as they have no medicinal virtues. 

In the chapters immediately following, Beguin 
describes the chief chemical operations and gives 
a table to show their inter-relationship : — 


Lh Chyinic a 
pour objet )<> 
forps inlxto, 
duquel ellu 
enseigno 


Ctilciiiation, 
qui se fait 
par 


Lm stiiuiHin, 
«lo JtupiiOle 
y a deux 

ITspoi'I'S 


E-\'f Faction 
qui Ho 
considcre 


fVirrosion 

par 


ignition par 


Ocneralemcnt 
quaml die 
est faite par 


Speciulement 
(pii so fait 


/Anifllgaumtion 
I I’recqiitatioii 

( Stratifioatiou ou cementation avee laquelle a atlinite 
j la eomniixtion 
^ Fumigation 

Cinofaction ' 

Roverboratioii, a laqnellc sc rapporte Toxsiceation do 
rimmidite native 


Ah<t‘nsion 
qui Cist 

Do.9ccnfion 
qui OSt 


moyen intormedo 
qui so fait par 


j Seche, qu'ou nomine sublimation. 
( Humido, qu'oii nomnio distillation. 


Chaiido, ou distilLition jiar dcs- 
(?(‘i!sioni 

Froide. qui oat { Filtration 
double 1 Doliqucscenco 

f Digestion, qu’on nomme au8si 
I maceration 
rntrofaction 

I Circulation n quoi so jiout rap- 
pfirtcr la fcmientatitm 


i^ar fecparation de la teinturo dcs corps par menstruo 

convennblo. ( Exhalation 

L^nlg^la^um l.iqiH'llc hicn qu’cllo so trouvo toiijours avec loe cspt'cos do solution, aiiialgnma- J Ooction 
tioii, precipitation, sublimation, et distillation, tontesfois ello so fait jiarticuIuTomout par 1 Congelation 

i Fixation 

ok Chkmk al Opkbations, Smchtly Abthogeo 


these iiauies. I^hilosuphers have, indood, given 
these three principles many names, some <.>f which 
are indicated in IJie following table ;— 

Sa 1,T SeU'JIUK MEltCf TtV 

Common salt Suit jictro Sal armoniac 

Bitter Sw rq-t Acid 

Body Soul Spirit 

Matter Form hloa 

Patient Ag('n t Informing and moving 

Art Niiturt' Intelligence ^ 

Sen.se Judgment Fiulerytanding 

Material Spiritual (Jorious 

[Observe the influence of Paracclsan views.] 

i; 

In illustration of his thesis, lieguin gives an example, 
since ocular experience is always beU(‘r than mere 
reasoning, “ If you heat green wood, fir.st of all 
there, is produced an aqueous vapour which is non- 
inflammable but which can be cQnvertcd into water 


He then proceeds to describe each of these oper¬ 
ations in detail. Cakivatio7i is the reduction of 
a body to a calx, and is defined by Gcber as the 
pulverisation of a substance by heat. By the word 
calx chemists mean any very lino powder, made by 
the dissipation of the humidity which hound its 
particles together; it is applied principally to 
minerals. \Vhen the powder or calx is rendered 
inapalpable, like extremely line flour, they call it 
alcohol, a word which they use also to express rectified 
>i?it of wine or alcohol of wine. It is interesting 
l^jind this late survival of the word alcohol in its 
general mediajval sense ; originally, as is well knowm, 
M-lnihl was the powdered lead or antimony sulphide^ 
used as a cosmetic in the East. 

Corrosion is a calcination of the compound by 
corrosive substances, and is carr,ied out in several 
ways, principally the following; amalgamation, 

precipitation, stratification and fumiga,tion. - : Qf^ese, 
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preoipiiatip)^ ia ai oorroMop. nlA^,! by/«PW^',<aqua^ 
tortis, etc.), and is performed by plunging the body- 
into the corroaive liquid. Then, after having been 
corroded or diasolved, it is reduced to a calx, either 
by separation of the aqua fortis or otherwise. Hero 
Lucas de Roy odds ;—“ If after solution of the body 
the aqua fortis does not quit the calx, chemists are 
accustomed to add substances which will bring 
about this separation, viz., either plain water, so 
that by this means the acpia fortis, having lost its 
strength, leaves the said calx and allows it to pre- 
cipilute, i.e,, to sink to the bottom ; or they add salt 
or hot salt water. But according to the diversity 
of material there is a diversity of separations ; thus 
to separate silver they place in the solution a sheet 
of copjHir, to which the silver calx joins and attaches 
itself by some occult property.” 

Sublimation is an extniction of most subtle diy 
parts, which become elevated by the fire and adhere 
to the vessel. It is carried out by placing the 
suitably prepared substance to be sublimed in a 
pot with a round or flat bottom, until the pot is 
half full. The latter is then planed in a furnace, 
and to it is luted an aludel, tall enough to reach 
above the furnace. On the aludel is fixed an alembic 
having no spout but provided with a small hole in 
the middle of the top to allow the humid spiiits to 
escape. Afterwards the apparatus is gradually 
heated, and when all the humidity has been exhaled 
(which one recognises when, applying a piece of 
glas.s or sheet of well-polished iron to the hole, the 
vapour can no longer be detected), one stops the 
hole OTth luting-clay and increases the lire in order 
to drive up the dry .spirits. Now since, according 
to (leber, sublimation is an elevation made by the 
lire of a dry body which adheres to the vesisel,' it 
appears how mal ii propos is the vulgar confu.sion of 
sublimation with distillation, and with how little 
-cason distilled waters are called “ sublimed waters ” 
l)y some. Furthermore, it should be remarked that 
this chemical operation is not a new invenfion, but 

I hat it was known to the ancients. For according 
to (Jalen and Hi'tseorides cadmia is prepared in 
this fashion, and thence pompholy.x and spode.- 

” Di.stillation,” says Beguin, “ is an extraction of 
tlie humid parts of a body, which are attenuated and 
i levated as vapour by means of heat.” Further details 
.'ire given by Lucas deRoy in his note on this section ; 
There are two kinds of distillation, viz., (jyirect and 

II hlkpio. While the oblique is carried out by imcension 
only, the direct may be per desce.nmun as well. In 
direct distillation by ascension the vapours condense 

III the top of the alembic and the liquid falls back 
into the groovecFrim, whence it passes into the tube 
leading -to the receiver. “ This resolution of the 
\ apours is greatly improved if one pours cold water 
ill round the alembic and its tube.”^ Direct dis- 

^ perfectionis. Book II, Part 4, Chap. 3 (llusseirs 

I |■||ll■^lllt.ion, 1078, p. 88): “ Wherefoiii wo say, ifublimatinii 
1 i\m<Elevation of a dry thing by Fire, ■with aillicrency to 
111 Vessel.” 

- Cadmia, iK)mpholyx and spodo nro all varieties of impure 
• nil' oxido. Under spade, LittrS gives Oxyde dc /.inc obtenu 
p.ir sublimation cn calcinant la tuthic. 

' For tlio history of the continuous cooling device in dis- 
I illation soo E. O. von lippmaun’s Btitriige zur Gesch. d. 
A'li/urtti, und d. Teehnik, Berlin. 18133. pp. 127 ct seg. 


■ tillatipn is related- to distillation 'par-- la campane, 
by means of which oil of sulphur is ferepared [lit., 
by means of which the oil is extracted from sulphur.] 

Oblique distillation is that in which the spirits 
are made to emerge from the side of the vessel; it 
is principally used for the distillation of minerals. 
The vessel in which it is canied out i.s called the 
retort. 

Filtration consists in passing the liquid through 
grey paper or through a small piece of cloth, so tliat 
the large particles are retained on the filter. Lucas 
de Roy adds, “ There are certain things which need 
to be squeezed, but that which filters without pressure 
is clearer, and that which goes through under pressure 
is more turbid. There arc also tilings wliich.must 
be filtered more than once in order to clear”'them. 
Finally, if they arc viscous, sticky and slowly running 
syrups, they must be heated as well.” 

Deliquescence is when impure calces, salts aUd 
similar liquefiable substances are placed uncovered 
iqion a marble slab or slojiing glass, or are hung in 
a bag in a vaporous air, wIktc they yield their 
humour in a pure state. Nevertheless it sometimes 
happens that no seiiaralion of jiarts is made by 
deliquescence ; thus when certain salts arc placed 
in a cellar or some other cold and damp place, the 
external humidity iiromptly iiisinuate.s itself into 
them and ri'solvcs them into a liquid, wliich may be 
collected in a vessel placed below to receive it. 

Fermentation, although it does not make such an 
evident separation of the subtle parts from tlie 
gross, is nevertheless a way of extracting a very 
noble essence. Both liquids and solids may be 
fi'rmentecl. Liquids wliieh have the quality of 
hotness, such as the juice of jjcars and aiiples, will 
ferment sjiontaneously, but those which are of a cold 
quality, such as cold expressed juices, require the 
addition of some foreign substance to advance the 
ebullition and fermentation. W’ine lees, yeast, 
or salt may bo used for this juirpose. 

The two principal operations in chemistry are 
solution and coagulation. \'arious met hods of solu¬ 
tion have already been described, so that it only 
remains to speak of coagulation, ('oaqulation is 
that proec'ss by wbicli soft and liquid bodies are 
rendered solid by ])iivatioii of their humidity. It 
i.s brougllt about in four ways: (1) by exhalation, 
in which the humidity of the siibstaneo to be co¬ 
agulated is cvaporatecl: (2) by decoction, in which 
liquid sulistanecs arc reduced to a mow solid con¬ 
sistency : (3) by congelation, as wlion crystals are 
produced in cellars liy tlie cold ; (4) by fixation, in 
which substances wliich are volatile and fly from the, 
fire are rendered able to withstaml the latter. It is 
carried out by addition of a fixative medicine, or 
by mixtion, sublimation, or cementation, or other¬ 
wise according to the nature of the substance dealt 
with. . . . 

The remaining ]K)rtion of the first part of the book 
is taken up with practical didails concerning the 
ajiparatus of the laboratory. Lucas de Roy's note 
on cutting glass is of interest :—” II faut quelquefois 
eslargir la bouche et ciitri'x’i iirincipaiement des 
eucurbites, en couppaut et comme attestant leur 
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plux haiilc partie, d’autant que par la faute deS 
\-(‘iiUTH, qui Ics soufHptd, ils finissent cn col cstroit. 
Pour fairc done Icdit attestcnicnt il faut avoir lout 
prcKi, ct k la maii\ dcs cercks do fer, atfachez A 
dcs t)a.stons lonjis on iiianchcH, I'lin dcsqucls csj'alc- 
tnenf approprii- on son inlorioiiro siiporlicio a la 
[lartio el endroit dn voire, qni doit ostro couppoo, 
sera mis au feu el rout>i. Puis apjiliipid on lo tournant 
douoonioni on luy fora sorror lo vorro ostroitomont, 
ot I'ayant ostd iiiii'lqiio |«u apros, il faut soudaino- 
niont osjianolior sur lo Mi ll osohaiifTd par lo oorolo 
xpiolquo yoiitto do salivo ou d'oau froido, ot ainsi 
so ooii[H-ra lo mtio, rosohuidfant avoo nuVho 
d'ariiiioliuso alliinic’o par lo lioiit, ou avoo lo Mont 
d'uno voroo do for rontiio, la partii' dii vorro ainsi 
osoliautTi'o ot toiiolioo avoo lo doif{t inoiiillo so fondra 
aiissi tost, s'alloMi'ora ot oroistra la fonto ou fissure 
on la fayon quo voiis voiidroz on iiiovaiil ot advauoant 
pen a pou la indolio ou vorw, oo qui roiissira plus 
houroiisomoiit, si aiiparavaiit vou.s niarquoz I'ondroit 
ot lo lieu a ooupor avoo osinoril ou dianianl. " 

flavino o\plaiuod in tlio first part the eonoral 
luothorls of workirifi, Ik'yiiin proooods in the second 
to give partieiilars and details of t ho various ojiorat ions 
Ho Mooins My sonudinsi a note of warning against 
the use of loailon \ossols in distillation. "Quo los 
vases oil on distdlo no .soiruit pas do ploniM " for llioy 
itnpross a malignant quality ou the liquids uhioh 
ai'o distilled in tlioin, and render tlioin voinifivo, 
quite apart from the fact that the vos.sols thom.solvos 
arc corroded. It is a fact, ho says, that addition of 
a drop or two of sulphiirio acid to liquids nhioh 
ha ve Moon distilled in load vessels a ill eavse [iro- 
oipitation of ce/H.ve |load sul[)hato horo|. Ifo remarks 
also that earo should Mo taken that the luting material 
■ omployod to lute together the \ariou.s (larls of a 
distillation a|i|iarafus yields no va|)our on heating, 
lest the liquid distilled should Mo infoetoil My a foreign 
quality. 

.Vftor more ]iroliminary matti-r of this kind, 
Ik'guin gives praotioal details for the jiroparation of 
particular suMstanees, Of those, many have little 
intoro.st for us at the pro.sent day, hut others are 
of importance. In all the instrnetion.s, however, 
it is easy to recognise the work of a man w'ho always 
appealed to e.\])orimont rather than to authority : 
a oharaetoristie My no means common at that period. 
A few of the preparations which are described may 
bo noted hero, 

Kai(.r Forfi'a. " Strong waters,” which are also 
called eanstie, parting fsejiaratoires], royal, and ” de 
“ Oebenne, " are obtainorl by the action of groat 
heat upon vitriol, .salt|x-tre, .sal armoniac, antimony, 
mereury subliniato, alum, cinnabar, and the like. 
The meist caustic of them is w/im rei/ia, which dis.solves 
gold. Ordinary at/ua fniii.t is prepared as follows. 
Take two pounds of drieel vitiiol and a pound of 
ordinary saltpetre. Orind or rni.v thttitjlk,together, 
thou place them in a retort in a reverbbrtB^furnace, 
and having adapted an ample receiver j|pBgradually 
for 20 hours. 'I'lro rtyr/rr fiiillM whic^Sas distilled 
(tver is then pirrified Iry silver, A qtfftrter of it is 
taken, and n rltittrt of refirrod silver thrdwn in. VVlren 
the latter has'eUitsolvod, the solutto» is iroured intr? 


the remaining three quarters of the original distillate, 
which will become as white as milk. Let the pre- 
eiiritate settle, and )wur olT the clear sirpematant 
liqrtirl, which will rtow be pure. I’o make aqua 
reijia, dissolve otre orrnee of sal arnroniac, or of dried 
common .salt, irr forrr ourrccs of aqua forlLi ; it will 
then dissohe gold, Lrreas de Roy adds, ” It is 
called aqua rrqia heeartse it dissolves gold, which 
is the kirrg of metals. It Is al.so called the Water 
of the, Tu’o tHiaiii/doue, because nitre and sal ar'nrortiac 
figlrt at tircir first nrectirtg. like two sworn enemies. 
Sal armorriac is calletl the Kagk, because it carries 
rjff the girld as the Kagle caraicel off Ganymede. 

Spirit of Common Salt. —Tire discovery of hydro¬ 
chloric acid is ofterr attributed to Glattber (1048), 
or to the p.seudo-Valentine (probably about the 
beginning of the seventeenth century), but Bi^guin 
refers to “ spir it of saltas a substance already well 
krtown. “ Le.s artistes ont inverrte divers moyens 
]tonrttrerres])ritdeseI . . . raaismoy,jele tire ainsi.” 
” I take 2 lb. of calcined sca-.salt and nrix it with 
(i lb. ot brick rlust or red earth or common clay. 
I'ltcn I prrt it in a huge rtnd strotrg retort, of such a 
size thrtt a tlrir'd part rernniits empty. I next adajrt 
a large rcociv'cr, irr which I |rut a pound of tlistilled 
wafer, rtritl afterwards I distil for ‘M hours, carefully 
regulatirrg the Itr-e as irr the ilrstilkrtiorr of spirit of 
vitriol. TIrerr, afttw having .separated tire water and 
tiro phlegm, T Irrtve left al least 20 ounces of spirit, 
whielr it is itceessary to rectify.” Tiro last part of 
the deseriptiorr is not free fronr ambiguity, brrt it 
seems ele.ar tliat Ire obtained a solution of hydro¬ 
chloric acid. It is t>f interest to note that Beguiti's 
metirod agrees almost word for wmrd with that gi\en 
in an Arabic M8. of a Irout tire .same date, anti of Syrian 
origin, preserved in the library of the \'aticatr. 

■'ipiril of Xitre, wirich Begrrin irjtparenlly di.stin- 
grrtshed froirr aqiitr. forli.'.-, is made in a .sinrilirr way, 
■viz., Iry hc.atirrg a rrrixtrrre of saltpetre, with clay. 
Lrreas dc Roy rrotes that water distils rrver first, birt 
that when tire lerrrperatrrre is raisctl, derqr rerl spirits 
(wirich ar'c called .'.any ilr. Salamandre) make their 
ayrtrr'arance. To separate tire phlegnr from the 
spirit (thrrt is, to coneentratrj the acid) the crude 
product must first Irr' Ircrrled it) the water-brrth, whielr 
removes ruost of the phlegrtr, and therr redistilled. 
Care should be taker), he says, in -working with tire 
acid, never lo mix it, when eonceutrate'd, with 
alerrhol, " de [reur que le esprits do vitr et de rrifrt', 
estarrs meslez purs, ne viennent a causer quclqrro in- 
Hamtuation."’ Aoeorditrg to Beguirr, rritric acid is a 
useful rrredierne for colie, pleurisy, quinsy and the 
storre. 

He rrext de-scritres tire preparation of an odmiferous 
liquid—presumably acetone—by the distillation of 
learl acetate. It is necessary to lute all the ajrpai'atus 
carefrrlly, “ autrerrrertt tout lo laboratoire so remplira 
d'une si grande et si .suave odour, que je croy fermcmeiit 
<iu'elle, Hurpas.se de beaucoup les odours de tous Ics 
vegetahk'.s odrferous mi.s ensemble." 

Poudre Enuiic d'Autimoine, ou Mcrcure de Vic .— 
Take four ounces of powdered antimony [sulphide) 
and eight ounces r>f mercury sublimate. Mix the 
tw'o together and distil ^ a retort to which is fitted a 
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receiver half full of water. If the gummy, butter-li^ 
liquid [SbClal sticks to the neck of the retort, melt 
it with a hot coal. When it falls into the water it 
will be precipitated as a white powder [SbCl^ l-HjO---- 
SbOCH-2HC‘l]. Afterwards heat the retort very 
strongly and emnabar will sublime into the nerli 
I SbjSjH-SHgCIa—2SbC'I,-| 3Hg8.1. l)e Roy notes that 
the white prcciihtatc obtained iit the above operation 
IS called poudre emHiqan or powder of Algeroth, “ du 
nom de Vic'urius Alg;r(>lltus, Mtalicin et Phy.sicieu 
lie Veronc, qui luy a donne vogue,” or, agaui,/ct/ra de 
hciirre d’antirnoine. 

Of especial interest is Bdguin’s explanation of the 
iormation and eonistitntion of thus poudre rmelique. 
It is so clear and logical that it appears desirable to 
ipiotc it verbatim : ” Jc no me peu.v toutes-fois nssez 
.'stoimer coinines plusieurs doctes, mais peu experts, 
-(■ sont laissez emporter A une ojanion de croire quo 
, ette poudre cinetique provieiit du mercure 801)111)1(5 
i t non du regulc d'Antinroine. Oar j’ay assez fait 
imroistre ey (levant a toutes sortes de qualitez de 
jii isonnes et gens doctes, qui out bonor(5 nion jadit 
tdioratoirc de lour presence, ct ce par raison fondee 
-iir l experienco (vexi que jo n’en admets point (.Vautre 
I II opt art), que la jioudre cnietique n’est autre chose 
ipio le regule d'antinioinc (/.«., metallic antimonyl, 
(lissout et calcine par I’esprit, vitiiolic du .sublinu* : 
diiqucl I’esprit elle retient d’autant plus on moins 
ipi’clle cst beaueoup ou peu l.av(''C . . . Et par cc 
(|uc Ic regule d'antinioinc approebe plus de la nature 
iMCtallique que le Mercure, voila pourquoy dislilant 
Ic luereure sublime- avee rAntirnoiiie, I'esprit vitriolic 
ill) sublimd qiiitte le IVrercure, et sc joiiict et attache 
.111 regule do rAntiinoine. Et so sent ant presse ct 
I hass('‘ par la ehaleur, dissoult et calcine le ri-gule, et 
jiasse ell liqueur gonirneuse ou huileuse par Ic bee 
(Ic la cornue ; et tonibant. goutto a goutte dans I’cau 
qui cst, dans le recipient, Tesprit de vitriol sc dis.s(mlt 
,|. ns I'eau, et le n'gule tonibc en poudre blanche au 
loiids du recipient, t'eey se rccognoist au goust de 

I can qui cst impi'cgnee do I’esprit vitriolic, et a la 
fir'inn de la poudre emetique a fort feu do soufflets, 
l.iqiiclle sc tounie en vray regule d’Ailtimoine. 
Ii.u’autnge ajires qu( (oute la Ikpiciir gonnneuse cst 
distili'c, nc re.ste }uus dans la eornuti que le mercure 

■ In sublime et le souljilire de. I'antimoiiic. Et pane 
qu ils nut une e.vtreiTui sympathie par ensemble on 
liumant feu de suppression, ils .se .subliment par 
ensemble au col dc la cornue en einabre. .fe ooncluds 
'lone par ces experiences infaillibles, que la ])oudrc 
cinetique u'e.st autre chose quo le regule d'antinioine 
' .il( in(‘, ])ar I’esprit vitriolic qui est dans le 
'iihlimc.” 

This remarkably penetrating explanation of the 
■(action Ix'tween antiTiiony sul))hide and mercuric 

■ liloride, together with the observation of the hydro- 
Ix.'is of the antimony chloride by water, has—to the 
test of my knowledge—Ix-cn overlooked hitherto. 

II says much for Beguin’s chemical instinct , and at 
lice reminds us of the careful theorising of Black a 
ciitnry later. It is certainly a pleasant relii'f 

''(nil the vapourings of contemporary alchemists. 
I'xguin completes his explanation by what I 
niagino to bo one of the earliest graphical 
'"iinul® :— 


Mercure sublime 

Mercure Esprit vitriolic 


Antimoine 

/ 

/ \ 

Regule Soulphre. 

This expresses the facts : (a) that niereury sublim¬ 
ate eoirsists of mercury and an “ acid radical,” as we 
should say now; (6) that antimony (I’.e., stibnite, 
SbjS.,), consi.sls of a metallic regulus and sulphur ; 
and (c) that when the two substances are heated 
together the acid radical of the sublimate eombincs 
with the regulus of the stibnite, while the sulphur 
and mercury thus set free ((iiiibine to form cinnabar. 
Beguin also observed that the antimony ehloi'ide lost 
more, or less of its acid radical on treatment with 
water, and that the water itself became acid in 
the process. 

White Precipitate .—Dissolve mercury in aqua foriis, 
■ind add a solution of salt. A white jirecipitatc is 
obtained, which must be washed until tree, from acid, 
dried, washed with ro.se water and dried again. 

Hed Precipitate. Dissolve mercury in nitric acid 
and evaporate to dryness in a strong lire. A red 
precipitate will be left This is a very useful nu’di- 
ciile, since it is a sovereign purgative in leprosy. It 
may Is- given without danger to women and young 
eliildren, and the dose is six grains. 

Space will not permit the description of Bi-guin's 
methods of preparing stannic chloride, yellow oxide 
of mercury, fulminating gold, and many other 
substances, but one cannot close this article without 
noting the fact that he describes for the first time the 
preparation of benzoic acid from gum benzoin.* 
” Take benzoin coarsely jiowdercd and put it in a 
round iiot, which covi'r with a cornet of grey paper . . . 
then administer the sublimation tire, and colleot at 
frequent intervals the flowers which have sublimed. 
'I'hey are while ns snow, and are none other than the 
essential .salt of Benzoin , . . they are a very jirojier 
remedy for pimples and redne.ss of the face.’’ 

The book ends with the quotation, ” L'hommo 
brutal nc cognoistra point, et le fol n’(’ntcndra A ces 
('hoses.” 

* TliO origin of tlie word tnir.otn is interesting, especially 
since it is itself (la- root of those henonriMl wor(i.s benzeru-, 
brtKo'ic, benzoi/I. etc. Ih>nzuin or herijoin is a eornqttion 
of lubifn. .intea, winch i.s tlie ..\rahic for imv iwr of dara, llio 
best sort, of nicen.s,' coining from .Sumatra, wi)i<*li the Arabs 
erronocaisly called .fa\a. When the narno lubila Jdwa 
reached Kurupi'. the tirst .syllahli- wa-s mistaken for the 
(hiinito article at and theivfnri' dropjied. Tlu‘ ban jmed 
thus left linally beeoine converted into tienjoin or benzoin 


The late Mr. J. Hewlett, chairman of J. 
HcAvlett and Son, Btd., manufacturing chemists, 
and a fellow of the (themieal Stxtioty, left estate of 
the gross value of 11144,711, with net jjersonaltv, 
£114,840. 
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CHEMICAL ENGINEERING AT THE BRITISH,. 
EMPIRE EXHIBITION 

By Prof. J. W. HINCHLEY 

(Continurd) 

Tho illustration (Fig. 7) of the “ Itesiliiie " Pump 
by the Pulsometer Engiiioei'itig Co., Ltd., brings out 
the high standard of its design. Ball bearing.s sup¬ 
port the .spindle, aiul a ball thrust bearing maintain.s 
the exact po.sition of th(^ impeller to giv'e the 
minimum “ slip.” 'I’he loo.se pulley i.s smaller than 
the fast one - a stnall mattei’, but a real economy in 
belting and ))ower. 

The “ Reform ” Dust Collector, which is shown 
at woi'k by Henry Simon, Ltd., of Ufanchester, 
although designed for the Hour-milling industry 
should [)rove an excellent air filter foi' u.se in many 


the machine bn .grain is remarire,b|e,'aiid cipparenti. 
much higher than would be jmssibie by ■ a eiftijj 
Ijroc&ss. 

The Pceble.s Sand Washer for tho sand of filte 
beds should be examined. It consists of a series o 
hopiiera and washing chambers through whioh th 
sand pas.se8, and in which in turn it is submittei 
to the action of jets of water. The wash wate 
inakes a complete cycle through the sections, am 
is effectively used before running to waste. 

A simple sight flow indicator (Fig. 8) for liquids und(? 
pres.sure is shorvn by 11. and W. Hawthorn, Leslii 
ami Co., Ltd., of Ncwcastle-on-Tync. The apparatu 
is placed in the pipe line and consists of a V'entur 
tube, that is, the boro of the tube is gradually con 
stricted and over the tube a chamber with a vertiea 
glass bell Ls provided. A small curved iripe lead 
from the inlet to the top of the glass bell, and a smal 



The “ Resiline ” Pump 
I'liJ. 7 


other dr\' grinding ojK'rations. 'JTie lilter consists 
of a number of vertical cloth filter sleeves, arranged 
in a ease in groups. B\- a simple mechanism tho 
dust-laden air is shut off from each group of sleeves 
in turn, and a current of pure air drawn through them 
in a reverse direction. While this pure air is passing 
through, the sleeves are shaken vigorously several 
times to dislodge the dust clinging to their surface, 
which falls into a hopper below. 

What may be considered a new process of separating 
particles .leeording to size is shown, at work on grain, 
on the same .stand. The "Carter” Separator consists 
of series of discs rotated together on t he same horizontal 
shaft. Each disc is provided with depressions over 
its surface' on Imth side.s, and corresponding in size 
to thb position of the di.se on the machine, or rather, 
to the size of grain to be lifted at that position. It 
will be realised that if the grain is made to pass from 
one end of the machine to the other, the removal of 
grains according to size may be accomplished by the 
larger (grains at any point failing to be lifted by the 
depressions in the clisc provided. The efficien'oy of 


opening Is made in tho base of the glassibell chambei 
leading to the con.sv.nction. On account of the dilTet 
ence. in velocity produced the pressure at tho constnc 
tiou is lower than at the inlet, and a portion of tin 
liquid rises through the little tube leading to the to] 
of the glass bell, and may be seen discharging. Tin 
indicator is .said to work effectively at veloeititv 
as low as one foot per second. 

The Howden-Ljungstrom Air Preheater shown b\ 
James Howden and Company, Ltd., of .Glasg'd'. 
for use in boiler plants, introduces a ne\- principl'' 
in continuous heat exchangers—discontinious heal 
exchangers on similar lines are well knovta. N»\v. 
the problem of heat transmission between ^scs is a 
difficult one on account of the low rate of he& tram- 
fer. A notion of this difficulty will be realised, when 
it Is stated that heat transmission by saturated steam 
to water with the same temperature drop may1» o\ cr 
five hundred times greater than between 
T’his pre-heater avoids a large portion of this difiMLilty 
by using metal plate surfaces which are altem^ly 
carried into the currents of .hot and cold gas, so tlVt 
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in one part of the apparatus the gas heats the plates, 
and in another part the hot plates heat the cold gas. 
The metal plate surfaces are part of a cylindrical 
rotating member, carried in a vertical casing, divided 
vertically to form two conduits, one for the hot gases 
to heat one side, and the other for the cold air to be 
lieated by the other side of the rotating member. 
The gas and air pass in opposite directions, 
l ounter current heat transfer takes place. 

Among the accessories exhibited, the level indicator 
,.f Ttewranco and Co., London, ought to lind many 
,1 pplications. A seiie.s of louvres arc placed behind 
the ordinary gatige gla.ss and an electric lamp is 
ilted near the bottom of the tube. The level of the 
liipiid is seen by the meniscus being illuminated and 
ippearing as a bright red glow. 

.\nothcr device which i.s only novel in the excellent 
way in which the de.sign is carried out is “ Tompkins 
I uigential Drier ” (Tig. !)) for steam. It consists 
a compact box which may be placed in any pipe 



Hawthorn Sight Flow Indicator 
F:o. 8 


'"'c. Tho box contauis a fixed set of turbine blades 
"Im li produce an energetic whirling of tho steam by 
''Inch the water is projected on to the inner surface 
“t the box and flows away through the small pipe 
1' ided. It forms an excellent “ save-all.” 


An automatic cellar drainer (Fig. 10) is shown at 
work by W.H.Willcoxand Co., Ltd., London. Itcon- 
sists of a compact and well thought out arrangement of 



Tompkins’ i'angentlal Drier 
Fm. 9 


an oj<‘etor, a float and a valve with a strainer and foot 
valve. The float actuates tho valve of the ejector 
in such a way that it i.s never partially open -always 
fully open or .shut. Failure through corrosion or 
through deposits of slime etc. is prevented by the 
working parts being aliovc the level of tho liquid. 



Penberthy Automatic Cellar Drainer 
Fio. 10 


The distribution of superheated steam is a more 
economical process tlian that of saturated steam. 
The heat losses are lower because the superheated 
steam acts as a permanent gas and a stationary 
somewhat non-conducting film is formed on tho 
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inner tiurfiiee of IJie jiipe. With saturated steam on 
the other luuid, tlie fornnitiou of a tilin is (irevented 
ti.v eoTitinuons eoinleiwation. (Vmsequently, satur¬ 
ated steam is <'ssential for economieal iieat tiansfer- 
enee, so tliat in many works superliealed steam must 


In tins respect it is a matter for comment that few 
firms adopt a single unit of weight in their works. 
The erroi's and loss of t iine whi(!h accrue from the use 
of ■%, 28, 14, 7, etc. pound weights with ounces as 
Bub-divi.sions are not appreciated, until one has 



Avery’s I’latforni Weighing Machine 
Fic. II 


be coUM'i'ted into saturated steam at the jilant 
wher<' it IS to be used. An interesting application 
of the “ .Area " regulal<ir for this purpose is demon¬ 
strated by Biitisli .Area Regulators, Ltd This 
regulator is well known for its precision in eonlrolling 
till’ pressure, tempeiatnre, humidity or other physical 
condition in chemical (ilants. 'I’he regulator depends 
for its precision of action on a hydraulic relay dev'iee. 
'I'ho free flow of water fiom a small jet is alfeeted by 
the movement of a lever. The ditfcreiua^ of pressure 
produced actuates a pilot valve which in turn controls 
the supply of water tt) a hydraulic eylindei’ operating 
the regulating valve or other mechaiusm. For de- 
suix'iheating steam, water is sprayed through a 
series of jits under thi' control of the regulator 
so as to reduce the temperature of the steam to 
the desired ligiire regardless of the quantity of steam 
passing. 

Aleasui'cment in factories is the root of all sound 
eomniereial and teelinieal control, and any improve¬ 
ment which renders mistakes ditlieult, increases 
aeeuraev. or saves time and mental worry should not 
be neglected 

An iuqirov i‘nient in platform weighing machines 
is shown by \V. and T. Avery, Ltd., Birmingham 
(Fig. II) bn placing the goods on the platform an 
indicator shows the notch in which to jilaec the poi.se 
for the hundredweights, and the mino)r- reading, 
ipiarters, pounds, and ounces are shoWa,;by the 
indicating finger on the chart. If the placed 

in the wrong notch, the indicator direc^.wtention 
to the correidion reipured. An improve&^roteetion 
bar, with \'ee instead of squan' notehes/ls fitted to 
prevent wear and damage to the Vi’C notch on the 
steelyard. 


reali.sed the delightful simplicity of working with 
pounds only on a decim.il .system. At'liv do not 
linns who make weighing apparatus help 'manufac¬ 
turers to mhqit a method which is .so advantageous ' 

[To br ronttininl) 


SMOKE POLLUTION IN FRANCE 

A Rolice Ordinance of the Municipality of Rari,-. 
dated June 22. 18i»8, forbids the Jiroilnetiou of a thick 
and prolonged black smoke which might reach neigh 
bouring habitations and vitiate the atmosphere of tie 
streets of Paris. Using this Ordinance as a bask 
the Alinisters of Uomnu'ive. Public AVorks, Jnterio] 
AVTirk, and Hygiene, have distributed throughout 
France a circular of which the following is a transl.i 
tion : ‘ The Carbonisation Coinmi.ssion attached to 
the Ministries of Commerce and l^iblie Works, In'- 
been struck, whilst studying means of favouring tin 
development of the carbonisation of coal, with tlw 
necessity of ivstricting as far as possible the eon 
sumiition of “ fat ” and " flaming ’’ coals in a crude 
state, the scientific utilisation of tlie.se fuels eonsistnie 
in ))reviou.s carbonisation to remove volatile jirodiu t.' 
and of burning them afterwards solely in the form et 
coke. An e-veellent method of obtaining this re.siii'- 
would be to forbid the production of smoke in iirb.in 
districts as has been done in Paris. In certain region- 
where special fuels arc produced such as lignites "i 
coals, with too high an ash eontent to bo earboni-i I 
ecouomicall.v, and which will still have to be utilisi i 
in a crude state, measures of prohibition should h.' 
taken with precaution, and allowing .suflicieiit time 
so that the adaptation of plant caii bo made p- "- 
gressively.” 
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FORTHCOMING EVENTS 

June 2S. Mim.vo Institi tk ok Sn)TL\xi). Ceiwral Mi'vi- 
ing. at (’ity CliambiM's, Kirkjr.itv, PunUTitUine. 
at .T.'iO p.iii. 

,hi]y iNNTJTir'fio.v OK (’IVIL En<;ink;krk, (ireat (o'OltiO 
Street, Westminster. S.W. 1, at o p.ni. Joint 
Meeting witli various Engineering Institution', 
and Assofiations, th<‘ Institute of C'iiemlHtr\, 
tile Jlritish Eloetneal ami Allied Manui'aotnrers’ 
Assoeiation. and othei bcKlie.s wbkh are co¬ 
operating in tbe work td the Special Ooininlttee 
on Tabulating the Results of Heat-Kngine .ui<l 
Roller Trials. A paper will l)e ])resented by 
Capt. H. Riall Sankey, (bR.. tipun 

the (iom ral Scope and Objexts of the Work of 
the t'oniinittee, and there will be a discussion. 

.Tuly f). Institution of Mechanical Enoinkeuh, Joint 
Meeting with the Institution of Civil Enginc<*i>, 
Storey^s Cate, St. Jamea’a Park, London, 
S.W. 1, Ht 11.JO am. Discussion on “Draft 
Standanl Test C<ide for Hydraulic Power 
Plan ts.” 

.(iilv7- Jnstitition ok S.vnitara' Knginek.us Intor- 
10. national Confereiue at tlie Ro\al Cnited Ser¬ 
vice Institulhni in Whiteliall. S.AV., at 10 n.m 
and 2 j» ni. (hi July 8 pa|H'rs will be i<*a<l on 
“ .\<-tivated Sludge." and on Jul\ 0 on “ Sewer¬ 
age “ and “Disposal of Sc'wage ami Tiadc 
Wastes." 

.lulv 0- SociDT^ 01 (^iiKMic \L Inoustuy, Aiiiuial Cleiicral 
1*2. Meeting to be held at Liverpool. 

July 15. The Institute of Chemistiiy Students’ Asso¬ 
ciation (London). Visit of Chemical Students 
to Wembley. At 9.45 a.ni. an Inaugural Meet¬ 
ing will be held at University College, Gower 
Street, W.(h 1, at which the President of the 
Institute, Prof. G. G. Henderson. J-L.!)., 

F. R.S., will take the chair. Mr. W. J. U. 
Wooleoek, C.B.E., General Organiser ot the 
Cliomical Section oi the Exhibition and Presi- 
dent-ehM-t of the Society of (.Jiemieal Industry, 
will explain the objects of the exhibits and the 
s|K'€ial leatures of inteieftt Prof. W. P. 
Wynne, CITE., F.K.S., i*resident of the 
Chemical Soflety, hopes to support tho speaker 
at tho meeting. Tho cost of the visit, including 
return ticket to Wembley, entrance to the Ex¬ 
hibition, and ticket for luncheon, ivill be 5s. 
Further inlormalion can be obtained from Mr. 

G. 8. VV. Marlow, JO, Russell Square, London, 
W.C. 1, and applications should be iftado not 
later than June 28. 

•lulv If; Ts'sTirrTioN ok Chf.uicm, Enuineehs, Annual 
Corporate Meeting, at the Hotel Cecil, Straml. 
London, \V.(b 2, at 11 a.m. At 12 noon the 
presidential address w’lll he delivered by Sii 
Arthur Duckham, After luncheon at 1 p.ni 
(price 6s., excluding w'ines) Sir F. Nathan will 
review the W'ork of the Eilucational Ckinimittee 
on “The Tiaining of a Chemical Engineer,” 
and at J.JO p.m. the following pajiers will bo 
read:—(1) “ Self balancing Centrilugah,” by 
E. A. AlUott. (2) “ Evaporation in Currents 
of Air,” by G. W. Hinius and J. W. Hincbley. 
After tea, at 0 p.m., members will pnx'ced to 
tlie British Empire Exhibition, and a tour of 
tho Chemical Hall will bo made under tho 
guidance of Mr. W. J. U. M^oolcock. 
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SOCIETY OF CHEMICAL INDUSTRY 
ANNUAL GENERAL MEETING, 1924 
PATRON > H.M. THE KING 

The Annual (icnonil Muctin^ of tin- Societv of 
Chcinh^al Tndn.stiv will he held iii the .\its Theatre, 
The UniveixUy, Liverpool, on ^\’edlw>d,lv, .Inly 9, 
1924, at lO.ltO a,in. 

A detailed prograninie with form of application 
foi' tickets ha.s been sent to everv inemlx i' of the 
.Society. 

Attention is drawn to tlie followinji: alterations : 

Wednesday, .fiily 9, 2.39 ]).m. Visit to Wliite 
Star liner f.V/iic (instead of Ceilric), ami tea on 
board by invitation of tli<' Wliite Star J.ine. 

Thursday, .luly JO. Tlie Afe.s.sel ifemorial Lecture 
will Jje given at 9.45 a.m. (not 10.30) in tlie Arts 
T'Jieatre, The University, and tlie visit to the works 
of Mes.sr.s. .J. Crosfield & Sons, Ltd., Warrington, 
will lie at 11.30 a.m. (not 12 30 p.m.) 

delegates ^^■ill ho present at the Meetings from 
.several of the .4llied Societies at liome and abroad. 
Among these will he Prof. Dr C. F. Van N'ieuwenlmrg 
of Delft, President of the Dutch Chemical Society 

Members intending to attend the Meeting are 
re({ues1ed to send their ajiplications, acconijianied 
by the appropriate remittanees to cover tickets 
and cost of travelling, at once to Mr. E, (Jabriel 
,tones, City Laboratories, Mount Pleasant, I.iveqiool, 
to vlioni all en(|niries relating to railway trav'elling 
and other matters conneeted witli the Meeting 
should be addressed. 

The Midland .\delphi and the North-Western 
Hotels arc both very nearly full for the period 
of the meeting. Members intending to be 
present, and who have not yet booked Hotel 
accommodation, should therefore do this at 
once. 

OFFICIAL NOTICES 

ANNUAL REPORTS OF THE PROGRESS OF APPLIED 
CHEMISTRY 

The eighth volume of these Reports is now ready. 

The price of the book is 7s. 6d. to members of tho 
Society, and 12s. 6d. to non-members, post free in 
each case. 

A Member of the Society may purchase a set of 
V'ols. II to V^III inclusive at tho reduced price of 
£2 2s. fid,, and a Non-Member can procure a set at 
the reduced price of £3 L5s., po.st free in eacli case. 

CHEMICAL SOCIETY’S LIBRARY 

Members are ri'ininded that, in accordance with 
arrangements entered into by tlie t'oimcil, they 
arc entitled to eon.sult tho Library of the (’hemieal 
Society, Burlingtsiu House, Piccadilly, IV. 1, and 
to borrow books therefrom. 

The Library is (nx>u ilaily from 10 a.m. to 9 p.m,, 
Saturdays from 10 a.m. to 5 p.m. As hitherto 
the Library will be closed on Bank Hnliday.s, the 
day following, and on other such occasions as the 
Council may direct. 
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_ -At an oxtraordinary general meeting, lield at 
.. 'r -June lit the I’resident, 

VVynne, F.H.S,, explained the imliev 
letlected hy the resolutions, vhi< h w<Te all carried 
in he toiiH in which they ivere ciieulated to Fellows. 

I he last ordinary seientifie meeting of the session 
lUlowed, wlien the I’resident e.xpre.ssed appreciation 
ot the honour dom- to the Soci.ly by the presence 
of 1 rof. K. >,'asinl ; lie also referred with deep 
regret to the death of Dr. K. if. Wahu.slev. It was 
annouiKcd (hat (he IDt of J'’ellows would not he 
printed this year, that I'ol. V. ot the Colleitive 
Index Mould now he sold at the price ruling prior 
to January aii<l that tht* cliar^o for the Annual 
Reports Mould in future he : to FcIIoms, os (id. 
jKi.st free (.second and s\d),se(picnt coiiics Ss. (id. po.st 
free) ; to others, l(ts, (id. phis postage. 

Frof, J), F. Boyd discus.sed :—■ 

Ilydrvhi.sh, and the. ihcory of indued all, main 
polarities, 

I HP. theory of induced alternate ])olarities has 
lecently heen made the basis of a comprehensive 
generali.sa 1 ion M'ith regard to the phenomena of 
hydrolysis ; 

“ The condition which facilitates the hyth-olytie 
(ission of a molecule —ah— into —all HOh— i.s 
that a .shouhl he electronegative and h eleetropo.sitive 
rather because of their inlu'rent character or as 
the result of an induced alternate polaritv eflect ” 
(Robinson and Robinson. T. 1023, 123, 533 ). 

Ihe application of this rule to compounds of 
the typo R.\, xvhere X is a halogen, leads, hotvever, 
to conflicting re.sults. 'The hypothesis also fails 
to explain Mhy conijioimds .such as 

(0„Hi,-(.)CH._,),y]I OPHOfOII) 

(Royd, T. Itltd, 79,1223), are much more stable than 

O'PHO(OH) ; and mIiv K StAjO is 

hydrolysed much more easily than K(3 iSO., () ChHs. 

It is considered unlikely that the mechanism of 
hydrolytic fission is the saino in all cases. The first 
step in the hydrolysis of PC'lj probably comsists in 
the formation of an additive compound : 

Cl 
/Cl 

PCI,+ 11,0 = lyci = 

OH 

The hsdrolysis of PCls may involve, on the other 

hand, a dissociation into Pf’l^ and Cl ioms : 

PCU lCl+H+OH - PClpOH+H-) Cl 
. POCI 3 +HCI 


xCl 
V( Cl 
^OH 


+ H(T 


PCT 4 OH = 


It is not improbable (hat the Hrst step in the 
hjdrolysis of ethyl chloride ie^^lso an electrolvtic 
CUSeilSSiOU rjaa. 

' C.,H^P-: 

C»H5++Cl-+H+ + 0H-;^mi,0H ] H + +C1-. 


The hydrolytic fission of ethyl chloride is, on this 
view, closely comparable with the hydrolysis of 
sodium phenoxide:— ‘ ‘ 

r. er rx . C,H,vONa^CeH,0-+ Na I- 
0 ,H 50 -+hia++Hi + OH—CoHpOH |-Na++OH-- 

Tf, however, the Robinson rule is tested In' reference 
to data with regard to the hydrolysis of the sodium 
tolyloxides (Boyd, T., 1915, 107, 1540), results are 
ohtumed which arc in direct conflict with the views 
which have been developed by Lapworth and Shoe- 
smith {T., 1922, 121, 1392) on the basis of (he same 
exiierimental facts. 

The discu.ssion was opened by the Secretary reading 
the following coatrilmtion from Prof. Robinson;— 
The examples given by the author in the slip 
printed for circulation before, the meeting are held 
to be Mioiigly interpreted. In the ease of the 
di|)heno.xyMoprop\Tpho.sphorous acid (he eflect of 
steric hindrance, alwa,^•s to be taken into consider¬ 
ation as an im]«u'tant factor, has not been mentioned, 
and is iirobatily rcs)ionsible for the stability of the 
eompouncl. Rven (he polar elfect w'ould make it, 
more stable than the methyl ester figured for com¬ 
parison because of the (lowerful effect of the tw'o 
oxygen atoms of (he ]ihcnoxy-groups. Relatively 
to methyl, diiihenoxypropyl iniist be a negative 
groui). 

The two mechanisms given for the hydrolysis of 
chlorides of phosphorus are obviously iii agreement 
W'ith the .statement, of the conditions of ready 
hydrolysis niade by Robinson and Robinson. It, 
is a confusion to include the phenomenon of the 
hydroly.sis of salts of wi'ak acids in this diseii-ssion. ’ 

Prof. Lowry said that he saw no justilication 
lor till' a.ssnmption of alternate polarities in the 
case of saturated compounds. The idea of ionic 
behaviour in organic reactions (the ions being formed 
in the course of the reaction) was put forward by 
Xoyes in 19((2 ; it was of intere.st to note (hat nunc 
chloride formed not only the eom))ound Auf’l,, 
H(T or 11+ [Aut'ljl , but also one with phosphorus 
pentaehloride M-hieh he w'as temjited to write 
fl’l'Ul"*' l-Au('l,,|~. If this formulation M'ere acceptable, 
strong support would be afforded to Prof. Boyd's 
formulation [P(T.,|CI. 

Prof. G, T. Morgan said that it was difficult to 
get at close quarters with a theory the exiionents 
of which continually shifted their ground. He 
considered the stability of the phosphorus com- 
jiounds to be a question of their tetrahedral .structure, 
in accordance with the eharacteristie co-ordination 
number 4 usually e.xhibitcil by phosphorus. 

Dr, Fliirseheim, wlio was in general agreement 
with Prof. Boyd's and Prof. Morgan’s criticisms, 
said that in the triphenylmethyl halides Prof. Boyd 
had adduced especially inqiortant evidence. lonisn 
tion, which alone involved proved electric chargc.s 
on atoms, was [ironounced in this case, where a 
central carbon atom, claimed to tend to assuiiw 
an unproved negativ'O charge, actually acc^uired 
proved positive charge ; it was negligible in carbon 
tetrachloride where carbon, with a postulatmt 
tendency to become positive, actually refused to 
acquire a real positive charge. Similarly, p-hydroxy- 
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cinijiamio acid, with an enhanced “ induced nega¬ 
tive polarity ” of cavboxyl-oxygen, was weaker than 
cinnamic acid, whereas the meta-isomcride was 
stronger; a number of substituted benzoic and 
aliphatic acids behaved similarly. Here other factors, 
■such as general polarity, could obviously not bo 
invoked in explanation, and the facts must bo 
iineqiiivocally faced. 

])r. O. L. Brady referred to the two nitration 
effects :— 


(■H,0 


OH 

/\ 

I ! 

\/ 

(dlO 


OH 

ch^o/Nno. 

■’ll' 

\/ 

<jho 


and 


CH.,0 


OCH, 

/\ 

I ! - 

(HO 


OOH., 


CH.,0 


i I Vo 
OHO 


, 111(1 enquired how tliese re.sults could be reconciled 
uilh the polarity theory. 

I’nif. W. H. I’erkin did not admit the reality of 
the dillieiilty, .since unpulilisheil work had shou n 
that the aitro-group enters both positions to almost 
till' .same extent: .separation had been effected 
In way of the /j-toluidine compound.s. 

I'l'of. C. K. Ingold welcomed Prof. Boyd’.s p.ipcr 
,is a much needed protest again,st r.r cathedra utter- 
,im cs rehtting to the polarity theory, and the chosen 
iw'idence by which it was often upheld ; moreover, 
the ty)>e of criticism em]iloyed was very widely 
,i|i|ili<alile. If the phenyl group were, as had been 
-taled, a key-position, the ambiguous polarity of 
iin ethylene molecule shoidd be determined by the 
in'induction of a phenyl group in the direction 

I'll ( 'll tCH;, : the addition of H - Hal and H(J—Hal, 

i.'lilaiement of H bv iSflb, aud replacement of H 

In OH then all proiei-d in a direction contrary' to 
ihiil indicated by the theory. The speaker pro- 
((■•-led against a scries of reactions of no greater 
"l ight than these being “ explained ” in the Annual 
Ih'ports on the assumption that the phenyl group 
I- the key-])ositiou, and without reference‘to the 
iiiKerse evidence. 

In reply to Prof. Piobinson, Prof. Iloyd pointed 
"'ll that the theory of induced polaritie.s did not 
111 'oiint for the extreme instability of methylphos- 
pill li ons acid. It was dillieult to understand how'the 
piiiccssps of hydrolysis of the chlorides of jihosphoru.s 

■ ishuming the mechanisms in the two cusc.s to be 
I '^i iitially different in character- could both be 
' "iidii ioned by the same factor, namely, the polar 
ibHerentiatiou between phosphorus and chlorine. 
I'l of. Robinson's objection to the inclusion of cases of 
■ 'h hydrolysis in the discussion was obviously 
'iii|u.stitied if the hydrolysis of such compounds as 
I iliyl chloride was preceded by an electrolytic di.ssoci- 
•'ll ion. 

Hr. 0. B. Brady then spoke on 


isomerism of the oxhius. Pari XX. The 
isomeric \r-7iilrobenzoidmwneoximes and iJte four 
methyl ethers derived from them. (With R. P. 
Mehta.) 

The stereochemical hypothesis of the i.somerism of 
the oximes demands the existence of four isomeric 
ethers, an oxygen and nitrogen ether corresponding 
with each of the two isomeric oximes. Although two 
isomeric O-ethers had been obtained from certain 
aldoxime.s and kcloximes, until 1918 all attempts 
to obtain a second N-cther had been unsuccessful. 
Semper and Lichten.stadt (Per., 1918, 51, 928), 
however, prepared two N-methyl ethers from phenyl- 
p-tolylkctoxirae, but, though they isolated two 
0 -methyd ethers, one was an uncrystallisablo oil 
and consequently of doubtful puritjx The import¬ 
ance of this in relation to the .structure of the oximes 
demanded confirmation and the isomeric p-nitro- 
benzophenoneoximes have now been prepared 
and from them four distinct, c'ry.stalline, methyl 
ethers. n«(!-j>Nitroben7.ophenoncoxime (I) on 
methylatioii gives a yellow ery'stalliiie N-methyl 
ether m.p. 148’ and a colourless crystalline ()-methyl 
ether m.p. 94“. ,‘'yrt-/i-\itroben/.ophenoneoxime (ID 
gives ft yellow crv.stallino N-methyl ether m.p. 170' 
and a colourless crvslalline O-iuethyl ether m.p. 
97’. 

N(f,-CeHpC-C,H, NOyt'cH^-OC^Hs 

II '' 

NOH HON 

(1) (IT) 

The constitution of the ethers was proved by the 
action of hydriodic acid, the O-ethers giving methyl 
iodide and the N-ethers methxdaminc. The mole¬ 
cular weights were normal in every case. The two 
N-cther.s dilTer in crystalline appearance as do the 
two 0-etliers ; adililion of a .small quantity of one 
N-ether to the other low'ers it.s melting jxiint and 
the same i.s the case with the two O-ethers, a mixture 
of about equal quantities of the latter melting at 
01-72’. 


Prof. W. H, Perkin expressed his keen appreciation 


of the author's xvork on oximes. With reference to 

Dr. Brady's criticksm 
that the Beckmann 

of Meisenheimer's suggestion 
change occurs acros.s tlie 

molecule :— 

R-r-ir 

R-COH 

I! 

II 

HON 

NR' 


he had also come to (he conclusion that the suggestion 
could not be accepted without much further^work. 

Mr. E. M. lliehards read a paper on 

The significance of simple rotator// dispersion. (With 
T. M. Lowry.) 

The pheiiomenon of simple rotatory dispersion is 
discussed in the light of new experimental data, 
with reference especially to camphorquinone, ammon¬ 
ium brnmo-camphor-v-sul]ihonato and methylcycfo- 
hexylidencacetic acid. 

Owing to the latene-ss of the hour, the communica- 
^ lion of the Iqtter portion of the paper was postponed. 
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At the I’lvsidrat's invilutioa, IVof. Lnwrv rupully 
(lie pa[H t, saving that it dealt with a new 
test fur, and den a nisi rated the existence <d, simple 
rotatory dispmsion. If (he two rei tangnlar livper- 
holas ohtained hy plotting n againsl A- acre averaged 
.dong a series of liorizoidal inteni-pts, the vertical 
asymptote of the resulting eennini' hyperbola wiaild 
be inti'i'inediate betwi'cn (hose ot (he parent curves ; 
the false hyperbola, (ditained b\ armaging the parent 
curves vertiealle aonid. if treated as a genuine hyper¬ 
bola, saing aside fiom (he as\inp(o(e. The genuine 
liypmbola aonid alaais ha\(‘ as its a.symptote the 
lentr.'d line of .1 leal .disorption-band, ahilst tin- false 
hyjierbola aonid be direi ted into einjity space 
afr. II llniitei otlered his eongratniations. but 
desired to adhholil any further eoinment until he 
had seen ( he jiajx'r. 

Dr 1>. M. I’iehard said that Mr HunteTs papers 
had brought forward work gning proof of a point 
ahieh had been dubious It mnst. houevm', be 
remembered that the ri'linmnents ot polarinii'try 
acre still not great, ami the limit of work a as at about 
AlkStUI. The experimental eviileiiee showed that the 
overahelming mass of organic eoinpoiiuds of " res- 
fieetable " piiiity are of a nature exjiresscd by one 
term ot Drnde's eipiation. 

ACADEMIE DES SCIENCES 

.Vt the meeting on dune 2, L. Oentil eomniunieated 
a further paper by M. Jai/.arev on the depo.sit of 
magnetie iron at Koiirsk, Ilii.ssia, and estimated the 
(piantity of iron in the northern belt at 114 milliard 
tons. Af. D’Arsoiual desoribed, on behalf of M. 
Seillard, a new type' of portable electrometer which 
could replace the dial electrometer in most of it.s 
applications. Thi.s new and delicate instrument 
allows measurements to lie made without spt'cial 
plant or (he use of high-ten.sion batteiie.s or reflected 
light, whether in the works or in the laboratory. 
The millionth jiart of a millionth of an anijK'ie is 
indicated by a rigiil needle on a fixed scale similar 
t'> an ordinary amperemeter and measurements 
impo.ssible to the ordinary eleetromoter can be 
undertaken. During the meeting M. (,'harles Rabut 
was elected a member of the Academic des Seienee.s 
in the section of the applications of science to indust ry 
in ])laee of the late Afaiiriee Jjc Blanc. 

Du dune l(t, Monsieur Bateau eominunii ated a 
note by At Diimanois on '■ The u.se of light alloys for 
motor pistons,' showing that the u.se of inagnesiinn 
alkns might be useful in light engines, alumininni 
.dlo>s being more suitable for larger engini's on account 
of their hea* eoiidiietie it \. 

I’rot, Alonren ga\e ,ui account ot the rare natural 
gases, sniiiin.ii isnie the i-eseai(hes he has carried out 
on (his .subject with Af Lepape 

Al. Haller showed that by the action of tetra- 
ehloroplat line acid, tnipeutine eombmeil directly 
with formii'aekl and with beu/.oie acid Thi.s reaction 
led to till' preiiaration of borneol and thence to 
synthetic eainphor resenibling natural camphor. 

I’rcif. Le Chatidier drew attention to work on the 
lignite.s, showing that on distillation this fuel gives 
one and a-half times as much gas as does coal. 


CORRESPONDENCE 

BACTERIOLOGICAL TRAINING FOR CHEMISTS 

|sir,—'I’he article eontrilmted to ChemiKlri/ and 
fndn.sln/ (dune fi) by Dr. David Kills of DIasgow, 
on the training of ehemista in bacteriology, shoulrl 
lie read most rarefiilly by all chemists, but more 
}iart ieularly by those who are seriously interested 
in the future of ehemieal training. There c.an bo 
no ipiestion that we are rapidly approaching a 
stage in the history of ehemieal education in our 
I niversities when drastic revi.sion of (he courses 
will be neees,sary. i’arallel with the r.a))id advances 
in knowledge which have taken place in the many 
branches of chemistry during (he ])a.st twenty-five 
years there has bemi in the majority, if not all, 
of our Universities so wide an extension of the 
.syllabus, and so great an increase in the demands 
made on the candidate for Honours at (he Final 
Kxaminations, that we may ask in all fairness whether 
the burden is not become already too heavy. 

U'e mnst also recognise that the regrettable 
tendeney to early speeiali.sation which eharaoterises 
much of our modern ehemieal trainipg is undoubtedly 
largel}’ resjionsible for the fact that the average 
graduate with Honours in t'liemistry leaves tlie 
University at (he end of three years with little or 
no education, apart from a knowledge of his chief 
subject ; even those who spend <a fourth year in 
study seldom devote the extra time to widening 
their outlook on .seienee or on life. 

Alany will reply that the University courses in 
eheinistrv are already too short to enable a .student 
to be trainerl adequately in that subject alone, 
and that, attractive as schemes to introduce other 
subjects into the .syllabus may be on paper, they 
are impracticable. I would remind such people 
that there is a tendency to forget that the real 
function of a University is to educate, and that 
three years .should sutliee to transmit to a .student 
a knowkalge of the fundamental iirineijiles of seienee 
It is generally recognised that the graduate in 
chemistry on leaving (he University ks nsuallv of 
very little use until he has acquired the special 
knowledge in (he new tiekl in which he is working . 
this perirKl. probably the most humiliating in one - 
career, may be said to be in mo.st ea.ses about twehe 
months. .Surely, then, if we accept the (irineqile 
that specialisation should come after graduation, 
it is of the greatest imjiortanec that the short time 
at college should be occupied in })lanting fund.i 
mentals in the students’ minds, and in develo|iing 
that breadth of vision and power of thinking wlin b 
are e.s.seiitial to their success in after life. 

The.se general considerations bring me to tlic 
main point of my letter, which is eoncerned wjdi 
Dr. Kllis' advice " (!o and get a biological trainin'-', 
no matter what tin- means by which this traininv 
is obtained ’ It is probably true that an estimaO' 
that 1 jier cent, of graduates in chemistry leave 
our Universities with anv’ knowledge of bioloi.',\ 
would be generous, and _\et at lea.st ten times 's 
many will within a few years be faced with problems 
demanding for their solution some knowledge <4 
the living cell and its activitie.s. Even if we ignore 
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this essentially practical aspect of the matter, there 
remains the equally important one. which concerns 
the educational value of a hiological training. 

f.s there not cause for serious retlcction on our 
modern system of education wlien we hear in mind 
that whereas one who is ignorant of the classics 
and <jf literature is rightly considered to he an 
uneducated person, no siicli (U'seription is applital 
to the individual who pus. cs through life ignorant 
Ilf (In' great fundamental ]iiinciple.s that govern 
living organism.s ? 

Two points should he clearly kept in mind. In 
the first place, theie is no need, indeed it would 
iilivionsly he impo.ssihle. to ask that every student 
'hould make a ilelailed study' of hiology during 
tiio years at college. But it is not too much to 
ask tJmt our I'niversities should seriously consider 
whelher it would not he advisable for all students 
III llie Faculty of Feieneo to take a course of general 
liiology during Itieir first year, /.c,, to take an 
. 'lamination in this suhjeet at the stage corresponding 
III hondoii. and certain other Universities, to the 
InleriiK'diale K.xamiiiation in fiieienee. 

I have carefully examined this (juestioii and have 
-alislied myself that tlie proposal is a practical one, 
lor in the majority of ca.ses it would only iieeessilate 
,i condensation of the somewhat dilTnso course in 
mathematics wliich now takes ii]) so large a jiro- 
|inrtion of the student's first year. 

I lie mention of the subject of general hiology 
ill mgs me to the .second point, namely. Unit for the 
large propoitioii of .students the existing courses of 
liotany or zoology would not .serve to satisfy ray 
demands ; such courses deal to a large extent with 
systems of elassilieatiou and moiqihology : suhjc'ets 
wliieli should ocen]iy' only a small ]uoportion of 
ilie course which 1 wish to see taken by science 
-liidents in general, and which should ho built 
11)1011 the lines laid down in the famous eoiirse 
vnen years ago by Huxley' and Kay Lankester. 

We must look in this country for a revival, such 
.!> IS actively' in ))rogi('Ss in the United Btate.s of 
\nierica, of the exjieriniental method in biological 
'iiriiee, if botany and zoology are to he raised from 
'lie laiuentahle })osition into which they have fallen 
111 tile last few doeades ; hut liere 1 digress. My' 
ti't plea eoiieerns my' own sniijeet, Inoehemistry. 
I’lof Donnan once remarked to me that looking 
iito the future of chemistry' he could .see only' two 
paths which were likely to lead to tlie. Ofiening up 
"I vast fields of knowU’dge. 'lliey apjiear at first 
"idely divergent, hut some day tliev will converge, 
and with sfartling,rc.siiits. 'the first is the investiga- 
'i"ii of the structure of the atom and molecule, 
Old the second is the study of the ehernical ]>roeesses 
"1 the li\ ing cell. 

.\t least twd unhersities in tliis country, t'ani- 
laiilge and Ismdon, now lia\e large, well-e(|uipi>ed 
'"nehemieal de|iarlnieuts, hut, speaking at any rate 
or mv own department, I can say that, witli a 
' « exceptions, the riglit type of material is not 
'oinmg forward to las trained. The demand for 
' loeiieini.sts from research departments and from 
ndiistry is steady, and is greater in proportion than 

■my other branch of chemistry, hut we are seldom 


able to supply the right typo of man ; the well 
trained ohemist who not only has knowledge of 
the s])eeinl field of hioehemistry liut who also lias 
wliat can ho termi'd the ' liiologieal mind. By 
this one iiK'inis tliat his training enables him to 
view a prolilem not only from the eliemieal or 
]iIiysieo-ehenncal usjiect, hut' also from the stand- 
jioiiit of the living cell. Bioeheniistry slionld, in 
my o)nnion, ho a subject for ])ost-gra(lnale study, 
and I view as tlie most suitable raw material the 
good honours graduate in eliemistry who already' 
pos.ses.ses a sound general knowledge of the general 
principles of biology'. The strength of my feeling 
(III these matters. Sir. must. In* my' exeii.se for asking 
ymi to give me .so large an amount of yiair space. 

I consider l>r. Fllis has rendered eliemistry a great 
service in raising the matter in his jiri'gnant artielo. 

1 am. Sir, etc, .1. I '. Dihtmxioni) 

IVofessor of Biochemistry' 

University (.'ollege, 

London 

ALUMINIUM COOKING VESSELS 

Sir,— One sometimes hixirs it slated tliat food 
cooked in ahniiininni vessels is injurious to liealth. 
How has this kh'a originated ? 'I'here can he no 
disputing the fact that jieople liave been taken ill and 
have died after partaking of food cooked in an 
aluminium [lan and tliere are nuinliers of eases w'here 
the same result has followed the going to bed. it 
would he interesting to Idiow wliieh of tfiese habits 
is the more dangi'i'ous. 1 am not going to accuse 
those jieople of ignorance or superstition who iielieve 
in the dangi'rs of alutniniuni, and 1 should like to 
know if there is any ground whatever for their fear. 
Is the material of wliieh " aluminium iians are 
made all that it should he ? 1 am. Sir, etc., 

.loSKI’H B.vbnes 

Arnside, Westmoreland 
.lime 2 : 5 , 1024 

THE DESIGNATION OF THE CHEMIST 

Sir, - I’rof Snell, in support of the word ' eliemor,'’ 
gives a list of words having the termination -or, 
and challenges me ' to produce by mv original 
svstein of word foriiialion a parallel to tlie word 
(ehemorrv) which 1 create to ridicule. Now of 
tilt' words he gives, actor, andit-or, (l(M‘tor, pastor, 
procurator and tutor are unehaiiged Latin words, 
proctor is a syneo|>ated form of procurator, and 
autlior is a modified form of the laitin aiietor. They 
therefore dilfer fundamentally from " eheinor ' as 
regards their deiiva'ion, and it is impo.ssihle to deal 
with them in the manner suggested. The true 
[larallel is to lie fcaind in the word ' eheinistry 
itself, tlie derivation of which is given in >[iirray's 
Dictionary as chemist ! -rv. 

A more forniidahle ohji'etion to the use of the word 
■■ eliemor " arises from a eoiisideration of the sister 
•seieiiees. Thus i>liysies is practised hv a ])hy.skist, 
geology by a gcokigist, hotanv hv a hotani.st, etc., 
and, if your eorresjamdent has his way, eheini.stry 
liy a '‘eliemor." It does not .seem logical and I (lo 
not think it i.s pliilologically sound. Is not the title 
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chemist too ancient and honourable' to be mutilated 
in this arbiti ary manner ? The profession of chemistry 
is the victim of faulty legislation, culminating in the 
final I’hai'inacy Act of 180!), wliich gave the title 
chemist to a section of the community, who arc not, 
in the proper sense of the word, chemists. The 
only absolute remedy would s('em t<i lie in fresh 
legislation. It is difficult to believi' that the adoption 
of an hybrid word like chcmor ' would improve 
matters to any material c.vlent.- I am. Sir, etc. 

.foUM S. KolT.SI'lEt.I) 

rambralgc 
June ]j)2i 


PERSONAL AND OTHER ITEMS 

Yale 1 ni\crsity has confciTcd the honorary degree 
of D.Sc. on Dr. Hauling, lh(^ discoverer of in.sulin. 

We regret to announee the death, ill his 72nd year, 
of Sir .lames .b.hnstou Dobbie, P.K.S, Horn in 
(ilasgow in bS.'>2, Sii' .lames Dobbie was cilucated .at 
(xlasgow High .School and (JIasgow Vniversity. 
After a period at Leipzig L'niversity tie became 
lecturer in mineralogy, and subsequently as.sistant 
to the professor of chemistry in (ilasgow University. 
After twenty years as profe.ssor of eliemistry in the 
University College of Morth Wales, he was ajipointed 
in IffO.'t direetor of the Ko\al Scottish National 
Mu.seum, anil from 1!)0!) he held the post of Oovern- 
inent Chemi.sl until his retirement in 1920. He h.ad 
been elected a Fellow of th(' Jloyal Society in IffO-l 
in ri'eognition of his mnneroiis researches on the 
chemical eoiislitution of the alkaloids andthe relation 
•between the chemical constitution and absorption 
spectra of organic compounds. His services to 
sedenee were recognised by the bestowal of a knight¬ 
hood in lOl.'i. .Sir James Dobbie was President of 
the Institute of Chemistry from 1915 to 1918. and 
lYesident of tin* Chemical Society from 1910 to 1921. 
He also served on the Koval Commission on awards 
to imenlors. It is hoped to publish an extended 
obituary in a later is.sne. 

SmlttK'lls Pund 

.Some time ago a movement wa.s started through 
the. University of Leeds for raising a h’und with the 
object of signalising the distinguished services wdiieh 
Prof. .Arthur ,‘smithclls had rendered to the eom- 
niunity in so luanv directions, and partictdarly to 
the science oft'hemistry and the University of Leeds, 
dui'ing his thirty-eight years tenure of office as 
Profe.ssor of Chemistry, which terminated at the end 
of the .session l!)22-li)2;i. 

The Fund iias been generously supported by the 
colleagues of Prof. Kmithells on the Cotipeil and .Staff 
of the 1. niversity, ))ersonal friends, 1^1 students 
from all parts of the world, and by connected 

with iiutuslries (notably the gas iildiiW.i^) wbo have 
desired to express in this practical wav their apprecia¬ 
tion of his sympathetic .ittitmle' and valnahle 
assistance. 

All who have interested themselves in the move¬ 
ment will be, pleased to jeam that the attainment 


of its object is now secured. Mr. Fiddes Watt, R.A>b 
has undertaken the commission to paint a portrait fot 
Prof. iSmithells for presentation to the Universyity, 
and a fund of at least two thousand (lounds will 
remain for the endowment of a Scholarship ir t the 
University of Leeds, bearing the name of .f Prof. 
Smithells and in.stituted along lines approved l’'*y him. 

Details will be notified to subscribers in due . course, 
hut as the fund will shortly be closed, any , further 
snlxserlptions to inci‘ea.se the value of the .S< j holarship 
should he sent at once to the Treasurer, Thf'*‘ Smithells 
Fund, at Boechwood, Ronndhay, Leeds. 

The Jacksonian Profc.ssor$h!p at Cambridge \ 

.Since the death of .Sir .fames Dew ar, the C.Jaeksonian 
profe-ssorshi)) of natural philo.sophy at Cat ithridge has 
been sus|>e]ulcd. According to Natusire,” as the 
chair is only partly endowed and fit tlids are not 
available to com))lcte the .stipend, thae (kaincil of 
the .Senate lias jiroposod l.htit the profeirssor shall not 
necessiirilv be retpiired 1o reside and tho at the appoint¬ 
ment shall he for one year, or a mtithximum of two 
siieeessive years. The object of thu.'e sugge.stion is 
to attr.aet a sneee.s,sion of distingpguLshed .scientists 
to Cambridge and, if adopted, it tl would probably 
result ill a powerful stimulus to uiiuMiversity rescareli 
in ehemistry, ])hysies and their lemiologioal aspects, 
the .subjects to whieli it is proposvked to confine the 
chair. , , 

I ' 

A New Chemical Society i 1 

The aniKuineement of the for * ’mation of the Indian 
Chemical Society, with hend(”^ipiarters at. Caleiilla, 
is of eonsidtwahie interest , at*” itl the new body w ill 
Jiave every wish for its sueeeWs,s. The memorandum 
of a.s.soeiation lays down a ’"'sound constitution fot 
tlie Society, and tlie memher‘l<l,.jbip of the llrst Council 
gives every promise that the t'new body will do useful 
work. Sir P. C. Kay is P i'ue president. Dr. .1. 1. 
Simonsen and Prof. (!. J, F-‘ towler the vice-president 
Prof. J. N. Mukhergee tD'"\i. secretary. Prof. P. C. 
Nutter ttie 1 leasurer, aivisP'l Jp.. F. K, Watson tin- 
editor. It is understood the the first i.ssue of tin 

Journal of tha ftidian C hemirnl Hocietn will aiii-iear 
in August. tie 

till 

Food Preservatives o 1> 

According to “The 'P’"- jmea " the Minister of Hcalil' 
has extended the teniv".'",, of reference of the Depart 
mental Committee on ""the use of preservatives ami 
colouring matters in food so as to inehule tin 
question whether an<!*',''''i jq what extent the ptaelic.- 
of treating flour witl''^"", chemical subst.ancos is objci 
tionablo on grouii(V"'’r of health, and whether it e 
de.sirable in the inf ‘'Vorest of the public health tlmi 
the practice .shoiikffny prohibited or reatrieted. ami 
in the latter ease \\f' ‘ restrictions should be imposed 
This q^ucstioii wilfd pc considered by the committe. 
after they liave ed 't )„ipieted the inquiry and presented 
their report iipod«;"io tfo. subjects for which they wee 
originally appoiiities^^^^p rpjjp secretary of the com- 
mitteo is Mr. A..^"e''‘j,j Legge, of the Ministry of Health, 
Whitehall, S.W'iti" ^o whom all communications shotiM 
he adtlressed. , for'’ 
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REVIEWS ’■ 

Chemicals. By A. W. Ashe and H. G. T. Bookman, 
A.I.C. The Resources of (he Empire Series. 
Pp. 207. London: E. Benn, Ltd., 1924, 
Price 21s. 

The book gives so far as the authors have been 
aljle to obtain the information—^the chief chemical 
products and requii'emonts of the various countries 
forming the British Empire. It is very conveniently 
divided on a geographical basis, and contains much 
ii.seful information on quantities and values of both 
exports and imports. 

Xo useful purpose would be served by making 
extracts from the statistics given, as each branch of 
(lie industry will iind easily, with the help of the very 
l omplete index, the figures and facts tliat are wanted. 

l'’rom the very nature of the case the tigui'es must 
not be taken too literally, but considered as a whole 
the authors may congratulate themsch^es on having 
(.onipiled a veiy useful book. 

It is unfortunate that there are one or two unneces- 
i.,n v mistakes, one of which had better be corrected 
, 1 . the di.ssemination of a mistaken detinition can only 
( Iuse contusion and the matter can be jiut right in 
,iii\ suKsequent edition. On page (58 the .statement 
o found that ci’ude carbolic acid is generally sold as 
(■I t uci strengths, .Ws and tiO's. This is quite correct, 
Old if the statement had been left at this point all 
Mould lia\e been in ordei', but although this book 
not a textbook, the authors go out of their way to 
explain what is meant by 50's and (50's, and give the 
uiong explanation. They say that htt's or (iO's 
means that “ .50 or 00 per cent, of phenol 'nill erystal- 
li'c at (52-5“ F.’’ Thi.j is not the meaning. According 
to Lowe's method of testing crude carbolic acid, 
uiiieh is the lest u.sed in the trade, the expression 
.'0 s or OO’s means that if, after distilling off 10 per 
I ' 111 . of tlie oil and all the water that may be present, 
Mai collect 024 per cent, .separately, and after thor¬ 
oughly mixing you take the crystallising point of this 
ti2l pi r cent, fraction a .50's carbolic will crystallise 
a! .50' F., and a OO’s at 00'’ E., and so on. 

W ith the conclusions and suggestions contained in 
ilm linal summary the writer is in agreement hut he 
t' .us that the Dominions and Colonics will manufae- 
!uo' any eliemicals they require whenever tliey can 
d ' -o more ehea[)ly than they can buy tlicm fj'om tlie 
Ihiine Country, and tliey can hardly be blamed. 

.\n intere.sting note is to be found on page 190, 
under Bibliography', in which reference is made to 
I III facilities ufforiled by the Dominion and Colonial 
Hi .idi|narlcrs in London to seekers for information 
an,Hit their rc.speetiv'e countries. 

W. H. Cor.EM.vN 


h' ln iiNCDEMiK. By Drs. H. Strache and U. Lant. 
I’l>. xvit-599. Lci]izig; Akademtsche Verlag 
M.m.b. H., 1924. Price, pajK^r, 24 goklmarks, 
hound 2(5 gin. 

I his is a work of a type which is often issued from 
Cl iinan .source.s. The authors have set themselves 
Hie Herculean task of a comprehensiv;© .treatment of 


the chemistry of coal-exchi.sive of the manufacture 
and utilisation of fuels. They appear to feel that 
their purixise will not be achieved if they omit to 
refer, however lightly, to cverv imaginable aspect 
of the subject. If is obvious (hat even though they 
have run to (500 pages, they must fail at times. Depth 
of treatment must he .sacriliccd in the endeavour to 
cover the maximum area. One could quote instances 
where the treatment has become so slight a,s to be 
A'nluelcss. Thus in the one line dev'oted to Tiidinu 
coal we arc merely told that it is of low value. 'I'o 
realise the inaccuracy of IhLs, one has only to recall 
that a young and vigorous coking industry .supjilying 
Indian iron lalast-furnaces and foundries lia.s already 
been e.stnlilished. Then the important subject of 
the beliaviour of nitrogen and sulpliiir on carbonisa¬ 
tion is dLsmissed in about one page, and there are 
many, including the writer, who vould differ from 
.some of tlie statements made. Although evidence 
is fortheoniing that (lie. aulliois are axvare of recent 
studies of the prohlems in this country and elsewhere, 
they have not, it would seem, ahsorhed the lesults 
of this work. 

The main and most vahiahle piart of the work seems 
to be the chapters on the ehemisjiy of coal, its origin, 
and the German woik of recent years. es|ieeially on 
the earhonisalion of coal at liigh and low temperu- 
tures. Great promiiienee is given to the lal.iour.s of 
the Kohle Forsehiings-liistitnt of Mnllieim, the 
researches of which have already lilled six volumes. 
The extensive bililiographie references, after each 
ehajiter will be of value even when the diseriniiiiating 
reader is dissatisfied vitli tlie text. 

(lonsiderahle space is given at the end to the analysis 
of coal, and allowing for the prominenec given to 
German practice the treatment is eom}iiehon.sive, 
sound, and modern 

It is on account of the good features mentioned that 
the hook is to he recommended to students of coal 
and fuel teelinologx, alio will know how and wlien to 
exercise discrimination. 

H. .1. Hoiisman 


THE RESIN INDUSTRY IN FRANCE 

A lecture was recently delivered in Paris by Mon¬ 
sieur Dupont, de.scrihing the oja-rations by which 
13t>,000 tons of resin is collected annually in tlic 
Landes. After discussing tlie treatment of the 
crude material and the neparation of the different 
products, turpentine, resin and tar, it was suggested 
that great improvements would result from tho 
introduction of continuous vacuum distillation appar¬ 
atus. The nimiial production of turpentine in 
France was 2i5,(iOO t., and of resin, 100,0001., com¬ 
pared with 8r>,0(M)t . and 100,0001. res|->celive)y in 
the United States, where the forests are being ex- 
liaustcd and internal needs arc more and more, 
restricting exiiortation. The production of pit props, 
masts, etc., was a nourishing industry in the Landes 
district, and a good future seemed in store for paper¬ 
making by means of pine pulp treated by the basic 
process. 
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LEGAL INTELUGENCE 

THE MANUFACTURE OF CHEMICALS BY A CAS 
COMPANY 

On -May 21. tlic ('unit uf licanl an a))|«’al 

by \j. Jb'licliar. Scrrct.iiy uf (lie Castiii'i' Killnur 
\lkali ('u., Util., from tbu rrfnsal of .\lr .(iisiko 
Astbury ((•/. ('Iiciii.'ii' hid., .Ian '1~>. Ib2l) to mako 
a ilcclaration that Ibc (Jas l.iylit and Coke Co. 
was actiiiff iillni rih'n in inanntacinrinn any chomical 
nci'C.ssary for treating .my of the |irodn(ts arising 
in making g.is 'Ibo apiirllant .said that (he (!a.s 
com|)any |irodnitd na phi halimo and to convert 
it into betanaphtliol had jmrcliaseil eliemical.s from 
the Ca.stner Kellner and other eompanie.s. Recently 
the Ca.s eomp.my had laid ihnvn jilanl to make 
eanstic soda uhieh. by rea.son of profits math' on 
the g.is undertaking might be .sold even at a lo.ss. 
The (tas eompaipv .stated it mannf.ietnred eanstic 
soda not for sale but only in such limited (piantity 
a.s a .IS nrs'c.ssarv to tre.at the residn.d naphthalene. 
.Mr .Insliei' Astbnrv held that what the (las Co. 
was doing w.is not idim riri’«. 

Fiu' the a]ipellant. it was eoneeded that the this 
company might make articles produced from material.s 
Used 111 the mannfactiiri' of gas, or might convert 
residuals, but it could not start the business of making 
things which it u.sed for converting residuals, ft 
could not start a colliery business because it used 
coal, .iiid it could not make caustic .soda to produce 
chlorine which was to be turni'd into bleaching 
powder, nm’ could it sell the jiowder. The manu¬ 
facture of caustic siala was not incidental to the 
powers vested in the company. 

For the ri'spondcnts. it was argued that one of 
the (las com))any's lnisines.ses was that of converters 
of gas residuals. I'nless an e.\ten.sion of bu.sine.s.s 
transformed the business into .something else it h.ad 
never been held that such e.xtension.s made hoiia 
fide were outside the powers of the eomiiany. In 
this ca.se it was the more clearly within (he powers 
of the cianpaipi because one of the company's main 
stated objects was to deal with residnals. All that 
the (las eom|ian\' had done was done in pursuance 
■of one of its statutory ])owers. If thi' eomjiany had 
|)roduced caustic soda for sale that might have made 
a difference, but its [ilant was only suliicient to pro¬ 
duce the amount rcijtiired. 

The Master of the Kolls, giving judgment on .lime 
20, said the ordinary commercial rnethoil of utilising 
naphthalene was to convert it into beta naphtliol 
by means of caustic soda. .Formerly the (las eom- 
jiauv pinch,ised this, but had decided that, it would 
be cheaper and more economical to make the caustic 
soda and had erected plant sutlieient to .snpjily 
reipiiremtnts of this chemical, but no more. Inci¬ 
dental to the proiluction of caustic .soda, chlorine 
was produced, but th.it did not affect (he comiiany's 
(lower to make caustic soda. It was clear that, the 
jiurposcH and business of the <ia,s Light and Coke 
('om|)anv was two-fold : to makflilaa and to di.s|iose 
of the rcsiduiils which h.id resultco^teni the (iriK'css 
of making gtis. It was not dertlci4j0Jat the (iro(ipr 
method of utilising mqihthalene was to convert it 
into beta-naphthol and to do so caustic soda was 
needed. It must be provided.-and^^i^' was nothing 


to cut down the right of provision. There being 
nothing to limit the right of provision and no express 
[irohibition against manufacture, it would be taking 
too marrow a view to hold that the making of eiiiistic 
soda lay outside the powers of the company. Lord 
Justices Warrington and Sargant eoticurred and 
the -Aiiiieal w.is aeeordingly di.sinissed. 

PARLIAMENTARY NEWS 

HOUSE dF COMMONS 

Lead Paint Dill 

On June 20. Mr. R, Davies moved the second 
reading of the Lead Paint (Proteetion against 
Poisoning) Rill TTie pnr|H)se of the Bill was to 
lessen the risk of eontraeting lead poi.soning among 
(iiiinters and its [irovisions had heen drafted so a.s 
to enable the (lovernment to ratify the International 
Convention on that suhjeet. After cliseussing the 
.stati.sties of white-lead poisoning, he .said that the 
trade would have until November, 1027, to adjust 
itself. Paint of good qiialitv eoukt now be obtained 
free from white lead and was alreaily used on a. 
large .seale in this eouiitry. The Home Olliee 
experts were .satislieil that wet-rubbing dovvm with 
waterproof sandpaper did not meet the ease. The 
Bill vvouhl jiroliihit the em|)loyment of women and 
young (ler.sons in painting buildings with lead (laiiit 
and would regulate the use of lead paint in othei 
directions. 

Mr. Harvey, in moving an amendment welcoming 
regulation, hut ojifiosing ratification of the Con¬ 
vention, quoted statistics to show that painters, 
were less affected by lead-(ioisoiiing than other 
industrial groiqis and pointed out that the e,\]K‘rts 
of the Geneva Couferenee reeommended a system 
of regulation .and not prohibition for internal painting, 
and that the resolution of the Conference itself for 
prohibition was a. compromi.se and not binding on 
this country. Referring to the finding of the Public 
Works Department that substitutes for white lead 
wore inefficient, Mr. Harvey quoted .Sir T. Oliver .s 
.statement that wet-iuhhing down obviated danger 
of fxiisoning. 

Mr. E. Grenfell, supporthig the amendment, 
said that this country kept on passing leg'tslation 
agreed to at Geneva, and in which none of oiir great 
eonqietitors were ready to follow us. A decrease 
in the ii.se of white lead would increase the price of 
ziiie and also of painting and would reduce em])loi. 
ment. The ipiestion should he left open and ic- 
considered in I!I27. 

Lord Ca vendish-Bentinek siqiported the Bill raaiiilv 
on Inimanistic grounils, and claimed there was no 
reason for hesitation. The white lead corroili i' 
could eoiiv'ert their (iremi.ses and the workers woiod 
gain by eniplovinent in a healthy process. -Mi 
J{ayius, s[xaking in snpixirt, also welcomed tl.c 
Bill, saying that there was an adequate substitute 
for white lead and that wet ruhhing-down apjX'!iii'l 
alnio.st irnpo.s.sihle of a])])lieation. 

The Bill received a second reading on fhe under 
standing that if Clause I (prohibiting interior painting 
with white lead) were icjected in C!ommittee, ilr’ 
remainder of the Bill would be proceeded with. 
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COMPANY NEWS 

BOOTS PURE DRUG CO., LTD. 

.An intorim dividend has been declared nn the 
(inlin.uy shares for the quarter endiiiji June 30 at 
the rate of it per pent , les.s ta.\. 

MAGADI SODA CO., LTD. 

.Mr. H. K. 45urgps.s, the b nior OlTieial Receiver in 
!'onqranies Lujuidation. lias oljtained the leave of 
I he Court to eall meetings of dehentnre holders, 

1 reditors and shareholders of Alagavli Sod.i Co. to 
consider propo.sals for selling the ]iro])Prty in the 
Kenya Colony to a new company to he formed hy 
Messrs. Brminer, Aloud and Co., Ltd. The notices 
will he issued in ahoiit three week.s. and, owing to 
ilie distance at which some of the parties reside 
ilie Court has directed that the nu'etings are to he 
held three months from that time. Under the .scheme 
ilie llrst dehenturc hohlers will receive dehentures for 
tlie .same amount as in the old compa.n,v and at the 
..line rate of interest. The seeonrl debenture holders 
,ind the general hod,V' of creditors arc to receive 
lully.])aid preference shares, whilst the shareholders 
will I'eeeive fully-paid second preference shares, with 
the right to sidiserihe for another class of preferred 
vimves carrying a higher rate of interest. Mes.srs. 
I'.nimier .Mond and Cvt. havt- undertaUen to ^irovide 
the necessary working capital, and have given 
ni.ir.intees .satisfaetorv to the Otlieial Receiver and 
III the Colonial Olliee as to the extejit to which lhe,v 
ujll work the nndi’itaking. 

CAPE ASBESTOS CO., LTD. 

Tlie report for l'.)23 shows a net prolit aftrr allow¬ 
ing for depreciation of lixed assets of £15..'j!(l (tl3.H4tl 
Ini' l'.h!'2), and .to-'VIT was brought forwtird. The 
.nldition is £2223 (against .tTitlOt)), thus raising the 
Iniid to ,£ti.'>.7.')tl--s‘({ual to ."itt per cent, of the issued 
' .ipital. The basic dividend on the ])referenee shares 
l ikes t230(), iind out of the remainder of .blti.otiT 
il is jiroposed to pay a dividend of If) per eeiit. 
iiiiichanged) on thv ordinary shares ; this reijuires 
I'.l7, and a similai amount is divisible .is extra 
iliv ideiid on the preference shares. The earrv forw aid 
e '..mT 1. 

W. J. BUSH & CO., LTD. 

At the 27th annual general meeting, Mv- 3. Af. 
I''inli, the elijiirman, .said business eonditioiw in 1(123 
n'l'iiililed those in 11122. The iuerea.se in the net 
I'l'ilit was due to the pre-war rate of depreciation 
II iilaiit. The maintenanee of the net profit was 
dill' l.irgelv to impbov'ed ellieieiiey of proees.ses in the 
mil' i hemieal vlepartment and to working economies 
III I he tirni's factories. The fine ehemieal department 
h id lieen greatly extended and had been fostered by 
dll' .'''tifeguarding of Indu.stries Act. In view of low 
'■I'-’i's on the Continent and depreciated eurreneies, 
dll expiry of the .Act in ll.t2l) would be serious, 
dll' eoinpany might have to di.seontiiine to make 
' d im proiiucts. Hut .several proee.sses had been 
m'I'ii'ved and he (the ehainnan) wa.s confident that 
h ii'igii eompetition in a number of products would 
met. The subsidiary companies in the United 
ites and Canatla had made substantial profits. 


MARKET REPORT 

Tills llofKH’l Ih uompiluil from ppocial information 

roceivud from tlio ^farmtactmuiK uonueined. 

Vnh’/is oihcni'i/ic iftattd tha pnvt s qiioU d JkIow coc^r fair 
quiuiUlii'S 7U’f and unh'd <tt u'orks. 

OHNERAL HEAVY CHEMICALS 

All boriu- mid liavo been rutliu-ud by 1'3 per ion 

iAS from .hino 11. Horax priuus arc imcimnj'ud. I’llue^ 

gunurRlly n'main !=(<*ady. 

Acetic Acid, 40‘’o toc'b. . . £23 Ida. )>erton. 

.Acid, Boric, Oomiut'i'i itil-- 

('rybi. .. .. .. £4.“) ]tcr tf>n. 

l*oA\df‘r . . . . £47 |.N*r ton. 

Acid JlydrochloiH! .. 3s. bd.—(is, jfcr cailK»y <i,''d.» 

accoiflin^ to ]>iirity, atreiigth 
and lot ulHy. 

Acid Nitriti 80'' Tw. .. £21 Jdfy. £27 pur t^on makera’ 

works aucorfliiifi to district and 
<)ua)ily. 

Acid Sulphuric .. .. iV\crat'o N'aliomd pneos f.o.r. 

makura’ u ork«, wilii slight vuriu* 
tionii up ami tlown owing to 
local uoiiskif-ralionH : HO'* Tw., 
Crude Auul, das. per tou. 108* 
Tw., Aisenieal, £3 Ids. per ton. 
108° Tw., Ntiii nr.Munical, £0 lOs. 
per toll. 

Ammonia Alkali.. .. £0 lOa. pur ton, f.o r. Spocisi 
terms for uonti’afts. 

HluHcliiiig Bowtior . . Spot £11 d/d. , Cuiilraet £10 d/d. 
•i ton lots. 

Bisulphite of Lime .. £7 pur ton, package.s extra. 

Hoiav, <'omniercifll-- 

Crystal .. .. . . £25 per ton. 

rowtler .. .. £20 per ton. 

(Tacked in 2-cwt. bags, carriag* 
fluid any station m (Jlreat 
Britain ) 

Calcium Chloride .. £5 17a. Od. per ton d/d. 

Mothylolod Spirit 04 t .p.-— 

JmiuHtiial .. .. 3a. Id. -3s. rxl. pur gallon, accord¬ 

ing to quantity. 

Mineralised . . . . 4s. 2d. 4s. Od. 

PotuHh Caustic . . .. £30—£33 per ton. 

Potass. Bichromate .. 5|d. per lb. 

Potas.s. Chlorate.. .. 3d.- -4d. per lb. 

.Salammoiiiau . . . . £32 per ton d/d. 

Salt Cake. . .. .. £.3 1(«8. per ton d,‘d. 

Soda Caustic, solid .. Sp(»tlots; delivoroH. £16l7s. Od. to 

£19 7s. Od. fiur ton. according to 
strcn^ftli. 20s. lu.ssfor contracts. 

Soda Crystals . .. £o 5s—£5 Ids. per ton ex railway 

dcfiots or ports. 

Sod. Acetato 97,y8Vo •• £24 fmr ton. 

Sod. BicarfRHiuto .. £10 Ids. f»er ton, curr. paid. 

Sod. Bichroinatio. . . . 4id. per Ib. 

Sod. Bisulphite Powder 

t>(>,0-% - •• •• £18-£]1> ficr ton, according to 

quantity, f.o.b., l-cwt. iron 
drums included. 

Sod. Cliloruto . . 3d. per lb. 

Sod. Nitrate refd. .. £13 5s. £13 Ids. pi?r tou ox 

Livtnpool. Nominal. 

Sod. Nitrite, 100')o basis £27 per ton d/d. 

Sod. Sulfihido cone. 60/t>5 .\bout £14 Ids. per ton d/d. 

Sod. Sulfilmlo crysl. . . £9 per ton d.'d. 

Sod. Sulpliilo, IVa Cijst. £15 per ton f.o.r. London, Lewt. 

kegs inclufk'd. 

RUBBER CHEMICALS 

Antbnony sulpbide - 

Coklen .. .. .. 6i<L—1®. 4d. per lb., according to 

quality. 
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Crimson ..Is. 3d.--Is. Cd. per lt>., according 

to quality. 

Arseoio Sulphide, Yellow Is. lid. per lb. 

Barytes.£3 10s. to £0 ISs. par ton, accurd- 

inj' to quality. 

Cadmium Sulpliido .. Ss. 9d. par Ih.* 

Carbon Bisulphido .. £21- £2f> por ton iuxiordiiig to 
quanlity. 

Carbon Black .. .. f>]d. tijfd. par 11>. Market firmer. 

Carbon Tolruchloride . . iMO par ton, tlruins fn'o. 

Chromium Oxido, green.. J.s. pai' Ih. 

/ 4^(1.-- li^d. por lb. Donuind very 

Indiarubbor Substitutes, J biisk. IVicaa likely to remain 

White and Dark J steady owing to firmness of 

rupeseed oils. 

Lamp Blnck .. .. I.'is par a\\t , barrels ti’eo. 

Lead Hyposulpliito .. 7 Id. (>er lb. 

Lithopono, 30% . . . . £22 los. per ton. 

Mineral Rubber Rub- 

pron ” . . .. . . £15 10s. per ion f.o.r. London. 

Sulphur .. .. .. £10 £12 per ton, oeeoiding to 

(pinlity. 

Sulphur Chloride . . .3«l, per lb., I'arbtiys e.\.lrn. 

Tluoearbanilide . . .. 2s, Od. por lb. 

Vermilion, pale or ileep .. 4'^. lod. per ib. 

Zinc Sulphide . . .. 7jtl. Is. 8d. por lb., aeeoiding to 

qurtUty. 

WOOD OISTII.LATION PRODUCTS 

All juice-, ke('j) fairly stable, but tbert* is room f«a iru[U‘o\'e- 

nuuit in biwiiK'-^M, 

Acetate of Jdnio - 

Brown ., .. .. £14 10s. por ton d <1. D(‘inan<l 

active. 

Crc'V.£ly_£o„ t,„j_ yq,i,. denuind. 

Liquor . . .. .. 9d. per gall. 32'^ Tw. 

Charcoal .. .. .. £7 5s. —£9 jier ton, acf i'nling to 

grade uiul locality. Demand 
helow normal. 

Iron Liquor .. .. Is. 7d. per gall. 32^ Tw. 

Is. 2d.24^ Tw. 

Rod Liquor . . .. lod - Is. per gall. 14/15'' Tu*. 

Wood CTooHoto . . . . 2s. 7d. per gall. Unrefined. 

Wood Najihtha — 

Miscible .. .. per gall. D P. Market dull. 

Solvent .. .. .7s. (id. jicr gall 40*’o O.P. 

fairly good demand. 

Wood 'J' 'ar . . .. £5 per ton. 

Brown Sugar of Lead . . £10 per ton. 

TAR PRODUCTS 

Acid Carbolic— 

Ciystab' .. .. Obi. (>|d. jier lb. llctTcf inquii\\'. 

Crude 60*3 .. .. Is. 9d. -Is. lOd. per gall. 3tarkct 

flat. Only odd lots biung 
oflVreil. 

Acid Ure-sylie, 97/99 . . 2s Id.—2s. 2d. per gall. Demand 

sfdlgood. Maikel firm. 

Palo 95% .. .. Ls. lod. ds. lid, per gall. Steady 

demand. 

Otiik . . ..Is 8d.- Is. lid. per gall. Steady 

business. 

Anthracene Pasle tO'/.', .. id. per unit per cut. NominnI 
pru-e. No ImsinoHS. 

Anthracene Oil — 

Strained .. 9bl. j»er gull. Very quiet. 

Unstrained . . . . Sbl.-. Od. per gall." 

Benzolo-” 

Crude 05’s . . . . bfld. -!& jicr gall, ex works in 

tank wagons. 

Standard Motor .. l.s. 4td.—1. (kl. jier trail, ex works 
in tanx wagons. 

Puro .. .. Ls. 8^d.--ls. lOtl. per gull, ox 

works in tank wagons. 


AKD INDUSTRY - June 27, ^9%i 

Toluole—90% .. Is. 5|d. per gall. 

Puro .. ..Is. lOd.—2s. per gall. 

Xylol comb .. .. 28. 3d. per gall. 

Pure .. .. 3s. 3d. per gall, 

Cri'osoto— 

Cresylic 20/24% .. 9d.—O^d. per gall. Few inquiries. 

Middle Oil .. 0|<1.—Od. j'lor gall, according to 

Heavy .. .. > grade and district. Market very 

Standard Specification J quiet. 

Najihtha— 

Solvent 90/1G0 .. Is. 4d.—^Is, 5d. Market steady. 

Solvent 90/19(i .. Is. 1<1.—Is. 4d. Fair buBincss, 

passing. 

Najihthaleno Cnido— 

Drained Crco.sote Salts £0—£0 10s. Demand falling off. 
Wliizzed or hot pressed £9—'£12 per ton. Little business, 
Nofilitlialene— 

Crystals and Fluked .. £10—£17 per ton. 

I’lteli, mcditim soft .. 52s. 6d.—573. Gd. x)er ton. No 
export busines.s ot xirosent 
Plenty of iiKpiiiies for next 
Bcason. 

IVridinc .. 21s.- 22s. per gall. Market less 

firm. 

Ucavv .. 12s.—12s. Od. Market &icady. 

INTERMEDIATES AND DVES 

Husines.'s m cl\-cstulT^ huv licen fairly good nud has shown 
(I littl«‘ furtlu-r improvement durin;^ the jmst \\<‘ek. Prices 
remniti cou.Ht.tiit. 

In tlio following lUt of Intermediates delivered prieea 
include paekage.s except where otherwise btuted. 

Acetic Anhyilride 95^/, .. Is. 6d. per lb. 

Acid TI .. .. .. 4s. 3tl. por lb 10(U!y basis d/d.* 

Acid Naphthionic .. 2s. 4d. per lb. 100% bash d/d. 
Aciil Neville an<l Wint licr 5.s. 8d. per lb. 10()% basis <1 /d. 

Ai-id Salieybe, tech. .. Is. Hd.—Is. 2d. per lb. Better 
demaiul at reduced x>riee.s 
Acid Sulphanilie .. 9bl pei 11). lOO'/G Iwt.sis d/d. 

Aluminhiru Chloride, nn- 

hyd. , . .. .. Is. per lb. d/d. 

Aniline Oil ., .. T^d.—8Jd. per lb. naked at works. 

Aniline Salts .. .. 7jd.—9d. per lb. naked at work.-s. 

Antimony IVnIat hloride Is. per lb. d/d. 

Benzidine Base .. ..43. Oil. jier Ib. 100% basis d/d. 

Bon/.yl Chloride 95% . . Is. 3d. per lb. 

^-Chlnrj)h(MioI . . .. 4.?. 3d. per Ib. d/d. 

7 ?-Chloranilme . . .. 3s. per lb. 100% basis, 

o-t'resol ll)‘3T'C. .. 4bl. per lb. Demaml steady. 

w-Cresol 08/100% .. 2s. Id.—2a. 3d. per lb. Demand 

moderate. 

7i-Crc.3ol 32/3U C’, .. 2s. Id.—28. 3d. per lb. Domand 

moderate. 

Di<’liloranihno .. .. .3s. per lb. 

Dieldoranilme H. Acid . . 28. Od. per lb. 100% basU- 
7 )-Dichlorbenzol . . .. £7o per ton. 

Dietlivliuiihue .. ..4s 9tl. per lb. d/tl., paeka-. 

extra, returnable. 

Dimetliylaniline . . .. 2.3. 4d. per lb. d/d. Drums oxtj i. 

Diaitrobouzeiio . . .. 9d. per lb. naked at worlca. 

Dinitroehlorbonzid .. £84 lOs. f)cr ton d/d. 

Dinitrotoluenc*—48/50 (k 8<1.- 9d. {)er lb. naked at woii'> 

00/(38'^ (\ Is. 2d. jicr Ib. naked at work^- 

Diphenvlamine .. .. 3s. per lb. d/d 

Monochlorbciizol .. £03 per ton, 

/JNaplitliol .. ..Is. Id. i)or lb. d/d. 

a-Nuj)hl}iyiamiiio .. Ls. 4|d. per lb. d/d. 

J9-Naphthylamino .. 4fl. per lb. d/d. 

w-Nitruniline .. .. fis. 3d. per lb. d/d. 

7 ^-NitramUno .. .. 28. 4d. per lb. d/d. 

Nitrobenzene ,. .. 5|d.—SAd. per lb. naked at works. 

o-NUrochlorbenzol .. 28. per Ib^ 100% d/d. 
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Nitron^hthaleno .. llfd. pet lb. d/d, 

Kitrophenol .. .. 1 b. 9d. per Ib. 100% bcusis d/d. 

Nitro-o-amido-phenol 4«. 6d. per lb. 100% basis 
•Phenylone Diamine .. 48. 2d. per lb. d/d. 

^ Phenylone Diamine .. IOb. 3d. per lb. 100% basie d/d. 
R. Salt .. .. .. 28. 6d. per lb. 100% basis d/d. 

Sodium Naphthionate .. 2s. od. per lb. I00%baeisd/d. 
o-Toluidine .. .. Sijd. per lb. 

;)-Tohudine .. .. 3fl. (id. per lb. naked at works. 

m-Toluyleno Diamine .. 48. 6d. per lb. d/d. 


PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

The demand in steady for the Bxnnll quantities required 
for homo eonaumption, but export inquiry for larger bulk 
I. wanting. 

Acid, Aeefio S0% B.I*. .. £47 per ton. 

\i id, xVeet j-l Stilicyclic .. 3%. 3(1.* 38. 3d. per U>. Value 
nmiutained. 

Arid, Benroic B.P. .. 3s. 9d. per lb. Larger supplies 
available. 

\. id. Boric B.P. .. (‘ryst. £51 per ton. Powder £55 

jicr ton. Carriago paid any 
station in Great Britain. Piicea 
reduced by £3 per ton. 

HKi, Camphoric.. .. IDs. -218. per lb. 

l id, Citric .. .. Is. 6Jd. per lb., less 5"o for ton 

lota. Market extremely firm. 
l’pwar<.l tendency. 

I k 1, Oallio .. .. 3.S. per lb. for pure « iystal. 

Market tinner. 

<.id, I’yrogallie, Cryst. .. 7s. per lb. for 1 out. lots. Market 
tirm ; increasing demand. 

(id, Salicylic .. .. Prices quoted from 2s. per lb. 

down to Is. 8d. for ton lots. 
Market stdl weak. 

Arid, Tannic B.P. .. 3s. per lb. Market quiet. 

id, 'I'aituric .. .. Is. 1 Jd.—1«. 2d. per lb. less 5%. 

Better tone but not yot very 
ncliv’'e, ('heap offers of second 
hand fiarccds of foreign acid. 
Higher prices expected in view 
of firmness of raw malei’als. 
\niid()l .. .. .. 9.S. per U). d/d. 

\'r‘i<'vnilido .. ..2s. 3d. per lb. for quantity. 

Duniund slow. Prices hliadecl to 
secure largo orders. 

\iiii I'lpyrin ., . 1'K. 3cl. per Ib, X'vl,Stacks 

low. 

4iiiiiuai. Benzoate .. 3s. 3d.—3s. Cd. per lb. according 
to quantity. 

Aiiarion. (’arbonato B.P. £37 per ton. 

Mnijiine .Sulpbuto .. 12 r. Od. per oz. for English make. 

Jtiilatoiji*. , .. .. ITh. per lb. Quiet market. 

Ikii/onaphthol .. .. o.s. Od. per lb. Small inquiry. 

bi=triuth Salts .. .. A steady marlvot. Prices according 

to quantity : 

I’ltiuuth Carbonate .. 128. 9d.—14a. 9d. per lb. 

• . Git rate.. .. 11s. 4d.—13s. 4d. ,, 

Sulicyliito * .. 108. 2d.—128. 2d. ,, 

Subnitrato .. lOs. 9d.---12s. 9d, ,, 

lk.i(i\ B.P, .. .. Crystal £29, Powder £30 per ton. 

(Carriage paid any station in 
Great Britain. 

f'liaiiides — ., .. Fluctuating market. ContiiK-ntal 

prioea decidedly lirnior, 
l’ota.ssium .. .. lid. per lb, 

•'^'^►diurn., .. ..Is. ,, 

Anunonium .. .. Is. Id. per lb. 

’ d'linn Lactate.. .. Demand active. Good English 

make can be had from Is. 7<1. 
to 2s. 6d. per lb. 

' ''"ral 3fl. 7d.—3a. 9d. per lb , duty jMiid. 

' li'.rofonn ,. ,. 28. per lb, for cwt. lots. Voryeteady, 
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CreoBote Carbon&ie .. 69 . Cd. per lb. Little demand. 

Formaldehyde .. .. £57 per ton, ex works. English 

make. 

Glycerophosphates— Fan* biisiness passing. 

Calcium, soluble and 

citrate free .. .. 7s. per lb. 

Iron .. .. .. 8e. 9d. per lb. 

Magnesium .. .. Os. per lb. 

Potasshmi, 50.. 38. Cd. per lb. 

Sodium. 50% .. .. 28. Od. „ 

Giiuiaeol Carboiiafu .. 118. per lb. for ewt. lota. Slightly 
<-heaper. 

Hexamino .. .. 38. Cd. per lb. for Engliah make. 

Market quiet and steady. 

Homatropino Ilydixibro- 

mido .. .. .. .30s. per oz. 

Hydrostino hydivchlor .. Englisli make offered at 120fl. per 
oz. 

Hydroquinone .. .. 4s. 3(1. per lb. in ewt. lota. Foreign 

make. 

Hypophosphites— 

Calcium .. .. 3s. Od. jicr lb., for 2H-lb. lots. 

Pot(^.s8iuni .. ... 4s. Id. per lb. 

Sodium .. ..48. ., 

Iron. Ammon. Citrate B.P. 2g. Id.- 2^. 5d. per lb., according 
to qiinutily. 

Mngnesi\im Carbonate- 

Light Comna'icinl .. £30 per ton net. 

Mugnesiuni Oxide • 

Light Commercial . . £75 prr ton, Ic-ss 2t“/,. 

Heavy Cornmerciul .. £20 j>er ton, le.s8 2^%. 

Heavy Pure .. . . Is. tkl.—2s. j)er lb., according to 

quantity. Steady market. 

Menthol— 

A.B.K. rocryst. B 1*. .. Tm.--. per lb. Weaker. 

Synthetic .. .. 2»is.—35s. per lb., according to 

(juantity. Englisli make. Steady 
demand. 

Mercurials .. .. Market firm. 

Ked oxide .. .. os. 3d.- -5 h. 4d. per lb. 

(.'orrosive sublimate .. Ss. Od.- -3s. 7d. ,, 

White preeip. .. .. 4.8. 7d.-—4s. 8d. ,, 

Calomel .. .. 3.s. 1 Id.—4 h. ,, 

Methyl SaUeylate .. 2s - 2s. 3d. per lb for carboys. 

Not much demand. 

Metol .. .. ., ll8. per lb. British make. 

Paraformaldehydo .. 3s. p»er lb. 

Pnraldehydo .. ..Is. 4Jd.'--ls. Od. per lb in free 

bottles and eases. Bettor 
demand. 

Phenaoetin .. .. 0-. per lb. Ample hto(*k.s avail¬ 

able. 

Phenazono .. .. 7s. 3d. per lb. for cwt. lots. Quiet} 

Phenolphthalein .. Os. Od. jier lb. Easier with sup* 

jihcs more plentiful 

Potass. Bitartrate— 

99/100% (CTeani of 

Tartar) .. •• 8 S 9 . per ewt., le.ss 2A% for ton 

lots. Finn market. Prices have 
upward tendency. 

Potass. Citrate .. ..Is. Bkl—2s. 2d. per lb. 

Potass. Iodide .. .. JOs. 8d.—17s. 5d. per lb., accord¬ 

ing to quantity. Demand con¬ 
tinues. 

Potass. Metiibisulphito .. 7J(1. per lb., 1-ewt. kegs Included. 

Quinino Sulphate .. 2s. 3d.—28. 4d. per oz., in 100 oz. 

tins. Steady market. 

Resorcin .. . • .. 58. 6d. per lb. 

Saccharin.. ,. .. ^^Ss. per lb., in 50db. lots. 

Salol .. ..3s. f3d.—3s. lid jier lb. Easier 

in sympathy witli other salicyl¬ 
ates. 

Silver proteinate,. .. 9s. 6d. per lb. 

Sod. Benzoate, B.P. .. 2s. Od. per lb. In steady demand 
for good qualities. 
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So<l. Citrate, n.P.C., lOiS Is. 1 Id. -2 h. id. ijct lb., according 
t4> fiunnlity. Firm iii c*oir»tn<.>i) 
with otlior 

Sod. tiypoHiilpliito — 

Photof^niphir* .. .. £l;J il.*! per (on, ancorchng to 

quantity, d <1. i:onHignoo’ai sta* 
turn 111 I -cvvl. kogs. 

Sod. Mola]>i.sul))liito cryst. 37^. C<1.- -60 h. per cut. nott euah, 
according to qiiunliiy. 

Sod, NitroprusHidn . . l().s. per U». for quantity. 

Sod. Potuas. TarlraU- 

(Rocliello Salt) . . 77s. (>it. per t•v^ 1., ju'cord- 

ing to quantity. Market quiot. 

Sod S;di<-\'Kiif >I.'irkcf easier. I’ouilcr 2s. 2d. 

2s. 6d. per U>. ('’rvstal at 
2.S 5d.—2s. Hfi. per Ih*. Flako 
2s. 9d. -2a. Kid. piT K). 

Sod. Sulplude - I 

Puic rcf-i'v.st .. .. I0(i Is. 2d. per Ih . according 

to ipiautUy. 

Sod. Sulphite, anh\(Irons £27 Ms —fJS KKs. per ton, accord¬ 
ing to (piuntlty, I-cw't. kega 
inciuth'd. In largi' cn.sk.s £I pt^l• 
ton i(*ss. 

’1 hyinol .. .. 1.')^ Ills (id. per p> for gooii 

ulute i ryslul from aiouuti simmI. 
\’ci\' Jij'iu and scjirct* 


Camplior Oil 
Cauanga Oil Java 
Cinnamon Oil, I^caf 

Cassia (>d. Stl;'.S.')','o 
Cilronclla Oil - 
Java, 85/lH)% .. 
Ceylon . . 

Ciovc (»il . 

Kucniyptua Oil 70/7.')%. 
havciider Oil • 

French 38^402,', Ksters 
Lemon Oil 
Lemongrasa Oil 
Orange Oil, Sweet 
Otto of Kose Oil 
Hulgarian 
AiiatoUnn 
I'olma Posa Oil 
IVpperinint Od — 

\\’aj ne C’ount \ 
Jafianeso 
Petigrain Oil . . 
Sandal ^^'ood Od--- 
iMysore .. 

Australian 


7;>a. per cwt. 
lOa. Od, per lb. 

O^d. per oz. 

Hh. till, per II). (Mieaper. 

Os. per lb. 

3s. l>d. per Ii>. 

<s, 3fl peril), ('licaj)er. 

2.5. 2d. per lb. 

27.5. (id. per Ih. 

3m. 2d. per Ib. 

3(1. per oz. 

13s. 9.1. per lb. 

27s. Od. per oz. 

2.3a. Od. per oz. 

19s. per 11). 

2tis, 9(1. per II). 

15s. Od. p(*r lb. 
lUa. p(*r 11). 

20s. Od. per lb. 

21s. p<»r lb. 


PliRFUMKRV CHE.MICAIS 
Acetopln^noMo . . .. I2s, Od. per lb. 

Aiibepiuo . . .. .. 14s (kI. ,, 


Amyl Acetate 

2s. 9d. 


Amyl Butyrate . . 

O.-i. 9(1. ,, 


Arnyl Sahc\ la(.‘ . . 

.3m. 3d. 


Anothol (M.J5 21 '22 C ) 

U. Od 


Benzyl Acetate from t’hlo- 

rm.'-tr.'*’ B.-n/N 1 Ali-ohol 

2- Mi.l 

('licaIH r. 

Benzyl Aleoliol free fr.jin 

Chlorine . . 

2h M!d. .. 

Chc.XfMC’ 

Benzaldohvde free from 

Chlorino 

3m. Od. 


Berizvl B('n/onlo 

3.-.. (Ml 


Cinnamic Aldehyde 

Natural 

1 ■>■(. ()'l. 


Couinnrm 

20s 


Citronollol 

1 ()^. ,, 


Oitral 

lOs. 


Ethyl Cinnamato 

L5.S 


Ethyl Khthalate . . 

3m. 3d. 


Eugonul .. 

1(4.m. Od. ,, 


Ceraiuo! (PalinuroHa) 

35.M. 


GoronioJ . . 

ll.M. -IHm (3d 

p.u- Ib. 

4[<«lxot I'opmc . . 

7s. per lb \(h'jincc.l 

leo Kugerml 

15m. 9.1 


Limilo! e\ liois .1.,' J-hi-.,' 

2(w. 

('hoa pci. 

Linal\! V.-etalc .. 

20-. 

('heajicr. 

Meth\ 1 Anthraiiilato 

9m. Od. 

Methyl Bx^nzoato 

Os. ,, 


MU'-k Amhlette 

4.'*m 

Chca p.M'. 

Musk .Xylel 

lOs. Od. 

Nerobn 

M 9.1. 

Advanced, 

Phenyl Klh\l Acetate 

12s. (kl. 


Phenyl Klhyl Alcohol 

10.M. „ 


Khodinol 

57s. Od. ,, 


Sofrol 

Is. Md. 


Terpine.O 

■-S 4d ,, 

('li-jrtOT. 

Vanillin 

25s 3d -2 ()m 

lb. 

ESSliMIAI. OILS 


Almond Oil, Foreign 



S.P.A. 

1.5s. Od. nor lb 


Anise Oil .. 

2tf. H(I. Dey. Ik' Chi'aiw: 

Bergamot Oil 

19s. 6d. potf.Jb 

Dell rer. 

Bourbon Geranium Oil .. 

368. Gd. . 



PATENT LIST 

The dates Rlveu In tliU list are, in tho caho of Appllcatiotw for Patents 
those of application.*., anil in the cn.se of Ck)niplete Sjx'cillcatioiw acceptea 
thoae or tJie Offlclal .Toiirnala in wliirli the acceptiinoo In annoimood Com- 
pleto S|)CcincatiimH thus advert Lst'd as nccentod are open to inspection at 
the Patent omi'c immedi.itely, and to opposition not later tlun .Vup Isiii 
they are on sale at Is. each at tlie Putont OlHce, Sal.) Praiich Oualltv 
Court, Chau.-ory Lane, lA>n.Juu, W.C. ou .Inis :iii| 


1.—Applications 

Daw.son. Kvaporntors. 13.948. June M. 

Kir.Mchhiauii. M.-inutnetureofenudMinns 14,054. dun.'lo 
KKd>erand Veruert. FunwuM'.s. 14,401. .luiu* j | 

19.11.23. ) 

I. —Complete Specifications Accepted 

7230 (192.3). Inl.'rriationule H<‘rgin-(.V)iu])ngnio voor OId 
oil Kol.ni (‘liemie. and Lofller. Apj)ar«tu-3 fnr indicatin'’, 
liquid level? in hinh-pre.Msun' stills or other xcHsels. (210,9.*»‘).) 

13,341 (1923). Filters, and Sciuet-.Solvay and Kx'ft" 
Coke Oven Co., Ltd Separation of e.\ee.M.s liijuid from '-nh- 
div’idcd solid mnteiials. (217,025.) 

17.293(1923). Sclmch'r, Centrifugal separators. (217,OC..*) ) 
1303 (1924). Klin-.. Jhdl orusliiiig iiuHm. (217,1.54.) 
4031 (1924). rHesl. Kefractoi-y coverings for the 
tlues. and other passjige.s oi funuiec.s, kilns and the hL- 
(217,100.) 

II, —Applications 

Akfh bolagft Separator. Tn’iiting mat.'rials eoutamiip. 
paraflin. 14.237. June 12. (tu'r., 28.0.23.) 

HuUinger, Melhaidl, Wcisz;, W’intcriiitz, and Z.’IIH-' 
Kefining inuu’ral .»iL etc. 14,2t(), June 12. (.-Vu^ti la. 

14.7.23. ) 

Koppers Co. lOliixiinatiou of liydromai .sulphidt' feii 

fuel gases etc. 14.049. June 10. (U.S., 0.0.24.) 

Ivoppers C«j. Puiilication of g)is(«>, (.‘tx'. 14,008. Jii’c' 

10. (LhS., 0.0.24.) 

11. —Complete Specifications Accepted 

3087 (1923). Dcinouliiie. and (iamer. Puritienlu'n ei 

liy.lro(-arbons, |)nitj.*ularly ligliter iietroleiim fracti'"i' 
(210.918.) 

5442 (1923). Linker. Maniduofure of high qualit;\ ' til 
fi*om raw peat. (210,921.) 

5950 (1923). Lauiplough. Tretitimrxt of hydroeadtea 

od vapours. (210,922.) 

0039 (1923). Wood, Jenkin.s. and Minerals Separ.neui, 
Ltd. Agglomeration of cool. (210,948.) 
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14,710 (1923). Fuel Reeiivery Syndicote, lAd., and 
Bowiiter. Dmtiilatiou of fueN. (217.041.) 

24,18(> (1923). Rude. Brore^s of amt aj»]taratux for the 
. .ii'houiHatioii of .solid fuel. (204,71W ) 

IIL -Application 

.Sltniart and WaliuMloy. Aroinati/alion of tnrs. 13,999. 

.lull'' 10. 

IV. —Complete Specification Accepted 

Sl20 (1923). ('urpinael (Ray'r .V (’o.). Mamifucture of 
dyes. (210,971). 

V. —Applications 

Bacon, and' I. V M. Hyndieato, Ltd. Tre.-duiont of 
; Imuis cellulose f(»r proilui-tion of hydrated derivatives, 
i t. n 1. Juuo 14. 

Baldinjzer. Obtaining (Ibres f?*oin lonve.s of agaves ete. 

1 l.0.'»2, 14,05.3. June 10. 

Itoorne. I'roduct of cellulose i^tc. Hbrou.s materials. 

I I 012. June 10. 

rhljelolide. 3’reating Hhrea. 14,269. June 12. 

V. —Complete Specifications Accepted 

0052 (1923). IMatison’s (Parent Co.). Ltd. (Plauaoii). 
Mntinfaclure of paper. (216,923.) 

aSS2 (1923). Cross ami KnglestacL Manufacture and 
.ij.pli. iitions of new lijnunu' ilerivatives. (216,949.) 

ll.oOS (192.3). IjCvy. Prodiadion of artiheial lilarnents. 
,.M7.no3.) 

IT.tOS (l923). ('oui’tauliU, J^td.. and Cross. Manu- 
t.i. lure of threads etc. from viscosi'. (217,(»6H.) 

J9,u 67 (1923). kStewart ami Hrowii. Dige>.(ors u'^ed m 

II iinT-nmkiju; ('te. (217,130.) 

V|.-<ApplicatIon 

• liein Kahr. (iriesliolm-Klektron Manufacture of ini.v- 
tuir- tor dyeing or printing textile^. 14.179 June 11. 
Ml.., . 11.0 23.) 

VI. Complete Specifications Accepted 

idOVyllViJ). j*.*ttison (I’emlin-Jon and 'riioinas) Apjwir- 
,iiu t'»r tn-atlng tihious nuiterials with liquids or gases. 
(_Ma.!>29 ) 

• itsl (1923). I-ilo\ain (Lnnil Akt.dJes). OMainiiig new 

' lu rts on anmial (ilu’e-'. (210.940 ) 

V!l. Applications 

I/' .lion and Rudilo. .\(i>orpt ion lU sul[)hur dio.xidi' and 
liiJiogcn sulphide. I4,2l9. June 12. 

<'i'''tnie Alls. liKJ. 3'ivattnent of natural alkaline salts. 
11273 .(uno 12. (Reluium. 12.6.23.) 

) )i'nls.')i(' (Johl und b'lher-Seheideanhlalt vorni Roe>'slrr. 

• in<l Liel)kn<«elit. Manufiu i un* of liydroeynnie aei' I. 14,4.‘)8. 

• Ilia. 14 

''ukI.i ’Mamitaeturi' ».>f eoneenliated aeetic aeid 14.281 
■'■"I 11.341. .lone 12 ami 13. (.\usiria, 26.6.23) 

VII. Complete Specification Accepted 

I'fWJ (1923). Ozoii 3'eehnik Akt.-C.'s, 

Vni.-~ Applications 

8('4tinei Chainotte-Fahrik -Vkt.-lJes, vonn. Diiiier. Manii- 
oi retraetor\- hriek^ *‘t'. 14.2r)9 4)ime 12. ((li'r.. 

-I'>-*;!.) 

VIM. -Complete Specification Accepted 

"■‘M M921). Priest A’, e I. 

IV. -Application 

V'noi /V'lhesive.'* and ceim'iils. 1 4..343. Jum* 13. 

IV Complete Specifications Accepted 

’'*-8 (p.> 03 ). Jhith'r and Poi>hani. Bitununous and like 

.l'‘'Mtioiis. (216.911.) 

t (1923). Broadfoot and Sons. Ltd. and Kohert.son. 

’ " ' Hi juid tUling material. (216.951.) 

V. Applications 

' •< ki'iikirchener 13©i^\verks-Akt.-Ges. Oarhoni/ation of 
" 14,462. J\mc 14. (Oer., 24.1.24.) 


Haratirt. Main?fa<tnr(‘(*f aluminium alloy. 14.257. Jimcl2 
^ tVppermaim. Itetiniiui luul freeing bubbles from inolteii 
mcUiJs. 14,111. June 11. 

Western KWtiic Co.. I.td. (West.nn Eleetric Co., Inc.). 
Metallic compositiun.s. 14.128 June 11 ' 

X. —Complete Specifications Accepted 

^ 19,66.5 (1923). ICli'ctrolytic Zinc t.'o (.f Ausl mlasia. Ltd 
'JVi'atment of /.inc-bearing ores etc. (261,9IH.) 

19,666 (1923). Electrolytic Zinc Co. i>f .Au'.lriilasia. Ltd. 
Elocli'olytic ivcovi-rv of zinc from zin'-dieann' ore^ etc 
(202,299.) 

XI. —Applications 

Monnot. Production ot ('leilrodes for allvulim' ‘•tenge 
biftories. 14,371. June 13 

Sheartniin, A|)jmrat iis for- ijcct nficat ion ^>f gases. 1 4,1.31 
June U. 

Wc.st^'m Eli*(tri<- (.'o.. Lid. (V\’estern Electru- Co, Imu). 
liisulating-niateiials tor submarine cabl.'-, etc 14,129. 
Juno 11. 

XL—Complete Specifications Accepted 

11,<H>3 (1923). Pepper. Eiectm butleries. (217,604.) 
19.606 (1923). Ek'cfrolvtie Zinc Co. c»f .Vustmlasia, 
Ltd. See X. 

19,982 (1923). Ozon-Teelmik Akt.-Ces. Ajtparatus for 
clcctih-ally jiroducing ozone. (261,938 ) 

29.387 (1923). Chloride Elei-lrieal Storage Co, (Electric 
Storage J5ut(ery Co.). Electric accumulators. (217,131.) 

XII. —Applications 

(.'oonewiirilene and .luhen. Mamdaetme of desiccated 
nuts and oil from coeoimts «4<-. It.174 Jum* II. 
Kirschhraun. 14,654. SVe i. 

XII. —Complete Specifications Accepted 

33,226 (1922). LegratU. ^lanufaeturing soaj)' poor in 
w'ater. (202,263.) 

32,623 (1923). Caldcrwootl, \Vebl>. and Reihl. Sie XIU. 

Xlfl. - Applications 

Mclita. Manufacture of rosins. 14,244 June 12. (I’S 
12 6 23.) 

Mulligim. Paints and w’ashes 1 t,32h. Jnm' 13. 

XIII. —Complete Specifications Accepted 

6975 (1923). Ih’oadloot and Sons, Ltd, aud Ruhiitsou 
Plastic nuitenal for tlie jiroductjen ot nioulde«l articles. 
(216,952 ) 

15.769(1923). J)a\'ids<)n. hraud-pnnentinginlc. (217,653.1 
32,623(1923). Caldi'rwood. V\'el)b, and Reilil. PrejMirfition 
of oils for \arnishes, printinu inks, points, Imolenrns. and 
tlic hko (217.150) 

XIV. ' '.\pplication^ 

Chnndiill. \'ulcanising malerijd. 14.391. .lune 1.3. 

Mann, 'rreatment ot rul)t>er 14.312. June 13. 

XV. " Complete Specification Accepted 

6976 (1923). Bromlfoot. & Sons. Ltd., and |■^oI^crts(>l^. 
Aflhe.sive. (216,953.) 

XVII.—Complete Specification Accepted 
8876 (1923). BiMini. LriM't'.ss f«>r the protluetion of 
phosphoric denviifi\es of inositol. (216.9S2.) 

XIX. —Applications 

]h)lK‘rls. h'ood piHxIuets, 14,162. June 11. 

Westawnv. d'leating and jirexerving eream etc. 14,4 45 
June 14. 

XiX.—Complete Specifications Accepted 

13,t)21 (1923). (’lit hlMTtson. Proct‘s> for presor\ ing nu'at 
(217.628.) 

21.84.3 (1923). Bley Preserving food. (217.163.) 

25,000 (1923). Oithhertson. Ihe.xerving fruit and vege- 
lableH. (217.117.) 

XX. —Applications 

C’tjt'ni. Kat)r. voiin. Stnulo/,. Maiiufiictim' at (‘ftidiac 
gluTOsiito of Bullma wilin', 14.tUt!. Jmu' It) (ISn ifz , 
7.U.23). 
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Ooko and Maxted. Oxidation of cyclic'bodies. 14,116. 
Juno 11. 

DoBborou^h, Knight, and Thom&on. Nitration of mate- 
rials. 14,144. Juno 11. 

Marks ((’arhido <Sj. (’arbon f'hcnii<‘uJH Corporation). Pro* 
cvsfiCH of milking alkyl chlorides. J4,d77. .funo Id. 

XX. —Complete Specifleafions Accepted 

S71;> (l!>211). Mctlical Kesounh Council, nnd Uudlcv. 
Manufacture of a jiurified fortn of insulin. (216,1)78.) 

I6,t)!t4 (192J). Clictu. J'\il»r. vorju. .Saiulo/.. Manufacture 
of the eardiac glncosirlc of Mull)us .seilh*. (109,400.) 

31,001 (1023). (lonip. Nat. dc Mat. Colorantes rt do Prod. 
‘ChiniiqucH. Manufiu-tiirc of per>lcne. (208,722.) 

XXI. —Complete Specification Accepted 

8.)47 (1023) l!oI)on, and taixendishV, J^td. P’ixing- 

sohdloits for j»hotc*grnp}iy. (210,070.) 

XXII. —Application 

Dcsborougii and otln-i-^ 14.144. XX, 

XXIII.- Applicalion. 

Hootiinuui. muJ Kti>lia\v ,'v- Co. \ i^, ..nu ters. 13.001. 
June! 10 


GENERAL NOTES 


Official Trade liitelllKenee 

'Dip J)ep;iHiiiciit (if Ovorsoiis 'iVarle (l>c\cl()pmt'nt 
.111(1 JntcIli^M'Mcc, :{;■) 01(1 (^lu'cn Sfreef, T.ondoii, 
S.W.l) li.'i.s |•(■(■<'iv(.•(l till' fdllowiiit' oii(|niri(.'.s foi- 
Bi'iti.sh udiids. |{rili.sh finiis m.iy (ilitiiin further 
iiiformiithm hy a|)[)lyinir to tlic |)('))arti\itii(, nnd 
quotint; the specilie reference niiiuher :— Arf/fiilhia : 
Silk, (7:f2 ;ind 72,'!) : Bchjium : Leather, skins, var- 
nish, (7<)!1) ; Briliih Imha : Steel, copper, ('Die 
J>ire< t()r-(!(“neral, fndia Store iJepartiucnl, Branch 
Xo. 10 l’.elvc(U re HoaiJ, Lainlxqh, S.K. 1); Camida ; 
Steel, (70-1) ; (IrcMe : Metals, hnilding nialcrials, 
(712); XrlkcrlaniU : (Bassware, (713); Iron, (71-t); 
South Africa: Paper, (70.S). 


Trade liilnrmalion 

Biiit K<-<iuotii>/.- At tlie Convention of the District 
Engineer Representatives attached to the Feed AVater 
Specialists t'oiiqiany, held in Liverfiool from dune 10 
to 13, the Annual Dinner took the form of a send-off to 
the Afanager, Air JH. AV Bannistc-r. vho is now on a 
voyage to the I'nited States to ohtain further data 
for securing economies in steam raising, so that still 
greater services will be rendered to stt-am users all 
over the world in the tnaitment of hoiler-feed water. 
Mr. \V. H. Crowe, of the Andrew AlavwadI Co., 
referred to the aiipreeiation hy steam users of the 
researeli in colloidal chemistry carried out under (lie 
direction of Mr. Bannister. The treatment of each 
set of boilers, or even one boiler of a battery, nindo the 
of the district engineers of partieiiLir value, 
wiiriiwi*..**''' of intricate laboratory tests to 

the poil1di\.‘’^ simple demonstration enabled works’ 
managers aVC'* ‘^npnniitendent eiiL'ineers to see at their 
bin X' n minute.^ 


own desks, within V'n minutes, how the adoption of 
c(Bloidid principles V'*! to increased power at lower 
fuel and repair costs.\ 

The Tvlly das P'damfiT- The City Council 

of Belleville, Ontario, d’anuda, h.isA decided to adopt 
th» recommendation of f^lic six-eial \orainittec investi¬ 
gating the Tully Gas Plant, fiy whCeh the plant will 
be accepted by the city. The stieoial cominittee 


reported: (1) That the plant is capable of produc 
mg 45,000 cb. ft. of 4,50 B.Th.U. gas per ton c 
coal, with an oil consumption of less than ij^Willon 
per 1000 eb. ft. of gas. (2) That one man piWfehif 
M ill oix-rate the plant with assistance for clinkerin 
every 24 hours. (3) That the plant as far as wu 
possible for the Committee to ascertain, lives up tc 
the guarantees of the 'Tully Gas Plants, Ltd. 
(4) That since the Tully system has been inslallei 
the f.overnment hi'at tests of the gas have ranges 
from 4.58 to 484 B.Th.U.’s. (Government standai 
being 450 B.'Tli.II.'s.) 'Fhe committee further sme 
it felt a.s.sured that the installation of the 'rullv 
sy.stem was ivise ami that the Ga.s Department 
would now he on a protitable basis. 

Smoh'hus Fuel in Glasgow.- The Glasgow Cor 
poratioii Gas Department has decided to eroet a 
plant utilising Ihe Afaelaurin process for produeint 
smokeless fuel. 'The chief feature of the process i,^ 
the producer, which is built by Messrs. Blair, Camp¬ 
bell and McLean, Ltd., of Govan, Glasgow. 'Thi.- 
Jow-temperatiire producer is internally heated only 
and .supjilie.s gas ranging from MO to 350 B.'Ph.Lh 
per (1). ft., according to whether it is worked foi 
complete gasiliealimi, smokeless fuel, or metallurgical 
coke. The low cost of the gas makes the process 
very suitaldc for heating retorts, but the mam object 
of the plant to be iinstalled in Glasgow for carbonising 
35,000 tons of eiJal annually, is 'the production of 
smokeless fuel. 

T’u/fcrisfil Fuel .—It i.s announced that the Birmino-- 
ham Corporation has decided to install the Lopuk^o 
system of (lulverised fuel on si.\ boilers in the NeebeUs 
pow(‘r .station, instead of the moehanical stolo-r 
equipment previously ordered. As there, is no 
ro(vm for the ordinary anangenient of coal hunker, 
drier, pulveriser ami separator independently for eacli 
boiler, a se])arate pidv'criser house will bo erected on 
the other side of a canal hy the boilerlumse, and tiie 
)iidverise(l fuel w ill bo blown aei-oss througli narrow - 
bor(‘ pipes under 40 to 50 lb. pres.sui’o. 

E. Cu.4i(i & Co., Ltd., Engineers, Paislev, 
announces tJiat their London ofliee w'ill be niov('(l 
on June 24 from 12, Old Jewry Chambers, E.C. 2. 
to Abbey House, 2-8, Victoria Street, AVestminstcr. 
S.AV. 1. 


PUBUCATIONS RECEIVED 

J.i.MKs Dkw.mi. Hy U. E. Aiiiuitroiig. Pp. 32. liomlcn 
E. Henn, Ltd., 1924. Price Is. (id. 

tTiE.Mi(AT. ItEviKws, A'ol. 1, No. 1. Pp. 141. Pulilivhcd 
Uiia'-tcnly tm- Tlie Atncrican Chemical Society. Halti- 
iiioie, U.S.A.: AA'ilb'anis and AVTlkius Company, tti'Jl, 
.*1(4 to rnembeis, ^5 to non-members. 

IlEroHT OK THE LlVESEY Prokessob, J. W. Cobb, C.H L . 
B.Se., for the session 1922-1923. Bopartment. of 
Coal Gas and Fuel Industries (with Metallurgy). I’Ih- 
Tlniversity of Leeds. Pp. 11. 

KiXLY's DiRECTOBY OK MeRCH.^NTS, MaNUKACTURERS ('ll 
Sun’KKRs OK THE AVoRLu. A Guide to the Export .md 
Tmijort, iShipping and Manufacturing Industm-- 
Thirty-eighth edition. VoL I, Pp. ccci-f2522. \ "I 
If. Pp. cxviii j 2158. London: Kelly’s Dircctci n 
Ltd., 1924. Price 64s, 
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EDITORIAL 


O UR editorial iii last woi^k's i.s.sm! va.s written 
before we had seen the letter from Dr. Fritzsche, 
which is printed in this number. It therefore 
jue.s ns considerable .satisfaction to find that he is 
iii agreement with ns in believing that a better 
iiiidei'standing will be founded on a basis of truth— 
nel on a basi.s of untruth and hyjwcrisy. We in 
tliis eounti'y have Imt little knowledge of what 
Idok ])laee in Kasl. Prussia ; our omi new.spapers 
and our ]uinei]»al (loveminent publications naturally 
dealt mainly with thtrse poitions of the world iti 
«liieh Tb'itish troojjs were engaged. Dr. Fritzselu. 
is iuistak<'n in thiidiing that we in this country 
approve of any actions in Ka.st Prussia not in aeeord- 
.anec with the so-eall(‘d rules of civilised warfaiv. 


ari' in entire ignorance of the.se bn-aches and 
if,ally oe<’urred we are confident that the vast majority 
of our pi'ople regret them. We se(' no reason wipv 
III', Kritz.sche and the Oerntan men of .science .should 
iiol iipially regret any breaches which occurred in 
IVancc and in Pelgium, It was the bcli<.f that 
the (Icnuan men of .science ajijiroved of what was 
done there, that it was 'ui'll-merited, that insjiired 
oin editorial eoninients. Dr. Fritz,sclic will render 
a ..^i-rvice to the cause of truth if lie will diselo.se to 
a- di'lails of the documents he refers to as being 
conccalcil by the Allied (lovei-nnienls. Have they 
liccii jaddished 1 When, and where 1 We do not 
.iitacli such importance to the individual who_ has 
I lie .angular brain ?-eferred to by Dr. Fritzisehe. 'But 
ai.oiv of us in this country have come across a number 
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ermans who before the war expressed their 
I that the (lormans repre.sented a higher degree 
ivilisation than .the British and that the war 
h they fore.sa^\ uould come, would establish 
tact. VV'e do not attach great importance 
his, other (Jennans were more sensible. As to 
iai\ we are certain that Dr. Fritzsche drxi.s not 
-ider that Germany shotdrl adopt ns her standard, 
st indard of Ku.s.sia in East Prussia. As a true 
lid of humanity i"an he not regret that Chauny 
destroyed, not by the ordinary de.struetion of 
hciy in a time of tighting, but in the way it was ? 
"c write tlu'se notes we receive with the Chtmih r 
I"'/ a copy of Kladdcradatseh with .some cariea- 
ot iH) s|K!cially Tclined tyixi. Wo wonder wh.\' 
t'crman men of s^'ienee, send these unscientitie. 


pulilication.s to their foreign .sub.seribers. Is it 
to convince us of the unreasonable ways of the French 
or of those of the Berlin Town Council. What 
singular ideas prevail of this sort of propaganda ! 
Does Dr. Fritzsche think the circulation of thi.s 
document makes a very favourable irniuession in 
foreign countries ( We suppose that in all proba¬ 
bility Dr, Fritzsche ha.s as little knoXi’ledge of Chauipv 
and Louvain as we have of East Prussia. This 
Journal is no place for tlw elucidation of mattm's 
of histoiy, Knowdng nothing of East Prussia, but 
knowing the sort of thing that occurs in war, we make 
no effort to justify what took place there. Can 
Dr. Fritzsche believe that things fiaiiiK'ned in France 
ami Belgium that he would not justify '( It is in 
respect of the.se two eonntries that the diflfieidty 
i.s the greatest. 

♦ * » 

W’e have received from Professoi’ Moves a further 
eommilnieatiou and from some other correspondents 
letters which lack of space compels ns to hold over 
until next week. It seems to us that we shall by 
then have sulHeiently ventilated this matter for the 
present. English chemists are already visiting 
(Jermany and a few German chemists come to this 
country ; we supjiose that no one ex]X’ct.s or rlesire.s 
that tlie gulf which at the moment separates the 
French and tlie Germans will continue indetinitely : 
alreaely there are signs of a possilile general European 
settlement which will dimini.sh some of the ill- 
feeling which now exists. That sidtienient may 
be so .satisfactory that a period of hostility will be 
rejilaeed by one of neutrality and that again by 
one of friendline.ss. We supjrose that every chemist 
hojws for this and that they will all. whatever 
nationality they posses-s, cheerfully and grarluallv 
drift into a mori' [rlacid state of mind. Nothing 
is so harmful as the feeling of nursing our wrath 
to kee|) it warm. The xdews expressed in this 
Journal are of some interest ivs showing and even 
to .some extent deliniTig points of view which will 
be giadually inodilied or abandoned, not by the 
individuals who now hold them, but by the average 
chemist who desires the international uidty of 
science and the complete di.ssociation of chemistry 
and politics. 
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POUTICAL PLATFORM FOR THE INTER¬ 
NATIONAL UNION OF PURE AND APPLIED 
CHEMISTRY 

By Prof. W. A. NOYES 

(icrniiinH anil Aiiatriaiis liavc been t-xcliidoil from 
the Union for jiolitieal rcaHonM. If this i.s to continuo 
the Union shoiiltl adopt some (jolitieal platform as 
the basis for adherence to the Union. Conseiously 
or unconsciously, the rea.son wliy Ii’r-enehmi'n arc 
unwillinjr to see Uermans adinitteil is beeausi' they 
believe that (Jermany is prej)arin^ for another war, 
and that Ui rinan chemists are in sympathy with such 
a purpose. With this in mind, the jirojier platform 
for the Union would be : — 

1. War under modern conditions is intolerable, 
atui mn.st be avoided. 

2. Nations adhering to tlic Union must agree 
that, in the future, they will settle all their differences 
by diplomatie means, or through the World Court. 

As between Dermany and the Allies the following 
logical I’on.seipiences seem to follow. 

(lermans should agree - 

1. 'I'hat .Austria was wrong when she refu.sed to 
.stdnuit her (piarrel with Servia to The Hague, and 
tiermany was wrong in supjiorting her. 

2. 'I’hat as .soon as Germany has been admitted 
to the Is’agne of N'ations, and to equal terms in the 
World Court, all questions of difference between 
Germany .and any of the Allies shall la' submitted 
to the VVorld Court for decision, and shall not be used 
as a basis for another war. 

'I'he Allies should agree ;— 

1. That the quest ion of the legality of the occupa¬ 
tion of the TIuhr should be decidecl by the AVorld 
Court. 

2. 'Phat, in the future, additional German territory 
shall not be oeeuj)ied, e.\ee))t in support of a decision 
of the World Court. 

I am very far from thinking th.it, any political 
platform for the Union is ilesirable. A political 
basis for membership .seems to nu^ just as undesirable 
as a religious basis windd be. But if a political basis 
is to be continued, it should be clearly defined and 
applied impartially, instead of resting, as it does now, 
on the misunder.standing, hatred and suspicion which 
have grown from the war. 

So long as either the Allies or Germans insist that 
the mistak<‘s and wrongs of the last (>0 years have 
been all on one sidi', there can be rto peace, and e.aeh 
will continue tq jtrepare for another iv.ir. When 
each is willing to admit tb.it there ha.s been some 
wrong on their own side, and when each is willing to 
leave to a less paiti.san coming generation a more 
accurate decision about rrliiliir guilt, and, above all, 
when each is willing to agree tliat future differences 
must be decided by some legal proce.ss and not by 
war, there will be .some hope of a jiermancnt peace. 

'I'he political Icailers ol Germany and of the Allies 
seem to lie [ireparing for peace on the basis of (he 
report of the Commission of expert.s. Is it not pos¬ 
sible for the seientitie men of the world to Inul in 
ways of peace instead of merely follow ing the linan- 
eiers and politicians ? 


THE PHENOMENA OF ROTATION 
DISPERSION 

By Prof. T. S. PATTERSON 

A discussion on rotation dispersion at the Chemical 
Society reported in Chemistry Industry of March 
28, (p. 331) prompts me to the following remarks on 
the .subject. 

It may perhaps Ix' said that the purely empirical 
])eriod in the develojmient of our knowledge of 
optical activity came to an end in the year 1913. 
1 believ'c I was the first (J.C.S., 1913, 103, 145) to 
generalise the subject by correlating and discussing 
from a single point of view all the different factors 
which influence the rotation of a compound.—its 
chemical constitution, the effect of temijcrature, the 
influence of solvents and the influence of the refran- 
gibility of the light used. A few months later 
(April) Armstrong and Walker (Proc. Roy. Roc., 
lA] 88, 392), studying the behaviour of fructose, 
assumed its rotation to bo due to the superposition 
of the rotations of two iso-dynamic forms of this 
compound, the rotation of each form being unaffected 
by other factors such as temperature change or the. 
influence of solvents, thus applying to fructose a 
suggestion similar to that made by Arndtsen (.1. 
ch. ph.. 18.58, |31, 54, 421) regarding tartaric acid, 
which in turn dojiended upon an observation of 
Biot's that the dispersion of tartaric acid could be 
imitated by the behaviour of a mi.xture of turpentine 
and camphor. 'I'hey (mneeived further the idea of 
jflotting their results upon what they called a char¬ 
acteristic diagram, and were able to show that the 
data which had been obtained from various other 
active compounds lay also along straight Ihies on 
characteristic diagrams. 

In a similar manner I’ickard and Kenyon found 
that the majority of their data also fitted in a mo.st 
interesting manner on to characteristic diagram.^, 
and, on the whole, they appeared to adopt as an 
explan.ation of the fact, the view put forward by 
Armstrong. 

Lowry has been .a very ardent advocate of Ariull- 
.sen’s hypothesis, and, pl.ieing his faith in an expre.ssiou 
suggested by Driide, attempted to distinguish between 
what he calls simjile, eomjilex and anomalous rotatory 
dispersion, a point which will be referred to further 
on. 

In three (lajiers publi.shed in 1910 (J.C.S.. lO'i, 

1139, 117t), 1294) I carried the generalisation of this 
.subject a stage further, pointing out from puiel\ 
exiK’rimenlal considerations that the study 'f 
temperature roiation curves leads, without Ih'' 
introduction of any theory at all, to what is re.illv 
the fundamental significance of the characteiisi n' 
diagram, namely, the f,act that, for related serii", "f 
conqiounds, the eommon value of the rotation t "' 
two different colours of light is independent of oth- r 
factors, such as temperature, soK'cnt and—with a 
limits— eonstit 111 ion, and on this account 1 sugges'' 
the idea of a rational zero from which di.s])eiO' n 
eoeflieients should be calculated. I also subjeit'd 
(I.C., p. 1294) Lowry's views to some critic' 'U, 
pointing out their complete insufficiency to aeeoiud 
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for the observed phenomena. This criticism met 
with the approval of other authors, (P. P. Frankland 
and Garner, J.C.S., Iftlh, 115 , 638, 639; H. M. 
Dawson, Clmn. Hoc. Ann. Reports, 1917, 13, 25), 
and it is very satiafuetorv to find, from his recent 
letter in Chemistry (fe Industry, April 4, p. 365, that 
Dr. Pickard now' also supporfs the views which were 
put forward hy me in 1916. 

'I'o my criticisms, how'over, Lowry has not made 
,iuy attempt to reply and it can only be regarded as 
jcmarkablo that after his view's had been .seriously 
impugned ho has republished them in a paper with 
\ustin (Phil. Trans., 1922, [A| 222, 249), an abstract 
.f which apiieared in Nature of Ajiril 8, 1922,p.447.* 

1 propose therefore to restate, the main difficulties 
:, I which Lowry's hypothesis gives rise. 

In the first place it has been found in recent years 
ihat in a great many cases, both for homogeneous 
irtive substances and for active substances in 
iihition, the rotation rises w'ith increase of tem- 
pi iature to reach a maximum value, and then falls 
iicain, or conversely, falls to a minimum value and 
I hen rises again. According to Lowry, the change of 
lotation with change of temjx;rature is due to alter- 
.ition in the relative proportions of dynamic isome- 
ndes assumed to bo present. It seems'clear that, 
utile.ss one makes assumptions so gratuitous as to 
lender all argument impossible, and to remove the 
Hi.liter to a sphere where faith takes the place of 
iiMson, this theory cannot, account for the observed 
liiluiviour. To this very impoHant ])oint Lowiy 
iiiaUes no reference whati'ver. 

Ill the second place T pointed out that the behaviour 
111 iiilroeamphor in regard to mutarotation and other 
iiitalofy phenomena is widely at variance wilh 
l.iiwrv’s hyjiothesis. in such a substance as ethyl 
t.irtrnle, to take a definite example, the, specific 
I'l'tafion in 10 jier cent, aipieous solution is | 26", 
m 10 |)er cent, ethylene bromide .solution it i.s .—II -5 '. 
.\i i iiiding to Lowry this is due in these, two solvents 
Oi ,1 difference in llu relative proportions of two 
ihiiamic isomerides of ethyl tartrate, these isoiue- 
iidi ' having uneipial rotations. Now', in the ea.ses 
el '-ueh substances as glucose or frueto.se which show 
imit.irotafion, the isodynamie change takes place 
l\ whereas solvent inlluenee, as in the above case, 
e III! instantanerma phenomenon. Lowry nw^rcly 
hi 'js this (piestion by first assuming the changes to 
t.il.e place and adding whatever the nature of these 
I 111 iiiieal changes may he, thev must proceed to 
ciimhliiium with very great rapidity, since even the 
HII 'l careful cxis'riitients have failed to lietcet any 
III the adjustment of rotatory power in th(' tar- 
t.iiir e.sters when conditions have been altered,” 
(/'/, I Trans., l.c., p. 2.59, w'c also J.C.S., 1915, 107, 
IG7 1916, 109, 1211.) This must surely be one 

III t,'I' ai-rmint of this pajHir which oiijKiHroil in Nature, 
Ih 1 ^. howi*y amt Austin inako the nustiike of attritiutiag 
'll I'.inl (1812) the o.xpUumtion of the Bequenre of hoautiful 
''ll' luTiducoil by tho uihirpoaition of quart/. phiUxs cut. 

I... luiicular to tho axis, iH'twoonapoliirisor and an analyser 
' ‘ . I i vtirici ion. This phenomenon was, in faet, not onl.v dls- 
' " .. d tiy Arayo in 1811 but fully understood and evplainod 

iiiiii. Iliot merely devoloited—with eharaeteristie vor- 
I' the discovery of Arago. 


of the strangest arguments ever put forward in a 
scientific jiajter, the failure of oxjieriments under¬ 
taken to test an hypothesis being regarded riot 
nierely as e.onfirmafion, but even as amplification 
of it. This same, test wouhl not. only reveal the 
existence of mutarotation in every sub.stanee exhibit¬ 
ing anomalous rotatory dispersion, but also in any 
other substance w'hatever to w'hieh one might choose 
to apply it. 

In favour of their view Lowry and Austin submit 
the chemical evidence that, in the ca.se of nitro- 
e.amphor, isomerides in equilibrium actually exist 
and “that their behaviour is in ai'eordance with 
that which must be po.stul.ated for the ‘two kinds 
of optically active molecules ' assumed by Arndtsen.” 
(Phil. Trans., l.c , 260.) In view of the importance 
which the. behaviour of nitrocamphor thus assumes, 
T may point out again that the. effect of mutarotation 
and the effect of .solvent influence in nitrocamphor 
can, from Lowry’s own investigations, be clearly 
shown to have nti connexion w'ith each other. 

If a 5 ])cr cent, solution of the a form of nitro- 
eamphor in benzene is examined, the rotation is 
found to altei' with lapse of time. But by extra¬ 
polation from the.se results, one can obtain the value 
— 125" as the initial rotation for this solution, that 

is, the rotation of one definite form of nitrocamphor 
before il has commenced to change into the other 
form. Ill exactly the same way the initial rotation 
in xylene is found to have the value —99°, and in 
chloroform tlu' value 27'. These are the values 
of one and the sanu- form of nitriM’anqihor unin¬ 
fluenced by mutarotation ; the values before mutaro¬ 
tation comes into play. It is therefore apparent 
that «-nitroeaniphor shows a very marked solvent 
influence, and it is also obvious that this solvent 
influence, is quite independent of the ordinary mutarev- 
tation of the nitroeamjihor, ami since mutarotation 
and .solvent influence can be thus clearly differ¬ 
entiated from each other, it follows that they have 
no necessary connexion. In v'xaetly the same wa> 
it can be shown that thi' rotation of pure u-nitro- 
camphor before mutarotation occurs, varii's with 
eoneentr.ation in benzene, and this again entirely 
e.xehides dynamic isomerism and brings nitrocamphor 
into lino with ethyl tartrate and other similar sub¬ 
stances. Since, therefore thi' behaviour of nitro- 
eamphor w'hen the influence of mutarotation has been 
eliminated is in all resjiects analogous to the behaviour 
of ethyl tartrate, there is clearly no ease for the 
suggestion that mutarotation is the cau.se of the 
solvent effects observed with ethyl tartrate. Thus 
the behaviour of nitrocamphor instead of being a 
support of Lowry's hypothesis, affords ixubaps the 
strongest evidence which can be brought against 

it, 

Neverthele.ss. Lowry and Austin find it difficult 
to re.sist “ the conclusion that tartaric acid, like 
nitrocamphor, can exist in two forms and yields 
two types of derivatives, and that the (nesence of 
these two tvqies is resjamsible for the complex 
rotatory dis|iersion of the acids anil of some of its 
derivatives.” (A'q'tirr, l.c,, 45t).) Lowry, somewhat 
prematurely, even sugge.sts formulie for these isomers 
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of iartaiio acid, Lowry and Burgess stating {J.C'.tS., 
123, 2118) that “after ton years seareh th<^ 
<()-ordinatioii of th(! Iiydi'ogen atotn has at last 
|irovi()ed a satisfactory formula for the elusive hevo 
form of the acid." 


Lowry and Austin (Phil. Tiaihi., I <•., 2.'>!)) say that, 
■' in recent years this extreme sensitiveness has 
Iioen regarded hy many writers as an inherent 
quality of the physical piojierty of opiieal rotatory 
power, lad all (he new e\ idenee goes to show that 
Biot was rigid in aKrilading it to ehi'inieul change 
in the optically active liipiid. ’ 

But the wholi' of the evidence upon which Lowry 
and Anstiii rely consists of -l. 'I'he experiment 
lited ahove, by Biot, (A, eh. ph. 1852, |31,36,'t<i2) re¬ 
garding which it need |>erhaps only be remarki'd that 
the ojilieal behaviour of a mixture of turpentine and 
camphor has not been investigated by modern 
methods, it Iwing therefore by no means certain 
that it is analogous w'ith that of suelr a substance 
as tartaric acid, Kurther, this ]>art of the evidence 
would seem to assume that both of the sub- 
,stanees, turpeidine and eainjihor, have so-called 
simple and normal rotation dis|)ersion. It a])pears, 
however, to be the ease that both of the sulistanees 
on which this jiroof de|)ends, themselves show anom¬ 
alous rotation dispersion, a fact which seems 
sidlicieid to invalidate the whole argument, 2, 'I’he 
behaviour of nitrocainphor, which, as explained 
above, tends exactly in the opposite direction, 
and 3, their mathematical application of Drude's 
e.xqiressions to rotation-dispersion curves, which last 
presumably constitutes “ (he new cvideiu'c ’’ us there 
is nothing more. This ‘'mathematical evidence’’ 
consists in assuming that the relationship between 
rotation and wave length ought to be represented 


by the e.xpri'ssion suggested by Drnde a 

'I'he .statement (hat certain data can be repre.sented 
by a Drude I'xpre.ssion containing only one term 
sounds perhaiis more .simple than it is, for this 
i‘Xpre.s.sion rejiresents a cubic curve and eontain.s tvi o 
arbitrary eon.stants. Xeverthele.ss, if values for k 
and e can be found to lit (be experimental data, 
Ijowiv calls the dispersion simple, and a-ssumes that 
the active sub-stanee present is homogeneous. If suit¬ 
able constants cannot he found the expression is 

altered to ri "Ideh is an exjiiession 

of {hi' fifth dcgri'c containingybararbitrnrv eon.stants. 
Considering the comiilexity of the exjiression it is 
not surjirising that it can bo adapted to lit most 
rotation dispi rsion curves, if it does lit Lowry cail.s 
the dispcrsioi , accoriling to circumstances, anom¬ 
alous or complex, and maintains that since thi're 
are two Drnile terms there are two dvnainie iso- 
merides |ire.senl, I he discovery of wliieh “is a 
fascinating problem which still awaits investigation. ’ 
(Ao'iirr, I.C., f.itl) The rotation-ilisjMT.sion of quartz, 
as appears from Lowry's, work, can only be rejire- 
.sented by a Drude expression containing three terms. 
Presumably therefore the di.scovery of three dynamic 
isomcrides of quartz is another fascinating iiroblem 
for the future. 


All these “ theories ’’ about rotation dispersion 
sts'm to indicate a strange neglect of what appears 
to me, at least, to be the chief fruit of many years 
of inv'cstigation. According to Ixiwry’s way of 
looking at the subject, not merely each particular 
substance, but each particular substance in all the 
intinite number of different circumstances in which 
it might be placed by change of lemin'rature, change 
of .solvent, and change of concentration, must be 
regarded as a separate case- almost completely un¬ 
related to each other, whereas, in fact, the exptai- 
mental results obtained by Prankland, I-ziwry, 
I’ickard and Kenyon, myself, and others, regarded 
from a broader jxiint of view, show a most remarkable 
uniformity and allow of a very wide generalisation. 
In the aeeonipanying h'giire is shown a characteristic 



diagram embracing Lowry and Austins result', 
the diagram being vonstrneted according to the 
method .suggested by me (J.l.'.S., 1010, 109, 1181) 
Rotation values for mercury green arc plotted along 
the horizontal axis which is therefore taken as the 
reference line, and vertically above or below the.'e 
(aeeoriling to sign) there are plotted the coiTeapomliiig 
differences between these rotations and those for 
other colours of light. 

The data represented by the diagram vary from 
(he value 10158 for tartar emetic i.i 

.')-32 per cent, aqueous solution to (M)*“ 4 ,, 5 b— - 70g 
for tartar emetic in alkaline solution. Since tli- 
highe.st values of the rotation of tartaric acid itsi ;f 
is only 2'7'’, it is inqiOKsible to make the dabi 
for tartaric acid visible along with the otlu'' 
on a diagram of iiraetieablo dimensions. It -will I"' 
seen, however, that the data of Lowry and AusI n 
for tartar emetic, jiota.ssium tartrate, Rochelle .sail, 
borotartaric acid and ]Hjtas.sium bismuthyl tartr.i'i- 
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ill in aciueous solntinn ai\d for tartar emetic in alkaline 
solution lie very nearly along straight lines in the 
iliagram. The values for tartaric acid lie within the 
legion marked hy a square, the region within which 
iiiomaloua rotation dispersion is most obvious. 
In spite of the fact that, according to Ix^vvry and 
\uatin, the disjrersion of tartar emetic in aqueous 
elution as welt as in excess of alkali is both simple 
ind normal, whilst that of tartaric, acid is highly 
nonialous the data for I hern all appear to fit on 
,1 OIK' diagram. On account of the dilTci’cnce of 
rule this is most easily shown hy calculation. In 
he figure, the line which joins the point rejnesenting 
:|ic rotation of tartar emetic in water (p — .'i-32) 

! ir violet light, and that representing the corre- 
jiiinding rotation for tartar emetic, of a similar 
,, mcentration in the presence of excess of alkali, 
l„is the equation y=i0'8IJ044X—17-2, whereas that 
i"iuing the two points representing the rotations 
lor the cadmium line (3433, has the equation 
\ 0-325222X ( 2-84. These two lines intersect 

one another at a point whose co-ordinates are 
I 17-8, —2-92) : at this point the rotation for these 
I \ui colours would be equal and would have the value 

14-88', the corresjxmding value for mercury gri-en 
licmg ! 17-8°. By constructing a separate diagram 
on a much larger scale for tartaric acid, the cadmium 
1 . d and mercury violet lines are found to intersect 
,ii the value | 13-19°, a point wdiieli can, of course, 
M lually be realised in practice, and which is aston- 
I'limgly close, considering the cireumstancc-s, to the 
I I SH which is dei-ived from tlie tartar emetic curves. 
I- It not a very si/nilieant fact that, the highly 

iMoiualou's ” rotati'.u dispersion of tartaric aoiii 
. .Ill he calculated thu .closely from the data, so very 
dilh-i-cnt in degree, <t tartar emetic in wati-r or in 
.ilk.dine solutiem, eoiiHidering the fact that in both 
I lie latter cases, the rotation disjiersion is “ normal ” 
-Old simple.” Surely, thc-refore, the whole lesson 
■ 4 the charactccristie diagram is that tlie dispersion 
'll .ill these substances for these two colours of light 
liiiiild lie calculated with reference to this particular 
|i"iiit 1-13-19°,—the rational zero for these two 
oilnUl-S. 

Similarly, of course, the dispersion ratio for mercury 
'm!( t and mercury green should ho calculated from 
I III point of intersection of these two lines w'hich, hy 
I ill Illation from the data for tartar emetic, is -f 1T-K°, 
■111(1 from (he diagram for tartaric acid is 19-7°. In 
dll- tidile ill tlie next, i-oliimii dispersion <-oel]ieieiits 
llg„ , 

calculated (1), hy the ordinary method, 

-"sl l2) from the rational zero (19-7) are compared. 

V'liilst the ordinary dispersion eo-eftieient varies 
l'('l«r(-u 0-279.') and l-8ti9, the rational dispei-sioii 
'11" ii-iit only varies between 1-709 and 1-801, 
‘""1 i-nihiaees a eonsidi-rahle number of dilTereut 
■''il' i.iiK-i'M under dilferent eireumstances. 'iliis pro- 
-I'lliiii- seems to summarise LiOw-ry and Austin's 
""I I, very much more simply than their own, since 
III" filter involves the elimination of some tifly or 
'lyi .-irhitrary constants. 

If'-i question seems analogous to tliat of the 
'I'niiie heats of the elements. When Diilong and 
'■d' found that, for the most ])art, the atomic 


DiSPKBSION C'OKFKICl'HNT OF DuillV XTI\ KB OP TABT.VniO .Acil) 


Teiiqiernturo iM)" ; Rational yoro |-19-7'f 

.Molcculai- (Irclmary Rational 
i-otatiouB^ (li.-,fM-'rKion ilisjau-siou 


Active hubutuiice ). 
rSoHumi tartratt' (/.» .* 

4358 

;. -•.iiii 


r ' 

22’.'54) .. 

StKlimn taHrato (/;• ; 

) H>7‘7 4 

5-6H-2:t 

1 -579 

1 SI 53 

34-32) .. 

103-04 

6».)-5S 

1 ■~il 1 

1 8165 

(/!.- ;«•«) 

Roclw'lle salt {p : 

I2()-(II 


1 591 

1 -785 

44-33) .. 

Auinioiiiiim tai l rati* 

104-45 

72-16 

1 -586 

1-740 

(p; :«-i) 

'I'artar i'liiotu- (in 

122h:1 

76-7 7 

1 6)H) 

1-8072 

water p : 5-32) .. 
Tartar emetic (m 

JOI5-8 

573-7 

1-7707 

1-798 

exoefiH of ulkiiliue 
.solution p : .'>•53)- 

-702-0 

380-4 

1 -8454 

1-804 

Tai taric ncid (;): 55) 

1-2-772 

^9-919 

0-2795 

1-731 

.. ., (p : 45) 

5 •446 

U-179 

0 474 

1'734 

„ (P : 35) 

I5I07 

17-126 

0-8874 

1-7-49 

„ „ (p: 25) 

17-356 

1H 355 

0-9456 

1-743 

„ „-(p:15) 

21-730 

20-H8K 

1 040 

1-709 

(pi 5) 

26-687 

23-504 

I-135 

1-837 

Pota-ssiuin tnrtrato 





in presoiu'o of al¬ 
kali (c- 4-7) 

07-3 

(U 4 

I 585 

1-861 

Sodium tartrate in 





))res(jiieo of alknli 





(i:-4-li) ., 

OH 7 

♦12 4 

1-582 

1-H5<» 

INitaseium ai-bciiyl 
tartrate{c--2-5).. 
Votaewium liisinuthyl 

114!) 

7"* '* 

1 -591 

1-813 

tartraUi with ex* 





cess alkali (c -- 2-5)- 

298-0 

159 9 

1-869 

1-774 

liorotartanc acid (0-10 




mol. )00 ce.)-| 

150-2 

r90-6 

1-658 

1-841 


wi'ight of an element multiplied hy its specific heat 
gave a constant, they simply ailopted, withimt theoris¬ 
ing on tlie subject at all, wliat appeared to he a sug¬ 
gestion made hy nature itself. In the present 
instance nothing could be dearer than that, for a set 
of chemically relateil comixmiids, the ratio of the 
rotation for a given colotir of light to that for some 
other colour of light ought to he calculated with 
reference to the common rotation value, for these 
two colours—with reference to the rational zero. 
When such a regularity as is shown in the table can 
bo inlroduc<-d amongst a heti-rogeneous collection 
of data like these, surely the obvious conclusion 
ought to 1)0 adopted whether or not a theoretical 
■■ explanation " i-imiii-ctiiig tin- phenomena with 
hypothetical absorption hands or iirohlcmatical elec¬ 
trons can he oft'ered. For after all, what this 
phenomenon rcquiri-s is investigation ratlicr tlian 
“ explanation.'’ 

Organic Chemistry Departnu-nt, 

I’liiversily of (Jlusgow- 
AprilO, 1924 


The deatli is annoniu-ed of Frof. Siegmund (’.ahriel, 
for many years direelor of the organic division of the 
Chemical Institute of the Lmiversity of Berlin, and 
author of numerous rosciirches on the synthesis of 
organic compounds, especially of phthalic acid 
derivatives, and amines. 



458 


CHEMISTRY AND INDUSTRY 


THE HOLMBOE ELECTROLYTIC 
HYDROGEN GENERATOR 

By MARC HANSSEN 
Chief Eng., Fredrikutad, Norway 

The tise of hydrogen in the chemical industry 
for the hydrogenutioji of oils and fats and in various 
synthetic processes as in the manufactun^ of precious 
stones, has been considerably increased during the 
last ten years, anfl it seems as if the successful 
develojunetil. of nuni,\' iinjiortant brunches of the 
chemical industry u'ill, to a largo extent, depend 
on the sate production of large (juanfities of pure 
and eheaj) hydrogen. 


have conoentrated their attention on the deem of a 
efficient electrolytic cell and a large patent literatu;, 
already covers ‘this subject. The majority of tl 
sugges'ted types, however, has not passed beyond th 
drawing-board or the experimental stage. Of tho.s 
few tyj)es w'hich have found their way into practieu 
use, inost arc limited by their special design to ., 
eomj)aratively small specific output, too small foi 
commercial use on a largo scale. The reason for thi^ 
limited success may depend upon the fact that onlx 
a few inventors liavo had the opportunity of actually 
running large electrolytic plants for a number ol 
years, and therefore lack the practical exjxirienei 



Fi 

T'lie purity of the ga.s is of the greatest importance 
and it is generally required that hydrogen shall have 
a purity of lot) ^xer cent., and be free from mohsture. 
The onlx proee.ss. n hich iq) to the jiresent has been 
able to iduiply with this ieqnirenieni, the electro¬ 
lytic jiroccss. as most of the electrolytic plajits can 
jxroduee hydrogen with a jiurity close to 100 per cent., 
the impurities Is ing oxygon, mnistnre and probably 
traces of the alkali used as eleetrolvte. The gas is 
mostly jmrilied liy p.assiiig it throiigb a furnace 
containing iin electrically lieuted catalyst, in older 
to eombine the e.xeess of oxxgen with lixdrogen to 
form xx aler. 

Owing to the increasing demand for hsdrogen, a, 
great number of iimuitors in all parts ol the world 


a. I 

and knowledge ot the requirements essential for (lie 
design of an efficient and reliable electrolytic cell. 

A type of cell xvhieh lias proved to be higld.' 
eflieicnt and economical is the. ITolmboo hydrogea 
generator, designed by (!. F. Holrnboe, ,T).8e., tin- 
managing director of T)c Nordiskc Fabriker, Deiiota 
A/S, in Fredi'iksstad, Korway. The first units "I 
these cells were started iqi in lOlit, and have hecu 
in eontiiiuoii.s operation since, day and night v'lli 
out stop, Tlie cells have up to the pre.sent iici'lar 
been opened tor in.spection nor has any part h ■''i 
repairedor renewed, i’heyhnve been filled twice a li,' 
with distilled water, xvliich is all the work roquiie ! 

Fig. 1 illustrates the battery of Holrnboe hj'di"!i<'i) 
generators, installed at the Ilenofa w'orks at l i' il- 
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■iksstad. The cells, which are of the 3000-empere 
ype, are totally enclosed.* In the oeU-room, 
diown in Fig. 1, are 400 colls. On each shift 
iiily one man is required to look after the plant, 
lis' work consisting in the control-analysis of the 
-uses, keeping the cells fill'd with distilled water, 
nid looking after the stills for the jwoduction of 
hstillod water. 

The electrolytic efficiency of the Holinboe hydrogen 
( uerator is equal to about 7'.S cb. ft. of hydrogen 
iwr kw.-hr., measured at 20° 0. and 760 mm. taken 
1 - an average over one yeai'. The ellieicney varies 
VI ith (he output between 7'1 and 7 0 eb. ft. hydrogen 




rai. 2 


|i( I kw.-hr., and is remarkably constant, although 
till- gas output from month to month ean fluctuate 
;t(i per ccivt. above and below the medium output. 
Tins fact is due to the electrothermal storage, in the 
nils thcm.selves, which is a special feature of the 
lliilnihoe hydrogen generators. 

The hydrogen leaves the cells wdth a purity of 
lito ]ier cent., the traces of moisture being separated 
liv a sirccial device. The oxygen has an average 
liuiily of 99-75 per cent., and can be compressed 
ilni-i-i into cylinders. A special purification of the 
Iwii gases is therefore not necessary. . The floor- 
'|i.i< 1 - and building required for the Holmboe, hydrogen 
gciK-iators arc very moderate and the cost of the 
liiiilding with normail foundations oidy aliout 30- 
ii) |«-i- (-cut. of the cost of the plant, depending upon 
ill! .^i7.e. The total power of the power station 
lU.ii-hi'il to the plant is 7.500 kw. d.c. 

((uiiig to the high efficiency and the simple and 
diiialili! design of the Holmboe hydrogen generators, 
till- iiital production cost is very moderate. The 
I'tnii illustrated in Fig. 1 produces 10(H) cb. ft. of 
lioli .lii'ii ill the gas-holders of the rvorks at a total 
'll Is. 9d., including cost of power, distilled 

iliiiL (-scape ot nlkaliao particU's fixim the electrolyte 
'sill ! Iia.s proved so uopleasa-it a feature of open cells) is 
'IS"' iiipossibln, and litted with a special equalising device 
•'Mil. v.vs pressures. 


water, labour, sundry expenses, interest on capital 
invested in the plant and maintenance. 

It is very important that the cells are supplied 
with pure distilled water. A new method of pro¬ 
ducing distilled water, particularly in oases where 
cheap power is available, is illustrated in the drawing. 
Fig. 2. The still is fitted with electrodes E (in 
this type 3 electrodes for S-plna-se alternating 
current) and a system of coils. When tin- (-(irrcnt 
passes through the electrodes the water in the still 
begins to evaporate. The steam so jwodueed iiasses 
through a pipe connected to a motor-driven centri¬ 
fugal-compressor in which the steam pressure is 
increased. This steam, at a pressure higher than 
atmospheric, flows through the coil-system in the 
still and in condensing gives off most of its heat 
to the water in the still. FTom the coil in the still 
the condensate and what may he left of the steam 
pass through a heater and thus into the large .storage 
tank for distilled water. Tho electrodes carry in 
actual operation only a little more than the eurient 
equal to the heat required for raising the temperature 
of the feed-water to about 110°{.!. plus the heat lost 
by radiation. Tho fresh water enters the heater 
at “a,” is preheated and passes to the float-valve 
which keeps the water-level constant in the still. 
This method of producing distilled water is very 
simple, effieient and highly economical where water 
power at moderate coat is at hand. 

PULVERISED FUEL FOR STEAM 
GENERATION 

(From a Correapondent) 

The Xorth Metropolitan Electric Power Xujiply Co. 
have now placed wdt-h Messm. The Underfeed Stoker 
(V)., Ltd., for their Willesden eleetricity station, the 
first order in (Ireat Britain for a modem ’ IjOinileo ’ 
pulverised fuel equipment, to be applied to one 
“ Clayton ” water tube boiler of a normal duty of 
(K>,0()0 lb. water evaporated per hour, to be running 
in October. Tins fact is significant, as it means that 
the struggle between pulverised fuel and mechanical 
stoking (of which the two general type.s are the 
improved travelling grate and tho multiple Vct<3rt) 
for supremacy in the water tube boiler world has 
spread in earne.st to (Jrcat Britam, follow ing on tho 
enormous develoiunenfs in the ITvited States during 
the past three years, and the very recent orders in 
FTance for tho Vitry and the (lenneviiliers station-s. 

The matter is particularly interesting to tho 
chemical engineer, hocausc there .swms to he every 
inflioation that the many difficult problems of burning 
fuel in a pulverised condition under water tube 
boilers have been solved, and one may exiveet soonei- 
or later equal progress not oidy in inetallurgieal and 
general furnace work, hut also for eylindrieul boilers 
on land and sea, as well as locomotives. 

The installation at Willesden is to consist of the 
latest type of '' Clayton ” bent tube type water-tube 
boilers, as .suitable for tho purest feed water, w itli a 
heating surface of 7200 sq. ft., working at 2(X) lb. 
pressure, and 650° F. suiverhoat, the temperature, 
of the inlet fcerl-watcr being 150’ F, the r: ting with 
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ordiiiai;v iin-i liaiiical .sUikiiig bt*in^ 00,(MXl )b. of st^ani 
|)ci- liDur actual. 

I lie 1 jo|iuI< i> |iulvt'riK(‘(l fuel (‘(|uipiHcnt will 
coii.si.st of one of the ncwiwt vortical gnivitv coal 
<lricr.s. iitiliaiiig only llio hot o.vit flue gaaos in till) 
chimnov bu.so, mixed «itli air to give a temjieraturc 
of about 215 F., working in eorijunction witli a 
' Ifaymond [lulveriser of tlic fi-roli, low-sided type, 
the combined set liaving a duty of (i tons of bitu- 
riiinoiis coal per liour, reducing the moisture from 
10% to 4%. It is interesting to note that one of the 
latest developments in pnlveri.sed fuel fixing is that 
only the inei hanieal nioistnro i.s now found to be 
of importance, and exce.ssive drying is no longer 
regarded as neee.ssary. 'I'he liiU'iie.sH of the grinding 
i.s to III- through a 1(M) mesh, and 80 85';,, 

through a 200 me.sh, being therefore .somewhat finer 
than the usual 05 througli 20t» me.sh. The 
coal a' it inters the plant, before passing to the 
overhead bunkers above the vertical drier, will be 
crushi-d so as to pass wholly through a in. .screen. 

'Pile piiKerised coal is separal-ed autonmlically in 
the pulveriser by means of a continuous enclosed 
air current, and convcM'd to the overhead }iulveri.sed 
coal bunker, alter passing t hrough a cyi-tone separator 
to disentangle thi- fuel from the air. 'I'he apjiai'atus 
inchules two standard " ljO])uleo ’’ variable sjieed 
:i-group feeders, siijiplying therefore in all 0 ’ Ijopul- 
eo burner,' in the top of the combustion chamber 
pointing downwards m the usual way. The combu.s- 
tion ehamlier is of the most modern design, w ith large 
volume, and hollow llrebriek walls throughout, 
including the usual air inlet ports and regulating 
devices, and w ill be titled with the jiatent ' Delriek ” 
suspended lirebrick arch, in addition of eour.se to the 
essential ' iiO|iuleo water ser<-cn, consisting of 
4-in. water-cooled steel tubes in the bottom of the 
ehamher in i-ireuit with the boiler so as to ]irov('ut 
the melting of the ash (slagging). Further, also the 
plant includes two “ llsco ’ air heaters which will 
preheat the air for leomlmstion to .'{DO F. before 
jiassing into the hollow walls, reducing the linal flue 
gas ti'iiijierature to 3511 F. 'Pile air then iiasses into 
the combustion chamber at (>00-800 .1''., thus in¬ 
creasing the elKciency of the combustion and cooling 
the hriekwork at the same time. 

'Phe normal duty coal consumption w ill he 88-40 lb. 
per hour of coal, which will be of the ordinary .senii- 
liituiuinous (piality, with a lower calorific value of 
lO.tXM) It Th F. as received. 'This will be equivalent 
to a normal evaporation of (iO.OtW) lb. water per hour 
actual, together with a long ov'erload of 72,00011)., 
and in adilition the giiaraufee include.s a maximum 
peak load duty for two hours' operation of 80,(X10 lb. 
])er hour, an interesting point in view of tlm contro¬ 
versy as to the alleged higli eo.st of pulverised fuel 
equipment and also because of the tluetuation in the 
tlemand for steam in the eln-mk-al industrv. 

I’l'e eHieieney guarantee is amazing, being no less 
than S^^H-r eeid , based on the nett calorific value 
of the fu<‘l. and is higher than the late.st American 
installations. eoi'Ta'jffMiding to only about 20 per cent. 
exec.s.s uir above the theoretical and 17 jicr cent, 
carhon ilioxide, the average industrial plant being 
75-120 jver cent, excess air, 6- 8 jier cent, carbon 
dioxide, and less than 60 per cent, effieicney. 


FORTHCOMING EVENTS 

Sbiy 5. .SoeiKTv or CiiKMte.vi, Inouhtry, Lumhiti 8Vr- 
Unn. Amiinil meeting at tho Ghemienl Society, 
Ifiirbngton Hoii.se, W. 1, at 8 p.iii. “Bauxite 
as a Itefiniiig Agent.’’ Part 1, ('ienernl, liy 
A. (i. Dunstaii, D.Se., F. B. 'I'hole, D.Se., anil 
F. ((. P. Kemtry, D..Se. Part 2, “ Applioatimi 
111 the Kefinery,’’ liy A. M. O’Brien. 

May .5 Koy.m. FioriUTV or Arts, .Toliii Street, Aclelphi, 
at 8 p.ni. “ Pliiitdgrapliy in Imhistry, Science, 
and .ilixtieine,’’ by T. 'I'liorne Baker. 

M.ay tksivr.RRTTY or London, finiversity College, 
(tower Street, W.C. 1, at .'i.ttO )i.m. “ Positive 

and Negative Valences,’’ Prof, \V. A. Noyea, 

May ,5. Institution or the Hiiiiiiek Industry, London 
Si-clion, Knginoers’ Club, Coventry Street, 
London, W., at 8 p.ni. “ 'I'lie Huhher Industry 
—A Plea tor Closer Working,’’ by J. Fairbairn 

May (i. liov.M, Coi.i.eok oi- Sciunce CiiE.MieAr. Societv, 
Boyat College oi Sea-nee, Smitli Kensington. 
S.W. 7, at ,'i |).m “ Fuel Cells or the Djrei i 

Ciinversion ol Fuel Knergy into F.leetrieal 
I'irierg.!-.’’ Proi, \. ,1. .\thiiaiut. 

.May (J. Society or CnE.viic,u. Industry, JiiixtoJ ,S'e. 

lion, tia* Ibnvei'Kily (.’liemieal Departinent 
Bristol, at 7..‘to p.m. “The Somerset Dil Sliali- 
Fields,■’ iby Dr W. F. Leslie. 

.tfay (i. BoY.li, PiioToenveiiie Society, X>. Bussell 
Sipiare, W.C. 1. at 7. Fourth Harter joal 
Dntlield .Memorial J,eelDr<-, “ Tone Beprodm- 
tioii 111 Pliotogiaiili.v.’’ I)i tl, K. K. Mees. 

.May 7 Societv or Pi iii.ic .-Vn.ii.ysts, Cliemieal Soea-t.i V 
Booms, Burlington House, Pieeadilly, W.f, iii 
8 p.m. (I) Determination of Sugar in (ii'iia- 
by Means of Fel ling’s Solulani vvilli Mellivieia- 
Blue as Inti-inai tndie.-itor,’’ l>y ,1. H. Ljiia 
and L. Fyiain. (2) “ Simple Forms of Hydrogen 
KIceli'ode,'' .1. .1. Cnnsiileiie. (8) “Note on tin 
Beeogiiil ion of H,v drogenatod Oils,’’ by K. 
Williams and F. If. Bolton. (4) “ Kstiniatam 
of Copper and 'I'iii, and Csipiier-Tiii Alloys,’’ b\ 
A. T. Ftheridge. (.5) “Notes on the Analyse 
ot Milk Powders and Coiidemsed Milks,’’ b.v 
D. W. tSteunrt. JnlorumI dinner will bt- la-lil 
.at (i,.')0 p.m. at the St. .fames's HestauranI 
178, Pieeadilly; W. 1. 

May 8. Institution of Elkctricai. 1'iNe.iNEKRs, Snvie 
Place, Victoria Kmbankment, London, W.C. 2, 
at 0 p.m. Annual (feneral Meeting. 

May 8 Iron and Steet. Institute, at the Institution ol 

and 9. Civil Engineers, Great George Street, London, 
S.W. 1. Annual Meeting. Annual dinner ni 
the Hotel ('i-eil. Strand, on .May 8, at 7..80 p.oi 

.June 11 Society or Dyers and Coi.ouiiists. Amio.il 

to 1.8. dinlier on .lime 11 at the Hotel Vietoii.i 
Nortliuniberland Avenue, London, S.AV’. 1. Con 
leronee on .June 11 and 12 at the British Finpni- 
Fxliihition, Wembley; on .Tune 11 (3 p.ni.) .1 B 
Hannay will give “ An Historieal Surve.i ol 
D.veiiig and Calico Printing,’’ and on .luin- I'-' 
(11 a, 111 .) Prot. A. G. Green, F.B.S., will 
on “Modern Methods of D.veing.’’ Hiver on'- 
ing (cost 15s. per iiersoii) to Windsoi "" 
.June 1.8. Aptilieatiun for tickets should I"' 
inado to the Koi-ietj' of Dyers and Cbloiiri i'. 

30, Pearl Assiiraneo Buildings, Bradford, belon> 

' May 10. 
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SOCIETY OF CHEMICAL INDUSTRY 
ANNUAL GENERAL MEETING, 1924 
PATRON: H.M. THE KING 

In accordance with the provisions of by-law 68 
notice is hereby given tl’at the Armual General 
Meeting of the Society of Ghemical Industry will 
bo held in the Arts Theatre, The University, Liver¬ 
pool, on Wednesday, July 9, 1924, at 11 a.m. 

A preliminary programme appears on this page. 

In accordance with the provisions of by-law 23 
intimation is hereby given that the following mem¬ 
bers of Council ret.ii'o from their respective offices 
at the forthcoming Annual General Meeting : Ur. 
K, F. Armstrong, U.R.S., President ; Mr. Julian L. 
Baker, Mr. C. S. Garland, Sir Max Muspratt, Bart., 
,mil Sir Win. J. Pope, K.B.K., Vice-Presidents ; Mr. 
•lohn Allan, Prof. J. W. Hinchlcy, T)r. J. H. Paterson, 
and Mr. W. J. U. Woolcock, C.B.E., Ordinartf 
Members. 

Mr. W. J. U. Woolcock, C.B.K., has been nommated 
lor election to the office of President under by-law 19 ; 
Dr. E. F. Armstrong, F.K.S., Prof. J. W. Hinchlcy, 
Prof, J. C. Philip, F.R.S., and Sir Richard Throlfall, 
Iv.B.E., F.R.S., have been nominated Vice-Presidents 
under by-law 20. 

.Mr. E. V. Evans has been re-elected Hon. Treasurer, 
.(lid Sir Wm. J. Pope, K.B.E., has been re-elected 
Hon. Foreign Secretary. 

Members are requested to nominate, on or before 
.May 9 next, fit and proper persons to fill the four 
vacancies among the Ordinary Members of Council. 
Porms for this purjx).se can bo obtained from the 
General Secretary of the Society. 

Hi/.biw 22.—An Ordinary Member of Council .shall 
be nominated by five or more members upon Form B 
111 the Schedide, a copy of which form shall bo fur- 
iiislicd by the General Secretary ujxm the written 
or verbal request of any member, but a member shall 
uol be eligible to sign iiioro than one such nomination 
lonn, ami the member nominated shall sign the 
(leeliiralion sot forth on the form. 

.\ nomination shall be declared invalid by the 
('oiineil if ■ 

[ei) The member thei’oon nominated is tlisqualified 
tor election, or ineligible to be elected, as provided 
by the by-law.s. 

ib) The nomination is not made on the authorised 
|iiluted form, or substantially not in the manner 
lUreoted thereon. 

(t) The iiominatibn form is signed by less than live 
uieiubcr.s not disqualified or not ineligible to nomhiato 
J' jirovided by the by-laws. 

\d) The nomination form is not received before 
Cl upon the day appointed therefor. 

(') The member nommated has not signed the 
il'-' laratiou printed upon the form. 

\ member whose nomination aforesaid is declared 
t'l Ih' invalid shall receive notice thereof from the 
General Secretary, and shall not bo submitted for 
el' 'ft ion. 

J. P. LONOSTAFt’, 

General Secretary 


The following is a Preliminarj' Programme of the 
meetings to bo held in Liverpool on July 9-12 in- 
olusive. 

Wednesday, July 9.— Morning : Comioil Meet¬ 
ing. Annual General Meeting in the Arts Theatre, 
the University. Presidential Address by E. Frank- 
land Armstrong, U.Sc., P.R.S. ; Afternoon : Business 
Session in the University. Visit to White Star 
Liner “ Cedric,” and tea on board by invitation of 
the White Star Lino. Evenimj: Reception and 
Dance at the Town Hall by invitation of the Right 
Hon. The Lord Mayor of Liverpool (Arnold Rushton, 
Esq.). 

Thursday, July 10.-Moramg : Me.s.sol Memorial 
Lecture by the Right Hon. Viscount Leverhulme, 
in the Arts Theatre, the University, and presentation 
to the Lecturer of the ,Society's Messel Medal for 
1924. Visit to the works of Messrs. Joscjih Crosfield 
& Sons, Ltd., Warrmgton. Luncheon by invitation 
of the Directors. Aflemcxm : Inspection of the 
Works. Et'ening: Annual Dinner of tin' Society 
at the Midland Adelphi Hotel. 

Friday, July 11. Morning: Business Session 
in the University. Luncheon at the Midland 
Adelphi Hotel, by hivitation of the Ghainnan and 
Directors of the United Alkali Co., Ltd. Visit to a 
Works of the United Alkali Co., Ltd. Evening : 
Dinner at Lady Lever Art Gallery by invitation of 
the Chairman and Dircctor.s of Messrs. la'ver 
Brothers, Ltd. 

Saturday, .Iuly 12.—Visit to Lake Vyrnwy. 
Inspection of Liverpool Corjioration Water Works. 

A detailed programme will be sent later to every 
member of the Society. 

Members aro asked meantime to note that the 
railway oompanic.s in Great Britain (except the 
Metropolitan and London Electric Railway Com¬ 
panies) have agreed to issue tickets at the ordinary 
single fare and one-third for the double journey to 
passengers travelling to attend the meeting. The 
tieket.s will be available from July 8 to 14. 

LIST OF MEMBERS ELECTED, 

11th April, 1924 

It;d)(»rov-ky. .liri. rnt\vr’-ti\ ot T(‘('linoI(ivy. Falkeii- 
stciiieiovii 7, Bnio. f'/.ecliti'-io\akia. Profeapor oi 
Physical Chemistry. 

('riK-s. Tieviiiald H . Dalyrhank, MaxwCl JRo.'ul, East Kil- 
hficlc, SinthilKl. 

Dfshaial-, II. .lean, t'ascailo liiii, Shawiiiigaii Ealls. P.y., 
Canada. Vnrks Foreman. 

Fnjioka, Cluiji. fniperial H.rgienic Lahoiatnry, Iviinii-clio, 
Katnla-kii. Tok\t>, Jajian. Research Chemist.. 

Fiirhnia- .lohn It.. 73, Swinilerby Rond. Wembley, Mnldk- 
sex. Research Chemist, 

HerapiiUi, (kril A., “Newgrove,” 142. Church Road, 
I'pper Norwood. Londou, 8.E. 19. Chemist. 

II hkinbuttum. AVilfred J., 48 Frederick Road, Stechford, 
Btriningham. University Lecturer. 

Holland, AV. AA'., Standard Oil Co. (Indiana), AVood River, 
Ilk, U.S.A. Oil Refiner. 

n2 
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Jntif'R, lloiiald H . 28, Cnpel Koad, (’lydacii, Sttan'<c.i. 
Analytical ('In'mist. 

Ku<Iiiki, V>slijo, </o Japanese lOnibassN . ‘.\7, Portnian 
S<|nar(>, lanidon, W. I. (’hcHiical Kn^iin-ci. 

Lou k()\vit-,rli, Mis-s P. Jl. KKa, 71, J*t nny Jtoad, \V. Hanip' 
''toad. London, N.W. 0. Stiid<‘nt. 

Oka. SlnjiHpci, (/(» Di'pi. ol Applied (.'licnu^tiy, Facult.v 
ot En^iiiocrin”:, 'Jokyo Ijnpenal (’iiivcisity, Tok.^o, 
./a))an Kc^<'ar<h <. 

Koj^ern, L. Jo>-lyii, Mniiri^ Jlnildiiiji, rniver.Mty ot 
’rof<)ni(), <)nL, Canada Plol4“s^or «ii Choinistiy. 
Samis, Jana-'. K . I{ol)jn'‘on Koad. Mappcrloy, Nottiiip;- 
Ila ill ladan atory Kni nishcr. 

Slinit, Willi.itii A . I’mlcd Alkali Co.. Ltd.. CiiUind 

Huildiii^^. lit\«‘j |J04j). .Managing'l>iic(-l<ir 
A\ O'IuismI, .lolin H., Ablu-y Hicu<*j‘v. K^linlmr^di Cln'inist. 


NOTTINGHAM SECTION 

At the iiu’ctinfj oil Marcli 20, Hi', K. It. H. IVidcaux 
in iirosiiitint' the imiiunl report, said the se.ssion 
now drawinj' to a elose Imd lieen ehuraeterised by 
a testin" and adaptation of the new polieie.s whieh 
hiul been initiated in jireeedinj; .se.ssions. Although 
the leading members of the eouneil had not been 
free from an.Kie.ty on the linaneial .side, it hud been 
ilceided to eontinne boldly the weekly piiblieation 
of Vheiiiislri/ iind Judiixh!/ as a high-ela.ss journal, 
in the forifront of .seienee and at the same time 
liopular in the best sen.se. Jlost members will 
agree that it is unique in these respeets even if they’ 
do not give (heir unqualilied approval in others. 
A pleasing feature is the liberal spaeo now allotted 
to seetional tiieetings and discussions, whkili form 
part of the Soeiety'’s activities. 'I’he co-operation 
with tile Cltemieal Society had continued in the 
rlirection of granting nmlual privileges in respeet 
of subscriptions. The proei'ss of unifying the 
abstracts of tlie two societies was also rapidly 
approaching completion. The facility alTorded for 
reatling at our sectional meetings pajHira intended 
for publication in the Chemical Society had not 
been as largely taken advantage of as was originally 
intended, but it was hoped that members would 
bear it in mind as occasion arises. 

'I'he lamentable loss of our chairman, fresh as 
it was in our minds, called for mention, since he 
was secretary of the Section for so many' y'ears. 
Only those who now continue that responsibility 
woidd realise bow much his experience was missed. 
He had already last autumn made preliminary 
airangeraents to .seeiire the lecture from Prof. A. R. 
Ling on the history of fermentation. 

In passing it was perha])s not out of place to 
record our eongratulatiojis to Atr. S. .1. Pentecost, 
on his accession to the presidency of the Society 
of Dyers and Colourists. There had been seven 
meetings in the session, one of whieh was held 
jointly with the Society of Dyers and Colourists. 
On this oeeasion Air. K. H. Saumlers read a pa]X‘r 
by himself and Prof. A. O. Oreen, F.RS., on the 
‘‘ ionamine ” dyestuffs. At the opening meeting 
the late chairman touched on some important 
aspects of chemistry in its application t<r the dis¬ 


covery of accessory food factors and the supirly of 
fertilisers in agriculture. The paper was followed 
by an interesting note by Dr. Pirth and Air. .1. 
Higson on the products of the, action of sodium 
hyposulphite on silver nitrate. The next meeting, 
contributed by members of the College, described 
re.searehes in bacteriology, organic compounds, and 
regulators of luudity. The Section was indebted 
to the Stanton Iron Works for two papers. Mr. 
Woodhou.se de.scribed the use of the metallurgical 
nd(ro.seo])e and photomicrography and Air. (1. ,1. 
Ward gave an asasjunt of the manufacture of concrete 
])ipes. h'inally, from the laboratory of Air. S. R, 
Trotman, there w'cre communicated the lesults of 
researidies by himself and Air, R. W. Sutton on 
the analysis of gelatin, examination by chemical 
and mieroseopieal methods of foodstuffs, textiles, 
etc. The paj)er on the weathering of cotton ami 
rvool was the latest of a long series through which 
.Mr. Trotman had advanced ste]> by stc]) in the 
ehuudation of textile problems. 

Early in 11124 a sectional list of members with 
rules, etc., was compiled in re.sjronse to a demanit 
whieh had become somewhat i)rossing, since the 
last edition was in 11117-11118. The membership 
of the Seetioji was now about lot). The juoportion, 
however, that attended the meetings could not be 
considered satisfactory, even when allowing for 
the dispersion of members in the East Afidlands area, 
and for those who resided abroad f)r in other areas 
'I’he associat<! membership had been maintained 
by the addition of new members, many of uhom 
were not only keen in attending th(> meetings, lml 
also took part in the (bseussious. 

There was probably no meeting, whatevei’ its 
nature, from whieh even the okh'st and most ('x- 
perieneed imunbers did not carry away something 
of value. Technical men might be a,ssisled to 
follow recent progres.s in general chemical know 
ledge ; academic men had an opportunity of being 
impressed by aflvanees in applied chemistry shortK 
after these are made. The younger men, whose 
academic knowledge should be more ii])-to-(late, 
needed t.o keep in constant touch w-ith progre.ss in 
pare and applied (diemistry, since upon them would 
<levolve the responsibility for the chemical industiw 
Technical ehemi.sts e.spceially might use these 
meetings to broaden the basis of their knowledge 
How much more eonelu.sivc our discu.ssio)is wouhl 
become if a group w(‘re to “ get up ” the subjeel 
of the paper, with the intention of informing tin- 
meeting and .st-ltliug doubtful pohits. 

Chemical industries must always be progressisr- 
in their nature, and all indirstries had become with 
the advance of science more or less chemical in 
du.stries. The only real hope of maintaining thc'c 
in the face of ever inerea.sing international eoiti 
])etition was for flic teehnieal man, more es^ieciallv 
the chemist, to make himself susceptible to kno ' 
ledge from whati-ver quarter it might blow and f r 
the manufacturer to realise his need for educated 
and alert men, to treat them generously and tn 
increase their numbers in projxirtion as he discov's 
their beneficial effect on the quality of prodiu's 
and economy of production. 
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SOCIETY OF GLASS TECHNOLOGY 

'I'lu! sevonth Animal General Meeting was luild 
in Slieltield on April Ki, the president, Prof. W. E. S. 
Turner. E.Sc., in the <^hair. Ool. S. C. Hake, was 
elei ted Pre,sident in .sueeesaion to Prof. W. E. ti. 
Turner. The other vaeaneie.s were filled as follows ; 
\^ic>e.])re.sidentK, E. 0. Olarh. T{. L. Prink ; Members 
of Couneil, H. A. Bateson, W. R. Bale, J. Moncrieff, 
\V. .1. Bei's, B.Se. Teeh.. J. H. Steele, J.P., and H. 
W’ehh ; Hon. Treasurer, J. Gonnolly ; American Treas. 
urer VVm. M. Clark, Ph.B. ; Hon. Seorotary, S. 
Kiigli.sh, M.Se. ; Auditors, PM. Meigh, M.Se,” and 
Dennis Wood, P.S.A.A. The Annual Report and 
Aecimuts showed that 192.3 was a successful year. 
The foreign membership continued to increase, 
Miinibering 190 (including 109 resident in the United 
•Stales) out of 01.5 at the end of 1923. Altogether 
I lie society was connected by membershiiJ with no 
linvcr than scv'cnteen countries. Prof, H. Le Ch.atelier, 
Pal is, was elected honorary member of the society. 

A paper entitled “ The Ph^Tsical Properties of 
Some .Vlloys Resistant to Heat and Corrosion " 
«ar. read by J. H. O. Mony])enny, P’.lnst.P., who 
.Icalt with problems which might occur in machinery 
pert,lining to the gla.ss industry, and said there 
«cre also certaui general engineering uses for material 
li.ning these special properties, such as the applica- 
hon of the material to various fittings for steam 
M i l ice and hydraulic work. Dealing first w itli 
si, unless .steel, he outlined the range of projierties 
iihtainable, dwelling also on the mechanical and 
licat-rc.si.sting propertie.s. l*a.ssing on to alloy.s 
del eloped for special properties, partieular.s were 
civen of stainle.s.s material in which resistanee to 
mineral aoids had been greatly increased, and the 
Icndenci for galvanic action in contact with bronze 
and other copper alloys entirely removed. A short, 
dc.s. ription of some special alloys which had been 
dcM'lojied for resisting .sealing was given. A sample 
exposed in a brick kiln for a fortnight, the tem])era- 
tin'c I'cacbing 1200° C , revealed a total change in 
Height of only 0-04 per cent. The glass industry 
nijuired alloys suitable fof a number of special 
pm[iiises, in .some c;i,ses for resisting general cor- 
lesioii, anil in other.s for resistmg the effects of high 
leiiipcratures. Probably no single alloy would be 
sinl.dile for all purpo-ses, though for any of dhose 
(.Miprises some ty|)e of stainless steel would be 
leiind useful. I'Vr developing any one special 
I'lopeity in an exceptional degree, it was generally 
limnd necessary to saerifiee other projierties to some 
I'xieiit, so that it Was .advisable for the maker and 
III' User to eollaborate. 

Ur. W, B. Barclay, A.M.I.E.E., followed with a 
entitled “Some Projierties and Possible 
hi.liistrial Uses of Alloys eontaining Nickel,” devoted 
te t\Mi alloys, the simple nickel-copjier series and the 
Hi' kel-eliromium series, with no other metals atlded. 
IMerriug to the nickel-copper alloys he emphasised 
Ikn remarkable ductility, combined with consider- 
id'll 1oughne.ss and strength, and very considerable 
n '-liincc to corrasion. A retention of strength 
ill i iiiperatures higher than those at which ordinary 
11 ", ferrous metals broke down was particularly 


evident in the nickel-copjier alloxs eontaining high 
nickel. As an illustration of the enormous due- 
tility, ho quoted a recent examjile of material manu¬ 
factured, in which it has been jio-ssihle to cold-w'ork 
a 2in. bar right down to 0 2 in. without annealing. 
The two nickel-chromium alloy.s hitherto develojied 
wore the 85 per cent, nickel, 1.5 jht cent, eliromium, 
and the 80 per cent, nickel, 20 jior cent, eliromium. 
They were remarkable materials, brirlging the great 
gulf that had hitherto existed between ferrous and 
non-ferrous materials, and combining in a high 
degree the best properties of both. These were 
the alloys udiich had made modem develojiments of 
electric heating jinssible. A very imjiortaiit applica¬ 
tion was their use in annealing furnaces. 

During the morning an exhibition of S]x*cial steel 
and non-ferrous alloys, and of tools and plant made 
from them, was held in the Dejiartment of Glass 
Technology of the UnmTsitx- of Sheffield. The 
following firms exhibited: Brown Bay ley's Steel 
Works, Ltd., Sheffield ; (fronite Foundry Co,, Ltd., 
'J'ottenham, London; 'P. Firth and Sons, Ltd., 
Sheffield; Foster Instrument Co., Ltd., TiCteh- 
worth ; H. Wiggin and Co,, Ltd., Birmingham; T. G. 
Woktenholme and Sons, .Sheffield, 


SOClfeTi: DE CHIMIE INDUSTRIELLE 

'J'he fourth Congrc.ss of this Society u-ill bo held 
ill Bordeaux from .June 15 to 21, and local com¬ 
mittees arc already at work. The Congress will 
be divided into six groujis, viz. : (1) Works and 
laboratory, (2) Fuels, (3) Melallurgical and mineral 
industries, (4) Organic industries, (5) Agriculture 
and agricultural industries, and (0) Economic 
organisation. The maui programme of the Congress 
will be as folloxvs : Hunday, June 15, arrival at 
Bordeaux, and visit to the Fair. In the evening 
there will be a recejition by the Organising Com¬ 
mittee in the Grand Theatre. Monday, ,hinc 16, 
the Coiigre.ss will be foniially opened, and xvill be 
followed by conferences and meetings of the jiresi- 
dents and secretaries of the grouj).s. In the evening 
tliero will be meetings of the sections of the eou- 
fereneo and a reeejilion at the Bordeaux Town Hall. 
On the moniiiig of Tue.sday, June 17, there will be 
visits to dockyards and factories, followed by 
sectional meetings. Further visits will he paid 
on the moriihig of Wednesday, June. 18, and in the 
evening there will he sectional committee meetings 
followed by the formal meeting of closure, concluding 
xvith a banquet. On Thursday, 'June 19, there 
will be an oxcui-siou in the Graves and Sauteme 
dislriets, including the tasting of the principal 
“ crus,” and concluding with a hanquet. Numerous 
exeumions of great interest will also be arranged 
for June 20. 

As in former years, numerous foreign societies 
have been invited, and we are asked to state that 
the Socifitd do Chimie Industrielle hojK's to receive 
al Bordeaux a large delegation from Great Britain, 
and in particular from tlie Society of Chemical 
Industry. 
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CORRESPONDENCE 

LEGISLATION IN RELATION TO CHEMICAL 
INDUSTRY 

Sir, -Ill ,\<)Ur last issue you coiiiinciit on the 
leanit'il Keferee's award in the rei'ciit coiiiiilaint 
ajiainst tlie iiielusioii of " Jloiii'alile ' in the list of 
sehodiileil iheinicals under tin- Safeguarding of 
Industries Act, and the associations of this award 
with the articles that aj)()ear<’(l in your colliniiis 
about a year ago n|ion the definition of the chemical 
terms used in the Act I'he fact that these articles 
rtgiired so )iidminently in these recent) proceedings 
not oidy furnishes the oeeasion, hut also, I venliire 
to think, constitutes a complete justitieation, for the 
eonsideralion in your eolumn.s of the several issues 
raisisl thereby, afVeeting, as they do, legislation in 
its ndation to chemical industry, and the true position 
of the seientilie man who eontiibutes tow’ards their 
solution by giving evidence in the public eoiirts. 

At the Itongalite hearing 1 only' had tlie o|)por- 
tiinity of giving evi<lenee as a buyer of chemicals ; 

I would claim the hospitality of your eolunins on a 
broader plea, for not only am 1 an original member 
of our Society, hut I am one of the few now left vv'ho 
.saw its constitution hammered out at the earlier 
meetings, iihen it barely escaped entering upon its 
career under the narroner title ot the Society of 
('heinieal Kngineers 

'rile matter iiresents itself in three asiH'ets :— 

I. 'I'he relation of the ehcniLst to the Act in its 
drafting, passage through Parliament, and sub.sequent 
ajifilieation in praetiee. 

fl. The position of the chemist as witness during 
the hearing of the eases under the Act, ])artieularly 
as regards the jioliey of acting as an advocate for a 
|Mirticular issue 

111. The eonsideral ion as to how' the chemist 
comes out of the ordeal, and how hts status in the 
eyes of the public as a professional man is iiilliieneed 
thereby, and what lessons may’ be learned therefrom, 
1. Defitiilioti.t umUr the ,lrt —-The essential imiiit 
of interest in the Act to the eheniist engaged in 
indirstry is the schedule accompanying the first 
jiart) of the Act and the resultant list prepared by 
the Board of Trade of dtMK) or so chemicals li.sterl 
as tine chemicals, synthetic organic chemicals, analyti¬ 
cal eheiiiieals or fermentation ))roduets. Sehlom has 
a clause in an Act of Parliament Isieii subjcctfsl to 
such deslruetive criticism, and thi.s reached its 
climax in the onslaught of Sir 'William J’ope on the 
Carbide decision in his letter to the Tiim’n of 
December ,S. |(t22 reproduced in your .laniiarv i.s.siie 
of P.)2;t. and elalforated in the three, articles already' 
referred to, published by' you about the .same tim<‘. 

In your eurrenl leading article you comment on the 
desirability of a Court of Chemists that should frame 
definitions of the terms iiseil in the Act. This 
advice is wise, but somewliat. belated, and the 
Court you .suggest is not only without representation 
of that body of chemists which was the only one 
that at the inception of the Act recognised the neces¬ 
sity of defining its terms before they were put into 
ofieration, but which also from the industrial char¬ 
acter of its membership is the best fitted to advise 


u)xin their formulation. The British Association of 
Chemists took action before the first hearing of a case 
in the Referee’s court, and by ventilation of the 
matter in the S'linc.x and other new spa])ci’.s, and by 
negotiations with kindred societies, strove to get 
ehemists to put forward authoritativo deliiiitions 
which would guide the Referee in his decisions, and 
so would consequently have reduced to a minimum 
I he acrimonious and confusing proceedings in the 
Referee's court that, in the opinion of Sir William 
Pojie. constituted a " ridiculous farce,” a judgment 
too .severe, though not entirely unmerited. Jfad that 
been true, the blame would not have lain with the 
Iteferoe. who.se eondiict of thi' eases has been irre- 
proaehahlo, but with the chemists thcm.selves, who 
had burked the Kssue, for, apart from the B.A.C., the 
Afaiichester seetion of oui’ Society was, so far as I 
reniemher, the only body of chemists who made any 
clfort to solve it, and even they gave up the attempt. 

The terms used in tlie .Vet,line cheiriii'al, " ‘‘ syn¬ 
thetic organic chemical,'’ etc., have no fixed ami 
invariable signilicance to the chemist or technician, 
and the one that has been most discussed, and to 
which I shall confine myself, viz., that of ' syn- 
thetic organic eheinieal. " conveys to the profossor 
in his university a v'ory ditferent meaning to 
lhat which it doe.s to the teohnieal ehemi.st in his 
w(.irks. 'L'ho first ]>oint tliat emerges therefore in 
considering the [iroper rlefinition of the terms is to 
di'eide to whom the Act is atldressed, and who as a 
eomsequeneo will he the proper authority to give 
its terms their interpretation. The preamble ot 
the B.A.tl. letter to the Timeji above referred to 
■slates accurately, it appears to me, hotli the condi¬ 
tions under wliieti the terms should he interpreted 
and the ty|)e of jierson to whom tliey are addressed. 
It .states ; ” The gov’erning terms employ ed in this 
Act. are not interpretahle in purely scientific terms. 
'I'he contents and av'oweil object of the .Act must, 
and iKicepfed commercial usage should, he taken 
into consideration. What is immediatidy necessary 
is to secure the expression of a considered opinion 
by ehemists with commercial experience reconciling 
the views of those )U'odueing and those comsiiming 
' chemicals ’ as an authoritative guide to the ailraiuis- 
tration of the Act. ’ What, then, should have been 
the attitude of the professional man to the Act in 
its early’ stage of incubation >. The professiiai 
should liave boon so organised that it would liavi' 
had spokesmen in the House of Coimmm.s w'ho could 
have pointed out the futility of using terms upon 
which those competent to judge would inevitably 
hav'e been in disagreement if the forms used were 
maintained, and an clfort should havo been made In 
have such elear-eut definitions adju.sted as would 
have gained eonimon acceptance, and so si*rved as a. 
guide to the Referee and simplified the task of tin-- 
much maligned hut extraordinarily 2 >idient puhln 
servant, 

II. The rhemi.H in the n'ilne.sn-bo.r. - I sat throiigl. 
the hearing of the O.xalic ease, the Formaldehydi- 
case, and the Rongalite ca.s(>, hut my remarks unik i’ 
the ])resent seet ion will he confined to the last named 
If Sir William Pope's .statement in H-ference to tlw 
earlier cases (and in jiarticular the Calcium t.'arhide 
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case), that the proceedings were “ an orgy of misin¬ 
terpretation and misrepresentation ” is approxi- 
tnatoly accurate as describing the general method of 
trial and the jMirt played by tlie chemist who con¬ 
tributed to that raethorl being carried out, then I 
would say that that '■ orgy,” if such be the proper 
expression, repeated itself in the last trial at which 
Sir William was himself p'vsent, and it is to the 
evidence that was given in tiiat trial that 1 projioso 
1 .) apply myself. It is unfortun.ate that this cannot 
lie done shortly, but its importance must be the 
.iistification of its length. 

The issue of the trial pivoted on the articles by 
Sir William I’ope already refcmxl to, and his exten- 
ion (1 .should prefer t he term abandonment) of the 
letinition given by him in those articles of the term 

synthetic organic chemical.’' Sir William’s third 
.ir(i( lii in this Jmtmal concentrated on the definition 
of an organic synthesis as residing in the linking up 
with one another of carbon atoms which previously 
were not combined or were not combined together. 
This definition was neci'ssary to class calcium carbide 
.IS a synthetic organic chemical. Sir William’.s're- 
\ ised definition, ns used in the Hongalite case, and 
.ui(]ited without question by the Referee, was that 
I he " word synthesis means the artificial formation of 
.1 parlieular grouj) or unit of constitution which was 
not previouslv fire.sent." Some such definition as this 
IS necessary if Rongalite is to bo clns.sed as a synthetic 
(iiganic eheraical, seeing that it contains only one 
1 .u'bon atom, and therefore the linkage definition 
tails when ajiplied to it. How such a definition 
liecetiies at once a traj) was evident from the fact 
I hat Sir William under it excluded mono-eblor- 
lienzene from the synthetic ela.ss on the ground that 

till' rejilacement of the Hydrogen atom by the 
t hlorine atom was such a simple ojawation," and it 
ilid not helj) the Referee out of his difiieulties to have 
I'l-of Collie immediately afterwards differing from 
Sir William as to the synthetic character of this 
iimuo-ehlor body. 

'I'hc matter to which 1 wish to address myself is 
whether the original definition given by Sir William 
111 his article in your tiaper, or the new nd hoc defini¬ 
tion given by him in this particular ca.se, is the 
true definition, and the one that would gain assent 
Iroiii the general body of chemists to nhom this 
Act is addressed. 

file point 1 hope to establish is that Sir Win. Rojie, 
ai the admirably conceived and fully doeumonted 
.iiliele, pages Kit)-170 of the 19211 issue of tliis Journal, 
Ui\cs a defiiiition based on an exhaustive review of 
till- minds of leading*organic chemists, whose opinions 
■III' entitled to acec])tanee ; that their definitions 
ire elearly stated, incapable of misinterpretation, 
■iml enmulatively decisive, and that they arc not 
•‘eeniii|)a]iied in the works in whioh these authors 
imi them by any subtractions or enlargements 
dial render them other than what tliey profess to he. 
A'- .igaiiist this, Sir William stated that the word 

unlhetic ’ has changed in meaning with the 
'fen lopment of oliemioal science, and ho goes on to 
' A (1 ipioto him verbatim): “ I can illustrate that 
' ilong one of our nuxst modem works on organic 
Mil .lances, Posner, from which an extract has 


already been read, and then simply rootling on find 
lines in continuation of the quotation ; Posner 
goes on to say : ‘ in the present book, however, the 
idea of synthesis shall he used in the a idest possible 
sense, namely, for the whole collection of artificial 
methods for preparing chemical compounds in oppo¬ 
sition or contrast to the simple isolation of them 
from the natural products.’ ” Sir William then 
continued, repeating Ills new definition: ‘‘This is 
our moflem idea of chemical .synthesi.s; it 
means the creation of a new unit of constitution 
which was not previously present. ’ 'J’he iutelligeut 
reader will hardly admit that Posner does really 
mean this, but 1 .shall return to that point later. 

It will, I think, be admitted that if Sir William 
Pope, in quoting this presumed extension of Posner's 
definition, had intended to convey that the author 
really meant in any sense to jettison his clearly 
worded definition in favour of one of much xvider 
scope, and if Sir William thereby sought to establish 
a justification of hi.s own abandonment of the 
arguments used by him on I lie Carbide ease, such 
presentation of the fact would justify the Referee 
in concluding that thi.s was only one example which 
would equally apply to all the other defiaitums 
quoted in that article, and that each of the other 
authors had similarly widened his views in the pages 
of the works that were cited. Had this not iieen 
the case, it would have been proper for- 8ir William 
to hai e guarded tlio Referee from attaching such a 
general significance to the particular example quoted 
by him. 

1 think T shall he able to establish that not only 
did none of the otlier authorities quoted modify 
their definitions in any )mrtieulars whatever, but 
also that Posner in tiie words quoted has no intention 
of departing from the definition that he siK’oifically 
and oategorieally puts forward. H 1 succeed in 
establishing this, 1 think I may claim that Sir 
William s ' Rongalite ’ definition of organic syn¬ 
thesis is ])cculiar to himself and does not curry the 
seal of the recognised authorities wliom he ipiotes 
in his article. 

This i.s best done liy taking tliese authorities in 
the order of their date, viz. -laeben (1>H08), Klbs 
(IHKD), Posner (1903), and Rieliter (1909). The 
other authorities quoted. Dalton, Berthelot, Aleldola, 
are less relevant, and I iioeept Sir William Pope's 
view as indicated in his article, that they merely 
form links in the true line of descent of the idea of 
synthesis outlined liy him in tlie article. 

All these aulhorilies agice that the formation of a 
carbon compound from its elements is true syn¬ 
thesis. This is outside deliate, and il is taken as 
admitted in all the references tliat follow. The 
(lisputahlo ground is as to what reactions following on, 
or outside, the range of, tlu.s first steji, constitute a 
true synthesis. 

Lieben, as quoted by Sir William Po}te, is very 
specific. In Sir William's words, Lichen explained, 
in the " Annnlenof 1898, ' very lucidly his rea.soris 
for rest rioting the term .synthesis to those operations 
in which carbon atoms hecimie actually joined 
together.” So far from .admitting that an organic 
body containing a single carbon atom can bo .syii- 
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tlictic (sav(‘, of course, when the product of an 
eleiiieiituiy syntliesis), Idebcn refuses this designation 
to oigaiiie eoinjsuinda formed by the eombination 
of (iirbon containing groujis when sueii carbon 
gi'o\i|)' uro joined together in the resultant compound 
by a iion-earboti element (as, for example, oxygen), 
and be restricts the term to compounds formed by 
the rlireet linking of earlsin atoms to one another. 
His statmnent of this position is elaborate and com- 
))lete, and he fortifies it by specific examples. A 
Bjiceial value attaches to the definition of synthesis 
gi\en by 1-ieben in this ))aper, as it arises out of and 
is integiiil to t he research work which it is the main 
purpo.'-e of the paper to set forth. 

/'-Vt''. folloaing substantially on the lines of Jjieben, 
is in a Kiy .special way decisive and conclusive. 
His whole statement of his view is particularly 
ilhimin.'iting. His text might be taken ns the best 
guide to an ollieial defunlion of what an organic 
synthesis really is. He first takes the precaution 
of giving his definition in italics, and he then giv'cs 
particular examples of bodies that ordinarily might 
be considered synthetic, but which are excluded by 
his definition ; these examjiles being instances in 
which the numher of carbon atoms in the resultant 
inoleeule in the one ease remains unaltered, and in 
the irther is increased, but in both eases the carbon 
linkagi-s are in no way affected. 'I'he two eases 
((noted are the syntheses of urea from ammonium 
cyanate and ether from ethyl alcohol, and he jHiints 
out that in the former case the carbon atom nucleus 
remains unaltered, and in the latter ease that the 
two ethyl groujis are separated by the oxygim 
linkage, and eonse<piently the c.arbon nuclei remain 
unehangeil 

X<i definition can be found that will lie water¬ 
tight, and here Klbs boldly take.s his eourag(^ in his 
hands and says in substance ; 'J’his is my definition ; 
any compounds that might by some be considered 
t(4 be synthetic organic bodies are not such, for they 
do not come within my definition. Our present-day 
chemist will also have to take up this attituile if he 
is to elaborat(^ a definition that will be valid and 
workable as a guide to the legal profession, who are 
likely to usurj) his function if he do('S not bestir 
himself. 

IVuhli.r does not put his definition .s(» clearly as 
his predeee.s.sors. in fact the Referee rather boggled 
at it. but on careful reading there i.s no element of 
doubt as to his meaning. He says : “ By the syn- 
tlu'sis ot (I carhoii i'miijioniifl i.s understood its building 
up from . . . such carbon roinpomids as coidd be 
produced from th(> elements.” (The italics are 
mine ) This sentence clearly indicates the building 
up of a 'lugular carbon body from a plurality of 
carbon ( luupounds, that is an ineivase in the carbon 
atom ((intents of the laxly produced ; and he further 
States on page 7.'> (1919 edition), (pwting Lichen as 
an authority : “ These reactions in which carhon 
atoms not before eondiined with one another become 
united claim jiarticidar importance in the synthesis 
of organic comjKiunds,” and he goes on to say: 
“ such reactions are the synthetic methods of (rrganic 
chemistry in the more restricted sense ; in the future 
we .shall designate them midens-syttthcscs.” (The 


italics are his.) He describes no syntheses except 
such nucleus-syntheses and the syntheses from the 
elements them.selves, so that these two classes 
constitute the totality of his synthetic method.s. 
There is nothing to indicate (as jwesumed by some 
apparently to be the case) that the words, ‘‘ more 
restricted sense,” have any other meaning than to 
make this discrimination between the two classes 
named. 1 am sensible of, and admit the fact, that 
this second definition of Richter’s does not run quite 
( u all fours with the earlier one, for there may bo a 
direct linkage of carbon atoms and consequently a 
true synthesis without addition to the number of 
carbon atoms in the molecule, but 1 have already 
said that Richter’s definitions have not the clarity 
of those given by his juedecessors. 

None of the authors above mentioned have in the 
context modified by exten.sion or subtraction the 
rigidity of the definitions they have put forward. In 
the ease of Posner alone is this presumed to be the 
ease, and 1 .shall now deal with Sir William’s eax'eat 
respecting Po.sm'r's delinitioii. The first thing to 
notice is that Posner follows Elbs almost word for 
word. Having some experience as to how authors 
write books, I have no doubt that Posner had Elbs' 
book before him and copied his definition with such 
minor alterations as authors make under such 
eireumstanees. Quite a proper thing to do, but it 
is priina facie evidence that what Elbs meant, 
Posner also means. As regards Posner, Sir William, 
in quoting to the Referee the coiitinuntion of Posner's 
paragraph (and using this as a ju.stification of his 
own extension of the definitions given by him in 
discussing the carbide decision), states that ho only 
quoted so much of the authoritie.s as was requisite 
for the establishment of the particular ease with 
which he w'as then concerned. H'he followfiit 
verbatim quotations of })a.ssages between the Referee 
(R.) and Sir William (P.) on this point are veri 
illuminating : 

“ (R.) You say the word synthetic, according 
to all classical writers, is entirely applicable to tin 
manufacture of caleiiim carbide. This is the le-e 
of the term you have elaborated in the article, is it 
not ? ” 

’■ (P.) No, this is only a small part of it.” 

” (R.) It would have been a very strong aiitlioril \ 
to hav'O produced if Sir William had not been here 
In fact it would probably have been conclirsively 
in your {addressiny the complainants) favour ; but 
then he is here, and he says ; ' 1 was not 

meaning it in tliat way, and was only goini 
so far a'- was nece.ssaiy.’ He tells us (|uil‘ 
frankly that it does not rejiresent his whole view 
but we might assume that it did if he was not here. 

” (P.) I think 1 have shown that pretty clearl.\ 
because I have given here a part of a passage froii. 
Posner, and then there is a continuation of it. 1 
left the rest out because it was not necessary for m.\ 
purpose.” 

Now, had T not been in court and heard So 
William’s explanation of his reasons for this omission 
I should have thought he left it out because it wv- 
(mtirely irrelevant to the immediate issue and in n" 
way modified the general statement of the definition 
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specifically given. 1 think this will be admitted by 
any candid reader ol the passage referred to. In 
substance it amounts to this—I paraphrase, and 1 
submit fairly paraphrase, Po.sner’s paragraphs to 
bring out their significance. Having given his 
definition, Posner wishes to make it clear to his 
readers that, as it is his purpose in this particular 
work to treat in a collective way of all the group 
reactions of organic chemistry, he may wish to 
include cases that are wider than his definition. He 
therefore sajgs : “In the following pages 1 shall, 
ii,ntu'ith8landing my definition (im vorliegenden Bueh 
jciinch), adopt a much wider scope, and I shall con- 
•sider as synthetic reactions all the reactions of 
organic chemistry.” That this is the true meaning 
of the passage quoted by Sir William is confirmed by 
a later passage in Posner’s book, where he seems to 
go out of his way to warn his readers against any pre- 
coiieeiied raisinterpretation of the passage in ques¬ 
tion. On page I5S, after treating of the Perkin 
synthesis and allied reactions, he adds (I quote the 
original so that there may be no possibility of mia- 
irau.'-lation) : “Hie genannten Reaktionen .stellen 
nuiitigc wahre Synthesen (Kohlenstoffverkettungen) 
dar." Thus Posner comes round full circle and 
ivili'iatcs and clinches the definition with which his 
Milnine opens. This sentence is the true conclusion 
(o the continuation of the passage quoted to the 
Itefeiee. and it would have been helpful to him if 
n hail also been placed before him. 1 would with all 
irsjiccl, .submit to >Sir W’illiam that in the true line 
of di 'ccnt from Posner he accept the Tennysonian 
dictmu and recognise that'' it is not true that second 
thougbfs are best, but first and third which arc a 
nper first.'’ It is too late to ask the Referee to 
follou .suit in the present case. but. it woidd be fit 
mailer foi' his consideration if the definition of 
.'Vutlicsis comes uj) again for discussion in fits couit. 

1 simll not concern myself with I’rof. Collie’s 
(Icliiiition of synthesis, as ii h.as little bearing on the 
l>i'cscul issue, being concerned with laboratory 
|irc|iarations onl.v, and including within it,s substance 
the \ery teini which it is .seeking to define. 

HI. hcK.iojw.- Arising out of the foregoing, I 
uciild ask the chemist to consider, on the one hand, 
him ambiguous is his juisition in his relations to 
the formulation of the laws of the country on matters 
of \ital interest to him in his professional capacity, 
■Old, on the other, how invidious is his position when 
111 - comes to participate in the. interpretation of these 
l.m s as a witue.ss in the courts, and I would ask him 
Imw fur he is in a position to answer the following 
lelevniit questions <■ - 

!«/ How is it that the profession of chemi.stry 
e so unorganised that, in a case such as that of the 
liiissiiig of the Safeguarding Act, there was no body 
III chemists to whom the Government could turn 
for a considered and authoritative opinion as a guide 
111 the drafting of the Act, with the reasonable assur- 
• iiici- that such opinion would carry with it the assent 
ot most of the chemists of the country ? 

-ml. How far is it consistent with the status of 
the profession that the help that should be given 
ii’ the Government in the chemical aspects of its 
" I'l'k (and, in particular, as crystallised in legislation) 


can only’ be got in the heated atmosphere of the law 
courts, and in the fonn of e.r imrlc statements liable 
to the charge of prejudice '( 

^rd. Where is the court of honour at which 
chemists can got advice from the accredited leaders 
of the profession as to their proper conduct under 
such circumstances, and which will legislate as well 
as advise with resjiect to the ethics of the witness- 
box ? 

4/ft. When is the, chemist going to realise the 
humiliating character of this condition of things, 
and when is he going to ])ut his house in order ? 

One explanation (and it is the one given to me six 
years ago bj’ one of our leading professors when I 
was trying to interest him in the new movement 
to found a British A.ssociation of Ghemists) is that 
chemists are too individualistic as a class to act in 
concert for their own ortlie common good. In the inter¬ 
val, however, there has been seething and movement 
in the inert chemical mass. The B.A.G. has con¬ 
tinued its struggling existence and is beginning to 
make good ; the Institute has transformeil itself and 
become revivified and jK)W’erful; the Federal Council 
has added a new and valuable wea])on in your 
Joimial ; Prof. Balj’, at Liverpool, has set forces 
into motion which should bring jnofessional men 
into more intimate relation with one another ; and 
the time is rip(.- for achieving that unity without 
which the chemist will remain a cipher in his 
influence on the vital movements of the times. 
Solidarity in the chemiciil profession is as essential 
to success as it is to the commercialist and the 
artisan. It has become a truism since the experi¬ 
ences of the war that with the chemist lies the future 
not only of national .safety' but also of indtistrial 
progress. There is exaggeration in this, hut if the 
chemist is to play the part that has been assigned 
to him, his force must become collective and unitary, 
and the inner purpose of this letter (arrived at by a 
somewhat roundabout line of argument) is to urge 
upon the chemist that if he values his profession it, 
like the ship, must find itself if its voyage is to be 
safe and prosperotis.—1 am, Sir, etc., 

W.M. F., K.ay 


;{4!», The Cliff, 
Manchester 

April 10, 1024 


CONFERENCE OF THE SOCIETY OF DYERS AND 
COLOURISTS AT WEMBLEY 

Sir,—'rills Society has made arrangements for a 
(lonferenc<‘ at the British Empire Rxliibition, Wem- 
blev, aa follows ; -Wednesday’, June 11, at 3 p in., 
Mrl .1. R. Hannay, F.I.G., will give an address on 
'■ An Historical Siirvey of llyeing and Galieo Print¬ 
ing ” ; and on 'I'hursday, .lune 12, at 11 a.m., Prof. 
A. G, Green, F,R.S., will give an address on ‘ Modern 
Mcthmls of Dyeing.” 

I am requested to give a hearty’ invitation to all 
members of the Society of Ghemical Industry to 
attend both those Lectures. 

On application to the Oflices of the Society given 
below, S])eeial tickets admitting your members to 
the Exhibition Grounds and to the Lectures will 
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1)0 sup))lio(l at a (liargo of Is. 6cl. eacli person for 
oa(;li Ijfoturc. The Confereiiee Authorities at Weni- 
hley will not permit persons to enter’ the Conference 
Hiill without these special tickets. 1 would point 
out that tho ehargt! for these is not nror’o than the 
usual charge for adniLssiotr irrto the Kjdrihition 
(hounds only. Non-rnetrrhi'rs of the iSoeiety can 
iti.so attend our Arrtnral liiriner rrrnl Itiver Outirrg, 
if application is rrrade to these Ofliees—I am, Srr, 
etc., •!. 15. .VrtirNsoN 

Secretary 

150, I’earl Assur’ioiee Burldings, iVfarket Str’eet, 
Itradford 

fAttention is dr’anri to th(! annorrneernent of tin- 
Confereni’i’ in (prestion hr " Korlheoniing Kvents," 
p. -ItiO. I 

BUILDING FOR PEACE 

Sir, 'I'he eorrrrnents which you rrtaUe on rny tetter 
hr yorrr I'ditorial of March 2K induce rtu' to write 
you a few litres irr order to make my poirrt of view 
in the question rrrrder discussion quite clear. 

You wonder whethi r I saw (!hauny soorr after the 
end of (he war. I did not. However, it may havi- 
apjieared it could not have distressed a true friend of 
humanity more than (he sight of Ka.st I'russia in 
Augu.st, I!I14, III that province, as afipareiitly you 
may not know, nourishing villages and towns were 
destroyed, and all the horrors of war let loose at the 
command of the Jtiissian Government which was, 
almost at the same, time, assuring the German 
Government that it did not intend to nrakr, war 
against Germany! The re.st of our enemies eiitr red 
into an alliance with this same Kiissian Govemnient, 
which did not even ohservi' the eu.stoms of the 
majority of savage tiihes in warfare. Hence these 
Allies a.])proved of these lU'ts. It is, therefore, not 
too much to .say that Germany has been attacked 
by robbers. Nothing is known which can in the 
slightest ilegree shake this fjjjlief. On the other 
hand, doeuments have come to'the knowledge of the 
whole world which eontirm the fact, that the Allies 
approved of Russia's action, and which prove I5el- 
gium’s guilt in the jireparation for the attack. The 
.Allied Governments hav'o good rea,sons for eoneealing 
their doeuments eoiiceniing the cause of the war. 

German seientitic circles are by no means satistied 
with the present relations witli their colleagues on 
the Allied side, and would weleomo a return to 
normal intereour.se. This, hoiiever, must not take 
}ilaeo on a basis of untruth and hyjioerisy, but by 
S]ireading the truth Hence we are at pains to have 
truth recogni.sed, and are not giving up hope that it 
will prevail. Krom this point e>f view your remarks 
inspire .some ho])e. For in the. same manner in which 
tho Boer War was recognised, after some time, in 
Kngland to be a ■ mistake " on the part of the 
Jfritish Goveniiiient, one can |)erha]>s ho]Ki for a 
recognition ot ■ mistaken ' policy on the part of the 
same Government in tho Worlri War. 

Incidentally, you would perform a meritorious 
action if you woiikl rOquest vour corresfKimlent, 
.Mr. Hickman, to give you the name of the alleged 
German who declared in his olKee that the Knglish 


were a dying nation, and that the Germans intended 
to take their place. This alleged Gorman might 
be induced to .sell his brain to an anatomical museum, 
as it would bo of intense interest to many anatomists, 
for it proves an altogether extraordinary culture 
such as can no longer be found in Germany.—I am. 
Sir, etc., T)b. P. FRiTz.seHE 

Leipzig 

•April 11, 1921 


“FATS: NATURAL AND SYNTHETIC’’ 

Sir, • It is dillieult to understand whether your 
eories|>ondent Labor omnia vincit ’’ designs in 
his letter in this week's number of Che.mislry and 
Induxtry merely to enliven with a little humour the 
sonievvhat staid annals of applied chemistry, or 
whether he intends to offer a serioms criticism of tho 
volume ■■ Fats : NTatural anti Synthetic ” published 
in our joint authorship in January last. 

Lest .some of your readers should taJee the latter 
vdew we desire to make a few comnient.s on the 
insinuation, which is the substance of the letter, 
that a passage in the book extending ov’er le.ss than 
fortv lines is a precis of the interesting and important 
article on " Hydrogenation Flavour, ’ by Mr. K. H. 
Abikil, appearing in your eoluiniis on .August 17, 
1923. In these forty lines of “ jiriVis ’’ we lind the 
following points w’hich do not appear in (he .August 
article : - 

1. If an oil is treated under the eoiiilitions of 
hydrogenation but with an inactWe nickel eataly.st 
no eharaeteristio odour is develotied.- 

2. T’he odour is as pronounced in samples of oil 
w'hieh have been reduced by one or two units of 
iodine value as in sanqiles which have la'en com¬ 
pletely hydrogenated. 

3. 'Pile “New acids of Hydrogenation ' ( " Iso- 
aeids ') are not produced under the conditions of I. 

In the ■' ])reeis ’’ we state that in laboratory 
hardened oils the hydrogenation odour is distinct 
although the hyilrogen is not circulated and on 
this point we are in disagreement with Mr. V’akil. 
Gn the other hand, Mr. Vakil’s article contains the 
following useful and interesting points which lind no 
mention in our “ pnk'is ” i 

1. The hydrogenation odour can be sueeessfully 
icnioved from tho hydrogen by treating the gas 
with a 10 )ier cent, solution of ferrous sulphate 
in a emtiifugal scrubber. 

2. ’Phe oil may be jieniianently deodorised by 
treatment with a, enrreiit of a gas such as nitrogen 
or carbon dioxide. 

3. 'Phe hydrogenation odour may be due to certain 
ileeompositioiis in the oil. 

Mr, Vakil’s article appeared only six weeks before 
we went to jiress, so that it was not possible for 
us to incorporate the above statements in our text, 
but if we had done so we should oertainly have 
given a reference to the source of our infoiraation 
as we have consistently endeavoured to do throughout 
tho work. 

'Phere are, nevertheless, some resemblances between 
the two writings, but these are merely references 
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to publications of other investigators which are 
naturally bound to appear in any adequate discussion 
of hydrogenation odour. 

h’or example, the statement appears in both 
writings that the hydrogenation odour is ineoni- 
[)atiblo with many jterfumes or flavourings, but the 
same statement may bo found in an article by one 
of the writers (W. W. M.) in the Che.mkal Age of 
\})ril 2S of last year. 

We feel bound to say that w stroiigly resent the 
|i(iI)lieation in a re.sporisible journal of a vindictive 
uul misleading letter from a correspondent who has 
neither the courage nor the courtesy to append 
his name for publication.—We are, Sir, yours, &c., 
Wm. W. MvonnEToN 
T. Htsolry Barry 
('lieinieal Department, 

Birkbeck College 
Ijorulon, E.C. 4 


PERSONAL AND OTHER ITEMS 

riie trustees of the Banisay Meinoriani’eHowships 
lor Chemieal Be.seareh will consider, at the end of 
lane, ajrplieations for not more than two fellow.ships, 
ol Hhich one is limited to candidates educated in 
I llasgow. 

Monsieur S. Winogradsky of the Agricultural 
l.alioratoiy of the T’asteur Institute has been elected 

I foreign associate of the Aoademie des ,Sciences in 
liticc of the late -Monsieur Vanderwaals. 

,\ftci' ;i7 years' service. Dr. W. Beumcr has resigned 
ins )io.st a.s economic editor of Slahl und Kiset). 

.\ccording t<i the Mining Miujir.ine a nodule of 
ii.ilive arsenic has been discovered during the 
■-iiil(ing of a .shaft at 'lolgus. This discovery is of 
onsiderable interest as the occurrence of uiicombined 
iisciiic has hitherto not been detinitely recorded 
loi (tie British Ish's and a British specimen docs not 

• i|ipcar to be im'hided in any public collection. 

\t the annual meeting of the -American Institute of 
I'hcmi.sts the following ollicers were elected: Bresi- 
I'lil, M, L. (Tossley ; vie<'-presidont, L. van Dorn; 
hrasiirer, (I. K. Simon ; secretary, L. B. Seidell, 
Kommer/ienrat 0, Ifilgenberg, who died on April 1(1, 
li.nl been largely concerned in the develojnnent of 
llic (ierman jrotash industry. 

lug W. Bruckner, a well-known expert ojt heating 
I'lulilem.s, has died in Vienna, aged 7tl. Karl 
■'ll limei.s.ser, who had 'been the lirst director of the 

• iriilogical Institute and director of the Jfining 
b ulcmy in Berlin, died in Breslau, aged (>8. 

I lolgi'r ,Schmidt, a well-known tiguro in the Swedish 
■'"'l.i indu.stry, has died, aged o8 years. 

Ih. (bunwaltl, a consulting chemist, who died 
" I ntly, was the author of a work on the chemieal 
'I'llnioiogy of raw materials for enamels. 

the (h'ath of K. 'P. Somlo deprives Austria of a 

II I Imologist who had made many improvements 

III Midting and distilling, particularly the development 
't ' iie amylo process. 


REVIEW 

MEriiANic'AL Stokino. By Dwin Brownlie, B.Sc. 

Bp. x-f 234. Ijondoii: Sir Isaac Bitman and 

Sons. 1923. Brice 5a. net. 

One of the outstanding fe.atures of the whole - 
]>roblem of the eoonomic utilisation of fuel is that, 
xvhiLst all are agreed that effective action must bo 
taken and taken (quickly, tluTC rarely seems in 
])ractiee to be any a.dvancc bejond the stage (.if 
suggestion and reeontmendation. AVhereas every 
fuel consumer is prepari'd to listen to advice, oidy 
in rare instances is it possible to bring him to the 
point of carrying the suggestions )mt before him 
into practice, but the. tiy no means inconsiderable 
bulk of recent literature bcaiing (in the .srdijoct 
mu.st .surely tell in the end, and even now there are 
signs that the voices of the pro]>agandists are not 
altogether crying in vain. The .subject of steam- 
raising and boiler-hou.se management is but one 
phase of the whole problem, but he who eraploy.s 
steam i.s, perha]),s, the most, wilful of delinquents, 
and it will be no mean step in the right direction if 
he can be jicnsuaded that such things a.s the differ¬ 
ence between theoretical and actual eva])orativo 
power of the fuel he uses have not only a direct 
beaiing on his own balance sheet but on the country’s 
welfare When it comes to a question of boilers 
we almost automatically think of Mr. Brownlie, 
and wo cannot deny him the com|)liment of .saying 
that within recent years he has contributed more 
of value on thus particular subject than any other 
WTiter or worker. It Ls, ])crhaps, this fact which 
xvill scarcely e,xcuse him in the eyes of some for 
attempting to eotidense his knowledgi* within the 
scope of a booklet ; but although at the moment 
we are concerned with what is no more than a 
jirimer xve may derive encouiagement from the 
announcement that Afr. Brownlie is in due course 
to jiublish soTiiething approaching a su]>er-volumo 
dealing with everv asjwet of the involved practice 
of boiler ojicration. A.s it is, we are given a gossipy 
little book which deals in simple language and in 
a rather severely ])ractioal style with the essentials 
of raechatucal stoking, the object in view being 
that of writing down to the boiler attendant as 
W'cll providing infonnation of a character such as 
will interest and educate the w orks manag er. 
'Paken as a xvhole, the book is a remarkably concise 
yet complete deserqition of all the more im|X>rtant 
types (jf meehanieally-o])erated stokers which may 
lie found in this e(nnilry, and (ho author has not 
been afraid to throw in amongst the descriptions 
his owai opinions as to the rt'sj)ecls in which sjTectfic 
plants excel or fail, Th<! busy modem reader has 
not, (Kwhaps, much time to spend in the fascinating 
pursuit of historical details, but here we have a 
remarkably absorbing and almost unique survey of 
the work of some of the earliest of jiioneers. This 
xvill well repay reading, if only for the fact that some 
of the really ama'/.ing work carried out ])rior to 
18.70 should serve to remind us that wo are not 
([uite .such a superiitr generation a.s we are some¬ 
times apt to sup])ose. 

Aiavynb Meade 
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MARKET REPORT 

This Market Report in compiled from spt^oial information 
re<' 0 ivod from tho Manufacturers conccrnotl. 

Unless otherwise stated the prices quoted below cover fair 
quantities net and naked at selfers" works. 

GENERAL HEAVY CHEMICALS 

Husiiiess ifl maintoinrd at a satisfactory level with a fair 

export business and very steady values. 

Acetic Acid, 40% tocli. .. C’M {)or ton. Fair inquiry. 

Aci<l Hydrochloric . . 'Is. 9d.—Os. pc'r carboy d/d., ac¬ 
cording to ijurity, strength and 
locality. 

A< id Nitric HO Tw .. i’21 lOs.- -£27 per ton makcra 

works according to district and 
quality. 

Acid Suljthiira- . . . . Average National prices f.o.r. 

makers’ works, witli slight varia¬ 
tions up and down owing to 
local considerations: 140” Tw., 
tVudo Acid, 058. fxw ton. 168® 
'I’w.. Arsenical, £5 10s. per ton. 

Non-arsenical, £0 1,5s. 

per ton 

Ammonia .Alkali . . £6 los. per ton, spot, delivery. 

(Jonoral e.xport demand good, 
particularly from tho Uontinont. 

Uloaching Fouiler . . Spot £11 d/d. ; (Jontraet £10 d/d. 

4 ton lots. 

Bisulphite of Lime . . £7 jior ton, packages extra. 

Borax, (lornmeridal- - 

Oryslal . . . . . £2.5 j)cr ton. 

Fowder . . . . £2G |xt ton. 

(Faelced in 2-r\vt. hags, carriage 
jtaul any station in Oreat 
Britain.) 

Calcmni Chloride . . £5 17 h. Od. per ton d/d. 

Potash Caustic . . .. £'10 --£311 per ton. 

Potass. Bichroinnle . . r>Jd. per lb. 

Potass. Chlcirato . . . . 3d.-—3Id. per Ih. 

Salanimoniuc . . . . £32 per ton d/d. 

Salt Cako . . . . £4 lOs. per ton d/d. 

Soda Caustic 76^^, .. £17—£19 lOs. per ton, according 

to quality. . 

Soda Crystals . . . . £5 os.- -£5 lOs. }M>r ton ex railway 

depots or ports. 

Sod. Aeotato 97/98*^,', . . £24 jier tun. 

Sod. BicarlHinato .. £10 lOs. jxt ton carr. paid. 

Hod. Bieliroinali;. . Ibl. ])er lb. 

Sod. Bisulphite I’owdcr 

00/62%.. .. .. £18—£19 per ton according to 

quantity, f.o.b., 1-cwt. iron 

drums included. 

Sod. Chlorate .. .. 3d. l>er lb. 

Sod. Nitrate refd. 90% . . £13 Cs.—£13 10s. por ton ox 
Liverpool. Nominal. 

Sod. Nitnt-e, 100% Iwisia £27 per ton d/d. 

Sod. Sulphide e<»ne.. 60/05 .About £15 por ton. 

Sod. Sulphite, JVa Cryst. £1,5 per ton f.o.r. London, l-cwt. 

keg8 ineludeil. 

RUBBER CHEMICALS 

Antimony sul|ihidr 

Gohlen . . . . . . ejd Is. 4d. p»‘r lb., according to 

quality. 

Crimson .. .. N. Sd-^-ls. 6d. per lb., according 

to quality. 

Arsenic Sulphide, Yellow Is. 1 Id. per lb. 

Barytes .. .. .. £3 lOs to £6 15- per tim. nei-orfi- 

mg ti» <piahty 

Cadmium Sulphide .. 3^. 9d. [‘cr lb. 


Carlxin Bisulphide .. £24—^£26 per ton accortling to 
quantity. 

Carbon Black .. .. 0|d.- 6}il. jior lb. Market firmer. 

'riiero is a [lossibility of legisla¬ 
tion to control tho amount of 
natural gas u«t*d in production 
of Aiuenean black. I’his may 
mean higher prtces,an<l manufac- 
turcrH aro not anxious to lUicept 
orders. 

Carbon Tetrachloride .. £50 per ton, drums free. 

Chroinium Oxhle, green. . l8. 3d. per lb. 

/'4Jcl.-—6Jd. por 11). Deiiiaml v*ciy 

Indiarublior Substitutes, ' brisk. Priee.s likely to remain 

White and Dark ] steady owing to firmness of 

(, rapo.seetl oils. 

Lump Black .. 4.'ls. tkl. per cwt., barrels fiN>e. 

Load Hyposulphito .. 7Jd. per lb. 

Lithopone. ,30% . . • £22 10a. per ton. 

Mineral Rubber “Rub- 

proii . .. .. £15 10s. per ton f.o.r. London. 

Sulphur.£10—£12 per ton. according to 

quality. 

Suljihur <3ilorid.' . . 3d. per lb., carboys <‘xtra. 

Thioearbunilide .. .. 2a. 9d. fJcr lb. 

X’ermilion. i)ale or deep .. .5s. Id. per Ib. Much dearer, fol¬ 
lowing rial' in quicksilver. 

Zino Sulphide .. .. 7|d.—la. 8d. l)er lb., aeeording f') 

quality. 

WOOD DISTILLATION PRODUCTS 

Aeetato of Lime- — 

Brown .. .. .. £14 10s. per ton d/d. Domaml 

active. 

Ciroy .. .. .. £19 £20 per ton. 

Liquor .. .. .. 9d. por gall. 32“ Tw. 

Charcoal .. .. .. £7 Ga. -£9 per ton, according ti> 

grade and locality. Market 
steady. 

Iron Liquor .. . . Is. 7d. \)*ir gall. 32® Tw. 

Is. 2d.24® Tw. 

Red Liquor . . . . lOd.- Is. jjcr gall. 14/15® 3'w. 

WockI Creosote .. .. 2^. 7d. jior gall. Unrefined. 

VN'ood Naphtlm— 

Miscible .. .. .5s.—,5s. 3d. per gall. 00% 0.1’ 

inorkot slitter. 

Solvent .. .. .5.8, Od.—41s. iwr gall. 40% 0.1‘. 

Fairly good demaml but liltl- 
ottering. 

Wood Tflr .. . . £5 per ton. 

Brown Sugar of T.oad . . £49 jxr ton. 


TAR PRODUCTS 

Acid Carbolic— 

Ciystals . . . . 7^d. per lb. Oidy limited inquin 

Crude OO's .. .. 2fl.—•2s. 3d. per gall. Mark': 

steady. 

Acid Crosylic, 97/99 .. Is. lid.—2s. Id. per gall. Demau'l 

still goo<l. Markot Brm. 

Palo 95% .. ..Is. lOd.—23. per gull. Stemiv 

demand. 

Dark.Is. 8d.—Is. lid. per gall. Steady 

b\isinc3S. 

Anthracene Paste 40% .. 4d. per imit per uwt. Nomnml 
price. No business. 

Anthracene Oil - 

Strained .. .. lOd.—-IId. i)er gall. VeryquK-^ 

Unstmined .. .. 8^(1.—9d. gall. 

Benzole—• 

Crude C.5’s .. .. I0|d.-—Is. por gall, ex work'- I'l 

tank wagons. 

Standard Motor .. Is. 44d.-—Is. 6d. pergalL ox 
in tank wagons. 

Pure .. .. Is. 8Jcl.—Is. lOd. per gall 

works in tank wagons. 
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Toluolo—90% .. .. l9. 4id.—1«. 7d. per gall. 

Pure .. ..1 b. 8d..—Is. lid. per gall. 

Xylol coinl. .. .. 2g. 3d. [ler gall. 

Pure .. .. 3s. 3d. per gall. 

Creosote— 

Cresylio 20/24% .. lOd. |>er gall. Few inquiries. 

Middle Oil .. ") 7Jd.—Od. per gall, according to 

Heavy .. .. t grade and district. Market 

Standard Specification} a hlj. dr tinner. 

NTaphtha—' 

Orudo.8d.—Od. per gall. , , 

Solvent 90/100 .. 1«, Sd.—Is. 7d. ( J^Mor demand. 

Solvent 90/190 .. Is. 2d.—Is. 3d. J 

Naphthalene Crude— 

Drained Cioosoto Salts fO—£7 10s. iVmand not ho good. 
^Vllizzod or hot pressed £9--£l2 portion. Not mucli in¬ 
quiry. 

Naphtlialeno— 

Crystals and Flaked .. £17 - £18 per ton. 

Pitch, medium soft .. 528. Od.—57s. «d. jxsr ton. Market 

steadier. 

t'Mj.line -OU/140 .. 22s. -24s. per gtxll. Demand well 

maintained. J*iie(7 ogain ad- 
vaucc<l. 

Heavy .. 118.-128. Oecasional inqiiirieH ; 

little business. 

INTERMEDIATES AND DYES 
Kiisinrss in dye«tuffK haw bt'en restricted since the holidays. 
\ii improvement is cjqvcted in the new month. 

In the following list of Intermediates delivered prices 
m. lade packages except whore otherwise stated. 

At etic Anhydride 95% .. Is. Od. per lb. 

I*.4s. 4id. per lb. 100% basis d/'d. 

Acid Naphthionio .. 2 h. 5d. per lb. 100% basis d/d. 

\rjd Neville and Wintlior 5w. 9<1. pen* lb. J00% basis d/d. 

Vcid Salicylic, tech. .. Is. 4d. per lb. Steady demand. 

A.id Sulphnnilic .. lOJd. per lb. 100% basis d/d. 

Aiiiniinium Chloride, an- 
hyd. .. .. . . 1 h. per lb. d/d. 

Amlinc Oil .. .. 7^d. -8^d. per lb. naked at works. 

\iiihno Salts .. .. 7Jd.— -Od. fxir lb. naked at works. 

Anlmiony Eontachlorido Is. per lb. d/d. 

Huiiv.idino Base .. .. 48. Cd. per lb. 1(K)% basis d/d. 

Chloride 95% .. Is. 3d. per lb. 

//(lilorphenol .. ..48. 3d. per lb. d/d. 

/'Chloranilino .. .. Ils. per lb. 100% basis, 

o ('rot»ol 19/31" C, .. 43 d.—5|d. per lb. Demand 

moderate. 

j't CrcRol 98/100% .. 2s. Id.—29. 3d. per lb. Demand 

moderate. 

t losol 32/34° C. .. 2s. Id.—29. 3d. per Ib. Demand 
moderate. 

!hi hloranilin© .. .. 3a. per lb. • 

I'lcliloranilino a Acid 28. tkl. per lb. 100% basis, 
p Dichlorbonzol .. .. £75 per ton. 

i^K'diylaniline .. .. oa. per Ib, d/d., packages extra, 

I’otumablc. 

DiiiH'fhyaniline .. .,28. 6d- per lb. d/d. Drums extra. 

1'iriiirobonzoue .. .. 9tl. per lb. naked at works. 

i'imtnn Jilurbenzol .. £84 10s, per ton d/d. Advanced in 

sympathy with benzol. 

I’niiiiutoluone—-48/50‘*0. 8d.—9d. jwr lb. naked at works. 

06/08*0. Is. 2tl. per Ib. naked at works. 
I'lI'lK tiylamine .. ,. 38. 2d. por lb. d/d. 

Mniu.ihioviKjnzol.. .. £03 per ton. 

'' N M'hlhol .. .. 2s. 5d. per lb, d/d. 

i’hthol .. ..Is. Id. per lb. d/d. 

' ^ M'iiihylamino ,. In. 4|d. per lb. d/d. 

'I'hihylaniine 4s. peril), d/d. 

Aiiiamiine .. .. Ss. 3d. per lb. d/d- 

^ ^ 1 'I'uiilino .28. 4<1. per lb. d/d. 

h' ti/.cno .. .. 5id.—5Jd. per lb. naked at works, 

' ' ' 'Cjlorbonzol 28. per Ib. 100% basis d/d. 


Nitronaphthalene .. lljd. per ib. d/d. 
p-Nitrophonol .. .. Is. 9d. por lb. 100% basis d/»l. 

p-Nitro-o-amido-phenol 48. Od, i>or lb. 100% basis. 
m-Phonyleno Diamine .. 48. 2d. per lb. d/d. 
p-Phenyleno Diamine .. 10s. 4d. per lb. 100% basis d/d. 

.2 h. 0 <1. per lb. 100% basis d/d. 

Sodium Napbthionato .. 2s. 6d. per lb. 100% basis d/d. 
o-Toluidine .. .. «^d. per Ib. 

^J-Toluidino .. ..3s. lOd.—4s. 3d. per lb. d/d. 

m-Tolnyleno Diamine .. 48. 6d. per lb. d/d. 

PHARMACEUTICAL AND PliOTOORAPHiC 
CHEMICALS 

Acid. Acetic 80^., H.P, . £40 p*T ton. 

Acul, Acetyl Sabc .Nij. .. 3.s. 4(1. - 38. Od. per lb. QukA. 
•Acid, Benzoic B.l’. . . 4s. jx-r lb. Larger supph(*H avail¬ 

able. 

Acid, Boric B.J\ .. Cryst. £54 por ton, Powder £68 

|>er ton. Carriage paid any 
station in (imat Britain. 

Add, Camphoric.. .. lOs.—218. per lb. 

Acid, Citric .. ., l8. Od. per lb., less 0 % for ton 

lots. Market extremely firm. 
Upward tondcncy. 

Acid, Cullic .. 3«. per lb. for pure crystal. 

Murk(‘t very steady. 

Acid, Pyrogallic, Cryst. ,. Os. por lb., for 28 lb. lots. 

Acid, Salicylic .. .. Prices quoted from 2s. 3d. per lb. 

down to Ih. 9(1. for ton lots. 
Mark(‘t rath('r w('ak, but tends 
to improv('. 

Acid, Tanni<^ B.P. .. 3s. per lb. Market quiet. 

Acid, Tartuiic .. ..Is. IJd. per Ib. loss 5%. Much 

firmer with more demand. Up- 
ward fend©n(;y. 

Amidol .. .. .. 9s. per lb. d/d. 

Acetanilide .. . . 2s. 3d. |>©r lb. for quantity. 

Very weak. 

Amidopyriii .. 13s. fkl. pt-r lb. Ncgleded. 

Ammon. Benzoate .. 3s. 3d. —Ss. Od. por Ib. according 
to quantity. 

Ammon. Carbonate B.P. £37 per ton. 

•Atropino Sulphate .. 12 h. Cd. jK*r oz. for Dnglish make. 
Barbitono .. .. 15s. Od. per Ib. Weak market. 

Benzonaphthol .. .. 6a. 3d. per lb. Firmer. 

Bismuth Salts .. .. A steady market. Prico.s according 

to quantity : 

Biamiith Carbonate .. 128. 9d.—149. 9d. per lb. 

„ Citrate.. .. Its. 4d.—ISs. 4d. ,, 

„ Salicylate .. lOa. 2d.—12a. 2d. ,, 

„ Subnitrato .. lOa. 9d.—12a. 9d. „ 

Borax B.P. .. .. Crystal £29, Powder £30 por ton. 

CaiTiage paid any station in 
Gi-oat Britain. 

Bromides- ' Market very firm, although not 

aetive. Continental prices ad¬ 
vancing. 

Potassium .. .. 9d.~ lOld. per lb. 

S(Mliuiu . . . . 9d. — lOjd. ,, 

Ammoniuin .. .. l()ld.-~ls. ., 

Calcium Lactate .« Prices vary over a wide range. 

tjood English make con be had 
from Is. 7d. to 28. 3d. per lb. 
Chloral Hydrate ., ., 3s. IKl. p(*rlb. 

Chloroform .. .. 2s. perlb. forewt. lots. Very steady. 

CreoKoto Carb(jnat(> .. Oh. Od. perlb. Little dennmd. 

(.lUaiacM)! Carbonate .. 128. [Xt lb. for ewt. lots. 

ilexaruiiK.' .. .. 3s. 9d, |h'i‘ lb. for fondgn makes. 

Without mueb inquiry. Large 
Htocks. 

Homatropino Hj'clrobro* 
uiitle .. .. .. 30s. per oz. 

llydroquiiione .. .. 4p.0d.perlb. Fort'ignmake. Much 

firmer. 
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Iron. Ammon. Citmto B.P. 

Ma^notiium Carbonate— 
Light Commercial 
MagneBium Oxi<]o— 

Light Commercial 
Heavy Commen ial 
Heavy Pure 

Menthol- ~ 

A. H.U. H i'. . 

SynUfii' 

MrivumiU 
Kotl oxkIii 

CoiTOHivo Htibliniato . 
WhiU> |)r(X“i|>. . 

Calomel 

Methyl Suhe.ylate 

Methyl Sulplioiial 
Paraformttklohy<lo 

Paral<lnhy<lo 

I'heiiueoUti 

Phonazone 

J’henolphthal'in 

Potass. Bitartralo— 
99/100% (Cream of 
Tartar) 

Potass. (Jitratn 
Potass. Iodide 

Potass. Motahisulphite .. 
Pota.S3. Permnngttnato— 

B. P. Cryslal .. 

Coinincrcial 

Quinine Sulphate 

Resorcin .. 

Salul 

Silver protoinute 
Sod. B<‘nzoate, B.P. 

Sod. Citrate. B PC., 1923 

Sod. Hyposulphite — 
Photogi'aphio .. 

Sod. MetabUulphito eryst. 

Sod. Kitropnisside 
Sjd. Potaas. Tartrate 
(Koohelle Salt) 
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Is. lid.—28. 3d. per Ib., according 
to quantity. 

£36 per ton not. 

£75 per ton, loss 2^%. 

£26 per ton, less 2|%. 

2s.—2s. 3d. per U»., ac<*ording to 
quantity. Steady market. 

7(i-i. .S'roug upwiud movement 
dutr to <lLs*ippf)intlng Japanese 
< rop. 

26s.—^3.'>s. per lb., aeeording to 
quantity. Knglish make. Steady 
demand. 

.’Vhtrkei I'iilher (lat. hut pree^ iiti- 
ehan;jiMl. 

r>n. ;{d. -.Is. 4(1. p('r lb. 

3a. 6(1.—3s, 7d. ,, 

4a. 7d. — Is. 8(1. „ 

3.5. lid. 4.S. 

2.5. {d.---2.s. 9d. per Ih, for carboys. 

slight l,\ l»(“tter iii»uk<'t. 

24h. jx'r D). n<'gl(M‘f<'d. 

3s. t)d. per lb., without much 

inquiry. 

la. 4d.—la. (id. per lb. in free 

bottles and eases. 

♦>H. 3d - tis. 9(1 )>er H». Sli(o\s 

shuht iiiiprovenieiit 

8m. j)er lb. for ewt. lots. Pii’mor 
tendency. 

7s. T'- 6(1. p(“r ll>. In loore 

]>l('iit iful snppK. 


88s. per ewt., less 2^*^^ for ton 
lots. Pirm market. Prices luive 
upward tendency. 

Is. Sd.- -2s. ix?r lb. 

16.5. 8d.—17a. 5d. per lb., accord* 
ing to quantity. Dcmam.! eon* 
tinuoa. 

7Jd. per lb., I-ewt. kega iucludcd. 

S^d.—9d. per lb. carnage paid. 
English make. 

8d.—8Jd. per lb. carnage paid, 
English make. 

2h. 3d. --2s. 4d. per oz., in 100 oz. 
tins. Steady market. 

58. 6d. per lb. 

4.5. per ll>. \'ery (piict. 

Oh. 6d. por Ib. 

3s. per Ib. In mure plentiful 
supply. 

Is. 9d.—28. per lb., according to 
quantity. Much tinner in com¬ 
mon with other citrates. 

£14—£lo per ton. according to 
quantity, d/d. consignee’s sta¬ 
tion in 1-cwt. kega. 

37s. (id.—~60fl. per ewt. nett cash, 
according to quantity. 

ICs. per lb. Le.ifl for quantity. 

77s. 6d.—Sis. 6d, per ewt,, accord¬ 
ing to quantity. Market quiet. 


Sod. Salicylate . . 

Market improved with good'deal 

Sod. Sulphide— 

of mquirj% Powder 2a! 4cl. 
2s. 9d. por lb. Cryst*l at 

28. 6d.—2s. lOd. p(jr lb. Flake 
28. lOd.—3a. 4d. per lb. 

Puro recryst. .. 

lOd.—la. 2d. per lb., according to 

quantity. 

Sod. Sulphite, anhydrous £27 10s.—£28 10s. per ton, accord* 

Sulphonnl.. 

ing to quantity, 1-cwt. kegs 
included. Li large casks £1 per 
ton loss. 

ISs. 6d. per Ib. 

Tartar Rtnotic .. 

la. 4d. per lb. 

Thyino! 

13s. (kf. —15s. 9(1. per lb. for good 

white crystal from ajowan seod. 

PERFUMERY CHEMICALS 

Aootophf'none 

128. 6d. per lb. 

Aubepino .. 

13s. 6d. „ 

Amyl Acetate 

2h. 9d. 

Amyl Butj’rato . . 

7s. 3d. 

Amyl >Salieylato .. 

38. 3d. 

Aiicihol (M.P. 21/22 ('.) 

4s. 6d. ,, Deaivr. 

Benzyl Acetate from Ohlo- 

rinc-froo Benzvl Alcoliol 3s. 3d. ,, 

Benzyl Alcohol free from 
Clilorino 

3b. 3(1. 

Bcnzaldchyde free from 
Chlorine 

3s. 6d. „ 

Benzyl Bonzouto 

3b. 6d* ,, 

Cinnamic Aldcliydo 
Natural.. 

15s. 6d. 

Ooumarin 

20a. 

Citroncllol 

16.S. 

Citral 

10s. 

Ethyl (/innamato 

IHa. ,, 

Ethyl PhthaLito .. 

3«. 9d. 

Etigonol .. 

11s. 

(^ernniol (Pahnnrosa) 

.35a. 

Geraniol .. 

11s.- ISs. 6d. per lb. 

Holiotropine 

8a. 3(1. per lb. 

Iso Eugenol 

15a. 9d. 

Liimlol ex Bois dc Ko.s('. . 

32a. 6(1. 

Linalyl Acetate . . 

328. Od. 

Methyl Anthraniluto 

9.8. fxh 

Methyl Benzoato 

Ga. 

Musk Ambretto .. 

523. Gd. 

Musk Xylol 

19h. 

Norolin 

4s. ,, 

Phenyl Ethyl Acetate .. 

12b. Cd. 

Phenyl Ethyl Alcohol .. 

16.3. „ 

Rhodinol . , 

57s, 6d. 

Safrol 

Is. lOd. „ 

Terpinool .. 

28. 9d. 

VanUlin . . 

25s. 3d. — 263. Gd. per Ibi 


ESSENTIAL OILS 

Almond Oil, Foreign 


S.P.A. 

15a. 6d. per lb* 

Anise Oil .. 

3s. per lb. Firmer market forward 

Bergamot Oil 

I 8b. (Id. per lb. 

Bourbon Goranium OU . 

353. 

Camphor Oil 

75s. per ewt. 

('amuiga Oil. Ja\a 

lO.s. (>d. per lb. Advanced. 

Cinnamon Oil, Leaf 

Gfd. per oz. 

Casaia Oil, 80/85% 

Citron olla Oil— 

9s. 3d. per lb. 

Java 83/90'',, .. 

5«. pi.»r lb. Easier. 

Ceylon .. 

38. 9d. „ 

rlova Oil. 

Ha. 3d. ,, Easier. 

Eucalyptus Oil 70,'7o*\^. 

2s. 2d. „. Easier. 


Lavender Oil— 

French 38/40% Esters 26a. per lb. 
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Lemon Oil 
Lfinongraea Oil .. 
Oraiigo Oil, Swoct. 
(»tto of Rose Oil — 
Bulgarian 
Anatolian 
Valina Rosa Oil .. 

Voppermint Oil—■ 
Wuyno County 
.laponose 
IVtitgrain Oil 
Vandal Wood Oil— 
MysoK* . . 
Austmimn 


.. 3s 4dl. per lb. 

.. 3d. per oz. Dearer. 

.. 13s. 9d. per lb. Dearer. 

.. 27s. 6d. por oz. 

.. 23a. 6d. i^er oz. 

.. I9a. per lb. Verj^ abort 
supply. 

. . 2 la. 9d. j)er lb. 

.. l!»f.. 3d. i-er lb. 

.. lOs. per lb. 

. . 2(»s. ()d. per U>. Atlvaiu ed. 

.. 21h. per lb. 


PATENT LIST 

■| lie (lak-!* Kboii In this list art*, In the cjihO of ApplJcntlons for Palenta 
1 ot )ippll<‘ati(>«b, and In the tiiMo of (.'oJiipJety SfioolflcHtioni aoceptt'U 
i> (i.i of the UlheliU Jonrnal'i mi which the acfieiitiince U nnnouiieud. C'om- 
I ; te Spefiflcations thus advpitUed ne nofonted are open to Itwpoflion at 
I’.iteiit Ofth'p Invmodiufely, and to oj>|>oftltion vrithlii two month'j ol llic 
i,ii uiMU; th(‘> »ro on wile at IB each at the I'Htenl (Unco, Sale Branch, 
Ciiiiit, ChHiieciy Lane. J.<Hi<ion. W.C 2, l.’i dajv aftei tln' <ia(i- 

1 M'li. 


I. Applications 


RoscrlHTiitun fmuuetb. 9138. Ajir. 11. (Kr.» 

_‘o -I IL'L) 

i’.ii iK'ffi imd .Xpprotur wmi). A, (‘Imm I ujhI V. 

tiPiu'Xtf. Centrifugal drying-apparatus. 9U.j. Apr. 
II (Su ] 4.1.23.) 

tiioh'. Kurruic<‘s nr kiln-.. 0.'>.*)3. A}>r. 15. 

(him/. l>j\ing J'nigiitcnlary «*to. matorial 9119. Aju. 

1 I. 

IdM' ' Sn[>arMtiun nl M^l)■^tan<’l•^ litU'ing diflcronl tlmsilN'. 
!i| It* \pr. 14. 

Catalysts <ind earrier.s tlieri'for. 9951. .Apr. It*. 
I’nUrM (‘('nti’il'ugal sojiaratoi's. 9744. Apr. 17. 

StaJ iiK iiim. Carr\ inir nut clu'injcal react ums. 9H.‘*9. Apr. 
17 (Sw IS-,, 19.4,23.) 

\\ 1. . Miiann. KvajinraUng llie vnlat ih- cniist it ii<‘uts t>f 
lull-ill-, cinul.>'U>ns. clc 94tl3. Apr. 14. 
t. Cuinpicle Specifications Accepted 

I :L*:t (1923). 'rravi i's ami Clark. Ltd, Fni-niiccs. (213,999.1 
21. 

i:ku22 (1923). I)u|)ny. Ap}M\iatus for the distillation of 
-'ll t ni luinid substances {19K,9t)l.) Apr. 24. 

II. .Applications 

Cniiald. Drying peats r(« 9953. Apr I(i 

'-.utoii t Jas-prodiicin- plant. 9371, A]n-. It 

(eillit!*^. .Apparatus fur dislillmg cavbonaceou-, materials. 
iM'In. .Apr. 1.5. 

kciifeld, 'rreiilobn. and Sweedris and Co. Vrodiiction of 
: 9709. Apr. 19. 

A\oll. ]Voco»a of couv'crtiiig oils of bigli boiling point 
Mjiii iliose of boiling point. 971H. Apr. It*. (Ccr., 

i -J:! ) 

/■■lliinrcr IVoccstt of increasing viseositv of oil'-. 9-575. 
15 (Swiss, 39.4.2,7.) 

Ik Complete Specifications Accepted 

2;f,xt,9 {1922). Neath. Manufaetuiv of gas from uoub 
'•I iNini eoul and oil. (213,754.) Apr. 24. 

k '73 (1922). Heyl. 'J’lvating oils. (213.949.) Apr. 2l. 
‘''9 (1923). Koppens Co. 1‘urifving gasos. (297,488.) 

\i< 21. 


'■L022 (1023). Dujniy. See I. 

Ilk Application 

k-uiiiK. Liu*as. and A’.L. Oil iVocivisc'S. 
tlj- l-iuer from the higher phenols. 9780, 

1\. Applications 

l'"n.ud. Manufacture of azo-dyesttills. 
k -ui,i\, Lvicas, arid V.L. Oil Pcocesoea. 


Production of 

Apr. 17. 


9703. Apr. 10. 
9780. See Ill, 


Sot*, of Chemiea.1 Xndusliy in Basle. Dyestuffs. 0594. 
Apr. 15. (Swiaa, 19.4.23). 

Soe. of Cheiuiuul Industry in Basie, and Sebol>cl. Manu¬ 
facture of azo-dyestuffs. 9713. Apr. 19. 

IV. —Complete Specification Accepted 

29.154 (1923.) Soe. Aium. Mat. Col. <*1. i'lod. Cliim, 

de Saint-]>enis, Wahl, and Lant/. JVlanufaeture c»f dye- 
Htutfs of the u/ine group. (299.488.) A))r. 2-1 

V. Applications 

CourtauKIs, Ltd., Cilk'.s, Snutli, and 4‘«'mpli‘1on. 'I'reat- 
meiil of cellulose* artificial silk. 999(i. Aj>r. 19. 

Hay. and Wiggms, T(*aj)e A' Co. Vapor ami nuimi- 

facturc thereof. 9389. Apr. 14. 

Holieiiloher S(‘if(‘nfabnkcn Akl.-(«e,s. iVoecss for waNhmt; 
etc. fabric t'tc. 9993. Apr. 19. 

Hough ami Vrivett. Treating papi'i* and bonnls. 9571. 
Apr. 15. 

Union Vliotogiviphiipie Indu.strielle (lOfablmscinents bum 
iero et Jougla Keunis). Ibu'-css of nitiating rt'genei-atisl 
eellulo.so lllms <»r pajicr. 9999. A]>r 19. (l*'r.. 23.4 23.) 

V. —Complete Specification Accepted 

2099 (1923). S( liol/-. linprcgn.d lug yarns, and 

fabnc.s with leather. (192.387). Apr. 24. 

VI. —Applications 

British Dyi-stuffs Ci*rporation, Tdik. F^h*. and Verkin. 
Dyeing acetyl silk. 9583. A[»r. 15 

(3ieini«elic Fabrik (ijie.''heun-Klcktron. J'roduetiun of 
fast black sliades on fibre. 9855. Apr. 17. ((«er.. 17.4.23.) 

VI. —Complete Specifications Accepted 

9943 (1923). Mate and I’nkstom*. B!eai4i\iig teKlilo 
labrn s i-te, (21 f,979). Apr. 24. 

13,137 (1923). Clark anil Co., and Mfbmtock. M«*reen>.- 
inir-macliines. (214.193.) Apr 24 

13,99.3 (1923). ^lorlon Sundour Fabrich, Ltd., ami Kilby, 
Dyeing cellulose acetate tit>rcs. (214.112.) Apr. 28. 

VII. Applications 

Kwaii. 9921 and 9(i22. See X 

Oi'steiTeieliisclu* Cbennsclie \VVrk<' (ic'- Manufacture of 
peiMuIjihurie acid clc. OiKH. Ajir. 1.5. (.\us , 22.5.23.) 

VII. —Complete Specification Accepted 

3173 (1923). Priest. Kibis for burning limestone or tla? 
like. (214.022.) Apr. 24, 

VIII. -Application 

British 'rhoiiLson-llouston f’o., Ltd. Quartz working. 
9W2. Apr. 15. {U.S., 18.4.23.) 

VIII. —Complete Specification Accepted 

7793 (1923). Stocker. Tr<*atinent ofehmai'lay. (214.992.) 
Apr. 24. 

IX. —Application 

Levy, and I'rodor Soe. Anon. Manufacture of corierete. 
998.3, 0714. Apri. 19. 

IX. —Complete Specification Accepted 

3173 (1923). rrie-.j. See VII. 

X. —Applications 

4V>nnafou>:, and Stern A.-(k Vmei'NB to rcKuperate 11*011 
and manganese from slags. 9499. Apr. 14. 

Calvert. Furna<*es for de-tiiming metal plates etc. 9929. 
Apr. 19. 

Ew’un. Mauufdi'ture of olkuli metals. 0921 and 9922. 
Apr. 19. 

Harris. Manufaetuvo of tin-plate. 9778, 9779. Apr. 17. 
douvenet and Mohr, 'rroatment of mispiekol cte. 0590. 
Apr. 15. (Fr., 15.5.23.) 

Lanz. Refined cast iron. 9979. Apr. 19. (<Jer., 23.9.23.) 
Lanz. Moiuifuetun* of grev east iron. 0977. Apr. 19. 
(Ccr., 1.12.23.) 

Levoz. Funiaees for melting and treating ores et('. 9822. 
Apr. 17. (Belg., 17.4.23.) 
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X. -ConipteU Specification Accepted 

<);U7 (192‘J). Kodrian. Smelting and (rolv-sing |ir«i- 
n-HscH. (Il)4,:n4.) Apr. 24. 

XI. —Applications 

BrUi?.li ThninHon-IfouHlon Co.. l..(d. ((o-iior.d Co.), 

lileitrie furnace.^. OiiOo. Apr. I7. 

•loncH. Storage hatt<-nrM, OOOty. .\pr. 

Siinrrjs (Potter). Kloctru- iM <-iiinulatois. OH.'i-t. Api‘. I7. 

XL-Complete Specifications Accepted 

87<5 (1023) MrBloin. I'^loclrir.d ji[ipMfa(us f<ii‘ tfonorallag 
/»/.on<*. (213,07."» ) 21. 

291.^ (15)23). M.ilher and Plntl, Id<l., mid Bart lay. 
Klert rols s. (21 t.020) Apr. 2-1, 

0.317 (1923). Kodiiaii. S4 t X. 

30,713 (192.3) .MoinnO. 

(214,177 } A].r. 21. 

XII. —Applications 

( Vaiiiiiandit nii«! \Cnnoot Hclia)) I )rus (!i^ < a'li. 'I'KOenturi 
Sloom^<‘< 3 )-l'’ob!iek do (lekmondn IJaan, nn<l 'I'ieli-nuin. 
l‘roduetioii <»f tiaii.spori’td snap. 9H71. .\pi'. 17. 

Iternin^way. .Mtniid'a*tur*' of soap. 9392. .Apr. 14. 
/olliiignr. 9.'»7.“>. I 1. 

Xni. -Application 

'I’lc'ka. Afamdacturo ot lapiid \\ at*'j proof «-<»tit my loatei lal. 
0474. Apr. 14. 

XIII. — Complete Specification Accepted 

17.20") (11)2.3). Siiapo ma.l Alohliium. \auu.*.)i. (214,1.31.) 
.Apr. .-1. 

XIV. -^Application 

.Vaugalinlx Clawiiifal Co. Prt)ce.s.s for treating rubber 
etc. 9.’).“)C Apr. 1.*). (C.S. 2o.t».23.) 

XIV. Complete Specification Accepted 

lo,91o (1923). Arark.s. .Mannfaituro of liani inbber 
4-oinpoKi(lons. (214,121.) .\pr. 24. 

XV. - Application 

Kllenbergcn’ uiul Selnc(k«T. J'roduetion of geliilin ami 
ylno frttin ebroino leather ete, 9r»t)2. Apr. 1.7. ((Jer. 
28.1.24.) 

.XV. —Complete Specification Accepted 

2090 (1923). Seliol/. See V. 

XVI. —Complete Specification Accepted 

2H.404 (1923). So*'. Cluni deljtCrande Baioi'.'.e. .Mann 

fa<-turi' of fentdiflei'K. (210,399 ) Apr. 24. 

XVII. —Application 

SUd’len (.'outinuons wu.shing of tiieab inm -.a‘t liarote. 
0.7H7. Apr. 1.7. 

XVm.— Applications 

Ik'xoii and Chur<-li. .Vernting etc. wort in brewing et<'. 
OH.73. Apr. 17. 

Dialilha-.s I'o., Ltd., and Alever. I)eh\<lrfltmg ah-obnl. 
0704. Apr. HI 

HauMer urid Sobotka -Akl.-Ces., and Stern. IVoeess tor 
prorhietioii <4 preparul khih of diastases ote. 9717. \pr. 10. 
XVIII.—Complete Specifications Accepted 
1023 102.7 (1923) Marks See XX. 

XIX.—Applications 

Ifowlen and McDougall Insetlicklea. 5).5T<;. Apr. 1.7. 
Whole. Softemng watir 90^. Apr. Be 
\\ illiain.s. Breservmg limi anU'vogetables. 978,7. \pr. J7. 
XIX.—Complete Specifications ^(cepted 

14,244(1921). So<'. Cbiiu. U«mert Uu RlK7ne. Flasouiing 

food with vanillin. (17.7,789.) Apr. 24. 

i780 (1923). Marston. Treatment of skimmed milk, soun d 
milk, or buttermilk to sepaj-atc cal* Imn Misrinatr uv < a-» in 
/213,9tI2.) Jan. 8. 


XX.--Applications 

(.’aHselia und Co., Cet;.. L. .Mamifacluro of tir.senie coin- 
poiindn of the ttroinatic .soriejs. 9590. Apr. 17. (Ucr., 
17.4.23.) 

DistUU'rs Co., I-td., und Meyor. 9704. Soo XVtIl. 

XX. —Complete Specifications Accepted 

lo23 1025 (1923). Marks (U.S. Industrial -Alcohol Co.). 
Bi oioks ami appuratua for obtaining aleoliola free from water. 
(213,984 -«.) Apr. 24. 

1124 (1923). Howards and Sons, Lttl., and Blag<lon. 
Making .Hynllu'tie menthol. (213,991.) Apr. 24. 

XXI. —Applications 

Dufay. (Vilour photograph v'. 9727. .\pr. 10. (Kr. 

11.0.23.) 

I'nuoi IMiutograpliicjue Tmlustrielk*. 9099. See V. 

GENERAL NOTES 

Offlcial Trade IntcIHsciiee 

The, Departiiient of Overseas Trade (Development, 
and Intelligence, .‘15, Old Queen Street, Ijondon, 
S.W, 1) has received the following enquiries for 
British goods. British limis may r>btain further 
information by applying to the Department and 
quoting the specihe number :— Australia : Leather 
(440) ; Silks (447) ; Surgical and dental requisites, 
gla.s8ware, scientitio instruments, iKsrfumerv and f>ils 
(448); Drugs (44!)) ; Steel (13,520 and 13,521/ 
E.D./E,('./2) ; British India: Tin .sheets (Director- 
tJeneral, India Store Department, Branch No. 10, 
Belvedere Hoad, Lamheth, S.E, 1) ; Canada : Steel 
(l3,477/E.D./E.(;./2) ; Chile.: Steel (9P4‘J/F.L.; 
E.C. /2) ; Qe.rmany : Silk (451); Rumania : ('heniieal 
goods, glassnare (457) ; Santiago da Cuba : Leather 
(409); Smith Africa : Iron, .steel, bras.s (13,539 
E.D./E.C.); llnili’d States : Hardware (400) ; Phar¬ 
maceutical goods, hardware (402) ; Vriiqiiay : t)il 
(9059/P.L./O.C./2), . 

porel$;ii Company News 

A company is being formed in ALsace nitli the 
help of the Salines Domaniales de I’Est for the 
mainifacturc of .artitioial silk. 


PUBLICATIONS RECEIVED 

T nn alDDKnv Tuiimv ,.m) I’racttce ok Pumi’inc. By N, 
Swiiidiii. l’|i. Lonilon: E. Berni, btil., 1921. 

I’riee 42s. 

Si MM.utv Reimiht ov Mines BRANrii ‘ Inve.stioiikAs 
DcniNu 1922. Department ot Mimes. Pp. 27.4 
Ottawa: E. A. Aehmi), 1924. 

I’citi.iCTio.ss i>i Tin-: l)i:r\n'r.Mr.NT of t'oMMKitCE, Bureau 
ol Staovlarfis, Washiimton ■ (.oveiiiment Bn’jitiii;’ 
Ofliee, 1924. I’r lee o edits, ;. 

iNTEnFEaOMETEU M E.tM'IIEJIIENTS OF THE LONI.H: 
W.svF.s i.N THE Iron Arc Sfectrum. By W. I' 
Mee^fi'h ami C. Kiess, .sjeiditilic Papers of tl' 
Biiieau ot Sjamhirils, No. 479. Part of Vol. I'' 
Pp. 27;) 2S0. 

.\1f.\svreaifnt of Lon Hesistvnck by Meins of ii" 
WiiEtTSToNE Briiioe. By P. tVdiner ami A. SmM;i 
s. iditifie Paper No. tM], Pp, 297—300, 

REl>ETKHMtN\TION OF SeCONU.SRY STANnARItS OF W" 1 
l.EN(.TII FIIOM THE .N'ew I.ntkrnationai. Iron Aro. 0 ' 
)V. F. Akum'is. Kr'ss, and K. Burns. .Siru- 

liHc Paper No (7S. Pp. 203—271. \ 
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EDITORIAL 


T he deputation from the Federal Council to 
tho President of the Board of Trade appears 
to have been an interesting occasion. The 
,|\istun' indu.stry is of such vital importance to 
, lii'inistry and its difficulties have been, and are yet, 
,e acute that our columns have on many (Xjcasions 
liceii occupied by a consideration of the problem. 
\fr Sidney Webb apoko of the purpose of the (lovern- 
iiicnt antf the proc((SS of attaining the object in view. 
!( would seem that the general purpo.se of the 
i;.i\rrurnent is to enable, chemistry to he, studied 
,iml pr.Ktised in this country fully and freely and 
III mainlain a dyestuff industry, so far as it is the 
iiiisine.ss of a (Jovernment to maintain any par- 
tirular industry, in such a state as will eonduee to 
i.ur national prosperity and suffice for the needs of 
|!n(i,sh ohemi.sfry. (fhemisls are already familiar 
nitli this nsjteet of the problem and will be pleased 
to Know that the Board of d'riwle is fully alive to the 
iiii|inrlanee of the subject. It is when we come to 
iliM'UKs the proi’c.ss that the difficulties arise; the 
(anernment, though a large shareholder in the 
I'liitish DyestulTs (Corporation, is not in I’onfrol of 
(lie company, and ther<' are obvious rea.sons why 
the President of the Board of Trade should not 
attempt to act as it he were in control. The task 
lit putting that compans into projxtr order is a eon- 
-Klerahle one, the responsibility is great, tho reward 
111 ease of success will be iiuwlequate, the blame in 
the rase of failure will bo heavy. In the.se cii’eum- 
'I allies we can easily believe that Mr. Sidney Webb 
imylit feel some diffidence in attempting to deteruiine 
the details of a policy on behalf of the (lov'crnment 
uliieh other shareholders might prevent him from 

|■lllli^eing. 

* * * 

11 It is practically impossible for the (lovern- 
111 ! Ill to lake charge of the situation, it is even 
I'li'i' diflieult for the. Federal Council to make 
dll.lik'd suggestions. The, ]i'ederal Council has no 
I" III.lie knowledge of the nogotiation.s said to be in 
liii'.jie.s.s and cannot have such knowledge; I'ven if 
d h id the knowledge there are so many factors to be 
I ii idcred that it would be futile for the h'ederal 
Pi iiiHil to suggest to tho directors of the British 
b,'I-I alts Corporation what steps should be taken 
I" ifi guard the shareholders’ interests. And yet. 
In I hr irony of fate, the whole future of British 
I'll ■llll.^t^ v is at stake, and tho people u'ho have 


the, greatest power in the matter and the whole 
responsibility are the company’s directors whoso 
busine.ss is before anything else to earn dividends 
for t heir shareholders, the majority of whom are not 
chemists and care nothing for chemistry. The 
Feder.al Council has jirobably jK'rfonned a u.seful 
.service in putting the chemists’ point of view before 
the Board of Trade, but how anomalous is the 
situation! It Is perhaps better than it w.as, and 
eertainly the members of the dejuitation were to 
some extent reassured by Mr. Sidney Webb : but it 
is rather singular that the future of British chemistry 
should at the moment be in the hands of half a 
dozen men, only one of v.hom is a chemist, and he 
has so recently joined the board that he can so far 
have only just begun to realise the linancial and 
other difficulties which beset the company. If 
half-a-dozen of the shrewdest of our chemists know 
the whole details it might be possible to contrive 
some schemi' which wmdd satisfy both shareholders 
and chemists, but the details cannot be disclosed 
to a large botlv of chemists. That no solution can 
be fouiul we do niA in the least bi'lieve ; we feel 
oonviTiced that a satisfactory solution can be found 
and we hope that it will. Perhaps before it, is too 
lat,e it. might be worth while to sit down quietly and 
consider whether the future of some other vital 
factor of modern (livilisation is dependent upon 
some limited company over whom neither (iovern- 
ment nor anyom' <'lse can exercise control and to 
whom advice must be tendered submissively and 
cautiously because the lack of aceurat<> knowledge 
renders boldness out of tlu' question. 

♦ * ♦ 

We think that the Federal (louneil v'alues very 
highly the invitation by Mr, Sidney Webb to <iom- 
inunieate with Ilia Majesty's Oovernment, through 
the oard of Trade, on the dyestnUs question and 
av other chemical topics. Many problems of 
interest and importance arise from time to time, 
and the Federal (louneil is not only willing, but 
anxious to do all in its jtower to assist this or any 
future (Jovernment to understand and to solve these 
problems. The Federal Clouncirs most essential 
function is to speak for chemistry' as a whole, theo¬ 
retical, academic and industrial, and its members 
arc always at the service of the State and of the 
science they' arc, privileged to re|)resent, and glad 
to devote their time a*nd energy for the benefit of 
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tlic < <muimiiit\. I’olilioiaiis uocosMarilv tend to be 
either individualirttic or .socialistie in (lieir outlook 
t’heniint.s are in ino.st re.speet.s essentially indi- 
\ idiialisi ii’, hut in the organisation of eiK'inistry 
and in the nnseltish way in whieli elieniieal knowledge 
anri skill are jnade availal)le for the ((jinmnnity, 
they show a denuieratie spirit which deserves eoiti- 
niendation from the most rigid and austere of the 
•Socialists. A gre.it oppoitnnitv for ehendsts to 
sIk)W their devotion to tlw comnnmity of eheniksts 
is now Iieing developed in conne.\ion with dheinistry 
House, and this sclieme will afford ahinnlant srope 
for both individual effort and sociid adv'ancement. 
We shidi ret mil to this particular topic at a later date. 
* * * 

'Phosi' who were present at the meeting of the 
London •'Section on Monday evening must, have 
listened witli a great deal of interest to the accounts 
that were given of the use of bauxite a.s a refining 
agent. It is, indi'ed, faseinaling to attempt to 
account for the wav in which bauxite can remove 
both colour and sulphur compounds from petroleum 
products with ease and regukirity, without any loss 
other than that due to mechanical dLsintegration, 
1 ’he pn'paration icipured consists .solely in roasting 
th<‘ mineral to remove the inoi.sture and in grading 
it to a specilied (ineness. Material that has lost its 
aetiv'ity through u.se can be rei'overed with efficiency 
undiminished simply by steaming and roasting 
again. On considering the troubles that arise in 
the refining of jx'troleum by ]>urel> chemical lueans, 
the importance of such a sinifile and reliable Tnethod 
can readily b<‘ understood. tSauxite i,s by no means 
a mineral new to .seienee, as it was first described by 
Berthierin IH 21 , and named “ beauxite ’’bvlhifrcnoy 
in 1.S47 and ' bauxite ” by •St. Clair Deville in 1801. 
The name is derived- and the, derivation should 
decide the controversy that aro.se some years ago 
regarding the correct pronunciation of “bauxite’' 
—from 1x‘s Haux or Beaux, a locality near Arles in 
the South of l<'rance, where the mineral was first 
found. Dev'ille, of course, originated the well- 
known jiroee.ss for producing jiure alumina from 
bauxite for the manufacture of aluminium, fndeed, 
a great many of the names associated with the 
development of the aluminium industry ap]K‘ar to 
be foreign, but this country can claim Faraday as 
till’ lirst to isolate the metal, and now we owe tb<' 
develo|imcnt of bauxite as a relining agent to ISritish 
■scienci'. One wondei-s whether thi.s new use for 
bauxite will in any way reduce the aupphes required 
tor other jiurposcs. Cobalt, for instance, was found 
to ]io.sses.s main advanlages as a material for electro¬ 
plating, but its use for this purpose became eeonomi- 
e.ally impossible, owing to the gri'at develoiimeni 
ol high speed .illoys ot wliii'li it is a constituent 
•'such compelilloll is unliki'ly to affect bauxite, how¬ 
ever, as we were told that there is no relation between 
its chemical constitution and its ellieiencv as a 
relining agent : indeed, the develo|imenl ot this new 
apjilieation should prove a stimulus to its production 
within the Umpire, .a.s material iin-uitable for the 
prfKluction of’alumina may prove highly ellieieiit 
a.s a refining agent. r'' to-V ^ 


SOME SCIENTIFIC ASPECTS OF PUERING 
AND BATING* 

By C. E. PICKARD, A.I.C. 

Tliis ])a])er is an attempt to co-ordinate numerous 
seattererl publi('ation,s on the problems of pueting 
and bating, rather than to present an adtoional 
eontributiou of jiractical re.soarch. Ihiering and 
bating, though differing practically in many ways, 
are identical in theory, and most of the following 
pajxT therefore applies to both processes. 

'I'lie term bating, apjilied to the softening of skins 
before tanning, i.s generally understood to be derived 
from the French “ abattre ’’—to knock off, e.g., to 
bate a jot of one's pretentions. Pucring has been 
stateii to be derived from the French verb “ puor ’’ 
- -to stink, and the smell of a fermenting pucr liquor 
eertahily sugge.sts that some relationship may 
exist between the two words. It seems more pro¬ 
bable however, that the English word “ puer ” is 
a form of “ pure,” from the French v'erb “ dpurer ” 
—to cleanse. I’uerbig is in fact largely a cleansing 
proee.ss, in which hair roots, sweat glands, pigments, 
etc. (eollectivelv' known as “ scud ”) are removed ; 
•and it i.s onl.>’ in recent times that the more specific 
chemical reactions such as the breaking down of 
elaslin and “ interfibr-illarj' ” substances have been 
appreciated. 

The bating jiroecss appears to have been confined 
originally' to the treatment of the heavier classes of 
skhis with ferment mg infusions of hen or pigeon 
manures, while for a similar process applied to the 
lighter skins (goat, shoe]), etc.) and in which dog 
manure was used, tlu' term puering was allotted. 

The scientific achievements in the study of the 
puering or hating process, how'ever, and the conse¬ 
quent introduction of efficient enzyme bates, which 
are used on practically all classes of skins, have so 
confused the two words, that the “ hate ” seems 
likely to iiv'o by its a.ssoeiation with the manufactured 
enzyme bates, leaving the “ puer ” and its unpleasant 
associations to hecoiiie extinct. 

The Action of the Bate 

The study of the bate was undertaken successfully 
first by .J. T. Wood, of Nottingham, wdio summarised 
the results of his re.scarehes as follows :—“ Tlie 
action of the dog dung bate is due to tho action of 
enzymes in conihinafion with organic compounds, 
amines, and salts of ammonia. The character of 
tho priiicijile enzyune in the dung is a proteolyi"' 
one, and re.semhles the tryqisin contained in 1 lie 
])anereati(' juice. I’hotomicrographs illustrat im.l’ 
haling tests by J. T. Wood and showing ela.'-lm. 
an- given on the, ojiposile page ; the sections (A!'-) 
are 21) p Ihiek .and are stained by t he Weigert met In'<1 

'I’liese conelusions have not only been verified by 
siihsequent researches, hut provide tho basis for 
the manufacture of tho dog dung substitutas— 
Fancrool liate and Oropon—whoso successful use 
confirms the laboratory findmgs of Wood, and 
jirovides incidentally a standard material for the 
eiiioid.atinn of related ])roblems. 

• Road before tlio Nottingham Section on March ■ 
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The 0ritkr[On of Batino 

Ttioro still exists however, a good deal of uncer¬ 
tainty as to wliat is the criterion of a well-bated 
skill, and the casual reader of current literature or 
patents on the subject cannot but be perplexed with 
the tangle of theories and new' evidence which is 
constantly brought forward. 

\Vood'8 conclusions simply state to what bodies 
I lie action of the bate is due. The criterion of bating 
Ls a related but distinct study. To the practical 
liating man, the skin.s are bated when they have 
leached the right " feel,” and by long experience 
Old a kind of instinct, the correct condition of the 
-kins can be judged. But it is of interest to go 
lather deeper into the question, for though bating 
rt-as judged by “feel ” and bj' the qualities of the 
iinislu'd leather long before it became a subject for 
-l ientific investigation, and will probably bo judged 



A —C-alf-skm «iwtlon, befure batlOK 


liy tho.se standards long after the whole proceas 
has been oxjiresscd in formiilio, it is ahvaj's of value 
to he able to e.xprcss in terms of definite chemical 
and physical change, the real mechanism of the 
haling process. 

Sistematie, exjK'riment has, in fact, auned at 
distinguishing what is essential from what is un- 
iici ( s.sary or harmful m the bating, so that having 
found the precise changes which must take place in 
the ciinst ituents of the skin, we may judge how these 
' haiiges may be be.st accomplished. 

PRlNCirLKS OP Re.skakch 

llitoic reviewing the work of our chief investi- 
iialors, 1 will indieate. briefly the principles which 
)ia\e iieen employed in researches of this kind. 

1 lit i lianges which occur are exceedingly complex, 
no "K ing both chemical reactions and those of 
"leiiused and unorganised ferments, and it is a 
nil Iter of no little difficulty to say wliat proportion 
'll I hr observed effect should bo ascribed to each of 
til"-' agencies. 


A method based on the biochemical analysis of 
skbis before and after bating wa,s carried out by 
Rosenthal,* w'ho was able to conclude that elastin 
is digested in bating. 'I'hi.s method is, however, 



B —CttU-bkiii Boction, bated with Pantruol 6A fur 2 lira. 


limited by our ineompleic knowledge of the chemistry 
of skhi substaneos. Tlw second metiiod, by w'hieb 
much information of value has been obtained, is 
histological, which treats of the minute structure of 
the tissues and organs of animal bodies. 

Every part or organ of the body, when separated 
into minute fragments, or when examined in thin 



sections under the mioroseopo, is found to consist 
of ccrtaui tissues or textures, which differ hi their 
arrangement in different organs, but each of which 
exhibits characteristic structural features. By these 
features, it is possible to recognise a number of the 
constituents of the skin-. The method of microscopic 
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identification has become very specialised, with a 
highly developed technique, and by the aid of 
selective stains’ it is possible to observe clearly maTiy 
of the structural (dianges to which (he falling of the 
skin is due. 

An interesting atltaii))! to give an actual mechanical 
or numerical value (o the elfect on (he skin of the 
))uering and deliming processes is tha( of Wood, 
Sand and Law,'* for details of which the original 
papers must be consulteil. 

There are also useful mines of information in 
estimating elc iroinelrically (he hydrogen-ion eon- 
centrations'' of baling solutions and skin substances, 
but the results juovide interesting data related rather 
to the ]>hysieal control of bating liquors than to tlm 
structural nature of the .skin. 

IlliSHAKCUK.S ON THE IhOTCl'IS OF H.VTINO 

Turning now to the more recent reports on bating, 
it w'ill have been gathered that the results of bating 
reach much further than the mere removal of lime®, 
and involve the formation of products of enzyme 
action’. 

In a series of interesting contributions to the 
JourHdl of Ihr Suritli/ of Lrather Tratlis ('hemisls, 
on tlm “ I’hysiology of the Skin,” A. SeMiiour-.Iones 
has publislied in detail the results of his investiga¬ 
tions on (ho .striK-tiire of animal skins, and the changes 
W'hieh take ]ilaee in them during their eonver.sion 
into leather, fie denionstrates the actual elfect of 
bating as compared with mere deliming, by the carry¬ 
ing out of e.vjieriments on slice]) grains. One portion 
of the .slice]) grain s])lit was bated with T’am.reol, 
and one half delimed only with acetic acid, both 
being afterwards tanned'with sumac and dried out. 
The author examined the lisitlier and reporti'd as 
follows : — 

I. I’.XNCItF.oI.-TKEXTEI) (lllAlN 

QiinJili/. \ line example of what a skiver .should 
be for .sound leather. 

Colour. I'ale cream. 

'J’criiin-.- Mellow, with the soft streteliing quality 
desirerl. 

Under the MicRO.scorE 

til/ lianxiiiitlid lii/ht. The hairlioles a])])ear clean 
and clear in every instance. Tiiere is no cementing 
elfect ill any single iiKstanee. 'I'he separation of the 
membrane follicle walls is complete. 'The ])a])illary 
membrane is clean, clear and intact, with evidenee 
of siqiaration among the fibres constituting the 
membrane, eleaily showing that something has 
been dige.sfed away. 'The transmitted light is a 
bright \ellow. T>y irflicUj lighl a distmet yellow- 
colour has been shown. 

After this le.ilher h.id been wet back and set out, 
an examination 

liy trail, 'onilled liijht showed • 'I'he hairlioles I'.xhibit 
considerable enlargenniit ; the ]ia])illary areas .show 
long hat-shaped ridgi's ; at the end of each the 
inombrane follicle a]i]ieat.s. 'fhe whole slide gives 
the impression of extensibility and cleanline.ss of 
structure. 'The transmitted light is a light canary 
colour. 


Under reflected light the leather showed a light 
canary colour and an almost translucent sheen, 
giving the impression of mellowness. 

2. The Deeimed Grain 
was now examined and showed :— 

Qualilg. - The ideal qualities exhibited by the 
Pancreoled grain were missing. 

Colour. — Of a brownish hue. 

Tard/re.-—Somewhat harsh, the grain being tucked 
in small nodules. 

Under the. microxcope.- -'The leather showed by 
Iran.'imilted light: No clear hairholes: each one appears 
to be glued up. 'The holes are smaller than in the 
Pancreoled grain. 'The papillary areas are. pinched 
U]) by contraction into ridges re.scmbling shai]) 
cut rugged mountain tops with sealed hairholes on 
their jieaks. 'The slo])e8 are saucer-shaped, again 
illu.strating contracting influences at w'ork. On the 
whole surface the view is as though the grain 
membrane had drieil without being properly tanncfl. 
It looks horny. The trammilted light is a very dark 
orange colour. Jfy reflected light the colour is a 
jieeuliar elephant grey. 

After being wet back and set out, an examination 
showed :— 

Tig imnsrnilted -'The hairholes are ojxmed 

more, but all are, more or less, blocked by the basal 
])art of the membrane follicle. 'The glueing elfect, is 
present, though in a lesser degree than before setting 
out. 'The papillary membrane is less rugged in 
appearance, yet the horny character of the membrane 
lemains ])resent. The traihimilled, light is an orange 
colour. By reflreted light the leather showed a light 
grey shade, of colour, and a sheen giving a homy 
appearance to the membrane. 

'The author states that : 'The im])ressiou created 
by comparing the foregoing ])ieces is that the eon 
tracting influence is due to undigested elastin, whieli 
unless digested, does not tan similarly or e\eii 
comparably to eollagen. 

For detailed accounts of elastin, eollagen and other 
skin substances,(he reader is referred to '* Principle' 
of Leather Manufacture,” by H. K. ITocter, ami to 
t he following papers ; “ The Chemistry of the iSkin. 
by A. iSeymoiir-dones {J.A.L.C.A., 1016, Vol. -M. 
p. 41); “Biochemical Studies of Skin,” by G. I 
Kosenthal {J.A.Tj.C.A., 1016, Vol. XT, p. 463), and 
” 'I'he Chemical (lonstituents of Skin,” by A. Seymoiu - 
Jones (./.S.L.T.C., 1022, Vol. VI, p. 261). To 
present .a survey of skin substances, regarded as t.u 
as may be po.ssible as chemical individuals, Ls beyond 
the scope of (he ju'csent paper. 

In “ 'The Mechanism of Bating*,” J. A. Wil'on 
eoneludcs that bating consists of two distinct pari'. 
(a) Uedueing tbe .skins to a condition of mimiminii 
swelling ; (/)) digesting the elastin fibres present in 
the outer layers of the .skin. 

In “ 'The Itemoval of Elastin During Bating', 

R. H. Marriott criticises the findings of Wilson, . inl 
describes ex])erimenta which show that whilst eki'tm 
is digested 1)\- an enzyme bate, the removal is ii"t 
a fundamental of the process. 

In “ 'The Properties and Action of Enzyme.' in 
Relation to Leather Manufacture’*”, J. T. Wou'l 
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states : “ Although the elastin is completely removed 
from the skin bated by trypsin for a sufficiently long 
l ime, about 24 hours, in practice the bating is not 
continued to this point, but is carried on only for 
about 2 —6 hours. The olastin is only partly removed 
in-lhis time, but the skins made good leather. The 
uritcr believes that it is not necessary or even 
<lcsirablo for the whole of the clastin to be removed 
<ir dissolved in order to let the skin down, but that 
it i.s sufficient for the elastin fibres to be broken up 
nr weakened, in order that the desired suppleness may 
be obtained.” 

In “The Hydrolysis of Collagen by Tryjtsin'* 
b L. Seymour-Jones gives an account of the action 
n{ tivpsin on the collagen constituent of the skin, 
amt .showed very definite digestion (after a prelimin- 
,iry jiassivc period of 24 hours) of the collagen by the 
I I N psin. That none, or practically none, of the 
I ollageii is removed in commercial bating is duo to 
ill',' fact that no concentrations of tryrwin as were 

ii. sed in these experiments are over likely to be 
pii .sent in ordinary bate liquors. 

Ill a “ Note on the Hydrolysis of Collagen by 
I r\])sin*^,” H. H. Marriott critieise.s a number of 
I lie features of the dissertation by F. L. Scymour- 
• liims. The paper contains much valuable informa- 
linn. 

In “ The Action of T'rypsin on Collagen'*,” 
.*;iiiisiiy and Aekermaim conclude that the effeet 
111 lr\"|)sin on collagen de)iend.s essentially on the 
pieliimnary state of the latter, notably on its degree 
111 Huelling and on other conditions of the e,xperi- 
iiieiit. The misconceptions on this fact exjdain the 
I oiiliadietory infomiation which is found in the 
literature dealing with the subject. 

I shall now refer to “ Some Observations on the 
llisliilogy of Bated Skins’*,” by the Rohm and 

II. es (Ill., Ine., Philadelphia. The original paiiers 
uere illustrated by some excellent photo-micro- 
iimpli.s, obtained in collaboration with Dr. (lies, of 
I (ilimilMa University. 'J'he e.xperimcnts earrieil out 
Mild the histological results are .summarised as 
I'llliiwa : — 

(u) Coatskius were bated, in parallel experiments, 
11 ) uith a natural dog-manure bate, and ( 2 ) with a 

iii. iiiiifaeturcd enzyme (or “ artificial ”) bate, (fiip- 
|iin'.;s of (he skins were prepared for histologieal 
ex.uuiiiation, and the bulk of the skins subsequently 
iiiiislied into leather. 

/i’> iid/v.-The histological examination revealed 
tli.ii 1 be elastin was by no means completely removed, 
eiiliei in the case Of the dog-manure bate or the 
•unlii i;d bate. All the skins when finished gave 
iiniiiially good leather in every respect. 

do Calf .skins were bated in parallel o.v|>('i iments, 
(I) using an infusion of ehicken manure, and ( 2 ) 
u uiu a manufactured enzynno hate. It was eou- 
M'l' ied that calf skms and goat skins present more 
III less the two extremes of required enzyme action, 
■0 ie isl .so far as skins for shoe leather are concerned. 

—^qijje amount of elastin still present 
Mb'I liating was considerable, and did not vary 
s-'ii oly between the enzyme bate and the chicken 

III, lie,re .series. 


(«) Goat skins were bated, in parallel experiments, 
with the object of determining whet her there is any 
difference between a dung bate employmg bacterial 
enzymes and an artificial bate using pancreatic 
enzymes, but with different tyi)cs of delimer. 

Results .—In every way the deliming was complete. 
The swelling completely disappeared, and the skins 
were absolutely normal in their fallen or flaccid 
condition. The finger-print tost was normal, and 
the porosity for air also, and no difference whatever 
was ob-served in this re.spect between artificial and 
dung bates. 

The pajiers conclude : “ It remahis to be seen if 
there is any action going on, due to the presenne of 
enzymes, that has not yet been made visible under 
the microseope. I imagine that the substance, 
usually referred to as ‘ interfibrillary substance,’ is 
distributed as an unformed jelly or viscous liquid 
in the fibres of the skhi, and subject to ehango in 
every step of the manufacturing process in the 
beamhouso. ...” 

“ . . . From the point of view of the practical 
tanner, there seems to be little doubt that the 
removal of such intcrfiluillary substance, which, 
along with hair-roots, sweat glands, etc., is generally 
de,scribed as ‘ scud does constitute one of the 
mo.st important functions of the bating ]>roces 8 . 
'J’he phenomenon of the scud flow'ing out from the 
skin has not received so much attention as we 
.shouhl wish, and as seems to be imlieated Iry the 
very necessity of the operations in the actual manu¬ 
facture of leather. As an exanqile may l)e taken 
the bating of lambskins in the manufacture of 
glove leather. If an attempt is made to scud these 
before bating, the scud adheres to the knife in the 
form of a substance of cheese-like consistency, 
whereas when scudding is eonductetl after bating, 
the scud (lows freely from the skin, in a consistency 
only little greater than that of yvater.” 

“ From the histological standpoint, I imagine 
that the scientific c.xplanation of the bating operation, 
and of the scud, would present quite a few diffi¬ 
culties, since to my knowledge no selective stain 
has been foiuid for the j)robably very heterogeneous 
mixture constituting the cementing or interfibrillary 
suhstance.” 

A. Scymour-.loue.s'* .sjieaks of the fibre bundles 
as being united by a soft filamentous substance of 
cou-sidcrable tenacity and elasticity, known as 
“ areolar tissue.” Such ti.ssues surround many 
organs of the body. 

Schafer” says that Mall looks upon the hitercellular 
or ground substance as living suhstance (cxoplasm), 
and as bringing all the cells of the tissues iido con¬ 
tinuity. He regards the whole structure, cells and 
ground siilxstanee together, as constituting a con¬ 
tinuum, the fibres being laid down or formed by 
chemical transformation in the exopla-sm. 

Tiik Remainino IhionLEM 

The priueijial remaining problem now is what 
happens to this interfibrillarj' substance. Chemically, 
the, matter if not simple, because both collagen and 
h yaline, when o verlimed, “’pye ehemieiiJly .ohaijgcd, 
so 1 hat_they a rc capable of being at tacked bj trypsin. 
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Some inforuiiitioii jniglil. he got froiii thi^ ciDn- 
jiosition of fhe .scikH". Aii analysts of a send from 
English sheep grains showed only O KH pei’ e(mt. 
of nitrogen, equivalent to about I ])er cent, of skin 
.sul)sfanee. The fat eontont was 7-li) g. ])er litre. 

Wood also fouml that a sample of simd taken 
from maehines which had been scudding shec])- 
grains out of puer, contained 24 02 g 7 >cr litre of 
total solids ; - - 

Inoij/iiiiic . . . 4 

Fivv. fat . . . . . . 7 {iS 

Orpiaiiit; ()K)t fnt) .. 

'I'hc last item, of course, contained the organic matter 
of the dung, in addition to the interlihrillarv sub¬ 
stances. 

Eherl<‘ and KralP® analysi’d the fatty matter 
which adhered to men's knives {afti'r the goods had 
lieen puered) in scudding lamb skins for gloving 
work. 'I'licv obtained the following re.siilts :— 

O/ 

Wator . . . . . . , . . . . 2!) 7 

Fat (]iir/^(.']y fat) .. .. 42*0 

Fat(y acuJ.s uoinluinifi n ifh liino .. .. (> ♦» 

An)iJnjinf>iH niattt'r soliihjt* in uiilar 3 H 

Jfair and iiiHoInhIo alhnrninou.s hodi<'s . . 14-t 

Asli (contuniing •>7‘!o CaO) . . . . 3-5 

Attempls have atso beiai mad<> to estimate the 
cl■menling substances by analyses of puers before 
anil after the skins have been put through Here 
the results are iiiHueneed by the amount of nitro¬ 
genous matter brought into solution from the puer 
itself, while if an artilicial bate is used, a eonsideiable 
correction is necc.ssarv for th(' ])rodu<,l.s of en/vme 
autolysis of glandular matter in the bate, wiiose 
solubilities are paitly dejx'iidcnt upon the nature 
and relative concentrations of neutralised and free 
deliming agents. 

With regard to histological examination, it has 
been suggested by Jerome Alexander®" that the use 
of the ultra-microscope and darkened field might 
reveal features of the interlibrillary and other sub¬ 
stances which are invisible in the illuminated field 
of the ordinary high-jKnver microscope. T'hc same 
authority also criticises the use of stains and alcohol 
in the pre])aration of skin sections, since the structure 
of the colloidal substances may be changed by 
treatment wilh such active leagcnts. 

Procter®' stfites that the cement substance seems 
to be removed by liming. Jf this is so, then there 
cannot be .uiy citect on it in the bating. 

It may at least be said definitely that th(^ skin" 
substances which are di.ssolvoil in a puer or bate, ' 
are hydrolysed almo.st as completely as gelatin Ls , 
when the latter is boiled with dilute sulphuric acid./ 

I’iu)oi{k.s.s 

Instead of proci'cdijig finally to summarise the 
present stale of knowledge of the sciem'c of bating, 
w'hicb i trust lias liccn conveyed in this paper, T am 
tempted to make a h'W observations to illii.strate the 
futility of generalising on a subjict so involved. 
Early in the paper, I referred to “ En/,\nues, " which 
are conveniently defined as organic “ catalysts.” 
Both the words however, explain nothing, and nu-rely 


serve ojijrortunely to cover an obscure idea which is 
not fully understood. In passing back from the 
word to the idea, it becomes easy to believe that 
'■ the subjective abstraction has an objective exist¬ 
ence,” or that beeau.se there is a word, something 
real must lie behind it.®® 

d'he same might- also be applied to skin substances, 
many of which cannot strictly be reganled as distinct 
chemical entities, but as related forms of protein 
matter, diflering .slightly in elementary composition, 
each difi'erently modified by events in the history 
of the skin, its .souice, its post-mortem changes, and 
its trcatTiient in the beamhouse, and which exist 
together in a natural and elaborate structure which 
nerv'e matter, hair roots, bacteria, and the factors 
of life itself have eombined to build. 

But far be it from me, in emphasising the incom- 
])letenc.ss of our knowledge, and in hinting that we 
are only on the fringe of the cause and eflect of bating, 
to aebnit that the phenonnma are beyond us. “Nature 
presents to our senses a panorama of phenomena 
co-minglcd in endless v'aricty, so that we are some¬ 
times overwhelmed and dazed by the apjiarcnt 
complexity’ of empirical knowledge. It is the work 
for the intellect to educe the elements of sameness 
amidst, diversity, and to sec differences amidst 
apparent identity'.” 

By such means did the old-time puerman, aided 
by empirical knowledge and in.stinet, regulate lii.s 
puer liquors and prepare his skins for leather ; by 
such means has it been ])Ossible to eliminate mucli 
of the uneertauity of the puering or batbig process 
by' the introduction of manufactured and standardised 
enzyme bates ; and by such nieans, aided by logically 
conceived experiment, will the scientific as]W‘ets 
of the problem be correlated and finally understood 
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A NEW METHOD FOR EMPTYING 
CARBOYS. 

By J. ADAM WATSON. A.C.G.I., F.I.C. 

As tliere are many occasions wlien it. is noeossary 
1(1 remove a definite weighed quantity of liquid from 
a carhoy, and in view of tho rislcs attending the 
obvious method of pouring when tho liquid is either 
corrosive or gives off dangerous fumes, the following 
method is suggested in the ho]ie that it may be of 
use to any who have been faced with the same 
(lillieidties as the author. 

Having to handle both concentrated sulphuric 
Mild nitric acids in quantities which though con- 
sideralile did not permit of employing large storage 
tanks, the po.ssible risks were continually brought 
lo our notice. Carboys are on the whole rather 
11'caehcroua things ; when full their weight renders 
I hem liable to slip as it Ls only possible for two 
icrsons to co-o|xn'ate efficiently in their handling ; 
lurther, when, in weighing a quantity of acid, it is 
desired to atop pouring sudderdy, there Ls great 
liability for the liquid to splash out of the mouth. 
\I1 these considerations led us to trj' to devise 
M line safe and simple way of handling the.se contamers. 

The most obvious method of inserting two tubes 
into the carboy through an air-tight, bung and 
tilowing air through one tube into the carboy is 
dilticult of application owing to the varyhig size 
and condition of tho carboy necks. Also, it is 
Kubject to the grave risk of the carboy bursting 
iiiiiler the pressui'e. Eventually an adaptation of 
this method was evolved which, as far as we know, 
has not Ireen used. 

The carboy is placed in a box provided with an 
air tight door and a pipe pas.scs through the bo.\ 
into the carboy and delivers into a tray standing 
on the platform of a weighbridge. Air is blown 
lido the box and the liquid is thereby forced out 
ot the carboy tip the pijie to tho tray, where it is 
collected and weighed. T'he box is placed at a 
convenient height abov'e the ground, so that the 
i .uboy may be reaihb placed inside, after whicli 
the lioor is closed. 'I^ie pipe w'hieh is to deliver 
Ihc liqtiid passes through a packing-gland in the 
lo|i of the box so that it may be drawn ux> out of 
the wav when it is de,sired to change the carboy. 
The jiacking-gland penuits this movement of the 
pipi without impairing the air-tight projrertics of 
the box. J5y connect.hig this pip<! by means of a 
iiiiion with the rcmahuler of the pqsi line t.o tho 
tr.iy the whole system is made simple .and is easily 
"oihcil. An air exhaust is also fitted to the box 
111 order quickly to reduce the pressure inside to 
tied of the atmosphere. The tray in which the 
ai id lo be W'cighed is collected is fitted with a short 
Old let pijie which delivers into a funnel large enough 
lo (o[ic enth the flow of liquid from tho tray and 
llo^ tunnel in tuni is connected by a pijie with 
til tank in which the acid is to be mixed. While 
III. hay is being tilled the outlet is closed by a plug 
IHioiilcd vvith a long handle so that it may be 
" iild.N removed. 'I'he whole system is set np in 
|•||| li a w'ay that the end of tho delivery pijK' from 
11 " carhoy is at a higher level than the liquid in 


the carhoy, therchy preventing any syphoning 
action while the pijK' line is laid, so that there is a 
fairly steep shqic both to the carhoy and to the 
tray. As both sulphuric and nitric acid have to 
bo dealt with, the slidmg pijx) Is made of ahiminiiim 
and the remainder of the pipe line of iron pipnig. 
The tray is of wood Imed with thick lead and the 
plug is of load fitting into a lead seating. 

The advantages of this system are fairly obvious. 
In the first place, a.s there is no difference of pressure 
betwt'en the inside and the outside of the carboy, 
there is no liability to bursting. It is a simple 
matter to ]>laee tfie carboy in position, and all 
danger of splashing may bo overcome by tying a 
piece of stout pajter over tho mouth after the removal 
of the bung. 'This paper will offer no obstacle to 
tho insertion of the sliding pipe, but wdll prevent 
any liquid isstiing from tlie, carboy while it is being 
moved. By using the air exliaust in the box the 
flow of liquid from the pipe can he stopjx'd instantly 
so that it is easy to weigh a definite quantity by 
the use of the weighbridge. Although tliere is still 
a considerable amomit. of fummg when handling 
strong nitric acid, yet, by this system, there is no 
necessity for the workmen to eotne into the region 
of the fumes. This system has been worked for 
about tw'o years without any trouble and with 
coiLsiderably less uteonvenienee than attended the 
old method of emptying the carboys by hand. 

THE ADVANTAGES OF MECHANICALLY 
SLAKED LIME 

(From a Correipondent) 

It is very remarkable that even in tho chemical 
industries a large proportion of the lime used is 
still of the hand-slaked variety, whilst small users 
of lime, not only chemical works in general, but 
builders for example, have not yet realised the 
advantage of mechanically-slaked lime. Unques¬ 
tionably in thi.s respect wo are behind tho Continent, 
where the sale of pure dry .slaked lime in bags is a 
flourishing industry and the material finds an 
astonishing variety of uses. From a purely chemical 
point of view, mechanically slaked lime has the great 
advantage that it is a pure product, practically 
100 per cent, calcium hydrate, contaming no free 
lime (CaO) and no unslakeablc maU'rial, whilst it 
Is in the form of .such an excessively fine and uniform 
powder that it is almost semi-liquid in mechanical 
propcrtic.s and possesses pronounced lubricating 
qualities. Fiirtbcr it can be supplied without 
dilliculty either entirely free from moisture, or with 
any pre-detormined and definite amount, such os the 
1 per cent, required, for example, in chlorine absorp¬ 
tion and the manufacture of bleaching powder. 

The machines used for slaking lime are of dilTerent 
types, but one general priueiple largely employed 
is to slake the lunqts of quicklime with jets of water 
in a revolving screen chamber enclosed in a large 
outer casing. 'J.'he lime as it is slaked falls to a dust 
of dry hydrate which passes through tho perfor¬ 
ations into the outer chamber whilst all stones and 
unslakeablo material are left behind. Tho large 
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volume of steam given off, representing about 5 per 
cent, of the total weight of the lime, is caught in a 
jet condenser, and the water, heated nearly to 
boiling point, is used for slaking through the jets 
in the revolving screen. The slaked lime dust is 
then conveyed along in the inner chamber, being 
thoroughly agitated and mixed in the proc('s.s, with 
the result that no tra<ie of free oxide is left in the 
product, which is discharged at over 200° k’., in an 
absolutely uniform and exce.ssively fine powder of 
almost chemically ])ure hydrate ('afOlllj. Kxtra 
water can, of course, be added if desired, so as to 
give any tlcsin'd moisture content to the finished 
product. I'Vom the point of view of the chemical 
or other works where large quantities of lime have 
to be slaked I he process is almost a revolution in 
com])arisou « ith the laborious, objectionable, exj)en- 
sive, and clumsy method of .slaking lime by hand, 
.spreading it out over a large area of floor, and obtain¬ 
ing a prodmd. which eont.ains lumps, all the stones and 
other uuslakeable produels, and generally an irregular 
content of free un.slaked lime as well. 

The advantages are e(iually important for users 
of lime, who obtain a pure and definite prodiict 
which can be mixed with water exactly as required 
without any waste and which will keep indefinitely 
and is packed in bags. In the building trade, for 
example, Ihi.s woidd save at lea.st 50 per cent, of 
the lime u.sed a.s compared with the pre.sent anti¬ 
quated method of digging a hole at great expense 
and slaking lime in it, the greater part of the lime 
being not only never used, but also always expo.sed 
in a wet condition to the air, and absorbing carbon 
dioxide, for example. 

T'he advantages of meelianieally slaked hydrated 
lime are very apparent in connexion with water 
Bofteiring by the lime-soda (vrocess. The constancy 
r)f eompo.sition and freedmn from impurities together 
with the meehaniea.1 condition of the product arc 
of the. utmost importanoe in this proce.s.s and lead 
to regularity and ease ol control. 

Another very valuable use of mechanieally-slaked 
lime w Inch is now beginning to attract attention in 
Great Britain is in concrete mixing. If .slaked lime is 
added to the extent of about S -16 per cent, of the 
weight of the cement, the advantages in the finished 
eonerete are veiy pronounced. Thvis, for example, the 
plasticity of the ma.ss is increased, so that le.ss water 
can b(v msed for mixing, giving therefore reduced 
segregation and less tendency to cracking, whilst 
the residting concrete is much more dense and non- 
poi'ous, and the waterproof (pialities are increased to 
a very remarkable extent. The.sc results are obtained 
because mi'chanically-slaked lime is in the form of 
very fine particles «Inch act as void fillers, and b(«ause 
lime has more lubricating a< tion than other materials 
of the same class 


Prof, M. 'J'. Bogert, profe.ssor of organic chemistry 
at Columbia University, ha.s been elected chairman 
of the U.S. National Kescaroh Council committee on 
chemical research on mcdioinal substances. 


DEPUTATION FROM THE FEDERAL 
COUNCIL TO THE BOARD OF TRADE 

Mr. Sidney Webb, the President of the Board of 
Trade, received on May the Cth a small deputa¬ 
tion from the Federal (ilouncll for Pure and Applied 
Chemi.stry to discuss the position of the Dyestuffs 
Industry ; Sir Sydney Chapman, Mr. I’erey Ashley 
and Major Church, M.P., were also present. Sir 
William I’opc introduced the deputation, which 
included I’rof. W. P. Wynne, the President of the 
Chemical Society ; Prof. H. E. Armstrong, a past 
Pre.sident of the Ghcinical Society ; ITof. .1. F. Thorpe, 
Honorary 'I’reasurer of the Chemical Society ; 
Mr, H. E. Coley, Chairman of the (’hemical Industry 
Club ; and Dr. S. Miall, Honorary Secretary of the 
Federal Gouneil; and explained that the Federal 
Council consisted of representatives from the (Chemical 
Society, the Society of Ghemical Industry, the 
Association of British Chemical Manufacturera and 
all the other organisations connected with English 
chemistry. He urged that the dyestuff industry 
was es,sential to the progress of organic chemistry, 
including pharmaceutical and many other branches ; 
that the progress of research in organic chemistry 
was inseparable from research in th(! dyeatuff industry 
and that no steps should be taken which would allow 
the control of advance to revert to German hands , 
ho pleaded that any arrangements made between the 
British Dye-stuffs Corporation and the German 
lnteres,sen-Gemeinschaft .should respect the original 
intention of making the dyestuffs industry here free 
from Gennan inrtuence or domination. Prof. W. P 
Wy nne referred to the great develofiment of ohcmienl 
inquiry which had taken place in this country, 
estx'cially in organic chemistiw, during the last few 
years, and stated that if German discoveries in 
dye.stuff.s were to l>e relied upon for the British 
rlyestuffs industry an avenue would be closed to a 
number of highly trained and efiieient (hemi.st.s 
Prof. H. E. Armstrong said that whereas formeily 
it was necessary for a chemist to rec<’ive training m 
ro.search in Germany, it was now possible for him to 
acquire as good or even better training in thi.s 
country ; that it was essential to attract into 
chemistry men of ability who could advance a scieia c 
which was of great importance to every' manufaeturiiie 
indu.stry, to agrieulttin! and medicine, and that cveiy 
possible (uicouragement shotdd be givetv to the jini- 
motion of chemistry here. He tliscussed the serious 
effect on the natural indigo industry of India caused 
by the cessation of re.sv'arch in this industry'. 

Mr. Sidney Webb in replying stated that the 
matter was one in which polities played no pail 
All were agreed as to tlie purpose ; it was the process 
of carrying this out, which was difficult. The present 
(jovernment, and indeed all Governments, reoogni ed 
the necessity of ivromoting scientific research anil 
.supplying ojiportunities and freedom for carry mi; 
it on. He was convinced that the research wml' 
in the dye-stuff industry should be done here lo 
British trained chemists, but the method of seeuimi.' 
this was not easy. As regard.s the proposed ague 
ment he pointed out that the Government was unt 
a party' to the negotiations, but he w'as sure that no 
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agreement would l>e concluded which was not con¬ 
sistent with the original purpose of tlio British 
Dycistuffs Corporation. He agreed that there could 
be no monopoly in research in this industry and he 
realised that tlie dj’cstuffs industry wjls (‘ssential to 
the })rogress of chemistry as a whole. Ho hoped that 
what he said would to some extent reassure the 
di‘j)utation and that the h'cderal (bimeil would 
continue to communicate with tlic Board of Trade 
on this or any other chemical topic. 

Sir William Pojk; thanked the Piesklent of the 
Hoard of Trade for receiving the deputation and for 
Ins sympathy with their views. 


FORTHCOMING EVENTS 

]'2. Institute or Bkkwjno, London S^'cfion, the 
Kngincers’ Club, 3U, Coventry Street, W.tt, at 
7.30 p.ia. “Some Experiences in the Erection 
and Use of C^mcreto Vessels in the Br^'wery,” 
by E. H. (’oilier. “ Note on a Dust-queiu-lnn^ 
l*lant,’' liy V. A. Einzel, M.A. 

W.w 13 UoVAL PlIOTlX.HAT'niC SoClETY, X), lluSSrdl 
Square, \V.(\ 1. at 7 p.m. “ Plioto^rapliic 
Record ior Astro-physual Research,” by ]*. 
Hutlcr. “A Note on ilio Factors Aircotinp; 
Crain Si/e in Emulsions,” by F. E. Rejnvnk. 

M,i,\ 1.3 In.stitutiov uf Civil Enginekkh, Ureal (icorge 
Street, Wi'ntminster, S.W. I, at C p m. Annual 
Ccncral Meeting. 

l;t Institution- of Ih/mouruM I'm-HNorocKsTS. at 
the Royal Society of ArLs, John Slrect, A<lel()})i, 
W.C. 2, at 5.31) p.m. “ Tlio (leology ami Oil 
Measur<‘s ol South-East Persia.” by U. K. 
Richardson, A.H.C.Sc., M.lnst.P.T. 

M.i\ I I Hhittsu Kmi'Iiuo Exhibitton. Cunferonccs on 
-lii'I'Jl. ” Heredity as the Basis ol National and In¬ 
dustrial Efljcioncy. 

M.«\ I'l Chf.mk’al SoriETv. Ordinary Scientilic Moei- 
iiig at Burlii ;don Honsf, Pnradillx. W 1. at 
H p.m. “The Broino-deiivativca ol 1-Metliyl- 
gl.voxaline and the Constitution of ‘ (Idoro.val- 
iiH'tliylin,’ ” by I. E. Balaban an<l F. U. P\ man 
“ Synthesis of Amygdalin,” by R. CamplKdi and 
W. N. Haworth, and “Reactivity and Radia¬ 
tion. The Photochemical Union ol llyjlriigeii 
and Sulphur,” by R. G. W. Norrish and E. K 
RideuI, 

M.i' 21 Royal Socilty of .\iit.s, John Sirtad. Adel}dii. 

W.(’. 2, at 8 p.m. (Trueman Wood fa-cture) 
“The Outlook in Chemistry,” by Sir W. J. 
l*oi>o, K.B.E., D.Sc., F.H S.‘ 


M.'iiihrrs of tin* Swiidy of (Jiemieal liulustry arc 
uoilvd to attend the mei'ling of the Organic Industries 
Uioiip ot tin' Socicte de Cliimie Tmhistricllc. to Ik* hold on 
13. in the Rooms of tlie Sociele Fraii(.*aise de Hhoto- 
vi.ij.luc. 51, Ruo dd Clichy, Paris, when the following 
p.ipi-rs will be rend : —(1) “The Synthesis of ‘309’ and 
Ot-- * hanges brought about in the thernpeiitie action of the 
d''!i\alives of this family by chemical inodilications ” 
kinematograpb iHustrations), by Monsieur E. 
FMiimaii, and (2) “Tlie Thickening of Paint,” by 
M"iiM('ur Ch. Coffignier 


SOCIETY OF CHEMICAL INDUSTRY 
ANNUAL GENERAL MEETING, 1924 
PATRON 1 H.M. THE KING 

In accordance with the provisions of by-law 68 
notice is hereby given that the Annual General 
Meeting of the Society of Cheiuical fndustry will 
be held in the Arts Theatre, The UniviTsily, Liver¬ 
pool, on Wcdne.sday, July 9, 1924, at 11 u.in. 

d'ho following is n Preliminary Programme of the 
meetings to be held in Liverpool on July 9-12 in- 
clusivo. 

Wednesday', Jdlv 9,— Morning ■. Council Meet¬ 
ing. Annual General Meeting in the Arts Theatre, 
the University. Presidential Address by K. Prank- 
land Armstrong, D.Sc., F.K.S. ; Afternoon, : business 
.Session in the University. Visit to White Star 
Liner “ Cedric,” and tea on board by invitation of 
tlie White Star Lino. Evening: Kr^eej.tion and 
Dance at the 'J’own Hall by invitation of the Right 
Hon. The Loid Mayor of iJverpool (Arnold Rushlon, 
Plsq.). 

Thursday, Jui.y 10.— Morning : Messel Memorial 
Lecture by the Right Hon. Viscount Lcvcrhulme, 
in the Arts Theatre, the University, and presentation 
to the I..eetiiier of the Society’s Messel Modal for 
1924. Visit to the works of Messsis. Joseph Croslield 
& Sons. Ltd., VVhirrington. Lumheon by invitation 
of tlio Directors. Afternoon : Inspection of the 
Works. Evening . Annual Dinner of tlie Society 
at the Midland Adelphi Hotel. 

Friday, Judy 11. Morning-. Business Session 
in the University. Lunclieon at the Midland 
Adcljilii Hotel, by invitation of the Chairman and 
Directors of tlie Ihiited Alkali Co., Ltd. Visit to a 
Works of the United Alkali Co., Ltd. Evening : 
Diiuicr at Lady Jxiver Art Gallery by invitation of 
the Chainnan and Directors of Messrs. Lever 
Brothers, Ltd. 

Saturday, Jui.y 12.—^Visit to Lake Vynnvy. 
Inspection of Liverjxiol Corporation Water Works. 

A detailed programme will be .sent later to every 
member of the .Society. 

Mombors are asked meantime to note that the 
raihvay companies in Groat Britain (except the 
Metropolitan and London Electric Railway Com¬ 
panies) have agreed to issue, tickets at the ordinary 
single fare and one-tliird for the, double journey to 
passengers travelling to attend the meeting. The 
tickets will be aY-ailalile from July 8 to 14. 

DEATHS 

J'’,v;uih, Xiinei.lii \V. (el.'clt'd (.1 tin' Soiitli Rastern 

.\id-u'u!I ural ('oll.'re, Kent. Lecturer in 

Choiiiislry. On March (i, 1921 . 

(hill, John li. (eleeled lUU.'i), uf 19 , Glenlyon Road, KUliaiii 
Park, Loudon, 8 .K. Cliunii.st. On March 27 , 1921 . 
Hoiilehaii, Dr, Arthur R. (elected 1919 ), of Messrs. K. I. 
till Pont de Neuionis and Co., Wilniinelen. Del.. 
ICS.A. As.soeiate DireeU.r of the .laekson Lalx.ratory. 
Oil March H, 1921 . 

MeAlloy, Janies (elected 1910), of 193, llrooinloan Road, 
(lovan, Ghnsgow. General Manager. On February 27, 
1924, 

Tucker, Alex. E. (elected 1894), of 59, Cambridge StriKit, 
Birmingham. Metallurgical (Jliomist. On March 38, 
1924. 
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MANCHESTER SECTION 

Dr, H. Levin,stein presided over ttie nii’etiiifi held 
on May 2 at th<' 'rexiile. Institute, 

A resiihUion of eoud(jlenee with the fmnilv of the 
late Dr, (_i, H, Hailey, Heiiior Demonstrator in 
(theinislry in the llniiensily of Afaneheslei’, vias 
()a.s,sed, 

■‘A Note on the Deteetion of I’ersiilph.-ite in Flour 
and a recent Hleaelunj; .Ajient for Flour,'’ was then 
read l.y Mr, ,1. Miller, F i t', 

Mr, Miller sl.ited that the usual reaeent for deteetiilK 
jier-salt.s in Hour »as a solution of benzidine in 
aleohol. Ills .Miyeestion was, howeier, to use an 
aqueous solution of |iotassium iodide, .-V recently 
ruamifaetiireci lileachinjj: reaeent for Hour, .sold unih’r 
tlie niiine of " .Novadelox B ,” consisted of a mixture 
of benzol 1 peroxide and acid calcium phosjihate. 
Benzoyl peroxide was an oxidising aj'ent and a 
powerful antisejitic, but its use internally had been 
di.scontinued owinji to its |)oi.sonous action on the 
blood. The eenenil pnqimties of benzoyl peroxide 
were reviewed, and the detei tion of benzol I peroxide 
in Hour was described as follows : —'I’lie (lour is mixed 
into a paste with a solution of potassium iodide, and 
heati'd on a. boiline water balh. 'I'he jireseiice of 
benzoyl peroxiile is indicated by (he appearance of 
dark spots. This test will indicate the presence of 
half an ounce of the salt in a sack of tiour (2S(I lb,). 
Nlides were shown illustrating the potassium iodide 
teat for jiersulphates, and there were also exhibited 
paste.s of Hour containing benzoyl peroxide 'ii the 
projiortion of half an ounce per .sack of Hour (2,S(i lb.) 
or an actual proportion of 1 in !)(KM). 

In Ills pa|K'r " On Insulin, " Dr. A. Itenshaw, 
D.IMT., staled that the history of research on 
diabetes showed how very near .several inve.stigators 
had been to obtaining an active panereatie, extract 
resembling insulin. F,veii the method of ligaturing 
the pancreatic diiid used by Banting, to produce 
atrophy of all except the l.slets of Langerlians, had 
previoiisli" beim used by other workiu’s in an imdeav'oiir 
to obtain the. sei-retion of the Islets of Langerlians. 
Zuelzer had nearly a[iproached Banting's discovery 
in llNtH, and this semi-failure showed the importance 
of not giving up a piece of re.search work until the 
truth was finally established. Once. Banting and his 
co-workers had demonstrati'd that such an e.xtract 
could be obtaiiieil, the liner methods of blood analysis 
now available allowed them to overcome the pitfalls 
into which other workers had fallen, and to .show 
that the extract was potent in reducing the sugar 
content of blood 'I'he next step consisted in trans¬ 
lating these i lets, bv idinieal applicalio.i, into a 
I'ccognised method ol treatii’cnt After this, the 
Hiib.seipient ditliciilty of manufacture of insulin on 
the largi* scale had to be faced The generositv of 
Banting and his co-workers in iircscnting the jiatent 
rights in this country to the Medical Uesearch 
(Vamcil could not be overrated. The ('mined had 
assisted chemical linns in their ( ndeax ours to produci' 
insulin on the. large- scale. The mamifact uring 
incthoiD employed were then dealt with in detail. 
As imieh as It) million units of insulin jier week 


could now bo produccrl by one firm alone, or 
sullicient for approximately 7000 persons. 

Another feature w'as the maimer in whieh the 
coat luul been reduced to bring the jiroduet within 
the reach of the poor man. After seeing the 
ingenious methods in use by one large manufaeturer 
of insulin, it W'ould come as no surprise if the cost 
was still further reduced. liLsulin, however, was 
not a cure for diabetes. It was rather like an 
artificial limb which enahled a man to walk after 
one leg had been lost, it had to be used as long us 
life la.sted, and it reipiired a great deal of care on 
the jiart of the jiatient who uses it. 

It was with no sense of disrespect for the very 
fine achievement of Banting when he stated that 
the prevention of diabetes was better than a cure. 
In tiiis respect he would like to repeat even more 
firmly an obixservation made two jeans ago, e.i/., 
that the cause of diabetes was bacterial in origin, 
and that its onset could be a.ssigned to the activities 
of the ti. hili'slinalifi described two 

years ago bv Air. Fairbrother and himself. Bensons 
were given to show how the ferment arising from 
this organism could di.sturb the function of glvcogen 
formation ; and how such disturbance was trails- 
lilted into terms of an inerea.sed secretion from the 
Lslcts of Langerlians followeil by I’xhau.stion of (he 
cells. In other words, the disturbed metabolism 
mot with in diabete.s had its origin in the bacterial 
fermentation present in the iidestines. Such an 
action mu.st be specific in its neutralisation of the 
Hecrction from the I.slets of Langerhan.s There were 
very few bacteria whiidi could act u])on glycogen, 
which was the chief siib.stance concerned in diabetes 
The ferment arising from the bacillus mentioned 
couhl, however, act upon this substance, and it 
appeai'ed probable that there, was some sterei.- 
ehemical rolation-ship between the antiferments or 
antitoxins produced again.st this b.acilhis and the 
insulin or ferment, jirodueed by the Islets ol 
Langerlians. The ferment |)roduced bv (he lattei 
assisted in building u|) glvcogen from glueo.se ; the 
ferment produe.i'd by (he bacillus broke down 
glycogen. Furthermore, it had been shown that the 
liver cells most eoiH'erncd in the storage of glycogen 
from glucose could .ibsorb the bacillary ferment. 

From a eoirsiderat ion of the.se facts it appeared 
that the prevention of diabetes offered the main 
hope. Once (he panereatie i.slets had beenexhau.sled, 
iasulin ap|)eared (he only treatment along passive 
lines. A few early c.i.ses might be iinjiroved if the 
absoiqition .if bacillary ferment could be oheeked 
The organism occurred amongst bad potatoes, and 
Frof. Fowler hail reeenllv described a simikii 
organism occurring in bad rice. The signilieance ol 
this fact in relation to the higher percentage ol 
diabetes amongst (he Hindus could not be over-rateil 
A similar organism occurred in fermenting maizi. 
producing an alcohol Fossiblj' this fermented-maize 
drink w<as responsible for the presence of diabetes 
in a non-civilised race like the North American 
Indians. This bacillus had been found in approxi 
mately three out of every four cases of diabetes 
examined by him. 
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SHAWINIGAN FALLS SECTION 

A mpcting was lield at (he Cascade Inn on March 31. 
Dr. Skirrow, presiding in the absence of the chair- 
Mian, introtlnecd Mr. H. Freeman, wlio gavc^ an 
address on " A Few Problems for Industrial Research 
III Canada.” J)iscus.sing the ever-present fuel prob¬ 
lem, he pointed out (hat ahliough the extreme west 
. 111(1 east of Canada are well supplic'd with coal, the 
ereat iiidu.strial regions of Quebec and Ontario are 
dependent on American su])plies. Ijarge fields of 
benite occur in the prairie provinces, but are praeti- 
, ally undeveloped becau.se the lignite, in order to 
become a satisfactory fuel, must be dried, carbonised. 
Old briipietted. No really satisfactory binder foi' 
lll•lc[uetting had yet been found, but the material 
cif the reipiired cheapness anti physical ])ro|)erties 
,ri Ills to lie in the bituminoas samls of the Alberta 
iimt valleys, awaiting only some well-organised 
industrial research to apply it to what may well 
b. come a great indu.stry. Turning to the mi'tal- 
liiinie.il industry, the .speaker pointed out the e.s.senlial 
diilerences lietween Canadian and American dejiosits 
nf nold, silver, copper, lead and zinc. Whilst’ the 
I.Liicv have usually been concentrated by Nature and 
lie teachable, the former exist a.s sulphides and con- 
1 ,iin large (luantities of materials which must be 
Illumed. Koa.sting and smelting processes are 
' \peii.sive, and (he (morinous ipiantities of iron are 
usually wasted. More iron than is used on the We.sl 
Cii.ist IS mined in British (.Vilumbia in the form of 
1 upper ores carrying iron and thrown on the dum]). 
Ueseareh on elect rolyl ic and other mi'thods of sejiara.- 
(inii could probably make this iron available for u.se, 
.Old at the same time cheapen the ])rodue(i(m of 
(upper. 

In eunnexion with the old problem of siil^ihite waste 
Iniiior, well-know'ii wherever there is a paper mill, 
mention was made the po.s.sibility of recovering 
uood oils by evaporation and distillation of the wa.ste 
liiinor, and the u.se of the.se, oils for preserving timber 
.md 111 the oil-llotation process for concentrating 
low grade ores. As to the odoriferous .soda-]mIp 
proeess, .aside from the problem of making its smell 
less overpowering, there, is that of .su[>t)lying the 
luge quantities of .sodium sulphate required in 
piudiicmg the smell. JOxcellent natural deposits of 
tdanliers .salts occur in Saskatchewan, and need 
unl\ .1 little engineering to work out satisfaatory 
metliods of evaporation and handling to .supjily the 
t ni.nlian Kraft mills, which now import SI,.500,000 
"uitli .iimually. In closing, the author pleaded for 
'-'iiMler eneoiiragement, either fiy private enterpri.se 
"I by the (.iovernmeiit, to the chemist and engineer 
ui these and other problem.s .so important to national 

IHii.pl'lity. 

^ hicly eli.scnssion followed, and after a vote of 
th,lilts III tiie speaker the meeting adjourned. 


1’ .M. Howe, Vice-I’rcsidont of the, American 

III III I, .Society, and at one time engaged on re.seitroh 
''|t "ti'.ictories as senior industrial fellow in the 
.Miiluii Institute of Industrial Research, has ilied at 
thee,II 1 \ age of 30. 


CHEMICAL SOCIETY 

Fresiding at an ordinary scientitie. meeting held 
on Thursday, May 1, at H p.m.. Prof, W. P. Wynne 
reminded Fellows that the I’aniday lecture would 
bo delivered by l*rof. R, A. Millikan at. the Royal 
Institution on Thursday, .fune 12, at ,5.30 p.m., 
instead of .lune, 20 at 8.30 p.m. as previously 
announced; admission would bo by ticket obtain¬ 
able from the Assistant Secretary. Other announce- 
nients were to the effect that applications for grants 
from the Research Fund must be received by .luiie 2, 
and that in the interests of economy the list of 
Fellows would not be, printed this year. 

Mr. H. T. S. Britton read the following two 
papers :— 

The. ehdroiiuJric tilratlon of chromic acid using (a) 
the hydrogen etectrodr, and (b) the, oxygen eledrode,. 
Chromic acid has been titrated ek'ctrometrieally 
with sodium hydroxiele by means of the hydrogen 
electrode and also the oxygen electrode. Some 
of the essential points to be observed in the jire- 
jiaration of hy'diogen electrodes for use in pri'sence 
of chromic acid, eliromates and nitrates have been 
recorded. Ev'idenee has been adduced to show that 
chromic acid dissociated a.s a normal diba.sic acid. 
The dLsaociation HATOiriH'FHFrOi' is almost 
complete in dilute solution, whereas the dissociation 
of the hydroehromate ion. thus HCrO^'Tyll-i-CrOj'', 
is extremely small. The second dissociation con¬ 
stant is 44,-; It) ’ at 18’ (', The use of the, oxygen 
electrode as an mdicator of both hydrogen-ion 
concentrations and end-iioint.s ha.s been demon¬ 
strated by comparison with the hydrogen electrode. 
It has been shown that tin- dibasieity of chromic 
acid, ivs TloFrOj, accounts for some ol the reactions 
of chromic acid and its salts. 

Vhromal.es of thorium and the rare, earths. Part II. 
The chromate.s of lanthanum, prascejdymivrn, 
neodymium, and .samarium. 

Lanthanum, praseodvauium, «eodyniium and 
samarium form tin isomorphous, vellow, diliicultly 
soluble series of chromates of the general formula 
M"' 2 (Cr 04 )||, 8H,0. The variation in iheir .solubilities 
show.s tlu'ir importance in processes of fractional 
])reci))i 1 ation with potassium chromate. The ten¬ 
dency to form .sparingly soluble double chromates ia 
marked in the cases of lanthanum, praseodymium 
and .samarium. Lanthanum forms the salt 
K|. 0 r() 4 .La.^((TO,) 3 ,GlljO. d'he addition of potas¬ 
sium chromate to aqueous salt solutions eau.ses the 
precipitation in the case of (a) lanthanum, of the 
simple chromate, if the e.xeess of |ireeipitant is small ; 
(Ij) pra.siUKlymium, of the simiile chromate ; (c) neo¬ 
dymium, of a mixture of sim|)le and basic chromate, 
(//) samarium, of an indelinite basic jirecipitate. 

Investigations (with Mias 11. W. ('arnellev) were 
ihvseribed by Mr, P. K. Dutt; — 
hnino-dibydro-\ : 2 : \\4riazoU. Part II. Intra- 
annidar migration of the dyad type and intra¬ 
nuclear tautomerism iritlMUt migration. 

This reaction between 1 : 4-iliphenyl-5-ehloro-l : 2 : 3- 
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4)i(> 

triilzole and y)doluidine on the one hand and that 
hetwi'on I-;M-tolyl-4-l)henyl-r(-chloro-l : 2:3-triay.ole 
and aniline on the other lead to tlie fonnalion of 
the .same two ])roduefa, a and 6,wliioh are tautomeric 
ami have the general fornuihe, 

/ N - - N ,\r-- . -X 

(n) RN( )NH' < ■; I {l>) 

' (IH' r, -l>h ' ( H -C d'h 


\ / 

NK' 

In alcoholic hwli'oi'hloric acid either of these 
tHiitotncrisc.s into .mot her h)rm, saeh as 

N 

RX 1 

d'(XHR') -U I’h 

which yields X-nitro.so and acetyl derivative.s. 

Rrof K. liigold thought that the work wa.s 
(aipidile of intere.sting exteirsions to other hetciocy<’lic 
micli-i, hat doahted whether the iiiter|iretation 
oll'cfcd had heen fully Jirovcd. It Wiis to hi' 
ex()ccted from analogy with Diels's addition 
reation that (i) .ind (ii) vvoidd he dim'll;/ 
iutcrconveilihic (a form of ring-chain tautonierisiu), 
so that it was iinneccs.snrv to po.stnlatc an inter¬ 
mediate fonr-inemhered ring : 

X-" “-X ,]SI-- 

RN'IH); ;XR' I KX ' '''(il)XK' j 

(|J^_ ^Cl'h ^^CPh 

(') (ii) 


Farther, the isomeridcs with the properties of anils 
might reidly he anils (iii), (iv) ;— 

X- -:X X-- X 


XR' and XR j 

I ! 1 

RX t; - ('lIRk R'X- ('-FHl'h 


(iii) 


(iv) 


and not the dicycMe bodies siipposed. The dili'erenee 
in their ease of suhsfitntion might he due to the 
blocking np, in one of the' isomeridi-s, of the ]),ira- 
po.sition of the benzene ring involved (R - |ihenyl, 
R'- p-tolyl) The reaetion.s iii^i and iv=?'ii 
were of a well-known I ^yre, so that it appeared [>o.s.sihle 
to interpict all the result.s on eonijiaratively simjile 
and wcll-reeognised line.s. 

Replsnig, Mr. Dutt rem;irked that a ineehanism 
leading to the formation of an intermediate pha.se 
such as 

X-^X 

\ / 

I’hXff- (t—-F.L'h 


II 

XO,H, 

could not he .supported, since the well-known 
reaction, wherchv a substance of the type 
Ns 


II \OH.'F(>.,Kt when treated with sodium ethoxide 

x/ 


is converted into KtO-CHj'OO.d'it with evolution of 
nitrogen, did not take place. Further, the sub¬ 


stances (a) and (6) did not yield nitroaoamines with 
nitrous acid in acetic acid, and therefore could not 
have the suggested alternative structure. 

T’rof. D. R. Boyd discussed experiments (with 
Mr. F. .1. Smith) on:— 

The formation of tripheni/lmfthylphoephinic acid from 
IriphcnylmcllMxypltosplwrus dkhloridc. 

The acid obtained from triphenylmothoxyphos- 
lihorus diohloridc by the a<;tion of alcoholic potash 
(Boyd and (thigneli, T.. 1923, 123, 813) has been 
investigated further. It is shown to be a jihosphinic 
acid, with the formula (C«Hr,) 3 ()'RO(OH) 2 ; and not 
a ])hoa])horu.s acid ester of triphenyl-earbinol, !is 
origina I ly snppo.sed. 

During the hydrolysis of the phosphorus chloride, 
therefore, ;i molecular rearrangement must occur, 
analogous to the change which di-othyl sulphite 
undergoes under the influence of aqueous pota.sh : 
Iii 

((’„Hi)/' () R('h I 3KDH l-tyis-OH 


.() 

--(('fiH,),!' ■ 1>—tKUTr, -! 2KF1 1-2H./J 
OK 


iv 

O Hi +K<)H 

^oaUj 


vi 

O (IHs 

; .S( ■ -i (kHj-OH 
O ^OK 


Triphenylmethylphosyihinie acid is also obtained, in 
sirudl ipianlity, when the mixture of products 
formed by the action of ]>hos])horu8 trichloride on 
triphenyl-earbinol is treated with water. 


ACADfeMIE DES SCIENCES 

On -March 31, Monsieiii' Termier .spoke on the 
changes undergone by the rliamond at high tcin 
()ei-atures. 'These changes, as shown by Friedcl, 
affeet the zones of birefringence. Monsieur Bogilch 
di.scussed the foiiuation of the solid ma.sses w'hich 
sometimes I'log craeibles, explained by a change of 
composition affeeting the fu.sibility. According to 
Monsieur Audihert., explosivi'S decompo.se in two 
stages, and the conditions of this decompo.silioii 
suggest apj)lic.ation in “ fiery " mines in takni" 
measures to ensure safety, Moirsieur Lchciiii 
de.seribed an electrical vacuum furnace with a de\ n '■ 
for mea.suring temperatures accurately, and con 
.sisting of tungsten hejited by an electrical current 
of several hundi'cd amjieres, and surrounded by a 
cover of fused silica bathed in water so as to prevent 
heating. Monsieur Lebeau, who is an old pupil "f 
Moi.ssan, has obtained, in this way, temperatuo'.s 
up to 2400° C. In a pajier by Monsieur K. Andn' it 
a]ipears that phocenic acid extracted from wh.ile 
fat, and fimt isolated b,y Chevrcul, is identical with 
the valerianic acid derived from the root "f 
valerian. 
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On April 7, Monsieur L. Gentil discussed the 
magnetic anomalies observed by Lazarev in the 
Koursk district of Russia, and stated that these 
iiad been found of less intensity to the south of the 
l)arid previously described. The conclusion drawn, 
I hat the anomalies showed the presence of do])osit8 
<if raagnolio iron, had been partly verified by borings. 
A note by Monsieur A. Maya- on the oxidation of the 
plant cell in relation to the moisture content of the 
protoijlasm, was communicated by Monsieur Mol- 
hard, and Monsieur D’Arsonval communicated a 
note by MM. Menard and Foubert, on the curative 
.lotion of ultra-violet rays on certain diseases. Ihof. 
Lc (lhatelier then presented a paper by Monsieur 
Audibert on the decomposition of nitroglycerin and 
I he Abbe Sandcrans described a proce.ss which ho 
li.is originated for making mixed organic oxides 
(ontaining alcohol and benzyl groups. 


EVOLUTION IN CHEMICAL INDUSTRY 

.Vt Ihiiversity College, Nottingham, on March 29, 
I he tided Su' Jesse Boot Foundation Ix'cture, entitled, 

I',volution in Chemical Industry -Aniline Dyes,” 
«a.s delivered by Mr. H. I>ambounie, B.A., B.Sc., 
I'M.t'., in the absence, through in<lispo.sition, of 
I’rof. S. F. Kipping, D.Se., F.R.S. 

The lecturer first dealt briefly with the natural 
colouring matters, .some of which ; e.y., Tyrian 
pui'ple, madder purjilo and indigo, were of hoary 
.iuli(|uity. 'I’he four main products obtained by the 
distillation of coal far, namely, benzene, toluene, 
iiiiphthalene and anthracene were then diseussi'd. 
Some account of the life and work of the founder of 
the eoai-tar indu.stry —Sir William IVrkin-was 
given, and the rapid development of the industry 
IroMi 18,'ill. Thu.s, aniline (from benzene) and 
lolmdiue.s (from toluene) produced the Ro.sanilines 
(Veigiiin 1859) ; the Azo dyestuffs (Griess, 1.81)9) 
Mci'o obtained from aniline and similar basic sub- 
't.Liiees ; the phenols (from benzene) and pbthalie 
.mh\(h-ide (from naphthalene) gave rise to the. 
I’htiialeins (B.aeyer, ls71) ; anthrafpiinone (from 
iiithraeene) W'as converted into alizarin (I’erkin, 
Isti'.t, Caro, Graebe and Lieberinann, 1809) ; anlhra- 
luhc acid (from naphthalene) with ehlor.acetic acid 
vine rise to indigo (fleumaTin, 1899, 1897). 

Numerous e.xperiments were |)erformed, ahd a 
Jiuiidier of slides shown, which illustriited the .subject 
■IS outlined above. 

Ill conclusion, two contributory factors were given 
to why Germany had so largely captured this 
iiidii.stry which had'its origin hi Kngland, and its 
r.iilv (levelopmcnt in England and France. The 
til si was the co-operation which exLsted in Germany 
hi (ween industry and the universities and colleges ; 
111 '' second was the fact that all the German mdustrial 
(oiuerus were seientifieally controlled, and not 
iliii i ted by bu.sines.s men who occasionally perhajis 
|■|■ll•r|■ed to scientific experts. 

Ileferenee was also made of newspaper niisreprasen- 
tiilion of scientific matters; which prevented the 
piililie from understanding and appreciating the 
iiii|iortance of chemistry and chemists to national 
prosperity. 


CORRESPONDENCE 

INTERNATIONAL LANGUAGE FOR SCIENTISTS 

Sir,—As the original remarkcr, allow mo to express 
fimt the pleasure I have in Professor Patterson’s 

F irtial approbation of the idea and, secondly, w'hy 
do not agree with his modification. 

Unfortunately, I must eonfe-ss that I am neither 
a Latin scholar nor an FsperantLst, so, on the actual 
detailed claims of the rivals, I am not qualified to 
offer an opinion, llow'over, I am quite alive to 
the historical value of Latin and I am fhoroughly 
aware of wliat 1 want for my purjxise in industrial 
science. 

There is one instance where Latin escaped the 
slaughter of the Renaissance—f mean in Medicine. 
Here, Latin is u.sod in many eountrii's, so it should 
bo a living example of an inti'niational language, 
but, when I w'lis sick, my medical adviser left me 
a prescription with the directions thereon Goch. 
Mag. in aq t.i.d. pe.” The dis^xsiscr had no trouble 
in labellmg the bottle “ A tiibles])ooiifnl in water, 
three times daily after food,” Imt could a P'ronch 
or German dispenser have done it. 1 do not think 
so, besides, is not tlie Iiistorieal beauty somewhat 
faded in the geiierulitv of medical Lalin ? 

Again, when I reiul olii Ifeekman’s ” History of 
Invention ” or any ULstory of Agrieiilture, I always 
find that Latin names were very lax. For exanijilc 
Magne.sia, Manganese, Magnet (PV^Oj) are all derived 
from the same source. 

'Then ])robiiblv 99 cent, of the pliimomeiia or 
“ sense imjiression.s ” w'e desire to express have no 
true Latin equivalent. The worils require to be 
invented and jait into tlie old frame. 

My conception is that science requires a new tool, 
a language capable of e-\pre.s.siiig any idea with the 
utmost clarity, aud, at the same time, to express 
or show minute (litrei'ejiee.s-—a language, in fact, 
which will bear the same relation to other languages 
that the calculus bears to eueliiban geometry. 

Mo.st of Ihe roofs ari' ready made, and in bitor- 
national use, as, ion, sol, names of elements, ])lants, 
bones, stars, etc.: all that is required is a simple 
extensiblo framework, wherein irregularities are 
impo.s.sible. 'This would be an enormous boon fo 
coming generations, and, lus we have burned their 
coal, ruined tlieir pliy.sique, and, in gineral, played 
the mischief willi their inheritanee -we do owe 
posterity something. 

Till! advaiitagos are ap])arent—seienlific books, 
jiapcrs, patent .speeitiealions and leeture.s w'ould be 
given in one language. There would be no trouble, 
say, if a (tliino.se scientist came to Euroja'. He could 
lecture in every country and the audience would 
grasj) his finest meanings. Tlie language bar would 
be exterminated and, with it all, the petty jealousies 
concomitant therewith. 

The one thought is time. It takes an effort to 
start a thing which will take twenty or more yeare 
to bo of service, but it often takes three generations 
to build a business for private gain, so surely we 
have enough initiative and staying power combined 
with the organising ability and altruistic sentiment 
required to carry out a scheme like this, if it w worth 

B 
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doinj'. At present, we must admit that “ The 
iiitelligi'nt.sia has failed.” Failed dismally in (ler- 
many, Ku.s.sia and France. We are laughed at hoth 
by the capitalist and the worker. We are dreamers 
and visionaries who cannot translate our words into 
deeds. Scientists ought to lead the world’s forces. 
They ought to iliroct all progres.s, but they do not 
even follow tho leaders. They sit still and 
complain of neglect. 

In resume, 1 think a new language “ made to 
order ” is better foi- our jmrjsj.se tiian Latin, as it 
is a mai:huie we «ant, ('asily learned, quickly written 
and free from diflicult sounds, eajjable of exju'cssbig 
new eoncejC ions .'ind line shades of meaning. 

I think the .sehmne woidd be of great service in 
the future, as it would have considerable elTect on 
intenjatkmal illations, simjilify .seientitic training, 
and cause a greater circulation of scientific ideas. 

'file scheme is altruistic and any etfoit exjiended 
on it would be for the benefit of our successors, rather 
than for our own good. --T am. Sir, etc., 

Cakkt Law 

April 21, 1024 


A REPLY TO PROF. PATTERSON’S SUGGESTION TO 
USE LATIN AS AN INTERNATIONAL LANGUAGE 
FOR SCIENTIFIC LITERATURE 

Sir,—In the jircfaee to his classic on Bridge 
Construction, Jeremiah Head exjilains that he calls 
his work ” I)c Pontibns ” because, having reached 
his .I.Sth >'ear, and havuig sjicnt the better jiart of 
his early life in learning Jjatin, ho feared that ho might 
die without, ever being able to make any use ot the 
study of many years. Now, when 1 read 1’rofe.s.sor 
Patterson’s letter suggesting that Ijatin might bo u.sed 
as tho International Language among scientists 1, 
like Jeremiah Head, said to myself, “ here is an 
opjxirtunity of making some use of my early life’s 
work,” which, also, was an endeav'our to loam Latin. 
But on looking at the matter more dis]ia.ssionat('ly, 
does it not apjK'ar that by taking this attitude 
Prof. Patter.son and 1 w'ould be rather imitating the 
fox that lost his tail i We, like a good many others, 
have doubtle.ss wa.sted tho bulk of our youth in 
Icaining Latin, and consequently have .suffered more 
or le.s,s all our lives through having, perforce, neglected 
tho study of useful subjects ; but this is really no 
excuse for advocatuig that future generations should 
be submitted to a similar handicap. 

As regards an inteniational language for scientific 
literature, i.s it not obvious that any nation can make 
their language internaf ional by making their scientific 
literature inilisjjensable ! Is it not also an extremely 
humiliating fact that although the greatefipart. of the 
civilised world, and almost the whole pf scienf ific 
world, sjicaks and writes English, nevej||»less it is 
not jiossihle for a chemist to arrive at tM forefront 
of his jirofcssion without an intimate knowledge of 
German ? The reason for this is not far to seek. 
Plainly, we have no works of reference that can 
compai'o with Beilsteiid, (jinelin-Kraut-, Stelzner^, 

^ Boilstoin, HuiulbiK-Ii iltir Oix^^nischo Cboiniv. 

• Gmelm-Iiraut, HamUnich dor AiiorgivniBuhoi (’ht^rnit'. 

* Sfcelziior, Iiiterutur-K<'ff:is<or dor Oi^anisoho (’heime. 


and, to a lesser extent, the Zentralblatt; and now 
that all these works are being perpetuated under the 
auspices of tho German Chemical Society, the pitch 
of completeness to which they are being brought 
makes them the most irajxirtant part of any scientific 
libraiy. 

On reviewing those facts, therefore, does it not 
ajjpear that English would automatically become the 
iutemational language for scientific literature, if 
only tho English-speaking nations could bring tliem- 
selves to produce literature of a standard of perfec¬ 
tion and utility equal to that now produced by the 
Gerra.ans '! 

Tho problem remains how this could be achieved, 
hut surely our Chemical Society could do what the 
German Clicmical Society has done ? 

1. Our abstracts are unquestionably very much 
better than tliey used to be, and if they could be 
drafted more svith a view' to enabling one to work 
from them svithout having to refer to tho original 
pajxirs, it would be quite possible without much 
modification to at least equal those appearing in the 
Zentralblatt. 

2. If these alistraets w'cro accompanied by a really 
full and exhaustive index (the entries for which should 
1)0 supjfiied by the akstraetors), it would be quite 
j)raetieal)le witliout much additional work for that 
index to sujqfiy all the information for which we now 
have to turn to Stelzner in respect of Organic work 
and for which there Is at present no exhaustive record 
in resjicct of Inorganic, thus placing us, in this latter 
resjx'ct, ahead of our Gt'rman eomjHiers. 

3. With reference to IVicdlandcr,* which deals 
w'ith Organic jiatent literature almost entuely, the 
want for this could, 1 thude, readily be met by 
modelling tlio akstracts of patents which apjjear in 
this Journal, so that they slimild always contain 
sufficient of tho essence of the patent to enable the 
ojMirations therein described to be carried out without 
reference to the original ; this, in nearly every case, 
would be met by the inclusion, m full, of one of the 
examples de.scril,ed. 

4. With regard to a complete text-hook giving a 
.summary of tlie world’s knowledge in rc.sj)oct of 
every Organic compound w'hich has ever been 
analysed, it is diflieult to see how anything other 
than a translation of Beilstoin would meet thi.s 
case, and the same applies—in a le.s.ser degree—to 
Gmelin-Kraut for the Inorganic side of the science. 

It -will doubtless be pleaded that the question of 
funds is the stumbling-block in such herculcim 
undertakings, but might not this be mot by eliiiii))- 
atiug tho over-lapping whieli at present exists between 
tho English and American Chemical Societies, belli 
of W'hich Issue a series of abstracts of the same papeis 
in the same language ? If these Societies were lo 
oomo to some arrangement similar to that whiih 
has already been come to between this Journal 
and that of the Oliemical Society (London), in 
respect of pure and applied science whereby we, 
for the sake of argument, abstracted all the Organ ie 
work and tho Amerieans abstracted all the Inorganic, 
then tho saving tlms arrived at should enable caeli 
Society to issue abstracts and indexes on these tw o 

* Friedlandor, Fortscliritto der Teerfarbonfabrikation. 
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subjects equal to, if not superior to, anything pro¬ 
duced by the German Chemical Society (i.e., the 
Zeiitralblatt and Stelzner), ■whilst -with judicious and 
{■coiiomical organisation it should bo jxjssible to 
produce an English “ Bcilstein ” by, say, the Chemical 
Society, London, and an English (American) “ Gmelin- 
Kiaut,” say, by the American Society. 

With literature of this degree of perfection in a 
language spoken by more than haU' of the civilised 
world could there bo any question but that English 
would become the International Scientific Language 1 
1 am. Sir, etc., O. SinuKBRAD 

Itucklmrst Hill, Essex 
April 23, 1924 


PUBLIC OPINION OF SCIENCE 

Sir,—On several occasions recently you liave 
ii'iiiarked upon tlie lime sjaent by chemists (and 
other scientists) in attending committee meetings, 
Old in riiading papers to one another, and on tld'ir 
l,u k of interest in outside affairs ; also on the slight 
l■cl•ognition accorded to sidence and 1o men of scuaioc, 
III flic j)olitioal and commercial worlds, and by the 
public generally. 'I'he one set of eircumsfanccs 
.ippears to be correlative to the other, on the surface 
at least-. 

V\’ith your jxinnission I would like to touch upon 
one aspect ojdy of this que.stion. The majority of 
the general public gather most of their information 
,ind a great part of their octillions from the ncws- 
paiier.s. 'I'lioy do not read boolcs, except, jxtrhaps, 
light fiction. The newspaper editor, therefore, seeks 
to publi.sh what he believes his readers would like, 
. 111(1 to a lesser degree what lie would like his readi'rs 
lo believe. Every imjKirtant new.spaper in addition 
to the ordmary sub-editor has its own “foreign” 
editor, its “ city ” editor and its “ sports ” editor, 
willi .special writers on law, literature, drama, 
iiioloring, chess and even bridge. But wlio ever 
lieard of a new.spaper having a .special writer or 
eoiiliibiitor on soience '( 

Seicnfific matters, inventions and diseoverics are 
liaiided over to the junior reporter apparently lo be 

I'litten up,” and a line hash he often makes of 
tliciii If one were to tell one of the bright ypuiig 
mi ll who serve Reuter’s or Hamiawoitli s that 
t linrlie (thaplin had been engaged as full back for 
A^loii V'illa, or that Georges (tariK'ntier bad entered 
lor the bantam-weight eliampionship he would, 
Hot unnaturally, think his informant an eseajK'd 
liiiiidic ; also, he might look askance if he were told 
tint B. S. had been “ hung,” artistically, of course, 
9t Ibe Royal Academy, or that Wells (H. G., not the 
Ikiiiibardicr) hod written a one act farce. But ttdl 
Iniii that Prof. Humpcrdmick, of Berlin, has dis- 
mu red how to produce petrol from sea-water, and 
til'- giaq tidings -will be cabled all over the world 
foriluvith. On any question of sport, ixilities, 
coinmeroo and so forth, the reporter goes to seek 
jUiilieiitic information from what we may call 
li(-.i(l(piartors, but it is npt worth while in the ease 
of» lenco, and probably the reporter has no idea where 
sciciitifio “ headquarters ” are, 


Within the last few months it has been cabled out 
to South Africa that a German jirofessor (it is always 
a Gonnan or an American wlio can do those wonders) 
had found out how to make coal oiit of paving- 
stones, and that another G. P. had discovered how to 
turn blue asbestos into white. Early this year 
someone ealling himself Hendrik van dor Walt 
“ spoofed ” all the Dutch newspapers in the Transvaal 
by infonning them that the Johannesburg Chamlrcr 
of Mines had planted tlMumrids of acres of macaroni 
ui the Northern Transvaal, and that the crop vm 
alreadg sprouting. This til-bit might have been too 
steep (as the Americans say) for English news])apers, 
but one never knows. 

The Chamber of Mines lias not yet tried to grow 
macaroni, but it has founded a news bureau, a pub¬ 
licity departiucut, from wliicli reliable, information 
(as reliable that is as the mining magnates see fit) is 
broadcasted by pruited circulars lo all the newspapers 
in the Union, and it is astonishing iiow many of 
these journals make use of the ready-made articles 
thus supplied. They are written in a popular and 
interesting style, and save a lot of time and trouble 
to the country editor, who is often leader-witer, 
reporter, proof-reader and business manager rolled 
into one. Among all the seieiitific bodies in Britain, 
could not some similar bureau of information be 
organised to di.s.seminate reliable news of scientific 
progress, and thus serve to educate public opinion 
and stimulate public intero.st. Quite a number of 
private manufacturers issue periodical circulars 
broadcast (some very attractively got up) for their 
oam selfish ends; the proposed scientific publicity 
bureau sliould have far more matei ial to choose from, 
and its objects would bo to a large extent allruistie. 
—T am, Sir, ote., E. G. Bhyaxt 

Prieska, South Africa 

AN INTERNATIONAL LANGUAGE FOR CHEMISTRY 

Sir,—In bis article in (Umnisirij ami Indusiri/, of 
April 11, Prof. Patterson has very ably set out the 
ease for Latin as the eiiemisfs international language. 
He has, however, treated Esperanto more slightingly 
than it deserves. The problem of an international 
auxiliary language has been considered by a com¬ 
mittee of the Briti.sh Association, which reported in 
1921 that an invented langtiage such as Esperanto 
gave the most satisfactory solution. It was unani¬ 
mous in its conelusioii that the advantages of Latin 
were outweighed by its disadvantages, I’he intro¬ 
duction of Latin wotild necessitate its supplementa¬ 
tion by a considerable number of new wonls (a 
ghviice at the Pharmacoptt'ia is interesting in this 
eonaexion), wliereas, in Esperanto, a very full 
vocabulary exists at the present time ready to the 
hand of tlio scientist. It was suggested that Latin 
was relatively thlBcult to the average man ; Esper¬ 
anto, on the other hand, being so simple that “ three 
weeks of intensive study under a good instructor 
would enable a class of teachers to muster the essen¬ 
tials and acquire a fluency which is seldom gained in 
French or Gennan after twelve months’ study abroad.” 
It appears reasonable lo suppase that by use of sucli 
a language valuable results might be obtained in 
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C(jnsi(lerably loss than the twenty years aujjKestcd 
by J’rof. Patterson. Ksperanto has received .support 
from such Ixxlie.s as the League of Nation.s, the 
French Aeadiunie de.s iScienees, atid \uiriou.s Chambers 
of Commerce. 'I'lie International P})armaeeutical 
Federation is now eonsiderina' the adoption of K.sj)er- 
anto nomenclature, 'J’hc utilisation of this language 
in the service! of chemistry seems worthy of serious 
consideration.—I am, fSir, < te., 

K))(!\r C. S.mith 

Kettering 


QUALIFIED AND UNQUALIFIED CHEMISTS 

Sir,—'I’lii' first jraragraph of Mr. Housfield's letter 
may liave a certain aniomit of foi-ee in answming 
the arguments of those who hold no recognised 
qualilieat ions, hut his whole lett(!r igiroies one 
imjrortant point. Why should the fact of pas.sing 
the examination of a society—or in many eases 
admi.ssion without examination—count for more 
than a university degree. The urriversities of this 
country hav(! a record and hi.story hr'hind thrun 
beside w'hieh the frrstitutr! with less thair fifty years 
of life ajrpears very yourrg. Probably it is suffering 
from th(! iirexpr'iieiree of youth. 

If the Tnstitrrte inteiuLs to irrake itself the arfriter 
as to who shall ittrd who shall irot he called ehmnists 
it must rr'ally errrhr’aee rdl whrr by (‘xperienee, training 
and/or ])osilion arv eoirsideied chemists. If it 
does not, the ernirloyrus of labour will irot recogni.se 
the Irrstitirte's ehr.ssitieation any more than they 
do now. 

I sirggest. that, in additiorr to the pre.seirt qualifica¬ 
tions the following might he adtled to meet the 
cases brought foi-wrrrd in th(! JoKrnnl - 

A.l.ft. shoirld he conferred upon those 

1. Po.sse.ssing IhSe. (Pa.ss), provided the apjrlicant 
has berm engaged iir irrdrrstr'v as a ehenrist for 
(sa^') five year's 

2. Po.ssessiirg any degrer! above H Sc. if taken in 
eheirristry. 

.3. Po.s.se.ssing no degr'ee, fart havitrg been errgaged 
irr iirdrrsfrv' for (say) ten years aird receiving a 
srdary above,'sax , t4IK» a year. 

-A nran’s vahte in indirstrial chemistry is surely 
his value to his etrrjrloyei", arrd by fixing a salary 
limit for maiualitied men (which sum need not he 
puhli.shed) a satisfactory litu! of demarcation may be 
found. 

One word rrrore ; by insisting on passiirg B.Sc. 
with honours in chemistry th(! Irrstitute proclainrs 
that an indirstrial chemist should have a knoxvledgc 
of chemistry and little else. Personally I have 
found physics and mathematics of more value 
than chemistry. All indrrstrii's are not alike. In 
a ca.se such as dyeing no doubt the Irrstitute ls 
right. It is from my own ('xperienee that I Iravo 
suggested the first of the above new qualifications. 

Regarding the suggestion to call ourselves chemors, 
may I make one ? Why not refer to jrharmacists 

chemists as is done at present and denote our- 
ttelveS hy the more ancient ^jelling “ chymi.st8 ” ? 
— :I am, Sir, etc.. Fuel Technologist 


’ May 9, IMI 

ATOMIC STRUCTURE 

I'iir.—T regret that owing to a cleincal error in my 
letter to yrm in the issue of April 25 the word " not ” 
has crept into the sentemre relating to a suggested 
third quantum nundier for electron orbits in atoms. 
The third quantum numbers referred to are identical. 
with Bohr’s third quantum numbers, and conse¬ 
quently akso idi'utical with Sommerfcld’.s “ ground 
quantum numbers ” derived from consideration of 
X-ray spectra.- 1 arn, Sir, etc., 

J. I). Main Smith 

Cltemistry Dept., Birmingham Univ'ersity, 
Kdghaston 

April 29, 1924 

GOVERNMENT SURPLUS STOCKS 

■‘’ir,—On the 1st of Ajiril considerable publicity wa.s 
given in the Press to a function w'hinh marked the 
termination of the late 'Disposal and Liquidation 
(Vinimi.ssion. Since that date references to that 
exaint have been made, and it would appear that an 
erroneous im]>re.s.sion has been created in the minds 
of the public generally, in that they have concluded 
that the whole of the (lovemment Surplus Stocks 
have been liquidated. 

There is, in fact, a largo and valuable stock ol 
machinery etc. remaining for disposal, for the sale 
of which we were by special oonfrae.t in June lu.st 
appointed agents to fhe Oovcniment. Whilst we 
liax'e already realised a large juojiortion of that stock, 
we have yet millions of jHiunds worth of e.xtremely 
useful stores of almost every deseri])tion still to he 
sold on behalf of the (lov'eniment. 

In the interi'sts of fhe public it is most de.sirahlc 
that fheso faiits he brought to f heir notice, since the 
revenue obtained from the sale of these suiqihis 
stores is a eontrihntion to the National Exchequer. 
—We are, Hir, &e., 

OeOBOK CloHEN AND ARMSTRONG DiSPOSAI. 
(lORPOUATION 

Alfred W. Benttill, 

(ieneral Manager 

2, Victoria St reet, 

London, S.VV. 1 
April 17, 1924 

L’UNION INTERNATIONALE 

Sir,—As members of the Soeiidy of Cheimi;il 
IiRlustry our principal article of Fadh is the iiilei- 
change of scientille and technical knowledge, as i.s 
testilied by all our aiitivities. Your editorial ri Ici- 
eriee to the harmfulncss of nursing our wrath te 
keep it warm pleases me. In Bernard Shaw’s rcci iit 
l)lay “ St. Joan,” one of the charoctera aptly rem.u'ks 
that the courage of Faith will always outla.st tlir 
<!ourage of Wrath, and I am glad that this trutli is 
borne out in the change in tone of your commi'iit.s 
on the question of inviting (llernian.s to the Ihii'"' : 
Internationale. Dr. Fritscho’s letter shows that hr, 
too, is ceasing to nurse his wrath. 

The Council of the Society of Chemical Industry 
has never run the Society on a political basis, but ; 
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ha3 served its members by promoting the inter¬ 
change of scientifio knowledge, and in spite of every 
|)olitical upheaval our Journal has continued to 
give equal publicity to all foreign contributions to 
wir science. 

Once the question of Keparations is settled there 
can be bio reason except the nursing of our wrath 
for withholding a frank iii\'itation to our German 
and Austrian chemical colleagues to take part in 
the International Conferenciw. 

Most of those who believe in the ultimate triumph 
of iBitellect also believe that warfaBc amongst civilised 
coninninitics will some day entirely cease. It is 
ricar to them that otherwise civilisation will prove 
self-destructive, and intellect will fail to dominate. 

Hy promoting common intellectual ii\tcreat iai 
si'iencc wc are doing our best to hasten the day of 
I’eacc Further, a clear vision of the just history 
of the caBise and conduct of the War is more likely 
to result from our coming together to discuss intel- 
li i tual and scientific topics w ith, than by our reniaiii- 
log aloof from, our German neighbours. —1 am. Sir, 

ric . 

FkaNCIS it. Cl.VRK 

llamp.stead 

May « 1924 

A CORRECTION 

111 the letter on “ Legislation in Helation to 
( ill iiiieal Imhistry,” pBiblished in the issue of May 2, 
on [I. 4(i(i, eoi. 2, 2.'tth line from the bottom, in place 
of '■ (R) ” substitute “ (Mb’. Kenneth Swim),” the 
ll•ll!.■llning refei'enees (F) and (H) to lie Buiehanged. 


PERSONAL AND OTHER ITEMS 

Ktual Visit to the Chemical Hall at Wembley 
On May 2, their Maje.sties the King and Queen, 
iri onipiinied by the Duke and l)Biehess of York, 
|iiiiil an informal visit to the F.xhibition at WeBubley. 
•Mtei- visitiBig the IVlai e of Engini'ering they made a 
tour of the I’alaee of IndiHtry, including the Ghemieal 
Hull The Royal Party was B'eceived at one of the 
niiiiiiiee.s aBid conducted through the Hall by the 
til Hi nd Manager of The Association of BB’itish 
liienneal MaBiufacturers. They spent some tiBue in 
(ho Soientific Section whore the iBiterestiiBg Exhibits 
h\ Sii’ .fohn Russell I’cprescnting AgrieiBlture, and 
h) Sir Robert ItobertsoBi sho-wdng Explo.sives were 
noil’ll A copy of “ ChomLstry in the Twentieth 
tViitiny" caught the attcBBtion of the King, who 
had |iieviously aceep'tcd a sjBecially-bouBid copy for 
hn own library. Some atBcient EgyptiaBr dyed 
t.ihiies were also displayed and, as a e.oBBBpanion 
exhibit, the original spocimeBi of Mauve, the historic 
lii'Biioeiy of the late Sir William I’eikin. The 
visitors were also interested in the display of ancient 
ni'iilMiiees for producing tiro befoi’o the days of 
niaii Ill’s, shown in the cottage of Messi's. Rryant and 
The crystals shown by Messrs. Peter Spence 
ond Co, also were noticed as well as the jiuppets 
"(1 the stand of Messrs. Yardley. Before leaving 
'he King and Queen expressed to Mr. Woolcock 
*heii pleasure at what hii been shown them. 


. We are glad to announce that his Royal Highness 
the Prince of Wales, President of the British Empire 
Exhibition, has been pleased to accept a copy of 
“ Chemistry in the Twent ictli Ccntui-y,” written 
by some of our most distinguished chemists to mark 
the o|jening of the Exhibition. 

Applications are invited by the Salters' Institute 
of Industrial Chemistry for a limited miBiibcr of 
Fellow.ships for post-graduate chemists who are 
desirous of adopting aBi industrial career. The 
Eellowships arc of the annual value of £250 and fall 
vacant in October next. Applications should be 
B'eccivod by the Dii'ector of the Institute, Salters’ 
Hall, St. SwitluBi’s Ijane, LoBidon, E.C. 4, obi or before 
June 30, 1924. ForBus of applicatioBi may be liad 
from the Director, Prof. A. Smilhclis, F.R.S. 

The sudden death, on Ajiril 17, of Mr, H. J. Bailey, 
O.B.K., F.I.C., one of H.M. Inspectors of Alkali 
Works, marks the passing of a promineBit figure 
amOTBgsi South Wales chemists. His kiiidly qualities, 
conspicuous ability and tremendous enthusiasm bad 
gaiBBcd him a host of fs icBids in this area, and chemical 
industry will suiler a very coiBsidcrahlc loss on l)is 
decease. He was a very active member of the 
ConiBniltee of the South W’ales Si’ctioBi of the Society 
of CheBiiicnl iBiduslry. He will also he rcBnembercd 
by many as the writer of the sei tion obb Acids aBid 
Alkalis in tlic Reports obi the Progi-css of Applied 
Glicmistry for tlic last two years. His knowledge of 
many branches of industry, partieularly of the tin¬ 
plate trade, was very considerable, and his loss at the 
early age of 44 caimot hut be deeply icgrcttcd, 

1’he French Rliotographic Society has awarded its 
Janssen modal to Dr C. E. K. Mecs and its Davanno 
medal to Mr. W. B. Ferguson for their contributions 
to tlic advancement of pliotograpliy. AecoB'ding to 
tlie Kritish Journal of I’holograph/, from which 
the above information is quoted, this is the first 
time any medals of the Fieiieh Photographic Society 
have been awanh'd to foreigners. 

Mr. H. O’Neill, M.Met., has been appointed 
lecturer in metallurgy in the University of Man¬ 
chester. 

Prof. G. N. Lewis, professor of physical chemistry 
in the L'nivei’sity of ttalifoniia, receix'ed the Willard 
Gibbs medal at the April Bjiceting of the Chicago 
ScctioBi of the American Oliemieal Society. 

R. G. 'YanNamc has been appointed associate 
professor of chemistry in Yale University, Conn. 

Ifrof. F.lilni Thomson, of Massachusetts, has accept¬ 
ed an invitation to (ieliver the 30th James Forest 
Lecture before the Listitution of Civil Enguicers ; 
therefore the Iceluie, originally fixed for May 6, 
has been postponed until July 8. It is of interest 
to note that Piof. ThorasoBi lias been axvarded the 
triennial Kelvin gold medal, for 1923, and formal 
presentation of the medal will be made during the 
Kelvin Centenary celebration in July. 

The Appointment of Qas Examiners 

In tho unavoidablo absence of the PresidciBt of 
the Board of Trade, Mr. Alcicander, Parliamentary 
Secretary, received a deputation from tho Institutes 
of Chemistry aird Physics at the Board of Trade 
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on May 1 in connexion'^ipitllL'' tlie qualifications of Mr. Marlow, Assistant S<Scretar^<S^^ lijsytiite ■ < 
gas examiners appointed by local authorities for the Chemistry, in summing up, said that the case of th 
purpose of protecting the interests of the public Institutes was that the word compet^e ” in th. 
users of gas supplies. The deputation, introduced Act required definition. The point would be met i 
by Alajor Churon, Parliamentary Private Secretary, the Board secured the necessary statutory powers ii. 
consisted of Sir R. Gregory, Sir H. Jackson, Sir C. issue orders defining “ competence.” 

Parsons, Mr. E. M. Hawkins, Mr. G. Nevill Huntly, In reply Mr. Alexander said that the Board were 
Prof. Eccles and the officers of the Institutes of most anxious to protect the public and that the 
Chemistry and Physics. representations of the deputation would receive the 

Sir Richard Gregory stated that tlie Gas Regula- most careful consideration of the President and the 
tioiis Act, 1920, required the price of gas to hear a officers of the Board. The changes in the metliod 
definite relation to tfie quality, and not only to the of appointment of gas examiners suggested by th(‘ 
quantity of ga.s piireiiased ; for this piiipo.se’the Act deputation indicated the necessity for Statutory- 
required the appointment of a, competent and powers being granted by Parliament. Ho was 
'^jjnimrtifli ,';,',-.M.n to be a gas examiner. It was certainly not in the position to promise legislation 
necesrory to^ emjihasise the importance of defining thi.s Sc.ssion. as thi're were many imjxtrtant and 
the phr^e “ eompetent and irnparti-il person," as overdue Bills on the stocks. He pointed out also 
the section of the Act which relates to the powers that the Board must work in harmony with tlie 
of the gas referees did not require them to fleline local authorities, and that in the event of legislation 
competency, and there was no referenc<‘ in any being contemplated the local authoritie.s would ham- 
part of the Act to such a definition. The re.sult was to be eonsiified. 

that the practice of local antlio.ities with regard to deputation tlianloal Mr. Alexander for then- 

the appointment of gas examiners varii-d eon- reeention 
sidernblv. A.s a rule tlie anthorities in tlie Metro¬ 


politan ari-a and of large provincial i-ilies secured 
for their gas examiner.s highly coiupetent jier.sons ; 
hut small local authorities, pari ieuhiiiy in rural area.s, 
regarded with soiiu- dtsfa\our expenditure on this 
kind of service; the protection to the public from 
small local gas eompanie.s, often not too <-lfieieiitly 
directed, wa.s eoiTe.s])oiidingly redneed. He claimed 
that the gas examiner shoukl he a person of similar 
standing to a public aiialy.st, over whose i.ppoiiit- 
inent the Ministry of Health could exercise a veto, 
and suggesteil that the Board of 'J'rade shoukl 
secure this right under statutory powers. In Ids 
opinion. Hie higher the standing of the gas examiner 
and the stronger the corporate body to whieli he 
belonged, the more ndequati-ly were the jnihlic 
safeguarded. 

Sir Herbert .Jaeksoii pointed out. that the chief 
concern of the Institute of Chemistry, Hie In.stitute 
of Physics and similar profe.ssional hudies in matters 
of this kind was to safeguard tlie interests 
of the puhlici. ProiM-tly qualified professional men 
had behind them the traditions and st.atus of tlioir 
institutions and were sensilik- of the grave ri sponsi- 
hilities of their duties, and aiiswi'ralile to their 
profiaisional institutions for their eonduel. 

Interesting exaiiqiles w'cre gi\en by Mr, Haw-kins 
and Mr. Huntly of Hie maniK-r in which iiieompetent 
gas exammers might fail to detect irregularities by 
which tlie putihe might suffer l<).ss. 

Sir Charles Pinsons pointed out that there were 
no sim])le fool-proof inslrnmeiits for gas examina¬ 
tion lil«' tho.se for tlie measurement of electrical units. 
Not until he was a.ssoeialed with Sir George. Boilby 
at the Fuel Beseareh Board did he realise how- 
dillicult wa.s the task of earrving out the lest with 
gas ealorimeters ; and it was only recently that he 
had been made ai-qiiainted with the fact that in 
some places incompetent peojile W6ri) being employeil 
as gas e.xaiiiiner.s. Like the other ispeakers, ’ ho 
insisted that gas examiners should be jiersons of 
high professional qualifications and standing. 


Infcrnallonal Congress of Refrigeration 

So close Ls the mutual relationship of hiocliemlstry 
and refrigeration that the fourth International 
Congress of Refrigeration, which is to be held in 
London from .lulie Hi to 21, under the iiresideiiey 
of Sir Goixkm H. Campbell, will diseu.ss 

a number of specially coutrihuti-d papers on Hie 
various ]ihases of this subject. 

The features of this Congress comprise a eon 
siderahlc number of trips, free to iiK-mhers, to 
refrigerating ostahiishments and other sights, such 
as the National Physical Laboratory at Teddington. 
the Port of London Hocks, Bri.stol, SouHiamptoii, 
Livei-pool and Manchester, to which the railway 
companies are granting a free Congress trij), whilst 
the loading shipping companies are entertaining 
the members on vessels in dock. A large volume of 
Congress Proceedings will he supplied .afterw-arils 
to members. 

Particulars relating to momhei-ship may he oli- 
tnined on application to Mr. J. Raymond, Hon 
Scoretarj' General, Fourth International Congres.-- 
of Refrigeration, Weavers’ Hall, 22, Basingli.nll 
Street, London, E.O. 2. 


BRITISH INDIA 

Winter Oikreds Crops, 1923-1924 

According to the second forecast based on I’cpoiH 
received from provinces which contain 98-7 jx-r cei.f 
of tlio total area under rape and mustard, and 9b I 
per cent, of the total linseed area of British Inclii. 
the total urea under rape and mii.stard is estimateil 
at ;(,49(),0(X) acres. This is o per cent, below Hu- 
area reported at the corresponding date of last y-f.n 
The total area under lin.sced is reported to In- 
2,701,(XK) acres, which is 10 jxsr cent, above the an-n 
reported last year at the same ix'riod. The con¬ 
dition of the crops is, on the whole, reported to 
be fair. 
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HUNCE 

Cok« Oven* 

In a recent communication to the Sooi6t4 des 
Tiigenieurs Civils, Prof. Berthelot considered modem 
iui(*.‘! for the exploitation of coke ovens, discussing 
modem practice with regard to the dimensions ca 
the ovens, the choice of the quality of gas for heating, 
the selection of refractory products, and concluded 
witli an account of recent methods for quenching 
handling metallurgical coke. It was suggested 
I hat the width of coke ovens should be reduced to 
roughly 40 cm. to make them more suitable for" 
producing metallurgical coke of the best quality and 
to increase their carbonising power, and the height 
.diould be reduced to .‘l-S m. -provided devices were 
used to reduce as much as possible the ra])idity with 
r hich the heating gas was burnt. Similarly the 
Iciiglli of the ovens shotild be incrca.sed a.s much 
,is possiblo up tt) 1!1 or 13 m., and modern methods 
loi' heathig and haudling, such ns those of I’iette or 
Coppers should ho used as far as cireumstaucos 
permitftrd. 

CANADA 

I oicst Research In Quebec 

A sum of 25,000 dollars has been set aside by the 
Ciiiiadian Govorniuent for the furtherance of a 
^,(■llemo to establish a bureau of forest research hi 
Ml firms parts of the province of Quebec. A pa])cr 
si'hool .at Quehec, and one of the Oovernment. 
innsr riea will probably be established, where luetliods 
of eiir’riui’aging the growth of trees by both natural 
,mrl artilieial methods wiil be studied during the 
present season. 


UNITED STATES 
VVorlrl Output of Camphor 

The world’s output of camphor increased from 
7 ,1100,000 to 10,000,0001b. during the lirst decade of 
I he eontury,-and in Iff 10 reached a record of over 
lV,(KKf,000 lb., declining, however, to 10,000,0001b. 
Ill tins. Tho bulk of the world’s supply has been 
troin Formosa, which in 1917 exported nearly 
Ilf,.700,000 lb., but since then the annual falling off in 
'.lii|iments of Formosan camphor has receivi'd very 
M'liim.s eonsidcrafion in England, and new source.s of 
'iipply are being sought within the British Empire. 
Ill Iii21, less than l,(HK),(ftt0 kin of eamplior was 
i xiinrtecl from Foi-mosa, of which Japan received iiy 
tiir the largest quantity. Synthetic camphor as a 
I iiiumereial product has attracted considerable atten- 
luni of lato years, and not only Germany, which has 
htcii manufacturing it on a profitable basis for some 
lime, but Japan and America are now engaged in the 
industry. Ghina is now an important source of supply 
"t < imphor, and there are large untouched areas of 
' implior trees in tho Provinces of Kwangsi, Kiangsi, 
Kw.mgtung and Yunnan, and the island of Hainan. 
)A|iiirts of camphor from Chiita totalled nearly 
3.2:iO,(»(X) lb. in 1921, hut in 1922 decreased to 
l.'iiiif.ljdO lb., doubtless owing to disturbed eon- 
diiions in South China. 


REVIEWS 

Ltjngb and Kkank’s TxoinsiioAii MbTSodS' QF 
CHEMiOAii Analysis. Edited by C. A. KmwrS 
and P. C. L. Thoenk. Volume I. Seoofid 
Edition. Pp. xx+7()4. London ; Gurney and 
Jackson, 1924. Price 63s. net. 

AU chemists concerned with technical analysis are 
sure to welcome the second edition of this standard 
treatise, tho lirst volume of which has now left tho 
press. ’Whereas Volume I of the first edition was 
issued in tw-o separ.ate parts, tho text-matter of the 
new edition has been slightly re-arranged, and the 
volumes will be simply numbered One to Six, a 
simplification which will appeal to all users. Tho 
book under review eonfains the text-matter of the 
former Volume I up to ami including Cyanogen 
Compounds, hut excluding Potassium Salts, which 
will he treated in Volume IT. 'I'wo new sections 
have l)een added, Ihe one on Eleetrolylie Methods, 
by Dr, H. d. S. Sand, the other on PliNsical Measure¬ 
ments in Technical Analysis, by Dr. .1. S. G. Thomas. 
The remaiiid<‘r of the old Volume I will make up tho 
future V'olume 11. With the cxeejition of Dr. 
Keane (who again treats of Gem'ial Methods of 
'i'echiiical Analysis and Gas Analysis), the eontrihu- 
tois to the jue-sent work do not include an>' of the 
original authors. Mr. G. Nevill Huutly has revised 
the .section on l<hiel Analysis, Dr. .1. T, Dunn those on 
Sulphuric, Nitric, and Hydrochloric Acids, Sodium 
Carbonate, and the Chlorine Indu.stry, whilsl Mr. 
H. F,. Williams is responsible for Ihe article on 
Cyanogen Comjxumds. 

'J'o review the whole of this authoritative treatise 
within the brief sj)ncc allotted to the writer is natur¬ 
ally impossible. It is likewise unnecessary to say 
that the fame of the first English edition, like that 
of the German original, has long since been firmly 
c.stahlished ; tin- names of the present erlitors and 
their collaborators convey an assurance that the hook 
will fully maintain its reputation for general excel¬ 
lence and eomprehensivmie.ss. 

In the chapter dealing with the analysis of ]\\ lites, 
the writer would liave expected to find a reference 
to the newer i\iethocLs for Ihe volumetric estimation 
of arsenic, Ihougli, of course, the arsenic assay in 
ores will he treated more exhaustively in Volume II. 
Most of the methods described advocate precipitation 
of the arsenic as silver arsenate, which is either 
weighed or til rated. The following eonsidcrations 
induced the wiiter some years smee to abandon this 
form of estimation. When a mineral mixture is 
fu.sed with alkaline oxidising fluxes, almost any 
acid-forming element. ])resejit may find its way into 
the acpu'ous extract of the melt. FHirther, the 
irojieity of forming an in-soluhle silver salt is shared 
ly a iurge number of acids, Unkss, therefore, 
interfering eleineuts are known to he absent (and this 
premises a qualitative analysis), tho silver amenate 
muvhe more or less imjnire and the result s correspond¬ 
ingly high, whether the precipitate Is weighed or the 
silver contained therein titrated after Volhard. 
Also, silver phosphate and arsenate are known to 
oocludo small quantities of silver nitrates which 
cannot he removed by washing. A reliable arsenic 
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estimation should be based on a ajx-fific arsenic 
reaction, such as precipitation of the sulphide in 
strongly acid solution or the reduction of arseidc 
acid by iodide and hydrochloric acid. If this is not 
done, it is hardly surprising that the various methods 
should “ unfortunately lead to widely differing 
result.s ■’ (]). 376). The writer rememhers an impor¬ 
tant reference fissay in which he found an unsenie 
content of 0-39 ]ier cent, agaijist O-.l? per cent, by 
Pearce's method ; the latter figure almost duplicated 
the disputed result In'the reviewer's opinion, the 
efforts of tet linieal chemists should Ih' directed 
towards the ahandonment of Pearce’s m<'tho<I. 

A minor (piestion of English terminology arises in 
the simidtaneous use of the two expressions “iodo- 
metric ” (pp. hi, 662) and “ iodimetrie (pp. b."!, 67). 
The former is usetl in Gennan, whilst the latter appears 
to he the commoner Knglish term 

W. K. ScHOtmi.KR 


Pats: N.^tlihao aad Nv.NTifUTK'. By W. W. 

MYDot.KToti and T. 11. 15\nRY. Pp. xidl82. 

London : E. Benn, Ltd., 1924. Price, 2.'>s. net. 

A publisher once remarked to the reviewer that 
he regarded the preface of a hook as of as much 
importanee from his point of view as the hook itself. 
The reviewei', he cynically remarked, alwavs goes 
to the preface for his information and frerpiently does 
not get any further Although a jireface is seldom 
.so u.seful as this, it is frequently of .some lielp to the 
reviewer, for it generally indicates the scope of the 
book. In this instance the preface suggests that tlm 
honk is intended for students, and it is from this 
standpoint, therefore, that it should he mainly 
considered. 

This rather tends to di.sarm the criticism that the 
title seems to pronuse more than the book sujiplies, 
and that, in the main, it gives an account of the 
work of othi'r chemists rather than the devehqiment 
of theoretical knowledge based on the authors’ 
original work. 

Much of the hook is occupied with summaries of 
hydrogenation proee.sse.s and accounts of hydrogen¬ 
ated fats, whilst only live ])ag(!S arc given to the 
true synthetic fat.s. This is to be regretted, for, 
whereas hydrogenated oils are dealt with in several 
excellent heioks, there is room for one givdng an 
outline of the various methods of synthesising fats 
from glycerol and fatty acids. 

The suhje-et matter is divideil into twelve chapters, 
which include a brief account of the, nature of oils and 
fats, a somewhat detailed description of the methods 
of examining fatty acids, a useful and ui)-lo-dato 
summary of proeesse.s of e.xtraetion, a section on 
fat-splitting, and an account of the development of 
catalytic method,s of hydrogenation, in whieh the 
differences between the ordinary jirooessas that 
of the Technical Research Works are ole4)r^’'Rhown. 
This, by the way, is interesting to the teiphologist, 
but hardly suitable for students. I'he pj^ioal and 
chemical examination of hydrogenated fats is dealt 
with at .some length, and results obtained by the 
authors are described. Then come three chapters 
on the uses of hydrogenated fats, including one on 


soaps, which is the best in the book ; and finally there 
is the too brief account of true synthetic fats. 

Much valuable infonnation has been brought to¬ 
gether in an attractive setting, and it is useful to 
have it in a form convenient for reference. Regarded 
as a whole, however, the work strikes one as somewhat 
disjointed, and the facts as presented will not bo 
readily assimilated, especially by students. 

C. Ainsworth MiTCHKLt. 


Thk Modern Soap and Betehoent Industry 
iNcnuDiNO Glyceroi. Manukaotdbe. By G. 
Martin, B.Se., I’h.B. Vol. I. Theory and 
Practice of Soaj) Making. Pp. xii-1-384. Lon¬ 
don : Crosby Lockwood and Bon, 1924. Price 
36s. 

This volume deals with the raw materials, both 
organic and inorganic, used in the soap industries, 
together rvith soap-boiling and the manufacture of 
liousehold and laundry soaps. It includes also a 
section dealing with the essentia] oils used in the 
soap trade and, also one dealing with the nature 
of soap and detergent action. 

The arrangement of the .sections is useful and 
convenient. The section which deals with fhe 
nature of soap and detergent action is to be noted 
for its very complete list of references to the liU'rature 
dealing with the constitution and phy.sical properties 
of soaps. This list is very extensive and covers 
tiie whole field of Roa]> re.soarch from a theoretical 
point of view. It is evident that in this seel ion 
the author is on his most familiar ground and if 
later sections dealing with the practical side of 
the soap industry had been written with the same 
amount of knowledge the book would bo a mo.st 
useful one. As it is, however, the practical section 
of the book is inferior to the thi'orctioal and appeal rs 
to have been compiled by the abstraction of various 
books and literature of a “ practical ” nature ratlier 
than to have been written by one who has had an 
extensive practical experience of soap-making undi r 
modern conditions. The practical sections are thus 
a curiously uneven mixture of modern proce8.ses 
and inaehmery and out of date or impractical 
methods of working. This would render it somewhat 
difficult for an inexperienced person to obtain it 
sound basis of practical knowledge from the sections 
of the book devoted to soaj) manufaetnre. On tiic 
whole, however, the book is ono which can be read 
with interest. F. G. Reynoed.s 

Chemical Encycloivedia. By C. T. Kinozett. 
Third edition, revised and enlarged. Pp. x-l-6()l> 
London; Bailli^re, Tindall and Cox, 1921 
Price 30s. 

The call for a third edition of this work of referein i; 
in the few years since its publication and its enlarge¬ 
ment from 539 to 606 pages, as well as the provision 
of a larger page and better paper, show that it fills a 
need. Improvements have been made in eai ti 
edition and much new information is now provide I 
Accuracy has been consistently sought for, and it is 
for this reason that the title of the work has been 
changed from that of the “ Popular Chemical 
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Pictionary ” to the present one. A wide range is 
covered, including minerals, proprietary products, 
aj)paratu8, theoretical definitions, as well as chemicals 
of many kinds. It is evident that there is a public 
demand for information on the many chemical 
inatcrittla and subjects that are becoming more and 
more a feature of every-day life, and such information 
IS supplied in abundance by the “Chemical Encyclo- 
[iicdia.” The book is well presented in every way. 


POUR L’TNmj.sTRjv: nu Caoutchouo 

KT DBS MaTI]>,RK.S I’l.ASTlQU ICS. By A.-D. 

Luttkinokb. Pp. 22.'). Paris: A.-P. Cillard, 
l!t23. 

'I’hls book is designed to servo as a compendium 
.if useful information for the rubber and allied 
industiies, and the author states that it is the first 
Ilf a series of monographs relating to various branches 
III these industries, which arc to be published in 
I onjunction with siiccialist^. 

The linst chapter is a collection of mathematical 
1,1 Ides, wiMght.s and measmes, conversion tables and 
|.li\sical constants, whilst Chapter II consists of 
iidili'.s of formula) and physical ])ropertias of inorganic 
.111(1 oiganic compounds. These tables cover the, 
Inst KMf piige.s, and contain little information that 
I .iiinot bo found in the ChfmislK’ Year Book, Bayley's 
('h.iiiiislti’ Boe.kel Book, or any similar woj-k. 

I'liapter ITT is a n.seful dietioiniry of technical 
linidiu ts and terms and trade names, though certain 
ilclieienoies may be [(ointed out. A number of the 
.!(celerator trade names, with W'hieh the list is 
ii |ilete, is (pialified simply by the word “ aoceler- 

• iloi-, and some notable omi.ssions are “ t'atalpo,” 

Ivxeellere.'C ’’ and “ Titanium White.” 

ITuqiter TV contains a miscellaneous colleclion ('f 
ilita refeiTing to latex, raw rubber and tillei-s, and 
III tliese the table of densities of compounding 
iiigi'edient.s, reprinted from Tuttle’s “ Analysis of 
Uiililier,” is probably the most useful. Its utility 
iniiild, howeviT, have been greatly enhanced if 
iiilier physical pro^ierties such as refractive mdex 

• iiid .size of ]mrtinle were uicluded where ]io.ssiblo. 
.ic.iin certain omissions arc noted, c.g., “ Timonox ” 
and '* Titanium White.” 

t Tiajiti'r V is devoted to the mechanical te.sting 
III liddier and fabrics, and deals almost c.xelu.sh'cly 
"ith the Preidl dynamometer and ehusto-durometer, 
Mhilst (Tiaptcr VI, on the chemical analysis of 
iuIiIh i- and the principal compounding ingredients, 
is t.iken from the standard works of Pontio, Caspari 
•ind Tuttle. ' 

biief chapter follows containing statistics of 
1 III il ler production and distribution, with a concluding 
' ll,I liter on the analysis and testing of a variety of 
I'li'iie materials including cotton, camphor, nitro- 
I'lliilose, celluloid, cellulose acetate and photo- 
,ri'i|iliie films. 

TTie author succeeds in presentmg a large amount 
el lii.derial in a condensed form, though mo.st of the 
"'I till matter is to bo found in other books which 
">'■ probably available to all who may bo interested 
111 die .subject. 

R. N. J 0 HN.SON 


HaNDBVOH OER BIOIOOKCnEN ARBEITSMiBTHOUEN. 

Liefbeuno d 17 : Die BnATTr-AEBSTOFFB. 

By Richard WillstAttee. Pp. 70. BerKn:' 

Urban und Schwarzenberg. Price 3.40 Swiss 

francs. 

Any volume on plant jiigments with which the 
name of Prof. R. Willstiitter is associated is certain 
to be worthy of the closest attention, for the isolation 
and investigation of chlorophyll and the carotinoid 
pigment.s, carotin and xanthophyll, are very largely 
due to the remarkable seric.s of investigations which 
he and his collaborators have carried out. The 
main results of these extended researches have already 
been publi.shed in txvo volumes (" IJntersuchungen 
fiber Chlorophyll ” and “ Untersuchungen fiber 
die Assimilation der Kohlensaure,” R. Willstatter 
and A. Stoll), in which the ivholc subject is given 
the very fullest treatment both from the theoretical 
and experimental points of view. The present 
volume, which consists of a most lucidly constructed 
pricis of these, will undoubtedly be of the greatest 
value to all workers in the border-luie field of botany 
and chemistry. Full details of the priwess employed 
for the extraction and separation of the leaf pigments 
from one another are given, as also the methods 
adopted for the quantitative estimation of each. 
The question of the so-called crystalline chlorophyll 
is discussed, and exact details for the prejiaration 
of both ethyl and methyl chlorophyllid fulh' described. 
In addition, the isolation of a number of the more 
important chlorophyll decomposition products, such 
as phteophytin, phjdochlorin " e,” phytorhodin “ g ” 
ami the unsaturated alcohol, ph^dol, are dealt -with 
in such a manner as to render their pre]>aration easy 
to the careful manipulator. 

Although, a.s already stated, there is nothing essen¬ 
tially new in the present volume, the clear and 
concise manner in which an undoubtedly difficult 
subject is handled is bound to ensure its welcome 
reception by all active workci’s in this field of chem¬ 
istry. I. M. HEir.BRON 


Oeoanisohe Cuemie. By Ikof. R. Pummeeke. 
Wis.serischaftliche Forschung.sberichte, Natur- 
wissenschaftliche Reihe, edited by Dr. E. 
Lir.seua-nci. Vol. Til. Second Edition, revised 
and enlarged. Pp. xii 1210. Dresden and Leip¬ 
zig : Theodor SteinkopIT, 1923. Price, paper, 4s. 

The first edition of this useful summary of the 
outstanding researches published sinco 1914 covered 
the work done up to the end of 1920 (c/. J., 1922, 
105 K.). In the new edition the treatment of the 
various subjects is brought up to date by the inclusion 
of work done in 1921 and 1922. There is every 
sign of a thorough revision : new paragraphs and 
footnotes have been added and others rewritten ; 
the subject inde.x has been condensed, but shows 
about 5 per cent, of new references, and the name 
index has grown by nearly one-half, the whole book 
showing an increase of 27 pages. Tlie interest of the 
discussion is well maintained, and the revision has 
added to the value of the book for advanced workers 
in organic chemistry. 
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PARLIAMENTARY NEWS 

HOUSE OF COMMONS 
Safeguardinj; of Industries Act 

'* In a written reply addressed to Mr. A. VVilliums. 
Mr. Snowden stated that the net rev<>iiiic eoliected 
from the duties inipos(>d under the Safeguarding 
of Industries Aet, 1921, during eaeli of the linaneial 
years 1021-22, 1022-20, 102:1-24 was; £140,299, 

£667,007, and £687,(K)0 respectively', I'or 1022-211 
and 1923-24 the figiiri's given relate to (treat Jlritain 
and Northern Ireland only. 'J’lie net amounts of 
duty eoliected in Great Britain and Northern 
Ireland (o March 31, 1024, under the orders made 
under I’.'irt II. of the Safeguarding of Industries 
Act, are as follows : Linder the Safeguarding of 
Industries (No, 1) Order, 1022, of August S, 1022- - 
£420,tK)] ; under the Safeguarding of industries 
(No. 2) Order, 1922, of October 0, 1022—tfs),436, 
the total being .£470,437.—(Apr. 15.) 

Soda Concession, Kenya 

In a written answer, .Mr. Thomas informed 
Mr. Ormsby-Gor<‘ that a scheme foi- the lecon- 
stmetion of the Magadi Soda Co. was yu'epared 
during 1923, apju'oved by the liipiidator. and the 
Kenya Government, and eiretdated to tlie share¬ 
holders in January last. Messrs. Ilninner Mond 
then cnTue forward with an alternative scheme 
whieh the liipiidator and the Kenya Government 
were prepared to accept, but after' careful eimsidera- 
tion it was decided that the first sehemi' should 
stand, as it offereil better pros[K'e1a of n.aximum 
production from ].Akc Jlagadi. In view of the 
recent order for compulsory liipiidation negotiations 
on the whole ipiestion had been reopened.—(Ajrr. 20). 

Nauru Phosphates 

Replying to various enijuiries, Mr. Thomas stated 
that the output of phosphate from Nauru and Oceaft 
Island was 1.253,286 tons, distributed a.s follows:— 
United Kingilom, 32,3(Kt t. ; Australia, 704,570 t. ; 
New Zealand. ]2(),.80(» t. ; and to other countries, 
200,610 t, 'I'he best shipment to the United Kingdom 
was made on November II, 1021, the main factor 
in eletermining the amount .shi])ped being the price. 
The f.o.b, price of Nauru and Ocean Island phosphate 
was now jrrobably irbont 15s. a ton below that at 
whii'h the last cargo was .shipped to the United 
Kingdom, 'fhe present apyrroxiraate e.i.f. price in 
the United Kingdom was about 42s, below that of 
the last .shipment, whieh was .3s. above the yire-war 
price. 3'hc amount of intere.st on capital and sinking 
fund charges paid annually by the Nauru and Ocean 
Island undertakings to the owniitg Goveniments w'as 
£224,<»53, leiuescnting, up to December 31, 1023, a 
charge of about 12s, 6d. ])er ton. No guarantee 
could be given with regard to frrtrrie reailjustments 
between the three Governments concerned under 
Article 14 of the Naur u Island Agreement.—(May 5) 


Dr. R. C. Wallace, professor of geology in the 
University of Manitoba, has been elected president 
of the (Janadian Institute of Mining and Metallurgy. 


COMPANY NEWS 

CASTNER-KELLNER ALKALI CO., LTD. 

It is proposed to rlistributo an interim dividend 
of 8 per cent, (actual) for the six months ended 
March 31. The same dividend was distributed 
la.st year. 

BRUNNER, MONO & CO., LTD. 

A dividend on the ordinary shares for the half-y ear 
ended March 31 is to be yraid of 14 per cent, per 
annum, making 101 per cent, for the whole year, 
less tax (against 11 [a'r cent, in the previous year). 
A sum of £150,(KK) (£226,(K>0) has Ireen carried to 
suspen.se account, £88,000 (£62,215) to general 

reserve, and £86,0(M) (£01,011) is carried forward. 

BRITISH CYANIDES CO., LTD. 

'fhe directors of the British Cyanides Company 
have issued a statement regarding the present position 
of the company. It is stated that since the last 
circular was issued, in December last, prices have 
fallen still further. At the same time, the fertilisei- 
trade in America. ha,s suffered a complete uxrheaval, 
with the result that that source of income is teni- 
jrorarily suspended. 

As a eonsequence of the.so trade conditions, the 
eomjraiiy has for the jrast few months been working 
at a loss, the standing ehar-ges being too heavy. The 
first unit of plant for the fix.ation of atmosjrheru 
nitrogen disclosed certain defects in course of work¬ 
ing, and in the meantime a second unit had hei'n 
erected. Both have now been closed do'wn and a new 
furnace is being erected. 

Recently' an order has been made by the Court, 
on the petition of tire Government, for the liquida 
tion of the British Potash Clo. It is not known at 
Xrresent what sum will be realised for the assets, and 
it will be necessary to deal with this xrosition in tlw 
oompany’s balance-sheet. 

Sir Arthur Duckham has resigned from the Iroanl. 

During the x>sst few months a now' ehernieal 
product for usi* in Ihc motor tyre and other lubhei 
industries has been manufactured at the work.s, 
and profitable business is anticipated. 

ASSOCIATED PORTLAND CEMENT 
MANUFACTURERS, LTD. 

The rexroit slates that although fhe demand tor 
Portland cement in 1023 imjrroved hr the home and 
exxKrrt markets, lower ]irieea were realised. Tin' 
eomxjany's cxxiort trade, whieh rexrresented neaily 
40 x>er cent, of its aggregate deliveries, was earned 
on at little or no xrrofit, ow'ing to the severe eomireti- 
tion of Continental manufacturers, helped by I In' 
d<'X)reciation of their resxreefive ourreneies. These 
factors resulted in a reduction of the xrrottts earned, 
whieh at £582,328, inclurling revenue from invest¬ 
ments, comx>are with £675,396 in 1022. Thc'C 
results are obtained after setting aside the sum 
required to meet the estimated liability for taxation. 
After making provision for the intere.st and sinkinff 
funds on the Debenture Stock Issues, and for tlie 
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dividend for the year on the Preference sharee, and 
after placing ,£126,000 to general depreciation reserve 
together with £15,000 to barge depreciation, there 
remains no balance available for the payment of a 
tlividond on the Ordinary shares without encroaching 
1)11 the balance brought forward from the previous 
year, which is not considered advisable in view of 
the general conditions of trade. 


REPORT ) 

• 

IliiDiKT OK TiiK Economic ,\Nn Einancial Cok- 

DITXONS IN BELOrUM ANO LtJXBMBURO, BeCEM- 

BUK, 1923. By J. PicTON Bagok, (’omuicrcial 

Secretary, Brussels. Department of Overseas 

Trade. Pp. 112. H.M. Stationery Office, 1924. 

Price 3a. 

riie improvement in the industrial activity of 
lli lgium which became noticeable in 1922 was eon- 
I mued in 1923 (cf. Chcrfi. and Ind., 1923, 545), though 
if is generally retiognised that with a return to normal 
,'\i liiinge conditions the period of jirosperity nui.st 

l•l‘,■lse. 

In tlie first nine montlis of 1923 imports into Bel¬ 
gium (including Luxemburg) were valued at 9916 
iriilhun francs, and ex[M)rts at 6099 million fr. The 
iDuutrv has iarge metallurgical industries, and as a 
result of the recent stoppage of Oennan supjilios 
atleulion has been drawn to the need of producing 
l)liisl-furnace coke at home. The Campine coal 
li.isin, which furnishes a suitable coal, has therefore 
Is on develojK'd, and in 1923 about 8(H),(KX) tons were 
iilitained from this source. Tn general, coal produe- 
liiiii in the country made good progress in 1923, and 
I he average monthly production is now about the 
s.ime as before the. war, 1,9()0,0tK) t. The metallurgi- 
. il indu.strics had a fairly good year. The average 
luiiiilrcr of blast furnaces in operation was 37, with a 
loi.d monthly output of 1.59,(KH)t. each of pig-iron 
.uiii crude steel. The zinc industry has been very 
,K li\e and in the fin t nine months of 1923 .57,0(H)t . 
of unielined metal Wivs exported; sheet zinc valued 
tl 193 million fr., and zinc oxide valued at 49 mill, fr., 
uiic also exported in the same period. Imports 
uirludcd 418,244 t. of zinc ore, 22,984 t. of copjK'r ore, 
I2:i„s36t. of manganese ore, and 24,1181. of lend 
I'll (treat Britain supplied only a small proportion 
ct the metals imported. 

'I'l'xtilcM enjoyed a prosperous year, the activity in 
llu' silk industry being pbonomenal. The glass 
luduslry has also been prosjmrous, exports in the first 
fi'u months of 1923 being 59,9901. The situation 
m the chemical industry is good. 3’hc demand for 
'-ulphuric acid has been greater than production, 
though hydrochloric, acid bas been over-produced. 
8 ii|>iTpho.sphates and Thomas slag were in demand 
111 I lie spring, but stocks have been accumulating for 
this vi'ar. The soap industry has been proa})erous 
i» spite of strong competition at one period. Cement 
"IIS ill demand throughout the year for reconstruction 
|iiu poscs, and, later in the year, for export to Japan. 

I he ))roduotion of 275,999 t. of sugar estimated for 
(lie year will leave a good margin for export after 
III III' home demands have been met. 


MARKET REPORT 

This Market Report’ia compiled from special information 
reoeivedjfrom the Manufacturers concerned. 

Unless otheneiae atated the pricea quoted below cover fair 
quantitiea net and naked at aellera' worka. 

flENERAL HEAVY CHEMICALS 

Business is maintained at n satisfactory level with a fair 

export business and very steady values. 

Acetic Acid, 40% toch. .. £24 per ton. Fair inquiry. 

Acid Hydrochloric .. Ss. 9d.—6s. por corboy d/d., o«- 
cording to purity, strength and 
locaUty. 

Acid Nitric 80° Tw, .. £21 10s.—-£27 per ton makers 
works according to district and 
quality. 

Acid Sulphuric .. .. Average National prices f.o.r. 

makers' works, with slight varia¬ 
tions up and down owing to 
local considerations : 140° Tw., 
Oudo Acid, 65s. per ton. 168° 
Tw., Arsenical, £6 10s. per ton. 
168° Tw., Non-arsenicid, £6 Ifis. 
jier ton. 

Ammonia Alkali .. £0 16.9. por ton, spot, delivery. 

Clencral o.xport demand good, 
particularly from tho Continent. 

Blenching Powder .. Spot £11 d/d. ; (kmtract £10 d/d. 
4 ton lots. 

Bisulphite of I,imo .. £7 por ton, packages extra. 

Borax, Commercial— 

Crystal .. .. ., £2.5 i>er ton. 

Powder .. .. £26 per tun. 

(Pockod in 2-cwt. bogs, carriage 
paid any station in Great 
Britain.) 

Coleium Chloride .. £5 178. 6d. por ton d/d. 

Potash Caustic .. .. £30—£33 per ton. 

Potass. Biehromuto .. .5Jd. jicr lb. 

Potass. (Thiorato .. .. 3)1.—3jd. per lb. 

Salaramoniac .. .. £32 por ton d/d. 

Salt Cake .. .. £4 lOs. per ton d/d. 

Soda Caustic 76% .. £17—£19 10a. por tou, according 

to quality. 

Soda Crystals .. .. £5 5s.—£5 10s. per ton ox railway 

depots or jx>rts. 

Sod. Acetate 97/98% .. £24 j)er ton. 

Sod. Bioarbonato .. £10 lOs. per ton carr. paid. 

Sod. Bichromate.. .. 4Jd. por lb. 

Sod. Bisulpliite Powder 

60/62%.. .. .. £18—£19 per ton according to 

quantify, f.o.b., l-cwt. iron 

dnuns included. 

^d. Chlorate .. .. 3d. per lb. 

Sod. Nitrate refd. 96% .. £13 5s.—£13 10s. per ton ex 

Liverpool. Nominal. 

Sod. Nitrite, 100% basis £27 per ton d/d. 

Sod. Sulphide coiio. 60/65 Aliout £15 per ton. 

Sod. Sulphite, Pea Oryst, £15 per ton f.o.r. London, l-owt. 

kegs included. 

RUBBER CHEMICALS 

Antuiiony sulpltido - 

Golden .. .. .. 5jd.—Is. 4d. per lb., according to 

quality. 

Crimson .. ..Is. 3d.—Is. Cd.per lb., according 

to quality. 

Arsenic Sulphide, Yellow Is. lid. per lb. 

Barytes .. .. . . £3 lOs. to £6 I5s. per ton, accord¬ 

ing to quality. 

Cadmiiun Sulphide .. 3s. 9d. per lb. 
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Carbon Biaiilphide .. £24*^£26 per ton according to 
quantity. 

(^’arbon Black .. .. 6Jd.—por lb. Market linnor. 

There is a possibility of legisla¬ 
tion to control tho amount of 
natural gas u»<.hI in prodiKdion 
of American hlax^k. 'I'liis may 
mean higlii'r pri<.‘OH,un<I inanufiw!- 
lurers ivro not anxious to accept 
onlers. 

Carbon Tetrofdiloritlo .. ffiO per ton, ilrunis free. 

Chromium ()xi<lo, gnen. . Is. .Tl. per Ih. 

/ 4Jd.—G]d. per Ih. Demand very 

Indiarubt>or .Suhstitiitos, ' brihk. 3’ricos likely to remain 

White and Dark j stt!a<ly owing to tirinneas of 

rapes«M!d oils. 

Lamp Black .. .. 43s. 0<i. per lavt., harrols free. 

Leail HyjioHiilphiU) .. T^d. per lb. 

LitlK>pf>nc, 3() ')o . . . . £22 lOs. per ton. 

Mineral Kubber “ Rub- 

pron ’ .. .. ..£!'> Ids. per ton f.o.r. London. 

Sulphur .. .. .. £10-" £12 per ton, according to 

quality. 

Sulphur Chloride . . 3d. per lb., carhoy.s ('xtru. 

Thiocarbanilirlo . . . . 2a. Od. p<‘r lb. 

Vorrnllion, palo or deej) .. r».a. Id. per Ib. Mu< h d(‘nror, fol¬ 
lowing nae in quick>.ilver. 

Zinc SuJpliido .. . . 7Jd.—-I h. 8d. por lb., according to 

quality. 

WOOD DISTILLATION PRODUCTS 

Acetate of Lime - 

Brown .. .. .. £1*1 lOs. per ton d/d. Demand 

active. 

Grey .. .. .. £19.£20 per ton. 

Ijiquor .. .. .. 9d. per gull. 32® '(’w. 

Charcoal .. .. ., £7 Ss .—£9 por ton, according to 

grade and locality. Market 
steady. 

Iron Liquor .. .. la. 7d. |>or gall. 32® Tw. 

Ih. 2d. ,, ,, 24® Tw'. 

Red Licjuor .. .. Idd. --Is. per gall. 14/15® Tw. 

Wood Croosot-e . . . . 2 h. 7d. per gall. Unrelinod. 

Wood Naphtha— 

Misciblu .. 58.- 5s. 3il. gall. 60% O.P. 

market stitfcr. 

Solvent .. ..5a. 0<l.—O h. per gall. 40% O.P. 

Fairly good demand hut little 
oiTering. 

Wood Tar .. .. £5 |wr ton. 

Brown Sugar of Lead .. £49 |)or ton. 


TAR PRODUCTS 

Acid Carbolic— 

Crystals .. .. 7|d. jxtH). Only limited inquiry. 

Cnide <>0‘s .. .. is. I0d.---2s. per gall. Market 

rather flat. 

Acid Croaylic, 97/99 .. la. lid.—28. Id. per gall. Demand 

still good. Market firm. 

Pale 95% ., ..Is. lOd.—28. por gall. Steady 

demand. 

Dark .. .. .. Ib. 7d.—U. IOd. por gall. Steady 

business. 

Anthracene I’a.sto 40% .. 4d. per unit pw cwt. Nominal 
price. No businesa. 

Anthraeeno Oil •• 

Strained .. .. lOd.—1 hi. jier gall. Very quiet. 

Unstrained .. .. 8^(1.—9d. per gall. 

Benzole— 

Crude 65*8 .. .. lojd.—Is. per gall, ox w'orks in 

tank wagons. 

Standard Motor .. Is. 4^d.—Is. Od. per gall, ox works 
in tank wagon.s. 

Pure .. .. Is. 8id.—Is. lod. per gall, ex 

works in tank wagons. 


•ToluoIo—90% .. .,1 b. 4Jd.—le. 7d. per galL 

Pure .. ..Is. lOd.—la. lid. per gall. 

Xylol coml. .. .. 28. 3d. per gall. 

Pure .. .. 38. 3d. per galL 

Creosote— 


Creaylie 20/24% .. 9jd. per gall. Few inquiries. 

Mid^e Oil .. T —9d. por gall, according to 
Heavy .. .. > greide and district. Market 

Standard Specifleation ) a shade firmer. Fair business. 
Naplitha— 

) Better demand 

Solvent 90/160 .. Is. Cd.—Js. 7d. f 

Solvent 90/190 .. Is. 2d.—Is. 3d. J 

® Naphthalene Crude— 

Drained Creosote Salta £6—-£7 I Os. Demand not so good 
Wliizzod or hot pressed £9—-£12 per ton. Not much in- 


Oil .. T 7 id.—9d. per gc 
> greide and c 

rd Specifleation ) a shade firmer. 

.. .. .. 8d.—9d. per gall. *) 

) 90/160 .. Is. 5d.—Is. 7d. [ 

} 90/190 .. Is. 2d.—Is. 3d. J 


Better demand. 
Prices firm. 


Naphthalene— 

Crystals and Flalcoil 
Pitch, medium soft 


Pyridine—90/140 


quiry. 

£17- £18 per ton. 

52s. Cd.- -57s. 6d. per ton. Market 
stcodif'r. Few inquiries for 
forward <lolivory. 

22s.—24s. per gall. Demand well 
maintained. 


Heavy .. 11s.—12s. Occasional inquiries : 
little busiiiass. 


INTERMEDIATES AND DYES 
In the following list of Intermediates delivered prices 
Include package.s except whore otherwise stated. 

Acetic Anhydride 05% .. Ls. 6d. per lb. 

Acid H. .. .. .. 4 h. 4id. per lb. 100% basis d/d. 

Acid Naphthionic .. 28. 6d. per lb. 100% basis d/d. 
Acid Neville and Winther 5s. 8d. per lb. 100% basis d/d. 
Acid Salicylic, tech. .. Is. 3d. per lb. Steady demand. 

Acid Sulphanilio ., lOd. per lb. 100% basis d/d. 

Aluminium Chloride, an- 

hyd. .. . . .. la. per lb. d/d. 

Aniline Oil .. .. 7|d.—S^d. per Ib. naked at w’orkK. 

Aniline Salts .. .. 7|d.—9d. per lb. naked at works. 

Antimony Pont£ichlorido Is. per lb. d/d. 

Benzidine Base .. .. 4s. 6<1. j>or lb. 100% basis d/<l. 

Benzyl Chloride 95% .. Is. 3d. per lb. 

p-Chlorphenol .. ..48. 3cL peril), d/d. 

p-Chloraniline .. .. 3s. per lb. 100% basis. 

o-Cresol 19/31® C. .. 4|d.—5Jd. per lb. Domaml 

moderate. 

m-Crosol 98/100% .. 28. Id.—-28. 3d. i>©r lb. Deman i 

moderate. 

p-Cresol 32/34® C. .. 2a. Id.—29. 3d. per lb. Domaiul 

moderate. 

Diohloraniline .. .. 3s. per lb. 

Dichloroniline S. Acid .. 2s. Cd. per ib. 100% basis. 

p-Diolilorbenzol .. .. £75 por ton. 

Diethylaniline .. .. Ss. per lb. d/d., packages extra, 

retuniablo. 

Dimethyonilino .. .. 29. 6d per lb. d/d. Drums extra. 

Dinitrobenzeno .. .. 9<1. per lb. naked at works. 

Dinitroehlorbonznl . . £84 IOh. per ton d/d. 
Dinilrotoluono—48/.')0®C. 8d.—9d. per lb. naked at works. 

C6/68®C. Is. 2d. per lb. naked at works. 
Diphenylamine .. .. 3a. 1 d. pcrlb. d/d. 

Monochlorbonzol.. .. £03 per ton. 

^ Naplithol .. ..Is. Id. per lb. d/d. 

a-Naphthylamine .. Is. 4id. per lb. d/d. 

iJ-Naphthylamino .. 4a. peril), d/d. 

m-Nitrunillno ., .. 6s. 3d. per lb. d/d. 

p-Nitraniline .. ..28. 4d. por lb. d/d. 

Nitrobenzene .. .. SJd.—sjd. per lb. naked at woi ks. 

o-Nitrochlorbenzol .. 2a. jier lb. 100% basis d/d. 
Nitronaphthalene .. lljd. per Ib. d^. 

p-Nitrophenol .. ., Is. 9d. per Ib. 100% basis d/d. 

p-Nitro-o-amido-phenol 48, 6d. per lb. 100% basis. 
m-Fhenyleno Diamine .. 4s. 2d. per lb. d/d* 
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p-Phenyleno Diamine .. I08.4d. per lb. 100% basis d/d. 

H. Salt .. .. ..2s. 6d. per lb. 100% basis d/d. 

Sodium Naphthionete .. 2 b. 6d. per lb. 100% basis djd. 
o-Toluidino .. .. 8Jd. per lb. 

y>-Toluidine .. .. 38. G<i. per lb. naked at works. 

m*Toluylone Diamine .. 48. 6d. per lb. d/d. 

PHARMACEUTICAL AND PHOTOGRAPHIC 

chemicals 

Acid, Acetic, 80% B.I*. ., £49 per ton. 

Acetyl Salicylic . . .38. 4(1.- 3s. (kl. per lb. Stt-ady. 
\t'id. B(‘nzoi«‘ B.J*. . . Hts. 3d.—4s. pc'!* lb. Lurgt'r buji- 

plies available. 

Acid, Boric B.P. .. Cryst, €54 per ton, Powder £68 

per ton. Carriage paid any 
station in Groat Britain. 

\cid. Camphoric.. .. 198.—^21 b. per lb. 

\eid, Citric .. ..Is. 6d. per lb., loss 5% for ton 

lots. Market extremely firm. 
Upward tendency. 

Arid, Gallic .. .. 38. per lb. for pure crystal. 

Market very Htoady. 

Acid, PyrogalUc, Cryst. .. Gs. per lb., for 28 lb. lota. 

\( id, Salicylic .. .. Prii;os quoted from 2s. 2d. per lb. 

down to Is. 9d. for ton lots. 
Market rather quiet. 

A« id, 'I'annii^ B.P. .. 38. per lb. Idarket quiet. 

\<id, Tartario .. ..la. IJd. per lb. less 6%. Much 

firmer with more demand. Up¬ 
ward tendency. 

\ini<lal .. .. .. Os. per lb. d/d. 

A< <»tjimlulo .. .. 2«. 3d. per lb. for quantity. 

Very dull market. 

Aimdopyrin .. .. 138. fid. per lb. Noglocted. 

Artmion. Itonzoato .. 38. 3d.—38. fid. per lb. according 

to quantity. 

\mirKtn, Carbonate B.P. £37 per ton. 

Mropitio Siilj)hato .. 12 h. Od. per oz. for hinglish make. 
Barbitono .. ..158. fid. per lb. Weak market. 

Jt-n/nuuphlhol .. .. bs. |)orlb. Small iiupury. 

r.isniuth Salts .. .. A Htcady market. Prices according 

to quantity : 

Bismuth Carbonnto .. 12a. 9<1.—149, 9d. per lb. 

„ Citrate.. .. Us. 4d.—139. 4d. „ 

,, Salicylate .. lOa. 2d.—12a. 2d. „ 

Subnitrate .. 10a. 9d.—128. Od. 

Bonix B.P. .. .. ( ryatal £29, Powder £30 per ton. 

Carriage paid any station m 
Great Britain. 

Bimimk's-— . , . . Market firm. Contiinuital pric(*s 

advancing. 

I’Mta-Mium .. .. 9d. -lO^d. per lb. 

S-Aimn ., .. 9d.—I0|d. „ 

\miiioniujn . . . . l()4d.—Is. ,, 

' ll. mni Lactuto .. Demand not very active, (iood 

Ljfiglish make can b(‘ laid from 
l.s, 7d. to 2.S. j)er Jb. 

Ciilunil Ifydrate .. ... Ss. 9d. por Ih. 

flilr'i'oform .. .. 28. per lb. fore wt. lots. Voryntoady. 

< 'i' (-;oto Carbonato .. fis. Od. per lb. Little demand. 

< Mi.u.uol Cttrbonat,c .. Us. fid. per lb. for cwt. lots. 

Supplies not plentiful. 

II- >:iumno .. .. 38. 9d. por lb. for foreign makes. 

Without mucli inquiry. loirge 
stocks. 

lI'Hiiatropine Hydrobro* 

'“*de .. ., .. 308. per oz. 

iB'lioipunono .. ..48. 9d. per lb. Foreign make, 

frmi. Ammon. Citrato B.P. Is. lid.—2s. 3d. per lb., according 
to quantity. 

Mii.uKjsium Carbonate— 

Light Commercial .. £30 per ton net* 


Megneaiuin Oxide— 

Light Commercial .. £76 per ton, lefis 24%, 

Heavy Commercial .. £26 per ton, less 24%. 

Heavy Pure .. .. 2s.—28. 3d. por lb., according to 

quantity. Steady market. 

Menthol— 

A.B.H. rocryHt. B.P. . . 7i)a. per lb. 

Synthotio .. .. 26 p.— 358. por lb., acfording to 

quantity. English make. Stoody 
demand. 

Mercurials .. .. Market rather flat, but prices un- 

changed. 

Red oxide .. .. fis. 3d.—Ss. 4d. per lb. 

Corrosive subiimato .. 3 h. fid.—38. 7d, „ 

White procip. .. .. 4 r. 7d.—48. 8d. „ 

Calomel .. ..3s. lid.—4s. 

Methyl Salicylate ,. 28. 3d.—2a. 9d. per lb. for carboys. 

A slightly bettor market. 

Methyl Sulphonal .. 21s. jier lb. negk'ctod. 

Paraformaldehyde .. 3 h. fid. per lb., without much 
inquiry. 

Paraldehyde .. .. 1«. 4d.—Is. fid. per lb. in free 

bottles and eases. Pettcr 
domaiid. 

Pbonacotin . . . . Gk. 3d.- -fis. fid. per lb. Shows 

slight iraprov’emoiit, 

Phoiiazono . . . . 7a. fid. per lb. for i-wt. lot.^. 

Phcnolphthalein . . . . tia. OtI.-—7s. 3d. per 11). In mori' 

])lentiful supply. 

Potass. Bitortrate— 

99/100% (Cream of 

Tartar) .. .. 88.s. per ewt., loss 24% for ton 

lota. Firm market. Prices have 
uj>ward tendency. 

Potass. Citrato .. .. Is. 8d.—2s. per lb. 

Potae.9. Iodide .. 16.s. 8d.—173. 5d. por lb., accord¬ 

ing to quantity. Demand con- 
luuics. 

Potass. Metabisulphite .. 7Jd. per lb., I-cwt. kegs included. 

Potass. Permanganate— 

B.P. Crystal .. .. 8|d.- -Oil. per lb. carriage paid. 

English make. 

Comiuorcittl .. .. 8d.—84d. per lb. carriage paid. 

English make. 

Quinine Sulphate .. 28. 3d.—2s. 4d. per oz., in 100 oz. 

tins. Steady market. 

Resorcin .. .. .. fis. fid. per lb. 

Salol . . . . . . 4.S. per lb. Very quiet. 

Silver proteinate .. 9.8. Od. por lb. 

Sod. licnzonte, B.P. . . 38.- 3 h. .3d. per lb. in more 
plentiful Mipply. 

Sod. Citrate, B.P.C.. 1923 Is. 9d.—28. per lb., according t-o 
quantity. Much firmer in com¬ 
mon with other citrates. 

Sod. Hyposulphite— 

Photographic .. .. £14—£15 per ton, occording to 

quantity, d/d, consignee’s sta¬ 
tion in l-cwt. kegs. 

Sod. Hetabisulphito cryst. 37s. Od.—COs. per cwt. nett (^ash* 
according to quantity. 

Sod. Kitroprusside .. Ifis. perlb. I^esa for quantitj'. 

Sod. Potass. Tartrate 

(Rochelle Salt) .. 77s. fid.—Sis. fid. per cwt., accord 
ing to quantity. Market quiet 

Sod. Salicylate .. .. Market improved with good deal 

of inquiry. I\)wder 28. 4d.'- 
28. fid. per lb. CVystal at 
2s. fid.—2a. 8d. per lb. Flake 
2 h. 9d.—39. 4d.. per lb. 
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Sod. Sulphide- 

Pur© recryst.lOd.—Is. 2d. per lb., according to 

quantity. 

Sod. Sulphite, anhydrous £27 lOs.—£28 lOs. per ton, accord¬ 
ing to quantity, l-owt. kegs 
included. In large casks £1 per 
ton less. 

•Sulphonal . . .. .. IOh.— 18s. per 

Tartar Kmetic .. .. Is. 4d. |)or ib. 

Thymol .. .. .. KIh. Oil. —I5k. S)<J. p(T U). foi’ good 

white crystal from ujowan seed. 


PUKFUMEKV CHEMICALS 

Acetophenone 

12h. Cd. por lb. 

Aubepinc .. 

13s. Cd. ,, 

Amyl Acota to 

2s. 9d. „ 

Amyl Biityralo .. 

78. ;w. 

Amyl SHhcylalu .. 

3s. 3d. „ 

Anothol (M‘f. 2I/22'’C.) 

4.S. 6d. „ 

Benzyl Acetate from Chlo- 

rine-free Benzyl Alcohol .3 h. 3d. ,, 

Benzyl Alcohol free from 
Oldorino 

3s. 3d. ,, 

Benzaldehydo fiTH) from 
Cldorino 

38. Cd. ,, 

Benzyl Benzoate 

3h. Cd. 

Oinnamio Aldehyde 
Natural.. 

1.5s. 6d. 

Ooumarin 

20s. i. 

Oitrojiollol 

I6.S. 

Citral 

lOs. 

Ethyl CinnaiTiato 

15s. „ 

Ethyl Bhthalrtto .. 

3s. 9d. 

Eugenol .. 

11s. 

Qeraniol (Palmorosa) .. 

35s, ,, 

Goraniol .. 

Us.-—18 h. Cd. por lb. 

Heliotropine 

7s. 9d. i^or lb. 

leo Eugonol 

iSs. 9(1. „ 

Llualol ex Bois do Rose. .* 

329. 6d. ,, 

Linaly] Aoetato .. 

32h. (kl. 

Methyl Anthranilate 

9s. 6d. 

Methyl Benzoate 

6s. 

Musk Ambretto .. 

52s. 6d. 

Musk Xylol 

18.S. 

Nerolin 

4s. „ 

Phenyl Ethyl Acetate .. 

12.S. Cd. 

Phenyl Ethyl Alcohol .. 

IBs. 

Rhodtnol .. 

573. 6d. 

Safrol ,, 

Is. lOd. „ 

Terpincol .. 

29. 9d. 

Vanillin .. 

259. 3d.—269. Cd. per 


ESSENTIAL OILS 
Foreign 

.. 15s. Cd. por lb. 
.. .. 38. per lb. 

18r. 6d. per lb. 
35s. 

7oa. per cwt. 
U)h. Od. por U). 
6j|d. per oz. 
l>8. 3d. jxjf lb. 


Aiiiiond Oil, 

S.r.A. .. 

Anise Oil .. 

Bergamot Oil 
Bourbon Ooranium Oil 
Oaniphor Oil 
Cammga Oil, Ttiva 
Cinnamon Oil, J»af 
Cassia Oil, 80/85% 

Oitronella Oil— 

Java 8.'i/VH>% .. .. r,a. 3<l. pur lb. 

Ceylon.38. 9d. „ 

Clovo Oil.8s. 3d. „ 

Eucalyptus Oil 70/75% . 2 h. 2d. 
Lavender Oil— 

French 38/40% Eaters 2(Js. per Ibi 
liomon Oil .. ., Ss 4d. j» r lb. 

L©mongi*ass Oil .. .. 3d. per oz. 

Orango Oil, Sweet .. 138. Od. per Ib. 

Otto of Jioao Oil—' 

Bulgarian .. .. 27 b. 6d. por oz. 


Anatolian 
Palma Kosa Oil .. 

Peppermint Oil— 
Wayne County 
Japanese 
Petitgrain Oil 
Sandal Wood Oil — 
Mysore .. 
Australiun 


.. 23s. 6d. per oz. 

.. 19a. por Ib. Very short 
supply. 

.. 213, 9d. per lb. 

.. 193. 3d. per lb. 

.. lOs. per lb. 

.. 268. Cd. per lb. 

.. 21s. jwr lb. 


PATENT LIST 

Tljc ilafi-' uivcii In tliis IM. are, in tlie cftMC of AnplU-atlonR for }*utenta 
UxtHo of uppiU'-ationfl, ami Iti tlio caiio of Cotnploto S{)ocitlcaMonB aooeptod 
tlio^c of tlir (Mllflal .fonrnals In whlrh tlie nccuptanco U annoiini’cd. Cotn- 
T>k‘tc Spffl/icationa thiw adv<'rti3ed aa accepted nio oiieii to Inspection at 
the J’nn'iit OHico imnicdlufcJy, and opposition boi'oic .liino SOth ; they 
arc on sale at la. earh at tlio Patent fifltco, Sale Crunch. Quality Court 
Chancery Lane, I^indon, W.C. 2, 16 days after the date given, ’ 

I.- Applications 

Akticbolagi't Soj)arator. Prevf'nting Injuriuus nvictiou 
lietwoon <*(‘ntrifugated liquid and air. 10,094. Aj»r. 23 
(Swrd., 2.8.23.) 

Avurnorc Enginoennp Co., and Hetborington. Appnr- 
aiuH for mixing and tli(“minl treatment of nmteiinls. 10,102. 
Apr. 23. 

Denham, and Simon, Ltd. Appuratu.s for giving warning 
of ('scape et(t. of gases. 9900. Apr. 22, 

Edelstahlwurk Kocliling Akt.-dcs., and Ziegler. Bogen 
erniivo furnaces. 10,290. Apr. 2.5. {(ler., 12.7.23.) 

(Iriacorn-Kiissell Co. Evaporators. 10,00.5. Apr. 22. 
(V.S., 20.6.23.) 

Jackson. (Ilo\ei* Foundry and Machine <'!o.). Troaling 
granular material. 10,128. Apr. 23. 

■ Schlos.s (Rowe). Rcati'rs for grinding-mills etc. 10,090 
Apr. 23. 

I. - Complete Specifications Accepted 

941 (1923). Hiuri'Il. Mixing, incoiporating, and di--. 
intc'grating machine.''. (214,308.) 

2063 (1923). Cowh'.s. Solidifying materials that solidife 
with a rise in tcinjicrature, (214,344.) 

9725 (1923). Veitcli. Mixing apparatus. (214,446.) 
19,142 (1923). Carter, May, and Barradell. Film-niill- 
for emulsifying and grinding solids. (214,521.) 

II. —Applications 

British n'homson-Houston Co., Ltd. Filuinonis. 10,311 
Aj)!-. 25. (U.8., 1.5.23.) 

Diickhnra, and Woodall Duckhnm, Ltd. Operating verludl 
ri'lorts for carbonizing fuel. 10,313 and 10,364. Aj)r. 2.> 
and 26. 

Ledoga Soc. Anon., and Muimori. 10,10.5. See XX, 
r^zei. Fractional distillation of^oils etc, 9993. Apr. 22 
Byzcl. Fractioning oil vapoUrs. 9991. Apr. 22. 

II. — Complete Specification Accepted 

23,232 (1923). .Johii.sun (Badischo Aidlin imd yodn, 

Fabrik). Manufacture of futd gas. (214,544.) 

III. — Application 

J*yzcl. 9993-4. See IJ. 

iV. Applications 

Rttiisford (Cassella & Co.). Dichlor-N-dihydro-1.2-2' !'• 
anthraquinoneaziiu'. 10,0tMh Apr. 22. 

Soc. AJsacionne do Brodiiits C3vuniqucH. Manufacture ef 
sulphurized compounds of jdienol oto. 10,368. Apr. 2i5. 
(Fr., 27.4.23.) 

Soc. of Cliemiual Industry in Baslo. Mmiufaoturo ot 
arylidoqiiinoncB. 10,212. Apr, 24. (Swiss., 24 4.23.) 
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IV.— Complete Speciflcallons Accepted 

34|10S (1922). Tizard, Cliapman» and Taylor. Halo* 
-t'liation of hydrooarbona and thoii* dorivatives. (214,293.) 

(H>16 (1923). Poina. Manufacture of p-aminophonol. 
,194.694.) 

18,008 (1923). Bloxam (Cliom. Fabr. GriwHhoim-Elektron). 
Miiniifactiire of corinth-coloured to black azo-dyostuffs. 

■ 214.516.) 

\ . -Complete Specification Accepted 

1674 (1923). ClajdAn .Anilbvo Co,, Lbl., and Grvtndy. 
I'tvaljiiont of acetyl coUuIobo in alkaline liquidK. (214,331).) 

\}. -Applications 

Atthworth. Apparatus for dyciui; obi. yarns in hankn. 
Apr. 22. 

flunt, and Hunt and MoHorop, Ltd. Open bleacldng, 
et<5. machines. 10,061. Ai)r. 23. 

Scottish Oy<^fl, Ltd., TlioinaH, and Thomson. Dyeing 
[..occsses. 10,176. Apr. 24. 

\ I.- -Complete Specifications Accepted 
2S66 (1923). Stovens and Dyer. Treating fabric.s with 
nilihcr comi» 08 itions. (214,3,56.) 

17,229 (1923). Scholz. Producing batik <liscliargo paU 
orn-. (214,.506.) 

•)2,n3 (1923). Hamburger and KaoRz. Bleaeliing vogo- 
i.iltio fibroua material. (209,073.) 

Ml. Applications 

Penham, and Simon, Ltd. Mcana for dotocling eU;. 

( lilufiiK' cb;. 9908. Apr. 22. 

|)nbois. Production of liydrocyanic acid. 10,100. Apr. 

Piihois. Production of liv<lrocyanic acid. 10,101. Apr. 
j;; (Cor., 23.4.23.) 

I'Uckfro-Odinoso Akt,.Gog. (Graf Schwerin Goh.). Manu- 
ta< (ore of amorphous .silicic acid. 10,36.5. Apr. 2<». (Gcr., 

Jf. 1.23 ) 

hiii.iN' 10,022. 6Vc X. 

Vil. Complete Specifications Accepted 
J 771 (1923). Bhopal Produco Trust. Keciovoiy of culciiiiii 
and other matoruds from tix'CS. (201,131.) 

2911 (1923). Nncf. Pr«>dootion of compounds of Hiilphur 
uiili .dlviili or alkaliiio (‘iirth inctalR. (214,358.) 

i4.2H3 (1923). Olicjn. M’'erlvO vonm AuergOR., Sommer. 
.iimI Ans. Production of i itanic oxido from Litanih'rous 
iron oio^. (214,483.) 

I (1923). Kheuania Vojimu Chem. Fabr. Production 
<'l' oliihlf balls of haniini imd .strontinni from the residues of 
111 -' niaimfncture fif barium and strontium Hul]»liidos. 
(2'i!.r,>H.) 

11.936 (1923). Urfer. Preparation of pulvtiriaod lithium 
mind.-. (199,027.) 

VIU. Application 

Itittisfombo. Apparatus for drying china clay etc. 
9SSt Apr. 22. 

IX. Complete Specification Accepted 

6 {S6 (1923). Hatton. Manufacture of coloured tilf's, 
bliilis, luicka, otc. (214,394.) 

X. Applications 

Piiii>l) 'niomson-Hoiislon Co., Ltd. Tungsten alloys. 
'".IST Apr. 24. {U.S., 1.5.23.) 

i dci'trolytic Zinc Co, of Australasia, Ltd. Recovery of 
^ui< hv electrolysis. 9947. Apr. 22, (Australia, 21.4.23.) 

i’l'Klin and Gustafsson. Methods of producing volatile 
ini i.'ik from their sulphides. 10,152. Apr. 24. (Sweden, 
-0 4 ) 

I’l'^-'hn and Nobel, Method for producing metals an<l 
alloys low in carbon. 9883. Apr. 22. (Sweden, 

^9.4 2:1} 


General Electric Co., Ltd. Manufooturo of tungsten wires. 
0979. Apr. 22. (Hungary, 21.4.23.) 

Imray (Beilis Hoat Treating Co.). Fused euieotio salt 
baths. 10,022. Apr. 22. 

Tallhit. MoUiUurgical furnaces. 10,210. Apr. 24, 

Witlig. Motliod of producing motallio vaiuulium. 10,357, 
Apr. 26. (Ger., 7.5.23.) 

X. —Complete Specifications Accepted 

1975 (1923). Cleave. Apparatus for the oloctrolytio 
deposition of motals. (214,340.) 

1983 (1923). Wundol. Cleaning ruslv or corroded iron. 
(208,103.) 

7076 (1923). 8ejournot. Manufacture of powders of 
alloys of magnesium ami aluminium. (195,064.) 

11,981 (1923). Roc. Anon, dcs Brevets Berthot. Electrical 
process for obtaininif motals of high melting-point, such os 
tungsten. (205,046.) 

19,772 (1923). Robinson and Grey. Composition for 
moulds for stcf'l I’astings. (214,526.) 

20,700 (1923). Lombardi, Xf. 

XI, —Applications 

Bunyay. Making active material for cle<;trio accumulators. 
10,134. Apr. 24. 

Barfield, Coleman, and WiM. Kh'olric mufllo fiunacos. 
10,174. Apr. 24. 

KIcetrolytic Zinc. Co. of Australasia, Ltd. 9947. See X. 

XI. —Complete Specifications Accepted 

1975 (1923). (71oavo. S,’.e 

11,981 (1923). Soc. Anon, dcs Brevets Bortbot. See X.. 
20,700 (192.3). Lombardi. Klootric fumai^os, particu¬ 
larly for molting and treatment of (^omfuisite metals and 
alloys. (211,532.) 

XII. — Application 

Xaainloozo Vennootarhap KonLnklijke Rtoarino Kaarsen- 
fabriok Gouda. Manufacture of soap. 10,205. Apr. 24. 
(Holi., 30.8.23.) 

XIL- Complete Specification Accepted 

14,054 (1923). I’’huIIi. Coutiuuous recovery of oils 
from oilseeds. (214,478.) 

XIV.—Complete Specifications Accepted 

2806 (1923). Stevens atid Dyer. See VI. 

3058 (1923). Lawos. Rubber eomjjoRition. (214,301.) 
1.3,7”K) (1923). Oltimins. Obtaining rubber frv^m latex. 
(214,477.) 

XVI.—Application 

Garbin an<l 'I’oniolo. Phosplio-nitrogenoua fertilisor. 
10,178. Apr. 24. 

XVIIL—Comptete Specification Accepted 

31,846 (1922). Barbet et Fils et (‘ie. Distillation and 
rectification of ah’ohols. (189,458.) 

XIX. —Applications 

Heycrdold. I’roduction of cdiblo products rich in vita- 
mines. 10,227, 10,228. Apr. 25. 

Smallpeico. Methods of preserving docompoaablo fluids. 
10,041. Apr. 22. 

XX. —Applications 

Ladoga Soc. Aiiou., and Maimen. Freparation of diethyl 
sulphate from ethylene. 10,105. Apr. 23. (Italy, 23.4.23.) 
Swurlz. Anaesthetising gases. 10,183. Apr. 24. 

XX.—Complete Specifications Accepted 

34,108 (1922). Tizard, Chapman, and Taylor. See IV. 
30,087 (1923). Morck. Preparation of synthotic d-tp^ 
and Ly-cocaino. (210,050.) 

XXIll.—Application 

Douham, and Simon, Ltd. 9008. See VIL 
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GENERAL NOTES 

Official Trade InfelllKCnce 

'I'bo Dopartincnt of (.Iversoas Trade; (Developtni-nt 
and Tnt.olligenoc, 35, Old Queen .Sticet, London, 
S.W. 1) has received the following enquiries for 
British goods. British linns may obtain furtlier 
information by applying to the Dcfeartmetit and 
quoting the speeitic number ;—AUjitrs : Tinplate 
(492) ; Australin : I’ottery, gla-ssware and aluminium 
ware (470) ; Aluminium, enamel ware, agrieultural 
and etiL’inei rs’ tools (Oltieial Seeretary, Oommereial 
Bureau, Australia flon.se, Strand, l,ondon, VV.0.2. 
Ref. No. 412/7/1/1/230); Bntii<h Inillii: Steel 
(The; Directors of the Madras and Southern lifahratta 
Railway Co., Ltd., 25, Buckingham I’alaee Road, 
London, S.W'. 1) ; VanaAa : Steel, Manganese east¬ 
ings (472) ; Drugs (470) ; Mining and engineering 
equipmetit (477); Chile: (Jlyeerine, oils (494); 
Denmark: Magne.sia slabs (481); (tojqjer ingot.s 
(482) ; Afexico : Tinplate (405) ; Aiihcrloiids : 
Artitieial silk (485) ; Stationery (480) ; J^erii . 
T’ableware, sanitary earthenware (490) ; Scmlh Africa 
Rubber goods, stationery (478) ; /Spain : Silk (490), ' 

French Company News 

The St. Klienne eoabnims eompaiu' is const meting 
25 new coke oveirs, thus bringing the nund)er up 
to ItM). Wishing to utilise the hydrogen ])rodueed 
from distilling coke for tlu; production of .synthetic 
ammonia, ami to produce indu.strial gas of 1300 
calories by using fuels of high ash content, arrange¬ 
ments have been made with tin; Soeietd Chimique 
de la (irand l*aroisse. the owner of the Claude Piecess, 
for the eonstruetion of a .synthetie-amnninia factory 
capable of ju’odueing 5 m.t. per 24 hours. The fac¬ 
tory, which will be ready in ,fune. 1924, will in time; 
produce lO t. |)er 24 hours. To provhh; for the 
utilisation of the industrial gas, the eom))any has 
made an agreement with the Soeiete Fr.ineo-Beige 
de l‘’abrieal ion .Meeanicpie dii Verre (which makes 
window-glass by the Libbey-Owens process) to 
utilise tin; gas for local glass furnaces. In lt)23, the 
>St. ICtimme coal mines |)rodueed 008,19(1 tons of 
coal and 159,130 tons of coke, ;t0t)7 ton.s of tar, 
1418 tons of ammoniion sid[)hate, ill2 tons of benzol, 
and varying (piantities of other (iroduet.s .such as 
heavy and light oils, naphthalene, anthracene 
and tar. 

The Canadian Market 

British manufacturers, particularly lho.se producing 
mining and ehemiial machinery, apparatu.s ami 
plant, will be interested in the recent (Canadian 
budget. Till' customs tarilf has placed on the free 
list many ap|)lianees used in mineral, metallurgical 
and chemical industries, and especially those not 
mode in the country, or of such size or eoirstruet ion 
as are not generally manufactured. This will apply 
to such articles as filter presses, distilling apparatus, 
evaporators, driers, vacuum apparatus, grinding 
and dres.sing inae.hinerv, mining drills ami many 
parts, and sixicial machinery for chemical plants. 
The object of this reduction in the tariff is to encourage 
and facilitate the development such imlu.stries 
as low-carbonisation of coal, coke'and the recovery 
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of by-products therefrom in the form of fuel, and 
motor oils, fertiliser, etc., oil shale and tar sands, 
mining and many industries which have been ham¬ 
pered by the excessive duties and sales tax (remitted) 
upon articles not made in Canada, or not available 
of proper coastrnction and de.sign to permit of 
economic application. The new tariff proposals 
may' be seen at the office of the High Commissioner 
for (hinada. 

Trade Information 

Midland Bank. -Mx. George McBain and Mr. 
A. Hall W'ilson, Directors of the North of Scotland 
Bank, Ltd,, have been appointed Directors of the 
Midland Bank, Lid. The Right Hon. R. McKenna, 
Chairman of the Midland Bank, and Mr. Fi'ederick 
Hyde, Joint Managing Director of that Bank, have 
been appointed Directors of the North of Scotland 
Bank, Ltd. 

Oyc.slufb (Import Regulallon) Act, 1920 

The follow'ing .statement relating to apidieations 
for lieenee.s under the Dyestuffs (Import Regulation) 
Act, 1920, made during April has been furnished to 
the Board of Trade by the Dyestuffs Advisory 
Licensing Committee. The total number of n(ipli 
cations received during the month was 484, of w'hich 
380 were from mei'chants or importer.s. d'o the.se 
should be added 22 ea.ses outstanding on April I, 
making a total for the month of 500. 'riie.se were 
dealt with as follows (Iranted—300 (of which 
;{29weredealt with within 7 days of receipt). Referred 
to British makers of similar products—84 (of 
which 03 were dealt with within 7 days of receipt) 
Referred to Reparation supplies av'ailable—30 (all 
deidt with within two days of reecijit). Out.standiiig 
on April 30, 1924 32 (practically the w'hole of these 

were dealt with at inceting held May' 2. Df the 
total of 590 appli(!Htions received, 422 or 83 per cent 
wei'C dcidt with within 7 days of iveeipt. 


PUBLICATIONS RECEIVED 

C'liKMisTiiy i.N TiiK Twkntiutu CuNiriiv. Pi'c|iaro(l umlis 
(he uaiiUiavc ol a t'emiiutUs; rcprcsciitiiij' llie IScicri 
tific Sciiclies, with Dr, tk K, -triastI'ong. F.H.S., .e 
(.'liairiaan and I'klitoi-, Rp. vni-{-281. Isaiilen 
Ernest Raui, Uib, 1924. Price 15a. 

(hisMiCAr.a. Ity \V. .\shc and II. (1. T. Boorman, willi 
a lorouord liy H.R.H. The Prince of Wales. Ii>- 
■sourccs ot the l/mpire ,Scrics. Pp. 207, Louden 
Ernest Bc'iin, Llib, 1924. Price 21s. 

\ DictioNauv or .ti'ri.irn Ciiuhistkv. Ity Sir K. Thorpe, 
tklt., Lb I)., E H.8. Assisted hy cniinont ceii- 
trdmtors. Hevised and enlarged edition. Vol. V. I’p- 
viii t-722. London : Longmans, (Ircen and Co., 11)24 
Price 00a. 

PiUNriPr.KS or Ei.ri tuoi’I.atino a.ni> Ei.KCTuoroHjo'o 
(Ei.ECTnoTYriMi). By W. Blum ami G. B. Hognbo"ii' 
Pp. xii-l-3.5f5. London: AIcGraw-Hill Publishing (io , 
Ltd., 1924. Price 208. 

IluYiNiJ BY Means or Am and Steam. By E. Hiinshramt 
Third revised English edition. Pp. viii-l 7'- 
London : Scott, Greenwood and Son, 1924. Price d’- 
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EDITORIAL 


[ '!' was neither difHclonco 'nor laziness wliich 
prevented us last week from making a final 
comment on the relations between the French 
and German chemists. Fditors of wet'kly journals 
.lie not expected to be either timid or dilatory ; 
I ven when they are away on a holklay or stricken 
)i\ illness, they mu.st exercise their braims, that is, 
.isswming with the sentry, they have, got any. Some. 
..f the corrosiiondence we received last week arriv'ed 
Ml late that there wa.s no time to comment upon it, 
III these coluinn.s. This is the round, unvarnished 
(,ilc we have to tleliver. Nor have w'e been careless 
III alluding to the relations bctw'een the French and 
(Jerman chemists ; this is in truth the whole essence 
Ilf the problem. Variinia Fnglish eheraists have 
mitten to tis that our comments have shown too 
iiiiicli hostility towards the German.s, or that we 
li.ivc shown much less hostility than was proper ; 
in .such matters a middle course please.s no one, we 
liavc shot neither the woodcock nor the pigeon. 
Hut, the relations between the British and the German 
(liciiiists are not the crux of the situation ; it is4he 
Iccliiig between the French and the German.s which 
is this. In view of the recent elections in both 
I'limiries, the jiossibilities of satisfactory arrange- 
iiii iits about indemnities, the pourparlers now pro- 
I'liliiig in Europe and some other more or le.ss 
unknown a7id variable factors we are satisfied that 
iin\ [icrmanent improvement in the relations between 
till' two neighbours w'ill be due to changes in their 
"'I n minds and not to any well-meant advice from 
Hill selves or even from more distant inhabitants of 
dll chemical community. There is a lempus edax 
'I o». which cures many ills ; a hundred years ago 
(III li’renoh were the hereditary enemies of this 
iiiiiiilry; sixty years ago Germany was regarded 
I',' many chemists as a sort of spiritual home ; it 
‘I- imething like fifty years ago since Bismarck is 
I'i'i iii'U'd to have said “Next time we defeat the 
hi i nch lye shall, insist up6n paying them an in¬ 


demnity.” A few years later he is reported to have 
said, “ If I could live again T .should be a Kepublican ; 
government liy King.s Is government hy women, and 
it they arc bad women it is bad, and if they are good 
women it is worse.” The country whieli welcomed 
Hofmann and allowed him for jialtry reasons to 
return to his fatherland, has altered its views in many 
respects; the aspirations of Germany ten years 
ago were different from those of fifty years ago ; 
all has changed : the whole map of Europe has been 
reshuffled and we cannot yet tell whether it is in a 
state of .stable or unstable ciiuilibriuin. There is 
some sort of radio-activity abovit the waters of 
the Rhine, some emanation, fatal to tranquillity. 
Whether Jfr. Baldwin was indiscreet enough to 
sample it we know not.. But from the time of 
Julius ((awar to that of ((lovis, from the period of 
(.‘harles Martel to the reign of Hugh Gapet, throughout 
the Middle Ages to the campaigns of Marlborough 
and theneo to the defeat of M. Pi lineare at the reiccnt 
election the Rhino lias been in a state of ionic 
activity. Some day mattkind will look back on the 
relics of the distil chances just as Ihofessor Joly 
secs in small haloes in arcluean rocks the evidence 
of post lUsturbanccs resulting from activities of a 
character too great for the surroundings. Wo 
suppose the truth is the Rhino Valley affords no 
good boundary. Even when the Franks occupied 
iioth sides of it there was hardly a ^K*rmanent jieace ; 
it is a poor frail thing compared with the North 
Sea. If only it could be converted into a Channel 
as stormy as ours 1 What could we not contrive 
if it were a range of mountains? Qm ne jmurrait 
Ic lion, s'il itait ningel In America somewhere the 
authorities have dissolved iodides in the reservoirs; 
a few' bromides dissolved in the. waters of the Rhine 
Valley w'ould calm a lot of turbulent spirits. But 
neither the French nor the Germans are notorious 
as water drinkers. W'e are afraid there is nothing 
■to trust to except envious and cal^^iating time. 
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Cambridge witnessed what ma\' well prove to be 
an event of the first importance in the opening of the 
Sir William Dunn Laboratories for Cheinistrv in its 
relations to Life, }>y the Chancellor, Lord Ibilfour, 
on Friday last. 'I'hat a City merehant should leave 
the residue of his estati' with directions to use it for 
the “ alleviation of Innnan siilfering,” and that his 
executors, the Director,-, of the Commercial Union 
AKHurance Co, .'honhl lane interpreted the instruc¬ 
tion in the a i.s<' nay thc\ have, is a cireumstanoe of 
happy angina .\t last, wi- have the fact jiublicly 
recogni.sed, that chemistia is a scienei' to be thought 
of in connexion uith medicine, 'riie Chancellor «as 
far-seeing enough to assert, that even that dri'iul 
.scourge ol mankind. Cancer, may well have its 
secrets dtsclo.sed through chemical inrpiirv. Thus 
lar, we know, the ell'orts of pathologists have been 
exerted in vain Chemists throughout the world 
will desire to congratulate Prof (lowland Hopkins 
that he has at last attained to this crowning position 
in his unwearied eirorts to develop a declared .school 
in the borderland regions of chemistry and biology. 
In acee[)ting (he gift, however, the University imairs 
a grave ri'sponsibitity, as it is in some measure pro¬ 
moting the subdivision not merely of chemistry, 
but also of botany and physiolog\ in an unhappy 
manner. 

ddie new school i‘an oiilv be a sueei-ss. If the 
workers are s]ieeiall\ ({ualitied both as chemists 
and biologisti—double firsts, in fact, 'fhere is 
already obvious, in the school, an undesirable ten¬ 
dency to specialise at too early a stage ; we wall be 
ojaai and also sa\, that it is probably too much the 
resort of women students, who cannot be e.xpei'ted 
to bring to the study of the .subject that, breadth and 
originality of outlook and. tlm acute powers of ob.ser- 
vation that arc e.s.sential to progress. After the 
cerenion\', visitors engaged in an orgy of interesting 
demonstrations, beginning with " Kn/.yme Aetivi- 
tie.s ” (tea and toast). and ending w ilh th(^ Klectrical 
Determination of Acidity, " Kvidentlv, Cambridge 
has some store of sanity We can only lio|)e that 
‘•acidity ■' may long prevail, and Hourish, in memory 
of Sir William Dunn and his altogether uncommon 
sense. Tiie lull-drc.ss bampiet, in the (ireat Hall of 
'I'rinity College, in the evening, was a fitting coiwlu- 
■sion to the da\. Henry Vlll. looked down upon us, 
and we could not help feeling that the adoption of 
his attitude and mi'thods might not be inajipropriate, 
at times, even lo-dax. 'I'he blaster, in pro]io.sing the 
health of Prof Hopkins, was happy in his allusion to 
Tennyson's pregnant wise which might well be 
in.scribed on some one ol the many whitened walls 
of the new building ; 

Flower in the crannied wall. 

1 pluck you out of the crannies ; 

Hold you liere, root and all. in my hanil. 

Little flower but if I could uuderstaud 

What you are, root and aU and all in all, 

I should know what Uod and man is. 


CHEMICAL UTERATURE IN CHINA 

By WILLIAM H. ADOLPH, Ph.D. 

A chemical philosophy flourished in China in the 
ages gone by, but scientific thought has been dormant 
for as much a.s four or five centurieB. A revival of 
interest in things chemical has been set in motion 
oy a few sparks from the West. At the prt-sent 
time much thought and energy is being spent toward 
jiutting chemistry in China again on a basis where 
it can support itself. This is marked by the rapid 
development of a chemical literature. 

For many year.s such research material as was 
not publLshed abroad in ICuropean or Americon 
journals found its way into the, China Mrdical Journal, 
the organ of the association of foreign medical men 
in China. 'J'he old numbers of this periodical, 
together with the early volumes of the Journal of 
the North Chinn Tiraneh of the ftoi/al Asiatic tioe.ietii, 
contain many intere.sting note.s and observations on 
things chemical and on the chemical industries of 
old China. 'JVn years ago tho.se conducting chemical 
research in Cliina had great diflioulty in finding 
nppro[iriate means of publication. The Far Eastern 
Eeview, a monthly dealing essentially with the field 
of commerce and industry, became the repository 
for a number of these, and others were scattered 
about in directions that arc now difficult to trace. 

With the de.sirc to foster more intensive work in 
scientific study and research, the Scienee Society 
in 1016 began the publication of Science. This 
appears monthly’ in Chinese; occasionally articles 
appear in Knglish or in German. Last year apjxiarcd 
the first volume of the Transaction.'! of the Scienc< 
Society, all the articles being iir the Fnglish languagi'. 
Next in im[)orlanee comes the Journal of the (thina 
Society of Cheniiail Industry. This was started ni 
1923, and is jiublished twice yearly’ in Peking, also 
in Chinese. This society, like the Science Society, 
is largely composed of Western-trained (^hincse and 
is organising sectioii.s throughout the country. 

Mention should also be made of 4he new China 
Journal of Science and Arts which has become the 
official organ of the Shanghai Chemical Society 
The jAuynaam Ayricultural Review, started in 102'.1 
irablished at the Canton Christian College, and the 
Fhilippine. Journal of Science have served as media 
for a numlKT of imjiortant chemical pap<>rs emanating 
from China .Several of the Government college.-: 
have published science journals covering the field "f 
chemistry. While much of the material that h.i- 
appeared in these—and it has all been in Chinesi’ 
cannot be classed as oiiginal material, it has bei n 
very valuable in stimulating an interest in pnie 
scientific inve.stigation. 

Omitting all mention of Chu-hsi, the gn.it 
scientific writer of the Sung Dyna.sty, and his fell"W 
labourers of ,S(>0 years ago, it can be said that di'' 
writing of modern chemistry text-books for China 
began with the appearance of Dr. Frver's chemistry 
books about 1870. Dr. Fryer found his greal'st 
difficulty in the terminology, but he boldly invcu'i'd 
new names and new Chine.se characters for element 
and classes of compounds where necessary. Oillis"" s 
translation of Luff’s Chemistry followed in 1005- 
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The ten-year period from 1906 to 1916 represents 
the jieriod of Japanese influence, when students 
returned from Japan and translated the text-books 
which they brought back with them. Most of tliese 
Japanese texts were in turn descended from German 
prototypes, and the final result was an unrecognisable 
second-lwnd reproduction of an excellent original. 
This influx of Western science by way of Japan has 
had a lasting influence on the chemistry of China. 
Most of the inorganic terms in (,'hinese are those 
which came in this way from Japan. Practically all 
of the texts which were the product of this period 
have filled their usefulness and gojie. 

'I'he period beginning with 1915 is the period of 
direct Western influence. Anrerican, British and 
German texts were introduced into the schools in 
large numlwrs and used in the original languages. 
But now many text-books are apjx’aring which, while 
based on Western models, keep the special needs of 

I he ('hinese student in mind and attempt to weave 
into the text the Chinese background. 

'I'lie present text-book situation is a poverty- 
stricken one. Most of the texts in use are of the 
imiiorlcd type. There are as yet 7io text-books 
cither for colleges or for middle schools which can 
lie siiiil to interpret the science of chemistry suecess- 
tidlv in terms of the everyday life of Chma. iSuch 
texts could appear either in English or in Chinese, 
01 - companion volumes in both languages. Now that 
the fundamentals of the scientific terminology are 
.settled, there is a desire to have an increasitig number 
of the new text-books appear in (Jiinese. Because 
of a limited demand, only until very recently, 
however, has the publication of college texts in 
('hinese been considered a sound venture financially. 
Several of the efforts of the past were subsidised by 
.«cicntilie societies or were private ventures which 
n'snlt(>d in considerable loss to the authors. 

line of the very eneoiiraging aspcctsof the chemical 
Idcraturo field is the increasing amount of research 
material wliich finds it sway into the journals publi.shed 
III ( hiiia. Seven years ago when the writer under¬ 
took to handle the abstracts of the China journal 
tor one of the Western chemical societies, ttiere were 
lour jK'riodicals on the abstracting list yielding an 
average of aliout six articles per year eontaining 
iiriirinal material whieh could be considered of 
iiM|iortauee to the chemical world. Now, the numlier 
of pcriodii als has ineicased to eight, and the number 
of articles annually aKstraeted to about 30. 

I’robably the most outstanding accomplishment 
m the lield of chemical literature during the last 
ill cade ha.s been tlio" fixing of the terminology. The 
•icncral Committee on tieientifio Terminology was 
started in 1915, and wa-s organised in its present 
foiiii when tlie Ministry of Education in Peking 
decided to make an annual grant toward the upkeep 
ol its work and to add ollicial api>roval to the lists 
ol terms adopted by the committee. The section 
"11 chemistry numbers about 15, and consists of 

II iireseutativcs of the leading scientific societies and 
1 few additional members from the universities. 

I he membership includes chemists and chemist- 
icachers trained in Britain, Germany, bVance, 

'inerica, Japan and (Jhina. 


Two outstanding principles have lieen followed in 
the terminology work. It was first resolved, as far 
as possible, to translate into tlie Chinese term in 
eacli ca.se the fundamental nuatiing of the Western 
chemical term, and not sim])ly to transliterate tlie 
sound. 8eeond, it was decided to avoid tive invention 
of new Chinese ideographs. Tliis rule h.os been 
transgressed in a few eases for llie names of the 
eh'iiients and for a few special radicals. ]| can lie 
said tliat llie general and iiiorganie terminology 
is complete. 'I'he organic terminology wtiieli was 
the more difficult piece of work, i.s practieally 
in its final form, but it need.s still tlie test of 
more vigorous use in tlie class room before it can be 
said to be absolutely satisfactory. The organic 
terminology follows the syntlietie eharaeter of the 
Geneva system, and use.s recognised t Jiinese characters 
for the different classes of eonipouiids. 

Tlie stabilising of the terminology is reflected 
immediately in the increasing tendency to use the 
Chine.se language as a medium of scientific in.struetion, 
and for text-book work. 'J'iiere is no doubt whatever 
that tlie use of the Chinese language for all these 
things i.s the ultimate goal of China. Many of the 
colleges and universities now give fheir chemistry 
courses bilingually, u,sing liotli English and Chinese 
in tlio class-room, and in some places tlie college 
courses of the first year or two are given .solely in 
Chine.se. Given the text-book material and teachers 
of equal experience and training, there seeurs to bo 
no essential difference as to the results obtained, 
whether the medium of in.struetion is one language or 
the other. At the present moment tlie greatest need 
for the development of chemical seienee in China is 
the preparation of yiraetiea) text-books, WTitten by 
Clhincse, from the Cliinese standpoint, and wdth 
Cliinese oolonriiig. 

Shantung Christian University, Tsinan, China 

PULVERISED FUEL 

The Importance for Crude Gas Firing 

(From a Correspondent) 

A great deal is being heard just now about pulver- 
ised-fuel firing, with its many olivious advantages. 
Of particular importaiiee. however, is tlie fact— 
perliaps not, yet generally realised- that its extreme 
ftexibility of operation has provided a method of 
burning at high eflleicncj’ crude and often low 
quality eommereial gases. Gas firing, with gas of a 
uniform quality and piessure, is. of course, extremely 
efficient, equal, or perha]).s oven superior, to pul¬ 
verised fuel, but is very rarely used for the obvious 
rea.son that it is too expensive. 

With ordinary combustible gases given off as a 
by-product, the best example of which is blast¬ 
furnace gas, the matter is very different because such 
gas i.s not onlji low' grade, dirty and dusty, but is 
violently erratic in supply. A somewhat similar 
problem, although a much easier one, is the burning 
of good quality coke-oven gas and the surplus very 
rich gas from low-temperature carbonisation. The 
flexibility prissessed by pulverised-fuel firing, which 
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oan b(^ started up or shut down almost immediately, 
and the amount of the fuel burnt altered uithin 
very wide limits by mendy tuniing valves, nn ans 
that the fhietiiations in a gas supply can be followed 
and allowed for without diflieulty and all the gas 
utilised whilst maintaining a sleady steam outi)ut. 

The most remarkable example of this, of course, 
is tb(' famous Ford plant at Kivt'r Koiige. Itearborn, 
Detroit, which normally burns 70 j)er cent, bla.sl- 
furnaee gas and Ifo per cent, jnilvcrised coal on .some 
of the largest watir-fube boilers in the world, with a 
nor?nal eva|ioration of 220,(100 lb. of water (from 
and at 212'' K ) each ])er liour and 3.70,000 lb. emerg¬ 
ency overload. Owing to this great fle.xibility of 
]mlverised fuel firing a volume of dirty blast-furnace 
ga.s of 00-100 H.Th.D. per eb. ft. amounting to about 
70 million eb. ft. ])er 24 hours, and of course greatly 
Hiietuating in amount, is la'ing burnt at the highest 
etiieiency. At the same time also coke-oven gas, 
tar, oil, or pulveri.sed eoki' are used when necessary, 
and it is intended eventually to use pidverisi'd low- 
temperatufe hiel. 

The possibility of burning mixed fuels in this way, 
and of .sn[)i)lying jmlverised coal to a furnace at 
enormous rating.s is dm' to the solution of the practical 
diftieulties of pulvi'iised-fuel firing, especially a.s 
regards the furnace and the int<'nse heat devi'loped 
tMteause of the ellitieney of the firing with only 20 
per cent, e.xeess air. The dillicultv is .solved by tho 
“ Lopuleo ” water screen (a .series of 4 in. .steel 
tubes in (he bottom of the furnace to prev<‘nt “ slag¬ 
ging”), and a largi- combustion ehaniber with hollow 
air-eoolerl brickwork walls, the heated air being 
used to supply 00 per cent, of the air reipiiix'd for 
combustion. 

THE CORROSION CAUSED BY PRODUCTS 
OF COMBUSTION OF COAL GAS 
By U. R. EVANS, M.A. 

It is now generally agreed that one of the moat 
important, eauses of the maikerl ccuroshin observed 
in urban districts is the stdj)hur dio.xide j>roduccd 
by the combustion of coal. It is pertinent to ask 
whether the practice of employing coal-gas in the 
place of the direct eonrhirstion of solid fuel tends to 
increase or to reduce damage of this charaiter. 
Since coal-gas invariably contains less suliihur than 
the cold from which it is made, it is possible to argue 
that as regards outdoor eorro.sion -the n.se of gas 
mitigates (he trouble. But the <pies(ion of indoor 
corrosion is somewhat different. Whereas no one 
tlreama of burning coal in a room not jiroxided with 
a chimnex, tlu' burning of gas - for illumination, for 
cooking, ii>r bialing water and for the heating of 
rooms—is often allowed to take pla'-e without 
any provision being made for the removal of the 
products of combustion 

A short time ago, the writer had oeea.sioiito examine 
a ca.se where very conspicuous eorro.sion had been 
set up in a pri\at(‘ : the trouWe occurred 

* It woulfl porlmps bt' uiif.iir t<» fli** < onipiDy supplying 
tho gas to muru' tfio lorjtlilv uliort* Uic Iroubbi ofciinftl, 
since the sulphur cyntiOiit of tiu' gos I>ro?Mibly not highrr 
t}ian that Rupplied in nmny other placo'^ ; tho towii was not 
Gimbridge. 
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in a large, well-ventilated room heated by two 
hot-water radiators helow which eoal-ga.s was burnt 
<lireetly. There had been sjiecial .stnietural objec¬ 
tions to thi' provision of flues, and, at the time of 
the installation of these radiators, which xvere the 
property of tlie (las Company, a representative 
of that Company had advised that the absence of 
a flue wonhi entail no nuisance of any kind. The 
radiators had been installed eighteen mojiths at the 
time of the examination, but bad only been used 
during the winter ix'rieds, and then only for a few 
hours in the day. It was found that the radiators 
tlieraselv'cs had .suffxTcd most .severely. The whole 
of tho lower surface of the iron was completely 
eovcired with a pale yellowish-brown incrustation, 
J inch thick or more, whi<;h analysis show'cd to bo 
tmiinly ferric sul|)liafe (both normal and basic) ; 
tho sides of the radiators w'ore covered with numerous 
great seab-like growths of the same salt, giving to 
the stove an appi^aranee of having been splashed 
with mud. These scabs were close together at the 
lower part, but became le.ss frequent a.s the top was 
approaclual- no doubt owing to the dilution of the 
moist sulphur dioxide by the air. On one stove a 
certain amount of ferric oxide was akso present. 
The black ” proteeth e ’’ composition bad proved 
quite unequal to prevent attack by the ])roducts of 
combustion. The general apj)earanee of the corroded 
surface was distinctly reminiscent of that of the 
specimens of iron and steel expo.sed to moist sulphur 
dioxide in the wTitor's lahoratorv experiments-; 
the main points of diflerenee were the absence of 
ferrous iron, and the dryness of the incrustation, 
due, of coursi', to the higher temj)eratnio prevailing 
on the .surface of th<‘ stoves. 

rnfortnnately the damage was not confined to 
the stoves. Bron/.e ornaments were found to he 
covered with a moist gr(s.'n incrustation, whieli 
proved to bo basic copper sulphate, with a small 
amount of carbonate. Brass eloctrie fittings hail 
also suffered. Fx])erieiiee had proved that it was 
quite impossible to keep silver in the room, since it 
darkened almost immediately. A marble clock, 
which had stood in the room, was pitted by the acid 
fumes, and presented in patches a ‘‘ frosted ” appeal 
anee. Washing with water did not remove this 
frostiness ; the patches partially disappeared when 
the marble was wetted (ow'ing to the fact that tin 
refractive indices of marble and water are les.s far 
apart than tliose of marble and air), but returnul 
when the water evaporated. It was found possilil- 
to eoneeal the disfigurement to a large extent lo 
coating the marble with .a tliin layer of vascliin . 
■which, of course, did not evaporate. 

There xvas not the smallest doubt that the damais' 
was due to eonl-gas ; indeed, in no other way coulii 
the production of so much Bul}ihute be accountifi 
for; in other rooms of the same house, which wen- 
heated by coal-fires or by gas-fires provided with 
flues, no special corrosion was observed. 

Tho Gas Indu.stry of this country has for manv 
years pursued a sensihle policy in considering tie 
interests of tho consumers, and in extending hei|i 
to them—in the form of gratuitous advice, cheap 
U. R. Evans, Trans. Faiwlay Soc., 19 (1923), 204. • 


CHEMISTRY AND INDUSTRY 



PHEMISTBV AND industry’ ‘ 507 


hiring of stoves and in other ways. The growing 
use of gas is largely the ro.sult of this enlightened 
method of business. It appears, however, that the 
question of the possibility of damage caused by the 
liioduots of combustion has, to some extent, been 
(n'crlooked ; it is generally assumed that so long 
.IS the combustion is complete (that is, so long as 
I lu re is no carbon monoxide unburnt) the fumes 
produced will cause no rust. Since, however, the 
iiiTosive nature of the fumes of highly sulphurous 
as must inevitably militate against the popularity 
,f coal-gas as a fuel, gas companies might well find 
I in their own interest to consider whether the sulphur 
nut cut of their products could not be cut down. 
,\ here this is impossible, it would surely be better 
policy, “ in the long run,” not to recommend the 
iistiiilation of flueless stoves in rooms whore metallic 
.rticlcs are exposed. The question of protective, 
paints for the stoves themselves is evidently a matter 
to which attention might advantageously be paid; 
;li(‘ casual observat ion that gas is capable of raising 
hugi' boil-like excrescences on the metal may raise 
Ml the mind of the average man who is not a chemist 
I he (piestion as to whether the burning of such gas 
I- healthy. 

Tlie sulphur content of gas varies considerably 
111 iliiycrent localities. According to Sutton®, rao.st 
iiimpanies in 1916 produced gas with about ;W-40 
;raius of sulphur per 1(K) cubic, foot. The South 
Melropolitau Company, since they commenced to 
ilciompose the carbon disulphide by the action of 
lir.iteil nickel*, have produced a gas with only about 
s grains per 100 cubic foot of sulphur--mainly 
pnsr-nf as thiophene. This is a notable step in tho 
nchl direction, and it is probable that if all coal- 
L'.i-i were of this standard, it would be true to say 
that lire substitution of coal-gas for coal as a domestic, 
fill 1 uiiuld tend to reduce—rather than to increase 

Ihc total damage sufl'ered by metal-work (indoors 
anil iiutdoors) through acid corrosion. 

THE POSITION OF THE NITROGEN 
INDUSTRY IN FRANCE 
By MAURICE DESCHIENS 

Speaking at the third Congress of Industrial Chejn- 
idi \ laid last October by the Soci^te de (liirnie 
Iniliidriclle, in Paris, Prof. C. Matignon said he had 
'■■ill ul.ifcd that for an average jire-war year, the 
'|ii.ii'lily of nitrogen removed from the French soil 
li' i ii)[)s amount'd tq a total of 1,360,000 metric 
lull-, hut neglecting the nitrogen removed by forage 
ii'ip-i and the animal cuttings of timber, this total 
t II to 900,000 t. Agricultural experts consider 
th.it it present in France, with propel' utilisation 
lit '.ii'ioiis manures and waste products it is necessary 
111 I' pl.ii e in the soil onc-third of the nitrogen removed 
h,' thr crop, over 300,000 t. With a wheat 
of 103,7.53,000 quintals grown on (),67S.tl00 
Ill'll lies, .50 kg, of nitrogen i.s removed per hectare, 
mill 17 l(g f,( nitrogen should he replaced per hectare 
'■'I'n \car, making a totid of 110,000 t. of nitrogen 

' I ■ N' itutign, .1. Soci C'hein. Tnd., 34, (1916). 14. 
t \ ■ KvftiM, J. Soo. Chem. Jnd., 34. (1915), 9- 


for wheat alone. Apart from wheat, ho'wcver, all 
the arable land in France reiiresents a total of 
23,61S,000 hectares, which, at the rate of 17 kg. 
per hectare, requires 400,000 t. of nitrogen. 

Various workers have shown that French agri¬ 
culture requires an average of 75 kg. of nitrogen per 
hectare for a normal crop, and 2() kg. for natural 
grassland, making a total requirement of 1.540.000 t. 
of nitrogen. Including, how'ever, fannyanl manure, 
organic waste and manufactured and imported 
flirt,ilisers, actually 900,000 t. is supplied, leaving a 
maximum of 640,000 t. of nitrogen, which modern 
agriculture could employ were it available. As a 
contrast to these reijnirements, French agricidturo 
utilised in 1922 only 70,000 t. of nitrogen, of which 
82 per cent, was imported. In 1923, out of 66,000 t, 
utilised, 12,000 t. of nitrogen was supplied hy ammon¬ 
ium sulphate from gas works, and 7i),0001. of sulphate 
of ammonia (15,000 t. of nitrogen), and 260,000 t. 
of nitrate of soda (39,0001. of nitrogen) wore imported. 
To these requirements industrial neeits have to he 
added. 

This unfortunate situation has led to a strong 
demand from tho farming comniunitj for a national 
policy so that nitrogen can be supplied more cheaply 
per unit, so that political and economic conditions 
have strongly influenced the technical point of view. 
For this reason, at the close of the war (November 11, 
1919), a (Vinvention was agrocil between the Minister 
of Industrial Reconstruction acting for the h'rcncli 
ftovi'rnmont and the Badische Anilin nnd Soda 
h'ahrik. to guarantee the use of the Haber process 
ill France. This (.'on\ention, after debate in tho 
French I’arliamcnt, has been approved by the law 
of A(iril 11, 1924. (This Convention was discussed 
in Chemislry if' InduMnj in tho issue of March 9, 
1923, pp. 228-229.) 

Private industry, however, after attempting to 
utilise the Haber process, has turned to other pro¬ 
cesses such as those of Claude, Casale and the oyana- 
mido process. Of late the production of cyanamidc 
has greatly increased, and as the result of an agree¬ 
ment w ith the Lannemezan factory, France will be 
in a position to produce 115,006 t. of cyanamide 
(25,000 t. of nitrogen). The (Taude process is 
employed or about to be employed by a. certain 
number of coal mines (Bethune, St. Ftienne, Decazo- 
ville, Aiiiehe), which will he producing by the end 
of 1924, 160 t. of ammonium sulphate daily, equival¬ 
ent to 11,000 t, of nitrogen yearly, and arc capable 
of producing double I his amount by utilising hydrogen 
from coke oven gases, gases which are also important 
sources of liquid fuels and thus affect the solution 
of the national problem of liquid fuels. Utilising the 
same, source of hydrogen, the coke-ovens of Hourches 
and of Lens, will, by means of tho Casale process, 
produce 1.501. of ammonium sulphate daily, or a total 
of 11,0(X) t. of nitrogen per annum, which can be 
doubled. 

Private industry could thus produce, hy means of 
the Claude and Casale processes, 44,000 t. of nitrogen 
at the end of 1921, and if the cyanamide is included 
a total of 69,000 t. of nitrogen might be attained. 
Neglecting tho new processes, however, the actual 
production, is of the order of 19,000 t. of nitrogen. 
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By means of the Huber process of wliieh the instal¬ 
lation at the Touhmsc factory has been ap]irovc<l by 
Parliament, it is intended to produce :!(),0(K) t. of 
nitrogen per annum at some future date. 'I'he Jaw 
whieli made this possible has an iin|)oitant <'lTeet 
on the 1‘rcneh nitrogen jxdiey. for in addition to 
approval of the agrei'imnit with tlie B..A..S.F., it 
creates an industrial national olllee of nitrogen with 
the .sole object of manufacturing and selling nitro- 
geneous fertilisers and iiroduets and compounds 
related to such nianiifaeture. Jt could begin manu¬ 
facture at any plaec consideri'd suitable by its admin¬ 
istrative conned, and utilise all methods for producing 
nitrogeneoiis ]noduets of which the patent.s had been 
acquired, subject to approval of the ministers of 
public Works and of finance Such inamifaeture 
Mould not have any other character of monopoly 
than that conveyed by the patents aeipiircd 

M'he National Industrial Nitrogen Olliee at Paris 
is under the authority of the Ministry of Public 
Works ulid iulnjinist<‘rc(l In a coMiinittcM' of IH’ 
appoinif'd Ijy that niiiuHlrv. two rt'prosontiiif^ the 
ininislry of fioaiue ; 2 that of puhlie wf>rks; 3 
that of a^riciiltun* ; 2 that of \^ar; 3 n'pn'seiiting 
agriculliiral assoeintioiis : 2 cliainhers of eominerec ; 

I power stations; 1 coal producers ; 2 specialists 

in the nitrogen industry ; and supplenicntary niem- 
bei.s can also be ap]K)inted. Th<! Committee is 
ap])oiiited for throe years and can he re-elected. 
Bonds re-ptlyahle in fifty .years can viithin certain 
limits he issued li.v the Olliee to cover the co.st of 
estahlisiiing and (leveloping the enterprise, interest 
and extinction of the bonds being guaranteed by the 
ate. and any prolits are to lie paid into the Tnaisury. 
It will thus he seen that by' the side of the rapidl.v 
growing iirivately-owned nitrogen industry, a State 
nitrogen industry is established under a form com¬ 
pletely different from that intended in the fii-st Bill 
])laeed before the (‘hamher of Deputies (a company 
with a capital of .'>(»,(I(I0.(I(K) fr., of which ;h»,()()(),(Hill 
■was to he provided by tin- State and 20,000,000 by' 
private gniii|)s). Only the future will .show how these 
parallel imliislries will .sueoeed. It appears [irobable 
that there will he an economic struggle, and it .seems 
likel.v that this close competition will enalile farmei's 
to obtain the nitrogen that they at inesent lack, 
in gr<-at quantit y and at cheaper rates. 


THE “SAND-UME” BRICK PROCESS 

An Interesting Scienitfic Development 

Seicnlifie methods are spreading surely, if slowly 
in almo.sl exery industry, and good examples of this- 
partieiilaily intcresling to the technical chemist, are 
the sand-lime liiiek, and the similar products made 
from ash<‘s, clinker and blast furnace sing, d'he 
sand-lime pi'oeess consists essentiajfy in mi.\ing sand 
with o-10 |)ei' cent, id slaked liii^, according to the 
quality of the lime, forming this into a senvi-dry 
mas.s with water, ])assing it into a brick moulding 
machine operating at two tons ]ier sqtuue inch 
pressure, and then exposing for 1(» hours in closed 
cylinders to steam at a pressure about. 120 Ihs. jxer 
square inch, that is, a temiK>rature of approximately 


350° F. The main factors in the process are that th- 
lime shall contain no trace of uieslaked lime, Ca(J 
and that the mixing is of a most thorough character 
In the.se eireumsfanccs the lime combines w'ith i 
portion of the sand to form hydrated calciun 
.silicates, whicli hind the whole mass into an intensi 
hard, close-grained, homogeneous product, the bricks 
somi'what resembling nsstural stone in appearanci 
and mechanical properties. 

The whole process can he carried out complete 
flour the raw materials to the finished bricks, ir 
24-3(i hours, a striking difference from the many 
montlis of ageing and maturing necessary in pre 
paring ordinary burnt ela.v bricks, -whilst the method 
is chcajier and has the great practical advantage that 
sand occurs almo.st everywhere. From a cliemieal 
])oint. of view it is very curious that the lime must 
not contain the slightest trace of unslaked lime, a.- 
otlrci'wi.se the Irrieks eithi-r exjiand or IxK'ome dis- 
truted, or they are somewhat weak and friable, 
wliereas wilh no free lime the “sand-lime” briek 
is unquestionably suj)erior to the ordinary brick. 

The important inlbionoe of thorough slaking ol 
the lime ap|ienrs to liax'c first been realised h\ 
Mi'.E. R. SutelilTe, one of the pioneers of this process, 
of Messrs. SutclilTe .Sjieakmnn and Co., Idd., of 
Leigh, Lanes, who are specialists on the sand lime 
and similar ty-pe of hrieks. 

I'Mi- some unaecountable reason there has ul-way,' 
heen a prejudice in Great Britain against the use 
of those bricks. As regards the practical sueces.s ol 
the sand-lime brick it may lie statr-d in the tiist 
))laee the jrrosent onijuit of sneh hrieks in the world 
to-day, in the United States and Canada, and on 
the (Antinent, partieidarly Germnu.v, France mid 
Belgium, is about 25(M> million ])er annum. Anyeiie 
can go to the Conliuent and see hundreds of public 
buildings and thousands of houses that have liecii 
built with them during the past 25 yi-ars. 

l^Vom the jioint of view of chemical, mcehanii al 
and physical tests in the laboratory their valual-lc 
properties are even more convincingly prowd 
Thus they have greater resistance to crushing strain 
than ordinary bricks, and as an example the avoiaie 
crushing strain in a given .series of investigatnne 
was .'>132 111, per square inch, that is, 330 tons iii r 
square foot, whilst the first slight cracking did not 
a])i)ear until the pressure reached 4877 lb. jhi 
square inch, that is, 313-() tons per square h oi. 
Also they are less ahsorhent to water than ordinaiy 
bricks ; they possess equal porosity as regards .an 
Again there is the great practical advantagi' dint 
every brick is a “ facing ’ brick, that is to ■-.iv, 
they are all what may be termed mathcmatii-.dl.i 
straight and of equal size, without any sign of 
twisting, bulging or distoi-lion, so that less med.u 
is required to lay them, and it is much easii '■ i" 
obtain the most elTieient results with plaster hei .ue**' 
of the smooth surface. Further, they are cspei mill 
pleasing and artistic in appearance—the I' lom 
depending on the sand used— and a building 
structed of them has a particularly distinctive 'ook, 
which is aided by the uniformity of size, alivad.V 
mentioned, and the small amount of mortar. j 

.f 
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CHEMICAL PRESERVATIVES IN 
FOODSTUFFS 

By ALBERT E. PARKES, F.LC. 

'I’lu' quostioii (if fhe line of chemical prcservativen 
m foodstuffs is now uudor ci'iisideration, but before 
.|)iiiions ale expressed conccriiiiiji their haniilessneas 
ic otherwise, more definite knowledge is required 
IS to how, and to what extent, they act on living 
natter and vital functions. The quantities of some 
liemieui .substances nec(»ssaiy to preserve dilTerent 
iiiodstulTs has often been stated, but the amount of 
iiformation at jiresent available ri'garding their 
. iTccts on tlie human system is very small and is of 

II eoutradietory a character that it is of littk* value. 
In the absence of authoritative standards, with 
!i w exceptions, I’ublie Health OlHcials when taking 
• iction against manufacturers for the excessive 
ISC of preservatives have been placed in the iinfor- 
iiinate positicin of having to prove liability of injury 

III health. This in most cases, owing to lack of 
iieiititic information, has been difficult, resulting 
tic(|uently in the failure of the proceedings. 

Tdical Authoritu's have, therefore, been placed in 
I lie position of hal ing to consider seriously whether 
liny were Ju.stified in instituting proeeedings whieh 
(iiiild only be suppoiicd by evdilencc of doubtful 
i.iliie. Alanufacturers of foodstuffs have in eon- 
^(■qiicnee been in some measuri' unrestricted in their 
( lioiee of presen atiies and the extent to which 
liiei could u.se them. 

.\ll naturally occurring non-living organic matter, 
iiicludiiig foodstuffs, is, in a varying degree, and 
under certain conditions, liable to decay or decom- 
posilion, the change Iwiiig iniariablv caused by Die 
.irtKi'j of living micro-organisms. The ])roc(‘ss of 
lu'i servation eon.sists in employing means to prevent 
iliis change, cither by destroying the active organisms 
Mmcei'iied and adojiting melhod.s of subsi'quent 
pKitcction, or else .sucJi mean.s as ivill ari’cst their 
.iction, whieh means may be either physical or 
(licniical. 

1 lie priiici)ial life funetion.s of all organisms are 
nuliiliiiu, growth and re])rodiieti(in, and this applies 
III till- individual cells of living tissue, aniinai or 
o'lictalile, and to unicellular micro-organisms, h'or 
lliiKc functions to be operative in the cell, suitable 
iiaalitions of temperature and moisture are e.s.scntial, 
■iiid the food for nutrition must be, in a soluble con- 
dilion. capable of being diffused through the cell- 
II.ill When micro-organisms are active the ])roto- 

pti.Mii of the cells .secretes specific enzymes or digestive 
liuec's ivhich break down by hydrolysis complex 
iiidilliisible organic matter into sinipkn' forms suitable 
l"i llieir needs, and following nutrition, growth and 
irpiiidiielion inevitably occur. Some tissue cells 
'pu ialise in enzyme secretion whilst others are con- 
"lued with growth and reprodiietion only, and in 
III- way they differ somewhat from unicellular 
|||•orgnni8ms where there is no differimtiation 
"i liinctions. No change will occur it we keep 
"I'l'mic matter under conditions of temperature 
lui .'.litable for the vital functions of micro-organisms. 


A similar state of stability may he obtained by decreas¬ 
ing the amount of moisture below tliat necessary, or 
by the addition of some substance toxic to t he oi'gan- 
ism, in suitable eoncentration. 

At sufficiently high temperatures all organisms 
and their enzymes are destroyed, and this ideal 
condition should be aimed at in cooked foods. If 
the food after cooking has to be kept for any length 
of time the acce.s.s of fresh organisms must be pre¬ 
vented. 'Phis process has a certain limited appli¬ 
cation in the canning and hottling industries. Low 
temperatures do not destroy all organisms, hut their 
activities are almost completely arrcstci], and 
enzyme action is at a minimum. This nu.dluKl, 
known as refrigeration, is largely employed for the 
wholesale preservation of raw foodstuff.s. tiiemical 
preservatives may be divided into two classes. 
Those substances whieh have, or may haie, them¬ 
selves, directly or indirectly, some definite food 
value or stimulative action, siieli as alcohol, sugar, 
glycerin, acetic acid, common salt, and essential 
oils, to the use of which in moderation no ohjeetion 
can h(> raised, and those substances which, whilst 
definitely toxic, will, when the concentration is 
sufficiently low arrest the development of micro- 
orgaiiiisms without actually destroying them. 

Many chemical suhstances have been tried at 
various times for this purpose. Amongst the eom- 
nuiiiest now used are:-—boric acid and borax, formal- 
deliyde, .sulphur dioxide and its eompounds. salicylic 
and benzoic acids and their salts. Some substances 
}Misses.s tbe.se proiierties, but are definitely prohibited 
for use in foodstuffs owing to their known affinity 
for, or action on. protein matter. .By combining 
wilh the iirotoiiis of the tissue oells they would tend 
fo become cumulativ'e and produce toxic symptoms. 
Such are Du- compounds of lead, copper, mercury, 
arsenic, etc., and amongst these may also be classed 
.suh.sfanees like phenol, eau.stic alkalis and mineral 
acids. Whether any of the commonly used suhstances 
can he eonsiimi'd without injury to liealth is still 
an open questieii. Undoubtedly the ideal ehemical 
jireservative has yet to he discovered. 

Tliere are two aspeet.s of the main queslion to be 
considered. There is Ihc action of the lueservative, 
if any, on the coiistiUieiits of the food itself, espeoially 
the proteins, and the aetioii of the jireservativc after 
ingestion on the syslcm, especially the effects on the 
enzymes of the digestive juices of the mouth, stomach, 
ami intestines, whieh are of a jirotein nature. There 
is some evidence of the former. Formaldehyde, for in¬ 
stance, when added to milk eomhines with the casein 
rendering it le.s.s easily digested, and alum which at 
one time was oeeasioiially added to flour had a 
similar action on the gluten. The action of like 
siih.stanees on fhe dige.stive organs can he easily 
imagined. From the point of view of health the ques¬ 
tion is not, so iniieh tlie degree to which jireservatives 
will arrest the develojunent of miero-organisms as 
the effect they will have on enzyme action, this being 
the basis of all digestive prix'es.ses, and the extent 
to ivhich they arc absorbed and cliinmatcd by the 
system. If the groivth of the organism is arrested 
it can be safely assumed that the nutritive function 
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is iilso impaired, and the cell will cease In seerek' 
enzymes, 'iliiit this is so is shown 1)y the fact that 
saccharine solutions after treatment with snflieient 
preservative, undergo praeiieiilly no elniiige, even 
although tliere may l)e dormant yeast cells present, 
the small amount of enzyme in each cell being too 
small to have any appreciable ellVet, 

Tij, the'various tissues uhieh help to make up 
tl(C'eoniplieaNal meelianism of the digestive .system 
arp glands eomp(ij)ed of the cells whose functions 
arc to seerele (he digesiive <'nzymes and the (pic.stion 
nl.so ari.s('s as to hf)« far theses funetion.s are liable 
to be arrested by the action of ehemioal subslanees 
taken in tlu^ form of ])resi‘rvatives. Vivy little is 
known about the real action of chemical preser¬ 
vatives and germicides on the cell and its contents, 
but it may be delinilely assumed that sub.stanees 
hav'ing an ailinity for protein niatt('r will letard or 
arrest the action of the enzyme.s of the digestive 
juices and the use of these should be absolutely 
prohit)ited. 'I'tu' ejTeet on cell growth a.nd repro¬ 
duction is also imjxutant and .should be taken into 
consideration. Tf tlu; death of the cell is caused 
definite injury to tissue wilt undoubtedly r<‘sult. 
An exhau.stive series of e.xperiments by investigators 
of reeogtiised authority should be undeitaken to 
study the effeit of any chemical substance [lossiblo 
to be used for food preservation, on enzynu^ action 
generally and on cell growth. It would probably be 
found that some substances now regarded as harmless, 
owing to their action ought to be prohibited, and it 
may be discovered that others, whil.st arresting cell 
grow th, have little or no effect on enzyme action and 
consequetdly could be permitted. 

Tn this direction attention might be paid to some 
of the coal-tar dye.s, (d.S.C.I., 1922, 184 t), and to 
the newer synthidio antiseptic drugs, assundng a safe 
pn'servat ive for foodstuffs is necessary and desirable 
Wiley's elassie <‘xperiments carried out on " living 
squads ’ though interesting, are ineonehisive, con- 
•seious sensibility of the subject being an important 
factor. Uidil such a series of experiments as those 
suggested has been eonductecl suec<'.ssfully, (qiinions 
on the u.se of chemical preservative-s in foodstuff.s 
ought to be expre.s.sed with caution. 

74, Fovk^ Road, Westcombe Park, S.F. .'i 
May 8, 1924 


BINDI.NG THE ‘ JOURNAL” 

As a number of inepdries relating to arrangements 
for binding the Journal have been I'ceeived, it is 
desirable to call atlention to (he offer liy ssrs. 
W. Speaiglit aiul Sons, Ltd., iho pHritors of this 
Journal, to undertake the biiniinji at tli(^ following 
prices per volume(Aunplete Jonrnai, full cloth. 
13s. ()d., half-leather 15s. bd. ; (luMmsIry and 
Industry Review only, fidl cloth 10s. Od., half heather 
138. 6d. Those wishing to take advantage (d this 
offer should send their Journah direct to Messrs. 
Speaight, at 98-91), Fetter Lane, Tjondon, K.C. 4. 


FORTHCOMING EVENTS 

Moy 15. Chemicat. vSociety. Ordinary Scientific Meet¬ 
ing at Burlington House, Piccadilly, \V. 1, at 
S p.m. “ The Bn)iiio-dorivativeH of 1-Methyl- 
glyoxalinc and the Constitution of ‘ Chloroxal- 
methylm,’ ” by 1. K. Balaban and F. L. Pyman. 
“ vSyntho&is of Amygdalin,” by R. Campbell and 
W. N. Haworth, and “ Reactivity and Radia¬ 
tion. The Photochemical Union Hydrogen 
and Sulphur,” by R. 0. W. Norrish and E. K. 
Rideal. 

May 16. Institftiox ok MfieiiANiCAb ENoiNKEns, Storey's 
OaU', S.W. 1,, at 6 p.m. Third Uopo>‘t of the 
Stoain-Nozzles Ufvsenrch C'oniinittoe. 

May 21. Bkitisu Kmpiuk ExiiiamoN. Contereneos on 
“ IToredity ns the Basis of National and In¬ 
dustrial Efficiency. 

May 21. IUival Socikty or Aktr, John Street, Adolphi, 
W.C. 2, at 8 p.rn. (Trueman Wood Lecture) 
“The Outlook in Chemistry,” by Sir W. J. 
PoiH‘, K.B.E., P.So., F.H.S. 

May 21. Univkubity of Loxuon, in the Physics Theatre, 
Imjn'rial Uollege, Royal College of Science, 
S.W. 7, at 5.15 p.-m. “The Optical Effects oi 
5Iotiou,” by J)r. P. Zeeman. 

May 22. University of Londo.v, Univer.sity Collogf' 
Cower Street, W.C. 1, at 5.110 p.rn, “On (lie 
Nature of Science,’* Lecture 1, by Prof. A. N. 
WhiU'beud, .M.A., and Lecture 2, on May 2U. 
by Prof. T. P. Nunn, M.A., O.Se. 

May 27. Society ok (ii.ASS TECHNor/OOV. Joint C^mfer 
eneo with t)ie British Society of Master 
PainUus. Annual dinner in the Hotel (Veil. 

May 27. Royae Society ok Arts, at 4.30 p.m. “ The 
ecology and Mineral Resources of C’ypnis,’’ hy 
O. (>. Ciillis, D.Se. 

May *28. Hoyat. Microscoiucal Society, 20, Hanover 
Square, W. 1, at 7.30 p.in. “ Use of the Mn i" 
sco]>e in the Examination of Paper,” by V 
Slieldon LeicA^stcr. “ The Microscopy o! 
Soaps,” by K. MacLcnnan. “Technical Atici" 
seopy,” by J. K. Barnard. 

June 3. Royal Pjiotoorapiiio Society of Great Britain. 

.35, Riis.sell Square, W.C. 1, at 7 p.m. “ Tie- 
Analysis of Motion by Kincmatograpby.” 

June 3 Emkire Mtmno and MRTALT.Tun.jCAii (’onoiiF‘'s, 
to 0. to be held at the British Empire Exlnbitn ir 
Among oilier items, papers will bo read on lli'‘ 
follow iiig subjects; — Mining, Petrolom-i. 
.Metallurgy of Iron and Sleel, as well as Neii- 
Fei rou.s Metallurgy. 

Juno i. iN.sTineiK OK Metals, Annual General Me<4n!''. 

at the (rifititution of MeobanicaJ Engineci . 
Storey’s (iatc, S.W. 1. “ Atoms and Isotopi • 

by J)r. F. W. Aston, F.R.S. 

June 13. U.mveksity of London, University Colt 

Gower Strfvt, W.C. 1, at 5.30 p.m. First -4 
Three lB‘ctun*s on Physics by Prof. R. ' 
MilliKan. Lccturea 2 and 3 to bo delivered 
Juno 17 and 13, respectively. 

Juno 10. Royal S(K1ety of .Vht.s, John Street, Adelj - ^ 
AV^.(^ 2, at 4.30 p.m. “ Tho Mineral Wealii' of 
the pre-Cambrian in Canada,” by O. V. Cor)- S 
M.Sc., LL.D. 
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SOCIETY OF CHEMICAL INDUSTRY 
ANNUAL GENERAL MEETING, 1924 
PATRON t H.M. THE KING 

Tti accordance with the provisions of by-law 68 
notice is hereby given that the Annual General 
Meeting of the Society of (Tieniica! Industry will 
i«! held in the Arts Theatre, 'J'ho University, Liver- 
iiool, on Wednesday, July 9, 1924, at lO.JIl'a.ra. 

A preliminary programme appears on this page. 

In accordance witli the provisions of l)y-law 23 
intimation is hereby given that the following mem- 
'icrs of Council retire from their respective offices 
j the forthcoming Annual General Meeting : Ur. 
I: F. Armstrong, F.R.S., President ; Mr. Julian L. 
linker, Mr. C. S. Garland, Sir Max Muspratt, Bart., 
,.iid Sir Wm. J. Pope, K.B.E., Vice-Presidents ; Mr. 
.iiilm Allan, Prof. .1. W. Hinchley, Dr. J. H. Paterson, 
iiiid Mr. W. J. U. Woolcock, C.B.E., Ordinary 
l/( mbers. 

.Mr. W. J. U. Woolcock, O.B.E., has been nominated 
i..i' election to the ofiice of President under by-law 19 ; 
Dr. E. F. Armstrong, F.R.S., Prof. J. W. Hinchley, 
I'nJ. J. C. Philip, F.R.S., and Sir Richard Thrclfall, 
K H K., F.R.S., have been nominated Vice-Presidents 
under by-law 20. 

Ml'. E. V. Evans has been re-olccted Hon. Treasurer, 
,ind Sir Wm. J. Pope, K.B.E., has been re-elected 
Hun. h’oreign Secretary. 

Mr. W. A. S. Calder, Mr. W. H. Coleman, Mr. 
Mm Cullen, LL.D., Mr. F. W. Gamble, Mr. James 
tiiidiegor and Mr. J. Arthur Reavell, have been 
nominated under By-law 24 to fill four vacancies 
.um ng the Ordinary Members of Council. 

Ballot List will be posted to everj- meml cr 
I'litilUd to vote. 

J. P. Lonostaff, 

General Secretary 

The following Ls a Preliminary Programme of the 
iiiirting.s to bo held in Liverpool on July 9-12 in- 

cln.su c. 

Wfii.-sesday, Jui,y 9. -Morning: Council Meet¬ 
ing .\nnual General Meeting in the Arts Theatre, 
till' I'liiversity. 'Pile President, E. Fraukland Arm- 
'louie, Kst]., D.Sc., F.R.S, will give a technical 
luldo's-; entitled : “A Negli'cted Chapter in Organic 
I'll'■llHstry ; The Fats." Aflirnooii Busidess 
Si.siim in the University. Visit to White Star 
Lmi r " Cedric,” and tea on board by hivitation of 
till' White Star- Lino. Kvening: Reception and 
Doin' lit the Town Hall by invitation of the Right 
Ih'ii The Lord Mayor of Ijivcrpool (Arnold Rushtoii, 

K-i| 1 

i iii iisDAV, July 10.— Morning •. Mes.sel Memorial 
l.■'lul'c by the Right Hon. Viscount Leverhwime, 
ill till' Alts Theatre, the University, and presentation 
to the Lecturer of the Society’s Messel Medal for 
lh2l Visit to the works of Messrs. Joseph Crosfield 
& Nous. Ltd., Warrington. Luncheon by invitation 
III I he Directors. Afternoon: Inspection of the 
Voil.s livening: Annual Dinner of the Society 
lit Hie Midland Adolphi Hotel. 

i'iiinvy, July 11, Morning: Business Session 
in I he University. Lunoheon at the Midland 


Sll 

Adelphi Hotel, by invitation of the Chairman and 
Directors of the United Alkali Co., Ltd. Visit to a 
Works of the United Alkali Co., Ltd. Evening : 
Dinner at Lady Lever Art Gallery by invitation of 
the Chairman and Directors of Messrs. Lever 
Brothers, Ltd. 

Saturday, July 12.— Visit to Lake Vymwy. 
Inspection of Livor|rool Cor^roration Water Works. 

A detailed programme will be sent later to every 
member of the Society. 

Members are asked meantime to note that the 
railway companies in Great Britam (except the 
Metropolitan and London Electric Railway Com¬ 
panies) have agreed to issue tickets at the ordinary 
single fare and one-third for the double journey to 
passengers travelling to attend the meeting. The 
tickets vdll bo available from July 8 to 14. 

MEETING OF COUNCIL 

The monthly meeting of Council was held on 
May 9, 1924, the Preshlent, Dr. E. F. Armstrong, 
F.R.S., in the chair. 

It was reported that the following had been 
nominated as Ordinary Membei's of Council 
Mr. W. A. S. Calder, Mr. W^. H. Coleman, Dr, William 
Cullen, Mr. F. W. Gamble, Mr. James MacGregor and 
Mr. J. Arthur Reavell. There being six nominations 
for four vaeancuis, a ballot will be neees.s.ary. 

The President stated that the Managers of the 
Royal Institution consider it de.sirablc to celebrate 
on Juno 16, 1925, in a8.soeiation with the chief 
representatives of British chemistry- the Chemical 
Society, Society of Chomieal Industry, and the 
Association of British Chemical Manufacturers—the 
centenary of the discovery of benzene by Faraday in 
the Institution. At the retjue.st of the Council, 
Dr. E. Fraukland Armstrong, F.R.S., .agreed to act 
as the Society's representative on that occasion. 

'Phe Presideiu rejiorted that he had communi¬ 
cated nith the President of the Chemical Society 
regarding " Chemistry House, ’ and that the Federal 
Council had appointed a Committee to consider the 
scheme which he had put fornard. 1 his Committee 
has reported to the Federal Council, and the latter 
body will meet to discuss the report on May 14. 

Reports of \ariou.s Committees were .submitted, 
and 1.5 members were elected : Home, 7 ; Over¬ 
seas, 8. 

The next meeting will be held on Fridav, June 13, 
1924, at 2.3lt p.m. 

OFFICIAL NOTICE 

ANNUAL REPORTS OF THE PROGRESS OF APPUED 
CHEMISTRY 

'I'lie eighth volume of these Report.s is now ready, 
and copies have lieeii despatched to purchasers. 

'I’ho price of the hook is 7s. tjd. fo luemhers of the 
Society, and 12s. (id. to tioii-members, post free in 
each case. 

A Member of the Society may jnrrehase a set of 
Vols. 11 to VllI inclusive at the reduced price of 
£2 2s. 6d., and a Non-Member can procure a .set at 
the reduced price of £3 L5s., post free in each case. 
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LIST OF MEMBERS ELECTED, 

May 9lh, 1924 

Airofli, Murait^ K., Thu Ivrjoll, I,utoM, UoJs. (’hcinical 
.Miiniifact uror. 

lirulaz, N<H‘I .1. AI.. Tl, Wuhstcr Str<'ct, Jlaijarat, Vi<‘toiia, 
Australia. Di.^tilh'r. 

('ulhane, -\lihs Kathicoii. Ill, llt<M>l\ J,ou<lnii, W. 5. 

Clinnist. 

Kaatau^h, h’rcilfra-k A . I'fiiva'i^ity, Srdiifv, .V.S.W., 
.Australia ITii\rtsUy 'IVsu-hai. 

Fakhouiy, .Naziiii. .Si'ropidarv School, Muufiura, Knypt. 
Cccturcr in Cliciiiistry. 

(jarncr. W.ilUn It , < /'n h’. If. h'auhlina .,,nl Co., Titrl,, 
.'Ilt7/.li:t. .Miiira.v Street, I'erlh. Western Australia. 
Pliariliaeeiil u a] Chi’liiist. 

((Ujilo!i, .John ,\ , ITiiver.sily of W'esteru Ontario, I'ni- 
\-eisity Lihrary, l.oinlon, Ont., Caiiint.i 
llarily, Kreilerii'k. Inipi'rial Colletic ol 'I'ropieal .A^rienl- 
tnre, Triniilad, ll.W'.I. Professor of Cln inislrv. 

Law, I lei belt Mrlwaril, t,aunston, f^alo .Vito, Jlox 24.5, 
Calilornia, r.S..\. Ileseareh Cheinist. 

Sewell. W'illiiini (I.. “ Kinosnieatl,” S<?ll.v ()ak, itirniing- 
hain. fA'cturer in Cheinistrs 
Tape, Samuel, (las OMiees, Piestoii. (las Mnpineer. 
IVliiila, Siiopio, <■/() .Mr Miisard, 2 .Moreton Terriu-e, Old 
Hioni|dnn Hoad. S. Kerisiiipton, Janidon, S.W. 5. 
I'lneinc'r. 

Yati Seliaaek. Ifoliert If. .If. Van .S<4iaaek Uro.s. 
Clieinieal Works, IflloS, .Vvondale .Vveniie, Chicap?o, 
III , r .S .V Afanufaetiirinp Clieinist 
Wallis, Mdw'aid, 2(1, Cluildford Road, South T,anilxsth, 
London, S.W'. S, .Assistant to Consulting ('lieinist, 
A'uill. John J,., It, llawllioin Place, New Marswick, York. 
JJio-( 'heniist. 


SOUTH WALES SECTION 

On Tucsdiiv, April 29, infml)or,s vi.sited the 
Liindore works of Messsrs. V^ivian and Sons, Ltd., 
by courtesy of the din’otor.s. 'I’he party, who ucre 
conducted by Captain Hugh V'ivian and Mcs.srs. 
Taverner and Hill, saw fhe copper snielting works, 
sheet mills, power hous(>, fertili.ser work.s, foundry 
and acid works. A new flarrett artieulated loeo- 
niotivo was of innch interest; it is eajiahle of taking 
the same .sharf) curves as the ortlinary fotir-coupletl 
small work.s loco., but consisting as it does of two 
separate driving units (one at each end of the loco¬ 
motive, hut each mmmted as a bogie) it is actually 
capable of hauling more than double the load of a 
single engine. 

A sjieeial meeting of the Section was held, at 
which a vote of eondolenee with the widow of the 
late Mr. H. .1. Hailey was passed. The party then 
visited the liihoratorv, where, besides the routine 
work, which cccupms a staff of about 2.5, a lajrgc 
amount of research is conducted under Mr. Herbert ^ 
J. Williams, I'M.C (chief chemist) and Mr. L)iS 
Tavenier (metalliirgi.sf). This eoneluded a very full, 
and intere.sting aftenmon. foi’ which members arc 
much indebted to Messrs, \ ivian and Sons, and in 
particular to (,‘apt. Hugh Vivian, Afr. L. Taverner 
and Mr. Hill (chief engineer). 


SOCIETY OF PUBLIC ANALYSTS 

Mr. G. Uudd Thompson presided over the meeting 
held on May 7, five papers being read. 

T'hc “ Kstimation of Sugar in Urine by means of 
JtVhling's Solution with Methylene Blue us Internal 
Indicator," was discussed by J. H. Lane, B.Se., anti 
Lewis Eynon, B.Se. The sugar in urine can be 
aeeuratcly estiniatc'd b,y means of Pchling’s solution 
witji melhvlene blue as internal indieatoi', provided 
(he mine he first rimdered neutral to litmus. Defee 
atiou of the urine with normal lead acetate and 
removal of the excess of lead with potassium oxalate 
enables a sharper (Tid-point to he obtained. TTu.s 
treatment does not remove any reducing sugar, 
hut removes a small amount of reducing non-,sugar 
.suhstanees {e(iuivalcnt to about (Pt)2 to 0 03 pci 
cent, of dextrose). The results obtained by the 
method agree closely with those given by Gerrard'.-. 
cyano-eiipric method, but are considerably lowci 
than those given hv Pavy's method, this difference 
being attributed to the estimation of non-sugar 
.substances in the latter method. Methylene blue 
eau also he used as an inlernal indicator with Pavy's 
or with Benedict's .solution. 

Air. ,1. ,1. (lonsidene described the const met inn 
of, and method of using three simple form.s of h,vdrog( ii 
electrode, which can he rea<Uly made from apjiaratus 
u.sed in every laboratory, inehiding an eleelrode for 
general use, a " micro " modification of this, and a 
modification of tlu' capillary form of electrode, 
which has been found useful for fluids of low ccii- 
ductivity. 

A " Note on the Becoguition of HA'dmgennlcil 
Oils ” was presented by K. A. Wiliiam.s, B.Se., and 
E. R. Bolton, F.l.C. During the hydrogenation of 
oils iso-oleic acid i.s formed. This acid does not 
oeour in nature ; it is an isomer of oleic acid, has 
an iodine value of !)0, and is charaeteri.sed !)>' (lie 
insoluhilitv of its lend salt in organic solvents, iii 
this respect resembling the .saturated fatty lUnK 
and not the unsaturated ones. The authors suggest 
that for tlie detection of hydrogenated fat-s the ise. 
oleic acid content of the fat shoidd he determined. 
This is done by ])erfi)rming the ordinary lead salt 
ether .separation of the fatty acids, In' which tlie 
iso-oleic acid is separated from all other unsaturuled 
acids, and ap[)ears in the fraction containing salin¬ 
ated acids ; in this it is estimated from the iodine 
value. The effect- of the use of various solvents Inr 
the separation is res'orded, methylated ether er 
alcohol being recomniendcd. Figures are giien 
showing the amount of iso-oleic acid to he expoded 
ill fats h\’drogenatcd to various degrees, and e.\- 
amples of the application of the method ne 
diseus.sed. 

‘‘ Notes on the Analyses of Milk Foyvders nml 
Condensed Milks ’ were given by Dan V\'^. Sten.nt, 
B.S<e 'J'he eitrie-aeid content of fiill-eream nnik 
powders averaged l-lti per cent, and of skini-nnlk 
powders 1 -.AA per cent,, ('qual to about ()-144 per ei nl 
of anhydrous citric acid in the original milk. TL 
citric acid content of pure milk products is equic m 
about one-fifth of the ash. Analyses of milk powder- 
and condensed milks are given. Lactose is estini;d«l 
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'ly the reduction method of Lane and Eynon (using 
liethylene blue as an internal indicator), after 
removing tho protein and lime. 


ROYAL MICROSCOPICAL SOCIETY 

Mr. A. Chaston (Ihaiiman, .h'.R.S., presiiled over 
,he meeting on April IH, when Dr. 'C. Gr)odey, D.Sc., 

. lul a papier on " Recent Work rm Nematode Life 
liistory,” describing recent investigations into the 
le-history of .several nematode worms parasitic in 
..i.ints and animals. The following can\e under 
■ ,\ iev\’: Tt/knckm dijimc.i, causing stem diseases 
I I a number of economic plants; Tylenchus Iritici, 
.ui.sing ■' cockles ” in wheat ; Alkuilmictna mirahile., 
imm the body-cavity of a weevil; Hanionchus 
, .m/m/as, the stomach worm of sheep ; Ancylosioum 
,!ii<ntriifile, the human " hookwotm ” ; Synyantvs 
hiirlicitlis, causing " gajics ” in chickens ; A.^ram spp. 
,,t \ arious animals, and Haliruiicma nuyastoirui, from 
(he stomach of the horse. I’rof. K. W. (‘arlier, M.J)., 
!’. Se., communicated a paper by Mr. T. 11. Rogers, on 

lilcctric Methods of Staining the Radulse of Mollus- 

1.1 

\t the meeting of the Industrial Applications 
Sel l ion, on April 23, the lion. Sir t.'harles I’arsons, 
K (' 1!., D.Sc., K.R.S., took charge of the chair. Miss 
.Vnnie I). Betts, B.Sc., read a eommunication on 

The IVactical Dse of the Microscope in the Bee- 
iri'ping Industry,'’ in which she .showed that the 
|iiiiH’i|)al use was in diagnosing diseases of Vices, and 
III ileeiding (piestions .such a.s colour inheritance and 
inirity of breed. Probable changes in the Merchan- 
ilisf Marks Act might open uj) a wide held of work 
for the consulting mierosciipi.st in deciding the country 
o! origin of honey samples. A knowledge of the 
loims of pollen-grains enabled the bco-kcepcr to 
ili tcrmine, by e.vamining the pollen collected by the 
liccs. the times of the, tlovvering of the local nectar 
mid pollen plants, information of great practical 
\,diic. 

Mr. ('. h. Hill read a communication by Mr. 
Sidney R. Wycherley, on ' Fibres, .Analytical and 
Kronomic.'’ The study of fibres was of gieat interest, 
no! ineiely to the research worker, but for praetieal 
limposes. From the analytical point of view it was 
di'-iiable, to make standard sets of slides, which 
wnidd become tho key slides from which raatr-rials 
In be tested could be judged. In examining various 
|iinducts the jilant hairs, being diflienlt to destroy, 
■iiid often characterLstio in form, provided a means of 
Him .stigating the purity of a compound and tho 
miioiiiit, if any, of the adulteraiion. The study of 
liliriN from the economic point of view was also of 
go d' value, (fotton Hbres were eharacteri.sed by 
n p.'culiar twist and tho regularity of that twist 
Int'i tlior with the thickness of the. hair itself, was one 
"f the tests for the quality of the cotton fibre used. 
bi iildition, anii^f fibres, such as wool, formed 
'iiipnrtant lines of investigation. Tho scale marks 
cm, ring the outer cuticle of the wool were very 
foiMlant in various qualities of wool, and formed an 
inip.irtant character in testing for quality. 


ACADfeMIE DES SCIENCES 

(In April 22, Dr. Roux eommunii'ated a paper liy 
M. Ramon on " anatoxins, " a name given by the 
author to piodiicts derived from toxins or from 
vegetable or animal toxic proteins, which, on undei- 
going suitable tivatment, such as the addition of 
formaldehyde, lose their toxicity, but still act low aids 
the antitoxin as if they were trui' toxins, and also 
confer aofivo immunity, .Mr (I. Bertrand said that 
in studjdng snake, poi.sons, he had obtained similar 
results. 

On April 2S, M. .Mangin described the eileet of 
thorium X on various vital plienomenu, and .M 
Branby di.scus.sed the theory of the formation of 
ozone by electrical action. 


SOCIETE DE CHIMIE INDUSTRIELLE 

On May 2 the metallurgical and mineral industries 
group met, under the ])resideney of .\1 (Jail, to bear a 
paper by IVof. (b Matignon, on “ The new jibysico- 
chemical methods of qualitative analysis by means 
of X-rays. After paying tribute to the work of 
Sir J. J. Thomson and of Dr. Aston, the speaker 
described the extrivordinary delicacy and sensitiveness 
of these new tm'Uiods dealing with infinitesimal 
amounts of matter. Thus, the carbon atom weighs 
only one milliardth (lart. of a milliardth part of one- 
hundredth of a milligram, yet so small a mass could 
be determined with the greatest prcci.sion. In a 
mixture, all the elementary con.siitnents could he 
identified by their mass. In one c.c. of air, containing 
only 5 millionths of helium, the prescnei' of that 
element could readily he distingni.shed ; in fact the 

millionths of one c e. of air already contained 10^* 
molecules of helium, and thus furnished the material 
for identification. By meehanienl riu'thods it had 
been made possible to weigh partiele.s that, iiri' more 
than 10’“ times smaller than the smallest purtieles 
visible in the ullra-rnieroseope. Atoms and molecules 
are ioni.sed positively, and possess a magnetic and 
electric charge; w hen moving at a certain speed 
they undergo deviations depending on the speed and 
mass of the yiarticle, so that when this douhli' devia¬ 
tion had been measured, both sliced and mass could 
he calculated, the deviations being determined by the 
points of impact on a ])liotograpliie plate. No longer 
of purely seieiitifie interest, these methods wore now 
being utilised in metallurgy, paper-making, and 
tanning-extract making. 

Monsieur A. Bigot then read a paper on the treat¬ 
ment of towns' refuse, first calling attention to the 
properties of " basic glass," a material which re.sisted 
ordinary acids, and was fairly hard, being more 
resistant to mechanical agents than most rocks. By 
treating the slags ohtaini-d on iiieinerating town’s 
refuse, basic glasses had been obtained, and this led 
to a .study of tho methods of disposal of tow n's 
refuse. Bart of this refuse was ulilisc'd by pgricul- 
tiire ; another part was incinerated under boilers to 
raise steam for electrical generation, and the slag was 
discharged, but the process ran at a loss owing to the 
cost. Another part was utilised under a pow'er plant. 
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l)ut the residue was utilised in making sand-iinie 
hrioks, the gross profit being 3 fr. per ton of refuse 
treated, even if the process ran at a loss. 'I’lie residue 
contained excess of sulphur and carbon, a.“ the 
ooialitions of combustion uere bad, and sand-lime 
bricks made from it blackened in the air, and became 
eov'cred with efllore.seences, and rustv-looki/ig. eonsc- 
(pieritly being of little u.s<'. By means of imjiroved 
methods, the residues could be produced of a rpiality 
suitable for makijig bricks or cement ; and by fusing 
with suitable materials at high lenijicrntures, glas.ses 
eoidd be obtained for the manufacture of nottles, 
glasses, reeipi 'uts, insulators and the like. Such a 
])roeess provided the means for the rational and 
profitalde ulili.sation of town's refuse. 

FfNSBURY TECHNICAL COLLEGE 

'I’he London (Jounty Council has addre.ssed a 
letter to the eouneil of the City and Guilds of 
l,s)ndon Institute informing them that aftiT con¬ 
sideration of all the eireiunstanees the Council has 
reluctantly come to the eomdusion that it will be 
unable to eonlinuo the financial grant in aid of the 
college after duly 31, 1920. The County Council 
feels that it is dillieult to justify the comparatively 
large e.xpenditun' which at present falls on public 
funds 111 connexion with the maintenanci' of the 
college, in view' of the fact th.at there arc a number 
of other in.stitutions making jirovision for training 
in emrineming and chemistry which could absorb, 
without diflieiilty, the number of students now 
attending the Finsbury 3’echnical College, In these 
circumstances Ha' Council of the Imstitute state.s, 
according to 27ir Timo's, that there is no alteiiiativc 
but to make arrangements to close down the college 
in duly, 1921), or po.s.sibly before that date. 

NEW BIOCHEMICAL LABORATORIES AT 
CAMBRIDGE 

On May !), Lord Balfour ojiened the new' Sir 
William Dunn Biochemical Laboratories at Cam¬ 
bridge, thus making it possible to eoncentrale all 
the activities of the Si'hool of Bioehemistrv in on<' 
building 'I'he late Sir W. Dunn left the residue of 
his estate for the " alleviation of human .suffering, ’ 
and his trusteis deeideil to allocate i;2l(t,(HK) for 
the new laboratories, which have cost thti.tMtO and 
contain a large general laboratory at the top of 
three stories as well as 20 wcll-equi])ped rooms 
for research. 

The Couneil of the Institution of Civil Flngineers 
has made the following awards in res])cet of papers 
read and di.scussetl at the ordinary meetings during 
the .session I923-H)2-I ■ - 'I'elford Gold Meilal to 
Brof. C F Inglis, .M Inst C.E. ; Watt Gold Medals 
to Mr. H. X Allott, M.lnst.C.K., and Mr. S. L. 
Pearce, M.Sc Tech., M.lnstC F. ; 'I'elford Premiums 
to Mr, A. d. Martin, M.liist.C K., Dr. H. K. Hurst, 
Mr. 1). A. F’. Watt, D 11. Remfrey, B.Eng., 
Assoc.M. Inst.C.K , and William Burnside, A.ssoe.M. 
Inst.C.K. ; a Crampton ITi'/.e to Mr. T. K. Nolan, 
B.E., M.In.sl.tk1'l. : and a Manby' Premium to Mr. 
H. T. Tudsbery, M.Inst.C.K,, and Mr. A. K. Gibbs, 
Assoc.M.Iii.st.O.K. 
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FEDERAL COUNCIL FOR PURE AND 
APPLIED CHEMISTRY 

DYESTUFFS INDUSTRY 

The fi.Umi'huj Titer teas recently amt by Sir William 
I'eijie to the Et. Hon. S’dney Webb, President of 
the Heard <f Trade. 

Sir, -'The Tfcderal Couneil for Pure and A]>plied 
Chemistry is elected by the principal .scientific and 
technical socief.ies intcrcBted in chemical subjects— 
18 in number—and is concerned with those large 
corfioi'ate interests which are common to the electing 
bodic.s. 'The Federal Council dcsire.s to place before 
you certain views concerning the contemplated agree¬ 
ment between the British Dyestuffs Corporation and 
the Gennan combine known as the (Iicmisehe 
fntercssen Gcmein.sehaft. 

It will be remembered that Briti.sh Dye.stuff.s, Ltd., 
which later became the British Dyestuff.s Corporation, 
was created with Government supjiort, financial and 
otherwise, with the c,\|)res,s object of rendering tlii> 
country independent in future of Gi’rman domiiia, 
tion in the dyestuffs industry. It w'as rocogni.sed 
univer.sally at the time, and nothing has since 
tran.spired to w eaken the conviction, that a fiourishim; 
and independent coal-tar colour indu.stry is cs.sentinl 
to Great Britain. 

Although no oHieial information as to the natiiii' 
of the agreement contciiijilati'd between the Briti.sh 
Dye.stuffs Cor[)ora1ion and fhe Interessen Geniein 
sehaft has been announced, yet it lias been staled, 
and without contradiction, that the German organisa 
tion is to be under an obligation to render aii\ 
available and technical assistance, and that the 
British Dyestuffs Corporation is to be granted a 
monopoly for the importation and distribution ef 
German dyestuff's ami intermediates not produced 
in this country. 

The Directorate of the British Dyestuffs Cch- 
poration, though including a number of emiudd 
personalities, is a lay biaird of which no member 
has achieved distinction in connexion with dyestiill- 
manufacture, whilst the direotoratea of the eni- 
responding Germ;in organi.sation.s con.sist of im n 
who have all made brilliant careers in the indiislii 
It would seem to follow that under the arrangement 
outlined the technical part of the British organi.satnni 
will ultimalelv fall under German control. The 
handicap to the future development of Brili-li 
feehnieal chemical talent thus introduced will be 
obvious. The stale of affairs which prevaiinl 
before the viar will thus juactieally' bi'come re-est.de 
lished, and the British dy'estuff market will be 
again under German domination. 

The granting of a monopoly for importation In 
flic British Dyestuffs Corfioration can oidy result m 
the extinction of tlm linns outsiile the Brili''li 
Dyestuffs Corporation which also manufacture dye¬ 
.stuffs. In this connexion it must be rcmcmben'il 
that certain of these tii'ins have been very .sueee.sstul 
as manufacturers of high-ela“S and other dyeslidTs 
and have thus proved their ability to succeed in ih*' 
absence of such a handii-ap as would be imposed b.v 
the suggested monopoly of importation. 
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'I’he dyestufi factories in Germany have proved 
I,) be creative centres wiiich have initiated and 
■iinied into practice, both prolital)lo and utilitarian 
.Ijsooveries in organic chemistry which have had 
'll-reaching beneficial elfects in many impoilant 
[ulustries and professions, 'they have introduced 
ugc numbers of new Hubstai\i.os which have proved 
.iliiablo in photography ana almost every other 
■chtiological industry which uses organic ehemicals ; 
icy have also produced great numbers of organic 
. ,111 pounds which are of marked value in the treat- 
iiMit of disease. Only' a year or so ago the firm of 
: lyer introdueed the organic substance No. 20.5, 
Inch is claimed, and apparently with justice, to 
. an absolute s])ecific in ca.ses of sleeping sickness ; 
,c British Goveriimi'nt .sent a (ionnnission of 
I , riiian scientiiic men to Africa to te.st the efficacy 
, i lliis material, and at a meeting of the German 
',.>ociation for the Htudy of Tropical Glsea-ses it 
„ ‘s .stated that the secret of Bayer 205 must be 
I- .served and useil for the recovery of the German 
I ..lollies. 

I lie (Jerman dyestuff industry may bn regarded u.s 
,1 kind of network wiiich carries with it and supports 
111 .my important technological developments in other 
Iri.iiielie.s of organic chemistry; in fact, the staple 
|iioiliiets se]iaratcd from coal-tar not only serve in 
I he iiiamifacture .of dy'cs but also ci.mstitute the 
.lilting malcrials for the preparation of great 
iiiiniliers of important organic compounds «fiicli are 
iioi colouring niattei-s. The fact that the Gcriii.an 
ihc^tiilT iiiilusiry is under the control of scientific 
. 111 ,I leeliiiical chemists, fully alive to all the iiiiportaiit 
|io..siliilil ic.s of their ostensible indu.stiyy facilitates 
ill, deicloiiments of those ramifications which have, 
iii.kIc the dyc.stuft industry necessary to a niiinlier 
i.l iiicliisti'ics witii which, at first sight, it appear.s 
(o lime no eonnc.xion. 

It i.s elear that if the scientific and technical sides 
,il the eolour indnstry again laji.sc into (leriiian 
liiinils, and the British organisation merely retiiins 
oil. III! iiierehanting rights, as seems to be indicated 
In tlie .suggested form of co-operation, all the 
lo iinic;il and )irofessioiud interests uliieh ruse organic 
cliciiiiral sii Instances uill reiiiain doiicndant on 
li, iiii.iiiy for every detail of progress. 

.s.-icntilie and teetmica! elieiiiists, of course, reeogni.w; 
tli.ii liirllier gre.at advances will occur in eonnc.xion 
v.illi ilie iiiaiiufaetiirc and a|iplieation.s of .syntlielic 
"I'.iiiic eompounds. Immediately alter tlic war, 
lUhl ( neotiraged by nlficial declarat.ion.s to the effect 
til. 1 1 I lie dyestuff industry of Great Britain would 
II' 1 ' I .main be allowed to fall under German ilomina- 
lii ii l.irge numliers of young people took up the 
|ii"l, ^Miai of chemistry; during the la.st few y'car.s 
III'- niiinlier of entries for chemical subjects in our 
I imeisitics and colleges has grcirtly diminisbed. 
11" ludent public is becoming disillusioned; it 
'll'" IMS a tendency towards once more surrendering 
sipi, III,icy ill ibo development of technical chemistry 
t" t., I III,-my. This view of the situation has found 
(Mnl.'iiialion in the wTioIc.salc di.sini.ssais of research 
'ii'iiii ts from the employ of the British i)yt»tulf.s 
Giip.' It ion ; these dismissals are, of course, regretted 
-'ll hut they were doubtless necessitated by 


financial conshlerations. Large numbers of highly 
trained chemists are at present out of employment; 
this cannot but have a seriously dcpre.ssing effect 
upon higher scientific studie.s in thi.s conntry. 

We fully realise that critici.sm uithoiit eon.stnictive 
suggestion is of little value, and we desire to put 
several jiropositions before you. Tliese are a.s 
follows :•— 

(1) That any working aiTangement.s whicli are 
made should respect the original object of the 
Oovermnent-suiiported dyestuff sohemc, namely, 
to free the organic chemieal indnstric.s of this 
country from foreign domination. 

(2) That no one manufacturing concern whicli 
has received Government support should he granted 
monopolies wiiich would eiialile it to orusli other 
enterprises which have aehieved a large measure 
of success on non-olfieial initialive. 

(3) T hat it should be realised that the coal-tar 
eolour industry is not only an essential ]rart of a 
widely extended organic elieniioal indiisliy, but 
that it is a part of, and is largely dependent on, 
the whole ehemienl industry of the country ; ami 
that this realisation should be relleetcd in the 
composition of the directorate of the British 
Dye-stuffs Corporation and its policy. 

(4) That, quite apart, from imriusliate questions 
of financial return, means should be adopted for 
developing teclinieal I'cseaieli in organic eliemistry 
in the laboratories of the British Dyestuffs Cor¬ 
poration, for the piirpo.se of utilising the iin- 
(loubtediy great potentialities as researeli workei's 
of our clieiiiieal students. B, may indeed bo 
desirable to finance tliis edueatiomd object by 
some metliod independent of the British Dyestuffs 
(.‘orporation. Our national Holl-lieiiig demands 
that every effort shall be made for promoting 
research in ehciiiistry and that no step stuill bo 
taken wtiieli uill tend to llirow iiny part of thi.s 
duty on any foreign cmintrj. 

TTie Federal Coiineil desires to call your attention 
to tile great, contributions which this emiiitry lias 
made in the past to chemical si'ienee and to the 
niunifold activities of our cheiiiieal .schools at the 
])i’esent time. It ex]ire.s.ses its eonxietion that, 
given eneourageinent. the niagniticeiit results of 
British eliemistrv during the war are eapalile of 
tran-slatioii into a lloiiri.shing organic eheiiiical 
industry in the near fiituie. 

fn coiielusion we invite your eanii'st attention to 
the great progress wliieli lias been made in tlie organic 
chemical industry of this country under recent 
legi-slatioii; large numbers of organic coin]>ouiids 
not previously made in this country on an industrial 
scale are now being produced a.s regular urticlos of 
eommeree. 

That this result has been achieved under the 
difficult conditions of recent years is a iiappj' augury 
for the future of eheniieal industry in Great ffritaiii. 
— I am, Bir, Your obedient servant, 

(Signed) W. .T. Pope. 

President of the Federal Council for 
April 8, 1924 Pure and Applied Chemistry 
The Right Hon. Sidney Webb, M.P., 

President of the Boani of Trade 
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CORRESPONDENCE 

THE AMJNOTRIAZOLES 

Dear Sir,—in the r('|)()rt (this M'eek's ('hi'mislrn 
and 1/idunlri/) of my reTiiark.s n'lating to Mr. ffutt 
and Mis.s (larnelly’.s aniinotriazole.s, the printi'rs have 
f;arl)le(] some of tlie formula-, iu.sertinf; a 4-meml>ere<i 
ring in tlii-m in swell a way as to suggest tlie negation 
of Tuv aetwal meaning, or. at least, render it iinin- 
Formuke (i) and (ii), p. 4S(), should read : — 

- RN/ /(ll)NR' J 


telligihle 

KN(HK 


C: 


-=,(;i'li 


-CPh 


(>) (ii) 

(K phenyl : I!' -^i-tolyl) 

And my point, obsc ured by the misprint.s, Aias that 
this direci interchange is of known tyi>e, and that a 
jiroof of the elfc-etive ecpiivalenee, in the imileeule 
of R and R' dorn nut lurmnildln a Ki/rnnielriral 
A-mi mbcrcd rhu/ formuht ■- 

. N . 

RN; 




x\R' 


t’H 


\ 

Ii 

CL’h 


anv more than a similar erpiivaleiiee in such eom- 
poiiiuLs as R NH • N : N R/, R Nlf CH : N R', 
or (XbH - ((HR CH : CR -neeessitate.s sym- 
inetrieal evelie fonnulac', 

Nil CH.. 


R N N R' 


OH,. 


R N N - IF. 


CO,,H t:R -CRCO.H 

for (lia/.oamino-eompounds, amidines and glulac-onic 
acids rc'speetively. 

'ITie two isomeridc's actually isolated, which wc-re 
tertiar\ bases and were slated to have the properties 
of anils, are in my view aeluaily anils - nameh’, the 
imino-tautomerides (iii) and (iv) of the enames (i) 
and (ii) respectively : 


N 


X 


NRh 

RN 


-N 

I 


0-C(H)R]i 

(iii) 


N. 

NR,-'^ 

R'N- 0-C(tI)Rh 

(iv) 


’I’hev arc the more stable forms, but are reversiblv 


convert ibl 
sc'comlaiv 
acids : 

(iii) 

nltddi 


' into the 
bases being 


enames (i) and (ii), thc-.se 
favoured bv strong mineial 


(i) v-s (ii) .(ii) 
iiiinlaJdi initliddi- xliddr 
(rrci plinij c/.s .sc(//v in vocnn/ acid stdniion). 

The.se ehauges aie all ol thoroughli, well-reeognLsed 
tyjies, and thus the complex .systc-m of polveyelie 
tautomerides imagined by Mr. Daft and Miss ('iirnelly 
apjiears to have small toundatiSSh. 

TTie ciiiestion of the intervention of a cycloid in 
tautomeric change is ot suelt im|)orlance that T 
think it is desirable to corref^t the confused report 
which ha.s apjK-arcd.—-I am. Sir, yours faithfullv, 

(TlRISTOrU KR iNctonD 


QUAURED AND UNQUALIFIED CHEMISTS 

Sir,—Tn your issui- of the 9th inst. “ hTiel Tech 
nologist ■’ as.serts that the Institute of Chemistry j, 
light in insisting on chemistry as the essential ii, 
dyeing. It would lx- interesting to have tlie reasons 
for this a.ssertion. As a jiass B.Sc. with 20 years 
in the iheing industry T beg entirely to disagree 
with him. If " ]fuel T’eehnologi.st ” knew of the 
dyeing problems still awaiting solution, e.g., 

(1) The Theory of D\ eing ; 

(2) The Action of Light on Dyed Fabrics ; 

and had read recent literature thereon, he would at 
oiiec realise (hat physie.s and mathematics are ot 
equal importance in dyeing as in fuel teehnologv, 
whilst in the industry a knowledge of engineering 
is also very useful. 

In the industrial ajiplieation of chemistry it is 
not only scieiititic qwiliftcatioiis which are required, 
but of far more imiiortance is the requisite horse 
sense to adapt oneself to inihistrial condition.s 
A qualilied chemist plus horse sense is a pearl without 
juice, but failing him an unqualified eheniist phrs 
horsi'-sense is a very good substitute. 

Whatever steps are finally taken regarding the 
iiece.ssary legal ipialiheations of a eheniist, it will 
still be found that the qualified or nnqualilied 
chemist who graduates most quickly in the Universitv 
of Horse-Sense who will secure the highest positions 
oxiento chemists. When this problem of qualificat ions 
is linally settled, 1 sup|)Ose the qualification te.st willto 
be, applied to those gentlemen who are sub.sequeullv 
nominated to the jiresidi-nliai chair of the Soeiciv 
of Chemical Industry.—1 am. Sir, yours, etc., 
Cheadle Hulme, C. M. Whitt.vkkk 

Ma.\ 11, 1921 

Sii’,— 1 was veiy interested to read Fuel 
'rechnologist's " letter re " (Qualified and Itnqualiticil 
Chemists," and I heartily agree that tlie All' 
should, in mo.st easi-s, be conferred only ujion thosi- 
who posse.ss “ practical ” exjierienee. To he .i 
qualified eliemi.st. it is not suflieient merely In 
jiossess a certain aimaint of knowledge ; one should 
also be .able to apjily it, either in industry or ui 
imparting that knowlcflge to othei-s. With this cud 
in view I suggest the following amendment to 
(pialilieation (2) proposed by " Fuel Teehnologi'-I 
A.I C. should be conferred upon tho.se jiossessing 
(a) B.Se. (Honours, hst or 2nd class) ; (h) M Si 
(c) D.Se.- provided the appheant has Ix-en engag- d 
in the ajijilieation of chemistry for, say (a) 3 yc u-: 
(h) 1 yea,-; (r) - -- , 1 am. Sir, etc.. 

An A.I.C.-to-io 

PALMA ROSA OIL 

Sir, — In your i.s.sue of May 9, page 500, we n- tire 
you quote Palma Rosa Oil at 19s. per lb., \-ery dioit 
suiiply. 

As large- importers of this Oil, we should hk-' 
point out that we have a good supply now in Lon-leii, 
and tlx- prici- is 17s per lb.—Vours, etc., 

D. Waldik & (loMrANV (Lonuon) L'io. 

P. H. CfiUIC-K.SHANK, 

Secretary 
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PERSONAL AND OTHER ITEMS 

„tcs from Canadii 

Sir Williwii Ellis, G.H.E,, D.Eng., has been 
. Irctod President of the Iron and Steel Institute, 
rill' Bessemer medal of the Iron and Steel Institute 
.IS Been awarded to Prof. Albert Sauveur; the 
K'sentation was made during the Annual Meeting 
..a May 8. 

The Daly-Alasha t'oinpany purjaisea ereeting a 

ill at early date, at its mine on Portland t.'anal, B.P. 

L. 8t. Clair, of (.^ainden, New Jersey, reiiresenting 
i I stern American and Canadian capitalists, has 
, snounced the erection of a smelter, on a deep water 
. le. in Vancouver, H.t!. The plant is to cost tive 
I illion dollars. Erection will eommence at once, 
.Mill will {lave a capacity of 1000 ton.s a day. 

British Clolumhias leading mine, the Premier, 
iMi Salmon Kiver, I'ortland Canal, has declared its 
lii^t (inarterly dividend for 1924. The share capital 
,.| Ihe company is $.5,(H)0,000, and the first dividend 
n is declared three yeans ago. The total payments 
.„I ilividends have been $5,400,000, thus exceeding 
llir nipilal by $400,000. Stewart, B.C., is the 
sliipping port. 

\ rich strike has been made at the Dunwell ]U’o])erty 
i.ii l!ear Creek, Portland Canal district, B.C. The 
jj, iinal run of the mine is etpial to the Premier, the 
lire body having a width of .50 feet and valued at 
liiiiii $21) to $30 per ton, with some rich ore running 
mill liinidreds of dollar per ton. 

The Dominion Tar and Chemical Co, Sydney, 
\ S . has an order for erco.sote, from the Canada 
(ieiiMiting Co., Trenton. On!., amounting to one 
Iiiilli.iii g.illons. which is being fonv,H,riled, by tank 
i.ir- al the rate of 10,000 gals, daily. There is a 
sliipiiiciit being made of -tooi) t. of pitch to France. 
Till' l.ir from the British Empire Steel Co. amounts 
til 2nno(l gals, a day. 

I lie Iiia|ile sugar output of the province of Quebec, 
Ihe ,'pring, has not been as large as anticipated. 
The ^,ip was not as high as usual in sugar content. 
I'he tiit.d yield nill be about 22,000,000 pounds, 
tiihieil ,it about ,$.5,.5t,)0,000. The sugar campaign 
exleiiileil over seven weeks. 

I' I’, W'allin, for some years superintendent of the 
riiKi otens department of the British Empire Steel 
On Ins I'csigned his position, and will leave 
diiiiiK lor England, vhere he has accepted another 
|iii'ilii'ii He will be succeeded by I). W. Nicholl, 
fi'Miii lit .Vssistant Su]ierinlendent. 

linn I 'has. McCrea, Alinister of Mines. Ontario, is 
in Ihii'Lind u|)on otlicial business connected with 
I till' milling interests of the province. 

: Buhner Noilly, B.A., 8c., M.K., 8ecrctary of the 
Ihiimv .Association of Ontario, has resigned and 
Jninril the management of the Mclnt}TC-i’orcu})ine 
ttni'l iniiie. 

I'll' British Columbia Electric Railway is erecting 
nil'lilion to the gas jilant at Vancouver, B.C., 
'"'Bii S4<)0,CK)0, with a capacity of 1,750,91)0 cubic 
fti't I day, which will bo finiahed and operating 


before the close of the year. The contract has been 
awarded to the West Gas Improvement Ct)., of Man¬ 
chester, England. The addrliomd plant, of forty 
vertical retorts, u ill he placed by the side of the present 
twentj'-four vertical, but of a new type. A bench 
of iSpencer-Boneeourti water heating steam boilers 
will he installed. A coke-briipiotting jilant of 25 
tons capacity per diem will also be erected. A large 
number of subsidiary improvements will be installed 
to bi'ing the plant up-to-date, A complete ammonia- 
recovery plant will be one of the features. The 
eompany will er<‘ct a new gasonn'ter at its VTctoria. 
B.(.'., works with a capacity' of .500,000 cubio feet. 
The construction is in the hands of R. Dempster and 
Sons, of Elland, Yorksliire. 

The Thunder Bay Baiter Co,, in which American 
interestfl at Appleton, Wis., are interested, is increas¬ 
ing the capacity of its null from 05 tons a day to 
Kk) tons. The enlargement is to he <'om])leted by 
August 1. 

The Fourth International Conference on Soil Science 

The International Gonferenee on Soil Seienee, 
which is being held in Romo at the International 
Insl.ittite of Agrictilture, from Mu v 12 to 19, will be 
the fourth of a series. The first, was held in 1909 in 
Budapest, the second in 1911 in Stoekhohu, and the 
third in 1922 in Bragnc. The number of eommunica- 
tioiLs and ri i«irts to be presented amounts to ov'er 200, 
futuhimenlul questions of soil .science being treated 
in a way that show's the intimate relationship between 
soil science and agriculturul indnstiy. 

The proeceditigs of Ihe Confereni'e will he pidtlished 
in the form of a volume' of .about tOOO ]mges, contain¬ 
ing all communications, conferences, reports, memoirs, 
disenssions, etc., illustrated with diagrams, graphs, 
figures atid maps. Tlie jirice to inendx'rs for copies 
of the Broeeeding.s is 1.5s., anrl to otliers 30s. Eurther 
particulars can be obtained from the Organising 
Gommittee of Ihe tVth International Gonferenee' on 
Soil Science, International Institute of Agricultnre, 
\hlln llmherlo 1, Rome, 10. 

Reported Spanish Melallurgleal Syndicate 

It i.s reported that, nearly all the foreign companies 
that work metal mines in Spain ai’O eonsidermg the 
formation of a mining and metallurgical syndicate, 
jointly with important foreign metallurgical interests. 

.Mining and Metallurgy in Canada 

The extensive coal areas of Incerness County, 
('ajie Breton, have been secured by the recently 
incorporated Eastern Collieries Ihd. The chief 
shipping ])ort will he Fori Hastings, and the general 
management of the mines will he eoiidncted by- 
Alfred <1. Tonge, M E., assisted liy T. J. Brown, 
M.E., at present 1)e]iuty Gontmissioner of Mines for 
the Nova Scotia gownimeiit. Both engineers were 
formerly employed with the predecessors of the 
British Empire Steel Go. The Canadian National 
Railway is ojicruting the Inverness and Richmond 
Railway. Goal depots will he established in various 
cities in Eastern Canada. British financial men are 
interested in this \indertaking and they will be 
associated with Canadians on the directorate. 
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The Coal Industry in France 

Proiluctioti has increased from 31.!M(I,0(>0 metric 
tons in 1922 to 38,540,000 t. in 1923, tlius a|)j)ron(hing 
the normal production of 1913 when 40,84(>,(X>f) t. 
WHS produced. 'ITio daily output has ri.sen from 
130,147 t. in .fanuary, 1923, to 144,()80 t. in .January, 
1924, tile latter ligiire eorresponding witli an annual 
production of over 43,0(M),000 t. Similar improve¬ 
ments ill the production of coke suggest that soon 
an output of 245,(MM) t. per month can he e\pe(4ed. 
The eonsum]itioii of coal has also inereaseil, rising 
from 59,;{21,000 I. in 1922 to ti(i,(i7(i,(K/0 t. in 1923, 
eom])ared with ti3,978,(KK) t. in 1913. Of the 
consiim|)lion in 1923, 5,S is‘r cent, was jirodueed 
in Frani-e, lint inijiorts of coal have increa.sed from 
22,421,(HM» t. in 1921 to 2(>,2liH,0(K> I. in 1923, whereas 
imports of coke have decreased from 5,142,(H)0 t. 
in 1922 to 3,(i28,0(M) t. in 1923, and hriipiettes also 
show a decrease, 'liie increased imports have 
como mainly from Kngland, whilst imports from 
(Jormany have decn-ased and tlio.se from lielgium 
remain ajipro.ximately stationary. Exports have 
increased from 2t>7,9(1(1 1. in 1922 to 3,0ll,t)(;(t t. 
in 1923. 

I'rendi Ceramic Industries Coni;rcss 

The technical congress of the ceramic industry 
organised hy the. Syndicat des Eabricants ile i’roduits 
(.'eramiipies de Erance, will ho held in Paris on 
.June 2 and 3, 1924. The ipiestions to he discussed 
will include the results ohtained from continuous 
ov'ens, experimental methods for determining tem¬ 
peratures ill ceramic ovens, theoretical and practical 
study of vc'iitilalion in ovens, jnilverised luel and 
heavy oil as healing agents, use of artificial drying, 
the plasticity of ceramic jirodiicls, and many other 
siihjects 

Industry In Tonkin (Indo-China) 

Anthiacite is found ahiindantly near Hong-hai, 
and can he mixed with ' fat " coals of Thai IM'tiuyen, 
the region where, owing to the |)re.seiice of iron ores, 
a works is heing erected to produce 1.5(1 tons of steel 
per (hay. Tungsten is also ahundant, and although 
the presence of petroleuni is known, actual working 
has not yet heguii. The .Societe des Eiments Portland 
de ITndo ('hine maniifacturcs 1.5(),(MK» tons of cement 
yearly. Soda and chlorine are manufactured hy the 
iSociete des Prodiiits Cliimiipies d’Extrcine Orient, 
at Hanoi, and there is a fairly large production of 
alcohol and hanihoo paper. 

Canadian Tc.vtllti Industries 

The woollin textile industry of Canada in 1922 
was generally considered to have had an unpiroiitahle 
and iinsatisfactoiy hiisiness yi'ar. 'this is not con- 
lirnied in the hiilletiii of Dominion Bureau of Statistics 
just issued, covering the ahove period. 'I'he total 
value of products is given as S29.()()2,7r)l, while the 
cost of production, including materials was 
$2.5,33(1,812,leaving a fa vourahlc halance of .83,731,939 
or over 19 per cent, on a total inve.stment of 
$37,102,382. The value added to their products 
by^ manufauturc is placed at $15,202,772. Wages 


and .salaries amounted to $7,190,544, of whioh 
.$1,286,0(58 were paid in salaries. Cost of fuel 
$671,154, materials .$13,850,979, and miscellaneous 
expenses .$3,(509,135. 

Canadian Hydro-Power Development 
The Jlydro-Electrio Power Commission of Ontario, 
is faced with a demand for 53,000 h.p. before the 
end of 1924, from the Nipigon jKiwer plant, near 
Port Arthur, Ont. It is now calling for tenders for 
the installation of units five and six which, when 
completed, w ill bring the total capacity of the Oameron 
Kalis plant up to 72,000 h.p. The commission is 
considering raising the level of Lake Nipigon in 
order th.at the power requirements of Port William 
and IVrt Arthur may be taken care of. 

Natural Qai and Oil in Canada 

The Kogers-Imperial Co., while boring for oil 
five miles north of the International boundary, in 
the Sw'cct Crass district about thirty miles of Coutts 
in South Alberta, stinek gas at 2500 feet, and the 
flow is now estimated at 20,000,000 cubic feet daily. 
The gas will be tested for gasoline, content. This 
gas well is situated about twelve miles north of the 
large oil jiroilucing district of Northern IVlontana. 

Upper Silesia Zinc and Lead Works 
As for sonic months, the blende roasting and zinc 
smelting works arc producing criido zinc, zhic oxide, 
zinc sulphate, and eadmium siilliciently to supply the 
demand wdiile stocks are being added to. The sheet- 
zinc works have barely been able to maintain their 
output, while, the lead and siK'cr works have been 
]iroducing less lead, litharge, and silver lately than 
a few months ago. 


LEGAL INTELLIGENCE 

THE AFFIX A.M.In5t.C.E. 

The of (Vv'l Engineerfi v. Dry and Roy- 

itfr. .histice Tomlin heard a motion by the Instil ii 
tion of (dvil Engineers against Birendra Nath Dev 
and Promod Nath Koy, for an injunction re.strainii;!' 
them and each of t hem from,rising, or allowing to I"' 
used, after or in connexion with'the name of B. N' 
JJcy, or in connexion with any profession or busiin s 
carried on by them, and from printing or writing "U 
any document issued ami publfisiied by them or eitlu r 
of them the words “ A.ssociate Member of the Institu¬ 
tion of Civil Engineers,” or f^ny letters or words nr 
designation to the same effect. T'hc subject of tin' 
[ilaintifl' Society’s complaint w.as that the. defendsuls 
had emiiloyed after the name of the defendant, I'ni, 
the description A.M.lnst.C.E. in the printed headings 
of letter paper. 'I’liat was not justified, and it '..i.i 
understood that the defendants were willing to ti ut 
the hearing of the motion as the trial of the act mu, 
and to submit to a perpetual injunction in terms of 
the notice of motion and pay the costs. This 
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itroed to for the defendants, and Mr. Justice Tomlin 
lid there would be an order accordingly. 

|i’or the defendants it was slated that the descrip- 
IIm had been inserted in the headings of a few letters 
y inadvertence. 


PARLIAMENTARY NEWS 

HOUSE OF COMMONS 

I ilish Dyes 

On the 13th inst., Afr. Sidney Webb (President of 
1 I- Board of Trade), in reply tij Mr. Black, said the 
, Ines of (ierman re|)uration dyestuffs received by 
I I- country for the years ending March, 1923 and 
I '_M, were respectively £3(H,4t)0 and, appro.xijuately, 
I !tt,()()(). The terms of agreement with the British 
I'.estulTs Corporation would be circulated in the 
1 "cial 7'eport. 

Mr. Waddington a.ski'd whether any statement 
li III bi'cn presenteel on behalf of the British Dyestuffs 
(.1 |ioration which embodieil the heails of the pro- 
lii.sil agrecnienl with the (lernian combine, and 
ulirlher before the agreement could be further 
.iilvaneed the approval of the Oovernment would be 
ym II to .such statement. 

Ml. Webb replied that negotiations Ix-tween the 
|Mities to the iiropo.sed agreement were being con- 
linui-d. 'J’be Government had been made awaie 
III outline of the terms now being further considered, 
iiii' until the ex'amination of them was completed 
In was not in a jiosition 1o make any statement on 
tile suiijeet, 

Mr Sandeman ; Can we have an idea when full 
iiiliirmation will be given on this ipiestion, because 
It I- caUising a great deal of unre.st in the indu.stry ? 

Ml VV'ebb : The ( lovernrnent i.s not a ]>arty to 
tin negotiations and has no jiower to intervene 
i'\i i |il with regard to the exercise of the power 
umii to it under the ch.irter, and (liat can only be 
ilone when agreement has been reached. 

Ml Sandeman: Will the Hou.so be consulted 
liitoi,. agreement in made ? 

Mr Webb ; T cannot say that because we are not 
IMiiies to the agreement, but I can say that no 
iiitioii will he taken to put in force the pow'ers of 
till- Coveruinent without the House receiving notice. 

5Iili^ll Exports to Puland 

^ir .1 Brunner asked-the President of tho Board 
"1 Trade whether he was aware that British goods 
nil I "'It ed into Poland wiTe subjected to higher 
iiii|iirt duties than Drench and Belgian goods and 
"Ir Uii r the Government were taking .steps to rectify 
till- discrimination. 

Ml Webb replied that a commercial treaty securing 
till leinoval of this discrimination was signed at 
'oil - iw in November last and would come into force 
lib' 11 days after ratification. Ho undenstood that 
Wi* confirmation by (ho Polish President. 

W 111 11 this was given immediate steps would bo 
taki I hy his Majesty’s Government to ratify it. 


REVIEWS 

Pharmackuticai, AftALV.sm. By A/.ou THtiRSTOv. 

Pp. 4f)9. London : Chapninn and Kali, Ltd. 

Price 21s. net. 

The title of this excellently printed book is not a 
happy one. tVhatever may be the precise .sigiiilieanee 
of the words “ phaimacculical analysis," the eontents 
of the work have little to do with uu'dicinal drugs, 
and the. range of foods dealt with is limited. Possibly 
the quite independent volume contemplated in the 
preface may be intended to fill up the ga])s. 

The first 78 ]iages are devoted to iii.strumcnts, 
determinations of physical eonstaiils and general 
analytical juetliods, after which follow 9o pages on 
oils, fats and waxes, in whk'h, logically perhaps but 
quite imc-xpeetedly appear cocoa, elioeolati-, mereurv 
ointment and " animal flour," After this are H9 pages 
on dairy products and si.v on eggs and egg prodiiets, 
includbig an aw'kward ])age on the use of egg aibinuin 
m b.aking jjowder, although that sub.stanee itself is 
not dealt with in tlie book. The remainder of the 
volume (199 pages) treats of the essential oils. 

'I’he book is primarily intended for tlie Americ.an 
worker, tho official aualytieal jiroeesses, dennitioiis, 
.standards and limits being those of the I'S.P. and 
of Ihe United States Department of Agriculture, and 
all tlie legal decisions are those of the " Pedernl 
notices of judgment,” 

The delinition and slandardisat.ion of foods and 
drugs has been devehqied in America to an extent 
far beyond .anytliing liere. and the exjrerionce gained 
is eeidainly of valui* in this eomitry, altliough liitlierto 
the adoption of legally hiiiding limits does not meet 
with rniiversal ap^rroval. .Amongst tire snhstanee.s 
dealt with in tlie.se pages, .some are larelv, if ever, 
mentioned in oiir Britisli lexi-iiooks. Sonic Ireeanse 
they do not reacli our marki'ts, and some ]>erliaps 
lieeause owing to oni' eumlu'ous laws or onr outxvorn 
administration tiiey are not readily amenalile to 
legal control. Among these are Crisco ’ and 
" Vegetolo ” (hydrogenati-d cottonseed oil products) ; 

" Natto ” (a vegetabJo cheese): buttermilk tablets 
(a lactose inverting feirnent) : " Hamburgh steak ” 
and homogenised dairy iirodnets. 'I'he oy.stei- and 
its sophistications and the domestic egg and its 
sulisfitidcs have received special attention over 
tliere, even extending to wliat sound.s like a work 
of stijrerr'rogation—an " iustiiilalion and equipment 
of an egg-breaking plant." 

f The general arrangement of the subject matter is 
unusual. (Vicoa is dealt witli under e.aeao butter, 
and dairy and egg jiroduets and tlesli foods are 
sandwiehed iretween tlie fatty and the esseniial oils, 
Tlie first four eliapters on apjraratus and methods 
are, as a wliole, full and clear, Irut tlic treatmenf. is 
somewhat unequal ; tlie section on speeitie gravity, 
Hiougli interesting, contains too many references to 
semi-olisolete methods for a juaetieal worlr, ami vet 
is quite inadequate for a historical treati.se. 

Ihe chapter on tlie polarimeter is on eonviartional 
lines, and along with most of our well-known text¬ 
books suffers by giving empirical directions w'hich 
will be more easily followed tlian under-stood. Three 
pages devoted to figures for the optical rotation or 
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fsMcntial and fixed oils, alkaloids, etc., in this chapter 
arc out of position, and in most cases arc rcpi'atcd 
over again under the appropriate lieadings in tiio 
main ])art. of the. hook. 

In spile of these slight defects in the arrangement 
of the subject matter, the actual utility of the hook 
does not seriously sutler, as there is a very eonqilete 
table of contents and the articles on individual 
substances are in alphabetical ordm-. 

An excellent h-ature is thi' bibliographical notes 
vv'hieh im hide refenmees to ei ery modern original 
paper, from th<‘ ehict Knglish and .American jieriodieal.s 
up to the end of l!t:;i. They are most conveniently 
placed immediately after each article. 

'The writing is cliair, terse and interi'sting, contains 
no .serious misprints and, within the limits of the 
•ttXl odd pages, gives an excellent account of the 
various .substances dealt with, and is liherally supplied 
with tables of physical constants and analylieal data. 

'file ty])e anil general get-up are all that could be 
desired. l‘i 2 rrL If. t'niBi) 


.Mo.s'onnArii on Cokkosion Tksts .vnd AIatkiiials 
OK t'olSSTUKCTIO.N KOB (hlUMtCAL KnOINEKBINO 

Aitarati's fb/W S. Caiaxitt, J. I' WuErzEn, 
and 11 K. Wiiittakku. Piihlinhi'il hii the. Ameki- 

CAN l.NSTITKTE OE (’llEMlC'AL ICnOINEEHS. l‘p. 

vi i IS:!. Xi'.ir York ■ I). Van. Xanlmnd Co., 

i!t2;i. Pricf s:?. 

This monograph contains two jiajicrs, namely, 
(I) ■ Laboratory ('orrosion 'I'ests," by W. S Caleott 
.and .1. Whet'/.el ; (2) Alaterials of Construction 
for Chemical Apparatus," by Harold T. Whittaker, 
together with iliscussions on the same. Both the 
authors and the .American Institute of Chemical 
fCnginccrs express their indebtedness to the du Pont 
Company for permission to publish the information, 
some of which has been gained through practical 
experience in the works, the remainder having been 
collected from general scientitic literature. The 
hope is exprc.ssed that the e.xample of this firm will 
.stimulate others to release like information. 

The first paper deals exclusively with l.aboratory 
tests, on various comrncreiat metals, both ferrous 
and iion-ferrmis. .As the object has been to determine 
which metals are most suitable for construction of 
plants to withstand the attack of cheiuicala the 
|iroblcm of atmospheric corro.sioii is not dealt with. 
The authors define, for the purpose of their rejiort, 
the corrosion of a metal as " the reaction between the 
metid and another chemical compound by which a 
inelallie jiroduet is formed which, pos.se.ssing no 
mechanical .strength, decreases the uaefiihie.s.s of the 
metal " 

After discussing theoretically a number of factors 
which atl'ect the rate of corrosion, aiaiounts are given 
of different methods that have been tried in the 
laboratories with a view to determining the resistance 
offered by v.arious substances towards .such corrosive 
agent.s a.s mineral and organic acids, alkalis, aldehydes, 
complex d 3 ’es, etc. I'he jiaper contains a large 
amount of useful inforination not gem rally obtainable 
elsewhere, and the bibliography, which occupies .some 
18 pages, is a particularly valuable compilation. 


The second paper deals with the subject from the 
point of view of practical experience. An engineer 
who wishes to construct a plant must not only con- 
.sider the initial cost of the material, but the rate of 
corrosion as well, because replacement and repair 
co.sts may be so heavy with unsuitable materials as to 
render less corrodible, but more expensive, metals 
by far the cheapest in the long run. Among.st other 
tilings it is .stated that aluminium is gradually re¬ 
placing coyiper for the concentration of pure acetic 
acid, although copiier still remains fhe most suitable 
material in the distillation of the crude acid, owing 
to the pri'sence of formic acid which has a very 
destructive action on the aluminium. Xunicrous 
other facts of practical experience are given. The 
hook makes most delightful reading and the Instituti 
is to be congratulated upon its production. 

J. Newton Fuiend 


t'oMl’TE.S HeNUI'S iw TltOJSlE.ME CoNOBJvS OE ClU.MI), 

iNiiusTRiEi.i.E (Baris, October 21-27. lU2:i) 
I’p. ItMfO. Bari.s ; Sociele de C’himie Industrielle, 
4f(, Bue des Malhurins. Niihseriptioii prii e, 
50 frunes. 

The “ Oomptes-renduB ” of the third Congre.ss of 
Industrial ('.lu'mislrv, held in Baris in 1022, haw 
been edited hv iMonsieiir Maiiriee Deschieiis, and ari’ 
being published hv the Soeiele de Chiiiiie Indii.-v- 
trielle. The volume opens wifh iiitroiliietoiy eliap- 
ters deserihiiig the organisation of the ('oiigre.s,s, lU 
division into groups ami sections, the reeejitioiis oiul 
formal meetings, other work of the Congress, aiul 
visits to Avorks and e.x'eursions. Then follow iii 
exteiiso the important .addresses given before tlw 
whole soeielv In Brof. Afeno/.zi, Brinee (Jiiiori Conli, 
ami Sir .John Bussell, F.B.,S. ; the addre.ss of Brut 
Jj. Liiulet, having already been published, is not 
iiiehided. 'I’lie eomplete texts of BIO eoiniminii.i- 
tioiis, together with full dlseussioiis dealing willi llie 
most variedqm'stions of eheinieal .seieiiee and industia, 
and with ocominiie organisation, oeeiipv the reiiiainiii” 
,S(K) pages of th(' volume. 


Die Kera.aiik i.m dien.ste von Industrie i mi 
Voi.KswiinsciiAFT. By Felix Sinoeu, D.Kni', 
Bh.I). B nohninck : Fr. Vieivcij if’ Sohn, A-(p 
1924. Price 

I)r. Singer has adopted an exccediiigl}'mtere.sl ini' 
means of celebrating the Jubilee of the very lui'' 
firm of pottery manufacturers with which he u 
eoimected, iiia.smueh as he has asked ail the kviiiuig 
.authorities on elav .and clay products to contribiile 
to a volume on “ Ceramics in Industry and Natieiml 
Keohomy.’' The result is a volume of well oa' i a 
thoiis.and f'ageS, eontaiiiing eontrihutions from in'iu' 
than ubiety eoiitrihutors. Each section Is w iideii 
by an expert, and can, therefore, he relied upon .11 
aiilhoritative. 

i'he whole field of ceramics Is well covered in 
bitcrestbig as well as accurate manner and with ila‘1 
mcticulou.s attention to detail which is charai ter- 
i.stic of the best tcclinical literature in. Germany. 
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There is uo book of the same character in the 
IhiglLsh language, the nearest being Bourry’s 

'I’reatise on Ceramic Industries,” which is both 
elder and much smaller. This is not duo to any 
lack of knowledge on the part of English ceramists, 
i>iit to the preference in this country for more highly 
specialised monographs dealing with a single part 
■f the industry insteail of with ceramics as a whole. 
\t the same time, there ought to be a demand for 
1 good book of this typ(! in the English language to 
ihich students can refer. 

The scientific part of tliis volume Is well written, 
lilt there is a regrettable lack of refiTonce to English 
I'lamistB, though American ones arc more frequently 
.iientioned by name. 'J'ho English names aro 
iiequcntly quoted with reference to relatively 
iiiimportant inattci’s, so that no reader of the book 
iMHild have any idea of the extremely valuable work 
• lone in this country. 

It is stated that the chemical constitution of clays 
i~ undeterminable and that no accurate method for 
ill lerminuig plasticity has yet been discovered. In 
I bis and in other ways, it is clear that German ceram- 
i-ls are in no way more advanced than our own, 
iltniigh by greater attention to detail and by having 
jjii ater facilities of seientitio control in the works, 
nine of them are able to produce some articles of 
iiiilcr quality. 

A. B. Searoe 


Hll-: I'HVSIKAt.TSCIIE.V I'.SI) (UlK.M I.SCJI UK (luil.NI)- 
I.MIHN DES EISENHUTTENWESENS. By' VV^ALTIlElt 
.Vf VTliK.sius. Sl'cond revised edition. Pp. .xviii | 
4s:{. Leipzig; t). Si>amer, 19-4. I’riee, bound, 
.‘((I gold marks, paper, 27 gin. 

Ihe general seheme of this book is a decidedly 
.illi.ufive one. The ohjeet of the author 1ms heen 
111 pl'ine in the bands of those engaged m the mami- 
t.irline of iron and .steel a work in which the pliysical 
.mil i lu'mieal ])rineiples njion which their operations 
inn I lie liased are eleailv set fortli. Having regai'il 
In I he knowledge to he ])resinned in his readers, 
lln- nnlhor has set. out lo deal mainlv with the 
iliiinic.sl processes and to av'oid any deseripfion 
nl I lie eoiistriietioii of the plant employed in I he 
\,iilous operations except where tliis might be 
inili^lieiisaiile for a clear under,standing of the 
liii iiiKalojicratioii-s.imd helms carried out his scheme 
uilli I lie sole exception that ho has desorihed and 
lijinrd the various tyqies of electrical siiii.Iting 
lurn.ices ; it is not in the least olear why he should 
li.iM- made an exception in their favour. 

I'lie first portion eonqirises physical and chemical 
Inns and data, and contains ohajiti-rs upon o.xidation 
anil reduction, combustion and the development 
"I bn, it, and the priiie.ipal fuels used for this piirj)o.se. 
Hi in Is iiieluded the chapter upon electric furnaces 
iibiivn referred to, and the other chapters disil with 
till heat of fusion, of evaporation and solution, and 
al.-iii with the specific heat of the various suh-stanees. 

I III < hemlstry' of iron, as far as it enters into the 
Ill'lliiiarv operations of its metallurgy, is next eon- 
siil' ind, and the combinations of iron svitli carbon, 
silii nil, phosphorus, sulphur, and the various alloys 


of iron complete the chapter. The next part 
consists of a review of the fuels in general use, namely, 
coal, wood, enko, liquid and gaseous fuels and the 
various methods of applying these. 'I’hi, third -section 
deals with the production of pig iron mid includes 
chapters upon the axailable ores and mateilals, 
iqion slags, the ealeiilation of the fiiriiaee charge, 
the theory of the blast furnace and fheniml balance 
of till' blast furnace, in which llie author considers 
sejiarately thermal balances in the shaft and in 
the boshes. A few notes on S])eeial modifications 
conclude tills section. 'I’he fourth section covers 
the manufacture of ingot iron and deals Avith the 
Bessemer process, the basic proees.s and the open- 
hearth process, together with modifieiitions of the 
last named. The various ehemieni processes in¬ 
volved are considered in some detail. The fifth 
section Is devoted to iron and steel foundry practice, 
and (vrtain detailed calculations aro given in the 
ApjKmdix. 

It will he seen that, the geiU'ial idea underlying 
the work is an exceedingly good one. in order, 
however, that such a hook may he reallv useful, 
it is necessary that it should be up to dat<i and 
accurate, and in both res|)ects it inu.st be adniittixl 
that the jirescnt work fails ho[)elessly. As regards 
the former, the first edition of the rvork was pub¬ 
lished in I91.J, and the mitlior appears to have 
eommeneed a revision of the second edition in 
1922. In order lo show how utterly imperfect 
that revision has been, it may be sullieieiit to quote 
one sentence wbieh refers to ” flic most important 
iron ore depo.sit of Germany, the Minelte of Lnxeni- 
hiirg-Lorraine ’’ ; .surely in 1924 Brof. Itlathesius 
must have known that the iron ore dejiosits of 
Lorraine Jiad returned to llieir rightful. owners ' 
Throughout the anthor evinces a most lamentable 
ignorance of British literature ; it may sound 
incredible. Iml it is a fact that there is hardly 
one reference to the .loiirnal of the Iron and Steel 
Institute and not a single modern one. ft eaii 
hardly he sujiposcd that the author is ignorant, 
of the e.vistence of this joiiriml or lliat he could 
not have luiown Ihat. he would find theieiii 
modern infonnalimi in whidi he is painfully 
behind the times. 1( is iinpo-ssihle to cite all the 
las.sages in which this ddieicncy is niade niaiiifcst, 
)U|. some of llieiii are .siilticieiilly .startling. For 
insianee, we find sneli a .sentence as the following: 
” Approximateiy Ironi the yi'ar 19tl0 oinvards the 
description of eoalilust firing has disajijieared from 
technical lileratiire, .•iml to-day the apjiliealion of 
this method of firing is almost exclusively confined 
to the heating of rotating cylindrical fnrnaoes, the 
great majority of which are user! in the nianufaeture 
of eemeiit.” No one Avho has any acquaintnnee 
with the modern technology or the modern literature 
of fuel can fail to he aw'are thati-eoal dust firing has 
received most important developments within the 
last few years. Again, the author devotes a few 
linos to the allotropism of iron and .states haldly 
that pure iron jxisscsses thrive different modifications, 
laiown as a iron, P iron and y iron, and tlnis abso¬ 
lutely ignores the important work of Prof. G. 
Benedicks and his theory' that the so-called j8 modi- 



CHEMISTRY AND INDUSTRY 


Muy 16, W24 


ficaiioii of iron is really a iron containing a certain 
ainoujit of y iron in solution. This theory i.s a 
dozen years old and has found numerous adlierents 
among tlie leading authorities, so that it is hardly 
oni’ to he passed over ahsolutelv without reference 
in a textbook with any ]>retension to aceuraey or 
completeness. 

'I'he author give.s an <daborale giaphie method 
for ealeulating tiu' heat balance of tlu^ tiKost furnace 
and insists iijion treating the shafts and the boshes 
as sejiar.ate entities : he ajiplied this method to 
the discussion of Ihi' uorking of a furnace of the 
Wisconsin Steel ('omjianv in 1‘.)I5, as de.sm'ibed by 
Mr. If I’ II ou land (Trans. Amer. Tnst. Min. Kng., 
vol. lA'I . IttK). page ill!'.)) ; Prof. .1. \V'. Ifiehards 
in the siili.secpient dLseussioti eharaeteri.sed it as 
‘'rallier iinolved and strained reasoning.” which 
not iii.iplly deseriVies the method in fpiestion. If 
Prof, \bdhesiiis had taken the trouble to consult 
a ])aper by .Mr. P. f'lements on ” British Blast Kurnaee 
Practice ” m the .lounial of the Iron and Steel 
Institute tor l!)2(t. \ol Cl., ]mge dtld, he woukl 
have founil a far more salisfaetory method of ealeu¬ 
lating theini.'d balances. Again, he could with 
mueh advantage consult a suh.senuenf ]iaper (Ifkli) 
by the .same author on "British Siemens Furnace 
Practice.'' a study of which would greatly improve 
liLs elupitiT- upon the open-hearth ])roee.ss. It is, 
by the way, soimwvhat ineomjirehensible why tho 
author should insist upon looking upon the ore 
jiroeess as a mi-re modilieation of the Martin jiig 
and sei'ap proees.s, .seeing th.at it w,as evolved 
quile independently and that although the modern 
o])en-hearth '|)roees.s i.s a combination of bi'lh, it 
is nvdly ba.sed tar more upon the work of T)r. Siemens 
than of.AIe.ssrs. Martin. 

It is perhaps unneee.ssary to di.seu.ss the book in 
any further detail ; it might have been a good book 
twenty years ago; it is hopelessly out of date 
to-day. It is also regrettable that the work is 
disligured by very numerous misprints. Altogether 
a thoroughly disap|)ointing book. H. Lons 

Sor.utni.iTi. By .loi;i, H. tlii.nmm.vM). American 
Chemical Society Monograph Series. Pji. 2t((i. 
\ew York ; The Clunnical Catalogue Co., 1024. 
Price s:t. 

Since Bothmund's book many years ago little 
of a systematic nature has been jmblished on the 
subject of solubility as a phenomenon jios.sessing a. 
physico-chemical mechanism. 

'I’he sjiiiil ot Hildebrand's book is shown by the 
Pii'faee, whii h m niifests a liberal and philosophic 
mind. Tin' .luthor, as becomes one alio resides at 
Berkeley, Calif, is evidently |)ermeated by the 
conce])t of fugacity and its allied function.s. An 
imjiortant as|)ect ot the work, in fact, is the exposition 
ot the role which such thermo-dynamic quantities 
play' in .solution and solubility problem,s. “Our 
fundamental problem, therefore, is to determine so 
far as jiossible how the esea))ing tendencies of the 
various components of a solution may be ex|)eeted to 
vary, first with the comjiosition of tho solution, and 
second with the nature of the components. It is 


evident that this is a problem of great importance, 
both from the theoretical and the practical stand¬ 
points, and that mueli of modern phy'sical chemistry 
is concerned with it.” For the sake of brevity the 
author assume.s considerable familiarity with the 
well-know'n book of G. N. Lewis and Randall ; and 
as most physical chemists arc, or ought to be, familiai 
at least generally with this work, the method adopted 
by Hikh'brand is eommendable. 

The general nature and scojie of the book will be 
gathered from the following, which is an abbreviated 
list of chapter headings ; The ideal solution- 
Baoult's law; deviations from Raoult’s law and 
their causes ; poiarity, internal pre.ssure, and solva- 
tion ; vapour pressure of liquid mixtures ; solubility 
of gases, of liquid.s, of solid non-eleetrolytes, and ol 
eh'ctrolytes ; partition of .solutes between imnd.scible 
Ihpnds ; metallic solutions ; sobdiility and variou.^ 
related jdicnomena. 

A perusal of this work impresses one v'cry miu h 
with the advances which have been made within 
recent yeai’s in our understanding of the factors which 
govern .solubility' and the nature of the re.sulthr; 
systems. hVom a record of empiri<'al fact there i- 
gradually emergiiyg a coherent body of concepts and 
generali.salions. iS'aturally', the development ha-, 
been very une(pi.'il along various directions, certain 
aspects being represented by little more than quali 
tativc sjieculation. 'J'hat the problem as a W'hole e 
•still far frotn being understood is evhlent from the 
following quotation (]). 117): “The pi'cdiction ol 
chemical combination is (however) the main goal ol 
chemi.stry, and until it is reached the problem of 
solubility' will likewise remain more or less unsolved 

Tho editors of the American Ghemica! iSociety 
Monograph Series have been {larticularly fortunate 
in certain of their contributors, and m none more so 
than in the present instance, W. (1. M. Lewis 

IT’n.yNZENnNTKKsncnuNaEN, H.vndbucii dek nioi.oo- 
ist'UEN Ahukitsmetiioden. Abt. XT. Part 2 
No. 4. Fditcd by Peok. E. Abjiehhauiia 
Pp. 050-71)4. Berlin ; Urban & Sohwarzenberg, 
1924. Price ,5.2.5. s.f. 

The part under review forms the 12bst of the wi ll- 
known Handbook published under the gcneial 
editorshi]) of Pi'of. E. Abdcrhaldon and eontaius 
two cssay.s—one entitled “ Methoden der Vkskosital.-- 
bestiminungen des lebenden Protoplasmas ” and 
the other “ Methoden zur Feststellung der Kcim- 
fiihigkcit von Pflanzen.samen ” contributed respi't 
ivcly by l*’rii‘dl IVeber and Kart Miiller. In the 
former tb" methods of determining the viscosity of 
living protoplasm are de.seribed under tw'o headings 
—those designed for more or less accurate measnic- 
ment and those intended to give approximate <■ ti- 
mates only of the viscosity. Under the first ue 
described methods based upon an adaptation of die 
falling sphere viscosimeter, in which the rate of 
movement of particles in protoplasm is deterndiicil 
under either eeidrifugal or gravitational force, or 
else the movement of small particles of iron iiiio'- 
duced into tho cc‘11 from without is measured when 
in a magnetic field. For tho approximate esti¬ 
mation of viscosity tho author describes in del ail 
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the methods and apparatus of Kite and Chambers 
for micro-diasecticn ; employing these methods the 
protoplasm can bo pricked, kneaded, teased and 
drawn <nit into threads, etc., and the residts are 
compared with those obtained under similar con¬ 
ditions from gelatin solutions of various knowm 
(concentrations ; other methods include those based 
upon observations of kata) (horesis, Brownian move¬ 
ment, and plasmolysis. A penis,a! of this cs.say 
will convince the reader of the dilliculty inherent in 
the determinations and the ingenuity of the methods 
cm})loyed. 

In the second essay, dealing with the germinating 
power of seeds, the author begins by de.soribing in 
detail the ctTeet of various factors, such as oxygen, 
lic.at, cold, watfer and light upon germination and 
(lien iiroceeds to an account of the methods, media, 
101(1 apparatus employed in experiments on ger¬ 
mination, together with suggestions for the design 
of a germinatmg chamber. The article concludes 
w ith an alphabetical list of a number of common 
.,<('eds in which are given, in tabular form, particulars 
ot media, temperature and other details to be 
ol).serv('d in determining germinating power in 
iceord.ince with the technical instructions laid down 
li\ the German Verband landwirtschaft.licher V'er- 
-uchs.stafionen. Tliose interested in the important 
idij(ct of seed germination will find here a useful 
-iimmiiry of the more, important nudhods employ(*d 
in the investigation of the subject. 

1>. H.4A.S 


Die 'rni'HNISCUK ('HI,0UAI.KAI,t-El.HKTR01,ySR. By 
l)K. ,1. Bir.LiTEK. P^i. viiid ft). Divsden and 
beijizig : Theodor Steinkoptf, 1924. Price, 2-.')0 
gold marks. 

Tins little volume is the second in a series of mono- 
ninphs which is b(.'ing publi.shed by Th. Steinkojilf 
on recent .advances in technical proce.sses. Within 
I lie scope of about St) jwges the manufacture by 
(■lictrolysis, of caustic soda, sodium carbonate and 
(liloriiie, hypochlorite, , hlorate and perchlorate aro 
il'Maibed. About half of this is d(ivmt.ed to the 
ilc'.cription of alkali processes which employ solid 
|noi! incrcury) cathodes, another 14 pages bemg 
KM rvi'd for the advances that have been made in 
Uii< branch during the last ten years. The book is 
well arranged. It gives a good survey of the wlujle 
li' Id covered, and is clearly written and illustrated 
((here necessary. Statistics are given, in most cases 
|■lMlwiug the, extent to which the several processes are 
employed, as rev'caded by the horse^iower used. 

( diMilete methods are not described. The very great 
I \lcusiorr which the solid-cathode processes for 
eiiislic soda have exjrerieneed m recent years will 
1“ I Imps conu! as a surprise to many. The book W'ill 
lie iisefub not (rnly to st.udents, but also to those 
' li.e.igcd iir the chemical in(lu.stry who wish to obtain 
•1' lear iih'a of the advantages and diflieulties inherent 
III (he several methods of manufacture. Coming 
■I' il doe.s from the pen of one who ha-s him-self con- 
iiiliiiled so conspicuously to the advancement of the 
i^idijeet described it should find a rvido circle of 
'dem. Hbnby J. S. fcjAND 


COMPANY NEWS 

THE SALAR DEL CARMEN NITRATE SYNDICATE, 
LTD. 

In presenting the Rejairt and Aeeourds of the 
Salar del Carmen Nitr.ato Syndicate, Btd., the chair¬ 
man said that their net profit during the year ended 
December 31 last amounted to £78,0,53, and adding 
this to £10,218 bi’ought forward from the jaxnious 
year, there was a total credit on profit and loss 
account of £94,271. The directors (u oposed to set 
aside £20,000 to re.serve account and to ap])ly £70;i9 
to reduction of plant and machinery account. It v(as 
recommended to pay a final divid(‘nd of 2.5 ])er cent, 
less tax, making the total distribution for the year 
.30 per cent., eomjiared with 25 jier cent, in respect 
of the year l!l22. The amount carried forward was 
£10,949*. 

Considering tlu' un.settled economic conditions 
which existed througlioiit the greater part of the 
world, the chairman thought Ih.at the jiosition of 
nitrate was encouraging, the total consumption of 
nitrate duiing the year ended .lunc 30, 1924, being 
estimated at about 2,180,000 tons, an increa.se of 
30,000 1.. on the ^irevious year. 

In Norway, owing to strikes, the manubtetnrers 
of nitrate of lime who liad sold ahead, had been 
unable to deliver about 25.000 t. in time for the 
S('ason’s use, and an increase in (.'hilean nitrate 
business had eon.sequently taken place in Scandinavia. 
In Franoe the Government had voted a substantial 
sum ot money for the exjdoitation of the Haber 
process,'the rights for which were ])iirehased from 
Germ.any some time ago, hut the plaid was not 
expected to be ready’ for (wo or three yeans. In the 
United Kingdom, at Billingharn, the llrunner Mond 
plant had almost reached the produetioii stage. The 
chairman finally referred to the Nitrate Rrodueeis’ 
A.ssociation, formed in 1919, and due to terminate 
at June 30 next. Negotiations wore, however, pro¬ 
ceeding with a view to the renewing of the Associa¬ 
tion for a further period of six years, on the under¬ 
standing that, at tlie end of tlie fii'st three years 
inemhers of the Association may, if they wish, revert 
to free selling of nitrate. Already paoducers, repre¬ 
senting 92.1 per cent, of the total produelive capacity, 
had voted in favour of renewing on these terms. 

The meeting closed with the re-eleclion of the 
Rt. Hon. Lord Forres and Air. A. Naylor as directors 
of the eomiiany, 

BRITISH COTTON AND WOOL DYERS’ ASSOCIATION 

The report of the above company for the year 
to March 31, 1924, shows a net profit of £150,233, as 
compared with £170,547 for tlic previous year, 'iho 
amount hiought. forward was £3’7,132, making avail¬ 
able £187.305. A dividend of R) per cent, on the 
ordinary shares is proposed, as against 15 jier cent, 
last year. The amount to be transferred toreserveis 
£50,000 (making that fund £81,469); £5,000 is to 
bo placed to investment contingeney fund (bringing 
that fund to £35,000); £10,000 to employees’ benefit 
fund (£2tl,0(X) last year), and the sum of £44,949 
has been carried forward. 
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SOCIETY OF CHEMICAL INDUSTRY IN BASLE 

'1 lie (liiTctdiH Ilf the above (amipaiiy >tale in thr ir 
report that faeilitieH for the export of their proihiets 
have not ini|)rove(l, es|>ecially as refiards Knjilainl 
and the United States. I'he higli restrictions and 
taritfs in force in tliese ciaintries, alth(ai(.d) they do 
not prevent the .sale of lh<' ('(jjnpanj 's j^ood.s, make 
business very dilhenit, and they acre of thi' opinion 
that these Inehlv |iroteetive ineasnreK aould have to 
tie inoflilied. An iniproMinent uas stioun durine; 
the year as rejrards sales in eeneral, es)ieeially in the 
Far Fast, and tin.s iinpiovement is also continuing 
in the prcsi nt xcar 

EASTMAN KODAK CO. 

This ,\ineriean conniany announces a regular 
dividend of I i (ler cent on I'referred stock ; a 
regular dividend of .$1 25 (ler .share on connnon stock ; 
and an extra diviilend of .'?<•.75 jier share (the same) 
on the eoinmon stock, all |)ayable on .Inly I. 

NITRATE PRODUCERS' ASSOCIATION 

The Chilean Nitrate Coininittec announces that the 
above Association has been renewed from .Inly 1 for 
a period of (i years Crices of nitrate per metric 
quintal )ia.\e been ti.xcd at figures ranging from 
fils. .‘id. for delivery in .Inly, to 2t).s. !)d. for delivery' 
between .lanuary j, Iil25, to May 51, l!)25. It is 
e.xpected 1 hat the average price will show a reduction 
of about 7d. per metric quintal. 

BRANDRAM-HENDERSON, LTD. 

5’he annual financial statement of Brandram- 
Hemh'r.son. Ftd., for the financial year 11)25 has 
been submitted. It .shims an increase in sales of 
oyer it) |)er cent, with net (irotits at S14t 121. Mhieh 
is somewhat lower than last year with .s|(i5,7l)5. 
The reason for this falling off in profits is attributalile 
to the fait that the .\lbeita Fin.seed Oil t'o.. Ltd . 
a .subsidiary, did not (lay a diiiilend during the 
(leriod, as the coni|iaiiv had )ieen called upon to pay' 
a, large amonnt of Federal Ooveriiinent income 
(axes retroactive for some years. The prolit and 
loss account shows a balance of .':5.S5-I..5S5 brought 
forward from 11)22, from wliiih was deducted the 
prefi'rred dividend of .S55.0()() and the eoninion 
dixidend of S.t7.11)(i, leaxing S772.5S1). To this 
amonnt was addeil the (irolits, after dedueling usual 
charges, making a- tot.d of SDK),.511. .Again.st tins 
amount are debits for bond interest paid and accrued 
l>ti5,4()t) ; reservt' for depreciation S7,.5lii) ; income 
tax lt)22, Sl).)i21 ; leaving a surplus to carry foncaril 
of .585(i,1121).55. The balance .sheet shows several 
changes, lixed asset, are u]i .S2,715,131.45 to 
.$2,755,723.54, being in the plant account, the 
depreciation re.servc is now increased to .$t)5,0(l(). 
Fixed liabilities and bonded statement show.s bonds 
outstanding at .$81)8,(OH). Working capital account 
shows considerable iniprox enient over the ]ia.st 
three years, increasing from $1)81.175 in 1021 steadily 
to $1,166,08& in 1023. A dividend of 7 ]ier cent. 
]ia.s been deolareil on the jireferi'od stock, and 4 per 
cent, on tho common. 


REPORT 

IkEFORT ON 'I'HK Th.^IJK, iNni'S'l RtnS AN U FcoSOillO 
(‘oNDt'riON.S IN I'oUTUflAL, .Tanuary, 1024. By 
S. O. liiviNO, H.M. Consul and Commercial 
Secretary, ]ji.sbon. Department of Overseas 
Trade. Bp. 44. H.^f. Stationery ttlliee, 1024. 

Brice Is. (id. 

Tho financial situation in Bortugal is .still unsettled, 
but the low value of tho escudo is not an indication of 
impoverishment of the country, which i.s at pri'sent 
in a pros|K‘rous condition, with little unemployment. 
The fluctuating rate of excliange has comjilieated 
commerce abroad, but purchases have been maile 
from (livat Britain under tlio credit sebeme initiated 
in 1022, and Bortugal takes a good po.sition among the 
smaller Furopean countries as an importer from this 
country. Great Britain is the largest buyer of 
Bortugiicse goods. 

The war had the same elfect on trade in Bortugal 
as in other belligerent countries ; 1010 and 1020 saw 
a boom jioriod which gave way to a slum]* which 
has lasted till now. 3’hc bulk of impoHs into the 
country consists of foodstutl’s, coal, oil, and nuinufac- 
tiiied goods. Imports in 1025 of petroleum priKluets, 
which formctl the most valuable item of imports 
were fuel oil, (15,(i(i5 t. ; benzine, 28,020 t. ; kerosene 
2(),4(H) t. ; mineral oil, 7720 t.; paraffin, 1.505 t. 
Coal imports in 1025 were 7(1(>,(1(I01. ; valued at. 
.£1,004,()()(l ; this is siqqilied almo.st entirely by Great. 
Britain, xvhich is also the chief siqqilier of textiles. 
The iron and steel goods chiefly in demand from 
Britain are black and galvanised (ilates, tinplate, 
bars, tubes and xvire ; manufactured copper is ob¬ 
tained chiefly in Great P>ritain. .Among heavy 
chemicals copper suliihate, ammoninni sulphate 
caustic soda, and .sodium silicate are largely imported 
from Great Britain ; Germany iukI Belgium compete 
in these lines. Sulphur is obtained chiefly troin Italy 
and the United States. 

The prineiiial exports from the country aie xviiies, 
sardines, pit props, cork, te.xtili’s, fruit, eo|)])ei-. salt, 
and xvolfram. About 180,000 (. of copper xvas 
I'xporied la.st year, mostly from the British mine 
at S, Domingo. 

In spite of recent troubles over jiavment British 
traders are advi.sed not to abandon the market , 
business is there for tho.se w'ho .seek it, and im])orteis 
arc advised to make, a first-hand study of the mat ket. 
taking care to appoint .suitable agents and to accept 
only reliable clients. 

The piinci])al manufacturing industries of tie 
country' are textile, but other factories are e.stablislu il 
items of importance being cement, tiles, pottery ami 
glass. But little mining is done in the country 
There ks beliex'cd to be an abundance of good coal 
and anthracite is found in Central Bortugal. From 
the x'ust deposits of iron ore only 30,t)00t. is draxm 
annually. Water power is available in .siiflicieii’ 
quantity to enable the imports of fuels to be considci 
ably reduced, but in.siiflicicnt capital i.s available (" 
make any' progre.ss in the develojiment of schenu' 
which have been drawn up. 
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MARKET REPORT 

This Market Report is compiled from special information 
received from tho Manufacturers concerned. 

Unlc^a otherwise aUtted the prices quoted below cover Jair 
quarUitiea net and ixaked at sellers' works. 

OENKRAL HEAVY CHEMICALS 
Business is maintained at a satisfactory level with a fair 
export business and very steady values. 


Acetic Acid, 40% tech. 
Acid Hydrochloric 

Acid Nitric 80*^ T\v. 

Aci<l Sulphuric .. 


Ammonia Alkali 
Bleaching Powder 

Bisulphite of Lime 
Borax, Commercial- 
Crystal .. 

Powder 


Calcium Chloride 
Pohish Caustic . . 
I’otass. Jiu-hromato 
r<)taas. Chlorate . . 
■Salammoniao 
Salt C^ako 
Sodu Caustic 76% 

Soda Ciystals 


Sod. Acotato 07/080;, . 

Sufl. BicarlKUiato 
Sod. Bichromate. . 

Sod. Bisul£)hito Powder 
. 


. £24 per ton. 

. 3a. Od.—6s. per carboy d/tl., ac¬ 
cording to purity, strength and 
locality. 

. £21 108.--£27 per ton makers 
works according to district and 
quality. 

. Average National prices f.o.r. 
makers' works, with slight varia¬ 
tions up and down owing to 
local considerations: 140®Tw., 
Crude Acid, 65 b. per ton. 168* 
Tw., Arsenical, £6 lOs. per ton. 
168“ Tw., Non-orsenical, £6 16 b. 
per ton. 

. £6 16s. per ton, spot, delivery. 

. Spot £U d/d. ; Contract £10 d/d, 
4 ton lots. 

. £7 per ton, pa<'kage8 e.xtra, 

. £25 per ton. 

. £26 per ton. 

(Packed in 2-cwt. bags, carriage 
pniil any station in Groat 
Britain.) 

. £5 17h. Od. per ton d/<l. 

. £30- -£33 per ton. 

. 5id. ]>er Ib. 

. 3fl, —3JcI. per lb. 

. £32 f)or ton <1 /d. 

. £4 lOs. per U>n d/d. 

. £17-—£19 IOr. j)or ton, nci*orduig 
to f|UH]ity. 

. £5 5m. £5 lOs. per ton ex railway 

depots or ports. 

€24 per ton. 

. llO IOh. per ton carr. paid. 

^‘1. piT lb. 


Sod. Chlorate 

Sod. Nitrate refd. 96% .. 

Sod. Nitrite, 100% basis 
Sod. Sulphide cone. 60/6.5 
Sod. Sulphite, Poa Crysf. 


£18 —£19 i)cr ton a<'(?ording to 
quantity, f.o.b., 1-ewt. iron 
drums included. ^ 

3i.l. £)or ib. 

£13 6s.—£13 lOs. ()er ton ex 
Liverj)ool. Nominal. 

£27 per ton d/tl. 

About £16 per ton. 

£16 per ton f.o.r. London, 1-cwt. 
kogs included. 


RUBBER CHEMICALS 

\titLnony .sulpliido— 

Golden .. .. .. 6,}d.' -1 h. 4d. per lb., Ewcording to 

quality. 

Crimson ..la. 3d.—Is. 6d. per lb., according 

to quality. 

Arsenic Sulphide, Yellow la. lid. per lb. 
i^arylos .. .. .. £3 10s. to £6 LTs. per ton, accord¬ 

ing to quality. 

' 'ttdmium Sulphide .. 3 h. 9d. per ib. 


Carbon Bisulphide 

Carbon Bhwk 
Carbon 'L'etrochloride 
Chroniium Oxide, green.. 

^ * 

Indiarubber Substitutes, 
Whito and Dark 

Lump Black 
Lead Hyposulphite 
Lithoponc, 30% .. 
Mineral Rubber “ Rub 
pron ’ .. 

Sulphur .. 

Sulphur Chlorulo 
Thiocarbanilido .. 
Vermilion, pale or deep .. 

Zinc Sulpliide 


£24—£26 per ton according te 
quantity. 

OJd.—OJd. per lb. Market firmer. 
£56 per ton, drums free. 

Is. 3d. per lb. 

'4|d.—O^d. per lb. Demand very 
I brisk. Price.M Iik<4y to remain 
j steady owing to tirinnesB of 
^ rapcMood oils. 

438. 6J. per c\vt., barrols free. 

74d. per lb. 

£22 IOh. per ton. 

£15 IOh. per ton f.o.r. London. 

£10—^£12 j)er ton, according to 
quality. 

3d. ptw lb., cttrl>oys extra. 

28. 9d. j>or lb. 

6s. Id. per lb. Much diuirer, fol¬ 
lowing ri.MC in quicksilver. 
l\d. —Ih. 8d. per lb., according to 
quality. 


WOOD DISTILLATION PRODUCTS 
Acetate of Lime—- 


Brown .. 

.. £14 lOs. per ion d/d. Demand 
active. 

Grey .. 

.. £19- £20 per ton. 

Liquor .. 

.. 9<1. per gall. 32“ Tw. 

Charcoal .. 

,. £7 .68.—£9 per ton, according to 
grade and locality. Market 
steady. 

Iron Liipior 

.. Ih. 7d. per gall. 32“ Tw. 

Is. 2d. „ „ 24® Tw. 

Red Liquor 

.. lOd.—Is. per gall. 14/15“ Tw. 

Wood Creosote .. 
Wood Naphtha— 

. . 2k. 7d. per gall. Unrefined. 

Miscible 

,. 08 .- 6s. 3d. jjcr gall. 60% O.P. 
market si iffiu’. 

Solvent- 

., 5e. Gd.— -Os. per gall. 40% O.P, 
Fairly good <letnand but little 
offering’. 

Wood Tar 

.. £6 per ton. 

Brown Sugar of Lead 

.. £49 per ton. 


TAR PRODUCTS 


Acid Ckirbolie • -■ 

(nsfids 

Crude OO’s 

(’|•(‘syIl<^ 97 9!) 

Palo 95% 

1 )ark 

Anthracene Pasto 40% ,. 

Anthraceno Oil— 

Slraineil 
Unstraint'd 
Benzole— 

Crude CG’s 

Standard Motor 

Pure 

Toluole—90% 

Pur© .. 


7d. pel’ ll>. l^etler Mi<|nirv at 

rcdiK’i’il ]»i ici-. 

Is. lod.—2 k. per gall. Market 
rallicr Oat. 

2s. Id. 2s. 2cl. p(*r gall. Demand 
BtiJl good. Market firm. 

Is. lOd.- -2s. per gall. Steady 
tiemand. 

Is. lOtl. - Is. I l<i. ]»er gall. Stfiuly 
business. 

4d. per luiit per cwt. Nominal 
price. No business. 

lOd.—llcl. [)or gull. Very quiet. 

8Jd.—9d. per gall. 

lOJd.™la. i^or gall, ex works in 
tank wagons. 

Is. 4Jd.—Is. 6d. jwr gall, ex works 
in tank wagons. 

Is. 8|d.—Is. lOd. per gall, ex 
works in tank wagons. 

Is. 4J().—1.«. 7d. per gall. 

Is. lOd.-—Is. lid. per gall. 
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.. 28. 3(1. jior gall. 
.. 38. 3(1. per gall. 


<Hu»(l 

iVices finii. 


Xylol ooml. 

I*uro 

Croosoto— 

CroRyho 20/24% •. 9Jd. jwr gall. Few inquiries. 

Heavv P- ga'l. aLrding to 

h , '.'o . ( K™’® '“'d district. Market 

Napldl" 

'■ ••8d.—fld. per gall.' 

bolvont fiO/lfiO .. Is. .'ill. -Is. 7(1 

Solvent &(.)/lt)0 .. 1 r. 2 ,(.—.]y’ 

Naphihalotie Crude— 

I^Him-d r,v„s„lc,S„l(. £7 17 Ins .Stc.lv la..s,„css. 

Whi7.zcd or hot pressed ffl-.tli; per ton. Not much in- 
n«nry. 

Naf)hUmlfMje - 

Cry.stals and Flaked .. II7-iIS per (on. 

I Itch, medona .sett . . .c,n, n,l. -57s. fal. ,v,r ton. .Market 

slcMdi(‘i*. Kew iinjnine.-s f»»r 

ft)t\\utd dolivfix'. \'fry lillli* 
Imsincss f«,| ]»i‘«nn|>« 

'*^*^* *** gnil. iJenmiid well 

JIUUIHoIIH'iI. 

Hna(y .. Ils. I2 h. Oeca.^'ioiml iiKpjiricR : 
litUo l)U,'dmosy. 

INTfcRMCDIATfiS AND DYES 


TyrHlii 


In the following Liwt 
melude packages oxi^opi 
Acotie Anhydndo 95% .. 

Acid H. .. 

Acid Naplitliionie 
Acid Neville hikI VVinllior 
Acid Salicylic, toch. 

Acid Siilpluinilio 
Aluminium Cldondo, an* 
hyd . 

Aniline Oil 
Aiulino Sails 
Antimony i^sntachlorido 
Benzidujo llaso .. 

Benzyl (Chloride 05 % .. 

p-Chlorphcnol 
7>-CliIoranilino 
o-Cresol 10/31" 0. 


of Tnlormodintos delivered prices 
wIioiH otherwise staled. 

Is. Gd. jier Ih. 

4s. 4§d. per lb. 100% Uusis d/d. 
23. 5d. per lb. 100% basis <l/d. 

5s. 8(1. per Ib. 100% basis d/d. 
Is. 3d. per lb. Steady demand. 
lOd. per lb. 100% basis d/d. 


fn-Creeol 0S/I00% 

?)-Cro8oI 32/31" C. 

Diohloruniline 
Dichloraniline S. Acid . 
P'Dichlorlx3nzol . . 
Diothylanilino 

DimeUiyanilino .. 
Dinitrobi^nzeno .. 
Dinitroelileilien/.ol 
Dinitrotoluenn -4.S/.5o'’(j. 

GG/08"t’ 

Diphenyiamino 
Monochlorbeiizol.. 

Naphthol 
o-Naphthylamino 
/?-NaphthyIamino 
m*Nitranilino 
p-Nitronilino 
Nitrobenzene 
o*Nitrochlorben/.oi 
NitronaplithaUme 
p-NitrophenoI 
p'Nifcro-o-aniido-pIienoI 
m-Phenyl©ne Diamine .. 


* Is. per lb. d/d. 

' 11^* naked at works. 

. /Jd. ^9(1. per lb. nuked at works. 
Is. per lb. d/d. 

. 48. (id. per lb. lOOVo d/d. 

. Is. 3d. per lb. 

. 4s. 3d. per lb. d/d. 

. 3s. per lb. 100% basis. 

4id. -5id. i>or lb. Demand 
modorale. 

2s. Id, 2s. 3d. per lb. Demand 
mod(*rato. 

. 2s. Id. 2s. 3d. per lb. Demand 
moderate. 

3s. per lb. 

2s. (id. per Ib. 100% basis. 

£75 per ton. 

Gs. per Ib. d/d., paekagos extra, 
r(jturnab)e. 

28. 6d per lb. d/d. Drums extra. 
9d. per lb. naked at works, 
m lOs. per ton d,d. 

8d.—9d. jx'r lb. naked at works. 
Is. 2d. [XT Ib. nak(‘d at works, 

3.5. Id. perlb. d/d. 

£03 pts- ton. 

Is. Id. [)er lb. d/d. 

1-^. 4Jld. [XT lb. d/d. 

4.5. [XT lb. d/d. 

5s. 3d. [)or lb. d/d. 

2s. 4d. per Ib. d/d. 

5,1(1. —51d. per lb. naked at works. 
2s. [,cr Jb. basis d/d. 

112<i. ll>- d/d. 

Is. 9d. [>or lb. 100% basis d/d. 

4.S. (id. [lor Ib. 100% basis. 

4a. 2d. per lb. d/d. 


p-Phenylene Diamine 
R. Salt 

Sodium Naphthionate 
o-Toluidino 
p-Toluidine 
w-Toluyleno Diamine 


Hky 10, 1924 

. 10s. 4d. per lb. 100% bads d/d. 

. 2«. 6d. per lb. 100% basis d/d. 
28. Od. per lb. 100% basis d/d. 
8Jd. per Ib. 

3s. bd. })er lb. naked at works. 

48. 6d. porlb. d/d. 


PHARMACEUTICAL PHOTOGRAPHIC 


Acid, Acetic 80% B.P. 
Acid, Ac(‘tyl Salicylic 

Acul. Benzoic B.T*. 

Acid, Boric B.P. 


Acid, Camphoric. . 
Acid, Citric 


Acid, (hillic 

Ai'id. l\vrogidIic. CrV'.l. 

Acid, Salicylic 


Acid, Tannic B.P, 
Acid, Tartaric 


Amidol 

Acetmiilide 

Amklopyrin 
Ajnmon. Benzoate 

Ammon. Carbonate B.P 
Atropine Sulphate 
Barbitono 
Bonzonaphthol .. 
Biarnulli Salts 

Bismuth Carbonate 
I* Citrate .. 

,, Salicylate 

M Subuitrate 

Borax B.P. 


Bromidc.s - 
Potos-siurn 
Sodium 
ArruQonium 
(.‘alciuin Lactate 


Cldoral Jlydrab* .. 
Clilorofurm 

Creosote Carbonate 
(•uaiacol Carbonatt* 

Hoxamine 

Honiatropine Hydrobro 
raide 

Tlydroquinono 

iron. Ammon. Citrate B.P, 

Magnesium Carbf>nato— 
Light Commercial 


.. £49 j)er ton. 

.. 3rt. 4d. -3s. 5(1. ptT lb. Cood do 
ma lul. 

. . .Ih. 3d.- - 43. [XT lb. Larger sup. 
plies available. 

.. Cryst. £54 per ton. Powder £58 
per ton. Carriage paid any 
station in Great Britain. 

.. 19s.—•218. per lb. 

.. Is. Od. per lb., lesa 6% for ton 
lots. Market extremely firm. 
Upward tendency. 

.. 38. per lb. for pure crystal. 

Markt‘t very steady. 

. * 7s. [XT lb. for ] cwt. lots.'Markct 
hrm ; increasing (h.'inand. 

.. Prices quoted from 2s. 2d. per lb. 
down to la. 9d. for ton lots. 
Market rather quiet. 

.. 3s. per lb. Market quiet. 

.. Is. Ijd. por Ib. loss 6%. Much 
firmer with more demand. Up. 
ward tendency. 

.. 9s. per lb. d/d. 

.. 28. ^ 3(1, jxT Ib. for quantity. 
ICasicr mark('t. 

. 13h. (id. per lb. Neglected. 

•. 3a. 3d.—3s. 6d. per lb. according 
to quantity. 

£37 per ton. 

. I2.S. (id. per oz. for Engliah make. 

. 15a. Od. per lb. Weak market. 

. Os. per Ib. Small inquiry. 

. A steady market. Prices according 
to quantity : 

. 128. 9d.—14s. 9d. per lb. 

. lls. 4d.-^13s. 4d. „ 

. 10a. 2d.—128. 2d. „ 

. lOs. 9d.—12 b. 9d. „ 

. Crystal £29, Powder £30 per ton. 
Cori-iage paid any station m 

Great Britain. 

. Market easier. 

. 9d.—lo^d. per lb. 

9d.- lOid. „ 

. lOid.—hs. 

D(-man(l not very active. Good 
Enghsli make can be had from 
Is. 7d. to 2s. per lb. 

3s. 9d. peril). 

2 s. per lb. for cwt. lots. Market 
mor(» active. Makers busy. 

Os. Od. per lb. Little demand. 

12 s. per lb. for cwt. lota. Supplu- 
not plentiful. 

3s. 9(J. per 11). for foreign lUiikeH 
Fairly steady. 

308. per oz. 

4s. 9d. per lb. Foreign 'make. 

Is. lid.—28. .3d. per lb., accordim.' 
to quantity. 

£36 per ton net. 
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ll&jr Itf, im 


Magnesium Oxide— 
Lighfc Commercial 
Heavy Coraraeroia! 
Heavy Pure .. 

Mcuthol — 

A.B.R. rociyst. B.P. 
Synthetic 


Mercurials 

Bed oxide 
Corrosive sublimate 
White precip. .. 
Calomel 

Methyl Salicylate 

Mt'thyl Sul])honal 
1 I r« f o r I naif i oh J o 
Paraldehyde ». 


£76 per ton, less 2^%. 

. £20 per ion, less 2 ^%, 

. 2n. —^20. 3d. per lb., according to 
quantity. Steady market. 

. 708. per lb, 

. 266.-358. per lb., according to 
quantity. English make. Steady 
demand. 

. Market rather flat, but prices un¬ 
changed. 

. 6a, 3d.—56. 4d. per lb. 

. 3s. 6d.—3s. 7d. „ 

. 4s. 7d.—48. 8d. ,, 

. 3s. lid.—48. 

. 20. 3d.—20. 9d. per lb. for carboys. 
A slightly bettor market. 

. 25s. ]Jor lb. 

. 3s. h«l. per lb.. Heitor inquiry. 

. Is. 4d.—Is. 6d. per lb. in free 
bottles and <’asos. Bettor 
demam!. 


Clirnneel 111 
llioiiazono 
I'lionolphthalein .. 

Potass. Bitortrate—■ 
99/100% (Cream 
Tartar) 


Pota.sH. Citrate .. 
I^otasH. JLodido 


.. Os. ])or lb. SouK'uliat ehenjX'r. 

. . 7s. 51d. per lb. for ewt. lots. Quiet. 
.. Os. 9d.—7s. 3d. per lb. In moro 
plentiful supply. 


of 

.. SSs. per cwt., loss 24 % for ton 
hita. Firm market. Prices hava 
upward tendency. 

.. Is. 8t{.—2s. per lb. 

.. 10s. 8d.—17s. 6d. per lb., accord¬ 
ing to quantity. Demand con¬ 
tinues. 


Potass. Motabisulpbite 
Potass. Permanganate' 
H.P. Crystal .. 
('^immercial 
(Quinine Sulphate 


74d. per lb., l*cwt. kegs included. 


8 |d.—9d. [ior lb. carriage paid. 
8 d.—SJd. j)er lb. carriage paid. 
2s. 3<l.—28. 4d. jx*r oz.f in 100 oz. 
tins. Steady market. 

B<'sorem. 60 . Od. per lb. 

S.ilol .. .. .. 4s. per lb. Very quiet. 

Silver proteinate .. 9s. Od. per lb. 

S.mI P,oii/.onle, H.P. . . 3s. lb. In steady ih'inniid for 

good qualities. 

Slid. Citrate. 1923 Is. 9d.-“28. per lb., according to 

quantity. Much flrracr in com¬ 
mon with other cit rates. 


Su.l. flyposulphito— 

I’ltulographic .. .. £14—£16 per ton, according to 

quantity, d/d. consignee’s sta¬ 
tion in 1-ewi. kegs. 

Su(). Molabisulphile cryat. 37s. Od.—OOa. per cwt. nott rash, 
according to quantity. 

Sr.ij. Kitropniesido .. ICs. per lb. Less for quantity. 

Sod. Potass. I’artmto 


(Hochello Salt) •. 77s. Cd.—81e. Cd. per cwt., accord 

ing to quantity. Market quiet 


'' '!. Sivlieylatc .. .. Market easier. Powder 2s. hi.— 

2s. Od. per lb. Crystal at 
28. Od.—2a. 8d. per lb. Flake 
2s. 9d.- -38. 4d. per lb. 

•Sod. Sulphide— 

i’uro recryst. ., .. lOd.—Is. 2d. per lb., according to 

quantity. 

Sod. Sulphite, anhydrous £27 10a.—£28 lOs. per ton, accord¬ 
ing to quantity, 1-cwt. kegs 
included. In large c^ks £1 per 
ton loss. 

Sulphonal,, .. .« ICs.—18s. per lb. 

birtar Emetic •• >' .. Is, 4d. per lb. 


Thymol .. .. .. I3s. 6d.—15s. 9d. per lb. for good 

white crystal from ajowan seed. 


PERFUMERY CHEMICALS 


Acetophenone 

128. Od. per lb. 

Au)>epine .. 

I4s. Od. per )b. Advaiiceil. 

Amyl Acetate .. 

20. 9d. 

Amyl Butyrate .. 

78. 3d. 

Amyl Salicylate ,. 

30 . 3d. 

AneUioI (M.P. 21/22“ C.) 

4.S. Cd. ,, 

Benzyl Acetate from Ohio- 


rine-free Benzyl Alcohol 3s. 3d. ,, 

Benzyl Alcohol free from 


Chlorine 

3b. 3d. 

Bonzaldehydo free from 


Chlorine 

3s. Cd. „ 

Benzyl Benzoate 

3s. Cd 

Cinnamic Aldehyde 


Natural.. 

ir.s. Gd. 

Coumarin 

203. 

Citronellol 

ICfl. „ 

Citrai 

lOs. 

Ethyl Cinnamate 

I5a. „ 

Ethyl Phthalate .. 

3s. 9d. 

Eugonol .. 

lls. 

Geraniol (Palmarosa) .. 

35s. „ 

Qeraniol .. 

lls.—18 -h. Cd. f>or lb. 

Heliotropine 

78. yd. per lb. 

leo Eugenol 

168. 9d. „ 

linalol ex 15oifl do Rose.. 

32s. Cd. 

Linalyl Acetate .. 

328. tkl. ,, 

Methyl Anthranilate 

93. 6d. 

Methyl Benzoate 

Os. „ 

Musk Antbrette .. 

52h. 6d. 

Musk Xylol 

18b. „ 

Nerolin 

4h. „ 

Phenyl Ethyl Acetnio .. 

12s. fld. 

Phenyl Ethyl Alcohol .. 

ICs. „ 

Rhodinol .. 

57s. 6d, 

Safrol 

Is lOd. 

Terpineol ,. 

2b. 9d. 

Vanillin .. 

268. 3d.—26s. 6d. per lb. 

ESSENTIAL OILS 

Almond Oil, Foreign 

S.P.A. 

158. Cd. per lb. 

Anise Oil .. 

30. per lb. 

Bergamot Oil 

I8h. Cd. |)er lb. 

Bourbon (leranimn Oil 

35s. 

Camphor Oil 

75s. per cwt. 

Canaiiga Oil, Java 

lOs. Cd. per Ib. 

Cinnamon Oil, Loaf 

(ijd. |>or or.. 

Cossia Oil, 80/85% 

9s. 3d. {xjr lb. 

Citronollrt Oil— 


diivH ■ ■ 

.'i.s. Cd. j»iT lb. 1 >4‘aror. 

Coylon .. 

30. 9d. 

Clove Oil .. 

8s. 3d. ,, . 

Eucalyptus Oil 70/75'*,', 

2s. 2d. 

Lovender Oil— 


French 38/40% Esters 2 

ih. per lb. 

f^c'mon Oil 

30 . 2fl. |X‘r lb. ('hoaper. 

Lemongrass Oil .. 

lUl. per oz. 

Orange Od, Sweet 

133. 9d. per ib. 

Otto of Kobo Oil— 


Bulgarian 

. 27r. 6d. per oz. 

Anatolian .. 

. 230. 6d. per oz. 

Palma Rosa Oil .. 

. I9s. por lb. Very short 

Peppermint Oil— 


Wayno County 

. 218. 9d. per lb. 

Japanese - 

. IBs. 3d. per lb. 

Petitgrain Chi .. 

. lOs. per ib. 

Sandal Wood Oil— 


M^'sore .. 

. 2Ca. 6d. per lb. 

/ Australian .• • 

. 21s. per Ib. 
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PATENT LIST 

Tho ilatc.H clvoii iit thin list aro, in tlm ciwr of Appllcjitlona for Patfiifa 
UmJp ti th« i«8o of Complete SjM-uiflradoM u<Tei)t4id 

TilelA' MnnfiOi-A#!< n .in winch flic uccentanco Is annoiinccd. Com- 


I. — Applications 

Bagliii. Coiitrifiigiil (Iryars. I(»,Niri. May 
Ball. DiHinU'gratiiig ami ijii.\iag. 10,(151. Apr. .'io. 
Boi-nnaiui. Dinlillaluai. lo.H.sa, 10,884. May 2. 
Braudwuuil atal I’rna. (Irualiiig or gi’aiiulaliag marlmiftH 
10,720. May I. 


tics. Ilir laml.''.s Nisjiuiscliilicli Ak(.-(li«. Moilual of 
aoolmg and coiicli'using ga.M'ous iniNturcM. 10,0(14. Apr. .’lO. 
(Clf'r., 31 5.23.) 

(Irimm. Proi i'ss for slnhdisiiig various iniilorialH. 10 800 
May 2. 

Kent and Sj kos. KiimacBs. 1(1,002. May 3. 
I’atonlaklicliolagct (Irondid-Hanicn. Rotary otc. fur¬ 
naces. 10,072. May 3. (Sw.-den, 12..">.23 ) 

l’orti'.s. Mi.\ing Inpiids of dillorcnt teinpeini urns oto 
10,878. .May 2. (h'r., 20..5.23.) 

SousUiagcn. \li.\ing, coin]iin'ting, and degassing vi.scid 
inaterial.s. 1(1.0.50. Apr. ito. 

Volid. Killeimgdevii es 10.847. .May 2. (Fr., 12.5.23.) 


3828 (1023). llrcsclier, 'Tlioinns, and SooUiah Dyes, Ltd 
1 roduction of oiithraquiinonc bodies. (214,705.) 

lo,()71 (1023). Imray. (Soe. of Ulioni. Industry in Basle) 

Manufaeturo of indigoid dyestuffs. (211,804.) ‘ 

V.—Applications 

Dreaper. Alaimfoia uro of nrtifieial silk. 10,840 May 2 
Klugtuaim. 10,0.51. ,V,„. .K. •' 

V. —Complete Specification Accepted 

17 79() (1023). Wuenseli and Koppol. l!:.xtra(tmg from 
('■'14 tola) products for u.so in making popor etc. 

VI. —Applications 

Farlsaitabrikeii vorin. F. Bayer imd Co. Dyeing ocotato 
silk. 10,791. May 1. (dor.. 1.5.23.) 

^^Se.ottisli Dyes, lAd.. .Smdli, and Thomas. 10,880. ,8rf 

VII. —Applications 

British and Foreign Lirnc and Cower Corporation, Ltd 
and Heid. 10,089. Sre 11. 

Frieiloulliul, and Indnstrii-Verwaltimg A.-tl. Bromine 
solntioms. 10.144. .Apr. 28. (tier., 27.4.23.) 

Hooper. Ai>plynig deposits etc', of silieon etc to 
surfaces. 10,958. May 3. 


I. — Complete Specifications Accepted 

3,388 (1023). Aii|)aivil,s el ICvaiioralenr.s Keslner. Appar 
Bins for di.stilliog wiUei (208,503 ) 

8514 (1023) X’oicker. Finnaces. (21 t,808) 

1 1 , 47,1 (102.1). Senior and -Vtkinson Di \ ine-mai'hini' 
(214,8.30.) ' 

II. — Appllcalioiis 

British and Foreign Lime and Cower Corporation, Llil., 
and field. Mannlm-lnre of gnsinus fuel from hme-kihi 
gases. 10,08(1. Mill 3 . 

Donald. Ceid.s ete. 10,05.5. Af,iy 

Fnirhun n. .Ipparid us f„r .sweat ingM.r i rj .si tdlising imralliu 
Hr. wax. Apt. 28. 

I'lirlmt-rka imil Hi’iimntf. IVdcaHa 

of making ini-thaniL 10.7fH. May 1. ((Jrr., J.r>2;k) 

.lolly, (’urbonisaf loll of hiltuniuouH caking coal'i lo 74 () 

May I. ' ' 

Marcescdie. Mannfaclnrc of aL'glomeniled eomhn.st ihles 
10.742. May 1. 

II.— Complete Specifications Accepted 

20,381 (1022). N'eil,son, l.unig, and Booeock. Mami- 

fartnre. nf fuel hi’Kjnelte.s. (214,(it;K.) 

34,052 (1022). Ilellmann. J)i\-011.(11111(1011, ile.gusdiea- 
lion, or yasilit-atlou. ( 2 ] 4 .() 75 .) 

12..,^. (1.12.1). .Aigcrn. \<>rit Mautscli. Priulia mg acti- 
vati’d carbon. (M)8.32K.) 

2,543 (1023). .VngIo-.Sa\-on Cetrolemo ('o. (Hillnnui). 
l'lirif,\'mg nmiend oils from .sulplmr. (214,733.) 

14.3(18 (1023), liotgersworke .Aid.-Cos. Crodnction of 

nrediglit, elrctrode.s. (100.018.) 

1(|,H)2 (1023) A'. L Dll Croeesses, Ltd., and Liicn.s, 

Ireatnient of mis and spuds, (211,871.) 

fc 8 ,f >,.0 ( 102 . 1 ) .\lgeni \oiit Alaat.seh. Crodvii-mg acti¬ 
vated earhon. (200,802.) 

IV.—Applications 

Dnrimd nnd tinguemn \kt.-(les .Munufoelme of di-sazo- 
dyostuffs. 10,882. .Ma\ 2 (Cer . 2.5 23.) 

Forlmerke vm-m Aleistir, l.neins, and Brnnnig. .Malin- 

facl lire of liidogi-nated oxyt hlonapht hene- lo iT*! \nr 28 
(Ger., 28.4.23 ) ■ • ■ . I . 

flootlisli Dyes, Idd., Smith, and Thmn.is. Dyeslnff's 
dyeing. 10,88(1. .Maj- 2. 

IV.— Complete Specifications Accepted 
3584 (1923). Britisli DyestnffH Corporation. Ltd , i’erfcin, 
and Cleino. Manufacture of bodic.s related to fin- aendincs 
(214,7.56.) 


VII. —Complete Specifications Accepted 

1773 (102.3). Bliojial Croduee Trust, l.kl., nnd Fray. 
rnouf)i. Olitnming o-xalic aeiti or its salts, (207,480.) 

“0.5- (1023). Bhofad Crodueo'Crust, L(d., and Fraj'moutli. 
Diitinmng ealeinm o-xalat,e from vegetatilo matter. (208,084.) 

VIII. -- Complete Speeifieallon Accepted 

I0O7 (192,!). Holden. Removal of the brown coloration 
m cliina clay.-,. (211,000.) 

IX. Applications 

British and t*'oreign Lime and I’oner Corporation, Ltd 
nnd Reid. 10.080. ,8Vc 11, 

I’ioda. Manufaeturo of I’oitlanil eimionl. lo 5,50 t,,,. 

29. (C.S.. 4.5.23.) ' ‘ 

'Tomlins. Rnilding malerial.s. 10,573. A(>r. 20. 

Zidtore. Impregnating wmid.s. 10,703. May 1 

IX. —Complete Specification Accepted 

5423 (1023). 1-tnlicoek and Wilcox, T.td. (Ilnhioek and 
AVilen.x Co.). Cenient-ldln .systems. (211,770.) 

X. —Applleaflons 

Beasley. iMiddletom and Metals i’roduetion. Ltd. Reduc¬ 
tion of ores. 10,805 .ATa\ I. 

Garnett and Sindii. Magnetic alloj'.s oti-. 10 077 

-May 3. . , . 

Hoo|>er. 10,9.58. .s',-,- Vn. 

KIngrnann. Manid'.ielnre of lotton eordtirov elotli for 
exlraetion of gold. 10,0.51. -May 3. 

Simon. Coneentiidnm of tin ores. 10,03.5, 10 030 
.•A|)r. 30. ’ 

Soellner -Naehf, Reis.s/engfahrik Akt.-Ges. rroduetion 
of a wealiiei'proof oxide lats'r on electron metal. 10,000 
-Apr. 20. (Gor., 1.7.2.3.) 

A'ander.stoiii. Cupola finnaec.s. 10,779. May 1. 

Wdtig. Melhod of making iron alloys. 10,507. Am 
20. (tier., 12.7 23.) ' ' 

WiHig. Melliod of extraeling vanadium. 10,000. Apr 
30. (Ger., 7.5,23.) ‘ 

X.—Complete Specification Accepted 

13,7.5.1 (102.3). Jdanmm T'igmeiit t'o. Treatment ei 
titamferons mateiial. (200,800.) 

XL—Applications 

Sue. 'Tidcu e Grafite tail Cllisone, and Ridnni. Mann 
faelnre of eleetrodes from natural grapinte-s, 10.4.50 
Apr. 28. 

-Stuart. Kleetrolytie eells. 10,551. Aiir. 29 (US, 
.30.4.23.) 



May le, im 


CHEMISTRY AND INDUSTRY 


529 


Xl.—Complete SpecUlcations Accepted 

7702 (1923). Moiinot. Eloetric Hloragft buttoiies. 

(214,709.) 

10,359 (1923). Helfrnstoin. Korniiiig <'ontiii«oU8 

olo(*tro(lo.8 for oleHric f\miac>c8. (214,823.) 

M.308 (1923). Rutgewm-ko Akt.-(lo«. See 11. 

2<»,M(> (1923). vSoc. Anon, lo (’arbonc. Homloriug pomus 
ol<‘<!lro(loM iiupeniK'ttble to liqui<lH. (211,832.) 
Xll*-"Complete SpecifknUons Accepted 
34.88.7 (192). Totroft'. Profluctuiu of Monp. (214.679.) 
2591 (1923). Aisnhf*. Mna\if«fttiro Kolvent soaps 

from aulphoiialcd oils. (214,735.) 

XIII. —Application 

Potter (Soc. Anon. L'Oyonnxienno). Manufacture of 
plastic iriaU'i'ial. 10,413. Apr. 28. 

XIII.—Complete Specification Accepted 

13,755 (1923). Titanium Pigment C^o. Sc-e X, 

XV. —Application 

Lung. 'IToat.inent of vegelnblo ivory. 10.705. A]'r. 30. 

XVI. - Application 

T<‘Ifor. Kortilisor. 10.974. May 3. 


XlX.—Application 

Chapmiin. Treatinoiit of i'ro/cii moat. 10,587. Apr. 29 
XIX. -Complete Specifications Accepted 

33HS (1923). Apparoils ot Evaporatc'ur.s Ko.stner. Sir I. 
10.342 (1923). Bull. InsooticnluH, verinifiigos, Kheop-chpH, 
,.M<1 the like. (214,822.) 


\X.—Application 

.luhnsun (Budisrln* Anilirt uml Sodn-FaLrtk) ProiM'ss for 
iI'niisfurmmg oxnlc>' of earlxm into organic coinpouiKls. 
Apl. 28. 

XX. Complete Specifications Accepted 

11.971(1923). Uaiirtfonl (Cassella u. Co.). Manubu-tnru 
el /y-tlialkyJuminoiirylpliosplitnous acids. (214,830.) 

iri.324 (1923). Ho\\ar<ls and Sons, Ltd., ami Blagiieii. 
Mamd.u'turc of b<*n/,unc derivatives <-oJitiunmg carbon side- 
■ li.mw, pariu tdarly thymol. (214,86().) 

!7,2.')‘> (1923). N^. V. Vercen. Fabr vju» <.'!i<“mis< he 

I’litdui-tru. Obtaining organic super-oxjdea m a fully divitled 

1 oiidition. ( 2 ( 8 ). 508 .) 

27.310 (1923) Merck. Wolfes., ami Mmaler. MaiiuCaeturo 
>yntli(‘ta- /•e(»eaim' (211.917.) 

\\l. Complete Specification Accepted 
').'.3(i (1923). P.dla* ( iie-ma. Ohtannng tlirect photo- 
ci.i[>hie positi\'<‘s hs f<'\'er.-..d. (211,431.) 

Will. Complete Specification Accepted 
21(0(1923). Uilger, Ll<l , and Ord. Polunmetrn ai>par' 
..tn^ (211,712.) 


GENERAL NOTES 

OdiLiai Trade Intelligence 

I'iie Depart meal of OverKeaH Trade (l)evelopiueat 
iiid luttdligeiiee, 35. Old Queen Street, London, 
N\V1.) has loceiM'd the followiiig (MKiuirics for 
I'.nlish goods. British firms may obtain further 
intiirniation by applying to the Doparfment and 
'|nol iiig the spi'cilie number: .irgriilnia : Seienlitio 
.iiiil optical instruments, glassware, {21722/F.\y.' 
I'I'. 2); Aujtlralia: Artillcial silk yarns, (41^); 
I'ilect ideal maehiners, (4911); firiiish 11 esV Indies'. 
Vming supplies, (,5ttl) : (^ontidu Builders hardware, 
I itk'iAd crockery, (f>tt2) : Voekin-Ckiiui ' Iron and 
'-tecl hollow-ware, hH53/9/F.G./E.t)./2); hJsthonia: 
■''eyar, (508); France : Sulphate of copper, (.509); 


Italy: Silk, (511); Xelhcrhnds : China, earthenware, 
glassware, (514); Silk, (51(>) : Paint, chemicals, 
pharmaceutical specialities, surgical rubber goods, 
(517); Ifardvearc, eroekery, paper, (519); Cement 
and bitumen rooting, (2281(5/F.W./iM.(.' /2); Poland ; 
Photographic materials, (521) ; iSmyrna: Skins, 
hides, tinplate, iron (525) ; Agricultural machinery, 
(t2883/F.E./E.C./2) ; SoiilF .■ifrica ■. Cutlery, (51)5); 
Linseed oil, (i:!lil:(/E.I)./C.lt./2) ; Vhirnish and enamel 
(529) ; Sunlzrrlnnd: Oalvanised and black sheets 
and lubes, (.524); Fnited Atates ■. Perfume, (.529). 

Trade Information 

The H.R. Gear is a most interesting device the 
object of whicli is to iirovide, in a compact space, 
means for increasing or decreasing tlie sjx'od between 
a prime mover and a working object. Although 
involving no new engineering jirineiple, the gear 
constitutes undoubtedly a new applieation of the 
worm gear, of which it retains both the eiticiojicy 
and the strength but in enhanced form, the eflieieney 
having been found to be 75 per cent, in one case, 
compared with .50 per cent, for an ordinary worm 
gear. Any gear ratio fiom 1 to I upwards to 10,000 
to 1 or very much more cau he obtained in a small 
space, as the system allows of an almost infinite 
variety of sliced ratios with little eliange of tlio 
actiiafgear. In addition it presents various interest¬ 
ing advantages, such as the possiliility of obtaining 
from one gear more than one source of drive, each 
source furnishing power simultaneously at dilTerent 
sjieeds and at diifei’ent angles from tlie prime mover, 
as for instance two separate conveyor belts at. right 
angles. In addition the gear can furni.sh one source 
of drive, the speed ot which can be varied in steps as 
lequired, e.f/.. in a mechanical stoki'r. As a further 
instance of its adaptability the ge.ar can he mounted 
for use ill a lifting dnim. Ordinary gears are rarely 
free from " chatter, " hut the II K. gear is noi.seless 
anil, as it wairks in an oil batli, it should have a long 
life. The largest gear yet iiiadi' is that for the 
Bleachers’ Association, being designed to deal with 
1.50 h.p. at the very slow speed of 9 () revolutions jier 
minute. 4'he .smallest gear is for one-riftielh of a 
horse-|)o\ver. .V iniinlier of H.B. gears can he seen at 
the Jfritish Empire Exhibition at Wembley. 

Mdallisalion is the name given to a jiroeess by 
meairs of w'hie.h any solid can he I'oated with an 
imiHTVious layer of any of the useful metals or 
alloys, iline, ’ till, lead,' aluminium, copper, iron, 
nickel, brass, bronze and other metals or alloys can 
he deposited by the process in layers of any thickness 
from O-OOl ill upwards. In a general manner, 
metallisation can he said to be useful for the pre¬ 
vention of corrosion, for the production of an artistic 
effect, or for imiiroving the .ajipearanoe of manu¬ 
factured articles. No vehicle is used in dejiositing 
Uie metal, wdiieh never cracks or chilis off, and it is 
deposited in such a cool state that fabrics are 
uninjured and thin metallic articles are not warped 
in any way. The metal coaling can be left in a 
matt state, and can then he painted or lacquered, 
or it can be coloured and polished. Applications 
of metallisation that are of particular intert'st to 
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the chemical inclutstry, are the coating, externally 
am! internally, of iron and steel structures, tanks, 
vats, piiK's, and mixers with metals such as lead, 
aiuminiurn, tin, eo])j)er, etc., to prevent corrosion 
by specific acids, vapours and gases. For instance, 
c(H)tainers for foodstufl's can b(‘ coated with a non- 
j)oisonoua metal sutdi as aluminium without the use 
<jf a poisonous tlux. Metallisation, Ltd., undei-takes 
to advise on coating.s for use in any industry and 
invit(j.s those who are ijiti rested to se<‘ the practical 
demonstrations of inelalhsation given daily at the 
company's stand in the Lalace of Kngiru’cring in the 
British I’an) )i n• 1‘lxhi 1 >it ion. 


PUBLICATIONS RECEIVED 

TK\r-M(ioKh »)». gnvsn \i. {'Himi.sritv. by Sir ^V. 

U.misjiv. t' It.. I),S<- . g It.S , ;nnl K. ti. Doniuoi, 
t’ B 1'] , M.,\., Pli I) . K.It S. \'()1 I. SjM*< tios(oi>v, 
b\ K. (' (' ll.iiv. (Ml K.. K U.S. Pjt. xi 

London LoiiKinaii''. (in*, n nnd (’o., !*iice Its. 

.MANriACTi jn: oi- A(ins vsn .\r.kAijs. By Lua^c nnd 
('uniniMi;i. \'r»! H. .Mjiiiiitactiiro of SiilplMirir; Acid 
((’biinibrr Bto. t'-'S). by \\ . WyJd. Bp. \u | t‘2-1, and 
\oi. 111. ’('lie Concentration of Sulphuric Aiid, by 
J. \V Baikc". Bp. London. (Jurnoy and 

.L'n-kMon, Bum Bine 'B.s. (h 1. I'acli. 

BrnrjcATioNs oi' tiii-: DiaoicrMiAT ok vScikm iKte .t.M> 
fxneMrioM. ItksKvmn li .M. Stationeiy Odu'c: 

'I'iiK 'I'm UMM, Bi{oi*KitTn:.s m- .Mkihvo ('ni.oiuoK. Jty 
I). X Slio: llidUx*, M.A b'ood Ince^lidation Board. 
SjMMial Bcpoit .\o 11), bv tbi- I'An’inccring Conirnittoe 
ol ibe Boned. Bp. A2f!6. 11)2-1. Brico Is. 

Bui.vMJnsKi) ('o\i, Sv.sTKM.s IN Amkuka. Bv Jj. (\ 
H;iivc\. Bind Ui -r.ioli Bo.irrl, Sp<‘cial Boport No. 1. 
'riiini edition Bp. 131. 11)23. Biii-c os. 

Bki'oht o.N thkCommuuk \Nn iNDcsTin UK Bm.o.\in\. Bv 
(■ B B Bi‘id\<“ PepartmenL ol Ovciscas Trade. 
Bp 20 I! M. St.ilionciy Oibec, ll)2t. Brice Dd. 

tfiMatvr.s oi- niK l•AIl*ll^^:, Bnrnsn IO.mimkk Kxuiiutiov, 
\\’K..Mnr,rv. finiienal .Mmeral Resouo ^'s Buiesiu 
Bp. 32S. 1021. Bure --.s. 

Oils. Bm.m. tVAx^s, axu Bi.si\s By K B. Bolton .oid 
B. 0. Beliv. With ji forew'oid bv II.U.tL tin* Bfiiico 
(•( Walepi, K («., and eeinT.iI mtraductions by tb<* 
Itt. Hon. Sir K. (loddes, (IC.lt., and 3. If. Baity. 
Bp. 27‘). liondon K. Benn. Lid., 192-1. Brtec 21s. 

Xnm'vt. Bkcokt ok thk Kxi'i.o.si vks Division ok tiik 
l)i-.i’virr\iK.\T OK .Mi.nks kou tiik ('vi.kmivu Vkah 1923. 
l>i |i.i 1 1ment ol Miiu's. Kxfiiohives Division No. 13 
Bp. 20 Oll.ivva- B. A Aelan.l, 192t. 

Riaann’UN thk Imm stuiai. \.sn Kco.nomu.m. Siti \iiun in 
C/K tiiosi u\\ui V. (i.Ood Bidiruary, 1924. By K. ('. 
Donald'ion Raw liiis Department ol Ovorseu.s 'I'rado. 
i*p. 12 II M Stalionery Dlbce, 1921. Brice Is, fid 

RK(.ri,\rioNs wn Onoriis Ria.vrix; ro Minf.s rNinat the 
C oAi. .Minks Ait, 1911. Bp ix-)J.')7. London - Jf.M. 
Statioiu-ry t)llu‘<-, 1921. Bnce I.m. 

RkSJNKS K.T 'rKItl-IM'.NTHlNr.s l-T MS I N or .sTK IKS DkIUVK.K.S. 

By M . ^'^ws ainl O Dnimtil Knc^cluiaMljf' de 
(-IiihiK' iTidu'.trioiU' I’p ()5(i l*ai i.: J. IJ. Hail- 
Jiftre ot Fil« 1921. Papar <><) Ir., Itouiul 

70 fr. 

SoMB Stuiiik., in Hro-('iiKMi.sTiiv Ity Dr. ll. J. h’aalor, 
a.Sc. Pp. iv+197. lianpalorc . The Pho'iiix Print¬ 
ing House, 192<1. 


Fu-ty-bixth Axnuai. Hki'obt ok the Dojiimo.n Laboka- 
■roKY, .\eiy Zeai.and. By .J. 8. MiiiTaurin, D.Sc., 
F.ll.S. Department of internal AH'airs. Pp. 08. 
.\'ew Zeai.and: TV. .\. (i. Skinner, 102.T. 

Kistman Duoanic Cheyiicai-s List, No. 11 . Pp. 02 . 

Rochester, N.Y, : Ka.stman Kodak Company, 1921. 
lIo.NTiii.Y Rei'obt ok Coal .St.vtibtk'h I'Oii Canaiia. Canada 
Dumiiuoii Bureau of Statisties, Mining, Metallnr 
gieul and Chemical Branch. Vol. III.. No. 1. 
Pp. 20. Ottawa : F. A. .-Veland, 1924. 

Year Book, 1924, ok the .Imerican Society of 
MECHAN re.M. F.noineeiis. ' Pp. I.\ I 724. Now York; 
TTie .\iiH‘iiean Society oi Mechanical Kngineei’f., 
1924. 

PlTH.ICATlONS OE THE C.S. lltiREM! OE MlNIS, DkKAHTMENT 
OK THK Intehiok. Washington: Dovernment Print- 
oig Ofliee, 1921. Price 10 ceut«. 

CIaubon Mosoxiiik Ha7aui>s kuom House Hkateii.a 
lleitM.NO .\ati:uai. Dab. By (■. W. Jones, I,. B, 
Berger, and IV. F. Hoihrook, Tochnie.d I’apor .47/ 
Pp. iyi:U. 192.4. 

Qr.iiiRV Accitients in the Cniteu States iu jii.no tiik 
Calkmiaii Yeah 1922. By W. W. Adams. Tecliiiical 
Paper .4.-);i. Pp. i (il. I9'24. 

Sto.VK Dt'STINIl OK lioiK DPSTINO TO PREVENT CoAL- 
Ol'ST FxI'LOHIONS, \S PiI.U'TISEI) I.\ (ijlK.VT lllllTAIN 
AMI Fiiance. By G. S. Bice. Bulletin 22 .’i. I’li. 
IV-I-';?. 1!)2I. 

PciH.lCATIOS.S OK THE K S. GkoI.OCICAI, SPliyEY, DEKAIiT- 
.AIENT OE THE INTERIOR, .MiNEIIAI. REBOIllteES OE THK 

Cmteo States, 1922. Part JI: W'ashingtun . Gm- 
erniiH'iit Piiiitiiig Gflici', 1924.— 

CaUMON Bi, ACK PlIOOPCKl) EKO.AI N.4TIJIIAL Ga.S IN 1922. 
.\o. 11129. Pp. .415- .440. By G. B. Riehard.son. 
Stone in 1!)22 By G. P. Foiighliii and A. T. t.'ooiis. 
.Vo. II :2S, Pp 20)1 344. 


EDITORIAL NOTICES 

The Sociotv a.s a body i.s not I'csponsihle for state¬ 
ments and ii)>iin()ns a])pearing in the JmiHNAi,. 

Meiiihers of the Soeiet.y, and other,s, are invited 
io suhinit orioinal iirticle.s, netA.s, ni)te.s and other 
relevant infoi illation to Die Kditor of ChrMlnIrt/ .1 
ImhiKlri/. Such eoiitrihiifion.s should he elearli- 
written (preferably tyjiewritten with doulile spaeing), 
and be aoeiiin])anied liy a stamped and addressed 
envelope. They will he paiil for if inserted. .Sourees 
of information should always be given, not neeessarily 
for piihlieation. 

Hon. Secridiiries of TiOcal Sections and of other 
Societies are asked to forward notices and reportr 
of meetings as early a.s jiossihle, and pulili.shers to 
SA-nd hooks for review, direct to Thk Jiiirroi!, 
ahetidslri / d- Iiidu « lrti , Sot'iETv ok Chemic.ai. 
Inihistey, Centh.aI; iiorsE, Kin.sbijuy Sqi.-aki. 
E.C. 2. fTVlephonc: (TerkonAvell No. 2429.] 

Hon. tdcrrt'htric.i of J^occil Seclirms and of ollu ■ 
Societies arc asked to note that announcements <•: 
forthcoming events cannot he, inserted in, the next issm 
of the. JouENAL unless they are, received not lah' 
Wtan Tuesday in any week. 

Mattiwa relating to tlie Transactions and Abstraet- 
including Papers intended for insertion as Coinmum 
cations, should he addressed to The Editor " 
Tbansaotions, at the same addi'ess. 
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EDITORIAL 


A .N’ iritcTostiiig contribution from J’rof. Vefttirtl, 
of tile I’nivcr.'sity of Christiania, apjx-ar.s in 
Nature for the 17th inst. Prof. Vegafd lias 
till several years been engaged in the study of tlie 
iiiiora borealis and it.s sjjeotrum : observations liave 
i.ren made at Tromso, at Bossekop. in Christiania and 
i.ililv at Leyden. 'I’hose. wlio have visiti'd the, 
\iirtli of Norway in the auluimi know how magnifi- 
, . Ill M spectacle the aurora may be. ’J'ho.se exhibi- 
m.iis of the phenoiiienoii which we oeeasionalls see 
III I he northern parts of the British Isles, interesting 
.. I liev are, have not the brilliaiioy of the sights to ho 
I I'll north of the Arctic Circle. The auroral spectrum 
I'pt.iiiis lines in the blue and violet idmitical with 
liiuiniiient lines in the ncsiative band si'icctruni of 
ml .'('yen and a line in the given of wave-lengtb .5577.1, 
\ilinii baa been a puzzle to chemists and a.sironomein 
I n ,1 .scoi'c of years. Vegard eoneliided .several years 
.! j" I hat this line also should be attributed to nitrogen, 
,.iiil he su.s])eeted that the nitrogen at the very low 
5 iiiperaturc of the upper atmosphere was condensed 
II.Ill clusters of .small erystnls. At Leyden, in the 
K.iini'iiingh Onnes laboi.itory, Vegard investigated 
dll' light produced when .solid nitrogen is bombarded 
li' r.ilhodo rays. He found two green lines, one of 
llieiii a broad and strong one of wave length about 
ViTT \, .and another of wave length ,52:1(1.1, anil other 
liiiis proving that the typical auroral spectnuii is 
I united by solid nitrogen in these cireuinslanccs. 
I.'i|ind nitrogen has been investigated by Dewar, by 
ILlv, Dorman and other ehemists. Solid nitrogen 
ii.i im 1,1 —210“ (’., ari<l the detection of solid nitroiicn 
in 'he upper reaches of the. atmosphere is an iiiter- 
‘ line coiitributiim to our knowledge of temperatures 
m "".'ions p'rliaps a hundred mih's above the eartli'.s 
■int.ii'C. 

* + * 

' he letter from a Californian eorrosiioiideirt on 
d" I'higlish language appeals to us in oiir editorial 
'■n • I nm. The written language is a tool wliieli may 
' " made remarkalily ellieieiit; the use of thi.s tool 
I' nil art eomparalilc with that of the engraver or 
dn " iilptor. A weekly journal dealing with ehem- 
1 ti' is not suited to the practice of this art in its 
liiL'hcst form. In too many eases the writing and 


the pnxif correcting must he done hurriedly and of 
our thousands of readers many are eontent to learn 
the new facts and value but little the form in which 
they are, presented. Besides, the training of our 
ehemieat writers and onr elieniical editors does not 
tend to elegance in expression. We wi.sh it were 
otherwise ; to write a simple stylo, setting down in 
a. suitable manner the story one has to tell, is not a 
dilileult art; it i.s like skating on the outside edge, 
|)eifeetly easy to do tolerably with a little practice; 
it is nothing like so difficult as making losing baz.ard.s 
on a billiard table, which iiivohes great nicety of 
touch, unusual aeeurney and considerable practicf'. 
We often wonder that seientitie ]1eople are not 
more fastidious in the art of writing ; our eorres- 
poudent gives an iiislaiiee : lie say.s. the use of 
etc., although common and accepted as " good 
Knglish ”—common enough it is, but not, we trust, 
accepted as good Kiigli.sb cxco]rt in very rare instances. 
Scicniilie articles and books arc not to be taken as 
standards ; every lime we read a jiajK'r in a <• 1^1111001 
or physical journal, we ought so soon as )iossil)le to 
read as an antidote a chapter of ftie Bible, one of 
Lamb's essays or a poem liy Calverlev nr Milton. 
It is now several weeks since we praised the book of 
an American .author, Mr. 'I'. .V. I’ickard, on '* Teebnioal 
Writing.” We otTor no e.xeuse tor doing thi.s; if 
an Kngli.sbnian, a 8eofsmaii. an American or a 
MVIshmaii, yes, indeed, can show us liow to make 
the tool more ellieient or to use it more neatly we 
are veiy' glad and we are grateful to him. That 
there is niueli good .,eii,se in Mr. Kiekard's book we 
are satislied ; we have read it through from beginning 
to end. Whether it is difficult to write well, in a 
really good style, we do not know ; we have never 
atteiipited it ; we ilo not wTile au ijmiiil tsfrhur. 
On llie other bund we are satisfied that to write 
ebeinieal articles, on a v'ariety of lopies, in simple 
language that may be ea.dly understood, is very 
easy. Many mi'ii and women and some ebildren 
can achieve this. 'I'he only trouble is gelling the 
necessary information into one's head ; we vinder- 
stand there are some gifted jjeople who cun write 
articles without having their memories charged witli 
the facts. We envy them ; for us, learning is. 
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or rather ivas. one |iroces'. . \iritinw another, not 
to he eonfiiM'd with the tirst. Mr. Allens letter, 
like ATr Ita-hards hook, eonifort.'' us with Ihi^ 
reileelioM tifent as are tlie (litterencs-s hefwis'tt the 
Ainerieait atal t lie Hritish |ounialese, iiuintellicrihle 
as ;jfe lo us the aeermnls rn t fu' New ViU'K papeis 
of has(*l)all matches, there i'- v<*l that eomnrou 
lan^uiaee whieli is used h\ alt tho^e who on <“ither 
.side of 1h<' Atlanta- make au\' attenij>f to writ»‘ 
standard Knfilr.sh The laiuiu.ttrr' of Air. Ahhott, 
Sir ClitVord Alllmll, and Air. Jliekaid is flie same*. 
If the Aineri<-ans choose- to spell color without tire 
letter ij.“ they Jna\ he hu’given Kv«-r_\ Kn^Iish 
lawyer does tire cjune in Iris leyal doenments : we 
must adnrit lliat it is more ■mm'itorious to spell it 
in lliis -way he< ause that is tlie tradition in _\our 
professioir, I Iran heeaiise yon nuike an innovation 
oi yn-ater slnprlieity. The one n-asoit is a dne regard 
to ]>reee(h‘nl. tia* othf-r a t(»tal disrt'^ird to the fe(‘lings 
of your fellow <-n*jttnr(‘s It is tin* (iiffen-nce la lwcen 
orthodoxy and jieterodtrw , tlie oiu* is our doxy, 
the other i-- yours 

♦ * jK 

We se< ill tile ('olii)iiii>i of file Moitchish r (liKiriliaii. 
wliicli iv iisiiiilly wcll-iiiforincd in .siicli iiiattcrs. 
that a (li'ciMoii on flic ajjri'ciiu'iit fictwcoii t]io liritisli 
Dvosfiilis (‘oi|)oniiioii ami tlin Intcrosscii (ienioiii- 
schaft iiia\ lie cxiicitod witfiin a !(>« days Tliis 
dci'isioii will lie ('aycrly and nvon anxiously awaited : 
it is eas\ to coiieeive an a};reciiient wliieh would fie 
aceejitalile to tlie sliaieluilders of the Jtritish eoi)i|)any 
and \et he fatal to the ^irof;i'es.s of Itritish ehemistry 
and all the indirslries wliieh de|Hiid on it. The views 
of eheinists in this eoiinlry and of inamifaetui'ers here, 
other (hail (he Dyestidls ('or|iorati(m, have lieen laid 
heforethe t (oveinnient hy luiineroiis de|)iital ions, of 
whieli one Iroiii the Federal ('oniieil is perhaps both 
the latest and (he last 'I'lie nature of this ])artienlar 
deputation sicins to Iuim heiai niisiinderstood liya 
eorresjiondeiit who lias written to the ('liitHiiiil -I'/e, 
As the point i, lit interest, we may remark that the 
dejintation died to set foith tlie views of the Federal 
IVniiieil onl\, not, the views of aii\ partiiiilar indi¬ 
vidual. nor Ihoso of an\ soriel \ or chit) in whieli siieh 
individual iiiieht he siip[iosed to he speciallv inter- 
<'Mted. ’I'he Federal Foiineil has no iiohtie.il views 
and it., spokesmen .sin iipiiloiislv and obviously 
avoided aii\ disini.ssion of the politieal asjieet ot tlie 
problem It seenis lo ns ah.siird I hat anyone shoiikl 
enminenl on the iiielusioli in the dejintation ol sonin- 
one who h.i-. otlin inteie^ts in life he.sides I he I'V'deial 
Coniii'il Tlii'O' Is no sinyle meniher of the k'edeial 
Coiiniil who h.is not other iinportant inliM'ests, and 
no jiisl eaii'e ol l oniplainl i \i.,ts that a inali, who is 
able and willnii; to spare the time, should a.ssist th<‘ 
Federal (onncil to pot loiwaid opinions wliieh 
reju'i'sinit t he eolleetix e viewsoHliat Fonneil. Siijipo.se 
the iSoeiefv (if ('heinic al Indii'-trv deeidi-d to advocate 
a jiartienlar policy with ii'aard to ('lumistry lloii.se. 
has a .shareholder in a eoiiiji.iin anv lea.son to coin- 
plain that one ot the directors who happens to he on 
the Soeietv' s (‘oiineil lias meddled in a eoniroversial 
and ditlieiilt i{uestioii ' In the eheiiiieal world an 
oiinee of eneourngemeiit i- worth a ton ot eiitieisin 


THE OIL SHALES OF SOMERSET-^ 

By Dr. W. FORBES-LESLIE 

'I he vital need of all industry is ehea)) fuel, fiideed 
it is the basil- element in Imiiian jiroffress and eivilis. 
at ion for upon the form of fuel larjj;ely dejieiids the 
evolution of the huiiiaii sjieeies. Wood was the first 
fuel u.sed by hiimaii heiugs and ha.s de.seended to 

us from primitive man.the sjileiidid v'ivilizatious 

of the ancient world of Fersia, Egypt, Greece, 
Rome and Media'val F.nropo belong to this age. 
Goal followed, bringing into being and subserving 
the need of the nieehanical age. Less splendid and 
perhHp.s less durable hut mort' jvraetieal and more 
prodiictivf' of those e.ssentials for human comfort 
than the latter. Already the eo.al agi' is [ia«.sing and 
a new and more potent fuel has seized the imagination 
of the w'orld and is .siijicnseding it in all the realms ol 
industry anrl eommeree. Goal lirought the steam 
engine, the railroad, the .steam.shi]). Hitherto the 
wcirld of the wood age relied for swiftness on the 
horse,.for transjvort on the wind driven .shiji. But 
petroleum, or mineral oil, the new fuel, has increased 
the tdilify of the steam eiigiiii' and the steamship 
and added sjieed and ocean range to the latter un- 
ilreanit, of hitherto. Fefrolenni has also giv'cii us 
the internal eombiistion engine, the niotfir eai', and. 
ahov-e all, has endowed man with another power 
over Xature the jvower of flight, so that he i.s now 
bird and man. The eharaeters of fuels vary—wood 
is solid and flexible, coal is solid and friable, hut 
petroleum is liipiid. But petroleiiiii was coal, oi 
ill a sen.se so. and it wa.s wood. I’etroleum is only a 
steji fuither in the eoiiqilieated jiroeess of organic 
deeonijio.sif ion. 

'1 he origin of petroleum oil is to he sought in 
vegetuhle and aniinal remains of (i.ast geological 
periods, which iiave heeii eiitoiiihed in muds aiiil 
silks with exeliisioii of oxygen. 'I lie same process r- 
seen in action to-dav in the deltas of great rivers and 
in estuaries. These will ultimately heeome the oil 
fields of future geological ages. 'I hese areas iisuallv 
oeeujiy subsiding basins and as the Inad of sedinient 
descends the isotlierins, or earth heat units, inereasc 
till the orgaiiii; imiKer resulting from deconiposit inn 
is distilled, and '-scapes as oil, gas and water into 
adjaeenf- pnrniis rocks, called resi-rvoir roeks, esjiei!- 
ally if they are Hexed or folded, as liapjiens thi'oiigh 
dynamie ai-tion. 'I lie oil may remain caught in tlic-i- 
teetoiiie structures for ages and only e.s(-a]ie when 
the drill pelletrati-s them , or Ihrough jiost orogi-ni- 
changes it may he dissipated in the ensuing i-nn 
vnlsions. 

Goal also has its origin in vegetable remains nl 
jiast geological pi-nods. entoiiihed in silts and nm-l- 
vvith partial oeelusioii of oxvgen. Hy artifii-ial niea-.- 
tar oils and benzols (-an he e\tia<-ted from it. 

But another-fuel exists in Naturi- vvhii-h is nmn 
nearly l'ej||Mi to pelroleiini than coal, hiith jihvsicalK 
and eheiiHTOlly, and that is " oil shale. ' 

Oil shale was known before Gnlonei Drake d-- 
(-overed the lirst pi-troli'inii well in IS.V.k Gil sli d- 
was known in Kiiglaiid in ItiO-l wlien a jiateiif »'■ 

* Head at asjiecial incefinjr of tlie Iti-istol Si'cfioii. oiildai a 
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uiiuited for its ttvatnieiit. ft was obtained for 
mediral piiri) 0 Kcs in 17(}l null tin- first ])lant was 
I'dablishcd in KngJand in ISlS at Sunderland. In 
IH:II oil shales were uorbed at Autuii in Kranee. 
hi liSb-I fhirtv-eif!bt plant.s uere working in Scotland, 
and as early as ISliO there were fifty to si.'ity plants 
working in America. 'I'he dLseoveiw' of a ell petroknnn 
. .'uised the shutting down of the .A.nierieau plant.s 
,ind ultimately of the Kreneli plant at .Vutun, but 
Seotlandjias contiinnal to work throughout the early 
days of comp(‘tition and later has la*en producing 
■ iliout :f,0(l0,(t00 tons annuallv with a value of from 
u.tO.OOO to £L',081,000. 

The origin of shale oil is the same as that of petro¬ 
leum. It arises from vegetable and animal remains 

I ntombed in the sills and muds of past geological 
ages. It niay be said that all ])etroleums were at 
iii.'l in thoir decom|)ositional evolution oil shale and 
ili.it dynamical and thermic causes were respon.sible 
lor their^ ultimate dilTerenee. 

Since 1850 petroleum products have gradually 
iisur]>e(l the position of coal, and that in a world 
where industrial develojiment. through increase of 
|io|)ulation, and more perfect methods of production, 

II ls e.Kceedcd all previous estimates. Progre.ss in 
I lie last .50 years ha.s rushed forward and ujiw ard 
with ever increasing velocity and range of curve till 
the future appals u.s by the imnien.sily of its po.ssi- 
hilitics How much do we owe this to petroleum 
iiid ils allied fuels i Much, for the form of fuel 
underlies the evolution of human progress and 
nvates environment. 

I lie di.scovery of petroleum in 1859 destroyed the 
hcginning of th<‘ oil-.slialc indu!itrv in America and 

III krance, and checked any develo}>ment of this fuel 
III other countries. Scotland exeeptiaf. 'I'o-dav the 
|pi'sitioii is revi'rsed. Hi'ar wdial a. leafling e.vponeiit 
"I the petroleum industry has to say in an article 
• e Lite as Monday. .March ,'il. 1924, in the Ah »■ 

('iimnn-rrini Jauniiil . 


I he manufacture of oil anil its byproducts 
li'iim shale rock can now be established ))rotilablv 
In the I'nited States iiul it is likewise necessary 
lhal it be started " 

In lin’d the Ihiilcd Slates of .\merica produced 72 7 
jii I rent of the total world production of pelroleiini. 
"I loiighK I22,.")99,(II)9 tons In 1914 she prodiici'd 
"iii\ 44,:t:j:i,;m tons in h ‘ss than ten years* the 
I’l'idiirtion has increased by nearly 180 per cent, 
'hilnr vehicles h.ave increased by nearly .'1900 jier 
(I III during till' last twcKe years and thi' production 
el gasoline has only increased by 900 per cent 
tin id White, tlcologis'l of thi' Ihiited States (ieological 
h'luey, testitied recently betore the Senate I’liblic 
binds t'oinmittec that within live years the I'nited 
hi ills Xai'y would have to depend upon foreign 
"il I'clds or on oil .shale for its supply of oil Other 
' "inieiit autlinrities ('stimatc that the know n re,serve,s 
"1 nelriileum left in th(“ ground in the I’nited States 
nineinits to no more than 9.1,50.0(81.000 barrels. 
"I'l'iovimately 1,525,000.(KKI tons, and that in ten 


'1 or le.ss America will be purchasing oil for her 
.''ey The Ibiited States has 15,000,000 motoi' 


' or 80 per cent, of the world's total, and she 
• two-thirds of the world's oil production a 


5a:f 

)iroduetion only ke|il to ils |irc,scnt level by the for¬ 
tunate discovi'i'v of the big Southern Californian 
Pools in lt)21 and 1!)22. le.nliiig Indnstriali.st ot 
(ireat Britain reviews the situation as follows 

■■ If their present eur\e of consumption, especi¬ 
ally of high-grade products, is maintained, the 
Americans, in ten year.s time, will be importing 
500,000.0(8) barrels of oil a year.' 

It may also be recalled tha( while America is con- 
.suming two-thirds of the world's oil production she 
hassinly 12 )XT cent, of the know n oil reserves remain¬ 
ing in the ground. 

The above stalcments are of serious import and 
are made by many' of the greatest gi'ologists. chemists 
and statisticians of the rnited States. 'The position 
of the petroleum industry to-day indicates that 
U11I0.S.S stabilising hictors are found demand will 
e.\-oeed supply with the introduction of all the delimit¬ 
ing and degenerating elements which are inherent 
to .such slip backs in industrial jirogress. 

Can these factors be found I The eminent Ameri¬ 
can exjx'rt quoted at the beginning of this jiaper 
frankly' state.s that the oil shales of America can be 
protitably worked even on a standard of comparuson 
of prices as tinely cut as the oil prices of 1922, which 
cannot ]>OHsibly', for lowness of prii'c, ever again recur, 
the flush proiluotioii being due to over-drilling and 
the discovery of the great pools of Southern California. 
It i.s stated on good authority that oil shalits can be 
treated in Colorado, Ctali and Kentucky for about 
.81-.5() or about (is. (id. per ton. and rclined for another 
.81-25 or ,5s. ,‘ld.— a total of $2-7.5 a ton of shale. 
This wilt give about a barrel of oil or 42 American 
gallons, which sells at .8ti per barrel, leaving a jirolit 
of 811-2.> net, or about Tts. Thi.s is in competition 
with oil-well production in the same country . Colorado 
and Utah alone have an estimated oil content in their 
shales of I2,(M)(),(8M),(;()() ton.s, or 12 times the know'll 
oil reserves of the United ,States. 

Here then is the stabilising factor to supplement 
and to siici-eed the uncertain oil-well .supplies of the 
pre.seid day. If it is jiossiblc to work (he American 
shales in <-oni|)etition with idigenoiis petroleum how 
niiu'h more jirolitable is it to work oil shales in 
i-ountrics w'iiere thi-ri- is liltk' oi' no iudigi-nous 
petroleum like Canaila, I'rani-c. Kngland. Ksthonia, 
8wedcn, Cermanv, Spain, llra-/.il and .\ustrali,i. 

Although new oil liclds luue been di.scovered in 
other iiarts of the world, many of those already pro¬ 
ducing being mily in tlii-ir iiifancv, still the ratio of 
demand over supply is siich an iiicrea.'-iiig one (hat 
evhanstioii eieii hen- is foreshadowed. 

Kroin thc.se reniaiks it will be obvious that oil 
shale and petroleum arc no( ri\als but relatives, 
seeking to meet (-onjoiiitly the needs of (he industrial 
w'orld. 

This review of petioleiini and its position to-dav, 
is also nci'cssai'y in treating a basii- objci-t for an\ 
dcs(-ri|)tion of fhe new oil .shale di.si-ovcries in .Somer¬ 
set. flow these a|ipeal to the American mind is best 
exjiresscd in the words of a well-known oil authority, 
writing in the American press -- 

In Kngland, laree de|a)sits of oil shale have been 
known for many years in K'orfolk and Dorsetshire, 
but owing to the large sulphur content- about 
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7 per- cent,—they have been uiiavaiJable up to 
Itiis titne. A few weeks ago a (fiscftvery was re- 
poited which imcloubtcdly will have a mewt 
iiDpoitant influence on the indiu-try and etinnncKe 
of tJreat |{ritain.” 

In Mich a .sen.se do these Soinei.set oil-shale di.scoveries 
a|)|)eal to the American mind. 

Xow, what are tliey ! 'I'hey consist of an immense 
deposit of lias-sic .sediments, concent rated by dy¬ 
namical eaii.se.s and ehemicnl inleractions into alter¬ 
nate beds of black, bine and brown laminated .shales 
and arfiillaceoiis limestones. A great and massive 
tbrAuition. Kor centuries it has been workeel for 
lime-stone for making hydraulic limes, but the shales 
(called locallv “.scale”) were thrown away as waste 
product. 

This massive assemblage of beds extends from 
Ulue Anchor on the- West to Combwich on the Itiver 
I’arrett a distance of about 14 miles, ft m divided 
into two dynamical basins by the Devonian ridge of 
the Quantocks and the Marginal Tria.s.sic rocks, viz., 
the Watchet basin and the I.ilstock basin. The 
latter has a breadth of from 1 to It miles, being roughly 
triangular, and a surface area of about 17 .square 
miles. 'I'he former has approximately an area of 
It to 4 sipiare miles, making a total of about HO .S(|uaro 
miles. Two main ridges run Ka.st and We.st -one 
forming the I'oastal dills, the other the inland out¬ 
crops. 'I’he coastal section dips lundwaids H.'i-lt.'i 
degrees to the .south. The inland outcrop dips 
seawards about H."> ltd degrees to the north, “^l he 
valley.s lietwceu tlie.se being .synclinal. The fanlt.s 
are principally in type apical fractures belonging to 
an anticlinal and synclinal system. \'iewcd obliquely 
from N.W and N.IC. they ajipear as a series rf step 
faults with throw downs to the cast. The strati¬ 
graphy varies in the dilferent seiics, but a general 
type is met with 1 hroughoiit. 'fhe lithology likewise 
dilfer.s, and these ditferenees are sharply’ conlined 
to the life zones. '1 he shales are blue, black and 
brown They have a thickness of from 1 foot to 
H.'> teet and over, are llnely laminated or massive, 
blit on weathering even the ma.s.siv’o varictii's <-xhibit 
tine laminations. The fracture is conchoiflal, and 
the note woodeny, the streak brown, the jointing . 
vquari' or triangular A tyjie of (lagstones is common 
in the lower beds. ’J'he elfect of thermic action is 
most remarkable Itesistanec is great and tempera¬ 
tures of even lOIH) and more, do not flux the 
rock or cause it to run. It can be burnt under a 
steam boiler like coal, providing the air curients are 
kept free fndcr marine weathei'ing, the oil shahs 
retain their texture, hardness, colour and oil contents 
for consideiablc iicriods. ],ong atmosjihenc weather¬ 
ing causes scv'le oxidation changing the colour to 
yellow and the rock becomes friable and loses its oil 
contents. 

The formation is ilivided into seven main .series of 
life zones. This is the most accurate method of 
divi.sion. stratigrajihical si'ipienee with lithological 
equivalents b(‘ing now I’elegatcd to formations vihere 
the remain.s of life are absent, 'llie formation con¬ 
taining the oil shales belongs to the Ithadie divi.sion 
of the 'IVia.s and the Dower Lias division of the 
.Tura.s.sic. An oil shale seam, Id feet thick, exists in 


the black shale series cf the Hhaetic. It belcTtgs to 
the life zone of the Phr'r, Contor.'n, and i,s the first 
oil shale discovered in the Knglisli 'liius. 

The basement fids of the lower lias, di.stinguirhfd 
by Oninn J/omica. oontain scv'eral thick oil-shale 
scams- also calk’d tlic Confcited beds fi< m Ibe wavy 
character of its folio jilancs. 

The next is the flagstone oil slinks i f tl.o Phi eufnx 
zone. Rich and valuable scams. 

The fourth series, called the Lilstetk l.eds, is 
represented by the -L«. Jiihni>U,nii and consists of 
black oil shales. 

The fifth is formed by thick black and incie argil¬ 
laceous beds of oil shale reiircscnted by Schil'luinia 
Aitgula'ii, and oallcd the Rcnholni bedf;—where best 
studied. 

The sixth, called the Kilve Fill bids, is a thick 
series containing many scams of rich brown oil-shale, 
distinguished by the fossil indicator Am. Art'r.oceiai 
IVvlcntti, and containing at its head a subordinate 
interlude calletl Berry’s series. 

The seventh and superior series is called the 
IViory beds and oonsists of about 3(10 feet of oil 
rhales and limestones representing the zone of 
Cormri'c-iiifi Bvckhr.di, and including several suti- 
ordinate zonal interludes. .Superimposed upon this 
superior oil shalo series there arc dH.") feet of (hyphar. 
aicu'a marls with small Coron-ic'ra^ Bucklandi tu 
within 47 feel from the surface, representing the head 
of the Bucklandi zone. 

Both the oil shale scums and the tlivisional planes 
of the main pakvontological plalfoims arc coinpi si d 
of, and separated by. limestones, the limestoiiis 
of the divisional jilanes being constituted of scveinl 
small pitviors with alcrnaling thin muikstoiics. '1 In- 
whole forming a divisional stage which is usually 
distinguished by a tyjie of Am. rcsombling Agricna-- 
migaitoma Wagon whereas the oil-shale seams arc 
separated from each other by thicker beds of pine 
lias linieslones. 

The origin of llio sediinontation rosultiiig in the 
deposits ahovi“ divserihed is now obseuro. Tlieie 
is no lithological proof that it was derivod from the 
wa.ste of coal holds occupying the .South Wales 
ari'as or from tlio oroderl coal mea.suros of Devon. 
The .sedimonts do not scorn to contain mica, frag 
merits of fpl.s|iars i.r I he jiartial or unchanged elements 
of the igneous or pliitonie rooks. The texture is so 
fine that the shales le.semble the retritiiratioii ol 
sedimentary rocks They are, moreover, stiongh 
enleareoiis and weakly argillaceous, whilst then 
siliceous eontoni is low for this class of rock. 'J'liei-- 
is some dilTcrenee lithologically between the serii- 
'I ho Kh.aotie shak- is very fine grained, with weak, i 
calcareous eoiitenl and more argillaceous than tin 
basement lias beds which are w'cakly argillaceous 
but strongly ealcaroous and silieious. The fineness ■ I 
grain, altliongh great, is not equal to the Rhaetn 
The f^lanmhh beds are coarser in grain and m. ic 
•stroMly ealeareoiis with about equal silieious conti ul 
'ihe^o/c«.xtomV beds are of finer grain than the kill' i 
and slightly more argillaceous. The Aiigula'a bc.is 
are of fine grain and are still more argillaceous wiik 
eoWsiderable ealcaroous content. The Aruuc i- ' 
WalcotH beds are fine in grain and have about cqu '1 
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[lercentages of calcarpous and ailioeous matter with 
weak and varj'ing argillaceoua content. Tiie Priory 
l)pds aio less calcareous and more siliceous w'ith 
stronger argillaceous content. 

These dilterences in lithological texture among the 
scrie.s indicate variation in the quality of the derived 
-ediments and also variatio7i in distance from the 
source, or changes in the sea Hoor. 

Examination of outcrojw West to East give little 
iiuiicaiticin of the <lerivation of origin. If anything 
there is growing fineness of grain met with as one 
.'oes further East, but so slight that one is led to 
infer that the outcrops indicate a lateral section of 

• he .sedimentation and the cone of it lies either North 
,.r South. 

The Osina L.'assica beds show some lithological 
hiingo southwards. Shales thin out and mudstones 

• nid thin limestones take their jdaco and fossil indi- 
. .itors and indeed fossil forms of all kinds are rare 
,)i absent. Owing to post Liassic or inter Liassic 
.h iuidation of the soutlieni edges, the upper shale 
.cries beyond the Lilstoek basin is not available 
l.ir examination. 

.hikes Brown in a redrawing of land and water 
.11 CHS in the Khaetic and Lower Lias age shows that 
ill Western England w'as sea and that Cornwall and 
I til l moor extended eastwards as a Promontory from 
III .\tlantic or Western Continent. Two wiile hays 
I \islcil extending westwards, one, north and one 
Miiili of the Promontory. These bays are shown 
M he the debouchment, areas of two great rivers 
'll.lining the border lands of the great Wi'stern 
l.i.iMsic Continent. The sedimentation of the Lower 
l.iic; was po.ssibly derived from the waste of this 
" III incut now lying buried beneath the Atlantic, 
Id the physical character of the deposits and their 
liiliiilogy appear to infer a western system of sedi¬ 
mentation rather than any other. 

1 IIKMU'.XL Co.Ml’OSITION Of THK SoJIISHSHT SllALI.; 

Il is. like all oil shales, composed of:- (a) an or- 
jHiic content and (h) an inorganic, content. 

I 111 treatment by destructive distillation in a retort 
ilic shale yields oil, gas and ammonia water and a 
iiciiliic called .shale ash. Providing the ultimate 
'I iii|icratiire is high enough, namely, SIKf to l(HM)' 
I til volatilise the ti.xeil carbon and drive olf }he 
i'll.nice of the nitrogen, the ash represents the 
iiidLMinc content. 

I'lic physical characters of the Somerset oil shales 
" ' have already been described. Examination 
1.1 I lie shale in the laboratory^ oorroliorates tbe.se 
1 It.II.liters and in addition demonstrates that tlie 
'll" ilic giavity is remarkably high. The ordinary 
ml 'hiile standard of weight was originally TU from 
t' l'l'li torhanite and ()'9 to l-O from xUrstraliau 
I'.o 'hill .shales. Owing to poor qualities of shales 
iimiic now worked in Scotland the sp. gr. has risen 
h" u |.2 to about 1-C to 1-7. Spanish .shales have 
j ' '||. gr. and Kimmeridge. .shales from 1-2 to 1-7. 

I ii' Somerset shales hav'e an average sp. gr. of 24 : 
ii" lowest sp. gr. is 1-H8, the highest about 3-0. 
h li.i, i„.en usual to detennino the value of an oil 
slial. tiy jiercentage of vol. : hydrocarbons to the 
in I'ill ton. In shales of 1-2 sp. gr. and under, 


this method i.s accurate enough, but in higher 
sp. gr. shales it is obviously misleading. It might 
ho presumed that if the miiieial eumplex was largely 
composed of lead, the |a‘reentage of vol. hvdroearhons 
would he infinitesimal to the weight ton. Il appears 
that the only ai'O.urate standard of pi'icentage ratios 
is the amount of hydrocarbon in the cube ton. TaOt 
the standard be oil shale at 1-0 sp. gr. or the weight 
of water. A ton of shale of this gravity will weigh 
2240 lbs. and measure 10 cubic yards. But an oil 
shale of 2-0 to 2-4 sp. gr. will weigh doulilo, or more 
than double, of this or 4480 lbs. and still only measure 
l-O cubic yards. Therefore the slandard applicable 
to both is tho cubic standard not the weight. Oil 
is bgliter than water anil baa nothing to do with the 
atomic weights of the mini'ral complex. In com¬ 
mercial treatment oil sluile is mined or ofien cast by 
the cubic yartl, retorting is by cubical capacity and 
Royalties are. paid by cubii- measurement. 

Moisture in oil shales varies. The highest moisture 
eontent is met with in the Kimmeridge shales of 
Norfolk, as high as 2r> per cent., also in Estbonian 
shales and some American shales. Moisture in 
Scotch shales is low, about ~)-7 per cent, and in 
Somerset shales 4 to o per cent. 

Unlike most oil shales, Somerset oil .sliale.s when 
freshly broken out give olf a strong odour of paraffin. 
The action of solvents on Snmersi't oil sliales re¬ 
sembles that on American shales, a small percentage 
of the hydrocarbon being soluble. 

The sitltihur eoiitont of the Somersel oil shales 
is about tiio same as that of the Seoteli oil shales. 
Little or no py rite.s is met witii in the middle .series 
of shales—pyritised fossils being eommoner in the 
Rhaetic hells and in the Upiier Liassic or ('oroiiir las 
Hiickhndi beds. Retorted oil from fhe Rhaetic oil 
shales contain.s about 21) to 3 0 per cent. of sulphur, 
whilst the Liassic middle shales contain from 0-8 
to 2-2 per cent. The sulphur eoutaiiied in the oil 
is principally in ttio form of fhio|>hanes and quite 
easily washed out, unlike tlie large [M'reentage of 
sulphur (7 jKir cent.) in the Kimmeridge .shale oiks 
whieh is in tlie form of a thioether, a suiistanee most 
difficult to eliminate. 

T’ho residue, or ash, of llie shale after retorting, 
unle.ss the temperature has lieen raised siitheieiifly to 
volatilise them, eoiitains in fhe mineral complex 
.50 pi'i' cent, of the nitrogen and all the fixeil carbon. 
Ttie nitrogen eontent, wliieli has been worked out 
principally in the middle shale series, is about 0-8 per 
cent., or a theoretical yield of 80 lb. per weight ton 
of sulphate of ammonia. On a commercial basis this 
will gi\e about .50 lb. per ton. On the cube ton a 
tlieoretieal yield of ItitUb. will be obtained, or a 
eommereial yield of lOO lb. A return of liO lb. may 
\ery well therefore lie looked for in eommereial pro¬ 
duction. The amount of fixed carbon in the a.sli is 
about 20 to 25 per cent, or equivalent, in a fuel value 
to one ton of coal in every five tons of oil .shale ash. 
TTie jXTeentage of fixed carbon depends, iqi to a jioiiit, 
on tho .suitability of tlie retorting apparatu.s. The 
more oil obtained file less fixed carbon there will be, 
the less oil, the more fixed carbon. The object of an 
operator is to increase the oil yield at the exiaurse of 
the_ fi.\od carbon. Free carbon does, however, exist 
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ill cvcrs oil slialr in I lie lurm of ciiriionisnd liluiiifiit-. 
of iihnils, iiln.n. (I'liw. I’ti ., wliicli iui\i' not, ancl IkiM' 
iii'M'i' hccn. 111 coiiiliiiialion witli li\di'0<>cn to toi m 
livilioi ai lion 

'I Ik* niiiici'.it t*oni|»l(‘X r-oiiiiiosiii;^ IIk* irsidnal a-'li 
I'cillaliw to !in I'xamiiK'd. Oil shall* as|; i*oiii|ii*i*lK*iid' 
difT(*iiii;; ])C'i*i.*f*ntairi*'< of silica, alaiiiiiia, iron, linn*, 
iiiaf'n<*.sin 
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A sliid\ of these nitiluate aiiid\si*s of various shah* 
jislu*s shou tl'.it the Sainei.set oil shah*' differ from 
Seoteh, Aineiieaii and A'oifolh Kiinin(*ridui* in flu* 
sili(*o-i.*ah*areoiis ratio, whilst eloseK aji[>ro.\iinatinn 
to S'aot<*h, Aiiieiieaii and Norfolk i^animei idge ash 
in the Alittp l*'ejt i , and .Mt;0 eoiit^*fi|'; flu* ifilfei- 
eiiee in SiO^ and t 'aO is niosf niarkt'id.i SiO., forms 
invariahly the lufihest [)(*reentaKe in dil shah* a.sh 
residue and AUO,. is een(*rally the next hiuhest - 
Cut) eninmonl\ forms one of flu* snhordmati* |iere(*n- 
tajres. But in tlu* Simu rsef oil .shale t'aO is the 
major jK'i*(*entag(*, Si(h h(*iiiK suliordinati* hy oiu*. 
third. Only one oil sliale of the (ireen llisi r h'orma- 


lion, Wyomiii};, approaohes the Somerset in the* 
silieo.i*ah*are()iis ratio. \iz., as follows * — 
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Hut even lu*re tlu* silieo-eal(*are(nis ratio is reversed. 
Sit h heiii}; still a plu.s ipiant it \. 'I'his silieo-eali areoiis 
ratio therefore is reiiiarkahle, and marks Somerset 
.shale as an uneommon oil roek. 'I'he poeidiar charac¬ 
ter of the mineral eomple.x may have an inHueuee in 
determiiiiua! the high quality of the Somerset oil. 
'I'lii* host |)etrok*um oils ar<* usually found in ealcareotis 
locks, as in the P(*nnsylvaniiin and Persian fields, 
VV’lien an oil shale is de.struetively distill(*d oil, gft.s 
and ammonia water are obtained. The water is 
largely tlu* r(*snlt of steam used in the distiljfttion 
.But water of combination is also a product. Tlu* 
aminouia is a product of the decomposition of nitrogen, 
and abmit .'VI per cent, of tlu* iiitrogeu content of an 
oil shale is recovered from the ammonia w'ater - tin 
()tlu*r Irtt ]K*r cent, being re<*ovcred fiom the residui* 
'I’lu* gas is composed of permanent ga«c*s sueli a,' 
CO and C(X, but also (*oi)tiuns a p(*i*c*entag(* of tlu* mon* 
volatile liydrocarlums of tlie nietliane serie.s vvitli 
liydrogen and nitrogen. Tlu* gas is serubiied 
being driven tlircmgli seruliliing towers, and the light 
liyiirocarlions oi* sendiher s|iirit is aiisorbed by heavii i 
oils, which, on being distilled, yh'ld up the spirit 
tthnut ff gallons of .scrubber .spirit may thus be re 
eovc*rc*d to tlu* ton of oil .sliale. 

TTie aincnmt of pennaueiit gas does not vai*\' miu h 
in oil shales of c*(pial or (*oniparative richness in oil 
content—being alicui't ll.'iOO In If.'iPO (*b. ft p(*r W(*ighl 
ton c'f shale. 

(luuiiN, ('ovirosiiiox .vNii Puoi*i;nrii*;s or 'riii!. On 
Oil sliak's, with tile known c*xe(*pti(m cif tlu* .Moii 
t(*ry shales of ('alitoriiia, do not i*(mlaiii oil as such 
Oil is oblaiiii*d as a jirodnet of pv rolysis in Ike 
de.slriietivi* distillation of tlu* sliak*. 'flu* motliei 
subAan(*c* of oil in shale* lias lH*(*n d(*s(*rib(*d li\ Plot 
('rum Brown, who (*alk*d it K(*i*og(‘n." Tullli* 
information is available on the elieiiiieal ecmiposition 
of kc*rog(*ii, but in Seoti li sliak*s il has liei*!! foiiiid 
to i*onsist of per cent, earbem, l(.l*()2 |)(*i* c*eul 

liydrogeii. and Ki-dli iier c*(*nt. o.\yg(*ii. 'This eoiiipo 
sition eorresponds to the formula W’liiek i- 

iielieved fo be (he c*uipii*ieaI formula o( k(*rogeii 
Allhoiiuli tlu* enqiiriial formula of kerogi*u has lien 
determined as (',,H„|0. il is uc*ver*tlu*k*ss proliafilc* IImI 
kerogeli i.s composed of dilfeient tyjic*s and .sizes "I 
mok*rulc's, and tfiis ma\ serve to e.xplain the differeoi e 
in tlu* shall* oils Besidos oxygen, liydrogen ait'l 
eai'hnn. kerogeli eoidains .small ])erc*(*ntages el 
nitrogen and .*'iilplmi'- Kerogen is only .sliglilh 
soluble in carbon disulphide, and for tliis reasoi* e 
classcal as a [iv robitinn(*n. Pertain of tlie pyrobun 
mens, on be ing tr(*a1ed, change into iiitumen, beeoin 
ing soluble in orgaiiie solvents. 

The oil-prodiu*iiig sub.stanees of shale* are tlier(*l**i'' 
eonsideic*d to lie asplialtie p\robitumens, and "ii 
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lii'ing Ircited tliev (.hun}.'!- iiitu a liittiineti which is 
l.ii fjcly soluble in orjraiiic .solvents luul after extraction 
Iroin the shale becomes a scmi-thiid or asphalt-like 
-iibstance. The decoin|K).sitioti ot con\er.sion of the 
]i\ robituinen into a bitumen is not clearly umlei - 
-tood, I’erhaps it ma,\ be due to complete or 
lartial polvmeriaation It priweeds at a t(!m]ieralure 
tl Htt) and over, aial pro biee.s gas, oil, vapour 
ml fixed carbon, but the change ot kerogen into 
iitunien will take place at much lowci’ temperatures 
: sultlcicnt time lie .illowed. There are therefore 
Hi> stage.s in the distillation of oil .shales : - 
(n) 'I'he conversion of keiogen into bitumen. 

(<i) The decomposition of bitumen into gas, oil, 
vapour and fixed carbon, 

Roth of these stages probabK occur at the same 
nine or rclativ'cly so. 

Destruetive distillation of oil shale is effected in 
, lesed chambers called retorts. There are two 
t vpes of these—vertical, of which the Scotch retorts 
aie an example, and horizontal, of which the Neilson 
,inil Fusion are present examples. The vertical are 
e\al sha|)ed iron and lire-brick lined towers about 
ii.'i f('ct high. The Ntnisoti is a revolving horizontal 
liie brick lined tube about ItXi feet long, d’he 
bimmeridge shales, and most of the American and 
.tii'.lralian, are unsuited to present tyjx's of vertical 
M'loits owing to their sensitiveness to thermic 
ih,luges, but a lead jacketed retort, the New Vork 
iiliirt, that was invented in America is claimed to 
|iiiser\'e a regular retorting temjx'rature. It so, it 
will revolutionise American oil-shale practice Tho.se 
I lii.-ses of oil shales which are resistent to irregular 
anil high tem))i'rature.s'’'are eminently suited for 
ti'iMiment by the iScotch vertical tyjve of retort 
\mong such the S.imerset oil shales are prominent. 
,111 oil being olitaineil R(t per cent, saturated bj 
Milieal ri'torts On relining, such oil resists cracking 
rvrii at temperatures of 41t» to tod t' 'I'his ipialitv 
inhleis an enhani’cil value on an oil because this 
ilHilitv is pa.ssed on ti the various fractions into 
will' ll a crude oil is split ind increases their market 
v.ilia .Old range of ulililv i'orres|ion(linglv 

Fiiori'UtTiKs oi Cm ok, Smai.k On. 

\ 'hide oil .should be Itiiid or semi-fluid at ordinarv 
tl iii|iri.itures. Scotch crude is semi-solid at ordinarv 
tl ihpciatures, and so are most American shale oils. 
< Mi'lc shale oil is usually of a dark rich In-own or 
2 iriais)i brown colour, ft rotates the pide of 
I'll'i l'-d light to the right. The index ot refraction 
im leased in shale oils of large unsaturated per- 
"le ewc, it IS al.so increased by an increase in 
\i-.' i.-ily, whilst the pre.senee of wax in lubiicating 
'"1 li'ner.s it. Somerset oil is Iluid at ordinarv 
tl ii'i'ciatures, but its viscosity quickly inerea,ses 
t'l winter temfieratures The sp. gr. of Canadian 
'll.lie oil varies from (t-Sill to n-977, on an average 
-'^"'I'l 0-fHHt, American shale oils vary from n-,S77 
I " 0’.17.7 and the average about 0-b!tiS French 
iiiiil oil has a s)i. gr. of n-!tl2. Kimmeridge Norfolk 
"'I'lii .Seoteli crude shale oil varies from n-,S7.‘in 
I''.10112, average about n'Si)l7. The .sp. gr. of 
S 'liii is(;t .shale oil varies from tf-lhkl to 0-!t4t). 


The chemical composition of a crude shale oil 
varies in different tields. The variation largelv 
dei>ends on the relative perieiitages of .saturated 
and uirsaturated hydrocarbons. The saturated series 
are the parafbn (OnffanVa) 0''<l naphthenes (C„H..,„) ; 
the unsaturated are the olelines (C,ll._,„), diolelines 
(0„H.,,| 5 ). acetylenes ,) and aromatic 

benzenes (C„H,,„ j). Crude .shale oils usually eon 
tain fairly large amounts of pyrrol (C,,Hf,.\), pv iidine 
(C-HjN) and quinoline (C„H.N). Sulphur eompounds 
are also present .such as hydrogen sulphide, earlum 
disulphide, alkvl sul|ihide or thioethers such a- 

thiophenes. thio|)hanes (C„U.,.,S) and 
mercaptans, 

American shale oils are from .f! to 0,7 ])er edit, 
uiisaturated: Kimmeridge (Norfolk) from So to !K) 
])er cent, unsatiirated; Ksthoiiian shale oils from 
tfO to tfo per cent, unsaturated. (Scoti-ti shale oils 
contain from 30 to 40 jier cent, unsaturated hydro- 
carbon,s. Somerset shale oil, on the contrary, is 
onlv 20 per cent, unsaturated. 'i'he uns.aturated 
hydrocarbons in the Kimmeridge shales belong 
largely to the oletine and acetylene .series : Somer.set 
largely to tlu' oleline seiies ; American to the oleline, 
dioieline and acetylene series. Among these per¬ 
centages of .saturated and uii.satiirated livdrocarbons 
are contained the organic sulphur compounds. 
Thiophanes occur as the sulphur eompound in Somer¬ 
.set shale oil and thioethers in the Kimmeridge shale 
oils. The thiotihancs are easily washed out ; the 
thioethers are obstinate to eliminate Nitrogen 
occurs as pyridine in the American shale oils, as 
pyridine ami (piinoline in the Kimmeridge (Norfolk) 
shale oil, and probabh as pyridine in the Somerset 

On relining, a crude oil, whether petroleum or 
shale oil. is broken up into fractions liv a series of 
Ihermie cuts. The iighter gaseous hydroembons 
are driven off tir.st and condense as a spirit, followed 
in series by the liipiid and solid hydrocarbons. 

J)ES('RH‘T10\ I-IF THK Fli.Vl'TIONS 

The petrol in American shale oil is usually in large 
(piantity, uji to and over 3.7 per cent. This is very 
high, even for the best Californian or 1‘eiui.sylvanian 
petroleums, but it b " erackeil " ; that is, it contains 
large ])ercentages of un.satiirales. and in the reliuing 
tri-atmcnt which reipiires desuiphnri.s.ilion and sub.se- 
quent washing in caustic soda a large ]iart of the 
unsaturates are lost The same applies to I'fstlionian 
shale oils and Kimmeridge as much as 7t) to 75 per 
cent, may be lost in a shale oil of high unsaturation. 
A shale s|hrit will change in sunlight to a .struw- 
eolouri'd liquid, and even to a red ruin liquid, due 
to deconqiosit ion of iinsaturaled hydrocarbons, 
(lums and resins may be thus preeipitatcil, and will 
cause ineehanical trouble in the motor ear Cimse- 
quently it is neeeK.sary to free the s))irit from all 
decoin|K).sible unsaturates. Sulphur al.so fs always 
present. and in its most objeetionabie form, in cracked 
oiks. Scotch oils contain smaller jM'ieenlages of 
jietrol than either American, Ksthoiiian or Kimmer¬ 
idge oils, but the tScotch oil is more largely .saturated 
than most of the American and than the Kimmeridge 
and Ksthoiiian. The Somersi't shale oil contains 



oil ])iT cent., Hiul with the scruliber hpirit tlie 
pencntaffi^ is increased to about Kb!) [ler cent. This 
sjiii it contains no unsatuiates, or only a small amount 
and is ■■ water white " on l)ein)r retined, keeping its 
eoliair ecpial to the best petroleum jatrols. 

The kerosene. fra<-fion from IHo degrees t'. to 
2-tt) degrees (J., is equally high in erud<? American 
petroleums or shale oils, as nnieh as 27 per cent, in 
Utah .shah' oil ; in Scotch, about 14 to 2:i per cent. ; 
in Kimmeridgr', (Norfolk) it reaches a point even 
higher than American shale oil, viz., 33 per cent. 
In Ksthonia it is higher still, about 44 i)er cent. 
Somerset shale oil contains only IKO per cent, of 

FrarliiDKiliim of iin Aonricaii ShiiJr Oil from Utah 
in this country gave the following:- - 

Vor Koiit. 
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’^ shale oil the 

Of all fractions, however, in’"' lubricating 
valuable are the light and heavy ba.r per ce'utToi 
'I’he, Scotch shale oil usually contains Isi’l’,’ il, hnt 
light, and lo jkt cent, of heavy lubricating ^ it and 
since ]!)22 it produces only 8 per cent, of ligl 31 pci 
heavy lubricating oils. Kimmeridgo shale oil, ;• cent 
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cent, light and heavy, and Ksthonia 25 to 27 pei jvbly t^ 
but these latter are of poor grades, due probi^^^ luiA'X 
the high jx-rcentago of unsaturates. Ai Al\^ 
(Colorado) shale oil has about U) per cent, hg^^ . 

per cent, heavy lubricating oil of ap. gf- 
0 ’ 959 , but these likewise annear to be of poor*'* ’M 
The 


)'959, but these likewise appear to be of 

rhe principal value in the Somerset shale o^^_^ !oii_ 
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-IniouiU (.1 [ici nuinciit gjt^ from dictilljUion, 3.100 cu. fl. 

kei'iiseiie bi'iiig the smalk'ct jiereeiitage eif the above 
quoted examples. 

The oas oil fraction i.-- 1.7 per cent, in Colorado 
■-liale oils, iiO jier cent, in Scotch, and only 3-.7 per 
cent, in K iiiimeridge (Noilolk). In listhonia ■ 
.7-7 per cent., and in Somerset, 2.S-2 ]ier cent. High 
percentages of gas oil are not eonsidered an advan¬ 
tage in a shale oil or petroleniii, owing to the pricas 
being so miieli le.ss than for ]ietrol, kero.seiie, or light 
lubricating oil. The 28-2 per cent, is too higb in 
.Somerset shale oil, and by careful retiiimg it has been 
found jio.ssible to reduce this percentage to about 
.7'7 p.T (■(•nt.--iiiereasiiig the kerosene and light 
lubricating fraetious eoirespoudiiigly. .Most ga.s oils 
are solid at ordinary teuqieratures, but Somerset 
ga.s oil is fluid, and forms a liigh-grade Diesel oil for 
naval use. 
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largo percentage of its lulirieating fractions, i 
tirst-gratle quality possessed by them. It has 1 
cent, ligld lubrieating nil, and 18-7 per cent 
luhrieating oik 'I'lie resislanoe of the shale | i , 
has been transmitted to its lubricating 
no craekiiiig of the heavy lubricating oil it 

itjt^ 4l0 to 4,70 degrees C. A remarkable ,,i 

yg&H>lc quality, especially when, in (,f i|i<. 

quality of “ oiliness " and semi-ff fi.iiml 
orAg,ry tenqieratiires. It is certainly q| 
purest, if not the purest, high-speed lubricj'.^^g co"lrd 
in shale oils. In commercial praetico it;' 
applied to “.seized ’ red hot bearings; r I ,,,4 

them off, and when collected has been fo qn^ 

changed. It compares favourably with' | j^^iil 
Russian lubricating oils, and its discov® 
country may be regarded, in the word' 
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lulhoritv, “ aa a miracle.” The sp. gr. of lubricating 
,il is 0-9C0--0'990. 

Paraflin wax i.s found in most of the American 
•liale oils, and in such percentages in some as to make 
he oil solid at ordinary temperature.s. Scotch oils 
\rc somewhat similar, but Kimmeridgc oils (Norfolk) 
lave low percentages. Utah (American) shale oil 
(intains abotit jx-r cent, paraffin wax : Scotch 
diale oil contains about 12 y)er cent, paraflin wax; 
-ioinersel. shale oil contains about 3 per cent, paraffin 
oa.s. 

The “still coke” obtained from the- ultimate 
listillation of the Kimmeridge (NorfoUc) ami Somerset 
hale oils is of fine quality, suitable for varnishes. 
Xorfjiik shale oil possesses another by-product of 
i' A vnlue in its large ichthyol fraction, which is 
y^ely connected with its high sulphur content. 

/ .'V combination of the r(;.sidual shale ash with the 
hia.s lime.stone, and subjected to a .special proces.s, 
-ixes a high quality Portland cement. It .seta 
Hithin seven hours, and it seems as if the age of 
1 heap high-grade cements wore at hand. The shale.s 
. all be used for the manufacture of high-olas.s bricks 
.iiicl tiles, and for, it is believed, the manufacture of 
I .('client fire brick,s. 

But, what we would impress upon our hearers most 
lit .'dl is that there i.s between Watchet and the Parrott 

■ ■lie of the mo.st .stupendous sourec,s of cheai) fuel, 
hi at and power in Uurope. Vou may forget the oil, 
I he cement, the nitrogen, the by-products, but 5'ou 
i.imiot forget that there arc thousands of millions 

■ it Ions of high-grade fuel open for blasting down, 
i.ich ton or ev'cry two tons of which is equal in 
(Oiiporaling value to a ton of the be.st coal. 

What a national asset, 

Wh.at industrial expansion doe.s Oils disoovery 
(iidicale ' 


MINERALS OF THE EMPIRE 

the Imperial Minend Resources Bureau has an 
nii|inr\ office at the British Pinpire Exhibition for 
dll purpose of answei'ing ipieries and of directing 
luiiuiiers to various Kmjiire exhibits. To as.sii,1 in 
thi, useful work, the Bureau has compiled a special 
'li'iuptive and statistical account of The MimmJ'i 
"I ilii Empire., a well-printed volume of 314 pagi-s, 
"huh is on sale, price os., at, the E.xhibition. 'I’he 
'"hiine is provided With a frontispiece ,showing the 
I'l'iliorlion of the world's oul])ut of the more im- 
hyii uit minerals that, were produced in the British 
l iuniie in 1022, and there are chapters devoted to the 
' iiioiis minerals. Kaeh chapter contains a suceinet 

.'int of the principal oeeurience.s of each mineral 

''idiin the Empire, information enabling the visitor 
I" ' ll ate the exhibitors of the mineral and its cfiicf 
I" duets, notes on commercial grades and uses, and 
d 1 lies of production and trade. The volume will 
,uili.sppn.sable to all visitora wishing to .studv the 
P' lilts of minerals and their products at the 
b d iliition; 


THE PHENOMENA OF ROTATION 
DISPERSION—A REPLY TO 
PROF. PATTERSON 

By HAROLD HUNTER 

In an article published in Chemintnj anil 
of May 2 (p. 464), Prof, Patterson subjects the view's 
of those who regard dynamic isomerism as 1 he e uise of 
anomalous rotatory dis[x‘rson to somewhat trenchant 
eritii'ism. It is far from being the writer's object to 
reply to tliese criticisms—in fact, in the main he 
agrees with fliem— but the views put forward b\ 
Prof. Patterson appear to call for comment. 

In the first place, it can hardly be said that the 
empirical period in the development of our knovvlcdge 
of optical activity has come to an eml. There is no 
theory extant which w'ill explain any of the facts of 
opth'al activity, still les.s is there one to account for 
rotatory dispersion in anything but a very ineom])lete 
manner. Both Prof. Patterson (foe. rii.) and Prof. 
Baly (ibid., 331) appear to regaril the Drude disper¬ 
sion theory with a certain amount of suspicion and 
distrust. In the writer's opinion, however, no pro¬ 
gress whatsoever can be made by chemists in the field 
of optical activity until a physicist, of Drude’3 genius 
shall arise and give the matter his attimtion. It is 
.significant of tluv difficulty of the .subject that since 
the deaths of Dnulc and VTjigt, no scientist has provcxl 
capable of approaching the subject from the theori'ti- 
cai aide. 

The attitude of the wiiter and his colleagues of the 
Battersea Pdlytechnic towards this problem is 
mainly expciimental. fl'he views of both Professors 
Lowry and Patterson hav'C been subjected to the 
acid test of experiment, and have been found wanting. 
It is not correct, therefore, for I’rof, Patterson to ,sav 
“ that Dr. Pickard now also snpport.s the views which 
were put forward by me in IflIG.” 

The finst suggestion imt forwaid by Prof. Patter-son. 
with the object of generalising the .subject of optical 
activity was ])ublished in 1913, and imiy be termed 
the “ sine curve ’’ theory. T'he suggestion was made 
that the tenqrcrature-rotation curve for any active 
bodv i.s periodic in chiiracti-r, bnt variable in [wriofl, 
amplitude, and phase. As a linst approximation, 
“ mainly as a concrete example and for purposes of 
ilhustration,” he proposes an equation of the form 
u~ e "< .sin {b! I- c), where 11 , b and <• are the 
jiarameters of amplitude, period and ])hasc, respec¬ 
tively (J.C.E., 1913, 103, loti). There are three 
obvious objections to this expression. First, no 
]ihy.3ieal .significance can be assigned to the sine of a 
tempendure. ,Second, the exponential term c"'" is. 
in it.self, .suspicious. The exponential e(|uation is 
beloved of the emifirieist because it may be made to 
lit so many experimental results. But the fact that 
it can be made to fit a given set of figures is no guaran¬ 
tee that it Ls the correct equation to apply—no 
theoretical deduetioas whatever can he drawn from 
its use. it is a lower of strength to the engineer who 
frankly admits his ignoianee of the function with 
which he is dealing, and who uses the equation only 
as a means of interpolation between his experimental 
results. This is its legitimate .sphere (unless, of 
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course, thcip is other evidenoe tliat tlio function 
|■(■.•||ly i.s (111 c\|)oncntial one), and it is nttcily n.sclcs.s 
as a tnclhod of cxtra})olation. Iinhs'd, unless it 
is very jfuanledly employed, it may heeome a source 
of positive (lankier hoeanse it tends to as.sume a 
s(>nrioiis appearance of aeeuraey, and may therefore 
he ae(.'epte(i as a natiind ■' law " by the unwary. 
The. third ohjeetion is more of a practical nature. 
'I’he tomjK'iidlire rotation curves of many sub.stanees 
are very nearly linear over a lem|a‘rature range of 
nearly 2(K) ('. The jierioil of a sine curve of the 
above ty])e mu.st be very huge in order to accommo¬ 
date a linear curve for this great tenijierature range. 
This objeelion alone robs I’rof. Patterson s suggestion 
of most of its claim to be regarded as a valuable 
contribution to our knowledge, of the subject. 

Hut he proceeds to develop his hy|)othesis still 
further. Having deeirled on his fundamental tem- 
peralure-rotatiou curve, he assumes that the etleet 
of somi' solvents is to hring hitherto inaeee.ssihle 
isutions of the curve into the region of e.vpeiimental 
observation. Still bolder, he imagines that a family 
of chemical compounds ha.s one fundamental tenipera- 
ture-rotation curve—the curve, so to speak, of the 
parent substance and that the derivatives of this 
parent eompoiind have temperature-ixitation curves 
wliieli form part of the fundamental. Puiiher, the 
greater the dilfereiiee between the chemical constitu¬ 
tions of the ]>arent eonnaiund and the derivative, the 
farther apart will be their observed temperature- 
rotation curves on the fundamental one. 

So far, light of one wave length only has been 
considered. Prof. Patterson considers that the 
temperature-rotation curves for light of other wave 
lengths are similar ones which, however, (lifter eon- 
siderably in amjililude, and sometimes also slightly 
in period and in pha.se. He then points out that 
anomalous rotatory dispersion occurs when the 
temper,ature-rotation curves for light of difterent 
refrangibilities are displaced .slightly in phase, so 
that they do not intei-sect at one point. 

It mu.st be confessed, however, that this "sine 
curve " theory ha.s very little to recommend it. 
Not only does it fail to co-ordinate the ob.u(‘rva‘d 
experimental facts, but it also recpiires a good deal of 
faith for its aeeeptanee even when limited in its 
application to very few compounds, 'I’lu" |H'riodieity 
pointed out by Prof. Patterson is very dillieull to 
observe, even in his own results ; no trace of it is to 
be found in the results obtained by other investigatoi’s 
d'lie iiraetiee of e.xtending, for example, the tem|K'ra- 
tiire-rotationcurve fora.substance in the homogeneous 
condition bv giafting iwi to it the tem[)erature- 
rotation eurv'c for tlii'N^me sulist.i.ee in some 
solvent, is entirely indefensmle , more, it is im|irae- 
tieable. Theie is no guaratWee that the scales of 
teiii|H'rature and rotatum re.s\‘etivelv are the same 
in each ease. Kurthermore, itV^ean be shown that 
(dosely related eomjHuinds do not'aivvavs have similar 
temperature-rotation eurv-es : d-.s.-c, oetvl formate 
(J.V.H., H)l>:t, 123, I) and acetate C.S', lilbl, 105, 
Stil) form a ease in point. The former eonipounil 
hius not been observed to exhibit anomalous rotatorv 
tlispension in the visible region of the spectrum, but 
eonsiderntion of it.s temjXTature-rotation curves for 


light of different waive lengths show.s that it may do so 
at a temiXTature in the neighbourhood of -50° C. ; 
(/-are. oetvl acetate, on the other hand, ha,s bciui 
oliserved to show anomalous rotatorv dispersion in 
the vi.sible sj^K'etrum in tfie homogeneous state at a 
tem|K'rature of about 160' (J. That is to .say', the 
change in eonstitution produced by proceeding from 
the formate to its ne.xt higher homologue has caused 
the point of intersection of the temperature-rotation 
eurvexs for liglit in the visible region of the speetnim 
to mov'e over a ternjierat lire range of about 200" C. 

For the purjiose of this discu.ssion, however, the 
chief interest of Prof. Patterson’s work lies in two 
jiajiers published in HH6, which he quotes in Ids 
article. In these papers ho puts forward some views 
on the subject of rotatory dispersion, and criticises 
those supported by other workers. His remarks 
on the rational zero are interesting. 

T’hij P.vtiu.nal Zkko 

■■ Jn the early day.s of ojitieal activity it was 
supposed that the speeitic rotation of a eoiiiponiid 
would be a genuine constant independent of external 
conditions, and although this expeetation was 
grievously di.sapjiointed, then' still exists a hope that 
disiiersive power may prove to he siiftieii'iitly indejieii 
deid. of external conditions to si'ive for the deliiiite 
eharaeterisatioii of the substance to which it jier- 
tains ” (./.U.,S'„ Iftlti, 109, 1176). 

This idea underlies the lirst of these pajiers. J’rof 
Patterson, of course, uses a di.spersion ratio as a 
measiin' of dispersive power. JJiit he finds, as indeed 
ev-ery worker in this lic'ld has found, that dispersion 
ratios are hy no means independent of external con¬ 
ditions in every ease. Jnstead of accepting (his 
fact, however, and endeavouring to determine the 
conditions under which dispersion ratios are constaiil, 
he sets out to tiiid a way of ealeulafing disjiersiou 
ratios in order to inalx them eoii.stant. He sa.ys that 
■■ tlie dispersive ]iower, in order really to he n.seful, 
must remain constant, or at least a])])roximaiely so, 
with varying eiremiLstanccs, and not have arhitraiy 
normality or anomalou.sncss (.sic) in aeeordanee willi 
purely aeeideiital eirennistaiiees, such as a verv 
slight change of temperature, or .solvent, or eoneeii- 
f rat ion" (//)/(/., 1177). 'I'lie wisdom of this statemeut 
is very much oiieii to (piestion. 'I’here is very little 
merit or u.se in eonstailey qua eonstaney ; that is. i 
eonstaiit is u.sefni only when we know what it iiieaie. 
for only then can a meaning be assigned to an\ 
liartieular deviation. Now, no meaning can be 
assigned to a di.s|>ersion ratio—it is entirely arhit lai v 
H is true, of course, (hat the ratio is constant loi 
snlistaiiees exhiliiting sim[>le rotatory disjiersii'U. 
but for those with complex, and especially for tlu 'C 
with anomalous rotatory dispersion, it can, and d "' 
assume many values However, Prof. ]’at1eis"ii, 
having decided that di.sjiersion ratios are not siilli- 
eicntly constant for his piirjiose, jiroeeeds to ealeulale 
tliem anew with a view to the introduction of die 
necessary eoiislancv, 'I’o do this ho introduces I be 
new’ conception of the “ rational z.ero,” From a 
eonsideration of various temperat me-rotation eiiiis 
and eharaeteristie diagrams, he comes to .the com ■'(• 
sion that the zero of the polarinieter has little or " 
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physical sij’iiifit ance, atid proposes to siilistitulc for it 
lln^ rational zero, which is the rolaterv p<Aver of the 
particular suhstaticc under coirsideratiou at which the 
lines on the eharacteri.slic diagrain for these two wave 
lengths intersect. Tlien, as I’rof. I’atlerson ])oints 
out, if this point tie rcffarded as the zero of rotation. 
diap<-r.sion ratios calculated from it are found to he 
luucfi more constant than it calculated in the usual 
way from the physical zero of the polaiiinctei'. Of 
counse, they are ; puovidcd that the lines on the 
haraetcristie diapram are straight, which is v( ry 
..ften found to be the case, it follows that this sug- 
"I'stion is merely a piece of geometrical legerdemain, 
III which the piroperties of similar triangles are eni- 
|iloyed to obscure the real scientitai is.suc. 

The announcement of the fact that the use of the 
i.itional zero imparts constancy to the dispcision 
i.ifio is thus the rediscovery in a particular foiin of 
I, lets nhich have been known to .scienee for at least 
two thousand years. But the main objection to the 
laoposal is far more serioirs. I’rof. Patterson cannot 
he unaware of the fact that there are two kinds of 
, liaracteristie diagram ; those in which all the lines 
iiilcrscct at one point, the zero of rotation: and 
ilinsc in which the lines ilo not intersect in one point 
I licsc two types correspond to sub.stanccs with 
simple and com]ilex rotatory dispersion rcspcctivelv. 
I'lirl hcrniorc, it follows from the Jirude e<|nation with 
iHo terms that in characteristic diagrams of the 
^ii'oiid type, no more than two line.s can intellect 
.it one point, and no two lines can intersect on the 
,i\is of zero rotation, 'rhcrcfoi'c, for substances of 
till' second cla.ss, I’rof. Patterson's suggestion leads 
logically to the po.stulation of an intinite number of 
rational zeros, depending on which particuhir two 
lit the intinite number of wave lengths at. his dispo.sc.l 
he chooses for the ealeulation of the dispi'rsion ratio. 
\ihI tiill this for one substance only : for tiny other, 
the rational zeros will be difterent. Kven if the 
i.ilidity of the Drude eijuatiou be not admitted, we 
iiiiiiiot get away from the undoubted e\))erimental 
til l that substances do exist, for which the lines on 
llie characteri.stie diagram do not all intersect at one 
|iiiiiil. and for which, therefori', a largi' number of 
Mlioiial zeros would be reipiired Tlie eoneeplion 
Ilf the rational zero, then, must be rlismissed as 
iiimnrlhy of further consideration ; it W'as desigiied 
t r a purpose which has been shownto bi' unseientifie, 
ami its adoption leads to a laoyrinth of arithmetieal 
I'liiiipiitation from which there is no escape. 

Ill the second of these papers. Prof. Patterson 
iiilicisi'S the Ifrude eipiation and the conception of 
d.Mi.uiiic i.spmerism as an ex))lanation of the pheno- 
aieiioii of .inomalous rotatory dispersion. His objec- 
iii'iis to the Drude eijuation are twofold. Me .says 
Ill'll il '■ i.s ba.sed on very hyjiothetical grounds, 
anil Is a,lr('ad,v gravely suspect by reason of the fact 
dial it ignores the iiiHiience of temperature on 
i"ialion.’' (Ibid., IHKI.) 

I lie lii'st ohiection is \ cry easily met. 'I’he elec- 

d". theory of light, like many other theories, is 

'll' Hilly hyjarlhetical, but its snece.ss in correlating 
III' M'l'v varied phenomena of optics is such that it 

... more th.an mere as.sertion to shake it. 

Ill "I'cond objection is ingenuous in the extreme. 


'riie Drude equation certainly ignore.s the elfCet of 
temperature on rotation It is a (lis|H'r.sion equation, 
pure anil siniiile, and does not. pretend to deal with 
t-emiierature ctTi'cts. It i.s tacitly assumed, naturallv, 
that rotations for dilferent wave lengths are to be 
compared at one and the same temperature Would 
Prof. Patterson .seriously assert, for inslanee, that 
Boyle's law " i,s already gravely suspect," becau.se 
'■ it ignores the intiuenceof temperature " on pressure 
or volume ? Yet the two eases are exactly similar, 
.lust as Boyle’s law' was extended to include the 
influence of temperature by the discovery of the law 
of Charles, and the combined equation was modified 
subsequently by Van der Waals to introduce the 
ellecbs of mutual attractions ami the volumes of 
molecules, so, it is hoped, will the rotation constants 
and dispersion constants of the Drude equation be 
modified to express the change of temperature and 
of .solvent. For the presint, however, this is merely 
an aspiration ; much work must be done before the 
effect of experimental conditions on the constants of 
tlm Drmie equation is even dimly umh-rstood ; for 
the time being wo must be content with the know¬ 
ledge that the modifieations we seek must surely be 
found because the search is being conducted m a 
logical manner. 

Prof. Pattenson does not a|qirove of the [lostulation 
of dynamic isomerism in onicr to exi'lairi anomalous 
dispersion, and here, perha|)s, his attitude is under¬ 
standable. A dynamic i.sonieride of a compound is 
essentially one which cannot be isolated and put 
into a bottle. Postulation of the existence of such 
isomerides immediately denies an oppoueut the 
right of challenging one to produce the eomiiounds 
duly labelled and au.ilysed. But to ignore the fact 
that dynamic isomerism does occur in many ea.ses 
known to chemists is hardly .scieutitie. It is known, 
too. tfiat labile isomerism is sometimes accompanied 
by eomple.x rotatory dispersion, and further, in some 
cases where comjilex rotatory dis]iersion has been 
observed, the occurrence of dynamic isomerism is 
certainly not improbable, .and in many of the cases 
it has lieen shown purely on ehcmieal grounds to he 
higdily probable. The following, which .seems to the 
writer, to be the really inqiortant objection to this 
hypothesis is not, however, nmiitioned by lYof. 
Patter-son. It is dilHcult to understand why a very 
slight change in con.stitutiou -often merely the 
I'cdistribution of the valency foiccs amongst three or 
four of the atoms in the molecule -should have in 
some cases such an enormous elTect on the optical 
pro])ertie.s of the molecule as not only to cau.se its 
rotatory power to change sign, but also to alter the 
v'alue of its rotatory disja'rsive power. 

But the fact remains that the Drude equ.ation 
forms w hat is at present the only ini'ans of e.xqilaining 
.anomalous rot.afory dispersion- its nature, and under 
what conditions it ma;\ occur. It i.s not merely the 
most aecur.ate formula extant it is the only* one. 
Its opponents have not yet jiroposed a substitute. 
They are at iiresent in the vague stage, and are 
I'ontent with stati'inents .such as ' the potentialitie.s 
of the asymmetric carbon atom and of the most 
.simjile physical conception of those intermoleeiilar 
forces to which liipiefaetion is due arc am[>lo to 
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acofiiiiil for all tho oh.servpil bohavioiir ” (.//'..S',, 
103, 173), and the like. 

It is cerlaiiily unfortunate that of all the lause.s 
which may rise to a multi-term Drude e«)Uatioii, 
and hence to eoniiilpx and possibly anomalous rotatory 
di.s[ierslon, dynamic isomerism has been siiijiled out 
almost to the exclusion of the others. It must not 
be forgottem that for eomplex rotatory dispersioti to 
occur, all that is necessaiy in the medium is the 
jirosenee of two rotatory eleetrons of different period. 
We are not eom|)<'lle<i even to assume that these 
electron, exist in dillerent molecules, much less that 
the dilTer III. molecules are dynamic isomeiides. 
AssociatIon. di.s.sociation. solvate-formation, ionisa¬ 
tion. and the superposition of the partial rotations 
jiroiliiced by dilTerent asymmetric eom]ilexes xxithin 
the s.iiiie molecule may also be causes giving risi- to 
ojitical heterogeneity, such as determines comjile.xity 
of rotatory dispersion. 'I'he fact remains, too. that 
by means of these phenomena xve are able to explain 
with remarkable suc( ess the x aried aspects of rotatory 
dispersion. It is true, of course, that the hypothe.ses 
are incapable of direct proof, or even, at present, of 
direct experimental lest, but it is maintained that they 
are not inconsistent with facts ob.served m other 
branches of eheniical science, and that they provide 
what is at present the only satisfaetorx explanation 
of the facts of rotatory disjiersion. 

('heniical I fepart inent 
liatterse.i I’olytechnic, 

London. S.\V. 11 


MEETING OF THE INTERNATIONAL UNION IN 
COPENHAGEN 

As we luu'c already aiinonn<-ed. the meeting ot the 
International Ihiion of I’nrc and ..Viiiilied Chemistry 
will be held this year in Copenhagen from .hine 2ti 
to .luly 1. The following is the provisional jiro- 
gramme ; — 

On 'I'liur.sday. .lime 2ti, there will be a reception 
of the delegates at the llaadhus (T'ow n Hall) by the 
Municipality of Cojicnhagi-n. The (touneil meeting 
will be held at !l a rn. on .lune 117, followed by the 
general meeting at 11 a in , meetings of the various 
eommitlees at 2 p.m , and a reception at 8.3(1. 
On Saturday, .lune 28. there will b(' meetings of the 
committees .iial addresses will be read at 1 p.m. 
On Sunday thci-e will be an excursion, followed by 
a lunch given liy the org.inising committee. The 
committees will meet again on Monday morning, 
June 3d, and in the afternoon there will be addresses 
and a visit to the Carlsberg brewery .ffore meetings 
folloxv on .lul\ 1, and the final general meeting 
will be followed by a baiifpiet given by the 
organising iSjpnnittee. British chemists who wish 
to attend this meeting should eommunicate at 
once witli the Hon. Seerelaiy of the federal 
Council, at Central House, TTiisbui'x Square. 
London, E.C. 2. 


NOTES FROM HEATHFIELD V. 

By the Rector, Rev. B. V. WHITE 

Hear Tfr. Editor, -A few days ago 1 xvas walking 
to Middlesmoor in ])ursuit of natural knowledge, 
when I fell in with a young man who was recently 
a sergeant in the Britisli Army in tlie north of 
France. He was, for a period, under the command 
of a Captain Wimperis or some such name, in a 
linking establishment near Boulogne, and when 
discharged from the army he relumed to his native 
village, Hamsgill, in this dale. 1 have had more 
than one talk wdth him about the scientilie methoils 
of baking and have also learned additional facts 
from an acquaintance of mine at ArnelilTe in Litton 
dale, and think yon maj' be interested in the observu- 
lions i have heon able to collect. In this part of 
England everyone bakes at homo, and tliough 1 
have been a considerable traveller and have vi.sited 
nearly every village in the dales, and, in adilition. 
(lambridge, London, Carlisle and Hurham, I can 
truthfully say that no one hakes better bread than 
xve do ill ATddenlale, and very fexv do it as well. 

The ehemistry of bread-making is not rcmarkahl) 
simiile. It is well known that flour is mixed xxitii 
nearly half its weight of water and a little .salt. Te 
this is added some milk and xxater mixed xvilh yea-.t 
and the wliole f horoughly kneaded ; tliore is no magu 
in the kneading—this is merely tliorou,gh mixing 
After kneading, the howl ot dougli is jflaeed in fidut 
of the lire and the dough gets graduall_\ warm ami 
rises. Here the ehemieal actions begin ; the fioiii 
generally eonfains .some 2 or 3 per cent, of sugar 
the milk also eoiitaius a small percentage of siigai. 
and the en/yuies present in the Hour convert a 
portion of the starcli in the Hour into sugar. The 
veast ferments the sugar, forming carbon dioxide am! 
ideohol ; while the dough is rising the carbon dioxide 
forms bubbles of gas, separated from each other b\ 
thin walls of gluten and more or less gelutiniseil 
•starch. When the due lime has elapsed the lircaii 
is put into file oven ; this should have a tenqieral iiic 
of 4.">(» or ."itHr F., which ensures that tlie ouler laxci 
of the loaf is made inf o a dry and nearly irnpervimi 
crust of a brown colour due to the liealing of the 
sugar in the dough. Tho inside of the loaf, xtlieii 
properly baked, seems never to have attained qnii. 
the teinpendure of boiling water, xxTiieh has alw.u- 
seciued strange to me. The baking dries ofl xxatci 
from the outside of tho loaf but not the insiilc 
it causes the carbon dio.xide to expand and nial i 
larger bubbles, it drives off the alcohol caused te 
the fermeiilatiou and some of the carlmn dioxide 
ami it assists the water to gelatinise some hut nei 
all of the, stareh iu tho flour, making an elasic 
colloidal suhstam-e using tlie word colloid to nicnn 
glue-like, as it did when T was a hoy. The elfci I 
of ihe salt is to increase the elasticity of the gluti-' 
and the gelatinised starch ; no doubt soda or alimi 
or green x'itriol would have a similar effect, thoucli 
bread made fy such means would not be m i ■ 
palatable. The loaf xvhen it comes out of the om h 
contains very nearly as much water as when 
was put in, that is, about 40 jser cent. ; the lc ■- 
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of weight in baking is about 10 ]Kt cent., and this 
is almost entirely duo to tho conversion of starch 
ind sugar into carbon dioxide and alcolioL 
Tlie loaves are now allowed to cool slowly in front 
of tho kitehen liro. Sudden cooling weakens tho 
partitions between the bubbles of gas and so spoils 
t he loaf. I am not aware that any chemical change 
if importance goes on durio;; (ho cooling, but if the 
Doling is too quick some of the water vapour which 
hould disappear into the air is apt to condense 
■u tho loaf as a sort of linw' and tho liiead may 
urn mouldy. 

If the bread i.s kept too long before it is eaten, it 
.K'S stale; the. bread ta.stcs dry in the mouth and 
. not so pleasant to the taste. Now' stale bread 
not really drier than fresh bread ; it only seems so. 
lualysis show's that it .still contains about 40 per cent. 

I moisture, just about the same as when first drawn 
; ,iin tho oven. The ehangfi which occurs when 
1 I ('.id woes stale is not loss of moisture tint rather 
. .‘lie kind of redistribution of moisture within tho 
Flour is mainly composed of starch, a carbo- 
1 .‘Irate of (he typo wliero re is a largo 

..iiiiiber, [(crhaps 2(!0 in the ease of ordinary starch. 
SI iich may, by .suitable means, be eonvi'rted into 
‘ soluble vai'iety less comple.v than (he ordinary 
1 ‘iicty. Starch, as found in flour, seems to contain 
! substances, one of which is probably a polymei’ 

I I he other; these arc known as amylopectin and 
mix loccllulose. It is (he more complex amyloi«'ctin 
..Inch assists the elasticity of the do\igh ; it is the 
,‘i,\loccllulose which forms soluble and .semi-soluble 
ii'rhes of eomparativx-ly simph'r constitutions. 
Ilii'vc, in fresh bread, remain in a gqjatiuous state 
.‘iiil contain a notable pro[iortion of soluble starch. 
Wlicn the broad becomes stale the propoition of 
“liilile starch in it becomes much le.s.s . the soliil 
pot of the loaf beeoiues dry and in.solulilc instead 
“1 ,in easily swalhnved jelly. 1 have soinetinies 
“li-.iived in a paste-pot which I keep on my writing 
i.iM.' a change, in tho appearance of the paste which 

I i ik‘‘ to mean the coex’er.sion of a soluble into an 
II'- ‘Inlile variety. 

I t.d<c it that starch and inulin and similar sub- 
'i.oii TS, perhaps even sugars, in |)la.nts are stores of 
t “i“KtnlTs and raw' materials which (ho plants can 
111.lie' use of in times of need, as animals arc .saiij to 
he ihlc for a short time to live partly by absorbing 
ill'll ow'ii fat. As to the, nature of enzymes, I 
I' lii luber, as Shakespeare says in Olhello, a mass 
“1 things but nothing distinctly. 1 regret that I 
■I" ‘I'll I'ven really knpw whether enzymes arc sub- 
-i.ii'i x or merely complex ]ihasca of a substance. 

II could isolate an enzyme, w'ould it hav'o a 
'I'l'iiite molecular constitution or is it merely a 
-111 il.ir complexity which may arise in a variety 
"I I'l'je hiolecules f 1 feel sure that many of your 
" I "I 1 can answer this que.stion. My friend tho 
"i- '.inl was, I gather, too busy with tho supply of 
k.i 'S to tho troops to devote his spare time to 
'11/ iiic nicetie.s. I fear (hat 1 draw out the thread 
"I " xerbosity finer than the staple of my argument, 

I "I'l ii'uiain, with all due deference, and regard, 

i-i, 


SOCIETY OF CHEMICAL INDUSTRY 
ANNUAL GENERAL MEETING, 1924 
PATRON! H.M. THE KING 

In accordance with the provisions of bydaw (58 
notice is hereby given that tho Annual General 
Meeting of the Society of Chemical Indu.strv will 
be held in tho Arts Theatre, Tho University, Liver¬ 
pool, on Wednesday, July 9, 1924, at 19 Jo a in. 

A prelimmary programme appears on this ])age. 

In accordance with the provisions of by-law 23 
intimation is hereby given that tho following niem- 
bers of Council retire from their res^a'ctivo ollices 
at the forthcoming Annual General Meeting : Dr. 
E. F. Armstrong, F.R.S., Vresule.nl ; Mr. .fulian L. 
Baker, Mr. C. S. Garland, Sir Max Muspratt, Bart., 
and Sir Wm. J. Pope,, K.B.E., Yiee-Vresulenls ; Mr. 
John Allan, Prof. J. W. Hinchley, Dr. J. H. Paterson, 
and Mr. W. J. U. Woolcock, (I B.K., Ordinary 
Members. 

Mr. W. J. U. Woolcock, G.B.F., has been nominated 
for election to tho ofiice of President, under by-law Mt ; 
J)r. I'j. F. Armstrong, F.U.S., Prof. J. W. Ilinehley, 
Prof. J. C. Philip, F.ll.S., and Sir Richard Thrclfall, 
K.B.K., P.H.S., have been nominated Vdce-Pre.sidents 
under by-law' 20. 

Mr. F. V. Evans h;vs been re-elected lion. Tri’asurer, 
and Sir Wm. J. Pope, K.B.E., ha.s been re-elected 
Hon. Foreign Secretary. 

Mr. W. A. S. ('alder, Mr. W. If. Coleman, Mr. 
Win. (.,'ulkn, LL.l),, Mr. F. W. (.lambic, Mr. James 
MacGregor and Mr. J. Arthur Reax ell, have been 
nominated under Jly-law 24 to till four xaeaiK'ies 
among the Ordinary Members of Couni'il. 

A Ballot List i.s being posted toexery member 
entitled to vote. 

J. P, Loixostxfi.-, 

General Secretary 

Tho following is a Preliminary Programme of tho 
meetings to bo held in Liverpool on .luly 9-12 in¬ 
clusive. 

Wkunesday, July 9. — Mornini/ : Council Meet¬ 
ing. Annual (jcnernl Meeting in tho Arts Theatre, 
(ho University. The I'rcsident, E. Frankland Arm¬ 
strong, Esq,, D.Se., F.R.S , will give a ti'elinical 
adilress entitled "A Neglected Chapter in Organic 
Chemistry: The, I'kits.” J ficrnoiin Business 

Session in tho University. Visit to White Star 
Liner “ Codiic,” and tea on board by invitation of 
tho White Star Lino. KiVMiiuj: Reception and 
Eanco at the Town Hall by invitation of the Right 
Hon. The Lord Mayor of Liveipool (Arnold Rushton, 
Esq.). 

TnuRsnAY, July 10.— Morning : Mossel Memorial 
Ijccturo by tho Right Hon. Viscount Lcvorhulme, 
in tho Arts Theatre, the University, and presentation 
to tho Lecturer of tho Society's Messcl Modal for 
1924. Visit to the works of Messrs. Jo.seph Crosfield 
& Sons, Ltd., Warrington. Luncheon by invitation 
of the liiroctors. Afternoon: Inspection of the 
Works. Evening ; Annual Himier of the Society 
at tho Midland Adolphi Hotel. 

' Friday, July 11. Morning: Business Session 
in the University. Luncheon at the Midland 

0 
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AdcljiJii Hotel, by invitation of the Chairman anil 
IJirocto/s of the United Alkali Co., Ltd. Visit to a 
Works of the United Alkali Co., Ltd Evening ■ 
Dinner at I,ady Lever Art (iallcry by invitation of 
the Chairman and Direetor.s of Me.s.sr.s. Lever 
Urolhcrs, Ltd. 

iSaturdav, .Iijly 12 -Visit to Lake Vyrnwy. 
Insjieetion of Liverjiool Cor|>oiation Water Works. 

A detailed programme i> lieing sent to every 
member of the Sooiety. 

Members are asked meantime to note that the 
railway eoinpanies in Creat Britain (except the 
Metro])()litan and Ijondon Electric Railway Com¬ 
panies) have agreed to issue tickets at the ordinary 
single fare and one-third for the doiilile journey to 
passengers travelling to attend the meeting The 
tickets vill be available from July b to H. 

OFFICIAL NOTICE 

ANNUAL REPORTS OF THE PROGRESS OF APPLIED 
CHEMISTRY 

The eiglitli I'olunie of tlie.se Reports is now ready. 
The price ot tlie book i.s 7s. lid. to nieinbers of the 
Society, and 12s tid, to non-inembeis, post free in 
each ea.se 

A Afeinber ot the SoeiiH \' niav ]>urebast‘ a set of 
V'ols. II to t ill inelusive at the rediieed prii'C of 
Ji2 2s lid , and a Xon-Meniber can jiroeiire a set at 
the ri'dueeil jiriei' of til l.'is , jiost free in each ease. 

FORTHCOMING EVENTS 

\I.i\2i, I \ s I If t I'l oi ibnsns. It'saii- til lln' Itti.ial 
b.nit.u llai llaeOiii Ittnec I * it .at I il I \ . \\ T. al 
1 ail p III .tnaiial (it’iaa.il .Mis tine Ibe'-i 

li'iili.il .iiltlinss li\ Sii (’limit'- 1’.II-. 1111 -- 

.Ma> 21) .bill II n oi ('ii rii a \i. Imu's i ai . /.f'lii/e/i b'l i lien 
.liillit Mt’t'liiii; with till- Instil atliill el the 
Itiihlifi I iiilii'.l I \. ,it tilt' Ii'.iii'iiHt'i s’ Cliiii, all. 

('tot II1 1 \ Sti r. I \\ I. . 1 1 s |, ni. ” l,,ilt'\ It- 
1 'llt'lll I'-l I V .111,1 lilt Di'ifl o|im< 'll I (il 11 -s i ii<i 11 >11 1.11 

.\l)[)liu;it nuu. " li\ A \',ni l{o'tbciii. !)iMU''Siun 
Id In- d]K‘m“i| li\ l)l II i’ St.'^<“lls 
May -7 Socif T'v nv 'I ia nxoi.om .Juinl (‘oiilci- 

uiicc with llm Hntislj Suuiuly ut Ma''1cr (ilabM 
P.miU’ib Aiiiiiial iliinii.'r iit tlie Hulul Cecil 
Alas 'li Kns \i, Soi iK'i's Oh at 1 AiJ p iii “ '(’liu 

(icolt.cv and .M iiiei.il Ite.-tmiees el ('tjnil'-,” Itv 
(• (1 Callis, I) S, 

M :i\ l{i»s \i, Al luiuist Al. SofiKTS. 2^, I!.1 IIIi\ j.‘r 
S(|ii;nc. W. 1, ;it 7 AO ji.ni “ I'm* 1)1 (Ik* .Mkio- 
'<"])(• Ml ihc KxamiiiatloH ol P.ijici,’’ l>v V,. 
.''licl'ldli ljcicu''tcr ' 1'liu Al H rust ()|)\ ol 
Su.ijib,-’ Ky K Alaf'Tr^'iinan “IV'cIiiikmI Micru- 
'•(■ups," l)y .I, JO Jlainaiti. 

.! UIK' d Kt)S \l. PlIOTut.H Sl’lliu Su( IF l V OF Clll- ST HhITMS, 

;ri. Stpiaro AV C I, at 7 pm ‘‘The 

Analssisut Altition l)v Knicin.itoijruplis " 

.lane '-i Kmi'Iki. AtiMNt. snd Af i i sn.^aoiCAT. ('ostou's.s, 
to 0 (o liu ficitl at tliu Unlisli Kmpiro Kxlnhition. 

otluT itciiLs ]iapurs ssill lio ru.ut on tiu* 
fulluwinji siilijuf ts —- Mmiiio;, Putioluimi, 
Mutallm'ny of Iroii an<l SUul, as \\t‘ll as Xun- 
Kui rolls Metallurgy. 


THE BIOCHEMICAL SOCIETY 

\ meeting nas held in the Department of 
I’liysiology, Ciiiversily of Jlaiiehester, on Ma\ 10, 
I’rof. H. S. Rapei in the chair, and the following 
jiapers were read : 

“Note on the Constitution of Evodiamine, ’ by 
I’rof. R. Itobinson. In spite of observations whieh 
were apparenll\ irreconeilable with the view exjiressed 
liy Kernuiek. I’erkin and Robinson that evodiamine 
contains the norlmrninii nneleus, it has now been 
.show 11 by A.sabina (./. I'luirin. Soe .hijuin, 1024, 
Xo. .7011, 1) that tins is aetnally so. Xorbariilan has 
been obtained from the base and all the ilillicnlties 
removed by eorr(‘etions. A eonsiderable miiiiber ol 
eomiilex alkaloids may now bi' recognised as related 
to t r\ jitiipliane and Ibis eireiiinstanee i.s regarded 
as suggestive in eonnexioii with the theory of pli\to 
ebeniieal synthesis. 

‘'The Sfetlivlal ion of the Cerebro.side.s of ()x 
Brain, " by ,1 l’r\de ami R. W. Hum]ibrey,s Tla 
eerelirosides kerasin and plirenosiii, isolated from 
o.x lirain liy Ro.senheiin's met bod, may be nietliylaled 
b\ means of silver oxide and melliyl iodide in ,i 
suitable solvent medium. Kerasiu yields ]ieiila- 
melliU kerasin, whilst with pbreno.sin the prnees.- 
is arrested at a stage slightly below that eojre.spondiiig 
to a be\nnielb\l derivativi'. .\fter bydrolysis ol 
pentami'Uiyl kerasin with dry lixdrogen chloride oi 
sulpliurie acid in nii'llivl aleobol. the metlivluted 
.sugar (galactose) residue may lie separated liy dis 
tillation in a liigb vaeinirii from the metbyl spliiiigo- 
sine and iiielbvl lignoeerate. 'I'lie iiuesi igation i- 
being pursued witii the view of rbaraeterising llif 
eonstitidioii tlif tlii'.se derivatives, and more p.ir 
tieularls lli.d of tlie sugar r(‘.sidue as it exi.sl.s in sihi 

" Chemieal iSIndies of the \'ilaniin A in Cod-l.iM r 
Oil," by I’rol. .1 C. Diiiiniiiond and K H. Cowanl 
(tfost of the eboleslerol may lie lenioM'd from tin 
niisaponifiable traelioii of eod li\er oil b\ disso)\ina 
ill metbyl aleobol and cooling to - II) C, Tin 
reinaimler is reimned by preeijiilal ion with iligitonin 
The ebolesterol-free residue is a deep red, hea\ \ "il 
wliieb eontaiiis all tlie vitamin of tin- origin.il toil 
liver oil. 1 )isl illat ion of I bis iiiatei i,i I in sn|ierlie.di il 
sli'ani carries over the vitainin belweeii the It iii 
peratures of 11.7- 12.7 ' C , togelbei witli the bulk nl 
the other const itnenls, but is n.sefid in separaliiin 
tliem Ironi the non-volatile rosins foi’iiied diiniiu 
sajionilieation. 'I'lie xolatile Iraetion may In 
fractionally di.stilled in high \aeinim (I- 4 iiini ; 
ami \ields four iiiain fractions (I) b.p. H'l' 

121) ('. ; 12) 211) 2:!t) . (I!) 2.71) 21)1)’'; (4) 27o 

not) . All these tractions eo)itain only earli' M 
hydrogen and oxygen Snilering some loss, the m.iir 
part ot the vitamin .\ comes over with f)'aetioii 7 
,\fter )’et/'aetionatio)i tlie eonstilneiils of all h'ui ^ 
fractions apjiear to consist mainly of iin.satiir.iii'1 ; 
alcohols, probably aliphatic in nature, and geiiei. lb | 
eontaining two double bonds. 'I'liere is some indn.i | 
turn of the presence of aldc'hyde.s al.so, 'I’lio vital’m , 
fraction (.'!) consists mainly of an aleobol wilb fa'' j 
OH group, two double bonds, and whieh lia ■' 
moleeiilar weight about 2.71), and is optieally i)iae1 ''' j 
TIict’c i.s evidence that Ibis compound is not d"' j 



Mj,y 2.1, 192 i 


CHKMISTRY AND INDUSTRY 


vitamin itself. The latter with.stands arelylatioii, 
bon^cov lilt ion and niild liydrogenation of the aceoin- 
jMuying alcohol, which may ho obtained lu the 
, r\stalline eoj)ditu)n by cooling the methyl alcohol 
•^dhition to —'I’hese crystals sometimes show 
physiological activity owing to associated vitamin, 
,ind are jn'obahly identical with the snb.stanee 
;h>scrib(‘d by 'rakahashi as (he scmi-orvstulline 
vitamin. \o reliable (widf'tic*' is yet available to 
-how that the vitamin is an ahleliydc'. as 'rakahashi 
laiins, but (his view lits in witli tin* s(“anty data 
.l{“(*ady obtained. 

■ Supposed Aujcrobiosis of lannbricus/' b\ A J). 
ivitchic Karthvvonns {Luinhrinis sp.) kej)t in an 
itinosphere of hydrogen do not survive more than 
i\- or .seven hours if kept in movement. .At rest 
.ihoiit half survive for six fiouns hut none for twenty* 
iniir hours. From the bodies of worms ex})osod to 
iivdrogcn for sonu* hours volatile organic acid.s ran 
In extraeted. As the worms’ intestines liavc bi'cn 
ininid to contain bacteria ca|>al)le of digivstinu 
cclhilose, it appears ino.st jirobable that the accinmi- 
Lilioii of acid is due to hacterial activity lamtiiming 
ihiiing asphyxia of (he worm while it is incapable 
nt oxidising the suhstances .so ))roduced. These 
. \j»ernnenls dis])os(‘ <»f jjcsser's contention (////. 
linil. nut!!, 52, 2H’2) tliat lavrlhwonns are e:ipal>U’ 
..I aiaerobiosis. 

Supposed Ana-robjosis of .\scaris bumlirieoides.’ 
h\ W K. Slab'r. As the re.sull of a i^uantitative 
uuot igat ion ot tin' body (‘ontent and inclabohsin 
|.iinhieis of thes(' parasitic round-woniis. Weiiiland 
[/,. ‘I f. Hit)/, IIHM. 4A, oo) suggi'sted that the 
c'ccssarv (Miergy lor 1h<‘ various bodv lulletlon^ 
w.i.'. supiilkal by tfu' breakdown of carbohvdrato 
iiiuier tlu“ intliH'iiee <»f an en/yiiu' 1ii<“ products ot 
K'aetion are said to be val(Ti(‘ .leid, eaii>on 
iioxah' .md bvdrogen. 'liii^ bvilrogim w.is. liowev'cr. 
tiul iilcntilied. No owgen wba(«'\(‘r is n'rpiinal bv 
tiiiv sduMiK*. 'liie author has foiiiul that the ’■ pro 
ihii K of melabolistn " di'seribed by WVinland can 
i"' obl.iiiK'd on ino<*ulating gluco.se .solutions uith a 
of the ba<*(i‘ila always found associated with 
iIm' uoriiis, and, iurthei. that when the worms are 
> l•ntllluously irritated, those kepi under aiuerobie 
'onditious fatigue moK* rapidlv than those to whu'li 
iIh- . 111 - has ao<‘('ss. Worms which have Ixm'd fatigued 
Ml hvdrogen r(‘«'f)vcr to some (‘xtent d air is sid)s<‘- 
<j>i‘tiliv admitted. l'’\]>criments (ia\e also bemi 
uitliout ihiiniie result in whiidi the air lias 
hrrn iepl.ae(‘d by hvdrogen aeei'plors, 

liu' Oxidation of Sti'arie .\eid willi Hvdrogen 
l'''io\ide,'’ by F. \V. d iutterbuek and H vS Haper. 
h.is sliow n that oxiilatioii of f.attv a< ids with 



l'\(loii_-eu peroxide \ lokls /^-k(‘to*a<‘uls and k(‘ton(‘s 
'■"I i< ,jK,nding to thmn. 'I’Iin su])])orts Knooji’s 
tli'oiy of fj oxidation ol iattv acids in the animal 
'The antliors show that y oxidation .ilso 
j)|ao(\ y-k(‘toste.irie acid being produced. 1’he 
"I'Mve amounts of the acid und<‘rgoing (} an<l y 
"M- iljon arc of the ordiu- of 7 to I re.speetivelv : 

possibly more y oxidation lakes place than 
liti ligures indicate. It seems [lossible Irotn thcs<‘ 
X'lilis that y oxidation may also take ])}aee in tlie 


In the course <»f (ho investigation, y hydroxy- 


.stearic acid, which I'' HitipoM'd to exist only as the 
lactone (.stearolaetone). wa- isolated as a crvstallinf 
acid, stable at the <>nlin.ir\ tmnptTatute and melting 
at SK'(\ It woul<! seem dillieult t(» ai'count for the 
oceurnmcc of both d '^’‘d y oxidation in terms <d 
e!e<-trouie stnietun* 

■''Phe Deaniinising Action of 'rviO'.inas(\‘ b\ 
K. ('. Hapjiold and H S Hap<‘r 'I'he action of 
potato tyrosinase on v'arious amino acids has lavn 
(‘xamined. but no evidence has been obtained (h.ii 
amininia or aldchvdcs oorrcs])onding to tlu' .imino 
acids. ar(‘ jirodiiecd. Neither could anv change he 
deti'cted in tlu' amino-nitrogen <‘on(cnt of sniulioii" 
of ammo .leids snh|<-eted to the aell<in of tvi-osinasi* 
n’he amino acids used in the I'xpeiinumts wme 
gl\enu‘. alnmiiH', plienylamino aretu* acid, jiheuvl- 
alamine and tyrosine 'I’hesc lesults h'ad tli(‘ authois 
to (*onclud(‘that. cont rarv to th<' suggestions ot IJaeh. 
Cluidal and Seljweigen. deammation (h es not ])la\ 
a part in the ])r<iduetion of melanin from (vrosiiu' 
bv the enzyme tyrosinase. 

“The Kxereliou of (Teatiniiu' .md I’lie Acid in 
Man.' bv II. /wareii.stc'in. 'Phis work w<is undei 
taki'u with th<' idea that creatinine might arise* from 
sonu* analogous ring eom])oun<l -from the imidazole 
nucleus of histidine (w ll»e jiuriiK's- .uid 4 o g (»t 
line acid was given [icr os to subjects living on 
purine fri'c diet. In all eas(‘s wla'ie ahsorption of 
nrie acid bad takmi jilaee. an .■\})preeiable iia.i-iaisi-. 
in one ease about R-o g . w.is oliserved. and it w.as 
not(‘d also that in about per cent of the ui'ine». 
analysed the excretion of uric a<-id and cre.itiniue 
varied togetluT In two expiniinents ing(*stion ot 

I g. of hist idine caused increasi'd exeret iem <»f en'at mine 
ovi r a period of (hri'c davs 'Phesi* r(“sults with line 
acid mav be du<‘ (<» some action of urii' aehl on t!u‘ 
kiiliu'vs- but seem to point to formation of urie .•i(“id 
.•ind to lh(* possibilitv of ere.ilinuM' formation from 
tlu' imidazole nucleus present m soim- ■-ub.stan<‘es. 

SOCIETE DE CHIMIE INDUSTRIELLE 

d’lie g(‘neral iiUM'ting wa-- held in I’.in-v on Ma\ li>. 
muler the presid<“nev ot Monsieur Paul Ki'stner 
Afli'r the l^residi’ut had deserilied the work of the 
Soeiete during (lie ]).ist vear. the linaiicial st.demenl 
was pnxsented hy Ifie 'Preasuier, and tlie nu'etilig 
elected ollieer> foi the iortiM omiiig vear. As 
^lonsieur Taiil Keener was Udi clegible for re- 
election as I'li'sideiit. .Monsieur LueiiMi l)ior, a manu- 
taeturer ot fertiliseis. was (‘Iceted to sueeeial him 
i4hel' ollieei's .arc .as follows Viee-Urcsidi'iifs. 
iMM Donat Agaclie, Hovoml. Itraiigier. t'uvckdte. 

II Dik'liemui, Jl Fticmie. Dckagc. H (hdi. Leon 
Ijevv.II Massi*. (' Matignon and 'Plu'smar . (Jcm‘iai 
Sccrclarv. diain (ler.ird . .\ssist.an( Secrelarv. dean 
\O'sin (ieiuM'ai Meeorder. Maurice Deselnens;'I’reas- 
urer. UoiiJit (i de (hu'miny and Jahrarian. Mon¬ 
sieur A doll One-third ol tin* uu'mbers of the 
Council were then naiewed Monsuair Afaurua' Des- 
clmaw then jiroposed that Monsieur Caul K<*s1ner be 
ek'ettai Fomid(*r-iVesid(‘nl of tin* SoeiiHt* de Chimie 
Industrielle. a motimi ailopted with such unanimity 
and enthnsia.sm as to show the (‘sti'ein and affection 
in which Monsieur Kestnei is held. 
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CHEMICAL SOCIETY 


7Vof. W. P. W.Mino. piTsidiiij/ ovei- an ordinary 
scii’iililin Field on Tlnirsdav, -Hay 15, an¬ 

nounced tliat the American Chemical Hoeiety had 
kindl.V' offered to supply eoiiies of their Vheniical 
Riviiw< to Fellows at the reduced price of 4 
dollar.s, ))lu» postane. Commeneinf' with the last 
issue, no ehari'e was now made to Fellows for binding 
the Annual Keport ; money which had been sent 
for this |iurpose in error could be reclaimed from 
the .\ssislan1 Secretary before October "-1 next, 
any balanee then being ]ilaced in the I’ublications 
Fund, 

I’rof. F li, I’lmau contributed a ])ii|ier (aitli 
i\lr ,1. F. Jlalaban) on : 


'/’Ac liroitio-ilrrlmlifr.i of I-hk thi/hjli/o.valinc and Ihc 
ronniihdion of “ cMoro.ralnidlujtin 
4 : o-l)ihro7iio-\-iiii'lhj/h/h/o.raliiif, which results from 
the niethvlalion of 4 ; 5-dibromogl\o.xalini', is forna'il 
in .small yield by the brominalion of l-methylgly- 
oxalme, the reduction ol 2 4 : 5-tribromo-1-nu'thyl- 
glyo.xaline, or by (lie interaction of ])lio.«phorua 
pentabromidi' with dimethi loxamide. 

The 4- and o-l>roino-\-iniIhi/lijh/ii.falint'f! are obtained 
.simultaneously by the methylation of 4 (or 5)-bromo- 
glyoxaline, the 5; 1-isomeride predominating. Dis¬ 
tillation of the common methiodide of the two ba.ses 
yielfts the 4: 1-isomeride as the main product. 
'I’he orientation of the bases was etleeted by con¬ 
verting till' 5 : I-isomeride into the known 4-nit ro-1- 
methylglyo.xaline by the operations indicated 'oelow :— 
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lly a similar methrxl, Wallach’.s “ chloroxal- 
metiivlin ’ was shown to be 5-chloro-l-meth,\'lgly- 
oxuline. 


Dr. t). F. Ih ady. recalling results he had obtained 
with oximes (iineeniing the inllueme of the con¬ 
ditions of mithylation on the structure of the 
product, invited further information on this point. 

J’rof. .1. F. Thoriie congratulated the .speaker on 
the advances he had made in the ehernistry of 
gl,V<'\aline ; he thought that the present results 
tended to .sup])ort his own views, (u) that Ix'ii/ene 
contains no double bond, and (A) that glutaconie 
acid eonlains a hvdrogen atom the (xisition of which 
is variable. 

J’rof I) It Iloyd, referring to thi' relative ea.se 
of liMlrolysis of a-elvl chloride, methyl chloride, 
and ehloiobenzene, a.sked whether the jihenyl 
group could be delinitely regarded, on the induced 
)X)larity theor,v, as positive. 

I’rof. Pyman, after lemarking that the funda¬ 
mental work on the eon.stitution of glyoxaline was 
due to J’rof. .Jafip, saul that alkylation was effected 
with methyl iodide or methyl sulphate in the absence 
of a solvent; under other conditions, e g., using 
diazomethane or alkyl salts and sodium hyilroxide, 


the results would probably be entirely different. 
His own ex})erience. however, and that of khnnor 
and Schwarz led him to believe that alkylation 
by' an alkyl salt always took place by addition of 
the alkyl salt to the doubl.v linked nitrogen atom. 
Whilst difficulty was often encountered in deter¬ 
mining the polarit.y of an atom or group, he believed 
Prof. Jxvpvvorth regarded the phenyl group as being 
positive; support for this view was afforded by 
conpiarison of the properties of the derivatives 
of tohiem,' with those of nitromethane. 

f’rof. \y. >r. Haworth gave an account of the 

Si/nlhc.iin of ami/ijdalin. (with R. (lampbell) 

A .SVNTIIKSIS of amygdalin has been achiev'cd by 
condensing bromo-hopta-aeetylgentiobiosc with ethyl 
d.l-mimdelale in presence of silver oxide and eoiwer- 
sion of this compound thi'ough several singes to the, 
natural glueoside. The product of the abov'o con¬ 
densation was d,l-hepta-acetylamygdalinic ethyl 
ester, m.p. 2(l5° and [aji)-02(i , which was identical 
in all its jiroperties with a siiecimen of this substance 
obtained from amygdalin by' esterifying and aectyl- 
ating amygdalinie. acid. 'I’realment with alcoholic 
ammonia led to the isolation of a mi.xtiire of d- and 
1-amygdalinie amide, la]D • 7” , and of its hepta-acetyl 
deiivative, which was resolved, by fractional crys¬ 
tallisation of its additiv'c eoiniiound with jiyridine, 
into two stereoLsomerides. m.p. Hib’—I(i7“andl52’— 
1.51!“, having [a]iv-()8-ti'’ and-4!b7'’ resiieetively-. 

The former of the.se gav'c rise on di,gesting its solution 
in xylene with jihosphorus penloxide to needles of 
hepta-aeetylamvgdalin m.p. 1(17“ (uneorrected) having 
|a|i>-3t>-2“. This was identical in all respects with a 
product obtained by the acetylation of amygdalin and, 
moreover, the linal stage of the removal of the acetyl 
grou[)s and its conversion into natural amygdalin 
has already been accomplished by F. l^ischer and 
M. Bergmann (Bir., 1017, 50, lOtiii). 

Prof. Haworth, who was congratulated by the 
J’re.sident and others on the fpiality of the investi¬ 
gation, added that the d-amygdalin had been .so 
called, although it gave rise to /-amygdalinie acid 
on account of its relationship to d-malio ami </ 
tartaric acids. 

Mr. B. Cl. W. Xorrish fle.scribcd work (with Di 
hi. K. Kideal) on 

lieacliviii/ mid nuUation. The pliolochcmical union li 

hydroijm and sulphur. 

The critical increments of eight leaelions between 
hydrogen, sulphur, or oxygen, on the one hand, and 
•sulphur on the other, are all inultiple.s of a conslanl 
quantity'. This suggests that activation is a quanl inn 
phenomenon. Jt is apparent from the data of pn 
vious work that some of the activ'ation of .sulphur 
molecules occurring in these reactions must In 
kinetic. It is, therefore, of interest to examine them 
photochcmically, with a view' to testing how far siu h 
activation as is postulated by the “ radiation theory 
also occurs. The gaseous reaction between hydrogen 
and sulphur has therefore been investigated, and h o 
been found to be strongly calaly.sed by the ulti o 
y'iolet light from the mercury vapour lamp, of I "' 
calculated wave length. 
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The ultraviolet absorjilion spectrum of sulphur (S 2 ) 
viipour has also been reinvestigated and the previous 
work of Graham confirmed, except that the point of 
maximum absorption is located very slightly more to- 
Hiirds tjie rod end of the spectrum at A - A.l'. 

This wave length coiresponds with a critical incre¬ 
ment of 51,070 cal. pcrgram-atom vif sulphur, anum- 
ser in exact agreement with 1)mt calculated from the 
.l•mper.^fure coefficient of the thermal gaseous 
'•action between liydrogen and sulphur, a.s required 
file radiation theory. 

.\s a result of this work it appears that activation 
i.| suliihur molecules may be regarded as synonymous 
ulh the dissociation of one or more bonds, and may 
'.ikc place either by collision or by' ab.sorption of 

i. uliation. 7’hc quantity of energy' absorued per 
• tom is independent of the mechanism, and is a 
iimrtion only of the number of valency bonds 
[cstroyed. 

Dr. Ttideal said that a di'linite c.xainplc wa.s now 
-'■ailable of the stimulation of a chemical action 

l.'.tli by thermal collision and by absorption of 
I.uliation, the amount- of stimulation being in each 
I asc the same. Since the nature of the stimulation 
Ml (-acli ca.se ap))eared to be identical, and since 
|i|iolochcmieal .stimulation is u.sually termed “ excita¬ 
tion.'' it might be ailvantageous to dro)) the cxpres.sion 

.irlivation'’ in thi.s connc.xion. The similarity 
liilnecn .sulphur, chlorine, bromine, and iodine in 

ii. c'lion with hydrogen was likewise evident, the 

I. ii-k of chain reaetion.s in the first ca.se being readily 
altnbutable to the dill'erence in the reactions 

II. I and H.rCl-- -ilCl+H. lb- lookeil 

(o physicists for information concerning the con- 
ililions under which a molecule may be excited, 
loiiverlcd into atoms, or ionised by eolli.sion with 
.iiioiher uncharged molecule. Are the mechames 
III collision similar to those of an electron or u-partiele 
l)^■■nl)ardmellt or must such factors .-rs the atomic 
niiiidier or size of the bombai'ding molecide be 
M’lisidered as well as iN vix rim ' 

Mr. W. M. Garner ob|ectcd to the assumption 
lli.il the head of an ab.sorption band is the wave 
Icii-rth eorri's))onding with the mean energy of 
, 111 n'.dion of hydrogen sulphide. The energy of 
•iiivalion of an individual molecule would dej^md 
oil its initial viliratiomd and rotational .states ; 
dic-.e are quantised and hence there would be a 
ill liiiite number of energies of activation corres- 
I'l'iiding with the lines in a group of band spi'ctra. 
Niiici- there might be an uneipial distriluitiou of 

III . MS on either .side of the head of the liand, an 
iiiicgiation proeess was necessary for the deduclion 
"I till' mean activation energy of a gram-molecule 
h"iu the absorption spectra. The molar activation 
'iieii'y, being the sum of the molecular energies 
n'.iiiired to raise an electron from an inner to an 
''|||'■'■ orbit, w'as necessarily' a com|)osit-c quantity 
luid tliere was no evidence that it corresponded with 
till breaking of the eliemical bond. 

I'i'of. K, (1. {'. Baly, did not concur in the view 
'\| ii-s,sed by Mr. VM If. Garner, that the authors' 
1111 ihod of calculating the absorption was le.ss trust- 
""iiliy than the integration of each band. He 


referred to his own sugge.stion of the step-activation 
of molecules and expros.sed the opinion that the 
authors had .so far di.scovercil " but tlic germ of a 
very' great truth.” 

Dr. d. if. Box said that it was unjustilialile to 
quote the critical inerement to four signifU-ant 
figures ; he also felt that to fix on any parlieulai 
band as the most jicrsistent for any one source of 
light involved liability to I'rror. 

Dr. N. V. tSidgwick said it was remarkable that 
the energy required to break the double bond in 
iS 2 was exactly twice tliaf rei(uired for the single 
bond in S,. the behaviour of carbon being very 
different. 

Keplying. Mr. Norri.sh admitted the force of the 
criticism concerning the critical inerement, : only 
the first two figures jio.s.se.ssctl real significance. 


ACADEMIE DES SCIENCES 

On May 12, I’rof. Vincent comnuinii-atcd'a paper 
by MM. K. and b. Hedon describing tlic action of 
insulin on an animal diqirived of its pancreas. 
\Vhcroa.s .simple alilalion of the jiancrea.s firings about 
death in twenty days, tlie authors were aide to 
maintain an animal deprived of its pancreas for five 
montliM in perfect healtli, liv ineaiw of suheutaneous 
injection,s of insulin combined witli a [irotein (meat) 
and carbolivdrate diet, to wliicb wa.s added panercalic 
ferments. 

'I'tie iiilhienee of tfie X-rays on the oxydase.s of 
leueocytes was deaerilied by Prof. D. Borttielot wlio 
bad found that small dose.s of -V-rays aclivated, 
w'tiilst large do.ses paralysed, tlie indirect oxydases 
of the leueocytes. 

At the meeting on Alav 5, Prof. Le (Miatelier 
presented a note liy Monsieur (.tstwald sliowing liow 
inelted naphthalene can be used to carry out immedi¬ 
ate analyses of coal- Ga.s coal, w'ith fi.'i jier cent, of 
volatile matter, eontains Kf per cent, of materials 
soluble in naplitfialene. Tlie work was eai'ried out 
in order to obtain a fuel similar to coal whieli could 
be coked vvitliout leaving an asb. The jiroees.s was 
sueei'ssfnl, but entailed a largo oonsniiijitiim of 
naphtlialeiio. 

Monsieur Coiqiin ob.servi-d that green .substances 
growing in the light gave off ozone, suggesting that 
the greater eonlent of o'/.one in countrv air was due 
to vegetation. Monsieur P. K. .lanel eommnnicated 
the results of work hy Afonsienr Granier on the 
coiuhielix ity of electrolytes at very high frequencies. 


Dr. K. Fox X'iehols, director of researeli in pure 
geionee in the Nela Rcseareli Laboratory of the 
General Electric (Vi., ha.s died suddenly in Whishingtoii. 
D.G. Dr. Nichols was a graduate of (Mrnell Uni- 
vensity, and at one lime a research slndont in physics 
at (.lambridgc University, and had held profes.sor- 
ships of physics at Colgate, Dartmouth, Golumhia, 
and Yale Universities. 
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CORRESPONDENCE 

IHE ENGLISH LANGUAGE 

I" 1*^ .loliiHoii, \\1 h> 111 tin* 

AFiirc}) 21 iSMic, ii xM-iiis sdiiK u li<it nj an in\ri >ion 
<>t tin* natural orilci ot tliin^^s that hnni’li.''imn'n shniild 
' nnsiiit the bonk of an AnM-rican author in ordor to 
l(‘arn how to write nur conniinn ianauaue <‘orr(atjv ” 
Air. Johnson then adnnni.-^ters a e(‘ntjc r(*buk(‘ 
rile Kev 10 A Abbott lone ,(i/o ac'fiievod t]ie task 
atteinj>l<d l>\ the Aiiieiiean writer. bs‘ puIJi-shin^j: 
HdK' fd II//// f Ini/hi l‘'roni 1 [)(‘ pretaee oi this 
Air Johnson (jiiotes a■^ follows ■ S|>ei‘elii‘s in 
PaihaiiK nt. nr w-^ | la (m-i' naiialives and aiti<les, and, 
• >bo\r all, I (•''ohit ioU'' at ])ublie nin t m^s, lurnisli 
al/undant iiiNtanees ot oliNrjiiit\' ari''ina from the 
nioiiotonons neeirrt ot some (h'/.eii rules 

1 hold no biicf foi any paitieular Vmeiiean book 
oil t lie -ul)|er1, but I bclit \ e t hat w e on t his sid(‘ <if 
tin* Atkinta m.i\ be eta-diti'd with eont ribul me tii 
the juijiioMaiieiil ot eoo<l jit<‘rature. and 1 bad 
sure that ai (juiesrMiee in Mr. Johnsons attitude in 
reejird to mrisiais rlbnl of tld.s kind ts olten file 
*ausi‘ ot laek (d s\ni|).i1h\' and llu* dew<d()]inient ot 
a |i<‘e\ish antaL!i>nisni, sentiments th.it. anione 
edui ated mk'ii, aie tar inoi-- romnum in l‘'ni.d;u!d 
1 h.in in t ln‘ [ niled ^tate.s 

I teid llu lined to disajjree witii .Mr Joliiison's 
intmeiiee that Hr Abbott s book is siillieienl for 
our needs | h<‘ sluirt sdUmme quoted Irem the 
{ii-elaer is |U4»\<)f at i\( of ( i ilieisui . " . ob^ «unt\' 

arisiiie iroin and . sonn* do'/cn . . 

Does file author mean <i few dozen or seseral dozen, 
or about one dozen ( (tf course, it is I'asv to .issnm<‘ 

that the vead<'r posM.-sses a knowledec <if the tradi¬ 
tional intei prel.d i<«n ot loeabsnis in eonnnon and 
aerepti'd n.M‘ but seieiitists and teidmieians sinudd 
snrid\ aenc (1) that, d p'»>sd)l<\ wonls be used in 
llie piimaiN st n>r, and |2) as to the m-ci'.ssit \ lor 
simpli<il\ ot laneuai;e. <a-ononi\ ot plirasmu' amt 
unmist ake.i ble »• la ril \' in present at ion 

Idle art ol tei-hnie.d and scirntilu- «omposition 
is not .St a mb MLL st ilk nor has it Immui t I’lateil .nle(|U.de!\ 
b\ aulhoi's ol b(*oks tlnd pnrpoit to Itdl one li<*w 
to w l ife ide.ii l\ or well ■ we .ire realisinn tin* i*eononne 
\alur ol eomhiisation and the beantv ot sinipheilv 
to an extent that was not ri'eojimseil wlien Di 
\bbott s lx.ek wa.s lirst ]Uiblislied From the seien- 
»ilie (lassies oi the nniettentli eeiitniw we still Luitlier 
HUM h Ih.d Is mspiinio . hut from them dsct wd leaiu 
inueli that spoidd lx asoided It is an ea.sv mattc'r 
lor Ihosi wao pi’oless a di.sdain of en;d ■*eer-in;jr p.m- 
ri])|(‘s and si iriitilir pna isien. as aid.s to the buildiiie 
ot the (‘diliee /»! ( nnlenipoi,irv hti'ratnie, to Inin 
To 1 In* liramniaI or to I In* du tlonar\ tor a jiistilii ation 
«*1 tln'ii* ■ si \ le Jhrdax. inn\e\er, wln*n coniiieli- 
lion is keen and ])ioduetion msts are hudn additional 
standards must h(‘ re(oenis(xl In his A’ob.v at/ fhr 
('dill }> 0 '<U KtH df Sen ,/(I fir /V/yx/v, Sir Ciitlord Allbntt 
ailirms with joirie tliat “* AFany a bad srjilenee is 
irrainmatieally eorrett"; to whieli I woiiht add 
that many a word is listed in tin* dietionais b>r usi* 
ill a specific sense lor whieli it is inappn*priat(' or 
entirely tnisuitable. 


In eorninontinjx on the preface <|Uoted from How 
Id Wiitr (Irarhf, Afr. John.son says : “ Whether thi.s 
stroll}' indictnu'iit still holds good, 1 must leave to 
present (laAfend)(*rs of JVirlianient, ete., to answer 
for themselve.s. ’ 'I'he use of etc., althougji e<,inmon 
and accepted as '■ good Knglisli," indicates a lack of 
jireeision lliat inaAs many sei(*ntitie and teehnieal 
artiek's aiul books ddu* reader wond(*rs whetJier 
tin* antbor was laz\' or whether he used Hie abl>rev- 
lation to Fiide a deficiency of information on iIk* 
■subject 1 mention tliis detail to show' that tinalit\ 
has not lieen naaehed in tin' art of seientitie com. 
position: and I woidd conntej-tI k* inevitable eharg(‘ 
ol Fieing inelieuloiis by tin* contention that inari\ 
ex.imph's of looM* construction ai'e rcjicated until 
their use )>eeonies <i habit, otdy bccausi* of custom 
J'In* plea of jiistilieation on thi* ground of ]>rior and 
e\tensi\<‘ usage in "good" literature is oftim an 
dlogieal (iiio ; ,111 ol)\i(iiis (lisiToar.l oF sciciitillr 

pn-ciNiiiii . 111(1 a failure tii .ipjireeiate the advaiil.ieev 
of iiiiiiiistakealile elarilv ale Millieienl rea.soii.s 1.,i 
• 111 ■ iiuei'.-'ioii from wlial some of us may ediisider 
.IS Ihe ■' natural order of tliiiies ’ 

111 tlie task of im|irovmt; the teeliliieal literati,je 
.'I our (l,i\ il is to he lioped that llie Kiiif|ish-s|iealviiii; 
mil ions M ill ael 111 s\ m]i,ith> « ilh eaeli other Ap.iit 
iroiii minor ami iiisijpiilieaiit dilferenees in s|ielluiir 
and jiuiietuat mn. Ihe pr. duel of llie American imiii 
of seienee shons no dilh'ienee fr. m that of one .,1 
Ills lirilish eolleaencs A fiiendly toleratieii. il 
not .1 eeni'roiis ap]iieeiiition, of work oveisea^ i> 
ner'ded lo faeilitale Ihe aeeeptanie of Knplish as Ihe 
'eiimtilie lanymiye ot the rioild , Imt staudaixLs me^l 
lie based jiriniariiv on siinjilii'il v. elarit_\ and ei,mini ii 
'Ciise, i.ither than on an adlierenee lo Jiahits ot 
jihraseoloey for the eonlinned toleration of rihicii 
there can he no scieiitilie justification — I am, Sii, 
ete , 

Iteikeley, ('.ilifornia \V. Al.r.KN 

April -'s, lin’d 


AIOMIC STRUCTURE 

Sir. Tie,, ri lie on m\ art iele on " Atomic Struct me 
(this \ ol , p m’dl. I Mould like to dii'eet attention 
to the eoiielii.siciiis inferred fiy 1 faiivillier (Cciiijtl'^ 
iiik/.. I!I24. 178. 17(i) Irom liis I'eeent determimilion 
of the widllis of the \ ray speefr.il ahsor[ition hand' 
eoiresiloiidiiie to the h-,. L,. and L, energy leieK 

ol tlie gold atom 

'Ihe I, lei els ;ire identilied in liolir's tlieory Midi 
the eight electrons h.i\ ing the total ((inuituin nimiliei 
2. .mil aie dnided into two snhgroiips of f eleelreii' 
ea< II. h.ii ing the ;i/nmilh,il ((luuitum nnmhcr.s I and - 
iespeetnel\ I ha\e indicated that the cheiiiii,!l 
pio|ierlies of llie elements, partienlarlj' with ree.'.ol 
to \a!eiie\ ,ind eo.ordination numher. do not had 
siilipoii to J’.olirs scheme, and point definiteli i" 
the eight ij electrons heing in tlina; .suhgro''ie 
lontaining 2. 2, and d ele(droiis, nilh tfu’ azimuth il 
ipi.iiilum mmiliers 1,1, and 2 respectively, and tlrd. 
in general, the mimher of electrons ill a subgroup f’ 
eipial to twice the azimutlial quantum mmil’t'i' 
instead of t,tiice the total quantum number. 
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DiiuvillitT, ac'repliiig that tlu’ widths of X-ra\' 
>pcidral <absoi'|iti()i) hands, am a nicastire of tfn.' 
relative niiinhcrs of the eleetrons in the groups to 
uhioh the bands ate due, shows that tlie L level 
eleetrons consist of three .subgroups closely apjtro.xi- 
rnating to the ratio 1:1:2. There being eight 
electrons in tin- level, the niinibe;-s in the snbgrottps 
are. therefore, 2. 2, and -t, tin arr.a.ngeinent idt'nfieitl 
u ith that inferred by tne from chemical considerations. 

fn \'iew' of the striking agreemeitt. between the 
. \periniental eviilenee from both ehentistry ,i,nd 
|ih.\sies, there can no longer be any doiibt^ tlmt the 
I, level does not. eontidn two subgroups of 4 eleetrons 
,,ieh, as po.stidated by Bohr. It i.s [trobiible that 
Itohr inferred his scheme in which tlu^ number in it. 
.iihgronp is etpial to twice the total (|uantum number, 
Inini the very imperfe<',t analogy with the I (pia.jitum 
jioii]), in which twice the total r|uanlnm number 
■o\<'s the correct number of eleetrons, as in helium, 
.1 number accidentally eipi.al to twice the ayiiriuthal 
.|uiintum mitidier. ft may be inferred from 
I i.iu villier s results that Bohr's .sehenm of e((Ual 
^idigi'ouj)S is improbable for the electron arrangenu'id. 
Ill any atom, and, in eon.se(|uence. that chemical 
I henries based on Uohr's ecpial subgrou|i .scheme, 

. II, the theories based on the invariable eo-valent 
rill iiiieal bond, the di.electronic junction neei-ssitating 
I«II e(pial sidigronps, are liased on an insecure foiinila- 
ii.m 1 am, Sir, &c.. .1. I>. .\|\ln Smii'ii 

( hemisti'V Ilepa-itment. 

I’lirminghani t 'ni\ ersit v 
.May 17, 11)24 

CO-OPERATION WITH GERMANY 

.■sii. In your journal there have been tre((nent 
Irierenees to the .state of (Jermany, and the possilulit \' 
111 eo-operation. I ha\e heim in (termanx for some 
I lull and have seen many universities heie, and to 
iin hand is the third ri port of the " Xolgerneinschaft 
lliiitsehe W’i.s.sensehafta society which oiganises 
I he iclief for nnivers’ties ami educational research 
in-i il III ions It gives -i nie rather good inlormal ion 
ell the need of (tevmanx, and whalevei' may he our 
"|iihiiins on the right and wrong of the war, there 
I III he no doubt that (Jermany is in great neial at 
I'll-cut. Happily the Dawes I'cjiort has dispelled 
the idea that a large bulk of (Jerman i apital has Jicen 
-I III .ihroad. Also il shows how the (ierm.in capilal- 
1 - 1 - liaxe given relief to their own ]ieople. for d tillis 
ci the relief is au])iilied h_\ (termans and !)S per cent. 
"I ill Hie ])eo])le sU[iporled have been supported by 
1 'Cl n I.IU money, anil only 2 percent. by foreign money. 

I u.isin the Knglish Seminar of the Herlin I'niver- 
\ I Ills morning, and they have a collection of books 
ni I'iiiglish dealing with war matters, in order that 
tir \ may get to know what the Knglish think about 
dll war. This .slniws how badly olf they are loi 
l'■!l-•hsll and American jiublii-ations, and scientilie 
■oi'l industrial journals, and the number of (lerniaii 
''lentdie and indn.strial people who see Knglish 
I'liMications f know to be very small. Travellers 
I'crmanv tell of the care with which Knglish hooks 
handled, because of the .scarcity of such books. 

. 'i ■ a jiractieal method of reaching and bettering 
iiiilii-t rial matters, may' T .siigge.st that niore copies of 


Clu'minlnj and Indnslnj he -.cut to (.lermany, either 
to this iSoi'icty or to jirivate mi'inhers ^ I can send 
addres.sea of peo|)lc who would be onlv too glad to 
receive them. jVfv own cojiies of the journal .are 
read with avidity by mam students I am. Sir, etc , 

H M!nv IV.xnn 

Beligidse (Je.sellschaft der Kreunde ((luJikcr) 

Herlin, W. It. Belireiistrasse. 2()a, 11 
May II, 11)21 

THE IMINOTRIAZOLES 

Sir,- - 1 have read 1 )r Ingold's erit icisiii of our win k 
(Carnclley ami Dnit) on lininotria/.olcs (this week's 
('hntti-ilrif and Indnsliif), | should not like to enter 
into any discussion in lhe^e cohiniiis as the jiaper 
relerred to will .soon a|ipear in the Scientilie I’ress. 
Hut 1 may jioint out that the I'.vpcrinieiit.il evidence 
given in tliat paper delinitely precludes the |iossihilily 
of 1)1'. Ingold's interpretation.- I am. ,Sir, etc . 

I’ K Di'TI’ 

The I'niversity, l.eeds 
Ifay It), 11)24 

IN PRAISE OF LIME 

Sir, 1 recently visited Wembley, .md after a. 

short- stay in the. ('ypriis I’avilioii. and e.vpericneing 
for the tirst time the famous (‘ypriis wine, 1 spent 
some minutes at the .stall of the Hiixton Linm t'om- 
|iany. The obliging jieople in charge handed me 
lili-rat-ure e.xjilaining it.s merits, and as these are not, 

generally known I give them to the best of my 

recollection : 

If your pastures yield Limii.ea, in prolu'ioii, Vou 
may know, vainly yon call on Ilygeia. soon to death 
your shce|) will go. " t^iiiek niv friends ami lose 
no time, oh give them lime " 

Hegiilate aeidii' ions, soon the pond-snails i|is- 
apjiear, liver Ihikes will tlii'ii like lions, he rarely 
found, hilt, here and there Kree from these (he 
.sheep will rhyme. "Oh give us linii'" 

If your lawns are rank with daisies, jilantains, 
yarrow and such vvei'ds. if the clover spreads like 
bla/es. and the gr.iss to langn.ige leads, tirst restore 
it to its ju'ime by adding lime 

'I’hen the siilph.ites ,ind the phosphates, nitrates 
and the jiolasli s.ilts, will ait with all the sjieed of 
fates, soon the lawn will have in. laiilts Fiiie.st 
grasses in spring-tinie, most reipiire lime. 

Limestone, Ihoii hast given (Jordale. .M.ilham, 
lladdon Hall and Hrough. whore from Wales. Xeiit- 
head and "t’orcdalc. miners send lead-ore and stuff. 
I’eericss among rocks Ihoii stamlest, Oods boon. 
Oh I'.an and I’nck's stone it the jiure,st thou demand- 
esi, reputation says Hnvtoiil 'I'liere the ipiarries all 
may elimb, admiring lime. 

Kiigineers and concrete makers, iron snieltcrs, 
mail surveyors, tinkers, potters, dukes and bakers, 
distem|ier-men .md house [iiirveyors, sing in synco¬ 
pated time, '■ Oh Hnvton lime."- 1 am, Sir. etc.. 

\'i;nv (,)r.vt-ii.-’ii:ii ('iiumist 

Xew castlc-on-Tvne 
May 17, l',»24 

jWe advise ‘'Very Qu.ditied Chemist' to avoid 
Cypru.s and its products for (he future Knrroti.j 
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PERSONAL AND OTHER ITEMS 

l*r(»f Sii' Win II J\tpc PHS. \\il^ a 

(■ofTcsjMXMlini:- tncmbcr of tlic A(M<lriny of Science's 
<►!’ ill*' Institnl dc France' at tin' nice-tniir lidd on 
May 12 

Dr. A K Macla'tli has hem apjaiinlrd KaaeU-r in 
f’licrnistry ni the I'mxcj’sily of Durham, aiul 
Mr. H. .1 K. Itfth.seui. K Sc , |i as ll(■(‘ll a|)|i()intc(l 
Ici'l^ii’cr if] clicinist r'y in tlic saiiii- I'niversil\ . 

Infill- I'nn rrsif of .Munrhcsicr, .Ml- A I). Hitcliir, 
M.A H V lias liron a|>|)iiinti'il Icrtnri-r in physio¬ 
logical rhi-iiiisti-y and the SiiMon-('arves Indiisfrial 
Kcscat-ch S(holar.shi|) has been awarded to Mr. 11. 
I'aitwisfle l!Se. 

Afr \\ (•’. W’yaft has been a|i|iointed (h-inons- 

trafor in elKinisfry in the [an\ersity of Slieflield 

’I’he rS Xational Academy of Si-iences has 
awarded its .\eassi/. medal to () S. Pcilerson, of 
Sweden, foi his sfudies on 1 he ehemistrx' and ]>ii\-.sie.s 
of (he se,i. 

Dr. ('. ,\f Sline has sneeeeiled Dr ('. b. lieese, 
who has relired from Die post of head of the eliemieal 
department of K. I. dii Pont de Nemours and t'o. 
Dr. Stine ha- lieen eneaged in re.seareh work for the 
dll Pont ('ll siii.-e I!)il7, and he did valuable work on 
exjilasive- during the war. 

tJraiits aiiioijiitine to £17.') liai’e been awarded by 
the i\linislr\ of Agrieiiltiire to Sir John Hnssell, 
Prof. I! Pnnnetl, Dr. N. M. Comber, Dr. P. A. 
Kei-n, and i\lr. (!. W. Uobinsoii, to enable them to 
represent agrieidlural seienee in (treat Hritain at 
iiiternalioiial eonfereiiees and eongre.sses 

'riie late Mr. A. F Wenger, the founder of Wengers, 
ehoinieal iiiamifaetiirers at Stoke-iiiion-'rrent, left 
i'!l(;,!)(il. 

Mr. J W. la-iteh, li.Se., of .f, W. Ja-iteli and t.lo., 
Milnsbridge, and Dankshear, Wiekstead and Co., Ltd., 
left, e.state of the gross value of £l(ij.-t7(l, with net 
jiersonalty. £l((l .JSJ, 

The death is annonneed of Monsieur IfethmonI, 
[ire.sident of the Soeiete Kli-i-lroMi’tallurgie do Dives, 

-At the recent meeting of tlie .British I'aiipire Steel 
Corporation the following re.sideuts of (treat Britain 
were elei ted to the directorate Sir A. Trevor 
Daw.son, Bart,, lit, Hon. the Viseoiinl Fnrne.ss, 
Bt. Hon l.'iid Invernairn, and .Major-den. Sir 
Newton MlIIIII- 

The death is annonneed of Mr, 1' Jainie.soii, 
formerly ieetnrer in agricultural chemislrv in the 
(uiiversity of Aberdeen, and one of the original 
fellows of the Institute of Chemi.sti-\'. 

We. regret to anuoiinee the death, after a short 
illiie.ss. of Mr. Bernard Laiiorte, ohairnian and 
governing direelor of B. I.aporte, Ltd., chemical 
manufacturers. Taiton 

Owing to the strong demand for arsenic, for the 
manufacture of inseetieides, the tailing dumps of 
the Nova Scotia gold mines are being concentrated. 
Several thoirsand tons of concentrates, containing 


about Xt jKT cent, arsenic and averaging S50 per ton 
of gold, are ready for transportation from Ifalifax 
to Antwerp, Bi-lgium. There are large quantities 
of tailings available in the vicinity of the old workings 
of Nova Scotian gold mines. 

Sii- Archibald Mitchelson, represonting the British 
shareholders of the Porcupine Davidson Ck)., reeentlv 
\ isiteil tlie mine whilst in Canada. 

Clieniists’ Me<.'lhi.i;$ in Canada 

Tlie annual meetiiigi: of the ehemi,st.s of Canada will 
take place at Kingston, Ontario, from May IK) to 2tl 
On May 2(1 the Associate Committee of Chemi.sts 
of the Advi.sorv Be.seareh Council will meet, and 
.several papers will he j)re,sonted and discussed. The 
eomliined sections, in Canada, of the Society of 
(Ihemieal Tiidiistry, will assemble on May 27. Pajier- 
will be read and discussed during the day. d’he 
auuiial dimier will take place, in the evening, at Hie 
Cataraipii Coif and t'oiiiitry Chib, followed by a 
smoking eoiieert. May 28 will be devoted to flu- 
annual iiieetiiig of (be Canadian Institute of Chemistri 
At 8 p.m. a public aildro.ss, upon a chemical tojur. 
will he delivered by .Mr, (Jilmoiir, in the Convocation 
Hall of Queens University. The last day will consist 
of vi.sits to the Canadian L leomotive Works, and tin- 
Boyal Military College with reception by (he Coin 
mandant, .Sir .Vreliihuld Muedonell, during (he 
toreiioou. Tlie atti'riinoii will he devoted to a tom, 
by steamer, of the famous Thousand Tslands, sujipei 
being .served at the l.sle of Beau Bivage, returning a( 
night to Kingston. 

l.awL'S and (iilbert 

In view of the great iutere.st of evei-ytliiiig liertiiiniiig 
to the Bothamsted Agrienltura! Kxperimeiital Station, 
we are glad to I'eprodiiee, by permission of the J'iiiie- 
Publishing t'o., IJd., tiie following letter from Sn 
John Kiis.sell, F.U.S., which appeared in 7Vn’ 7’/w( - 
of May 17. 

" It is desired to obtain at Rnthamsted as complete 
as possilde a eolleetioii of letters of Jaiwes and (filbert. 
tlie great founders of the Hotliainsted Agrieultural 
Kxperimenfal Station, and of MSS. relating ti' 
Rnthamsted it.self in the days when they w'ere .still 'u 
charge here. The purpo.se is to gather materi.il 
which can be used for writing a liistory of their worf 
for the (levelo|)ment of a.grieultiiral seienee in geiiiT.-d 
and of Jfritisli agrieultm-e iii iiartieular. My ohjeel 
III writing is to ask if any of your readers havin'.- 
letters by Dawes and (iilbert, or M.SS. relating I" 
Kothamsted in its early days, would be good cuougf 
to present them to the Bothamsted library, when 
they will be adequately ])reserved so (hat tlii-y can I" 
utilisi'd for the |mr]io.se indicated above, and, wlii-n 
the task shall be attem]ited, for the tracing of tin- 
history of the devel(i|iment of seieiitifie agriculture." ■ 
Sir John Rassell, Director of the Bothamsted Kxjieri 
mental Station, Harpeudeu. 

Hrraluiii 

III the article on '' The Corro.sion caused b' 
Products of Combustion of (.'oal Gas,” published in 
the issue for May 10, on line 9, col. i. of p. 507, fm 
“ nist ” read “ hurt.” 
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REVIEWS 

iiRCiANic SynthK sns. Vol. HI., edited 1)3' H. T. 

Hlakkk mid othere. Tp. vd 104, New York: 

John Wilev and Sons ; London : Cliannian and 

Hall, 1923. Priee 7,s. Cd. 

The third vohitne of organic preparations, which 
laa now been issued hv the indefatigahle “ editorial 
Doard,"’ will, like it.s predeoeR.sors, he warinli' wel- 
Ilined hv organic chemists. The ohject and scope 
if these volumes is already' well known. It is a 
iiattei’ of only too common experience that a large 
iiimherof preparations, which are copied from original 
aiipers into hooks on practical organic chemistry- 
,\il limit being rehearsed in detail, lead to failure, 
.iwiiig in many eases to some small hut. essential 
.iiiiissiori, 'I'heii, again, the, preparation of eonimon 
■ ii'ganio iiiateriiils can ofien h(> improved hv sonu' 
.light modiliention of conditions. In these volumes, 
die contents of which are subject to rigid revi.sion, 
■ic have not only methods, but the best ayiiilable 
iiethods for obtaining a given result, and in this 
vi'iiy the eheiiiLst yvitlioiit ready' access to tlie.se 
i.roducts may prepare them for himself without, 
uaste of time aiul materi.Tl or a trouhlesoiiic search 
through references. 

collection inde.x of all the preparations so far 
i-^!ied yvitli the number of the volume in yvhich they 
iippi ar is now being published -with each neyv volume. 
M. that it will be easy to turn to tjje method rerpiired. 

The aiithor.s again invite eo-operation. If thi.« 
Mpiest yvere generally acceded to, especially on the 
|iirt of those engaged in industry, a much larger 
.icioiiiit of u.scfiil material W'ould be forthcoming. 

\Vc olTer our grateful acknowledgment of the 
ileinterested yvork so far accomplished and our hojie 
that it will he eontinued 

,1. H. Ciiiiun 


hiu'Mizi.’on nnit Koi.iiuui.kiirio. I?y Prof. Dr. 
Hbrukiit Krui xnr.K II Pp. viii f h'>7. Leipzig 
Akademisehe WrlagsgcselLsehaft, 1924. Priee 
(i gold marks. 

This volume is introduced as an abbreviated 
'i-rsion of the author's well-known " Kapillarehemie," 
designed to ajipcal to a yvider circle of readers than 
I hat standard treatise, noyv in its third edition. It 
"!ten happens that the author of a. large .scale, 
oilinne is so obsessed by the importance of yvhat he 
li IS previously yv'ritten fliat he is unable to express 
the essence of the .subject in a smaller eomjia.s.s : 
hat there Is no trace of that incapacity in the present 
«iirk. Mathemalical deductions, references to litera¬ 
ture. and the mass of iletail which is calculated to 
i!i-.coiirage the reader w ho does not specialise in the 
'abject, hay'c been carefully elunhiate,d, and the 
I' -ult is a charming and useful introduction to the 
I h. nii.strv and -jihysies of colloids. 

.Vs in the larger w'ork, the first half of the book, 
alter a stimulating introduction, ts devoted to the 
(.'< neral propeidies of surfaces of v'arious kinds, yvith 
■'I'lue emphasis on adsorjition and catalytic etfeets 
III surfaces. Thks preliminary’ matter might make 
'lull reading, if it were not ioi the illunyination of 


every page by copious examjiles which indicate tlu- 
wide.s])read applications of the conclusions sum¬ 
marised. The jiroperties of sols and gels are dealt 
with in the .second half of the book Only a few 
mefhod.s of preparation are given. Inil the general 
conditions of stabilify of .sols and the distinctive 
behaviour of gels are di.seiissed in more detail. 

The book is uji-to-date in spite of it.s small size 
’Technical applications are introduced to illustrate 
the general theme and not relegated to an ajijiendix 
as is frequently done, and the students of medicine 
or technology for whom the y-olume is specially 
intended yiill tiiid innumerable jioints of contact with 
thi-ir oyvn sciences brought out in its pages. 

ft may' be remarked, ineonclu.siiai, that the language 
of the book is remarkalily .simjile thriaighout, and 
that the printing and jiajier. like the price, are of pre- 
yvar standard. 

P (' b 'I'nouM: 


D.ys KHDbi,. Rv 1)R. I>. Kissoinc, Vbinograjihien 
aus dem (iebiete der Fett-Cheniie, edited by 
Prim'. K. 11, Ryrnit. Part Y. Pji. 14li 
Stuttgart : Wi.ssenschaft liche Verlagsgcsellsohaft 
ni.b.H,, 1923. 

Unlike its classic name.sake by Kngler, this volume 
is of a haiiily size and deals with the technology of 
petroleum in four ehajiters. It is devoid of extran¬ 
eous matter, padding and elementary treatising so 
frequently met with in petroleum publications (tliose 
in Uermaii not excluded), 'riie tirst chapter deals 
with the origin and chemical composition of (Hdroleum 
in It) pages, its chemical and physical jirojierties in 13, 
its hi.slorical, geograjihical and geological data in .V, 
and its yvinning, storing and transporting in a further 
tiv’C pages (lhajiter 2, consisting of .some .'>9 pages, 
deals with .all that is imjiortant in the relining of 
crude petroleum in general. Chajiter 3, similarly 
concise, i.s dev'oted to the application of jietroleum 
and its jiroducts, ami Ohajiter 4 deals with the 
analysis and testing of petroleum jiroducts, Tn 
discussing the splitting uji of jietroleum into its 
various yvell-kuown jiroducts. Dr Kissling Hr.st 
give.s an outline of the theory underlying the di.s- 
filiation, condensation and cliemical treatment of 
t he dist illates, and then folhnv.s it iiji yy ith a de.seiijition 
of the jinu'tieal application of the theories, giving 
details of the, ajqiaratus used on works scale. The 
author finds room also for a short di,seus.sion of the 
methods for treating the oily oiitHow waters from 
condensers efc.. .-Hid sjient chemicals from a crude 
oil retiiierv. The hints the author gives to retinery 
Hujieiinti'udents in connexion with retinery jiroce.s.ses, 
jilant and general sujxirvLsion are very jiraetical, and 
no less valuable are those ifcaluig w'ith lire jireventiou 
and lire jirotection measures, yvhich jirove Dr. Kissling 
to be something mori' than a w'ritcr of technical 
books. There is a eom|>rehensive name aiul general 
index which adds considerably to the value of the 
book, and altogether this volume should be of 
Jiraetical use to all interested in ju'troleum, yvhether 
professionally or commercially. 

J. H. ANFti.ooori' 
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PARLIAMENTARY NEWS 
HOUSE OF COMMONS 
Sak'^uardiii^' of ftidusUic!!: Act (<ia'' Mantle^} 

Ar)s\v(‘rii)«^ ]\[r Afi AIfX.UHlcf said Ih.if 1 h‘ 

had fccf‘i\('(1 a luftlaa' af)(>li( .it i<iti ttcni fiM 1 l^ i)> lfi<* 
‘ 2 as-matitl(‘ Iradr. askmu!; for tli(‘ appoinliiM'nt <»f a 
roiiirnitlcr of iiujuii y iindci I’arl li of I hr Sair* 
iiuarrliiifi cf lMdll^l^I<^‘^ \<t, ir inN'i'.Ntiralr liir nrw 
^'Oiulithnw wliirli ita\r aiiMii as a rrsnit of ihr retail- 
lislujM’fd <)l (irunari tra<l(‘ (ni a linld itiark 

ha^'is : fir had tiow rrrrivrd fro7n llu* ai)|)ii<aiit.s 
r<-r'faiti Mi[)plritirntarv intiaaaation fo? Mhiah In* liad 
ask<‘d TIa' sl.ilrinrnts madr \\rt(‘ iK-iiir (ai’( fully 
roJi-odrU'd. and it uas ln»|ird that it uouhl hr po.'ViUlc 
to Karh a ilrri>i(»n at aii (‘arl\ date- (May II ) 


COMPANY NEWS 

BRUNNER, MONO & CO., LTD. 

Thr nrl profit for f hr \(.mi‘ riidrd Mat. h ,’M aiiionn- 
ti'd ((» L'I (a^^ain>,t 'JldUitl 29a in l lir ina (< dinr 

yrar) With l'SS.91! Inon^^lit toruaid, tln-ir a 
total ot IS.") to l»r dr.dl witli. Thr [iirtrlrllrr 

di\idrnd tidNt"^ l.’JCttJHtO. and thr dixidmd for tlu' 
w Indr \ rai‘ on tin* ordinar\ >ha k s (Itfl pri rriit . less 
(a\, arani'^t II prr <rnl ) will rorpinr VI Jtld.lfSlh 
I'lir amount tr» hr placrd to 11 m* iimirral !rsri\(‘ is 
VNS,(tl.‘» (a'.fainst ft)2.2!o). \\liilr tlu* suspriwr a(‘ronnl 
ri’rri\r.s V!ot».(Mi(t (auain.'^t V22o.t:P(t). |ra\ana •.'Sh.4S2 
to h<- rairu'd forward. 


ROSARIO NITRATE CO., LTD. 

A final dividrnd is j\*c(iininrnd(‘d of h prr (-(.nt , 
Irs.s ta \ , ill rrspect < 4' 1 92*h niakin ;2 a I ota I disl rihut ion 
tor tin* U‘ai ol II prr lauit (.-.k^inst !(> prr mit for 
tin' prrrrilini: arrotinlinn priiV'd oi 1.7 iiionth'^). A 
suin of VI9,ti7l Is to hr afiplu'd to <l(‘{)r(‘riation. and 
V29,I79 raiiird huwaid (aj^ainst 12S,(114} 


NOBEL INDUSTRIES, LTD. 

'Thr ilirrrtoj's announr<‘ that tlir M oults ot tlir t<»n- 
stitiunt and as.s(u-Mtrd <-oin])anirs for 192.4 rnahlo 
I lo'in to (h'rltirr a dividend on tlir oiflinaiy sharr.s a.s 
.d flid\ I, pa\al>li- on that datr, on a(’<'<>unl ol tlu' 
yrar 11*24 ot S prr r('nt . Ir.ss tax. In 1922 thr 
flividrml was 7 pri' (rut It is pi'opuMal to iiKit'a.sr 
thr sptH i.d mvr.sluiriit ns('i\r aua.unt h\ l'lti(>,t!llt) 
(apiin,-.t V.">t)9<i9) to V.7(^(t.(:c9. and to add VlKt.tinO 
to tin- halaiar hron^dit i<uwaid. inakinr tin' total to 
hr <'airird toiw.iid V(i.‘i(P( ( (i Thr nrnrial nirotilH/ 
A\ ill h(* Ju'ld in Srp|«-nihri. 

CASSEL CYANIDE CO.. LTD. 

'I'hr diiactors aniiouiaa' that t firy )iav»‘ irsolM'd 
to pa\ an infrritn (livi<lrnd of .'id |K*r sh.in', Irss 
inronir tax .d Is. lid. in thr V. ’I'hr tlividrnd will 
In' ]>aid on dunr 2 to all shara'holrlrjs on tlir Tri;istri' 

at Afay 10, 1924. 


LEGAL INTELLIGENCE 

NITROLIM AS A FERTILISER 

tin .7ra\ in tlir ('oinnuMcial (\mrt, King's 

IkiK'h l>i\ision, Mr Justiia' Mailharfu' heard mi 
a<tion h\ Mrssis. I'attulio Higgs and Co., Ltd., 
of High StK'rt, Ortiinglon, Kent, an<l Dundei*, 
against thr .Vnglo-ContiiKuital (Juano Works, Idd,, 
i>{ l>ork Housr, liilliter Str<'(‘l, K.(’, riaiiniiig damages 
hu' alleged hreaeh of eontr.irl and hreaeh ol warranty 
upon the '■ah' of a fertilisrr known as granular 
nil rolirn 

For the plaintitf ronipan\. it was stated that they 
purrhased sruue I2d tons of the f<*rtilis(“r for V12.77, 
Ixdieving it rontaiiU'd \alunhle nitrogcai in a form 
proper and Miltahlr to h(' mixed with certain otlier 
ingreilieiits. 'they alleged it was not as warranted, 
d'he defendant rom]>aiiy deni('d that iJirre was any 
rxpix'ss uarraiily or inijilkal wari'anty and <daime<| 
that the lertiliM'r was in arroidaiu-e with the ron- 
tr.u-t. 4 h<‘\ also said tliry did not know’ the pur- 
p.»>rs toj- whali tlu' iVrtilisri' was I'capiiri'd, that 
iKUie of the ingi(aliriit'^ in tlie mainiri* was mentioned, 
and that tlu'ir was no inpdied eondition as to its 
liturss lor an\ p'aiticular puipos(*. Kviik'tua' was 
< al!ed on hrhalf of the ])laintin company in snp()ort, 
of their ra.se. and it w.is also slated that tlu-\ )o-.i 
inan\ of their Srollish rustcunrrs. 

At tlu' ir''nmrd lu'aiing on .May Hi Hr. .1 A 
\ (H'lrkrr gav<' rsidrnrr on the results of liis ,inal\s('s 
of tJie uninixed giainilar nitroliin find of tlu* plaint ill 
(•(unp.iny's romtionnd inannn' mixture, d'lu'rr w.is 
nothing, lu' said, in tin' rimstituents which the 
pliintifTs used to mix witli the nitrolim, nairu'ly, 
nnniatr of pota-'fi, ]Hfripitatrd hoiu', and rarhonatr 
of lime, that would pnalma' thr rh<‘mira) hody 
wliirh the plaint ill <'ompan\ saiil ]>reven1ed the 
nitrogen jn tlu* nitrolim lieing riaidily availahk' for 
the [ilants. Afr L ,h’ Strong, for the drlendant 
ronipany. expii''-"!d the opinion that the mixtinr in 
pueslion was ini.'<iMt(>d for potato crops. l9nllnr 
r\idi'iice wa> rallr<k aihl lu'aring ailjouriied until 
.Ma\ 19, wtien it was argued lor the jilaintilf eomj*any 
that ihr suh^taiiii' eoiitrarted to In' S(4d w.is a 
nitrogi'ii h'rlilisei whose nitrogi'ii was readily a\a3l- 
alilr, hut t)ie stutl '.upplird was not that. It was 
rynleiided Hud tlu* jilaiiititls' evidence rstahlishr<l 
that the nitrogrii was not availahle in tJie matiiial, 
and that the stnif did not work as a nili'ogrnoii' 
iVrtiliser slaaild do The (’videuee. called for tin- 
defendfints did n<,| di^plari' that. 

Afi’. .Iii‘'‘ur Haiiharlie, in giving pidgment, sai«l 
that the [Tiintilts rontemh’d that wliatevt'r tia' 
niixlui'<‘ was the nitiogm should have .shown its<)i 
Jit the earls stage of jilant desI'lopment. 4’lu i' 
was no snggc.stion that anxthitig jii the jnixtiio' 
})revento<l the op<'ration of the graiiular nilriTin 
On the w hoh‘, hr had ronir to the <'onchisioi\ llial n* 
th(' nitiolirn drli\<‘r(‘d to jiljiintitls tlu' nitrogen was 
not in a form whirh couM he r(‘adilY assimilat''! 
h\' plants, 'riiri'i'forr as plaintiffs did not get what 
they ]Kdd lor, they wi'ie entitk'd to a. return <‘l 
the pnrc-has(' (irii loss the value of the lime wlia ii 
tlu' nitrolim (ontainrd. ’I'heH' woidd be judgment 
for plaintiffs for VI 17.7 and ei'sts. 
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InauotheronsotlicAiijilo-ContiiKiitalGiiaiioWoiks, 
Ltd., sued Nitrogen Feitili.sers, Ltd , for damages 
ill respoet of sales to tlieni of graimlar nitrolim in 
alleged fireaeh of repre.seiitations or aiirraiitie.s 
contained in |ianiplilets or leallets. The ])laintills 
claiined to lie entitled to lie indennniied for damages 
for wliieli they had heen held liable. Mr. .Iiistice 
I’ailhaelie, .said that, the plainl ills' pimcipal witness 
said he did not rely on the pamphlets and leallets, 
.Old another ilillieiiltv was in fact that the lAI tons 
III' nilroliin in this ea.si' had heen Kept Irom one lo 
luo years. It deterioiated liy Kee]inig, and hating 
legard to the fact that some thousands of Ions of 
the nitrolim had heen sold and no eoniplaint made, 
lie thonghi there must hate heen something specially 
along with this Igll Ions. In the eirennistanees 
he eoiild not pa.ss on to the defendants Ijie damages 
uhieh the Anglo-t'onliiiental (Iiiano t'o.. Ltd., had 
heen orderi'd to Jiav, and judgment must lie letnrned 
hii' defendants, with eosts 


REPORTS 

llii'oirr ON 'I'lii: t'( im\ii:i;( i\r, Inoisikim. wo 
Imoso.mic 8n'i vrioN iv Itma, Dia hmukii, 
I'.Il’I!. I?\ .1 II. II i;mii,|{si IN and IT. (' .\ 

<' tni'liNTicii. t'ommereial Secretaries, liome De¬ 
partment of thei'se.is Trade D]i. !M'i H .M 
Slatiojiery Dl'liee, l'.|w.| I’rice 2s lid net 
Great strides have heen made liy the Government 
m Itl’-'it in estahlishing a sluing eeonoinie ]iosition 
lor Ihe eoiinlrv .\n e.xtended and more siriillv 
enforced svslem of ta.valion lias heen put into lori e. 
Old economies elfceled ,dl round in ailminist rat ion 
• osts The e.xchange is now stable .ind Ihe halam e 
ol 1 1 ,nle (in the w idesi sense) is heliev ed I o he fa\ oiir- 
lile. 

I'omph'le ligiircs tor Iil22 show impnits v.diied at 
| i,77llNt.S million liie, i ml exports at !l,2fl7 mill lire, 
ilic adverse halance hei.s about I’.'ilKI mill liie nioie 
lli.in in 11)21 (rf. ('him. iiiul Ind., 11)22, tili2) The 
il'.'iires for the tirsi half of 1 !)2il show im]iorts 1)1)72 mill, 
Inc, anil exports .t,S,S7 mill lire; both show an increase 
over the correspondin,e tigiires for l!)22, bill a l.irger 
idvcrse balance. * 

The country w ith the biggest trade with Italy is Ihe 
I lull'd Stales, Great Hrilain doing about half as 
much. In Ihe tirst. six inoulhs of 11)22 imports from 
diiseouutry amounted lo 1117 mill, lire, and e\port.s 
ni .71)1 mill. lire. TIu' |)iineipal items obtained fioin 
ihcal liritain are coal, textiles, machinery, iron and 
'lei'l, and lish, whieh togethej- make up .SI) per cent. 
"! Ihe total. Demands for coal from this eoiintrv 
7 iv'e been alTei'ted in recent vears by the supplies 
uom Germany as reparations, Tim textile trade in 
I'L';! was satisfactory. There is a considerable de- 
nemd for Hritish heavy eheiuieals, .snob as caii.stie 
"d.i, sodium bicarbonate, eopjier sulphate and 

■.. sulphate ; other ehemieals are sup|ilie.s 

111 .lugoslavda, Germany, and the United States. 
I'litish painbs and varnishes are in demand, hut now 
luve to meet local eomtx'tition. The market for 
liiitish earthenware, china and glass is re.striefed, 


only the be.st qualities being ,ible to eomjieto in this 
market. 

Ttalian induslries ,siitiered in 11)22 from Ihe universal 
depression, an improvement being noticeable a.s the' 
year advanced. The silk industry, the principal 
manufaeturiiig industry in Ihe eiaintry, had a good 
year, whilst other textiles also showed some un|)rove- 
ment . artitieial silk manufacture has reccully be¬ 
come important. The ehemical industry picseuls ,i 
normal aspect. Siqierpliosphates have doin' well, 
owing to increased home demand, and the niamd'ae- 
tiire of dyes and si)a|is inereased during Ihe ve.ir 

Kiiroiir ON Tin, 'I'u.vni: v.-.n t'o.viMuuiK of Uvst 
.ViHic.v, 'ro SFrTUMiimi, l‘.i22. By Coi.. W. II. 
Fii VNKl.iN, t'.B.K. DSD, H.M. 'I’rade Com¬ 
missioner, K. .'Vfrica. Deparlmi'iit of Dvi'iseas 
'I'rade, I’p. ■h’- IT.,M .'slationeiv' Dflicc, 1221, 
Briie Is. (ill. 

The stal isties given in this leporl cover in detail the 
\ear ending December 21, 1!)22, though a few ligures 
.ire available for Ihe si.x months following. Exports 
are increasing and Ihe [lolitical.situation has improved 
siiu'c Ihe statement of the Imperial Govi'itimenl s 
policy regarding Ihe Indian comniiinity Coastal 
exports in 1222 .uuounted to ,t2,72t>,S()2, and imports 
to t!l,22ll,.242. Exports of eottoii from Uganda in 
1222 were 1)1,1)41 baic.s, in the first six month.s of 
1222, 1)2,7110 bales. Taiieanyika Ti'rritory' and 
Kenya Colony' also exported collon to a relatively 
^mall ('Xtent. Cotfei' <'\|)orls fiom Kenya and 
I 'ganda in 1222 were 122.201 ewt , and from Tangan¬ 
yika, ,'s,7,42s ewt . eonsidi'iably more than in 1221 ; 
I heri' is a gi'iier.il im U'a.si' in Ihe .'uri'agi' put under 
eolfee. 'The pi'iiod under review has witiu'S.si'd the 
ek'aiing of old stocks of skins and hides, though the 
niarki't has now qiiU'leiK'd, owing to cessation of 
demands from Europe ,ind .\meriea. Small parcels 
of I'gaiida, Bara, rubbi'i' have heen di.sjio.sed of, anil 
planleis have been I'lieouraged to resume tapjiing; 
foi Ihe t Vara of 'Tanganyika Territory, however, 
there is but small demand, and production .sei'ins likely 
to cease, /anrihar is an inqiortani collecting station 
for copra, of whieh about ]2,.7tK) tons are exported 
anmi.allv. .\ notable increase has occiirri'd in the 
exjiorl of oilsi'cd.s ; about SCIIDt of col ton seeds was 
exported from Uganda in the tirst six months of 
1222, against. 2441) I. in 1222. and 12.718 1. of ground 
nuts were evjiorlcd from I’ang.inyika in 1222, against 
.S44St. the (irevioiis year. Exports of Magadi 
soda pr.aelieally ceased last ,\pril, and are not likely 
to be recommenced until Ihe reconstruction of the 
eompaiiy. Some ]iro.speeling for minerals, ini'n- 
tioned in the last report (rf. ('hem. and Ind., 1222, 2S1) 
IS still .going on, and a promising gold-bearing .seam 
has bi'cn discovered. The exports of mica from 
Tanganyika are ineri'asing. 

Of the import.s into the ari'a cotton jiieee gooils 
form about fuie-lhird. About. 10,1)00 I, of eenient 
were im[iorted in 1222, .Vorwegian competition being 
.strong, whil.st in china and glassware Germany i.s a 
serious rival to Great Britain. The United Kingdom 
predominates as supplier of iron and steel good.s, 
but European competition is strong here also. 
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MARKET REPORT 

T!h 8 Market Report is ooinpilod from aptn-ial iijformation 
ri^eoived from tlie Manufaclorors. <-onrone'«I. 

Uriless othcrunae stated the pn<'es quoted hdow cover fair 
quantities y\^t arui naked at sdfers' tvorks. 

GENKKAL HEAVY CHEMICALS 
buBinotis i.s maintained at a Kutisf/edory level vjth a fair 

export busino.sB and very Hfe.idy values. 

Acetic Acid, 40% tocli. .. £-4 per ton. 

Acid l-fydroehlone .. 9d - <»s per carboy d/d., ac¬ 
cording to purity, strengtii and 
lo(!ality. 

Acid Nitne 8i>'‘Tu .. i‘-M lOs - £27 per ton makers 

work.s a<‘cording to di.striet and 
quality. 

Acid Sul/iliiiri<. .. .. Average Nalionnl prices f.o.r. 

inakerK' works, wdth slight varia¬ 
tions up and down owiiig to 
local corisidc'rntions : 140® Tw., 
Crude Acid, C.5 h. jx'r Ion. 108* 
'fw.. Arsenical, £.') lOa. jjer ton. 
l(»8''d\v., Non-ntsonicul, £0 I6s. 
por ton 

Aiiiinoniu .Mknh .. £0 15s. ]jer ton. spot, Hehvery. 

Bloacliinu IVwder .. Spot £11 d/d. ; Contract £10 d/d. 

4 ton lots. 

Bisulphite of Eitno .. £7 jxm- tofj. j)ackagos extra. 

liorn.x, CojiiMien-ial - 

Crystal . . . . . . £2o pi'r Ion. 

l’owd«*r . . . . £20 per ton. 

(l^n’kojl 111 2 cwt. hags, carriage 
paid any fitati<»u in Croat 
Ihitain ) 

(Calcium ("'hlonde . . £."> ]7s. Od pi-r ton d/ii. 

PottiHh (,'ausfic . . . . £.’10 -i’lh‘1 per ton. 

Potass, bichromato . . ojd. p<*r lb. 

J*otass. (.!liloiato . . . . 3d —’Ud. pi.'r If). 

Salamrnoniac . . . . £32 per ton <l/d. 

Salt Cake . , . . £4 KM. per ton d/d. 

SodaCmislic .. £17—£19 lOs. por ton, according 

to qualily. 

Soda Or\‘.stals . . . . £."> .5s -£"> U)^. per ton ex railway 

d»‘|>otH or poits. 

Soil. Acotalo 97/987,, • • P'*'’ hui. 

Soil. Butarbonale .. £!0 lO.s per ton enrr. jiaid. 

Sod. Bichronuili* . .. 4lil. })cr Ih. 

Sod. BiHulphito Powder 

hO/(>27{,.. .. £18 £19 per ton ae<;ordtng to 

quanlil v, f.o.h , 1 ov\t. iron 

druiris includeil. 

Sod. Chlorate . . . . .‘Id per Ih. 

Sod. Niti'ato refd. 9(J7(> .. £13 5 h—£ 13 lO.s. pi^r ton ox 
Li\erj)ool. N'orninol. 

Sod. Nil rite. 109*/,', basis £27 per ton d '*1. 

Sotl .Sulfiliide <-(>nc (>0/(}.'> .\})out 11./> per ton. 

Sod Siilj)li!l<\ P<'a (?ty'>t. £1.") p»'r ton J.o.r. f,r>tidun, l-cwt. 

mclialcil. 

lUJHIJLR CIIEMICMS 

Antinioiiv .'iilpiad'- 

(lolden . . . . .‘.pi I . 4d. pi-r lit . uceoreliiu: to 

• I'lahl \. 

CriniBoii .. .. I3d U (5d. per lb., according 

to qnahtv. 

Arsenic Sulphide. Yellow’ Jjj. per U). 

Barytes . . . . . to £h 1 .'h per ton. accord¬ 

ing (o <]uality 

Cadmium Sulphide .. 3- 9d peril) 

Carboe\ Bisulphido .. £24 - £2I» ])er *^011 ais'ording to 
quant ity. 

C.irboii Black . . . . I)]d.—0|d. ])er lb. Market fiimer. 

Oarbr.ii Tetrachloride .. £.50 per ton, drums free. 

Caromiuin Oxide, green .. Is. 3tl. per Ih. 


M42d.—64d. por lb. Oeniand verj’ 

Indiarubbor Substitutes, ] bri.«5k. Prices likely to remain 

Mdiito and Dark 'j steady owdng to lirmnoas of 

L, rapeaeinl oils. 

Lamp Black .. .. 43s. Oil. ]>or ewt., barrels free. 

l..cad Hjqiosulphite .. T^d. f>or lb. 

Lithoponc, 39% .. .. £22 lOs. por ton. 

Mineral Rubber “ Rub- 

pron ’ .. .. ,. £15 lOs. per ton f.o.r. London. 

Sulphur .. .. .. £10—£12 por ton, according to 

quality. 

Sul|>luir Chloride .. 3d. per lb., carboys extra. 

ThiocurliamlidG .. .. 2s. 9d. per Ib. 

^’omullon, pale or <loep .. 5s. Id. per lb. Much dourer, fol¬ 
lowing rise in qui<;ksilver. 

Zme Sulphiilo . . .. 7^d.—Is. 8d. por Ih., according to 

quality. 

WOOD DISTILLATION PRODUCTS 

Acetate of Inline— 

Brown .. .. .. £14 lOs. por tor. d/d. Demand 

active. 

CJroy .. .. .. £19 £20 per ton. 

Liquor . . .. ., 9d. por gall. 32® Tw. 

Cliarcoal .. .. .. £7 .5s.—£9 por ton, according tt/ 

gnido o^id locality. Market 
steady. 

Iron Liquor .. .. la. 7d. per gall. 32® Tw. 

1.9. 2d. „ „ 24® Tw’. 

Red Liquor .. .. lOd.—Is. por gall. 14/15® Tw. 

Wood (Veosoto . . . . 2s. 7d. jxu- gall. Unretinod. 

Wooil Xajihlha — 

Miscible .. .. 5 . 9 .- .5s ,3d. per gall. 60% U.P. 

market al iltej-. 

Solvent .. .. Gs. Oil-—l>s. per gall. 407''o O.P. 

Fuirly good (hnnand but litllo 
otlcnng. 

Wood Tar .. .. £5 per ton. 

Brown Sugar of Ix'ad . . £49 per ton. 

TAR PRODUCTS 

Acid Carlxilio—- 

(.‘r\.'.taU .. ... 7d. pt'i* Ih. Better mf|nii\ .it 

r<‘duce<l jirice. 

CnuloGO's . .. N lOd.--2.9. per gall. JMutket 

Hither Hat. 

Acid Ci eM\ he, 97’99 .. 2s Id.- -2s 2<l. ])er gull, neiiumd 

still good. Market firm. 

Palo 9.57y • • • . 1-9. 10(1. —28. per gall. Stoud\ 

demand. 

hark .. .. .. J^. lod.- -Ls. 1 Id. pi'r gall. Slejul\ 

business. 

Anthracene Paste 407o •• 4d. per unit per cwt. Nomin.ii 

prioG. No business. 

Antiiracono (>il— 

Siraim<l . . . . 9\d. ])ei- gall. \’erx' qniel 

Unstrained . . . . 8jd.—9d. por gull. 

Benzole—■ 

Crude <).5’s .. .. lOId.—la. por gall, ex work'* ic 

tank wagons. 

Standard ^^ot^)^ .. Is. 4A(l.-“l8. Od. per gall, ox work- 

in tank wagons. 

Pure .. .. N. SJd.- 'Is. lOd. per gall 4'-\ 

works in tank wagons. 

'ruhM.I(‘—9o7o • . . N. 4ld.—Is. 7d. per gall. 

I'nie . Is. tod, 2s. per gall. 

Xviolcoml. .. ..2s. 3d. por gall. 

Pure . . . . ,3s. 3d. per gall. 

t Tfs.Sote - 

(Ycaylii^ 20/247t^ .. 9 Jd. per gall. Few iiiquirioa. 

Middle Oil .. ^ 7jd.—9iL per gall, according t" 

Heavy .. .. ( grade and district. Marle i 

Standard Specification J easiiT. 
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Kaphtha— 

Crude .. 

Solvent 90/160 
Solvent 90/190 

Naphtlmlone Crude— 

Creosole Salts £0—£7 IOh. Demand i tf. 

\Vhi 7 . 2 k*d or hoi prcHsed £9 --£12 per ton. Jllore impiiry. 

Nttplithalono— 

Crystals and Flaked .. £17- £18 ton. 

Piteln medium soft .. 628. 6<i. -57«. Od. per Ion. Market 

Hteadit'r. Few inquiues for 
forward <lclivoiy. Vot\\ little 
IniHiiicsH for prompt. 

I’srkhno - IKl/UO .. 22s.—248. per gall. Demand well 
maintained. 

Heavy .. 11 h.— 128. Oce.iRional incjiurk‘«5 : 
Httlo busines.**. 


INTERMEDIATES AND DYES 

lUi-Hie^s in dyi'stuPtK has fallen off fonsidenihly ni all 
i.iivlu'S, and the iiositiun is not so fiVN'onrable a.s il wa.s 
i'r are without ulterutien. 

In the following list of Jnlermcdiatos deliveied pines 
,i)( lude packages except where othnrwiBe stated- 
Anliyilride 96% .. Is. tid. |>ei Ib. 

'u ni II. .. .. 4s. 4id, per lb. 100% basis d/d. 

Ami Naphthionio .. 28. 6d. per lb. 100% basis d/d. 

\« iil Neville and Winther .•>«. 8d. per lb. 100% basi-s d/d. 

A id Sulieylic, tech. .. Is. :id. per lb. Steady demand. 

^el<l Sulpiianilio .. lOd. per lb. 100% basis d/d. 

Alinninium Chloride, an- 

hvd. . . .. . . Is. per lb. d/d. 

\iniino Oil .. 7Jd.—8^(1. per Ib. nuked at works. 

Aniline Salts .. .. 72d.- -Od. per lb. naked at works. 

Anlinuiny l^ontachlorido l.s. per lb. <l/d. 

IVcy.idmo Ba^e .. .. 48. Od. per Ib. 100% basis d/d. 

lion/.yHMilorido 95% .. U. .'Id. per lb. 

/-Chlorphenul .. ..4s. 3d. per lb. d/d. 

/iChlorauilino .. ..3s. per lb. 100% ba.sis. 

0 Croson9/3l® C. .. 42d.--.5id. per U>. Demand 
moilerate. 

m Cresol 98/100% .. 28. Id.—2s. 3d. i>er lb Demand 

modcratij. 

Cresol 32/34'* C. .. 2s. Id.—2s. 3d. per lb. Demand 
moderate. 

i.tu lilorunilino .. .38. per lb. 

liiehloranilino S. Acid .. 2s, 6d. per lb. 100% basis. 

j'-I )ichlorl)onzol .. £75 per ton. 

l>u'tliyianiUno .. ..58. per lb. d/d., packages extra, 

returnable. 

Hinu’thyanilino .. ..28. 5d. per lb. d/d. Dnirna extra. 

Dnnlrobenzoue .. .. 9d. per lb. naked at works.^ 

1 >i'iitroclilorbenzol .. £84 lOs. per ton d/d. 

Rniitrotolueno—8d.—-Od. per lb. nake<l at works. 

6G/()8®C. Is. 2d. per lb. naked at works. 

1'iphciiylamino .. .. 3 h. Id. porlb. d/d. 

'hiiioehlorl>enzol.. .. £63 per ton. 

a'N aphthol .. . Is. Id. per lb. d/d. 

" N'n[tlithylarnino .. Is. 4Jd. per lb. d/d. 

1{ .Najihthylainin© .. 4s. per lb. d/d. 

Vitraniline .. .. 59. 3d. per lb. d/d. 

/’ N’ltranihn© .. ..29. 4d. per lb. d/d. 

Viti<d)onzone .. .. Tijd.—ajd. per lb. naked at works. 

"Aitrochlorbonzol .. 28. per lb. 100% baais d/d. 
Niiiofiaphthalene .. lljd. por lb. d/d. 

;• Xidophenol .. ..Is. 9d. per lb. 100% basis d/d. 

! Nilro-o-amido*phcnol 4a. 6d. per lb. 100% boaia. 

1‘henyleno Diamine .. 49. 2d. per lb. <l/d. 

I'luiiylene Diamino .. 10s. 4d. por lb. 100% basisd/d- 

h Salt..2a. 6d. per lb. 100% basis d/d. 

^ 'lium Naphthionat© .. 28. 6tl. per lb. 100% basis d/d. 

'' ' "liiidino .. 8J[d. per lb. 


Ib. 6d.--l8. «d. V p . 
l6. 2d.—Is. .'id. ) ™ 


demand. 
1 firm. 
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p-Tohiidin© .. 38. tid. per lb. naked at works. 

»w-ToluylenoDiamine .. 4s, Bd. porlb. d/d. 

PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

Acid, Aeciic 80% B.P. - - £49 per t(m. 

Acid, Acetyl .S-ilicylii: . . 3.>i. 4il.- .‘D. .‘>d. pi-r lli. Market 

rather ipiict. Jsow olleis are 
heing made, from the Continent. 

Acid, Pcn/( n- H.P. .. :D. 9d. )h v H>. Largtu- snpidies 
available, 

Ackl, Buiic B.P. .. Cryst. £54 per ton, Powder £68 

per ton. Carriage paid any 
station in Great Britain. 

Acid, ramphoi'ic, . .. I9 h.— 21s. por lb. 

Acid, Citric .. ..Is, (id. per lb., less 5% for ton 

lots. Market extremely firm. 
Upward tendoncy. 

Acid, Gallic .. . • 3s. per lb. for pure crystal. 

M.iik< t very stc'ady. 

A« ill, l*>ri>gal!ic. ( I\sf. .. T'l. per ib. for I < \it. iot.s. ]\raiket 
linn . na leasing demand. 


Acid. Salicylic 

Puccfi quoted fr<»m 2s. 2d. per Ih. 
(low n to Is. lid. for ton lot.'. 
Maik' t lathtr linoci. 

Acid, Tunnie R.l*. 

.3s. per Ib. Market C|niot, 

Aciil, Tartaric 

Is. IJd. per lb. les-, .5%. Much 
firmer with more domnnd. Up¬ 
ward tendency. 

Amidol 

Oh. per lb. d/d. 

Acetanilide 

2s. .‘hi. por lb. for quantity. 

I’hc-K 1 market. 

.Vmidop>ini 

1:K. 6.1 per 111 Xc-ilcetcd. sto. ks 

Ammon. Rcnzoati' 

3s. 3c}.---3s. (id. per lb. according 
to quantity. 

Ammon. Carbonate B.}\ 

£37 per ton. 

Atropmo Sulphute 

1 2.S. {)er oz. for Knglisli make. 

Rarbili.iii'. . 

inl jicrlb. Duict markcl. 

Bcii/onaphtliol 

ov lid per lb. Small impnry. 

Bisirnith Salts 

A steady markot. Prieos according 
to quantity : 

Biaimitli Carbonato 

12.S. 9<1.—lie. 9d. j>er lb. 

Citrate .. 

lls. 4cl.—13s. 4d. 

,, Salicylate 

10s. 2d,—128. 2d. „ 

,, Subnitrate 

IOb. 9(1.—129. 9d. 

Borax B.P. 

Crystal £29, Powder £30 i>©r tun. 
Carriage paid any station m 
Great Britain. 

Bi'omidc.'s ' 

5Iarkct laisiiT. 

Potassium 

9id.— lOd. per lb. 

Sodium 

oSd.—lOd. „ 

.Vinmuuinm 

Itild. lid. 

Calcium T.uctato 

Demand not very aetivi*. Good 
I'-nglirii make can bo hud from 
N. 7d. to 2 h. Ikl. ]x^r lb. 

Chloral llydrato .. 

3h. 9d. per lb. 

t ‘hlondonn 

2.S. piT lb. for cwt. lots. Markot 
more H(itivc. Makers busy. 

Croo.soio Caibonato 

tis. 6d. peril). Little demand. 

Knimaldi'hxdi' 

£57 ))m' ton, t.r works. Knglish 
nuik*‘. 

(«uaun-ol ('arbi.natc 

12s. per U). for cwt. lots, >SuppUea 
not plentiful. 

Hcxaimnc 

Homatiopino Hydrobro- 

3'^. 6d. ])er lb. for Kngli'^b make. 
Imports cannot be made ut tins 
figure. 

uiide 

3U8. per oz. 

Ifydroquinono 

4s. 9d. per lb. Foreign make. 

Iron. Ammon. Citrate B.P. Is. lid.--29. 3d. porlb., according 
to quantity. 

Magnesium Carbonut©—• 

Light Commercial 

£30 per ton net. 
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MagiH’HUirn Oxido— 

Light .. £75 per ton, less 2| %. 

Jloavy Corniiierciu) .. £26 per ton. lefw 2^%. 

Hotivy Pure . . . . 2«.—2fl. 3<1. per lb., arcording to 

fjuantity. Sloedv market. 

MrntiH.I - 

A.H.K. rtM-rv'^i. B.P , . 70.^. pn- lb. 

Syntlielic .. .. 26''. -3r>H. per II)., ucoonling to 

quantity. I'aiglrdi make. Steady 

tieiTjaiul. 

M'rcuriuls .. Marki-t latbei flat. I»\il prices im- 

< d. 

Rod oxhle , .")H. ;{d 4d. f)or lb. 

CorroHivo Hublmuite . . 6il -‘N. 7d. ,, 

White prfM’ip. .. ..4s 7<1. - 4.s. 8cl. 

Calomel .. . . ’Is lid - Is. 

Methyl SiiIi<*yJate . . 2fl. lid —2s. Od. per Ih. for earhoyu. 

A sli^dilly iK'tter market 
1 .Snlpln >iinl . 2->,- per lb No drtii.iiHl 

M(\toi . lU pri lb Pillixli make 

Pariif(n-malcleh\<h* . ;{s txl peril), liellt'r mqniry. 

Paraldehyde .. ..Is. 4d Is. fid. per lb. in free 

holili-s ami <’ases Bolter 
ileiuHitii 

Phoimeetiii ., .Os lb Soiuewhat « he.iper. 

Pheiia/.uiie .. 7s Ikl. p* i'lb forest lots t^niet 

Phenolphtlialem . tis. !kJ.- 7s Iki. per U) In moro 

[tlentiful supply. 

Potass. Bitnrtrato— 

99/loo Vo (Croaru of 

'J’artur) .. .. 88s. p{‘r owt., 1 os.h 21‘\, for ton 

i<6.s. Finn market. Pn<’os have 
upward teiuleney, 

PoUuss. Citi’ato . . . . Is. 8tl.- 2s. f)cr lb. 

Potass, lotlido .. .. 16s. 8tl. -i7.s. .5d. per lb, accord¬ 

ing to rpiantity. Doinund con- 
tumo-s. 

Potaas. Motuhisulplute .. 7Jd per lb,, 1-cwl. kegs i ududed. 

Potass. I’ernmngaiiato — 

B.P. Crystal .. .. Sjd.— 9^1. per lb. carnage paid. 

Commercial . . .. Sd. —8i«l. per lb. carriage paid. 

Quinine Sulphate . . 2h. .'Id.- 2.s. 4<1. jkt oz , in lt)0 oz. 

tins. Steady market. 

Resorcin . . .. .. r>s. Otl. per Ih. 

Sae<luiim .. .. t»:i.. pi !• lb., in *)0-]b lot-. 

Salol . . . . . . 4s. j)er lb. \'en,- quiet. 

Silver proteinato . . 9s. 6d. jmt lb, 

Soil. Bcn/.i.>atc. It l‘. 2'' Ud. per lb. In sfrady di nuind 

fm I'oixl (pi.ihlies. 

Sod. Citrate, B.P.C., 1923 l.s. Od..2s. pi'r lb., according to 

quantity. Aliieh tinner in coni- 
jiion with otln^r citrnfo.s. 

Sod. IlyjKisulphit©— 

Photograpliio .. .. £14—£15 per ton, ucconhng to 

quantity, d/d. coiisigneti’s sta¬ 
tion m 1 <*wt. kc'gs. 

Sod. Metabisulplnto Clyst 37s. Ik! 60s. per ewt. nett cash, 
according to cpiantily. 

Sod. Kilropni.'^'-ide . . lt>.s, per lb. Jsl'ss tor quantify 

Soil. l*ot,n.‘*s. 'I’aitrato 

(Rochelle Salt) . . 77s. 6d.-- S I.s t»<! p«*r (n\ t., ncconl 

mg to quantify. Market quiet 

Sod S,dn\iiite . M.uktt o.i'.irr. Bowder 2s 4<l. -- 

2n 0(1 per lb. (’rysliil at 
2- 6d.--2s. 8fl. per lb. Blake 
2-s. 9d.—3s. per lb. 

Sod. Sulpliide— 

l^uro n'cryst. .. .. lOd - -Iw. 2d. jxir II) , according to 

(jmurtity. 

Sod. Sulpliite, anliydrouM £27 IfH • CJS 10s per ton. accord • 
ing to «iu,mtity, l-e\M, kogs 
included. In large casks £1 per 
ton le>.s 

Sulphomil 17-. peril) 

'I’aitai* Kmctiu . N. 4d. (n r lb. Im-eui. lot'. 


'I'lumn! . .. .. I4s. —l.’rs. 9d. per lb. for good 

white crystal from ajow'an seed. 

PURFUMKRY CHEMICALS 
Acetoplicnone .. .. 128. 6d. por lb. 


.\ube[)mo . . 

14s. 6d. per !• 


Arnyl Aootato 

28. 9<1. 


Amyl Butyrate .. 

7.H. 3d. 


Amyl Salicvlato .. 

33. 3d. 


Anethol (M‘P. 2I/22"0.) 
Benzyl A<*etato from Ohio- 

43. fid. „ 


rino-freo Benzyl Alcohol 3 h. 3d. 

Benzyl Alcohol free from 


Chioriiio 

Bonzaldehyde free from 

3s. :4<L 


Chlorine 

3.S. fid. 


Benzyl Benzoate 

Cinnamic Aldehyde 

3s. Od. 


Natural.. 

153- Od. 


Coumarin 

203. 


Oitronollol 

IGs. ,, 


Oitrai 

103. 


Ethyl Cimiamato 

1 . 53 . 


Kfhsl PhthaOte . 

3'. 3d. 

Hedticcd. 

Eugenol . . 

ii^: 


Qeraniol (Palmarosfi) 

3.53. 


Geruniol . . 

Il3. -183. 6d. 

Dor lb. 

fleUetroj'llK.' 

(i-i. f-'d. [»er 11). 

Rvdiu'Vil 

Iso Eugenol 

158. 9d. 


Liualol c\ Bois lie Itc.s, . 

2S- (id. 

Kediiecd 

I.m.ds 1 Aei'tate . 

2S-. 6,1 1 .. 

Beihus'd 

Methyl iYnthranilute 

{h. Od. 


Methyl Benzuato 

fis. „ 


Mn.sk .Ambl el ( e . 

4.8>. ful 

Beduc'd. 

Musk.\\lul 

Ifis. fid 

Kodllecd. 

Norolin 

43. ,, 


Phenyl Ethyl Acetate .. 

l2.s. Od. „ 


Phenyl Ethyl Alcohol ,. 

163. ,, 


Rhodinol .. 

578. fid. 


Safrol 

Is lOd. .. 


Tor[)ineol .. 

2s. 9d. 


VamlUu 

25s. 3d.—208. Od. per lb. 


ESSENTIAL OILS 
Almond Oil, Foreign 

S.I*.A. . . .. . . 15s. f)d. por lb. 

Anise Oil . . . . . . 3s. [icr lb. 

Borgninot Oil . . . . ISs. fid. per lb. 

Boiirbfin <5ei<Huum Oil 3fi''. fitl. .\d\.ui<e<l 

Camphor Oil .. .. 75«. per cwt. 

Caaangn, Oil. Java . . lf)s. Gtl. per lb. 

Cuinamon Oil. Leaf . . fijd. per oz. 

L^saia Oil, 89/85% .. 9s. 3d. por lb. 

Citronolla Oil— - 

• lava 8.)'9f)“,, .. . .')-.. 9d peril) Again deaivr. 

Ceylon .. . . . . 3.‘«. 9d. „ 

Clovti Oil . . 8s. .'id. 

Fucalyptus ()il 70/75^^j. . 2.s 2d. ,, 

Lavender Oil — 

Kf< III h 3M •u",, E-tcm f*2'(. per lb 
Lem'iii Oil . IF. 2<1 per lb. 

Lemongras.s Oil . . . . 3d por oz. 

Orange Oil, Sweet . . 13.-.. 9d per ib. 

Otto of Kouo Oil - 

Bulgarian .. .. 27s. fill. pt‘r oz, 

Anatolian . . . . 23s. fiti. per oz. 

Ikdin.i Ibisa f>il . 19s |)(.i‘ lb 

Peppermint Oil— 

^Vay^e ('ounty .. 21s. 9d. fior lb. 

Japanese . . , . 18s. 3d. per lb. 

Petitgrain Oil . . .. Ki.s. [jiu* lb. 

Sandal Woo«l Oil- - 

My.soro . . . . .. 2f).s. Od [)orU>. 

Australian .. .. 21.s. por lb. 
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PATENT LIST 

lliv (latM clvon in Ihls lint juo, in lin' rasi' «>i toi Patent's 

,,1,1 Ml iipiihcatlniiH, iiiid ill liir l mI <’oUlI>li*t<‘ ai crpti’d 

Ml IIh‘ Ulli'Mnl Joiitiiah in wiiuli tin' urccntanri' Is jinnonucsi. t’oiu- 
, b|>--rlll<-atU)ijR tliiH advcrtisr'tl as ai'ceptcd a'-c* upon to iiisiiLCtloii at 
ill, I'.it'iil t)11l‘'o ltniiirfliiit*‘l). im«t l.i> opposition not late; tlim .liilv 14th; 
lie on sal.' at Is. ■anh Ul tli.* J’alciit Othcc*. Suin Dralirli, Qiinllty 
.nirt, ('lian''.T> lame, l^oiuloii, M.C on AI i\ tiyfh 

AppHcaliotis 

n.irr.ili ami (iriiuos. Srr \JI. 

Jiom'marui. ('ouiitor-cuifoiit rotu’i’iis ftT Kiiaratiiii.: or 
,i-,liniL' liiiitls. ^Itiv 1). 

('I'aii'. Shawlioh.l, ami l/ovor Hios. I )isi tllnl loii oii-. jilaiilM. 
i.;i:;ii :tl. May i). 

|)r J..aval (’liadimrii Co., Ctd. (Akfiolnilagol S.']iar.tliiri. 
.ponitor-'s. n.r)21 Ma> it. 

H.ullmyloJi ami \Vaslim;.d(Hi. Ecvorhoialoix fnrnaf•.-^. 

11 . 11 ) 11 . May <■'. 

Ilaaloy. Film ov aporator". IJ,H34. May 7. 

!l('iiimnin (h'B. FiU«‘rmu liquids. 11,104- Ma\ 0. (Cor., 
.-..2:1.) 

Hoiiiaaainn. Annular fiiniaci'S. ll.aKl. May 5L 
()‘l )oiio\ail. lloat troal nionl ot luali'ruils, H,l7il. M,iy ll 
,t'ui,m of S. Afrtoa, 2.').1.21.) 

I't.Kti'i'. Apparatus for <.lr\iair granular «.‘to mnt.'iml'. 

! I •;{)(). May S. 

S. ,us. l•'urllat■L^■^ ll,2.*'l. M.ty 7. 

I. Coinplek* Specininlloiis Accepled 

2S|t> (1023). Miioli.-., (S'liiimll) Distillation mstallalion-. 

ro( ovt'r>' pl.lll<'^, rtt . (2l.''.tl73) 

.1171 (1112,3}. l.inul.'.-v, IvansiiiO' s aii'l I’apior. Ltd. .Mi-Mny 
,u,M him - (2i:).n‘.i;{.) 

(n>2‘l). t.o'ltiio’' ami IJodm.ui Mi\in/-j ji|).ti atu >. 

i;r).2t)i.) 

(I. --ApplUolions 

Ihidis. ho /Xiiiliii ami Sod.i F.ilnik. Fur! lot rntnii.i! 

1 Mil it'iisl loi 1 onpim " . 1 1 . 1 ’{1 . .M.i_\ H. (( o'l , 2 I 2.} ^ 

P,iiim-i .Mutmlai lino ol .m (imiFioii ..1 oil .nid wat. r 
.May In. 

thiiiatt ami (Iroavo^ !l,13) >'<' \il 

he,Maid Diwiil' po.ils oil 11..‘>72. Ma\ In 
Koppcis Coke D\om Co. Lt<l. Vrltlo.d lofoit- loj dl-, 
iill.n- tuol I1.1S7. M.i\ <>. (Cm . 7.‘•.23.1 

!.i III am li'V. Ini on nil d'^t illation of coiiilmsi ibi.'- lu.ltir, 

M.u 

\aL'('i. Fij(|iiotios. Il,ti72 Ma\' •* 

\.iu. 1. Fimliti;' tin 1 iiiatoiiaL- ll.Odi M.i\ .*. 

P.O'-r (FloOoat). I’lor. ,S ot llO.itlM;' liiolol -ptn! il«. 

II, 171. May 0. 

LoK^ (.Alooinooiio Norit M.mt.M h.ippii). Fiodm lion ol 
, cail.otis ! l,l.-;l. :\la\ n 

> tiiMi. Fioilllrtlon ,md ro\ i\ llh at loll of a.-f l\ .ilrd i .o hoii. 

11.1 May i». 

S hoar/.. FLuif\in;i: numral oil piodmts it.-. II. .>32 

M ,x ti ’ 

Miiw. ll.nll, >■" l\. 

II. Complete Specification > Accepted 
JMI (1323). Laiiiploimli and Falhoi- Maiuitaotuio ,,1 

1 1 . 1 l.n.|uol l.-s. (2l.‘',<)-Mh) 

-’7n 2 (13231. .Im-kson.' (\\..stiin <hi.-. Const tm t ton Co.) 

' i iMi.Pus for th-' maiiulai (iivo ol p-UB. 

( M i.m,3 ) 

• ;s (1323) Kop[K I's Co. 'I’lo.iinioiit of anunonia oli.u-pod 
(2t)3.373.) 

’.'.In (1323). Ktippoi-. Co. K' liuisal of )i,\dronon .sulpliido 
'I t.uiu pmoe-. (211t,3.S2) 

>-13(1324). Laitiploiipli and Fatlais Matiulaoturo ot 

1 ' i hi-Miuodos. (2l,-)-232.) 

F Applications 

'k.'im.uin. StoinLuoh. atid Suo Clioin. Ind. iii Hash-. 

' 1 nsution produot.s of (In* antluiupunom' ,s. rio- 11.213. 

M- »i 

‘ ‘1 itwh Alv/sariiio ('o., Ltd., .Amh'r.Bon, and Dau.soti. Manu- 
‘ mo of dycBlults uml intornu'ilialos. 11.137. May 0. 


K\ans. She<*t-doli\i iv im'ohanisin of piiiitiri}; inaolunos. 
11.418. .May K. 

Farbonfabrikon \onn. F Uayi r uml Co. Maunfaoluro oJ 
a/;o dyo.stulls. 11,322. Ma\ 7. (Cor, 7.0.23.) 

Farbworko vorin. .Moistor, lauius. uml Bruninf'. Manu- 
faoluiv of (lyt'stulT.s. I1.04n. Ma\ 1>. ((hi . 3.0.23.) 

Iniray (Sor. of Clu'iu. hid. in hiislc). Mamifaotuio of 
dyoritutts oto. 11,133 In -May H. 

IV. — Complete Specifications Accepted 

4287 (1323). Forlm. vurm. Moistor, laioius, u Ibumne. 

Maaiitmluro oi u/O'dyi’BtutTs. (11*3.831.) 

.3(*sH3.S (1323) Durand uml Mmiuonin .\kt.-Cis Manu 
faotuK' of disii/.o (l\(’ k 1 uil.s. (238,132.) 

V. — .Applications 

Ivarphis ’J'ronimont of art iliMiil .siDc. ll.lhn .Mac ."» 
laml.'sav. CoIIuIom' i oiuposil ions 11.137 8. M)i_\ .•. 

Xouliy’ 11,324 .8,, XMl 

V. —Complete Spcclllcaltons Accepted 

3t),21l (1322). Droapi'i*. Manufai i uro ol ailifiiiol biIL 
rto. troiu visoiirc* Bolutlolls. (21o,n28.) 

1 1.1.')4 (1323). Soo Si'ta \iti(ioirll« di r.olo\,i 'rjo.iliiii: 
ni'mi' lal filamoiits. (13S.()7:L) 

VI. - .Applications 

111 it I-h \li/.ai ino < n , Ltd.. Daw j on. a ml \\ il -on Fi nil i ut' 
lubinsaml ooin))0'illoii thoioiov. ILL’S Ma\ t>. 

Farbonliibi ikon \orni. 1'^. Ihuoi uml Co. I’rn o-.s foi 
dXriMo uootatr .silk. 1 l,51.-> May 3. (Cor , 3.0 23.) 

II,ill, and Sihci Spritij-s IllraoiiinL’’ ami Dxoiii-; Co 

l>\<'iity blai k sliado- on oolliilos<-ai<-olato lilu<hlnis. et* 

11. 1()3 Ma> 3 

ll.di. ami Stl\or Spimu's I’lo.ahni;.' and D.ciiiii' Co. 

1 )\’-'inii )inilni<'bl.u k on 1'-xt do niiitoii.ils ll.lTl* Ma\ 3. 

VI. Complete Spccificotion Accepted 

2.733(1323) Fr.imlwood, \iipiii.it ii.. loj ilvouiy. I>1 mu 1;- 
jin..:, !r< (nu)m.s im n - Msim/. i t<- (2 1 O.ntVi.) 

NIL Appllcntions 

Ikiir.tlt and Cn.ivo- Appaia’u- for di-tdiiiiL' aiuinoiii.i 
iujitoi, w.IsIiih" s'.iso,'. (i<- II 1.5.) \1 ji\ (>. 

Itornard lldil.i. NN I 

(h.ldsi hnmlt .Akt Co-- Ffoiluotion <f siilj.luu 11,032 
M. 1 V :•. (Cor.. 10.8.23 ) 

Xoill. Hoal ploo<■s.^ ot mannt.n i unnu, form oxid-'. 
ll.03t). May "•. {.\ii'( tali.i. 12.3.24.) 

IMaiiolu I’lodmliou oi h'.nl .u-otuto 11.01)3. Mac lO. 
(Cor.. 3o It*.23 ) 

Stuiili Convoi'siuii of load ^nlph.'ito into h ad <-ail'on.tto 
I 1,1113. Mac .■•. 

Vlll. .application 

,So< . .\m.n. Umiit/ ol Siln o .Maiiutatluio i>f sjln-.i -la.ss 
;nln.|os 11,033, ll.ulo M.i> a. (Ft, 2 112.3) 

VIII. Complete Specificatiaii Accepted 


1 1.173 (1323) -Maiks 

(»< 

• til .\ (i ). Ficpaiatioti 

of olax 

oil toi moul<lin;j. (21.• 

.207 

) 


IX. Applications 


Fi 

osojvalion of wood. 

1 L220. 

Max' I) 

1 )|okin ' \\ atoi piooliiiL’ *• 

omonl. 1 1 .nt»7. Max .• 


< Siroiiai d. '1 Joal im nt 

ol • 

; nli aioous oomont ot< . 

I 1.013 


Ma\ 

Mulligan I’lastoi. 11.333. 11,483. May 8 ami 1*. 

Shaw. Frodin-tioii ol tolo'irod bdunuiuu)- oninlsiou.s. 

I l.nl 1. May a. 

X.—-Applications 

Durant and Hhod. s, 'l ioal im'iil of on-s. t om oni iait;.s> 
, 11 . 11.421. Ala> 8. 

Kilb\ ami Spaltou. Manufa< (uro and rotuiniL* <'f 
U,203. May 0. 

Mtm'rals Separation, fd'l Conrontration ot ores. lL21.r». 
May 0. (F.S.. 23.1(*.23 ) 
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X. —Complete Specifications Accepted 

29,272 (1922). lleis. Treatment of iiictHlH to reiiclcr llicm 
h.inUT Jmd i“u«tpro(»f. (214,872.) 

•104 and 7870 (1023). Morgan. Manufacture of wroiu^'ht 
iron. (215,040.) 

2547 (J023). MotallOaiik u. M<'tHllurufif'<4M' tn-s. Ini 
the conductivity of alloys. (102,414 ) 

10,742 (1023). HrOish 'Ihoni^on IKiustou ('<>. (thmcral 
h’lectric Co.). Alloys. (215,231.) 

21,OO0 (1023). Motj'iui. Miiiiuhii turo i f \\ioii;^IO non b> 
piliut!. (215,212.) 

XL” Application 

•Sor. Anoil* K<‘ Caihon-' tinh'anif hallerif'- 11,227. 
May 0. (!■•(., In (.lm ) 

XI. - Complete Specification .\cccpletl 

20.175 (l!*J3). M<'( |•op■’lIf a ti \i<k»*is l-O'-'-lt ind t'o . Ltd. 

IClre^tie lliln.uc- (2(t7.SOl.) 

Nil. Applications 

IhoiiM 1 II .• •^0. S( I 1 I 

kloii Iiii'l iul: <nl Iir)jji |i,‘liu * li ml. ]l,L>0. 

\r..> o. 

Ml. Cotiiplele Specification Accepted 

.;.i72 (!tt23) !\l.iiks (\i.‘l>{) AppaiMtUN ti.r ixtr.ii (m o 
4.il, tind (215,113.) 

XIII. -- Application?* 

i'iiit'_dilui riiuliutj; tidv. il,n37. .Ma\ 5. 

Ni u li\ < 'i HukiM- .H i l.itc‘ \ .trill1 I ..32 t, 11,32.j. 

M.iy 7. 

XUL Complete SpecificatioiLs Accepted 

0.‘)22 (1023) Ikikilifo < 5 . ,iii<t Ili'sv4>it. Mil iiuhift ur«‘ of 

• <•ndon-.U imm )*ir,dii( hum plM-nols .iiid Iuriiialt]<'hy<li*. 

(2ntkt<>0 ) 

17,230 (1*323) Slniimil/,u Pauit. (21.5.222.) 

10.17.5(102.3) Six' ul' Cheni. hid. in Jhi.slc. .Miuiufai turn 
uf (203,310.) 

XIV. -Complete Specifications Accepted 

3514 (1023). .S*.uii;alui'k {.‘iH-iuir.iI (‘o. \ id'Mni''a( ion of 

i-uhhur. (2tMi.7SO ) 

(1023). Cliah lnn, \'ul‘mu-,atiou of caouti liuuc etc. 

(2(H,.57l) ) 

XV. Application 

l.iittij; and Silmnd. ’I ii'iu luint ut iiidos mid .^Kiris. 
11,001. May 5. 

XVf. Applications 

Hcnianl. l'roi-i‘',.s for rut irhuii'ul (te. of plio'-’pliatod 
I Jialk ole. ll.t»I5. May lo. 

Ildli'r. Mmuifiu^'luro of mcol for fcrtiliMii)/ cfr. il,.‘l03. 
May 7. (U.S., 7.5 23.) 

W it. Complete Specification Accepted 

(102!1). Saner. T’uiifying and diMoloiising sugar 
soliu loii.s. (198,374.) 

XVlii. Complete Specification Accepted 

13,St‘.0 (1023). Holly and ti’riOiths. rioiluitnai of trrwt 
fur lirowiiU!: (215,202.) 

XIX. Applications 

Iloyhifg l’rnif'*s for inaking huifir. 11.328. May 7. 
-Moiid ((‘lirmi-*< lio l''id>rik t uioslifiin-J'.'k'ui.. n). Lddisa- 
lion of nut 11< 111-I onlauung .'-tioll* 11,41.5. Muj' 8. 

XIX. - Complete Specification .Accepted 

34.757 (1022). (hitr-. I’loiiurtiou of mdk foods. 

(215,030.) 

20,,30.5 (1023). (iirard. Appaiat us for t lentjnc' souagi- and 

like li<]iud.s, (215,237.) 

XX. —Applications 

Bonh(>(<s Monlrnollin, and Soc. (.'lion; ind. in Jkislo. 
Mauiifarturo of aryloxyunjplitlisl kutoufH. 11,320. May 7. 
Lockemann. Manufacture <d 1 ()iienyl-2..3 dinii tlivl-1- 


dimctliylnmino'5-p\TBzoIoMc. 11,014. May 10. (Gor. 
11.10.23.) 

Mallinckrodt. Rendi'ririg other air-free. 11,033. May 5. 
Sue. Lefrano et Ci(‘. Manuffn t ure of kotonoH, 11,402. 
May 8. (Fr., 17.5.23.) 

XX.—Complete .Specification Accepted 

2.5,478 (1923). Huffmimn-La Rocho und Oo. Akt.-Ces 
.Manufacture of enuil&iojia of hi.snmth salts. (200,487.) 

GENERAL NOTES 

Oliiciul Trade intcllii^cncc 

Tlie iK'pai'tment of Overscan 'I'rade (Devclopim ni 
and InUdligtnce, 3C>, Old Queen Street, London 
S.W. 1) has feeeiv.'d Die follorving eiujiiirirs h.i 
Itrilish goods. Jirilisli tirnrs may obtain fiirthe; 
information by apjrlying to the "Department aiul 
((noting the s|)eei(i(( n'fereneo nnmber /D-j/r ab/ia 
Rubbered elolli (o(i7) ; Aii.'itralid. : Cutlery (.'31’), 
barduarc (•al.'i), leather (OOieial Seeretary, C( ni 
mereial Bureau. Aii.straiia House, Strand, W.C. i’ 
Ref. Com, I I'J 7 1,1,2;!!)) ; Bolivia: T’ainl.s (itXJ 
22'I'’O.,2) : Bia‘:il ■ Lealber, paj.er. i](.n aial 
steel (.atiil) : Biitish India : Paint (T’be Diiectoi 
tienend, India Store Department, Braneb No. In, 
Belvi'dere Bond, Bambetb, S.H. 1) ; Canada: f.cad 
l)ipe (I3,()24/K.D. B C,,2) ; Cuba, : Hardware (572) . 
fliiiaiark: Industrial ehendeals, anti-rust paint 

(541) ; (j'milonala : Chinaware, cutlery, leatlicr 
(574) ; Huijli : Sbellao (i)7S!)/F.L./(;.C./2) ; Iltdii 
Silk (547) ; Xdlu'rlunda : ('utliTy (5.50), leather (551), 
silk (552): Xiw Zealand: Artificial silk (a.'jS) 
Boland: Leather (554); Soa/h Africa: Hidc.s 
(12,23!) ,'K 1) Al.(! 2), copper tubes (12,225/BJ) 
Tartu/: 'I'in, ammonia, zinc, tin|ilalc 
(501), jretrol tind crude |)efroleutn-driven enejia, 
(50;t) : I'nited Staten ■ Steel and bronze (22,.s.'{4 
F.W./K.tV'2) : yuijonlaria : 'I'in, tinplate (.555) 
Trade Inforniatiun 

Ttilly (Ja,i I’laiitn, Jjil., have announced Dial 
eon.sirqucnt U|)on their amalgamation with Oas ami 
Fuel Planf.s, Ltd , the company has gone into voliiii 
tai'v li<)rtidjdion. The business will, in futine, Ic 
carried on by Oas .itid Fuel Plants, Ltd., who (.an 
eonstruction rights for ((hints for the pi'oduetion <1 
smt)k(.4ess fuel. The registered olliee of GasaiidFu' l 
Plants, Ltd., is 40 Norfolk Street, Strand, Loiaii ii, 
W.C. 2 ; the telegra))hio addre.s.s is “Dam(i( i, 
.Kstrand, London, " and the telephone numbers an 
City 4047 and 4f(4S, 

Italian Company News 

'J'he eaidtal of the Socicta Jtaliana Prodotti Azol iii 
is to lie increased from 9 lo 20 million lire, and that i I 
the Societ.'; rndirstria Concimi ed Allini is to he rai-"l 
from I'd.lO.liOO lo 2 million lire. 

PUBLICATIONS RECEIVED 

l.i.MK i.Mi .Al\(;.\rsr.\ Tin; (Tik.mistkv, JlA.Mrtwcri in: ' " 
I'sE.s OF Tin; ().\nn„s, ffvinio.MDE.s, and ('aiuio.n.'' ■- 
OF (.'\[.('iF.M \.Ni( Mn.'xFsn'Af. By N. V. S. 

B.Sf. P((. ;lU(i. T.eiidou . Idrncht Bonn, i.ld,, i'l'l 
Price -Mils. 

.\ CoriisF; OF IssiindroN i.v Instiifmuntai, JIutuous ci 
(■ iinWK.n, .\\u,v.sia. By \v. Liieoy. Pp. vi ' 
,\ew 7 ei'k : 'i’lu' .Macmillan Co., 192-1. Price 7s. 
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EDITORIAL 


rT'^IlK Iclli-rs IVom .Mr. I’ick.inl .tikI IVdiint (in 
I tin- Kiifilisti laii^iiiifro call altt'iitioii to a 
jioint of wliii’li ac aero ianoratit, that .Mr 
Iti, hard is l'lnf;lisli in his origin and education 
We arc alaays glad to he corrected or supjilied adth 
ailililional inforniation on topics ahieh ae June 
(hall aitli in these cohin\ns. It is at leasl^ evideiua' 
dial the editorials are perused : many iiuiiortant 
and interesling facts have been given to o\ir readers 
la ((.ricspoudents to this Joiiniiil and ae are glad to 
liiM- the opportunity of expri'ssing our gratitude 
(n tliK nuineiaais bodv. 'Those adui make eorixadious 
In ilicriiical articles, evt'n to such e|)hemeral matter 
"iliidnals in a a'eeki\ journal, are helping to 
III.mil,nil a higher standard of accuracy. Talitorials 
me ii.iially ai’itten hurriedly and they are not 
lilt, mleil to be of interest except for th(' few moments 
nl |Hiiisal. 'They are hardly more than lioi-s 
il n lines ; like Ihesi', thc_\ are a habit, a convention, 
and those aho a i.sh to proceed rapidly to the mole 
M'lid , 111(1 satisfying parts can easily spend the fea 
iiiiiiidi . involved in a more prolitable manner. 
It e accepted by all eomu'cted aith journals that 
the eiiirespondence eolumns have a ((iiitc dilTcrent 
(■h,ii,ii ter ; they are freipiently the first to be read : 
tliev bring out nea' points and fresh ideas. It has 
,‘'iir|iM(ed us that at', have received .so fea letters 
hniii ehcniist.s about that project ahieh is now 
nil King attention from a small eominittee but 
'•lii.iitl be of interest to so many ehemists, ae mean 
"f (,/iirne. Chemistry House, Those ae meet and 
t.ilk li, , 1,1 (lie subject are enthusia.stic and deter- 
iiiiind to make the project a success ; ae sometimes 
""iidir ahether they are representative. W'hat do 
the ni.ijority think about the project '? Perhaps 
It wuhid |,e, nioro pertinent, though le.sa polite, to 
>'iii|iiiie whether they do think about it. When 


ehemists have linished theii- arduous day's a’ork. 
their tennis and their gardening, do they as the light 
gradually lades awax, sit and think, or do they 
just sit ( 

We thought a foi'tnij.hl ago tli.it ae had, for the 
time, linished with the War and tin' ditleienee 
between the views of the Kreneh and (iei-nrans. 
Dr. Frit/.sehe, who writes us a further letter, has 
claimed to make public the views of the axerage 
(lei'inan man of .science, no other llernian has 
di.s.sentcd from his .statement, and ae are entitled 
Ihei'efore to accept his claim. M’c cannot till our 
columns with history and polities, and if Dr. f'''rit/,.sehe 
had been of any other nationality ae should have 
thought that his letter was not .suitable for publication 
in.them. Put as ae felt sure that to r-efuse to publish 
his letter would la\ ourselves open to a snspieion of 
pai'tiality we have mscited it A fea days ago wo 
read aitli eai-e a giiml deal of the diplomatic corres¬ 
pondence olliciallv published b\ tlieat ffritain and by 
f'’i'anee, and also the whole nf Prince f.,iehnow.sky .s 
Itremoii'. We are bound to sax that nianx of the 
distinguished (lerman statesmen aho wei'c mo.st. 
intimatelx eonceiiied did not, so far as can be judged 
bv the letters and memoranda written by them in 
.lune and tiuly, Ittlf. hold the views which Ur 
l'''ril/,.sche now holds. We haxe no intention of 
mentioning in detail those statements of his which 
appear to us to conlliTt with the otlieial statements 
made by the (lerinan I'hancellor, .Ambassadors and 
other iin]iortant, personages who niight be siippo.sed 
to be well aeipiainted with the facts, ff we tluaight 
anv u.spful purpose would be .served ae shraild bo 
wiiling to di.scus.s these matters in detail, giving 
chapter and verse for our arguments ; brrt not in this 
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journal. Ohemiulry and Industry deals with chemistry 
and not history I for this reason and thi.s reason 
alone we imisi. in future refuse to publish accounts, 
whether they seem to us to be accurate or inaccurate, 
of the causes of the, War. It i.s another matter to 
consider .such r^ue.stions ns the policy of the Union 
Internationale ; this is a (piestion in which chcnii.sts 
are jwimnrily eoneerned, and if our readers choose 
to write on this topics thete is obviou.sly no obj<‘ction, 
subject to the qualification we hav<^ already men¬ 
tioned. We are f'rateful to 'J)r. h>itz.sehe for his 
letters and int(wcsl('d to know what his views arc^ ; 
w'e should haie been nion; plea.sed liad they not been 
so different from tho.se current in this country, but 
w(^ cannot hcl|> this dilferenee, ncir is thi.s the place 
to e.xplain it. 

* ♦ * 

H(p\v would Dr. .Tohnson lia\e defined fhe word 
“ photoeraphy ” had this been in u.se at tlm time 
of his Dictionary < .Seventy v'ars ago he would have 
dismis.sed it po.ssibly as an "occuj.ation for light 
minds,” but one could well imagine his absorption 
hud he been able to read, on his wav to Liehli<dd, 
nof Bishop Watson, but I’rof. Baneroft's rejaint of 
bis eontrilaition to the discussion held !.y the 
Faraday Society on the physic;-,1 ■ohe'niistry of the 
phofographie pioee.ss, the articles on photograi.hy by 
.Sir W, .1 Dope and Mr. W. Clark in “ Chenustry 
in the 'ruenfieth Century,'’ and that e.xcellent little 
booklet, ‘ Foresight in I’hotography(published by 
Burroughs Wellconie and Co ), which is notu-ed 
els<n\here in this issue. One docs not know which 
to admire most . Brof. Bancroft for his clear 
exposition of the lacuna- in ])hotographic theory ; 
.Sir William l*o]ie and itfr Clark for thi-ir insi.stcnce 
on the value of photography as a seientilie in.stlaiiiient 
ami the proniisi- of its future ; or the hookict " Fore- 
sight. ” for its ahle advocacy of the use of .sound 
methods as an insurance for siicce.ss. Prof. Bancroft 
says " the theory of the photographic i-niiilsion i.s 
very much up in the air." Says .Mr. Clark, " the 
‘ emiilsion ’ is in reality a ‘ .sii.spensioii ’ of tine 
cryst.'illine |iarticle.s of sihi-r halide in ;i inediiini of 
gelatin, or in certain eases, of collodion.” Sir 
William Pope oh.serves that "in a few rears’ time 
no one will tolerate the ordinary photographic 
porliait, with its false rendering in monochrome of 
colour \;dues. ' It is to he feared we know little 
about gchdin or about silver halides, though the 
British Photographic Bescarcli A-ssoeiation is doing 
excellent work in hringin.g light into our darkness, 
;ind we can expect still more. But .Sir Willi.am Pope 
has earned the gratitiuh- of every user of jihoto- 
graphic pi.lies hr his woik on colour scn.sitisers and 
de.sensiti.sers, so we must not blame the eheiiii.st for 
the faulty tone rcndciings shown in our counterfeit 
pre.senlincuts ;\nd while rve are waiting for the 
perfect plate, Bin roughs Wellcome are her<- to show 
us horv to make the l.est of wtiat rr<- have. 

* Ik Ik 

The gas indusirr always seem- so v oiing and 
vigorous that it i.s almost surprising to learn that the 
centenary of the lighting of J’aris by gins is being 
eolebratecl this week. And what an outcry there was 


against the introrluction of such a pernicious inven¬ 
tion ! It wa.s sure to cause blindness and diseases 
of the lungs, people would be asphyxiated, and fires 
would break out everyw'here. Ev'ery innovation, 
however useful, seems foredoomed to hitter, if futile, 
oppo.sition, and the gas industry throughout its 
triumphant career, has never lacked its critics, ev-eu 
to the days of the therm. The heathen ever find cause 
furiously to rage, whether at spinning jennies or at 
steam engines. It is not so long since a steam roller 
had to be preceded by a varlet bearing a red flag, 
and there are still people who w'ould like every 
industry to be neatly tagged with red flags. But 
it is all very good for industry, especially for British 
industry, which is apt to reveal unexpected qualitii .s 
when there is really need, as we learnt so thoroughly 
during the w-ar. The gas industry is no exce|)tioii, 
and although the introduction of electric lighting 
about 18811 found the industry “ ti-udging along in a. 
more or less lethargic manner,” very' soon the pace 
was not lacking in vivacity. Indeed, the opponents 
were finally reduced to calling the gas industry 

effete.” It is true that the gas industry .still ha.s a 
vi-ry great deal to learn about its raw material, coal, 
liiit then one is told that the efficiency of eleetm al 
generation by means of coal heating is not all that 
could be de.sired. Both industries have their ])laic, 
and no doubt in time they will become yilatonic, if 
not bosom friends. One docs not always reali.se tin- 
magnitude of the gas indiislrv, however, and it is of 
interc.st to recall that the chairman of the (las Uiglil 
anil Poke Comjiany iccently slated that bis eompanv 
produces annually as much energy in heat, light and 
])owcr as is jiroduced by the whole of the electrical 
undertakings in (heat Britain, and that the increased 
consumption (10 per cent.) of the comiiany’s gas 
during the first, (iiiarler of 1924 is equivalent, in 
electrical heat units, to 2.o0 million kilowatt hours, 
or, rougliK% the annual consurtqition of current in 
Birmingham and Sheffield. 

sH * * 

The eentenary of gixs lighting in Baris recalls the 
(.‘ontroversy about the actual originator of the |)io- 
ees.s. It i.s u.siially stated that William Miirdm li 
first used coal gas ns an illuminant about 1792, 
whilst Lord Dundoiiald u.sed it for lighting (,'uho's 
Abbey in 17K2, Prof. J. P. Minekelers lighted Ins 
lecture theatre in Louvain with gas in 17.S.">, and 
Philippe I.eboii, to whose jilans the first illuniinal ion 
of I’aris with gas was due, took out a patent in 1799. 
It seems unlikely that ga.s manufacture arose iinle- 
]iendcnll\' any more than do other di.scoverics, tor 
it is ci-rtain that the production of gas by the di,\ 
distillation of coal was know n long before its eoiiinn i 
eial u.se w.as thought of. We have seen somewhcic 
a statement that the Dean of Kildare, the Kev Dr 
.lohn ('hayton,wrote to Robert Boj'lo in 1C90 de.sinh- 
ing how ho filled bladders with an inflammahle y is 
ohtained by dLstilling coal, and Steijhen Halos ni 
172() published the fact that on distilling 158 giiiins 
of Xewcastlc coals 1.80 cubic inches of “ inttammahln 
air ’’ wa.s obtained. And did not Bishop Wat-mi 
touch on the same subject ? Perhaps some of eiir 
readers can inform us. 
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REMINISCENCES OF DR. CARO* 

By Dr. E. F. EHRHARDT 

“ Payctio-analysis seeks to secure a healthy flow 
of the emotions by eliminatitig the impurities which 
by repression have contaminated the well-spring of 
our inner life. It is an asix ct of the moral puritica- 
Iion—the catharsis—to which Aristotle attributes 
tho virtues of tragedy.” 

This is a quotation wbieh expresses, in more 
beautiful language than I can dispose of on ordinary 
week-days, one of the reasons for the choice of my 
subject for a paper to you to-day. In more Victorian 
l.angiiago the same idea would be exprcs.scd by saying. 

Don’t nurse a grievance but have it out.” 

Of all the great chemists and great lawyers that 
il has been my good fortune to meet. T)r. Caro is 
ihe one who seems to me to correspond most satis- 
faitorily to the delinition of a genius, and it is 
peihaps for this reason that he is becoming sonie- 
Ihing of a fetish. It frequently happens that when 
certain views are to be put forward an endeavour 
IS made to nmder them more j)alatable by eonneeting 
lliem in some way with Dr. Caro. Tlnl.s when the 
riliieation of industrial chemists is under diseu.ssion 
.aiieone will advocate what he calls the “ German 
S\stem ” and pouit to Dr. Caro as a product of 
llial system, which should, therefore, he copied. 
Hr, again, when during the war the imiiorlance of 
ilw ilyeslnlf indu.stry was acutely troubling the 
lioveriiment and numerous dye consumers in this 
.■oimtry, a letter wa.s written to The T'nncit giving 
. 1 -- Ihe solution of the dillieulty, ‘’Find a m.an like 
Dr Cai'o ;nid gi\a5 him a free hand.” *Sugg(-stions 
like this that come from peo])le who have not spent, 
e many minutes with Dr. Caro as T have spent 
il.ns eau.se a certain amount of irritation and lead 
I" tlic desire for the catharsis that 1 have referred 
In 111 my opening quotation. 1 do not propose to 
ei\e anything like a complete account of Dr Caro's 
lile .Old work, and wii' re.strict m'\self to a few but 
'li'jlilly coimeeted reminiscences, 

Il IS unfortunate for tho.se who hold up Dr. Caro 
■I' .1 prniliiet of tho “ (.Icrman System ” for training 
iiiiiii-d rial ehemi.st.s that he was not trained as a 
ill nn-,t at all. He did attend a, German poly- 
ti I liini'iim, hut he took the cour.se provided'not 
till ■ liemists hut for calico jirinters. This indeed 
III'lulled something of the elements of chemistry 
I'l'l as a consi'quencc of his innate aptitude for 
I In ini.stry and of the interest he had always taken in 
•li.it suliject, when Caro left the institution the 
'• iiiln ate that he received .stated that his knowledge 
"I ' licnii.strv considerably e.xceeded the standard 
'"iniicd by the institution for the certilicatc. He 
''I'l'.itedly told this with iiride. Dr. Caro openetl 
I'll mess life, therefore, as a calico |)rinter with a 
I'll'n ledge of the element.s of ehemi.stry, and the 
I'li iliiction of the first coal-tar colours syiichroiiised 
"I'll lids period and ho learnt the chemistry of tho 
""l||''lrv as it wa.s found out and himself contributed 
•" ilii.s knowledge. 

,1 'l"‘i' rcatl hoforo tho Manchester Section of tho .Society 

I In mical Industry on February 1, 1924. 


Kven when I made his acquaintance in 1889 
there were properly qualitied chemists who looked 
upon Dr. Caro in much the .same way as registered 
medical practitioners to-day m.ay regard a successful 
bone-setter whose meritorious -serviees liave been 
recognised by a knighthood. At. that time he 
alrc.ady liad honorary degrees conferri'd ujam him 
by the Universities of Municli and of Heidelberg, 
but he bad achieved no degree bj^ e.xamination ami 
passed tlirougli no tegular University ctanse. 

On tlio other matter- - that of finding a man like 
Dr, Caro and giving him a free band to recreate and 
develop tlie live industry in Hiis country—in tho 
first place, 1 would ask, where, if you exclude the 
writer of the letter and pre.scnt company, would you 
find the man of geiuus like Dr. t.laro to wliom tlio 
free baml is to be given ! But apart from this 
difliculty^ it i.s one of the attributes of genius tltat 
tliey are fiequently dilfiimlt to get on witli, and in 
tliis resjtcct Dr, Caro was not altogether an exception. 
He served only one term on the Board of Managing 
Directors of tho Badisehc (,’o. When Ids tivo years’ 
agreement came to bo renewed lie was promoted to 
the Siqjei'visory Board. It was shortly before tho 
end of this period that I went, to Liidwigshafen and 
was engaged a.s a chemi.st mider Caio. When after 
SIX months’ provisional engagement tho deliiiito 
agreement wa.s to he .signed I asked for a salary of 
]\r. 11(10(1 ])er annum us avainst tlie regular M. I’-KK) 
and gave as the reason for this £30 e.vtra that for 
mo the, engagement meant living abroad, so that 
something ought to be paid by w’ay of consolation 
for living in exile. Dr. Bruiiek, who was dealing 
w'ilh me in tho miCler, .snorted at this idea and 
said in otlicr words, ” If yon know a lietter ’ole, 
go to it,” hut lie added, ” we will give you tho extra 
CIO, not for living with us liere but you have got 
to work imdi'r Caro, no one can get on witli liiin, and 
we have noticed in tlic, last six months that you 
have got on with him; we will give you the e.xtra 
.CIO jx'r annum for that. ’ Wlien one managing 
director .speaks like tlii.s of a colleague it i.s not 
exactly a recommendation that the latter should 
bo given a free hand for running a factory. 

Dr. Caro wa.s a man of approximately the same 
age ns my father ; his elder children were older 
than me and his younger children y'onnger. He was 
kind enough (o take a paternal interest in me, and 
there was no diHiculty in a young man like me 
getting on with him when his coevals might find 
it very irk.some. 

It was, and 1 suppo.se .still is, a social custom 
over there for the new recruits on the stutf to call 
on the older men, and these calls were, paid iietween 
the lionrs of JI and 1 on Sunday morning. I 
judiuptly paid my duty call on Dr. Caro, lastead 
of letting me go at Hie end of the regulation 10 minutes 
he kept me until he was fetched to dinner and 
iirsisted on taking me with him. He kept me tlie 
whole afternoon, we went for a walk and letiirncd, 
he kept me for tho evening meal, and for the whole 
of tho evening until past midnight filled the time 
with practically a monologue on tlio hi.sfory of the 
dye industry and his exjx’riences in connexion w'itli it. 



CHEMISTRY AND INDHSTBY 


May 3(>, 1S24 


r.<i2 

Ho jiuulo this most intcrcKting to me and he 
thoroughly enjoyed talking in tins way himself and 
pressed me to eome aeain, and repeatedly my morning; 
ciills ended only at midnight, in this way, in 
addition to the work I did nith him daily at the 
factory in the laboratory, J got to know him very 
intimately. 

Till’. FASTd;i:i) ('.ASH 

In May, I HHi), I was with Caro for afiout a. fortnight 
in T.ondun in eonne\ion aitli a law suit with reference 
to Kaphthol ^'ello\^ S in which .Mr. Ivan U'vinstein 
was an alls of the Hadi.sehe, and lleail. Holliday and 
Non.s, bid, were in alliance with the defendants 
ATe.ssrs. Dawson. It was then that I met Mr. Ivan 
Levinstein and n.dnrally the recently emh'd litigation 
Jietwi'en liadi.seln^ ami berinsteins on the Fast ffi'd 
patent, which had linally resulted in the .allianee that 
i ha\e referred to was fre<|Uently diseiis.sed. 'I’hero 
are one or two points in eonne.vion with that suit that 
are germane to my subject and which .shonld be pub¬ 
lished. Fveryone who is f.imiliar with ji.itent I'ase 
law will remember that one of the defenee.s in the 
suit - -Badiselie r be\ inslein—was that the defendants 
IjCvinslems made use of a secret process, not the 
process of the jiatent. The eviilenee on this defence 
was heard in cniiicra with every sa.feguard against 
publication, so that to thi.s day details of this secret 
])rocess ha\(! not been given to the world. It woulil 
he useful if the text books on ])a.tent law when dis¬ 
cussing this ease would add a foot note giving the 
nature of the secret pria-ess and the reason why the 
defence based upon it fell. The patent in suit claimed 
the production of colouring matters by the action 
of dia.7,o com])omids of naphthylamine or naphthyl- 
amine .sulpho acid upon the na|>hthols or the sul|)ho 
acids of (t- and /i-na])hthol, that is to say, the claim 
isdireeled to making thi' azo dyes from the na]ihthyl- 
amines and from their sulpho acids, diazotised, and 
combined with the najihtlutls and their sulpho acids. 
It is dillieult to see how there can be any secret 
process dillering from the normal jiroei'ss which was 
patented for elfeeting thi.s combination, and as a 
matter ol fact tiu’ seeri't process did not refi'r to the 
])atented st(‘p, it related to the ma.nutaitnre of 
naphthionie acid, .\fter this sulpho acid of al[iha 
naphthylamine hail been made by the secret process 
the t leal ment was pist as claimed in the speeiliealion, 
so that it is clear why tins defence failed. The 
secret process for making naphthionie acid was a. 
baking process using shallow metal trays foi the 
baking opeiation and breaking up the jiaste 
during the process of b.iking with (he aid of 
stam|icrs, 

I learned this Irom .Mr Ivan Levinsteiii’s own 
lips in the old (l.imbrimis in (llasshou.se Street. 
J)i‘. ( aro, .Air. bevnisieiii and I had been at a king 
consultation with Drofessor Dewar at tho Jtova.l 
Jnstitntioii. \A lieu we eaiiie out Dr. ('aro called 
out l.hat 111' would like a glass of (lerin.in beer, which 
in (hose da,As was moie dillieult to get in boiidon 
tluin in more recent liiiuvs prior 1o ltd I. Durim' 
m,v visit.® to Jamdon Ihiiversity for evannnation 
purposes 1 liad frcfiucntly pas,scd the (lambrinu.s 
in (ilasshouse Street—it was not then c.\tended to 


Regent Street a.s it is now-—and I took Oaro and 
Jawiastein into this replic a of a Bavarian beer cellar 
as it then was with its bare wooden tables, deeply 
carvetl with initials and devices by the customers 
who )iatronised the jiiacc. Faro was delighted at 
the Bohemian atmosphere and here the talk drifted 
to the Fast Red case and I obtained the information 
that 1 have giv'cn above. Of the chemists that 
actually took jiart in the case and who would know 
of these details 1 think Rrofcs.sor Armstrong is the 
only one living. 

d'hi' battle of the Hast Red case was, of course, 
fought again and again and from what I leanit of 
what iias.sed behind the scenes and from tho oflicial 
rejiorl.s I think it highly jirob.able that, it was putting 
forward the false point of the secret process and one 
other small false point that turned thi' scale and gave 
the final victory to the Badi.sehe. 

'run Mni'iioi) OF SurrHON-VTioN 

'I’lie main attack on the patent was on the ground 
of insullicicncy and centred on the directions given 
for sulphonation. k’or (his purjiose fuming sulphirrio 
acid eontaining SO per cent, anhydride was recom¬ 
mended, (his was to be- applied in the suljihonation 
of (he naphthylaniines and of the (inished colouring 
mat ters. iSoiileone on behalf of Bevinstcins made (he 
false point (hat it was very dillieult to sul|)honate 
the naphthylamiiK's with such strong fuming acid 
and a forliori it would be more imjiossible to treat, 
a eom]ilex body like (he azo dje from naiihthylamine 
and na])hthol with this powerful acid, 'riie iimk'r- 
lying idea, was : the more eomtile.v the body, the 
less likely it would be able to withstand the aetion 
of a strong fuming sulphurie acid. This is absurd, 
there is no eonnexion of that sort and in (he case in 
jioint- the exact ojiposite was the truth, the eom|ile.x 
body, the (inished dyestulT could readily be siil- 
]ihonated with till' strong acid whilst the naphttivl- 
amines without very special |irceau(ions could not 
be treated with that aciil without charring taking 
place. 

When the conflict ol evidence on (he aetion m 
this resiieet had utterly bewildered the .fudge lie 
deeidi’d to have an inde|ienden(, expeii to repeal, 
the reaction but chose as the eriu'ial exjierinient the 
treatment of (he dyestulV naphthylamine a/o- 
naiihthol with (his acid and not, the treatnieni nt 
the napht hylaniines. and the suljihonation of Hie 
dyestulf was ellectcd with perfect success by Sir 
Henry Roseoe, which gave the Badiselie fi'aliiil; 
tneir victory. 

1 asked Dr. Caro how it came that the direct mn 
to sulphonale with this strong acid was iiieliidcd 
in (he speeilieatioii and tlui history is of in(erc-l 
1 .su|ipose everyone is aware that, on the ('oninieni 
the strongest, eoneentrated sniphurie acid is sold .is 
‘‘(it)’ ’ acid being (>(>' of Bannie scale. It appe.ii- 
that at about the time of the Fast Red invention .i i 

linn on the Continent put, on the market a fimimg ' 

sulphuric acid which jicrhaps roughly speaking w,is ; 
as much stronger than (i.")" acid as (io ’ acid is .stronger 
than 5(1 acid, .so they called their acid 8(t' acul, | 
although the degrees liear no relation to its apccilir j 

gravity at all. (tne could imagine a choeolato rnanu- , 
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facturer advertiaiiiK his cocoa, as 100 per cent, pure 
and a rival manufacturer who offered a stronger 
eot^oa calling his 2(K) per cent. pure. The fiction of 
this aulpliuric. acid firm was similar. The sfrongest 
ordinary acid was (> 0-60 acid, they sold a stronger 
acid as 80° acid, it was this 80° that was used liy 
Caro's assistant—a promoted laboratory boy—for 
the sulphonations in conni si.m with this work and 
he had not the education to distinguish bctHccu 
degree sign and the ix>rientag(? sign, so in hi.s note 
book called this acid 8(1 pis' eimt. acid, putting the 
jiereenla.gc sign insU-ad of the ih'gi’ec sign. This 
was copied into the <lraft siasufication ami so gave 
occupation to the loaders at the I’atent Bar and all 
the courts up to the House of fxjrds in this country. 
Caro told me that it uas his int,ention to go into the 
box as a witness and explain this to tlu^ Courf, and 
fo rely on tlu' smise of justice of the dudge not to 
upset the [latent, fo]' the sake of a mistake like that, 
but, he wa.s [irevcnted from giving evidence by 
illness. Another of the witnesses has boasted to mo 
lliaf he won that case by making tiaro ill with a 
surfeit of ehanpiagne and so prev'cnted his giving 
evidence. 

Sni'KKSTrnoxs 

Dr Caro was sujierstitious in many ways or, at 
anv rate, pretended to be. Thus, on the occasion 
of this iVaphthol Vellow law suit ho wore a peculiar 
ili.imond pin, in the centre of which there was a pear- 
slia])ed diamond mounted as a [lendant. The 
.swinging of this diamond every time lie movc'd 
.illracled my attention, and when ho noticed tliat 1 
u.i.s looking at it, lie e.xplained to me that it was a 
talisman and that he always wore, it when he iiad 
important Imsiness on hand hut never on ordinary 
orcasioiis. Ji'or many years afterwards T rejiealedly 
noiiced tliat tliis talisman pin was |)ut on when it 
niiglit be regarded as desirable to propitiate tlie tales, 
'the [ihotograpti that is [niblistied in the th rii'hir 
wall Caro’s hiograiii.v written by J’rof. Berntli.sen 
vhows this pin, which im wore when tliat piiolograpli 
«.is taken. Another iiistanec,of tliis trail is afforded 
b\ Ins aeeoiint of tiis invention of the reduction of 
iniro '■ [iropiiulic ’’ acid, w'liieh was the lir.st leelniical 
pioilnetioii of artilieial indigo. All elforls to iinil a 
.suitable reducing agent for “ jiropriolie ” hud failed, 
llicii Dr. Caro one night in a dream saw in tellers of 
11 .line liefore him the words xaiilhate of soda." 
■iiiil Iried ttie next day xaiUliate of soda. It worked 
pciicctly, and the " jiroia'iolie ” acid was [iiil ipion 
dm luarki't for indigo printing. 1 suggested to iiim 
ili.il (lie .sii[ieriiatiiral [lowers wlio liad favoured him 
111 I Ins way miglit liave given him a hint, how to 
pi' paie indigo in hulk, for after all the manufacture 
ami sale of the “ [U'o[U'iolie " acid was more a matter 
"I picstige tlian of dividends, but he did nol take llie 
''ilici.sui of Ilfs .spooks kindly. 

,'similarly Dr. t.'aro liked to emphasise the elfeid 
"I 1 bailee on liis inventions. One of the most 
Important was his invention, independently of 
I’m I. in, of the commereial process for making 
aiiaaiiiie. (Irachc and Liobermaun had brought to 
d'c Badi.sche tlioir process for making alizarine by 


o«3 

hrominating ant liraqninone and fusing the dibrom- 
dcrivativo wdtli caustic alkalis. The first question 
that was put to tliera was wliethcr instead of the 
higlily expensive bromine, sul[)hiiric acid could not 
be used to prepare a SHi[)ho aeid of aiithraquinone 
which could be fused witli caustic; llicy rejKirtcd 
that they had tried it, hut had failed. Kvery effort 
was made to make Oraehe and Taelieriuaim's [iroc(‘S.s 
teehnieiilly [los.sihle but without success, and the 
experiment.s wore llaggiiig or almost abandoned, 
i'or the pur|io.se of the experiineiits a eoiisiderablc 
ipiantity of anllirar(uiu(uie —a rare product in those 
days and not, readily obtainalilc—bad been got to- 
gcllier. t'aro wanted to find sonic use for this 
aiithraquinone, wliieli liad liceii acquired at con.sider- 
alilc cx[)en.sc, and just as lie liad [)rc|>avcd Bo.solio 
acid from phenol he llioiiglil lie could pnqiarc some¬ 
thing similar from aniliraqniiionc by liealing it with 
snlptiuric acid and oxalic acid, ami this experiment 
was set going in a porcelain dish. He lot tin' tempera¬ 
ture rise gradually, tlie oxalic acid licgan to decompose 
and [lasscd uw'iiy as CD.,,, and lie Jiad given up ho[)e 
tliat tlie ex[ieriiiieiil would [U'ove a sueeess vvlien ho 
was called a\va,y from the laboralory and forgot to 
remove the Bunsen burner from under tlie [loreelain 
dish ill w'hieli the sulpluiric acid, antliraqiiiiionc and 
oxalic acid mixture was liciiig boiled. U|)on liis 
return to the laboralory tlie [vlacc, was full of fumes 
of sul[>biiric acid, and the conlcnts of the drsh had 
been evaporated fo dryness, and round the edge of 
tlic crij.sl, wliieh was jiartly charred, Caro noticed a 
pink line. He intcr|irctcd tliis as proving that 
energetic boiling of tiic anthraquimme witli sulplnirie 
acid Jiad leif to some siiI[)honat ion, and tlic subse¬ 
quent, dry distillal'on had got rid of tlie .sulpho 
grou[), givdng the oxy groups vvhieli, with a traei.' of 
alumina derived from (he [loreelain, gave this pink 
line, showing the pre.seiiee of alizarine. He at once 
ex(X'rimented again, taking tlie strongest fuming 
sulplnirie aeid avmilalile and heating energetieallv. 
and succeeded in getting sulpho acids of antlira- 
quinoiie, whieli on melting w itli caustic gave alizarine 
and its isomers as de.sirod. Tlie provisional s|ieeiliea- 
tion was at. once des[)alelicd to Hngland, and liad 
the luck of liemg registered at the Batent Ottiee 
one day bi'fore I’erkiii s similar aiqilicntioil. Tliat 
was a. monieiilous day for tlie (terman dje industry, 
(taro's [latent was No. liCib of ,luiic 2.v, 1809,_and 
Berkiii's [latent N'o. 19(8 of June 20, 1869. 

Cii.vN'ci,; VXD TiiK “ Benzenk Binu” 

AiuiCier iiistanee of a eliaiii'c visit leading to 
iin|iortant elfects was (lie experimmit whicIi enaliled 
Caro to [lilt the dyeslulY factories in a [losition to 
break iqi Die ” Benzene Bing," Dial is to say. Die 
eotinnereial ling of [irodui’crs and dealers in benzene, 
will) were raising the [iriee to Die dyesliitf nianu- 
faeturers. 'Tins story lias a prologue wliieh [ilaved 
ill tins eoiiiitry. During Caro's [)artiieislii[) in tlie 
firm of Bolierls, Dale and Com|iany an inventor 
came to tliat (‘om|iany with a process for tlie mami- 
faetiire of oxalic aeid. Ife [irepared oxalic aeid by 
miming coal gas from Die ordinary gas siqipl.y mains 
into nitric acid, when after a sliort time cry.stals ot 
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oxalic aciil appealed in the nitric acid solution. 
Roberts, Dale and (Company were manufacturers 
of oxalic acid, and had recently put down new plant 
for the purpose. He brought the invention to them 
to see if it was of any interest, and Caro undertook 
th(! work of testing the process. lie tried the experi- 
nunt running the gas through the nitric aeici and 
obtained oxalic acid. If that had been all it would 
have only been necessary to make a costing to show 
that the proees.s had no ad\antage over the old 
process of making the oxalic aeid from savvdu.st, 
but to the dismay of Robi rls, Hale ami ('ompany 
not nu'rely \vas oxalic aeid obtained, but a notice¬ 
able (plantity of nil ro-benzmie was also produced as 
a by-produet. 'I’liat put the matter in a ditlerent 
light. If tiitro-benzene, which was then very 
expen.sive, were oblaineil in this way it wa.s the 
oxalic aeid that might be the by-jiroduet and the 
new oxalic phmt of Roberts, Dale and (lompany 
would have at once been worltik'ss. The jiroeess 
was (■ondemned, nothing wa.s said .about the itroduc- 
tion of nitro-benzene, and the matter was left like 
that. Many years later when the “ Benzene Ring,” 
to which 1 have referred, had come into extstenee, 
and was .seriously worrying d^'c manufaetiirers, 
Haro remembered this old process, and in his writing- 
room he started an experiment letting eo.al gas 
bidible through a beaker containing nitric aeid on his 
window-sill, lie had haidly got the experiment 
started when I’rof. Wilt called upon him, and he drew 
the eurtain so that Witt .should not see, wdiat was 
going on and attimdecl to the business with Witt, 
iluring whitdi the experiment was comphdely for¬ 
gotten and the gas went bubbling through that nitric 
aeid all night. When Caro saw the bi'aker next 
morning he saw a little o.xalie aeid but, on the surface 
of the nitric acid, there was ipiite a considerable 
layer of oil,i liipiid wbieli tinned out to be. almost 
entirely benzene ; a little nitro-benzene had been 
formed, and this had washed the benzene out of the 
coal gas. This led to exjietimenl.s on coal gas with 
other solvents, and it was smni pi'oied that the coal 
ga.s, as delivered in those days, contained a ipiantity 
of benzene that had not been suspected at all, and 
that this eoidd readily be extracted from the ga.s. 
'I'he dye faeloi'ies got into loiieh witli tJie gas maim- 
faetiirer.s behind the backs of the tar distillers, and 
with the aid of this jiroce.ss obtaim-d from the gas 
factories a su()ply of benzene at the erucial moment, 
which forced the members of the ring to come to 
term.s. 

.1 M l<l.,i'TUl> I’-V.NS 

Befori'eoneliiding. I would like I o regislm one claim 
that Dr. Caro made which I haie nevv'r heard dis¬ 
cussed or s(‘en published in any way. He claimed 
to have introduced into the chemical industry the 
use of jaeketted pans ; tliese are nowadays so much 
a matter of course that it is diliicult to realise that 
someone had at some time invented and introdiioed 
them. Dr, Caro told me that it came about in this 
way'. In his early labortitory work he u.sod an 
ordinary English glue pert as a convenient wafer bath 
for making .small experiment.s, and found glue pot.s 
so luseful for thi.s purpose that he took some to 


Germany when he went over there and used them 
there for laboratory work. When larger scale plant 
was required, larger glue pot.s were made, and in 
this way the jaeketted pan as we know it to-day 
arose. 

Now the rest of the acts of Hr. Oaro and the 
inventions he made, and the honours and decorations 
that were bestowed upon him by Princes and by 
Universities and by (Scientific Societies, arc they not 
written in the olUeial biography of Hr. Caro by 
Prof. Bernthsen in the lirrirhlc of the Berlin Chemical 
SfK'iety, Vol. 45 ? 

* * ♦ 

In the subsequent discii.ssinn Prof. Green said 
he did not know whether the .story was apocryphal, 
but he remembered being told 'about the way in 
which it was sought to convince the judge in the 
East Red ease that the method of siilphonating 
a-naphthylamine.s, as de.scribed in the jiatent, was 
not jiraetieablc. The judge was invited into a small 
back room, and a pounil of a-naphthylamino was 
placed in a big pot and 4 or 5 lbs. of 80 per cent, 
fuming sulphuric aeid was poured on to it. There 
was a frightful commotion at once. In one moment, 
the, room wjis full of SO^ fume.s, and the .fudge and 
everybody else got away as quick as they could. 
The .fudge declined to see any mure experiments. 
J’)r. Caro was certainly one of the greate.st men the 
dyestuff industry produei'd. He had a wonderful 
genius for discovery, and a marvellous enthusia.sm 
for ehouiistry which wa.s a science he loved from the 
bottom of his heart. In many ri'speots, he was a 
poet, He did not neees.sa.rily write in verses, but 
anyone who hail read the Lecture delivered Ix'fore 
the Berlin Chemical Society on the Hevekqmient 
of the Hyestiilf Industry would realise that it wa,.s 
an absolute epic and one. of the most beanliful 
pieces of writing imaginabk'. Ho could not .s.ay 
that he bad the ideastire of knowing Hr. ('aro well. 
But ho did eidl upon him occasionally at his flat in 
Mannheim. One of the reasons Hr. Caro left Man¬ 
chester was ill be.ilth. He, uv iit straight lo Heidel¬ 
berg, and lived tbere for two or three, years, practising 
as a generid eonsnltiint. \’in'y soon all his time w'as 
given up to the Badisehe Co., tind eventually he 
joined their umlertaking. After leaving the Badisehe 
Co., he still resided in Mannheim. Hr. Caro’.s 
daughter w iis very intimate w ith his (the speaker’s) 
wife and they oeeasionally corresponded. In fact, 
his wife received a letter from Miss Caro only a bwv 
weeks ago in which w.as enclosed an intercsiing bit 
of correspondene(' which was not entirely without 
some reference to the present conditions in the 
dvestufi industry. It w as a curious thing how hist orv 
h,ad reiieated itself over and over again. In IbOl, 
just after Hr. Caro’.s jubik'e. Prof. Meldola wrote 
on Eebniary 17: "My He.ar Caro, ... I write 
now to offer jmu my sincere congratukitiona, and to 
expres.s the hope you may be .spared for man.v lonif 
years yet to enjoy your well-earned period of leisure 
and to pursue your seientifie work. The irord 
Ihimj that ever happened lo the coal-tar colour <«- 
dv/^lry of this country teas the loss of Heinrich Caro! 
Now we have nearly lost the industry altogether. 
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and servo «s right!—^Yonrs very sincerely, R. 
Meldola.” Caro replied to this letter on March 2, 
lt>04 

“ My Dear Professor Meldola, 

Allow’ me heartily and sincerely to thank you 
for your very kind congratulations on the past 
jidiilee of iny 7()th birthday. Your good wishes 
have not come too late, 'I'he bright .sunlight of 
friendship and fellow feeling which threw its radiant 
beams upon that wonderful and never-to-be-forgotten 
day, has not yet passed away, and as long as it lasts 
the days may roll on in their ordinary course, but 
Ihe Kith of February will still remain in existence. 
I feel very hajipy that my dear old friend and col¬ 
league, Professor Meldola, has on that memorable 
day shaken hands with me wishing me good luck 
on my onward way. 

In your kindly word(;d letter I have noted an 
expression, which, coming from an authority like 
yours, has a.s.sumod the character of a verdict. You 
are alluding to my former particijiation in the rise 
of the English coal-tar industry, and then you go 
on to .say its truly deplorable decline may be partly 
irace<l back to my leaving your country in 18()(). 
Xou, my dear Profi'ssor, w'ith all due re.spect 1 beg 
(o be .'illowaMl to diller from you in tny views on that 
iiue.slion. I think that tnani/ fatal oircumstanees 
had been woi’liing tog('ther to .shift the leadershi[) 
111 tlie deveIo)iment of the Colour Industry from 
lOngliUid into Gcrmivny. At about the same time, 
the gi’e.i,t and successful manufaeturers, Perkin and 
Xii'liotson retiri'd from bii.sine.ss ; Hofmann, then 
the real he.ad of the .scientific “ Ceneral Stall',” left 
Ills ulorious laboratory in the Royal Institution 
, 111(1 reereati'd a new era of seit'ntilic progress in 
(lerriiaiiy ; hi.s English school was scattered to the 
winds ; Adolf Baeyer eommenci'd his splendid ean-er 
111 Berlin ; Kekiili''s benzol theory remained, eoni- 
p.utdiM'Iy speaking, disregarded and fruitless in 
I'jiL'land whilst in Ueriminy tlii' laboi’atorie.s beeami' 
too narrow(l.r., too .small for the students)-- 
' rile worst thing was Unit the English manufacturing 
(heuiist, in eonsetjuenee of his innate self-reliance, 
trusted rather to Ills own energy and practical 
1 \perienee than to the skill and knowledge of scien- 
tilieally thoroughly trained as.sistants : Wishing to 
sue wages he himself .spoiled hi.s own trade, and 
when he bethought himself of his folly, the reins had 
■ihi .nly slipped from his hands. If 1 had remained 
111 Ihigland 1 could not have stopjied the fatal change. 

I '■(■(' now no reason why the le.ssons of the past 
should not be I'omlered fruitful by the pre.sent 
yneiation of English chemists, who, as your own 
noble exam]>le show'.s, are in respect of the high 
'pi.ilities of heart and mind certainly not inferior to 
till ir German colleagues. -Ever yours, 11. Caro.” 

\lthough Dr, Caro w as an intense patriot, and had 
•111 inlense belief in the great potentialities of German 
o 'I nee, enterprise, and industry, he yet had a very’ 
lender spot in his heart for England. It would 
line been a terrible thing for him if he had lived 
to ecc the war, but fortunately he did not. He 
I'lw.iy.s used to sjieak with the greatest pleasure 
idiont the period of his life that he lived in Man¬ 


chester. He alw’ays seemed to look back upon it 
as one of the happiest parts of his life. 

Prof. Knecht .said he knew’ J)i Caro in 1883. At 
that time he, the speaker, was making the homologue 
of resorcin, and from if a fluorescin, and from that 
an eosin. Victor Mey’rn’, whom he was assisting 
at the time, strongly urged him to see Caro, and an 
intm'view was arranged shortly afterwards in Kwitzer- 
land. He sho^v'cd Dr. ('aro some lluorescin and 
cosin dyed on silk. Dr. Caro took a considerable 
iutere.st in the method and said he would try it in 
the works. There was considerable diliieulty' in 
making the homologues, and the experiment proved 
a failure. vSub.seipiently, he met Dr. Caro freipiently 
in this country, and could bear out Dr. Ehrhardt's 
statement that if he took a fancy to any’one h(’ 
invariably gave them rather long leeturi's. I’er- 
Bonally’, he remembered being at Dr. Caro’s house 
in Mannheim on a Sund.ay, and ,be gave him the 
lecture he had delivered to the Berlin (hemical 
Society in great detail. It took six hours to do it. 
It was very interc.sting, but he was very tired when 
it w'as finished. Dr. Caro gave .a.s one of the reasons 
w'hy he was so successful that whenever he made a 
discovery he went on with it until he had got .some¬ 
thing out of it of a definite character, and then only’ 
did ho look in the literature to .see if anybody el.s(' 
had done anything of the .same kind. Ho also 
attributed much of his success to bis I'arly training 
in calico printing, wfiieli always stood him in good 
stead in the works; and what Caro said in thi.s 
respect wa.s borne out also by Bohn's experience 
and the experience of various other teehnologist.s. 


THE ALCOHOL INDUSTRY IN CANADA 

The alcohol industry’ has been revivified, but 
whether this be due to the repeal of prohibitory 
legislation in Ihe [irovinees of Alberta and iManitoba, 
and the po.ssibilities of a similar result of a referendum 
in Saskatchewan and Onlario, it is dillieidt to .say'. 
The Canadian Industrial Alcohol Co., of Montreal, 
has been improving its various jilants and bringing 
them up to a higher degree of ellieiency’. At its 
Corbyville, Onl., distillery, anumg the improv’cments 
have been the installation of a plant for the recovery 
of the carbon dioxide from the fermentation tuns 
and production of compressed gas, and a new method 
for the manufacture of high grade ethyl acetate 
and several other ethyl and amyl com]iounds. A 
subsidiary known as tlu' Canadian Industrial Alcohol, 
of Manitoba, ha.s been ineoqiorated with a capital 
of $2,000,(KK). The distillery is now being erected 
at St. Boniface, Alan., and the eompany is also con¬ 
sidering the erection of a plant in British Columbia. 

The Commercial Alcohols, Ltd., Alontreal, has 
been incorporated and is proceeding with the erection 
of a distillery to have a daily production of l.AtK) 
gals, alcohol. The raw material will be Cuban 
molasses which will be transported by tank steamers. 
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THE OUTLOOK IN CHEMISTRY‘> 

By PROF, SIR WM. J. POPE, K.B.E., F.R.S., D.Sc., LL.D. 

(,)nc of (Ik; many ii«cfiil fiinctiniH of an .ancicnf 
,Soci<'ty sncli iw this is iinilonlilciUv that of hiUiiif; 
stocU, from tiim; io timo, of Iho nclnal position 
which has hcon so laliorionsl\ acliK'Vcd in one or 
other of the larjj:;' divi-ions of pure or apjilied 
science. Tliis, I feel snr-e, js a function whicfi 
Wf)nld ap[)eai jtarti; nl.arix (o the et'iitleman wliost' 
services to sci<m(‘(‘ ar'e to he pcrp(‘tnally ri'called to 
fresli ^(■nera(i(ms of .students of scienc(‘ h_\' tlie 
Trueman Wood lectmcs And so, wlien thi' Conneil 
of the Itoyal Soi iety of Arts did me the homair of 
addi;n; Mp\ nanm to the distinenished list of Trueman 
Wood lecturers, the opporfuidty .seemed appropriati; 
for direetinij attention mon; pai'ticnlai ly to one 
s]ieeilic hranch of .sci<'nce in which developments of 
fundamental importance have (pnte recently taken 
j)luce, 

I helieve, and I think my belief is well founded, 
that (ho historian of the future will mark the last 
(wenty-(i\e years as one of the really memorable 
slaees in scientilic progress. 'I’liis tirief period has 
witnessi'd such a broadenin|' in the .scientilic outlook 
on till' pliNsical si ienees as was never contemplated 
tonards (lie end of last century: a broadening of 
the scientilic horizon which has forced pnwiou.sly 
lii.ssonant scidions of the, scientilic community to 
rcfiard their individual subjects and their main 
objectives of rc'.search from preci.sely the same stand¬ 
point of knowledec and of purpose. 

•Some obscurity ma\ .attach to this problem and a 
little e.vplanalion is desirable. Duriiifr the nine¬ 
teenth (aaitury (he phvsiei.st was larj^cly concerned 
with th<' determination of essential pliysical con¬ 
stants and (he establishment of (he primary 
relationship between the various forms in which 
energy manife.sts it.sclf , it would be ditlicult to 
ov'crestimatc or overstate the intellectual beauty of 
the, work of Thomas Voiing on the undulatory 
thc'oi-y of light, of Clerk -tf.wwell on the properties 
of gases, or of Kelvin on thiaanodyiramics and the 
theorv of electricity. During roughly (he. same 
period the chemist derdt irr the iiiain w rth the rrrater ial 
changes brought irbrrrrt- irr porulerable matter by 
chernrc.rl reaction; Lavoisier's r'ceognition of the 
elements and his law of (he conserwation of mass, 
Dalton's est.rblishrnent of the rdomic theory , 
.Krankland's doctrine of valency and his work on 
organic synthi'sis, anil the developmimt of organic, 
synthesis by I’erkirr, liaeyer .rial I'anil luschci', .are 
among the, marry e.ypressions of getrius rlirected 
towai'ds purely chemii-al emls in ilrrs particular- 
epoch. Jhrl whilst both I’hy.sics and CheinLsti-y 
di-veloped rapidly during (he miveteenth eentuiv, 
they rli'velo|ieil on what ap|H-ared to be quite 
divergi-nt lines ; they hail but little community ol 
inethoil, of purpose or of outlook, anil the chemist 
was fairly' sfiarjilv distinguished fi-otn (he physicist 
in his iniKle of rdtacking a problem anil his con- 
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c.eption of the meaning of natural phenomena. 
'I'd the chemist, and especially the organic chernkst, 
the inteiiial eon.stitiition of the molecule wa.s the 
main ohject of enfptiry, whilst the physicist, in 
his dealings with matter and energy, concerneil 
hinrself chiefly' with extra-molecular happenings ; 
this statement is, of course, not entirely tine, and it 
became lcs,s true as time fiassed on, but it is sutliciently 
accurate as indicative of the div-ersity of outlook. 

Dining the last twenty'-tive years this state, of 
alTairs has entirely changed ; the ])hysicist has 
dev'elojied methods for peiietr.ating into the atoms 
of which molecules are imnle up and of eliieidating 
the riiaiiner in vvhieh (he primitive atoms themselves 
are huilt up ; lie has provided simple e.xplanations 
of many remarkahle chapters in chemistry W'hicli 
had been worked out in an almost entirely empirical 
manner with hut little theoretical basks. To-day, 
Phv'sies and Cliemistry are but arbitrary .sub¬ 
divisions of Ihe great subject of Natural Philosophy ; 
each of their sludeiits is a specialist cultivating 
some iiiiimte held of tho whole domain, hut all 
have the .same fiindameiital conception of the nature 
of the non-living part of oiir universe. 

It is v'cry interesting to attempt a comparison of 
the outlook of the eliemist of thirty' years ago with 
that of to-day'; to make such a, comparison involv'os 
a brief review of (he appearance of the chemical 
universe then and now, indicating the milestones in 
the ])ath of progress, and reinarkiiig on their 
.signitieanec. 

T’ndouhtedly the atomic theory eiuineiated by 
Dalton in LSOU remained for a eeiitiiry tho eoriier 
stone of the eheiiiieal ediliee ; in e.s.senee, the atomic 
theory postulates that, any' ehomieal element is 
composed of inconceivably' minute and siiiiilar 
jiartieles called atoms and lliat fho atom of different 
elements eomhiiu' in simple niiinerii.il proportioii.s 
to form the idlimate i-haraeteristie. units, llic, 
molecules, of ehemieally eonqiouml sub.staiiees. It 
lias always seemed to me that Dalton’s atomic 
theory had, at the date of its enuneiation, no sure 
fnuiulation as a logical interpretation of observed 
facts, though it is naturally iinpo.ssihlo to recovci- 
precksely tlie outlook of the eliemist of a eentmv 
ago ; hut whether the atomic theory represent<-d 
a logical interpretation of ox[s.*ri menial observations, 
or whether it expressed an inspiration of a great 
generalising intelleci, it is clear that until a few 
years ago the atomic theory remained a theory 
and nothing more. Ostwald, indeed, made, an 
earnest attempt to preseni modern chemistry viithont 
Die aid of t'.e atomic thcory'aiid, notwithstanding the 
ri'cogiii.scd uliiitv of tlu- theory as a jiicco of ohcimcal 
scaffolding, few held the opiiiiim until quite recently 
that the aloniie theory' depicted an actual state ol 
affairs or siip)H).sed il proved (hat atoms and mok-culcs 
actually e.xi.st. After Dalbm came Avogadro. who 
in fSl 1 .stated the hy|)othesis that uiKlei' .simil.ir 
eondit ions of leinperatun; and ])re.ssure equal volumes 
of different ga.ses eonlain the same nnmher of 
nmlecnles : again, no complete logical jiroof eoiild 
he given that what was ofte.ii erroneously described 
as Avogadio's Law' repi-e.sciited an actual state et 
affairs ; nevertheless, Avogadroks hypotlie.sis stiff 
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jitamls us the mechanism for rendering intelligible 
oiir methods for determining molecular weights. 

Other great eheinienl monnmeiitH were raised from 
lime, to time: I’rout’s hypothesis .stated in 181(1 
I hat the atomic weights arc integral multiples of 
that of hydrogen and become whole numiiei-s if 
the atomic weight of hydrogen is taken as unity, 
,iml Menilelecf's periodic n I itionship betwc'cn the 
atomic weight.s and physical and chemical jirojierties 
of the elements, dating from ISd'.l, had a profound 
mlluenee on chemical thought. I’rout’s Taiw iias 
temporarily di-scardcd, to be resu,sedated a emdury 
l.iter in a slightly modified form as perhaps the 
most striking exemplirioation of the truth of modern 
\ u'ws of the nature of matter and energy : Meii- 
dcleef’s periodic classification of the (denienis remained 
lor half a century as a purely empirical justification 
..f a, rapidly incnaising belief that the elementary 
,\loms arc comple.x structures and that all have a, 
< ommon origin. 

With the rapid development of organic chemistry 
came the enunciation by hVankland of the doctrine 
of valency, with its immediate clarilication of our 
kiKiwIodgc of the molecular constitution of organic 
compounds; the introduction <if constitutional 
lormuhe by Kckulc gave a directional lead to the 
rmk of the organic chemisi, and this mod<‘ of 
e\pres,sing the position relationshijis between the 
.iloms composing a moh'cule, based u])on llw doctrine 
ol valency, has furnished the theoretical network 
upon which the whole, of (he vast c.\|)an,sion of 
oigaiiic chemistry has been spread. Again, however, 
the diM’trine of valency represented an empirical 

c. >neeption in the sense that it seemed impo.ssilile 
to give it any theoretical interjiretalion ; at the 
s.ime time, constitutional formuhe, although con- 
tmually acq^uiring a more concrete charaider from 
stcnoehemical work bas<‘d upon Van't Hoff .and 
I,. Itel's <'on< c])(ion f>f the asymmetrie carbon atom, 
niic comnioidy regarded as not neee.s.snrdy of 
vicater signiticance than e.vpressing a geometrical 
icl.itlonship which was to some extent parallel with 
llic .letual state of a.lfa]'- Possibly, however, it is 
not ,-ulIieiently giaisped by chcinisls that, the intro- 
iliiclioii of constitutional fornluhe, with all their 
111 . 1 ( 1 . in eonseipienia's such as the recognition of the 
( \isl. lice of delinite groujis or radi'dcs as com- 
|i.incii( parts of the molecule, con.stituted an entire 
rcMilntion in chemical thought. 1 have myself 
lie. loscd modi'rn organic chemi.stry with \cler.ins 
'll bet.ire Prankland's day and have been struck by 
da II distrii.st of the idea that individual atoms of 
dll' loniponent elements and spceilic groupings of 
di'i'-c .itoms e.xist <as such in the complex molecule ; 

d. c early conception .seems clearly to have been 
di.il uheii two dissimilar atoms enter into com- 
hm.iliiin each loses its identity' and becomes, as it 
"cm. Iiiscd into the other. 'I’o our predecessors with 
I'lii'h an understanding of chemical combination, 
die .itiribution of concrete signilication to con- 
''tiliilumal formul.'e must have been peculiarly 
ihdi. lilt. 

d imdlitude of other steps in the dcvclojiment of 
dll' chemist's conception of his universe, many of 
dii'iii of importance, might be noted, but all are of 


the same category as the foregoing. The gvarfually 
extending (hemieal outlook of the last century 
resulted from the exercise of great ex[K‘rimentnl 
skill in the collection of olisei'vational facts and in 
the logical generalisation from those facts which 
yieldeil the theoretical groundwiirk of modern 
chemistry ; a wonderfully supple thcorctii'al network 
was thus built up but it was a network which, in 
the end, was regaideif merely as theory and not ,as 
necessarily )ire.senling any real |actnre of what really 
exists as causative of the ex})erimcn(al results. 
This modi' of conception has become obsolete during 
the pre.sent century ; the atom and the molecule are 
now known to be realities and much has indeed 
been disclosed concerning the wav in which the 
elementary atoms themselves are built up. It is 
interesting to review the manner in which the new 
outlook has been gained before considering bow it 
alfects modern chemistry. 

'I’he first step towards a proof of the existence of 
Daltonian atoms and molecules as concrete entities 
obviously consists in devising methods foi' deter¬ 
mining some constant relating to their absolute 
si/.es, to the number jire.-S'iit in a delinite weight of 
a material or to the mass of an individual atom or 
molecule ; such quantities as these are intimately 
related and it is convenient, in tracing the develoji- 
ment of the subject, to coniine attention to but one 
of them. We may choose for thi.s purpose the 
Avog.'idro constant, N, which repre.sents the number 
of molecules contained in the molecular weight in 
grams of any s[«>eies of matter. The mathematical 
development of the kinetic theory of gases by Clerk 
'.raxwell, (.Tiusius and van der Waals led to a 
method, based in iiiirt. on mea.surenients of the 
viscosity eoellieients of gases, by which the Avogatho 
constant could be calcidated ; from measurements 
made on argon, the value S 10--* was deduced. 

Katiirally the calculation of this ipiautity provides 
no jiroof of the existence of atoms or molecules 
because it is based upon the assumption that they 
do exist ; the point which is of inqwirtance, however, 
is that many quite dissimilar inetluKls for arriving 
at a v.'due for the Avog.adro constant arc now avail¬ 
able and that all lead to values which are identical 
within the limits of exjierimental error 

d'hus, the botani.'-l Itobert Brown noted in 1827 
that very finely dn ided particles suspended in a 
liquid ap]iear on microscopic examin.itiou to be in a 
state ot perpetual agitation, and some sixty veal's 
later it became admitted that this incessant move¬ 
ment is due to the bombardment of (he tiny solid 
jiartieles by the swiftly moving molecules of the 
liquid medium itself. If this is the ease, the solid 
parlii'le.s suspended in a liipiid should distribute 
them.selve.s vertically according to the same law as 
governs the jiressuri' of the atmosphere ,at. various 
altitudes ; very careful series of observations were 
made by i’errin of the concent ration of uniform jiar- 
tieles of gamboge at diti'erent altitudes in a thin 
layer of liquid and it was shown that, interpreting 
the.se data, as re])resenting an equilibrium condition 
between the dispersive tendency of the boiubard- 
nient and the sedimenting etfeet of gravity upon 
the particles, a method for ealeulating the Av'ogadro 
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con.stiiiif war) obtaiiiol. IVrrin thus calculated the 
value X; () <SI! 10^', whie.h, eonslderiiifi; the difll- 
eulties (if (fie (“xperimeutal work, may he regarded 
as identical with the value calculated from (lie 
viscosity of argon '[’he reinarkahle nature of this 
eorrespondenee will he I’calised when it is noted 
that a paralk'l is heing drawn hetueen the weight of 
a gram-molecule of siieli a gas as hydrogen, namely, 
two grams, and that of (he gram-moleeule equiv'iilent 
of the relatively enormous gamhoge particles, which 
is of the order of IP(l,)MM) tons ; also that an 
atmosphere of hydrogen round the ('artli would 
have its density diminishi'd to one-half hy the 
action of gravity at an altitude of about St) kilo¬ 
metres. whilst a similar diminution to one-half 
den.sit\ oeeurs at a height of 0-t)2 to 0 0,'{mm. in the 
suspension of gamhoge. 

Again, (he late Lord Rayleigh ])oin(ed out that 
(he ddtusion of light by a gas is due to the gaseous 
molecules acting as ditfr,acting particles; hv an 
argument uhieh need not now he diseii.ssed he 
traced the blue colour of the sky to this effect and 
gave a method for calculating the Avogadio constant. 
'I'his nielhod, ajiplied with modern relinenients, has 
yielded the value X ('e.Al x 10 “‘‘, again sensihiv 
identical uith those furnished by tile previously 
entirely distinct methods. 

By far (he videst e.vpaiision in modern knowledge 
oi the const it iition of matter, and indeed also of 
energy, is that which has resulted fiom the study 
of radioactivity A]iait from the pioneer work on 
radiant matter by t’rookes, the discovvrv' of radio¬ 
activity iti ISlMi by Becipiend and its asssiation 
.shortly afterwards with ladiiim by Ifadame (lurie 
mark the opening of a fresh chapter in thi' develo|i- 
iiKUit of scimiee ; so striking has iieiu) the hroachuiing 
of the chemical outlook under tho/fniluence of the 
rapid advance m the study of radmiiet ivity that it 
may he usctiil to note a feyy points of special import¬ 
ance. The most tiindaniental of these is perhaps the 
identilication by Sir ,1 ,1. Thomson of the /J-|iar(icle 
IIS the )>.ir(iele or unit of negative eleelrieity and 
till' demonst rat ion that the a-particle, thrown out 
during the lirst .stage of the atomic degradation of 
the radium .atom, is tiu' atom of heliiiiii carrying 
one unit charge of positiye ek'ctricity. hollowing 
this as clearing up our ideas on fundament,d eheniieal 
theory is possibly .Rutherford's concept ion of the 
.structme of the chemical atom ; in this it is con¬ 
ceived (hat the atom consists of a nmdeus, minute 
in comparison with the total volume oeciijiiisl hv 
the ntoiii, yvhich contains all the paitieles of positive, 
electricity and, in the case of all the i leiiients hut 
hydrogen, a delinite iiumher of ])artieles of neg.atiye 
cleetricity ; the nucleus carries a positive ehaige 
equal to the dillerenee hctyieen the miinher of 
positive ])articles and the smaller nuiiiher of negative 
electrons composing the nucleus. The positively 
elmrged nucleus is in electrical equilihrium with the 
much larger external atomic domain by reason of 
the presence in the lattrr of negative particle.s or 
eloctron.s equal in mimher to the nuclear charge. 
Since the property of mass is ehkdiv associated yvith 
the positive particle of electricity, the electron 
having a mass only alioiit 1/1H0() as great, the 


atomic weight of an element heeome.s very nearly 
the number of positive particles contained in the 
nucleus ; the atomic weights should thus bo prac. 
tieall 3 ' whole numbers, multiples of the unit atomic 
weight of till' lightest element, hj'drogen, in accord¬ 
ance with ITout’s hypothesis of 1816. hhirther, 
one of the most important charaeteristie.s of an 
element should be the positive charge on the atomic 
nucleus, or the number of electrons in the external 
atomic domain ; this is the atomic number which 
was first defined by Moseley, who ahow'cd the simple 
relation which exists betyveen this comtant and the 
spectrum of the light evolved by an element when 
bombarded by /3- pa rt ides. As connecting this strange 
neyv development of science with earlier knowledge 
it may he noted that the most accurate method for 
determining the Avogadro constant depends ujam 
the measurement of the charge carried by the 
electron or /1-particle ; Millikan thus determined ttic 
value for X as -6()()2 x 10 “^, a nuinher approxi¬ 
mately identical with thosi" previously quoted. 

It would he impossible in the limited time now 
.available to submit any adequate picture of (he 
far-reaching deductions from recent work on radio¬ 
activity ; one or (wo ])oints m.ay, however, he 
em])hasised. T'lu' Afoseley atomic iiumher slipivs 
that 1)2 elements .should exist and 87 of these are 
noyy kn(.>wn, tivi^ being left to he discovered ; it, 
indicates (hat the atomic weights of all tfie. eleuients 
should be whole numbers. Rutherford .shoyved 
th.at the atomic iiuideus, wliieli gives the atomic 
weight .as (he number of units of p.o.dtive eleetrieitv 
iradiided yvithin it, is coiiqio.sed of ponder.ahle positiy i 
particles and practically non-ponderable negative 
]).arlieles of I'leetrieit v, tlii' difference being the 
atomic number of Mc'iseley ; it appears, hoyvever, 
that the atomic nucleus of any particular element 
can jueserve its identity, from the purely eheniieal 
])oint of view, if containing one or more po.sitiym and 
the .same immber of negative units of ele.'trieily le.ss 
The positiy'c ehargi', (he Moseli'y atomic nuiiibia, 
would be thus left unaltered and eonseqiientlv the 
identity of the element for jiurposes of eheniieal 
change should leniain unchanged. In aocordaiici 
yvith this Aston ha« jiroved in a large humbei ol 
eases that the chemical elements .are mixtures of 
atoms of dillerent nucle.ar conipo-sition, alllioiieh 
identical as n'gards the number of negative election- 
yvhich compose the outer or chemically actiy e atomic 
domain. Elements whieh differ to the extent jii.sl 
indic.ati'd in nuclear eompo.sition, but which aic 
identical in the number of electrons present lu 
the external doniaiii, havi' been termed isotope-s ; 
it is noyv kiioyvn tlnat the atomic weights of i acii 
variety of any element appear as yvholo nunibei.s 
yvhen refcri-ed to a particular unit. For u rrason 
whkh is not yet elucid.ated, but whieh is certainly 
of significance in connexion with our knoyviedge ol 
the relation latyveen matter .and energy, the nint 
value for the atomic weight of liydrogen has to he 
.selected as l•(K)8; this unit chosen, the atoniie 
yveights of the i.sotopes of all the elements appciir 
as whole numbers. The emphical deduction et 
Rroiit of a century earlier has thus been conqilelcly 
justified. Again, the juirely empirical deduction hv 
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Menrloleef of the so-oalled periodic cdassification of 
he elemetils, wiiicii lias oxerciacd enormoua influence 

II the development, of inorganic ehetnisfry, has 
Niiind complete theoretical justification in tho 
iiTangcment of the elements in sets of eight in 
iicordunee with tho system of atomic numbers 
utrodueed by Moseley. The deduetioas dra%vn by 
bavoisier about 1775 which indicated the existence 
if chemical elements and stated tho law of con- 
, rvation of matter both find theoretical justification 
,11 modern conclusions ; each chemical element, is 

liaracteriscd by tho Moseley atomic number and the 
- i\v of conservation of matter stands subject to 
ihc slight adjustment involved in the attribution of 
ill atomic weight of I-IKIS to liydrogen. Lastly, the 
liiinic theory of Jhalton has ]iassed from the stage 
,,i being merely a useful hypothesis to that of stating 
.:ii actual condition of affairs; it is safe to as.sert 
11 ,.it never again in the history of science will the 
, M-.lciU'c of atoms o^ tho elements be seriously 
. Ii.illcngcd. 

So far we arc on undcbatable ground, but much 
mole still disputed territory is in sight which will 
nn loubfedly bo secured in the very near future. The 
,,,iure of chemical combination bus been long in 
ili-inite : tho hVankland doetrine of valency ha.s 
l„,ii very fertile as leading to a classification of 
i,|iis of reaction and to a very [icrfcct system of 
iiiili xiug the composition and constitution of chemical 
, ,iiiiliound.s. It seems likely that the liutherford 
iiiiireption of atomic structure, interpreted ipian- 
iil.ilnclv by Bohr and his eo-workers, and adaptcil 
hi I licuiical mechanisms by men of the Langmuir 
in,l Millikan .sebool, will ultimatelv proi ide a satis- 
l.iiioiy solution of many of the ballling problems 
.I pi'c-.simled by the (pie.stion of atomic valency, 

\ ct aiiotbcr remai kalilo ebafiter has been reccntlv 
,i|ii lird in connexion with the confirmation by con- 
1 , ii,]iorarv physicists of the singular accuracy of the 

III inner in which chemists long before had iuterprelcd 
til, nihcrved facts relating to molecular constitution. 
I'l.ml, land's doctrine i.t \aleney enabled Kekule 
idiniil IS.'ifi to dev'clop 1!ic theory of the molecular 

.dilution of chemical compounds, and later 

1.1 n. i.ilions of chenii.sts have brought to a great 
,l<iir of ]iei'fcetion the methods for a.scertaining the 
iiMinici' in which the component atoms of anorganic, 
nil'll Mile are joined together. The precision of the 

belie methods of organic chemistry anil the 
'■tilting facts of stereoehemistry made, it certain that 
Hie -o called sti'uctural formula) run elo.sely parallel 
In ilie actual arrangement of atoms in the chemical 
iii"teiile; at the sanie time, no independent or 
iiiiiie direct confirmation of the substantial eorrect- 
iii'' of constitutional formuke was until ipiite 
lei I 111 1\ fortheoining. 

II"' purely geometrical investigations of I'.ravais, 
'xlendi'd and eompleteii by Solmeko, Sebfinllies and 
I'nlmi, liavc long since .shown that all properties 
"I ‘U.tals are consonunt with the supposition that 
"' -bil slrnetiires consist of a regular rejietition in 
'||"e Ilf tile molecular units, and consequently also 
"I il"' atoms which eoniposo tho moleenle ; any 
l''"■" |d.'u■ plane section of a crystal is thus to bo 
"-■iidcil as having a deliiiito reticulated pattern 


f)(!9 

formed by tho gconiolrieally regidar repetition of 
edmponent atoms in the plane. It has also been 
long known that light is ditTraetod in aecordanco 
with well-understood laws from gratings ruled with 
a largo number, say 100,0(1(1 to the ioeli, of fine lines. 
The reticulated pattern of a crystal siiifaec is, of 
course, far more, minute than eorrespoiHls to the 
dimensions just stated and X-rays are of wave¬ 
lengths of the order of 1/10,000 of thosi' of v isible 
light. It thus occurred to Lauc in 1012 1 bat .\-ia\s 
should, 1)0 ditfracteil from a reticulated crystal surface 
in the same, way that visible light i.s ditfraeled by 
a grating ; be showed this to be the ease and shortly 
afterwards Bragg founded upon this ob-sei-valion a 
method for tlelermining the atoinie spaeiog.s in a 
crystal by observation ot the inaniu'r in wliieb X-rays 
are diffracted from the erystal. Debye and ,Seberrer 
showed a little later that ina.ssive crystals are 
unnecessary for the application of tho Bragg metborl, 
but. that finely powdered ciystalline nialeiial cari 
also be used, and, in fact, the st.inly of .V-iay 
diffraolion from particles of colloidal gold in atpicous 
suspcn.sion has ])roved that the eollokhd particles 
of this element are crystalline. 

The Bragg method has been inten.sivcly a])))licd 
during the last few years and has dcmoiLstrated tliat 
the constitutional foinnilas deduced in an I'litircly 
different fa.sbion by the ebcmlst arc substantially 
correct rcprc.scntation.s of the actual manner in 
which the atoms are arranged in the chemical 
molecule. 

'Phis ncccs.sarily very abbri'vialcd .simimary of the 
most important directions of recent ])rogrcss in 
piiy.sics in so far as they influence ehcmisirv will 
sutliei' to prove a qnib- simple thesis. Whilst the 
ebcmlst at the end of last century Inul laid eotain 
theoretical foundations to bis science, more ]iar- 
tienlarly those conne<'tcd with the atomic tlieory, 
the doetrine of v'aleney, the Jfendeleef etassilieatiou 
of the elements, and the vast network of org.inie 
chemistry which enlminates in the determination 
of molecular eoiistitution, all tlie.se achievements 
remained as theories or even in jiart as iiieri' 
hypotheses until the sudden development of physics 
during tho last twenty years or ,so transformed them 
into actual stati'inciits of fact. The history of 
seienee, lias never liefore had to record so dramatic 
and far-reaehiiig a hioadening of the horizon as that 
w’hieh has .so recently unified chemistry and physics. 

It Is doubtful whether (he importance of the 
unifying proee.ss which ha.s been carried out so 
rapidly has liccn siillicicntly realised by the majority 
of those interested in physieo-elu'mical seienee, and 
at tent ion may he direoted to one aspect of the question 
which ajipoars to he relevant. 

Whilst the present generation of students is 
acquiring an outlook very dilfi'reiit from that 
prevalent a few deeade.s ago, our general organisation 
of teaching methoils remains uuelianged. The 
student commences his training in natural philosophy 
by attemling separate courses in inorganic and 
organic chemistry and in genoial jihysies, including 
heat, electricity and magnetism, lint the reason 
for this early differentiation has now imlirely 
vanished, if indeed it ever really existed ; all t heso 

c 



CHEMISTRY ANR INDUSTRY 


May 30, 1924 


r,7ii 


liilvc (lie siinif basis, nanifly, Ibe clis'lnaiir 
consUtulioM of iiiattor and enornv, atal it would 
.socin inori- rational for tlio sludonl ol natural 
])liiloHophy to coininoncc! Ids frnitdru; liy a yrncral 
ooursc for llio purpose of elucidating tlu' manner 
in uldeh all these sp<’ei;ilised sca-tious of th<‘ one 
large subject lit into the one nicat sehemi' Students 
have frequently aslo'd me how to re<-oneile the 
tenacity with which a eonqilex' rnoleeuh' of an 
orgardc eortqiound retains the perfectly deliidte 
iirrangement of its eom|Mmeut atoms with the view 
that an atom ilsell is but a minute nucleus surrounded 
by a large ]ilauetar\ system of jiattieles of negative 
eleetri< il \ in r.apid gyration ; there is indi'cd ,a 
striking contrast between the rigiiliti of molecular 
structure eiims'd by organic eompoumls and the 
apparently flimsy nature of the rotating subatomic 
units from which the whole wonderful ediliee is 
built lip Our teaching methods require eon- 
■siderabh' adjustment to make them lit the exigencies 
of the modern seientilie outlook. 

J’robably I bale said suliioieiil to make it eh'ar 
that the outlook in ehemistry is far bro.ider than it 
was twenty-live years ago ; we un<lerstaiid now the 
meaning of mueh that had been ]).iiiifullv deduced 
by generations of careful ob.servers of experiiiieiital 
faets. Wo may now proceed to enquire what we 
•see in front of us as the result of the widi r outlook. 

All enquiring minds in seience are aeeustomed to 
jieer into the future in an attempt to discern the 
directions in which progress is possilile ; hundreds 
of imaginative writers ha\m tried to fon tell the 
elTeets upon liunian life w hieh will accrue from i oining 
advances in seience. In this connexion 1 desire 
to submit one ruling prineipk', a )irinei|)le which is 
admirably exemplitied by the direetions of progres.s 
during the present century and which appears to 
be a.s yet but ill reeogtiiseil. 'J'he principle is that 
all Hcientifio projihoey wdiieh goes outside what will 
obviously and logically result from the normal 
and un.sen.sal ional development of llie e.xisling 
aciontilic position is nece.ssarily false. Xo one in 
IttOO ever conceived anything so sublime and yet .so 
fantastic a.s the achievements of the past quarter 
of a century. 

Keai's are often expre.ssed that humanity is being 
impoverished, and that posterity will be embarrassed 
by the ra]>iiiity with wliiidi our coal and petroleum 
resources are being consumed ; but it is reasonable 
to pre.sume that long before these potenlial siqiplies 
of energy have disapipeared, their a]>jilieations will 
have become obsolete. Whilst every motive exists 
for employing our |iresent sources of energy with 
the inaximuni ellii ieney, we may .safely leave posterity 
to look after itself with the aid of the seientilie 
heritage with which it will be endowed. The dasirc 
to leave coal and |ietrol(*um for our .siieeessors to 
consume shows benevolenee. but appears no more 
rational than the action of our ancestors in jilanting 
England with oaks after the X’apoleonie wars, so 
that we might not lack material for the hiiilding of 
battUvships. 

But wJiil.st we cannot .see far into the seientilie 
future, w'c can safely foretell certain immediate 


coiiseqlienees of the position which cheniical and 
jihysieal science has so lately attained : we are 
eonlident that the ]ieriod, 11125-1950, will he as 
jirolilie of diseoviwie.s previously unimagined as was 
the period 1900-1924, and it is futile even to sjxiculate 
eoneerning tlm entirely novel conceptions and dis¬ 
coveries which the next quarter of a century will 
hring in natural philoso|ihy. 

Tl may he taken for granted that the Bragg 
method for deteriniiiiiig ery'stal structure, which i.s 
still in its infancy and not so far oupahle of dealing 
directly with the lighter elements, will provide a 
means for locating accuratidy' all the atoms present 
in any molecular eomiilex, either inorganio or organic. 
'Phis must lead to a great devidopment in our 
knowledge of ohemieal structure, and should eiiahle 
the relations hetween chemical const it utioii and 
)ihy'sical properties, many of wdiieh have merelv 
been studied em|)irieally up to the present, to he 
di.seerned and stated with ])K‘eision. Thus, it inav 
be expected that the exact relation between the 
molecular eontiguratiou of an optically active 
siib.stance, and its inolecular rotatory i>ower wilt he 
aseertaiiied. 

Our present knowledge of atomic eonstitutioii, 
with its iiievitahle developmeiils and its applications 
to the elucidation of valency, and the elaboration of 
purely i)liy.sieal methods for deteriiiiiiiiig molecular 
eon.stitutioii, may be exjiected to throw' light on an 
almost intiiiite number of points of detail in organa 
chemistry which are si ill obscure. W'c may expect 
to learn the cause of the great .stahility of tho beii/.eiie 
ring, the ba.sic principle uiidorlying the taiitomerisiii 
exhibited by ethyl aeetoacetate and its analogues, 
tho origin of colour in the quiiiones, and why eo|iper 
of atomic numher 29 refuses to form organo-metallie 
compoumks whilst its followers in the .series of the 
elements, nainelv, zinc, gallium, germanium, arsenic 
selenium and liromine. of atomic numbers .'Itl to 
all eouibiiie with methyl radicles. A quaiititaiiie 
explanation of the energy' changes which accomiiany 
chemical reactions is to he anticipated. An ex|io.siire 
of the lueehanism attending clK'inieal changes in 
general and of catalytic reactions in particular should 
he forthcoming; the importance of this latter in 
eoiinexion witli the eheiiiieal operations |ierfoiiiied 
by living malter, as bearing upon tlio utilisation ol 
energy at low (loteiitials tor .synthetic jiurjaxses, cj^i 
hardly be exaggerated. 

A myriad of other oh.seure qiie.stioim, which the 
e.hemist has already' carried nearly as far a.s liis 
classical experiiiieiital methods will permit, hiil 
which are obviously o])eu to further elucidation in 
the light, of modern methods, w'ill suggest theui.sebe^ 
to till- intelligent student of chemistry. A danger, 
indeed, exists that we may enoroaeii on the doiiiaiii 
of the imaginative writer of fiction by speoulating on 
the new chemistry which i.s foreshadowed by Riitlii i 
ford's transinufation of the elements by the u-partieii' 
bomhardnierit of the atomic niielei, and on the eoni- 
jilication.s which will ensue when the .several isolo|ii's 
of many of the elements are available in quantity; 
although it' i.s often stated that the isotopic varieties 
of an element will never be isolated in such quantities 
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13 aro necessary for chemical work, yet it is fliOicult 
to believe that this state of affairs will long jiersist. 
It may bo taken for granted thal in due course the 
i-,otoj)iu chloriiws of utomie weights, 35 and 37, 
A ill be available in quantity. 

li|) to the pre.sent, I haA-e onlj" discns.sed the 
haiige in the chemical onlhiok which has resulted 
rom the superb aehievemenis of modern physios, 
lut another and very dissimilar factor has been 
imullaneoii.sly operative. Although the theoretical 
..isis of modern chi'inistry is of a comparativ’ely 
imple character, the ma.ss of exact and detailed 
( \|ierimental material laboriously collected and 
.corded during the last century has inaile eaery 
. Iiemist a siHicialist; each has ultimately been forced 
to settle down as a cultivator of one minute iiatch 
.it the vast chemical domain. A tendency towards 
individualism has thus been fo.stered. If we look 
, 11 'omid, however, wo see that a tendency in a contrary 
ilirection has become operative, namely, towards 
...ndaiicd action for the pur[ioso of producing a 
dclinite mass effect. The coal-tar colour industry 
tiirnishes an illuminating I'xa.mplo of this effect ; 

1.. r many years pa.st a large community of most 
...Mipetcnt chemical invc.stigatollj has devoted its 
•illcution to tin' exjiloitation of the subject of dye- 
■.Inlls m conjunction u ilh similar bodies of industrial 
.mil commercial e.\|icrts. It cannot be denied that 
this co-operative elfort- has produced remarkable 
loults; not only has it, in a comiiaratively lirief 
.-p.iii of j’cars, sueci'cdcd in domiiiiiting one of the 
111 .list anil most conservative indu.stries in the world, 
hid it has extended its intluence in many other 
dmctions. ’J’he, coal-tar colour industry has, in 
trill, made itself essential in the iirodiiction of 
III,ill-rials necessary to many other industries, such 
. 1 - Ihose of ])harmacy and iihotography; nhilst 
,iv..widly commercial in its aims, it has contributed 
iniiili to the jiurely scientitie develojimi'iit of organic 

. Ii.-mistri. 

.'-iiiinething very similar has taken place in the 
'Iriliie.il industries. Ciriaiii of the great research 
lid.i.ialories which form p.irt of a mimlier of elce- 
In.-il firms havi' made most valuable contributions 

1.. the science of |)nre physics: they can afford a 
liiici- expenditure of money for ,scientific eipiipiuent. 
-ui.l r,ni attract the a.ssi.stance of real leadi'rs .in 
'■i.aleiuporary science. 

ill l•helnislry it.self the advantages of collective 

111.111 towards the extension of industrial ciricicncy 
I-' ii'il confined to the coal-tar cidour industry ; it is 
''. 1 11 in the gas industry and in the novel institution. 
i.iMrivd by experience gained during the war, of 
i-i',-i-ii'cli e.stablishments each devoted to the dcveloti- 
""■ut lit some s|iecilic largi- branch of manufacturing 
iiidiiiliw. itiit, if chemical science is to carry its 
lull :.-iponsibility in connexion with the, amciiora- 

11.111 1,1 the conditions of life, far more must be done 
I" ensure sutficient team work in developing the 
-'I'l.h.atioirs of chemistry to human intere.sts. 

5 tew examples will illustrate this. 'I'he spiro- 
'liiNl.- of syphilis is susceptible to treatment by 
rri'taiii organic arsenic eompouiicLs ; knowing this, 
I'liiii! h conceived the idea of .studying the thera¬ 


peutic action of a long series of such coraf>ound.s for 
the (iiirposc of selecting the most suitalilo for the 
treatment of this disease, lie ultimately decided 
that one particular substance, the so called (il)(i, was 
the most .satisfactory curalivi- agent from amongst 
the many which fiassed through his hands. Since 
Ehrlich's day other organic ar.senic coiu|iounds have 
been introduced for the treatment of this paiticular 
dlsca.se, but all firesent certain disadvantagi-s and 
possess certain limitations in elliciency. No thinking 
fierson cun doubt that if lll.dOO compounds, ait 
varioii.sly toxic to the spirachacle, had been studied, 
one immeasurably suiierior to all the others as a 
curative agent would have been found ; this could 
have been ca.sily done by ti'am wiirk. and such a 
discovery would have repaid thousands of fold the 
original outlay on ex)>crimental work, A .similar 
tale ha,s to bo tolil concerning sleejiing sicknes.s ; 
Bayer 205 seems to be useful, but .sonii-thing much 
better would certainly have resulted from the examina¬ 
tion of some .scori's of thou.sands of chemical sub- 
•stances. No such sucee.ss can be claimed in connex¬ 
ion with the foot-and-mouth disea.se. which has cost 
the country many millions of pounds during the last 
year, becau.se team action has not been enli.sted, 
and eonserpiently alisolutely nothing is arailable for 
the treatment of this jiarticukir malady. A pressing 
need c.xisUs in this country for an organisation with 
the duty of drawing up schcmc.s for the preparation 
of long series of related compounds of po.ssibic 
therapeutic v.-due, making the sub.slanccs and sub¬ 
jecting them to pharmacological investigation 

f/Ct us take another instance, 'J’hc common and 
the noble metais have been for centuries the materials 
of staple industries in many parts of the world ; no 
one metal linds industrial .ajiplications in a state of 
purity, but all arc used as alloys with other metals. 
This being the ease, and since none of the alloys in 
general use approaches perfection, it would have been 
antici|iatcd that by this time we should have, been 
in po.sse.ssion of an elaborate .scheme of experimental 
data which woulrl jirovide exact information concern¬ 
ing the ]iroperties of every possible admixture of 
one iiartieular metal with one or se\eral other 
elements ; the scheiiu- would, of course, be a xcry 
complicated one. but not nearly so complicated nor 
as ilillicult ataf costly to work out as our pre.sent 
.system of organic chemistry. 

Tn s|)ilc of much |iiouc(‘r work by I'^orby. Heyeock 
and Neville and many others, no such .scheme has 
been evolved ; the .N’ational Physical Laboratory is 
i.o'.v just initiating an experimental inv<‘stigation 
for the pur|iose of studying the alioss of puri' iron 
and chromium, and this, if successful, will be the 
first ocoiision on which the systematic study of alloys 
of pure iron with another pure metal has been under- 
ta ken. 

Afnch more might be said on the need for a broader 
outlook on the a|)plications of chemistry to other 
sciences, and to the arts, and on the neci'ssity for the 
rletailed working-out of large and comprehensive 
])lan.s, involving much experimental work of a rathi'r 
routine or rejictitive nature, so as to provide the vast 
amount of precise data always essential to any 
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appboation of chemistry to technical ends. Many 
eases in winch valuable results would be thus achieved 
wil occur to anyone familiar with chemical .science 
and ac<(uaintcd with its bearing.s upon other lirancfic.s 
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FORTHCOMING EVENTS 

.June 2. Sim iKTV or u al Indu.stjiv, Lotidun. Sfc- 

I lull. Tlicic will !«■ IKJ mcL'tiny; ol tile Section 

uU tills tl.ite 

Juno Koi'Ar. I’noioiin.n'iiio Sociexy oi Gbu.ct Biiitain, 
J5, Jtuiscll .S<|uare, W.C, 1, at 7 pm. “The 
.Analy.'ici ol .Motion by KincnnitoKrnphy.” 

Juno :i l■',.Ml>Iali Mi.n'inu and Mktai.uiiu.ic.ii. Co.Ncnnsa, 
to 6. lo lio held at tho Riitiali Empire Exliibition. 
.\miniy otlier items, papers will be read on the 
follow ini^ subjcKits: .— Mining, Petroleum, 
Metallurgy of Iron and .Steel, as well aa Non- 
Eerrous Mot.allurgy, 
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SOCIETY OF CHEMICAL INDUSTRY 
ANNUAL GENERAL MEEtlNG, ^ 1924 
PATRON: H.M. THE KING 

In accordance with the provisions of by-law 68 
notice is hereby given that the Annual General 
Meeting of the Society of Chemical Industry wil] 
be held in the Arts Theatre, Tho University, Liver¬ 
pool, on Wednesday, July 9, 1924, at 10.1)0 a.m. 

A detailed programme has been scut to every 
member of the Society. 

A list for tlie election of Mem])orH of Cotiuoil 

has also been despatched to each member entitled U> 

J. r. Longstaff, 

General Secretary 

ANNUAL REPORTS OF THE PROGRESS OF APPUED 
CHEMISTRY 


Junr 1 Institltic or Meto.s, Aiimml Gtnicrnl Mroiiiig, 
:it tlu' Tustitutiuii of Mechanical Lngiiict'rs, 
Sloi(‘\\ (iati*. S.W I, at H p.in Atoms and 
IsotniM ''," li\ l)i K. \\ . Aston, F.U.S. 

Juno J UioTisii ICMrinr F'ciiiiiitjun, Wemuley, C\mi- 
o-n-nrts <01 “ HouMltLy as tho basis oi National 
.Mid Imlir-Uial I'Jlii. u*n< y.’’ Also Jun<‘ 11, IS, 2o. 

• lunoo Tiir. CiirrMicsj, Soiirry. nurliii^toii llouso, 
1*1(1 ailillv, M . 1at 8 p.in. Oulin.il v Sciontilu* 
.M«s‘tin^ i|) “Tho Ahsoi'iition Sjn'itra ol' 
('.iiiiphoi and ot (‘aniphornuinonc,” liy 'f. 31. 
Irouiy .111(1 fl. S J'’i-oncli. (2) “Studios in 
l)\iiamii IsonKoi-^m Part. X\'J .Mtilaroia- 
lion ot Jh‘i\ Ilium U*'nzo\ io.nn))}ior. Formation 
ol an A<fdilion*<-om pound witli C'iilorofonn. 
Tin* Optical Ai'tivity ol Hcrylhuin,’’ by Jl. 
IUito<'‘'s .and 1'. M. [>owry. 

Jum* I). Mill n MI K Mia hi: JOxuuution. Coiihai'incs of 
I'aiHinccriMfc Soi n-tu's to Im* liold in Couioronco 
Mail X(i I .i( \Vciiililc\-, at. IG JO a nt Short 
Pajicrs on canons I'ai^iiH'oi in^ Siil>j<'ctfs hjII bo 
uaid and div'U'.scd, I'hnllu-r inioiination ns to 
tuki'ts niav lu* ••btainod from 'I'lic Scciotaiy, 
SfM'icly of Fn<;incoi.*(, 17. Victoiia Sticot, Wc.st- 
miiislor, S.W. 1. 

•lunoi). ItoYNL Institution or Cheat niiiTAi.N, 21, AIIm^- 
m.irlo Street, \V. I, at 0 i).m. “The Glow of 
Pho'.pliorii'.,*’ by l>ord JlayldKh. 

.Tuik' II Society or Dvkhs \m) (’oloi'Uists. Annual 
to )J dinnoi on .lunc 11 at tlio Jloti‘1 Victoria, 
NorthumlM'i jaml Avonuo, JhuuIoti, S. A' I. Con- 
Icrema* on June 11 and 12 at the britislt Kiiipire 
I'Ahibition, Wembley; on June 11 (3 p.m.) J It, 
llannay will civo “An HLsturioal Survey ot 
pNein^ and Calico Pnnl in;;,'* and on .June 12 
<11 a.m.> Plot. A. G. Green, F.H.S., will sjieak 
on “ Mod(*rn Methods ot Dyeiii;;.’’ River ouU 
in^ IV p4‘r person) to Windsor on 

Juni' J3. Ajiplu iiLion for tickets should be 
made to I lie Society ot l)y(>ts and Colourists, 
30, peal I .\sMirancc Ruildin^.s, Bradfoid. 

June 12. (hiKMicAL SocjrTv. Meeting to be lo'Id in tho 
'riuMtn* of tin* l{o\al Jiistitutioii, 21. Allxonarle 
Stn'ct, AV. 1, at o.fK) p.m , when tlio Faia- 
day b('cture. entitled “Atomism in .Mo'lern 
Physics,” will bo delivered liy Plot. It A. 
Millikan. 


Tlie oighth yolumo of these Reports is now reaiK-, 
Iho prieo of tlie hook i.s 7s. (id. to memhors of the 
Society, and 12s. 6d. to non-members, post free m 
each case. 

A Member of tlic Society may purchase a set of 
VoLs. II to Vlll inchisivo at the reduced price of 
£2 2s. Cd., and a Non-Member can procure a sel at 
the reduced juice of £3 l.’is., jiost free in each ease. 

DEATH 

liaile\, ll.•u..bl .1. (eleete.l of fuglesule, Hoaib I’.ok 

.Vv.'liue, Caiilili, .Mkah In^pe lor'. On Api il In 
I! 121. 


MONTREAL SECTION 

The animal ima'I log was held on Aju-il M, pieeeilnl 
by the u.sual dinner, Mr. F. W. Horner being in Ibe 
chair. After dinner entertainment was given l)\ 
'■ our trio,” i^^essrs. Hovey, Toole and (Irigg, follow. il 
by a very liuniorous address by Prof. LeCointe . ii 
the Radio and tin' “ Radio B)ig.” The report.s of (be 
Treasurer and of the Chairmen of the various Com¬ 
mittees were adojited. 

Dr. Wall, of London, Kngland, was called upon In 
tho chairman (o address the meeting. During Ins 
remarks Dr. Wall told the members of the exjierieiu e 
of (he London Section relative to attendance, and 
suggested that more frequent meetings might biing 
fuller attendanee of the members ; this was the c\|kh- 
cnce of the London Soot ion. 

As no other names wore .sugge.sted for the olliii.s 
of Chairman and Soendary-treasurer, Mr. .1. R l.i II 
was declared (Chairman, and Mr. C. V. Mel'Ve Sc ic- 
tary-treasuier for the year 1024-25. Tin. following 
were elected inemhers of the H.xecutiv<. Commillic' 
Dr. A. R. M. MaeLean, Prof. E*. LeCointe, nid 
Messrs, .1. R. Donakl, F. Cornell, C. O. KerH'iiul, .mil 
W. B. Woodland. 

Mr. W. H. Barnes then gave a sumniarv ol In. 
bursary pri/,e es.say on ” Tho Acid Plant—Its Finic- 
tion and Ojieration in (he Suli)hite Mill,” illu.stralaw 
his remarks with a jiumber of lantern slide.-; and 
e,\hibit.s of .sulphite liquors, and the products oblaniod 
hv their aid. 
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OTTAWA SECTION 

A mooting was hold in tho Unirersity Clul) on 
May 8, 19^. Dr. Macintyre in the ohair. Tho 
Sforctary's rojwrt for tho 1923-24 se.ssion .sliowcd the 
ivorage attendanoo at the si.Y meetings hold to ho 
'.2. i’rior to thn^e of tho meetings dinner was sol ved, 

■ II average of 13 momhor.s being present. 1’ho 
■pport unity thus afforded for eloser personal oontaot 
ppeari'd to bo nuieli enjoyed by those attoniling. 
lie register eontains the names of 18 members 
ml 28 a.s.sociatos being an increase of 2 members 
I ■, < r last year. The expenditure for the year was 
I Kl tlO, leaving a balanoe on hand of $102-71. 
riie report was carried and the following olficei-s 
11 -re elected for the forthcoming session : --(!hainnan, 

I I A. K. MaeintijTo ; Secretary, A. K. MaeKae ; 

( iiiuinittee, Dr. L. 1’. Goodwin, P. V. llosewarne, 
.! M Goodie, P. 0. Collier and F. A. Herman, in 
i 'llition to Mr. Hambly, past chairman. 

I'lie programme for the meeting of Canadian 
( 111 mists at Kingston on JTay 27-29 inclusive, was 

II . 1(1 by the chairman who urged that as many of the 
III! iiibers a.s possible should be present. 

Mr (! D. Mallory, of the British American Nickel 
('ll. then gave a very interesting addri-ss on "'I'he 

I- ili 1 Irolytie Prodiielion of Nioki-l,” first outlining 
till- i.irious uses of niek<-l and describing the processes 

II - 1(1 by the International Nickel and the Mond 
\i(-k(-l Companies. He then clearly and fully 
il- -. rilii-d th(- jiroeess used at the smeller and at the 
l■'ll^l■ry of the British American Nickel Co. 

\lt(-r an interesting discussion the thanks of the 
uniting was expressed to the speaker and light 
K lii-'bments served. 


-SOCIETE DE CHIMIE INDUSTRIELLE 

\i the close of the six years during which Monsieur 
I’.ml Kestner has pre.si-led over the destinies of the 
Si.cii'ti- de, Chimie rndu,-t rielle, that body has oon- 
liiinl upon him the title of President Fondateur ” 
111 -bon appreciation of his eminent services. Tho 
I'liri ,ui and Council of the Societe, howi-ver, wishing 
til (illi-r still more eompleto testimony to the lir.st 
I'll -iili nt entertained Monsieur and Madame. Kestner 
b) limner at the Cercle Interallie. Profe.s.sor C. 
M.iiiL'iiun outlined tho part played by President 
Kr-iiii r and his influence on the amicable relations 
'Mill foreign societies, jjarl.ieularly the Society of 
I'bi-iiiical Industry. Monsieur R. Dueheiuin pre- 
-iMiiril lo Mon.sienr Kestner a vvork of art in the 
ii'iiiii- of the (lotincil, and in well-chosen words, 
oullinid the work ho had done. In the name of tho 
-N'lili.iii.'d Federation of (.Ihemical iSock-ties in France 
I’e l I'x'-h.'d added further testimony, and insisted 
I'll 111 '- m-ed for tho Maison de la Chimie, an idea duo 
1“ 'loiisir-ur Kestner. In reply Monsieur Kestner 
nil ill. -ily attributed all tho merit to his collaborators, 
iii'l -bowed how much w^ork still remained to bo 
'I""- Tho now president of the Sooiotd de Chimie 
hiilii triello. Monsieur Dior, then paid a warm 
Iriiiii-,- lo [,jg predecessor. Tho whole evening was 
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remarkable for tin- spontuueily of the expressions 
of appi-oeiation and <-st<-em oifi-red to Monsieur 
Kestner. 

The Organic [ndustri<-s Group uu-l on May 13, 
to hear a de.sr-iiption bv ..Monsieur- F.. Fourneau of 
the synthesis of “• 309 " and the ( lianges brought 
about in the theraperitic a(-tion of its der-ivalivos 
hy chemical modilieat ions. The sireaker- desorihetl 
liow he WHS lead by the study of Beyer 29.7 to 
rlcveloj) his “ 309 ” of which the chemotlrer-ajrerttie 
index and properties were comparable with thosi- 
of the German product. By mcaas of a kirieruato- 
graph film the synthesis of “309 ” was explained, 
and it was shown tlrat by displacing certain grortp.s 
in the moleoulc or rejrlaeing them by other- 
groups, the therapeutic act ion could he great I v 
modified. 

Monsieur C. H. Coflgriier discus.sed tlie thickening 
of paint, and suggested that for jraint containing 
rc-.sin and lead pigments, tho thickening could not 
be sutfieiently explained hy the formation of insoluble 
lead resinates. Tie suggested that the action would 
first consist in the formation of a grain swelling 
by adsorption then resolving into litu-r granules, 
thirs leading to further swelling and to tlrrekcnirrg 
owing to tho inttrtence of ahic-tie acid, the pt-esenei! 
of a small qtj.anlity of whir-h could eartse thiekerring. 
Completely etherilied resins did not give r-lsc to this 
phenomena. In eo|>al varni.sh mixed with zinc 
white or litharge, thh-keninc was caiisr-d in a similar 
way hy tire free a(-ids of tlie copals. If gum kaur i 
was etherilied witli glyeerin a neutral resin was 
obtained which would yield a varnish free from 
tliiekening. Thi' free acids were also an importiurt 
factor. Despite adverse eritieisms the speaker still 
held that the simple tormatioii of lead ri-sinate was 
insiillicierit to explain tire thickening. 

THE DYESTUFFS INDUSTRY IN FRANCE 

This industry has continued to elcvefo]), the total 
production having r-i.sen from 705(> metric tons in 
1920 to .5869 t. in 1921, 8067 t. in 1922, and lO.tHK.) t. 
in 1923, compared with impoi-ts of .58881. in 1920, 
1148t. in 1921, 17971. in 1922, .and 1371 t. in 1923. 
It tlius appears that imports, w hich repi eserrted over 
83 per cent, of tlie, production in 1920, corresponded 
in 1923 to no more than 12 pr-r cerrt. of the ]M-odnction. 
TIio Swiss factory at St. FoLs prodnees roughly 
2.5001. antrually, art amount not included in the 
statistics of production. In 1923 France actually 
imported only 9 p(-r er-nt. of its i-ftective cotrsuraption. 
On examining the production of dyestuffs it is seen 
that azo dyes re])resent 40 p(-r cent, of the total 
outpnt, with .51241. produced, agaihst 4441. im- 
jiortod. Indigo arrd its derivatives constitute 24 jx-r 
eent . of the total, 2132 t. being produced in 1923 and 
4 t. imported, whilst sulphui- dyes (It) per cent, of the 
.total) represent the production in 1923 of 22791,, 
against an import of 68 t. Similar ])i-ogress lias been 
made in the alizarin, oxyquinone, indophcnol, 
oxazine and thyaziiie colours. Much progres.s, how¬ 
ever, remains to be made in the commercial pro¬ 
duction of the vat dyes, which arc still imported 
to a large extent from abroad. 
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CORRESPONDENCE 

THE SCIENCE OF BAKING 

Sir, I trust y()\i will iillow me s|i;u'(‘ ii\ your 
journal for a few romarks aiioiit flio rci cut contrilm- 
1 ioT» of tin' K(‘v If. \' Whito 'I’Ih' rcffroius' to ono 
f'apluin Williiicris, formerly a linker in lioiilofiiie, 
set me ■woiideriiiir anil eii((uiriiif' Hrielly, the 
re.siilt of my eiu(uiries has heeii to firiiie to lifrht one 
Wimperi.s, who aeknou'leilees to heine a dauher, and 
another who is a uord iiiaiiipiil.alor hy |)rofession, 
hut no one of that name, thoii};h the Direetory 
mentions se\cral, vmII admit to haviiij' Iieen a doiijlh- 
thiiin|)er Seeiny therefore that there uas some 
(loiiht in the l!ev. White's mind whether the (‘aplain's 
name av/.s Wimperis, I have ventured to think that- I 
mieht In' the yentleinan to whom he wished to allude. 
In any ease, I am anxious that you should tolerate 
this nienrsion on \ oiir spaee to enable me to eongratu- 
late the Ih'V White on his earefid and aeeurate 
observations ol the (diemieal aidions involved in the 
■art amt seienee of bread-making. 1 shall be grati'ful 
to anyone who can piil me into eommiimeation with 
this student, n.iy protes.sor, of what he himself terms 
“ nafiiraJ knowledge ” 'J'o eome to the e.i.se for the 
seientilii' study ot the processes of biead-making, 

1 have freipientiv met with the objection that such 
investigation would ri'sult linaliv in a ehemieal 
eoneoetion that would he passed oif as bread upon a 
less suspeeting public than that which consumes 
(diemisi-controlled beer. So far as beer is eoneerned 
I have little knowledge, but I have noticed, as the 
Kev. White would say, that experts on Ix'er .’iid milk 
inv.iriably choose the former beverage and ilo not 
seem to tear the dangm* of poisoning, d'here is, 
however, no necessity for a < hemieal-laden loaf to be 
(irodiieeil from seieiilitie management of the bakery, 
whiidi is all that need arise from the results of the 
investigation. 

Though bread-making is one of the mos, ancient of 
industries, it h.is but very recently become one 
cajiable of being carried out on the factory -siade, and 
is even now without a scientitie foiinilation Wa.ss 
lirodiiction, especially of sueh an article as bread, 
demanding elixsi' attention to temperature and 
fermentation conditions and time factors as well as a 
recognised .standard of jiublie taste, necivssitate.s 
tirst an intimate knowledge of “ what hajijieiis, " and 
•secondly, a sound know ledge of 1 he x a l ions com (lonent 
parts, .ill of whic-h in the ease of bread are nece.ssarilv 
variable in comjiosition 

Xor IS an.dvtical knowledge by it.self siillieient for 
the manager if regular good bread of standard e.xeel- 
leiiee is to be laodiiced on the factory scale, ft 
would a])|i<’ar 1 li-at the jihysical state of the ingredients 
and doughs in eai-h |>rocess of manufacturo (and there 
are manv) is of f,ir moie im|)ortanee. Hence it is 
that a jilea is heri' made for a study of bread-nuiking 
from the colloid point ot \ icw 1 jiavi' bv 

and watch several ('i illeges and I ml list riatjE'aboratories 
in the ITiitia.l >State.s and (lermany making con.sider- 
able headway in this study without being able to 
iiitere.st more than half a. dozen persons on tlie subject 
on this .side. Manchester has certainlv made a start 


and there is one student at the Borougli Polytechnic 
Ijondon, who i.s looking into the matter. And there 
Hii far as ] know, the study ends. The cngineeriiu 
siile of a eontiniioiis and automatic plant for thi 
mil nufactnre of bread is even more imjxirtant thai 
the seieiitilie study' of doughs, and it is interesting 
to note that America, where sueh jilants are coinmoii 
buys tKt per cent., if not all, of its eontiniious and 
automatic bread bakeries from a Briti.sh engineering 
firm that has sjieeialLsed in this form of machinery 
TTie only eoinpletely eontiniiou.s and automatic bread 
bakery that 1 know in this country can be seen at 
Wemblev Kxhibition, whilst there must be hundreds 
in the United States of America. 

The baking ot bread is not one iota less worthy of 
scientilie .study than the maniifaeture of dyes -tiieri- 
is more in bread than meets the eye. 

With apologies for taking so much of your valuable 
sjiace, 1 remain, yours, etc,, 

If. Wtltviftiii 

THE BRITISH ASSOCIATION OF CHEMISTS 

Sir,- In your issue of the fMh inst. is an account 
of a deiuitation from the I'Vderal Council to the 
Hoard of 'rrade, in which Sir William Pojie is report, d 
as .saying that "the Pederal Couneil consisted of 
representatives of the Chemieal Society, the Society 
of Chemical Imlustrv, the Association of British 
Chemical Manufacturers, and all the other organis.i 
tions connected with Knglish ehemfstry.'’ 

Jfy' Council desires to jioint out that the British 
Association of Chemists, though having no part ai 
jiresenf in the Federal Council, represents an iin|ioi 
taut section of the ehemi.sts of the country', moiv 
jiart icnlarly teehnical ehemists interested in the 
manufacture and u.se of dyestuffs, and took the 
earlie.st jiossible oj)|)orlunity of placing its viewv 
on the proposed Ityestiiffs Agreement before the 
Pri'.sideiit of the Board of Trade. A rejiort of the 
Dejmlation is to he found in your issue of March 7. 
and a comparison of the two re|)orts .shows a con 
siderable similarity betwi'cn the views of the two 
deputations.—I am, .Sir, etc., 

1. Boodson, 
(Jeneral .Secretary, Briti.sh 
As.soeiation of Chemi.sts 

Jfedford kloiise, 

lOS, Baker Street, AV. 1 
May 20, l!)2T 

THE ENGLISH LANGUAGE 

iSir,—Jn reference to recent eorrespondi'nee m 
the Jouriinl on the above subject, Mr. T. A. Kiekard, 
author of " 'Technical Writing,’’ wa.s, to the best o' 
my knowledge, born of Knglish jiarents and receivid 
his technical education at the Itoyal ISehool of Miti.’^ 
London, lie has, I belh've, oidy recently fiecoiii. 
an American citizen. 

I do not wish to take uji your space, hut 1 thin'- 
you may be glad of the information.- I am. Sir, el. , 

Huoii F. K. Pkaeo 

44, London Wall. E.C. 2 
May 23, 1924 
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THE ENGLISH LANGUAGE 

Sir,—May a liuinl)la, jH'dantio but otherwise 
iiai'inless, reader of ('hrmi«lri/ and Iitdu'ilri/ otter a 
little, eritieism of your editorial and Mr. Allen’s 
iett<“r ? First, you would have u.s believe that you 
lo not hiiow whether it is (blfieult to write well, 
iieeause you have never attempted it. Are we then 
(II a.s8unie that it is possible i i aehieve what one has 
lever attempted, or that the ratiture of I forget 
I hat' eharaeter of Molit're's, who had w ritten ]>rose 
ill hi.s life without know'ing it—i.s still in store for 
\ oil ? 

Mr. Allen is a brother and his letter warmed one's 
leart. Hut if there is any splitting of hairs to lie 
loTie, let me, too, be among the splittiTs. Consider 
Ids quotation from his soul's outpouring; - 

" The use of ete., although common and accepted 
as ‘ good Fnglish,' . . 

Ill a purist this .sentence is mi'aningless. What Mr, 
\llen wished us to read may have been : 

" 'I’he use of ■ etc.,’ although common . . . " 
nut without the inverted commas his criticism lacks 
|iirci,sion. it is also inaccurate'. A corrupt Latin 
.'lilircviation may be, allowable in writing JOngiish, 
lint, not itself being Knglish, cannot be accepted 
.,s ■ good Knglish."— I am. Sir, 

I lu re follows the customary method of conelnding 
liilcrs to the I’ress, usually abbreviated in a manner 
li.ilcfnl to the I’recise | 

London. S.W, 1 I’nriy.NT 

May 2(i, 11121 

THE GERMAN STANDPOINT 

Sir. The various eoinmnnications in Xus. Hi, IT, l.H 
of \iiur estei'ined diiiinuil which are concerned with 
the re-estabhsbment of peace compel ini' lo write 
loll once again. 

IVot. Moyes' letter forms a welcome starting- 
|ioint. One can recognise in it with satisfaelion the 
lioiicst intention to judge the matter from a non- 
|Mit\ point of view, an I must agree that he succeeils 
lo a certain extent. I rue, be has not remained 
laniiiine from the poisonous activity of the anti- 
German I’re.ss, which remains silent over es.sential 
I,a Is or turns them into the contrary. In thi.s 
numner, the foundation on which he builds the 
'|iie-lion of respon.sibilily for starting the wan) is 
sliilled to a place to which it does not belong. I’rof. 
Noyes is appari-ntly of opinion that the W'orld War 
sl.oled with the (lernian invasion of Belgium. 
I'lieli IS not the ca.se. The VV’ar started witii the 
iley ustation of Fast t’l’u.ssia liy the Itu.ssians, and the. 
terman nation took to arms ami anlicipati-d its 
»e tern enemies only when it saw it woukl h.ive to 
iiiuki' ,in elfort. to stave ott the fate to whii'h it wa.s 
(||■■tincd by St. Bctersbiirg and J’aris. Long before 
tlie murders at Serajevo Ku.ssian trooiis had stood 
111 I lose formation on the German frontier ; they were 
I'nyented only with dilliculty from committing too 
' Illy an inviusion of Germany (small detachments had 
all! Illy committed acts of war as early as June) 
kn .iuse the army had been worked up to a fanatical 
kit red of Germany by the agitation connected with 
tk vi.sit of the LYench President to Kronstadt. 


Whether Gi'iinany sided with Austria in her quarrel 
with Serbia or remained neutral was immaterial as 
regai'vls the attitude of Russia ami France ; the 
athiek on German^' had been decided on, as shown by 
telegrams between Iswolski and Glemeneeau, and 
was going lo be carried out in any case. The march 
of the Germans into Belgium cannot therefore be 
put on the .same basis as the Riis.sian invasion of 
Fast lYu.ssia ; the former was a neces.sary act of war 
which tinds its jn.sfiliealion in Belgium's taking 
))art in the Fraiico-Ru.ssian |ilot, the latter was a 
deliberate breaking of the jieime for which Germany 
had given no cau.se Mine-tenths of the German 
peojilc wimld nevi'r have con.sented to war bad it 
been po.ssible to avoid it withoul. saerilice of national 
honour. This was no longer the case after Ru.ssia 
had alreaily begun the war .igainst Germany. 

Gnly if the chrotiological sequence of ev-ents, 
rtvhieh is beyotid doubt, is made clear can a non- 
|)artv judgment ott the guilt of one side or the otla'r 
be pronontieed. 

From the aliove facts if, is at once evident that the 
political platform which Prof. Moves ptits forward is 
not nece])table to tis Germans cither. In that 
platform it is mentioned how Atistria was guilty and 
how Germany was alleged to be guilty, but not a 
word is said about the guilt of the .\llies. Their 
gtiilt in relation to Russia was, however, gigantic. 
Why hav e the Allies the right to interfere in a quarrel 
between Au.stria and Serbia, and to attack Germany 
bi'fore she had evi'n decided whether or not she would 
tight on the Atistrian side t 

Ajiai'i from the fact that Germany would have to 
. oncede a. wrong in aece])ting Prof. iVoyes’ platform, 
she has in addition to submit to the decision of a 
Vf'orld Gourl, in the matter of the occupation of the 
Ruhr and other German territory ! What i.s this 
World Court f It is France for the time being, for 
she has the, power to which the other countries bow. 
What sort of division tins World Court would arrive 
at can be anticipated from its attitude in l'p|)er 
Silesia and .Mcniel. We have already been deceived 
twice by this W'orld Court, ami are again asked 
confidently to jnit onr trust in its hands. One cannot 
e,\])eet .a [icrson who has been attacked, |)lunderod 
and several times deceived lo have any more faith 
in the world. 

I more Ilian doubt, whether Prof .Voyes is right 
in the as.suni)tfion that, the French ojipose the admis¬ 
sion of Gerinany lo the Le.igiie of Xation.s beeauso 
they are suspicious of an tittaek on the part of 
Germany. That would not be a .sullicient re.ason, 
even if the idea were not so absurd as it is at the 
piesenl. time. Kven the most timorous Frenchman 
eannot suppo.se that the. Germans would attack the 
French at the meetings of the League I It .seems to 
me much more likely that it is their bad con.scienee 
which urges the l'’reneh to obtain a confession of 
guilt on the part of Germany. It is quite clear that 
the W^orld M'ar was the fruit of forty years’ agitation, 
kept up by the lending French iioliticians from the 
time of the last Franeo-German War. 

The question may be raised as to whether Germany 
was altogether innoeent of causing the W'ar. She 
was not, but her guilt wa.s passive, not active. The 
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GcTinaii Govcrnnionf, since the resignation of Uis- 
nuirck, iuul convinced its enemies by its vHcillnting 
policy (but iio»' \va.s the time to got even with 
Germany—the parvenu amongst Mnropean iiulions. 
’I’hiit W'illium 11., in spite of occasional subre-rattling, 
never contemplated an olTcmsive evar is clear to all 
oiir enemies. One may think a.s one Iikc.s about the 
man himself, but it must be concedeil, in full .jmstiee, 
that he wa.s ala ays ready for jieaee ; this he has 
proved more than'once and even at the jiriee of the 
dignity of the l•;mpir<‘. 'I'bo guilt of the German 
Govcj’iiment Is, tb(>refore, the guilt of a man able to 
Hceure bis bouse against burglars but unwilling to do 
so, thereby giving malefactors their op])ortunily. 
Hence the German [leojile have, the right to bring 
their lati^ ruler.s to account but their enemies have not. 

- I am, Mir, etc., J)r. P. Fkitzsohk 

Ijcip/ig. 

-May 2'), l‘,)2l 


PERSONAL AND OTHER ITEMS 

Prof. H Ti l)i.von ba.s been elected presideni of the 
JVTanebester I,ileraty and Pbilo.sopineal Mociety. 

The honorary di'gree of IjL.l). will be conferred 
on Piof. F. (lowland Hopkins, F.ft.M., aiul Fmeritus 
f’rof. Frankland, at the Degree ('oiigregation of the 
l'ni\i rsily of Uirmingbam, on July o. 

'Ibe Fianklin Institute of Philadelphia has 
prc.sented, through the British Fmbassy in W.tshing- 
ton, the Franklin medal and certifieute to Prof. Mir 
Frne.st Rutherford, F.l! K., in recognition of his 
researches in radio-activity. 

It is announced that Mr. J. B. (loleman will retire 
shortly from his post a.s head of tlu- chemical dep.irt- 
ment of the ('helsea Polytechnic. 

Mr. .1. 15. Mpeakman, M Me , has been a])pointed 
lecturer in textile I'hemistry in the University of 
Tjceds, in place of Mr. 10. .4. Fisher, M A. 

Sir Charles I’arsons has been re-elected jiresident 
of the Institute of Physics for the forthcoming vear. 

Prof. .1 G. MeBennan, of Toronto University, 
has been elected president of the Royal Society of 
Uanada. 

-Mr 15. Itfead, a graduate of the Imperial (.College of 
Meii'nee and 'IVchnology, Jauidon, has jouied the 
start of (he Reseaivh Ijaboiutorv for Applied Uhom 
istry in the Ma.s.sachusetts rnstitute of Technology, 

The degree of D.Se. in ehomistiy of I,ondon 
University, has been conferred on Mr S Mugden, of 
Birkbeek College 

We regret to announce the death of Sir Milton 
Sharp, chairman of the Bradford Dyers^t As.sooiation. 
Sir Milton Sharj) (lossessed a wide knowledge of the 
dyeing industry, both in this country and abroad, 
and during the war he rendered valuable servi(^e as a 
member of the committee on the manufacture of high 
explosives. 

The death of Mr. John Sterry in Australia mark.s 
tlie passing of a ■well-known photographic exix'ri- 


menter. Mr. Sterry was the author of much work 
on the properties of the latent imago", ■work for which 
he received the Progre.ss Medal of the Royal Photo¬ 
graphic Society in P.KIS. 

Chemical Workers’ Wages 

The claim of the cluunical trade workers for another 
penny an hour for day workers and three-halfponce 
for shift workers, and for week-end work to be paid 
at tloublo instead of time and a half, has been heard 
in the Industrial Uourt. The Chemical Trades Joint 
Industrial Council, for the norkers, claimed that the 
])rc.sent wage «as inadequate, discussed reductions 
in wages during the last two or tfu’eo years, and 
suggested that the industry was financiall.y able to 
meet the claim. For the employers, Mr. Lloyd 
Roberts, of Messrs. Brunner, Mond and Co., opposetl 
the claim on the ground that concession of the 
claim would endanger the stability of the chemical 
industry and would react unfavourably on other 
industries, Jn addition, he said that foreign com- 
])etiti<)n was severe, the employers were responsible 
to the shareholders and consumers as well as to the 
workpeople, and the existing rates of pay were 
reasonable. lie also stated that it existing plan!, 
were employed to caj)acity 34,000 workpeople could 
be employed as against the 22,000 at present em])loved 
and covered by the claim. The award will be 
announced shortly. 

Denatured Spirit 

The Commissioners of Customs and Excise ha\e 
given notice that all mineralised spirits made on 
and after May 1 must consist of:—00 per eeiil 
plain British spirits, or unsweetened foreign spiri(,-< 
or rum ; 9-5 per cent, methyl alcohol ; and 0-5 per 
cent, crude pyridine ; and must contain, in addition, 
0-375 per cent, by wJume of approved mineral 
naphtha or jjetroleum oil, and not less than 0-02-5 ot 
an ounce of aniline riye (methyl violet) for eaeh 
100 gallons of spirits. Further regulations lay down 
sjHieilieations for the erndo pyridine to be used, and 
requirf! the provi.sion of a tank ot a minimum ea])aeil \ 
of 10 gallons for storing the pyridine. In all other 
respects, the law and regulations governing the 
making of methylated spirits remain unchanged. 

Chemical Warfare in Russia 

According to the Times of May 22, a “ Chemie.il 
Defence League ' has been formed in Ru.ssia te 
organise tin- “ fourth fighting service,” to be knoivn 
as the ” Dobrokhim ” (a word d(!rived from the nann 
‘‘ chemiea' volunteers).” TheSoviet pre.ssatates(h:it 
the other fighting services will merely be mediums (■ 
bring the ” Dobrokhim ” in touch with the enemy 

New Italian Technical Journal 

I'nder the title of ” Revista Teehnica delle tVi 
mentazioni,” Rrof. G. Mezzailroli, of Bologna, hs 
founded a j-eview devoted to the scientific stud', 
of the fermentation industry, including the win ■ 
making, distillation, beer, acetic acid, casein an i 
chee.se, retting and related industries. The yearn 
sub.scription is .30 lire, and the editorial secretary e 
Dr. G. Marenduzzo, Bologna (18), Via Toscana 3(0 
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The Kent Coalfield 

The formal initiation of the sinking of a shaft at tlio 
Hetteshanger colliery on May 20 niarkoil an important 
-tep in the develoimKmt of tho Kent coalfield. Accor¬ 
ding to The Times, this pit is the first of a scries 
iirojected by Messrs. S. Pearson and Oorman laong, 
l/td., who have actpiired the mineral rights under, 
iiughly, 00 of the 80 square iniles in Kent, in which 
')oring.s and sinkings indicate the existence of l.fiOO 
itillion tons of coal in se.ams 3 to 0 ft thick at depths 
r-om -too to 1000 yards. 


REVIEWS 

nir.s, Pat.s, VV^axks and Rksins. By E. R. Bolton 
and R. (1. Pelly. With a foreword by H.R.ll. 
The Prince of Wales, K.O., and General Intro¬ 
ductions by the Rt. Hon. Sir E. Geddes, 0.0.B., 
and .1. H. Batty. Pp. 275. London : E. Benn, 
Ltd., 1924. Price 21s. 

Ot the t welve volumes which arc to constitute the 
ll'soiircc.s of the Empire .series it is probable that 
ii.'iii’ «ill be more useful to its own particular public 
liiin that now issued under the above title. Ecu- 
I'lily of those engagial in the various industrie.s con- 
itiiicd Avith the jireparation, refining and utilising 
it ells have more tliau a vague idea of their magnilude 
III I lie aggregati-, and certainly the u.ser of the finished 
|iniduets has litth' knowlialge of their enormous 
inipurlanci' as items of imperial commerce. The 
inili,-,ed and accessible parts of the Empire furnish 
ml liearing seeds and jirepared fats in quantith's 
aiiimmling to millions of tons, whilst (he arctic 
ne les are penetrated for supplitis of whale and 
.Miiiilar oils, and the virgin forests of our tropical 
i.ilmiies are made to yield their supplies of palm and 
iiMiu other oils. It is obviously impossible for the 
iiiitliiirs to have compress,xl into the space of a book 
el less than 300 pages all that is known about the 
11 leas oils, fat.s, wa.xes and resins, but recognising 
the imrpose of the series tln-y have wisely ri'sirieleil 
tlieiimelves to a statement of the outstanding etiarae- 
ini lies, both technical and commercial, of the 
iii:|Mii lant articles of commerce which can he included 
mull I the very comprehensive title chosen for their 

\iiliiliie. 

1 he eailier pages are taken up by a brief, but 
111 'I rihelc.ss lucid, statoment of the manufacture and 
lelmiiie of the various oils and fats, their physical 
■ I'i'i I hemieal characteristies being so .summarised 
III ii the ba.sis of the commercial valuation of the raw 
III liiiished jrrodnet.s is readily understood. 

to'in the succeeding pages, in which individual 
> 11 .It' I i.ds .are dealt rvith, much is to be learnt of their 
'"I' ll and preliminary treatment. Indication.s are 
III'" '^iven oa to how supplies may be increased, but 
till ■ are not given without a full and reasoned 
t-t It incut of the pitfalls that lie in the way of the 
till' ii.\, especially those who have little reidisation 
III III,. n,.(,({ f(,£. marketing to beat advantage by- 
l'i"'| lets as well as prime materials. 


An important part of the volume is the sU7nmarised 
statement of tho trade fif the Empire, which 'is 
remarkably comiuchensive and ot the greater value 
in tliat mere statistics are relieveil b\' eonuuents, 
c.g., on local conditions, which cannot fail to he of 
value to commercial men. 

This is es.sentially a Im.siness man's eneyclopa'dia, 
and must be of the greatest value to e\er\one con¬ 
nected with the industries with which it deaL. 

.1. .'Vl.I.VN 


('LOL'l)S AND hiMUKKS : TlIK PrOI’UK'J'IKS 01'' DiSJ’KKSr. 

Systems in Gases and their Practical 
Apthcatio.n.s. By M'. E. Gibrs, 1>..Sc. Pfi. 
xiii I 240. London: ,1. and A. t'hurchill, 1924. 
Price 10s. Cd. 

All chemists and technologi.sts, and many other 
individuals, will find much of utility and interest 
in the volumeon “ Clouds and,Smokes ’’ by Dr. Gilibs. 
The author ha.s produced within a com|)aratively 
small compass a v'cry conqilete treatise ujion disjierse 
system.s in which a solid or liquid substance is dis¬ 
persed in gas-systems and termed by the author 
“ Aero.sols.” 

The book is divided into two parts, the first of 
which is mainly theoretical, A'hilst the second deals 
with the various practical aspects of the subject. 
The extent of the t(qiics dealt with by the author is 
vc.ry wide, and includes industrial treatment of 
fume.s and dust \' gases, dust e.xplosions, meteoro¬ 
logical jihenomena, the preparation of metallic 
powders, the production of metallic coatings, .spray 
evaporation, and also the use of smoke in warfare. 

The utility of the book is enhanced by a very 
complete bibliography which is included at the end 
of every chapter; in .addition to this, the book is 
provided with a subject and name index. 

There are a few misprints, as, for exanqile, on 
page 1, in which the velocity eif gaseous molecules 
i.s stated to be 10-4 cm. per second. 'I’his error is 
repe.atcd again on page 41. Gn page 24 (ho state¬ 
ment is made that : The presence of an electrical 
charge on the surface of a liipiid ojiposes the surfaee 
tension and, therefore, diminishes the vapour 
pressure to an extent that is proportional to the 
fourth power of the droj), " This is a loo.se statement 
which should be corrected in subsequent editions. 

ft is, of cour.se, impossible for any author to be 
fully conversant with the large vaiiety of topics 
Avhieh arc dealt, with and discussed in the volume, 
and the revieii’er is not in agreement with all the 
statements made in (he chapter upon the use of 
smoke in warfare. The major part of this chapter 
appears to be deiiNcd from the publication by Fries 
and West on Chemical Warfare. This gives the 
American viowiioint, aGiich was not always in accord 
with the British. For example, the reviewer is very 
much inclined to doubt the formation of a true smoke 
from a mixture of ehlorpicrin and pho.sgene ns stated 
on page 230. Any liquid particles produced from 
this mixture are at best present for a very short 
period only, and this mixture behaxes as a toxic gas 
and not as a smoke in the commonly accepted sense 
of the term. L. Levy 
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COMPANY NEWS 

CANADIAN CONSOLIDATED RUBBER CO., LTD. 

'I’Ik! iiii.Mioilil HtateiiU'iit of the Catiadiaii Con- 
Molidalcd Huldu-r (_'o., Jatd., ylua\8 tlint tlii' not sales 
for th(^ ])ast year atiioiiided lo .S14,5!M>,d;iH a.s eotn- 
pared with .Sl.‘l,22l ,.57.% the |it( \ious _\ear. Net 
iiieoiiio was ,S‘.M)(>,()44 as eomiiared ailli $132,202 
in 1922 and $90,330 in 1921. Current assils on 
December 31, 1923, lolalled nearly $7,000,000. 

■while current liahililies weie slieldly over $5,")0,000 
as e.oini)ared with .$1,0S2,II4 in the previous year. 
Bills payable «i‘re reduced from .Sd.aO.OOO to $7,000, 
while loan.s payable of $10.7,000 were entirely olitidii- 
ated. After ])aynicnt of ]>refeired divirlends the 
surplus for the year amounted to ,$090,044, equal to 
24'Sl ])er cent, on the $2,SO, 5,000 of eonimon .stock 
wbi(di is eomparablo with a delieit of $7.Sl,S70 in 
1922, and .a delieit of $1,9.'(o,49.5 In 1921. 

ROSARIO NITRATE CO.. LTD. 

The directors propose to |)a,v a linal dividend of 
0 per cent , le.ss t.i\, jiiakine II per cent., less ta.\, 
for the year, and to eairv forward l'2!t. 179 Tbi.s 
profit is ,uri\ed at after selling aside for depreciation 
tlil,072 to eo\er the estimated value ot r,iu material 
<‘.\traeted from the grounds, and also for depre¬ 
ciation of ])lant and maeliineiy. Olieina “ llosario 
tie Iluara " worked tlirougliout the year ; " ,\rgen- 
liiui' IS being entirely reconstructed; and “ I’u'n- 
tilla " is being dismantled. 'I’he pre\ ions accounting 
period W'as for 15 nionflis fo December 31, 1922, 
when the net jirollt was (;25,9ti0 and flic dividend 
was It) per cent., free of ta.\. 

In 1923 the profit was C5I,303, and 1'28,()I4 was 
brought foiw'ard. 

FORTH GLASS WORKS 

.Vn e.\fraordinary meeting has been eidled to 
iliseuss a resolution tor the voluntary wniding-u|) 
of this eoni|)any, which was formed in I‘.I2() in (dasgow 
with a capital of ttitl.DOt), of which tIo.tlOO was 
i.ssiied in tl shares. |'’(ir last year the working 
showed ail adierse lialance of 1112.1131) 

AGUAS BLANCAS NITRATE CO., LTD. 

The net prolit for lt)2.'t was C2I,3.3(), to which 
is added 1127.111. making 1148.471 availabk'. It 
was decided to distribute a tlnal dividend of .51) per 
eenl., less income ta.\. making 75 per cent for the 
year, and to e.arry forward tS.753. 3'he oonqiany's 
oficina is woikiiig nearly at full ea)iaeily, 

ANGELA NITRATE CO., LTD. 

The accounts for 1923 show a net profit of £24,f9,S 
(111071 in 1922), and a furl her divideial of 15 per cent, 
is propo.scd, m.iking a total of 25 ]ier cent, for the 
year (against It) jier cent.) , ,l.'33.5u is placed to 

amortisation of grounds reseiwe, leaving a balance 
(including 1'1005 biiuight in) of ll(i52 to be, carried 
forward, subject to corporation ta.\. I’rolit h,is been 
taken on 123,()9,S metric quintals (22,4.52 metric 
quintaks in 1922). 


BRUNNER, MONO & CO., LTD. 

At tlie annual gemwni meeting on May 23, Mr. 
Roseoe Ifrunner, who presided, first referied to the 
death of Mr. A. Travers Tlawes, an old director of 
the (‘astiier Kellner .Alkali Co., who joined the board 
ill IDlfi. Ill (liseiissing the bakance-sheet {cf. Cherii. 
and hid-. May 23, p. 49()), Mr. Koseoe Brunner 
sahl that sum.s advanced to subsidiary eompanies 
Syntlielie Ammonia and Nitrates, Ltd., and the 
Buxton Lime Firms, Ltd.-- now ap]ieared, not as 
debts owing, but as investments, an item which thus 
wa.s increased liy ITd4d,()l)9 ; debts owing were 
retliiced by' tl,(i39,0()9, and cash at bank wa.s uji by 
1)537,009. Till' sum of 4181),000 had berm w ritten oil 
susjieiise aeeouiif, wbieh was u.sed to keep the plant 
up fo date, and 4200,000 had been added to dejire- 
eiatioii account, .liidging from all indications, (he 
outlook could he eoiisidered with eontideuoe. The 
ki.ss of 425,000 in the .Japanese earthquake was 
suffered hy the .lapane.se company, but iiierea.sed 
trade promised to cancel the lo.ss. It was not yet 
po.s.sible to say when the new VValler.seote works 
would begin to produce, hut the works would he 
the '■ best in the world," iS.vnlliefie- Ammonia and 
Nitrates, Lid., began to produce in December, and 
the process was working .so well that work wa.s iii 
band for extending the |)lant. and for the ]iiodiietion 
of ammonia .salts other ftiaii the sulphate, a salt 
w hich had met with great favour. 'Pile eomiiaiiy is 
priqiosals for the reeoii.stniel ion of the Magadi 
Soda Co. were .still under consideration, d'axation 
was still too heavy, and the workers were asking iiir 
increased wage.s. (liven reliet from taxation, freetloin 
from strikes, and more stilTne.ss towards demands for 
higher wages, there would he an improvement in 
trade that would allow industry to pay those liiglier 
wages that would inerea.se both (•oiisiimptioii and 
trade. 

Sir Alfred Afond, commenting on the redin eil 
dividend, .said the direetor.s were eon,serving out ol 
)>rofit.s a large amount so that their great Inisincss 
miglit lie maintained on sound lines. He then paid 
,a bigli triliule to the staff of the Syntlielie Ainiiioni.i 
works for overcoiniiig the teeJinieal dillieiilties of the 
proee.ss in .so .short a time, an aehievernent wId' ll 
was also jiraised by Sir .lobii Brunner 

'Pile report and aeeoiiuls were adojiled, and I In- 
six retiring directors Sir ,1. Brunner, .iihI Mcsm.^ 

Colegate, fl. (Ileiidinning, ,1. H. Cold, t'. Poole 
and L. Solvay -were re-elected. 


PARLIAMENTARY NEWS 

HOUSE OF COMMONS 
<iculn);U'al .Museum 

Jleplying to Sir .John Brunner, Mr. Trevelyan .said 
that he wa.s aware of the fact tliuf the Ceologii.'d 
Museum was overcrowded. Steps were being taken 
to put the Alu.seum into eoiistruetioiial and dceoratiie 
repair, hut the Board of JOdueatiou and the Commift'' 
of the Privy Coniieil for Seientitie, and Indu.stiid 
I'eseareh intended in (fun course to reconsider 1la‘ 
Bell Committee's Report, which proposed to honw 
the (feologh'al Mu.seum on a site near to the eolleclien.s 



May ao, I»a4 


CHEMISTRY AND INDUSTRY 


.■)79 


Ilf the Natural lli.stury and iSi’ieiico Museums.— 
(May 15.) 

Ilritlsh Dyestuffs Corporation, Lid. 

Ill a written answer to Mr. IMack, Mr. Webh stated 
I hat no reparation dyestuffs had been sold to the 
Kfitish ])ye,8tufls t!or[)oration for re-working or di.s- 
|io.sal, with the c.'cecption of a certain quantity of 
mdigo requisitioned under e special arrangement 
which was in ojieration for a short time between the 
Hoard of Trade, the principal eon.suniers of iniligo 
ill tlio textile trades, and the Corporation. The 
jiriees charged for reparation dyestuffs were fixetl 
by the Board of Trade from time to time with the 
help of an informal eoinmittee con-sisting of two 
icpre.sentatives of the Colour t'sera’ Association, and 
!wo representatiees of the British Dyestuffs Corjiora- 
I ion as the Board'.s agents. The supplies of dyestuffs 
were requisitioned by the Board after eonsultatiori 
mth rejiresentatiyes of the British makers and of the 
, oTihumers, and had been confined, so far as prac¬ 
ticable, to products not competitive with British 
|iroduot.s. The amount paid to the British Dyestuffs 
( III[Kiration in the year ended Marcti HI, lff24, for 
..lumiission and all other charges was (;-ttt,t)70, 
ic|ire.senting eoiinnission on sales during the ^ear 
.iinoimting to Cft.'i.tiIttI, and not on the value of 
iKcstutfs recei\-ed, together with certain expenses 
I liargeable to the lloard of Tiiule.- (May 20.) 
saftyinardinit of fiidiisfrics Act 

Iteplying to Mr. D. (1. iSomerville, Mr. Webb said 
dial the operation of the depreciated currency jiro- 
1 isicins of Bart If of the Safeguai'iling of Industries 
\rt was specially limited to thri'e years, and could not 
lie continued aftiu' .Vugust I!) next without fresh 
Icuislation. The decision not to introduce such 
Ircislation was taken bv the Coveniment. after full 
consideration of all tlu' circumstances, and he did not 
tc( 1 than an iiupiiry into the anticipated effect of the 
icssation of these [irovisioiis, on the expiry of the 
|icMod for which they were enacted, would sene any 
u-i lid purpose. 

Ill answer to .Mr. Kia n .Mr. .Mexandi'r replied that 
hr I oiild not give details of an individual works, Init. 
hr was informed that the number of persons eiiqiioyed 
III making are-lamp carbons in April of this year was 
a|i|irii\miately double that of A])ril, 1921. 'The out- 
|iiil of the factory included various types of carlions 
which were not eovereil by the Safeguarding” of 
liiilusIricH Act.. (May 20.) 

Till' IK.SI pxhibltiun (Surplus Income) 

Replying to Sir B. Hall, Mr tlraliam said that the 
ti'iiiiiiissioners eif tlio. Kxhibition of IS.'il }iosse.ss, 
■I- I result of judicious inve.stment of the original 
-ill iiliis funds of that exhibition, an estate now valued 
■d .i|i|iroxiuiately .toIKkltOtl, with a net income of 
'I'll 1)29,001). 'I'liis iiK'ome was entirely devoted to 
■'I hiil.iiships and grants'to research students, nearly 
h'lli of which are allocated to research stiidents from 
"'incas and to industrial bursarii'S. The Com- 
III!' loners had no objeetion to their accounts for the 

O' ending December ill, 192:1, being laid before 
l’■|lli.iment with a memorandum exjllanatory of the 
‘"'Icities of the Boyal ('omniission past and (iresent.. 
I 111 would accordingly be ilone.—(Ma^ 20.) 


MARKET REPORT 

This Markot Report is compilod from special information 
received from the Maniifacturors oonoomoti. 

Unless otherwise slated the prices quoted below cover fair 
quantities net and tuikal at sdlera' works. 

GENERAL HEAVY CHEMICALS 

Business is maintaincjd at a satisffictory level with a fair 

export business and very steady values. 

Ai'Otic Acid, tccii, , . €2;i iOs. jtcr ton. 

Acid Hydrochloric .. 38. Cd.—Os. per carboy d/d., oc* 
cording to purity, strength and 
locality. 

Acid Nitric 80® Tw. .. £10 lOs.—£27 per ton makers’ 
works according to district and 
quality. 

Acid Sulphuric .. .. Average National prices f.o.r. 

makers’ works, with slight varia¬ 
tions up and down owing to 
lotial considerations: 140®Tw., 
(.Yudo Acid, 658. per ton. 168* 
Tw., Arsenical, £5 lOs. per t-on. 
108® Tw., Noii-uraoiucal, £0 ISs. 
jwr ton. 

Ammonia Alkali .. £6 I6s. per ton, spot, delivery. 

Bleacliing Powder .. Spot £11 d/d.; Contract £10 d/d. 

4 ton lots. 

Bisulphite of Lime .. £7 per ton, packoges extra. 

Bonix, Coinincrciul— 

Crystal . , . . .. £25 per ion. 

Powder .. .. £20 per ton. 

(Packed in 2-cwt. bogs, carriage 
paiil any station in Great 
ilriiain.) 

Calcium (Mdorido .. £.5 IVs. Od. per ton d/d. 

Potash Caustio .. .. £30 —£33 imt ton. 

Potass. Bichromate .. 5|d. per lb. 

Potass. Chlorate .. .. 3d.—'Ifl. ])er lb. 

Salarnmoniao .. .. £32 per ton d/d. 

Salt Ciike .. .. £3 lOs. per ton d/d. 

Soda Caustio .. £17—£19 lOs. per ton, according 

to quality. 

Soda Crystals .. .. £5 5s.- £5 iOs. per Lon ex railway 

depots or ports. 

Sod. Aeetuto 97/98% .. £24 [M^r ion. 

Sod. BicarlMmnto .. £10 K^s. per ton carr. paid. 

Sofl. Bichromate. . . . 4Jd. per lb. 

Sod. Bisulphite Powder 

00/02%.. .. .. £18—£19 per ton according to 

quantity, f.o.b., 1-cwt. iron 

drums included. 

Sod. Clilorato .. .. 3d. per Ib. 

Sod. Nitmto refd. 90% . . £13 5s.—£13 IOs. ]>er ton ex 

Liverpool. Nominal. 

Soil- NitriW. 100% bams £27 jicr ton d/d. 

Sod. .Sulphide (‘one 0n/n5 About £11 lOs. [lor ton. d/tl 

Sod. Snlphulo eryHf. . . £'.) perton d/d. 

Sod. Sulphite, Pea. Cryst. £15 per ton f.o.r. Ivoudon, l-cwt. 

kegs included. 

RUBBER CHEMICALS 

Antimony sulphide — 

Goldoii .. .. .. 5|d.— -Is. 4d. per lb., according to 

quality. 

Ciimson .. ,. Is. 3d.—Is. Cd. per lb., according 

to quality. 

Arsenic Sulphide, Yellow Js. lid. per lb. 

Barytes .. .. .. £3 lOs. to £0 15s. per ton, accord¬ 

ing to quality. 

Cadnuum Sulphide .. 3s. 9d. por lb. 

Carbon Bisulphide .. £24-—£20 per ton a<!Cording to 
quantity. 

Carbon Black .. .. CJd.—did. per lb. Market tinner. 

Carbon Tetrachloride .. £56 per ton, drums free. 
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Chroiniun) Oxide, gro^ii. . Is. per lb. 

r4|d.—6Jd. per lb. Demand very 

Indianibbor Substitutes, j brUk. Trices likely to remain 

White and Dark 1 st'Oady owing to firmness of 

ra]) 08 oGd oils. 

Lamp Black . . ,, 438. (wi. per cwt., barrels free. 

Lead Hyposulphite .. TJd. per lb. 

Lithopono, 30% .. .. £22 lOs. per ton. 

Mineral Rubber “ Rub- 

pron . .. .. £15 10s. per ton f.o.r. London. 

Sulphur .. .. £10 -£12 i)or ton, according to 

quality. 

Sulphur (Jhlorido . . 3<i. per lb., carboys extra. 

Thiocarbanihde .. .. 2s. 9d. per lb. 

Vormihon, pale or deep .. o.^. Id. por lb. Much doaror, fol¬ 
lowing rise in quickailvor. 

Zinc Sulplinio .. .. T^d.—Is. 8d. por lb., according to 

quality. 

WOOD DISTILLATION PRODUCTS 

Acetate of Lime— 

Brown .. .. £14 10s. per ton d/d. Demand 

active. 

Grey .. .. .. £19—£20 per ton. 

Liquor'.. .. .. 9d. por gall. 32* 'I'w. 

Charcoal .. .. .. £7 5a.—£9 per ton, according to 

grade and locality. Market 
steady. 

Iron Liquor .. .. Is. 7d. per gall. 32* Tw. 

Is. 2d.24* Tw. 

Rod Liquor .. .. lOd.- Is. per gall. 14/15* Tw. 

Wood Creosote .. .. 2s. 7d. per gall. Unrefined. 

Wood Najddlia— 

Minciblo .. .. 53.-- 58. 3d. jier gall. 00% O.P. 

market aliflVr. 

Solvent- .. .. 5s. Od.--6s. per gall. 40% O.P, 

Fau-ly good donmnd Lut little 
offoring. 

Wood Tar .. .. £5 per ton. 

Brown Sugar of Lead .. £49 per ton. 

TAR PRODUCTS 

Acid Carbolic •— 

Cry.slalH .. .. tibl -Td. pin li). Belter inquiry 

nt reduced ]>i 

Crude tiO's .. .. U. Od.- Is. lOd }''er gall, .^larket 

ratliwr tlat. 

Aeid Cre-iylie, 97/00 . . 2.S. Id.—23 2d. per gall. Doimind 

still good. Market firm. 

I’ulc 05'^',, .. Is. lOd, - Is. I III. per gall. Sle.idv 

<lemand. 

D.nk .. .. ..Is. 8d, l.s. lid. pel-gall. Sti'udy 

business. 

Anthracuno Paste 40% .. 4d. per miit per cwt. Nominal 
price. No business. 

Anthracene Oil— 

Strained . , O^d. per gall. Very quiot. 

Unslrainod . . . . 8Jd.—9d. per gall. 

Benzole - - 

Crude 05‘.s .. .. lO^d.—is. per gall, ox works in 

tank wagons. 

Standard Motor .. la. 4Jd.—Is. Cd. jwr gall, ex works 
in tank wagons. 

Puio .. 8j|d.—Is, lOd. per gall, ex 

works in tank wagons. 

'Joluole !H)"„ Is 5]cl. pergall. 

l*uro . . . N lOd. 2s. por gall. 

Xylol coml. .. .. 2a. 3d. per gall. 

Pure .. ..33 3d. per gall. 

CrtHisote - - 

Cj*oaylie 20/24 .. 0<l.- Old. pi-r gull. Few inquiries. 

Middle Oil .. 74d.—9<1. por gall, according to 

Heavy .. > grade and dj-.lnet. Fair de- 

Standard Specification ) mund. 


Naphtha—• 

Crude .. 
Solvent 90/160 
Solvent 90/190 


.. 8d.—9d. per gall. 

Is. 4d.—Is. 5d. [ 
.. Is. 2d.—la. 3d. ) 


lilarkct not 
quite ao firm. 


Naphthalene Crude— 

Draineil Creosote Salts £6—£6 lOs. Demand falling oh. 

Whizzt'd or hot prcs.sed £9- --£12 por ton Aloro inquiry. 

Naphthalene— 

Crystals and Flaked .. £17—£18 por ton. 

Pitch, medium soft .. 62s. 6cl.—67s. 6d. por ton. Market 

steadier. Fow inquiries for 
forward delivery. Very little 
.business for jironipt. 

F’yritlim* -9(>d«)U .. 213. 6<1. -22.s. per gall. Demand 

well maintained. 


Heavy .. I2.s.—12.s. Od. More busiiie.ss pa.s.s- 


ing. 


INTERMEDIATES AND DYES 

Bu.sine.3.s in ilyostuHs has improved slightly during the week. 
In the following list of Intermediates delivered prices 
include packages except where otherwise stated. 

Acetic Anhydride 95% .. Is. 6d. per lb. 

Acid H. ,. .. ..4a. 4d. per lb. 100% l>a8is d/d. 

Acid Naphtliionio .. 2s. 4d. per lb. 100% basis d/d. 
Acid Neville and Winthor 5s. 8d. per lb. 100% basis d/d. 
Acid Salicylic, tech, .. Is. 2(1.--Is, 3d. per lb. Steady 

demand. 

Acid Sulphanilio .. lOd. per lb. 100% basis d/d. 

Aluminium Chloride, an- 

hyd. .. .. . . Is. per lb. d/d. 

Aniline Oil .. .. 7|d,—8Jd. por lb. naked at works. 

Aniline Salts .. .. 7|d.—9d. i)er lb. naked at works. 

Antimony Pentachloride Is. per lb. d/d. 

Benzidine Bose .. .. 4s. Gd. per lb. 100% basis d/d. 

Benzyl Cliloride 96% .. Is. 3d. per lb. 

p-Chlorphonol .. ..48. 3d. ]>or lb. d/d. 

p-Chloronilino .. ..3s. per lb. 100% basis. 

o-Crosol 19/31® 0. .. 4Jd.—SJd. per lb. Demand 

moderate. 

m-Cresol 98/100% .. 2s. Id,—28. 3d. per lb. Demand 

moderate. 

p-Cresol 32/34® C. .. 2s. Id.—28. 3d. per lb. Demand 
inodorato. 

Diohloraniliiie .. .. 3s. per lb. 

Dichloranilino S. Acid .. 28. 6d. por lb. 100% basis. 

p-Dichlorbenzol .. .. £76 per ton. 

DiethylaiuUne .. ,. 5s. per lb. d/d., packages extra, 

returnable. 

Dimethyaniline .. ..28. 4d per lb. d/d. Drums extra. 

Dinitrobenzeno .. .. 9d. per lb. naked at works. 

Dinitroohlorbonzol . . £84 lOs. por ttin d/d. 

Dinitrotoluono—48/.50®C. 8d.—9d. per lb. naked at works. 

60/08"C. Is. 2d. per lb. nuked at works. 
Diphenylainine .. .. 38. per lb. d/d. 

Monochlorhonzol.. .. £03 per ton. 

^ Naphthol .. ..Is. Id. por lb. d/d. 

o-Naphthylamino .. Is. 4Jd. per lb. d/d. 
j^-Naphthylamine .. 4fl. per lb. d /d. 
m-Nitranilino .. .. 68. 3d. per lb. d/d. 

p-Nitranilme .. ..28. 4d. por lb. d/d. 

Nitrobenzene .. 6id.—6Jd. per lb. naked at works. 

e-Nitrochlorbenzol .. 2s. per lb. 100% basis d/d. 
Nitronaphthalone .. lljd. per lb. d/d. 
p-Nitrophenol .. ..Is. Od. per lb. 100% basis d/d. 

p-Nitro-o-omido-phonol 48. 6d. per lb. 100% basis. 
m-Phenylono Diamine ., 4.s. 2d. per lb. d/d. 

7 >-Phenyleno Diamine 10s. 4d. per lb. 100% basis d/d. 

K. Salt .. .. .. 2ri. 5d. per Ib. 100% basis d/d. 

Sodium Naphthio^ato .. 28. 6d. per lb. 100% basis d/d. 
O'Toluidine ., .. 8^d. per lb. 
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;>-Toluidine .. .. 3s. Od. per lb. uakod at works, 

♦n Toluylene Diamine .. 4a. 6d. per lb. d/d. 

PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 


Acid, Acetic 80% B.P. 
\. id, Acetyl .Saiicylio 

Vrkl, Benzoic B.I*. 

\cid. Boric B.P. 


\( id, Camphoric.. 
Acid, (’itrio .. 


id, Gallic 

vnd, Pyrogallic, C'ryst. 

Aciil, Saiicylio .. 

\( id, Toiuiic B.P. 

Ai itl, 'I’artario 


Amidol 

A'-ct/inilido 

\niidopyi'in 

Artimon. Benzoate 

Viiiiuon. Carbonate B.P 
Aiiopinc Sulphate 
i\ l>i(ono.. 

I!. ii/oiuiphtlnd .. 
i'l' ninth Salta 

Hi->muth Carbonate 
Citrate .. 

,, Salicylate 

,, Subnitrnto 

15,-rax B.P. 


I -I < -iindi 


}’(i|,ls>.iLUlV 
Si.dmm 
Xirmioniiim 
' '.il, nun huctald 


' i,i,-j,il lf\dratt‘ . . 

< l.lt'inform 

’ |’•(^.soto Carbonate 
J "imaldeliyde 


. £49 per ton. 

. 3s. 3<1.—3s. 5U. jicr lb. In good 
dcinand. 

. 3.S. 9d. per lb. Larger supplies 
avuiliiiiic. 

. Cryst. £G4 per ton, Powder £68 
per ton. Carriage paid any 
station in Great Britain. 

. 19s.—218. per lb. 

. Is. Cd. per lb., less 5% for ton 
lots. Market extremely firm. 
Upward tendency. 

. 3s. per lb. for pure crystal. 
Mai’ket very steady. 

. 7b. per lb. for I cwt. lots. Market 
tirm ; in<-r<^a.sing demand. 

. Prices quoted from 28. 2d. per lb. 
down to Is. Ihl. f(‘r ton lots. 

. 3s. por lb. Market quiet. 

. Is. l^d. per lb. less 5%. Much 
firmer with more demand. Up« 
ward tendency. 

. 98. per lb, d/d. * 

. 28. 3d. per lb. for quantity. 
Stocks arc small. 

. 13a. (kl peril). Ncgk'ctcd. Storks 
low. 

. 3s. 3d.—3s. 6d. per lb. according 
to quantity. 

£.37 por ton. 

. 12s. por oz. for lOngUsh make. 

. (><]. peril). Quiet market. 

. 5s. (kl-juTlb. Small inquiry. 

. A steady market. Prices according 
to quantity : 

. 123. 9d.—14s. 9d. per lb. 

. 11h. 4d.—138. 4d. „ 

. lOs. 2d.—I2s. 2d. „ 

. 10b. 9d.—12s. 9d. ,. 

. Crystal £29, Powder £30 per Ion. 
k-arriago paid any station in 
Gn‘at Britain. 

. I'lucs lulvauccd. Kaw mutcrial 

much dearer, ifiuher pnci s < x- 
[»ccted when pri'scnt sPicks 
of turcigii lantcrial are (k'lircd. 

. J bl. per lb. 

. N. ,, 

.. Jh. bl. per lb. 

. Demond not very active. Good 
English make can bo had from 
Is. 7d. to 2a. f)d. per lb. 

. 3s. 7(1. per lb , duly paid. 

. . 2s. pi'r lb. for cwt. Iota. Market 
mort) active. Makers busy. 

.. Ca. Od. per lb. Idttlo demand. 

. £57 p«'i‘ ton, (.(• Moika. J'uigli.sh 
make. 


' h M lojiho.spliatcs - 
( .il, Him, KolubJo 
'll rule free .. 
lion 

M.igni-'sinm 
i’oUussiurn, 50*^;') 
•■^oduun, 50% . . 

'' ' iiacol Carbonate 

d'‘\iimino 


Pair bu&incaa ])a‘^^lnl• 

and 

. . 7s. jicr lb. 

. . Hs. 9d. per lb. 

.. 9s 

. . 3s. Od. ,, 

. . 2s. Gd. 

. . 12a. per lb. f()r ewt. lobs. Riqiplics 
not plentiful. 

. . 3s. 0(1. ])cr lb. for Engh-b nu»k('. 
Imports cannot hi' made ut tins 
figure. 


Homatropino Hydrobro* 

mide .. ., .. SOs. per oz. 

Hydroquinone .. .. Ls. 3(1. per lb. in cwt. lots. Foroigi 

make. 


Hypophoaphit ('«- • 

Calcium .. .. 3s. Gd, jicr lb , for 2s-l)) lolfj. 

Potassium . . . . ‘Is. bl. per U) 

Sodium. . . . . . 4h. 

Iron. Ammon. Citrate B.P. Is. lid.—2a. 3d. por lb., ueeording 
to quantity. 

Magnesium Carlx>nate—.. 

Light Commercial £3G per ton net. 

Magnesium Oxide— 

Light Commercial .. £76 por ton, less 25%. 

Heavy Coromorciul .. £20 per ton, less 2^%. 

Heavy Pure .. .. 2s.—2a. 3d, per lb., according to 

quantity. Steady market. 

Menthol— 


A.B.R, rccryst. B.P. .. G2s. Gd. per lb. 

Synthetic .. .. 26 p. “35a. per lb., according to 

quantity. Knglishmako. Steady 
demand. 


Mei’curials 

Rod oxide .. ♦. 

Corrosive sublimate .. 
White procip. .. 
(^lomol 

Methyl Salicylate 

Motol 

Paraformaldehyde 

Paraldehyde 


Phonaoctm 
Phonazono 
Phenolphthnlciii . . 

Potass. Bitartrate— 
99/100% (Cream of 
Tartar) 


Potass. Citrate .. 
Potass. Iodide 


Potass. Metabisulpliite .. 
Potass. Permanganate— 
B.P- Crystal .. 
Commercial 
Quinine Sulphate 

Resorcin .. .. .. 

Saccharin. ■ 

Salol . 

Silver protomate 
Sod. BeiiZ(jaU‘, B.P. 

Sod. Citrate, B.P.C., 1923 


Sod. Hyposulphite— 
Photograpliic .. 


Sod. Metabisulpliite cryst. 

Sod. Kitroprusbido 
Sod. Potass. Tartrate 
(Rochelle Salt) 


Market rather fiat, but pricna un* 
changed. 

68. 3d.— .5s. 4d. per lb. 

3s. Gel.—3s. 7d. „ 

48. 7d.—48. 8d. ,, 

38. lid.—4a. ,, 

28. 3d.—28. 9d. per lb. for carboys. 
A alightly bolter market. 

1 la. per lb. B^itl^h iimk(‘. 

3.a. Gd. per lb., Better inquiry. 

Is. 4d.—-Is. 6d. per lb. in free 
bottles and caaos. Bettor 
dciiiatul. 

Gy. pi'r lb. Somewhat chcapor. 

7.'^. 3d. p(.T lb. for cwt. lots. Quiet. 

Gs. 9d.— 7.S. 3d. per lb. In more 
plentiful supply. 


888. j)Gr cwt, loss 2J% for ton 
lotH. Firm market. Prices havs 
upward tendency. 

la. 8d.—28. per lb. 

ICs. 8fl.—178. 5d. por lb., accord¬ 
ing to quantity. Demand con¬ 
tinues. 

75d. per lb., l-cwt. kegs included. 

Sfd.—9d. per lb. carriage paid. 

8d.—S^d. por Ib. carriage paid* 

28. 3d.—2g. 4d. per oz., in 100 o*. 
tins. Steady market. 

68. Gd. per lb. 

G38. per Ib., in 50-lb. lots. 

43. per lb. Very quiet. 

Os. Gd. por lb. 

2h. Gd. p<*r ib. In steady demand 
for good qiiahtii's. 

Is, 9d.—28. per lb., according to 
quimtity. Much firmer in com¬ 
mon with other citrates. 

£14—£15 per ton, according to 
quantity, d/d. consignee’s sta¬ 
tion in 1 -cwt. kegs. 

37s. Gd. —GOs. per cwt. nett cash, 
according to quantity, 

ICs. per ib. JjOss for quantity. 

77a. Gd.—81a. Cd. per cwt., accord 
ing to quantity. Market quiet 
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Sod. Suh<-yla<o .. .. Market oaaior. Rjwder lis. -Id.- • 

2d. Od. per Ih. Crystal at 
2d. (kl.—2.S. 8d. |H)r lb. Flake 

23. Ud.' 3 h. per lb. 

Sod. Siilpludo—• 

Pure rccryat. .. ,, JOd.— Ih. 2«1. per lb., aoconiing to 

quantity. 

Sod. Sulpliite, anhydrouH £27 lOd.- *£28 lO.s. j)orlon» accord¬ 
ing to quantity, 1-owt. kogs 
moluded. In furgo caska £I per 
ton lOHH. 

TJiyinoI .. .. |.H j)or lb. for goiMl uhill* < rysta 1 

Jroiti ujowati HiTil. \ or\- lirni 
:um 1 ^(iirci'. 


PL'KFUMI:RY CHEMICALS 


Acotophenono 

12ri. f>d, per lb. 

Anbe|)ino . . 

14.M. (ill. per lb. 

Amyl Aeotato 

2fl. Od. 

Amyl Butyrate .. 

7s. 3d. ,, 

Amyl Salicylate .. 

3h. 3d. ,, 

Anothol (M.P. 21/22“C.) 
Benzyl Acetate from Ohio- 

4h. (id. „ 

rine-froe Benzyl Alcohol 3fi. 3<:1. ,, 

Benzyl Alcohol free from 

Clilorino 

Benzaldohyde free from 

3.8. 3d. 

Chlorine 

3.8. Gd. 

Benzyl Benzoate 
Oinnamic Aldehyde 

38. 6d. 

Natiual.. 

IBs. Gd. ,, 

Ooumsrin 

208. „ 

Oitroneliol 

IGs. ,, 

Oitral 

10a. 

JSihyl Oinnamaie 

15fl. ,, 

Kthyl Fhthnloto . . 

3s. 3d. ,, Rcdneed. 

Eugenol .. 

11a. 

Qenmiol (Palmarosa) .. 

358. „ 

Qeraniol .. 

lls.-—18a. Gd. per lb. 

Hohotropine 

(>a. (kl. per lb. Rcduecd. 

Zao ifhxgenoi 

15e. 9d. 

Linalol ox Boia de Rose. . 

28.4. Gd. ,, Ui'dueod. 

Linalyl ActAute .. 

28s. (kl. ,, Ri'duecd. 

Methyl Anthranilate 

9d, 6d. 

Methyl Benzoate 

Ga. 

Musk Ambrotto .. 

48s. Gd. Rcduceil. 

Musk Xylol 

ICs. Gd. „ Reduced. 

Nerolin 

48. ,, 

Phenyl Ethyl Acetate .. 

i2«. 6d. „ 

Phenyl Ethyl Alcohol .. 

IGa. 

Rho(iinol .. 

678. 6d. 

Safroi 

la lOd. „ 

Terpineol .. 

28. 9d. „ 

Vanillin . . 

258, 3J.—268. Od, per lb. 


ESSENTIAL OILS 
Alniond Oil, t'oreign 

S.P.A. .. -. lOs. 6 d. per lb* 

Anise Oil. 33 . per lb. 

Bergamot Oil .. .. 18.s. (kl. por lb. 

Bourbon (k-ramiuo Oil . . .‘JOa. (»d „ Advanced. 

Oamphor Oil .. .. 753 . por cwt. 

Oananga Oil, Java .. IOh. Cd. por lb. 

Oionamon Oil, Leaf .. GJd. per oz. 

O^ia Oil, 80/8r>% .. 9d. 3d. per lb. 

Oitronolla Oil— 

Java 8 ."> .. .. lU. ]» rlb. .Agam doarer. 

.Jh. n,|. j„,,. }|,' 

CIovo Oil . . . . . . 7 h. (id. 

Euoal>q)tus Oil 70/75%.. 23 , 2d. ” 

lavender Oil— 

French Esior.s . . ^)7'^. (id. pta- lb. 

Lemon Oil .. .. 3a. 2d. por lb. 

Lemongrass Oil .. .. 3d. per oa. 


Orange Oil, Sweet .. ISs. 9d. per lb. 
Otto of Hose Oil— 

Bulgarian .. .. 278. Od. per oz. 

Anatolian .. .. 233. fld. per oz. 

Palnm Hoaa Oil . . . . lUa. por Ib. 

Pe]>|X)nnint Oil— 

Wayne County .. 21a. Od. per lb. 

Japanese .. .. Kia. 3<1. per lb. 

Potitgrain Oil ., .. 10.3. jjor lb, 

Saiulal Wood Oil— 

Mysore . . ., .. 20.a, Cd. per lb. 

Australian .. ..218. per lb. 


PATENT LIST 

Th« I'tvi'ii ill this list ftro, in tiie oiwc of Apiilic^tlons for Patcjibi 

tho&i) of npplKWitloim, and in tlu- cnno of (.’uiiipliite Sin'clUi'-itiona ncroptod 
tho.s(i of thi* Ollit liil .roiirtmb In which tho in'ccptiuire Ih aiinoimccii. (Joni- 
plcto SpoclflnitioiiH Miiih udvertined ns atcejifed nrc oi«*u to ioapectloii at 
the I’atcut (.Hflcu InunedJattdy, and to op|>OHitioii not t t r Mi.oi .i ds iph 
they are on sale at Is. cucji at (lie Puteut DIheo Sale lirauch, Qua.ity Court 
Chiiiiccry Lane, JxnnlOii, W.C. 2, nu ./line ..Ih, 

I. — Applications 

Atkinsiai, ami l‘owd«U(‘d Fuel Flunt Co. 11,(181. AVc II. 

(in.scoia-HiiHSfll (.‘e. JCvapruator. Il,(i02. May i*' 
(Lr.,S.. I2(>.2:{) 

llilJc, Frocrur, and Young. Tuhi'iiNaiion of Mibstaju'C'-. 
12, Kid. J\;ay 17. 

I’oliak. Kemoving liquid iiKMlium from cinul.-^ioji colloids. 
12.033. May lo. (Austria, 22.(>.2.3.) 

St(‘cn. Troating li^juiilH witli gasi's. 12,090. Maj- Ki. 
WiKon and Ycaing. Drying, dyoin;:, vnU-auising, ot< 

II, 703. May 12. 

I. —Complete Specifications Accepted 

I-1,383 {1923). Allrii and Co.. Lbl.. and Coles. Crindimj 
or cruHbiiig milD. (21.1,OOfi.) 

2.3.‘^r> (1921). IvojtpiTs (/oko 0\-< M Co , Lid. ApparatuH foi 
WHsliing li(|uids wub liquids. (210,774.) 

IL—Applications 

AtkiiiHou, iind ro\Mk‘rcd Fuel j’lant Co. Drying and 
pulviTisuio coal ll,(i8J Maj- 12. 

Cliumbiicr, dc. l’roccs.s for rc(•o\cI•^' of crudt- oil. 12,132. 
May 10. 

J.)onald. DiA'ing pcai.s etc. 11,884.11,980. May 14 ami lo. 
< Jclsiavkirclicm-r Bcrguci ks.Akt.-f Jcs. Ablnlung Schalki- 
T’roecss for obtaining light oils and gaseous conslituenis fiom 
(instillation i>r(Mlm'ls. I l,9ri0. May 14. (Cci., I0.r).23.) 

(ic". tur Clicmi H bo Froduktioij. ami di-mm. Mimufaitun 
of clcc(‘lori'<mg (lijin-oal. 1 1,847. May 13. ((k-r., 14.2.3) 
Jlumplirovs ami Cla.sgow, jjd. (FnhM‘il«i). ll,7al. A,, 

xxni. 

ivoppors, (\»l\c u\<‘ns. 12.209. May 17. ((Ji'r.. 1.3.(i.23,) 
.Miscb. («us-j)iodur<r. 11,720. May 12. 

Nbuiniloozc N'ciniootscliap Pbilip.s’ (Jloi'ilanipcnfnbnckfii. 

II. 703. S.r X. 

Hiilor. ami Woodan-DuckJaim, IJ<1. M’aimfactni’c ol Wiii< i 
gas. 12,208. May 17. 

Sciglc. Liipiul fuels. 12,021. May lO. (Fr., 19.5.23.) 
Siiltrcn. T‘rodin-tion of (•oinl>iistibIc gasc's. J 1.939. May II 
I’lnkiT. Fi'odiK I ion of petrol. 12,207. Ma\ 17. 

II.—Complete Specifications Accepted 
444 (1923). Kf>ppiT.s Co. He-gom'rative I'l-tort oviai bal 
teries. (191,393.) 

15,812 (1923). WithevH (Vere n. KoleiimfuilHohnppijin)- 
Apparatus for refining or conecntniting coal hIujuvs and oie^ 
in aeeorrionee will) tho froth flotation proce.ss. (215.015.) 

3.250 (1923). Kelterer. Recovery of oai'boii dioM<l' 
from waste ga.so.s ami ilio !ik(‘. (204,003.) 

Ill —Application 

M<Mjre. ibnineation of creosoti'oils etc. 12,179. May 17 
IV.—Application 

Farbworko vorin. Meish'r, Luciu.s, u. Bruiiing. Miinufm • 
ture of vat dyo.stufts. 11,859. May 13. (Gcr., 25.0.23.) 



^fay 30, 1024 


CHEMISTRY AND INDUSTRY 


rKs:{ 


. —Applications 

lirr^on, van. MHiiufot'ltiro of vls<*os<' tlirondb, tiliiis, etc. 
1.775. May 13. (Jfollund, 15..5.23.) 

(\ji|>m»ul (J'ail>fnfabrike!i vorin. F. Raver un<I Co.), 
’poccb:^ lor [noteoUng wool, for, etc-. Jioiu inotli. 11,74{). 

I.iv 12. 

and I )ov<‘lo]>na'nt Co. Aj)j>licati<)!i of 

liydiatos. 11,72:1. May 12. 

Har\<ls. Noii-inllaiiixnnblo hliovts idc. of (adhdo.so. 12, 

■ iiiy 17. 

Sill)oinunm. Pjoduclion of imro ladlulo^^i'jibiV'i idc 12,11S. 

:,.v Hb 

..—Complete Specification Accepted 
2112(11)2.3). RriliHli < *rlain*s(‘, Lt<l. i\Ianufa<tur<' or 
ulinoiit of tliiviuls ot ai*tilif*ial filana.iits. (215,417.) 
t l. -Appllcation 

W'iLmou and Young 11,70.3. .SVe I. 

- Complete Specification Accepted 
J0.UJ3 (1023). Callebaut and Rli<‘quy. JJank-dyoijig 
, uhino. (21.5,072.) 

,11.—Applications 

Ib'iMinor, .Moialand Co.. Lid. I’rocoss of ina king anninnuM 
c.ilidysi.^. 11,0.5.”> May 12. {F.S., 12..5.2.3.) 

(it,-., lur Clu'niiscla' I’jodn Id Ion, and Sclminlt Oblaifiing 
,Min«ddorie a<-id fine from Hr.si'uu*. 11,840. May 1.3. ((k'l-., 
i:. 2:t.) 

Huinpbrt'iyK and (lla^^gow, Ll<l. (Fiil\\i'tJ«-r). 11,7.51. St ( 
vMlI 

M. lul 3’rarli‘rK 'JV'eliidcal. Ltd. of eoriccntrnling 

,,l[.liurio acid. 11,070. May 12. (Ccr., U..5 2.3.) 

, il.—Complete Specifications Accepted 
m!0 (lf)23). W<‘st and da({n(',s. Mamifaelnm nf ajninoni.i 
..m|Miunds. (215.170.) 

•►In.') (1023). Ca^ibidi'. Synlbctic piodiu-tion of atninoina. 
I‘i,.n5.5 ) 

III. -Complete Specification Accepted 

I'.b 1S2 (1023). (u-ncral Klcdric (‘n.. Ltd. J’rodiudion nf 
i>iii [>,ircnt. bodicb from npaqiic aubylnncrs. cbpcciaUy 
,,idr. (211.821.) 

\. .application 

r.iiitaii (rOrganisat uiii l'iconoinu|Oi', and Sim. .\non. dn 
Hill Ills Fr.iiicais. Mainilai-I uic ot ccincnt. 12,05H Ma_\'ll». 

F. !) 1.24.) 

X. -Complete Specification Accepted 

.F22{1023). Naund. \'c, noot>. < llasl'.ibrii k " Lrcidain.” 
'|'i> ' lor j)r«-[>arinL! blono-hl-,- navloind. (201,880.) 

\. Applications 

Faliay. (Jra\ilv cotannl ration i)f orc.^. 11 ,f)t>5 Ma,\ II. 
Milk-. (Elii-(ro-Mr(aliurgica! Ca.). Metal treating ioinpo. 
niMK-. 11.737. May 12. 

\.i.uiiloC)Zo V<‘nnoot-schaj> J3iili|>'<’ (JlocilanijiculahvN-ken. 
U I till till t in‘<- of t ungsti n Idana’iils. 11,7.53. Mav 12. (I lollaiul, 

IT -2.3) 

X. Complete Specifications Accepted 

‘•0.772 ( 1 i>22). Coli'N'. Ivciluction of oi'ob, oxides, and 
II' bkr. (215.400.) 

''727 (102.3). .lacdcHon (O-^-^.i). 'IVoattncnl nf eopper 
■ (215.130.) 

'I'll’l (1023). Renjamm. Fnrnaeos for molting and cabling 

•21 I 10.') ) 

1' (102.3). FaidvOb. Ltd., Sharpe, and llartlaiid. 

■ .flag mil Is. (215..555,) 

1'S12 (1023). Withers (Vcreeii. Kolcnmaats<haj)pijen). 
It 

I'’."57 (102:i). f‘7Icctro-Mctallnrgi<*al Co. Heat Iri'afcd 
o'' ''iauin stool, and processes of making same. (210,388.) 
'"»0 (1023). Ooncrul Electric Co., Ltd. Rnsparution 
diK iilc wire of tungsten or the like. (2O0,tF25,) 

^1. -Application 

J’invay. Electric aecuinuIatorB. 12,057. Maj* 10. 


XI. —Complete Specifications Accepted 

5872 (1023). Meis and .hzha. 3'jeatmu MiU-stances in 
an elcetric field. (104,20:1.) 

31,071) (ll)2:{). JU’is and 'rieatiiig .,ub‘'tane<‘b in 

an eleelrie fiel.J. (215.701 ) 

XII. —Application 

Le\ (‘r Bros.. Ltd., and 'J’\'r<'ll. Munnfad un- (.»f dt\ .soaj*. 

11,7.57. May 12. 

XII. —Complete Specification Accepted 

20,5.34 (1023). Soe. .Aimn. Aeeloleiim J !\t McUne od 
fiom grains etc by solvents (207,512.) 

XIII. —Complete Specification Accepted 

25,274 (102:}). hintsdie, 'riiorn, and ' Amfdilb" Cli<‘in- 
isela* Jn<lustne (O's. HardcTiing pi'(nlu<-ts of emulenbation 
from phenolb and aid'lly<^('•^ (2ii7.70O.) 

XIV. —Application 

Wil.-'on and Young 11,703. iSn 1. 

XIV.—Complete Specification Accepted 

.380.5 (1024). Nangatiiek (Mu-nii'al Co ('ompoimding of 
ridibor and Riimiai materials. (211,404.) 

XVL - Complete Specification Accepted 

4270 (1023). Christens(>n I'rotliiction of fertilising, 
malerial. (215,It}:}.) 

XIX.- -Application.s 

RraiMitigaiii, and Weber A.-(b Di''inf’‘( tant. 11,042. 

May 14. (till-., 14.5.21}.) 

(if', fur ('la-misehn Pioduklmn. and Dfut'.rii. Klnninatioxi 
of iron from uatej'. 11,845. j'lay E!. ((e-r , I l.,5 23 ) 

XIX. —Complete Specifications Accepted 

:}t5(l02:‘i Fry. 1 tisjiosal of mdust i ml wastes. (215.110.) 
:}545 (102;}). Agop.iin J’i'mi-s lor obtaining \itamines. 
(10.3,831.) 

XX. - Application 

Poitratz. Prodia I i(.>n of isotuiiK -.oliitkm' fiU' tieatmeut 
of infeelKiiib disiaises. 11.728. ,Ma\' 12. 

XX!.—Application 

Chriblen.son. Mannfaetnre of innltuoloiu bcri-eii-.. 11,003. 
May 14. ((O-r. 1.0.23.) 

XXIIL Applications 

Cirio C’o.. (Sitrnorini). Apjiaratn-a f(>i ikl'Tinining 

bjM'cilie graxity <‘le. 11.857. May Kl. 

lluinphreys and tll.isgcnv. Ltd. (Fiilukih i) I )rU i niinal jon 
i»f li\'<ir«tgen buljiliide Jii gas. 11.751. Afay 12. 


GENERAL NOTES 

official Trade Intelligence. 

Tho ])o)wiliiii'rit of Ovi'r.scn.'f Trade (Dcvelopiiienl 
and iiitellieeiiee, lO, Old Queen Sli'eet, T>ondoii, 
SW. 1) has reieived the following eiuifdries for 
British (foods British firms may obtain further 
information by applying to the Jfepartment, and 
• pioting the sjieeilie refereneo nuniher :— Caiimhi : 
(')itlery. eroekery (.">Sl) ; Finhiiid : Cln'mieals (.-)S!)) : 
Oils (ViOO) : h'riitn-c : ('o|)ra, pronndnuts (oitS) : 

'f'inplate, snlphute of copper (504); (liriiKiiii/: Silk, 
elect roplalo (507); Xdhiihiiid'! : ('o|)))ei- sheets, 

enamelware and eidlery ((»()4) ; Xrw ZniUvid : 
('rockery (585); Mieroseoix's (018/S/r.(!./C.('.g) : 
FahMinr : Hai’dware (5Stt) ; Hiiiiuiiila : (Jahanised 
iron wire (i;!,l-0/h’.l'’./EX'./2) ; Foiilh Africa : Iron 
(587); Aicrdeit : Silk ((io7) ; Turlri/: Skins (fill); 
ix'uther, hide.s (012). 
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Trade Information 

J’hoimjrajihi) has liccotnc Ko usual a font lire of 
iiKKloni life that few paiiHP to think of Iho scientific 
work that, lies heliiiul so much technical cxccllcticc. 
Of this excellence no little share is due to the elTorls 
in (h•(‘d anil word of lliirrouehs VVellconie and Co., 
who have now added an excellent and artistic hooklet 
entitled “ Kore.sijuht in Photojiraphy ' to their 
pidilications. On the cover is a reproduction of 
('oinmander W ild in the crow's nest of the " truest, ’ 
and this is ineenioiisly used throufjhout the hooklet 
as a te.xt to eneour.iee the photofjrapher to '' look 
out ’ and exercise jirevision in his work. ,V nautical 
flavour is plea.saiitly peree|ifihle in the directions for 
the exposure, development and after-treatment of 
ncjiatives hy means of " Hxtol " de\eloper and other 

'Pahloid ■' photouraphie cheniieals. .Vn interestnifi 
feature is the inclusion of an illustration showing the 
elfeets of ehromium intensilieation and of the possi- 
hilities of siih.seipient modification by treatment with 
reducers in various ways. A remarkably up-to-date 
table it even inehules Ihi' new W'dliiruton " Spec¬ 
trum " plafi' is eiven showing jdates and films 
grouped aeeoidini' to speed of develo|)inent. One 
eannot hut eonimend this advocate of .sound methods 
to all photoei',I pliers. ('opies can be obtained free of 
eharge from Huiroughs U’elleome anil ('o , Snow 
IIill^lhiildings, London. K.C. I. 

.S'/mie ./ur.v aie produets whieh .ire often r.ithei' 
neirleeled It is oeeasionall\ forgotten that, whilst 
.'-iich a j.ir is piiniarily a eontainer, it should also 
|irovide a suitable settiiig for its contents, and thus 
-.lionld be designed with tbought for its estbetie, 
elfeet. Xo siieli reproach can be lexelled at the 



show jars made by the Kdiiiburgh and Leith Llint 
(llass Com|)any, whose produets, some of which are 
illustrated below, are brilliant in aj)|iearanee and 
tasteful in dcsien, as can be seen by those who 
visit the llritish Kinpire Kxhibitinii. 

Space i.s available to illustrate but a few of the 
products of the Kdinburgh factory, whose output 


inolude.8 a wide variety of round and oval jars 
stopjiercd or with ground plato covers, inverted 
round, and conical bottles, cylindrical boltle,s wit] 
eut-gla.ss stopixrr.s, and other typc.s to suit all jiur 
pose.s. The tiim also supplies all tyix>.s of chemica 
apparutu.s, such as resistance glass beaker’s anr 
flasks, graduated niea.8ure.s, as well a.s inicro.scopi 
slides and cover glasses. 


PUBLICATIONS RECEIVED 

Tiik .\I\Xri .m TiiiiK or P.mnt. By ,1. C'iiiick.shank Siiiitli, 
lf..Se, 'I'liiril .'ind eiilaigeif I'dition. l*p. xvi-l-.'fl'tO, 
J.oiiiloii. Scott, (trcoiiwooil and Son, ft)24. Brier 
Jt>«. (id. 

C!uKxii.HTitY roil OrN'i’.XL Stcok.nts. By H. Cai ltoii Sinitli. 
Bti.G., iiiiii H. M. .Smilli, A.B. Viil. I, Qiialilativi 
Analysia and Dental Motallurgy, pp. vi-|18(3, an.I 
Yol IT, Oi'gaiiir and Bliyxiologival Dental Clieinixiri, 
l>p. iv-i tteo, Konrtli eilitiim, rpvi.sed and erdart;,..| 
l.onilon: (fnijiinan and Hall, Ltd., 1S)23. Biic.. 
Vo! I, 1-s. lid.; Vo! II, I7s. Od. 

l''oriTv-rTcuru .\xniwl ItKroiia' or H.M. Lxaprcriin.s oi 
Kxer.o.sivr.s, liring llitur Annual Hejiiirt for the f.-.u 
Itt2.’l. Explosives ,\c(s, lH7'i p'iS Vii-l. c. 17) and IPL’.'t 
(l.’f and 1 I (ieo. .'), 1*1). rOU, H..tf Stationery tItiM... 

11121, Priix' Is, net 

IflU’iniT nx Mir; (‘oMMiuter in xnii fxni'.sTiiiAr. Srni.iTinv is 
lle.si.'iin, n.vi'rn Eraminuv, 1021. By B. J K 
11 ani])liie,\s. tti'p.irtmrnt of Dveiseas I'rade Pj. 
t,8. II..M. .Slationery Oliiee, 1021. i*i leo I.s. (lit. 

yio.s’iin.v (.’incemt or IfrerNT Sni.r.eTM) Beai.ievTioss 
Xo. (it Pj). 20. ll.M. St.ilionery Dfiiee, .\l.i\. 1021 

III I i.i.'i'is’ or I'liK Cl, M 11.(SI) .SeiK.s’Tirie ,\Nn Treiisii ii 
Ls.sTiTrrioN. ('onijnled hy llio Jtiieetor and Senet.ii. 
E. L. .ToJiiisoii. Vol. HI. .Vo. 7. I*p. ;t87— 11-') 
.Midtlleshroiic;li 1021 

.VriiiDor.x t'lxvno.s. Tin* lloiioraiy .Vilvisorv Cuiiim il t.n 
Scii'iii ifir .mil Indiistiial Ifesoarcli. Bulletin .No. II 
I’p, 28, Otl.iw.i. E. A. Alla nil, 1021. 

Belli.ic.vruiNS or Tnr ].mi>khiaf, Mimiiai. Jti-soiinis 
IfciiEAr. Till-: .Minkhai, l.sniisTJtY or tiik jiiiiTisii 
Emi’Iuk AND EiuiKinN CocN’i'iiiEs. StatiST ie.S I'.no 21 
it,If. Stat ioiier,v OtTiee, 1021. -- 
Ilor.vnnr.sr.M, Bp. iv-(-8. Brico (id. 

Bo'i'ash AIinkhils. Bp. 48. Brico 2s. Od. 

V(NAnie.M. Bp. iv-|-.h. Brice Oil. 

Biuii.ii'vtio.ns nr tiik TT.nitp.I) St.vi'ks OrroT.ocucAi. Srii\i\, 
Dr.i’AiiTMK.NT nr tiik LsTKatoit. WashingLon; (ton m 
nrent Brinting Dflice, 1921: — 

XATriiAi. (Ias. By G. B Kichardson. No. It U 
Iliiioral Ib-soniics of the tbiitod States. 1022 
Bart fl. Bp. ll.'iS. 

NATviun tlxs (1 a.9i)T,i.nk in 1922. By G. B. Hiiliinl 
son. No, IJPfU. Mineral Resources of tlic I'liilril 
States, 1022 Bart II. Bp. tf 17-.'i.'il. 

Sei.rHi’a A.NIJ Bvritk.s in 192.'). B.v It. M. .Moyer N ” 
lilt. Mineral Resoniees of the Ibiitod States, l''2'l 
Bait If. Bp. ] li, 

Sc.uMAiiY or 'rni'iiMexi, Mktiiops roit the Btii-tzatio'^ or 
.Moi.amses, Cni.i,ATi;n riiosi Batent biTEnATcru: 
enlar of Hie fiiiieaii of Standards, No. 14^ Dll’ "'’ 
nieflt of t'oiiinieree. Bp. 72. Washingto^ Gjitco'' 
ineiit Brinting Oliiee, 1924. Price hr cunts. ' 
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EDITORIAL 


T HK 4i^u8BionB on chemical co-operation 
•which recently took piaee at various local 
sections of the Institute of Chemistry 
provide a number of useful ideas and suggestions. 

A good many of these depend on the acquisition of 
a Chemistry House and many formal and informal 
meetings are now being held to investigate the 
merits of particular schemes and particular sites. 
Some of the possibilities of co-operation are. inde¬ 
pendent of the existence of a London mansion 
l oiitaining the headquarters of the various societies. 
Throughout Great Britain there are local sections 
of two or three distinct societies, each, local section 
having a large committee, some honorary officials 
•iiid meetings where interesting chemical com¬ 
munications are read. He would be an acute man, 
>vith a nice sense of discrimination, who could tell 
from reading a report of a local section paper whether 
it had been read before the Institute, the Society of 
Chemical Industry, the Institute of Metals or some 
other bod/. It would be a highly irregular pro- 
ei eding for some ambitious local section to appoint , 
one joint committee of two or three of these societies, 

«itii one joint honorary secretary, ei^t or ■ten joint 
meetings a year and some schemie of joint reiwrting, 
joint publication and sharing of expenses. Wo 
rannot conoeivo any weU-drawn rules which .would 
jiermit such a proceeding, and it would not only be 
iiregiilar but undignified. But we are of opinion 
tliiil, but for an.unqualified respect for rules—the 
of a training which some chemists consider 
•almost criminal—Wo should, if actively engaged in 
the work of the Herefordshire local section, make 
till' experiment, treating the consequences in the 
maimer advocated by hard Milner. Is there a local, 
million of the Groat and Little Cumbraes and the 
mljaeent islands of Great Britain and Ireland ? 

I he Referee’s-Award on the inelusion of “ Ron^- 
he, ’ a formaldehyde sulphoxylate, in the Safe- 
gi' irding of Industries Act, l^lj has now been 
I'lii'lished. Tbei. Award refers article whiph;. 

»I-l'cared in thja journal an.,]aii^S . 117 


last year, and the learned Referee has incidentally 
pointed out that the statement in the article that 
he decided that calcium carbide was not synthetid 
is wholly inaccurate. We know ourselves from 
bitter experience how easy it is to make such 
inaccurate statements and how fallacious is the. 
memory as to quotations unless the wording be, 
verified almost immediately beforehand. Wondering 
whether Sir WUUam Pope or ourselves had made 
this slip and fearing the latter, we have refreshed . 
our memory by. reading again the article, and 
■with humility and diffidence wo suggest that the 
learned Referee himself is under some slight jmis- 
apprehension. The whole tenor of the Calcium, 
Carbide articles is an argument that calcium carbide 
is a synthetic organic chemical and that the Referee’s 
decision that it was not So was inaccurate. It is 
true that Sir William Pope first showed that it was 
organic and went on to argue that calcium carbide 
is not only an organic chemical but is also a synthetic 
organic chomicaT. This we suppose was to satisfy 
our readers that it would not have been possible 
for the Referee had ho considered calcium carbide 
to be organic to have excluded it on the ground that 
in >ny case it was not synthetic. A careful search' 
through Ihe article has failed to disclose a statement. 
that the Referee decided that calcium carbide was 
not' synthetic. It is interesting to notice that 
chemical terms are now for some purposes being 
defined by legal minds. All definitions of any valup ‘ 
are rigid'; it is frequently of no consequence that; 
they are logical. If chemists do not frame their 
own definitions or adopt some mianimous views of 
the meaning pf the words they employ, they lay 
themselves open to having definitions thrust upon . 
them by lawyers. The Federal Council, which has • 
hardly anything to do except trying to raise funds • 
for Chemistry House, to select a suitable site, to 
• foster co-operation between some bodies who have* 
as yet only elementary ideas of it, to propound a,~ 
satiMaotpry sohethe for the dyestuffs industry here 
and to assist in preparing for the Copenhagen, 
meeting,, might profitably . spend a ■week-^end at 
Qtfaegj ctmntnr; house and fr^me 
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half-a-dozen definitions to start with. No definition 
of an “ organic ” chemical will satisfy everybody. 
A definition could be framed which would now 
satisfy 60 per cent, of the chemists of this country, 
and if this were adopted each year the percentage 
would slightly grow Tintil the non-confonnists would 
on analysis reveal merely “ trace.” 

• * • 

The letter from Mr. N. K. Smith, in a recent 
number of this Jouriwl, on the subject of the review 
of a rceenily published book, raises some interesting 
and difficult points. If a book is in the opinion of 
the reviewer good, it sa-w'orth while devoting a certain 
amount of .space to a discussion of it, and to the 
explanation of errors and doubtful passages. If 
the book is in the opinion of the reviewer bad, the 
space available for the review is necessarily restricted. 
If a number of errors be mentioned as instances, 
unless ample sjiace is taken up, the result is unsatis¬ 
factory both to the author and the readers. In the 
particular case Mr. Smith refers to, the reviewer 
originally wrote a much longer and detailed review, 
and it was at the reciuest of the editor that his review 
was curtailed and left in very general terms. If 
,wc had .sufficient space, nothing would afford us and 
our readers greater satisfaction that the exposure 
of a number of errors, the true explanation of the 
facts and the proper deductions to be made therefrom. 
No one has read Macaulay’s review of Croker’s 
Boswell without enjoyment and profit, and most 
of our readers are no doubt familiar with this instance. 
But how much time and space is involved I The 
practice of this journal is to be carefid in the choice 
of reviewers, to afford as much space as pos.siblc— 
too often inadequate—for a good book and less space 
for a book wmeh does not attain that standard. 
Only in the case of good books is it worth while to 
point out errors, and even then not errors wliich are 
obvious to everj’one who reaiLs the book. Wo are 
expressing no oxjinion as to the particular book in 
question ; wo have not read it. From the opinion 
of the reviewer, it seemed to fall into the class of 
books for which wo cannot afford a column for a 
review, and we accordingly invited the reviewer to 
curtail his observations, and we must ourselves be 
saddled with the blame, if any, for this proceeding. 

* * * 

Cynics may shake gloomy heads over the fact 
that the announcement of the “ isolation of vitamins,” 
by Dr. W. Eddy, of Columbia University, was made 
in the issue of the Times dated April ]. The state¬ 
ment runs that the ” new material is proved to be 
definite, chemical and indiyi^tufd, ... is crystalline, 
possesses a definiteA|e^Btf§toint of 233" C., and 
. . . behaves Further, it contains 

“ 43 jxir cent. hydrogen, about 

25 per cent. per cent, oxygen,” 

• and “ is presera&^grotimg yeast in the projKudion 
of one par^|^'’4t),000.” Prof. Drummond will 
doubtless b^ueased with the spelling of “ vitamin,” 
but we wetKur what he thinks of this “ definite, 
chemical ajm ^dividual ” body, with its ajiproximate 
coatenlr t^ Ptfrogen and oxygen. 
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EVAPORATING AND DRYING PLANT 

PART II 

By S. G. UR£. M.A., B.Se., M.I.Chem.E. 

The term drjdng is used, with few exceptions, iit 
industrial work, to denote the removal of small 
quantities of liquid, usually water, from a substance 
or .structure. The method by which this liquid is 
removed will naturally vary with the substance being 
treated. Drying may bo effected eit her by chemical 
action, by adsorption, by mechanical means, or by 
the addition or removal of heat. 

Chemic'ai. Action 

When water is to be removed from a substance by 
chemical means, this may be done by effecting ite 
decomposition by bringing it into contact with such 
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substances as metallic sodium, the carbides, and tlie 
nitrides, or by drying agents such as calcium chloriilr, 
lime, sulphuric acid, etc. For drying gases on a laige 
scale, calcium chloride is employed, and, since IHSO, 
various large-scale plants using calcium chloiiilo 
have been designed. Daubine and Roy have, de¬ 
signed such a plant which is capable of treating 
30,000 cubic metres of air per hour. It con.-^ists 
(Fig. 1) of a cyhndrical shell, inside which arc irn 
trays, each containing a layer of calcium chloride, 
24 cm. thick. Each tray is also fitted with a cooling 
coil. The air to be treated enters at the bottom cj 
the cylinder, and is then admitted either to a centnvl 
distribution tube, or to the annulus formed by tbj 
outer wall of the unit and the outer walls of the clusco 
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tiaya bont^ning the ealoium chloride. In the first then trahsfcrred by a ■worm conveyor, and discharged 
tpe of unit the air passes from the central shaft, into the outlet pipe from oyciono 3, where it meete 
through ports, mto the clo^d trays, and then down- -with a partially dried current of air, which carries it 
wards through the mass of calcium chloride. After into cyclone 2, where separation again takes place 
its passage through the mass, the dried air flows into The gel which collects at the bottom of this vessel, 
the annulus, which is coimected ■with the delivery is carried by a conveyor, and discharged udo the 
pipe of t le umt. In the second type, the air, entering inlet pipe to the plant. The incoming untreated air 
through the annulus. pas.« upwards through the carries this gel into cyolone 3, in the bottom of w hich 
bed of ^jcium chloride, and is oimeetod in the central the gel ultimately collects. From this ves.sel the gel 
wiuoh in this case is attached to the outlet pipe, is carried to the activator for boat troatinoiit, after 
Proviawn la made whereby hot gases can bo passed wliich it is again admitted to the plant. Iho air, 
^rough the layers, to regenerate the calcium chloride, after passing in tui’n t hrough the cyclones 3, 2, 1, is 
For continuims working, therefore, the plant consists discharged into a battery of .he's dust collectors, 
of throC' such units, one being used to dry the air, ■which remove any gel which has been brougbt over 



whilst the calcium chloride is being regeneratoi by 
hot ga,se8 in the second, and cooled by the ooils in 
tin- third. 

Apsorpi'ion 

In this type of drying the moistui'e is removed by 
being adsorbed and condensed ■within a structure 
eontiiining ultra-microscopic pores, although these 
iulsorbed vapours may be at temperatures and pres¬ 
sures considerably above their liquefaction point, 
^uch natural substances as bauxite, clay, charcoal, 
etc. after activation, possess this property in varying 
uegrecs. An artificially prepared a^orbent is silica 
K' l, which is the substance used for drying air in the 
|> nit illustrated diagrammatioally in Fig. 2. In this 
juiiiif the silica gel is fed into the current of air- 
leaving cyclone 2, and is carried by this air into 
e.'ekmo 1. Here the gel, having adsorbed the 
nt'iiat ure, falls into the bottom of the oyolone, and is 


by tlio dried air. Plants of the typo illustrated are 
capable of handling largo quantities of air such as 
would bo required in biast-fumace work. Where 
small quantities of air have to be dried, the static 
typo of plant is used. In this the air passes trough 
a bed of silica gel, w'hich surrounds a number of 
parallel tubes, fixed at their ends to two tube plates 
attachetl to the ends of the ooiitaining vessel. When 
drying is in progress, w'ater is circulated through the 
tubes, which are also used to carry the hot gases 
employed during the reactivation period. This 
plant consists of two vessels, which, working alter¬ 
nately, produce a continuous supply of dried air. 
From tests made on a plant capable of handling 
100 cb. ft. of air per minute, it was found that 
from 91 to 98 per cent, of the moisture was removed 
from the air, and that the temperature of the entering 
air cOTld bo varied from 53“ to 107° F, without 
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causing the percentage of moisture removed to faU 
below that stated above. 

Under the heading of mechanical sopwation can bo 
included the removal of moisture from spongy 
materials, by compression in hydraulic or other 
presses, as well as the use of centrifugal machinery. 

Addition ob Kemoval op Heat 

Drying by the removal of heat is practically con¬ 
fined to the treatment of gases, the temperature 
being reduced until the water vapour is converted 
into ico, which can be easUy removed. Sometimes, 
however, this method, in conjunction with centrifugal 
separation, is employed in the treatment of delicate 
liquids, such as fruit juices. When a solid is heated, 
the outer layers of water which it contains are 
evaporated, and, owing to the difference in concentra¬ 
tion between the outer layers and the centre, diffusion 
of the water takes place from the interior to the surface 
of the body. For drying to bo continuous, therefore, 
it is essential that the rate of diffusion of the water 
through the material shall equal the rate of evapor¬ 
ation of the water from the surface of the substance. 
Sometimes the rate of diffusion is the controlling 
factor in drying, and, if this is the case, if the rate of 
evaporation from the surface exceeds the rate of 
diffusion through the matefial, cracks are liable to be 
produced on the surface of the material. With 
fibrous materials on the other hand, the moisture on 
the surface layers is usually replaced as quickly as it 
is removed, and then the rate of drying is directly 
dependent upon the rate of surface evaporation ob- 



Vacuum Shelf Drier by F. Shaw and Co. 
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tamable. The surface evaporation itself is a diffusion 
of water vapour through a relatively stationary 
film of air in contact with the surface, and then dis¬ 
persion of the vapour by convection into the sur¬ 
rounding .atmosphere. Naturally the thickness of 
' this air film will affect the rate of evaporation, which 
will also be directly affected by thf^|igK>sed area of 
the material, and the difference mjMteure between 
. water at the temperature ofcthe of fhe film 

in contact with the materii^^nd iB^^rtia! pretwure 
of the water vapour in thei*pouu^j^ air. Since the 
vapour pressure at any '^Pperaturti over two non- 
mlsoible substances ohuav the sum of their partial < 
' Aya)llpdr.:{,in;i^ui%s, wi^^ the substances are 

fa ^he liquid jwill^ 


lowered, it follows that, other factors remBinl^’ 
constant, the rate of drytag in the second cbm will 1*( 
less than the rate of drying in the first. 

DiscoNTiNtrdus Dbiebs 

One of the earliest forms of drying plant cofisists 
of a well-ventilated chamber, upon the floor of 
which the goods to be dried were laid. Sometimes 
the floor was made of iron plates, and was heated 
from underneath either by a number of small firw 
placed at different points oiv by metal pipes which 
carried the flue gases produced by a single furnace, 
and so distributed the heat more uniformly over the 



Johnston Drier by Manlove, AlUott and Co.* Ltd. 
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floor space. When air inlets are providod in the 
floor, these are usually so arranged, that the air, 
before entering the chamber, is heated by ^sing 
roimd the pipes carrying the flue gases. The heated 
air laden with water vapour is removed through 
suitable ventilators in the walls or roof of the chamber. 
Sometimes the heating element consists of a series 
of pipes placed round the walls, through wliich 
either hot water or steam is circulated. The air 
inlets are then placed in that portion of the wall 
tehind the heating pipes and the outlets in the 
walls or roof, in such a position that the heated air 
must traverse the chamber. 

To increase the accommodation in the chamber, 
the goods are often placed on trays which ore sup¬ 
ported on racks. These chambers usually work at 
atmo.sphcrio jjressure, but where recovery of tlie 
vapour evolved is desirable, the outlet is connectixi 
with a suction fan. A development of the ordinan 
chamber drier is the vacuum shelf drier, manufacturci 
by various firms such as F. Shaw, J. P. Devine C<>. 
and G. 'Scott and Sons. This plant, illustrated ii 
B'ig. 3, consists of a heavily ribbed cast-iron hex 
fitted with a number of shelves. These shelves ar( 
mode of rolled steel p'ates flush-riveted together ai 
the edges through a welded ring. Steam is admit le'l 
to the space between the plates through bent pipesi 
which allow of the expansion or contraction of the 
shelf with variations of temperature; An ielel 
pipe is attached t<r one comer of each shelf, the oi Iim 
end of the pipe being connected to a steam hei'‘J‘‘'' 
which forms an integral part of the outer, casing. 
The shelves are so arranged that the qondeesed 
steam will drain to another qqrner dt the pi A 







|l .1^ {rater casing. ' 

la tto smaller sizes, only one door is provided, 

rat for larger driers a door is fitted ,p.t each end' ^ove become as dry as tbe-others. Dryers of this 
f required. The doors ma^ bct'bf the Jin^d or type, whether of the cylindrical or box pattern, 
liding pattern, and when clo^d form an airtight ; are designed to withstand vacuum, and are suitable 
oint by the pressure of their machined faom agAtnat 'for drying such substances as dyes, explosives, fine 




Drier by the Lennox Foundry Co., Ltd. 
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I rubber ring contained in a groove out on the 
irsido aldrting. Windows are fitted in the doors 
I) permit of inspection of the matei’ial in the drj'er 
hiring the drying operation. A cast-iron vapour 
lipo connects the top of the casing with a condenser, 
‘'.iiiili stove should be provided with its own con- 


chemicals, foodstuffs, extracts, etc. This type of 
dryer is sometimes electrically heated, jtoother 
type of dryer, illustrated in Ilg. 4, consists of a 
flat bottom cylindrical pan, provided with a steam 
jacket. The pan is provided with a cover, to which 
is attached the mechanism for operating the stirring 



Firman Drier by Manlove, Alliott and Co., Ltd. 
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'I 'u I. for, if a number of these steves are coupled and the stool for the vapour pipe. The cliarging 

I'liiiuon condenser, it wilt be found that for hole is situated in the cover, tvhilst the machine is 

f'lli i !i, working all the stoves must be charged at discharged through a rectangular opening in the 
"lie. If on attempt is made to introduce a bottom of the pan, which can bocloscd by a hinged 

‘ charged stove into the system, after drying nndbalanccd door. This dryer is d^igned to obviate 
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the labour required in charging and discharging the 
shelf type of drier. Here the material is fed into 
the drier in bulk, and during drying is continually 
. broken up and turned' over by the stirring gear, 
which also automatically discharges it through the 
opening in the bottom of the pan. Sometimes the 
outlet for the pan is provided at the side (Fig 6). 
In the Firman drier, mivde by Manlove, Alliott and 
Co. (Fig 0.), a steam jmiketed cylinder made of mild 
steel plate.s is mountcil with its axis horizontal. 
Inside this cylinder and rotated by a suitably driven 
central shaft are a number of scraj^ers. The material 
is fed into the drier through an opening in one of the 
end plates of the machine, and discharged through 
a seooiid_opcning at the lowest point of the eylin- 


THE USE OF GRAPHS IN CHEMISTRY 

By J. R. JERROLD, M.A. 

The use of graphs to show solubilities at varying 
temperatures is well-known, and other graphs showing 
the composition of binary and ternary alloys are of 
frequent occurrence but some other curves receive 
inadequate attention in our chemical publications. 

The change in radioactive substances and all^other 
changes where the rate is a uniform percentage of 
the value at a given moment are indicated by the 
curve y=e’' shown below (Fig. 1), in which the 
horizontal distance * denotes, the time, and O A 
represents the state at the time which is taken as 
the origin. 



Imperial Grain Drying Machine by Blair, Campbell and McLean, Ltd. 
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drical wall. The only difference between this machine 
and the Shetland tlrier is that the upper portion 
of the latter machine is rectangular instead of semi¬ 
circular in cross-section. These machines are largely 
used in the handling of waste products during their 
conversion into manures. All the above machines 
are of the discontinuous type, and, in addition to 
the labour often involved in charging and discharging, 
there is frequently a considerable heat loss due to 
the cooling down of the plant before di.scharging 
operations can begin. 

(7'o be cuniinued) 


The curve deseiwcs far greater attention 

from chemists than it receives. It is shown in 
Fig. 2, and the theory of probabilities proves that it 
represents the curve of normal error. The line 0 A 



It is annoiuiced that *Mr. H. Hollfl||B, M.Sc., which divides the curve symmetrictally separates tlie 
senior gas chc^^t to tJ^jSouth Metropolitan Gas departures due to chance errors 'into two classc.s, 
Co., hM been ^^pointe^&hief gas chemist to t})||| those which are too little, and thipse which are loo 
Gas Light and CokigKE§i<fe' ’ meat. The vertical distances shortr au^ber of 







such eJtors; n^KlI eiiws are tfioae close to the median ’ 
line, they are frequent iii number. The large errors 
which are shown by greater distances from the median 
line occur loss frequently and the curve will, at a 
suitable distance, become practically coincident with 
the horizontal axis. This implies that errors exceed- 
uig a certain figure uill piactieally not occur. 



The importance of this curve in chemistry is obvious. 

1 f a score or so of determinations of an atomic weight 
l)c made and suitably plotted on the basis of this 
cui-vc, the median line can be drawn and this denotes 
ilic probable true atomic weight. So, too, a number 
(if inaccurate analyses of a compound will—if suffi¬ 
ciently numerous—enable us to determine correctly 
Ike true proportions. It Ls the only curve that 
enables the truth to be rigidly deduced from inaecur- 
alc premisses. In fact, what we mean by truth is 
simply the median line drawn through the curve 
which results from plotting human opinions, whether 
true or false. This is, of course, merely a mathemati¬ 
cal statement in few words of LordBalfoul■’s“Fou.l- 
(lllt.ionB of Belief.” If only wo can get some definite 
.statements of the beliefs of many individuals as to the 
thisuy of solution, the existence of bivalent hydrogen 
atoms, or any other problems where opinions are not 
unanimous, the trutli can be elucidated by plotting. 

But this curve shows not only the truth and the 
probability of error, but the normal and the [iroba- 
liility of tlie abnormal. Wc may take the median 
line to show the average height of men, the very tall 
and the very sliort will bo denoted by jxisitions close 
I o I lie horizontal line. Or we may arrange humanity 
ill (lie order of their intelligence ; the groat mass of 
uormal people occupying the central positions in the 
curve, Fellows of the Royal Society on the extreme 
left, lunatics on the extreme right. If the members 
(if tfie Society of Chemical Industry be classified in 
this manner, one can judge how long it will take for 
them to secure their Chemical House. It depends 
I'll- the average member. 

'I’lio curve may be considered politically, the 
cxI reiue right will be occupied by such men as Lord 
Curzon and Lord Birkenhead, the extreme left by 
sdiue vigorous men from the Clyde school of politics. 
The most elementary integration will enable one to 
see what tjqics of opinion must be included to enable 
a I'liino Minister to command a majority, if a 
I’l ime Minister includes the extreme men, he will have 
te Include a great length of horizontal space to obtain 
a majority; on the other hand, the central party 
I’eiiuire.s only a short horizontal length in order to 
hichide a majority. This principle is cajiable of 
to 'iueut application, and the mathematical analysis 
in nut, BO dltlicult as might be expected. 
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FORTHCOMING EVENTS 

Apr. 4. SociKTy of Cukmicai. Inucstby, TAveritool Stt- 
tion, The Clubrooms of tho Overseas League, 
14, Klliot Sfrect, fjivcrpiiol, at 6 p.ni. 
“Agriculture and Chemiial Industry: Some 
Suggp.stions for Closer Co-operation Between 
the Chemical Manufacturer and tlie Farmer,” 
by K. H. Rideout, B.Sc. .\n informal dinner 
will bo held after the meeting at the University 
Club, Mount PJoa.sant. 

Apr. 4, SociKTY OF CiiUMic.si. Inucstby, llirminghiim , 
Section. .Joint meeting with tho Chemical 
Kngineeriiig Group, at the White Horse Hotel, 
Coiigrieve Street, Birmingham, at 6.30 p.m. 
“ The Premier aail Other Jlisintegruting Mills 
and tlicir Apidications in Industry,” by Captain 
F. J. C. China. Informal supper at 8.30 p.m. 

.\pr. 4. Society of Chemicaj, iNncsTBY, Muncheater 
Section, Annual general meeting, the Textile 
Institute, 16, St. Mary’s Parsonage, Manchoa- 
ter, at 7 p.m. “ The Tautomerisra of Amidines,” 
by Prof. F. L. Pyin.in, D.Bc., F.R.S. 

Apr. 7. Ckkamip Society, Central School of Science and 
Technology, StohoHin-Trcnt, at 7.30 p.m. (1) 
“ Note on the Use of Wood-Wool as a Packing 
Material,” by B. Olsen. (2) “ Electrical 

Porcelain; the Elfoct of Varying the Composi¬ 
tion upon some of its Properties,” by E. Wat- 
kin. Short communications will also be given 
by F. 8. Worthington and Dr. J. W. Mellor. 

Apr. 7. Society of Enoinekks, the Apartments of the 
Geological Society, Burlington House, Picca¬ 
dilly, W, 1, at 5.30 p.m. “Gas-firing (Flame 
Control),” by A. C. lonides. 

Apr. 7. Institution of the Bubbeb Isdcstiiv, The 
Engineers’ Club, Coventry Street, Piccadilly, 
AV., at 8 p.m. (1) “ Improvements in Education 
in the Rubber Industry,” by Dr. T. .1. Drake- 
ley, and (2) “ The Buyer tlriticises the Manu¬ 
facturer,” by H. F. Trevillion. 

Apr. 7. Society of Cheuicai Inucstby, London Section, 
at- tho Royal Institution, 21, Albemarle Street, 
W. 1. Prof. H. E. Armstrong, F.R.8., will 
give an address on “Sir James Dewar as an 
experimental inquirer,” with demonstrations. 

Apr. 8, Institcticjn of PKTitoi.F,uai 'fECiiNoi/OoisTs, The 
Roval Society of Arts, John Street, Adelphi, 
W.C. 2, at 5.30 p.m. “ Tho Crude Oils of 
Burmali and Assam,” hy W. J. Wilson, F.l.C. 

Apr. 8. Institution of Civii. Enoineebs. Joint meeting 
with the Institute of Clicmistry and many 
other Engineering Societies, Great George 
•Street, Westminster, S.W. 1, at 6 p.m. Dis¬ 
cussion on “ Standards of Comparison in Con¬ 
nection with the Thermal Efficiency of Internal 
Combustion Engines, 

Apr. 8. Institute of Metals, North ISu»t Const Section, 
Armstrong College, Neweastlo-on-Tyne, at 7.30 
p.m. Annual general meeting. Hinninoham 
Section, the Chamber of Commerce, New Street, 
Birmingham, at 7 p.m. Annual general meeting. 

Apr. 10. Institute of Metals, London Section, tho Insti¬ 
tute of Marino Engineers, at 8. “ Fa.ilures in 
Metals and Alloys,” by G. H. Gulliver, D.Sc. 


owsmsmt A^jy imwSKsc 
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SOCIETY OF CHERMCMT 

ANNUAL GENERAL MEETING, 1924 
July 9—12 

PATRON: H.M. THE KING 

Preliminary information regarding this meeting 
was given on p. 309 of Chemistry and Industry for 
Mhrch 21. 

A programme will be isswed shortly. 

- Members are asked meantime to note that the 
railway companies in Great Britain (except the 
Metropolitan and London Electric Railway Com¬ 
panies) have agreed to issue tickets at the ordinary 
single fare and one-third for the double journey to 
passengers travelling to attend the meeting. The 
tickets will be available from July 8 to 14. 

OFFICIAL NOTICES 

ANNUAL REPORTS OF THE PROGRESS OF APPUED 
CHEMISTRY 

The eighth volume of these Reports is now ready, 
and copies are in course of beijig despatched to 
purchasers. 

The price of the book is 7s. 6d. to members of the 
Society, and 128. Cd. to non-members, post free in 
each case. 

For full particidars see page xiii. of the Advertise¬ 
ment Section of the issue of Maroh 28. 

BIRMINGHAM AND MIDLAND 3ECTION 

During the meeting held on March 18, Mr. A. W. 
Knapp read a paper on “ The Fermentation of 
Cacao,” of which the abstract reached us too late 
for inclusion with the account of his paper on the 
theobromine content of cacao. 

Mr. Knapp said the cacao bean, as it came from the 
pod, was covered with a fruity pulp. It was neces¬ 
sary to dry the bean in order to obtain a stable pro¬ 
duct, and the drying could be more rapidly accom¬ 
plished if the beans were first allowed to ferment, 
either in bo.xes or heaps. Saccharomyce^ cerevisus, 
S. ellipsoideus and 8. th^romes, had all been found m 
satisfactory ca(.‘ao fermenfations. With “ foras- 
tero ” cacao, which was fermented for six or more 
days, after the third day the temperature is usually 
48-50“ C. This w'as a very high temperature for 
yeast fermentation and was not satisfactorily ac- 
CQimtcd for by the yucscnco of acetic bacteria. The. 
cider-like liquid which ran away duruig fermentation 
was known as “ sweatings,” and about 10 million 
gallons of this liquid, which contains about 10 per 
cent, of sugars, ran to waste every year. 

A detailed account was given of the changes occur¬ 
ring in the interior of the bean during fenuentation. 
These included the tbstribution of the isolated mas.ses 
of yiolct ])ig]iient throughout the bean, and the 
oxklalion of the tannins to bro-wn bodies in the 
pri^nce of an oxidase. It was this oxidised tannin 
produces the chocolate colour of roastetl cacao 
It was, howaiver, odburless and tasteless. 

!T(is|j(ftion thus was responsilile for a reduction in 

e i.-:tringcncy but did not account for the character- 
: cocoa aroma. The oxidation was continued 
ing drying. 


jlbketiafiy'lhad' the 

cacao might bo replaced by killing tl» behn'-.bj' 
frwizing, and reraoxung the pulp by washing. Perrot 
had Suggested that the bean should be steamed, and; 
the pulp removed by dilute alkali. Neither of these, 
methods gave a bean which had the chocolate aroma 
on roaating. Experiments were described to show 
how far the normal changes could be brought about 
in the absence of the pulp. In the presence of 2 per 
cent, acetic acid at 40^3® C. the skiimed beans 
assumed the appearance of fermented cacao, but, on 
roasting, the aroma was lacking. Resea,rch was 
needed to show what substances were produced^-in 
the bean during fermentation, which, on being 
heated, gave the cocoa aroma.' 

GLASGOW SECTION 

The seventh meeting was held in the Institute of 
Shipbuilders and Engineers, on March 28, and was 
presided over by Mr. W. E. Moodie, F.I.C., Chairman 
of the Section. 

Prof. T. S. Patterson gave an addendum to a 
paper on “ Modifications of Laboratory Apparatus,” 
communicated by him to the Section at its last 
meeting, and ho was able to shqw an improvement 
on the second of the series then exhibited which had 
since occurred to him: namelyi by the suitable 
change and simple redesign of the receiver for dis¬ 
tillation under reduced pressure applicable to small 
quantities of distillate. He showea how this applied 
to larger quantities and also demonstrated another 
piece of apparatus designed for this purpose a long 
time previously, but suii'ering from the djsadvantago 
of too large a number of joints which had to be kept 
air-tight. A description of a test-tube rack of simple 
construction, xvhich rapidly drained the tubes 
concluded ftof. Patterson’s remarks.. 

Dr. J. A. Cranston then read a paper on “The 
Influence on Chemistry of the Recent Knowledge 
gained of Atomic Structure,” beginnhig with a review 
of the genetic relationship of the elements, in which 
ho pointed out the undue prominence given to the 
number 8 by the classification suggested by Newlands 
and incorporated by Mendeleelf in his table, which, 
notwithstanding its failings, had been to chenii8t.s 
a map of the xvorld. One thing, however, remained 
clear, and that was that some relationship obviously 
existed between the elements, a-s shown in the 
diverse foims in which they had been tabulated, 
but that the rare eart hs had generally been a difficulty 
A table constructed on the Rydberg series and atomii 
numbers was shown and made the basis of furthei 
remarks. A consideration of Sir J. J. Thomson'.-- 
work showed that some relationship existed between 
matter and electricity, and this relation had been 
resolved into tliat between the electrical conteii' 
and the chemical properties and structure of tin 
atom by the _discovery of radio-activity, for tin 
expulsion of a- and ^-particles w'as foUowed by tl ' 
yvell-known change in position in the classificati' ' 
•—or change in the atomic number—to that of tl <- 
resultant element. That the relationship bed-wei n 
matter and electricity was not confined to tho radi- 
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During the discusekm, Mt. Burtorcl swd he iwther 
doubted the colorimetric estimation of small amounts 
of morphine, and considered, that a blank parallel 
estimation should lie performed. The addition of 
powdorc^ silica to give an increased air space seemed 
a good idea, as calcium phosphate -would appear to 
bo a non-conductor of lieat. The camiihor filter 
also would seem to l )0 verj' useftil. 

Mr. Powell, in reply, stated that a blank control 
experiment in the colorimetric method was neeos- 
aary, although this method was only used where 
morphine was well below the minimum of the 
Dangerous Drugs Act. 

EDINBURGH AND EAST OF SCOTLAND 
SECTION 

The annual general meeting was held in the Hall 
of the Pharmaceuticjil Society, Edinburgh, on 
March 18, 1024, Dr. Alexander Lauder in the chair. 

Dr. Alexander Laiider was re-elected chairman for 
the ensuing year, and Mr. W. A. Williams was elected 
vice-chairman. Mr. W. T. H. Williamson was 
re-elected hon. secretary and treasurer, and Dr. T. 
Rettie, hon. auditor. Tho following new memters of 
Committee were elected : I*rof. Sir James Walker, 
I*rof. Hendrick, Dr. H. E. Watt, and Major R. Bruce. 

The sixth ordinary meeting took place after the 
business mocting, when a lecture was delivered by 
Dr. N. V. Sidgwick, M.A., E.ll.S.,on “Co-ordination 
and Co-valency.” 

Chemical combination is duo to rearrangement of 
the outer or valency electrons Ijetween the atoms 
concemfid. This can occur in two ways, leading 
to two kinds of bnkage :— 

(o) One or more electrons are transferred from one 
atom to the other, tho atoms being held together by 
the resulting electrostatic charges (electro-valency, 
ionisahlc, not dii’ected in space). 

(h) One or more pairs of electrons (one pair to each 
link) arc in some way shared between the atoms so as 
to count for both (covaiency, non-ionisahle, directed). 

No other form of valency need be assumed if we 
rememlxsr (1) that tesides the ‘ octet' (corresponding 
to a covaiency of 4) we. may have a stable gioup of 
12 or even 1C shared electrons (covaiency of 6 or 8), 
as in SP( and OsFg ; (2) that though the two electrons 
required for a covalent Ihik usually come one from 
each atom, they may both be provided by one of tho 
atoms. This leatls to a second kind of covaiency, 
which w© may call a co-ordinate link. Such links 
attach tho NHj group.s in a complex ammino. 

Hence tlu; ordinary covaiency of an atom (like its 
elcetrovalenoy) is detei mined by the number of its 
valency el<x.trona, i.c., by its group in tho periodic 
table. But in its co-ordinate compounds this 
restriction no longer holds, since there the other atom 
rovides tho el(X!trons for th(! link. The eovalency is, 
owever, found to he limited in a different way by the 
jxwition in the periodic table. The maximum covai¬ 
ency (co-ordinate c^ather) is for hydrogen 2 ; for 
the elements from jBmum to fluorine 4^; for those 
from sodium to ahqjPdepper 0 ; and for the heavier 
elements 8. 'I’iic re^on for this limitation is not 
known, although it has a close relation to the size of 
the suh-groujf.pf electrons on Bohr’s theory. 


An interesting discusfeion foUo^ed,; the 
including Prof. R. N. Craven, Prof. Wileqn and 
j. A. Cranston, of the Glasgo-w Section, Priof. C. Q. 
Darwin, Edinburgh University, and Principal Laurie, 
Hoiiot Watt College, Edinburgh. 

CHEMICAL SOCIETY 

The annual general meeting was held on Thursday, 
March 27, at 4 p.m., the President, Prclf. W, P. 
Wynne, occupying the Chair. 

The Treasurer, Prof. J. E. Thorpe, having pre¬ 
sented tho Report of tho Council and the Balance 
Sheet, their adoption -was moved by Dr. P. L. Pyman 
and seconded by Dr. O. L. Brady, both of whom 
referred with regret to the retirement of the senior 
Secretary, Prof. J. C. PhiU]^ and the Editor, Mr. 
A. J. Greenaway. Prof. H. E- Armstrong associated 
himself with this expression of regret, and referred 
in congratulatory terms to the Council’s efforts to 
eo-operate -with other Societies, particularly in the 
domain of publications. Tho Report and Balance 
Sheet were then duly adopted, and a vote of thanks 
to the Auditors was acknowledged by Dr. R. C. 
Farmer, 

In acknowledging a vote of thanks to the Treasurer, 
Secretaries, Foreign Secretary and Council, Prof. 
Philip referred to the retirement of Sir William 
Tilden and Dr. Alexander Scott from the office of 
Vice-President, recalling that the former was respon¬ 
sible for the initiation of the Society’s Annual Reports 
on the Progress of Chemistry, whilst the latter, who 
was President during two difficult years of the war, 
instituted the movement which led to the formation 
of tho Association of British Chemical Manufacturers. 
He expressed his cordial thanks for the help afforded 
him by the Officers and Members of the Council 
■with whom ho had been associated during his eleven 
years’ tenure of office, and to the Assistant Secretary ; 
he also took that op|)ort.\inity of emphasising the 
debt which Fellows owed to one jiarticular committee, 
tho Publication Committee, whose duties at the 
present time -were especially arduous and delicate. 

Sir William Tilden recalled the early days of the 
Society, of which he was elected a Fellow in 1864. 
In alluffing to tho then prevailing views of chemical 
constilution and interaotion, he sxKike of the differing 
character and number of the paxKsrs then and now 
read before tho Society. He desired to congratulate 
the President and the Society on tho progress it 
had made, and to wish it every success in the future. 

Dr. J. F. Spencer, Prof. A. J. Allmand and Prof. 
J. S. Brame were elected Auditors. 

The President then handed to Prof. F. G. Doniian 
the Ijongstaff Medal, sajdng that by his researches 
and inispiration he had established an unrivnlleil 
position ill British physical chemistry, and referring 
in the briefest terms to the scope of his -w^ork "n 
colloid systems, on the application of thermodv 
namical principles to chemical problems, and in 
the domain of ionic chemistry. Prof. Donna" 
expressed his axipreciation of tho honour thus cen- 
ferred upon him. 

In his Address, the IVesident took for his then"' 
the debt which chenuslry owes to Russia, referring 



Airti, 

first to tte efforts in wnich’ the Society hsid jmnod 
to mitigate the acute distress existing among Russian 
chemists, and exprMsing confidence that the high 
traition of their science would b« maintain^ as 
time and oireumstances would permit. It was 
largely to the fact that; except in the earlier years,, 
■he Russian language was usually employed, that 
10 attributed: some lack of appreciation in this 
lountry of so distinctive a school of research. 

With a brief reference to the conditions under 
■vhich chemical study and research have been carried 
>ut in the past, and to LoraPnosoff’s anticipation 
if Lavoisier s experiments on the calcination of tin 
imi lead in air, l*rof. Wynne turned to Kazan as 
•icing (apart from Petrogr^, the home of Mendcleeff, 
ifenschutkin and Beilstein) the most interesting 
< litre of chemical learning, having an influence 
111 the development of Russian chemistry comparable 
«ilh that of the famous laboratory at Giessen, 
i Ians, the first occupant of thp Chair of Chemistry 
I Kazan, was best remembered for his discovery 
.,1 ruthenium: Zinin, who become Professor in 
ls:t7, originated the use of ammonium sulphide 
ill the reduction of nitrobenzene, nitronaphthaleno 
:iml w-dinitrobenzene to the corresponding ainino- 
ciimjiounds. His sucoessor, Butleroff, established a 
iriiiKil of thought which quickly became prominent, 
uiii further enhanced his reputation by the publication 
ill l.Sfrt of a text-book of organic chemistry which 
was remarkable even in a remarkable age. Butlcroil, 
(111 going to Petrograd, was succeeded by Markowni- 
kotf, who was in turn followed by Saytzeff and Plawit- 
zk\ . Names such as these naturally led to a brief 
survey of the development of the Russian Chemical 
SiKiefv, which was founded on 6/18 November, 
IS()8. " 

Tile debt which chemistry owes to the Kaziui 
si'liool could be broadly stated to he the searching 
si rutiiiy of the progrerty of unsaturation as mani- 
fc'sited, on the one hand by hydrocarbons isologous 
with the paraffins, and on the other by carbonyl 
ileiivatives. Butleroff’.-i work on the interaction 
Ilf iiicthylehe iodide -with silver acetate, and the 
iirtiou on the product of lime water, had laid some of 
tlic foundations of Bayer's view that the photosyn- 
ihe.sis of sugar from earlwn dioxide and water is 
iirhii'ved through the intermediary of hydrated 
fiirnialdehyde ; the part which he took in the con- 
tr(iv( r.sic,s concerning molecular constitution, .and 
iii'lieularly the constitution of isomeridcs (includuig 
is .synthesis of fert.-butyl alcohol in 1864) were a not 
miiitural result of his association with Wurtz and 
.eliiile. Purther, a claim might reasonably be made 
liiil (he prolonged uso of the zinc alkyl compounds as 
'■ 111 helical reagents until the discovery of the more 
"in i nient magnesium compounds was due mainly to 
ii<' use made of tho'm at Kazan by Butleroff (e g-, in 
iiiiiic.xioii with pinacolin), and later by Saytzeff. 
'".giier, and their collaborators. Polymerisation 
Isii iiigagcd Butleroff’s attention, and to him the 
'"" lit explanation of the course of the reaction 
iiiiiiiy olefines was‘due. 

riiie of Butlerofl’s first students at Kazan was his 
iiVKssor, Markownikoff, who 'put forward certain 
iiies relative to the behaviour of directive influenefts, 
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and the formation of additive comixuiiids which»; 
although not rigid, were useful, and have led' ■hgrf! 
stagfes to modem views of partial valencies, residual 
afiSnities, and induced alternate jMilarities. Later he/ 
turned his attention almost exclusively to an investi¬ 
gation of the naphthenes, which he discovered m 
Caucasian oil, the changfe in stmeture which may 
occur when cyclic compounds are reduced by hydrogen 
iodMo being incidentally discovered. 

Much of the work of Saytzeff was concerned with ; 
the systematic synthesis of alcohols by the aid of 
zinc alkyl compounds ; in this enquiry he was assisted 
by his most brilliant student, Wagner, svho after¬ 
wards continued the investigations at Petrograd. 
By carefully-regulated reactions, Wagner was able 
to show that the first stage in the oxidation of an 
unsaturated carbon chain was the formation of 
dihydroxy-derivatives, with subsequent disruption 
at that point or elsewhere ; his results led to an 
acceptable view of the course of the action of fused 
potassium hydroxide on oleic acid, and contributed 
towards the more recent elucidation of the probable 
manner in which fatty acids are broken down by the 
organism. Wagpier’s studies in the terjieno series 
were no loss noteworthy. 

Prof. Wynne then spoke more particularly of the 
chemistry of the carbonyl group, in the earlier develop¬ 
ment of which Butleroff, Saytzeff and Wagner were 
all concerned, and mentioned the work of Petrieff, 
of Odc.ssa, on mesoxalie acid. He also briefly 
referred to the once vigorous condition of the schools 
of chemistry in the former Russian cities of Warsaw, 
Riga, and Helsingfors, associated with the names of 
Walden, Aschan and Komppa, and recalled von 
Lebedeff’s researches on alcoholic fermentation. 

Having emphasised the advantages wdiich would 
accrue to chemists from a more widespread study of 
the Russian language, the I*residcnt concluded' by 
saying that, ■with sympathy and admiration for those 
who are carrying on the good work, he looked forward 
to the time when their nation -would again play a part, 
in the advancement of chemistry no less vigorous 
and distinguished than was the case before the war. 

Prof. H. E. Armstrong moved a vote of thanks to 
the President, and aeeorapanied his proposal with a 
request that he would allow the Address to he iirmtcd. 
Seconded by Ib-of. H. B. Baker, the vote w'as carried 
with acclamation. 

The President then declared the following to be 
duly elected, a ballot not having been necessary:— 
Secretary, C. S. Gibson ; Vice-lb-esidents who have 
filled the office of President, Sir ,1. J. Dobhie, W. H. 
Perkin ; Vice-Presidents who have not filled the 
ollico of President. A. J. Greenaway, J. C. Philip; 
Members of Council (Town) O. L. Brady, A. E. 
Dunstan, T. S. Moore, (Country) D. R. Boyd, B. 
Lambert, E. L. Pyman. 

The Informal Dinner was held at the Hotel Cecil 
after the Aimual Metding, and some 260 Fellows and 
their guests were present. 

Mr. H. J. Evans proposed “ The Chemical Society,” 
coupled -with the name of the President. 

The President, in reply, said this was the first 
occasion on which there had been an infi^mal dinner. 



and as it was an obvious suiscess, he was Sure the 
Council would endeavour to make it an annual affair. 

Prof. G, T. Morgan, P.R.S., proposed “ The Retiring 
Secretary,” coupling with the toast the name of 
Prof. J. C. Philip, F.R.S. The speech was mainly 
•: in a humorous vein, but in referring to the valuable 
work which Prof. Philip has done since he be<»me 
secretary, Prof. Morgan said the war came within 
;)18 months of Prof. Philip’s assumption of the office, 
land that fact alone increased the secretarial duties 
enormously, not to mention the increased member¬ 
ship. One outstanding fact during Prof. Philip’s 
tenure of office was the admission of women 
. as Fellows of the Society. This innovation, hinted 
Prof. Morgan, might have been the cause of the 
(lisappearanco of Prof. Philip’s facial adornment. 
Another step forward to bo associated with Prof. 
Philip was the co-operation of the Society of Chemical 
Industry with the Chemical Society in the publica¬ 
tion of chemical abstracts. That had led to the 


I In tryffig id voice ajmreoiatiori of 
found hinaScM overwhelmed.^by 
f bis own indebtedness to him, but be was proud tt' 
speak of Bonnan as a stimulating perspnaUty,,.as-* 
great philosopher, of his ndver foiling wealtb pf b«pb^ 
I , criticism and! advice, and of his enthusiasm for Dame 
I Nature and her hardiwdrk. ' The Ldni»t'^ 

was d triennial epoch lij the annals of thjiBceietji ,ai|d 
be felt tbat th© Oounpil,- i|]^onpuring RfeJ, 
i had honoured itself by insdijbing a yeiry tMsiinguiwpd 
name on an already cli 8 tmgtus}.ied roll." '" 4 ' 

I - Prof. Donnan, who was enthusiastically fecciTed; 
1 said he failed to recogniro the picture which 
Baly had painted, but he a^in thanked,-'i^e Cpunct 
I very heartily for awarding bim the Don^aff medal; 
and the company for the manner to which tbp tosst 
had been’received. '■ 

; There was a musical proCTanime during the eveimigi 
part of which was contributed by members of the 
I ■ Society. ' 


formation of the Bureau of Chemical Abstracts, a 
composite body representing both Societies, and of 
which Dr. Philip is the first Chairman. After an 
amusing reference to the attributes of the ideal 
secretary. Prof. Morgan said that Prof. PhiUp ha<l 
all the qualities which an ideal secretary should have 
as w'oll ns other excellent personal qualities, all of 
which made it a matter of regret that he was resigning 
his office. They wore all extremely grateful for the 
work he had done for the Society as senior executive 
office.", and hojped that they would continue to have 
the Ixinefit of his mature advice. 


INSTITUTE OF CHEMISTRY 

Mr. Marlow, Assistant Secretary of the Institute, 
speaking before the Edinburgh Section on M&rcli 
20, the Glasgow Section on March 21, and the Bir¬ 
mingham Section on March 24, said that, althon^li 
his remarks must not be taken as being an qfflciai 
expression of the views of the Institute, the con¬ 
solidation of British chemical interests was one of 
such immediate importance that there were certair 
principles which should be discussed by the Loca. 
Seotions. 


Prof. Philip, in replying, said it would bo idle to 
deny that the machinery of the Society was now a 
little more up-to-date than it was, say, 10 years ago, 
and he consoled himself with the reflection that the 
time and energy which had been put into that work 
had not bean wasted. It was fortunate that the 
Chemical Society should have taken a foivmost part 
in endeavouring to bring about the co-ordination and 
co-operation of the different chemical bodies. It 
had also aiwisted in bringing the Association of 
British Chemical Manufacturers into existence, and 
there was the joint Library scheme, whilst last year 
the separation of the Transactions from the Abstracts 
h.ad rendered it possible for there to be one indepen¬ 
dent British organisation for the production of 
abstracts, and this might possibly ultimately lead to 
a sole publication in the English language. This 
Avos work accomplished of which the Society might 
feel proud. Finally, Prof. Philip congratulated the 
Council on arranging this informal dinner, because 
it enabled them to escape the sort of exhibition there 
had been at one or two recent dinners when very 
distinguLshed persons had displayed a colossal ignor¬ 
ance of what the ojjemM.really was. Referring to 
Prof. Morgan’s remm'k his changed ap^arance. 
Prof. Philip said^l^^® .students had defined this 
as a “ beavercavement.” 

The final toag^glaa “ The Longstaff Medallist for 
1924,” coupled wWh the name of Prof. F. G. Donnan, 
F.R.S. In proposing this toa.st. Prof. E. C. Baly, 
F.R.S., said that ij;i Prof. Dojuian they had a person- 
ahty which had both dominated a very far-reaching 
; Solmplpf.rqil^aroh, and had also endeared him to all. 


The main objects of co-operation were 

(a) ISconomy in, Organisation. —As an instance, 
they would perhaps realise that the indiscriminato 
ciroulariration which was now going on from all 
the bodies was extraordinarily wasteful in labour, 
in materials, arid in postage. Given co-operation 
it was a simple matter to send all this forth in an 
orderly economical manner. 

(b) Economy in Publications and in Printing.^ 

Much had already been done in this respect by (he 
provision of a Bureau of Chemical Abstracts, but 
much remained to bo done in other directions, and 
he hoiied that in time we should see one Journal 
covering every aspect of British chemistry. This, 
would, by reason of its largo circulation, ^ve aj 
efill more valuable advertising medium, and reducej 
thereby the cost of publication. They, as Menibersj 
of the Institute, could give a lead. Their <ura| 
Journal was only issued every two months ard,J 
consequenlly, much of what it contained was aln cdTj 
very much out of date. Reports of thb scc( ionalj 
meetings would have appeared in Chemistnj 
Industry and in the trade papers, so that the histi'J 
tute's Journal was not only out of date; but (0 an| 
extent provided an unnecessary duplication. ^ 
cost £660 last year for printing and postage alone—| 
the Institute had a good opportunity of gi' uig *| 
lead in this matter. , 

(c) Provision of a Joint Library. —Much had 
been done in this direction, amf .chemists as a "'hw j 
should be very grateful to the Chemical i^ociew 
who had allowed their Ubrary to form the nuclea^ 
of a mlly nationa^l chem^ca|libra^. ^ 
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or for chemistry as a whole. Many schejnes might 
bo put forward but ho hoped that they M'ould think 
in terms aufticicntly largo to bring all the functions 
of chemistry into the one building. This would cost 
money, and he doubted whether that money was 
available on the purely voluntary basis. Therefore, 
he suggested that (Ihemistry House should be run as 
a business j)ro]Hisition ; that they should float a 
separate conii>any, in which the main bulk of the 
shareholders were chemists, in order to secruu a 
building which was very much too large for their 
immediate, needs and that they should let for profit 
the spa<!(i not immediately required. He thought of a 
scheme which w^ould n.'quire roughly £300,000 m 
capital. Ho hoiied that the cheraioal societies would 
invest some of their capital funds in a mortgage on 
the property. The space actually required for the 
chemical bodies, including a library of the size 
■suggested to him by the liibrarian of the Chemical 
Society, would bo nearly 20,000 sq. ft. 

The professional standing of chemists hi the eyes 
of the world depended u^ion tho public esteem of 
their work, and they must neglect no adventitious 
aid to publicity. They should use the importance 
of their headquarters as a piece of propaganda by 
assuring that their building had a front^e on to an 
important thorongbfare in London. TTiis would, 
however, involve a rental eqriivalent to nearly 
£90{K> JMT annum. They w'ould, therefore, agree 
that tho extent of tho accommodation required even 
now by ohemistry was such that a plan eoneeived 
on a small or voluntary scale would be likely to fail. 

This standing rental of £9000 represented a sub¬ 
scription of about lf)s. per head for every individual 
in the chemical bodies. They should, therefore, 
utiUse the profits from their letting—(a) to produce 
a reasonable, though perhaps small, return on the 
capital; (6) to allow the chemical organisations to 
live rent free ; and (c) to devote the residue either 
to further interest on the capital, or to reserve. They 
would, however, realise that with (b) fixed at £9000, 
if the scheme were not conceived on a broad plan, 
(c) would varnish and («) would bo reduced to neg¬ 
ligible quantities. On the scale he had suggested it 
was possible to make the scheme succeed, but he 
doubted whether the scale could bo reduced. It 
had been suggc.stcd that they should not combine 
business and sentiment by allowing the chemical 
societies to live rent free, but they must remember 
tlie extent to which they were now rent free, and 
must realise that whether they would or not, they 
were considering a matter which represented one of 
the ideals of chemists. It did not seem to him to 
matter very much to their pockets whether that 
£9900 were used in providing an ad<iitional 3 per cent, 
interest on tlie capital, or in re^poing subscriptions 
to the chemical Ixalies by th«(iaount of about ISs. 

He trusted that the ChqKjBjEInduHtry Club w'ould 
move to lieadquaiters their first tenants, 

and he was assured tbS>ra^TOS pos.sibie to secure a 
site whieii would inthr®”ilomc large restaurateur 
tp take a large amoniit of space for a public restaurant, 
thereby securing not only the catering department 
of the. club and a convenienoe for chemists, but a 
pemanent advertisement of chemistry’s headqqar- 


ters. He hoped that the rest of the space avaiiabi 
for letting would be taken up very largely by chemief 
manufacturers or merchants, or by others intereste 
in the advancement of chemistry, so that Chemistr; 
House would be a real chemical headquarters t 
which tho world wide interests in British chemistr; 
wordd naturally gravitate. 

It had been stated that the Institute’s function 
differed so materially from those of the other bodie 
that it should not enter into a scheme of co-ordinatior 
Further, it had betm urged that the Institute possessei 
its own headquarters, which were stated to b 
adequate. 

On the first point, it should be stated that, apar 
from pure circularisation, the Institute’s organisatioi 
was necessarily more complex and more complet 
than that of any of the societies, and for this reasoi 
was tho more easily adaptable to dovetail the simila 
activities of the other bodfies in the general interests o 
economi'S for chemists. For this reason, and be 
cause the common housing of all the bodies wouk’ 
tend to their rapprochement, he held that the Instituti 
should not hold aloof, hut should throw in its weight 
If the Institute held back, and chemists spoke stil 
with two voices, none could say whether the Institute 
or all tho other bodies speaking as a federation, wa.^ 
correct. At great inconvenience the office accommo¬ 
dation of the Institute had been made suflicient foi 
immediate needs, and for slight expansion. It 
could not be further extended without utilising space 
intended and specially suitable for other purposes 
If the Institute moved its headquarters to Chemistry 
House, the present building could be utilised as a 
research building, a purpose for which a quarter of 
the useful floor space was already used, thus securing 
a valuable additional asset. 

Discussion at Edinburoh Section 

Mr. Adam Watson felt that many of them would 
hardly ever see Chemistry House and that, therefore, 
the project might not appeal to the provincial meni- 
bers. 'They would be interested to know to wtiat 
extent it would be possible to arrange for compo.sit(' 
subscriptions and whether tho scheme for federal ion 
would be able to conceive not only one British .journal 
of chemistry but an international Journal of chciii- 
istry which would avoid duplication. One of the 
great difficulties of the Local Sections was the lack 
of interest shown by their members. Dr. Dobhin 
felt that the financial aspect was likely to prove tin 
greatest bar to the realisation of such a scheme. 
Moreover, in many provincial centres they wanted 
to form their own phemical clubs. Ho would weleoinc 
economy in publications but ha<l Mr. Marlow i on- 
sidered the position of the trade press ? Mr. I’mee 
welcomed the scheme from the point of view of the 
advancement of science. To too many members the 
Institute was considered merely as a qiialifying l edy- 
Mr. Williamson said that in Edinburgh they 
keen on local co-o] eration and their only ' ' givt 
was that London had held the first public itm.ting 
on the subject. 'Ihe scheme was most attrartive, 
but he was intrigued to know what would I' 
financial position of the company when the cIh miew 
organisations wanted all. the spape atfsila'ie 
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Chemistry Housfe. Mr' Martin aaked how the pro¬ 
posals had been received by the other main societies 
interested. It was perfectly clear that such a scheme 
of co-operation would eliminate wasteful overlapping. 

Mr. Williamson interpo^ to say ho knew that 
the question of accommodation of the Society of 
t'henucal Industry was really pressing, and that 
the matter had already is'cn discussed. Ho agreed 
that co-operation would reduce labour. The Chair¬ 
man, Dr. Lauder, thought that the main difficulty 
was that 80 tnany members lived in the provinces, 
and since they could not get to town they would 
have to bo persuaded of the real value to themselves 
•md to the profession of the scheme. Ho could under- 
.■itand that it might appeal moie readily to the 
members m the South of England. There was no 
iloubt, however, that co-operation in the Journal 
mid on Section meetings was valuable. 

In reply, Mr. Marlow said that the advantages of 
a common headquarters applied just as much to 
provincial members as to London members. The 
main point they must bear in mind was the fact that 
the scheme would be putting the finishing touches 
to the quiet but effective work of fifty years of 
Cmincils of the Institute on behalf of the profession, 
.ind they must remember that it would bring their 
profession more prominently Iiefore the eyes of the 
general public by whom, in the long run, their pro¬ 
fessional status was decided. Ho quite realised 
flint it would not bo easy to seenro the funds, but 
he was not pessimistic. He would like to see the 
coMsolidated organisations fathering future projects 
for the housing of their Sections, but they must first 
.see that chemists as a whole were housed adequately 
in the interests of the whole profession, and not 
give primary cmisidefation to the intererts of any 
one Local Section. The plan was conceived ujion 
such a scale that not even the moat optimistic 
eliemist would anticipate that all the space would be 
needed for chemistry. The need of accoiiimo- 
ilatiou was jierhaps more pres-sing in the case of the 
('hpiiiioal Society. 

l)fs€UH.SK)N AT OlASOOW SECTION 

Dr. Kilitoul, the Chairman, thought that it was 
ilesirabic that chemistry as a science should function 
as one iiiiif. Ho welcomed the proposal that there 
should he one entity subrlivided into the different 
ilepartnicnts. He hojied that the proposals would 
also have the effect of eliminating the need*for the 
fonnation of further bodies. Ho realised, however, 
that the financial aspect was of vital importance 
iind by no means easy. 

Mr. MoCallum'asked whether Mr. Marlow favoured 
I 111' proposals put forward at the Liveipool Conference 
lor fhe federation of soientifie societies, to which 
Mr. Marlow replied that in Iiis opinion the whole chaui 
of those proposals could not bo brought to fruition 
"Util the important link of chemical con.solidation 
li nl been securely forged. 

The meeting unanimously passed a resolution 
sii|i|)ortiiig the resolution of the Ijondon Section 
•>' 1: ing the Council to take steps to ensure co-operation, 
I'li'l, on the motion of Mr. McCallum, the Section 
iniMnimously adopted a resolution that the Local 
I'l 'tinn of tl»e &i?oiety of ChjMnical Industry be in¬ 


vited to discuss the London resolution and to support 
it. ' ' 

Dkoussion at Buiminoham Suction 

Proi. G. T. Morgan, F.K.S., the Chairman, having 
expressed sympathy with the project called upon 
Mr. Johnson, -s^o discussed the position of the 
British Association of Chemists in cmnicxion with 
co- 0 |)cration. Mr. Silvester said that tlicre bad 
treen much vague talk of these projects, and they 
were glad to have some conception of the diffienlties 
which were to be faced and of the principles upon 
which they could be faced. Tho proposals were 
arahitiouB but not incapable of realisation. 

Mr. Marlow, in reply, said that he Wieved that tlie 
Association liad been fonned in the first instance 
through an under-wtimatc of tlio powers of the 
Institute to safeguard tlic inteiests of chemists. 
Their Charter expressly said that one of the reasons 
for tho formation of the Institute was the desire to 
advance tho attainments, character, and status of 
chemists. He hoped, therefore, that when all chem¬ 
ists wore working towards one end there would be 
no question of any differentiation between the 
Institute and any other body deeding with one of 
tho functions allocated to the Institute under its 
Charter. Where they might at xiresent differ was as 
to tho methoil of accomplishment of that aim, but 
he hoped that the two bodies would consult together 
on the lines suggested at Liverjiool. * 

SOClfeli DE CHIMIE INDUSTRIELLE 

The Fuel Group met on March 12, under tho pre¬ 
sidency of Monsieur It. Etienne, to hear a paper 
by Monsieur J. A. Hardel on the possibility 
industrial treatment of the bituminous shales of 
Madagascar. Monsieur Hardel first discussed the 
subject from the geological point of view, and gave 
some facts showing the industrial possibilities of , 
the deposits, certain of them being large enough to 
permit of exploitation for hundreds of years. At' 
present means of transit are very rudimentary, 
and both roads and railways will have to be estab- 
li^ed. Navigation on the local rivers would not 
be possible. The best way, therefore, would be to 
establish roads and pipe lines. Labour, food and 
firo-wood are abundant and would cause no diffloultyi 
It would bo advisable to work the deposits by shafts 
and to refine the material on the coast. The crude 
oil produced is similar to Mexican oil, and the shale 
yields from 80 to 100 litres of crude oil per ton using 
surface samples, so that larger yields could be expected 
at greater depths. Treatment could consist of 
dry distillation, which would te simple as tho lunits 
of distillation are small, or steam distillation, which 
would be very expensive. There is a new solvent 
method, however, which consists of treating tlie shale 
by solvents such as kerosene, heavy oil, paraffin, 
carbon disulphide, which extracts the oil and leaves 
the residue. To separate the useful products of 
this pasty solution it suffices to add an aqueous 
solution of sodium carbonate or soap, which separates 
the layer of solvent laden with oil from the sand and 
other impurities. Volatile solvents can be recovered 
afterward^, t 



W CHEMISTfty 


CORRESPONDENCE 

" THE UNQUALIFIED CHEMIST ’* 

Sir,—^'rhc position to-day of chemists who have no 
degrees is in many respects siniilar<4o that of a large 
number of dentists prior to the enactment of the 
Dental Act of 1921. Just as to-day there are hun- 
(tods of men with theoretical knowledge, manijnila- 
tivo skill, and years of practical experience, but with 
rio degrees, successfully filling important posts as 
.chemists, so there! were hundreds of men practising 
dentistry of equal ability to the qualified dentists. 

The Dental Act sought to do for dentists what the 
Institute of Chemistry is, to a large extent, doing— 
and quite rightly--for chemists, viz., to ensure—-as 
far as examinations can ensure—^that those practising 
the science should have attained a definite standard 
of ability. 

But wherea.s the framers of the Dental Act realised 
that it was in a groat many cases both impractical 
and vumecessary for men with years of practice to 
sit for the same examinations as those jiist starting 
■in the profession, and made provision accordingly, the 
- Institute of Chemistry is, apparently, not (lispos^ to 
take such a just and practical view as regards those 
who, as chemists, have proved their ability by a 
greater test than academical examinations—the test 
of time and experience. 

JfTho Institute really seeks, as it professes, to help 
the bona fide chemist, it must seem to many that to 
work in the tlirection of getting the older and more 
experienced men regarded as unqualified simply 
bei»uso they have no degrees—and thereby minimise 
their chances of advancement—^is hardly in accor¬ 
dance either with its protestations or with justice.— 

1 am. Sir, etc., VHj 


A QUERY 

Sir,—I ta^ the liberty of enquiring whether one 
of the_ memiprs of yoat Journal could advise me 
regarding a Continuous centrifugal separator which 
would take only the solids (fine dirt) out of a fatty 
emulsion. The centrifugal used was only capable of 
effecting separation of a batch having an equivalent 
amount of dirt to that which the machine was cajiable 
of retaining (about 4 lb.) and choked after running 
for a quarter of an hour, when it had to be dis- 
. mantled and cleaned ; therefore, this is an impractio-, 
able machine for our purpose. 

The fatty emulsion is the diluted grease recovered 
from the wool washers’ effluent, which floats on the 
waters by the action of the nascent oxygen from the 
decomposition of hypochlorou^a^^^a very successful 
and infallible flotation procqBj|fefnien floated off 
the residual watcTs, the volu^Hu Recovered grease 
is 160 gallons at 9i lb. egual j e Hm OO? lb., containing 
31 per cent, fat, 12 per and 67 per cent, 

water, which varies fromj^^l g. and a litre. This 
,18 the recovery from thiprofuents of the two first 
bowls of a Leviathan machine, washing 9 bales of 
woedv in an eight-hour -day. This concentrated 
itdilturw.;^ to 3 or 4 times its volume and 

tjten stirred by live steam to give 


it uniformity for the seporatoir, It was slightly Behi 
just above neutral, and proved the dirt to be free- 
this coincided with the experience we had With th 
centrifugal. 

I am afraid that if a hot filter press were used th 
acid would play havoo with the filter cloths, am 
hero in Australia the washing and attenticai requir® 
to keep them in order would be q great worry. Wate 
and oil make a bad combination to go though ( 
filter, and it seems to me almost impossible to obtaii 
the desired effMt. 

If the emulsion is free from foreign matters— 
which in fact are protective colloids—the fat wil 
dissociate from the water by heat with the addltios 
of a little acid. 

I hope my appeal for advice on this mattw will b( 
accepted by the Journal, for it may start the principh 
of the Journal being the medium to assist memberi 
and others with advice when they are up against ( 
problem and may elucidate problems which woulc 
mterest many. Might I suggest that you even devot< 
a special page (printed on a different oploured papei 
so as to differentiate from the main body of th« 
Journal) in your Journal for this purpose. Here ii 
Australia we are very inefficiently informed oj 
mechanioal appliances relating to chemical industries 

Trusting soon to have a reply in answer to my 
request,—! am. Sir, etc., Jean db Raeve 

Sydney, Australia 
Feb. 20,1924 


THE INSTITUTE OF CHEMISTRY 

Sir,—Thfe letters you have published on the subject 
of the Institute of CJhemistry seem to me to bo rather 
spoiled by what I may cedi a touch of rancour. Your 
own subtle references to a certain vulpine bolshevist 
pleased mo much, but 1 have to confess that I, too, 
am one of the foxes though I have nothing but praise 
for the grapes. ■ 

Seriously, then, and without in any way wishing 
to cast doubts on the good intentions of the Institute, 
may I ask what pro’miort exists for the case of the 
man trained as articled pupil (exactly as your other 
letters desonlx)) ^ho has attained to a position of 
responsibility and yet who cannot afford time for 
Intensive study nor for exams., even it he still have 
the power to paM set tests ? It must be admitted 
that there is a time of life for passing exams, which 
passess away about the thirties, and after that time 
rt is the experience and knowledge, tact and organisinf; 
ability that find responsible positions for chemists. 

Will not the Institute sjiate clearly whether or nc 
there is a means whereby some of the older people 
can lend their support to what they all consider to 
be the accredited Institution of British Chemistry ? 
—I am. Sir, etc., R. €f. Johnston, - 

Scientist in charge 

Midland Laboratory Chiild, Ltd., 

MetaUurgioal Laboratories, 

King Alfred’s Place, 

Broad Street, Birmingham 




ROTATOinr lilSPEKStON 

Sirj—Pr. E. E. VTatker, in his lett^ pf MEP$h 28 
rather misses the point, of my i»marka in the disetis- 
sion at the Chemical Society on “March 20. As I 
under^nd the present pomlion of the rtuiherous 
investiga^pns of rotatory dispersion, it cart he Suip'- 
marised as follows:—, ‘ ' ” '> 

(o) Epr a dong tteie^lt^ has hton recognised that a 
mixture, of two suhstahees of uneijual dispersive 
|X)wer and of rotatory powers of opposite sign wijl 
exhibit the phenomenon of anomalous dispersion. 

(6) The most refined methods at pra^ent employed 
for the determination of rotatory power give results 
which can be expressed by not,more than two terms 
of tho Drudo dispersion equatipiii ’ 

(e) The majority of substances apparently require 
only one term of the Drqdo equation to express 
iidequately their dispersive pDweta^ 

(d) The hypothesis has bera advanced that in tho 
i-as* Of a substanee r^uiring two teMns of the equa¬ 
tion to express its_ diSTOrsive powers, the substance 
in the chemical sense is heterogeneous, and is assumed 
to be a mixture of dynamic isomerides. 

(e) The greatest refinement of polarimetric measure- 
nonts, however, hardly allows of a distinction be- 
wcen the cases in which one term of the lirude 
■iiuation is sufficient and those in which tw’O terms are . 
(Mpiired to express the rotatory dispersion, except 
vlu-n the two terms are of opposite sign, the case 
i-hich corresponds to “ anomalous rotation.” 

(/) Attempts to ascribe chemical significance to . 
iirieties of rotatory dispersion are becoming in^ 
■rcasingly difficult as facts accumulate. 

(g) Dynamic isomerides in the case of tartaric acid 
nd its derivatives have not been isolated, but 
pcrely postulated. 

It is true that the b 3 qx>thesis of the existence of 
lynamio isomerides does account for the fact of the 
otatory dispersion of tertario acid and its esters as 
utlincd in Dr. Walker’s letter, bu'^ is this hyiiotheeis 
Li'cessary } The theory underlying tho Drude equa- 
ion is that the rotatory dispeimon is controlled by. 
bsorption bands; the addendum advanced by several 
uthors tliat each absorption band indicates (or 
dongs to) a distinct dynamic .isomerido is not 
upported by the experimental results so far obtained. 

It therefore appears to mo that Dr. Austin, Prof, 
.owry and their collaborators are unwise to allow 
lie exuberance of their enthusiasm for theoretical 
lews to tempt Jthem to write as if the existence of 
'ipso dynamic isomerides, which have been so often 
ustulaW, has been definitely detected. It seems 
iiscientific to do so, and ix a practice, in my opinion, 

' be deprecated. 

Messrs. Austin and Carpenter are to be congratu- 
ited on their experimental results obtained with 
Jnlions of the methylebe. derivatives of tartaric 
111 , but these do not, in my opinion, throw any 
eht on Dr. Asthuijr’s deductions from results 
I'tained by /X-ray examination of tartaric acid 
nxtala. —am, Sir, etc., . 

H. Eickajoo ,i ' 


; Dr,.J. I. 0, Masson, M.B.E,, Reader in inorganid 
chemistry at University College, London, has Been 
appMiited professor of chemistry and director of 
. Soienoe Departidfoit in tho tJniversity of Durliaop^ 

■I Dr. Massoii"is one of the secretaries of the Chotai^ 

. Society.'. 

We are pleased to announce that Mr. William 
(^en has become an honorary LL.D. of the Univer¬ 
sity of the Witwatersrand, an honour in which he is 
preceded only by General Smuts. 

The next meeting of the London Section will be 
held in the Royal Institution and Prof. H. E. Arm¬ 
strong, F.B.S;, will give an address on Sir James 
Dewkr as an experimental inquirer in interpretations 
' of his wOTk. The meeting is open to Fellows of the / 
Chemical Society, who are cordially invited. 

The Oounoil of the Brirish Association has resolved • 
to nonupate' Dr. Horace Lamb, F.R.S., formerly 
Professor of Mathematics in the University of Man¬ 
chester, as- ftesMent of the Association for the 
Southampton Meeting in 1026. ' 

The centenary of J., Pullar and Sons, the laigest < 
dyeing, and cleaning company in the world, was 
celebrated on March 26, in Perth. It is interesting' 
to recall that this finn was the first to use the first' 
coal-tar dyestufi when it was made by Perkin in, 

1850 - ■ ' 

W. E. Sanger, who died recently in Chicago, 
an authority on the. technology of glycerin mam|> 
fiicture, and liad done much work on the i^endciitl 
engineering of vspious branches of the oils and fjitf' 
industry.,' 

Tho death is announced of Prof. H. Wolpert< 
fomierly director of the Prussian Landesanstalt ^- 
Wasserhy.pene, and co-author, with his father, ofSfi/ 
large treatise on the theory qnd practice of ventilation/: 
and heating. ■ ' y/ 

-Prof. M. Oildemoister has succeeded the late Profi' 
V. Garten in the chair of physiology in the Univereitjf 
of Leipzig. ' ; 

Dr. H. Sandqvist, lecturer in the chemistry 
teohnolo^ of wood at the Hemosand' Teomnrttl/ 
Hoehachule, has been appointed professor of chemistifjyj 
and jAarmacy in tho Pharmaoeutioal Institute 'of i 
Stockholm. , . : - / :/ 

The Oppau Exptotton S'' i 

The programme of the meetiM' Of tlie Faraday// 
Society to be held on Monday, Apnl 14, in the Rttoma / 
of the Chemical Society, wUr include a Report on art ■ 
investigation of the chemical, physical and expl<»ive I 
prowrlies of Oppau ammonium sulphate-nitrate by- 
Sir R. Robertson and Dr. G. Rotter, with Appendioea $ 
by Dr. H. H. ThomM, A. L. Hallimond and Sir 
/W. Bragg. . A ^ort introduction by Sir R. Threfafl 
will precede the r^rt, giving briefly the conclusions 
of the Chemistry Btoearch Board as to the causes of 
the Oppau explosion jn 1921. Advance copies of the 
papert will be available (price 2 b. to non-members) 
on application to the Faraday Society, 10, Essex 
■'.Street.',' Str^l'W.G.' 2. :#/. 
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REVIEW 

Cobalt Orks. /ft/ E. Hai^se. Monograph of the 
Imperial Inxtitule. Pp. 64. London: John 
Murray. Price 3s. 4<f. 

“ CJobalt Ores ” is a compilation of information 
■which has boon published during recent years on 
the occurrences and source.s of .supply of cobalt, 
both within the Empire and in foreign cotintries. 
It includes such incagro and statistical information 
as is avTiilablc and also provides a useful list of 
references, general and geographical, to the literature 
on the 8ul>j('ct. 

That part of the monograph dealing with the 
.lOurces is iiandled well, but one is disposed to 
question the accuracy of some of the remarks which 
occtut in the introductory chapter. For instance, 
the author says that “ nickel and cobalt may be 
rtrgarded as interchangeable for many purposes ” ; 
one cannot roeall any commercial or industrial use 
of cobalt where nickel could bo substituted, although 
it is poasiblt! that, were cobalt cheaper, it might 
replace nickel for electro-platitig. 

The author appears to be somewhat pessimistic 
regarding the future of cobalt unless it can be pro¬ 
duced at a lower cost. The chief use for cobalt 
still lies in the ceramic industry, but, notwith¬ 
standing an actual increase in price during very 
recent years, its application is appreciably extending, 
especially in the form of metal; witness its use in 
the manufactiire of permanent magnets to replace 
tungsten and other steels. 


REPORT 

Report on the Present State of Knowledge 
OP AooK,ssoBy Food Factors (Vitamins). 
Second edition, revised and enlarged. Compiled 
by a Committee, appointed jointly by the. Lister 
• Institute and the Medical Research Council. 
H.M. Stationery Office, 1924. Price 4s. tid. 

To the many students of nutrition who wish for 
an authoritative account of the present state of 
knowlerige of vitamins and who have not the time 
to follow the orighial literature on the subject, this 
report will prove most valuable. Tt contains prac¬ 
tically all the material embodied in the first edition, 
together with accounts of research work which is 
being carried out by experimenters in an over- 
increasing number of countries. The section on 
pellagra has been omitted, for whilst this is still 
regarded as a disease of dietetic origin, it is thought 
to be due to some quantitative or^ualitative defect 
in the protein of the diet, rather tl|^ to a deficiency 
of some accessory food factor. Tt‘ii a remarkable 
fact that hi the early history of a siiliject, such as 
the whole study of vitamins, very little work has 
had to be eontradicted, and that it has been found 
possible to reconcile the very different views on 
the cause of rickets, though not to explain why 
they are reconcilable. 

Much of the earlier work on accessory food factors 
vas necessarily undertaken to determine which 
oods did or did not contain the various vitamins, 


for the use of food substitutes during the war gaire 
rise to very serious consideration on this point. 
During the last four years, however, work has been 
directed more to the scientifio and clinical aspects of 
the subject. It has been possible to determine 
some of the physical and chemical properties of 
each vitamin, but no vitamin has yet been isolated, 
and practically nothing is known of their immediate 
action in the animal body. 

The technique for testing for tho vitainins A and 
B has been refined somewhat, so that more exactly 
quantitative comparisons can be made between 
clifferent substances. 

It seems to bo established that the vitamin A 
content of the fat, milk, etc., of an animal is directly 
dependent on the diet, and it has been shown that 
this content can be greatly mcrcased by adding 
cod-liver oil to a diet, otherwise poor in vitamin, 
such as cows receive in winter. The rich stores of 
this vitamin in the liver oil of the cod have bofeh 
traced through intermediate animals to the diatoms 
eaten by the variou.s species of cdjpepods and other 
animak which form the plankton of . the sea. The 
wide variations in vitamin content found in different 
samples of cod-liver oil seem to be due not so much 
to differences in preparation of the oil as to differences 
in the physiological condition of the fish when caught. 

The question of tho formation of vitamin A in 
plant tissues is dealt with, and the possibility of 
its groivth-promoting function being due to a sub- ' 
stance other than the rickets-preventing sujistance 
i.s considered. Them is a short summary of its 
properties as at present determined, such as its 
solubility, stability to heat, and susceptibility -to,, 
oxidation. 

The more recent work on vitamin B has been 
chiefly chemical and physical. Its stability to 
oxidation has been demonstrated and some idea of 
the size of its molecules, or of aggregates of its 
molecules, has been gleaned from the fact that it 
will pass through permeable membranes which allow 
methylene blue and safranhie to ■pass. Other work 
has been attempted, ■with varying results, on the 
physiological significance of vitamin B. 

Similar experiments have also been carried out 
on vitamin C. 

Perhaps tho most striking part of this report is 
the summary of Dr. Hgirietto Chick’s work on 
rickets in children in Vienna, the full account of 
which has been published as a separate report 
(No. 77 of this senes). Her general conclusions are 
that rickets may be prevented by a diet rich in 
the anti-rachitic factor (which may or may not be 
identical with the growth-promoting vitamin A) 
even in the absence of sunlight, but that sunlight, 
such as obtains in the summer months in Vienna, 
prevented and even cured many sufferers from 
rickets when the diet was very poor in the anti¬ 
rachitic factor. Experiments ■performed by various 
workers on rats with idtra-violct light and also with 
sunshine have supported these conclusions. N<> 
theory of the interaction of the two factors, vitamin 
and sunlight, has as yet been postulated. 

The report concludes with cnapters on the diet ol 
adults, the nutrition of mfunts^ and tho influence! oi 
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iieli on t€^h; and there is a bibiiography of some 
«n pages, -which is a signihoant increase on the 
ihree or fo-ur pages of tiie earlier issue. 

The,various sections of the book are interestingly 
written ; experimental work has been accurately 
recorded and evidence for conflicting opinions on 
subjects even yet little understood has been carefully 
. balanced. It will prove a reliable book of reference 
for the student of vitamins and should supply the 
ever-increasing demand for a sound outline of a 
subject which hitherto has only been obtainable in 
cumbersome and expensive volumes. 


PARLIAMENTARY NEWS 

HOUSE OF COMMONS 
DyestuHt and the Oernian Reparation Duty 
In reply to Mr. Waddington, Mr. Webb said he 
was aware that the price of German dyestuffs had 
not been reduced, but practically the whole of, the 
German dyestuffs imported into this country during 
the last few months hod been against contracts made 
prior to November 17 last, and in respect of which 
the Geman Government undertook to continue to 
refund the amount of reparation levy, provided that 
delivery were made before the end of March, 1924. 
The price of deliveries made after that date would 
have been subject to an increase corresponding to 
the amount of the levy. The present position was, 
therefore, that now the British importer pays 
9.0 per cent, of the purchase price of any dyes 
imported to the German exporter, and 5 per cent, 
to the Customs, instead of 74 per cent, to the exporter 
and 26 per cent, to the CHistoras, as was formerly 
the ease. Consequently no reduction in prices was 
to be expected.—(Mar. 20.) 


COMPANY NEWS 

BELL’S UNITED ASBESTOS, LTD. 

A dividend is annomiced of Is, 6d. per share on 
the ordinary .shares, making a total distribution for 
the year of 10 per cent. It is proposed to increase 
the reserve by .iil0,000 to £38,(HK), and to carry for¬ 
ward .£31,483, In 1022 the dividend .was 10 per 
cent, and the carry forward £37,911. 

BRITISH DYESTUEFS CORPORATION, LTD. 

The report for tho year ended October 31, lt(23, 
reveals profits amounting to £261,422, again.st 
£102,607 in 1921-22. Depreciation is fixed at 
Cl()0.025, against £411,382, the percentage allowance 
being the same. The fixed aissets of the associated 
companies have been written down by £458,003 to 
€3,273,732, the Corporation having included £U10,(KX) 
formerly held as a reserve for research. Stocks, valued 
on a conservative basis, stand at £1,601,708, against 
£1,870,000, and goodwill, patents, etc. have been 
reduced from £1,000,000 to ,£760,000 as the result of 
sums receivable from F I Du Pont de Nemours 
andCq^-: 


MARKET REPORT 


Ihis Market Report i« compiled from s|XHtial hifonnaUon 
roocived from the Maniifactarorfl coiicomod, 

Ufiles/i otherwMe sinted the privcfi quoted hdow cover Jmt 
quatUilies iwt and naked ae oelkra' worka. 


OBNERAL HEAVY CHEMICALS 
BiiEineaa Ir maintained ot a aatihfactory level with u fair 
export btudneBs and very steady values. 


Acetic Acid, 40% toch. 
Acid Hydrochloric 


Acid Nitric Sf)’’ Tw, 


AcifI Sulphuric 


Ainmouia Alkali 


Bleaching i*owder 

liisulphlte of Lime 
Borax, Cemmcrttial— 

Vowder 


Calcium Chloriito 
Potash Caustic .. 
Potass. BichromaU^ 
Potass, Chlorate .. 
Salammoniao 
Salt Cako 
Soda Caustic 70% 

Soda Crystals 

Sod. Acofato 97/98% 
Rod. Bkfarbcmato 


.. £24 i^r ton. Fair inquiry. 

.. 3«. Od.—-Os. per carboy d/d,, uc- 
coniing to purity, strength and 
locality. 

.. £21 10«.—£27 per ton makers 
works according to district and 
quality. 

.. Average National prices f.o.r. 
makc'ra’ works, with slight varia¬ 
tions up and down owing to 
local fionsidorations : 110*'IV., 
Crude Acid. O.'is. per ton. 168* 
Tw., Arsenical, £5 10s. per toa. 
168'^Tw., Non-arsenical, £0 15e. 
per ton. 

.. £6 15«. per ton, spot, delivary. 
Geneml export demand good, 
particularly from the Continent. 

.. Spot £11 d/d.; Contract £10 d/d. 
4 ton lots. 

.. £7 pf‘r ton, packages extra. 

.. £25 ]x*r ton. 

.. £20 per ton. 

(Packed in 2-cwt. bags, carriage, 
l>aid any station in (jreat 
Britain.) 

.. ^ 17«. Cd. ton d/d. 

.. £30—£33 per ton. 

.. 6J<1. per lb. 

.. 3a.—3id. per Ih. 

.. £32 per ton d/d. 

.. £4 10s. per ton d/d. 

.. £17—£19 lOs. per ton, according 
lo quality. 

.. £5 5«.—£5 lOa. per ton ox railway 
depots or (lorts. 

.. £24 pex ton. 

.. £10 lOs. per ton carr. {'>aid. 


8*mI. Bisulphite Powder 

flO/62%.. .. ,, £18—^£19 per ton occortling. to 

quantity, f.o.b., l*cwt-. irmi 
dniins included. 

Rod. Chlorate .. .. 3d. i>or lb. 

Sod. NitiTat© rofd. 96% .. £13 5s.—^£13 lOs. per ton ex 
Liverpool. Nominal. 

Sod. Nitrite, 100% basis £27 ton d/d. 

Sod. Sulphide cotic. 60/6-5 About £1.5 per ton. 

Sod. Sulphite, Poa Cryst. £15 per ton f.o.r. Tjondon, 1-cwt, 
kegs included. 


RUBBER CHEMICALS 

Antimony sulphide ., Kxpocto<l to odvauco in sympathy 
with the enuio metal. 

Golden .. .. .. ,5|d.—Is. 3d. per Ib., according to 

quality. 

Crimson .. .. Is. Sd.-—U. 6d. per lb., according 

to quality. 

Arsenic Suli>hlde, Yellow Is. lid. per lb. 

Cadmium Snliihide .. 4b. per lb. 

Carbon Bisulphide ., £24r-’£20 IGa. per ton according 
. to qniniity.' ^ 
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Oarijon Block .. .. Pficeo continuo low but. oxjicctcd 

to advnnco in tlio Spring. Two 
or throe cose lots can now l)o 
bought ot 8^d. j)or lb. cx whorf. 
For direct shipment in quantity 
the prico is about 6d. jxt lb. c.i.f. 
Carbon Tetnujhloridc .. ‘ £58 per ton. drums free. 

(.3iromiuni Oxido .. Is. M. per lb. 

1 ndiarubhor Substitutes, / .5d.—7d. per lb. Dearer owing to 

White and Dark 7 incrcast'd coat of rajs.' aeetl oil. 

( Good dcmanil. 

Lamp Black .. .. lOa. per cwt.. barrels frer-. 

Load Jlyjrosulphite . . 7^d. jK^r lb. 

Lithopono .. .. £22 10s. p<‘r ton. 

Mineral Rubber " Rub- 

pron ” .. .. .. £15 10s. per ton f.o.r. Ijoiidon. 

Sulphur .. .. £10—£12 per ton, according to 

quality. 

Thiooarlmnilidc .. .. 28. lid. per lb. 

Vermilion, i)alc or riccj) , . .‘la. 4d.—3s. 8d. per lb. 

Zinc Sulphide ,. .. 7id.—Is. 8d. jror lb., according to 

rjuality. 

WOOD DISTILLATION PRODUCTS 

All acetates command a good trade, but these are the 
On^ products in this section which show any activity. 
Acetate of Lime— 

Brown .. .: .. £11 10s, jkt ton d/d. Demand 

active. 

Otey .. .. . ■ £21 per ton. 

Liquor .. .. .. 9il. j«»r gall. 32° Tw. 

Cliarcqat . . .. £7 58.-^f9 10s. jier ton, according 

to grade and locality. Market 
steady. 

Iron L^uor .. .. Is. 7d. irer gall. 32° Tw. 

Is. 2d.24“ Tiv. 

Hod Liquor .. lod.—Is. per gall. 11/16“ Tw. 

Wood Creosote .. .. 2a. 7d. per gall. > Unrefined. ' 

Wood Naphtha—■ 

'Miscible .. .5s. per gall. 00% O.P. Dull 

market. 

Solvent .. .. r>B. per gall. 40% O.F. Dull 

market. 

Wood Tar .. .. £.5—£6 per ton according to grade. 

Demand not very brisk. Ample 

„ suppUes. 

Brown Sugar of Lt^ad .. £47 per ton. Domand active. 

i TAR PRODUCTS 

Aaid Cai^bolic.— 

CiyBijals .. .. 7jM.—8d. perlb. Better domand. 

and firmer market. London 
prices reported up to 9d. 

Crude OO’s .. .. 2s.—2s. 3d. per, gall. Market 

stronger; better demand. 

Acid Oresylic, 97/09 .. Is. lid.—2s. Id. pergall. Demand 

still good. Market firm. 

Pale 96% .. .. Is. lOd.—2s. per gall. Steady 

demand. 

Dark .. .. .. Is. 8d.—Is. 1 Id, jwr gall. Steady 

i ' business. 

AnthrBecno I’aste 40% .. 4d. per imit per cwt. Nominal 
price. No business. 

Aftthracene Oil— ^ 

Straiue<l lOd,—-lid. Vgiy qxuct. 

Unstrained 8Jd.—9d. per 

Bonzdlo— 

Oude fl6’a .. .. lOJd.—Is. Pcr';i||j^,,.J#i works in 

• ■■’* ' tank wagons.'' 

. Standard Motor .. Is. IJd.—Is. fida^rj^ll. ex works 
in tank wagjiS^; ' ' 

Benzole, Pure .. .. Is. SJd.—Is, lOd. per gall, ex 

i , ; , ' works in tank wagons. 

Toluotew:,.jfCS^ ^/.c .. Is. 4jd.—Is, 7d. pergall. 


TolooIc-^.yAire ' ., Is. 8d,—tlf. lid. per 

Xylol coml. .. ..28. 3d. per gait. ' 

Pure . . .. Ss. 3d. per gall. 

Creosote— 

Cresylic 20/24% .. lojd. per gall. Few inquhies. v 

Middle Oil ,. S 7id.—8Jd. per gall. aocording to 

Heavy .. .. ,, > grade and district. Market 

Standard Specification J casi^. ' , 

Naphtha— 

Cmdo .. ... ..Sid.—9d.'per gall..') Better demand. 

Solvent 90/160*. .. Is. 2d.—Is. 4d. > Prices Aow up. 

Solvent 90/190 .. Is. 2d.—Is. 3d. } ward tendency. 

Naphthalene Crude—‘ 

Drained Creosote Salts £7—£8. Demand not so good. 
Whizzed or hot pressed £9 lOe.—£12 per ton. -iNot ' inuoli 
inquiry. , . ^ \ 

Naphthalene—■ 

Crystals and Flaked .. £18—£19q>or ton. . 

Pitch, medium soft .. 57s. 8d.—828. 6d. per tote Market 
dull. , ' . ; 

Pyridine—80/140 .. 17s. 6d.—ISs. per gall.. Demand 

well maintained. 

Heavy .. 11 b.—12s. Few inquiries. _ ‘ 

INTERMEDIATES AND DYBS 

Business in dyestuils has increased and reflects an improve-: 
ment in the textile trade. Orders have been for larger: 
quantities than of late. Prices remain firm. . 

In the following list of Intermediates delivered prices, 
include packages except where otberwiso stated. 

Acetic Anhydride 95% .. Is. 6d. per lb. 

Acid H. .. .. ..4s. 4id. per.lb. 100%,basis d/d. 

Acid Naphthionic .. 28. 6d. per lb. 100% bwis d/d. 
Acid Noyillo and Winthcr 5a.. lOd. per lb.‘100% basis d/d. 
Acid SalioylioViech. .. Is. 4d. per lb. Steady demand. 
Acid Sulphanilio .. lO^d. per lb. 100% basis d/d, 

^Aluminium Chloride, ah- 
; hyd. .. .. .. Is. per lb. d/cl. 

AniUne Oil . . .. 7jd.—8Jd. per lb. naked at works. 

Aniline Salts .. .. 7Jd.—9d. per lb. naked at works. 

Antimony Pentachlorido Is. per lb. d/d. 

Benzidine Baw ■; ' .. 4s. 8d. per lb. 100 % basis d/d. 

Benzyl Citurid© 96% . . la 3d. per lb. ' 

p-ChlorphenoT . .. .. 4s. 3cl. per lb. d/d. 

p-Ctooraniline . .. .. 3s. jier lb. 100% basia 

o-Cr^l 19/31° C. . 4Jd.—Sjd. per lb. Demiand 

, moderate, 

m-Creeol 98/100% .. 2s. Id.—^28. 3d. per lb. Demand 

moderate. . 

p-Oosol 32/34° C. .. 2S. Id.—28. 3d. per lb. Domand 
moderate. 

Dlchloraniline .. .. 3s. per lb. 

Dichloraniline 8. Acid .. 2a. 6d. per lb. 100% basis. 

p-Diohlotbenzql .. .. £76 per ton. 

Diethylanilipe' . . ..68. per lb. d/d., packages extra, 

returnable. 

Dimethyanilino .. .. 28. 6d. per lb. d/d. Drums extra. 

Dinitrobenzene .. .. 9d. per lb. naked at works. ■ 

Dinitrochlorbeuzol .. £84 10s. per ton d/d. Advanced In 

sympathy with benzol. 

Dinitrotblnence—48/60“C. 8d.—9(1. per Ib. naked at works. 

66/68“C. Is. 2d. per lb. naked at.vrorks. 
Diphenylamino .. .. 38. Sd. per lb. d/d. 

Monoehlorbenzol.. .. £83 per ton. 

a Naphthol .. .. 2s. 6d. per Ib. d/d. 

/JNaphthol .. ..Is. Id. per lb. d/d. 

o-Haphthylarnine .. Is. 4jd. per Ib. d/d. 
/3-Naphthylamine .. 4s. per lb. d/d. ■, 

m-Nitramlino .. .. .5s. 3d. per lb. d/d. 

p-NitraniUno .. .. 2 h. 4d. per lb. d/d. 

Nitrobenzene .. .. 6}d.—6|d. per lb. naked at works. 

o-Nitrochlorbonzol .. 28. per'lb. 100% basis d/d. > 

Nitronapbt^iaJenay,, ,/ j.llid.'perJb*'4/47' 
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PHARMAC^yylCAr^^Nj^^ '’«<»T(KJRAPH1C 

AftAfiat .fi<\ 0 /.'V>'n'..! ■ i,'-' •.'•■>•■•■ 


, Light Coinmprciai ■ ., 

^ ■ Sf»goe»ium Oxide-i-. 

V S nJ^^t Coihmeroiel / 
; • eoromeroUl .. 
•::''. Heevy. X*m!e ., 

'• .;»i'.'.-■•,•. V'’'- •■ ' ■ 

'. Mmthol^. ■ ■' 

■ ■ A-j&<’61.'r*crys(-^B.u; : 

'. ’. 8yhtheti(< .. 


Acid, Acetic 80 % B.P. 
Acid, Acetyl^ 8mioylic' 


■ ■• ^•';9di Bwi; 

4 - ■ .acid 2 *. 6 d. per ■'«,. 

B.P, queUty ::is Taring , 0 ^ 

■ small lots , at 48. ed, lb. 

:..; Ciyst. £54 per ton, Powder £58 

per ton. Carriagfe paid any 

v^tatmd in Great Britain. ' 

,. -a98,r*2i«.,^ lb.: Advanced by 

■ : Is. per lb. ' " 

■■■ ■- ‘*' 10 ^ C% for ton - 

" kZt 'L!^ I-. .w. 

• • tep 6 rlb„for 281 b.lot». 

• ■ Prices quotoij from 2 s. 3 d. nor lb 
to" 'ots.' 

Jn steady demand. 

.. 3s. per lb. Market quiet. 

■ • Is. IJd. per lb. loss 6 %. M„eh 

tirmer with more demand. Uo- 
ward tendency, ^ 

• 9s. per lb. d,/d. . 

• 2s. 9d. per' lb. for quantii.y. 
Larger Supplies available. 

■ ®%''tly<lcarer. 

38 . 3d.—3s. 6 d. per lb. according 

to quantity. ® 

<■£37 per ton. 

■• if®- Weakmarket. 

.. 68 . 3d. per lb. Firmer. 

• • ^ macket. Prices according 

to quantity: * 

" P®' !•>. 

• • Ua 4d.—13s. 4d. 

.. lOa. 2d,—12s. 2d. „ 

• • lOs. 6 d.— 12 s. 9 d. „ 

■ • Crystal £29, Powder £30 per ton. 

Per lb. 

• ) 

• 10 jd 3 Slightly Armor. 

. Prices vwy over a wide range. 

Good English make can be had 

3 a •lu™' *° *'*• P«^ Ih. 

• 38s Od. per lb. 

28,perlb._forqwt.lola Verysteady. 

Little demand, 

128 . M. fier lb. for cwt. lots. 

38. 6 d.— 3 s.^ 0 d, por jb. for foreign 

makes. Weaker. Without much 

Homatropine HydrehrS. 

; IXquinono :; ; • . 

l-n. Ammon.atrateB.P. Is. lW._ 2 a..k ^TZZtlin, 

. : to Quantitv. ’ 


Acid. Bonsotoi 

Acid, Boria B.P, 

Acid, Camphoric., 
•Void, Citric ., 

Acid, Gallio " . , 

Acid, Pyregallic, (kiyst. , 
Acid, Saiicylib. .. 

Acid, Tannio'B.P. ; 
Acid, Tartario .. ■ 

.tmidol .. 

•Acetanilide .. . 

Aiiudopyrin 

•Ammon. Bensoate , 

Ammon. Carbonate B.P. 
Atropine bulphate . 
lAarbitone .. 
Bonzonaphthol .. 
Bismuth Salta ,. 

Bismuth Carbonate 
I. Citrate .. 

I, Salicylate 
_ >■ Subnitrate 
Borax B.P, 

Bromides^T-. 

Potassium ,, 

Sodium., 

Ammonium 
< !alcium Lactate 


Chloral Hydrate .. 
Chloroform 
< 'roosoto Carbonate 
Cuaiacoi Carbonate 
Wexamino 


, Merciiriais ■ _ 

, l^d oxiSfe . ,' 

- ^^"'“"''e subUtnato !. 
WMte preoip. . i ■ 
Calomel . 
>tethyl Salicylate 

tothyi Sulphona! 
Paraformaidri^c 

Paraldehyde " " ,. , 

Phenaoetin ! .'. 

Phenazone * .. 

Phenolphthalein .. 

Potass. Bitortrato— 
6n/100o/„ (Cream of 
Tartar) .. 


Potass,. Citrate .. 
Potass. Iodide .1 [ 

Potass. Mietabisulpliito . 
Potass. Permanganate— 
B.P. Crystal .. 

Oommorcial 

Quiiiiiio Sulphate 

Posorcin .. 

Salol ,.' 

Silver proteinafe.! 

Sod. Benzoate, B.P. ’ | 


Sod. Citrate, B.P.C., 1923 

Sod. Hyposulphite_ 

Photographic .. 

Sod. Mctabisiilphile cryst. 

Sod. Kitroprusside 
Sod,: Potass. TarU-ato 
(Rochello Salt) 

Sod. Salicylate 


Sod. Sulphide— 
Pure rccryst. .. 


176 per ton, loss 2i% 

*26 per ten, less 21'’/. 

I'”'’ Ih-. aocordjnn to. 
quantity. Steady marker 

.^^P^Ib; Market flrmeri- 

P®*- lb., Bccordiiig^’iS 

Very much firmer in view of thh 
m the price of quicksilver. 

. .Uighor prices expected. 

«^.W.pe„b. 

4s. Id.—4s. 2d. ” 

• 9s. 6 d.— 3 s. 6 d. ’’ 

’ ^®'' ««rboy», 

^'iilSryf' 

oottios and caaea. 

7b. per lb. Firmer, 

7s. 6 d. per Ib. for cwt. lots. Spot 
pneoa much lower than forward 
offers. Firmer tendency. 

7s. 3il.—7s. 6 d. per Ib. Finn. 

88 s. per cwt., leas 2 i% for ton 
lots. Firm market. 

Upward tendency, 

• la. 8 d.—- 2 fi, per lb. 

. 16s. 8d.—17s. 5d. per lb., acbord- 

ibfu^Demand oon. 

• 7id. per Ib., i-cwt. kegs ineladed. 

' 8 id.—M. per lb. 

English make. 

®^;r per lb. carriage paid 
BngUsh make. ^ 

’ w lOO oa. 

tmo Steatly market. 

6 s. Sd. per lb. 

3s. 9d. per Jb. 
lOs. per lb. 

^"si^l^''"’’ ^ ""ete plenfe^. 

Is. Od,— 2 s. per lb., aocordihg fe 
quantity Much firmer 
men with other citrates. ■ 

I’et *®n, according to; 
quality, d/d. consignee’s stO-' 
tion m I'OWt. kegs. ' 

37a 6 d.—608. per cwt.. nett cash/ 
^aocordmg to quantity. 
l«s.porlb. Less for iantity.;, , - 

' I’®’’ ’ oooord. 

1 mg to quantitv. Market 

p®wd“tr- 

2 h'm CrysItJ W 


carriage paid. 
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Sod. SuIj[>hito, unhydroua £27 ld«. jK^rton, acooni* PalinH Hqea Oil .. 

ing to q»iantity, 1 -cwt. kegs 
included, in larg^ casks £ I jxji* Pq>permtnt Oil— 
ton leaa. Englisli.. 

Sulphoimh. .. .. 18«. Od. J 3 <‘r lb. Wayne County 

Tartar Emetic .. . . 1 h. 4<i. j)or lb. Jftpancj^) 

Thym<d .. .. I3f*. Od.- per lb. for good 

crystal from ajowan aeod. P(»titgrom Oil 

Sandal Wood Oil— 


PKKFUMBRY CHEMICALS 


Mynore .. 
Australian 


.. Ifib.' tkl. p^r Ib/'v”' Ve«y shot i 
supply. 

.. 7As. Ib. Advanced 6 h. por lb. 
.. 21s. peril). Again advanced. 

.. i 8s. per lb. btit very little l)omg 
offered. 

.. 9b. 9d.f)er lb. Advanced. 

.. 259. per Ib. 

.. 218. per lb. 


Acclophonoiic .. 12 h. dd. per lb. 

Aubepino . . . . . . 13 h. (Id. ,, 

Amyl Acot-ib' . . .. 2 k. 9d. „ 

Arayl Butyrate .. .. 78. 3d. „ 

Amyl Salicvlato .. . . 38. 0<L ,. 

Anotlio! (M.X*. 21/22 'C.) 4 h. 

Hcnyyl Acct.nte from t3ilo- 
rino'froo B«‘n/y! Alcobol .3s. 

3k-*n//yl Alcohol free I'loin 

C^hloriiio .. .. tlej. ild. ,, 

Benzablohyde free from 


(bcajKi’. 


t/lilorbio 
Benzyl Bonzoato 
CUnnarnic A1d<*bydo 
Natural.. 

Oouinarin 

Citronellol 

Citral 

Kthyl CinnAmato 
Ethyl Phtluduto .. 
Kiigonol 

(IcTaruol (Pubnnrosa) 
Ocraniol .. 
HeliotropiiU) 

Iso ICugonol 
Linalol ex Bois do Ro.sc 
Unalyl Aef?tatt.* .. 
Methyl Anthranilntc 
Methyl Benzoate 
Musk Ambretb' .. 
Musk Xylol 
NeroUn 

I*lienyl Kthyl Aeetatc 
Phenyl Ethyl Alcoliol 
Rhodinol .. 

Srtfrol 

Terpiucol .. 

Vanillin .. 


Oheaper. 


3h. OtI. 

3h. (kl. 

I.^s. tid. 

208 . 

10k. 

IOh. 

1.59. 

. ;is. 9d. 
lls. 

35s. 

1 Ih.—18k. dd. jH*r lb. Advan(' 0 <l. 
8 k. 3<l. por lb. 

1.5h. 9d. 

21 s. Od.' 

21k. (Id. 

9s. (hi. 

(Is. 

52s. (Id. ., 

I0.S. 

4s. 

I2k. (Id. 

Ills. ,, 

57k. CmI. ,, 

Ik. lOd. 

2«. *. „ 

25k. 3d.-—2 Gk. (Id. per Ib. 


nSSKNflAL OILS 


Almond Oil, 
S.P.A. .. 
Aniao Oil .. 


Foreign 


Bergamot Oil 
Bourbon Genmium Oil 
Cfvmphor Oil 
Oanaoga Oil. Java 
CUnnamon Oil, T.i^'af 
(ktaaia Oil, 80/85'^/, 
C'ltroiK'lla Oil- • 

.lava 85/00% . . 
tVyloii .. 

Glfivo Oil . . 

Kucalyptii.s Oil 7()/75'\, 
l^avcnder Oil— 

Fivneh 38/40% Est 
lj<-mon Oil 
LeiiHUigrass C)il .. 
Orange Oil. Sw^^ct 
Otto of Rose Oil 
Bulgarian 
Anatolian 


las. Gd. peril). fXsu'er. 

2s. 7id. p<'r ib. Firmer market 
forward. 

1 7s. per Ib. 

32s. 

75k. iKjrcwt. 

9k. 9d. jx?r lb. 

(Ud. per O'/.. 

9s. 3d. per lb. 

r*s. ;jfl. 

.38. 9d. ,, 

8s. 4J<1. 

2k. 3d. per lb. 

rs 2G.S. per lb. A<lvau 
. .34 4d. 

, 2'^d. per oz. 

. I3k. iM‘r lb. 


■'1 


30.S. per oz. /, 
2'h. (kl. por fw 


PATENT LIST 

Tho ilatofl ^vuii in thiH list arc, In tlio case of Appllcutiona for PatenU 
thotM of applications, and in the caito of Complete Speclflcatlons acoeptod- 
those of tho Othoiiii Jouriiah) in which the acceptance is announced. Com- 
plotc SpcciAnatlons th)iH advertised as aoOepten arc open to Inspoction at 
I^ateiit Ofttco immediately, and to oppoaition within two months of thu 
date ffivoa; titey aro on aide at Is. each at the Patent Offleo, Sale Branch, 
Onality Court, Oliunecry l,ano, London, W.O. 2 , !.'> days after Uie date 
gWen. 

i.—Applications 

Bingham, and Huntuigton, Hol/erlein and (k)i Apparatus 
for separating granular materials from water. 7165. Mar. 20. 

Br5geai. Purification of product® using alcohol as a sol¬ 
vent. 708G. Mar. 19. (Austria, 16.12.23.) 

Carl.sson. Maiiuftudur(» of fintdy-dispersed substancos. 
7284. Mar. 21, (Sweden, 6.2.24.) 

Davitlson and Winzer. Kilns. 7249. Mar. 21. 

Field. Recovering BoUds. 7082. Mar. 19. 

Fritz. Hydrating, hooting, and refining machines. 0820. 
Mar. 17. 

Fulcbi'r. Straining or filtering apparatus. 7040. Mar. 19. 
Golding, Pritchard, and UnifM Alkali Co. Means for 
effecting absorption of gases. 7268. Mar. 21. 

Iinray (Injjftmational Combustion EnguuH'ring Corp.). 
Pulvorizing-raills. 6968. Mar. 37. 

Koi)(>oi‘s Coke Oven Co., Ltd. (Koppors). Tunnel ovens 
and kilns. 7174. Mar. 20. 

I^emmens. Filters. 7006. Mur. 19. 

Lomax. Preparation of solutions of solid or other solublo 
muteriairt. 7337. Mar. 22. (U.S., 4.4,23.) 

Mayhew an<l Ramsay. Grinding, milling, and pulverizing 
apparatus. 7364. Mar. 22. 

Pink. Apparatus for separating liquids of different .specific 
gravity, 7181. Mar. 20. 

Weokor. Separating volatile substanees from non-volatile 
etc. 8 ubKtane<* 8 . 7091. Mar. 10. (Ger., 20.3.23.) 

L—Complete Specifications Accepted 
24,046 (1922) and 6.348 (1023). Woodall. l>ucklmm, and 
.fouoK (1920), Ltd., an<l A. M. Puckliam. Annular muffle 
furnacroH or ovens. (212,586.) Mar. 26. 

34,142 (1922). Sonslhagon, Wood, and Keonok Co., Ltd. 
Kinulsifying-apporatus. (212,642.) Mar. 26. 

8.531 (1923). Aq>in. Separating mixed materials. 
(212,752.) Mar. 26. 

17,329 (1023). Lodge-Cottrell, Ltd. (Metallbank und 
Metdllurgiw'bo Ges.). Electrical precipitation of suspended 
particles from gosoouK fluida. (212,811.) Mar. 20. 

29,691 (1923). KaamU ozo Voimootachaap Montaan Metaal- 
handol. Procosa for rc-ootivatinga<lflorption media. (207,547.) 
Mur. 20, 

II. -'Applications 

Chaqwntier and HennolxTg. Manufacture of fuel alcohol. 

7162. Mar. 20. (Kr., 20.6.23.) 

Charpentier and Henneberg. Manufa(dui*o of fuel alcohol. 

7163. Mar. 20. (Fr., 10.I2;23.) 

Donahl. Drying {xiats etc. 7231. Mar. 21. 

Dupuy. Manufacture of artificial fuel. 6783. Mar. 17. 
(Fr., 29.3.23.) 

Edscr, nn(i Minerals S<>parution, Liil. Flocculation and 
briquet ting of cool. 6933. Mar. 18. 

Fox and Malone. 7007. XXIIJ. 
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■'VC -‘f-A. . . .. • ■■• ■ •• ■*! 

; Oreiir.' :675i. ■Aw.m'*'V". . ' 

' ^Uikford and Koopmsn. CombUstioh of godeoilA fuel.' 
7160. Mar. 20. ' V 

Hahn. Utilisation of liquk! fuels. 6791. Mar. 17. 
Hirohtx?rg. Troatnumt of hydrocarbon oils. 6817. Mar. 17. 
Illingworth Carboniiation Co., Ltd^ and Illingworth. Dry^ 
iug and inmng ooals. 6835. Mar. 17. 

Lowo. Retort sottinga for distillation of coal. 7830: 
Mar. 22. 

Perten. Manufacture and rcgonoratioh of docolorising 
charcoal. 6826, Mar. 17, (Czocbo-Slovakia, 19.3.23.) 

Urbain. 59^a£aciure of agglomeiated carbonaceous ina> 
terial. 7033. Mar, 19. (Fr., *25.6.23.) 

Urbain. Treatment of gases et<% 7129* Mar. 20. (Fr.. 
13.7.23.) 

Urbain. Punflcation of distillation gases otc. 7230. 
Mar. 21. (Fr., 13.10.23.) 

Urbain, Apparatus for treating gases oUj. 7.305 and 7370. 
Mar. 22. (Ft., 9 and 26.1.24.) 

Wisner. Priwess of evolving hydrooai*bon from fuel. 
0816. M^. 17.' (U.S., U.8.23.) 

Zuytlerhoudt. liow-torn{)orature carbonisation. 7262. 
Mar. 21. 

II. —Complete Specifications Accepted 

20,152 (1922). Hcinfry. Treatment of liquid hydix)C/i*r" 
Ivms and more esiwcially cracked spirit. (212,500.) Mar. 26. 

34,513 (1922). Illingworth. Manufacture of briquottoK. 
(212,663.) Mar. 26. 

34.745 (1922). UiidUlation and dopolytuorisation 

of liquid or liquetiablo hydrocarbons. (190,723.) Mar. 20. 

34,931 (1922). Pickard. * I^dnoiion of exjdosivo mixture 
hu'iaternal-combustioji engines. (212,669.) Mar. 26. 

10,.526 (1923). Fairwoathor. Apparatus for the frac* 
lituial distillation of oils from oil-sludc or similar ma(4*rial. 
(212,770.) Mar. 26. 

16,950 (1923). PauhSehiff and Co., and Borehers. Arc- 
l»unp carbons and clcctrodcH. (201,.537.) Mnr. 26. 

18.947 (1923). KJotwr. .S’cc 111. 

28,759 (1923). Marks (Sienituia imd Halsko Akt.-Gos.). 

,sVc xxm. 

III. —Complete Specification Accepted 

18.947 (1923). Klotzer. Method of extracting tars and 
KUHcsfroin biUunon-containiiig materials. (212,828.) Mar. 26. 

IV. ' Applications 

B*7ckptt, Thomas, Tonkin, and Scottish Dyes, Ltd. l>yo. 
stuffs and .intermodiulc^. 725.5. Mar. 21. 

Britisl\ Dyestuffs CorpoJ*ation, Ltd., atul Hodgson. Manu- 
fiiclujt'of hydroxybenzaltichydes. 7057. Mar. 19. 

V. -Application 

.Moaes. Paper products. 7342. Mar. 22. 

VI. Applications 

Ashworth. Ihrocpsa for finishing yarn etc. after dyt'ing. 
i\m. Mar. 18. 

l'’arbwcrko vonn. Moister, Lucius, und Bribung. Dyeing 
^^«.ol. 7083. Mar. 19. (Her., 19.3.23.) 

McOuUum and Nelson. Dyeing fabrics. 7.322. Mar. 22. 

M. Complete Specifications Accepted 
H()79 (1923). Courtaulds, Ltd., and Woo<l. Apparatus for 
Use in dyeing, or diherwiw* troating with litpiid, fibrous 
nm1(!rialfi in skoiiis. (212,749.) Mar. 26. 

16,134 (1923). Qcntner. Method of colouring fibroiw 
ncftjTiaJs. (212,804.) Mar. 26. 

26.606 (1023). Nobs. Apparatus for dyeing textiUw. 
i.‘i>.'>.8J2.) Mar. 26. 

Mi.' Applications 

<!h('rnia(?ho Fabrik Von Hoyden Akt.dhjs. Manufacture 
‘u >n,liible antimony eompouiKla. 7378. Mar. 22. (Gor., 
i::{.:i.23.) 

Dicker (Pommtit Co.). 6829. Sec XIX. 

Dmer. Production of puro hydrogen gas. 6751. 

M u. 17. (Belgium, 17..3.23.) 


' ■ ^ T- * 1- 

iVH.—Compike Actejited - - , 

10,133 (1023). Sulfur Akt.-CJcB., and Franck. Praoos#and 
apparatus for tlio mauufacturo of sulphuiic acid. (2l2i^6$.j 
Mar. 26. 

IX. ~Appllcatloii 

Rigby. . Manufactiu'o of cement in rotary kilns. tO^. ■ 
Mot. 20. 

X. —Appllcatiotis 

AJImdrum I'ngoniorsbyran H. G. Torulf. Means for sinter-, 
ingores. 6929 and 0985. Mar. 18. (Sweden, 22.8.2.3.) 

Bryinbo ShM)l Co., Ltd’., and Hollings. Heat-treatment of 
silicon ste<‘i. 7208. Mar. 21, 

' Dicker (Chief ConsoUdate<l Mining Co,), 68.30. Mar. 17. 

Hoal, and Metals Produ(dion, Ltd. Smelting metalliforoua 
materials. 7064. Mar. 19. 

McMorland. Fliix for soldering 6tH>5. Mar. 18. 

Now York Zinc Co., Inc., and Wade. Ihihydrating minerals. 
6963. Mar, 18. (U.S., 28.3.23.) 

Stig. Production of aUo^d stofd ete. with chrotnium, 
maitganeso, etc. 7.J74. Mar. 22. 

X.—Complete Specification Accepted 
28,208 (1922) anral 6099 (1923), Kwt. Coiic<‘ntru(ors for 
ores. (212,598.) Mar. 20. . 

860 (1923). Itowley and Rowley. Blast funawtoa. 
(212,685.) Mar. 26. 

8396 (1923). Mumford and ButUfrworth. Soldering alu¬ 
minium. (212,751.) Mar. 26. 

17,2.52 (1923). Soc. Anon, das Hants Founioaux, Forges, 
ot Aci<Sries de j‘omp<’y. I’rocfjMS in tlie manufacture of man- 
ganoso stt^eJs, (201,.539.) Mur. 26. 

XL -Applications 

Burnot.t and Haddon,, Aceumulator grids or plates. 
7061. 7062. M^, 19. 

Bunx'tt and Raddon. -Aetnimulators or storage batteries. 
7063. Mar. 19. 

Kdridge. Galvanic batteries or eolR 6775. Mar. 17. 

‘ Xi.- -Complete Specification Accepted 

17,329(1923). Lodge-Gottn'll, Ltd. (MctallbankundMetall- 
urgUchi? Ges.). See 1. 

XIL—Application 

Woygang. Manufactum of soluble or miscible oils, 
givast^e, and fats. 7178. Mar. 20. 

XIIL—-Applications 

Carri Composition for nmnufa^dure of linoleum ete. 
7005. Mar. 19. 

Mar-ston. Transfer uik for producing indelible markings 
upon fabries. 09.50. Mar. 18. 

J^ollak. 7297. See XX. 

XIV. Applications 

Barbfir. Methods of covering surfaces with india-nibber 
ete. 6790. Mar. 17. 

Jeffrey. Munuhvdure of rublier coin 2 JOKition 8 from latex. 
6954. Mar. 18. 

XIV. — Complete Specification Accepted 

3712 (1923). Hopkinson. Mixing compounding ingriMi- 
ients with rubU*r latex etc. (193,044.) Mar. 26. 

XV. —Application 

Keniot. Manufacture of glue, gelatin, and mc'al from 
(ish offal, etc. 6943. Mar. 18. 

XV.— Complete Specification Accepted 
15,900 (1923). TupparelU. Radio-active hides and skins, 
heather, furs, and the like. (212,803.) Mar. 26. 

XVII.—Complete Specification Accepted 

11,312 (1923). Verinigte Mauinor’selu' Presshefe-Fabriken 
Oes. Sec XVm. 

X V111A ppHcat I ona 

Baker. Frothing of liquids. 7171. Mar. 20. 

Distillers Co., LbL, und Meyer. Dehydrating alcohol. 
7361. Mar. 22. 
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11,312 (l»23). VerinigtoMnutoej’soherreKsbefo-Fabriken ., trade ejcpondedv ' ^e coal mduatry lB Btil ___ 

<5e« Proooas for tlw olarifyiiig ead puriXymg £ mottos gt^te, and Bales <4 potash have not improved, despi^^ 
for the manufttcturo of oompvowod yca«t. (196,926.) Mar. reduction of prices. Ip-the iron and steel^i? 

dustry, high freightage and Belgian and 
22 eoBipetition are'serious dffloulties. ' No ohan^ isv 
■ ' recorded in ^o chemibaJ industry, apd ' W 

hours may be extended and the hudiber ojf vrorkow ' 
reduced. 'World market prices are still lon^r than 
those prevailing in Gtermatiy. Home trade in djff^ 
improved with greater activity in the textile indusfiy; 
The glass industry is seriously demessed, but the 
leather industry is doing well.—(JM- o/ Trade y>v 
mm.2o>;J924.) „, ' 

Trade Information 

The Plauami Experimental Colloid . 

Plauson Mill and Filter Press Co., Ltd., of 
Waterloo Place, Pall Mall, S.W. 1, how produdoS 6- 
small colloid mill of less expensive design; adapted 
to the treatment of small quantities, pod pdmarily 
intended to facilitate research and the application 
of colloid chemistry to industrial purposes. The 
rotor has a peripheral speed of 4000 f.s. and wi^ 
charges of about 1 litre requires about 10 h.p. to 
drive, whilst 16 h.p. vill covir most possible uses. 
The weight is approximately cwt., the driving 
pulley is 4 in. in diameter and the normal working 
speed 4750 r.p.m. Expensive foundations are not 
required. In addition to its functions as a superfine 
grinder, intensive mixer, etc., on a research scale 
it has an output capacity for most emulsions on a 
factory * production scale. Continuous automatic 
oiroulation in conjunction with feed tanks can be 
employed for large outputs, or intermittent hand 
fetd ng frr research operations, HifBoult solut'ons 
and several chemical reactions may bo accelerated. 
The Plauson colloid mill can be seen and tried in 
London and Manchester. 

B. Laporte, Ltd., Luton. —^We are requited to stab; 
that the recent issue of shares by B. Laporte, Ltd. 
has been considerably over-subscribed by the share 
holders and their friends, 

Messrs. Ernest Scott cfc Co., Ltd., Engineers an< 
Messrs. Oeorge Scott <Si Son (London), Ltd., announci 
their registered and head offices have been teraovei 
from Kingsway House, Kingswav, London, W.C. 2 
to their works at Bradfteld Road, l^ilvertown, London 
E. 16, which will now he their sole address in London 


26. _ 

XIX. —Complete Specifications Accepted 
Daua. Process for makiiiig preserved foods. 7307. 

Dicker (Pormutit Co,). Treatment of glauconite ' for 

woter-softoning. 6826. Mar. 17. 

Kemot. C94.3. Bee XV. . 

Lmniicsta. Flavouiing oxlrocfc 7070. ^Mar. 19. 

■ Oelwerko Noury & Van dcr Laiide Ges. Treatment of 
tnOal or flour etc. 7092. Mar. 19. (Oer., 19.3.23). 

XX. ~ Applications 

British Dyestuffs Corporation, Ltd., and Hodgson. 7067. 
A'eelV. 

Nacf & Co. Manufacture of dl-norolidol. 6824. Mar. 
17. (Swiss, 22.3.23). 

Naef & Co. Manufa<'.tuxe of famesoi. 6826. Mar. 17. 
(Swiss 22.3.23). 

Poliak. Manufacturo of condensation produuts from 
urea otc. and tormaldehyile. 7297. Mar. 21. (Austria, 
31,3.23.) 

Standard Devolopmont Co. Manufiusture of inctallo- 
organic compounds. 

XX.—Complete Specifications Accepted 

14,282 (1023). Durand und Huguenin Akt.-Ges. Manu¬ 
facture of liigtily-ihlnrinated iiydroaromalio products con¬ 
taining nitrogen. (198,076.) Mar. 20. 

17,406(1923). Soc. Chimique des Dsincs dll RliOno. Process 
for Die preparation of diethylchlorocotamido. (209,706.) 
Mar. 20. 

XXIII. -Applications 

Brown. Automatic apparatus for volumetric analysis. 
7006. Mar. 19. 

Fox and Malone. Gas-analysis apparatus. 7007. Mar. 
19. 

Sclioles. Calorimeters. 7008. Mar. 19. 

XXIII.—Complete Specification Accepted 
28,7.69 (192.3). Marks (Siemens u. Ilalske Ald.-Oos.). 
Apparatus for testing gas mixtures. ''!|||£12,862.) Mar. 26. 


TRADE NOTES 

Offlciai Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, 36, Old Queen Street, London, 
8.W. 1) has received the following encjuiries for 
British goods. British firms may obtain further 
information by applying to the Department and 
quoting the sjiecufic reference number :— 

Argentina-. Paper (940V/F.L./M.C./A. 2). Aus¬ 
tralia : Hardware, glassware (324); Ironmongery, 
huUders’ hardware, cutlery (326); Brazil: Iron, 
paint, cement (3.62); Greece : Sugar (334); Latvia : 
Portland cement, iron, coal tar, copper, asbestos 
powder (9029/F.R./O.P.); Netherlands: Hardware 
tools (341); Norway: Shipbuilding material (345); ; 
Spain : Machinery and raw materials for the manu¬ 
facture of pa|XT and of earthenware Qi^;^Sweden : 
Sulphate of alumina (349); Turkey : P^^^arc (350). 

German Industry in February 

According to a report by H.M. CosiWercial Secrc. 
toryi Berlin, economic life in Oermany is slowly 
recowwg from the decline which oSicurred late in 
i928, .f®^ut in the basic industries increased. 


PUBLICATIONS RECEIVED 

GaviniipiicB UEB Kolloiulkhke. By Prof. H. Frouml- 
, : iicB. ■ Pp. viii.-fl.66. Tieipzig: Akademische Vii- 
lagsgesellschaft M.B.H. 1924. Price 6 gold mark* 
PUBt.ICAT10N.S OF THE DEPARTMENT OF THE InTERIOB, P S- 
Geological Survey, Mineral Besources of the IJnifMl 
States. Part I. and II. Washington; QoTOrnni'iH 
Printing Ofli<;e, 1924: — 

ConAtT, Molyduenum, Nickki,, Tantaeum, Thanh 
Tungsten, Radium, Ubanium, and Vanadium in 
By F. L. Uoss. No. 1:27. Pp. 567—683. 

Feldspar IN 1922. By F. .f. Katz. No. 11:27. i’P- 
251—259. 
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EDITORIAL 


R arely can an address before one of the Sec Hons 
of this Society have opened so impressively 
or been presented on such classic ground as 
that delivered by Prof. H. E. Armstrong, F.R.S., 
before the London Section in the Royal Institution 
on Monday evcnmg. Before a word was spoken, 
slides of a giant American airship were shown on 
the screen, followed by one of Sir James Dewar in 
his laboratory. Dewar’s work, said Prof. Armstrong, 
made that airship po.ssiblc. In this way opened the 
address on Sir James Dewar as an experimental 
inquirer. The realisation that Dewar himself, not 
very long ago, had worked in the same building, 
gave added force to IVof. Armstrong’s remarks, and, 
as experiment followed oxjjeriment, and the signifi¬ 
cance of Dewar’s work became clearer and clearer, 
regret grow that the audience was not larger .still. 
'I'lic lecHirer pointed the moral with no little pim- 
geney, and although some might not take to heart the 
I haracteristic quotation from that delightful essay 
in which Montaigne describes how a young woman 
who had grown accustomed to carrying a calf found 
iMTself unable to forego her burden, even when the 
calf had become an ox, yet the reference to a calf of 
Scandinavian breed left no doubt as to the meaning. 
Whether wo worship at the ikon of hydrogen-ion 
concentration or not, it is good that we have at least 
one doubter among us, for too much acquiescence is 
not conducive to progress, and a theory is an invita¬ 
tion to attack. To far too many, chemistry,consists 
in following the “ tables ” and “ bringing it down in 
group two,” and one cannot but regret a recent 
complaint that some young chemists seemed to be 
limited in scope entirely by text-book information. 
A routine analysis can quickly be learnt by any 
intelligent boy or girl—as the British Aluminium 
b'ompany proved long ago with routine analyses 
ef bauxite—but of how little avail is text-book know¬ 
ledge when something goes ivTong in the works, when 
a new material, with all sorts of unknown impurities, 
has to be examined, if it is unaccompanied by the 
ability to make deductions from scanty evidence. 
In foresee possibilities, to ask the question “ Why,” 
and answer it. Nature herself, so simple in her 
complexity, is always trying experiments and forgets 
in one success a thousand failures. In the vast field 


of science nothing grows save at a price, and not by 
“ hugging an ox ” will advance be made. Long ago, 
another Sceptical Chemist wrote: ” Having enter¬ 
tained a suspicion that the vmlgar principles were . . . 
lesse considerately deduced from chymieal operations, 
than was believed, it was not uneasio for me both to 
take notice of divers phasnomcna, overlooked by 
prepossest persons, that seemed not to suite so well 
■tyith the . . , doctrine ; and to devise experiments 
likely to furnish objections against it . . . ’ 

» » * 


The speech of Sir William Alexander, at the 
Fifth Amiual General Meeting of the British Dye¬ 
stuffs Corporation, is full of interest. He announces 
his forthcoming retiwment from his position ns 
Managing Director, and leads us to assume that 
negotiations for the appointment of his succcsspr 
are already m progress. 'The composition of the 
Board of this company has been criticised from time 
to time, but if our memory bo accurate, even the 
most vigorous of the critics have testified to the 
bu.siness ability of the chainnan. We are in entire 
agreement with his statement that it is to the men 
who are intimately associated with the business 
from day to day that wo must ultimately look, for 
success. The board needs an infusion of such 
men ; it is the men to whom we must look for success 
whom the shareholders will cxi>ect to guide the 
policy of the company ; moreover, the men whose 
good sense and knowledge of the details of the busi¬ 
ness will make the difference between suceess and 
failure deserve the re-sponsibility and the distinction 
of scats on the board. There must be some prizes 
or the lottery of industrial science will not attract 
a sufficient number of the jimior men into it. Although 
the progress made by this company , during the last 
two years is notable, the outlook for British dyestuffs 
as an industry is not one of the brightest. Dye¬ 
stuffs are now—from a chemical point of view— 
a very chance body of compounds ; they are the 
highly coloured derivatives of benzene, naphthalene, 
anthracene and some other fundamental substances. 
Compounds which are closely allied chemically 
but not highly coloured are c.xcluded from the 
industry. But the chemist cannot bo as illogical 
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and capricious as tjic manufacturer; lie knows that 
some of tJio weaker brethren, the lightly tinted or 
file coloiiile.ss ones, are made by similar reactions, 
and will in many eases behave similarly when treated 
by acids, by azo, izo and ozo groujrs. I’he.si^ nn- 
eoloiired sid)stanees include many eoinjiounds of 
value as drugs, eliainfectants, perfumes and reiigents. 
From the point of view of I he ehemist the eheniistry 
of dyesttift'.s is the cliemisiry of benzene derivatives, 
and we may go further and say that every dyestuff 
chemist' must have a good knowledge of organic 
chemistry, and that what is es.sen(ial to him as 
a dyestuff ehemist will be very valuable to him 
if he is called upon to make ionone or eoumurin, 
aspirin or Jtaver 2tt5. Tlii^ dyestuffs and all other 
syntlK^tic organic (diemicala are intimately eonnected 
together in this way,and it must be remembered that 
of all these synthetic organic compounds the only 
ones manufactured on a really large scale are 
the dyestulfs. It is tin; dyestuff industry that 
provades the trained organic chemist with the 
means of earning a livelihood, it is the dyestuff 
chemist who can—as Sir William Alexander 
explains--undertake research in perfumes and 
disinfectants. The (fermans Ix'foro the war 
dominated th<‘ manufucture of dyestufs ; for this 
reason, and this reasf)n alone, they were dominant 
in many other branches of organic clunnistry. At 
the moment, w.e hiive a living, even a vigorous 
dyestulfs industry and while this has grown u}) 
during the last six or eight years wo have attained 
a jmsition in the pur<^ .sc ience of organic chemistry 
which we nmew had before. 

♦ 

Our dycstuff.s imlustry is vigorous l ait young ; 
it is a child which promises to b<^ as successful ns 
any man, but it has neither the man's experience 
nor resources nor friends. If the Government allows 
the dyestuffs industry to be destroyed or even 
seriously crippled l)y foreign <'ompetifion a grievous 
blow will have been struck at British organic 
ehcmislry. We shall speedy lose the opportunities 
for research in photographic developers, in drugs 
and other pharmaceutical requirements. We shall 
again become dejamdent on Germany for all syn¬ 
thetic organic wniuounds. And it i.s to organic 
chemistry that the future of civilisation must look ; 
the proportion which inorganic bears to organic 
steadily gets less and less. Whether we are free 
traders or protectionists, colour-makers or colour- 
u.scrs, we ought not to neglect consideration of the 
very important results which will follow from a 
blow to the ilyestulf industry. Many valuable 
drugs ar<^ closely involved in tlu' manufacture of 
dyestuffs; much leaching of organic ojfeniislry 
will be of value to our industries and proj^^ffeions if 
the dyestuffs be assisted a little longer irai will be 
wasted if the dyrstuff re.search be agim allowed 
to be a Gciinan preserve. What an amount of 
employment has lieen afforded by the dyestuFs 
makers in Germany 1 If a long view is taken of 
the situation we shall have employment in the dye¬ 
stuff, drug, photographi(! and perfume industries 
steadily iriereasing here. 


EVAPORATING AND DRYING PLANT 

(Continued) 

By S. G. URE, M.A., B.Sc., M.l.Chem.E. 

CO.VTIJiUOtJS Drihus 

To obviate these heat losses, and the time and cost 
of chargmg and disclnarging, the continuous drier 
has been develope<l in a number of forms, such as 
the tunnel drier, the tube drier, the drum drier, 
and the .spray drier. 

Tunnel driers consist of long tunnels, through 
which the goods are passed. Sometimes the goods, 
suitably mounted on trucks, are admitted in the 
wet condition at one end of the tunnel, and, after 
drying, discharged at the other. The flow of the 
hot air or gases through the tunnel may be either 
in the direction of the movement of the goods, giving 
parallel flow, or in the opposite direction, which is 
term d counter current flow. 

Parallel flow is generally employed when the 
good.s leaving the tunnel have to )X)ssc8s a definite 
amount of moisture. This method permits of a 
very accurate control and regulation of the tem¬ 
perature and humidity of the healing medium. 
\Vhen the goods, on leaving the plant, are not 
required to contain a definite amount of moisture, 
the counter-current flow is preferable, because, in 
this method, the driest medium is brought into 
contact with the driest material. In plants of the 
tunnel variety the heating m.ay 1«‘ done directly, by 
flue gas, if the material will not bo damaged by 
being thus heated, or by heated air. Sometimes in 
the counter-current type of plant the heating medium 
is introduced into the tunnel at a point about 
one-third the length of the tuimel from the discharge 
end. Cold air enters the tunnel at the discharge 
end, and, passing over the dried goods at this end 
of the plant, cools them, and becomes preheated 
before entering the heating chamber. A difficulty 
with this type of drier is to ensure a uniform flow 
of the drying medium through the goods, and many 
ingenious devices having this object in view have 
been developed. A recent patent illustrates the 
trouble taken in this direction. In this plant the 
carriages are each provnded with a partition at the 
forward end, attached to the floor of the truck, 
which is capable of movement across the rails. 
A nuahanism is fitted along one wall of the tuimel, 
which can mf)vc all the even numbered trucks, 
so that the right hand edges of the floor and par¬ 
tition are in contact with the right hand wall of 
the tunnel, and all the left hand edges of the floor 
and partition of the odd numbered trucks are in 
contact with the left wall. By rotation of this 
mechanism a complete change over can bo effected 
in these sets of truck.s. The roof of the tunnel 
slopes gently downwards towards the discharge 
end, and leakage between the roof and the partition 
walls is prevented by placing on the top of the 
latter a layer of granular material such as sand. 
Metal plates attached to the floor of the trucks dip 
into troughs of sand on the tunnel walls, and thus 
prevent leakage of the heating medium into the 
space below the floor of the truck. By these devices 
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the heating medium is compelled to flow in a zig-zag 
path through the goods, and by changing the positions 
of the trucKs the direction of flow through the goods 
can bo reversed. 

Fig. 7 (reproduced on p. 354 of the issue for 
April 4) illustrates a continuous drier manufactured 
by Blair, Campbell, and McLean suitable for dealing 
aith grains, oil, seeds, etc. In this plant a reel 
with its axis horizontal revolves inside a steam- 
jacketed cast iron trough. The reel is made of two 
east-iron hollow discs, connected together by a 
number of parallel tubes. Anglo bars extending 
between those discs, and rigidly attached thereto, 


a catch-all to prevent any moisture falling back 
on to the grain. Brass inspection doors are fitted 
along the whole length of the drier on each side 
of the roof. The lower portion of the machine is 
suirounded by a hardvrood box, and the air in the 
space thus formed, after lieing heated, is led through 
suitable ducts into the trough. 

Another continuous machine suitable for drying 
soaps consists of a number of endless belts plactal 
one above the other. Each belt nins inside it.s own 
casing, which is connected at cither end to the 
casing immcdiattdy above and below it. The 
material, entering at one end of the machine, falls 



Drying Plant by G. Scott and Sons, Ltd. 

Fro. 8 


e.iiTy the shovels, which at the wet end of the 
machine arc made of bronze. In largo aitd long 
reel plants, supporting plates are fitted at inter¬ 
mediate points in the reel. Steam is fed into the 
jacket of the first section of the trough, and passes 
by means of U -bends from section to section, the 
condensate being removed at suitable points. The 
reel is also heated by steam admitted throngh one 
trunnion into the first di.se, from wliich it passes, 
by means of the tubes, to the second, which is 
provided with a device by which the condensate 
can bo removed through the second truimion. The 
graui is fed into the cooler end of the plant Iry means 
of a specially designed screw conveyor, and is dis¬ 
charged at the other end through a chute placed 
well above the axis of rotation of the reel. The 
drier is provided with a oast-iron roof which is 
emmeoted to a wooden chimney, in which there is 


on to the upper surface of the top belt, by which 
it is carried to the other end of the plant and di.s- 
oharged into a chute. This conveys the material 
to the upper surftwe of the second belt, by which 
it is cariied back to the charging end, w here it is 
again directed through a chute on to the upper 
surface of the third belt, which carries it to the 
outlet of the plant. Hot air is admitted to the 
lowest casing at the discharge end of the plant, 
and, (lowing to the other end, pa.s.ses up through 
the chute into tho second easing, from which it 
passes to the first easing througli the first chute, 
being ultimately discharged at the charging end of 
tho plant. If parallel flow is desired, tho air passes 
(lirough the casings in the same direction as the 
material. Fig. 8 illustrates a similar type of plant 
manufimtured by («. Scott and Sons, but in this 
case the material is moved by a series of conveyors 
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through a number of trhich are heated 

externally by steam. The next figure (9) illustrates 
a drying plant suitable for dealing with liquids. 
In this case the liquid is fed on to each of a number 
of parallel belta, which pass over a scries of hooting 
sluives, one belt encireling each shelf. After drying, 
the material is remov(!<l from the belt by a suitably 
placed scraper. The belt.s may be made of a fine 
mesh wire screen, coaled with a gelatinous sub¬ 
stance, and the material niay be s()read thereon 
either by rollers or as a line spray. So far the 
machines de.scribcd liave horizontal belts, T)Ut 
inochine.s have been designed consisting of one long 


of the shell. If the hiaterial can be 8af%,itre^d 
by being brought into contact with gases at wtQo 
peratures botueon 430° C. and 490° C., the dners 
arc generally heated by gases from a furnace. These 
gases may enter at the lower end of the cylinder, 
the material being admitted at the upper end, thus 
giving counter flow. 

Whilst this arrangement is economical from tho 
point of view of heat exchange, it is sometimes 
found unsuitable in practice, licoauso some of the 
vapour in tho saturated gases leaving tho drier, 
on coming into contact with the cold material enter¬ 
ing, may tx' eonden.sed on the incoming material and 
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Drying Plant by G. Scott and Sons, ttd. 


belt gtiidcd’by a series of imlleys to run through 
the drying tuimeis in a vertical direction. The belt 
made of woven wire is co.ated by the material to 
be dried during its passage through a trough or 
filler, into which the material is poured, and the 
dried material is removed from tho belt by breaker 
rolls and brushes, situated at the lower end of tho 
last vertical length. 

Continuously operating rotary drying machines 
are manufactnre(i by Wanlove, Alliott, & Co., Lennox 






Foundry, and other firms. They consist of a long 
hollow cylinder, usually made of mild steel and 
having its axis placed at a slight inclination to the 
horizontal. On the outer surface of the cylinder, 
near the cuds, are mounted cast-iron path rings or 
tyres which rest on anti-friction rollers. In very 
long cylinders path rings and rollers are fitted at 
intermediate points in tlio length. Rotation i.s 
produced through a toothed wheel also fastened to 
the outer surface of the cylindrical shell. Radial 
shelves arc sometimes riveted to tho iimer suriaco 


convert it into a paste or cause it to form into balls, 
thus making drying more ilifficult. With this 
method also a considerable amount of heat is carried 
away by the material leaving the drier. To over¬ 
come those objections the furnace gases arc some¬ 
times admitted with the material at the upper end 
of tho tube, .a method which permits of greater 
control of the temperature conditions prevailing 
inside the tube. Sometimes the furnace is situated 
near the upper end of the tube and the brickwork 
of tho furnace is arranged to envelop the tube over 
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prkitioally the'whole length, as in fo. Tlien 
the hot gases from the furnace flow over the outside 
of the tube in the same direction as the material 
passing through the tube, and then entering the tube 
at the Tower end pass over the material in the opposite 
direction to its flow. The brickwork surrounding 
the tube should be constructed to form a narrow 


below that required to produce tlie draught when a 
chimney is adopted. A by-pas.s should be provided 
to prevent the hot gases passing round or through 
the tube when the drier is not in use. 

Whenever the material is liable to injury from 
excessive heating or where its moisture content is 
low, rotary drying machines are generally lieatcd by 
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Firc-hcated Rotary Drier by Manlovc, Alllott and Co., Ltd. 
Fio. 10 



■Vacuum Continuous Cone Drier by F. Shaw and Co., Ltd. 

Fio. 11 

aiiiiiilus with the tube so as to create a considerable steam, and four types of heating .systems are 

VIhicity in the flue gases and thus increase the rate employed. In the first typo the air is heated 

01 heat transfer. The suction required to move in a separate chamber and then admitted to the 
UH' liot gases through the tube may be produced by lube, wldlst in the second type the heating element, 

htn or chipiriey, but the former is the better device generally in the form of a hollow cylinder, is 

Biiico the veJoeity of the gases can be more easily regu- placed inside the tube. Sometimes the tube itself 
‘ati d and their exit temperature may be considerably is heated by means of a sfeam jacket, and in 
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this case the iiiaterial heiiif; dried receives heat 
from the walls of the tube by conduction and radia¬ 
tion. A drier manufactured by F. Shaw and Co., 
showni in J'’ig. 11, illu.strates the fourth tyja?, which 
is really ,a eonibination of type.s tw<i and three. 
Insidi! a steam jacketod cylinder, which in this 
case remains stationary, i.s placed a hollow .shaft 
which extends through the covers of the cylinder 
and can be rotated by a suitaldi' driving gear. At¬ 
tached to this sliaft and mounted concentrically 
with it is a conical tiilie mad(^ of light sliccit steel. 
The material is foil into the, muehine at the to[) left 
hand corner of the outer easing, by means of a 
spceially designed rotary device which is vacuum 
tight, and is then transferred by a worm conveyor 
to the other end of the cylinder wliere it falls into a 
chute which discharges it into the narrow' end of the 
conical tube. 8tcam is admitted to the outer jacket 
and the hollow shaft, both of which are provided 
with suitable drainage devices for the removal of 
the condensate. The plant is di'signctl to w'ithstand 
considerable steam pressure in the jacket and tube, 
whilst a high degree of v.acuum i.s maintained w ithin 


working under a high vacuum the resulting evapor¬ 
ation may cause the liipiid to become so concentrated 
that a proper film is not obtained on the roll, and 
with some liquids precautions have to be taken 
again.st settlement in the tray. To obviate these 
ditfioultics the liquid is sometimes sprayed on to the 
surface of the roll, but this necessitates the instal¬ 
lation of pumping plant for the spray and, as can be 
easily understood, diflicultios may be encountered 
at the no'izies. Complete removal of the dried 
material is necessary for efficient working of plants 
of this type. 

Figure 12 illustrates a drum drier in which careful 
attention has been given to the feeding so as to 
produce a uniform film over the surface of the drum. 
In this plant several small knives are used to remove 
the material. These knives overlap one another 
and thus ensure complete removal of the dried 
material from the drum. On leaving the knives the 
material falls into a trough and is then conveyed to 
one or other of the receiving boxes placed at the 
ends of the plant, 'the worm is operated in such a 
manner that each box is filled alternately. Inspec- 



Drum Drier by the Kestner Evaporating and Engineering Co., Ltd. 
Fk. 12 


the cylinder. Plants of this type are also made 
in which the inner and outer-heating elements revolve 
together. Sometimes the term rotary drier is 
confined to plant having a stationary casing and an 
internal heating element which rotates, the name 
revolving drier being used to denote a jilant with a 
rotating outer tube. The working temperatures of 
steam heated . driers of this tv'j)e generally vary 
betw'een .W" 0. and IIHFF. 

The drum tv])e of drier consists of a hollow cylinder 
mounted with its axis horizontal, Steam is admitted 
to the drum through one of the trunnions and the 
condensate is removed through the other. The 
liquid to be dried is ajiplied to the outer surface of 
the drum as a thin film and after drying is removed 
by scrapers or knives. 'The commonest method of 
applying the liquid is to make the drum dip into a 
shallow tray containing the liquid. With this 
method, however, there is always the possibility of 
heating the liquid in the tray and if the plant is 


tion port* arc provided so that the working of the 
machine is under thorough olxscrvation. Kestner s 
also manufacture a non-vacuum tj^pe of dnim drier, 
and it has been found that owing to the short time 
the material is in contact with the roll, this type of 
plant can be used for drying delicate materials. 
The other illustration Fig. 1.1, shows a double drum 
drier math by ,1. P. Devine. In this type of dril l- 
the material is fed into the s])ace above and between 
the drums. From this point it is spread uniformly 
over the surfaces of the drums. The drums them¬ 
selves are mounled in such a marmer that the distance 
between the surface of the drums can be varied, by 
this means the thickness of film on the drum can be 
altered to ensure the material being properly dried 
when it is removed by the knives. Any material 
which i.s not taken up by the drums is collected in 
a trough |)laced underneath and can bo returned to 
the feed ho|iper. After being removed by the kni'C.'i 
the material drojjs into suitably placed receivers. 




April 11, nu 


OHBMISTRV AND INDUSTRY 


.no 


['he double drum drier is suitable for dealing with 
lastes and materials which only adliero to the .drum 
urfoces when applied under pressure. In machines 
if this type the drums usually rotate from one to 
our revolutions iier minute and with properly 
le^iigned bearings require very little driving jwwer. 
Hair, Campbell and McLean also manufacture a 
otary twin drum atmosphei ic drier which is used for 
Iryiug milk and other products. Driers of the drum 
yp(i can also be used for drying materials like paper, 
n this case the drier consists of a numlier of drums 
ivcr which the paper is passed in such a maimer 
liat each surface of the jiaper coino.s alternately 
nil) contact with the ilrum .surfaces. 



Fic. 13 

Devine double-drum vacuum dryer 

In s])ray di'iers the material to be dried is blown 
ill llic form of a lino spray into a chamber through 
w liifh ]ias.ses n eum'iit of hot air. i'he hot air takes 
up I he moisture from the spray and the ilried material 
l ull bo separated from the moisture-laden air in a 
I'Niione. 

\i knowledgment must be made of the kindness of 
dll various plant manufacturers mentioned in the 
iiiiiiie in supplying information and hi courteously 
I'l i niitling the use of illustrations. 


•'"'I. 11. Carmichael, late professor of chemistry 
i’liiudoin College, Montana, died on .January 29, 

llgrii 77. 


THE REMOVAL OF CARBON BISULPHIDE 
BY A NICKEL CATALYST 

In a paper of recent date read before the Hoyal 
Society, E. V. Evans and H. Staniir deal with 
some interesting chemical aspects of the so-called 
Onrponter-Evans catalytic process in which carbon 
bisulphide is removed from coal gas by hydrogena¬ 
tion in contact with metallic nkkeb The anomalous 
beliaviour of the nickel eataly'st in resisting the 
poisonous action of sulphur comjiounds receives 
espeiial attention. From a consideration of the 
conditions of equilibrium in the sy'stem hydrogen- 
hy'drogen sulpliirlc in contact with nickel at the 
working temperature of the process, it is concluded 
that the concentration of sidyihur in the gas is such 
that ])ractieally complete suljihidation of the catalyst 
must take place and this is veritied by experimental 
observations. It is shown that nickel sulphide, 
whether obtained from the oxide or by precipita¬ 
tion, is quite a satisfactory substitute for tlio metal 
although, in the ease of the .sulphide, an initial 
period of reduction is to be observed (luring which 
the catalyst does not properly^ fulfil its function. 
A study of the reduction of tlie prccii)itnted sulphide 
in hydrogen under the temperature oonditions of 
the proce.ss discloses the fact that the reduction 
takes place in two distinct stages, first very' rapidly 
to a lower sulphide and linally e.xceedingiy' slowdy 
to metallic nickel. The lower sulphide is proved 
to have the composition represented by the formula 
Nij.S, and ajipears to be the eompound discovered 
ly Bornmann in a cryoscopic e.xamination of a 
nickel-sulphur melt. Tiie authors eoncliido that 
it is this subsulpliidc which is the true catalyist 
in the proee.ss no matter whether nickel or tlie 
normal sulphide is initially used. 

A .section of the paper is devoted to a study of 
tlic velcxiity of the interaction in so far as it is 
affected by temperature and promoter action. A 
very appreciable increase in tlie rate, of change is 
atfected by addition to tlie nickel of various oxides 
such as thoria, alumma, chromium oxide and 
beryllium oxide.. Thoria produces tiie maximum 
effect and the imtivitv of a mixture of this oxide 
with nickel sulphide Is comjiartd .at (lilferont tern- 
peraluies with that of iiiokel sulphide, only. It 
is showTi that the thoria mixture gives tlie optimum 
accelcratiou at ,‘{50^ (h at which temi«‘,ralure the 
sjxied of the interact ion is about doubled whilst 
it Ls interesting to note tluit, at a given sptx'd of 
eliange, the mixture can bo used at a temperature 
•lO" lower than the sulphide alone. 

The function of the niiikel snbsuljihide in the 
reaction is discus-sod and it is sliown that normal 
nickel sulphide is one of tlie prialucts of change. 
Further the speed of the reaction is shown to approxi- 
mato very closely to that of the rixluction of tho 
normal sulphide present, and thus the rate of 
regeneration of NiaiSb from NiS detei mines the 
velocity of the main catalytic interaction. A 
hyTSilhcsis is given mdieathig the possible nature 
of the reactions taking place at the siuface of the 
catalyst. 
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AN INTERNATIONAL LANGUAGE FOR 
CHEMISTRY 

By Prof. T. S. PATTERSON, D.Sc. 

A remark by one of yonr eorrespondonts in a 
recent i.ssne of Chemislry and Induntry prompts me 
to raise thi.s subjeot, whieli I feel for several resisons 
to bo of oon.sidcrable importaiiee, and upon which it 
might bo of interest to elicit the views of chemists 
generally^ [hmlitJess'innri>' people would arlvocate 
tiio ado|)tion of English, but it is quite possible that 
the Erein-h and the Gormans might not agree with 
them, and exactly the same Idnd of attitude would 
probably be taken by other nations towards French 
and German. It may be true that some one of the 
7nodern European languages wilt iiltimatcly survive 
as a univtM'sal means of common expression, biit it 
is quite certain that this could only 00010 " after very 
many years of struggle between the different modern 
European langtiagcs, and in the end it might pcrha])a 
be simpler, .and I believe that from an ititellectual 
point of view it woiihl probably be bettor, in any case, 
If the different nations could agree to use Latin as a 
universal means of communication. It w’ould, of 
course, only be possible to make such a change very 
gradually. In the first place, I.atin might be recog¬ 
nised as an olficial language. Secondly, arrangements 
should be made to teach it in a reasonable manner in 
all schools, so that in the course of some twenty years 
or less it would be possible to issue an international 
publication containing abstracts in Latin of chemical 
papers which had appeared in any of the other 
languages. 

The claims of Latin to bo adopted for this purpose 
seem to me to be as strong now as they were two 
himdred years ago. Most of us study at school at 
least three languages, and surely it seems reasonable 
that one of these should bo a language recognised, 
and for the most part studied, already by all nations. 
If one must learn another language it w'ould surely 
be better to le.arn Latin—^largely the foundation of 
the English language—with it.s great literature and 
traditions behind it, and against the adoption of 
which there is not likely to be any international 
jealousy, rather than some artificial makeshift like 
Esperanto. If Latin, French, and English were 
studied in schools in one group, and their m^itual 
interdependence insisted upon, and if, further, Latin 
were (aught as a living language in the same kind of 
way that Ficnch is usually taught, these three 
languages should gi'catly help one another and make 
all of them much more valuable educational instru¬ 
ments (hail they arc at present. 

There would, I thmk, be three very great advan¬ 
tages in the universal adoption of Latin. In the first 
place, the interest of chemists generally could hardly 
fail to be awakened m th;it great classical literature, 
of which at the present time the vast m.ajority of 
scientists are oblivious, ami of w'hich as a class they 
are constantly becoming more and ipore ignorant. 
In the second place, it is important to remember tjuit 
the foundations of most of our sciences are laid in 
Latin, and, .surely, since it cannot be said that the 
writings of men like Newton, Huygens, Kepler, 
Descartes, Stahl , and others are i^plete, these 


fundamental works ought not to be forgotten. Or 
these foundations we are still building, and it seeia.t 
to bo a very great pity at the least that so few of us 
are able to read these scientific classics for ourselves, 
since many of them do not exist in translations; 
even Isaac Newton’s work is not yet all available in 
English. I certainly believe, firstly, that it would 
irot be more difficult to adopt Latin rather than any 
other language, natural or artificial, as an international 
language for science ; and, secondly, that even y 
ivorc more difficult any difficulty would be far % 
than compensated for by gains in other directioi 
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Apr. 11. Roy.ci, Institution or Great Bbitain, 

marie Street, Iximlon, W. 1, at 9 p.m. to 
Stains, and Dyes,” hy Prof. J. Thorp** *he 

Apr. 11. Institute or Metals, Sheffield .Sret”®^* _ 
University, St. George's Square, Sh/'^P®® 

7.;i0 p.m. Annu. 1 I general mcetini 
Protection of Aluminium by Elcctro- 
by Mrs. A. Vellan and Prof. Desch. 

-ipr. 11. Society or Dyers and Colourists, M 
Section, the College of Technology, Mi 
at 7 p.m. Annual meeting. ” The In 
tion of Insoliihle Aeo (!olours on the F 
of Azo Pigments in Siib.stanoo,” hy F. 
and Miss C. l.evin. 

Apr. l/>. Hriji CiiEJiiCAL ani> Kxoineewing Socii/ .Street 
PiioiojinipJiic Society’s Hooms, (ire.'iil itotioral 
Park Street, llnll, at 7.-15 p.m. Aiinui • - „ 
mooting. 

Apr. 16. Society of Ueash 'rKciiNoLoov. Annua. 

Meeting l<i lx.' hold in Shefliold. 

Apr. 22 International Ckmf.nt Congress, i 
to 24. Luridon, under tho the In.st,’ 
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Apr. 2.1. Tnstitutio.v or Enoineeii^ 

Royal Society of Art.s, .loji^- 
Loudon, W.C. 2, at 8 p.ijoc* — 
IiLspcctioii,” by Dr. V. K. i llin. | ^.i- 

Institute or Metals, Sieansea 
University College, Singleton Park, ifi. 

7.15 p.m. Annual general mceting.^can ho 

May 2. Society or Chemical Industry, 

Section^ Textile Institute, 16, St. 
sonage, Manchester, at 7 p.m. “ 8 
Sulphur Compounds ” (in relation 
mination of total siilplinr in petrol^ 
Atkipsou, M.Sc., and L, Guy Rndcli|pjv 
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SOCIETY OF chemical INDUSTRY 

ANNUAL GENERAL MEETING, 1924 

PATRON: H.M. THE KING 

The following is ii Proluninary Programme of the 
mwtings to be hekl in Jjiverpool on July 9-12 in¬ 
clusive. 

/ ■^jYEDNBSCAY, July 9 .—Morniitg : Council Mcet- 
■''''1 Annual General Meeting in the Arts Theatre, 
'',,,Arniversity. Presidential Address by K. Frank- 
i' 1 Armstrong, D.So., P.R.S.; Afternoon : Business 
/lion in the University. Visit to White Star 
^ Jer “ Cedric,” and tea on board by invitation of 
/ White Star Line. Evening: Reception and 
Ance at the Tow'n Hall by invitation of the Right 
/on. The Lord Mayor of Liverpool (Arnold Rushton, 
yisq.). 

I Tm)K.SDAY, July 10 .—Morning : Mcssel Memorial 
[Lecturo by the Right Hon. Viscount Leverhulme, 
In the Arts Theatre, the University, and presentation 
to the Lecturer of the Society’s Mcssel Medal for 
1924, Visit to the w'orks of Messrs. Joseph (T'osfield 
i Sons, Ltd., Warrington. Luncheon by invitation 
Ilf the Directors. Afternoon: Inspection of the 
W'orks. Evening: Annual Dinner of the Society 
ii( the Midland Adclphi Hotel. 

Piiin.AY, JirLY 11. Morning: Business Session 
in the University. Luncheon at the Midland 
.Vdelphi Hotel, by invitation of the Chairman and 
Directoi's of the United Alkali Co., Ltd. Visit to a 
iVorks of the United Alkali Co., Ltd. Evening : 
Dinner at I^ady Lever Art Gallery by invitation of 
I In' Chairman and Directors of Me.ssrs. Lever 
l!r(>th(>rs, Ltd. 

Satouoay, Jin.Y 12. VTsit to Lake V'yrnwy. 
In.s'ieotion of Liverpool Corporation Water Works. 

A detailed programiw! will be sent later to every 
inemher of the Society. 

Members are as eel meantime to note that the 
railway companies in Great Britain (e.xccpt the 
Metropolitan and London Kloctric Railway Com¬ 
panies) have agreed (o issue tickets at the ordinary 
sin le faro and one-third for the double journey to 
passengers travelling to attend the meeting. The 
tirkels will be available from .July 8 to 14. 


OFFICIAL NOTICE 

ANNUAL REPORTS OF THE PROGRESS OF APPLIED 
: - ' CHEMISTRY 

/"ijijlljlighth volume of these Reports is now ready, 
j#ies ha ’ ' 


"'■'ui 

irilSwa; 

icr 

Jl/n' 


nne , 
10 thji 
n oimr 
ff« 




have been despatched to purchasers. 

B»rice of the book is 7.s. 6d. to members of the 
and 128. 6d. to non-members, post free in 
Se. 

imber of the Society may purchase a set of 
„ _ to Vni inclusive at the reduced price of 
linn ’ Non-Member can procure a set at 

jeed price of £3 158., post free in each case. 
*dl particulars see page ix. of the Advertise- 
vetion of this issue. 


LONDON SECTION 

A joint meeting with the London section of the 
Institute of Chemistry was held in the Institution of 
Mechanical Engineers, on March 31, when two 
cmcraatograph films, prepared under the auspices 
of the Association of British Chemical Mnimfacturers 
and entitled “ Heavy Chemicals ” and “ Coal and its 
Products,” were shown by jxirmission of Mi'. W. J. IT. 
Woolcock, C.B.E. (General Manager of the Associa¬ 
tion of British Chemical Manufacturers). Dr. 
Bernard Dyer, who presided, called upon Mr. Wool- 
cock to address the meeting. 

Mr. Woolcock said he wislicd to point out what 
was - aimed at in preparing industrial films dealing 
with branches of chemical industry, in order that 
those present might appreciate their proper value. 
Publicity was first begun by the man w-ho, instead 
of having a blank shop window, decided to pul some 
of his goods into it. Others followed suit, and the 
shop window with goods displayed in it soon became 
common. i'oDowhig that, there was the newspaper 
advertisement, which carried us up to the present, 
but tho.se who were, really anxious for the success 
of any particular industry had to go one step further. 
Now, the industrialist could not put his goods into 
his shop window with any marked etfeet, because 
everybody else did the same, and ho could not do 
very mich by advertisement. No industrialist 
could afford not to advertise in technical jounials, 
but that was a species of blackmail—perfectly 
legitimate blackmail—in which the newspapers com¬ 
bined to see that the man who did not iwlvertusc was 
regarded as jieculiar, and was out of the public eye. 
We had, however, gut past the point where the success 
of the individual firm, except as a unit in an industry, 
w^as a predominating factor. One hoped for the 
success of each unit, because if every unit was 
successful the wliole industry nourished, but we had 
got to the point that, in the big public campaign, 
apart from the campaign which must bo waged 
between seller and buyer, it was now essential that 
the public should be familiar witli the value of the 
industry to the nation, and that we should not he 
so insistent that X’s brand was the best, and the only 
brand worth having. What wo wanted to do was 
rather to encourage the public to think t hat the chem¬ 
ical industry as a whole w^as something for the British 
public to be interested in and to take a pride in, 
and gradually to instil into their minds the fact that 
they should insist, in all things, ujion having what was 
provided by Great Britain. It w'as quite poasihle 
tor a man who was advertising in the ordinary way 
to say that ho got a certain return for his advertise¬ 
ments in a particular newspaper, but there was some¬ 
thing very much bigger than that, more intangible, 
and much more dilficult to do, and that was to 
impress upon the whole w'orld that anybody con¬ 
nected with British chemical industry was connected 
with an industry which was bound to succeed and 
which supplied finer material than any comparable 
industry in any other part of the globe. Hence a 
mass action was going on in propaganda nowadays 
which was quite different from anything we had had 
before. The same idea was being carried out at the 
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British Empire Exhibition. What would be seen 
there was the eombined effort of all the chemical 
firms in a particular space of 40,(K)0 sq. ft., and 
behind all that—beliind the big industrial show, 
nobody’s particular show, but Great Britain's always 
—in a space of 2.')00 sq. ft., would be seen what the 
scientific chemists of the country had done during 
the past 20 or 30 ycaiw. But what was meant by 
that ? The intelligent observer walking through the 
hall would say: “ Yes, this is British chemical 

indusfiy ; looks very well; re.sult of flic war effort; 
quitf^ gootl. But will it last ' ” If the observer 
came abroad his liist question would be : “ Would 
it last i ” Th(r elVect vhich it was desired to create 
on the mind of that observer was this. He would 
not be askisl to take any notice of what the industry 
is to-day. Ho would be asked to go into the smaller 
hall, where he would bo shown that the flow of in¬ 
vention in this country, and the stream of research 
work going on in Great Britain to-day, is an alisoluto 
guarantee that the industry will continue, and that 
those connected with the industry are in business to 
stay. The films to be shown might apia-ar to those 
jireseni, from their own pai-tieular point of view, to 
be child’s play. But tlu'se films were intended for 
the pidilic. They w'crc intended to be shown all 
over Great Britain, in all sorts of eincnias. They 
wore, therefore, brought down, as one might say, 
to the kw'cl of the public, and he asked those pr<!.sent 
not to eonsitler the films from their own technical 
point of view, but to ask themsehes : “ Arc these 
the sort of films, prepared for the public and not for 
us, that we would wish to be shown to the public of 
Great Britain us representing two sections ol British 
chemical industry f ” 

>b'. Garcy (of the South Metropolitan Gas Go.) then 
presented another film, dealing w-ilh the decomposi¬ 
tion of cyclohexane, on behalf of Mr. E. V. Evans 
(Chief Chemist to the South Mctrojiolitnn Gas Co ), 
who was unable to attend the meeting. At a n-eent 
lecture at the Boyal Society of Arts, he said, Mr. 
Evans had wished tr> jiortray certain organic re¬ 
actions, and had used the cinema for the ]uirpo.se. 
The film w as not intended for an audience of eheniists, 
who might be rather displeased with the way in 
which the riaietions weic .shown. For the jaiipose of 
the lecture for whirdi it was used originally, it was 
decided, as the audience was composed of techno¬ 
logists engaged in the gas industry, to explain the 
reactifaiH by means of the cinema without making 
them too eoinjfiieaterl. 'I'he film was divided into 
live sect ions, the first dealing with the decomposition 
of eyelohexaiK! to cyclohex<!ne, the second from 
cyclohexane to n-lu'xyiene, the third from n-hexyfiene 
to amyhmc, the fouith from <\v( lohexene to hexadiene, 
and the. fifth re])rescnting the possibilities of the 
combination of those two diolefines (eyelohe.xene 
and hexadiene) to form tctrah,\dro])henylbutylene, 
finally, by dehydiogenation, giving nujihthalene. 


Prof. Gronover, director <if the chemical laboratory 
of Altona, has been ap|)ointed du'eetor of tin: food¬ 
testing Station of Karlsruhe. 


LIVERPOOL SECTION 

The annual meeting was held on April 4, Mr. 
Alfi'cd Smetham in the chair. The following officers i 
were re-elected for the coming Session t'hairman, » 
Mr. Edwin Thompson ; Vice-Chairman, Dr. G. C. 
Clayton, M.P.; Hon. Treasurer, Dr. Alfred Holt; 
Hon. Secretary, Mr. E. Gabriel .Tones. Prof. C. 0. , 
Bannister was elected representative on the Chemical 
Engineering Group and the following wore chosen 
to fill the vacancies on the Committee :—Dr. E. F. 
Arm.strong, F.R.S., Prof. I. M. Heilbron, Mr. W. 
Mansbridge, Associate-Professor W. H. Roberts, 
and Dr. R. Thomas. 

A Paper was read by Mr. E. H. Rideout on 
“Agriculture and Chemical Industry: Some sug¬ 
gestions for increa.sed co-operation bctw'een Chemical 
Manufacturers and Farmers.” 

The lecturer first dealt with his subject from the 
point of view' of sales and stated that a modem . 
sales campaign demands first the determination of 
the particular class of person to whom the goods 
are to a{)peal, and secondly the fixing of definite 
geographical boundaries to the district containing 
these customers. 'Iho feitiliser manufacturer is 
particularly enneorned with the farmer, whose 
peculiarities distinguish him quite clearly f^m 
other men. Advertisements inu.st bo short, attrac¬ 
tive, and u i-11 chosen, as the farmer is easily im|)roased 
but by nature c.-uitioiis. The great secret of siiccoss- 
fid dealings with the farmer is to emphasise the 
personal nature of the. transactions ; and each 
jjeculiar pi-obleni neixls careful study. A .suece-ssful 
fir.st sale is important, and (U'cry cai’o should therefore^ 

- be taken to secure the application of the correct 
fertiliser under a|)pr()priate conditions of soil and 
crop. Lime is the most important factor. All 
fci'tiliscrs de])end for their successful action on its 
pi-e.senco, Imt, some, for example .sulphate of ammonia 
and superphosphate, depend upon it in (luantity. 
Hence if lime is deficient the land must be limed 
and where ))os.sible other fertilisers substituted. 
Both here iind abroad firm.s are slowly realising 
the value of lime tests as an aid to sales. A labor¬ 
atory proirerly erpiipped for soil tests, a good technical 
staff, and an information bureau should be regarded 
as essential to any .sales .scheme. Eoning of suitable 
districts can be readily' carried out, it the geology 
and climatic factors be considered. 

Feeding stirfl's can and should be sold in a similar' 
manner. It is not difficult to imagine in the futui'c 
the complete defeat of the unscrupulous manu¬ 
facturer and his agents by such open methods of 
trading, h'or it is particularly important that -'i- 
eu.stomer otree obtained should be retained, so that 
a bond of interest can bo sot up between the farmer 
and the manufaettrrer to their mutual and lasting 
advantage, 

A meeting was hold on M.ar. h 21, Mr. Alfred 
Smetharn in the Chair, in the absence, throirglr 
illness, of the (iiainnan of the Section and an address 
was delivered by' Associate-Professor W. H. Robot t.-r, 
entitled “ .Some Asirects of a City Analyst’s Work.” 

The lecturer di.scu.s.sed in some detail the variou.'j 
classes of analy.ses which the Public Analyst of a 
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large city is calM upon to undertake. These 
included the analysis of foods and drugs, fertilisers 
and feoding-stulfs, water, paints, oils, varnishes, 
steels, non-ferrous alloys, india-rubber hose, and 
many other materials used by the various Depart¬ 
ments of the Corporation ; investigations required 
in connexion with Coroners’ inquests and for the 
purposes of evidence hi criminal prosecutions. At 
the present day the analysis of foods was not merely 
a matter of routine testing but frequently necessitated 
laborious investigations, particularly when new 
food stuffs appeared on the market. The question 
of preservatives in foods was treated at length and 
the various arguments advanced for and against 
their use were discussed. The lecturer said he had 
been impressed in the course of some investigations 
by the marked poisonous effects of borax on plant 
life. Ho condemned the indiscrimmate use of pre- 
.sei'vativcs and suggested that the time had andved 
when more stringent regulations should bo made to 
piohibit or restrict their use. The possible danger 
of metallic poisons arising from the greatly incroa.sed 
use of tinned foods was mentioned, and the lecturer 
finally gave some inteix'sting details of several 
criminal cases in which he had been engaged. 


SOUTH WALES SECTION 

At the meeting in the 'I'cchnical Colh'ge, Cardiff, on 
Marcli 7, Mr. K. A. Rudge, B.Sc., read a jraper on 
“ Metal Colouruig,” Mr. W. R. Bird being in the 
chair. 

Ilccent developracnts in metal oolouring processes 
had been quite exteinsivo. The functions of such 
processes were [a] to produce by artificial means 
surface, colours on metals to give an artistic appear¬ 
ance, or to .simulate an antique ap))earancc, and 
(/<) to give a coating to tlio metal wliicli would be 
resLstant to corrosion. The methods involved could 
roughly ho classified as proccs.scs :—(1) Involving 
the o.xidation (or formation of sulphide) of Ihc metal¬ 
lic surface ; (2) involving the precipitation of one 
inctal on another, either by simple immersion, or by 
eli'ctrolysis, or by forming a metallic couple in tlie 
solution; (3) comprising both (1) and (2) above; 
(1) for coaling produced by chemical methods; 
(o) comprising mechanical devices, such as tinted 
celluloid, gelatin fdms, painting, enamelling and 
I'ligraving. 

'Die lecturer then discussed examples of these tvjies 
of process and demonstrated the methods of produc¬ 
tion of colours by each class of process. As oxanqilcs 
<'f oxidation proce-sses, ho mentioned tlic colouring of 
iiim and steel by heating in air liet ween 220“—3(K.D C.; 
the oxidation of copper and brass and similar alloys 
by heating in solutions of [lerchlorates or alkaline 
pcrsiiiphateB, which gave beautiful bronze effects; 
till' aniMlic oxidation (bronzing) of brass by electinly- 
•''i ' in an alkaline carbonate bath ; the sulphiding 
|i<ocalled oxidising) of copjier and silver by exposure 
bi sulphur va))our, by washing with ammonium 
icilpliiiie or alkaline polysnlphidcs. 

Die second group of " immersion ” processes was 
'"■n dealt with. This method of deposition, in¬ 


volving simultaneous oqidvalent solution of the loss 
electro-positive metal, usually gives a coating lacking 
in coherence, and is only employed therefore in the 
manufacture of cheap goods, such as are produced 
by the coppering of iron. 

The electro-deposition methods mentioned in¬ 
cluded the coating of iron and steel with copper, 
silver or brass. By subsequent colouring treatment 
by one or other of the methods previously mentioned 
a wide variety of commercial coloured surfaces 
can bo produced, such as the silver-plated copjier 
articles, with a black-shaded finish iwoduced by 
sulphiding. 

Under the miscellaneous methods, that of treating 
steel by healing in media such as rape oil or linseed 
oil in the jiresenoe of potassium carbonate, was 
mentioned, which gives a firm black coherent coating 
of carbon with a matt finish, wdiich is an effective 
preventive of corrosion. “ Black-nickclling ” by 
cathodic deposition from a bath containing nickel 
thiocyanate was also dealt with. An interesting 
method of producing a variety of iridescent tints 
was to 1)0 found in the immersion of the metallic 
article in a solution of sodium lead thiosulphate, 
which w'as then w'arrned to 70“ C. A coherent layer 
of lead sulphide is deposited on the surface, a wide 
range of colours being obtainable. 

Of the mechanicid devicixs, the one of chief interest 
is the. apjilication of solutions of gchdin or of cellu¬ 
loid suitably tinted with dyes, for colouring tinplate, 
photo frames, and the like. 

An interesting discussion follow'cd, during which 
Mr. H. .1. Bailey raised the question as to the jiossiblo 
formation of surface alloys in some cases of metal 
deposit ion. 

The annual general meeting was held on March 28. 
After the conclusion of the formal hii.sincss, during 
which Mr. W. R. Bird was clcctcil Chairman for the 
ensiling session, and Mr, Clarence A. Sevier, K.I.C., 
Vice-Chairman, Capt. Hugh Vivian, the retiring 
chairman, read some “ Notes on the History of 
Copper Smelting at Swansea.” 

The first copper works in South ’Wales was estab¬ 
lished at Neath in 1.584, and Swansea had its first 
works in or about 1724, considerable ojipcsition being 
met with from farmers, owing to fears of the effects 
of fumes given off during smelting. In 1820 Faraday 
W'as called in to invesligate the quo.stion, and from 
then onwards continual ex]ieriments were made in 
the endeavour to mitigate the nuisance. In the 
years 1820-22 Vivian and Sons thus spent over 
£13,000, a very large .sum for those days. Cornish 
ores were at first .smelted, hut were gradually replaced 
by foreign ore.s, largely from South America. The 
extreme <;heapncs.s of coal in the earlier part of the 
bust century had probably retarded the development 
of economical methods of smelting ; for example, 
as early as 1844 a patent was taken out emluxlying 
the principle of preheating the air in reverlieratory 
calcining furnaces and mixing it with the furnace 
gases at the bridge ; hut the method was abandoned 
after a few years, the cost of installation and repairs 
probably being too great. 

About 184() silver was extracted from South 
American ores by amalgamation with mercury. 
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but in 1843 the Augustine process was introduced, 
in wiiich the silver was chloridised by roasting with 
sa4t, most of the sulphur having been driven off by a 
previous roasting. The proce.s.s was not entirely 
suecossfiil, and in 1845 the Ziervogol proces.s was 
introdiiiicd. In 18.50 the exfraetion <»f gold from 
copper was commenced ; and in 1S».5 ('left roly tic 
methods of copper refining weio introduced. At a 
later date the slimes from the eleotrolvsi.s were 
worked for extraction of platinum and palladium, 
besides silver and gold. t!oi)per smelting in this 
country was now a d.\ing industry, duo to economic 
conditions changing, but the working up of various 
copper-bearing materials still went on, and, of cour.so, 
the manufacture of copper .sheets, tubes and rods. 

Mr. Bird pro])osccl a hearty vote of thanks to Capt. 
Vivian for his pajx^r, and for his services as chairman 
during the session. The motion, seconded hy Mr. 
Green and snp])orted by Mr. H. J. Bailey, was carried 
with aeelanialion. 


BIRMINGHAM AND MIDLAND SECTION 

A meeting was held jointly with the (,'hcmieal 
Engineering Orou]) at Birmingham on April 4, Dr. 
E. B. Maxted jjrosidbig. There was a representative 
attendance, and members of the Clicinicnl Engineering 
Group were present from various parts of tlu' country. 
Prior to the molding the mcmliers visited Bonmville, 
where, by invitation of Messrs. Gadbury Bros.' they 
inspected tJie woi'k-s, and some of the special machin¬ 
ery, and later partook of tea, A dinner followed the 
meeting. 

Profe.s.sor G.Morgan, F.R.S., and Dr. .1. D.Main 
Smith gave a contribution on “ 'I’lie Sejjaratiou of 
Cobalt from Niekel-ferrous Ores by the Purpureo- 
Cobalt Chloride Process.” 

In a paper on “ Emulsifying Mills," Cajit, P'. .1. 
China described the Pieniior and other disintegrating 
milks and tlieir applications to industry. Con.sider- 
ablo attention had been devoted to obtauiing ma¬ 
chinery, by means of wbieh certain materials could 
be obtained in a very much liner state of divksioii 
than was obtainable by ordinary grinding machinery. 
The Premier mill was of the type in which a film of 
liquid was subjected to a shearing action at yery 
high speed. It consisted of a cone which rotated in 
very close proximity to a conical seating. An outer 
case surrounded the rotor which consisted of a 
perfectly smooth steel cone machined to extremely 
tine limits, and fixed to a spindle mounted in special 
hearings. This cone worked in close relation to a 
ti.xed surface w'hich foniied irart of the casing, the 
arrangement being very similar to the action of the 
clutch on a motor ear, except that tlic two surfaces 
did not touch. The working surface of the rotor was 
arranged so that there was a fine clearance between 
it and the surfai.'e of the casing. With this arrange¬ 
ment a metal surface rotated very closely to a fixed 
surface at a .speed it hicli might vary between 1000 and 
5000 revolution® Apute. The rotor acted largely 
os a contrifugal,Mmp and assisted by drawing the 
material betw-eoj^^the working surfaces. It then 
passed through a harrow space between the conical 


fine fiim and, oyring lo'the 
rotor, the particles of solids suspended ' 
in the film are rapidly tom apart. The mill was 
claimed to ensure the perfect emulsification of liquide 
and the intensive mixing of liquids and solids ana the 
blending of differently miscible constituents in 
various proportions. 

Dr. E. B. Maxted thought progress'might be made 
by means of the mill in the domain of liquid fuel. 
Prof. j. W. Hinohley said the colloid mill might bo 
most useful in various directions, though he thought 
its scope must bo rather limited at present. Mr, 
Barnes (Manchester) said these high-speed mills 
were of great nso, economically, when dealing with 
materials ground in water. For tho time being, he- 
believed their scope in tho paint trade must be 
confined principally to tho cheaper grades of paint. 


GLASGOW SECTION 

The annual business meeting was held in Ferguson 
and Forrester's Restaurant, Glasgow, on April 3, 
Mr. W. E. Moodio in the chair. Dr. J. A. Cranston 
i-ead the honorary local secretary’s report, which was 
duly adopted. 'J’he rei^ort of the representative of 
tho Section, Mr. D. A. MacCaUum, to tho Glasgow 
Chamber of Commerce, was read and approved. 
Jt was eropha-sksod that the Glasgow Section was 
discharging a good office towards chemical industry in 
being represented on the directorate of tho Glasgow 
Chamber of Comraoree. 

'J’lio following raember.s were elected to fill the 
vacancies on the local Committee:—Jlr. D. A. 
MacCalluni, Chairman; Mr. W. E. Moodic, Vice- 
Chairman; Dr. J. A. Cranston, Hon. Secretary; 
Messrs. C. Chapman, ,). Robertson, R. F. Stewartj 
and .1. F. Young, Members of Committee. On the 
call of tho chairman, votes of thanks were accorded 
to the retiring members of committee, and to Prof, 
R. M. Caven for reporting the meetings during the 
se.s.sion to tho local prOiS.s. The retiring chairman wa.s 
then, on the motion of Mr. S. B. Langlands, accorded 
a hearty vote of tliaiiks for hks services during the 
past two years. 

Following the Iiu8ine8.s meeting a joint smoking 
concert was held with tho local aeotion of the Institute 
of Chemistry. 


PATENTS IN ESTHONIA 

Owing to tho accession of the Republic of Esthonia 
to the Intcniational Convention tor tho Protection 
of Lidustrial Property, an Order in Council was mail’ 
on February 2ti, 1924, applying the provisions of 
Section 91 of the Patents and Designs Act, 19o7, as 
amended by tho I‘atents and Designs Act, 1914, and 
tho Patents and Designs Act, 1919, to the Republic 
of Esthonia as from February 12, 1924. A copy of 
tho Order may be seen in tho Patent Office Library, 
25, Southampton Buildings, London, W.0.2. 
(Official.) 
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CHEMICAL SOCIETY 

At an ordinary meeting, held on Thursday, April 3, 
the president, Prof. W. P. Wynne, who occupied 
the chair, announced that the council had accepted 
with regret the resignation of the senior secretary, 
Prof. J. I., 0. Masson, who was shortly leaving 
London; a resoluticn had been adopted which 
put on record their appicoiation of tlio value of his 
services to the society. Hr. T. Slater Price had been 
nominated by the council to act as senior secretary 
until the next general meeting. In annomieing the 
composition for the ensuing year of the Finance, 
House, Library, Publication and Research Fund 
Cpnimittces, the president paid tribute to the 
^■vtc'c's rendered by the retiring chairman of the 
library Committee, IVof. J. M. Thomson, who 
would bo succeeded in that oilice by Prof. .1. R. 
I’lU'tingtoii. 

The Research Fund Committee would, he an¬ 
nounced, meet early in June; applications for 
grants must be made before June 2. 

Mrs. K. H. Ingold discussed : 

The tauiomerisrn of dyads. Pari 11. Acetylene and 

its hahgeri derivatives. 

The suggestion (Chem. and Ind., 1323,42, 1247) that 
acetylene, although consisting mainly of CH-CH, is 
in equilibrium with a minute amount of isoacetylene, 
(! CHj, has now been experimentally verified in two 
ways. In the lirst place the specific heat of acetylene 
bus been shown to vary with temperature in such a 
way as to indicate the existence of a mobile equili¬ 
brium similar to that shown to be present in hydro- 
cyanio acid, where H-C-N is in equilibrium with a 
little H'N:0. Hccondly, chemical evidence of the 
cxisteneo of detectable quantities of (soaectyleno at 
Tiodcrate tem]»ratures has been obtained by a study 
of the nieclianisra of oxidation. The first product, 
im vious even to fonnaldehyde (Bone and Andrew), 
is koton CHa=CO, which is the normal oxygen addi- 
tion product of tsoacetylenc CH^- 0, just as wocyan- 
ates R'N —C—O ax'c the normal first pi’oducts from 
isonitrilcs, R'N=C. It is possible that the low- 
temperature oxidation of acetylene takes place 
mainly tlu’ough the isoacetyleno form, since Bone and 
Andrew’s results receive ready inteiprotation on this 
Itasis;— . * 

CHj:C CHstCiO -> CHj-CtO -> CHjtOd-CO 
'oacetylcne \/ 

0 

I 

polyglycollide (i) H-CO^H 


bromous acid it gives both cliloroacotio acid and 
chlorodibromoaoetaldchyde (evidence for both 
structures):— 

CIC-CH —y ClBr„CCH(OH)j - - > CClBryCHO 

It 

H H OH 

'^C:C -> ^C:C<' -> CH.;C100Br > f'lT./;l CC>.H. 

CK CK \Br 

F'urther confirmation of the mobility of tbo.so sub¬ 
stances is provided by the properties of the slatie 
dihalogenotsoacetylenes. Like all bodies of liii.s kbid, 
the tendency to acquire the hydrogen atom ncceasary 
for tautomerism is so great that sjtontaneous reduc¬ 
tion will occur. This is true of the static substance 
CBrj:C (Laurie), which is spontaneously reduced to 
the monobromo-compound in the presence of alkalis, 
and so readily does the same reaction lake place with 
CCl 2 :C that all attempts to prepare this compound ' 
resulted in the isolation of the tautomeric monochloro- 
derivativo. 

Proi, K. (!. C. Baly doubted whether, on the 
energy quantum theory, it whs necessary or desir¬ 
able to postulate the existence of tautomeric 
equilibria, fie asked how the author was able to 
recogni.so the scarce isomerido by treatment with 
hydrogen bromide. 

Dr. T. Slater Price, rccallbig the fact that hydrogen 
cyanide in quantity has an unpleasant odour 
reminiscent of that, of ixonitriles, asked whether the 
fact that the halogeno-derivatives of acetylene, in 
contrast with the parent hydrocarbon, possessed 
unpleasant odours might indicate a greater preva¬ 
lence of the tso-fonu. 

Dr. R. H. Pickard congratulated the author on 
her work, but queried the use of tiie term “ dyad ” 
in this connexion. 

Prof. C. K. Ingold said that themiodjmamicB 
could not decide the structure of the more highly 
energised fonu ; collateral evidence was required 
for that. Quantic energy ilistributioii and the co¬ 
existence of molecules having many grades of 
energy applied to gases possessing normal specific 
heat values as well as to abnormal substances like 
hydrogen cyanide, acetylene, and probably also 
fonnaldehyde, the energised form of which was 
regarded by Prof. Baly as that with bivalent carbon. 
The relative ease of .spontaneous reduction of the 
dihah’genoacetylencs was in conflict with Macbeth’s 
jx)lar theory of this reaction, and provided an offset , 
against the ease of the dihalogenodinitromethanes 
recently quoted in support by Gotts and Hunter. 

Mrs. Ingold, replying, pointed out that chemical 
evidence of tho existence of the tso-form was. 


< hloroacetylenc and hfomoacetylene also appear to bo 
I uitomerie substances of a similar character, and 
ii"t, ns Nef supposed, purely fsoacetylene (acotylidene) 
<li‘iivatives. Thus chloroacetylene polymerises under 
die action of light to s-trichlorobensBene (evidonco for 
lb';(!Cl), whilst with iodiiie it yields tho compound 


/Cl /Cl 

(evidence for C:C<( ), and with hypo- 

\h . 



obtained only in the case of tho halogenoacetylones 
which must have much longer fso-phases than is 
the case with acetylene itself. Doubtless the greater 
stability of tho iso-phases accoimted for the pro¬ 
nounced odour and physiological action of the 
halogen derivatives ns compared with tho hydro¬ 
carbon, as well as the enhanced reactivity of the 
former. The nomenclature “ dyad ” and “ triad ” 
os applied to tautomerio systems was introduced 
hy Laar, 

. re ')?’^”1.."; ■ 
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H. ilcscribed cixpei imeiil s on : 

The poteiKsiuni of phcnolphthalehi. 

A PliAsu nilo Miidy of llio systoni plifiiolpliUialoiii. 

poliiMsnmi liydi()xido--wat('r at 25'^ lias shown tliat 
tlic conditions wlncli prevail are very similar to those 
found in the analogous systeiu containing sodium 
hydroxide (Bassett and Ilallon, ,/. Chem. Sor.., 1!)2;{, 
123, 12111). Although a number of hydrated'forms 
of the mono-, di-, and tri-polas.siuin salt.s of phenol- 
lihthalein can separate from aipieous solutions at 
2o , they an; all <*(.>lourl<‘ss. ^Dk' behavii.air of the 
tripotassium salt on heating to loO^’ suggest.s that a 
solid red salt is formed by elimination of one or two 
moleenles of potassium hydroxide. No method of 
obtaining a pure red salt nas found. 

Prof. If. Bas.sidt also road a paper on : 

The hi/ilroh/.fis of pota>i>tiiitii ferrici/iinidc and pola.tsium 
colmltici/anide by sulphuric, acid. 

liM’AS.siiJM ferri(iyanide vvas hydroly.seil by sulpbui'ic 
acid of varying eoneenirations, and the dilTerent 
products of hydrolysis were determim-d.'' With 
concentrated snljihiiric acid, ferrou.s sulphate and 
carbon dioxide obtained, a fact ]>rcviously 

unnoticed, and the reaction could be reia-esenteil by 
the equation 

2K,Fe(CN),-|-11 H,S0j-fl.‘(lf„0.-.,3K,.S0,d- 
(}(NH,),SO,-| 2 Fc.S 04 +lfC 0 +(X),. ‘ 

With more <lilute acid the, reaction followed the course 
indicatial by the equation :— 

2K,lA)(0N)„-l-()H2SO,,---3KjSO4-fFe.,(SO.).,-|- 

12HUN. 

The hydroly.sis of pota.s.siimi cobalticvanide by con¬ 
centrated sulphuric acid was analogous to that of 
potassium ferrieyanide, and could be represented by a 
precisely similar equation. With more cblute acid, 
hydrocyanic acid was obtamed as in the ease (jf 
ferrieyanide, but the liydrolj'm was slow owing to the 
greater stability of the cobalticyauide. By long 
digestion under a reflux the amount of hydrocyanic 
tUiid obtained with dilute arid was that l erpuired by 
the equation ■ 

2K,Fo(CN)„+0HjSO4i 2H,0-3K„S0.+2CoSO4 
+ (NH4)HS04-pilHCNfCbj. 

A white compound of cobalt which appeared as an 
intermediate product of hydrolysis with dilute acid, 
was S(q>arnted, whilst a w'hitc comjdex cobalticyauide 
was also obtained by the action of bromine on potas¬ 
sium cobalticyauide in aqueous solution. 'J'hese 
substances ai)])cared t o bo potassium aquoi)cntacyano- 
cobaltiates, analogous to the correspontUng fmai- 
oyanido deiivatives ]>repnred by Briggs (J. Client 
Hoc., 1920, 117, 102(1), but they were not fully in¬ 
vestigated. ' 

Prof. J. C. Bhihp recalled an observation made 
in his laboratwy by ffr. A. Bramley that in the 
case of solutions of ferric thioc-yanate, spontaneoxis 
reduu^on to fori'ou.s iron was accomjxanicd by 
oxitiation of the garbon to carbon dioxide. 

, Dr. N. V, Sidgwick in.stanced the lemoval of the 
residual colour., of alkaiuux cuprous .srxlutions by the 
action of carbon monoxide. 


Prof. Bassett’s final pajur was entitled : 

A sludi/ of the. cupro-, argento-, auro- and ihallo- 

cyanides of pota.saiutn according to the, phase rule. 
'I’nij paixer gives an account of a phase rule investiga¬ 
tion (at 20 '’) of the four systems KCN, H^O and CuCN, 
AgLN, AuCN or IICN. In the case of. the cuprous 
cyanide system the salts K.,Cu(CN) 4 , KaCuiCN)., 
lIjO, KCu(ON)j and KCu2((tN)3,H,0 were found to 
exist. Of the,se all except K,,Cu(CN) 4 ,Ha() were 
previously known. Tlirce potassium argcntocyanides 
Avero obtained, viz., the well-known compound 
KAg(CN)j and two new ones K3Ag(CN)4,H,0 and 
KAg^lCNia.HjO. 'Phe conditions under which the 
latter can he formed are very restricted. The bearing 
of the results obtained on Liebig’s volumetric method 
for deterraiidng cyanides is discussed. Only one 
auroeyanide KAidfJN), was obtained. In the ca.se of 
thallium, a thallocyanide KT 1 (CN )2 was found to 
exist, although it is stable in contact with solutions 
over only a very small range of concentrations. This 
eom|)ound is of interest because it contains univalent 
thallium in the anion. 

Dr. N. V. Sidgw'iek, commenting on the author’s 
triangular diagrams, remarked that the vertical 
solubility line was not fortuitous, but would be 
exjiectcd if there were couqilete formation of the 
conipoinid KAg(CN. 4 ) from the insoluble cyanide. 

Dr. 1. .Slater Price said he was interested to 
observ'o that the author had isolated salts of the 
exi.stence of whieh he had soitu' years ago obtained 
oleetrometric indications, 

Piof. Bassett, replyhig to Dr. .Sidgivick, said that 
one might expect to find tiie compound KAg 2 (FN)., 
in solution as w'ell, coming, as it did, intermediately 
between KAg((;N )2 Agl’N. ft xvas also inter¬ 
esting to noto that he was unable (o obtain tlu' 
compound K 3 Ag(CN)j, the, monoliydrate ahvay.s 
being produced. 

SOCIETY OF GLASS TECHNOLOGY 

The president, Prof. W. K. S. Turner, presided at 
the meeting held in Stourbridge on JMareh 1$). 

The first pajier dealt with the “ Properties of 
lead-containing glasses.” IXof. Turner, who com¬ 
municated this paper, described the special propertii-.s 
of the alkali-lead oxide glos.ses, with particular 
reference to (heir (hernial expansion, chemical 
durability and eleetrieal properties. 

Mr. J. Northvvood followed with a paper entitled, 

“ The Art of Brilish Class Decorators -The Duplica¬ 
tion of the Porlhiiid Vase.” The I’ortland Vase, 
he said, was regarded as the greatest achicvemeiil 
of the ancient gla.ss-makers. The vase is composed 
of two glasses, the inner tKxly or groundwork being 
of a very dark blue Iriiiisparent glass, and the outer 
easing of white o|)al glass out of whieh the ornament 
and figures are sculptured. This decoration stands 
up in relief from the blue ground, 'i’he reproduction 
of the Portland Vase was accomplished by the lab' 
dohii IXorthwood, with the aid of his relative, Phili|i 
Pargeter. 'Ihe casing of the blue body with a 
uniform outer layt:r of opaque white was considered 
at that time as a matter requiring grciat skill on the 
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])art of tho glass maker. It was believed that the 
actual maker of tho glass used in this I'liiglish Portland 
Vase was Daniel Hancock, of VVordsley, The work 
was bngnn in ISTIl, The exterior opaque white was 
slightly acted on by hydroHuoric acid, and the design 
drawn upon it. Then conimene.ed the hard labour 
of removing the surplus white glass from round the 
tigures and design, right down to the blue body- 
ground. Extreme caro and patience were necessary 
to chisel out, without mishap, tho delicate details 
in order to create a tnie reproduction. Tho vase 
was very man ly completed when it suddenly cracked, 
owing probably to n difference in coefficiimts of 
expansion of the two glasses. Still, tho artist wag 
not disoouraged, and in 1876 tho work was completed. 
’I’hi' vase is now in the collection of Mr. P. Pargeter, 
of Stourbridge. 

ACADEMIE DES SCIENCES 

On Maroh 8 Prof. Mourou described his researches 
with Monsieur Dufraisso on the theory of catalytic 
auto-oxidation. Iodine and its compounds have 
I icon found to play an important part in oxidation 
liy free oxygon. Thus a trace of iodine prevents 
any auto-oxidation of ben/.oio aldehyde whilst 
strongly accelerating the auto-oxidation of styrolene. 

Monsieur Kichet described work on the action 
of insulin on hyperglycaunia duo to caffein. Prof. 
Lindet drew attention to a new class of micro¬ 
organisms dis<a>vercd by Monsieur (luitoneau, and 
called by him miero-siphonaceoe, which reproduced 
many soil reactions such ns the digestion of nitro- 
gmioiiK inatliT. and jrossibly the absorption of 
.11 n 1 ospheric n it rogen. 

Monsieur Le Chatelior discu.ssod the ab.so]ptive 
power of cuprous Mnl])hato for carbon monoxide, a 
reaction which should be useful in .analytical w'ork, 
ami which mav prove useful industrially, as thanks 
to it, it bc(;oine.s possible completely to elimin.ate 
(arhon monoxidi' when making hydrogen from water 
gas. 

On Afaroh 10, Monsieur Le Chatelier communicated 
a note by Monsieur f'h.irriou.x on a new proce.s,s for 
the electrolytic purification of colloidal precipitates, 
file process, which gives good results u'itlia colloidal 
''iispension of alumina, cannot be. apjdied to crystal¬ 
line preeipifates. 

.Monsieur A. Desgrez was elected a member cif the 
ISeetion of Free Acadeniieian.s. Mon.sienr Desgri'z, 
who lia.s been general .secretary of tho Frencli Asso- 
eialion for tho Advancement of .Science for many 
years, and lias organised many of that body’s annual 
ii.ei'tings, is a elientist whose researches have always 
hail a biological and medical bent snob as eanecr and 
'liahetes. T'o him was duo the .solution of the pro- 
hli in of regenerating vitiated air by means of 
^o.liiim peroxide, and during tho recent war he did 
' ihiablo service in tho work of protection against 
poison g.ases, 

'In March 17, the Aeademie heard the funeral 
"I 1 1 ion of Count Chardonnet (c/. C/iem. d; Ind. 
Manili 2.8, 1024). - Prof. Moureu described rc.soarches 
'■oi'ieil out at tho University of Copenhagen on 
iiii'iliods of estimating bismuth in the organism, 
iililiHing radioactivo phenomena. 


CORRESPONDENCE 

CHEMISTS AND THE PUBLIC 

Sir,—May f hog space to eomineni upon your 
recent Editorials in which you touch upon' the 
que.stion of the Chemical Societies, 

Yonr remark, “ If chemists W'isli to make an 
inipre.Hsion on the public they should abamloii the 
praetiee of reading papers to e.aeh other . . 
seems very pertinent. And at the risk of appearing 
to indulge iu cheap wil, 1 should like to aup|)lemenl 
your words of wisdom by suggesting that it should 
be regarded as a breach of profe.ssional etiquette 
for a chemist to address ,a gathering of cbeiiiists, 
except on very s|H>cial occasions. I..et his addresses 
be coniined to audiences of laymen, and let them be 
in a jiopular style. 

Academic chemists, who are aecn.stomed tn 
sjieaking, and those terihnieists who are gifted in 
that line, would do far more good by pnhlic k'eturing 
than by attending meetings of their fellow chemists 
and ri'ading papers. Some sort, of local club would 
alTord the necessary opportunities for meeting one 
another. I have vivid recollections of a club run 
by the English-speaking colony iu a small Gi'rman 
town. We met there on Saturday nights ; and 
social contact w'as a.ssisted by a piano and card 
tables, with a small cask of beer as a catalyst; 
quite a small cask. 

It ajipears to mo that the study and jiractiee of 
chemistry is in d.angei’ of being degraded to tho 
level of a hobby. We have siicieties and as,soeia- 
tions for model engineens, pigeon and rabbit fanciers, 
philatelists and countless others. The members 
are enthusiasts in a particular .subject and meet 
to discuss it. Their intlueneo on public opinion is 
nil. 

By eontiuiially addre.ssing his follow members 
a chemist advance.s him.self within the limited 
range of a pmfe.ssion which is scarcely recognLsed 
as such by the general pulilie. If tlio profession 
hapiiened to be widely recognised, respected and 
exercising a powerful inlluence, such means of 
advancement within it would be exeu.salile. But 
when the contrary i.s the ca.se, it seems a waste of 
time. The mo.st imiwirtant parts of the.sc .addresses 
are usually printed, and can then lie niiieli more 
easily digested by their fellow chemists. 

AVliat the jirofession of chemistry needs is pro- 
])aganda work. Thi.s may go against the grain in 
many eases. 1ml without it there seems little to 
hope for. Reach the man in the .street or adopt 
some other profession--liriekl.aying, litting, plumbing 
or coal niining -the.se at least are essential trades 
and are recognised a.s suo.h. 

May T suggest that chemists cut out one of their 
siiliscriptions to journals—many of us take out 
more than are strictly necessary—and tuni over 
the money to the supfiort of some organisation 
devoted entirely to tirojiaganda work. Something 
after the style of the Childrcfi.'i yfv\'ipiii>er, but 
with a wider range of appeal, might be useful. 
Say, one-third devoted to racing and football, 
one-third to news, and tho remainder to general 
seientitie information, reports of new' discoveries. 
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and especially to emphasising the important part 
played by science in the life of the nation. 

It may .seem degrading to drag the bright flame 
of scientific enthusiasm through the gutter—I hate 
the idea myself—but it seems the only way. 

1 know that great difficulties have to be .surmounted 
before ehornists can pre.sent a united front to the 
world. 'Ihcre are so many divisions and sub¬ 
divisions, so much tigliting and virangling with one 
another, this society w ith that, the academic chemists 
with the technical, and those with degrees with 
those lacking (h'grees. And in ailditiou to the 
difficulty of .securing recognition from the non- 
ediicatcil public there is the difficulty of securing 
it from the educated and literary ela.s.scs; the 
ta.sk of overcoming the mutual suspicion and thinly 
veiled eonteinjit which exists between scientific 
and literary men, between scientific men and business 
men, between the new order and the old. Within 
the profession there is the difficulty' that it contains 
so many of widely different social jiosition—an 
almost insuperable bar to unity. 

Chemists may claim that they' are united. It 
is, I fear, only a plca.saiit fiction. What kind of 
unity is there between the higher order.s of academic 
chemists and the newly fledged industrial chemust 1 
Nothing like the same unity as between the eminent 
consulting medical and the youngest hoister of a 
bra.ss plate. Nothing like that which exists between 
the eminent K.C. and the rawest recruit at the 
Bar. 

I do not wish. Sir, to disparage in any way the 
efforts now being made by' our leading chemists 
to COJ 1 C w ith some of the.se ev'ils ; nor do I under¬ 
rate the value of this journal. On the contrary, 
I regard the decision to publish it in a semi-popular 
form, as the first step in the right direction. 

You hav(! remarked upon the exasperation which 
some people have ilisplay'cd towards elementary 
articles appearing in your columns. 1 differ from 
them in believing that it would b(( advantageous 
to make these (wen more elementary and to increase 
their number. 

This generation can scarcely hope to feel the 
benefit of any reforms. But w'e must try to ensure 
that the chemists of the coming generation have a 
chance of occupying the position they deserve in 
our everyday life ; and to do this it is e.s.sential 
that we should reach the gejicration of laymen now 
growing up. It seems jnuch more important that 
the man in the str(;et should have his eyes oj)cned 
to the wojiders of a paving shine, than that a chemist 
should lecture to a physicist or vicf. versa. 

I fear, that in the exuberance of the moment, 

I have used expressions that savour of sarcasm. 
If so, I crave pardon of any who may feel inolined 
to take offence. Stripped of their verbiage and 
reduced to a common denominator of moderation, 
in which “ is and must ” arc ri>placed by “ might 
and may,” the views exiire.ssed are perhaps not 
without truth.,. They arc really only the expression 
of a train of bought suggested by your editorials. 
—I am. Sir, etc., Roukrt Oil.moi'u 

Belfast 

March 31, 1924 


THE INSTITUTE OF CHEMISTRY 

Sir,—I have road the letters in recent issues of 
Chcmislry and Industrie and your editorial note in 
the issue of the 28th uit. 

The letters servo a useful purpose in bringing to 
light misconception of the regulations of the Institute 
on the part of your correspondents. Possibly this 
is the explanation of the letters, and that they have 
not any necessary connexion with the attitude of 
mind of the quadruped to which you make reference. 

Neither ‘‘A Chemist” nor‘‘An Unqualified Chemist” 
appeal's to bo aware that since 1917 it has been 
possible for a candidate to enter the Institute by the 
front door and^ypt without further examination, 
provided that he has complied with certain reasonable 
regulations. 

With regard to the criticism of public analysts, by 
reason of the alleged action of one or tw'o, it may bo 
well to remark that the Council have invariably 
required candidates for the examinations of the 
Institute to take systematic courses in properly 
equipped universities and colleges, and have consis¬ 
tently for over thirty years discouraged training in 
private laboratories unless, in addition, adequate 
provision be maile for such systematic instruction. 

The Council are further aware that in many private 
and industrial laboratories there must inevitably be 
a number of unqualified assistants, but they haYc 
rendered it possilile for such assistants to secure the 
qualification of the In-stitute. 

Pupil apju'entiees and assistants who really wish 
to qualify can attend .systematic evening courses at 
one of the insliiutions recogni.scrl by the Council of 
the Institute, and will thereby bo enabled to qualify 
for admi.ssion to the examinations of the Institute. 
Many have so qualiiied, but it is our common experi¬ 
ence to find that till' eomiilaints come from men who 
have neglected to take such courses until they con¬ 
sider themseh es past the ago for doing so, and past 
the age for taking the examinations. 

If the writers of the letters will address themselves 
to mo, I will gladly give them what assistance 1 can.- - 
I am. Sir, etc., 

Richaki) S. Pxlcheb 
Registrar and Secretary 

Listitute of Chemistry 
30, Russell .Square, W.C. I 

CHEMICAL CO-OPERATION 

Sir,—Your editorial upon the above subject in 
the issue of tl«' 4th inst. touches upon points that 
appeal to the business instincts of many members 
of the Institute of Chemistry and the Society of 
Chemical Industry. But your call for a pioneer 
leader to sally forth from the wilder parts of thi 
Kingdom, and assume an ‘‘irregular and undignified 
disregard of rules and regulations,” has been partiiiU,' 
anticipated by t he Bristol section of tho S.C.I. 

During tho ses,sion 1922-3, under the chairmanship 
of my predecessor .Mr. C. J. Watei'fall, one joint 
ordinary meeting was arranged and held by the two 
local sections of the societies named, and during the 
session just concluded, one joint ordinary meeting 
and a dinner were held w'ith such success, that at tt 
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recent committee meeting of the Bristol sSetion of 
the S.O.I., a resolution was passed and forwarded 
to the local section of tlic Institute, asking their 
members to throw in their lot entirely with us next 
session, os far ns ordinary meetings are concerned. 

This has been aceepted, and for the session 1924-5, 
the six winter meetings will 1« held jointly, and 
although each section will still retain its own officials, 
the expenses of printing and imstago will be. somcwha,t 
curtailed. But what is more important, the policy 
of peaceful penetration has commenced, and it is 
believed that both sections will gain by this closer 
contact with each other.—I am. Sir, etc., 

Bristol M. W. Jones 

April 7, 1924 

QUALIFIED CHEMISTS 

Sir,—The British Association of Chemists has 
followed with considerable interest the corresponclencc 
)mi(;hit)g “ unqualified ” chemists which has appeared 
111 your Journal ; and the more so, since those who 
have engaged in it, and who very properly express a 
ili'sii'c that their status should bo more exactly 
defined, can accomplish this tlirough membership of 
die .'Vasociation. 

But it ought to be understood once and for all, 
I hat those who criticise tlio Institute of Chemistry 
fiom the point of view of these “ unqualified ” 
chemists, do not mote, out to it that measure of 
jii.sticc to which it may properly lay claim. The 
Institute is a body eoiiferring an academic qualifica¬ 
tion, and therefore is .subject to the rostrietious that 
such an activity must noees-sarily impose. 

Doubtless necessity has from time, to time dictated 
to the Institute a policy which, to .some, may have 
iqipcarcil unwise ; but statements as to the elasticity 
of their regulations where |)ersonal infiuence has been 
brought to bear ought not to be made unless ample 
end exact means of verification arc at hand. It is 
iKil suggested that these have been lightly or care- 
Ics.sly made ; btit .such statements when iiiiaccom- 
|i:iuicd by exact and final verification, we must 
necessarily deprecate and deplore. 

The Association is, however, an opixment of the 
thesis-attributed by some to the Institute of 
tliemistry—that those who arc not members of the 
Institute are, by that fact, unqualified iiersons. 
.\nd the nature of the .■Vssociation's constitution is 
siicli .as to give it an elasticity to which neither the 
bislittitc nor any other academic body e.an jiroperly 
Illy claim. Qualification, a word to whioli mucli 
viclenci' has been done, can be other than aoadcmiq ; 
imil the A.s.sociatiou includes within its ranks some 
who are not academically qualified. Rigid inve.stiga- 
tioii, however, is in all cases made, the standard being, 
of course, necessarily high. 

Among the many advantages at tho disposal of tho 
iiieiulicr.s of the Association may be mentioned the 
imem|iloymcnt benefit and legal aid funds; whilo 
ihe defence of the profes-sional chemist, his dignity 
■'‘lid economic status are tho Association’s first 
' eii' crn - I am, Sir, etc., Henry T. F. Rhodes 
(A ssistant Editor R.A.C. Journal) 

'ds, Baker Strept, Ixmdon, W.I 


SUMMARIES OF PAPERS 

Sir,—Summaries fulfil the important function of 
enabling a reader to see at a glance tho sco^ro of a 
paper and tho results obtained. If his attention is 
then sufficiently attracted ho will (hxiide. for himself 
whether to read through the paper closely or not. 

Time is thus saved to tho reader, and most authors 
now follow the excellent practice of providing such 
summaries—at the end of their papers. I make 
tho suggestion that they should come at tho beginning 
of the paiior, immediately following the title and the 
author’s name. 

Logically on account of their function this is their 
proper place, and to put tlietu tliero would only bo 
following tho practice of puttijig the table of contents 
of a book at the beginning thereof. For a similar 
reason indexes should be jjlaced at tho beginning, 
and not at the end of a book.—1 am. Sir, etc., 

A. A. Jones 

Huddersfield Technical College 

GASEOUS COMBUSTION AT HIGH PRESSURES 

Sir,- -I believe at the conclu.sion of my corrc.spon- 
dence w ith Calorifcr last year 1 said that, if he w ould 
po.sses.s his soul in patience until the publication of 
some further experimental results, he might find them 
luciferous. Thc.so results have now been published 
in a paper entitled, “ (lascons Combustion at High 
Pressures. Part IV.--Tho Infiuence of Varying 
Initial Pressures upon the Rate of Pressure Develop¬ 
ment, and tho Activation of Nitrogen in Carbon 
Monoxide-Air Explosions,’’ by Messrs. D. M. Nowitt, 
D. T. A. Towiicnd and my.scif, whicli ajipcars in the 
current issue of the Proceedings of the Royal Society, 
A., Vol, 105, pp. 400—43.‘5. Wc would commend 
a perusal of this jraper to any of your readers who 
may bo interested in the subject, a.s 1 think it makes 
everything perfectly clear.—I am. Sir, etc., 

William A. Bone 

Imperial College of Science and Tccbnology 
April 3, 1924 

ROTATORY DISPERSION 

Sir,—I agree with Dr. R. H. Pickard that the 
existence of dynamic isomerism in solutions of 
tartaric acid and its esters has not been completely 
proved and 1 ri'gret that, through inadvertence on 
my part, the abstract of my jiaper, which appears 
in your issue of Mareh 28. reads as if I held tho 
opposite view'. Dr. Pickard’s objections to tho 
application of dynamic isomerism to the tartaric 
acid series appear to be ba.sed upon theoretical 
arguments, winch cannot be tesB'd exi>primentally 
until more p<>rfect instruments are available. My 
view is that there Is abundant evidence to justify 
the retention of the only working hypothesis In 
cxisteneb which enables us to interpret all the 
available experimental evidence. More evidence is 
needed and more is being aeeuinnlated. It will be 
soon enough to abandon tho hypothesis when it 
has been clearly shown to be contrary to facts.. 
This has been pointed out by Dr. Walker in his 
letter of March .28, % * ’ 
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So fur lh(' only other explanation of anomalous 
rotatory dispersion that fins been given is that of 
l)r. W. T. Asibury (Proe. Hoy. Soe., I!»2S, A, 718, 
p. 527), who attributes the anoniiilies of tartaric 
arid and many of its derivatives to the eonibination 
of two oppetsing spiral formations. One of these 
is dextrorotatory and. since it is a )m>perty of the 
f carbon ntieleus of the moleeule, it is stalile. The 
laworotatory spiral, on the other hand, is easily 
broken nj) by solvents, ete., since it depends upon 
the junctions between tlie hydroxyl groups of 
neighbouring molecules. 

Dr. Pickard fiiils to see what the bearing of iny 
work is on these deductions. The reply is perhaps 
best givi ii by a i{uotjilion from Dr. Astbury's paper, 
in which after discussing at somit length the Hakerian 
Leetiire for li)21 (without acknowledging my share 
in it), he proceeds to “ thi^ conclusion that the two 
extremes of rotatory power'are tlic dextro in the 
very dilute .solutions or when the hytboxyl groups 
are " tixetl,’ and the loevo in the ery.stalline form 
. . .” and again (in italics this time) : ‘ The dextro¬ 
rotatory property of ordinary tartaric acid is asso¬ 
ciated with the carbon nucleus of the molecule,” 

It seeins to me that the,se views are dillicultto 
reconcile with the f.acts - 

(1) That the "fixed” moleeule of methylene 
tartari<' acid is sti'ongly hevorot.atory. 

(2) That its specific rotafion i.s practically constant 
over a wid<' range of concentrations, and 

(.‘!) That the curve of its rotatory dispersion, 
so far as it can be explored, can be ii‘])rcsented by 
om: term of Drud<‘’s eipiation. 

Further evddenoe on tartaric acid itself will .shortly 
bo available for publication.—I am. Sir, etc., 

P. C. ,\tTSTifr 

Westminster Tiaining College 
April I), 1924 

THE EPILATION OF SKINS 

Sir.—1 have again read Mr. Wood's papir to which 
he refers and which contains the test for enzyme 
action that ho claims shows that niv re.searchcs 
arc wTong. It apparently consists of mixing a 
dilute solution of geliitin with a jiowdered extract 
of a conglomeration of organs of a dog’s alimentary 
tract, if, aftei- a certain time, at a certain tem¬ 
perature. the gelatin refu.ses to coagtilatc on boiling, 
ho says that it is all jiejitonised by enzyme action, 
or, 'if the reverse, there is no enzyme present. 
Heavens! how ean he genuinely a.ssert either? 
He makes the same, assertion, using the .same tests 
for limes and soak liquors in the tannery. How 
can he jireelinh' that the gelatin has become so 
swollen with dropsical imbibition that it can no 
longer coiigulati', or that there, are no new coenzyunes, 
eir inhihiters, or adsorption compounds that may 
bring the I'nzymes fo equilibrium, etc., in his con¬ 
glomerate Tiiixture ? Furthi'r, he asks us to trust 
hts German test with gelatin as one for the effect 
of the limes on the skin. There is no gelatin in the 
skin as the tanner uses it. There m.ay be a hundred 
fallacies iji hi.s te.st. 

But it is of little use arguing witli Mr. Wood and 
his preconceived ideas. He, like se\ ernl others. 


seem to have missed the gist of my researches tha 
if yoii remove the two enzyme.s from the skii: 
neither lime nor ammonia nor -xylol, etc., will unhai 
it. Ho .state.s that thiomhase is not a proteoclasti 
enzyme and that it will not unhair a hide. ()j 
my table jus 1 write are many yards of artificia 
furs made out of the hair and tqiiderrais rcmovei 
from hides by thrombasc proteoclasiu, and tin 
leather made from the same pelts is, accoi'ding te 
experts, as good as or even better than what k 
usually made to-day. ‘‘The proof of the pudding 
. . —1 am. Sir, etc., H. ('. Ho.s.s 


PERSONAL AND OTHER NOTES 

'I'he President and Council of the itoyal Society 
ha\c apjiointed Prof. O. W. Richardson, F.R.S., 
to lie the third Yarrow research jirofessor of the 
Poyid Society. Prof. Richardson, who is Wheat¬ 
stone ]>rofe.s.sor of iihysics in King’s College, London, 
will remain a member of King’s College and will 
continue to eariy out hi.s I'esearches there. 

We regret to announce tlie death, on March 28, 
of Mr. A. E. Tiiekci', at the age of 71). Mj'. Tucker 
had practised in Birmingham for 40 yeai'S, mainly 
in metallurgical research and analysis, and had held 
the oflico of otlicial analy.st to the London Metal 
Flxehangc. He was a niembor of several scientific 
•societies, and had served as chairman and member 
of the committee of the Birmingham and Midland 
Section, before whicli he read, .some time ago, a 
paper on metal colouring. He leaves a widow and 
thr(« .sons. 

Prof. G. Poma, profe,ssor of industrial chemisti V 
in the Royal School of Engineering, Padua, and 
technical director of the Bonelli dyestidf factorv, 
has died, aged 42 years. 

Prof. ji). Paternb has been appointed professor 
emeritus in the faculty of .science of the University 
of Rome. Prof. R. Nnsini has been appointed 
director of the ])harmaeeutical school of the Uni 
vi'rsity of Pisa. Prof. M. G, Levi has been nominateil 
a member of the committee for the preparation of 
the national mobilisation of Italy. 

Gilbert Baldwin, the chief chemist to the Mathicsoii 
Ghemical Go., Niagara Fulls, N.Y., was killexl ou 
February 22 by an explosion in the synithetie am 
monia pfant. 

By the will of Mi.ss Caroline Harrold, who Icfi 
estate of the value of £20,081, the ultimate residue 
of the e.slatc is to go to the University of Birmingham, 
for affording facilities and opportunities for research 
in the Facidtie.s of Science and Medicine. 

Dr. A. E. Houlehan, wdio died at Delaware ou 
Mai'ch 11, aged .It), was a.ssistant director of the 
Wilmington <’xperimental station of the Du Pouf 
Co., and was responsible for important dovelopnuuits 
in the manufacturo of organic chemicals required 
during the w'ur. He later took a prominent paid iu 
organising research in dye manufacture for tin- 
Du Pont Co. Dr. TToulchau was a member of the 
Society of Chemical Industry. 
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’I'ho Royal i^xiicty has roccivid from Messra. 
Bniiincr, Monel & Oo., a gift of 5(X) guineas for uso 
in publishing the results of researfh in cheinistry, 
physics and allied sciences. 

'I'he c.’cecutivo cominittce of the National Italian 
Oongresa of Industrial Cheinistry, -which is to he 
hold in Milan from Ajiril 12 to 17, has decided to 
award the sum of 50,(K)0 lire, as a whole or in part, 
for the best original pajiers dealing with applied 
chemistry read by Italian authors at the Congress. 

'I'he Council of the University of Manchester has 
received .£507 to bo invested and known as the 
“ Professor Harold Baily Dixon Bursary Fund.” 
The income of this fund, which will be administered 
by a committee appointed by the Council, will lie 
used to assist students in the Department of Chemis¬ 
try who may be in need of financial assistaniio ui order 
to complete their degree courses. This sum repre¬ 
sents the balance left after defraying the cost of the 
bust of Prof. Dixon, wdiicii has been jilaced in the 
Chemical Theatre of the University. 

Dr. W. R. Ormandy has been elected president of 
I be Institution of Automobile Kngineers for the se.s- 
don 1924 l!»2r). 

On .April 2, slates the Ohemikur ZeUiinii, Prof. 
Oscar Jxiew, ‘‘the Nestor of German agricultural 
ebemists and plant physiologists ” celebrated his 
eightieth birthday. Investigations on the chemical 
problems of life, the formation and properties of 
formaldehyde, the nutrition of plants, the use of 
lime and magnesia as soil dressings and many other 
subjects show the extent of Loew’s intere.sts. 

llerman Oyc Agreement 

It is reported from Berlin that a large number of 
shares have been exchanged between the Hasel 
Parbstoff Werke, Switzerland, and a large German 
dye company, as the result of an agreement regu¬ 
lating prices, conditions of sales and areas of market. 

tlcthods of Analysis of Coal —Determination ol Nitrogen 

Kxperiments made subsequent to the i,s.sue of the 
ile.scription of the methods of analysis recommended 
by the Samplmg and Analysis of Coal Comn’iittec of 
the Fuel Research Board have shown that the 
particular modification of the Kjcldahl method for 
the determination of nitrogen, described on pages 
7 and 8 of theii’ hiterim report (Fuel Research Board, 
Phy.sieal and Chemical Survey of the National Coal 
lieHourccs, No. 2, “ Interim lleport on Methods of 
Analysis of Coal,” 1922. H.M. Stationery ORice. 
Price Is. fid. net) gives perfectly reliable results; 
there is a close agreement between the results of this 
iiiethod and those obtained by a proved modific.ation 
of the Dumas method (“ The Estimation of Nitrogen 
in Coal,” by A. Baranov and R. A. Mott, Fuel, 1924, 
■1. 21, 49). It htus also recently bixm proved that 
''opiier sulphate is not a suitable sulystitute for mer¬ 
cury, ,as stated in a footnote on page 7 of the interim 
i cport, since its use yields, in general, low results. 


The Chartered Electrical Engineer 

The following is part of a now by-law of the 
Institution of Electrical Engineers, which was 
adopted at a Special General Meeting of the Coiqiorate 
members, held on February 28, 1924, and was 
allow ed by the Ixuds of His Majesty's Most Honour- 
.ablc Privy Council on M.arch 29, 1924: 

‘‘ Every member and .associate member i.s, and 
is entitled to describe himself as, a Chartered Elec¬ 
trical Engineer, and in using that de.scription after 
his name shall place it after the designation of the 
class in the Institution to which he belongs, stated in 
accordance with the following abbreviated forms, 
namely, M.I.E.E, or A.M.I.K.E., as the ease may be.” 

Errata 

In the account of the meeting of the Biochemical 
Society, published in the. issue for March 21, the 
follow ing corrections should bo madeP. 312, 
col. ii., line. 1, for “ doses of 15 c.c.” read “ doses of 
5 c.c.” Line 11, for “ Mr. E. M. Luce,” read ” Dr. 
E. M. Luce.” Line 40. for than pasture-fed milk ” 
read ” than 5 c.c. of pa.sture.fed milk.” 

FRANCE 

Potash in 1923 

The French production of potash salts in 1922 
totalled 1,275,429 metric tons, equivalent to 248,098 t. 
Kd). compared with 1,0,52,217 t. (207,119 t. K.,0) 
in 1922. The jiroduetion in 1923 included 409,53.5 t. 
of crude salts (12 to 15 jier cent. ICO), 350,039 t. 
of manure salts (20 to 22 per cent. K.O), 110,529 t. 
of manure salts (lit) to 40 per cent. K./)) and 1.56,0281. 
of chlorides (with over .50 per cent. K^O). The 
chief exports were; United States, ,5582 t. chloride; 
Great Britahi, 18,195 t. chloride, and Netherlands, 
40,100 t. chloride. In .laiuiary, 1924, the production 
of pota.sh salts w'as 125,914 t. (27,487 t. K^O). 

Milk Production in France 

According to official statistics of the French 
Ministry of Agriculture, the production of milk was 
]06.5(f3,.560 hectolitres in 1921, 113,276,970 111. in 
1922, and 112,0.58,120 hi. in 1923. 

AUSTRALIA 
Pulverised Coal In Victoria 

Experiracnt.s by the Victorian Railways on the use 
of pulverised hrowm coal as engine fuel, have given 
satisfactory results, including, it is stated, a large 
saving in fuel, labour and time, and similar results 
have been obtained under boiler plant at Newport. 

UNITED STATES 
Improved Catalyst for Nitrogen Fixation 

It is announced from the United States that the 
Fixed Nitrogen Research Laboratory of the Depart¬ 
ment of Agi'ioiilturo has developed a new catalyst 
with which yields of 14 jxt cent, of ammonia has 
been obtained during continuous ninniilg. The 
German catalyst gives a yield of 7 xier cent, and its life 
is much shorter. 
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('HlSMISOri-TKClINISCHU VORSCimlFTEN, Ihj !>• 
Otto Lanoe. Vol. ITI. Harzc, Oelo, Fette- 
Pp. Third edition, enl/in/eA, and 

pdly revised. Leipzig: Otto Spnmer, 1923. 
Price, paper 50 goldmarks, bound 75 goldinarks. 

The volunio forming tlie subject of the present 
review deals with the ehtunistry and ti'chnology of 
rubber, resins, gums and turpentine; petroleum 
and its products, imduding asphalt, tar and pitch ; 
fatty oils and \\'axc.s and their related industries ; 
hydrogenation ; stearine, oleine and the soap and 
candle industries ; perfumes and ti^ilet preparations ; 
disinfectants, sterilising agents and preservatives; 
Avater and industrial (diluents ; insecticides, fungi- 
cidrAS and gemnieides. 

When one reflects that Dr. Otto Lange's Ckemisch- 
Technimhe VorsehriftxM is a work of six volumes 
eaich more or Ics.s eomparalrlo in bulk rvith this 
under nwiew, on(^ rvonchus whotluir to admire or 
to ctmdole with him in essaying unaided the task 
he has undertaken. 'I’here is in the pre.sent volume 
alone material requiring the collaboration of at 
least half a dozen expiuts each having an exhaustive 
and critical knowledge of some main section of the 
work, for, frankly, it is impossible for one author 
ts) deal efl<!c.tively with the many and diverse; subjects 
included here for the all-suHicient rca.son that to do 
.so reeiuii'cs an intimate working knonledge of the 
various indu.stric's which are within the purview of 
the volume and one is not convinced that the .author 
at all tinu's possesses this necessary quidilicatioii. 
(,'ons(x;iucntly, the faults are such us one expects 
to find : there is a want of balance, a disposition 
to give much detail where brevity wo(dd sutfico 
Avith the eorrc'sponding fault of dealing only scantily 
with subjects of well-recognised importanci', and 
an absence of that critical cliscussion of data Avhicb, 
in many cases, would hel|) to guide the readc-r. 

Despiti; the bew ildcring amount of information 

contained in this volume.and its closely AArittcu 

800 pages contain thousands of nderences to patcuit 
specifications and published technical and scientific 
papers- one is impressed by the omission of much 
that is of real iini)ortance and more particularly 
by the fact that the books, technical papers and 
patents to which reference is made in the text are 
almost entirely (lerman and this partiality, for 
Avhieh there is no possible justification, constitutes 
a very serious defect in the volume, a defect which 
greatly detracts from its value as a work of reference. 

The general plan of the book is quite go(pd and 
its subdivision into chapter.s with appr<'];riato 
lieadings facilitates a gras)) of the subject-matter. 
Commmicing with an account of tho o(;currcnoo and 
characteristics of the raAv materials dealt with in 
each section, aao are shown how these are exploited, 
conA'orted inbi intermediate and linal products, ancl 
the rolationshij) of tlujso to and bearing on other 
branches of chemical industry is indicated. The 
chemical aspect of each .subject appears to be ade¬ 
quately treated and the author has wisely njfrnincd 
from giving j^alytical details Avhich can always 
be found in toy, of thfe-well-known textbooks. The 


statistical infonnation accompanying many of the 
chapters is useful though not ahvays very adequalie' 
and more frequently not up-to-date. 

Within the compass of a brief reviexv it is im¬ 
possible to refer in any detail to’^moro than one 
or two sections, but in a careful reading of those 
sections Avhich embrace the fatty oil industries 
one is surprised at the small amount of space devoted 
to tho seed-crushing industry though the allied 
subject of extraction receives much fuller treatment. 
Tho great developments that are taking place in 
tho cultivation of the oil palm in plantations in 
West Africa, and more particularly in the Dutch 
East Indies, leading to improA'<}d yields of tho fruit, 
better methods of dealing Avith the kernels and the 
production of commor(;ial grade of palm oil greatly 
superior to what has usually been produced in tho 
past, are facts Avhich appear to have escaped the 
author’s notice. 'The rendering and refining of 
such animal fals as talloAV and lard require much 
fidler notice than has been accorrled to them, and 
the same may bo said in respect of butter and 
margarine Avhich receix'fe only passing mention. 

'The chapters devoted to an account of the methods 
and materials us(;d in refining, bleaching and 
deodorising the fatty oils and Avaxes are well done 
and tho same may be said of the treatment of such 
subjects as saponification, the production of stearine 
and oleine, tlic iiroparalion of enmlsified and sul- 
phonnted oils niul hydrogenation. In the sections 
dealing Avith soap a good account of detergents 
other than soap itself is gi\-en and several intcre.sting 
chapters arc devoted (o an account of the occurrence 
and |iropertics of tho.se curious bodies, the saponins, 
and their allies Avhich frequently find use in tho 
manufacture of vegetable soaps. — 

Tho Amlumo will bo found useful by the reader 
AA'ho uses it to supplement, but not to supplant, 
his own searches amongst chemical literature. To 
tlio very full index Avhich has been provided an index 
of authors’ names Avould have been an addition 
AV'hich many read(TS w ciuld ha\m welcomed. 

■ H. M. Lahgton 


ClIEMrcAT, Sv.VOfJAM.S ANT) TliAUJ5 NaMES. By 

W. CiAKONicn. Pp. 280. London ; Crosby 

IxTckAvood & .Son, 1924. Price 2.5s. 

Owing to the rapid advance of chemical industry, 
chemical trade nanu's have become both numerous 
and confu.sed, several dilfercnt names often serving 
to designate a single product, and new names often 
givingno indication of the I'eal iiature of the product . 
Anything that will seiwe to prevent this confusion 
is to be welcomed, and of tho attempts so far madi' 
tho book under review' is quite tho best s6en by the 
reviewer. A very wide ground is covered, and no 
notew'orthy name apjiears to have boon omitted, 
many uncommon names being included. Further 
editions will probably be wanted, and one aaTII hope 
to see further condensation and the replacement of 
superfluous headings such as “ soap ” and “ metal 
polish " by new and useful names. , . , 
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LEGAL INTELLIGENCE 

SAFEGUARDING OF INDUSTRIES ACT, 1921 

The Beferee’e Award on the “ rongalitc “ case 
runs as follows :— 

“ The question in this reference is whether sodium 
formaldehyde sulphoxylato anrl zinc formaldehyde 
sulphoxylate and the various forms in which they are 
marketed are properly included in the list published 
by the Board of Trade. It is unnecessary to decide 
whether they are fine chemicals or analytical 
ivagorits as in my opinion they are properly included 
in t.he list as synthetic organic chemicals.'*^ 

"It is scarcely contended that the substances are 
not organic, but it is strenuously urged that the 
ilolinition of synthetic organic chemicals ought to be 
l(■.s''■ioted to such organic compounds as are built up 
Irom their elements or from such other or anic groups 

ran themselves be built up from their elements. 
1 1 is sought to exclude from the conception of 
organic synthesis those syntheses in which an 
inorganic molecule is combined with an organic 
molecule.” 

” In the Camphor case I refused to accept such a 
ii siricb'd view and I am not prepared to do so now. 

I lliink that such combinations are organic syntheses 
|irovi<led that they result in the formation of a 
rlriioturc not previously present. 

“ I think that the complainants have probably 
liiDcredi'd with this com[)laint relying on a recent 
nrtirlo in the CnE.MlSTKV AND INDUSTRY REVIEW 
liy Sir William Pofie. They would Iiave a strong 
riisr if tliat article expressed the whole view of 
Sir William Pope, but I arn satisfied that it does not. 

1 ni;c(‘pl entirely his evidence as to that. Inci- 
lirnliilly I may point out that the statement in the 
artirle that 1 decided that calcium carbide was not 
ayiillu^io i.s wholly inaccurate. The question of 
.‘ynthrsi.s was not dealt with at all in my award 
ill iling with calcium carbide. Calcium carbide wa.s 
imt in the Board of Trade list, and I declined to 
I'lili r it to be inserted because I was satisfied that 
till Board was right in taking the view that calcium 
railiiile was not so generally regardeil as an organic 
( lii iiiieal a.s to justify its inclusion.” 

EXCESS PROFITS DUTY 

On April 4 the British Dyestuffs (lorporalion 
iil>pi ali‘il from a judgment by .Justice Rowlalt, 
Imliling that the Corporation was liable to pay c.xeess 
I'li'lils duty on sums paid to them by the K, 1. Du 
I’oiii, d.- Nemours Co., for a process for synthesising 

I'lie appellant company claimed that these pay- 
ni Ills were not income, but payments for a capital 
''' I In 1010 the appellant company acquired a 
• iiinan factory at Ellesmere Port, and with it a 

11 1. process for synthesising indigo. For the right 
>" iisr the process the Americtm company agreed to 
l>iiv if'ii annual sums of £25,000, ending in 1927. 
Dns was the sale of part of the appellant company’s 
11 'SI I s, and therefore it was wrong to regard the 
iiiniii y received as profits. 

bold Justice Bankes said the question was whether 
transaction was a sal?i of projperty for a frico. 


■ot a'method of trading, the price being part of the 
gains of trading. He road the agreement os a trading 
convention as to how and wbere the parties’ respective 
businesses would be carried on. The annual payments 
were of the nature of royalties, and must be regarded 
ns.profits, so that the appeal failed. 

PARLIAMENTARY NEWS 

HOUSE OF COMMONS 
Dyes and Dyestuffs 

In a written reply to Mr. Hannon, Mr. Webb 
givvo the following statement showing the quantities 
of dyes and dyestuffs (except dye-woods and raw 
dyeing substances) imported into and exported 
from the United Kingdom during the year 192.3 . 

Kx|W)rtB Kort igii and 
(U.K. manu- ('oloniul 
.ImpoHri fuctiireK murohetuliso 

Cwt. Cwt. Cwt. 

Intormenliato coal-tar 
productifl used In the 
Tnanufiioture of dyes 
(ineJuding anJIino oil 
and salt, and plionyl- 


glycine) .. .. ItifO .. •JJ104H .. 7& 

Finished coal-tar dye- 
RtuflS— 

Alizarin .. .. B40<) .. 2i.M50 .. 7 

.Indigo, synthetic .. 8271 .. 19.C04 .. 1 

Other aorts . . .. 31),474 .. 40,813 .. lo77 

Extracts for <lycing— 

Cochineal^.*. .. 773 .. 31 .. 450 

Cutch .. 48,395 .. 1395 .. 18.897 

Fustic .. .. 5907 .. 310 .. 173 

Logwood .. .. 5.5,098 .. 2140 .. 0050 

Other sorts .. .. 10,430 .. 7584 .. 1468 

Indigo, natural . . 757 4 . . 201 


The direct foreign trade of the Iri.sh Free State has 
boon excluded from the above particulars as fvom 
April 1, 1923.—Mar. 25. ' ' 

IndigA-dyed Cloth 

Mr. Hartshorn, lejilying to Mr. 'I'ln lie, said it ' 
had not been the practice for many y cm past to 
require the use of natural indigo in the ? of Po.st 
Office uniforms; and he wa.s informi i that by 
doing so additional expenditure would be incurred 
with no corresponding -advantage. Therefore he 
did not feci that a deputation from'the dyeis would 
serve any useful purpose.-—Mar. 25. • 

Lactose »■ 

Bejilying to Mr. Baker'.s enquiry tlie reasons 
w'hich actuated the Department of A;,' ’culture to 
decide to stop the e.xiieriments in the nroduetion 
of lacto.se, Mr. Buxton said ho hoped it i might lie 
possible to continue experiments at the .fini.stry’s 
lactose factory.—^Mnr. 31. 

Oil Fuel Supplies 

Mr. Trevelyan, answering Sir H. Brittain, stated 
that the question of the production of motor spirit 
and other oils from British coal was under con¬ 
tinuous investigation by the Fuel Research Board, 
both by researches at the Fuel Research Station. 
Greenwich, and by a close study of other attempts 
to solve thej^roblpin. at homo god abioad.—Apr. 2. 
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Chilled .Meat (Formaldehyde Preservative) 

AtiRw< rin<; Captiiin ViRcount (yumm. Mr. VVliciitk'y 
saiil that the quantity of chilli cl meal Ixiiifr inqiortecl 
on the H.N. '■ Ki'iit ” is 4ti;) cinarliTs, and lie w.’s not 
auare that any urran)'emcnls had heen made for 
lin t her consiirnments of meal liealcd hy formalde¬ 
hyde. 'J'he Depai'tmental (Dinmiltee on IVeser- 
valives in Food had [)ro|io.sed to ari'anye for the 
ins|)eelion and iiivisliyalIon of the |)roeeK.s for the 
general purposes of their encpiiry.- April I. 

Fuel Research Hoard 

In airswer to Sir 11. Ihillain, Afr. Trevelyan said 
that the Hoard had procliieed from eoal on a large 
e.A'perinienlal scale both a snilatde fuel oil for naval 
and eonniieriual jinrposes and an eflieient .solid fuel 
to lake the place of raw coal. 'J'he lioard, howev'er, 
believed that neither its omi work nor that of any 
outside, body had yet [iroved Ihe eeonomie possi¬ 
bility of siieh jiroduetion on a national .scale. -■ 
Apr. 2. 

Patent and Trade Mark Laws 

In a written answer to Air. Hannon, Air. Webb 
•said that ho was aware of the lack of nniforniity in 
th(^ patent, and trade mark laws of the countries 
signatory to Ihe Industrial i’nqierly Convention 
of 18811, whirh was last revised at Washington in 
Itlll. Kvery elTort had been made in Ihe past to 
obtain greater nniforniity in the general juinciples 
of patent and tr.ide mark legislation in the con- 
traeting .States, and it was hoped that at the ne.xt 
Convention a j'lirtlier udvanee in this direction would 
bo made, -Apr. 2. 

COMPANY NEWS 

BRITISH ALUMINIUM CO., LTD. 

Jiufuding n carry forward of Tl.A.TVS, the net 
profit for I!):;};! is til 1,12.1, after jirovkling for taxa- 
ation, debenture stock, and setting a,sidc t.Ab.lHIO for 
depreciation and C(>0,(K)0for reserve(nowa1,1280,000). 
After providing for the diiddend on the preferejuTe 
shares and mi interim dividend of r> per eent. lain the 
ordinary .sliftg@j,^ lirial dividend is reeommeiK^ed of 
10 per eent. pfiji •’a.j.w.oj. on the ordinary ^,ares, 
making 71 per c*t. for the year, aifdteaving''fl8,071 
to he earried ^Rj-^vvard. In 1922, the profit was 
1811,804, tl30,00^Bwas jilaeed to depreeiation reserve, 
i;U),0Ott to resi^kc, .and after paying .A |)er eent. on 
the ordinary ipHaies, .tl.A,778 was carried forward. 
'Ihe reportthat all the works ojicrated at full 
pro(hi< tioijAjuri,ig 7 ()o;j and the demand for metal 
sliowcd aBnntimiod increase. 

Belt’s UNITED ASBESTOS CO.. LTD. 

■ I'lolit b.r l'.l2:} was £;lC,r)2."> (TSO.S.'iO 

''^/Wl22), and £.'17,i)l I was brought forward. It 
is proposed to ]iay a final dividend on the ordinary 
shares of 71 is r cent., making 10 per cent, for Ihe 
year; to jilime .tIO.OCO to resta've, leaving 1211,483 
to bo carried forward. 'The #port stales that 
following (ho amalgamal ion of Ihe Po lite and Ivver- 
it« businea.scs substantial savings have been effected 
by co-operative working. 


MIRRLEES WATSON, LTD. 

(Iredil halanoe on jirolit and loss account after 
deducting depreciation, directors’ fc.'cs, and other 
^irovisions, amounts to £15,001, which, wilh balance 
lironght forward, £4,080, makes available £19,687. 
It is reeonimendeil that £14.404 he a[)p1ie<l in payment 
of dividend of 10 iier cent., leaving £5,283 to be 
earried forward, llalanoe of ^irofit foi' previous 
yi'ar was £2.929, and similar dividend was paid. 

THARSIS SULPHUR AND COPPER CO., LTD. 

A dividend of 10 ^ler cent., less tax, is recom¬ 
mended for 1923. .After writing olY £27,480, £30,225 
is carried forward. 

LEVER BROTHERS, LTD, 

The jirofit halaneo is £5,071,978 (an increase of 
£140,900), leaving £4,320,858 for dividends on the 
preference and preferreil jireferenee shares, £197,427 
for the eo-])artnersliip dividend, and £240,000 
pO jjer cent.) for tlie ordinary dividend. £250,000 
is jdaced to reservi' and £57,093 carried forward. 
The capital of the eompany stands at £51.475,.303 
and reserves stand at £2,732,004. 

ASSOCIATED PORTLAND CEMENT 
MANUFACTURERS, LTD. 

The directors regret inability to recommend the 
(layment of a diiidend on the ordinary sha.roa for 
l!)23. After luoviding for ]neferenee dividend and 
placing £2I8,(>00 to reserve, £227,478 remains to hi- 
earried forward, as against. £227,400 brought in. 
The doorcase in luolits is largely due to low export 
prices. 

BRITISH PORTLAND CEMENT MANUFACTURERS, 
LTD. 

-At the ordinary general meiTing it, was stateil 
that the dela'iitiires had been reduced by £28,347, 
sundry eredit<irs bad inereased by £117,040 to 
£452,875, and inve.stment.s and loans had increased 
by £045,202. The net laxifil .,, fe,’;i *Vii8 year “Was 
£208,009 (£210.5"",’8) and inelnding the carry-forward 
£39_3.-8tl?., remained for dis|io.sal. Investments luul 
given satisfactory returns, but the Indian company- 
had made a lo.s.s, owing to over iiroduetion in India. 
The ordinary shares of the Humber Portland Cement 
Co. had been aiMpdred for £000,000 by a subsidiary 
company. 'I’ln^ demand for cement, tliough better, 
fell short of ex peel at ions, and comiictition was very 
severe, but a larger demand was anticipated in tin 
future. It was decided to jiay the. prefereiue 
dividend and a dividend of 10 per cent, on tin 
ordinary shares, leaving a carry-forward of £187,7."il 

UNITED GLASS BOTTLE ,MANUFACTURERS, LTD. 

Sir E. F. Oldham, speaking at tlie general mwdiug. 
said the eomjiany was in a sound financial pesitimi 
and that its hnsine.s.s continued to exjiand, parti 
eularly in the exjsirt trade. The net profit was 
£43,388, and after making substantial depreciatiojis 
and re.serves, and including other amounts, thei-e 
remained a net lialanee of £130.280, After paying 
debenture iiitere.st, enough remained to cover I kr 
interest on Ihe jireference shares, but it was ecni 
sidered advisahk^ to defer payment for the present. 
’1 order to provide more working capital. 
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MARKET REPORT 

'I'his Market Kt!f>ort is compiled from Hpetnal information 
i'<*c*oived from the Mamifaci m-ers eoacemod. 

UvUen otherwise, fituted the 'prh'C.s quoted below cover fair 
quantities mi wul nuhd at Hellers' ivories. 

QENBRAL HEAVY CHEMICALS 

Business is niaintaijiocl at n FiiCiffacUuy level witli a fair 

o^po^t business and very steady values. 

Aeetie A<tid, 40% tech. .. £24 per ton. Fair inquiiy. 

Aciil Hydrochloric . . 3s, 9d.—Os. p(>r carboy d/<l.. ac¬ 
cording to purity, strength and 
locality. 

^(•id Nitric 80° T\v. .. £21 10s.--£27 per ton makers 

works acctirding to district and 
quality. 

.\cid Siilplmrif! .. .. Average National jjricos f.o.r. 

makers' works, with sligld varia- 
lions up anti dowm owing to 
local eoti.sidcrations : 140° 'I’w., 
Crude Acid, Oos. per ion. 108'^ 
'Pw., Arsenical, £5 lOs. per ton. 
ll)S°Tw., Non-arsenieal, £0 15 h. 
per ton. 

.\inmonia .Ukali .. £0 15s. per ton. spot, delivery. 

(haua-al ('xport fleinaud gr)od, 
j>artienlarly from the Gmtinoiit. 

Bli'achiiig Pt)w'der . . S|)ofc £11 d/<i. ; (.V^ntract £10 d/d. 
4 ton lots. 

Bisulphite of Liin«? . . £7 per tun. pc.eloiges extrn. 

Borax. Comiueifiti I- - • 

(‘rvst,Kl . . . , . , £2.5 jwr ton. 

Powder . . .. £20 per Ion. 

(l^tudccd in 2'C\vl. hags, earriago 
finid liny station in (h’eafc 
Britain.) 

(’aleinin (Idoriilo . . £5 17s. Od, per ton d/d. 

1‘otasii Ciuistie . . . . £.30—£.33 per ton. 

I’<»t;iss. Bii-liromato . . o^fI. ])er 11). 

I’otass. (3dorato . . . . 3d.—3Ad. per lb. 

S.iliinmoniao .. .. £32 per ton d/d. 

Sail Cake . , . . £4 10s. p<‘r B)ii d/d. 

Soda Causl ic 70% .. £17- £11) lOs. per tun, auuiordiug 

to (pud it S'. 

Soda Crystals . , , £5 os..£5 lOs. [lor ton ox railway 

d<‘pots or ports. 

Sod, .\eetato 97/08% . . £24 p(‘r lou. 

Sod, Bicarl)ouato .. £10 10s. per ton carr. paid. 

Sod. Bisulphite Powder 

li0/t)2%.. ,. .. £18—‘£19 per ton according to 

quantity, f.o.b., l-cwt. iron 
drums included. 

Sod. (.^dorattj . . .. 3tl. per lb. ♦ 

Sod. Nitrate rofd. 90% .. £13 .5s.- -£13 10s. per ton (vx 

Liverpool. Noiiiuial. 

Sod. Nitrito, 100O(, £27 p<n* ton d/d. 

Sod. Sulphide cone. |10/0.5 About £1.5 po'r ton. 

Sod. Sulphito, Pea Cryst. £15 i>cr ton f.o.r. London, I-ewt. 

kegs included. 

RUBBER CHEMICALS 

Antimony Kiilphido .. K.xpcaded to advance in symjKithy 
with the crude rnotnl. 

Holden . , . . . . .5,j(l.—Is. 3d. per lb., aceording to 

quidif.y. 

Criinscn .. Ls. 3d.— !<?. (id. por lb., according 

to quality. 

Arsi-nic^ Sidfdiide, Yellow Is. lid. peril). 

t’'Khniuiu Suly)hido .. 4.s. p('r lb. 

Carbon Bisidpliido ,. £24—£2tt K's. por ton according 
to quantity. 


Carbon Black .. .. Pi iees continue low but expected 

to advance in Lho Spring. Two 
or threi; oaso lota can now b<^ 
bought nt ti^d. por lb. cx wharf. 
For direct shipna'nt in quantity 
the price is about (*)d. ])or lb. c.i.f. 

Carbon I'etrachloridc .. £50 ])er ton, drums free. 

Chromium Oxide ,. Is. 3d. per lb. 

Indianilfbor SubstiUdcH, r 5(1.-- -7d. per lb. Dearer owing to 

White and Dark ^ inenra.sed co.st of rape v»>d oil. 

( Hood demand. 

Lamp Black . . . . 4bs. ])cr ewt., barrels free. 

Load Hyi>o sulphite .. 7Jd. per lb. 

Litho} ono .. .. £22 IOh. |xm' Ion. 

Mineral Rubber “ Kub- 

pron ’ . . . . . . £15 lO.s. per ton f.o.r. London. 

Sulphur .. .. .. £10—£12 jkt ton, according lo 

(pjality. 

Thiocarbauilido . . . . 2 h. 9d. p(‘r Jh. 

Vftnuil'on, pale or deep .. 3.s. 4d.—3s. tid. ixt lb. 

Zinc Sulpliido .. .. 75 [d." la. ikh ]’er lb., aceording to 

quality. 

WOOD DISTILLATION PRODUCTS 

All acetates command a gora! trade, but these' are tht' 

only j)rodue(.s in this .section •whi<’]i sliow ajy m-fivity, 

Ac(*tat(j of LiinC' - - 

Brown .. .. .. £14 lOs. per ton d'd. Demand 

active. 

Grey .. .. .. £21 per (on. 

Liqtior . . . . .. 9d. per gall. 32° '1'))', 

Charcoal.£7 5s.—£9 UK pi r ton. ac<u)idiug 

to grade and locality. Market 
steady. 

Iron Licpior .. .. Ls. 7d. per gall. 32 ' Tw. 

Is. 2d. „ 24° Tw. 

Rod Liquor . . .. Idd.—Is. per gall. 14/15*’ 9V. 

W^>od (Creosote . . . . 2s. 7d. per gall. T^tirefiiual. 

Wood Naphttiu- 

Miscdblo .. .. 5.S. p(‘r gall.., 90% O.B. Dull 

market. 

Solvent . . .. 5s. per gall. 10*^,-, O.V. Dull 

market. 

W'’ood Tar .. .. .€.5 -£t) per ton .-cordinp to grade. 

Demand not * 0 .,, ’ .iSK. Ample 
siipplk's. 

Browji Sugar of Load .. £47 ])ci’ ton. 3. 'uuiud actis'c. 


. TAR PRODUCTS 

Acid Carboli(v - 

Ciy-stals .. .. 7f,*d.—8d. peril). ‘-otter demand, 

and tinner market. Ixnidon 
prices ren/.’tod up to 9d. 

Crude OO’a . . .. 2a.—2s, 3^ per gall. Market 

not so g5od. 

Acid Orcsylic, 97/99 .. Is. lid.—2s. Id. 4)crgall. Demand 

still good. Market fimi. 

Palo 96% .. .. Is. lOd.- 2s. gall. Steady 

demand. 

Dark.Ls. 8d.—Is. lid. per gall. Steady 

btLsincss. 

Anthrocuno Paste 40% .. 4d. i>er unit jx-r cwt. Nominal 
price. No business. 

Anthracene Oil— 

Strained .. .. lOd.—lid. ])cr gjdl. Very qui»'t. 

Unst rained .. . . 8Jd.—9il. per gall. 

Benr.olc— 

Oudo 05’a .. .. lOJd.—Is. per gall, ex works in 

tank wagons. 

Standard Motor Is, 4A(I.—Is. (Id. jx'r gall, ex works 

in bmk wagons. 

Pure .. .. Is. 8;UL—Is. lOd. gall, ex 

works in tank wutfons. 

Toluole--90% .. .. la. 4|d.—Is. 7d. ['►cr gall. 

Pure .. ..Is* 8d.—Is. Hd. per gall. 
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Xylol forril. 

J’uvo 

(VoOHOlo- - 

Orcsylio 20/2-1% 
Middle, Oil 
llcHvy .. 

Standard Specification 
N’uplitha— 

Cnulo . . 

Solvent l)0/lt*i(i 
Solvent 

Naphthuleno (Jrnd«^- ’ 
Omiriod OreoKoti' Sfllt--! 
Wliizzcrd 4ir liot prc^if.seil 

NHV»l>tiudeno - 

Cry8tu!.-< nnd I'’l5ik<'d . 
niediutn vjolt 


2b. 3d. por gall. 
38. 8d. por gall. 


lOjd. por gall. Few inquirass. 
7Jd.---8id. per gull, according 

__I,. _I ■ .ir.A . 1 nf ■ 


ing to 
Market 


l-'yridin 


tM) '1 lo 


IfillVV 


grade and di»tri(;t. 
again wr'uke?-. 

. 8d.- ltd. pr-r gull. IletP'i- denuind. 
. Is. 2<l."J.s. .'3d. '• l^rices show ui» 

. Is. 2(1. -Is. 3d. J ward Icndeney, 

t<» - t7 1(M. J^'iianid n<tt so good. 
£1) ht.H. £12 por tun. Not nmcli 
inquiry. 

. £17 £18 jH)r loll. 

. r>2s. Cd.— o7h. (WI. per ton. Markid 
again weaker. 

18s. IDs. pel gall. Demand well 
inaintaiiKMl. IViee again ad- 
MUicod. 

I Is. !2s. (leeasiiaial iiujuiries : 

little l)nsin4's.s. 


INTHRMKDIATKS AND DYI-S 

llnsines.s in dyesladls lias incr«'as4‘d and ndleet.s an ini|iruve- 
nu»nt in tlio textik; (rad«“. (drit'rs have l.)(‘«-n ff.>r larger 
quantities than of laP'. I’llees i<*itiain (inn. 


In th(5 following; list of interinediati 
ineludo pa^-isages exot-pi, whei-i; oIlK'i'wist; 
Acctk’! Anhydride 05% . , 

Acid H. . 

Acid Napht.hioui(; 

Aeid Noville and W.nthm 
Acid SaUeylic, te<‘h 
Aeid Sulphanilic 
Aluniiniujn Cldoridc', an 
hyd. 

Aniline Oil 
Aniline Salts 
Antimony IVniaohloride 
Benzidine ., 

Benzyl (.‘hloiido 
p-Chlori»h(mol 
7>-Cidoroniliiio 
o-CroBol lU/ai^C. 


B delivt 
Slllt(.t|. 


•red [U'ieod 


Js. (id. por ll>. 

■Is. 4.1(1. por II). Idtt^o basis d/d, 
2s. .'id. per lb. 100% basi.s d/d. 

.JS. Kd. |Kir lb. 100^/,, ba-sis d/d. 
l.s. -Id. per lb. Steady demand, 
lotd. per lb. l00‘/i/ ba.sis d/d. 


m-OreSol 98/10011] 

p-Cro.sol:i2/.34®a 

Diehloranilino 
Itiohloranilino S. Ac 
p-Dicfdorbenzol 
l)i»'thylaT>iliiH‘ 


Dimotliyaniline 
Dinil roben/eiu 
Dinitro<!hl(tr)K 


Dirtitrol 



Donmnd 

l.)ein^\U 

. .ul ' 
yJyinH 


Diphenyl^ 
Moiu)cldiC'lx'nz<*l. 
artMtt#phtho} 
p Naphthol 
fl-Naphtliylarnino 
^•Naphthylaniine 
m-Niti'aniliiio 
/p'Nitraniliiie 
Nitrobenzgfie -. .. 

o-Njtrooh]a^b6^l|!ol 


Is. per Ib. d/d. 

Ij'd. —8.td. per lb. naked at woil^. 
7.}(1. -ltd. [for lb. nnk(Ml at works. 
Js. p(*r lb. d/d. 

4s. tkl. per lb. lOO')/, basis d/d. 

Is. 3(1. pfT lb. 

-1s. 3d. per lb. d/d. 

3s. per lb. iOO^/o basi.’t. 

4 ^d. per lb. 

moderate. 

28. Id.-— 2 b. 3d. per lb 
Tnodornto, 

2.S, Id. -- 2f*. 3d. per Ih.,,... 

3h. per lb. 

2 .S. Od. per lb. loO”/, l>asis. 

£73 per ton. 

A.s. per Ib. d/d., pueloiges extra, 
lotnrnable. 

2s. .'id per lb. d/d. Drum- extra. 
9d. p(‘r lb. nuked at works. 

£84 lOw. per ton d/d. ArK'a-u('(l in 
syinputhy with l>eiv/.ol. 

•t8/30'^(.'. 8d..9d. per lb. nak(‘d nt works. 

60/()8‘^C\ Is. 2d. per lb. naked at works. 

3s. 2d. per Jb. d/d. 

£03 per ton. 

2h. .'‘al. per H). d/d. 

Is. Id. per lb. d/d. 

Is. 4Jd. jM)r lb. d/d. 

48. pt r Ib. d/d. 
r>.s. 3d. per lb. (l/d. 

23. 4<1. per lb. d/d. 

">}d. -5id. peril). nak<'(l al works. 
2s. p;,*r lb. lOO^o bR.sis d/tl. 


Nitronapbthulene 
7J-Nitroi)honol 
7)-Nitro-(3-amklo-phenol 
w*Phcnyleno Diainino 
^-Phonyleno Diamino 

H. Salt. 

Sodium X'aphthionato 
o-ToInidiiio 
p-'roluidine 
m-Toluylone Diamiuo 


lljd. per lb. d/d. 

la. 9d. per Ib. 100% basis d/d. 

4h. C<1. fjer lb. 100% basis. 

. 4a. 2d. por lb. d/d. 

10«. 4d. por lb. 100% l>aaiad/d. 

2.S. 9d. per lb. 100% basis d/d. 
28. Od. per lb. 100% basis d/d. 
8^d. per lb. 

Ss. lOd.—48. 3d. per lb. d/d. 

4 b. Gd. peril), d/d. 


PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

'rh<* innikot is lifeless, vnlueH ivmaining at a low loveh 


Acid. Aeolic 80% B.P. . 
Aeid, Aeetyl Sali(“ylie 
Acid, 13(‘nzoie 


Acid, Boric B.P. 


Acid, Cainphorie. . 
Aeid, (4tnc 


Acid, Oallic 

Arid, l^yrogallic, C-rysl. 
Aeid, Suli(!yH(’ 


.Acid, Ttinnic B.l’. 
Acid, Ttti’taric 


Amidol 

Acetanilide 

.\iiu<loj)yiin 
Ammon. Benzoate 

Ammon. Carbonate B.P. 
Atropine Sulj)lialo 
BarbifoiiO 
Benzonaphlhol .. 
Biyiniith Sa4iTs 

TIUmulli Carbonate 
,, Citrate .. 

Salicylate 
,, Subnitrato 

Borax B.P. 


Bromitle.s- 


T’otaasinm 
Sodinm 
AiruMonimn 
Calcium Lactate 


Chloral Hydr'ute . . 
(3)I))roforin 
Crooauto t'ai bonabj 
(Jnai)ie(tl ('nrbonate 
HcNiiminc 


Tornat fopinc H ydro 1 m: 


£48 per ton. Market easier. 

. 3s. .')(!.-- Its, 9d. i)or lb. Easier. 

. (‘ominorcial acid 28. 6d. per lb. 
B.P. (juality is being aold^in 
Nmall lotH at 4«. lb. 

, {/rvst. £54 per ton. Powder''£58 
IH'.r ton. Carriage paid any 
station in Croat Britain. 

10.5. —21s. per lb. ^ 

l.s. (id. pur lb., less 5%^for ton 
lots. Market extremely fiiTn. 
Upward tendency. 

3s. p(T lb. for pure ciystal. 

Market fii’iner. 

O.s, per lb., for 28 Ib. lots. 

Pri(res qiiob'd from 28. 3d..Apor Ib. 
down to Is. lOd. for ton lota. 
Market lather weak. 

3s. jur lb. Market quiet. 

Is. Ud. p<‘r lb. less 5%. Much 
tiriner with more demand. Up¬ 
ward tendency, 

9s. per 11). d/d. 

2 b. 0(1. per lb. for quanti*. 

\'ery weak. 

13.5. Od. per Jb. 

3y. 3d.—3s. Od. per lb. according 
to quantity. 

£37 per ton. 

J2s. Od. p(*r oz. for English make. 
15 b. Od. per Ib. Weak market. 

G.s. .'IfU »pe*x’Jo. 

A stonily market. Prices a(»oording 
to quantity t 

12.5. 9d.—148. 9d. per lb. 

j|8. 4d.—13s. 4d. „ 

10s. 2d.~12«. 2d. „ 

10s. 9d.—128. 9d. „ 

Crystal £20, Pow<lor £30 per ton. 
Cnixiage paid any statiou in 
Ch-eut Bi'itain. 

Market very firm and advancing- 
Jl('av> inci'oaso in price oi 
bromine. 

M>d. lOid. jHjr lb. 

KM.- lO'd. „ 
ild. .Is. 

Pri(c8 vary over a wirlo rang* • 
C(*od Kngli.sli make can bo had 
from Js. 7d. to 2fl. 3d. per Ib. 

.‘Is. 9d. por lb. 

2s. peril), forewt.lots. Vorysteady 
Gs. j)er U). I-ittle demand. 

13s. p(;r !h. for cwt. lota. 

3s. Od.- 3s. IM. per Ib. for foreign 
makes. Weaker. Without much 
iiuiuivy. Large .stoelca. 


ve; 
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Hydroqulaono .. .. 48. 3dr per lb/ 'ForoJ^TOalo^ 

Iron. Ammon. Citrati^ B.P. Is. 1 Id.—26. 3d. per.lb., according 
to quantity. 

Magnotjium Carbonate-—. 

Light Commercial .. £36 per ton net. 

Mognesium Oxido— 

Light Commercial .. £76 per ton» le«6 2^ %. 

Heavy Coromorcial .. £20 per ton, leas 2|%. 

Heavy Pure .. .. 2 h.—2h. ’id. |.>or lb., according to 

quantity. Steady market. 

Moixthol - 

A.B.H. i-ocryst. B.P. .. 078. Od. Strong ij])wa»*cl movo- 
inont duo to disappointing 
.TapancBH <'rop. 

Synthetic .. .. 208.—358. per lb., according to 

quantity. English make. Steady 
demand. 

Mi rcurials . .. Very mucli Ormer in view of the 

rise in the price of quicksilver. 
Prices have been advanced by 
6d. per lb. 

Kcd oxide . . . . 58. 3d.- -.58. 4d. por lb. 

(!<nrosivo Hiiblunatc . . .3a. Od.— .3h. 7d. ,, 

White precip. .. . . 48. 7d. —48. 8d. ,, 

(.'uloriiol .. .. .38. lid. -48. „ 

.\Mhyl Salicylate .. 28. 7d.—28. 9d. per lb. for carboys. 

Weaker tlmn other KolicylateB. 

Methyl vSulpbonal . . 258, per lb. neglectcKl. 

Paraformaldehyde .. 38. Od. per lb., without much 

inquiry. 

Piiraldohyde .. .. Is. 4<1.—Is. 7d. per lb. in free 

bottles and ctisos. 

Plu'jiaeetin . . . . Op. Od. i:)er lb. 

I’lit na/onc .. . . Ss. pt>r lb. for cwt. loU. Spot 

pri(!oa much lower than forwanl 
offer.s. Firmer tendency. 

Pheno!f)litliaIein .. .. 7 h. 3i.I.- ■'•7.8. 6<]. per lb. Firm. 

l\»taHa. Bitartrato—- 
90/100% (Cream of 

Tartar) .. .. 8Rs. per cwt., loss 2^% for ton 

lote. Firm market. PriccH have 
upward tendency. 

PoliusB. Citruto .. .. Is. Rl.—^2s. por lb. 

Potass. Iculido .. .. lO.s. 8d.-—17 h. 5d. j>or lb., accord¬ 

ing to quantity. Demand con¬ 
tinues. 

PotiiHs. i\lclabi8ul[>bito .. 7td. per lb., l-cwt. Uogs included. 

I’otiusH. P<*rinanganate—• 


B.P. Crystel .. .. SJd,—9d. por lb. carriage paid. 

English make. 

<’ominorcial .. .. 8<1.—8id. per lb. carriage paid. 

English make. 

<7iiir)in(* Sulphate ., 2s. 3d.—2s. 4d. oz., in lOO oz. 

tins. Steady market. ^ 
KoKoroin .. .. .. Os. 3d. per lb. 

^hIoI .. .. .. 38. 9d. por lb. 

-^ilvi-r ])rotouuite .. 9e. Od. j)er lb. 

>od. Benzoate, B.P. .. 38. 3d. f)or lb. In more plentiful 

’ supply. 


riirato. B.P.O., 1923 Is. 9d.--2s. per lb., according to 
quantity. Much firmer in com¬ 
mon with other citrates. 

'K (i. Uypeaulphite—- 

I’iiotegraphic .. .. £14^—£16 per ton, according to 

quantity, d/d. consignee's sta¬ 
tion in I'Cwt. kegs. 

'’od. Motabisulpbito cryst. 378. Od.—flOs, per cwt. nett cash, 
according te quantity. 

>"d. Kitropruasido ,, 10s. per lb. I-osa for quantity. 

■’•"h Potass. Tartrate 

(Hochollo Stvlt) .. 70s. Od.—81a. Od. per cwt., a<;cord- 
ing to quwtity. ^ Market quiet. 


Sod. Salicyfate . - .. MarkOt firmer. Powder 28. 6d.- - 

28. 9fl. per lb. Crystal at 
2s. Od.—28. lid. per lb. Flake 
28. lOd.—38. 4d. per lb. 

Sod. Sulpbidc-— 

Itere rocryst. *. . . lOd.—Is. 2d. iwr lb., according to 

quantity. 

Sod. Suli>)iite, miby<lroii8 i‘27 10s. -£2H 10s. iKTton, accord¬ 
ing to quanlily, I-cwt. kegs 
imdudi'd. In large casks Cl per 
ton U'ss. 

Sulphonal.. . . .. IRs. Od. per lb. 

Tartar Emetic ., .. Is. 4<.l. per lb. 

n'kiinol .. .. .. l.3s. 6d.—15 k. per Ib. for good 

white crystal from ajowan weed. 

PERFUMHRY CHEMICALS 
Acetophenone .. * .. 12s. 6rl. per lb. 

Aubepine .. .. .. 13s. Od. „ 

Amyl Acetate .. .. 28. 9d. „ Choap(*r, 

Amyl Butyrate .. .. 78. 3d. ,, 

Amyl Salicylate .. .. Ss. 3d. „ 

Anethol (M.P. 21/22^ C.) 4s. 

Benzyl Acoteb* from Chlo- 

rino-free Benzyl Alcohol 38. 3d. ,, 

Benzyl Alcohol fixio from 
Chlorine .. .. 38. 3d. „ 

Bonzaldehydo free from 

Oldorine .. .. ,38. Od. ,, 

Benzyl Benzoate .. 3.s. Gd. „ 

Ciniiainio Aklehyilo 

Natural.. .. .. 1.5a. Od. „ Ohoaper. 

Couraarin .. .. 20s. ,, 

Citronollol .. .. iOs. ,, 

Citral .. .. .. 10.S. ,, 

Ethyl Crnnamato .. l5s. ,, 

Ethyl Bhthttlate .. . . 38. !)d. ,, 

Kugenol .. .. ..Iks. „ 

Cioraniol (Palmorosn) . . 35a. 

Geraniol .. .. .. 1 Is. 18s. Od. pi.*r lb. Advanced, 

Heliotropino .. .. 8«. 3d. per lb. 

lao Eugpnol .. .. 1.58. 9d. „ 

Linaloi e.x Bol-* d<^ Bose . 228. Oil. 

LinaJyl Acetate . . .. 228. Od. ,, 

Methyl AnthraniUite .. Os. tkl. 

Methyl Benzoate ., O-s. ,, 

Muek Ambretto .. .. 528. Od. 

Musk Xylol .. .. IOh. 

Nerolin .. .. .. 4s. „ 

Phenyl Ethyl Acetate ,. 128. 6d. „ 

Phenyl Ethyl Alcoliol .. 10s. ,, 

Rhodinol .. .. .. 57s. Od. . 

Snfrol .. ,. .. i«. lOd. „ ' 

Terpineol .. .. .. 2s. 9d. 

Vanillin .. ., .. 268. 3d.—20.8. G<l. per lb. 

ESSENTIAL OILS 
Almond Oil, Foreign 

R,i*.A. . . . . . . 15s. Otl. per lb. Dearer. 

Anise Oil .. .. .. 3s. per lb. Firmer market forward. 

Bergamot Oil .. .. lOs. per Ib. 

Bourbon Goranium Oil .. JI5s. „ 

Camphor Oil .. .. 75tr. per cwt. 

Cananga Oil, Java .. fls. 9d. per lb. 

Cinnamon Oil, Leaf .. O^d. ]K>r oz. 

Cassia Oil, 80/85% .. 9s. 3d. per lb. 

Citronolla Oil— 

.Tavtt 85/90% .. ..53.3d. 

Ceylon ..3s. 9d. „ 

Clove Oil .. .. .. Ss. 4Jd. „ 

Euc.aly]3tu8 Oil 70/75%.. 2s. 3d. per lb. 

Itavendor Oil— 

French 38/40% Esters 26^ per lb. Advanced. 
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Jjeirion Oil 
I Oil , . 

Oriin;^o Oil, Sw^-d. 
OM«> of Kr)Hf Oi!- 
Hulyurinn . , 
Arintoli/vj> 

1‘ijlum Oil . . 

l.VjiixTininf Oil 

VV%iyn<‘ < iuutily 
Juj)i\llCSi' 

Potil.<'taiii Oil 
.SunHal (hi 

My'soi'i' . . 

Aiiftf raliati 


.. : 1 k 4i\. „ 

. . 2|«1. per <»/.. 

. . I:Im. ]h'|‘ Ih. i\ilva!i(‘'<-tl. 


. . 27 k. ({ 1. [XT ()/. 

. . 2:W. 0,1. itz, 

.. iHs, 0<1. p»T )1>. \ .short 

*Mtpfily. 


T.'k. [H'r II). 
2 Is. jx-r ll>. 
20.-;. per !!►. 

oifcicil. 
lOs. f«‘r II). 


A(K’)Hii-i (I .)s. jMM’ lb. 
hut \'<T>' lilt If' Ix'ing 

.Aflviiiicrd. 


. . 2.'is. |M‘i' Ih. 
. . 2I.S. p»‘r Ih. 


PATENT LIST 

llif Klv-pii hi thw llwt are. in (he rawe of ApitlinitloiiH for Palmt 

thfMo of iipplh atloiw. hiiiI in tiie <'ii.'J() «>f Onini)|.!t<) Snedlleatlo/is aceo. ted 
thOHu of Ihij Olllcl.'il .Tolirnals in whioli (lie nco'iitiinre Is ninionnrnil fV'Oi* 
plelo Spr-fillcjiMorw tliii.H ndv.'rtiard as acccfil'Mi am oiwii to insprrdion at 
the Patent linriiwilalrly, niid (n c>]>fii>.-<ition tnm' liixl. ; th<*y 

ary on .sale at Is. eio h at th.* Pafent Olilia'. Sale Ihancii, Quallly Court 
tdianccry bine, J,on<lon, 1;'. day.s alter the dah. ijven. ’ 

I.—Appikafions 

Atidn-w.s. Cnidin;; powdiTi'fl iimlfiial. 7027. Mur. 20. 
Rfchholfl. Outlohtu HUfl Knrplus. IVodiif-tioii fit fiiud- 
KioHH. 7740. Mar. 20. {flor., 20..'1.2;h) 

Oainphf'II. Sf'jmriiLinj^ Kulid-s Irf.in lifjuifl.s. 7710. Mur. 20. 
Ouiistnu and H»*nifry. IT.sr of nflsorhi'iit .sul»s(ain’<'s. 
SOOO. Mar. 20. 

Krn.sl. Mamifacl uiv of l)im»'(allif; I h»“rinosta(s. 7H4:i. 
Mar. 27. (Ocr., 28.:i.2:i.) 

Oruhain. Apparafus for .sr('>ar»diiit( yascs frcjiu liqui^ls. 
7708. Mar. 20. 

Marks. 7004. AVc 11. 

Marks. C'cntrifu^al apjiaraf us. 7(k».7. Mar. 2.7, 

Mayhow and Hatiisay. (Jriiidintx, iiiilliuir. ainl [lulverisin^ 
apparatfi.s. 7700. Mar, 20. 

]'-.*hrc! 1. AppliatH’fs for so[)ara( in;:: lifpiids etc. 7722. 
Mar. 27. ^ 

Sf'liy.inaJi. .\[i^iaratu.s for insr int<'ifhan;_n* tif hoal. 

7010. Mar. 2.7^ (.hily IK. I02:i.) 

Soc. (’)iiMiif{«‘ flo la (h-ando-f^iroisso (.\/.ol»‘ <t IVoduils 
(M)imi(pics). Jp>ri{i< a( ion of uasrs. 7007. M.ir. 20. (Kr 

4.0.2;(.) g 

I’rhaiii. ‘fffyjdna'nt of ;.;asis I'lc. 7IS7. Mar. 21. (Fr., 

i;i.2.2:t.) 

I. --CompIdc Speclflcaflons Accepted 

:il.807 (1022). Ni('Js;‘n and Lainy. Rotary r< toils. Uilns. 
<.lry<'r.H, or Iho liko. (212.001.) 

:14.477 (1022). R^-ynolds and Hivuvin anil Dickiii. ( Jrind- 
ing-inills. (212,078.) 

(1022). Dorr (7). 'I'l-oatincnt of [mips. (11)0,727.) 
37.4 11 (1022). Tanior. k'ni nia rs. (213,0 14.) 

S7(»0(l023). Munkhri<l;io Iron and Stool Co., LulKifson 
anfl Rrown. (213,110.) 

12.K!M> (1023). Yonn;^ and Croom . CniKhinv? nuu hinos. 
(213.171.) 

03 (1024). bawf's, Apthorpo. and ('atuhrif|g<* and Paul 
Instrinnont Cfi.. Ltd. (213,210.) 

II. —Applications 

Box, l>a^■ios. and 'I'liompson. 8o[)nra(in,;^ fuol from ashes, 
olinki'i*. oto. 74o7. Mar. 24. 

Hnin. AlannfacdUH' of hrifinottc.s 707tl. .Mar 28. 

(Kr., 10.4.23.) 

(’uttf'r, [)rovv, and Duni'alf. IVoot'ss for nuoiufacturr* of 
aotivo nbsorbin[j{ tarbon ajul phosjdiorio acid and its oorn- 
poundH. 8048. Mnr. 2'.). 


Donakl. Drying- [hhCk oto. 7380. Mar. 24. 7812, 7813. 
Abir. 27. 

Irnray (C’urti.s). CarbofUKation of ooal. 7702. Mar. 24. 
.Marks (lV‘o|>|os Saving ami Tnist Co. of Pittsburgh). 
Itooovorint; lu'ut. ot fnolH at high tf'mporaturo.s, and roooveriiig 
fuMihlo Holids in niolle>n condition. 7004. Mar. 25. 

.Mans. Draining and pro.sKing pent. 7848. Mar. 27. 
Po\vcr-(}a8 Corj)., ami Rainbn.sh. Produotion of (tonibus- 
tiblo gaMOH and <roko from bitnniiiious fuel. 7750. Mar. 20. 

Itainago. J^owdinjiiM'raturo distillation. 7483. Mar. 24, 
(I'.S., 0.4.23.) 

Uofords. Liquid fuol. 7700. Mar. 24. 

Soi-. ('hi!nif|uo do la Orando-J^aroisMo. 7007. Sec- I. 

Soo. Framyiist* dcs Clyof.a’iiios. Profliiotion of n flof^oloriKing 
and <li‘odurant bhiok ooiaposition. 7800. Mur. 27. (Fr., 

L7.2:i.) 

Urbain. 7487. AVo 1. 

II.—Complete Specifications Accepted 

U)41 (102,3). Davies. CarboniKalion of ooal. ligniio, ot<*. 
(2i:i.04l).) 

1074 (1923). Stalli. Distilling pfdroloum or minonil oil 
from oil slude.s, bltiiminous coal, oto. (213,040.) 

7078 (1023). Perry. Apparatus for distilling carbonaceous 
-niatiriul. (213,100.) 

87n8 (1023). Borl. Producing mixturoM of oil and coal. 
(107,408.) 

2:1.00.5 (1023). Bloxinn (A,41.. fOr Anilin-Fabrikation). 
Manufac ture of charcoal. (21.3,107.) 

IV. -Application 

Soc-. of Chemical Industry in Basic, Manufacture of 
inriigoid dyestuffs. 7022. Mar. 25. (Swiss, IS.7.23.) 

IV. - Complete Specifications Accepted 

27,:.15l (1922). Poma and Pcl)c:‘grini. Process for tho 
mauul'acturc of H acid (amino-naphthol-disuJphonic- 1, 8, 3, 
0). (100,114.) 

34,308 (1022). Slmnuan, Sidcrlin, Adam, ami (las Tdght 
and C(;kc Co, Sec XX. 

V. —Applications 

Case, (larrow, and Xovoerctes, Ltd. 'rn.-aling fibroii.s 
materials. 7823, Mur. 27. 

Drcyfu.s. Manufacture! of arliticial tex( ili! products. 
8079. Mar. 29. 

Faust. Maiiufivctmo of artilicial fihre-s, silk, clc!. 7870. 
Mar. 27. 

Hilton. Decorating fabrics from solutions of cellulose 
etc. 7772. Mar. 27. 

Hnebnor. I’roduclion and utilisation of viscous solutions. 
7882. Mar. 28. 

King'.s Patent Agency (Dutyca). Artificial fabri<-s. 7041. 
Mar. 28, 

\'im‘kc. (.‘ork prodm ls. 7440. Mar, 2-1, 

X'irickc. ComiHisii ion cork. 7411. Mar. 24. 

V. -Complete Spccificadons Accepted 

34.008 (1022). McHnc. Kxtraction of colluloso from 
bamboo, bagasse, and other fibro-S. (213,003.) 

11,000 (1023). Tx'vv. Production eif artifu-ial fllamonts. 
(21.3,138.) 

VL—Applications 

British (‘otlon and W'ool Dye-rs' AMsyK iMlieai, and Hobinstai. 
Printing yarns e-tc. 7172. Mnr. 24.* 

(4cig3‘ .So<‘. .Nmai. Dyeing oj- printing on aectyl <!ollulo«e. 
7817. Mar. 27. (Ccr.. .3L:i.23.) 

Mairesse-. (’olour [irinling U[Km tt'xlilcs, IcatlicrH, clr. 
7430. Mar. 24. (Kr., 24.3.23.) 

VI. - Complete Specification Accepted 

10,187 (1023). .Sehltimjic. Tlunk-dycing and like machiiic~. 
(20L.7tM.) July 31. 

VII. Applications 

(fok'y. Rediiclion ej carbonalcH or bi-carbonatos. 7427. 
Mar. 24. 
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Ooloy. Reduction of yulplmti'S. 7428. Mar. 24. 

Uuttor, Drew, uiui Uunodf. 8048. >Vcc 11. 

Hcnkol ei (/ii.*, Mamifnfturt* of rnoukliuj^s of solid 
oluMo alkali siUcatcw. 7875. Mar. 27. (Gor., 2.6.23.) 

Kasfluor. Mamifa<’luro of nitric a<'id rtc. 7484. Mar. 24. 
Cor.. 31.3.23.) 

Mcvcrhofor. Process of jiroducio^ inorj^amic acids. 7862. 
lar. 27. (Gcr.. 28.3.23.) 

'Complete Specification Ape^i t<^tl 
.7430 (1923). (Viisc. I^rjmufactur<‘ of acitadc of alumina 
>y electrolysis. (213,088.) 

111 .—Application 

(^iclicinailki (VV'c.stiiighoiise Lamp Oo.). Applifuitioii of 
ijiiisluoent coatings to vilr(‘ 0 \is objects. 804(t. Mar. 29. 

111.—Complete Specification Accepted 

34.651 (1922). Vivian. Ikying china clay. (212,986.) 

\.—Applications 

King. Ilard-.setting oomposiliojis. 78.56. Mar. 27. 
Rekoj’d-Zcmont Jncliistrie (Jes.. and 'Vct^ais. M.amifacturo 
il coiH-ndes anil mortor.s. 7620. Mar. 25. 

Complete Specification Accepted 
17,139 (1923.) CullcrU'r. Treating rnnrblc to render it 
TMiisliicent. (202,282.) 

V Applications 

I'olcy. 7427 and 7428. AVc VML 

Metallbank und Mctallurgiseli(' t>cs. A.-G. Allovs and 
M. laU 7.519. Mar. 24. (Ger.. 31.3.23.) 

Koiah'lli. 'resting corrosion ot f«‘m»us etc. materials. 
Mar. 26. 

Coinpicte Specifications Accepted 
28.618 (1922). Jackson (Stic. Anon. J. (’ock<'rill). Troal- 
of ores (ronlaining iron or, other metal. (197,903.) 
.‘G.titJO (1922). OTkuiovan. Hardening steel articles. 
2<i.7.o;t7.) 

<1. -Application 

r<uirbaix. Prodiiclion of ozone. 7973. Mar. 28. 

\l Complete Specifications Accepted 

4S13{|923). Wcissmanii. ]>yc<dls. (213,082.) 

:.t‘»9 (1923). (’ruse. .SVr. VH. 

Ml. Applications 

liccliliold, Gntlohn. a7ul Ivarphis. 7749. tScc 1. 

Lrav. Maimtacturo of oil from v'iilc»inizcd niblx'r. 7601. 
M;ir. 26. (llclg. 18.J2.23.) 

I'raiicrsooni nnd CJa.'^lini Hctiniijg fats and oils. 7907. 
.\!:ir. 28. (Italy, 20.1 1.23.) 

I'tjiiike. {’ooliiig-appaiatuM for prixhictioti of erystalliscil 
•w;i[. jioud<'r etc, 7.738. Mar. 2.7. 

I’omliai.v. 7‘»73. .S'rr- .M. 

\!l. Complete Specification Accepted 

31.743 (1922). I'ctroff. S,'o XX. 

Mil. Application • 

King. Paints. 78.57. Mar. 27. 

MV. Applications 

Hiay. 7691. .S'.r. XU. 

Ihtmar. Mamihicturf of india-rubber i4c. articles. 7841. 
M.tr. 27. (Aii.stria. 9.4.23.) 

l>itJoai'. Mnnufueduro of ccllulo.s('-cHoulchoiu^ prodin-t.s. 
TM.i. Mur. 27. (.\iistrirt. 9,4.23.) 

l7:uht'V and Skipscy, VulcanisatioJi of ejioiitehouc. 
■''18, Mar. 26. 

\V. Applications 

I’litish .American 'robiicco Co. (Tloc-klcy). Obtainmont of 
l>iM,t(>(l rejirotluetions of pliotogi'apbs on metal. 7826. 

V:if. 27. 

.Mali'osse. 743*}. iSVc VI. 

\V. Complete Specification Accepted 
-2.(29 (1923). -TToffmans. (.’ooling and drying glue, 
b'liii, and tho like. (213,190.) 


XIX,—Applications 

Andci’Son and Karf)inskv. Mamifaetnri- of butter, 
7606. Mar. 25. (Pr., 16.4.23.) 

IWJrliffi*. Piirili(aitioii of Wiisti* t niiirnl.'<. 7563. Mar. 25. 
Sonstliagen. 'Freating ehoeolalt* etc. 783.7. Mar. 27. 

XIX. - Complete Specifications Accepted 

17,560 (1923). S<-hoen. KloiirM etc. (20;i.6(il.) 

1921 (1924.) Oeelereo. WatiT-jiurifving apparat us. 

(210,4.38.) 

XX. —.Applications 

34,368 (1922). SImnimn, yiderfin, Adam, and t.Iax Light 
and (/oke C<i. Maniifac'tnre of ^irganii- eompoiinds by 
rcaetiouH inv'olving repla<a*ment of Kulistitueut alums or 
groups with H(iuid n-agiags. (212.970.) 

34,743 (1922). Pelroff. Sc'panding oxiilisc<l fatty aeiiis 
from non-oxidi8<‘d fatly arads. (212.{KMh) 

XXL—'Application 

A.-G. fiir Aniliii'Fahrikation, and AVilrnanrrs, Nogatiw.s 
for }‘)hotoinr<hnnienl printing. 7754. Mar. 26. 


TRADE NOTES 

Official Trade fnfelliKcnce 

The ITepartmcrit of Overseas Trade, (Oevelopiiienf 
and Intelligence, 35, Old Oneon Street, London, 
S.W. 1) has received the following enquiries foi- 
British goods. BritLsli firms may oldain further' 
information hy applying to the Depaitniont and 
quoting t he speeilie referenc e numher ;— 

Argentina : Aluminium, ehinaAvare, earthenware, 
iron, cutlery, glassware, pajeer, jcaint and varnish 
(391) ; Australia : Iron and steel (353) ; Hardware, 
paint (Official Secretarv, Commereial Bureau, 
Australia House, Strand, \V.( 1. 2, No. 412/7/1 /I /222) : 
Canada : Brass foundry, hardware (355) i Builders’ 
hardware, paint, eiillery, eroekery (35S, 359) ; 
f’lumhing supplies (13,39(>/E.f)./(i.O./2); Chile : 
Earl hen ware, hardware (393) ; Dominican. 
Republic: Soap (394) ' J-iggpt: Leather (Inspecting 
Engineer, Egyplian and Sudan (iovernments, (Jiieen 
Alum’s Chambers, ].ondon, S.W. 1); Latvia: As- 
iiestos packing (HS42/F.fv./M.C./2) ; Netherlands 
('utlery, leather (3(10) ; Bras.s tubes (3(iS) : Silk 
(370); New Zealand: Artilieiat silk (3(iO) ; AVo/eit : 
Chemicals (375). 

l-orcisn Company News ^ 

The Soeiete do Sole Artiliciclle de Tuhize has 
acquired at Lyons a large area of land for the con¬ 
struction Id a factory for the manufacture of cellulose 
acetate silk by its associated com]iany. La Celaiicso 
Franeaise. I’laut to produce .500 kg. of artificial 
silk pi'r day will be installed at fir-st, but the plan.s 
jirovide for an ultimafe daily jirodiiction of 4()(K) kg. 
The jirodiufiion at Tubi/.e is now litXK) kg. per day of 
(aillodion silk, and 500 to ()0t> kg. of visiaise silk, 
and in 1924 it is c.xpeetcd to produce a total of from 
8000 to 9(KK) kg. per day. Tlic production of associ¬ 
ated companies eomprises 1500 kg. ])erday at Snrvaar, 
25 kg. |X’r day at Tomafzcw, and (iOO kg. per day in, 
America, where ]>roduelion is increasing rajiidly. 
The problem of dyiung ccllulo.so acetate silk has been 
solved and at Lyons the dyers are taking great 
interest in it. 
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Owing to the amalgamation of- the Sooi<5t<5 Industri- 
clle (111 Celhiloido with the Society G^nirale pour la 
fabrication dca raati^res plaatiquca, the new conijiany 
will bo entitled Sociijte Industrielle des Mati^res 
I'lastiques. 

Santonin 


Kcferred to reparation supplies available, 26 (all 
dfealt with within two days of receipt). Outstanding 
on March 31, 1924 , 22. 

Of the total of 531 applications received, 475, 
or 86 per cent., wore dealt with within 7 days of 
receipt. 


The Eastern and Ru.s.sian Trading Co., Ltd., has 
sent a booklet and other literature, describing the 
properties and production of santonin, a valuable 
anthelmintic obtained from Artfmisia cenon, a plant 
w'hich grows alnindtuitly in Turkestan. Some of the 
literature received describes tests carried out by the 
Pharmaco-'rherapeutic Institute, Leyden, on “ santo- 
IXTonin ’ : the te.sta .seem to show that this compound 
is inadvisable as a substitute for santonin. 

Trade liifiirmatlon 

J/«.s’.<.rs. Williams Bros. Co., of Hounslow, have 
sent a scries of pattern cards illustrating the wide 
range of colours for all purposes which they manu¬ 
facture. .Special jirominenee is given to the Nigro- 
sincs and Blacks with whicli this firm is jiarticularly 
associated, but all kinds of colours for varnish, 
lacquers, wood, leather, polisht's, inks, soap makers 
and dyes for a variety of te.xtiles are also made. 
Colours arc jirovlded for lake makers suitable for 
use with any material or solvent, and a s[a'ciality 
is the supply of harmless colours for food.stulTs. 
Careful matching to rc'quirenients is undertaken 
by a special staff, and Mi’.ssrs. Williams are glad to 
supply special lists on applic.ation. 

Messrs. Meldnims, LuL, of Timperley, near Man¬ 
chester, have s(uit a leailet (P. D. Supplement) 
describing the Meldrum forced draught furnace, 
which was the pioneer in steam-jet furnaces 35 years 
ago, but which has been continuously improved. 
Special features claimed for these furnaces are their 
sturdy const i-uction, efficiency, adaptability to all 
types of stcam-bdilcrs and the'r ab'lity to utilise 
all classes of fuel. Messrs. Meldrums have introduced 
a new design of acid pump in Meldrum metal jiroof 
against mineral acids at any strength or temperature. 
The new design gives greaterellicienoy and a iiamphlet 
(C 25/tl) is su|)plied in which a grajih is given showing 
the relation between head and output at different 
speeds, together with a table giving lifts, capacities 
and speeds of immps from 1 to 6 in. 

Dyestuffs (Import Kegulaflon) Act, f920 

The following statement relating to apjffieations 
for licences under the Dyestuff's (Import llegulation) 
Act, 1920, made during March has been furnishecl 
to the Board of Trade by the Dyestuffs Advisory 
Licensing Committee. The total number of applica¬ 
tions received during the month was 534, of which 
415 were from merchants or importers. To these 
should be addtal 17 cases outstanding on March 1, 
making a total for the month of 561. These were 
dealt with as follows ;—■ 

Granted, 420 (of which 380 were dealt with within 
7 days of receipt). 

Referred to British makers of similar products, 
83 (of which 09 wcni dwlt with within 7 days [of 
receipt). m 


PUBLICATIONS RECEIVED 

Tun PiiocEKui.vcs of tiik Institution op Mkchanioai, 
Knginkehs. A’o. 6, 1923. l‘p. 977—1202. London; 
The Institution of Merkanieal Bnyineers. 

Testki) Metiiou.s op Mineral Analvsis. 7?;/ B. T. Kitto, 
icit/i a foreword bp Brnedict Kitto, F.I.C. Pp. 127. 
London: II. P. and (f. Willierby, 1924. Price 74. 6(1. 
Lu.ncr and Keane’s Technical Methods of Chbjhoal 
A.vai.ysis. Second edition, edited bp Ghaulbs A. 
Keane, D.Sc., Bh.D., and P, 0. L. '/’uorne, M.A., 
M.Se. Toi. /. Pp. 4(.r-l-7(M. London: Curney and 
Jackson, 1924. Price £3 3.1. 

Colloid Chejiistiiy. Wisconsin Lectures. By Tue 
SvEDREiio. Pp. 2ii5. Ajne.rican Chemical Society 
Monocjraph Series. New York; Chemical Catalog 
Co., Inc., 1924. 

Fuel Oils and their .Ii'pucations. By H. V. Mitouell. 
Pp. xii + 171. London; Sir Isaac Pitman and Sons, 
Ltd., 1924. Price 5s. 

Annual Beports of the. Society of Chemical Industry 
ON THE PltOOIIESS OF Al'FLlED CuE.M 18 TRY. Vol. vUi., 

1923. Pp. 013. Edited hy T. F. Bubto.n. Price 
7s. Od. to nieinhe.rs and 12.i. Gd. to non-me-mhers. 

Report on the Commercial, Industrial, and Economic 
Situation in Italy, Vccemher, 1923. By J. H. 
Henderson, O.B.E., and H. C. A. Carpenter. 
Vepartment of Onerseas Trade. Pp, 96. London: 
II.M. Statiiine.ry Office. Price 2.i. 6rf. 1924, 

Report on the Trade, Industries and Economic Con- 
DiTio.ss IN PdiiTuoAL. By S. 0. Ihvino. Duxirtment 
of Orerse.as Trade. Pp. 43. II.M. Stationery Office, 

1924. Price 1». Gd. 

The Mineral Industry of the British Empire and 
Foreign Countries, Petroleum and Allied Prip 
ducts. 1913—1919. Imperial Mineral liesonrees 
Bureau. Pp. 290. H.M. Stationery Office, 1921. 
Price 6s. Gd. 

Third and Final Report of the Mine Rescue Apparatus 
Researcu Committee. Advisory Council, Jle.parf- 
ment of Scientific and Industrial liesearch. Pp. vi i 
32. II.M. Stationery Office, 1924. Price Is. 

Report on the EcoNoino and Financial Conditions in 
Beloiuji, ilpcEMDF.n, 1923. By J. Picton Bagge, 
together with an Anne.t on the Economic Situation in 
the Omnd Jhuhy of Luxemburg. Vepartment of 
(hwrsexis Trade. Pp. 112. H.M, Stationery Office. 
1924. Price 3s. 

Sp.c'ond Report of the Cojimittee on Contact Catalysis. 
By Wilder D. Bancroft. Iteprint and Circuhr 
Series of the Natiomil Besearch Council, Number 66. 
I'p. 801 — 841. Washington; National Besearch 

Council, 1923. Price SO cents. 

Refractories for Eleotmio Furnaces. Published by the 
American Electrochemical Society, Pp, 94. New 
York; Columbia University, 1924. Price #1. 
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EDITORIAL 


T he discussion and consideration of the schemes 
for Chemi.stry House proceeds with that 
alacrity whicli is possible when complicated 
;iihI revolutionary ideas are evolved which affect 
siinic ton thou.sand chemists. No doubt there are 
SI lino w ho wish and intend that some definite step be 
(11 lion at once, no doubt there are many whoso 
imagination is only fired by such a scheme to an 
i xtoni which produces a slow and low-temperature 
carlKmi.sation. The scientific spirit which pervades 
I ho majority of chemists tends to a careful and 
iiioiliodieal study of the problem in a tranquil frame 
Ilf mind free from every trace of passion, and rvith no 
fooling of surjirise or prejudice because the scheme is, 
nr is not, the offspring of some particular individual 
nr body or is, or is not , approved by bodies only 
indirectly ooncomed. The great majority of chemists 
idroadv favour the scheme, the details are as yet 
kiinn ii only to a few and when the details are dis- 
olnsod and approved by a council or a committee 
wliich has the confidence of the great body of chem- 
i.sts the force behind the scheme—^if any further force 
is needed—will steadily increase. No question of 
iimonr pri/pre on the part of those who have propoun¬ 
ded soliemes which are accepted, rejected or post- 
I'nncd, need enter into consideration. All those who 
blue been or are now busy with the .scheme are 
devoting their time and energy unselfishly for the 
coinmoji good. The resolutions passed at the Club 
ill last Monday’s meeting show how great an advance 
bill been made in the la,st few years. 

* * * 

H ow many perils do environ the man that meddles 
" d b cold iron! The engineering section of the 
Ibitish Empire Exhibition shows that chemists have 
meddled with cold iron to some purpose. Wo do 
lint remember that we have ever seen any pure iron, 
blit pc assume that it is a disappointing material. 

I be introduction of carbon into it is so long past that 
tbc‘ niemory of man runneth not to the contrary. 

I be introduction of luamgainese, molybdenum, nickel, 


chromium, vanadium and titanium is due to the 
chemist as is the scientific investigation of the effect 
of the varying proportions of carbon, .silicon, sulphur 
and phosphorus. Will the fulness of time give us 
a new metal ? We have delved into the bowels of 
the earth to a distance of a few thousand feet and 
the geologist can assure us of the nature of the rocks 
for during a vertical distance of perhaps half a dozen 
or ten miles. Wo are apt to assume that what we 
know is a fair sample of the bulk, and we have often 
seen calculations of the relativi! proportions of the 
elements and how much is contributed by those 
of odd, and of even, atomic numbei-s. But we have 
every reason to think that the T per cent, or whatever 
it Is which we know is not a representative sample. 
The rocks at the surface have a density of aliout two 
and a half ; the earth as a whole has a density of 
twice as much. Wo can no more judge of the nature 
of the earth from the thin skin we have observed 
than we can judge of the British Empire Exhibition 
from the firrt restaurant visited. Next week we 
shall give a long account of this great achievement 
in the Special British Empire Exhibition Number 
which we are now' engaged in preparing. 

* ♦ * 

The la.st days before the opening of the British 
Empire Exhibition are upon us. There is feverish 
activity in all the wide spaces of the Palace of Industry 
and the last exhibits are lichig delivered in lorries, 
carts, trains and any means of conveyance that 
can find a way down the crowded aisles. The dig¬ 
nified and continuous front of the exhibit of the 
chemical industries is adorned with the effective 
frie-ze depicting familiar operations in the chemical 
world, industrial and scientific, and tall, handsomely 
gilt columns with lotus capitals border the thorough¬ 
fares, bearing embiems appropriate to the particular 
industries before which they stand. The exhibit 
relating to pure science is—but that must await the 
official opening and our Special Number, there arc 
so many good things. 
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THE FERMENTATION OF CACAO 

By A. W. KNAPP 

ft in not possible by refcrciioc to published reeoi’ds 
io eoinpilo a complete .scientific explanation of the 
fermentation of cacao. Many planters know how 
to carry out the proce.ss to the satisfaction of the 
buyei's of cacao beans (as the seeds of th<' cacao 
tree are called), but those nho superintend the work 
on the cacao estates hav(^ generally lacked the 
training and equipimait to inve.stigate the theory 
of the subject. On the other hand the scientists 
in 10uro])e. seldom have an intimate knowledge of 
the process, and are unabli! to obtain the fresh seeds 
on which to experiment. Kven if they had the 
kmiwledge and the m.iterial, they would .still find 
it <liHicnlt to Jay down the bi'st conditions to maintain, 
u.s the cocoa and clnxolate manufacturers as a body 
Innc never stated exact l,\ what they wa)it. However, 
they do go so far as to indicate a prefm-ence for 
fermented eacaio by ])aying more for it than for 
nid'ennented cacao from fhe .same country. 

Now that we have Agricultural Colleges in Trinidad 
and other Iro^iiiail places we may expect to see great 
advances in this subject, as then' is no doubt that 
a well-equipped bio-cliemist on tlu^ spot eoidd unravel 
many of the 7 iroblems in a short time. It is 2 )roposed 
fo give a critical revieiv of fhe jjosition a.s it stands 
to-day, together with an account of .some ex^ieriments 
of the author. 

TttJ! (t.ic.vo Sued or Be.vn 

The fresh seed consists of two folded fleshy cotyle¬ 
dons and a white radicle (germ), enclosed in a leathery 
akin. As taken from the jiod it is surrounded by 
a whit ish mucilaginous pul^i. 'I’here, are two distiiud 
kinds of seeds, those from the Criollo variety of 
tree and those from flu' T'orastero variety. The 
jirincipal diflerenee is that the Criollo beans are 
white through(.mt, whilst the Forastero are jiurjile. 
As over ttOjier cent, of the world's cacao is Forastero, 


if they have been fermenterl, this was probably the 
original object of fermentation. It is an easy way 
of getting rid of the pulp. In Ceylon, where the 
pulj) is removed by washing, it is first loosened by , 
fennentation. 

The amount of jnilp on the seeds varies with the 
season. 'I'he 7 )ulp contains about 80 per cent, of 
water. Roughly speaking, 100 lb. of seeds fresh 
from the pod, "if merely dried, lose about 61 lb. 
of water. During fennentation they lose about 
11 lb. by evaporation, and 13 lb. of a liquid, known 
as “ sweatings,” runs away. On drying the fer¬ 
mented bean a further loss of 40 lb. by evaporation 
occurs, making a total of C4 lb. According t(j 
Hudson'^ from 100 lb. of fresh beans one obtain.s 
39 lb. of uidermcnted cacao beams of commerce by 
merely drying, or 36 lb. of fermented beans of com 
meree by fermentation and drying. 

The beans may be fermented by btmg jmt in 
heaps or in boxes, the latter being the more usual 
method. The bottoms of the boxes arc usually jx'r- 
forated to allow the “.sweatings” to run away, 
and the beans are generally covered with a layer 
of plantain leaves. The beans are usually ttimcd 
from one box to another onrre a day, or every othci' 
day. The temperature of the mass rises, and the 
])ulj) breaks down and jrartly runs away. With 
Fora.stero cacao after six or seven days the jnilp 
on the outside of the beans is a dirty brown, and thir 
jrlanter judges whether the cacao is fermented and 
ready for drying solely by observing this colour. 

Furmentatiok op the Puu' 

The following analyses of the “ sweatings ” (made 
in Messrs. Cadlairy's Research Laboratory mainly- 
by Mr. R. V. Waclsworth) give-, a good idea of the 
composition of the pulji. Analyses which the 
author and others have made of the liquid froiu the 
j)ulj3 .show that it ciuitains about 10 j>er cent, of 
reducing sugars (presumably dextro.se and laevulosc) 
and 2 x)er cent, of mucilage and jreelin. 




(.’acao Swbatings 






From 'JVinidad 


From CV'A'lon 


0 IHtli 

17th-lStli 

'Ibth- 12iid 

From liouiDi 

After 12 hoiir.s’ 


ht)ur 

hour 

hour 

straight from pod 

fermcnliilion 

^riuv'ity 

1 (xit; 

1 -050 

l-b39 

J 0635 

lOll 

AuitUly (jis nuiti) 

1-4% 

^•2% 


1-4% 

1-08“;, 

Solids 

15*2% 

io-y% 


151% 

•h6% 

Asli. 



0-83'-';, 

0-68% 

0-63% 

notation {in I(K> nnn. tiilx') 

-1 


-bO-I '' ' 

0-03 % 

-1-4° 

4-1-4^ ' 

'^riK'obroiiiino 

0-02% 

0-03 

nil 

nil 

Cafibino . 

nil 


•ood"; 

nil 

0-002 "o 

Oilonr 

Sweat, 

Acid, 

S.ioi'l, 

Sweet, 

Shaii>, 


alcohol nml 

vinoffnr 

alcoJiol auil 

alcoholic, 

sweet Hil l 

Colour 

vinepnr 

. Deop 

vin<>i 2 :a r 

pleasant 

Dirty 

aleolioli*' 

Lipjht biift, 

Buif, 

Dirty 


cloudy 

yt'Uow, 

disj'ptH' t han 

yellow, 

browni>-l‘- 

PtM-tin ant] mat ilaj^o 

IS'% 

eloiKly 

Ist, flfiudv 

cloudy 

ycllow, cloii'f.v 


1 . 

. 

— - 


this Jiaxicr deals mainly with this variety. Until 
we have moio knowledge w'e may assume that tlx: 
Forastero bean contains the .‘'anie chemical sub¬ 
stances as the Criollo, and in addition a jjurjde 
tannin. 

The beans have to be dried to make them a stable 
article of commerce, and as they <by more easily 


The jml]) and “ sweatings ” are obviomsly exci Mi nt 
inedia in which to grow j’east, and, later, acid 
dmang bacteria. 

The cacao-]K)ds are always broken, and the hcuH 
extracted, in the ])lantation, and the juicy beans arc 
carried to the fermentation boxes, 8ometime.-> a 
considerable di.stance away. They are thus expo^tfu 
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to any micro-organisms that may bo iA tho air, as 
well as to those in the boxes. I examined cacao 
beans in Trinidad, as put in the box, and could find 
very few organisms. After 24 hours the pulp 
swarmed with yeast cells, but tho numbers varied 
grt!atly in different parts of tho box. It has been 
pointed out by Nicholls that a minute fruit fiy 
{Drosophila mminoffaster) assists materially in dis¬ 
tributing yeasts and bacteria. After about 40 hours 
there were many budded yeasts, and after 60 hours 
the pulp contained great quantities of bacteria. 
Nicholls® states that there is no acet ic acid, or other 
volatile acid, in the fresh fruits. The pxilp of the 
l)can as taken from the pod is acid, containing from 
o (i—per cent, (estimated as acetic), and according 
to my observations the acidity of the pulp does not 
increase appreciably during the first 40 hours. In 
other words, acid-producing bacteria arc not yet 
present in quantity. Observers have found a variety 
of yeasts and bacteria. 

.Vlre.Bo-oiiCANi.sMs found ok Fiormenttno Cacao 
<)bs«M'vor Kini<3 of <’aoa<) Micro-organisins 

('liiU(‘tulon .. Trinidiid (I) S<u:r.haromy«'i'n ce-revisUe 

(ISyO) and probably PcnicUlium 

qlaunm. 

(2) I>jictie acid and possibly 
' biit^Tic ai‘id bacU^rla, 

I'loyi'i' .. t.V*ylot» .. (1) Sa.ct'.horoiiiijrnH thiOhronuK 

(1 !MiI) (Proyor),rt>somblos S. tdlip- 

.‘ioidr.H.H (Hanson) and .S'. 
incndminn’Jatrunn. Loingth 
•OOd rnni., diaiuotcr *003 
rnm. 

(2) Bacilli aiul moulds (Peni- 
cillium). 

Lix'W .. Porto Kioo .. (1) K llipsoUhiM 

(JIH)7) with KouK' .S’. 

(2) Acoti(i acid bafulli. 

Nicholls . . St . Lucia . . Ist nla<je. - Yeast, rnaiidy 

(1‘.I12) “wild’’yeasts (including 6'. 

throhroma'). 

’2nd atmje.— Acotic acid pro¬ 
ducing bacteria (bacilli and 
micrococci). 

‘Ard Bitnje .—Pulrofactivo l>ac- 
toria, and niouldf?. 

Hiiiiibt idm* .. Janmica .. Btafp:..- apiculntuB^f^maW. 
and Davies quantitioK of .S', anonialun. 

(DH2) 2nd —Knorinous devo- 

lopinout. of true sacchavo- 
niycob. 

3;Yi sUuy .—Acotio acid bac¬ 
teria. .* 

Mh Ntaye. - -Sj)oro-lH!iaring bac- 
cilli of B. BubiiliB typfu 

L>i(/. .. .. .. .. .S’. Du’obronnVt ^IcrlymnUicystl'i 

ti tgcft Peiiulo-ahnida ml- 
‘ parin, and a now fiingiAS, 

Fusnrhmi thcohronun (Lutz). 

It would apjjear from tho abovo tablo that »S'. 
Cl reritw.^ /S'. eUipsoideus, and /S. ilteobroma: have, all 
satisfactory cacao fenuenttttion.s. Picyta- and 
N'icboll.s have botli enipha-sised tho advantage of 
ii.siiig a culture of the special yeast, B. iheobromir. 
In my experience tho addition of yeast wlicn tho cacao 
is l)ut in the box is an advantage—it saves waiting 
-4 liours whilst the yeast cells incidentally present 
ninltiply—but I have no evidence that there is any 
■six'cial merit in S. theobromw. Tho addition of 
1 pint of yeast obtained from a brewery started tho 


fermentation earlier, and produced os good a cacao 
in one day leas than tho oidinary fermentation. A 
sample of tinned yeast, a.s sold to bakers, assi.sted the 
fermentation in the early stages, but did not produce 
quite so good an effect. 

TliMPKRATUKBS 

It may be interesting to compare tho temperatures 
which I obtained under a variety of conditions u.siiig 
tho same cacao (mainly Trinidad Forastcro). ' 

Tbmpebatueb.s observed in Varioos Sweat Hoxes 

IN TniNroAD 

Quantity of beans 8-10 cwt. unless othcnvisc 
stated. 

Beans turned after IG, 40, 64, 88 and 112 liours. 

Curve 3 show.s a normal fermentation of 10 cad. 
of beans. Tho temperature in this case rises to 
51" C. in 5 days, and tlien falls, (,'urve 5 shows a 
normal fermentation in a barrel (containing 3 cwt.) 
placed in a shed. This having relatively more area 
exposed rose, more slowly, hut being protected from 
the wind, gave gixid results. Curve li shows what 
happens if one attempts to ferment as little as .1 eivt. 
in a box, wliioh is not protected from air-eun'cnts. 
The temperatviro ri.scs only a few' degrees, and the 
beans are only partially fermented. Curve 2 shows 
one of the experiments in which brewers’ yeast was 
added. Fi’om the 24th-48th hour the temperature 
was at least 3" C. higher than usual, and at the end 
of the third day the beans were as advanced in 
ajipearaiice as tjie. orflitiary after fom- days. A 
similar advantage was obtained, as is indicated by 
(hirve I, by adding the “ sw'catings ” (from beans 
which h.ad own in ihe liox 24 hour.s) to beans which 
liad just l)een placed in the box. In order to otitain 
greater aeration perforated bamboo ])i]X’s were 
arranged horizontally through the mass of beans ; 
tlie temperatures are sliowTi in (,'iirve 4. 

I made a number of oUservatioiis in Trinidad and 
Crenada of the temperature of fermenting cacao 
beans.. The majority were in boxes which held al)out 
8 eivt. of beans, but sonic held as niiieh a.s 30 cwt. 
Tho beans w'ere usually about 3 ft. deep. The aver¬ 
ages arc recorded below, together with certain 
related temperatures ;— 

TEMi'Kn.vrenEs op C.vcAu Peumnntation 
Temperateu'es of a good 

oaorto farinonttifiori Kolutod toni|a>raturns 

After 0 days .. ' O. ,, 

,, I (fay ,. ItO ‘ 0, .. 3d" fk riaeao l)utt€'r ineltK. 

,, 3 days .. 37" C. .. 10" C!. .Actiori of yeast impaired 

■J3“ (!. Action of acotic acid 
I/actoria (If. Fantcurianui^ 11. 
Aceti and Alyrmlfirma Vitii) 
and II. l.flvtis .Iciiti irnpaiivd. 
44" C.-d7" C. Cacan seed killed. 

„ 3 da>s3 .. 47" 0. . , 

„ 4 dal's .. 4S“ <J. .. 

„ ,7 days .. 411" 0. .. 

„ 0 days ., 49" C. .. 50" C. Action of zymase ceases ? 

70-75" 0. Cacao oxulaso do- 
Htroyed. Diasfas./ destroyed. 

No one seems to have called attention to the very 
high lemiicratures which are maintained in cacao 
fermentation. It is well known that in the produc¬ 
tion of wine the action of the grape yeasls is impaired 
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above 4fl“ C., and the temperatures favourable to 
cacao fermentation are those at which wine dcvelojw 
diseases. I certainly found some yeasts on the pulp, 
but after the fourth day the micro-organisms pre.seut 
were mainly non-motilo rod-like bacteria, some iso¬ 
lated, others in pairs and chains. 

Chanoks in tiik PuLi’ 

The alcoholic and aci tic fermentations break down 
the cells of the pulp, and the liquid they contain flows 
away. What oni' actually sees is that the pulp 
gradually lose.s its glutinous nature and finally 
becomes a thin coat of pasU'. It also changes colour. 
'J’h(^ /ir.st (lay it i.s white to pink ; second day, pale 
pinkish-brown ; third day, pitikish-brown ; fourth 
day, light brown ; fifth day. brown. This brown 


Apiuis, last 

The “ Sweatings ’’ , ' 

The liquid portion of the pulp which flows away is 
slightly turbiti, and of a pale brownish-yellow colour ; 
the taste Ls faintly acid and sweet, the odour yeasty 
and apple-like. The addition of strong alkali causes 
it to gelatinise. The first “ sweatings ” are richest 
in sugars, the last richest in alcohol and acetic acid. 
This liquid is at present a nuisance to the planters, 
and at least ten million gallons must run to waste 
every year. Planters might with advantage use the 
first day’s “ sweatings ” to pour over fresh cocao 
put in the box. It is evident that it could also be 
used to produce a drink resembling cider, which would 
contain, besides alcohol, small quantities of the stimu¬ 
lants, caffeine and theobromine. Hudson® has shown, 
that it gives a mild, but strong, rose-coloured vinegar. 
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Colour is due to oxidation of a tannin in in’csoncc of 
an oxida.se, but wbctlicr the tannin wa.s originally 
present in the pulp, or was acquired from the bean, 
I do not know. After the fifth day I examined the 
jndp nnd('r the micro.scope, and found that it contained 
a number of brownish-yellow spherical bodies, which 
1 assumed to be yea-sts stained by this brown colour. 

The beans when put in hav(^ a delicate melon-liko 
odour. After three days this lues changed to a lieavy, 
sharp, fragrant odour, such as might bo given by a 
mixture of ethyl and amyl e.sters with a little acetic 
acid. .Later, tlio odour suggests sour barm. Bain- 
bridge and Davies" found amyl propionate, amyl 
acetate, and amyl butyrate in the essential oil of cacao. 
In relation to tho presence of amyl butyrate, it may be 
mentioned (bat the production of butyric acid, be¬ 
cause pf.its objectionable odour and taste, should bo 
avoided. It is liable to be produced where Ihe period 
of fermentation is long, and the aeration insuflicient. 


'I'o exploit the.se pos.sibilities on a commercial scale 
the “ sweating.s ” would have to be collected and 
treated at a central factory under scientific control. 

(Tn be. con United) 


SAFEGUARDING OF INDUSTRIES ACT 

Mr. Webb stated in the House of Commons that the 
Government had decided not to introduce legislation 
to extend tho duration of the provisions of Part 
II of the Act, dealing with the making of Orders 
on the ground of depreciation of foreign currency. 
These provisions, and the duties imposed in accord¬ 
ance with them, will lapse on August 19. 
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SOCIETY OF CHEMICAL INDUSTRY 


ANNUAL GENERAL MEETING, 1924 


PATRON I H.M. THE KING 


Th accordance with the pi'ovisions of by-law 68 
notice is hereby given that the Annual General 
Meeting of the Society of Chemical Industry will 
lie held in the Arts Theatre, The University, Liver- 
|iool, on Wednesday, July 9, 1924, at II a.ni. 

A preliminary programme appears on this jaige. 

In accordance with the provisions of by-law 23 
intimation is hereby given that the foDowing mem- 
l« rs of Council retire from their respective offices 
,il I he forthcoming Annual General Meeting: Dr. 
i :. P. Armstrong, F.R.S., President ; Mr. Julian L. 
baker, Mr. C. S. Garland, Sir Max Muspratt, Bart., 
and Sir Wm. J. Pope, K.B.E., Vice-Presidents ; Mr. 
.Iiilm Allan, Prof. J. W. Hinchlcy, Dr. J. H. Paterson, 
and Mr. W. J. U. Woolcock, C.B.B., Ordinary 
l/i ndnrs. 

Mr. W. J. U. Woolcock, C.B.E., has been noYhinated 
fill ( lection to the office of President under by-law 19 ; 
Dr, P. F. Armstrong, F.R.S., Prof. J. W. Hinchley, 
rrnf. J. C. Philip, F.R.S., and Sir Richard Threlfall, 
K I'l. P., F.R.S., have been nominated Vice-Presidents 
under by-law' 20. 

Mr. P. V. Pv'ans has been re-elected Hon. Treasurer, 
and Sir Wm. J. Pope, K.B.E., has been re-elected 
Hull, h'oreign Seerelary. 

.Mem hers are requested to nominate, on or before 
.May il next, (it and proper persons to fill the four 
vai ancics among the Ordinary Members of Council. 
I'lirnis for this purjiose can lie obtained from the 
(h-ncral Secretary of the Society. 

liil-hnr 22.- An Ordinary Member of Council shall 
III' nominated by five or more members upon Form B 
III the Schedule, a copy of which form shall be fur- 
niihed by the General Secretary upon the written 
nr verbal request of any member, but a member shall 
lint be eligible to sign mt/re than one .such nomination 
Iniiii. and the member nominated shall sign the 
ill ! Iiiriition sot forth on the form. 

A nomination shall bo declared invalid by the 
( niincil if :— 


in) The member thereon nominated is disqualified 
tni election, or ineligible to'be elected, as provided 
by the by-law.s. * 

|t) The nomination is not made on the authorised 
I'l ini cd form, or substantially not in the manner 
diii'cted thereon. 

Il ) riie nomination'form is .signed by less than five 
nil iiibcr.s not disqualified or not hieligible to nominate 
II' lii'ovidcd by the by-laws. 

Id) 'The nomination form is not received before 
'll iqion the day appointed therefor. 

Il) The member nommatod has not signed the 
ill riaration printed upon the form. 


A member whose nomination aforesaid is declared 
III he invalid shall receive notice thereof from the 
l•| ||eral Secretary, and shall not be submitted for 
<l''tion. 


J. P. Lonostaff, 

General Secretary 


The following is a Preliminary Progra,mme of the 
meetings to be held in Liverpool on July 9-12 in¬ 
clusive. 

Wednesday, July 9. — Morning : Coimoil Meet¬ 
ing. Annual General Meeting in the Arts Theatre, 
the University. Presidential Address by E. Frank- 
land Armstrong, D.So., F.R.S.; Aflenwon : Bu.siness 
Session in the University. Visit to White Star 
Liner “ Gedric,” and tea on board by invitation of 
the White Star Line. Evening: Reception and 
Dance at the Town Hall by invitation of the Right 
Hon. The Lord Mayor of Liverpool (Arnold Rushton, 
Esq.). 

Thuesday, July 10. — yforning-. Messel Memorial 
Lecture by the Right Hon. Viscount Leverhulme, 
in the Arts Theatre, the University, and presentation 
to the Lecturer of the Sircicty's Messel Medal for 
1924. Visit to the works of Messrs. Jose])h Crosfield 
& Sons, Ltd., Warrington. Luncheon by invitation 
of the Directors. Afternoon : Inspection of tho 
Works. Evening: Annual Dinner of the 'Society 
at the Midland AdeIpJii Hotel. 

Friday, July 11. Morning'. Busine.ss Session 
in the University. Luncheon at tlie Midland 
Adelphi Hotel, by invitation of the Chairman and 
Directors of the United Alkali Go., Ltd. Visit to a 
Works of the United Alkali Co,, Ltd. Evening : 
Diimer at Lady Lever Art Gallery by invitation of 
the Chairman and Directors of Messrs. Lever 
Brothers, TJd. 

Saturday, July 12,—Visit to Lake Vyrnwy. 
Ins|iection of I-iverpool Gorjioration Water Works. 

A detailed piogrammo will be sent later to every 
member of tho Society. 

Members arc asked meantime to note that the 
railway companies in Great Britain (except the 
Metropolitan and London Electric Railway Com¬ 
panies) have agreed to issue tickets at tho ordinary 
single fare, and one-third for the double journey to 
passengers trav'olling to attend tho meeting. The 
tickets will be av'ailablo from July 8 to 14. 


MEETING OF COUNCIL 

The monthly meeting of (Amncil was held on 
A|)ril II, 1924, tho President, Dr. E. F. Armstrong, 
F.R.S., in the Chair. 

The President report ed that tlie SociiHe de Chimie 
Induslriclle had invited delegates from tlie Society 
to attend the fourth Congress of Industrial Chemistry 
to be held at Bordeaux on June 15. It was agreed 
to ask any members who miglit be in Bordeaux at 
that time to attend as representatives of tho Society. 

'Pile President gave further |iartiouIars regarding 
the scheme for “ Chemistry House ” which he had 
previously outlined, and after full discussion he was 
unanimously authorised to consult with the President 
of the Chemical Society and with any other interested 
Societies, including the Federal Council, with a view 
to at once carrying the Scheme into effect if it be 
found practicable. 

Reports of various Committees were submitted, 
and 16 now members were electedHome 10 ; 
Overseas 6. 
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Mr. W. J. IJ, Woolcock, C.B.K., wa.s nominated a.s 
Pi'o.sidf'iit of tlif Society for the year 1924-25, and 
J>r. E. F. Armstrong, F.R.S., IToi. J. W. Hiiu hley, 
Prof. ,f. 0. Philip, F.R.S., and Sir Richard Threlfall, 
K.B.K., F.R.S., were nominated as Vice-Presidents. 
Mr. Julian T,. Baker was .sjiceially thanked for the 
vahiahle services he h.id nnidercd to the Sociidy 
during the years he liad lieen on the Oouncil. Mr. 
R. V. Kvain.s was re-elee(ed Hon. Trea.surer, and Sir 
Wm. J. T’ope, K.IJ.R., F.R.S., Hon. Foreign Secretary 
dOr 1924-25. 

It was reported that Dr. Bjarne •Tohnsen will 
attend tin,' annual meeting of the Society in Liverpool 
aa an oflieiai delegate of the American Section. 

Dr. R. F. Armstrong, F.R.S., was nomimited a 
re[>re.sentative of the Society to .attend the (lentenary 
Oolebrations of tlu; Franklin Institute to be held 
in Philadelphia, Pa., on ,Se])teniber 17, 1924. It 
was also agreed to a.sk the Chairman <if the American 
Section to act as another representative of the; 
Society. 

It was agreed on the application of Sir I. (lollancz, 
on behalf of tlu> British Acathuuy Committi'c. to 
maki' p)od as far as possible any los.s I lull, the 'Pokyo 
Imperial Fuii’crsity Library .su.staimal in the rcceid. 
I'artlupiake in re.s|)e(4 of the Society's publications. 

Th(^ nc.\t meeting will be h(4d on Friday, May 9, 
1924. at 2.30 ]i.m. ' 

MANCHESTER SECTION 

The annual meeting w,a.s held on yVpril 4, Dr. H. 
Levin.sti in jiresiding. The whole of the committee 
and olliccrs of (he Section verc ri^-olected, ihe/e 
being no occasion for a. ballot. 

'I’h(' honorary .secretary (Mr. L. Duy RadclitTe) read 
his report of the transactions of tin; Section for 
1923-1924. He said that the numerical .strength 
of the Section wa.s 500, as against .510 at this tinu^ 
last yeai'. Th(> number of pafKirs arranged for, or 
read at (he eight meetings of the session, was twelve 
and a joint meeting had been held with the Institute 
of (Jiemistry, the Society of Dyer.s and (lolouri.sts, 
and the Manchester Literury and Philosophical 
S^)ciet\'. On Dccendyer 7 there wa.s jin innov.ation 
in the .shape of si joint meeting between the Man- 
che.ster Section and the Institution of the Rubber 
Industry, whilst on February 22 there wa.s a joint 
meeting with tlm Liverjaml Section. On March 7 
the Sectimi was fortunate in receiving the promised 
visit of Prof. F. (lowland Hopkin.s, who delivered 
a most delightful and philosophic addres.s to a 
large and .appreciative audience. At the time of 
presenting tlii.s report two meetings remained to be 
held, and for the annual meeting there wa.s the 
paper from Prof. h\ L. Pvman. whilst,, at the last 
meeting in May, Dr. Arnold Renshaw h,ad promi.sed 
to read a paper on “ Insulin,” and there will probably 
be two short <ommunicationa from Mr. .j. Miller 

“ A Recent Bleaching Agent for Flour” and 
“’Phe Detection of Persulphate in Flour.” In 
concluding the report, reference w'a.s made to the 
death of Mr. William 'Phomp.son, a former chairman 
of the Section, and one whose interest in the Society 
commenced with the birth of the Society and ceased 
only with his death. His lo.s3 wm.s much felt. 


Prof. Pyman propo^ and Mr. John Allan 
seconded, the adoption of the report, and the motion 
was carried unanimously. A very hearty vote of 
thanks was also accorded the hon. sec. for his services 
to the Section during the past year. The usual 
monthly meeting w'as then held. 

Prof. F. L. Pyman, D.Sc., F.R.S., in reading his 
paper on “ The Tautomerism of Amidines,” stated 
that von Peeliman found that only one amidinc of 
the general formula 

NX -NHX 

R.C.<' or R.C./ 

^NHY '"•NY 

cotdd bo prepared, ,aiid that the behaviour of such 
compounds on alkylation with alkyl salts depended 
upon the relative characters of X and Y. Where 
thc.se were similar, e.g., phenyl and tolyl, ho obtahicd 
on alkylation a mi.xture of the isomeric alkyl deriva¬ 
tives, but where tiicy diflerc'd considerably in 
character (c.<j., plicnyl and methyl) he was only 
able to isolate a single alkyl derivative. In the 
lamrse, of the present series of investigations, it had 
been shown tiiat there was no qualitative rlifl'erence 
between the two cases where X and were similar 
and where they differed in character. In both 
cases a mi.\ture. of the two possible isomeric alkvl 
derivatives resnltcrl, the relative yields of the tw'o 
being largely influenced bj- the relative chara<ders 
of X and Y. In tticearlicrpapers (Trans. 67*em.<S'oc., 
1923, vol. 123, pp. 307, 3359) the behaviour of 
o]X!n-eliain amidines was examined, and the present 
communication (with D. E. Hazeldino and (the 
late .Jolin Winchester), recorded the results of treating 
4 (or 5) nitroglyoxaline and 4 (or 5) phenylglyoxaline 
with dimethyl snlpliate. It was found that tlio 
alkyJation of 4 (or 5) nitroglyoxaline in this wa.y 
gave 5-nitro-l-metiiylglyoxalino as tli<‘ main product, 
of the reaction, with mere traces of tlu) isomeric 
4-uitro-l-me(hylglyoxaliue, and tliat all of a number 
of compoumls eontaiuing the nitro group in tlio 

4 (or 5) positions, with various other groups in tiu’ 

5 (or 4) position.s, behaved similarly, the main pro¬ 
duct beiiignlways the isomordine withNDj; Me 5:1. 
According to unpublished experiments (willi I. R. 
Balaban) the Imomine atom had an influence similar 
to but not so powerful as that of the nitro-groiip, 
whilst the known re^plts of alkylating xanthines 
showed that the carbonyl group was similarlv 
5 : 1-derivative. The influence of tlie phenyl grou|i, 
however, was ditforent,, for the alkylation of 4 (or .5)- 
phenylglyoxaline under similar conditions gave, .is 
tile main product of the reaction, 4-phenyl-I-mctliyl- 
glyox.aline togetlier with a small quantity of 6-plion\ I- 
I-metliylglyoxaline. The methods of determining 
the orientation of the methylated nitro- and plien.\ I- 
glyoxalines acre de.scribcd. 


SOCIETY OF PUBUC ANALYSTS 

A meeting was held on Ajiril 2, Mr. G. Rtnkl 
Thompson in the chair and four papers were read 
A Report on the World’s Dairy Congress held at 
Wasliin^on, F.S.A., was given h}’ J. Golding, D.S.t t. 
who also described visits to laboratories. Universities, 
etc., in New York, Washington, Ithaca, Guelph, etc. 
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Messrs. L. H. Lampitt), D.Sc,, E. B. Hughes, 
B.So., and M. Bogod, B.Sc., read a paper on The 
Routine Examination of Dairy Ihroducts with Special 
Reference to the Mojonnier Tester” for the deter¬ 
mination of total solids of milk. The tester consists 
of a hot plate on whifh the milk is evaporated in an 
aluminium dish, and an electrically heated and 
thermostatically controlled A acuum oven in which 
drying is completed, the dish being cooled oil in a 
water-cooled desiccator. The time for a complete 
determination of total solids in milk is 21 minutes. 
The Mojonnier method for the determination of fat 
is a modified Rose-Gottlieb method. The extraction 
is carrhxl out in a specially shaj)ed flask, which can 
be shaken after adding each reagent, and then centri¬ 
fuged. 

The ethereal layer is decanted into an alumimum 
dish, evaporated'on a hot plate, dried in a vacuum 
<iven, and cooled in the desiccator. The time for 
a oompleto determination of fat is .30 minutes, or for 
total .solids ami fat together 38 minute.s. Typical 
results were shown for these determinations on various 
milk products. An application of the Gerber 
method to the determination of fat in milk powders 
was advocated. 

■■ Experiments on the Absorption of Copjier 
following tlie (’on.sutnptiou of Vegetables containing 
('op|ier Sulphate,” were described in a f)aper by Prof. 
.1. ('. Drummond. D.,Se., Mi.ss M. G. I’ahner,'B.Se., 
Miss D. E. Wright, B.Se. Metabolism experiments 
have been made on rats maintained on diets contain¬ 
ing a high proiiortion of peas containing added cop|>er. 
A.s reeor’ded by ju'evious observers, mo.st of this 
(■(ip|jer is not absorbetl but is excreted by the alimen- 
tiry tract. Definite evidence was obtained that some 
^m.dl prof)ortion of the eo|)per may be ah.sorbed into 
tile blood. This absorlied eopjier may be in part 
ictainod for a time by the liver, and i.s excreted by 
the kidney's. Rats maintained for tv\o to three 
mouths on diets containing a high, proportion of 
'•opper-poas showed normal growth and health. 
Close examination of the ti.ssues at the end of the 
i xpi-riment .showed no abnormality which could be 
attributed to the copper ab,sorbed from the food. 


.V paper on ‘‘ An Attempt to extend Mitehell’s 
t'olorimetric Method to the (’atcchol Tannins,” was 
ineseuted by Phylli.s 11. Price, B.ISe. (work done under 
tim Analytical Research Scheme). Mitchell's farrous 
1 irtrate reagent can ho used for tho obloriinetric 
' omparison of (1) catechol with catechol ; (2) pro- 
locateclniic acid with protooatechuic acid ; and (3) 
I atimhin with cateejiin, but the method does not give 
satisfactory results for the comparison of these 
sidi.stanccs with one another. The ration between 
tl)c colorimetric results is not a mokxjular one, as 
nliscrved by Mitcheli for pyTogallol and gallic acid, 
where tho oarlioxyl group acts as a diluent. Catechol 
taimins, nnlike pyrogallol tannins, are precipitated 
I'.v the combined action of tho reagent and quinine 
hydrochloride or cinchonine sulphate, and this 
hiii.iviour prohibits the application of the method 
t" catechol taimins. A series of experiments ha.s 
aliown that in order to give the violet coloration 
«ilh tile reagent a substance must contain two 
h.i droxyl groups in the ortho position. 


CORRESPONDENCE 

INTERNATIONAL SCIENTIFIC RELATIONS 

Sir,—I have read the letter of Dr. Fritsche and 
your comments with very great interest. You 
may be surprised to know that I do not consider the 
letter an insuperable obstacle to internationa 
scientific relations. Dr. Fritsche gives a frank 
honest statement of the German point of view about 
questions on which Germans and the Allies cannot 
be exiH-cted to reach common ground for n generation 
at least— if wo continue (he present non-intercourse, 
it may he much longer than that. For a long rime 
Frenelimen and Belgians will eontimio to believr! 
that German ” frightfuiness ” in the occupied regions 
was excessive—they saw it with tluur own eyes while 
most Germans knew of it only through censored 
reports. Gennans will continue to believe that the 
conduct of their soldiers was justified by occasional 
acts of guerilla warfare by tln^ Belgians and as a 
precautionary measure. The Allies will continue 
to believe that the war was one of aggression on the 
part of Germany- -Germans will continue to believe 
that the determination of England to maintain her 
commercial and naval supremacy' and the desire 
of Franco for ” Ihwanolic ” and for the recovery of 
Alsace and Eorraine were the chief causes of the war 
- -also that tlie agreements between England, France 
and Rdgium for the defence of the last were a violation 
of neutrality and a partial j\istifieation for the 
German invasion. 

When a war is once started it is easy to rally any 
peopl(‘ to the patriotic support of tlieir country, 
and ttu' rank and file of any people will believe that 
their country is right and the other wrong and they 
irill ('ovUnue to believe, this after the. close of Ihe war. 
We cannot hope to change this fundamental fact. 

Ill spite of the aiiove conditions, whicii we must 
clearly lecognii^, 1 believe that the better class of 
both t're.ne.hme.n and (lernmns desii’e a {x;rmanent 
peace and that a ” rapprochement ” is jxiasible. 
it, is not very safe to proplicsy, but T believe that 
the report of the Experts ” will bo accepted by 
France and Germany. On the side, of France it, 
will give her tlie siipjairt of tlie Allies once more and 
will give her a larger sum in " Hei)aration.s ” than she 
can hoyje to get in any other way. W'ithoiit its 
acceptance it wnnid probably be iin]X>.ssible to pre¬ 
vent the franc from going the way of the mark. 
It was dangerously near to doing that less than a 
niontli ago. In Germany, the refii.sal to accept 
will prevent any- international loans and must soon 
lead to a finaiieial chaos more disastrous than that 
through which slic has passed. 

The acceptance of the report must soon bring a 
permanent settlement of the ‘‘ Reparations ” question. 
Poincare cannot continue to hold an indefinite sum 
hanging over Germany. Personally, I believe that 
the sum necessary to restore the “ losses to the 
civilian populations,” not including pensions or the 
costs of tlie armies of occupation, i.s about the limit 
of what the Allies can hope to get. Practically', 
if tho amount could bo put squarely on that basis, 
Germany would be compelled to acknowledge that 
that is in strict, or even in generous aoxiord with the 
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terms It) wliich she agreed after they were announced 
to her l>y President Wilson on November 5, 1918, 
and it should bo possible to carry on a campaign on 
that basis both in Oermany and Franre.. 

If this practical “rapprochement” is realised, 
as I hop(! it may be, T think that the intellectual 
leaders of Kngland, France and Germany should 
lead in the movement for peace and should meet 
again on the basis of common intellectual and 
scicntiftc interests, agreeing to avoid the discussion 
of jK)litical questions about which there is a ditferencc 
of opinion. If we wait for a radical change of opinion 
on either side, we shall hinder rather than hasten 
thJWt„aaf toning of dilfercnces which we desire. 
Scientific men can lu-yer be coerced to a chang(.' of 
heart in that way.- 1 am, Sir, etc., 

W. A. Noyes 

Paris 

April 8, 1924 

QUALIFIED OR UNQUALIFIED? 

Sir,—1 have been both interested in and amused 
at the various expr<-ssions of opinion regarding the 
chemist and the Institute of Ohemislry. 

Some opinions have been sane and thoughtful, 
others, ])articularly that of Mr. Claremont, have, 
been ridiculous. How else can one de.scribc such a 
statement that only members of the Institute are 
qualified chemi.sts '( 

SiqqMise such an attitude be follovv'ed to its logical 
(•onclusion, nhat may hapjx'u f Obviously if ehcin- 
i.sts wlio arc not members of the Institute unite to 
form an oirposing sodety, it would be quite in order 
foi' them to say only members of their own society 
were quivliticd chemists. Similarly people may form 
themselves into a society and say black is whit(^! 

I quite agree with Mr. Claremont that chemists 
should bo properly qualified, but 1 do not agree; with 
him or the Institute that the only way' of qualifying 
is to attend a college recognised by the Tnstit\itc. 

Presumably' the Institute w'oukl not consider me 
a qualified chendst, and con.seqnently would like 
to oust me from my post, although I attended a 
technical school for several years aiid jiassed a con- 
sulerabh! number of examuiations in chemi.stry and 
ulli<'d subjects. 

Ibifortunately at the time I ilid not know' that 
hydrogen, for example, wars not hj'drogen if prepared 
at an unrecognised college ! 

if the. fn.Htitut(! would open its doors to the qualified 
chemist without asking how' he became qualified, 
it woidd go mm h fnrllu'r towards attaining its objects 
in a year or two than it has j>reviously during the 
whole of its existence. 

But, no ! a man may ari ive at Minerva's Temple, 
but if the Institute is the comtnissionairi! at the time, 
ho will not be admitted to lier pri'st'nce unless he 
arrives in a Rolls-Koyce, and yet. it is a. universal 
practice to honour a man who succeeds in the face 
of difficulties. 

The fiu;t is, the Institute is a very' exclusive trade 
union, but differs from other trade unions in that it 
prefers to spurn a man rather than extend a hand of 
comr^eshipi. 


Between the Institute, on the one hand, and the 
employers, who to keep wages down fill their labora-/ 
torics with about 90% of apprentices (if I may 
them such), on the other, the position of the chemis\ ' 
—qualified or unqualified—is not an enviable one. 
—I am, Sir, etc., . “Iron” 


A DESIGNATION FOR MEMBERS OF THE CHEMICAL 
PROFESSION 

Sir,—Mr. C. L. (tlaremont’s letter on the Profession 
of Chemistry in the issue of March 7, revives a dis¬ 
cussion which flourished in your columns last year 
and terminated to my regret without any reference 
to a proposal made (though as yet not adopted) 
in Canada, which would avoid the issue with the 
pharmaceutical profession. Is it not futile to 
demand that the mcndiers of that profession abandon 
a title, which as Mr. Claremont points out, is popu¬ 
larly associated with their calling and to w'hich 
they have historical and legal claims ? To students 
f)f chemistry the coining of words is a familiar 
practice. Why not coin one to designate the man 
qualified to practise the profession of chemistry 
whether as an investigator, teacher, analyst, con¬ 
sultant or manufacturer ? The term suggested 
in Canada (by Mr. ,T. A. Macdonald Dawson of 
V'ancouver, B.C.) is “ Chemor.” What objection 
can be taken to it ?—I am. Sir, etc., 

J. J’. Snell 
Professor of Chemistry 

Macdonald College, Quc. 

March 28, 1921 


THE EPILATION OF SKINS 


Sir,—I have been taken to task for not answering 
Mr. Wood’s hint about the possibility of the inhibition 
action of the salt in my guinea-pig exjieriment. 
Salt cannot iidiibit aii enzyme that is no longer 
there, besides, normal saline solution contains the 
same strength of s.ilt as normal blood which ccrtaiidy 
d<»s not iidiihit its own enzymes.—I am. Sir, etc.. 


113, Mount Pleasant 
Liverpool 


H. C. Ross 


AN EXHIBITION OF CHEMICAL PRODUCTS 

Sir,—1£ has doubtless been suggested before, 
though I do not remember having seen it, that oni' 
wa.y of popularLsing chemistry and bringing to tlv 
notice of the public some concrete knowledge thereof, 
would be to have a permanent exhibition of chemica I 
products, more or less on the lines of the Mineralogies 1 
Gallery in the British Museum of Natural History 
T'here are very many substances, both organic and 
inorganic, which would form most attractive and 
interesting exhibits—finely crystallised masses of 
various salts, dyestuffs, specimens of trinitrotoluene 
and other explosives (in suitable quantities 1) of 
the various metals, etc., etc. I remember such 
exhibits on a comparatively small scale at some of 
the Exhibitions in piist years, and the Chemhal 
Exhibits at Wembley this year (or some of them) 
might well form a nucleus for such a gallery. 
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Accommodation would doubtless be the chief 
dilficultv; logically such exhibits should presumably 
find a home at the Victoria and Albert Museum, 
though there is, I fear, little chance of space being 
available there. Perhaps, hoM'ever, room could be 
provided, at any rate quasi-permanently, at Wembley 
after the present Exhibition is over ? 

Later the more strictly scieniitlc side of the proposal 
< ould be extended with the ultimate aim of having a 
complete collection of all the imiumerable substances 
known to chemistry, so that in time it should become 
i iistomary for the accounts of the preparation of 
new bodies presented to the Chemical or other 
SiH'iety to bo accompanied by samples thereof for 
I he National Collection, in the same way as a copy 
,,l every book published is deposited in the British 
Museum LibrarJ^—I am, Sir, etc., 

C. A. SiLBERRAD 

A CORRECTION 

We regret that an error was made in publishing 
I hi' letter from Prof. W. Bone, F.R.S., in our last 
week's issue. The letter was intended solely for the 
IMilor's private information and not for publication. 
Ill the chance that a misunder-stauding might arise, 
we .ire glad to publish this note. 

PERSONAL AND OTHER NOTES 

ClH'diistry House 

\t a meeting of certain Members of the Federal 
( (iiiueil, and of the Chemical Industry Club Com- 
nuttec, held at the Club, on^Friday, March 14, 1924, 
the following Resolution was unanimously agreed 

to : - 

W'e arc of opinion that the host interests of aca- 
il( Miie, tcehnical and manufacturing chemical .science 
will he ultimately best served by the immediate 
i ^tiihllshment of a Chemistry Hotise, on a scale in- 
vnhing an outlay of, say, £30,(100. We are of 
n|iiniori that the scheme just outlined should he 
i.L'iirded merely as a basis of a larger scheme for 
|Minidiiig adequate accommodation for all the 
eieiiuisations representing the corporate interests 
it iieadernic, technical and manufacturing eiicmistry. 

At the meeting of the Chemical Industry Club, 
III Id on April 14, it was resolved imanimously : - 

1. That this mooting of the Members Of the 
I 'liemic al Industry Club, havhig heard the action 
l iken by the K.xeCutive Committee on the subject 
III the establishment of Chemistry House to date, 
'liproves such action. 

2. 'the CheniicaJ Industry Club will .supjiort 
liny sound scheme for the establishment of Cheniis- 
ir> House, whether this nexiessitatcs the merging 
' ll Hie Club in the scheme or not, but is strongly of 
I'liiiiion that such scheme should be approval by 
Hie Members of the constituent and associate 
hollies forming the Ftsiei’al Council. 

FORTHCOMING EVENTS 

A|ii 22 iNTEBNATioNAt, Ceukki Congbess, Olympia, 

I I 21. Loudon, under the mgis of tins Institution of 
Structural Engineers. 


MARKET REPORT 

This Market Report is compilod from special information 
received from the Manufacturers concerned. 

VfUess otherwise stated the prices quoted below cover fair 
quantities net and naked at sellers' works. 

GENERAL HEAVY CHEMICALS 

Business is maintained at a satisfactory level with a fair 

export business and very steady values. 

Acetic Acid, 40% tech. .. £24 per ton. Fair inquiry. 

Acid Hydrochloric .. Ss. 9d.—6s. per carboy d/d., an- 
cording to purity, strength and 
locality. 

Acid Nitric 80^ Tw, .. £21 10a.—£27 per ton makers 

works according to district and 
quality. 

Acid Sulphuric .. .. Averagfi National prices f.o.r. 

makers’ works, with slight varia* 
tions up and down owing to 
local considerations ; 140” ’I'w., 
Crude Acid, 6.58. per ton. 168® 
Tw., .Arsenical, £.5 lOs. per ton. 
168® Tw.. Non-arsfjnical, £0 15s. 
per ton. 

Ammonia .Alkali .. £0 158. per ton, spot, delivery. 

CJcneral export demand good, 
particularly from the Continent. 

Bleaching Powder .. S])ot £11 d/d. ; Contract £10 d/d. 
4 ton lots. 

Bisulphite of Limo .. £7 per ton, packages extra. 

Borax, Conunereial — 

Crystal.£25 )3er ton. 

Powder ,. .. £26 per ton. 

(Packed in 2-cwt. bags, carriage 
l>aid any statkm in Great 
Britain.) 

Calcium Chloride .. £5 17s. 6d, jjcr ton d/d. 

Potash CaiLstic .. .. £30—£33 per ton. 

Potass. Bichromate .. OJd. p<ir lb. 

Potass. Chlorate .. .. 3d.—3|d. per lb. 

Salammoniao .. .. £32 per ton d/d. 

iSalt Cake .. .. £4 10.s. per ton d/d. 

Soda Caustic 76% ., £17—£10 10s. per ton, according 

to quality. 

Soda Crystals .. ,. £5 .5s.—£5 lOs. per ton ex railway 

depots or ports. 

Sod. Acotato 97/98% .. £24 per ton. 

Sod. Bicarbonate .. £10 10.s. per ton enrr. paid. 

Sod. Bisulphite Powder 

60/62%.. .. .. £18—£19 jau ton according to 

quantity, f.o.b., lent, iron 
dnuns included. 

Sod. Chlorate .. .. 3d. per lb. 

Sod. Nitrate refd. 96% .. £13 5s.—£13 10s. per ton ex 
Livciqxjol. Nominal. 

Sod. Nitrite, 100% basis £27 per ton d/d. 

Sod. Sulphide cone. 60/65 Alx>ut £15 per ton. 

Sod. Sulphite, Poa Cryst. £15 [wr ton f.o.r. Isrndon, 1-owt, 
kegs included. 

RUBBER CHEMICALS 

Antimony sulphide .. Expected to advance in sympathy 
with the crude metal. 

Golden ., ,. ,. SJd.—Is. 3d. per lb., according to 

quality. 

Crimson .. .. Is. 3d.—Is. 6d. per lb., according 

to quality. 

Arsenic Sulphide, Yellow Is. lid. per Ib. 

Cadmium Sulphide .. 4s. per Ib. 

Carbon Bisulphide •. £24—£26 10s. per ton according 
to quantity. 
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CarbtJTi liljick .. ., Prices continuo low but exj) 0 (;ted 

to advauco in tho Spring. Two 
or three c»%so lots can now bo 
bought at bjd. per lb. cx wharf. 
For direct filupTn<!nt in quantity 
tho piieo is about Cd. per lb. c.i.f. 
Carbon T«*trachloride . . £.'>0 j>er ton, drurns fre<'. 

Chromium Oxido .. 1 h. 3d. j)er Jb. 

Indiambbcp SubHtitutOH, ^ 5d.---7<l. per Jb. J)earor owing to 
White and Dark J ineivasofl cost of rape si'('d oil. 

(Joo<l donuind. 

I^ainp Bluck . . .. 4<1 h. per e\\ t., barrels fins'. 

Lead Hyposulphite . . 7Jd. por lb. 

LithojH)no .. , . £22 1 (>m. per ton. 

Mineral IlnblMu- “ Jiuli- 

pron . . . . . £15 lOs. ]>er ton f.o.r. London. 

Sulphur .. .. £10—£12 per ton. according to 

quality. 

Thiocai baniUdo . . . . 2s. Od. per lb. 

Vermilion, pale or deep . . 3s. 4d.—3s. (kl. per lb. 

Zinc Sulphide . . . . 7.3<1.—Js. 8d. jxa* lb., according to 

ciuality. 

WOOD DISTILLATION PKODCCTS 

All acetates coinnian<t a good trad(% but these are tho 
only ])rodufrts in this section whicli sliow anj’ activity. 
Acotato of Lime • 

lirown . . . . . , £14 IOh. pi.'r toil d/d. Demand 

active. 

Gix^y . . . , .. £21 per ton. 

Litpior.Od. per gall. 32'^ Tw. 

CliareoaT . . . . . . £7 os.—£i> lOs. jii-r ton, aceoniing 

to grad(i and loenlity. Market 
steady. 

Iron Liquor . . . . Is. 7d. per gall. .32-' Tw. 

Is. 2tl. ,, „ 24 ’'IV. 

Rod Liquor .. I0d.—Is. per gall. 14/1.1^ Tw. 

Wood (Creosote . . . . 2s. 7d. per gall. Unre/ineil. 

Wood Naplitlia • 

Miscililo .. .. 5s. per gait. 00*/;, O.i*. Dull 

niarkijt. 

Solvent .. ..r>s. per gull. .40% O.P. Dull 

market. 

Wood Tar . . . . £5—£0 per ton according to grade. 

l.h'mand not very brisk. Ample 
sapj)lios. 

Brown Sugar of Lead .. £47 per ton. Demand activ<\ 

TAR PRODUCTS 

Acid Carbolii* • 

Ciyatiils .. .. 7.Jd. piTlb. Oiilv limitwl inquiry. 

Crudo ftO’.s .. .. 2s.- 2 h. 3d. iwr gull. Market 

not so good. 

Acid Crcsylic, 97/09 . . Is. ltd.—2». Id. per gall. Demand 

still good. Market firm. 

Pale 95% .. .. Is. lod.—2s. per gall. Steady 

demand. 

Dark .. .. ..Is. Hd.—.Is. lid. i>er gull. Steady 

bnsines.s. 

Anthracene Paste 40% .. 4d. per unit per cwt. Nominal 
[irice. No business. 

Anthroceno Oil— 

Strained .. .. lOd.- 1 Ul. per gall. Vorj-’quiet. 

Unstrained . . . . 8|d.—9d. pt r gull. 

Benzole— 

Crude 65’8 .. . . lOjd.*—1». jxr gall, ex works in 

tank wagons. 

Standard Motor .. Is. 4td.—Is. (m 1. per gull, cx works 
in tank wagons. 

■ .. Is. 8Jd.—’Is. lod. per gall, ex 

works in tank wagons. 

Toluole—90% .. ..la. 44d.—ls. 7d. per gall. 

Pure .. ..Is. 8d.—Is. lid. per gall. 


Xylol cornl. .. .. 2s. 3d. per gall. 

Pure .. .. 3s. 3d. por gall. 

Creosote— 

Croeylic 20/24% lOd. per gall. Few inquiries. 

Middle Oil 7Jd.—8d. per gall, according tc 

Heavy .. ,. \ grade and district. Market 

Standard Specification J again weaker. 

Naphtha- — 

Crude .. .. ..Hd.—9d. per gall.') Better demand. 

Solvent 90/100 ,. Js. 2d.'—Is. 5tL > Prices show up* 

Solvent 90/190 ,. Is. 2d.—la. 3d. j ward tendency. 

Naphthalene Crude— 

Drained Cw'osote Salts £6—£7 10.s. Demand not so good. 
Whizzed or hot preawjd £9 10s.—£12 per ton. Not much 
inquiry. 

Napl I tlialcno— 

CryataLs and Flaked .. £17—£18 i)er ton. 

PiUth. medium Hoft .. 52s. 6d.—57s. Od. jior ton. Market 
Mtcadier. 

Pyridine— 90/140 .. 22s. per gull. Demand well main¬ 

tained. Price again advanced. 
Heavy .. I la.—128." Occasional inquiries : 
little business. 


INTERMUDIATES AND DYES 

In the following list of Interiiicdiatcs deliveretl prico.s 
iiK^lude packages except where otherwise stated. 

Acefie Anhydride 95% .. Ih. 6d. perlb. 

Acid If. .. .. ..4s. 4^d. per lb, 100% basis d/d. 

Acid Najilithionic .. 28, 5d. per lb. 100% basis d/d. 

Acid Neville and Winthor 5s. 9d. per lli. 100% basis d/d. 

Acid Salicylic, tecli. .. Is. 4d. per lb. Steady demand. 

Acid Sulphanilic .. lOAd. per Ib. 100% busi.g d/d. 

Aluminium C'bloride, an- 

by*^- • ■ ■ - . . li* per lb. d/d. 

Aniline Oil . . .. 7Id.—S.td. per lb. naked at works. 

Aniline Salts .. , . 7.}d.—Od. per lb. naked at works. 

Antimony Pentachloride Is. per II). d/d. 

Benzidine Base . . . . 4s. (kl. per lb. lOO^i Inisis d/d. 

Benzyl Chlorido 90% .. Ls. 3d. per lb. 

p-Chlorphenol .. .. -Is. 3d. per Ib. d/d. 

p-Chlorauilino .. .. ,3.s. per Ib. 100% birsis. 

o-Cresol 19/31® C. .. 4i[d.—Gpl. per lb. Demand 

moderate. 

m-Cre.sol 98/100% .. 2s. Id.—28. 3d. per lb. Demand 

moderate. 

7 )-Cres(>I ,32/34° C. 23. Id.—2s. 3d. per lb. Demand 

moderate. 

Dicbloraniline . . .. 3s. })er lb. 

Dichlorunilino S. Add ,. 2.8. Od. per lb. 100% basis. 
p-Dichlorbenzol ... .. £75 per ton. 

Diethylanilino . . .. 5s. per lb. d/d., packages extra, 

returnable. 

Dimothyaniline .. .. 28. 5d. per lb. d/d. Drums extra. 

Dinitrobonzeno .. . . 9d. per lb. naked at works, 

Dinitroc.hlorbcnzol .. £84 lOs. por ton d/d. Advanced in 

sympathy with benzol. 

Dinitrotoluence- —18/50°C. 8d.—9d. per lb. naked at work.H. 

Ctl/68°C. Is. 2d. per lb. nuked at works. 
Diphenyluminc .. . . 38. 2d. per lb. d/d. 

MonoddorUmzo!.. .. £03 per ton. 

a Naphthol .. .. 2.3. 5d. per lb. d/d. 

ff Naphthjl .. .. Is. Id. per lb. d/d. 

a-Nuphthylamine .. Is. 4Jd, per lb. d/d. 

/9-Naphthylamino .. 4s. per lb. d/d. 

m-Nitraniliiie .. . . 5s. 3d. per lb. d/d. 

ynNitranilino .. ..2s. 4d. \x>r lb. d/d. 

Nitrobenzene .. .. 5]d.—5^d. per lb. naked at works. 

o-Nitrochlorbenzol .. 2s. per lb. 100% basis d/d. 

Nitronaphthalene .. 11 jd. per lb. d/d. 
p-Nitrophonol .. .. Is. 9d. per Ib. 100% basis d/d. 

p-Nitro*o*amido-phenol 4a. 6d. per lb. 100% basis. 
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m-Phonylen© Diamine .. 4s. 2d. {)er lb. d/d. 
p-PhenyloneDuimine .. 10s.4d. pt^rlb. 100% basisd/d. 

B. Salt.29, 9d. per lb, 100% basis d/d. 

Sodinm Naphthionate .. 2a. Od. per lb. 100% basis d/d. 
O'Toluidine .. ., per lb. 

p-'rohiidiiio .. .. 39. lOd.—4fl. 3d. per lb. d/d. 

m*Toluylen© Diamine .. 48. Od. per lb, d/d. 

PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

I’lio market is lifoloss, value.s remaining nfc a low level. 

Acid, Acetic 80% B.P. .. £48 fxsr ton. Market easier. 

A<’id, Acetyl Salicylic , . 3s. 5il.-—Ils. 9d. jDor lb. Easier. 
Aciil, Bonzoio .. .. Commorcial acid 28. Oil. ]>er lb. 

B.P. quality is being sold in 
small lota at 4s. lb. 

Acid, Boric B.P. .. Cryst. £.*54 per ton, Powder £58 

por ton. Carriage paid any 
station in Great Britain. 

A* id, Camphoric.. .. 198. -2Is. por lb. 

Acid, Citric .. ., la. (kl. por ib., loss 5% for ton 

lota. Market oxtrornely firm. 
Upward tondoiicy. 

A< id, Callic .. .. 3 h. por lb. for pure ory.stal. 

Market firmer. 

Acid, PyrogalUc, Cryst. .. O.s. jior lb., for 28 lb. lot.a. 

Acid, Salicylic; . . .. Prices quoted from 2s. 3d. per lb. 

«l<)un to 1.*^. Oil. for ton lots. 
Market rather weak. 

.\ritl, Tannic B.P. .. 3s. p('r lb. Market qiiiot . 

Acid, Tavlaric . . . . la. Ljd. j>or lb. k*s.s 5%. Mucli 

firtiKir with more <]oinand. Up¬ 
ward tendency. 

Ainiilol .. .. 9h. per lb. d/d. 

Acetanilide .. ..2s. Od. per Ih. for quantity. 

V<'r}' weak. 

Ainidopyriri . . . . l.’ls. Od. per lb. 

Anunoji. Benzoato .. 3s. 3d. —3s. Od. por lb. according 

to quantity. 

\mt5Uin. Carbonato B.I‘. £37 per ton. 

Afu.pino {Sul])hat.' . . 12s. (><1. jmm- oz. for Englisli make. 

H.u'bitono .. .. I6s. Od. per lb. Weak market. 

Hcuzonaphlhoi .. .. Os. 3d. per lb. Firmer, 

bismuth Salts .. .. A wte.ady market. Prices according 

to quantity ; 

Bismuth Carbonato .. 128. 9tl.—148. 9d. j>or lb. 

.. Citrate .. .. li e 4d.—13s. 4d. „ 

Salicylate .. 1(> >. 2d.—123. 2d. ,, 

,, Subnitrate .. lOa. 9d.—I2s. 9d. ,, 

!l<»rax B.P. .. .. (k’yetal £29, Powder £30 per ton. 

t’aiTiago paid any station in 
Great Britain. 

T^iomides— Market v('ry firm and advancing. 

Keavy increa.se in i^rico of 
bromine. * 

I’etassium . . . . 9|d.- 10|<1. jn*r lb. 

■'^"dium .. .. OAd.-hUd. 

Ammonium . . . . lOUl. —Js. 

t’tdciiim Lactate . Prices vary over a wide rang©. 

Good English mako can bo had 
from Is. 7<1. to 28. 3d. per lb. 

(lileral Hydrate ., .. 38. 9d. per lb. 

Hiloroform .. .. 28. per lb. for cwt. lots. Vorystoady. 

t ivMSdtG Carbonate .. Os. per lb. Little demand. 
''ii:iia«<>U;Qr))oiiato I2.s. per lb. for cwt. lots. A 

cheaper market. 

ir.'ximiine .. .. 3s. Cd.- 3s. 9d. pttr lb. for foroign 

inakos. Weaker. Without much 
inquiry. Large stocks. 

Ih'mntropino Hydrobro* 

"dde .. . . ,. 30s. per oz. 

11> dniquiiione .. .. 4a. 3d. j>er Ib. Foreign”make, 

ben. Ammon. Citrate B.P. Is. 1 Id.—2s. 3d. per lb.,'according 
to quantity. 


Magnesium Carbonato— 

Light Commorcial .. £30 por Ion not. 

Magnesium Oxido— 

Light Commercial .. £75 |>or ton, leas 2^%. 

Heavy Commercial .. £20 por ton, lees 2^%. 

Heavy l*uro .. .. 2s.—2s. 3d. per lb., according to 

quantity. Steady markcl. 

Menthol— 

A. B.K. recryMl. B.B. .. 70s. Str(uig upward movement 

line to disappointing dspanesti 
crop. 

Synthetic .. ,. 2 (j 8.—3.53. per lb., ac(;ording to 

quantity. English make. Steady 
demand. 

Mercurials .. .. V’ery much firmer in view of the 

ri.so in tho price of quicksilvor. 
l*ricos have been advanced by 
tkl. |)er Ih. 

lied oxide . . ,. 5s. 3d.—5s. 4d. por lb. 

Corrosive sublimate .. .‘Is. Gd.— .3s. 7d. ,, 

White precip.4s. 7d.—Is. 8d. „ 

Calomel .. ..38. lld.~4s. ,, 

Methyl Salicylate .. 2a. 3d.—-2ft. 9d. per lb. for carboys. 

Methyl Sulphonal .. 24ft. |>er Ib. noglcctcMl. 

Paraformaldehyde .. 3s. fkl. per lb., without much 

inquiry. 

Paraldehyde .. ..Is. 4d.~l.s. 7d. per lb. in free 

bottles and ctises. 

.l*lu>nacolin . . . . (is. 3(1.— (is. 111. per ih. 

Ph<>nazono . . . . 8s. jxt 11>. for cwt. lot.s. Spot 

lu icea much lower than forward 
offers. Firmer tendency. 

Phcnolphtliulein .. ^ .. 73.—7s. Gd. per lb. Firm. 

I’otass. Bitart ratc— 

99/100% (Cream of 

Tartar) .. .. 88ft. per cwt., less 2**?;^ for ton 

lots. Firm market. 1‘rices have 
u))ward lcnd<?ncy. 

Potass. Citrate .. .. Is. 8<l.--2s. per lb. 

l*otti8H. Iodide .. .. lOy, 8d.— 17 b. 5d. ]>cr Ib,, accord¬ 

ing to quantity. Demand con- 
tinuoft. 

Potay.s. Metahisulphit© .. 7Jfl. pfU' lb., 1-cwt. kegs included. 

Potass. P('rmnugaiint<‘— 

B. P. Crystal .. .. 8|d.-~9tl. per lb. carriage paid. 

Engliflh mako. 

ComiiKircial .. .. 8«1.—8I<1. per lb. carriage {)aid. 

English make. 

Quinhui Sulphate .. 2«. 3d.—2a. 4d. jxt oz., in 100 oz. 

tins. Steady market. 

Resorcin .. ., .. Od. per lb. 

Salol .. .. .. Is. per lb. 

Silver proUiinato .. 98. Gd. p{w Ih. * 

Sod. Benzoate, B.P. .. Ss. 3d. per lb. Jn more plentiful 
supply. 

Sod. Citrate, B.P.C., 1923 la. 9d.—28. per lb., according to 
quantity. Much finnor in com¬ 
mon with other citrates. 

Sod. Hyposulphite— 

Photographic ,. .. £14—£15 per ton, according to 

quantity, d/d. consignee’s sta¬ 
tion in 1-cwt. kegs. 

Sod. Motabiaulpliito cryst. 379. OiL—GOs. per cwt. nett cosh, 
according to quantity. 

Sod. Kitropnissido .. 16s. per lb. J^jsa for quantity. 

Sod. Potass. Tartrate 

(Rochelle Salt) .. 773. 6d.—SLs. Cd. perewt., occord- 
ing to quantity. Market quiet. 

Sod. Salicylate .. .. Market weak. Powder 2a. 4<L— 

28. 9<l. per lb. Crystal at 
28. Gd.—28. lOd. per Ib, Flake 
28. lOd.—38. 4d. por lb. 
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Sod. Sulphide— 

Puro recryst. .. «. lOd.—Is. 2d. per Ib., according to 

quantity. 

Sofl. Sulphite, uuhydrouM £27 10s.—^£28 IOh. per ton, nccoitl • 
ing to quantity, l-cwt. kogn 
included. In largo casks £1 jKir 
tori less. 

Sulplional.. .. . . 18s. Cd. iH‘r lb. 

Tartar Emetic .. ..Is. 4d. j>or ib. 

Thymol .. .. .. Kls. Od.™l.^.s. j)cr lb. for good 

while crysta! froun ujowaii seed. 

PI’KIUMBRY CHEMICALS 
Acet<*j>l»enone . . . • Od. per lb. 

Aubopiiio .. . • • . 13s. Od. ,, 

Amyl Acctttto • • .. 2s. 9d. ,, 

Amyl Ttutyrat-o . . . . 7 h. 3d. ,, 

^myl-'^.. .. 3 b. 3d. „ 

( Am'thol (^.1’. 21/22‘’C.) 4s. ,, 

Benzyl Aconite from Ohlo- 
*s,rino-frce Alcohol 3 h. 3d. ,, 

BenV-yl-^kfohol free from 

Chlorine . . . . 3 h. 3d. ,, 

Bonzaldol lytlo f rot? f ro t n 

Chlorine .. .. 3s. fill. ,, 

Benzyl Bonzonto .. •3s. hd. „ 

Cinnamic .Aldehyde 

Natural.. •• 15s. I3d. „ 

Coumarin .. .. 20s. ,, 

Citronellol . . • . Ihj^* 

('itral . . . . .. Ids, ,, 

KMiyl Cinnamnto .. l.")s. ,, 

Ethyl I'hthalate . . . . 3 m. Od. 

Kiigonol .. .. ..11s, ,, 

Ceraniol (J^dmarosji) .. 3 ‘»h. ,, 

(loraiiiol .. .. • • lls.-—18s. Od. per lb. 

Holiotropino .. . . 8s. 3d. lb. 

lao Eugoaol .. .. 15 h. Od. „ 

hiimlol eX Hois tie Rose. . 32s. Od. ,, Very nnieh deans-, 
ianalyl Aeolale . . . . 32s. t>d. \’ery iniirh dearer. 

Methyl Antliranilato . . Os. OkI. 

Methyl Benzoate .. Os. ,, 

Musk Ambndte . , . . 52s. Otl. ,, 

Musk Xylol . . . . lOs. ,, 

Norolin . . .. .. 4s. ,. 

Phenyl Ethyl Acetate .. 12s. Od. ,, 

Phenyl Ethyl Alcohol .. lOs. ,, 

HhotlLnol.57s. Od. 

Hafrol .. .. .. Is. lOd. „ 

Terpineol . . . . .. 2s. 9d. ,, 

Vanillin . . .. .. 25.y. 3d.—20s. Gd. per Ibi 

ESSENTIAL OILS 

Almond Oil, Foreign 

S.P.A. .. .. . . 15s. Otl. per lb. 

Anise Oil .. •• •• .3s. per lb. Firmer market I'orward. 

Bergamot Oil . . . . I8s. Od. per lb. 

Bourbon (leranium Oil . . 35s. ,, 

Camphor Oil .. .. 7os. per cwt. 

Cjinanga Oil. Java .. 98. 9d. jx-r lb. 

(3rmainoii Oil, L<?af .. 6|d. per or.. 

CaM.Mia Oil, 80/85''^ . . 98. 3d. per lb. 

I'itroneHn Oil - 

•lava . . . . 5a, 3fl. ,, 

Ceylon . . .. .. 38. 9d. ,, 

Clove Oil .. .. .. 8a. 4^d. ,, 

Eucalyptus Oil 70/75%.. 2s. 3tl. per lb. 

Lavender Oil— 

PVeneh 38/40% Eaters 20s. per lb. 

Lemon 0|^ - .. .. 3 h 4<1. „ 

Lornongp^ Oil .. .. 2.^d. per oz. 

Orange. Oil, Sweet ., ISs. per lb. 


Otto of Rose Oil— 

Bulgarian .. .. 27®. 6d. per oz. 

Anatolian .. .. 23®. Od. per oz. 

Palma Rosa Oil .. .. IDs, per lb. Very short 

supply. 

Peppermint Oil— 

Wayne County .. 21a. 9d. per lb. Again advanced, 
Japanese .. .. 209. per lb, but very little being 

offered. 

Potitgrain Oil .. .. 10s. i>er lb. 

Sandal Wood Oil— 

Myijore .. .. .. 25a. j)er lb. 

Australian .. ..21s. per lb. 


TRADE NOTES 

Official Trade Intelligence 

The department of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, 
S.W.l) has received the following enquiries for 
British goods. British firms may obtain further 
information by applying to the Department and 
fluoting the speeifio reference number :■—Britisk 
India : Aluminium ingot.s (The Director-General, 
India Store Department, Branch No. 10, Belveden’ 
Road, Lamlxdh, S.R.l). Canada : Cast iron pipe.s 
(13457/E.D./K.C./2).) ; Zinc dross and zijic ashes 
(Canadian Government 'Dade Commissioner’s Office, 
73, Basinghall Street, Ix)ndon, K.C. 2.) ; Chile, : 
('oppo'r, cast iron, in.sulators (9017/F.L./G.C./2.); 
Ihiha : Hardware, glassware, silverware, (411) ; 
Bgi/pt : Tin solder (insj)eeting Engineer, Egyptian 
and Sudan Governments, Queen Anne’s Chambers, 
London, S.W. 1.); Ref. Muh. 1024/19/5.; France : 
Maritime materials (403) ; Copra, ground nuts, 
copper sulphate, sugar, (405) ; Ilalji : Leathei- 
(4(17) ; I'e.ru : Glas.sware, surgical instruments, 
chemicals (412). 
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EDITORIAL 


T H K lettor from Prof. Noyes whicli ■\vo piib- 
lislied in lii.sl wocli's issue carefully avoids 
<lis<'Us.Hion of one or tw<j iiiteresfing (dliieal 
i)iicsl ions. His letter is on the -whole a j)lea 
lor chemists of all nations to forget the past 
and live in the fut\ire in amity witli eaeli other. 
It the Germans believe that this nation aiul 
I lin e or four others combined in the summer 
ol III 11 to eru.sh an innocent Germany is it right 
ih.it they shouh.l foi’get or protend tf) forget 
this eii'ciimstanoo '! Would it be right for the 
r.clgiaiis to -wi^re the alatr^ in so far as the. Gennan 
iiiMi.'<ioii of Uelgium is concei'jicd ? Gould .such an 
iilcii be anything cxci nt a, piece of hy[)oerisy '( 
Wliii! is the proper and high-minded attitiidri for 
I'lciniinis. whether ehemists or not, to adopt towards 
the Itr'inmns who claim that their treatment of 
It Igiiiiii was well deserved ? Perhaps it i.s suggested 
111 .It the ideal courKe is for the Belgian.s to say to 
I he Geiinan.s “What we have heard about Dingnt 
and braivain and some other places is donbtles.s 
aiMcIi evaggerated ; your inva.sion of our country 
was iiLore an error of judgment than a crime ; send 
t"" or three of yo;ir dtstingnished ehemists to 
Icciiire to UK in Uru.s.sels ns a token of our gfxidwill.” 
'G- aie not. exirei'ts on ethic.s either national or 
mil rnatioual, and we are not clear whether if Belgium 
01 I’l auee take uj) an attitude of refusal to he friendly 
"ilh Germams w'ho justify their conduct, w<' ought 
>“ hlaiai- them or applaud them. The point is not 
a iiicrc academic one, it is of some consequence for 
d'l liitiiri'. If some day, twenty or fifty years 
III ia .._ Ui,, tJnited States of America, or France, or 
'I'l d Britain copies, with the improvements which 
' hid iuii>i vjd of time suggests, the conduct of Gennany 
dll' mg the late war, is it better that the other nations 
di I hi' world should , on the ‘ conclusion of ]»ace 


invile tlic belligerents to shake hands all round 
or should they show their disapprobation i)i any way? 

♦ * ♦ 

On a ])nro point of morality if country A 
guarantees the integrity of country B and after¬ 
wants invades eounfry B, what, attitude should the 
iiihahitants of country' B take up when country A 
ha.s been pushed out ? The German.s, it seems, 
justify their actions in Belginm and would rejtcat 
them in .similar eiieumstanccs. If the Belgian.s now 
offer to the Germans the right hand of good fellow¬ 
ship are we to eoneludo that thev' are men of nohk' 
disjx-i.sitions or that they would he fit intnates of 
an asylum ? IVe have met with people w ho consider 
the German treatment of ]?elgium to he a .shocking 
crime tinworthy of any civilised nation. W<! do 
not know' wlietlier Prof. A'oye,s thinks otherwise, 
hilt w'hat advice does he offer to those who hold 
such an opinion ? Are they to pretend they are 
mistaken ? j\re they to try and forget the evidence, 
which, when it wu.s fresh in their minds, drove them 
to sitoh an opinion ? Arc they to a.ssume in spite 
of it that those who a few years ago behaved in that 
maimer to Belgium are now' milder in manners and 
gentler in their ways ? 'I'he German men of science, 
according to Dr. Frit 7 ,.sehe, are satisfied that the 
Gemiaus were then uiild and gentle enough. We 
sujiposo our owni opinions, those of ns w'ho were 
grown UJ) in 1914 and cajiahle of iinderstnnduig 
W'hat w'as done, are of no account. If we slill feel 
any indignation it should ho with Italy and the 
United States, we imagine, for ohstriictiug the 
Germans in their mildness and gentleness. Before 
we lose our heads in sojihistry and illusion let us 
look at this extreme ease in cold blood and consider 
what is just and not W'hat is expedient. Ijet us 
admit this is an extreme ease ; let us admit that the 
German accounts were, as Prof. Noyes puts it. 
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highly censored ; the facts remain, magna est veritoi ; 
the felgians know what happened, we in this country 
have a pretty shrewd idea. Is it wise or just or 
desirable that we who know less than they should 
say to the Belgians, “ Forgot the jjast ” ? Why 
should they forgot it ? You might as well ask a 
chemist to forget that picric acid is e.xplosivo or 
that sulphuric acid will di.ssolve zinc. We would 
iiko to ask Prof. Noyes whether he thinks he has 
enough evidence to justify him in having any 
definite opinion about Oermany’s treatment of 
Belgium, Wo will not ask him what his opinion 
is. If Iks has no tlefinito oi>inion perhaps he might 
»investigate such evidence as there is and find out 
as a scientific man what the essential truth is. If 
ho has Ji definite opinion wo feel sure that the 
opuiion of the Belgians, whether it agrees with 
Prof. Noyes’ or not, will be much more definite. 
Wo think that Prof. Noyes is doing a good work 
in trying to promote a hotter feeling between chemists 
of all nations ; we wish him every success, and wo 
think that any future good feeling will be founded 
on a knowledge of the tnith and not on a pretended 
ignorance of e.SKential facts. Let us build on realities 
whether wo are building fricncLship or loiowledge. 
Is tho Genuaii treatment of Belgium merely a 
political question about which there is a difference 
of opinion ? Is there no que.stion of morality, of 
justice, of humanity ? Or is the whole difference of 
ophiion iK(m{)aial)le with a divergence as to whether 
ammonium h\-dro,\ide does or does not e.xist in 
solution ? I>et us stick to realities ; we luiow all 
the ea.sential facts about, the invasion and oecu])ation 
of Belgium by the Germans—there is no real dispute 
about tho essentials, the Govennnents of Belgium, 
Geimany and some other countries knew the truth 
and published a great deal of it. The nilers of 
Germany know as well as we do that on the. whole 
it wa.s a shocking business. Tho German Chancellor 
himself and many others knew it was in 1914; 
so long as the Gennan men of science approve of 
the invasion and occujtation so long vvill it bo 
ineffectual for any one to suggest to the Belgian 
chemists that they shall sit down peacefully to 
lunch with tho Gennan chemists. So far as the 
Belgians are concerned let us wait until they have 
rather more confidenee than they now' have in 
the friendly intentions of tho Germans. When 
the Belgians are ready to forgive let us rejoice ; 
let us not urge or advise them to roach this state 
of mb)d, 

♦ ♦ ♦ 

Wo publish in this Lsstie a review by E. P. A., 
on 0.sborne’s book on “ The Vegetable Proteins.” 
Knowledge of tho compounds contained in plants 
and of tho chemical processes which go on in plants 
has increased enormously during recent years. 
Many of us can recollect the time when the botanist 
regarded chlorophyll, starch and cellulose as com¬ 
pounds of a degree of complexity far beyond tho 
reach of the human mind. At that tinm but little 
was known of tho chemistry of plant life beyond : 
the fact that, plants absorbed carbon dioxide and 
evolved oxygen. Bit by bit facts have been accumu¬ 
lated, new^bompounds isolated and their stiuctures 
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determined.' We have now an accurate knowledge’ 
of tho many terpenes and camphors produced by 
plants, of many of their scents and coburing matters. 
The various kinds of chlorophyll have been separated 
and distinguished, the occurrence of hydrocarbons 
such as pentane and carotin has been studied with 
care. Starch, inulin, cellulose- and ligno-oelluloses 
are no longer mere names. The alkaloids have been 
synthetically prepared or so closely investigated 
that their constitution is no longer a matter of 
speculation. Enzymes have furnished a copious 
literature and those monographs on Biochemistry 
which deal with plant life contain a mass of infor¬ 
mation of considerable scientific value. The sugars 
and other carbohydrates have been studied so much 
that their chemistry may now be considered as 
almost worked out. How agreeable it would be to 
have an account of botanical chemistry written 
in such a way that a retired solicitor or a white- 
lead manufacturer, whose curiosity is not entirely 
extinguished, could ait down in his garden under 
his mulberry tree and read it, every now and then 
getting up to admire the Primulu farinosa which 
this imaghiary individual has reared with such care 
and comparing its waxy covering with the inadequate 
do.scription of it given hi print 1 
♦ ♦ ♦ 

We are infoimed that tho American Chemical 
Society has arranged with tho National Research 
Council for the publication by the Williams and 
Wilkins Company of Baltimore, of a now venture 
to be called Chemical Reviews, consisting of a 
yearly volume of about five hundred pages to be 
issued in four numbers in January, April, July ami 
October m each year. The Editor-in-chief is Pro¬ 
fessor W. A. Noyes, and arrangements have been 
made with tho Chemical Society here to give Fellow.s 
the advantage of having tho American Chemical 
Society jouinals and Chemical Reviews at the 
same price a.s tho Members of the American Chemical 
Society. This very friendly arrangement will be 
much appreciated. The price of Chemical Reviewx 
is four dollars a year to such favoured persons and 
the list of contributions to the first two number.s 
suggests that the new journal will bo an attractive 
one. The first number will contain papers by 
T. W. Richards on “ Atomic Weights and Isotope.s, ’ 
by J. 0. Irvine on ” The Constitution of Poly¬ 
saccharides,” by F. 0. Doiman on “ Tho Theory of 
Membrane Eq^uilibria,” by M. Gomberg on “ Organic 
Radicals.” The second number will contain papers 
by G. N. Lewis on “ The Quantum Theory of Chemicc.l 
Affinity,” by A. F. Holleman on “ Some Factors 
Influencing Substitution in the Benzene Ring. ’ 
by T. Svedberg on “ Some Recent Advances in f tc 
Field of Colloids,” by G. Urbain on “Twenty-fire 
Years of Research on the Yttrium Earths,” and ty 
A. A. Noyes on “Tho Systematic Detection of Car 
Rarer Chemical Elements.” Chemical Reviews vll 
not be confined to articles on purely* thcoreti. .d 
topics but will also accept articles of suitable nature 
'on industrial topics. We hope to deal with t' i.^ 
subject at a later date when we have fuller infor¬ 
mation. 
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British Empire 



Exhibition 


Wembley, April — October, 1924 


The British Empire Exhibition at Wembley is 
already very good and by tho time these notes 
appear in print it will bo oven better. It has been 
s<i much advertked and so much dkeussed, in Parlia- 
7 iunt, in tho Association of British Chemical Manu¬ 
facturers, in tho Society of Chemical Industry, in 
fills Journal and in the daily newspapers that 
already many of us are a little prejudiced against 
if. But let us consider tho matter in a really scientific 
sjiirit. The Exliibition is to illustrate the British 
Kmpire, perhaps no unworthy or inadequate topic ; 
it will give us oracular demonstration, as Mr. Caleb 
Trotter called it, of India, Ceylon, Burma, Malaya, 
llong-Kong and other places with architecture 
(lisfinctive of each country and something to ilhrstrate 
to us the natural and artificial products appertaining 
t licreto. The buildings in tho Exhibition representing 
flic countries w'c have mentioned are alone well 
worth a journey from Manchester, Glasgow or Leeds 
to Wembley. To begin with these buildings are 
of unusual styles and are beautiful. The architects 
ivlui have designed them had good taste ; the crafts¬ 
men who assisted in their construction were skilled 
in llienr crafts, the artists who have adorned these 
linikliiigs with friezes and frescoes have given the 
vi.-^itors real pleasure. There k a high .standard 
.iliont all those buildings, they do not look like 
ICxliihition structures, they look like tho real things 
mid no doubt but for the expense they would have 
lif'cn. That ingenious philosopher, Dr. 0. Bias, said 
■■ real virtue k a very expensive article; plated 
goods look just as well and are within the roach of all 
imrchasers.” 

There is no doubt that the British Empire Exhi- 
hition has every right to be as imposing a landmark 
as was the 1851 Exhibition. Whether it will be is 
another question; the skirts of happy chance and 
the law of probabilities dkeussed gravely in a recent 
II 11 iclc in these pages affect tins problem. But as 
the 1851 Exhibition will for ever, as “ Q” put it, be 
I' woeiated with popular science, crochet antimacassars, 

I < rkscrew curls and jpruneUa boots, so the Exhibition 
oi 1924 will be typical of art, ideas, fashions and 
milM's which subsequent generations will scoff at. 

liat \^1 our grandchildren think of the Glasgow 
h'li-s with their knee-breeches, bobbed hair and 


gaspers, who from coigns of vantage have loft monu¬ 
ments of Georgian Art 1 What will they think of 
present day politics, present day literature and 
present day journalism ? How few of us journalkta 
have, enough talents to keep our literary reimtations 
alive so long as w'e ourselves live ! 

Wembley is obviously great enough and good 
enough to mark an epoch and this must bo the excuse 
for trying to convey to the readers of this article 
the sort of impression made by a visit to the Exhi¬ 
bition. After seeing half-a-dozen typical buildings 
you realise that Wembley k far, far bettor than you 
had any right to expect and then you wdll wander, 
finding everyw'hcre fresh objects of interest. Such 
sights again cannot be found, in any place on Englkh 
ground, be it at wake or fair. Although the ground- 
is English there is an obvious Scots accent attached 
to many of those who have been engaged in tho 
construction of this Exhibition. It might be worth 
while some day to give Sir Robert M’Alpine a free 
hand to rebuild Airdrie and other towns in the 
purlieus of Glasgow 1 Wo cannot keep closely to 
our topic nor do we think any visitor w-ho possesses 
a soul will steer a straight course when he sets foot 
in the Exhibition. Surely the walled city of the 
Gold Coast will drag him from his path or Australia 
or New Zealand or Canada or Newfoundland. The 
brooks and streams, the lakes, the gardens, the 
colonnades, the Stadium, the ever-moving railway, 
the water-chutes and other amusements will bo as 
Sirens attracting all except a small remnant; duty 
will bind a certain number of qualified chemists 
with chains and unqualified with links of iron. 
There are upwards of fifty restaurants and cafes, 
bands giving music of all degrees from the austere 
tom-tom or tho soulful ram’s horn to the most 
exponential of Bach’s fugues and the super dominant 
seventh oharacterktio of our very latest composers. 

It may be assumed that everyone of sound mind 
has some interest in science, industry, art, music, 
sport, hktory and geography. Here k something 
for everyone and we think that the huge Engineering 
Palace and the huge Palace of Industry, in which 
latter are the chemical exhibits, will provide interest¬ 
ing matter for many of the vkitors. Chemists 
should make a point of seeing thk exhibition as 
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frequently as jiossible ; they will be reminded of 
many half-forgotten facts of chemical history, they 
will be vividly impressed- if they arc not already 
of a sufficiently guid conceit-—by the way in which 
chemistry is being utilised in industries which 
formerly dispensed with it. 

So vast an Exhibition demands a good deal of 
time ; it is better tt) go for two or three hours than 
not to go at alt, but probably 1ho.so who go a dozen 
or a score of times will liiul they hav<^ still many 
new things to distract them. You are surprised 
by some building, half hidden, or unnoticed and you 
find it is a singularly iidcresting symbol of Aden or 
Eiji or East Africa or Jamacia or the Falkland Islands 
until finally you arc profoundly impressed by the 
extent and t he variety of your Flmpire, Merc ma])S, 
Whitaker's almanacks, statistical reports and the 
works of Flavius dosephus that learned Jew- 
will never drive this home. Of course w(^ all know 
about the Malay Straits or is it States —and 
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of false sizes and in false bearings, is more dangerous 
than utter darkness. The Wembley Exhibition 
gives us a reliable standard. If it includes Malta 
and Ireland these still form part of the Empire. We 
hunted all over for Minorca, Boothia Felix, and the 
Ionian Islands avhich we were doubtful about and 
found none of them. If the next time w'e are equally 
unsuece8.sful we shall conclude that Napoleon or 
Washington deprived us of these. A collection of 
postage stamps is not an infallible guide but the 
Emjiire Exhibition is. By the w'ay, why was Boothia 
called Felix ? Felix calls up some recollection, wo 
know not what, .some phrase wo have recently 
come acro.ss. 

Tub I’alace of LNuu.sTRy : Tub (Ihbmicaj:. Sicotion 
Kee])ing on walking and turning to the right we 
now enter the I’alaeci of Industry which includes the 
Chemical Section organised by the Association of 
British Chemical Manufacturers. A large committee 



Stamford Hallies, but it is such a long way olf, and 
a long time ago, and perhaps it isn't true. And 
then wi! find a building with a dome and minarets 
of truly Oriental flavour, filled with products from 
the spicy islands, and wv seem to be in touch with 
sonu'thiog real at Last. We would bo prepared to 
testifv about it in a court of law or even to wager a 
brother chemist the j^cc of a dr***. It has always 
been a mystery to utt how people can imagine they 
believe h.ilf the things they think they do believe. 
The legendary iin|^rccptibly ])ass iido the historical; 
Armstrong's views on ions and ikons are Findlay's 
views, but seen through a diftcrent medium. Arm¬ 
strong no doubt thinks of the ionic medium, as 
Macaulay put it, just as that transparent haze, 
through ■rfliieh the sailor secs capes and mountains 


w'as concenu'd in the organisation of this Section, 
It consi.sted of Mr, W. J. lb Wooloock, the Chairman, 
Sir Max Mus|)iatt, Hart., and Mr. 11, G. Perry foi 
the Assoi iation of Briti.sh Chemical Manufactun r.-., 
Mr. Cticstcr Ibix for tlu^ United Kingdom Soa|> 
Makers' A.s.8ocial ion, Dr. E. F. Armstrong, Mr. E, V 
Evans ajid Mr.J. Jj. Baker for Die Society of Chemical 
Inilusfry, Mr. H, (tosnoll and Mr. H. Bari'ett for the 
P<‘rfiimerv Committee, Mr. E. Hickson and Rb. 
.T. B. Atlvinson tor the Society of Dyers and Coloni- 
ists, Mr. C. A, Hill and Mr. Wipixdl Gadd for th' 
Drug Club, Mr, E. G. Hughes and Mr. P. G. Soiucr- 
vilkifor the Nat iomd Benzol Co., Ltd., Mr. E. Kingz< ‘ t 
and Mr. Godlier for the Hritish Disinfectant Maim- 
facturcis’ Association, Commander K. E. Stoki - 
Bees for the Institution of Petroleum Technologist a 
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Dr. J. T. Hewitt and Professor J. F. Thoqie for the 
Chemical Society, Mr. R. Pilcher for the Institute 
of Chemistry, Dr. S. Miail for the Federal Council, 
Mr. T. H. J. Carroll and Mr. F. C. 0. Speyer for the 
llritish Sulphate of Ammonia Federation, Mr. L. 
M. («• Fraser for the British Chemical Plant Manu¬ 
facturers’ Association, Mr. N. Garrnd Thomas for 
tlio National Sulphuric Acid Association, Mr. E. T. 
Vethercoat and Mr. T. Marns for the Pharmaceutical 
Society, Mr. S. Sadler for the Association of Tar 
Distillers, and Professor Hinchley for the Institution 
of (Jhcmical Engineers. 

'I'liis (tommitteo held several meetings in 1922, 
1929 and 1924 and the advice of its members was 
iloublless of great value to the E.xhibition authorities. 


The SciENTiFio Exhibit 

One of the most original features of the Chemical 
Section is the scientific exhibit intended to illustrate 
thework of the present generation of Brit ish chemists. 
This has been organised by a sub-camimittee of tho 
largo A.B.C.M. committee previously mentioned. 
The sub-committee which had as its ehuirman Dr. 
Herbert Levinstein, was aasi.stcd by many of the 
most noteworthy of our chemists and kept closely 
in touch with the. committee of the Royal Society 
so as to avoid unnecessary overlapping. Dr. Levin- 
stian devoted himself to this agreeable ta.sk and 
secunal help from all those univer.sities and other 
places where chemieid research is carried on. Ho 
has taken imraen.se interest in this exhibit and tho 



lull the driving force was that of the chairman, 
-'ll W'oolcock, and he did the lion's share of t he w ork ; 
liiil a very considerable and notable piece of work 
it >i as. Mr. Woolcook was suave, tactful or threaten- 
inn .ns occasion required ; he has a curiosa felicilas 
"t lii.-i, own, a disingenuous and courteous bluntness 
"liidi is difficult to resist. By judicious cajolery, 
fin Il ly, determination and attention to detail ho 
the business tjirough and the chemical section 
"IIS always as far ahead as any other. Everyone 
"II I visits the Chemical Section should feel a little 
guileful to him. 


result fully ju.sti(ies tho time .spent on it by him and 
his co-workers. 

In the centre of the Scientific Exhibit is the Fiery 
Fountain, an altractiv'c scientific toy which wall 
]>robably interest the general public more than the 
other exhibits of more seientilic importance dis- 
jilayed m this section. 

Issuing from a rock is a stream of water flowing 
in a graceful curve on to a glass flower and thence 
overflowing into a mossy pool. As the stream of 
water touches tlie flower it appears to catch fire 
and the flower is brightly illumhiated by fiery water. 
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As you look, the colour changes from fiery white 
to fiery red, from fiery red to the vivid green like 
that shown by a Verey light, but the water flows 
over the flower entirely colourless. As it falls on 
to the tank below it again shows a brilliant iri¬ 
descence. 

Many pretty experiments have Ixsen shown with 
phosphorescent and flufiresccnt sub.st.!incos. Most 
of these depend for their full effect on a darkened 
room. Here we have daylight and no doubt many 
besides the genenil publics aill he puz/.led to know 
how this pretty and attractive (dfect is obtained. 

'['he e.xhihit has been piepared by the Manchester 
College of 'rec^huology. Ufany experiments have 
been made to bring tfiis device to perfection and 


styptics and from these in turn even more oom- 
plicated alkaloids have been produced. 

Apart from these medical and chemical aspects 
of alkaloids, they are not without interest in other 
directions. Thus the exhibit includes a compre¬ 
hensive scries of the highly poisonous alkaloids 
obtained from the aconites of Japan, India and 
England. Aconite roots have been used as arrow 
poi.sons as well as in medicine, and they owe their 
us(! in these directions to the toxic alkaloids they 
contain. 

Finally it may be of interest to add that the 
specimens shown represent work done wholly in 
Great Jfritain. that practically every typo of alkaloid 
is included—a sure sign of the importance of the 



Princijial Mouat Jones and Mr. Hodgson are to be 
congratulated on providing a very succcs.sful and 
ingenious attraction. 

'The Alkaloid Soelion, organised by Dr. T. A. 
Henry and I’rofe.ssor F, I... Fyiuan, consists of a 
largo number of little bottles containing crystals 
and powders of all kinds and colours and inter¬ 
spersed among the bottles'’are cards with chemical 
hieroglyphics inscribed on them. 

Th(' di.agrams with their mysterious Jiieroglyjdiics 
shoxvn in these cases tell the story of how much 
has been nrdiieved for each alkaloid dealt with. 
Thus, one of tlumi shows how it is possible to start 
with a component of nutmeg oil and j)assing from 
it through a whole series of compounds to arrive 
at alkaloicjs such as cotarnine and hydrastiinne, 
which have iinportant medical applications as 


Hritish contribution to knowledge on this subject— 
that every important Briti.sh authority on alkaloids 
has contributed to the exhibit, and that no such 
collection has ever been got together beforr'. 

The exhibit of Inorganio and Physical Chemistry 
was arranged by Prof. F. G. Donnan and is very 
comprehensive. It includes apparatus for deter¬ 
mining the rate of solution of gases by water, lent 
by Prof. Adeney. Prof. Allmand shows photo¬ 
chemical cells, electrolytic manganese and other 
objects of inten^st; Prof. Bassett shows models and 
specimens to illustrate the phase rule. Dr. Egerton 
shows specimens of distilled metals and notes of 
various vapour pressures. Dr. Friend has an 
exliibit showing the corrosion of metals and the 
various pigments which are used to prevent corrosion. 
The Royal Institution shows some of the Uistogipal 
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Collection ojE Apparatus of the late Prof. Sir James 
Dewar, and there are several other exhibits of 
apparatus used by physical chemists. 

Prof. McBain has done much original work on 
colloids and the committee gladly availed itself 
of his help in organising the exhibit of colloid 
chemistry. Dr. Helo Shaw’s Stream Line Filter 
?ho^vs how colloids may be liiterod. Banded prooi- 
jiitates are shown by Dr. Bradford and Mr. Emil 
Hafschek. Many chemists who know these only 



In the Scientific Exhibit 

fidiit illiistration.s in books will be glad to see actual 
s|.niiicn.s. Prof. McBain himself has an exhibit 
111 soap .solutions and other cxhibitor.s show colloidal 
nilihcr, clay and carbon. Prof. Hardy’s work on 
till' tlisiribution of water in a gel is also shown. 

There arc cxliibits showing the progress in explo- 
.-■iM s during the years 1!>00-1921 collected b^y Sif 
llohcit Robertson'and lent by the Board of 'J'rade, 
I hr Imperial War Museum, the Science Museum, 
the Rc.searcli Department of Woolwich, Messrs, 
.\iilicrs Exjilosivcs and others. Some of the cx- 
hihits refer to an earlier period, for instance, tjio 
Hist practical smokeless powder made .so long ago 
iis 1,SH2 by Mr. Walter E. Reid, a fonnor President 
"I the Society of Chemical Industry. There are 
1111 'dels of plant for the manufacture of guncotton 
iind )ntroglyccrino and for the recovery of acetone 
I'll the lines worked out by Nathan, Thomson, 
llintmd and Sir Robert Robertson himself. There 
111 devices for detecting tlio gradual decomposition 
'll nitroglycerine, the calorimetric apj)aratus of 
M \ab and Leighton fetr determining heat values 
ct gases and sundry information about the new 
I ' lilosivcs developed during the war and models 
cl plant for their manufacture. 

I 'rystal structure as we now understand it, owes 
iii'irli to the labours of the Braggs. Prof. W. L. 
ill igg shows a considerable number of models of 
Cl stals made to a pale of one hundred million to one. 


There are exhibits arranged by Prof. Sinithells to 
show the structure of coal, the nature of flame and 
the removal of sulphur compounds from coal gas. 

The Cavendish Laboratory of Cambridge shows a 
number of interesting things, diagraras o.xplaining 
much of the work of Rutherford, Geiger, Andrade and 
Moseley: photographs of mass spectra by Aston, 
and of a-particles by Wilson. The importance of 
this work and the valuable contribution to knowledge 
made by the Cambridge school, are well-knowm to 
most of our readers. This exliibit has bwm organised 
by Sir Erne.st Rutherford. 

Dr. Ormandy has arranged a number of cxliibits 
of various plastic materials, tlie conversion of cellulose 
into sugar : phenol and c resol condcns.ates prepared 
by Synthite, Ltd. and the Damard Lacquer Co., 
also casein products prejiarod by the Erbioid Company. 

'The metallurgical exliibit is not a largo one, having 
regard to the groat mass of recent work on the 
structure of metals, but it is not easy to show in 
such an exhibition the microscopic structure of 
steels and alloys. Tlic microscope is becoming of 
considerable importance in many industries, and the 
industrial section of the Royal Microscopical Srsiiety 
will convince anyone who is fortunate enough to 
attend its meetmgs iiow many problems the micro¬ 
scope is helping to solve. Prof. F. C. Thompson lias 
taken cliarge of this exhibit, wliicli includes some 
interesting exhibits of the cry8tallis.ation of metals. 

Colouring matters always form an attractive 
display ; the scientific w'ork done licro in this br.anch 
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of chemistry Is not so easy for him who runs to read 
as is a mass of lirightly-dyod fabrics. Prof. Hewitt 
has, however, collected some interesting things, some 
origmul dyes prepared by Sir William Perkin, sixty 
or seventy years ago, natural dyestuffs prepared by 
Prof. A. G. Perkin, the plant pigments, anthocyani- 
dins extracted by Dr. Everest and the pyrylium salts 
made by Prof. Hewitt. There arc also dyestuffs 
shown by Prof. Heilbron, Dr. Silberrad, the British 
Dyestuffs Corporation, and L. B. Holliday and Co. 
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The Knglish and Scotch chomista have carried out 
Honu) important investigations on the structure of 
toi'iicncH. Hard thinking and logical reasoning on 
these suhjects do not necessarily impress the iinagina- 
tions of sojno thousands of visitois who have never 
heard of a iKuizcno ring. Th<^ tcri)ene specimens 
provided by Prof. W. if. Perkin and Prof. (i. 0. 
Henilerson will nevortheles.s be of interi'st to all wiio 
have studied organic elumiisti v. 

Catalysis is of gr(!at im])ortanec ijidiistrially, and 
the theory of it is bodi diili(ailt and intero.stuig. 
Dr. Tlilditeh has gathered together .some good models 
and units of plant employed by the United Alkali 
Company, and .some oils hardened by catalytic pro- 
cesse.s, prepared by Messrs. Cro.sfiekls, Ltd. The 
words eatidy.si.s and analysis havr^ alwaN's appeah'd 
to cheniists ; in (Ireek it would .seem that they mean, 
respectively, breaking down and breaking up, though 
catalysis is the o.vact equivalent of the phrase, 
breaking up, a.s applied to a school. 'I’he idea of 
<aitaly.sis is very clo.sely akin to the idea of re.st after 
labour, a sojourn in a country inn at Lyme Hegi.s, 
after a bu.sy term at iShetfield. This is catalysis as 
the old Creeks would have understood it. Some 
favoured visitors may have the opportunity at the 
E.vhihilion of seeing catalysis as ap])iied to editors. 

We have not forgotten the e.vliibit of chemical 
engineering arianged by Prof. Ilinchley, but a.s wo 
intend to have a spea-ial article rlealing with chemical 
enginei-ring at the E.vhihition, a fortnight or three 
W(.“eks hence we uill not deal with thi.s noAV', except to 
mention tlnit it i.s worthy of a visit. 

This KcientifK^ e.vhibit and the book written as a 
supplement to it to record the recent ad\'ance.s in 
chemiyal knowledge in this rauintry, bring home to us 
the flourishbig slate of chemistry. So far a.s the 
Structure of the .\tom is eoncerned we may well b(^ 
proud of the British share. This particular subject 
will till us with pjride. until some daring speculator 
shall advance new and belter hypotheses. 

Man does with dangerrais etiriosity, 

These unfathom'd wonders I ry ; 

With fancied rules and arbitrary law.s, 

Matter and motion he restrains -. 

And studied lines and lietious circles draws : 
Then avith imagined sovereignly, 

Lord of his new hypothesis he reigns. 

He reigns ; how long f till some usurper ri.se ; 
And he, too, mighty thoughtful, mighty wise, 
Studies new lines, and other circles feigns. 
These verses ari^ almost as true to-day as they were 
when they v ere writtc-n, nearly two hunched and forty 
years ago. 

This Exhibition has taken two years t(i organise, 
and has cost twenty million pounds sterling to build. 
It always seems mon^ impressive to ]>ut in the word 
sterling; its signilicance. is nevertheless comparable 
to the mere exjdetive. And at. the linish there is a 
rush and a scramble to get tlnngs done in time, late 
and early hours spent in hurried work. The book 
wo have spoken of, a record of modern British 
chemistry, prepared by the greatest living experts 
in their own departments, is an instance of this. 
Dr. E. E. Armstrong, who has edited this and written 
an excellent introduction to it, has had to issue 
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frantic appeals at the eleventh hour to authors, 
printers, publishers ei hoc genus omne to get the 
compilation ready m time. He has done it and 
done it well, but probably ho has hod to sit up so 
late that hardly here and there a hackney coach, 
appearing, showed the ruddy mom’s approach. 

Even the editorial staff wish that Siieeial Numbers 
did not coincide so nearly with Easter holidays, 
making an undue rush to prhit two numbers in one 
w'oek, and they regret the light-hearted way in 
which, four or live months ago, they undertook the 
i.s,suo of a set of elementary pamphlets, intended to 
show how chemistry pervades the whole of human 
life, beguming with the laws which keep the planets 
in their radiant eonr.ses, and ending with some 
precept deep for dressing eels or shoeing horses, 
Jiinging in fact from stellar chemistry and bio¬ 
chemistry to metallurgy. But the one man wlioso 
task wc have not coveted and whose responsibility 
W(! have not envied is Mr. Wooleoek. 

Tun ('nKMiCAr/ ExHiinr 

HkAVV CnBMI(!AL.S 

No exhibition, including the cfiemieal industry, 
would ever be eompleto w'itliout the purticijiution 
of tho.se two giants in the ehemieal trade, Brunner, 
Mond and Co., and tlie United Alkali Co. So much 
could be .said about either of tluuu that it is difficult 
to know' w'liei'c to tiegin. Brunner, Mond and Co. 
not only exliiliit a full range of their own ])roduets at 
their .stand, but jirovide space for thcii' subsidiary 
companies. A .s])ecial fi'alure is the demonstration 
of B. Sf silicate of soda for haixk'niug (amcrcte, and 
samjiles of other grades of silicate of .soda .suitubk; 
for other purposes are also to be s(;on. All .sorts 
of products ranging from soda ash to caustic soda, 
ammonium ebloiiik! to calcium ehloride are there, 
to remind the onlooker of the impoitauce of the- 
alkali industry whether to other iivdustrics oi' to 
th(! home. Atteiitiou .siiould be called to the exhibit 
of ery.stal oaleiuni ehloride, w'hieh contains up to 
Vf) per cent, of the s.alt and is of phannaeopieal 
purity in regard to its content of arsenic. 

Of the subsidiary companies, the t.lastner-KclhiiT 
Alkali Co., Ltd., ])rovides exhibits wbieh .show the 
e.xtraordinary range of uses to which its products 
are applied ami remind one that its works, engaged 
in the manufacture of sodium and chlorme products, 
ranging fro7n metallic sodium to hydrochlorio acid, 
are remaikablc for tlu'ir seientilic planning and 
equipment. Tlio.se inttu'ested in the soap, dye.stult, 
paint, oil cxlra< lion, rubber or laundry industries, 
will find a visit to this stand well worth while. .Au 
electrolytic process of a different type is also utilised 
by Elee.tro-Bk^aeh iind By-Products, Ltd., to niatui- 
faeture chlorine, soda, bleaching powder, se.sqm- 
carbonate of .soda and salt. An interesting by¬ 
product of the manufacture of caustic soda hy 
treating sodium carbonate solution with lime is 
carbonate of lime, which, produced in a yery ta'c 
state of division, is eminently suitable for agricul¬ 
tural use and for “ stone-dusting ” minos. Many 
high-grade chemicals are shown by Chance and Hunt, 
Ltd., a firm which supplies ammonium carbonate 
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(for the baking trades), caustic soda, sulphuric and 
liydrochlorio acids, animunia, sodium sulphide of 
v arious grades, saltcake for glass and paper makuig 
iind iron-oxide pigments. This firm neglects no 
opportunity to improve its products or processes 
and Ls willing to investigate problems connected 
with the use of its products. The Caldor-Fox 
scrubber jiatcnted by the company is a successful 
method for removing acid mist in the exit gases 
from sulphuric acid concentration jilants, and in¬ 
formation about it is willingly given to intending 
uses. Lime in one form or another fills a multitude 
of users, amply illustrated by the Ruxton Lime 
firms Co., whose output exceeds a million tons a 
\< ar. The physical and chemical properties of lime 
lie too often neglected, but the products of the 
iimpany iwssess characteristics that comply with 
needs ranging from agriculture to concrete making, 
«nter softening and various chemical processes. 
S\ nlhetic Ammonia and Nitrates, Ltd., whoso works 
for the fixation of atmospheric nitrogen at Stockton- 
oii'fees are now completed, exhibits samples of 
■oiimonia and sulphate of ammonia that remuul 
one that, although the plant can produce nitrogenous 
f( rlilisers in quantity, it could, in time of war, supply 
huge quantities of nitrates, thus rendering the 
roimtiy indciiendent of foreign supplies. 

No introduetion is needed by the United Alkali 
Co . aliicli, though a deseondant of the pioneers of 
the British chemical industry, is as new' in its 
l>i o( i‘.s.scs as it is old in j ears. Although samples of the 
iiniipany's products are sho-wii in A’arions portions 
ot the stand, the main object of tln^ exhibit is to 
'how, by photographs and other means, how widely 
ilio.se products are utilised in the \-arious iiulustries 
of the country, wiiethcr the mamifactnrcs be paper, 
:;lass. te.xtiles, dyeing, jH'inted calico, galvanised iron, 
fooilsl iilTs, leather, or evm ice. 'finis the bleacher and 
I hr mineral-water maker, the match maker, and w ire 
milker, the cotton (irintcr and the water engineer are 
■ill heliolden in .some way to the United Alkali Co. 
file eliief manufactures at the com|)any's various 
"orlis are, ot course, suljihurio acid, caustic soda, 
iiilii ash, and chloride of lime, all products e.s.scnfiai 
I'i liiclii.strv, but it should also be, pointed out that 
I he eompany is the larg(>st manufaettirer in Ureat 
Hritiiiii of that most imixirtant fertiliser, sujauiihos- 
I'hiite, and that others of its products such us saft, 
'oilii erystals, and cleansing materials are as indis- 
(len.Mible in the home as superphosphate Is on the 
fiinii .An interesting development of the company's 
'eu|ie is the manufacture of organic ehemienis anil 
'lyesliiff intermediates, of which tho national imiiort- 
iiiiee i.s shown ill a diagram that should be scon by 
ill I hose who are intenisted in the continued gronili 
"I the ilycstulTs industry in this country. 

Aiiothei- of tho firms which extract salt from tho 
mill ( hoshirc brine fields is Murgatroyd’s Salt Works, 
htl, ami their stand is remarkable for the number 
‘•I ^i hIi'.s of salt shown. All grades are there, from 
"isl e .salt for curing fish, dairying, cooking and tho 
•iilile, up to fine salt that is analytically pure, and 
'"elmliiig even salt that will not cake when exposed 
t" 'i onp, the change being produced, not by adding 
■<ii 1 1 I ,mt ial amounts of other chemicals, but by physical 


treatment. In addition, a coarse, uniform salt is 
shown that does not '‘ball"; it is supplied for the 
manufacture of salt cake and a quality is made free 
from calcium and magnesium compounds. Here on 
this .stand can thus be seen one chemical wldeh, in 
various grades, covers the range from fine to heavy 
chemicals, as well as being an important food ndjunet, 
a supply of 151b. per annum being noecs.-mry for 
health for a grotvn man. 

In their exhibit, Messrs. F. W. Berk and Co. 
chiefly show s^icciinens of their main jiroduets, 
hydrochloric, nitric and snlfihuric iKiids for a variety 
of uses, ns well a.s samples of other of their ncli- 
known products, iitehnling Imitie acid, hydrogen 
yieroxide, alkaloids, mercurials, sulphur, mercury, 
potash salts and a large range of crude drugs. This 
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eonqiany specialises in the exyiort trade, lieing a 
merchant as well as a tnanufacturer, and the iwhibit 
also shows the methods of packing materials for 
export so as to ensure both safety and economy. 
The company owns works both at Stratford. London, 
and at Fentrepoth, Swansea, and as the heads of 
the various departments have la'cn with the firm 
for periods ranging over forty years, an aceumulated 
experience and a knowhslge of requii;emenls aro 
available that arc not less vahtable to the buyer 
than the technical qualifications at command. 

A useful range of industrial chemicals is exhibited 
by J. M. Collett and Uo., Ltd., of Gloucester, their 
exhibit including the metabisulphitcs of potassium 
and sodium, the sulphites of lime and seda, as well 
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»n .s(Hliuiit )ii?iiiljihitc (anhydrous and liquid) and 
l>isul[)hitf of linio. 

On ajipioachinn the stand of Joseph Crostield and 
Sons, litd., one is jinniediateiy reminded of soap, 
of eonrse, Imt there are other produets of this eoin|)any 
that are equally noteworthy. 'J'ake Crosfield's l’yr»- 
inid brand Jjlyeerine, for instance. 'Dtis is supjilUsl 
in qualities suitable for u.se in the manufacture of 
many ehemiculs and industrial ])roduet«, such as 
lubrieant.s. leather dre.ssing and jadishes, inks, 
toilet jirepiirat ions, ilriigs, anil then it finds use in 
.surgery, printing and dyeing. (Jatistie soda is an 
important product of this Warrington tinu, but 
there is also silicate of soda and it is time that the 
public i-ealised I hat this protean body has nian\' other 
uses tfian that of preserving eggs ; it is a universal 
adhe.sive a.s well as a “ hardener ' for concrete and 
cuiiiii..gly changed in form, it beeomo.s Doucil, the 
new inab.irial for softening water and absorbing 
vapours Visitors to this stand will not fail to bo 
impressed with the eomjili'.vity of modi'in industry, 
as illustrated by a firm whose jiroduets range from 
Koa)) to cement, and if they lealise the quality of the 
scientific direction that lies lx<hind it, all the better 
for chemists and ehemistrv'. 

The line colour of the exhibit 6f sulphate of eojqier 
by Jami's H. JXmnis and (to., Ltd., cannot fail to 
catch the eye. The product, of which the firm is the 
oldest and largest maker in the world, is of 98 to 99 per 
cent , jmrity. and has lu-eji used to jirotect the French 
vines from diseases for over fifty years. It is used 
for the prevention of plant diseases, as a weed killer, 
for jmiifying water, and as ali addition to asphalt to 
make improv<-d road material. Those who have 
seen the ravages of disease in the vineyards in certain 
years will understand the importance of this eieruleati 
chemical. 

A large numlier of industries will find attractions 
at the stand of ff. La])orte, Ltd. There is hydrogeji 
peroxide of all strengths and qualities for bleaching 
wool, silk, straw' plait, gelatin and man\' other 
products, and barium salts are ]m'sent in quantity, 
such ns barium peroxide (which is not only the pure.st 
made, but also the only ftritish make), the carbonate 
for the ooramic, glass and sugar industries, the 
sulphide for tho tanner and the purification of 
acid, and the sulphate, known in the colour t rade as 
blane fixe. Sodium salts are there, too, whether 
the hvjiraddorite or jtyrojAosphate, the acid pyrophos- 
](hate u.sed in baking, the sulphide, bisulphite, per¬ 
borate -all of such great industrial utility. ,Soap, 
"'ashing powders, blues and other laundry requisites, 
are also shown, in addition to sundry prejiarations 
for various technical and trade purpose.s. 

^lickel and its salts and the Maple brand of eojiper 
sulphaU' })redominate, as might be ex])ected, at the 
stand of the Mond Nickel (lo., and will remind the 
scii-ntilic observer of the beauty of tfie nroee.S8 by 
which nickel is purified, the impure material becoming 
the attractive metal that is now so vdriquitous, 
whether as coinage (and the compunv has sujiplied 
several foreign (JovernmentB for this purpose), or as 
a shining mask for baser metals in a t houaand different 
ways. Next time visitors are “ abroad,” tho sight 
of the clean, bright coinage in Belgium and other 


countries will bring up memories of the stand td thi 
Mond Nickel Co. .Some of tho metals of the platinun 
grou]) are also produced by this company, so its 
stand does not lack irdercst. 

Stdphuric acid is so impoi tant a chemical, such ai 
inilex to the general industrial prospfsrity, that it 
tnay be said to carry its own recommendation, and 
Sja-nctu' (lhapman and Messel, Ltd., have made it 
so long and so extensively, that little remark it 
needed. In an oval glass case stands a central bottle 
filled with crystals of sulphur trioxide, and surround¬ 
ing it are specimens of oleum and sulphuric acid, 
tlharts aie e.xhibited showing the various propertiet 
of these two products, and the stanil should not fail 
to impress those who can appreciate the vast economic 
import of the crystals'and s|recimens displayed with 
such elegant simijlicity. 

9'o the uninitiated it tnay come as a surprise to 
hear at the stand of the VVashington Chemical Co. 
(with 'i'urner J5ros. Asbe.stos Co., Idd.) that the W'orks 
of this eompanv, covering 59 acres, and the largest 
of its kiiul in Europe, produecs solely magnesia in 
its various forms, fhit there it is : magnesia, light, 
hea vy or calcined, is used in making rubfier products 
such as tyres, in making exjdosives, soap, ink, 
ennmelware, scientific glassware, china, paper and 
toilet papers, and it is to be found even in fine table 
salt. Founded in 1840 by Pattinson and Newall, 
f>oth Pellow's of the Koyal Society, the company has 
developed continuously, and whether ” Pattinson’s ” 
magnesia is used in the pharmacy or in industry, the 
prodtict is always found to be uniform in colour, 
texture, eonqxisition, and purity. 

No-one should miss the wonderful display of crys¬ 
tals of varicjus alums on the stand of Peter Spence and 
.Sons, Ltd., a firm with nearly 80 yeai’s’ experience 
behind it. One huge crystal weighing over 2(X) lb. 
took four years to grow, and is probably the largest 
single artificial crystal ever jjrodueed. On each side 
of this exhibit is a large; pyramidal column, over 
5 ft. high, which is built up of about 140 practically 
p(;rfect oclalusdral alum crystals. But there arc 
many other exhibits besides cry.stuls, such as the 
speeimen.s illustrating various salts of aluminium, 
and their manifold apjdications in dyeing, ])apci 
making, leather manufacdure, fir<;-proofing, water' 
purification, and the specimens of titairium prepara¬ 
tions, c.j/., titnnous <;hloride and sulphate used for 
reducing and stripping, and titanium potassium 
oxalate, used in dyeing Urather. Messrs. Sjrence al'-u 
show' sulj)hurie acid, carbonate of lime, silica and 
various other indu.strial materials of which they arc 
large producers. 

‘‘ How w'as it done ? ” This que.stion was askr d 
by a visitin' on hearing that Messrs. .1. and E. Sturgi, 
Ltd., manufactured the required grade of preeipitated 
chalk, not by mixing a lighter -with a heavier grad.r, 
but by manufacturing direct to the bulk requited 
thus ensuring a uniform product that eordd be ic- 
]K'ated at any' time. However it was done, Mes.-a.-- 
Sturge’s stand exhibits tho results, a remarka'k' 
range of graded samples, whose .structure is depicted 
in jthotomicrographs. Pleasant memories are aw d<- 
ened by the exhibit of products derived from tl'' 
grape, including the more important tartrirfes. 
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There are also products derived from the lemon— 
citric acid and v'arious salts—in addition to potassium 
(airlKiiiato and bicarbonate, and magnesia. All 
these materials are subjeet to rigorous analytical 
cnutrol, and are as free from common impurities, 
such a.s lead or arsenic, etc., a.s is possible. So visitors 
, nn sip their lemonade or clean their teeth without 
t he slightest fear of ill-consequetices. 

.\ beautiful display, both in form or colour, is 
ihvoii on the stand of d. and J. White, Ltd., the 
elde.st and largest manufacturers of chromium com- 
l«mnds in the world, and a striking feature is the 
roiitrast iKstween the dullness of the raw materials 
,ual the brillianeo of the, linished products. The 
, liicf products showji are potassium bichromate 
and sodium bichromate, used chiefly in dyeing and 
I aiming, and tanners will be interested in the removal 
..f the uneevt a inties due to indefinite strength of 
i hronie tanning liquors by the provision of chrome- 
tan. of rletinite strength, sold both as liquor and 
rivstals Oxide of chromium is sliown of great 
|iiii ity, for tlm maimfaeture of ferroehrome and non- 
iii-sting cutlery, as well as for paint making. There 
• in also ehromic acid for use in electric batteries, 
aiimionimn hiehromate, used in fireworks and 
liliolography, and a number of otlier elirome eom- 
IHiinuls, which, if not of great commercial value, are 
nf note for their variety of colour. An interesting 
liy-product is dry, neutral sulphate of ammonia, 
a I ontrast among so much hrillianee. 

riic .staml of Baird and fl'atloek (London), Ltd., 
Inings uji memories recalling the astounding feats 
lit genii in the Arabian Nights. Was something 
u anted hnrriediy in tlie laboratory, Baird and Tatloek 
11 ,-cd to produce it and even now, despite tlie scep- 
lii ism engemlered by advancing years, one wonders 
Imw they di<l it. No matter wbat sort of ajiparatn.s 
was wanted, whether a lahoratovy beneli, a Sohxlet, 
distillation fqiparatus, a pipette, or a clay triangle, 
lliin had it and all .sorts of intcre.sting chemicals as 
mil. 'They earned a debt of gratitude duringthe war, 
aiul it is pleasant to he reminded of it at tlieir stand. 

On the right hand side of tiie stand of W. 
li iscrandOo., Ltd., Jtagenham, is a vertical autoclave 
"ith mixer, sucli as is used for produchig organic 
i licimcals, and liy it is a horizontal stcam-jacketcd 
liiuli prcssure dryt'r fitted with an inh'rnal agitator. 
TIu'.sc and the other exhibits can illustrate but ‘a 
'iHiill part of Messi-s. Fraser's production, w'hich 
iiii ludc.s chemical apparatus of all descriptions, so 
ivniiirsc is had to photographs sliow'uig stills, con- 
di i\.irr.-, autoclaves, mlxcis, heaters, coolers, driers, 
I'lnis, tanks, conveyors, pumi)s, and compressors, 
•mil even weighing and measuring apparatus. There 
1 ' alsii a large model of a Mills-Packard sulphuric 
“l id jilajit, and the stand should bo visited by those 
"li" wish to know' wliat a cliomical plant manu- 
tii t'iici in this country is doing. 

C'o.VL ANO ITS ruODUerS 
A( tile sign of the Benzene Ring used so cleverly 
Im ilcvorative purposes l)v the South Metro|xflitan 
I'll' I o.. thetyro will learn more about Metro chemical 
|||"diict,s derived by distilling coal. Metro sulphate 
"1 iininoiiia, presented in glistening bulk in terrace- 
tmid'-ii-liPe .surroundings, shows that its reputation 


for dryness and neutrality is deserved and the wooden 
balustrade around it is stabied in various shades 
to show tlie series of browiis obtained by treatment 
with Metro creosote. Noticeable are the gas-lighting 
arrangements displayerl above sanqiles of solid 
smokeless fuels lield in liraziers surmounting four 
octagonal cabinets, each of wliieli contains Metro 
products such as dye iiiteiniodiatos, ammonia, coal 
tar of various grades, pitcli and heavy inorganic 
acid. Other specialities to be seen are road tar to 
the specification of the Ministry of 'JVans|)ort, a 
pow'orful disinfectant fluid, benzol, and pitch, ft 
is a long atop from Iliuham coals to Metro dye 
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intermediates, hut there they can be seen, and though 
samples of gas will hardly be shown, its qualities 
are well enough known to the seething populations 
of .South London, 

The (Jas Liglit and Coke Co. hears its 111 years 
of existence liglitly, and provides a stand showing 
not only its w ell-know ii products sueli as tar, ammonia 
and cyganogen eomjiounds, but also some of its later 
developments such as bctaiiaphthol and naphthalene, 
cresol and jiale liquid oarboUc acid of much higher 
mrity. The company and its products are too 
amiliar to need any introduction and it will suftiee 
to point out that on the stand there is a working 
model to demonstrate tlie ease witli whicli the 
eonipany's neutral sulphate of ammonia can be 
applied to the soil, a point the importance of which 
can be fully realised only by those who have had 
to coiK! with rotted bags and a clogged fertiliser drill 
during a short spell of fine weather at sowing time. 
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'I’he Uses or Tar 

'l lic ]iiil)lkt i.s Ixigiiming to rcaliso that tar haa uaea 
(itlior than on roails or sheds. The exaitniles of 
liriinary and intermediate products otUained hy the 
ilistillation of coal tar exhibited by tlie Midland 
Tar-Oistillcrs in co-operation witli the South 
Western Tar-Distilleries and Mes-srs. Hurt, Boulton 
and Haywood lAil., should give more valuable 
enlightenment. Samples of jiroducts for treating 
roads, for horticulture, disinfecting, tanning and 
for medicinal ii.sc are on show, and there are 
interesting models of the Midland Tar Distillers’ 
plant for the continuous distillation of coal tar and 
of the Burt, Boulton and Haywood creosoting 
plant. One i.s glad to see the range of useful and 
ornaincutal articles manufactured from ])henol by 
Synthite, Ltd., which is the largest manufacturer 
of formaldehyde in this country. The ])ror c.‘-s used 
is, of course, that in which phenol is condensed with 
formaldehyde to produce pla.stk' materials, which 
are colotircd, shaped ami treated .so as to produce 
various articles. 

Messrs. Burt, Boulton and Haywoorl arc also 
exhibiting at another .stand, where samples of wood 
preservatives are accompanied by specimens of 
timber crcosotcrl over 70 years ago, sliowing the 
elliciency of creosote for jireserviiig wood. All 
types of disinfectants are exhibited, and an interesting 
new jiroduct is colloidal sulphur, which is finding 
inorea.sed use in hortiiudture ami veterinary work. 
On the same stand, demon.stration is given of the 
I’remicr Mill, together with linely ground jugments, 
emulsions, and other products prepared by it. 

.Jeyes Sanitary (lompounds Co., do not desire 
so much to delight the eye as to impress the mind, 
as their stand is designed to show the great .stability, 
high germicidal strength and relative non-toxicity 
of .leyes Bluid and ('ylliu. The a])paratus for 
standardising disinfectants by means of the Rideal- 
Walkcr test is demonstrated at the .stand, and in 
addition to several sanitary preparations, an alarming 
series of bacterial culture.s from town air and other 
■sources of infection attracts attention. 

,\n illuminated globe repre.senting the work! is 
found at each (idirner of the highly original stand 
of Newton Clnonbers and Co., Ltd., and T/.al (Jermicide 
appears to be overflowing from the huge bottle 
in tin- centre, supported on a pylon, and running 
in streams to (wery corner of the globe. The bottle 
rests on a glass stand showing silhouettes of the 
company's collieries and ehemical and iron works 
and the supporting jyillar springs from those key- 
prodiK'ts, I'oal and iron. .Show eases contain an 
arr.ay of other products manufactured by the com- 
jtany, which ilat<'s hack to 1793. 

I he Kall>itum I’aint Co. show black bituminous 
])aint that i.s claimed to be all efficient and cct)nomical 
preservative for iron and steel work in juany kinds 
of ]>lant. The paint is applied cold and does not 
require .skilled labour. An attractive blend of 
colours characterises the stand of the Kevstone 
Varnish Co., which exhibits paints, varnishe.s and 
enamels for a wide Yarietj' of purpose.s. 


DyEST1:FK.S and fNTERMEni.ATKS 

A lighthouse, happily surmounted with a block 
of coal and surrounded by resplendent columns, 
summons with its flashing lights the curious to a 
stand that is a fairyland—or is it an Aladdin’s cave ? 
—of light and colour. The British Dyestuffs Corpora¬ 
tion, Ltd., secure in the glow of colour from cotton 
and silk, velvet and muslin dyed with its products, 
has largely dispensed on its main stand with the 
usual show of samples in bottles, and the rc.sult 
i.s singularly attractive. Their flashing lighthouse 
dominates the hall, but without its call there is 
interest enough. Imagine a large exhibit which 
demonstrates the various stages of the dyestuffs 
industry from prehistoric days up to those of Perkin 
and the present time ! There are colours out of 
date, colours tip to date and colours that have 
apparently just emerged from the factory. The 
jmblic will begin to understand the real signifieauee 
of that trite expression, a feast of colour, and inci¬ 
dentally will gain a plea-sant- if distant—glow of 
projirietorship in considering the improved fortunes 
of this national company'. But what a task wa.s 
that of selecting material for this stand ! To choose 
exhibits from materials that are used in dyeing 
every kind of textile, in making lakes for paint, 
varnish, distemper, ink, in dyeing leather, in curing 
disease, in vulcanising rubber, in csdouring phfiLj- 
graphic films is oliviously not isisy- -there surely 
mii.st he a B.D.C. colour for every known jmrposc 
and some new ones. And if you want j'our bottles, 
there on another stanil are speeimens of fme ehemieals, 
photographic ehemieals, medicinal chomicaLs and 
many more. And if yiai want to know anything, a 
chemist will tell you how the dyes are made and 
another gentleman will .sell you any quantity, 
swiftly, painle.sslv, and eeonoinieally. 

The exhibit of the British Alizarine Co. will 
certainly attract mneh attetition, whether fmm 
the point of view of the eolotir or the quality of the 
products shown. Here can he seen till sorts ot 
alizarine colours, reds, oratige.s, pinks, inaiives, 
blues, greens laodueed on different materials liv 
the various methods set out in the company s 
pattern cards. A noticeabli! feature is the laigc 
number of shades such as salmons, teiia-eottas and 
other mixed shades obtainable in printing on cotton 
with Alizarine Orange. Then there are the Ant Inn 
eeile Browns, and a fine series of Alizanthivne \ d 
Dyes tm cotton yant. 'There is much attractiM 
material on this stand. 

A vi.sit to the Colne Valley in Yorkshire leads lo 
the acquisition of much knowledge. 'I'hc wise in oi 
will in some iiarts learn how not to be a " furrinci 
and how to pronounce Blaithwaite as SSlowitt, mid 
if he goes to Milnshridge he will find, in a Vidl'W 
where factories hum amidst stark uprearing rocks dm 
Colne Vale. Dye and Chemical Co., lAd., wlio. in idat 
greyness, produce aniline dyes to clothe the natiw 
in Kamehatka or Benin or to ornament the cosi r s 
Sally on Haiujistead Heath or .somoones Hariict 
on the (Ireat Orme. 'fheir telegraphic addres is 
Aniline, Huddersfield, and their stand is ii -ily 
found at 'Wemhley. 
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The interesting exhibit c.f the Clnyton Aniline 
(V>., Ltd., illustrates the comi.lete range of products 
mimufactured by this firiu. samples of about 2!V) 
(•i)l(>ur.s and 100 intermediates being shown, in 
addition to saiujiles demonstrating the working up 
(if raw materials into dyestuffs and the application 
Ilf dyestuffs in dyeing, ])aiuting, printing, leatjier 
Ui'atment and other trades. 

The policy of Hickson and Partners, Ltd., to 
make only a few colours but to make these on a 
large scale will attract visitors to their stand, 
i siii'eially as the linn claims to be the largest maker 
,.l Koseine in this country. This dye is, of course, 
magenta, but as the firm believes in .Hritish names 
till British products, the original name of Roseine. 
due t.) Brook, Simpson and Spiller, has been given 

l, , it. The stages in which the firm’s products arc 

m. iiiufactured are shown in an attractive manner, 
dm care taken to keep a high standard of purity 
lieiog very notieeable, and giving an explanation 
,,f the excellence of the effects produced by this 
linn's dyes, which are finding important outlets 
,it liome as ■well as abroad. 

A most original and instructive stand Ls that 
..t L. B. Holliday and Co., Ltd. Realising the 
hiavilderment that must result to visitors confronted 
»ilb a large, number of dyes accompanied by samples 
1,1 show the great variety of their applications, the 
lirm has provided a demonstration to prov-e that 
Hrifish-made dye,stuffs are' etpially fast as the 
lu st foreign dyestuff's. The samples exhibited show 
tli.'d the comparison is in no way to the disadvantage 
Ilf (he British product. This exhibit should dispt'l 
.my lingering notions that British-made dyes arc 
.if oilier than rtrst-elass (pialily. 

Mention " Nigrosine " or " Induline " and one 
tliinks at once of Williams Bros, and do., a firm 
iiliich is the oldest and largest maker of these colours 
111 Ihc country, as well as a large producer of aniline 
live- for use in the manufacture of leather, polishes, 
inks, stains, varnish, s(.,ip, candles and many other 
|iid(lucts. Selections of the firm’s manufactures 
make an attractive display, and tho.se who are 
(llsniayed on seeing the n])petising custards, egg 
|iowilers and other foods tinted w'ith the firm’s 
colours can easily be reassured, as all the. products 
oilililicd for tinting confectionery have long bocn 
slioan to be harmless. 

A tine show of colour greets the eye at the stand 
of Sluttish Dyes, Ltd., a company which specialises 
ill iinthrmpiinone dyes for cotton and silk and acid 
iili/inine dyes for wool; S[K.'eimens of intermediates 
'lull as anthranilic acid, anthraquiuone, racthyl- 
iimiiic hydrochloride, naphthanthraquinone and 
|iliilialie aidiydridc are to bo seen, but pride of place 
if '-'i.en to the standard dyes manufactured by this 
line, and the range of textiles dyed with these 
cot.iirs worthily uphold the Scottish claim for 
ivvoilleirce. 

Dyes are also shown by the Ajax Aniline Dye 
ffiiiiiif.ieluring Co., Ltd., suitable for a wide range 
"I materials, including leather, artificial silk, carpet 
.'sill' and the exhibit comprises bottles of dyes 
■imi liiterraediates as well as a slection of dyed 
'soi'i'lcs. Three glass cases containing various 


chemicals and direct cotton, ,aeid, chroinq, union, 
leather, jute and paiwr colours an- exhibited by 
J. ('. Bottomley and Kmeraon, Ltd, 

Fine Chi5Mic.41..s 

The British Drug Houses, Ltd,.known familiarly as 
the B.D.H., must have had a difficult task in deciding 
what to exhibit at their stand, as their output and 
range of chemicals and pharmaceutical products is 
said to be larger than that of any other similar 
firm in the world. However, the stand is thoroughly 
representative and visitors can choose between the 
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In the Palace of Industry 
The Distiller’s Stand 

attractions of the section for medicinal chemicals, 
or those for laboratory' chemicals, for pharmaceutical 
jrroduets, or for jtharmaceutieal and toilet specialities. 
The medicinal elicmieals include complex synithetie 
organic eoinpoiinds as well as active principles of 
natural origin, hut pride of place must be given to 
insulin, which was aetiially placed on the market 
after oidy three months’ preparation and is now 
being produced in an improved form at the rate of 
2(K),(XK) doses a week. Tt will be remembered what 
good work the B.D.H. have done during and since 
the war in providing a British source of laboratory 
chemicaLs. More than one chemist has given testi¬ 
mony to the value of their catalogue listing over 
3.500 analytical reagents and laboratory chemicals 
of guaranteerl purity, there being over 3000 research 
chemicals alone. There are indicators used in 
determining hydrogen-ion concentration and stains 
and dyes for microscope work, and many out-of-the- 
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■way <’hi,'.ri)ieal.s aro atocko<l Ix'cause, though 'tlicy 
may not he often wanted, when they are, thtty 
are wanted ((iii<^kly. Then tliere are exhibitn of 
|ifiurnuueutieal preparations anrl of proprietary, 
])>iarinaeenti<aal and toilet articles, including a 
vanisliing cream "—hut. tliose who want to know 
liow this is inach^ must go to the stand and a.sk for 
the Record of tlu' B.D.H, exhiliit. 

Boots’ I'ure Drug Co,, Lt<l. confine their display 
almost solely to lin<‘ chemicals, including alkaloids, 
ana'sthetics, antipyretics, antiseptics, hypnotics, per¬ 
fume ha,ses, and research chemicals, A i^hurt and 
saTn])Ies arc shon-n illustrating the, manufacture from 
coal tar of saccharine, of which the tinn is the largest 
British maker, and similar demon,strations ar<^ 
pro\'ided for .acriflavine, (aspirin, and atrojhne, f)f 
much interiwt are the special displays of insulin 
made hy the (irm and of Stabilarsan, an imjtrovement 
upon the old (lennan salvarsan. Models of the 
works and photographs of plants at Nottingham 
suggest the extent of the firms’ activities, and S|M‘ei)d 
literature is being distributed, of speci(d interest to 
chemists being tfu; catalogue of research chemicals, 
over a thou.sand now being available. 

One harrlly knows w here to start in describing some 
of th(^ stands. Take Burgoyne, Burbidges and Co,, 
for example, T'he exhibit is mainly devoted to 
medieinal and pharmaeeutic(d pre])arations. But 
who can choose between t he chai'ins of chloramine T’ 
and nitriles, or camphor monobromide and einna- 
mab^s ; or (express a pnderenee for something out 
of the eom])l((te rang(( of analytical reagents shoxni 
as against the .series of stains and reagents for bac¬ 
teriological work i Where ampoules and pills eom- 
p(!te with amyl (isters and floral and fruit ottos, who 
shall award lh(( prize ! And there is chloral hydrate 
(of which the firm is th(( largest maker in Ungland), 
accompanied by its method of prodiuTion, plain for(dl 
to read. But visitors must see the stand themselves. 

Atthetwostands of W.-l. BushandCo., btd., visitors 
will be abh' to obtain an insight into an inten'sting 
industry. Since the war this firm has spcsnalised on 
the pr(Hluetion of fine (diemieals used in making 
ess((nces, eonfectionery, mineral water, ■[K-rfumery and 
soap, and ])rodiiets are also mad(( for laecpierers and 
varnish niak(n-s. Such j)rodu(d.s (rmst be of reliable 
(piality, and the list of products made by Messrs. 
Bush indicates that it is beginning to be rcadisect that 
c.xeellence is no more dittieult to find at home tlnui 
(dnsnad. At the perfumery stand, at which the 
liroduets of two subsidiaries an; shown, attention 
is at onc(( drawn to the series of ])reparaii(jns con¬ 
taining the famous .Vliteharn lavender, .still the finest 
of its kind, aiel then! are many other handsome 
))roduciiojis on view as well. 

A chariumg setting is given to Messrs. Howards and 
Sons exhibit, which is housed in a stand that suggests 
an eighteenth-(wntury apothecary’s shop, the etiect 
being enhanced by the incluwon of .several interesting 
old pharmacy jars amojit^ the chemicals shown. 
Ill this way a reiiiinder is^ven that, although the 
firm dates back I 0 1797, it^ modern in every way, 
w’hether in its methods of manufacture or packing, 
or in its increasing range of manufactures. 'J'he 
exhibits are t aken from the products as manuf(W!tured, 


and are arranged in groups of particular interest 
being the quinine section, which includes specimens 
show ing the increased production of quinine alkaloids 
due to improved methods of cultivation. Bismuth 
salts, iodides, mercurials, citrates, camphor, boric 
acid, Epsom and Glaiilier’a salts, aspirin and many 
other products arc sliowm, and sjxx'ial attention 
should be. drawn to the separate grouji showing the 
stages of evolution of a8])irin tablets from coal and 
that of the new synthetic solvents, such as isopropyl, 
alcohol, cy'clohexanol, etc. that are being produced as 
work in the laboratory is transferred to large-scale 
production in the factory. 

Chemical reagents are rightly made the centre of 
the large display of fine chemicals on the stand of 
Hojikin and Williams, Ltd., as the tinn was a pioneer 
in the Empire of this branch of the fine chemical 
industry, witness their book on ” Analytical Re¬ 
agents.’’ A very good display is made of thorium 
salts used in the manufacture of incandescent gas 
mantles and many will see for the first time the series 
of uranium compounds and cerium compounds u.sed 
in the manufacture of lottery and the like, as well as 
of glass, the cerium comjxmmls being also of interest 
to the tanning and dyeing industries. 

■Some triunudis of chemistry aix! to l)e seen at the 
stand of May' and Baker, Ltd., wiiose exhibit covers 
products both for medicinal and industrial u.se, 
ranging from Seidlit'/, I’owder to Novarsenobilkui, 
an arsenoben/.ol eomixnind used for the treatment of 
syphilis. For the treatment of this disease then' is 
also Arseno-argentieiim (sodium silver ar.senobillon), 
Luatol (sfxlitini potassium bismuthyltartrate), and 
Rubyl (quinine bismuth iodide). .Vs the firm is 
the large.st British manufacturer cjf mercurials, there 
is naturally a fine disjday, incluihng tlx' chloride, 
and oxides for anti-foiding paints. Hypnotics aixl 
analgatsics, iimestheties and alkaloids vie in interest 
with bismuth salts of all kinds, molybdic acid and 
ammonium molylxlate for testing steel, lead arsenate 
for controlling insect, pe.sts, potassium cyanide in 
various stnuigths, lithium .salts, and guaiacniin, 
jalap and scammony resins. An interesting exhibit. 

Thomas Tyrer and (Jo., Ltcl., naturally s))ecialise on 
their stand in a representative selection of the well 
known ’‘Sterling’’brand of pure and technical chemi¬ 
cals. Bismuth salts, bromides, ethers, iodides, liter 
curials, phosphates and phosphoric acid, preservatives, 
siccatives, antifouling compositions and many more 
besides, are prodticed for indu.stry, and there an’ 
ot her fine chemicals for analysis, assaying, pharmacy. 
photography, vulcanising and a large number ol 
indnstries. It is of interest to note, as ati indication 
of the firm’s progressive character, that it is prepartd 
to consider proposals for the initiation of new mami 
faetures, and yet the list of “ Sterling ' brand clieni!- 
eals covers 28 tdo-sely jirinted jiages ! 

The exhibits of Huncan; Flfxjkhart and Co. a"' 
classified under anascsthetics, organotherapy, ac'l 
vaccines and iirotein therapy, which include many 
fascinating products of motiern seience. The while 
lalx-l chloroform—the original chloroform—eth'i, 
ethyl chloride repre.sent (he anaesthetics ; adrenahm 
pituitary fluid, thyroid gland represent organothera ny, 
and the vaccines, tuberculins and the peptone treat- 
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ment, innocent enough in appearance, mean the 
relief of so much human misery, but one wonders if 
the part played by the chemists who have made their 
production possible is yet generally realised by the 
public. Progress is being made, however. 

Those suffering from “ nerves ” should not fail to 
acquire comfort from the delightful array of sedatives 
c.vhibited by Whiffen and ISons, Ltd. Atropine, 
byoscine and hyoscyamine, bromides of many kinds, 
and caffeine, are there to sooth the troubled breast, 
transparent camphor lies in wait for minor ills, and 
iodides, produced by this tirm for over .oO years, 
offer the alarming possibility of the mass treatment 
of goitre through the local water board. That 
interesting salt, tartrate of nicotine, flaunts beside the 


preparations, some of which were developed during 
the war to replace products prrwioualy obtainable 
only from Germany. Many other chemicals are 
exhibited, of course, and the .stand vill v eil repay 
a visit. 

Kveryone will wish to see the large re volving centre¬ 
piece containing photographs of Port JSunlight at 
the stand of Lever Bros., and if information is wanted, 
experts are there to advise on the use of nununous 
soaps and elcan.sing agents, whilst interesting infor>na- 
tion can also bo obtained in booklets to be rea<l at 
home. iSunbght, Lifebuoy, Lux and Vim- the names 
explain themselves, and if Twink is possibly new, 
the wide range of Twink colours for all textiles is 
illu.strated by a novel dex ice. Gn the .same .stand 



India and Burma 


'.dioylate, mul common nicotine aiul iodine, iodoform, 
I'sscntial oils, salicin and various quinine salts each 
-idd their note, culminating in an ominous bulk 
<liH|)lay of strychnine. As a contrast there is ver¬ 
milion in shades from i)ule orange to deej) red, a 
IM'oduct. made by one branch of the firm for over tw'o 
' cuturies. 

Characteristic stands are those of Burroughs, 
IVclIcoine and Go., Ltd., who have an attractive 
<lisplay of their well-known prcxlucts, whether of 
•he ‘Tabloid” brand of photographic chemicals 
■II of medicinal and toilet specialities. Evorythbig 
‘l"Hc by this firm is marked by precision and thorough- 
11 ' ss, (|ualitie8 which are reflected in their many and 
' :i I ied exhibits. 

•lohnson and iSons, Manufacturing Gheraists, Lt<l., 
■ xhibit their ” Scales ” brand of photographic 


Messrs. R. S. Hudson's exhibit their well-known .soa|) 
and other products. 

One cannot e.sviape the exhibits rif soaf), and the 
Krasmic ( 'o.'s stand makes one feel how much one’s 
ablutional and tonsorial habits have fallen short 
of the ideal. Those who visit this and some other 
stands will come away heavily laden, if lighter in 
other ways. At another stand, that of 1). and W. 
Gibbs, most of the space is given up to the manu¬ 
facture (excluding boiling) of toilet soap, using actual 
works machinery run by a full staff. Then another 
•stand consists solely of the Ofomc cleanser, which 
is designed to combine the properties of soft soap, 
household soap, cleaning jjowders and benzine, and 
so to reduce the cost and labour of cleaning. The 
stand of J. .1. Rigby .shows many soaps- a soft soap 
for waste spinners, a pure vegetable oil soa]) for 
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Icxfilc works anil a variety of household .soa|-».s for 
varioii.i ))iir|)oses On the stand of Joseph W'atsim 
and Sons are to he seen the well-known ^Matchless 
{'leanser. Nuholie disinfectant soap, various toilet 
soaps and washing powders, anil a display of technical 
oils and feeding cakes produced at the finn's swd- 
crusliing inill,s. 

Amongst other firms that arc exhihiting mention 
must he made of J. and h. yVikinson, Ltd., who slum 
Kan de Cologne repi-e.senting a. centiiry's experii'iiee 
in maiiufai ture, .soaii, perfumes, and various aids 
to heauty. 

The Seel ion devoted to Pottery and (liass jn-ovides 
some vei\- fine e.\hihits of ceramic wares and glass 
produel.s. Amongst the last-named e.xhihits, IVlessrs. 
Chanee llrolhers and Co., Ltd., are showing a set 
of heat resi.^ting lahoratorv glassware and a range of 
samjile.-. of seientifie glasses, such as optical and 
speetaele glass anil heat-resisting ware, in addition 
to all types and deseriplions of window-glass. 

Pottles tor everyone a.nd for every use are to he 
seen in the evhihit of the I'liiti'd (tlass Pottle Manii- 
faeturers. an interesting feature being the crystal 
•show jais in the space oeeupied hy Wehh's Cry.stal 
Class Co., Ltd. 'I'he eomliination of hrillianee and 
attfneti\e sha))e that eharaeteri.ses these jars reflects 
much c redit on the company, whose works, known 
as the I'Minhiirgh and ficith Plint Class Works, are 
well situated for su|)plies af fuel and raw materiaks 
and so ran sn|ipl\ in ipiantity hoth ijuiekly and 
economically. 

In the Huhher Industries Si-etion, mo.st of the well- 
known manufacturers are rejiresented. On the 
stand of the North Pritish RuhVier Co,, Ltd., is a 
selection eonifileteness would he almost im])o.ssihle 

of the company's products. Tyres jostle with 
helting of every sort and snakes of hose lie slimlv’ 
coiled, and there are saniides of many ehanning 
articles made fiom vulcanite. Mechanical goods of 
every de.seription are show n, and there are s|)eeimen.s 
of ruhher tiling, matting, mats and " " 

floor covering. Near hy is hou.sed the Peaehov 
J’roee.ss Co,, Ltd., w hich is exhihiting the numerous 
and growing ajiplieations of the process from which 
the eoinjiany takes its name. 

In another fiart , the Thermal Syndicate is .showing 
nn interesting series of V'itreosil products. Vitreosil 
is, of course, pure silii'a fused hy an electric process, 
and there seems little limit either to the forms in 
which it can he made or the u.se.s to w hich it can he 
put. (!as glohes, lighting howl.s and many decorative 

articles in \tlreosil are to he found anywhere, and 
there are Vitri'osil eoneentration plants for .stditliuric 
acid, and filants for many chemical manufacturers. 
For the lahoratorv iliere are Vitreosil eomhinstion 
and ]iyromeler tidies, tiilres for gas analysis and 
ordinary tuhingh plates, lioats, eva])orating dishes, 
beakers and many other indispensable articles. It is 
of interest to note that Vitreosil, free from bubbles 
and slrhe can now he obtained for optical work. 

Nobel Industries, Ltd., occuiiy a hay that is an 
exhibition in itself and the huge moiiel laudseafie 
that illustrates the usefulness of Nohel jiroduets 
and .their influence on every day lifi' will prove a 
groat attraction,. In addition to explosive.s. there 


are gold and aluminium paint, manufactures of non- 
ferrous mi'tals, leather cloth, gas mantles, and 
various engineering jiroduets to show' the wide range 
of industry covered hy this important company. 

The .stand of Necol Industrial Collodions, Ltd., 
forms part of the Nohel Exhibit and furnishes an 
illuminating comment on the possibilities of collo¬ 
dion lacquers and enamels for use hy the leather, 
furniture, metal and engineering trades. The lacquers 
are air-drying, water-white liquids and, like the 
enamels, can he applied by spraying, dipping or 
brushing. Other exhibits are “ Neooloidine,'’ a 
pure collodion for mieriiscopy and photography, and 
Necol coloured and frosting lacquer for application 
_ to electric lamjis. 

'I’he visitor wlio neglecLs the ISection devoted to 
Food Products and Boveiages will bo indeed unwise, 
for there, amid.st an array of toothsome hisoiiihs, 
and with sauces to the right of ’em, and condensed 
milk to the left of ’em, is the stand of Baker, Perkins, 
Ltd. 'riioBo who are aware that Messrs. Baker, 
Perkiivs make machinerj' for the manufacture of 
soap and paint must not draw any hasty conclusions, 
for a visit to the linn's works at Poterhorough w'oulil 
reveal drying plant, sifters, grinders, mixers, mills of 
all kinds, and many variet ies of chemical plant eit her 
in the making or about to he dispatched. Let the 
doubter, with memories of certain meals, pass on, 
reflecting on the mysterie.s of Providence. 

In the Seientitie Instruments Section there are 
exhibits of all kind-s of instruments, amongst which 
mention may he made of the balances .shown h\ 
those well-known makers L. Oertling, Ltd., whose 
exliibit includes balances and weights, hoth chemical. 
a,ssay and Inillion, as well as hydrometers, pctroleo- 
meters, saccliarometers and other indisponsahlc 
instruments. There is also the ingenious Otis King 
calculator. This I'aleulator, showoi hy Me.ssrs. Carhie. 
Ltd., is made in two models, one which solves anv 
question of compound multijilicatinn and div'ision or 
yirohlems involving liotli, whilst the other will solve 
all raathomatieal problems that e.an be solved by an 
ordinary slide rule and is equivalent to a sUde-rule 
Wi in. long, but is more aeeurate. The instrument is 
simple in operat ion and can bo carried in the pocket , 
as it is practically indestructihlo and weighs only 
four ounces. Full particulars are given in leaflets, 
to be obtained at the .stand. 

One approaches the different stands with varying 
feelings, but that of Johnson, Matthcy and Co., Ltd., 
cannot but induce a deep sentiment of respect. Are 
they not the lordly people who abound in gold and 
silver and precious metals, while w'o possess neithei- 
aniseed nor cummin. Do not they work up glitteriiw 
masses of platinum or gold or silver into apparata- 
that w'ill reveal—let us hope accurately—all kind- 
of dark secrets in the laboratory or produce the most 
entraticing perfumes. Aud is it not this firm that, 
in a mode.st notice, offers to supply “Salts and 
Comyxiunds of the Precious and the Barer BaM- 
Metals,” and invites inquiries. Invites inquiries ' 
Memory recalls a small hoy Wfho W'ished to be a a 
engine driver. He had not beard of Johnsi'ti 
Mattheys. It is w'cll to tread lightly; the visit"!’ 
is in the Jeivellery Section. 
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Palace or KNOiuEfiRiNo 
Shi'f-r numbers alone make it impossible even to 
mention all the iirms exhibitijig in the Palace of 
Ungineering. An attempt, far too limited by space 
and time, will be miuic to draw attention to a few 
of the exhibits, with the pious hojie that it will 
1h’ possible to do more at a 'ater date. The speciali¬ 
ties at the stand of Attwatcr .and Sons can be sum¬ 
marised as “insulating and jiackhig materials" 
and nearly anything that could be mentioned under 
Ihi se heads will bo found there. From india-rubber 
valves, sheet, washers and inpe, to belting, from 
mica and vulcanised libre, to oakelite and ebonite 
iirodnets, all these and more are to l«^^ seen in fact 


stallation of plant such ns that supplied by this 
Hartford linn. The apiiliention of refrigeration i.s 
by no means confined to the storage of food materials 
and large plants by Messi's. Hall ar<' already in use 
by some large industrial undertakings. To what 
extent their plant can be used can be. gnaged by a 
visit to their stand. 

Messrs. David Moseley and Sons, Ltd., are exhibit¬ 
ing with the group organised by the Society of Motoi' 
Manufacturers atid Traders, so that tyres are pie- 
dontinant. But there is a skeleton sample show 
of other manufacturers such ns ho.se, all sorts of 
mechanical goods, and vulcanite tubing. Standard 
pumps have long been made by this firm in vtileanite 



III in figure at Messrs. Attwater's stand and many 
aiv sure to see thetu. 

Sir W. H. Bailey and Oo., Ltd., make a wonderful 
v.iriity of plant and seem to supply with equal 
facility anything from a small pump to large and 
cemplieated turret clocks, though they modestly 
ilcscrihe themselves as pump, valve, testing machinery 
and recording instrument makers. Some of their 
I'lcduets on the stand include pumps, comijrcssors, 
' ll inim pumps for chemical works, valves, guages 
and recording instruments. 

If any information on refrigeratmg and ice- 
iiialiing plants is required, this can be obtained at 
d' dand of Messrs. J. and E. Hall, Ltd., of Hartford. 
I'o 'ling is quite a common operation, but it is not 
ab'.ays efficiently conducted, and there are many 
“I'lortunities in the chemical industry for the in- 


and vidcanite puiufis of the type made 10 years 
ago are still working succes-sfully. 

Another exhibitor hi the Motor and Cycle section 
is Bell’s United Asbestos (.!o.. Ltd., known to readers 
of this Jotirml as the manufacturers of Poilite 
and Everite products, such as asbestos cement, 
sheets, whether flat or comigated, tiles, coping 
ridghig and other constructional materials. In the 
jjroduction of these materials the company uses 
solely standard Portland cement of British manu¬ 
facture su])plied by the Cement Markctm^ Co. 
The stand of this last company is to be found m the 
Building Materials section of the Palace of Industry. 

One cannot claim any professional interest in . 
diving tanks, but one is bemg used for demon¬ 
strations by Siebe, Gorman and Co., though to 
readers of this Journal they will be knowm as 
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mamifacturers of air coinpresaora with a wide range 
of iiapacity, of gas analysis apparatus, of smoke 
helm<ds, and of oxygen breatliing a|)paratus. A 
trusting person will give demonstrations with a 
self-contained breatliing apparatus in a jioison gas 
chamber every day, and as visitors are sure to want 
to see this and the diving t.arik, they will also ace 
the rest, of Messrs. Sielie (Jorman's unusual exhibit. 

'I'he “ (leryk ’ vacuum jiump is shown by the 
rulsoineter Engineering Co., lAd. The interesting 
point about these piimjis is that they are capable of 
evaporating at very low temperatures ; thus, for 
instance, acpicous moisture can be evaporated at a 
temperature as low as O' F., and as evaporation 
at low tcni|)cratures is at times of cardinal im))ortailee 
in various chemictal operations, the e.xhibit is sure 
to attract a good deal of attention. 

'I’he Swnct-Solvay and Piette Coke Oven Co. 
has (irovidcd an exhibit which consists of a half-size 
model of a " I'iette ” vertical Hue oven in silica 
construction and a model of a modified tyjie of the 
same oven that may be heated either by producer, 
blast-furnaee, oi’ coktcoven gas, to meet varying 
demands for surjilus gas. 'I'here are also two small 
models of till' Standard Scmet-Solvay regenerative 
oven with a mimher of photographs and drawings 
of plants built by the firm and its as.siafiates. 

A friendly eynie said that tla^ best way' to find 
the Palace of Engineering was to follow the Seotcli 
accent. It is true that there are many Scotch 
exhibitors, and as they long have had a reputation 
for sound work, one is not surprisral to find this in 
evidence on the stand of Pott, Cassels and Williamson, 
of Motherwell. (hie of their specialities is the manu¬ 
facture of all sorts, types and sizes of centrifugal 
drying machines, and if more information is wanted, 
why not visit the stand ? 

A heavy i-csponsibility weighs on tho.se who 
inanufacturi! containers that have to withstand 
])rcssuic and it is surprising that one so .seldom hears 
of accidents ilue to steel gas bottles and cylinders, 
u.scd to store a large number of industrial gases, 
whether compressed air, oxygen, acetylene, nitrous 
oxide or other gas<‘s. Those who I'ontroi thedestinies 
of the staiul of Stewarts and Lloyds, Ltd., of tllasgow', 
do not seem in any way nervous and olfer one an 
assortment of tubes and fittings for all jnirposes 
whether under pre.ssure or not, or gas cylinders full 
of dangerous gases w'ith as little concern as they 
provide steel jilates and castings or zinc sheets. 
One cannot but admire this certainly. 

Diogenes lived in a tub, so memories of childhood 
suggest, but he can't have had one maclo bv Messrs. 
P. 1). Mitchi'll, JJd., of Dundee. No doubt this firm 
could provide a suitabkv barrel for tired and moro.so 
journalists, for, aieording to a polite gentleman, 
overflowing with information, liicv can furnish 
steel containcis, kegs, drums and barrels of every 
de.scription with wonderful patent weldings. Alas, 
such are beyond the dreams of journalists. . . . 
but, in any ease, think of the Knglish climate ! 

The Glenboig^ Union Fireclay Uo., Ltd., show a 
variety of their fire-clay goods and furnish paiticulars 
of their different jirodticls with adviei< on liow to 
choose products for use under partimilar conditions. 


This firm has the twin advantages of being of old 
standing and of having at command the best technical 
assistance, reasons why their products have gained 
so many awards at home as well as international 
exhibitions. 

Of course, the Mond Nicko] Oo., Ltd., has a .stand 
in tlie Pahme of Engineering and like this company's 
other stand in the Chemical Section, it is well worth 
a visit, the exhibits being of much interest. 

It is evident tliat electrical power is being increas¬ 
ingly used in industry and it is of intero.st to call 
attention to the stand of Messrs. Allen, West and Co., 
a firm which has speciaiised on the various types of 
control gear for every kind of electrical control 
required in chomicul works, dye works, and other 
factories, j’articulars of starters, switeli gear, re¬ 
sistances, and controller-s made by this firm can 
be obtained at their stand. 

The Cambridge and Paul Scientifio Tnstnimeiit Co., 
though exhibiting in the electrical section of the 
Palace of Engineering, has numerous other exhibits 
on other stands in the same building—the i-xhibits 
including thermographs, distance thermometers, 
thread recorders, pyrometers—whilst in tlie Palace 
of Industry, there is a thread recorder measuring 
furnace temjieratures in the scientific exhibit, an 
automatic temperatino control outfit on an electric 
furnace shown by Baird and Tatlook, inde.x Iher- 
moracters in the w'orking bakery shown lyv Baker, 
Perkins, Ltd., and there are other exhibits in other 
pavilions. 

* # * 

Thus concludes this hasty and incomplete account 
of many exhibits of interest to readers of this 
Journal. Omissions are many, but il is lioped 
to rejiair these, and other errors by articles tliat will 
appear in later issues, deseribiiig groujis of exhibits 
in detail. 


FLUXES AND SLAGS IN METAL MELTING 
AND WORKING 

A general discussion on this subject is to be held 
on Monday, April 28, by tlie Faraday fcioeicty and 
the Institute of Metals wdth the eo-o]>cration of 
the British Non-Ferrous Metals Research As.sociatioii 
and the Institute of British Foundryraen. The 
meeting will be held from 3 to 7 p.m., with an 
interval for tea, at the Institution of Mechanical 
Enginetsrs, iStorey’s Gate, S.W. 1. A general intro 
duction will be given by Prof. C. H. Desch, and theii' 
is a programme of .some fourteen papers intended to 
initiate discussion on the various aspects of tli ■ 
.sulijcct. The ])apers deal primarily with the uses of 
fluxes and slags in the smelting and refuting of tla- 
non-ferrous metals, but there will he one sectii'ii 
dealing with fluxing problems in are and oxy-acetyic)"' 
welding. The subject of slag inclusions will also 
dealt witli. A copy of the complete programme in. v 
be obtained from the .Secretary of the Faraday 
Society, 10 Essex Street, London, W.C. 2. 
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THE FERMENTATION OF CACAO 

By A. W. KNAPP, B.Sc. 

{Continued) 

Chanuks in the Intbriob of tub Bean 

Under the skin of the bean there is a soft membrane, 
tlio perisperm. The part of t his membrane w biehi.s 
on the outside of the cotyledons consists of long 
polygonal cells up to GO/i in length. The continuation 
of this membrane between the fokk of the cotyledons 
lias a more indelinite structure. On fermentation 
tliis membrane gradually loses its structure and in 
some places disapjK'ars entinJy. This is in accord 
with observations of th(! civcao bean of commerce. 
Kveryone has noted in the rooms in which roasted 
cacao beans are broken up, that pieces of thin trans¬ 
parent skin, ktipwn as Ijeeswing,” float about the 


other substances present are starch, albuminoids, 
tannins, fibre and theobromine. 

The microscopical appearance of a section of the 
fresh Forastero bean is highly characteristic, the most 
.striking feature bcung that 10-20 per cent, of the cells 
are full of a violet pigment. The ordinary cells 
contain starch and fat, b\it 1 was unable to find the.s«? 
in the pigment cells ; ixissibly their ])rescnco was 
concealed by the pigment. Where the section hjis 
been exposed to the air certain of the cells, which do 
not contain violet pigment, become brown. If tlu! 
beans ani merely dried, the patches of violet pigment 
arc unchanged, save that driving off the water 
cau.sc8 the colour to be deeper and more blue. 'I'he 
curious misty slat<» colour of a section of an unfer¬ 
mented l)ean is solely due to the violet dots on a 
white or brownish background. Examination with 
a hand lens will readily reveal the pigment. 



'I'ransporting cacao-beans from the plantation to the fermentary, San Thome 
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loom. This is the perisperm, and on examining fer¬ 
mented cacao beans one can usually only discover it 
at places whore it would be at its thickest. Attached 
III this membrane, on the outside only of the cotyle¬ 
dons, and not in the folds, is the epidermis of the 
mlylcdon, which, iu'thc raw lieans, consists of poly¬ 
gonal cells about 20/t in diameter. These cells each 
I ontain about nine little angular granules which are 
■diout three-fpiarters the .size of the cacao starch, 
iiiid which stain brown with iodine. These may be 
idiairono grains. This ciiidcrmis ayipeai-s to be little 
idfected by fermentation. 

■'s the manufacturer only has use for the inside of 
‘ lie bean, and not for the shell, with its small amount 
adherent pulp, it is with the changes in the cotyle¬ 
dons that ho is mainly concerned. 

I'ho cotyledons of the fresh bean as taken from the 
V'll contain about 33 per cent, of water and 37 per 
"■at. of the hard fat, cacao butter. The principal 


In the fermentation of Eorastero cacao as practised 
in Trinidad, the inU-rior of the bean shows practically 
no change for the first 48 hours. In a very short t ime, 
when the beans have been fermenting about 60 hours, 
a remarkable change takes place. The isolated pig¬ 
ment jiatches di.sappcar, and the yngment is evenly 
diffused throughout the bean. The juice of the 
cotyledons, formerly neutral, is now acid to litmus, 
and this acidity changes the violet yiigment from blue- 
violet to red-violet. Even the white germ becomes 
tinted red-violet. At the same time, the interstices 
in the bean become full of a gummy brown, or 
brownish-pury)le, lu|uid. This li((uid I found to 
contain a multitude of orange-coloured spheres, much 
smaller than starch grains. They look like cacao 
butler globules, but do not readily dissolve in petrol. 

The temyicrature at which this rapid and striking 
change takes place is from 44“ C. to 47" C. This is 
the temperature at which the cacao seed is killed. 
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luid nt whit'll, thoicftire, it hecomos jioftsililc for tlio 
various sulistaiKCs in (ho bran to coino in contact and 
react. By this time the pulp is acid aitli acetic acid, 
and as the .skin during fermentation ticconics per¬ 
meable it is reasonable to assume that this acid passes 
into the bean, and assists in the chemical cliangos. 1 
have never seen micro-organisms insitlc the bean. 
'I'horo remains to consider if eir/ymes assist in the 
reactions. 


Thk J'kk.sencI'; or Knzv.mks 
The following en/.ymes were found by Brill" in 
cacao beans and pulji :■ 


( 'nsj'usft 
< )xNlns«' 
Kn fliriiiMf 
I*ro(.ita.s(t 
Invf'i’taHi' 
Diaslaso 


Ks/.v.mks is (’.m.’ao Hmanh 
nt'Hfb-i 

I'tilj) (fr»*slO 


.lit'uiis 

(ff'rnu'iitf'tl) 


f 


■I ! 


Besides the above, Brill “also found an cmulsin- 
like enzyme in the fresh bean (tlius corroborating 
• 1 . Back )“ He slnnvcd that lipase, albiiminasc, 
inulasc, maltase and lediictase were always absi'nt. 
It is curious that he does not mention peroxidase, 
in testing the dried lieans at Bournvillc we have not 
found o.xyda.se ; jro.ssibly it is destroyed by the 
temperature of dr_\ ing oi- by the absence of water. 
We tind, howi'ver, that dried, nnfermented beans 
from 'I'rinidad and Accra contain jieroxidase, nnless 
they liave been steamed, (t would ajijiear that the 
])rotense and in\'ertase in the bean come from the 
]ml]). Dia.stase is developed in the bean during 
fermentation, and jnobably aids the production of 
the dextrin-like liquid in the bi'an. It should be 
noted that in corrci'l fermentation of cai ao there is 
not tlie slightest sign of gernnnation, and that there¬ 
fore any observed I'hanges are not due to germination 
but to the action of the euzynns which is made 
possible by the killing of the seed by heat, ]) 0 .ssibly 
assisted by aietii- acid. It has sometimes been 
suggested that the objects of fennentation are to 
kill the bean and ensure a stable ])roduet. But the 
bean is killed by merelv drying in the trojiieal sun¬ 
shine, and. contrary to the opinions of many planters 
and brokers, the unfennented bean, if dry, is per¬ 
fectly stable, shows jiot the slightest inclination 
either to germinate or ferment, and will remain quite 
unchanged for years. 


Oxidation of thk '1'annins 
A very important change which ixeurs on fermenta¬ 
tion and drying is the change of Criollo beans from 
Avhite to brown, and of Forastero lieans from purple 
to brown or purplish-brown. It is generally agreed 
that lioth contain substances generally ctdled 
“ tannins, ’ whi< h, in the jire.senee of an oxida.se, go 
brown. The Criollo beans contain a eolourle.ss 
tannin, and, in m> oyiinion. the Forastero beans 
eontaiji the same eolourle.ss tannin and also the 
purple pigment, which is a tannin or compound of 
tannin. With the j nice of the fresh undried Borastero 
bean, whether unfennented or h'nnented, one obtains 
a deep blue with ferric sulphate. If oxidation is 


lir.st allowed to occur, the colour obtained is olive 
green. 

Criollo beans only require two days to fenuent. 
In 24 hours they are several degrees hotter than the 
Forastero under the same conditions, but as they are 
frequently Onl v fermented Itti houns, one must conclude 
that a temperature of 3.T' C. kilks the Criollo beau 
and liberates the oxidase. Fickendey definitely 
stales, on the contrary, that the devitalising 
temperature is .5' C. to 10“ C. higher than for Foras¬ 
tero. The skin is thinner and therefore probably 
more easily iienetrated by the acid juice of the pulp. 

The develojiment of the brow'n colour is easily 
seen by cutting through a fresh bean and exposing 
the cut surface to the air. The change in colour, 
however, does not readily occur throughout the 
bean unless it has been killed, whether by high 
temperatures, as in fermentation, or by fi’cezing (as 
shown by Fickendey). Further, oxidation by the 
air cannot occur in a bean containing oidy 5 per cent, 
of moi.sture, although Schulte im Hofe has shown 
that it occurs in beans containing 15 per cent. 

The cacao tannins are soluble in water, but the 
brown oxidation products are insoluble. It has been 
sugge.sted that it is the oxidation product of tlie 
tannin which gives the eharaeteri.stic aroma of 
cocoa and chocolate, but both Sack® and (laspari® 
have shown that these coloured bodies are tasteless 
and without aioma. The action of heat on the 
oxidised tannins is responsible for th(i fine chocolate 
colour of roasted cacao beans, and as the tannins 
(particularly the purjile variety) are unjileasantly 
astringent in flavoui', the greater the oxidation the 
more the astringency is removed, it would probably 
be unwise, to carry this oxiilation process to comple¬ 
tion, because the jiroduct w'ould then bo flat and 
insipid. The ordinary fermentation and drying 
appear to allow' of sullieient oxidation to give a 
satisfactory produit. 'Ibe greater the amount of 
purple tannin the bean contains, the moie astringent 
is the finished ])rmhiet. 

Fickendey has shown that carbon dioxide is pro¬ 
duced when cacao Ixans are oxidLsed. This brings 
the action in line with the discovery of Bertrand,'^ 
that the oxidation of tannin and pyrogallol in presence 
of an oxidase is always attended by liberation of 
carbon dioxide. It is interesting to compare two 
of Bertrand’s results with that of Fickendey :— 


Borlrujikl 11) 
(2) 


Fickornloy . - 


Oxygen Carbon dioxide 
absorWl diBongagticl 


23-3 .. 13-7 

20-8 .. 10-4 

JM) .. 4 3 


It is a recognised effect of the fermentation ol 
cacao, that the lieans become plumper after 6 day- 
fermentation. In my experience such beans an 
full of liquid and there is no evidence of the present 
of any gas. But if oxygen can pass in, then enrhou 
dio.xitle can readily' jiass out. Not all botaiii 
varieties “ plump up ” at the same time. Thus, ie 
one experiment in w hich Trinidad Criollo andTrinithel 
Calabacillo were fermented under identical tempera¬ 
ture conditions, in five days the Criollo beans were a 
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much darker brown externally and were as round as 
eggs, while the Calabacillo Avere fairly flat. 

The question of the distribution of the theobromine 
during fermentation is dealt with in a paper by 
K. V. Wadsworth and the author.'® 

Deyinu the Beans 

The development of the brown colour continues 
iluring the drying. If the beans are heaped on the 
drying platfonns some exotheimic action takes 
pliice. Thus, after seven days fermentation in a liox 
.Hid one day’s exposure to tho sun on a tray, some 
beans were heaped 18 in. high and covered with 
banana leaves. On the following morning their 
bmperature was 42° C. It is hard to believe that 
Ibis was due to the continued fermentation of the 
exhausted pulp, and suggests that tho heart eras 
|iroduced by oxidation inside the bean. It Ls possible 
iliat this is a factor in the high tcmjieratures main- 
I Mined in cacao fermentation. 


the drying of these to brittle solids accounts for the 
fact that while the unfermented beans when dried 
have a cheesy consistency, the fcmicnted beans are 
crisp. The skin of tho fermented bean has been 
expanded, and tho cotyledons partially sejiarated by 
the fermentation, so that on drying the shell remains 
more or less free and the bean apjicars ojren-grained. 
Although the shell has become permeable to liquids, 
fermentation actually renders it, on drying, tougher 
and harder, and less likely to lie attacked liy insects. 
The removal of tho sugars from tho pulp' and tho 
saturation of the shell with pectin may account for 
this. 

Other Methods than Fermentation 
Fickendey'® has .suggested that the bean should 
be killed by freezing, and the pulp removed by 
wa.shing. In I’errot’s" opinion fermentation is 
detrimental, and the beans should be steamed and 
the pulp removed by dilute alkali. 1 have tried 



Small boxes for fermentation of cacao, Trinidad. Note ventilation at top 
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I'ickendcy has shown that the oxidase in cacao i.s 
ibstroyed at T.i’O. It will be evident, therefore, 
I lint it is advisable not to exceed thi.s temprature in 
the early siage.s of drying, as may hap}Xin when using 
Mifiticiai means, jfoulds seldom appear in the 
f( nuenting boxes, unless the temperature falls below 
I t ( although it is diflicult to understand why they 
do not thrive there. - When the beans arc put on to 
till diving ])latforms mould growth is always liable 
lo occur, and the risk of the cacao liecoming mouldy 
i-; one of tho planter’s chief troubles. The help of 
Hic liio-chcmist is iieedcxl here. Hudson® rccom- 
iiH nils that tho drying platforms .should be covered 
" d U sheet copper. This might prevent mould growth, 
Imii there, w'ould bo some risk of the acetic acid in the 
I" lies taking up the copper. 

Hcsklcs the brown colour, a crisp “ break ” and 
lb' luesence of air spaces arc recognised characters 
"f fci'iiientcd cacao. There is an appreciable increase 
ni I he iierecntage of mucilage, gum and pectin found 
"I the bean after feimcntation, and it may be that 


both these methods on Triniilad cacao, but, ajNWt 
from tlie fact tiiat tlicy are more costly than fer¬ 
mentation, they do not juodnee so good a product. 
In particular, tlio characteristio chocolate aroma is 
lacking in the roasted bean. Tliis raises the question 
as to whether tlic pulp is nece.s.sary to obtain all 
tlie benetioial changes. Below are notes on some 
experiments 1 made to determine this :— 

Kxi’eriments on Skinned Beans 
1. 1)1 Dnj -liV.—Several pods, unripe, rijie and 
over-ripe of the Forastero Amelonado tyjie were 
taken. The beans, deprived of pulp and skin, were 
maintained at 4.‘)“ 0.- 50° C. in a closed space, air 
being admitted from t ime to time. After one day the 
beans became brownisii outside, and developed a 
faint acid and inalt like odour. jVfter two days beans 
became brown in parts throughout, pigment cells 
broken down in places, and colour distribated. Acid 
and malt-like odour. After three days the radicle 
(or germ) became broAvn. After three days' drying 
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the eotA'ledotiH were brown, but ouIa' changed in 
parts. 

On roasting tin; beans were only sligldly ladter 
than unfennenled eaeao in eolour, odour and taste. 
As these beans tended to dry up during the e.x]M-)i- 
nient, and moisture is evidently neee.ssaiy for fer¬ 
mentation, the following te.st was tried : — 

2. In. Moinl Air.- Similar beans to thos(' alajve 
were, carefully skinned and niaintaineil at, 4")—oD ft 
in a vessel partially closed with a plug of moistened 
cotton wool. jVfter (wo days (he bf^ans were darki'r 
and browner: tlu' odour was malt-like, and the 
greater ])orlion of the beat l was brown, and most 
of the pigment evetdy distributed 'I'be appearanci- 
was that of piir(i„!.'y j'ermented beans, lad the odour 
wa.s dilTeient. 

.'i. Awrmiindid hi/ Wet Colton Wool. I5ea]i.s as 
above after one day, <‘., and one da\, 42' 

-.47 (k, began to germinate, (Jfeans with ladji re- 

inove<l, but skin left on, acted in the same manner.) 

4. tdiirroiiniled h// Cotton Wool Moi.ih ned v'ith 2 
per ci.nt. Acelie Acid .— In one day at 40 - 42 C. the 
beans beeanu^ very much jmler in eolour, the whole 
of the pigment being evenly distributed ; the appear¬ 
ance was veiy like that of ordinar\ beans after 
eornad fi-nncjitalion for three da\H. (I5ean.s ■with 
the ])ulp removed, but with skin left on, acted in 
the .same mannei'.) These beans on roastitig, though 
excellent in colour, had not. the full cocoa aroma and 
llavour. 

'I'he above exjwiiments show that the eolour 
changes usually associated wdth fennentalioji can 
be obtained without the help of the pulp. The 
product, howtwer, ha.s not the full cocoa aroma. 
It is evident that the cotyledons theraselvc's contain 
the oxidase necessary to bring about the eolour 
(ihange from ])uiple to brown. 'I’he development 
of the malt-like otlour suggests the presence of diastase. 
The (‘xperiment wdth acetic acid indicates that the 
acidity of the ))nlp plays an important part—it helps 
to kill the la-an, rapidly ])enetrate.s the skin of the 
bean, and aids in the distribution of the eolour 
throughout the cotyledon.s. The acid changes the 
eoknir from blue-])ui])le to red-puriile. 

'rii?': ()i>oi;n 

It should be first mentioned that the character¬ 
istic odour of chocolate is ned ])rescnt in (he raw' 
bean, but is oidy ])roduccd on roasting. It is ab.sent 
in the roasted unfermented bean. ,So far, in ex]K‘ri- 
meids madi! in imitation of fermentation, I have 
ncvei' ol)scr\cd a case where the tnie clnxmlate 
aroma was juoduced. For exam])le, the experiment 
mentioned above indicates that treatment with aectii' 
acid does not prodiute (Ins cori'cet bodies. It may be 
that enzymes existing in the si;cd j)roduce the desired 
change. 

'I’he only information we h.avo as to the composition 
of the essimtial oil of cacao is su^iplied by Bainljridge 
and Davies'*. By ste.im di.stillation of the roasted 
Arriba cacao of Ecuador they obtained (t(KH per 
cent, of an oil, about half of which was d-liiialool, 
and the remainder maiidy amyl ])ropiona(e, amyl 
acetate, amyl butyrate, ami linalyl acetate. It 
would bo a most useful research to rejx-at their 


valuable work on, say, Accra cacao or Trinidad cacoa, 
because Arriba eaeao is difleront from nil other 
eacao.s in its aroma, w'hich is strong and reminiscent 
of oil of coriander, and because it alw'ays con¬ 
sists of a mixture of fermented and luifermented 
car'.ao, usually containing 20—40 }>er cent, of the 
latter. 

A.s8uming that the essential oil they obtained 
gives to ortlinary roasttxl cacao its characteristic 
odour, one can account for the esters by jawsible 
reactions in the. pul]), but so far no wio has suggested 
the nature of the substance in the bean which i.s 
prmiuced during the fermentation, and which on 
Imiting to 120° C. gives d-linalool. 
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BORIC OXIDE AS A CONSTITUENT OF GLASS 

The durability of glass is important whether tite 
glass be used hi the home, in the laboratory, or in 
industry, and perha|)s one of the chief factors w'hieb 
contribute tow-ards diirahilitj' is the content of 
horie oxide. Indeed, the use of horio oxide in the 
production of gla-sst.-s of low ex]>ansil>ility and higli 
durahilityr is one of the most notable recent advances 
in glass technology. It is thus of (oinsiderable interesl 
to record the appearance of a brochure in which tlie 
inHuenee of borif' oxide as a eonstitueiit of glass 
is discussed and lll(^ properties of boric oxide 
glasses indieatetl. The brochure (pp. 47) (fontain.s 
a short introduction, follow'cd hy a full flesoriptiou 
of a series of jihysienl and olumiical tests on laboratory 
ware, ending with a summary of the results showing 
the resistance to variofis agents—phy'sieal and 
chemical—hnparled hy varying contents of horif 
oxide. In conclusion, jiotes are given showing the 
use of boric oxide in imjiroving the durability of 
table glassware and in the production of glass I’m- 
ele<!tric insulators and there is a l)ibliogr,apliy of 
recent ])aj)cr.s on borate glas.sps. In an introduction 
I’rof. W. K. S. 'rurner v’ouches for the impartiulit\ 
of the discussion, w'hich is presented in such a way 
as to be intelligible to both glassworker and chemist. 
and points out that the properties of borate glas-se- 
deserve to be more widely known to glass manu¬ 
facturers. One cannot but eomiiliment Me.ssr.' 
Borax Cojisolidated, lAd., on their enterjirise in 
publishing such a useful summary of an imjiortant 
subject and on their willingness to supply copies tr 
those interested. 
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SOCIETY OF CHEMICAL INDUSTRY 
ANNUAL GENERAL MEETING, 1924 
PATRON: H.M. THE KING 

III acoordanco with the provisions of by-law 68 
notice is hereby given tli.it the Annual General 
Meeting of the Society of Chemical Industry will 
lie held in the Arts Theatre, The University, Liver¬ 
pool. on Wednesday, July 9, 1924, at 11 a.m. 

A preliminary programme appears on this page. 

In accordance with tho provisions of by-law 23 
intimation is hereby given that tho following mom- 
licrs of Council retire from their respective offices 
at the forthcoming Annual General Meeting : Dr. 
E. 1’. Armstrong, hMl.S., President ; Mr. jSian L. 
Baker, Mr. C. S. Garland, Sir Max Muspratt, Bart., 
and Sir Wm. J. Dope, K.B.E., Vice-Presidents ; Mr. 
John Allan, Prof. J. W. Hinchley, Dr. J. H. Paterson, 
and Mr. W. J. U. Woolcock, C.B.E., Ordinary 
Members. 

Mr. W. J. IT. Woolcock, C.B.E., has been nominated 
for election to the office of President under by-law 19 ; 
Dr. E. E. Armstrong, F.R.S., Prof. J. W. Hinchley, 
Prof. J. (!. Philip, E.H.S., and Sir Richard Threlfall, 
K.B.E., F.R.S., have l«ien nominated Vice-Presidents 
under by-law 20. 

Mr. E. V. Evans has been re-elected Hon. Treasurer, 
and Sir Wm. J. Pope, K.B.E., has been re-elected 
Hon. Foreign Secretary. 

Members are requested to nominate, on or before 
.May 9 next, lit and proper i>ersons to fill tho four 
vacancies among the thdinary Members of Council. 
Porms for this puqKJse can bo obtained from the 
(ieneral Secretary of the Society. 

By-lmr 22.—^An Ordinary Member of Council shall 
be nominated by five or more members upon Form B 
in tho Schedule, a copy of which fonn shall be fur¬ 
nished by the General Secretary upon the written 
or verbal request of any member, but a member shall 
not be eligible to sign more than one such nomination 
lurin, and the member nominated shall sign the 
(Inclaration set forth on the form. 

A nomination shall be declared invalid by the 
Council if :— 

(a) The member thereon nominatofl is disqualified 
for election, or ineligible to be elected, as provided 
liy the by-laws. 

(h) The nomination is not made on tho authorised 
|iiinted form, or substantially not in the manner 
directed thereon. 

(r) The nominatioii form is signed by less than five 
tuembers not disqualified or not ineligible to nominate 

provided by the by-laws. 

{(!) The nomination form is not received before 
■" upon the day appointed therefor. 

(') 'The member nominated has not signed the 
ilcclaration printed upon tho form. 

A member whose nomination aforesaid is declared 
t<' lie invalid shall receive notice thereof from the 
Ccneral Secretary, and shall not be submitted for 
< I' l tioU. 

J. P. Lonostaff, 

General Secretary 


Tho following is a Preliminary Programme of the 
meetings to be held in Liverpool on July 9-12 in¬ 
clusive. 

Wkdnesdav, July 9.— Morning ; Comicil Meet¬ 
ing. Annual General Meeting in tho Arts Theatre, 
the University. ITesidential Address by E. Frank- 
Innd Armstrong, D.So., F.R.S.; Afternoon : Business 
Session in tho University. Visit to White Star 
Liner “ Cedric,” and tea on board by invitation of 
the White Star Lino. Evening : Receiition and 
Dance at the Town Hall by invitation of the Right 
Hon'. The Lord Mayor of Liverpool (Arnold Riislitmi, 
Esq.). 

Thursday, Jut.y 10.— Momhuj : Messel Memorial 
Lecture by the Right Hon. Visiiount Loverhulme, 
in the Arts Theatre, the University, and presentation 
to the Lecturer of tho Society’s Messel Medal for 
1924. Visit to the work.s of Messrs. Joseph Crosfield 
& Sons, Ltd., Warrington. Luncheon by invitafion 
of the Directors. Afternoon : Inspection of the 
Works. Evening : Annual Diimer of the Society 
at the Midland Adelphi Hotel. 

Friday, July 11. Morning : Business Session 
in the University. Luncheon at the Midland 
Adelphi Hotel, by invitation of the Chainnan and 
Directors of the United Alkali Co., Ltd. Visit to a 
Works of the United Alkali Co., Ltd. Evening: 
Dinner at Lady Lever Art Gallery by invitation of 
tho Chairman and Directors of Messrs. Lever 
Brothens, Ltd. 

Saturday, July 12.—Visit to Lake Vyrnwy. 
Inspection of Liv'erpool Corporation W'atcr Works. 

A detailed programme will be sent later to every 
memlior of the Society. 

Member.s arc asked meantime, to note that tho 
railway com])anie.s in Great Britain (except the 
Metropolitan and London Eloef.ric Railway Com¬ 
panies) have agreed to issue tickets at the ordinary 
single faro and one-thii'd for tho double journey to 
passengers travelling to attend the meeting. Tho 
tickets will be available from .July 8 to 14. 


OTTAWA SECTION 

A meeting was held in the Ihiiversity Club on 
March 13, and after rainute.s of the la.st meeting had 
been read and approved, notes on current literature 
were given by Air. Connor, who referred to and 
showed a sample of a new drier—magnesium per¬ 
chlorate t ri-hydrat(.- -which he said was very satis¬ 
factory. Dr. Shull referred to the llth edition of 
“ Bloxam’s Chemistry,” and Dr. Alacintyre referred 
to a book on '■ Clouds and Smokes,” by Dr. Gibbs, 
and described the jireparation of synthol by Fischer 
and Tropsch, which was recently referrcci to in tho 
Ottawa Press. Mr. Klworthy called attention to the 
fact that a commercial plant had bi'cn erected in 
Germany for the synthetic manufacture of methyl 
alcohol. 

Mr. Hambly called attention to a recent action of 
tho Commis.sionor of Patents, which meant that 
applications for chemical and metallurgical patents 
would not be examined by a trainer! chemist. A 
committee, consisting of Mr. Lathe, Convenor, Mr. 
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Stowiiit and >rr. Hambly, were appointed to deal 
with the matter. 

.\lr. >1. K. Connor then read a pa]aT on the Investi- 
yation of Standard Methods of Analyai.n. Jn opening 
his adilrcHH Mr. t.’onnor stated that eheinists owed a 
eery great debt of gratitude to Ur. Hillebrand for the 
very valuable work ho had done on Rock Analy.sis. 
.A very intere.sting diseu.s.sion followed tlu; addre.s.s, 
Mr. Stewart, Dr. Maeintyre, Ur. Shutt. Mr, Hambly, 
Mr. Dick and Mr. Robinson taking paid therein. 

The meeting adjoiirneil at 10.30, and light refre.sh- 
ments wer<‘ .seined. 

MANCHESTER SECTION 

In the aeeount of the annual meeting on .April 4 
jiublished in the issue of April 11, p. 40t>, it was 
stated that '' The whole of the eommittee ami 
otlieers of the Section were re-elected, there being 
no occasion for a ballot.” This sentence should 
have read as follows ; " As only one nominee for 
membershiji of committee was received, the com¬ 
mittee, acting according to rule 10 of the Section 
rules, made additional nominations to till the 
vacancies and a ballot was therefore unm-cessarv. 
The new ordinary members of committee were 
.Me.ssrs. 11. H. Clayton, F. S. Choalc, .1, R. Hannav, 
D. .M. I’aiil, .1. 1’. Shenton, F, N. 'I’erlcski, anil Dr. 
Schciller.’ 

THE SOCIETY OF DYERS AND 

COLOURISTS ^ 

'I'he annual meeting of the Manchester ,Seel ion 
of the Society of Dyers and Colourists was held 
on April 11, Mr. William Marshall in the chair. The 
hon. secretary (Mr. L. Thompson) presented his 
re^sirt for the session, stating that the membership 
of the si'ction is now 407 as compared with 4:10 lust 
year, being 2H2 members, 50 assoeiates and (ifl junior 
members for the present year, the com])arative 
numbers for the previous year being 2!l.‘t members 
and 135 junior members. 'There were live eacaneics 
on the committee with si.v nominations, a ballot 
therefore hi’ing necessary. Messrs. Price and Rurr 
wei'e ap])oinfed .sernlineers of the ballot ])a])ers, and, 
wlien they were collected, it was found there was 
a tie between two of tbe nominees. A second ballot 
was thi'n taken, and the following gentlemen were 
declared elected to lill the vaeaneies. Messrs. 
.Alfred Fdge, ,S. If. Higgins, William Afarshall, 
W. 11. Pennington and L. 'Thompson. 'This eon- 
i liided the busine.ss of the annual meeting. 

'The ordinary' monthly meeting, being the la.st 
of the session, was then held. A paper entitled 
" 'The Ideutiliealion of Insoluble Azo Colours on 
the Fibre, and of A'/.o Pigments in Substance, " by 
Dr. F. Af, Rowe and Mi.s.s C. jAivin, M.Se.Teeh., 
was read by Dr. Rowe. 

Dr. Rowe lirst reviewed the available methods 
for identifying a'/.o eomjxjunds by reduction with 
acid stannous chloride, hydrosulphite in neutral or 
alkaline solution, etc., or by oxidation with fuming 
nitric acid, etc. .Many azo jiigment lolours weie 
derived from dia/.otised amino-eompounds containing 
nitro groups, and in such eases treatment with 


fuming nitric mnd affoixled the most convenient 
means for the identification of this portion of the 
moli-cule, particularly when only' a small quantity 
of the jiroduet was available. This led to the 
formation of a diazonium nitrate, but it wa.s not 
clear from the literature whether this reaction was 
ever accompanied by the introduction of nitro 
grouixs into this residue, and if so in what cases. 
.A .series of azo derivatives of j8-naphthol, therefore, 
wars submitted to this reaction. When the diazotised 
amine u.sed in the jireparntion of the azo compound 
did not contain a nitro group, a nitro derivative 
of the diazonium nitrate was always obtaineel. This 
nitro group irsually entered the p-position with 
lesja'ct to the diazonium grouj) when free, or entered 
the o-position wdien the p-jiosition was already 
oeeujiietl. When a nitro group was pre.scnt in the 
or /j-jiosition, the unaltered diazonium nitrate 
was obtained, but when only a nitro group was 
present in the o-position, a second nitro group was 
introduced in the «i,-])osition with respect to the 
first. Consequently, it was neicessary to take these 
results into consideration when using this method 
for the examination of an aryl-azo-jS-naphthol. 

'The diazonium compounds were identified by 
coupling one-half with beta-naphthol and one-half 
with )3-hydroxynaphthoie acid anilide, eryslallksing 
the products ami determining their melting points. 
Owing to the ea.se with which such eomjKmnds are. 
prepared in a pure condition and the wide eariation 
in melting points, this method was recomnu’nded 
for the identification of primary aromatic amines 
when only a small quantity is available. For this 
])ur])ose, a table of melting }>oints has been eompilcfl 
comprising about 150 azo compounds derir'ed from 
a variety of diazotised amines coupled with ^-naphthol 
and various arylides of /f-hydro.xvnaphthoie acid. 

In view' of the growing importance' of insoluble 
azo colours on eotton, the extension of the number of 
bases and the variet y of so-called naphthols now on thi' 
market, a method has also been devised for the 
ab.solute identification of such compounds on the 
fibre by means of this table of melting ])oints. A 
pattern of the coloured calico about 2 in. square 
is washed with dilute ammonia and .soap, dried and 
di.s.solved in diluted sul|)hurio acid (HO c.e acid and 
20 e.e. water) at 10 C, 'The clear solution is jioured 
on to ice, the ])reei])itated colouring matter filtered, 
eiystallised, and its melting point determined. 

Finally the means used for the determination of 
(ho constitution of Ciiesheim-Klektron’s Naphthol 
AS-RO, naphthol AS-BiS, naphthol AS-(}, naphthol 
•AS-RL, na])h;hol AS-SW, fast black LB ba,se, fast 
red RL base, fast yellow O base and eight members 
of the -series of rai>id fast printing colours, w'ere 
described. 


Dr. R. K. 8tradling, M.C., M.Sc., Ph.D., Assoc 
Af.fnst.C.E,, Head of the Department of tfivil 
Knginecring, Areliiteeturo and .Building in the 
'Teelmieal College, Bradford, ha.s been apiminted 
Director of Research of the Building Materials and 
Construction Research Board luider the Departmeid 
of Scientific and Industrial Research. 
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CORRESPONDENCE 

ATOMIC STRUCTURE 

Sir,—In my article on “ Atomic Stnictnre ” in 
the issue of March 28, I stated that Bohr, to explain 
certain spectral anomalies, had resorted to “ dividing 
(elliptical orbits into two types a and 6, such that 
electron transitions only occur from o to 6 or 6 to a, 
but never from a to a nor from 6 to 6.” This too 
brief statement fails to indicate the distinction 
between X-ray and optical spectra, a to a and 
/) to 6 transitions not being excluded for optical 
spectra. It must bo remarked that this subdividing 
device is as incompetent to account for the sodium 
yellow line doublet as Bohr’s original theory, for, if 
both the “ principal ” series (ll^) lines and the “sharp” 
series (Sj) lines are doublets, as demanded by the 
(j/j device, the Sj—Sj transition ought to give rise 
to a quartet, not a doublet for the yellow line. It 
is possible, however, that the frequency separation 
of the observed doublet is a measure of the energy 
dilTeronce between the two types of Sj orbits, and 
I he finite frequency width (if each component of 
lh(( doublet is a measure of the energy difference 
of the two 3j orbits, each component of the doublet 
being made up of two overlapping lines of the r(!al 
ijiiartet. 

Bohr has so far not su<!cccdcd in attachmg any 
(ihysical significance to the orbits to which the ah 
distinction applies, fhough he has recently intro¬ 
duced a third quantum number to differentiate 
between fho types, but this number appears to 
(espr((SH no more than the at) notation. I hope at 
MU (airly date to bo able to indicate the, physical 
ililTcrenee bidween the forms of the a and 6 tiqres 
III- orbit having the same azimuthal quantum numbt'r, 
and to assign to them a third quantum number 
III if identical with Bohr's third quantum nundier, 
and to show that the slight difference in energy of 
the tu'o types is due to the difference in the third 
III subsidiary azimuthal quantum number. The 
fiimi of the.se orbits wa.s sugge.sted by a point, arising 
III iiiv last article, in which it was inferred that the 
lliree 3, electrons in a chromic co ordination com- 
iiimnd could be assigned a .symmetry little if at all 
iiilcrior to t.hat of four 3^ electrons in a corresponding 
liitiimous conqKiunds, if the orbits diverged only 
^lit'htly from eircular orbits. Consideration of'the 
|i'issible ty|)es of orbit having axial .synumetry led 
III the conclu.sion that orbits having only axial 
yimuetry were as jirobable as elliptical orbits 
lining biaxial symm 9 try, and that elliptical orbits 
iM iKfally could not be orbits in a plane but orbits 
"II an ellipsoid of revolution, relativistic precession, 
dill' to transverse mass, being .still duo to a velocity 
' "iii|iouent at right angles, but also at right angkis 
I'l the iiLstantanoous orbital plane, the electron 
iliiis describing an orbit on a surface of revolution 
'iliiut a fixed major axis. This fixation of the 
III ijor axis in an atom and the necessity for orbital 
I " "cssion in a small raibal domain of the atom 
" iioves what has been hitherto probably the chief 
"I daele in the way of shared electrons in chemical 
li I'd bonds being conceived as movuig in orbits 
< inmon to both atoms, such orbits being impossible 


with electrons having Sommerfeld-Bohr orbital 
preces.sion in the orbital plane. Tho essential 
difference from the latter theory Ls that the perihelion 
of an orbit is fixed in space, and that the “ inner 
loops ” of the orbits are described sjdrally between 
perihelion and the region near the circular piano 
containing the rotating latus rectum of the orbit. 
This spatial form of orbit obviously allows for the 
facts of chemical double and treble bonds, and 
indicates a reason for their progressive instability, 
due to tho mutual repulsions of two or more electrons 
moving in similar orbits oriented at various angles 
of the common surface of the “ oval ” of revolution. 
—I am, Sir, etc., J. 1). Main ,Smith 

Chemistry Department, 

Binningham University 
April 19, 1924 

AN INTERNATIONAL LANGUAGE FOR SCIENCE 
ABSTRACTS 

Sir,—^The artude by Prof. J. S. Patterson in 
Chetninln/ and Indudry for April 11 again calls 
attention to a most promising avenue of escape 
from the language difficulty, an avenue which has 
been survey<’d by various writers from different 
points of view. In particular, tho writer, with 
H. C. Prideaux, in 1918 made a detailed examination 
of the pros and cons, and offered many suggestions 
as to the way in which Latin could be luade to 
subserve the needs of cherai.stry. A few e.xtrarits 
may not be out of place, since the article in question 
(f:>eience Proqresn, 1918-1919, 13, 447) w'ould probably 
have gained a wider publicity had Chemistry arid 
Industry in its jireseut form been available as a 
medium of publiealion. In the first place, the 
question of choo.sing an international language for 
chemistry catmot lie dissociated from tbc wider 
one of an international language for science. In 
the next place it is evident that the official adoption 
of Latm ns an international language for science 
abstracts and other eommunication,s might well 
jwceedo its ado])tion as a “ lingua franca ” for 
scientists and the intelligent.sia generally—a position 
which Latin only lost a few centuries ago, but 
which it does not seem likely to regain. The former 
use, however, seems to lie within the sphere of 
jiractioal politics. Other effective rivals are Knglish 
or one of the synthetic languages. The controversy 
between Esjieranto and T(lo seems to rule out the 
adoption of either. The.sc are colourless languages, 
wherea,s Latin is rich in associations to educated 
Pluropcan.s and Americans. “ Tho suitability of 
Latin as a medium for expresshig the ideas of most 
sciences in their early stages may bo abundantly 
illustrated, e.g., from the works of Copernicus, 
Neivdon, Leibnitz, the tw'o Bacons, Immacus, Harvey, 
(filbert and Napier. As was remarked by Prof. 
F. (frangcr in the Titties Literary Supplement (1918) 

' iSc ienoo in the pages of Descartes and Newton 
moved easily in a Latin dress, the materials of 
which were derived from a still spoken but un- 
Ciccronian tongue.’ ” A simplified Latin, more akin 
to that of tho Vulgate than to that of Cicero is 
required. I’or chemists there is a precedent still 
lingering in the Latin of the pharmacopoeia. 
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i'crtiiin ipfomis of iiomencluture, iioodod for 
coiifiiKUncy or eloganoc, would bo undortiikon. 
I'luis a revision of tho tenninations of tho elements 
was sueKested. 'J'he uniform adoption of “ -um ’ 
tor metals, and a rationing of this termination as 
ajiplied to other suhstanees in pharmaeology ; the 
use of a ” for all oxides of metals. The use of 
“ on '' for non-nK'tals iueluding “ helion ” would 
probably not lx- made (jiiiti' nnifortn, but another 
elass ineluding phiwpliorus, oxygen, etc., would be 
reeogn ised. 

J''inallv, two ])arallel passages weia; almost literally 
translated into sim])le Latin in order to show bow' 
easily siieb eould be readily iniderstood by anyone 
who bad ret.ained traees of an ordinary sebool 
edueaticai. 

The use of Latin would be taken as a eomplirnent 
by Italy and be acceptable to all Komance countries, 
including the great South American He|)ublics. 

A standardised Latin eould barrlly fail to improve 
on any modern huigiiage in consistency, cleanness, 
and piecision. It would ju-ovide an ineeidive for 
the settlement of the confusion that ])ievails at 
jrresent in the. use of the i)relixes 7nouo-, uni-, etc., 
interchangeably ; and generally for the ex|>unging 
of the solecisms which abound in seientilic literature, 
and which soimnrhat detract from the complete 
literary culture whhdi should, and couh.1, be (duirac- 
teristic of the uttmanees of a ])reci.so science. 

Tinally, it might lead to the delinition and ditl'eren- 
tiation of wools lil«7 " jaitential ” in the intere.sts 
of the several .seienees wdiicb emplov them, and to 
the fri’c coinage of new words which are badly 
wanted on sound lines. The founders of our science 
being for the most part “ free of their Latin ” were 
abb' to coin words w'hicb were in the s})irit of the 
language. \Vc have almost best this ]>ower, and 
hence are sutfering from a severe “ currency della- 
tion. "—I am. Sir, etc., K. 15. It. I’kidisaux 

Liniversity dollege, 

Nottingham 

A].ril I(), 1024 

QUALIFIED AND UNQUALIFIED CHEMISTS 

Sir,—The erilieisms levelled at tin; In.stitute of 
Chemistrv by youi’ eorres|iolulent “ Iron xvould 
appear to lie unreasonable. The Institute wa.s 
fouialed as long ago as 1H77, receiving its charter 
in lss.7, and anyone, entering the. profession of 
chemistry, without taking the trouble to aerpiaint. 
himself with its regidations or to qualify for its 
exajuiuat icjus, has surely oidy him.self to blame if 
he has diltieully in olilaining admission. Tor the 
In.stitute to open its doors to any ap])lieant without 
evidence of (pialilication, iis your eonespomlent 
suggests, would make the Associate di]>loma of the 
.Institute of small value as a profe.ssional (pialilication. 

The idea that chemists outside the Institute 
eould form an opposing .society and say that they 
only' were qualilic.'d ehemisls is fallacious. 'I'hey 
would ])o.s.sess no charter. In this connexion, 
however, 1 would .suggest that the Institute, in 
order to protect itself and its members from the 
effects of the formation of such opposing societies, 
which can but have the elfeet of dLsintegiating the 


profession as a whole, should take steps to obtain 
powers under its charter to confer on its members 
the right to the distinctive title of Chartered Chemist. 
This wouki not only bring the Institute of Chemistry 
into lino with other professional bodies, such as the 
Institute of Chartered Accountants, the Chartered 
Institute of Patent Agents, etc., but would also 
serve, to some extent at any rate, to distinguish 
a chemist from a jiharmacist. The Institute of 
Civil Kngineers, m this manner, has recently obtained 
for its Associate members and moinbers the right 
to the title Chai-tered Civil Engineer, in order to 
distinguish the qualilied engineer from the largo 
number of unqualified persons calling themselves 
engineers. 

The suggestion cotitained in Prof. Snell’s letter is 
suiely a joke. Would the professor, if asked his 
oeeupation, rcjdy, “ I am a chemor and I practise 
chemorry ” ?—I am. Sir, etc., 

.lOHN S. PoU.SWKLD 

Cambridge 
April Ifi 

HYDROGENATION FLAVOUR 

Su-,—I have just reoeived a new publication on 
“ h’ats. Natural and Synthetic,” by Dr. Myddleton 
and Mr. Barry. 

It s('ems that writing books is a very pleasant 
sporting occupation, where the subject is the “ game ” 
and the sportsmen are the authors. The manner 
in which the game tries to seek shelter in tluj bu.sh 
is very interc.sting. Were it not for the peculiar 
” odour ” which it exudes it would have passed olT 
as a piece of very' clever w'ork, I wish your readci'.s 
to compare pages 788-789 and 790 of the Augu.st 17 
issue of this journal with pages 94 and 95 of this 
original publication. Perhaps the authors w'ill have 
something to say regarding their practice in prt'eis 
writing.—I am, Sir, &c., 

Laboh Omnia Vincit 

THE DEPILATION OF SKINS 

Sir,—If Dr. Ito.ss w ill 1)0 good enough to i(;ad mv 
jiaiier a third time, lu; will find that he has not only 
failed to understand the elementary part of it, hut 
has also misqmjted me. 

I shall not call on Heaven to support me, bul 
would like to tell Dr. Boss that I have boiled solutions 
of gelatin on many occa.sions, but have never obs(!rve(l 
any coagulation ; it i.s quite evident that thcr(( iiuisl 
have been sonu^ elleet of dropsical imbibition. 

I am greatly obliged to Dr. Ross for calling my 
attention to this v((ry important point.—1 am. Sir, 
etc., Jo.SEPii T. Wooo 

N<(ttinghum 

Aj.ril 14, 1924 

THE ANALYSIS OF LYSOL 

,Sir,—In the .Iocbnai, of April II, A. H. It lil 
jU'oyxxses to estimate eresylic acid in lysol by diivrt 
di.stillation of tlie mixed fatty acids and jiheiiels. 
T'hcrt! ap]K'ar.s to lx; no suggestion of absorb iig 
the distillate in caustic soda or the adoption of miy 
other meaiLs of distbiguishing between pliemils 
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and hydrocarbon oils or other neutral bodies which 
might be present and which would be returned as 
phenols according to the proposed method. 

ft is quite jmssiblc to obtain a clear solution of 
Lysol in distilled water even when 7| jier cent, of 
li\xlrocarbon oils are present.—I am, Sir, etc., 

Jas. Gibson 

Paisley 

April 21, 1924 


PERSONAL AND OTHER ITEMS 

On the celebration of Founders’ Day on May 21, 
t he University of Manchester will confer the degree of 
l).,Sc. on Prof. Niels Bohr. 

The Manchester Guardian prints a notice from 
(iiristiania stating that the Nobel Institute has 
imiouncod that each of the five prizes awarded 
during the year 192.3 will be of a value of about 
117,000 Swedish kroner (about £7,300). The m.ain 
Inml of the Inst itute now stands at a figure of slightly 
i.vir 30 million kroner. -Reuter. The nominal 
\ idne of each of the Nobel Prizes is about £(j,.'500. 

riie Le Blanc 'Medal of the French theinical 
So(i<'ty was presented to Prof. T. M. Lowry 
irceritly, at a joint meeting of the Sooiete ('himique 
di- I'ianee and of the Societe do Ghimie Physique. 

On April 4, the Kt. lion. Noel Buxton, Minister 
of .Agrieiiltnn^ and I’isherie.s, laid the foundation 
Slone of the new building to bo erected for the 
I ll■partluent of Agriculture in Leeds irnivensity 
;d a cost of £(59,000. On the second floor of the 
m u building will bo the tlicmical Departnnmt, 
which includes laboratories, lecture rooms, labor- 
aiories for research in nutrition, and rooms for 
iiiicro-icopy and other special work. 

I>r, R. Greydt, who died recently, will bo remem- 
l«ml for his work on the e.stimalion of rafilno.se in 
simar faelory products. 

I’i'of. M. R. Grose, heail of the chemistry depart- 
mriil of 'I'cmple University, Philadelphia, died on 
Mail'll •>{'>. 

Or. P. Frank, wliose death resulted from an 
IAplosion in the laboratory of the Catalytic Chemical 
I'll., San Franelseo, was ros|)onsible lor importa'nt 
di'vi'liipinents in the manufacture of gas and carbon 
iiiii k from petroleum and the utilisation of low- 
lu'.'idr fuels. 

I'lof. 11. Rbssler, director of the Deutsche Gold- 
iiml Silberscheideanstalt has died in Frankfort, 

iiL'.'il 70 . 

Ki'p'irlcJ (ierniaii-Swlss Dye Agreement 

IVi' lire informed by the (flayton AnUine (.V>., Ltd., 
di'O (he statement, published in the daily Press 
mill 'pioled in our is.suo of April II, p. 391, to the 
' 111 'I I hilt a large number of shares have been 
iM li Miged between the Basle colour manufacturers 
111 .'^w ilzerhand and a large German dye company 

ii"i true with regard to the Society of Chemical 
hiilii iiv in Ba.slo, the Sandoz Chemical Woiks, 
IbGeigy, S.A. 


AUSTRALIA 

New Petroleum Oisinutioii Industry 

Nearly 10,000 tons of crude oil, the first shipment 
of oil sent to Australia for distillation, has arrived 
at Spotswood from the Anglo-Persian Company’s 
fields in Persia. The distillation Ls being carried 
out by the Commonwealth Oil Refineries, Ltd. 

FRANCE 

Mining and Metallurgy 

Owing to increasing activity in the steel industry 
the production of iron ore has risen from 2,034,759 t. 
in December, 1923, to 2,257,220 t. in January, 1924, 
when stocks had greatly decreased. During January 
the mineral production included 14,967 t. iron 
\Tites, 24,800 t. bauxite, 3,701,687 t. coal and 
gnitc, 196,9391. coke, 284,0481. briquettes, 585,9781. 
cast iron, 641,022 t. steel. On F'ebruary 1, 134 blast 
furnaces w'ere alight, 42 were, ready' for use, and 
43 were under repair or reconstruction. During 
January, 1,824,465 t. of coal was imported, including 
1,105,919 t. from Great Britahi, and 1.51,3.53 t. of 
coal was exported, 88,398 t. going to Belgium and 
Luxembourg. Imports of coke were 333,025 t., 
260,697 t. coming from Genuany'. The export ivas 
22,987 t.. While imports of briquettes totalled 89,2611., 
of wliieh Geimiany provided 55,708 t., and exjiorts 
were 10,212 t. 

Sugar and Glucose Industry 

The number of factories still working on February 15 
1924, was three, the season having finished 91 works. 
The amount of sugar extracted during the first five 
months of the 1923-24 season has been so far 
43,075,106 kg. During the same period 14 glucose 
factories produced ll,'ti3,2.'50 kg. of gluco.so, of which 
180,980 kg. has been exported. 

The Silk Industry 

From a report presented to the Synidicat des 
F’abricants de Soieries tie Lyon, it ajuxiars that the 
prodtietion of natural silk is increasing, the figures 
being approximatelv France, 198,(X)0 kg. (1922), 
280,000 kg. (1923)'; Italy, 3,735,0<KI kg. (1922), 
4,.5(,K),000 kg. (1923); Euriqte, 7fK),(K.K) kg. (1922), 

I ,CX)0,(X)0 (1923) ; China, 8,005,(XX>kg. (1922), 8,(XX1,(XX) 
(1923) ; .lapan, 18,845,(X>0 kg. (1922), 18,(H»0,tXK» kg. 
(1923) ; other countries, 177,0(K)kg. (1922), 175,(XX)kg. 
(1923), making a total of 32,955,1X10 kg. in 1923. 
A similar increase is shown in the production of 
artificial silk, vhieh assumes more and more, im¬ 
portance in France. The world production of tliis 
•silk in 1923 is eslimafetl 30 to 40 million kg., out of 
which nearly 3 million kg. was consumed in Lyons 
alone. 

GERMANY 

German Sugar Production 

H.M. Commercial iSceretary at Berlin hasfonvarded 
an extract from the Fmiihfurtir Zciliiug, which states 
that the production of sugar for consumption is esti¬ 
mated at 1,017,378 tons for 1923-24, as compared with 
1,310,1801. in the, jueiicding year. The production of 
niolas.ses in 1923-24 is estimated at 1.5,(X10 I. The 
sugar content of the beet, according to late.st e.stimatcs, 
amounts to 15-31 ]X‘r cent,, on an average, .as com¬ 
pared with 15-5 per cent., the October estimate, and 
15-4 jier cent., the (Ritual average in the lost crop y-ear. 
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REVIEWS 

TirK Ve(jetabi,k I^otkins. By Thomas B, Osborne. 
J’ji. xiii-(-ir)4. 2nd Edition. Monof;nix>h» on 
Bioohomi-slry. London : Longmans (jimoi and 
Co. 1924. I’rico 9s. not. 

Tt is thirteen years .sinee t )]0 first edition of this 
work was jmblishcd : tlie time whicli has elapsed 
has seen so much added to the knowledge of the 
vegetable ])roteins, largely owing, it shoidd bo said, 
to the work of Osborne and his school, that the new 
edition will be warmly welcomed. It is the e.sseneo 
of the. now famous llopkins-Blimnier monographs 
that the fre(|iient a]H)earancc of new editions keejrs 
them up lo date. 

Aftm- (hailing with the occurrence of iiroteina in 
different parts of plants, the evidence for their 
chemical individuality is discussed. Not oidy do 
these jiroteins show constancy of composition and 
ju'opeities ; they arc also jirovcd to be different by 
the anajihyla.xis reaction, which is the best means 
available for establishing chemical ichmtity. Ajrpar- 
ently an almost indetinite number of chemically 
ditfiuent ])rofeins c.vi.st in jdants, but the technique 
of detding with them has so far adv'anced that the 
sejiaration of two individual ]iroteins from one 
another is practically ]ierfcct. 

A lengthy chajiter is devoted to the classification 
of vegetable proteins under the headings of simjde, 
conjugated and derived. Of the fonner class the 
best .studied tire the albumins leiieosin found in cere.al 
seeds, legurnelin found in jieas and beans, jihaselin 
and ricin. Even better kncjmi are the vcget.dde 
globulins, of whuffi a number are de.scribed, .some of 
which arc crystalline. The glutelins, of which the 
gluteniii of wheat is the best examjile, and the 
Xjrolamins, including wheal gliadin, are of outstanding 
interest, owing to the influence they have on the 
vagaries of our daily loaf--.a .section of chemistry 
which we are still far from understanding. 

Dr. L. .1. Henderson contributes a cha[)tcr on the 
relation of proti'ins lo acids and bases, which he 
concludes by acee])ting Loeb's views that normal 
salt formation is the ])rimary xihctiomenon : the all 
too early death of Loeb is a very serious ]o.s.s to 
chemist ry. 

Sub.siapient clnqiter.s deal with the solubility, 
pri'cipital ion and denaturing of the jiroteins, and 
contain just that l\pe of practical information which 
is of greatest value lo other worker.s. 

The jiroducts and the rate of hydrolysis of the 
vegetable jiroteins are discussed at some length with 
the aid of tables and grajih.s—considerable imjiortanoe 
is to-day attached lo the jiartition of the nitrogen 
in these substances as nica.siired by the elegant 
method of an American, \'an Sivke. 

The proteins of green j.ilants are of imjiortance, if 
only bccau.se they contribute large amounts of 
ju'otein to the ration of farm animals ; a chajiter is 
ditvoted to their con.sidorn.tion, from which it ajijiears 
that most of it occurs a.s a hitherto unrecogni.sed tyiie 
which is unlike any of the jjrolcins of seeds. 

The value of the proteins in mitiition is a .subject 
which lia.s almost entirely aiisen since the first 
edition was wiftten—in the interim O.sborne and his 


co-worke.rB, in particular Mendel, have made an 
elaborate study of this question. The results are 
summarised in a dozen pages, of whieh every line is 
full of interest. 

The final chapter deals with the ithysiological 
effect of certain vegetable proteins on the animal 
organism, in particular the toxalbumins. It con¬ 
cludes with some significant remarks on seed proteins 
in relation to smteies. Similar proteins are found only 
in seeds which are botanically closely related, and 
such differences in the reserve food sub.stances of the 
seeds must have an imijortant bearing on the develop¬ 
ment of the embryo, which starts its life, as it were, 
with chemical iirocesses already established along 
definite lines. 

Altogether the book is a most attractive one and 
indispensable to all who have to do with plants and 
their products—it should be studied, too, by every 
hojiours student as an outstanding cxantple of 
method in chemical science. E. P. A. 


A Text-Book of Inoeganto Chkmi.stey. Edited 
by J. Newton Friend. Vol. VII, Part I, 
(ixygen. By J. Nbwton Friend and D. F. 
Twiss. Pj). xxv-l-370. London: 0. Griffin 

and Go., Ltd. 1924. Price 18s. 

The field covered by this fiook is a wide and 
intere.sting one. 'J'he authors commence with a 
short jireliminary chapter on the elements of the 
oxygen group, which is followed by chapters on 
oxygen, it.s physical and chemical proiierties, ozone, 
the utraosjihere, water, its jthysical and ehernioal 
ju'ojx'rties, eomjio.silion and molecular cornplexitv, 
water as a solvent, water analysis and on Ipydrogeii 
Itcro.xide. 

On the theoretical side of the matters dealt with 
the hook is nndoubtedly a useful and, on the whole, 
an able eomjiilation. Those portion-s dealing witli 
ilame, cxjilosion waves in gaseous mi.xtures, oxidation 
and with many of tlie idiy'sical jtroperties of water 
may' be mentioned as particularly interesting, and 
well jircswited to the reader, (.tojiious references to 
original work are giv'en in footnotes, and there arc 
excellent name and stdtjeet indexes. 

Had fhe authors confined themselves alnio.sl 
exclu.sively to Jiiire chemistry and physics, there 
would ju'obitbly he hut little to criticise hi their 
hook. They have, however, very naturally, de.ilt 
to some e.xlent with technical matters, and their 
treatment of these leaves much to be desired m mail} 
cases. Thur. in dealing w'ith the production "f 
oxygen, no indication w'hatever is given of the fir I 
that there are to-day only two methods of jtrodiiet ici 
whicli tire in actmd commercial use, namely, b\ 
fractionation of liquid air and by electrolysi.s G 
aqueous solutions. More attention might W'ell 
bixiii devoted to these and less to other x)rocc..( S 
mentioned witliout any critical comment, anil "f 
little interest either theoretical or jiractical. ' la‘ 
ileserixttion of the manufacture by way of liquid nr 
is quite inadequate and by no means up to d be, 
w'hicli is a jiity as plenty of admirable litcra' ire 
on the subject is quite accessible. The impoiiant 
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technical applications of oxygen arc dismissed very 
summarily in little more than half-a-page, much of 
which is misleading. For instance, it is .stated that 
oxygon has been added with success to the blast of 
an ordinary bla.st-funiace, w'hereas in fact the eom- 
morcial advantage shown by the only large-scale 
cxjicriments yet tried was ^'ery doubtful. 

The description of oxy-acctyleno cutting and 
Molding is also unsatisfactory. The methods of 
analysis of oxygen are not adequately dealt with, 
and some of the more usual and e(Ieo( ivo methods are 
not even mentioned. It Is remarkable that four pages 
.mly are devoted fo “The physical properties of 
•gaseous water,” and still more remarkable ihat in 
iliose four pages neither the natue of (iallendar nor 
I Ilf term “entropy” appears. In spite of defeot.s 
I lie book can be recommended to tho.se able to gather 
I heir more technical information from other sources. 

Eenest Fyuem an 


I) (.'oLuoiD Chemistry. By The Sveubkro. Bp. 
205, New York : The Chemical Catalog Com- 
jiany, 1924. 

■ 21 CiiTMiE DUS Coi,t,oVdk.s et Api‘r,iCATroN.s Indii.s- 
tiuei.lks. By h. Meunibk. Bp. .230. Baris: 
Ijibrnirie ,T.-B. Baillicre ct Fils, 1924. Brice, 
bound 40 frs., paper 30 frs. 

.'() Masiitjlation.s DU Chimie Coli.oidalk, By 
Wo. (XsTWALP, B. WoLSKi .and A. Khiin. 
'L'ranslated by Edmond Vei.ijnoer. Bp. xviii 
>201. Baris: Gantbier-Villars et Cie, 1924. 
Brice f.O-.^O. 


(I) This is an extremely in1erc.stmg book, the title 
<1 wliicli, liowever, does not cori'cspond vei'y exactly 
(nits seope. A mneb clearer indication of the ground 
rmcri'd is afforded by the headings of the three 
pi incijial parts of the work : I. Formation of the 
I'fill lid Barticle, IT. The Colloid Bnrticle u.s a Molecular 
Kinetic Unit, Til. The Colloid Barticle as a Micell, 
and liy the following pas’agc in the preface, in Ai'bicli 
I Ilf author frankly explains the choice of much of 
Ilia material: “ The antlior is conscious of having, 
I'l I'liiqis, given undue space to description of research 
il'inr in his laboratory at Itjisala, but perb.aps, in a 
M ifiif'i’ like colloid chemistry winch is still in an 
iinilfvelopcd state, it is advisable to present as much 
as piissible such phenomena as the author has really 
I'xpfiienced.” These beautiful in\'e.stigation.s, and 
the hook in general, deal with systems in which the 
t«n lii:!is can he. mcul'" aisiVdc, and the sols in wliiehthis 
i' mil possible, c.g., thd proteins, although certainly 
lint inferior in importance, are treated incidentally 
"III,'. whilst the gels recciv'c fifteen pages in nil. 

I 111' tirst part covers the same ground a.s the 
leiHioi-’s monograph on “ The Formation of Colloids ” 
(dll' .Innrnal, Vol. XL., 301 B, 1921), but contains 
" 111 ' li adililional matter on silver and silver halide 
I'liitil ies in tlie photographic plate, and on methods 
"f piirilication. T’he second part gives an admirable 
"'iiiiint of tho Broivnian movement, Berrin’s w'ork 
on I Ilf voi'tical distribution of particles, Smoluchow- 
''hi w ork on tho fluctuations in a given volume, the 
distrihntion of sizes (the pioneer work on which 
Was rarriej out at Upsala) and optical methods of 


investigation. After dealing ivilh Borrin’s formula 
tho author remarks : “ Borter, in England, and 

Burton, in Canada, have made experiments that 
Avoidd show that the formula does not hold over a 
very wide range.Witli regard to Borter s experi¬ 

ments, it is quite likely that the sols had not reached 
equilibrium.” T'liis is hardly a complete sfafement 
of the ease, as Borter glACs a rigorous deduction of 
his formula, Mhieh shows, in good agreement with 
experiment, that at a short distance below the 
surface the concentration rapidly tends towards a 
constant value. 

The third part of the hook troat.s of “Tho colloid 
particle as a micell,” the t<'rm being defined as “ the 
particle together with its siiirouiuling or adsorbed 
molecules and ions and probably a part of the sur¬ 
rounding liqiiirl or gas.” 'J’he subjects to he covered 
inolude nd.sorjition, the electric pro]MTlics, coagulation 
and peptisafion, ami the gels ; a ])l('thora of material 
necessitating soniewiiat <‘ondenBed treatment, as 
this section is shorter thati the preecdiiig ones. 

The style of tin; hook is remarkably simiilc and 
clear, and the author remains lucid in dealing even 
with those diflicnll; portions of the .subject which are 
his particular delight. 'I'he volume--one of the 
American Chemical Society's series of monograjrhs 
—is handsomely jtroduced, hut a great part of the 
mathem.aties apjteaivs to have been entrusted to 
comjtositors unfamiliar with this class of work. 

(2) The plan of this work, which forms one of a 
series of “ Gramles Eneyclojiedies Jndu.strielles,” 
is intero.sting and original. The author's oiiject is 
to prepare the reader for tho study of works dealing 
with the numerous industries eoucorncil w itii colloids 
as raw material, intermediate yiroduet or finished 
article. Tie therefore de\otes the first I2() pages to 
a brief, btit Aory clear and sound, introduction to 
the tiieory of the snhjeet. The second |iart, entitled 
“ Industrial A])plica1ions " is really a sliort encyclo¬ 
pedia of colloidal materials, grouped under tho 
following lieadings: X'egetalile aiul animal fibres, 
and cellulose derivatives; artifici.al dyestulTs, and 
the practice and theory of ilyeing ; altnimin, gelatin 
and casein ; carbohydrates, including starch, gums 
and mucilages ; tannins and t.anniiig ; soaps and 
emulsions; nihher, latex and vulcanised rubber; 
clays and soils. These cha])ters contain a largo 
amotint of information lAhieh, .as far as the reviewer 
is competent to express an opinion, is sound, useful 
and .shows every sign of having been critically sifted 
and selected. The hook ought to he equally useful 
to the, teohnical man without special knoAvledge of 
colloid chemistry, and to the colloid chemist Avho 
may he oalled upon to ap))ly liis theoretical knowledge 
to practical problems. 

(3) This work is a ti-anslation, without additions 
or omissions, <if the fourth edition of Ostwald's 
wc'll-known Br.aktiknm (for review of first edition see 
this .Journal, XXXIX, 2(>3», 1921). Tho translation 
is careful and competent, and its publication is to 
ho welcomed in view of the somewhat detached 
.attitude which eminent Frenelt workers in this field 
have So far taken up towards its development else¬ 
where. 

Emil Hatschkk 
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Tub Rkcovkky of Nitkatk from Cuii.ean Caliche, 

CONTAININfl A VOCABULARY OF TERMS, AN 

ACCOUNT OF THE ShANKH .SYSTEM, WITH A 

Criticism of its fundamental features, 

AND A DE.SCEIl’TION OF A NEW FROCK-SS. By 

A. W. Allen. Pp. XVI. 50. Lomloii : ( Jharles 

Griffin and Co., 1021. Prioo Os. 

T’ho piu'po.sc, of this fiooklet, piiblLslu'd three years 
ago, is to point a way to a more eeonomical and 
offieient proccvss for tlie extraction of nitrate from 
oaliclie, iiKlnding low-grade matiTial, which i.s 
ha.sed on the .Shank's j)roee.ss of lixiviation at iiresent 
in use. \ description of the Sliank's process is first 
given, ofcnpying about half the hook, and this is 
followed by a statement of the “ fundamental.s of 
the Allen pioees.s of extraotion (patent a])pfied for).” 
This consists in passing a solution or other solvent 
throiigli a liomogeneous ina.s.s of caliche which has 
been drj'-eriisln'd to such a size that no ap|ireciable 
movement of borra (slime) takes jilaee in the direction 
of jiereolation. 'I’he strong solutions arc pas.sed to 
thi> precipitation or erysialli.sation seidion ; the 
weakiT solutions are iiri'ferably reheated and used 
ns solvent, 'the ipiestion of evaporation is con¬ 
sidered, ineluding vacuum and s[)ray methods. 
No details of actual experiments or works trials 
are given. 

In many ipiarters the preparation of nitrate from 
caliche is regarded as a dying industry. Sjaithetie 
methods have made giant's .strides of late )’ears, and 
the piroblem of the future economic.s of Chilean nitrate 
is evidently in the author'.s mind when ho refers to 
‘‘ disipiieting rumours ” as to the sucee.s.s of synthetio 
methods. As a contribution to the great prolilern 
of fixed nitrogen .supply his book would seem to bo 
too little based on actual works achievement to be 
of much interest to the general reader. 

.1. R. Partincton 


Fuel Oils and their .Xfplications. By II. X'. 

Mitchell. Pp. xii | 171. London: Sir I. 

Pitman and Sous, Ltd., 1!)24. Price 5s. 

This little book, written in concise anil collorpiial 
language without being ov-erburdened with chemical 
and engineering formulie, should prove of practical 
idility to all interested in the application of fuel oils 
for commercial purpo.ses. 

'Pile author illustrates and exjilains the u.ses of a 
wide' irange of ty[>ical burners and oil-burning 
installations. 

Chapter 4, bi particular, should be of use to the 
works’ manager and worlis’ engiiu'cr, as it not only 
deals with calorific values in a chatty manner, but 
draw's jiaiticular attention to the neccs.sity and the 
means of ascertaining and overcoming waste in 
factory plants, 

Par too much, pi rhaps, has been made of colloidal 
fuel, which presumably the author had to notice in 
assing, hut he gives up almost a ehapter to it and 
raws attention to it in his preface. He also quotes 
the Journal of the Institution of 1‘etrohum, Technolo¬ 
gists as his authority for a pajier oii the subject by 
Messrs. Bates and O’Neill. No such jiaper has, in 


fact, been published by tho Institution of Petroleum 
Technologists in their Journal. The author, in dealing 
with colloidal fuel, seems to be a little inconsistent, 
having regard to his very necessary and apt hints 
on the removal of water and solids from oil, on p. 117. 

N. A. Anfjlooofp 


PnoTooRAPin' as a Sitentifju Implement. A 
Collcetivo Work by various Authors. Pp. viii-)- 
.54!). London: Blaekio and Son, LUl., 11)23. 
Price .“lOs. 

There seems to be no limit to tho apyilicatioiis 
of photography; whether in the domams of 
criminology or of astronomy, in the reeordhig of 
events or of jihysieal phenomena, or m the study 
of metals or il'iseasc-earrying organisms, photo¬ 
graphy is sure to be wantcfl on occasion, to furnish 
easily, qnieldy and accurately, the impartial record. 
For some time a general survey of the applications 
of jihotography h.as been lacking and in pubUshmg 
the book under review', Me.ssrs. Blaclde have done 
good service. In it fourteen dilTerent chapters have 
been eontrihuted by us many ditferent authors, 
and a xvide field is sniweyed, the following .subjects 
being covered : History of jihotograiihy, by (1. R. 
(Jih.son ; elementary optics of photography, by 
Dr. S. K. .Sheppard ; iihotographic optics, by Prof. 
A. F. (.lonrady ; theory of photographic processes 
and methods ; astronomical photography, by C. 1!. 
Davidson ; ajiplicatioii of photography in physics, 
by Dr. II. Moss ; photography in the engineering 
and metallurgical industries, by H. (1. Moiiy- 
penny; photomicrography, by Dr. C. H. Rodman: 
colour photography, by W. L. F. Wastell ; aiiil 
other authors contribute chapters on photograpliii- 
.surveying, aeronautical |)hotography, photogi'ajihy 
ajqilied to printing, tho technics of kinematograpliy, 
ami tho camera as witness and detective. Of 
particular hitcrcst are the excellent review'—though 
not without signs of its origin—of the theory' of 
photographic processes and methods by Dr. Sheppard, 
and the equally good ehapter on jihot.ography in 
engineering and met.allurgy by Mr. Monyiicimv. 
'riic optical sections are also satisfying, and through¬ 
out Hie ]uovisiou of references to the liter.ature i.s 
a useful feature. The history' of photography ami 
colour photogi'aphy are hardly treated W'ith sufficient 
fuhie.s.s, though useful outlines are grteli, and space 
could well be found for this purjiose by eondensat iei i 
of the eliapter on photomicrography. As a whole Hie 
hook is excellent and can confidently' he recommemleil 


'i’he Faraday Medal of the Institution of Elceirii .il 
Engineers w'ill he presented to Dr. S. 55. de Ferranti 
on April 24, at C p.m., when Mr. G. Semenza of 
Milan will deliver tho Fifteenth Kelvin Lectiiie, 
and will take as his subject “Kelvin and He’ 
Economics of tlie Generation and Distribution of 
Electrical Energy.” 
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PARUAMENTARY NEWS 
HOUSE OF COMMONS 
Anglo-Persian Oil Company 

Replyuig to Mr. Ormsby-Gore, the Prime Minister 
.said that the Government liad no intention whatever 
of selling the Government holdings in tho Anglo- 
Persian Oil Company. Although he was unable to 
bind his successors in odico, ho did not consider that 
any Government would be justified in parting with 
I ho control of the company without the approval of 
Parliament.—(Ajjr. 14.) 

Fuel Research Hoard 

In a written answer to Sir H. Brittain, Mr. Trevel¬ 
yan stated that tho Fuel llescarch Board was estab- 
ii.shed in Pebniary, 1917. Tho expenditure by tho 
Department of Scientific and Industrial Research 
on the work of the Fuel Research Board up to 
March 31,1924, amounted to £195,480. The premises 
of tho Fuel Research Station at East Greenwich were 
juovided ami maintained by HLs Majesty’s Office of 
Works ; the cxjxniditure by that Department on 
tlic station up to March 31, 1923, amounted to 
£203,3.52.—(yVpr. 14.) 

COMPANY NEWS 

THE ENGLISH BEET SUGAR CORPORATION, LTD. 

This company has l)een registered as a jniblic 
companv' nith a nominal capital of £5(K),tMK) in 
Six pi'r t;cnt. cumulative participating prefer¬ 
ence and 4.')0.0(K) ordinary sliares of £1 each, to 
ado])t an agreement with the English Beet Sugar 
Corporation, TAd., and the liquidators and to cany 
on (he business of milticators of .sugar beet, and 
other produce. 

HADFIELDS, LTD. 

'I’he tUrectors of this eomjiany have detaded to 
recommend a dividend tor tho year of 4 jier cent., 
less tax, on the ordinary shares. In tho previous 
year the company distributed 5 jier cent. 


KENYA AND UGANDA AS SUGAR EXPORTERS 

Until recently some 3,000 tons of sugar have 
had to be importcfl yearly to supply the needs of 
Kenya and Uganda. These countries are now, 
however, self-supjiorting, and in the immediate 
tuture. are likely to have an annual exportable 
surplus of about 10,000 t., for three modern plants 
for the treatment of local cane have recently been 
'■rected. Tho Nanji Kalidas Mehta factory in 
Uganda, now being erected, will jiroduce about 
fhioo t. of sugar per annum, and the two milks in 
l\cnya should between them manufacture approxi¬ 
mately the same quantity, or a total of 12,000 t. 
In enable this young industry to compete in 
oM'rsea markets tho Uganda Railway is being 
urged to grant specially low rates.^—(iS'..4 
Mar., 1924.) 


REPORTS 

Report on the Economic anb Financial Con¬ 
ditions IN Paraouay, September, 1923. By 
F. W. Paris, II.M, ('omul, A.wiicion. Depart- 
ment of Overseas Trade. Pp. 22. II.M. Hlalimiery 
Office, 1923. Prim 9d. 

The increased volume and value of exports from 
Paraguay in 1922 shows that the effect of the political 
unrest was no more severe than the earlier etTcct.s of 
war oonditions (cf. ('hern, and Ind., 1923, 158). 

The timber industry is the most important m the 
country, and this suffered severely in 1922 from the 
transport difficulties due to political uimest, and 
exports W'crc reduced hy .about .£270,000, or 25 per 
cent, of the usual total. The cattlc-hrecding industry 
didxvell, and exports of tobacco in 1922 were .5020 tons, 
about 2000 t. loss than in 1921. The total sugar 
production was 3240 t., about tho quantity required 
tor home demands. 'The eotton-growmg industry has 
received a fillip from the shortage, in the United States 
crop, and from propag.anda work. 

Under the conditions which have jirevnilod .since 
.Tune, 1922, trade and commerce have merely been 
marking time. Imports in 1922 were valued at 
£1,136,958, about .30 per cent, less than in ltl2l, 
exports at £1,929,177, somewhat more than in 1921. 
The United Kingdom is second to the Argentine in 
tlio list of eonntrics snjqtlying imports, and the 
United States comes a close third. Many of the 
imports from the Argentine are, however, of British 
origin, obtained iiidireetly in order to .save time. 

Report on the I'Ioonomic and Financt.sl (!on- 
DiTtoNS IN Brazil. Dated Se])temher. 1923. 
By E. Hami.oiui, H.M. Uommereial Secretary, 
Rio de .Tanciro. Di.qiartment of tlvcrseas Trade. 
Pp. 104. H.^f. Stationery Office, 1!)24. Price 
3s. 

The financial situation in Brazil is deserihed as 
almost critical, a result of the fall in the rate of 
exchange due to the eo.stly programme of the Govern¬ 
ment which went out of ofiiee at the end of 1922 
{cf. Chem. and Ind., 1923, 82). The effect on trade, 
however, has not been so serious as might have been 
anticipated .and local industries are flourishing, 
largely owing ti> the cost of imports. 

•The coffee industry has been in a strong position, 
but cotton grim ing has .suffered by reason of lack of 
attention to maniifaet.urers’ requirements and eon- 
ditioms of cultixation. and efforts are being made 
to remeily this ; in 1922 33,9,50 t. of raw cotton was 
c.xported. The sugar industry has been improving 
of recent years, the 1922 production being 710,270 t. ; 
Brazilian factories liai'e a capacity of 480,000 t,, 
3.50,(X)0 t. being used for home consumption. 

The mineral resources of the country have never 
been systcniatically exploited. Iron and coal occur 
abundantly and at last steps have been taken by 
the Government to encourage their development. 
There is an export trade in manganese, controlled 
by tho United States ; 340,000 t, was exported in 
1922. Gold is produced to the extent of about 
£650,000 aimually. 
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Of iii.aniifacturing industries textiles are tlie most 
iraportimt, lieverages, tobacco, and matches forming 
the other (diief items ; these four branches account 
betweisi them for iM) per cent, of the total. 

'I'he total value of e.xports from Brazil in 1022 
was .£08,578,IKK) and of imporis £40,102,000,000. 
Of the imports Oreat Britain su|iplicd 2rr8 per cent., 
the United States 22 8 per cent., Argentine' 13'8 
per cent, of the e.v|)orts the United States took 38 0 
per cent., Frams' 11 per cent ., Oreat Britain 10 per 
cent. Oennany is rapidly increasing hei' tonnage 
of exports t o Brazil, ■■i.nd in 1022 it was actually greater 
than that of Ore.'d Britain. Oreat interest has Is'en 
shown recently in Brazil by the United States, both 
on the commorci il side and in social (picstions, 

Sl.fRVnt ol' TIIK Fc'ONO.MIC .and (to.MMEIM'IAl, (l()N- 
niTioNs IN Ar.oniiiA, Tunisi.a .and 'l'un’oi;iT.\Ni \. 
1022-23. Department of Overseas 'I’radc. Bp. 
80. IT.M. Stationery Ollice. I!l24. Brice 
2s. (id. 

F’or the third ya-ar in succession Algerian crops 
failed in 1022. but in s]>ite of the world wid<‘ e< onoinic 
depressirjn the country ha..s not sulTcred unduly, and 
though trade Avas not, flourishing at the time of 
drafting the report optimism was general owing 
to the fine condition of the crojis. 

Imports iido Algeria in 1022 were valued at 2(!07 
million fr., against 1701 mill. fr. in 1021, whilst 
in the first six months of 1023 iinjMirts amounted 
to OSti mill. fr. In 1022 the imports included : 
animals anti .animal products, 115 mill. fr. ; vege- 
table.s and vegetable products, 404 mill. fr. ; minerals, 
143 mill. fr. ; manufactures, 1253 mill. fr. Imports 
of coal for iidern.al u.se wen? 420,457 tons,of iroiiand 
steel 38,235 tons, both less than in 1021. An 
in(?reas(' in the? imports of chomioal produr4.s oeeurred 
ill 1022 and was maintained in 1023, owing to the 
demand from agrieiiltiirists. 

Fx])orts in 1022 were valued at 1370 mill, fr., 
agricultural |)roduce lieing the most imjiortant item. 
Mineral production is going forward. In 1022, 
1.010,251 I. of iron on- was jiroduced, 482,304 1. 
of phosjfliate of lime. 33,010 t. of zinc ore, 13,780 t. 
of lead ore, and 0707 t. of iron pyrites. 

The, trade returns for Tunisia for the year.s 1017-22 
show a steady increase in imports which in 1022 
amouol('<l to S50 mill. fr. Kxports also increased 
up to 1021, when they were 073 mill, fr., but fell 
in 1022 to 445 mill, fr. Most of tho trade is with 
F'ruiiee and .Mgcria, Italy coming next and fireat 
Britain tliird, tliongh (treat Britain supplies mon; 
imports than It.ilyn 

In 1022 the Tuni.sian cereal crops were jioor, but 
the grape hancst, was good. Tho fishing industry 
is important, most of the produce being exported. 
Minerals arc .also of iniportanee. In 1022, the 
mineral output iiuludcd 2,074,131 t, of [ihosphatcs, 
001,026 t. of iron ore, 0101 t. of zinc ore and 18,035 t. 
of lead ore. 

Trijxilit.an trade was had in 1022 owing to internal 
troubles. Tlie principal exports aie esparto (wliich 
was only proiluccd in small quantitie.s in lfl22), 
sponges and tunny. 


Report on the Economic, Financiai. and Com¬ 
mercial Conditions in the Dominican Re- 
PHBLic. By 1). Wilson, Uhorge d’Affaires, 
Santo Domingo City, and in the Republic of 
Hayti, by J. E. M. Carvell, Charge d’Affaires, 
Bort-au-Brincc. September, 1923. Department 
of Overseas Trade. Pp. 5(1. H.M. Stationery 
Office. 1924. Brice Is. 6d. 

T’hc Dominican Republic forms alioiit tw'o-thirds 
of the island of Hayti. A central range of mountains 
running east and Aie.st divides the country into two 
well-delined sections. Tn the northern section 
toljaceo and cocoa are tho jirincipal products, in the 
southern, sugar, coflee, and tropical woods ; cattle 
an? raised in both areas. For the past seven years 
the country has enjoyed conditions of peace and 
commerce has bcnetiteil accordingly. The adminis¬ 
tration wa.s in tlie hamls of an American Military 
Government which at tho end of 1022 handed over 
control to a provisional Dominican Government. 

Trade in 1922 showed an improvement over 1921, 
a step in the recovery from the economic crisis of 
H)20. The value of imports in 1922 was ?14,317,407 
about 40 per cent, less than in the jirevious year, 
though renewed activity was shown towards the end 
of the period, 'i'he value of imjiorts from the 
United Kingdom in 1022 amounted to 0-82 per cent, 
of the total, the most important of the items being 
textiles, machinery, beverages, coal, wire, paints 
and chemicals. Fixports in ]!)22 were valued at 
$15,231,3.55, about 25 per cent. les.s than in 1021. 
Tho principal tirticles of exjiort are sugar, cacao, 
tobacco, colfce and other agricultural produce' ; 
mining and mamifacturing are earried out only on 
a very small .scale. 

The Hepuhlie of Hayti con.si.sts of the wc.stern 
third of the, island of the? same name. The' country 
stands now on the threshold of a new era, the period 
of iwlitical unrest having been ri'jilaced by one of 
security of life and proiierty maintained by an 
efficient gendarmirie, the, change having been 
(?fleeted by the Haytian American Couvc'ntion of 
1015. 

Imports in the year 1021-22 were valued at. 
$12,3.50,000, the United States supplying 80 per 
cent.. Franco 0-5 per cent., and the United Kingdom 
0-8 per cent. Exports, valued at $10,712,210, W('re 
made up principally of colTee, cotton, sugar, logwood, 
cocoa, and cotton seed and oil. 'The future of the 
country depends on its agricultural development, 
wliich after a .slack pcricid is again progri'ssing. 

Report on the JOconomic and Financial Gondi- 
TiONs IN Mexico, dated October, 1923. By 
N. Kino, H.M. Consul-General, Mexico City. 
Department of Overseas 'I’rade. Bp. 30. H.M. 
Stationery Ofliee. 1924 Brice Is. 

Economic conditions in Mexico have improved 
but little since the i.ssue of the last report (cf. Chem. 
and Ind., 1923, 6()2). Bolitical developments have 
played their part in hindering agriculture and reducing 
production and trade in general. 

'I'ho mining industry has always taken a leading 
part in the prosperity of Mexico, and a considerable 
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increaso in the output of metals, especially of gold 
and silver, in the next few years is indicated. In 
1922 and 1923 the country produced 40 jier cent, of 
I lie world’s supply of silver, and in the former of 
those years occu])ied the fourth place among gold- 
producing countries, fifth for copper, and second 
for lead. The petroleum industry was seriously 
affoctcrl in 1922 by the fall in demands, and as a 
lonsciiucnco prospecting for further sujiplies has 
lieeii curtailed, even though some wells arc nearly 
exhausted. In 1922 185,070,000 barrels of crude 
petroleum was produced, the estimate for 192.3 being 
14.5,000,000 barrels. 

.Agriculture is very important in the economic life 
ul the country, though it is reported to have sulTcred 
from the breaking up of largo estates. Cereals, 
loi oa, coffee and sugar are the principal crops ; in 
ilic north-west cotton is grown. 

Manufacturing is dovelojied in Mexico, it is some- 
I lines claimed, more than in any other liatin-American 
!!ci)ublic. I’apcr and cement are made on a fairly 
l.ugo .scale ; for the latter there is an important 
Inrlory controlled by British interests. Other manu- 
f;n luie.s include glass, soap, matches, and e.xplosives. 

On account of its proximity the United States has 
,1 predominant share of the external trade with 
Mexico ; before the war Great Britain came second, 
and Germany third, but this order is now reversed. 
l■’■lodstuffs, textiles, and machinery are oblained 
principally from the United Stales. Drugs, pro¬ 
prietary medicines, etc., are obtained mostly from 
I lie United States, and the better grades from lAance. 
Ileiuy chemicals in demand arc chiefly cyanides for 
dll' mines, and caustic soda for soap manufacture. 


SOUTH AFRICAN MINERAL OUTPUT IN 1923 


Thu tVillnwing table 

-Imws (ho 

mineral output 

of Srniih Africa in IB2; 

- 



Quant it V 

Value 

.. (fine oz.) 

9.113.403'l94 

.. £38,838.711 

r . . ,, 

1,375,530-268 

15)7,0.51 

• > iiiiijdiuin . . ,, 

1.7SMH3 

4.‘L528 

1 ii.nnomN . , (caratH 

2.05.5,470-00 

0,038,207 

<'>i.ii .. .. (tons) 

ndB5,497-(KH) 

3,714,528 

‘'"'’I'-'''.. 

9,489090 

3tM,.578 

Tui . 

l,424-680 

174,147 

Ai • iiir uhiu? 

6-000 

29(» 

ll—BV .. .. „ ^ 

561-000 

230 

l.'-i4.in,. 

4.953-055 

123.217 

ore .. ,, 

432-500 

1,.584 

^ uiMtlnini . . ,, 

51-2.50 

2,710 

lus 

8,3112-76.5 

121,453 

• "iiindinu 

2.814,739 

22.513 

.. 

605-842 

1.837 

ryntuM 

2.014-000 

4,900 

M.u_,„-sirc 

2.470-000 

2,943 

Mu.i 

15 074 

1,038 

h'’ ' Aide ochres etc. ,, 

238-500 

4CS 

Si ,!,■ 

9C-,0()0 

1,018 

T.iii' ’’ ’’ 

355-000 

1,065 


w 

thus, 


III the exception of gold, silver, diamonds, and 
I he lignres given represent sales and shipments ; 
in respect of coal represent sales. 


MARKET REPORT 

This Market Report is compiled from BpecialTinfonnation 
recoivod from tho Manufneturora coiioomotl. 

Unless otherwise stated the prices quoted behw cover fair 
quantities net and naked at sellers' works. 

GENERAL HEAVY CHEMICALS 
Buainosa is maintainofl at a natisfaptory lov'ol with ii fair 
export business and very steady values. 


Acetic Acid, 40% toc)i. 
Acid ITydrochlorio 

Acid Nitric 80“ 'Lw. 

Acid Sulphuric .. 


Ammonia Alkali 


Bleaching Powder 

Bisulphite of Liino 
Borax, Cfunmercial- 
Crystal . . 

Powder 


£24 per ton. Fair inquiry. 

3s. Oil.—6s. p(T carboy d/d., ac¬ 
cording to purity, strength and 
locality. 

£21 10s.—£27 per Ion makers 

work.s according to district anti 
quality. 

Averogo National prices f.o.r. 
makers' W’orks, with slight varia¬ 
tions up and down owing to 
local considerations: 140“Tw., 
Crude Acid, C5 m. per ton. 168“ 
Tw., Arscnifjil, £5 lOs. per ton. 
108® Tw., Non-arscnical, £0 158. 
jicr ton. 

£6 15s. per ton, spot, delivery. 
Oencral export tlt'inantl good, 
particularly from the Continent. 

iSpot £U d/d. ; Contract £10 d/d. 
4 ton lots. 

£7 per ton, packages extra. 


.. £2.5 per ton. 

.. £26 per ton. 

{Pa<-kod in 2-cwt. hags, carriage 
paid any station in Groat 
Britain.) 

.. £5 17.S. 6tl. per ton d/d. 

.. £30—£33 j>Gr ton. 

, . 5^1. per lb. 

,, 3(1.—3Jd. per lb. 

.. £32 jier ton <l/d. 

.. £4 lOs. per ton d/d. 

.. £17---£19 10s. j>er ton, according 
to quality. 

. . £5 .5.S.— £5 lOs. per ton ox railway 
depots or ports. 

.. £24 per ton. 

£10 10s, per ton carr. paid. 

Powder 

. . . £18—£19 per ton Jiccording to 

quantity, f.n.h., 1-cwt. iron 
drums included. 

. .. 3d. per Ib. 

£13 .5s.—£13 log. per ton ex 
1J veqxiol. Nominal. 

Sod. Nitrite, 100% h'lsis £27 per ton d/d. 

Sod. Sulpliido cone. 60/6.5 AlfOUtilT) per ton. 

Sod. Sulphite, Pea Cr^^t. £15 per ton f.o.r. London, 1-cwt. 

kegs included. 


Calf'iuin Chloride 
Potash Caustic . . 
Potas.s. Biclironiato 
Potas.g. Chlorato .. 
Saluinnioniac 
Salt Cake 
Soda Caustic 76% 

Soda Crystals 

Sod. Acetate 97/98% 
Sod. Bicarbonate 
Sod. Bistilphito 
60/62%.. 


Sod.. Chlorate 

Soil. Nitrato n'fd. 96% 


RUBBER CHEMICALS 


Antimony suljihido 
Golden .. 

Crimson 

Arsenic Sulphide, V'eliow 
Cadmiurn Sulphido 
Carbon Bisulphide 


Fxjioctod to advance in ayinpathy 
with tho ctikIc metal. 

5.ld.—-Is. 3d. per lb., according to 
quality. 

Is. 3d.—Is. 6d. per lb., Jhccording 
to quality. 

Is. lid. |)or lb. 

48. i>or 1 b. 

£24—£26 lOs. per ton according 
to quantity. 
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Carbon Bliick ►. .. Prices continue low but oxpoctod 

to advance iii the Spring. Two 
or three case lots can now be 
bought at OJd. per lb. ox wharf. 
Eor direct ahipniont in quantity 
the price is about t><l. per lb. o.i.fj 

Carbon Tetrachloride .. £50 ton, drumfl free. 

Chromium Oxido .. Is. 3d. j>er lb. 

Indiuniblter Substitutes, rod.—7d. per lb. Dearer owing to 

White and Dark < incrx‘nw<l co.st of rape seed oil. 

( (Jood demand. 

Lamp Black .. .. 4 ()h. jx'f ewt., barrels free. 

Lead HypoHulphite .. 7Jd. porlb. 

Lithopone .. .. £22 lOs. per ton. 

Mineral Rubber “ Ilub- 

pron . .. .. £15 lOs. per ton f.o.r. London. 

Sulpliiif .. .. .. £10—£12 per ton, according to 

quality. 

Tliioearbanilido . . . . 28. Od. per lb. 

Vermilion, pale or doop . . 38. 4d.—3s. Od. per lb. 

Zinc Sulphide .. ., 7Jd.—Is. 8d. jku* ib., according to 

quality. 

WOOD DISTILLATION PRODUCTS 

All Rcetatofi conimruid a goo<l trade, hut thc.se nro the 

only products in thi.s section which ehow' any activity. 

Acetate of Lina?--- 

Brow'll .. .. .. £14 lOs. per ton d/d. Demand 

active. 

Grey .. .. .. £H) £20 per ton. 

Li<juor .. . . . . Od. j)er gall. 32“ T\v. 

Ohartroal . . . . . . £7 fia.—£9 per ton, ai^oordiiig to 

grade and locjility. Market 
steady. 

Iron Liquor .. .. Is. 7d. per gall. 32“ Tw. 

Is. 2<L „ 24*' Tw. 

Red Liquor .. .. lOd.—-Is. per gall. 14/]5“ Tw' 

Wood Crooflido .. .. 2«. 7d. i>or gall, irnrcfincd. 

Wood Na])hlha— 

Miscihlo ,. .. 5s.- 5s. 3d, per gull. 60% O.P. 

market HtiOVr. 

Solvent .. ..5s. Cd.^—6s. per gall. 40% O.P 

•Fairly gocsl dciinmd but little 
oth-ring. 

Wood Tar .. ., £5 per ton. 

Brown Sugar of Load .. £40 per ton. 

TAR PRODUCTS 

Acid Carbolic— 

Crystals .. .. 7,^*d. per lb. Only limited impiiry. 

Crude 60*8 . . .. 2s.—2s. 3<L per gall. Market 

not so good. 

Acid Orcsylic, 07/90 .. Is. lid.—2s. Id. per gull. Demand 

still good. Market firm. 

Palo 05% ., . . Is. lOd.—2 h. per gall. Steady 

dcinand. 

Dark .. .. .. Ls. 8d.—Is. lid. per gall. Steady 

business. 

Anthracene I’aslo *10% .. 4d. per unit per cwt. Nominal 
price. No busuu!ss. 

AnthracM'iio Oil— 

StraitKsl .. .. lOd.—Ud. per gall. Very quiet. 

Unstrait3cfl .. .. 8Jd.—Od. gall. 

Benzole--- 

Crude G5’fl .. .. lOJd.—Is. per gull. ^ works in 

tank wagons. 

Standard Motor .. Is. 4bl.—Is. Od. per gall, ox works 
in bmk wagons. 

Pure .. .. Is. 8Ad.—Is. lOd. per gall, ox 

works in tank wagons. 

Toluolo—-90% .. .. Is. 4|d.—Is. 7d. per gall. 

Pure ..Is. 8d.—Is. lid. per gall. 

Xylol coml. ... .. 2s. 3d. per gall. 


Pure .. .. 3s. 3d. per gall. 

Creosote— 

Cresylio 20/24% .. lOd. per gall. Few inquiries. 

Middle Oil .. 7Jd.—8d. per gall, according to 

Heavy .. .. > grade and district. Market 

.Standard Specification ) again weaker. 

Naphtha— 

Cnido .. .. ..8d.—9d. per gall.Bettor demand. 

Solvent 90/160 .. Is. 2d.—Is. 6d. V Prices show up- 

Solvent 90/190 .. Is. 2d.—Is. 3d. j ward tendency. 

Naphthalene Crude— 

Draint'd Creosote Salts £0—£7 10s. Demand not so good. 
Whizzed or hot pro8S€)d £9 lOs.—£12 per ton. Not much 
inquiry. 

Naphthalene— 

Crystals and Flaked . . £17 - £18 jM*r ton. 

Pitch, medium .soft .. 52s. 6(1.—57s. Od. per ton. Market 

Ktoadicr. 

Pyiidino—90/140 .. 22s. per gall. Demand well main- 

taiiu'd. Price again advanced. 
Heavy .. I Is.-- 12s. Occasional inquiries: 

little business. 


INTERMBDIATBS AND DYES 

In tlio following list of Intermediates delivered prices 
include packages except where otherwise stated. 

Acetic Anhydride 95% .. Lh. 6d. per lb. 

Acid H. .. .. ..4s. 44d. per lb. 100% basis d/d. 

Acid Nuphthionicj . . 2s. 5d. per lb. 100% basis d/d. 
A(ad Neville and Wuither 5 h. 9d. per lb. 100% basis d/d. 
Acid Salicylic, toch. .. Is. 4d. per lb. Steady demand. 
Acid Sulphanilic .. lOid. per Ib. 100% basis d/d. 

Aluminium Chloride, an* 

hyd. .. .. ..Is. per Ib. d/d. 

Aniline Oil .. .. 72cl.—8id. per lb. naked at work.s. 

Aniiino Salts .. .. 7jd.—9d. per lb. naked at works. 

Antimony Pentiu’hloride Is. pt'r lb. d/d. 

Bonzidino Base .. .. 4s. Gd. per lb. 100% basis d/d. 

Benzyl Cldorido 95% .. Is. 3d. per lb. 

p-Chlorj>honol .. .. 4s. 3d. per lb. d /d. 

/^-Chloranilino .. .. 3s. per lb. 100% basis. 

o-CresoI 19/31° C, .. 4Jd.—5Id. per lb. Demand 
moderate. 

m-Cresol 98/100% .. 2s. Id.—2s. 3d. per lb. Demand 

moderate). 

p-Crosol 32/34° C. .. 2s. Id.—2fl. 3d. per Ib. Demand 
moderate. 

Dichloranilino .. .. Ss. per Ib. 

Dichloraniliiio S. Acid .. 2.s. 6d. per lb. 100% basis. 

p-Dichlorbenzol .. .. £75 per ton. 

Diethylaniline .. ..58. per lb. d/d., pa(;kag 08 exlra, 

returnable. 

Diinethyaniline .. ..2s. 5d. per lb. d/d. Drums exlni- 

Dinitrobenzeno .. .. 9d. per lb. naked at works. 

Dinitrochlorbcnzol .. £84 10a. per ton d/d. Advanced in 

sympatJiy with l>onzoL 

Dinilrotoluonc— 48/.50“C. 8d.-—Od. per lb. naked ut work-. 

C6/G8°('. Is. 2d. ptu’ lb. naked at works. 
Diphenylamiiu) .. .. 3s. 2d. per lb. d/d. 

Momxddorbenzol •. .. £63 per ton. 

« Napldliol .. .. 2s. 5d. per lb. d/d. 

^ Naphtbol .. ..la. Jd. per lb. d/d. 

a-Naphthylamino .. Is. 4^d. per lb. d/d. 
/^-NapidhylamiiK^ . . 4s. per lb. d/d. 

m-Nitraniline .. ..5a. 3d. per Ib. d/d. 

p-Nitranilino .. ..28. 4d. per lb. d/d. 

Nitrobenztmo .. .. 5Jd.—5^1. per lb. naked at woiks. 

o Nitrochlorl>en7.ol .. 2a. per lb. 100% basis d/d. 

Nitronaphthalene .. ll|d. per lb. d/d. 

p-Nitrophenol .. .. Is. 9d. per lb. 100% basis d/O 

p-Nitro-o-arnido-phenol 4a. 6d. per Ib. 100% basis. 
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m*Phonylene Diamino .. 49. 2d. por lb. d/d. 

;p.Phcnylono Diamino .. lOs. 4d. peril). 100% basis d/d. 

R. Salt .. ..2a. 9d. por lb. 100% basis d/d. 

Sodium Naphthionate .. 2a. 6d. por lb. 100% basis d/d. 
o-Toluidine .. .. 8Jd. per lb. 

7 )*Toluidino .. ..38. lOd.—48. 3d. por lb. d/d. 

m-Toluyleno Diamino .. 4s. 6d. per lb. d/d. 


PHARMACEUTICAL AjND PHOTOQRAPHIC 
CHEMICALS 

Th« market is lifoloKS, values rt'inaining at a low level. 


Acid. Acetic 80% B.P. . 
Acid, Acetyl Salicylic 
Acid, Benzoic 


Acid, Boric B.P. 


A(-id, Camphoric.. 
Acid, Citric 


Acid, Gallic 

.\citl, Pyregallic, Cryst. . 
Acid, Salicylic 


A«‘iJ, Tannic B.P. 
A<-id, Tartaikr 


Amidol 

Acetanilide 

Ari)i<,loi)yrin 
Ammon. Benzoate 

Ammon. Carbonate B.P 
Ati()j>ino Sulphate 
Harhifono 
Bonzonaphthol .. 
Hismutli Salts 

Bismuth (Carbonate 
,, Citrate .. 

„ Salicylate 
„ Stjbnitrato 
Borax B.P. 


Bi'oundos— 


. £48 por ton. Market easier. 

. 3h. fid.—38. yd. per lb. Ejisier. 

. Commercial acid 2s. 6d. per lb. 
B.P. quality is being sold in 
small lots at 4 h. Ib. 

. Cryst. £54 per ton, Powdor £68 
per ton. Carriage paid any 
station in Great Britain. 

. 19s.—21 b. per lb. 

. Is. Cd. per lb., loss 6% for ton 
lots. Market extremely firm. 
Upwar<l tendency. 

. 39. per lb. for pure crystal. 
Market iirmor. 

. 6.S. por lb., for 28 lb. lots. 

. Prict)8 quoted from 28. 3d. per lb. 
down to la. 9d. for ton lots. 
Market ratlior weak. 

. 38. per lb. Market quiet. 

. Is. l^d. per lb. loss 5%. Much 
firmer with more demand. Up* 
waici tendency. 

. 90. f>or lb. d/d. 

. 2h. fid. jjer lb. for quantity. 
Very w<'ak. 

. 13s. fid. per lb. 

. 38. 3d.—3s. fid. per lb. according 
to quantity. 

£37 per ton. 

. 12s. fid. pu* oz. for English make. 

. Ifis. Cd. per lb. Weulc market. 

. Os. 3d. per lb. Firmer. 

. A steady market. Prices according 
to qtianLity : 

. 12s. 9d.—14s. 9d. per lb, 

. Hs. 4d.—I3a. 4d. „ 

. log. 2d.- -12s. 2d. „ 

. lUa. 9d.-—12fl. 9d. ,, 

. Crystal £29, Powdor £30 per ton. 
('arriage paid any station in 
(jr('at Britain. 

Market very fU'in and adviyicing. 
Heavy increase in price of 
brrmiino. 


Piitassium 
>><1(1111111 
\mmoiiium 
t'alrium Lactate 


t'lilornl Hydrate . . 

''filoi’oform 

Carbonate 
' Iitaiiicol Carbonate 

B<'\.aminn 


B'-mnlropine Hydrobro* 
'I'idc 

B yilroqiiiijone .. .. 

bon. Ammon. Citrate B.P, 


Old.- -10.1(1. p«'r 11). 

Old.- -10 ^d. ., 

lO.hl.—Is. 

Ibices vary over a wide range. 
Good Englisli make can be had 
from Is. 7d. 2s. 3d. per lb. 

3s. 9(1. per lb. 

2s. |X‘rIh. forcwt.lots. Very steady. 

O.s, per lb. Little demand. 

12.S. jHM' lb. for cwl. lota. A 
(■hoa[)er market. 

3s. fid.—3s. 9d. per lb. for foreign 
makes. Weaker. Without much 
inquiry. I^arge stocks. 

30s. per oz. 

48. 3d. per lb. Foreign make. 

Is. lid.—28. 3d. por lb., according 
to quantity. 


Magnesium Carbonate- 
Light Commercial 
Moguesiiim Oxide— 

Light Commercial 
Heavy Commercial .. 
Heavy Pure .. 

Menthol— 

A.B.K. rccryst. B.P. .. 


£36 per ton not. 

£76 per ton, losa 2^%. 

£26 per ton, leas 2^%. 

2a.—2 h. 3d. por lb., according to 
quantity. Steady market. 

70s. Strong upward movement 
duo to disap[)ointing Japanoso 


Synthetic 


Mercurials 


Rod oxido 

Corro.sivo sublimate ,. 
White procip. .. 
Calomel 

Methyl Salicylate 
Methyl Sulphonal 
Paraformaldehyde 

Paraldehyde 

Plionacetin 

Phojuizone 


Phenoiplitliulein .. 

Potass. Bitartrnle— 
99/100% (Cream of 
Tartar) 


Potass. Citrate .. 
Potass. Iodide 


Potass. Molabisulpliite .. 
Potass, i’ermanganato— 
B.P. Crystal .. 

Commercial 

Quinine Sulphate 

Resorcin .. 

Salol 

Silver protoiimte 
Sod. Benzoate, B.P. 

Sod. Citrate. B.P.C., 1923 


crop. 

268.—368. per lb., a(?cording to 
quantity. English make. Steady 
demand. 

Very much firmer in view of the 
rise in the price of quicksilver. 
Ih'k'OH liavo l>oen advanced by 
fid. per lb. 

.fis. 3d.— 6.S. 4c!. i^er lb. 

3s. fi(l.--3.s. 7d. „ 

4s. 7(1.—4a. 8d. ,, 

38. 1 Id.—4,s. ,, 

2s. 3(1.—2 h. 9d. per lb. for carboys. 

248. per lb, licglecte*!. 

38. M. per lb., without much 
inquiry. 

la. 4d.—Is. 7d. per lb. in free 
bottles and cases. 

fia. 3d.-'fis. 9d. per ll>. 

8h. j)cr lb. for cwt. lots. Spot 
prices much lower than forward 
ofTora. Firmer tendency. 

7.9.—7.9. Cd. per lb. Fiim. 


88s. per cwt., less 2J% for ton 
lots. Finn market. Prices have 
upward tendency. 

Is. 8d.—28. i)or lb. 

Ifis. 8d.—17s. fid. per Ib., accord¬ 
ing to (luantity. Demand con¬ 
tinues. 

7Id. j>cr lb., l-cwt. kegs included. 

SJd.—9d. per lb. carriage paid. 
English make. 

8d.—8id. per lb. carriage paid. 
English make. 

28. 3d.—2ft. 4d. oz., in 100 oz. 
tins. Steady market. 

•fis. fid. per lb. 

4s. per lb. 

Os. fid. jH)r lb, 

3s. 3d. por lb. Jn more plentiful 
supply. 

Is. 9d.—28. per lb., according to 
quantity. Much tirnxr in com¬ 
mon vnlli other citrates. 


Sod. IIyposulj)hite— 
Photographic .. 


Sod. Metabisulpliile eryftt. 

Sod. Nitropnissido 
Sod. Potass. Tart-rate 
(Rochelle Salt) 

Sod. Salicylate .. 


£14—£15 per ton, according to 
quantity, d/d. couftigneo’a sta¬ 
tion in l*(;wt. kegs. 

378. fid.'—fiOs. per cwt. nett cash, 
accor(3ing to quantity. 

10s. per lb. Loss for quantity. 

77s. Gd.—Sis. Cd. jxrcwt., accord¬ 
ing to quantity. Market quiet. 
Market weak. Powdor 28. 4(1.— 

28. 9d. per Ib. Crystal at 
2s, Cd.—28. lOd. per lb. Flako 

29. lOd.—3s. 4d. per lb. 
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Sod. Sulphide— 

.Pure rccryst. .. ,. 

lOd.—Is. 2d. per Ib., according to 

quantity. 

Sod. Suli)hite, anhydrous £27 lOs.—£28 10a. por ton, accord- 

Sulphonal.. 

ing to quantity, 1-cwt. kegs 
ineliided. hi kirgT- casks £1 por 
t^>n less. 

J8s. Oil. pi‘r lb. 

Tartar Emetic .. 

Jm. 4(1. per lb. 

'Thymol 

l.'ts. Od.—15s. per ib. for good 

wliite cryslal iVom ajowan .seed. 

TinaUMFKV CHIiMICALS 

Acctojilx'iione 

12s. Od. per lb. 

Aubepine . . 

13.S. Cd. 

Amyl Aeotato 

2s. 9d. 

Amyl Butyni te . . 

7s. .3d. 

Amyl S))Iic-ylat)> . . 

3s. 3d. 

Anethol (M.T. 21/22" C.) 

4m. ,, 

Benzyl Acetate from (’hlo- 
riju'-freo Benzyl Alcoliol 

3s. 3d. 

Benzyl Alcohol free from 
Chlorine . . 

3m. ;ki. 

BtmzuI<leIiy«lo free from 
Chlorine 

.3s. Cd. 

Benzyl lien7.f)ati' 

3s. Cd. „ 

Cinnamic Aldehy<le 
Natural.. 

15m. Od. 

Oouniarin 

20h. 

Oitroncllol 

ICm. „ 

Citral 

10s. 

Ethyl (’innaiimte 

I.5m. ,, 

Ethyl j‘hthalate . . 

3s. 9(1. 

Eugenol . . 

n.M. 

Coraniol (P)vlmaro.sa) 

.35s. 

Ciforaniol . . 

lift.- 1 Ks. Cd. por lb. 

Holiotropino 

8s. 3d. per lb. 

Iso Eugenol 

1.5s. 9d. „ 

l.inalol ex Hois de Hose. . 

.32.S. Cd. \’cry inui-li dearer. 

Linalyl .'\e<>lato . . 

32s. Cd. ,, Very much dearer. 

Methyl Antliranilatc 

9s. Cd. 

Methyl Benzoate 

Cs. 

Musk Anibrette .. 

,52s. 0(1. 

Musk Xjlol 

19s. 

Nerolin 

•Is. 

Phenyl Ethyl Acetate . . 

12h. 0(1. 

Phenyl Ethyl Alr-oliol .. 

10m. 

Rhodinol .. 

57m, Gd. ,, 

Safrul . 

Is. led. 

TorpiiK'ol . . 

29. 9(1. 

Vanillin 

2.5.S. 3(1.—20s. Od. per llu 

ESSENTIAL OILS 

Almond Oil, Foreign 

s.r.A. 

loM. Od. per Ib 

Anise Oil . . 

.3s. per lb. Firmer market foiwnrd. 

Borgainot- Oil 

18s. Cd. ])cr lb. 

Bourbon CeiuTiium Oil . . 

35h. 

Camphor Oil 

75s. f)cr (!\vt. 

Cananga Oil. .lava 

9s. 9d. per lb. 

Cinnamon Oil, lycaf 

OhI. |>er 07. 

Cassia Oil, 80/8.5'*/, 

tts. .3d. [)(‘r ll*. 

Citronolla Oil— 

.lava S.I/HO^)/, .. 

5h. :id. 

Ceylon .. 

3s. 9(1. 

Clove Oil .. 

8s. 4bl. 

Eucolyptus Oil 70/75*)/,.. 

2s. 3(1. per Ib. 

XAvondor Oil— 

French 38/40 3/, Esti.-rs 

20.S. per lb. 

Lomon Oil 

3s 4d. „ 

Lemongrass Oil .. 

2/‘d. per oz. 

Orange Oil, Sweet 

13.9. per lb. 


Ott<? of Rose Oil— 

Bulgarian .. .27a. 6<J. per oz. 

Anatolian .. .23s. 6d. |>er oz. 

Palma Rosa Oil .. .. 19s. por lb. Very abort 

supj)ly. 

Popporinliit Oil— 

Wayno County .. 218. Od. jjor lb. Again advanced. 

Japanese .. . . 20s. jior lb. but very littlo being 

oflerod. 

Petitgruin Oil . . . . lOa. per lb. 

Sondal Wood Oil -- 

Mysore .. .. .. 25s. per lb. 

Australian .. .. 21s. per lb. 


PATENT LIST 

Tilt* d»tf8 fjlvrn In this M»t. arr, Iti tlin rase of Applications (or Patent 
thOHa of applications, and In the oaso of Complete Specifications accepted 
tho.Hi! of the Offlclal Journals in which the nccepUinco 1 m announced. Com¬ 
plete Spccillratlons thiw advcrtificd as accepted are open to Inspection a 
the PaUuit Office )iniiic(il:ite|y, and to opjjositlon heforc .June 9ih ; they 
are on sale at Is. each at the Tatent Olficc, Sale Ilranch, Quality Court, 
Chancery Lane, Loiulon, W.C. 2, 15 days after the <late jjlven. 

I.—Applicaflotts 

Burt, Boulton, and lla.Nwofxl, Ltd.,and China. Producing 
tli.'^mplivo forces in films of liquid <duna etc. 8284. Apr. J. 

J)r)Uglas arifl (Jrnnt, Lid., and Lund. Drying-apparatus. 
84r.;). Apr. 3. 

LindiKT, tuid Wuiab'flich and (/<i. H<‘ut rotuining and 
rn^linting Idock.s for f\inmccs etc. H43 <l Apr. 3. 

Lodu'e-Cotf roll, Ltd. 8M0. Six; XI. 

Marks (<jr}is.soIli (‘hcmical Co.). Tbuiting and distilling 
liquids. 8!72. Mar. 31. 

A1yro(). Mixing, ojnulfeifyirtg. aral/or atomising. 8474. 
Apr. 3. 

Sclmlz. 8.54t). S’o l.\. 

Wood. Drying-apparatus. 8425. Apr. 3. 

I. - -Complete Specifications Accepted 

979H (1923). Clood.'cko. Sro XIII. 

18.302 (1923). .Murks. Ssc VJI. 

3300 (1924). Fouard. Filtering-devicos. (212,233.) 
3782 (1924). Bayer Co. Apparatus for producing inti- 
mate mixturo ljot\v«‘(‘n gase.s aial liquids. (213,521.) 

If. - Applfcalloiis 

Buitow.s, Siriipkin, Sinnatt, and Slater. Method of 
freeitjg coal uush \vat<‘r ol<’. of su.s[irnd(>d solids. 822r». 
Apr. 1. 

(,'r<)/.ier. I'raeiionaf ion of liydnjcarbon oils. 8575. 
Apr. 4. 

Dotnpstor and Sons, Ltd., tmd Toogood. Jlotc»H sotting.^. 
8405. Apr. 3. 

Donald. Drj'ing peats cle. 8088. Mar. 31. 

Heyl. Produetiotj of grens<\s etc. from oil shale, roiil, 
ete. ‘8098. Mar. 31. 

Jlegonorativo Coal Uasifieution Syst<im, Ltd., Clnrk, 
and I’ravors. Marmfactnro (.)f gas from eonl ote. 81)53. 
Apr. 5. 

Sauer. Mantifaeture of decolorising carbon. 8055, 805';. 
Apr. 5. 

VN’ilson. Cumpositii>n fuel. 8002. Apr. 5. 

II. —Complete Specifications Accepted 

20,114 (1922). T>e\vj.s. Molecular conversion of by<l>‘. 
(!arbori oils ara.I 8ei)aration of products. (213,295.) 

1040 (1923). Davies. Carbonisation and/or gasifieaiea 
of fuels. (213,303.) 

ML—Application 
(Vozior. 8575. Sco JL 
IV.—Application 

British Dyestuffs Corporation, Ltd., and Hodgson. Munu- 
focturo of azo dyestuffs. 8268. Apr. 1. 
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V.—Appllcatloof 

British Oolanoso, Ltd.» and Ellis. Troatmont of products 
oto. made with cellulose derivatives. 8502. Apr. 4. 

Burlin. Removlog ink oto. from liquid used in treatment 
of waste paper. 8186. Mar. 31. 

Ciassou. Manufacture of cellulosO'Containing solutions. 
8371. Apr. 2. 

Green. Manufacture of cellulosie acetate. 8436. Apr. 3. 
Loowe. Spinning artificial sih . 8177. Mar. 31. (Oor., 
3.4.23.) 

roman. Process for desizing and degumming fibres 
, tc. 8658. Apr. 4. (Fr., 4.4.23.) 

V. —Complete Specifications Accepted 

20,264 (1922). Levy. Production of artificial filaments* 
i213,:M)0.) 

10,990 (1923). Koch Komrnanditges., and Kunkel. Pro- 
lacing half-stuffs and celluloso for the manufacture of pajicr 
>>a)p and paper. (213,447.) 

VI. —Applications 

Blioquy and Callebaut. Vats for treatment of textile 
lihroa. 8391. Apr. 3. 

'I'hios. Suction-dyeing textile materials. 8454. Apr. 3. 
VVlieolwright. Production of printed fabrics. 8191. 
\far. 31. 

VI. —Complete Specification Accepted 

471 (1923). Calico l^rintors’ Assoc., and Foumoaux. 
'I'nMitraent of cotton fabrics. (213,353.) 

VII. —Applications 

Fabriquo do Soio ArtificicHo do Tubizo Soc. Anon. I^ro* 
.liKrtion of cuncontratGil tu;otic acid from aqueous solutions 
lln-n'of. 8375. Apr. 2. (Ger., 4.4.23.) 

Klopstock, and Noiunaiin. Production of potassium 
. ju'bonato. 8245. Apr. 1. 

VII. -Complete Specifications Accepted 

‘Jil.OOO (1922). Nitroguu (,’oj‘p. Syntliosising ammonia. 
(180,912.) 

18,3(52 (1923). Marks (Carbide anti Carbon tHuanicals 
(’i>rp.). Purifying tihlorino an<l otber corrosive gtiscs. 
(213,'iHC.) 

I\.—Applications 

tl(»ffart. Artilk'ial mari)U*, gratiito, cte. H143. iStar. 31. 
Scliiilz. Proiluctiou of acid-proof eoating for eouensto 
8.540. Ai>p. 4. 

I\. —Complete Specifications Accepted 

.'339 (1923). 'I’obiier. I’roscrvation of wood. (194,()H.3.) 

I 1,338 (1923). Eaton. Substitutt; for wootl ot<^. (213,4()H.) 
19.725 (1923). Mij\ac)ie. Building-material. (213,495.) 

Applications. 

Amu. Producing pig-iron or steel in blast furnnet's. 
si;.s. Mar. 31. (der., 8.5.23.) 

■biisun (l.ntcrnational Metal Products Co.). Proiluctiou 
"I ingot iron. 8259. Apr. 1. 

• I'nseii (Intt'vnat it)nal Metal Pro'luct.s Co.). Metal- 
• l’Lvi 'ifying [)roco.s,s. 82.51. Apr. 1. 

SyTuouds. Flux for brazing iron 8440. .Apr. 3. 

X. Complete Specifications Accepted 

78 (1923). TapUn, and Metals .Proiluctiou, Ltd. T,eacliing 
’ > ''‘I'pcr orc.s containing slimes. (213.343.) 

93t3 (1923). Basset. Direct reduction of ores, parlicu- 
I’Olv in)n ores. (194,280.) 

b'.2:{U (1923). Loroux. Ulilisation of old metals con- 
' mg idmninimn. (200,811.) 

XI Applications 

latlish Kloctrioal and Allied .Industries liest'ari’h Assoela- 
and Fliglit. Electric insulating material, 8482. 

' "t-’e-Cottrell, Ltd, (Intenmtknml Prcci})itation Co., 
! Idwtrical precipitation of suspended imrlicles from 
g Hi.s fluids. 8449. Apr. 3. 


XI.—Complete Specifications Accepted 

3511(1923). Armitnge. Klootrio acuumulutors. (213,380.) 
12,243 (1923). Katatani. El<x;trio resistance matorials. 
(197,340.) 

13,967 (1923). Rhodiu. Electrolytic aeptiraiion with 
fiiaod electrolytes. (198,376.) 

22,803 (1923). MotropoUtan-Vickors Elin^trical Oo. 

Electric coils. (204,694.) 

XU. —Application 

Vidal. SoajMJ and doteraivo preparations. 8235. Apr. 1. 

XIII. —Applications 

Dowson. Varnish. 8158. Mar. 31. 

F'airwcathor (Magnetic Pigment Co.). Prejwmng pig- 
raont.s. 8091. Mur. 31. 

Xni.—Complete Speclflcatlon'Accepted 

9798 (1923). Goodocko (Elwrlein). Manufacture of de¬ 
colorising oartlis and body colours. (213,438.) 

XIV. —Applications 

Bateman. Rublssr solutions or comouta. 8096. Mar. 31. 
Culvert. Rublwr rompoumls. 8080. Mar. 31. 

XIV.—Complete Specification Accepted 

12,373 (1923). Jackson (Now Joraoy Zinc Co.). Manu¬ 
facture of compounded rubber. (213,454.) 

XV. —Complete Specification Accepted 

19,294 (1923). Moeller. Manufacture of tanning extract. 
(213,493.) 

XVII.—Application 

8tofTen. Oontiniious dLqKjsition of tricalcium saccharata. 
8271. Apr. 1. 

XVI11.—Application 

Blair, Oampbell, and McLean, Ltd., and Mootb. Debydra* 
tiou of alcohol. 8630. Apr. 5. 

XVIM.—Complete Specification Accepted 

32.361 (1922). Intoniational 'I’akamino Ferment (Jo. 

Yoast stimulant. (201,512.) 

. XIX.—Applications 

Dorfmiillcr. Clarifying si-wage water. 8541, Apr. 4. 
Grard. Synthetic preparation of fmtter. 8145. Apr. 3. 
Jfoblw atid Lane. I’resi'rving and storiiig moat. 8108. 
Mar. 31. 

Loarh, 'I'liornley and Maypoli' Margarine Works. Apjwi- 
rutas for manufacture of margariue cU;. 8367. Apr. 2, 

XIX. —Complete Specification Accepted 

1920 (1924).] Di'clorcq. Water-purifying ap[>aratu.a. 

(210,437.) 

XX. -Application 

Farbworke vorin. Meistcr. Lucitis, und Briinirig. Manu- 
fju’turo of complex inotallii; a.r.':«.*nobenz()tio cimqHHUuia. 
8632. Apr. 5. (Ger.. 9.4.23.) 

XXI. —Complete Specification Accepted 

624 (1923). Show. SuIpbi«lo totting or intensifying of 
photographic images. (213,354.) 

I.- -Applications 

Banxin and vSon, Ltd., and Garron. Impact grinder. 
8996. Apr. 9. 

C-’arrior. Itcfrigerating mcdiuina etc. 9005,9016. Apr. 9. 
Freeman. Centrifugal soparalora. 8895. Apr. 8. 

(4all, Scholiekl, Tinsley, and Tinsley and Co. Optical 
pyi’oineters. 8888. Apr. 8. 

Lang, Lung ami Son, and Sttlaman. Dehydrating <^omj>o- 
aitiona. 9035. Apr. 9. 

Murks. (Lipiak Firo Brick Arch (Jo.) IMniaccs. 8749, 
8750. Apr. 7. 

Norlxick. THirmioos. 8983. Apr. 9. 

Reddic. {(Jampbell). Open-hearth furnaces. 9052. Apr. 9. 



CHEMISTHY AND INDUSTBY 


April 80. 1924 


45f> 


.Sehnoll. Jlfat-iiiftnlatinK matcrinU for steam 0157, 

Apr. 10. 

Seliiir'any. iief 4 (*i»erativ<^ furnaces. 8877. Apr. 8. 
Slaffoivl. JJiyinj; .sy«t<!m, 88r)<K Apr. 8. 

VVro»*s}nann. Dosureatiug li<pii(l subslniHr«‘M, 0014. Aj)r. 12 

I. - Complete Specifications Accepted 

1705 (1020). IVscliunipH. Facilitating pliysical <ir chem¬ 
ical roactiouH in massOH nf loose mab'rial. (102,080). 

10,011 (1020). HoliKon. Appai’atus for tilloriiig liquids. 
(210,777). 

II. —Applications 

Algoiru Korit Maatsch. atid (»cuoraI Korit (J{). IVcksc.ss 
of producriug mrtival*<l carlxju. 8772. Aj>r. 7. (Ger., 
20..5.22). 

Algctii. iV<»rit Mmilsch, and <i«aicral N(»rit Oo. React iv'ating 
d<*C‘oi»)ri^iMg rnttxm. 8807. A)»r. 8, (Gcr., 20.5.22). 

D<'.s( })a/o}i-i. Method of .sliinulafing coruhuHtiori of fuels. 
9152. Apr. !(►. (Fr., 10.4.20). 

Helps. < !as 7iiHnufactun‘. 0217. Ai)r. 11. 

IVo.srolt aiul Worger, Fuel l>ri<iuett»“.s. 8880. Apr. 8. 
Urnjdeliy. f Jjisg<*tu‘raU*rs. HtJOO. A()r. 7. 

II. —Complete Specifications Accepted 

20,780 (l!t22). Butler. Rrocoss of iiuiking liquid fuel. 
(210,028). 

17.5 (1020). Iniei iiat i<ainle Bergin Oompagiiit' voor Olio 
cn Kolen-tOietuie, aritl llf»rsa.s.s. INirifying nn<3 hydi-o- 
gonatiug hea\'y jidneral oils, coal distillates, coal slimes, 
ete. (2tO,<)OI)~ 

17,200 (1020). llurnphrey.s and (.Jlasgtiw, Ltd. (I'A'aiia 
O. R.). Munufaeltin' of water-glass. (210,818). 

III. - Application 

Rotts. (Sfinin's aild WeimJel.) l>ccum])Osing eojd tar etc*, 
into pliettols and neutral oils. 80.70. A[U*. 0. 

III. Complete Specification Accepted 

175 (1020). Inlei-nationido Reugin CV>iii|)aguic voor .Vlio 
en Kolon-tOiemie, and ilofsnss. See H. 

IV. —Applications 

Imray. (Soe. of OlMunieal Industrj' in Basle.) Mumi- 
faeture of green triplienylmelhanf'-azo dyestniTs. 8808. 
Apr. 7. 

IV. - Complete Specifications Accepted 

2(t,040 (Ilt20). l‘!b<‘rleii\. Mmiufaeture of siliefit(‘s of 
the basic dyestuffs. (201,041.) 

V. -Applications 

l)i<'ker, (Kubl>cr Lab‘x Re.seareb ('orpi.)ration.) Paper. 
H7(M;. Apr. 7. 

Dicker. Italled <tr felted muferials. 87t>H. A]*r. 7. 

llannay, and Kiiow Mill I’riuting C’o. 'I'rcaliiatit of 
<'ellulosie libre.s <'le. 8000. Aj>r. 0. 

loco l'.ul)})er nml Watei}jrooling Ltd. Manufaeturo 

of jneluilised \Miterproof fabrics etc. 0200. Api*. 11. 
(Fr.. 2<tlu.■_>;{.) 

Oaeksuti. iuifl .Jackson. Ltd. Ajipuratus for b.wlrating 
libroiH j)ul|). 0b<7. Aju'. lU. 

V. Complete Spedficatioiis Accepted 

0<hlOU (l!>22). l>e-\\-. Mjnmfiieture of ei'lluli-c a(‘Otat<‘. 

( 210 .(; 01 .) 

lOItt (MfJO). .laek^on. Paper aiifl i>aper-rniiking. 
(210,700.) 

8007 ( 1020 ). (’..urlauhL, I, Id., Nttppcr, mxl J)iatnon<l. 
I’reattill'll( of eelluli(S(‘, (21.0.7<1.“).) 

1.5,510 (1020). Biuinby, Meuard, Mower, and Brumby 
ami (Oarke. bid. Mamu.u i iiro of tnuisiiiirenl naixT. 
(210,810.) 

VI. -—Application 

FtirlTorifabr. vt»rm. F. Baj'i'r u. Co. Pro<(*,ss for dyeing 
acetate silk. 8904. Apr. 8. (Cer., 14.4.2.0.) 


VII. —Application 

Motal Traders, Ltd. Production of chamber oryataU. 
8744. Apr. 7. (dor., 7,4.23.) 

VIII. —Application 

British Kefraotorios Rosoarcli Asaoen., Dale, arRl MoUor, 
Manufacture of clay-industry products. 8035. Apr. 8. 

IX. —Applications 

Chikl niul X.<utyons. Composition for roofing, road sur- 
facing, etc. 0200. Apr. 11. 

Davis. Manufacture of conu'nt. 8003. Apr. 8. 
.Gaertner. Process of making comont etc. 9200. Apr. 11 
Muckay. Bit uminotis emulsions. 8020. Apr. 8. 

Ross. Treatm<*nt of oomreto, brickwork, etc. 8695, 
Apr. 7. 

Sehnoll. 0157. See I. 

White. (Ttdiafo Technisttlto lfandeU-u.-Forst:htmgs-Oo8.) 
Ooneretc. SOOO. Apr. 8. 

X. -Applications 

Aurts. Oven for tnaiting iron ores. 9102. Apr. 10. 
Howtt, nufl Bown. (’omposition for avoiding cast Ht(‘el. 
8009. Apr. 9. 

Clark, Sumpttu*, and Vickers, Ltd. Hoat trctitini'nl of 
8te<‘l tyre.s eUu 0005. Apr. 12. 

CJuise, juid S(;ri\'Cii. 'rrcatjnent. of metal artiele.s for 
prevention tarnish. 0270. Apr. 11. 

Marino. Prooess of I’ocovoring constituent inolals of tin¬ 
plate etc. 9202. Apr. 12. (Belgium, 28.11.23.) 

Kn<ldio (Campbell). 9052. Soo 1. 

Wilson, Welding. 9070, Apr. 10. 

X.—Complete Specifications Accepted 
27,342 (1922). Haneiaii. Re<^ovcry of gold, platinum, 
and other metals. (213,026.) 

33,109, (1922). Harris. Stqmratiou of arsonu; and tin 
in prcsoiu’c or absence of antimony. (213,609.) 

XII. Complete Specification Accepted 

1980, (1923). Lund. Production of alkali salts of higher 
fatty acids. (210,710.) 

XIII. — Applications 

Oasjmri. Manufacture of proteetivo j)aijits etc. 8790. 
Apr. 7. 

i)efrii‘s, and .Sorbo Rubher-Spongo Products, Ltd. Mauu- 
fneture of paints, vanii.-dies, etc. 8892. A])r. 8. 

JSoe. of Olaanieal Industry in Ba.slc. J^laiiufacture of 
artificial j’csiu.s. 8809. Apr. 7. (iSwitz., 9.4.20.) 

XIV. Applications 

Hammond. (.-oagiilHlifin of rubix r late.v. 8848. Api-. 8. 
\Wscott. K\ibbi‘r iM^mlsions. 8707. Apr. 7. 

XIV, Complete Specifications Accepted 

22,876, 8, and 9 (1920). Plantation Rubl)<;r Manufacliiring 
Co., Ltd., and Dessau. Printing on rubb(‘r. (210,805-7.) 

XV. — Application 

Atkin, ami Met/andlisb. Treatment of Ijides etc. 9070. 
Apr. 10. 

XV.--Complete Specification Accepted 

5625 (1923). Forster, 'rrcailrtaait of liitles for the jan- 
duelion of arli'-les of leather. (210,740.) 

XVII.—Application 

Burumil. 'rnmtiuent of bagHs.so. 8001. Apr. 8. 

XIX. —Application 

Squibb and S<ais. Preventing vitiatit>n of vitamino 
8699. Apr. 7. (U.S., 9.4.20.) 

XX. —Applications 

Loekenuum. Mamifaitnro of l-phenyl-2.3-ilimclhyI-l- 
(Uiradhyl amino-5'P> razolone. 91 (iO. Apr. 10. ((ae . 
10.4.20!) 

Sokal (Kalle and (Ju., Akt.-Go.s). Procoss for piodueie/ 
porylenot(,‘traeurbox vlie ueid or its derivatives. 8890. 
Apr 7.. 
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XX. —Complete Specifications Accepted 

J980 (1023). Ltnid. See XU. 

17,375 (1023). OinuiHcht? Fabrik Fiom. Froduciug para* 
ftiiiino-l.Mnizoyl derivatives of 2-mcl)iyl‘4-diothylttminoj)en* 
lanol-.*) and 2-niethyl-4MJiinothyl»viiiinof)entanol'5. (200,810.) 

24,300 (1923). Farbwerke vorin. Meistor, Lucius und 
Bniiiing. Manufacturo of aiN(’nol>enzeno deri vati vce. 
(204,721.) 

XXI. —Complete Specification Accepted 

31,721 (1923). Ofnrip. d’Exploit. dos Proc. do Plioto- 
uraphie on CoUfurs L.^ Dufay. ManuXacturo of photogruphio 
l>riiits in colours. (208,504.) 

FORTHCOMING EVENTS 

A]u-. 38. Tub CmuMir Socikty. Annual meeting in the 
(,'entriil School of Science and Technology, 
Stokc^ou-TTent, at 7.30 p.m. “ Note on the Use 
AVood-K'ool as a Packing Material,” by B. OLsen. 
Apr. 3i). SociKTv OK Chkmicat, Inuustiiy, South Wales 
Section. A'isit to tlic works of Messrs. Vivian 
and Sons, Ltd., Copper AVorks, Llandoro, at 

2.15 p.ni. 

May 2. Society ok Oiejitcai, Inuustry, Chemical 
EnijincKrimj Orovp. Fiftli annual general 
mooting, to ho hold in the Watt Room of the 
Engineers’ Club, .30, Coventry Streid., W. 1, at 
0.30 p.m. An informal dinner (tickets fi.s. (5d.) 
will be lictd after tho meeting, followed hv a 
six;ial evening, including musical and otlier 
items. 

M.-iy 2. Institute ok Metai.s, Swmisr.a Jjoral Section. 

University CVillego, Singleton Park, Swansea, at 
7.1.5 p.m. Annual general meeting. 

.Ma) 2. Society of Cueaiical I.nuiistrt, Manchester 
Sertiun^ Textilo Institute, 10, St. Mary's Par¬ 
sonage, Manchester, at 7 p.m. ” Some Organic 
Snlptinr Compounds ” (in relation to tho deter¬ 
mination of total sulpiuir in petroleum), liy J. 
Atkinson, M.,Sc., and ]j. Guy Radeliffe, M.Se. 

Al l' .'i. Society oe Enoi.neehs. Ajiartments of tho 
Geological Society, Rurliugton Hou.se, W., at 
5.30 p.m. ” Some Factors of Sea-detenco 
Work,” by C. It. J. Clayton. 

May ■"). Institution of the Ruiuier Industky, l.inulnn 
Section, EngiiKH'rs’ (3nb, C'lventry Stres’t, 
London, W., at 8 p.m. ” Tlie .llublK'r Industry 
- A J’lea for Closer AVorking,” by ,1. Fairbairn. 
M..> .8. Institution of Ei.kctricai, Enoineeiis, Savoy 
Place, Victoria Emhanknieiit, London, AA'.tl. 2, 
at 6 p.m. Annual General Meeting. 

Al.i' 8 Ikon anti Steel Ixstitutf., at tho Institnlion of 

.I Civil Engineers, Great George Street, London, 

S.AA'. 1. Annual Meeting. Annual dinner at 
tho Hotel tk'cil, Strand, AV.C. 2, on Slay 8, at 

7.15 for 7..30 p.m. 

Vi' 'JI. Royal Miciioscofical Society, 20, Hanover 
Square, AA'. I, at 7.30 p.m. ” Brief Oh.servations 
on the Mounting and J’hotoniicrography of 
Radiila',” by Ur. E. AA'. Bowoll, Al.A. 

-M.ii yN. Royal Miciiobcofic.al Society, 20, Hanover 
Sipiare, AA'.I, at 7 p.m. Initiistrial A pplica- 
lioii.s Section. (I) Loeturo Uomonstration (i. A 
re.snind of tho whole auhjeet, ” Tlie Ellicient Ii.se 
and Manipulation of tho Micro.seope,” by J. E. 
Barnard. (2) ” I..ise of the Miero.scopo in tlie 
Examination of Pajier,” by Mr. Lester. 


GENERAL NOTES 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, 
S.AV. 1) has received the following einpiiries for 
British goods. British firms may obtain further 
information hy applying to the Department and 
((noting the speciho reference number -.--Auntralin : 
Steel, (13520/K.D./E.C./2); (13521/E.D./M(;./2) ; 
Belgium : Manganese ore, acetone, sodium sulphate, 
(410); Artilieiat silk, (418); Chile: Steel, ((KVIO/ 
E.L./E.C./2); Cze.ehoslmnkm: Kaw phosphates, 
(420); Oermann: Silk, (421); Creecc: Metals, 
hardware, (422); Ijilvia: Kerosene, (fX)85/E.B./ 
C.C./2); Iron, (0IO3/E.K./E.O./2) (A) and (B).) ; 
Nelherlanch : (Jopper, phosphor bronze, iron cutlery 
and enamel tvaro, (432); Porlugal (Madeira): 
Metal, tinplate, (43C) ; Sweden : Shellac, (438); 
Silk, (440) ; Switzerland : Steel, timi>late, (442); 
Big and east iron (21235/E.AV./E.('./2). 

Notes from Italy 

Orders and Notices, issued by tho Italian Govern¬ 
ment, have of late been of partiuiilar intere.st to 
chemists. Tluis, one Royal Decree (Dec., 18, 1923) 
establishes tho “ GonsigUo Nazionale di B.ioorohe,” 
atliliuted to the International Research Council, and 
tho “ Unione Acoadcmica Nazionale,” affiiliated to 
tho International Academic Union. The National 
Research Council is composed of the presidents and 
general secretaries of the national committees, a 
delegate from the Aceademia dei Lincei, one from the 
Ministry of Eoreipr Affairs, and one from the Ministry 
of Buhlio Instruction. A State subvention of 
175,0(K) lire is accorded for the work of the National 
Research Council, and 100,000 lire for that of the 
Aoaciemic Union. 

Another Decree, dated December 31, lays down 
the list of professions the exercise of which requires 
the possession of a State certificate, awarded on 
examination. Tho use of the title of specialist in any 
of tho professions named is permitted only to those 
|K)sses.smg an appropriate diploma, and offenders wiU 
bo excluded from the profession as well as subjected 
to other penalties. The professions hsted included 
those of chemist, engineer and pharmacist, and each 
a()plicant is required to possess appropriate degrees 
(laurea) in his particular subject. In addition, 
sjKicial regulations control tho admission of candidates 
to the teaching profes.sion. 


PUBUCATIONS RECEIVED 

Lew Temi'Eu.atuiie (’ahuunisatiun. By (A. H, Lander and 
R- E. McKay. Pp. 277. Loudon: E. Bonn,.Ltd., 
1921. Brice 35s. 

The Ccicoa and ('iihcol.ite Inuustiiy. Itii A. AV. Knauf. 
B/L 1'17. Lontloii: Sir /. Vilwan amt Sons, Ltd., 
192.1. I'rice 3.s. 

.SoLuiiiLiTY. By J. H. Hildobrand, Bh.D. Pp. 206. 
Amoi'ican Chemical Society Monograph Series. New 
York; 'fhc Chemical Catalog Co., Inc., 1924. 
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Orcmnio Synthbses. Edited by H. T. Clarke, R. Adams, 
0. Kainm, B. Conant, and 0. 8. Marvel. Vol. 
III. Pp. v.-fl04. New York: John Wiley and Son.s, 
Inc., P,)23. Prico 7fi. (id. 

OkkiciaJ/ Chemical Appointments, Fifth edition. Com¬ 
piled under the suporvision of the Publication.s Coin- 
mittooof tho Institute of Chemietry by the Registrar. 
Pp. 312. London ; Jn.stitute of Ciheinistry, 1924. 
TftANSACTTONS OF TUB Ol'TirAT. SOCIETY. Vol. XXV., 
No. 2. Pp. 41-196. London: Tho Optical Society, 
192^4. Prico Ids. 

PHOCKBniNCH OF TUB TECHNICAL SECTION OP THE PAPER- 
MAKEits’ Association of Great Britain and Ireland, 
1912 (Incorporated). Volume IV. Part 2. Pp. 
125- 22H. London: 1924. Prico lOs. (id. 
PcMI.rCATIONS OF THK DkI'ARTMKNT OP THE INTERIOR. 
thiKrd States Geol</gical Survey^ Mineral Hcsources 
of the United States^ 1922. Part I. }Yaithington: 
<!<iv<'rnni.cnt Printimj Office, 192^1. 

(Copper in 1922 (General Report). Jiy 11. A. C. 
.lENi.soN Pp. 2.'i7—30-t. 1:19 

Gold, Silver, Copper, Lead, a.vd Zinc in Arizona in 
1922. MiNE.’i Rei'ORT. liy V. C. Heikeh. Fj). 4SD — 
518. 1: 25. 

(fOi.L), Silver, Copper, I>kad, a.nd Zinc i.n California 
AND Oreoon in 1922. Mines Report. Jiy J. M. Hill. 
/>. 105.151. 1:2;L 

Gold, Silver, Copi‘er, Lead, and Zinc in Utar in 
1922. Minks Report. Hy V. C. Heike.s. Fp. 377— 

■m. 1 : 22 . 

First Genejcal Report of the Lio.mte Utilisation Board 
OF Canada, (•ov<Ting opor.'itioii.s October 1, 1918, lo 
•JaniDiry I, 1924. l*p. 26.4. Montreal: Tlie Lignite 
Utilisation Board ()f Canada, 1924. Price S']."-*!. 
Anncario per le Industrie Cdimiciie k Far.maceutiche, 
1921 E J922. MiiiLstero Dcdl’ Ec'oiiomia Na/.ionale. 
Pp. xxxix f o.aO- Rome: Tip. OpcT. Rom. (.'o- 
oporaliva, 192.4. Jnrc' 31^ 

Koiilenchkmie Kntstkiiu.nc; ind chemisciies veriialten 

DKR KOlil.EN UNO HIRER RKSTASJ>TKII,E ; DNTEHHUC TIUNCJ 

DER KOMLEN. By Dr. 11. Straeho and Dr. It. Lant. 
Pj), ,\vi-f-599. lx*ip/.ig: Aka<lemi.s(.4io Verlags- 
g('sells( liafl M.B.II., 1921. Price pajKO' 21 golilmaiks, 
bound 26 gm. 

DiK BlIYSlKALI.SCllEN UND (5l EMISCTII N GrI NDLAOEN DES 

Kisknuuttenwemens. By W. .Matliesins. Second 
edition, C^iemische 'leeli nologic in J^anzx'ldars- 
(A'lliingeii, e<lited by Prof. A. Binz. Bp, xviii.-i-483. 
Li'ip/,ig: (). .Spamer, 1924. Priie bound 49 goldmark.s, 
paper 2" gm, 

t4ri:Mis( ii'Tr.cDMsc HF. Vorschhiftkn. l*art IV. Dunge- 
mli (el (Sprengslofl'e), Fut term it tel, LelHoisrnittt 1. 
Hy Dr. O. Lange. Third edition, C'omple(«‘Iy revised 
ami <‘nlarg*‘<l. Bp. 2! ! 7.50. lA'ipzig: (). Spamer. 
1921, Brice, pa)»er 45 goldmarks, bound 50. 

Report (ts tiif I’aonomk’ and Co.mmercial Conditions in 
S wn/ERLAND. By (). A. Scott, D.S.O. Department 
ol Over.'^e.'is Trad»‘. Bp. 88. H.M. Stationery Office, 
1921. Bri, ,' 2.S. 6d. 

Report on the Kconomic, Financial, and Inddstri.al 
Conditions oi- tub Netherlands. By R. \'. Laming, 
O.B.L. Bj). G9, Department of Oversc-as Trade. 
II..\1. Slatioiierv Ollice, 1921. J*ric:c3 2s. 

OHRMICJAL K.NC’VC LOP.KDIA. A Dicjest of Cheahstry AM) 
C'hemical Indpstry. By V. J'. Kuigy.c'tt. 4'hird 
edition. Bp. x l 606. London : Balliere, Tin«lall 
ajad Cox. 1924. Price .40s. 


Colour Index. Sex-iety of Dyers and Colourists. Edited 
by F. M. Rowe, D.Sc. Pp. iv+371. Bradford: 
Society of Dyers and Colourists, 1924. Price, bound 
ill Pluviusin cloth, £5 158.; BMition de Luxe, £6 IDs. 

ScHWEFEL- UND Sticktoffstudien. By Dr. F. Baschig. 
Pp. 310. Leipzig: Verlag Chemic G.m.b.H., 1924. 

Publications of tub United States Geological Survey, 
Department op the Interior. Mineral Re.sourees of 
the United StaU's, 1922. Part I. Washington: 
Government Printing Office, 1924: — 

Gold, Silver, Copper, Lead and Zinc in Colorado 
IN 1922. Mines Report. Pp. 619-556. By O. W. 
Henderson, No. 1:26. 

Gold, Sii.vkr, Copper, Lead and Zinc in Montana in 
1922. Mines Report. By O. N. Gerry. Pp. 453-488. 
No. 1:24. 

B'ulleu’s Earth, Statistics 1919—1921. The Mineral 
Industry of the Briti.sli Empire and Foreign Coun¬ 
tries. Imperial Mineral Resonroe.s Bureau, Pp. 
iv.4-.4. 11.M. Stationery Offi(?e, 1924. Price 6d. 

Consolidated List of Government Publications from 
January 1 to December 31, 1923. Pp. 190, H..M. 

Stationery Oflico, 1924. 

Preliminary Rki»oiit of the Mineral Production of 
Canada During 1923. Dominion Bureau of Statistics, 
Mining, Metallurgical, and CTiemical Branch. Pp. 
48. Ottawa; F. A. Acland, 1924. • 


ROYAL MICROSCOPICAL SOCIETY 

A meeting of the Industrial Applications Section of 
the Royal Micro.scopical Society was hold at 20, 
Hanover Sipiaro, on March 20, J 924, with Dr. Stephen 
Miall in the chair, 

Mr. G. O. Searle (Linen Tnduslry Researcdi Assotua- 
tion) communicated a paper, entitled “ Methods of 
Mass-IVoduclion in Sectioning Flax Stem.s.” IL* 
said that in carrying out a genetic inve.stigation of 
certain fibre characters of the flax plant it was found 
neces.sary to devisee a mcthcxl by which transverse* 
sections of up to 3000 flax stems could be cut and 
mounted by one person within a limited available* 
period of about four nionflis each year. The method 
finally devised consists essentially of making kito 
tails of cotton, each with small pieces from forf\ 
stems ; in this way 1000 stems could be dehydrated 
and embedded in celloidin at one time without mixing. 
After microtoining, the sei;tions, six from each stem, 
tliree of wliieli were later discarded, were placed in 
small silk ended tubes, luid forty of these tubes wtm 
placed in a larger long glass tube, into which solutions 
could be poured as rcMpiirod ; in this manner Ifm 
sections were uniformly double stained and dcji\ 
drated ready for mounting. A careful record of time 
and materials was kept, and it was found Ik d. 
20(X) steins could be dealt with, and three sectimi-s 
from each stained and mounted at an expenditure 
in time amounting for one person to six hours p r 
day for 84 days, and an expenditure of mater' 
eijualling 2id. per stem, half of which was for sli-ics 
and cover ghvsses. 

Mr. Harold Wrightou, B.Met., also read a coin- 
munication on “ Microscopical MeUllurgy.” 
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EDITORIAL 


T he short article in this week’s issue on “Steam 
Generation at the Critical Tenn)erature,’’re¬ 
called to us our student days^ It seems a very 
loHg time ago since we struggled with Carnot’s cycle and 
lh« formulas of Gibbs and Helmholtz, and we confess 
that we have forgotten what little we then knew of 
tlicrmodynamies and have no inclination to return 
to it. But we should enjoy sometime reading again 
the tracts of Andrews on the continuity of the 
gaseous and liquid states. Who Andrews was and 
u hat he looked like, wo never knew; whether he 
was addicted to verse or worse; but we have a 
vague recollection of his researches and will refresh 
thi-s. Bid he not deal with mixed gases—or was it., 
Caillctet ? and find that carbonic acid could be 
liquefied at a higher temperature if mixed with air 
than if pure ? Has anyone repeated these exx)eri- 
inents ? is there an easy explanation of the facts a^nd 
are the matters of any practical value ? Perhaps ' 
some reader can enlighten us on some of these points 
connected with critical temperatures. It is not 
surprising that one retains a curiosity about some 
parts of a science and some parts only. If the science 
i.s your business or avocation you are spurred by the 
thoughts of home and the tax-collector to know 
your subject. But the amateur must choose somc- 
vviiiit daintily, perusing only those topics which 
ap|K'al to him and the nooks whence he may learn 
and clearly discern such truths as attract his in¬ 
quisitive turn. Voltaire, whose advice to a journalist 
constitutes our only text-book in that art, said, 

■' Bw livres sont la peinture de la vie humaine, il 
cu faut de soUdes, et on en doit permettre d’agrdables.’’ 
Somebody else, of like nature ;to our own, after 
•speaking of the value of Greek as a school subject, 
said that a wise man oW leaving ^hool will throw 
away his Euclid but keep his Theocritus. We all ■ 
make a selection for ourselves, usually preferring 
|liat which is the most interesting or the least fatigu¬ 
ing, even Jinny: Some parts of the Bible by heart 
recited, and much in historical chapters delighted, 
but in points about faith she*was something short- 
siglitod. ,, . , ‘ 

* S' 

The Cantor Lectures now beitjg .delivered by Miu 
h V. Evan^at,:ifte. Rbyal of Arte afe of- 


interest and importance, and Mr. Evans is intro¬ 
ducing some novel features such as kinematograph 
films to show the changes which occur in some of 
the molecules, with which the gas manufacturer is 
dealing. The scientific examination of the distillation 
of coal at various temperatures and under various 
conditions has received much attention during the 
last twenty years, and Mr. Evans’ own contribution 
to this subject is by no means inconsiderable. The 
products of coal distillation have received an amount 
of attention incredible except to those who have 
followed the subject closely and since the discovery 
of naphthalene and benzene a hundred years ago 
the gas manufacturers have made great advances 
in the output of intermediates. It is from one of 
these, H-acid, that the cure for sleeping sickness, 
Bayer 205, is derived, as wo announced in last week’s 
issue. But though the literature on coal products 
' is extensive the actual knowledge we possess of the 
structure and properties of coal is comparatively 
scanty. This fossinsed sunshine is steadily yielding 
to research and- the fuel problem is at laSt being 
approached by men of insight and practical experi¬ 
ence. When, as sometimes happens, we have 
occasion to light or re-light a fire in what is called 
a domestic hearth we wish someone, Mr. Evans for 
instance, would explain to us exactly what happens. 
The flame of the paper, sufficing to light the wood, 
the exact process of the burning of the wood and 
then the way in which a piece of coal begins -to 
i^te ; all these present problems which we should 
luce to explain to a younger generation whose 
curiosity is insatiable, but we are ourselves not 
sure of the facts and they seem not readily accessible 
in Evenings at Home or the Boys’ Own Paper ; 
consequently, we shirk the subject. Some or oiu- 
chemical friends have shown us that a lump of 
sugar cannot be imited by a match unless the 
lump be “activated,’’ if that is the right word, by 
the addition of some cigarette or other ash to a 
comer of the lump. At present this is merely a 
parlour trick, perhaps 1^. Evans can include this 
problem in Ms .third Cantor Lecture. By the way, 
we owe him and pur readers our apology for omitting 
in our premous issuo a noMoe of Ms'seoond lecture. 
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REPORTS OF THE PROGRESS OF 
APPLIED CHEMISTRY 

The advent of the Annual Rex)orts of the Progress 
of Applied Chemistry is always awaited with a certain 
eagerness, even if one wishes only to see how far 
the review of the development of one’s own particular 
subject coincides with one’s own views, or to glean 
ideas from the trend of other departments of applied 
chemistry. Whatever may be the reasons—and 
there are many—for procuring the Reports, these are 
now indispensable, and the Society of Chemical 
Industry has done well in offering advantageous 
terms to those who, having one, wish for all, though 
they will be too late to procure the jfirst volume. 

Volume VIII, which will be issued in a few days, 
is again edited by Mr. T. F. Burton, B.Sc., editor of 
the Transactions and Abstracts. Plant and machinery 
are this year treated by Mr. J. H. West, who reeorcls 
the important events of the foundation of the Institu¬ 
tion of Chemical Engineers and that of the Ramsay 
Memorial Chair of Chemical Engineering, and 
describes Dr. Hele-Shaw’s “ stream-line filter,” and 
other developments in the domains of fine grinding, 

“ heat pumps,” heat transference, leaching and other 
chemical-engineering subjects. In the review of 
Fuel, Mr. E. C. Evans discusses the scientific, econo¬ 
mic and social aspects of the fuel problem. Peat, 
lignite, oil shales and liquid fuel provide material 
for some interesting discussion, especial mention 
being made of hydrogenation, as in the Bergius 
process. Coal receives full attention under the heads 
of analysis, constitution and low-temperature car¬ 
bonisation, and coke is discussed from a variety of 
standpoints, particular attention being paid to 
“ combustibility.” Messrs. F. M. Potter and D. Ivor 
James contribute a lengthy account of progress in the 
Gas Industry, and refer to an unusually large number 
of jjapers embodying the results of careful work' 
directed towards obtaining a maximum of efficiency 
and a reduction of operating costs. Katurally, 
carbonKation is to the fore, but the accounts of 
benzol recovery, corrosion, the yield of ammonia, 
tar and its products will be found of much inferest. 
Recent work on the origin of petroleum, the analysis, 
distillation and other treatments of crude oils, is 
described by Dr. S. J. M. Auld in the section on 
Mineral Oils, which also includes chapters on motor 
fuels, lubricants, and lubrication, wax, natural gas, 
asphalt and shale. 

An interesting review of the dyestuff industry is 
given by Mr. J. Baddiley in “ Colouring Matters and 
Dyes,” in which he points out that the quality and 
range of British-made dyes is now satisfactory but 
that the indu.stry still needs nursing. This section 
will be read most closely owing to recent events, 
but apart from the economic side, i mnie rous points 
of a scientific and technical nature aW^eserving of 
close attention. Much steady pro^S is recorded 
by Dr. C. Dorce, who deals wiM^^res, Textiles, 
Cellulose and Paper, Intercst^P^>Vork on the 
chemistry and structure of cotton is reviewed, and 
wool and flax receive attention, as well as other fibres, 
natural and artificial. The discussion of recent 
work on the constitution of cellulose is particularly 
full, and the chapters on cellulose compounds, lignin. 


wood pulp, and paper will be found to contain' inany 
interesting points. Mr. Fort, who -writes oh Bleach¬ 
ing, Dyeing, Printing and Finishing, complains that 
bad trade has hindered the development of inven¬ 
tions and improvements, but he nevertheless finds 
that there is plenty of attractive work to draw atten¬ 
tion to, of particular importance being the develop¬ 
ment of the dyeing of cellulose acetate silk. 

In Acids, Alkalis, Salts, etc., Mr. H. J. Bailey 
discusses the recovery in the heavy chemical industry, 
and its set-back owing to the trade depression. He 
gives a clear description of the Quinan and Schmiedel 
processes of sulphuric acid manufactures, and reviews 
the increasing use of electrolytic methods for pro¬ 
ducing soda and its consequence, the growing output 
of synthetic hydrochloric acid. The subjects treated 
in this section include, inter alia, hafnium (celtium), 
nitrogen fixation, ammonium compounds, various 
acids and salts. Mr. E. A. Goad-Pryor in the section 
on Glass, remarks on the improvement in the quality 
of scientific glassware and glass containers, an im¬ 
provement due to the growing recognition of the 
value of technical control, and indicates the increasing 
importance that is being attached to the physical 
side of the subject. As in former years, this section 
shows the valuable work done by the Society of Glass 
Technology. Dr. G. N. White observes that the meagre 
results in the Ceramic Industries is due to the com¬ 
plexity of the materials used and the type of work in¬ 
volved. As usual a good deal of work on clays has 
been done, particularly in relation to colloidal pheno¬ 
mena and hytirogen-ion concentration, and attention 
is called to various improvements in kilns, and work 
on the crazing of glazes on semi-porcelain. Much 
recent work on refractories is noticed and, under 
building materials, the decay of building stone and 
the setting of cement are. dealt with. Important work 
by Japanese inve.stigators in this and the preceding 
section is notew'orthy. 

Prof. C. 0. Bannister contributes the section on 
Iron and Steel, which treats of the manufacture of 
iron and steel, foundry practice, the properties of 
iron and steel, and metallography, concluding with 
a full discussion of the important problem of corro¬ 
sion. Non-Ferrous Metals are again dealt with by 
Prof. 0. A. Edwards and Mr. H. I. Coe, who cover 
recent advances in metallurgy, metallography, in¬ 
cluding accounts of the mass of work on aluminium 
alloys. The section on the Electrochemical and 
Electrometallurgical Industries, by Dr. J. N. Pring, 
contains a full account of progress in the constructioji 
of electric furnaces, and in their use, such as for f tie 
manufacture of calcium carbide, electric steel, ferro¬ 
alloys and non-ferrous alloys. 

Under Oils, Fats and Waxes, Mr. R. G. Pclly 
outlines the state of the trade in and technology of 
these products, and discusses drying oils, marine 
animal fats, solid fats, hardened oife, soap, fatty 
acids, and w'axes. Dr. R. S. Morrell commerd.s 
upon the steady increase of literature relating to 
Paints, Pi^ents, Varnishes and Resins, and provides 
a very full discussion of that relating to drying oil.s, 
resins, both natural and synthetic, and varnislies. 
Under pigments and paints, points such as the 
preparation of chrome pigments, the use of lead in 
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paint, piMtio flow and other subjects receive atten¬ 
tion. Mr. B. D, W. Luff contributes some interesting 
material in the section on India-rubber, specim 
reference being made to the growing \ise of rubber 
latex. Problems of the chemical and physical 
proi)erties and constitution of rubber are reviewed, 
other subjects id this section being vulcanisation, 
compounding ingredients, accelerators, ageing, test-, 
ing and analysis. The contribution on leather and 
Glue is due to Mr. D. Woodrofife, who deals with 
curing and salting, liming, bating, tanning and 
analysis, the “ most interesting work during the year ’ ’ 
having been done in connexion with the last-named 
subject. There is also a short account of work on 
glue and gelatin. 

Mr. H. J. Pago opens his account of “ Soils and 
Fertilisers ” by considering the nitrogenous fertiliser 
industry, showing the increasing use of synthetic pro¬ 
ducts, and mentioning the newer ones. After discuss¬ 
ing the relative cfBcioncy of various nitrogenous fer¬ 
tilisers, space is devoted to phosphatic and potassio 
fertilisers, and to various materials for soil treatment. 
The report on “ Soil ” is confined mainly to work on 
methods of examination. “ Sugars, Starches and 
Gums ” are reported on by Mr. R. F. Lyle under the 
heads of the cane-sugar industry, the beet-sugar 
industry and the analysis of sugar products. Mr. 
Lyle finds there is not much of particular interest to 
re])ort in regard to starches and gums, though refer¬ 
ence is made to Prof. Ling’s work on the determina¬ 
tion of starch. 

Mr. H. Lloyd Hind, in his account of the Fenncnta- 
tion Industries, notices the centenary of Pasteur, 
and shows how the conception of hydrogen ions is 
linking up isolated facts in fermentation and pro¬ 
viding explanations for processes that were formerly 
eiiipirioal. Starch is dealt with at length in this 
report, as are enzymes, yeast and fermentation and 
oclhdoso fermentation, and an interesting descrip¬ 
tion of the research scheme of the Institute of Browing 
i.s given. In the report on Foods, Dr. Monier- 
VV'illiams records advances in our knowledge of 
vitamins, milk and dairy products, fruit juices, and 
discusses the use of food pre.servatives, and food 
poisoning, and in Sanitation and Water Purification, 
Ml'. J. H. Johnston chiefly reviews work on the 
tlieory of purification, the disposal of sewage, water 
su])ply, and disinfectants. Dr. H. King has much of 
interest to record in his reports on Fine Chemicals, 
Medicinal Substances and Essential Oils, e..g., work 
on the pituitary hormones, on insulin, synthetic 
thymol, anaesthetics and hypnotics, organo-arsenic 
.'Hid antimony compounds. Bayer 205 and other 
iinti.septics. Dr. John Weir contributes the section 
on Explosives, and remarks that there was no out¬ 
standing advance in the manufacture or application 
of explosives during the past year, although interest¬ 
ing activities wore shown in certain directions. 

In the course of a short notice, it is impossible 
to treat such a largo subject in any way adequately, 
init it is hoped that enough has been said to sfww tho 
«ido scope and interest of tho Reports of the Progress 
of Applied Chemistry, and to inmeate their value to 
nil wlio are in any way connected ■with or interested 
ni chemistry and*eheiaical industry, 


IJ^treTEY 

SCIENCE AND SaENTISTS UNDER 
NAPOLEON I. 

By A. R. PEARSON. M.Sc., LL.B. 

Fauvelet de Bourrienne, who was Bonaparte’s 
private secretary from 1797 to 1802, referring to the 
fact that the class of sciences had been given prece¬ 
dence over that of literature in the Institut National, 
says in Ws Memoirs; “ Considering the state of 
literature and science at that xieriod, the First Consul 
did not make a wroim estimate of their importance. 

. . . Although the literature of France could 

boast many men of great talent, . . . yet they 
could not be compared with Lagrange, Laplace, 
Monge, Fourcroy, Berthollet and Cu-vier, whose work 
has so prodigiously extended the bounds of human 
knowledge.” France, during the Napoleonic period, 
was inde^ extremely rich in men whose names are 
•writ large in the history of science; Vauquelin, 
Proust, Guyton de Morveau, Gay-Lussac, Coulomb, 
Hatly, Biot, Arago, Lamarck, de Candolle may be 
add^ to Bourrienne’s list. The state of literary 
depression, which prevailed throughout the Consulate 
and Empire, was partly due to the attitude of 
Napoleon himself. His practical mind was naturally 
attracted by science; but literature had not much 
appeal to him, and in his later years he disliked'iand 
distrusted literary men. They were theorists, phrase¬ 
mongers'. “ These people,” he said, “ are good for 
notimig imder any government. I give them rewards 
because it is my duty as Chief of State ; they occupy 
and amuse idle minds. But I will make Lagrange 
a senator ; there is a brain.” 

The period of the French Revolution was a time 
of revolution also in physical science. Speculation 
and the construction of ” systems ” were mving 
lace to quantitative experiment -with balance, 
urette and calorimeter. The overthrow of tho 
phlogiston hypothesis by tho work of Lavoisier, 
Laplace’s investigations in celestial mechanics, and 
the discovery of galvanism, had not only stimulated 
the enthusiasm of the initiated, but had aroused a 
more general interest in science. This revi'vification 
or renascence was nowhere more eirident than in 
France. The tragic fate of Lavoisier and Bailljy 
during the Terror was quite unconnected ■with their 
status as scientific men. It was part of the result 
of a transient outburst of political fanaticism, and 
must not bo construed os representing a general 
hostility towards science. The famous dictum of a 
member of the revolutionary tribunal, that the 
Republic had no need of savants, was meant rather 
to silence a petitioner than to lay down a principle 
of Republican government. The Jacobins made 
much use of the services of scientific men in the 
national defence ; and some of the latter, who would 
have been condemned on political grounds, were 
sa'ved on account of their possible utility to the State. 
It WM on this plea that Guyton de Morveau saved 
the great mathematician Lagrange from being exiled 
on account of his foreign birth. 

In the sccial reaction after the fall of Robespierre, 
it was fashionable to take an enlightened interest 
in science and literature. Thus l^naparte ■writes 
froin Paris to, his brqUier Joseph in July, 1796: 
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" Luxury, pleasure, and tire arts are reviving here in asses. Stand haok, here come the savants ^lid the 
a wonderful manner. . . . Libraries are formed, demi^savanU I ” 

and we have lectures on history, chemistry, botany, One of the General’s flfst acts after subduing the^ 
astronomy. . . In the same year, the Conven- country was to form an Institute of Science and Arte 
tion founded the Ewle Polytechnigue as a school of at Cairo, modelled on that of Paris. It consisted of 
jjure and appU^ science, to rank beside the colleges the savants, staff-ofScers and others interested in 
hitherto exclusively devoted to law, literature and learning. The mathematician Modge was president, 
medicine. (The last of those throe subjects was Bonaparte was vice-president, and wo secretary was 
rather an art than a science in those days.) Fourier, afterwards famous for his work on the 

The old Acadimie frangaise and the Aoadimie des mathematical theory of heat-conduction. The pax)er8 
Sciences having gone the way of other royal institu- read before the Institute show a great diversity of 
tions in 1793, the Convention created in 1795 a topics. Thus we 6nd contributions by Berthollet 
National Institute, composed of men distinguished on the occurrence of salammoniao and on the produc- 
in various branches of leaniing. The Institute was tion of indigo in Eg 3 rpt; Fourier describes'^'a general 
originally divided into three classes, devoted respec- method of extracting the roots of equations ” and 
tiyely to science mathematical and physical, to one of the stafi-ofiicers gives an account of a bust of 
science moral and political, and to literature and the Isis foimd near the Nile. 

fine arts. It was reorganised in 1803 under the Bonaparte’s intention was to plant a permanent 
First Consul’s direction in four classes, namely :— colony in Egypt, and with this end in view he proposed, 

(1) Physical and mathematical science. a number of important practical matters for consrdera- 

(2) French language and literature. tion by the Institute. Scarcity of fuel is a perennial 

' (3) Ancient literature. problem in that country, and it is not surprising to 

(4) Fine arts. find, among the first of these questions ; What means 

It was characteristic of Bonaparte to suppress the are there of economising fuel in the army ovens ? 
class of moral and political science. He would not Water supply naturally claimed attention; the 
encourage discussion, criticism and possible ridicule relative advantages of windmills and water-mills 
of) ^is government by the ideologues whom he so were discussed, and Berthollet and his assistants 
demised. carried out complete analyses of the dissolved solids 

Bonaparte had himself been elected a member of the Nile water. The resources of the country 
of the Institute in the classes of science and arts at for manufacturing gunpowder, and the possibility 
the end of 1797, and he acknowledged his election of findii^ a substitute for hops, in beer, wore other 
in the following letter, which displays a clear percep-. problems dealt with. 

tion of the value of research and the contribution Of all his scientific advisers at this time, Bonaparte 
which science can make to national prosperity :— seems to have placed most .confidence in Berthollet. 

“ Citizen President, —^I am honoured by the Their connexion had begun in 1796, when Berthollet 
suffrage of the distinguished men who compose the and Monge were sent to foUow the victorious general 
Institute. I feel that before being their equal 1 in Italy, and to select the works of art which were 
shall long be their pupil. If I can convey in any . to be sent from the captured towns to Paris. Berthol- 
more expressive mamier my esteem for you, I shall let was one of the small party which accompanied the 
be glad to do so. General’s sudden return from Egypt in 1799. 

Irue conquests, the only ones which leave no During the Revolutionary wars against the First 
regrets, are those which are gained over ignorance. Coalition, Berthollet had been employed by the 

The most honourable, as well as the most useful. Committee of Public Safety to superintend the 
occupation for nations, is to assist in extending manufacture of nitre, and tins work seems to have 
human knowledge. The true strength of the French given rise to his first ideas on chemical statics and 
Republic should henceforth consist in not allowing affinity. He observed that the earthy matter from 
a smgle new idea to exist without adopting it as part which the nitre was extracted always retained a 
of its own property. Bonaparte.” portion of it, in spite of the fact that the aqueous 

Acting on these opinions, he included in the solution was far from saturated; and he attributoil 
Egyptian expedition of 1798 a band of scientific this to an equilibrium between the “ affinity ” of thi' 
men—chemists, physicists, biologists—^who were to nitre for the earthy matter and its tendency to pass 
assist in developing the resources of the country, into solution. , 'riic phenomenon is now called ad- 
The idea of adding a corps of savants to a military sorption, and it is wcU known that the proportion of 
expedition was a novel one, and the party was an a substance adsorbed can vary continuously. Hence 
object of some suspicion to the rank and file during doubts arose in Berthollet’s mind as to the validity 
the hot and thirsty march up the Nile to Cairo. The of the Law of Constant Proportions. These ideas 
men, having noticed that all vestiges of %Mi^ty were furtlier developed during his stay in Egypt b\ 
were carefully examined, vented their di^draHp;,M an investigation of the natron lakes in the deseit 
' invectives against the savants ; who, tliej|)8a^lhad south-west of the Delta. The action of brine on the 
started the idea of the expedition in ordef^ calcareous'rock has caused deposits of Carbonate of 

out antiquarian researches. And wlien,/^® lany'-^^^a, and these deposits werethesubjeot of Berthollet'-; 
alaraii, they were ordered to open the squareiEhd give fims.paper on chemical af^ty and mass action, 
the learnt party, moimted on asses, w^'i^eir read before the Cairo Inrtitute. The complete 
instruments and Wga^e, safe footing wijjh, they theory was published in the tamom Essai de Btatigi'e 
used to reomve it ydwi^militMy jests : “ for the in 1803. 



» d^onstratkw^o^th?t>ite'Shk^^to^ ' £ Jeto Aatome OiaM^^ 4« 

magicians, aiid Bonaparte, ’wdS^s usual^eadi^ ' *® stm to be found in chemteW 

to draw advantage from oiroumstanoes, determined di^eriw , 

too™,. So^„, :£SI Sji.j'r. l.i" ,L“‘«”F<'"^- 



mations of liquids, electrical commotions and i i -. - 

galvanism occasioned in them no surprise Thev white lead, 

watched our clever chemist with impeiiurbab^ cop^m and ot^r^chemical products. He devised 
calm.” And when the demonstration was^concluded f’^**’®***®^ a»»d application 

the Sheik, El Bekri, informed the inW^ter tWt ' madder root, and was the author of 

it was very fine; '* but ask him,” he said^" if he can ^ 7 ^ applied chemistry (TevrUure du coton, 

si.. ^ & Si4*srfeiz aiTnkSss 

at mvitetion of the Ciommittee of Public Safety, sewnded 
by the entreaties of his friend, Berthollet, Chaptal 

uOVOliea himReif tn rtroranioinrv _ji__ -v 


- ---**v/av a 

BorthoUet shrugged his shoulders. “ Then in xna 

Thertandardofpof^sl*nalcomittencefor'^)$ckM dev^^W^lf^”^ Wa friend, Berthollrt, Chapta 
has alwa^bpntigh in Egypt; fo needs both courage ThirSfcwf®’'* 

and dciU Tvho will claim succession to Moses and S ^anW+bB\+i7,f t 

Hermes Tnsmegistos, or maintain the traditions of ‘ ' i for he had been 

Memphis and Alexandria. . Imprisoned once as a leader of the southern Girondists, 

BerthoUet’s services ultimately gained him the Eomnder'*^in^n^*^^ before 

Honour.^aifd hTb^me ! had not 


( TOSS of the Legion of Honour, and he became a 
Senator and Count under the Empire. 

Bonaparte became First Ckmsul towards the end of 


his services been necessary to the Jacobins. 

(chaptal ^ame a member of the Institute in 1799 
1799, and in organishig his“^.:dmii;i;=^ the CouncU of Stete in the follow^ 

Laplace as Minister of the Interior. Laplace’s studies with the First Coii^ 

in mathematical astronomy, his nebulw hypothesis of^tbALucien as Minister 
his theory of capiUarity aid his proof S sound-’ 

waves are propagated under adiabatic conditions ^*h the 

form a sufficiently imposing monument in the temnln ^ the Iptitute m 1803, and with the 

of science : but as a mmister he was a failure Bouiri. NarinnlTl^H ®i ^^^^nragement of 

held a hi^^^mion of his talents. His. appointment 


to the 
to scienCeJ 


, •/ - V -—*■ ■‘P—vr*i*a«3 CWAU. LmJ« • 

anointment “ education, public -forks, and the iraproveii^t 

lUfS’ZiSs, 

As Napoleon developed his system, he no longer 
wanted men of independent mind. He wished 
everything to be under his own immediate cognis-. 
anoe. As ^aptal puts it*: “ He needed v^ets. 

eetutsellors. His ministers were merely head 
Clerks. ’ Chaptal was by no means this kind of 
man, and in August, 1804, two months after Napoleon 
Laplace indeed w^tedta‘;h7eph7m;miM alWW tb^T"*’’ ^ his resignation, 

of administration. Of Ws mLteri7 ™ll™ 

^apoieon accepted the resignation, but nominated 


;ry of the Interior was a complfment paid 
. >ut it WM not long before the First Consul 
repented of his choice. Laplace, so well adapted lor 
science, displayed the most inconceivable mediocrity 
111 adimnistration; as if his mind, constructed to 
grasp the system ot the universe and to in’ erpret the 
aws of Newton and Kepler, could not descend to the 
level of matters of detail nor apply itself to the duties 
of tho deps-rtment witli which he was entrusted ” 

T.>lv^)n.rm _ A-.1 • .S • 


of administration. Of his miniaterial colleagues, 
( '.amot set a high example of integrity in public life ; 
I lillAVFA.nrl liaa Taf’f. ISO n __j. ^ a r_ 


II-j r V* lil puUUU Ult3 ; 

lalieyrond has left us a few epigrams and a reputation 
or political agility ; while Cambac6rte was famed for 
iho excellence of his dinners. But what permanent 
fniits have their labours given to posterity ? Te.nuta 
I'l'c.emcrunt conmimti in ventos. Laplace has rendered 
iiunianity a more enduring service, and can say, with 
Horace, Monunienium feet acre perenniua. 

Laplace was snpersi^ed after a ministry of six 
w eoksj and nominated to the Senate* He and the First 
onsul, each the most eminent living man in his mitier, 
lad a cordial regard for each other. The Statesman 
lave the scientist the Cross of Honour, and the scientist. 
Ji'd icated his Mfe^nique c&eatd to the statesman. 

After a short period uiuler Lucien Bonaparte, the 


u* * 4.1. c*\r —7 wuv iiuiumai/ea 

nim to the benate, whore his scientific knowledge 
and expenence continued to be of great use. MdnevaL 
the Emperor’s Secr&aire dc PortefeuiUe, says in his 
^moira : I have heard Napoleon complain that 
fnis mmister did not s^k opportunities to talk to 
lum . . and did not inform him often enough of 
to9 busmess of his, department. Perhaps the 
EmTOror was yielding to certain prejudices mspited 
by the rwoUection of his unsuccesrful experiment 
m entrurtmg the same ministry to LaplMO 
and he thought it was a bad thing for savants to 
be diat^^ from their studies, and that they 
®'"'6 to devote thimselves entirely to the 
multifanoua details of eKhninistration, . , How- 
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ever, this was not so in the case of il. Chapfal, who 
was a practical savant. For the rest, he continued 
to be treated with great regard by Napoleon, who 
constantly gave this distinguished scientist the 
proofs of appreciation of his tSents.” 

Chaptal rejoiiied the Emperor during the Hundred 
Days, being made director-general of agriculture, 
commerce and industry. His declining years were 
spent in agricultural pursuits at Chanteloup, where 
he enjoyed the socictj'- of his friends Laplace, 
BerthoUet and Monge. 

After Trafalgar, it became of the first importance 
to make France as nearly as possible independent 
of overseas products. A Council of Commerce and 
Manufactures, of which Chaptal was a member, 
was formed to advise on this problem. Strenuous 
efforts were made to find substitutes for indigo, 
cotton, cane-sugar, coffee, quinme and the like, and 
large rewards were offered to inventors. Chevreul, 
then assistant to Vauquelin at the Museum of 
Natural History, carried out one of the earliest 
researches of his long career on the colouring-matter 
of the wood plant {Isatifi tinctoria), with a view to 
restoring it to the position in the dyemg industry 
from which Indian indigo had ousted it. 

Coffee, so extensively used in France, was very 
difficult to replace. Tisanes of various herbs were 
an alternative rather than a substitute. The annual 
report of the Institute in 1814 mentions that an 
ii^sion of the roasted seeds of the yellow flag (Iris 
pseudacorus) is recommended, and is said to possess 
febrifuge properties which moke it a possible sub¬ 
stitute for quinine. Other roasted seeds and roots 
had been tried, but the report finally admits that 
“ the drinks so obtained resemble coffee only in 
their dark colour and bitter taste.” 

The scarcity of sugar yas the most keenly felt 
of all privations, Proust, the famous defender of 
the Law of Constant Proportions against the attacks 
of BerthoUet, had discovered grape-sugar while 
workmg in Madrid in 1799. As the overseas markets 
for wines were cut off, an alternative use for the 
grapes was welcome ; and a member of the Institute 
named Parmcaitier published in 1811 directions 
for purifying grape-juice and preparing a sweet 
syrup from it. Proust received tno Cross of Honour ’ 
and a considerable sum of money from the Emperor. 
The reward was clearly well deserved, but public 
opinion at that time was unaccustomed to seeing 
honours conferred for any but military and politicfd 
services, and the learned pharmacist seems to have 
incurred some ridicule in the press : 

“ Pour avoir compose 

De sirop do raisin trois ou quatre topettes, 

Mon vieU apothicaire est mis dans les gazettes ! ” 

The existence of sugar in beetroot had long been 
known, and the first beet-sugar factory had 
started in Silesia under the patronage of th^K^^' 
of Prussia in 1799. The Institute therefore ap^BK^ 
a committee to inquire into the production m 
from beet and other vegetables. This commiti®, 
which included Chaptal, Fourcroy, Guyton de 
Morveau and Vauquelin, published in 1811 ‘'Instruc¬ 
tions pour extraire le sucre de betterave.” The 
firut successful French manufacturer was Baron 


Delossert, one of the leading industrialists of th« 
day, and a member’ of the Council of Commerce 
On hearing of the success of Delessert’s process 
the Emperor at once rode off with Chaptal to the 
factory at Passy. Having examined everything, 
he took off his own Cross of Honour and fastened it 
on Delessert’s breast. Under the drastic protection 
of the Continental System the industry grew apace; 
but at the Restoration, the market being suddenly 
flooded with the West Indian product, many factories 
were closed, 

Napoleon recalled with pride at St. Helena that 
he h^ established a system of technical education 
to supply the needs of industry. Prom his technical 
colleges, ho said, “ hundreds of able chemists went 
to the different manufactories. In each of them 
I caused a person well-skilled in chemistry to reside. 
In consequence, everything proceeded upon certain 
and established principles, and they had a reason 
to give for every part of their operations, instead 
of the old vague and uncertain mode.”t The 
provision of teachers for the technical colleges was 
the function of the Imperial University, which was 
created in 1806, and placed under the control of a 
council of eminent savants. These educational 
measures were drawn up and piloted through the 
Corps Ligislatif by the Comte de Fourcroy, director 
of public education under the Ministry of the Interior. 
Fourcroy, like Chaptal, was not only a chemist 
but an efficient minister. Lideed, his work in 
organising the educational system, successively 
\mdor the Convention, the Consulate and the Empire, 
is a bettor title to fame than his chemical work; 
for, although he turned out a great bulk of research, 
chiefly in collaboration with his pupil and friend 
Vauquelin, much of it was superficial and hasty. 
He was an excellent teacher, however, and his 
lectures on chemistry at the Jardift des Plantes 
drew large audiences. 

Professor Volta, of the University ouTavia, in¬ 
vented his electric pile in the year 1800, and the 
First Consul invited him to come to Paris and 
demonstrate some experiments before a committee 
of the Institute. In spite of his load of adminis¬ 
trative work and the peace negotiations with 
England, Napoleon insisted on being present at the 
session when Biot presented the committee’s report, 
and on his proposal a gold medal and a sum of 
money were awarded to the inventor. 8o struck 
was he with the importance of Volta’s work, that 
he created an annual prize of SOOOfr. for the en¬ 
couragement'jof studies in the science of electricity 
and galvanism, This prize was qwarded to Davy in 
1808 for his work on electrolysis of solutions, and was 
divided in 1809 between Gay-Lussac and Thdnard. 

Napoleon was similarly interested by Chladni’s 
observation that sand spread on a metal plate 
forms regular figures when the plate is set in vibration. 
After seeing the experiment he desired the Institute 
to offer a prize, open to all the scientists of Europe, 
for a mathematical theory of the phenomenon. 
There appeara to be no record that this prize was 
ever awarded. 

t Napoleon in Exile. A Voice from St Helena. B, E. 
O^Meare, 1822. 
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in tife 3 ^r 1802 In^iiute vWa^ charg^ to 

present to the Council of State a report on t£e pro¬ 
gress and condition of science, literature and art 
since 1780. Owing to the war, the report was not 
presented to the Emperor until 1808. The deputa¬ 
tion of the class of science was admitted first into 
the Imperial presence, and after an introductory 
speech by the president Bougamviile, the secretaries 
Delambre and Cuvier read the reports of their 
respective sections. These reports give a striking 
picture of the foundations of modem science in the 
making. 

Delambre, for the mathematical section, dealt 
Avith the measuremerib of the arc of longitude on 
w hich the metric system is baaed. He was himself 
responsible for the northern half, from Dunkirk to 
llodez, and his colleague M6chain for the rest as far 
:us Montjouy, near Barceloiia ; a further extension to 
ihe Balearic Isles was carried out by Biot and Arago. 

Cuvier then gave an account of the advances in 
physical science, of which may be briefly mentioned : 
bavoisier’s theory of combustion; the work of 
Dalton and Gay-Lussac on thermal expansion; 
Berthollet’s theory of affinity arid mass action; 
llauy’s proof of the uniformity of corresponding 
angles in crystals ; the discoveries of Galvani and 
Volta, and Davy’s applications of the voltaic pile; 
.lenner’s discovery of vaccination; the application 
of clilorine to de^roy “ germs of contagion ” by de 
Morveau; the analytical work of Fourcroy and 
Vauquclin on vital products. 

'I’he Emperor replied briefly to the deputation, 
as.suring the Institute of his support. “ The well-teing 
of iny peoples and the glory of my throne,” said ho, 
■■ arc alike interested in the progress of science.” 

Mcneval, who was present on this occasion, says 
that “ the Emperor remained struck by the eloquence 
and clearness of ideas of M. Cuvier, who spoke 
iiiicntly for several hours. Suspending the rule which 
he had imposed on himself, of not distracting learned 
men from their studies, Napoleon made M. Cuvier 
.tfaster of Requests in the Council of State, and gave 
him a high appointment in the Imperial University.” 

Cuvier, whose first paper on palaeontology had 
appeared at the opening of the Institute in April, 
t7!Mi, was in fact mode a Councillor of the University, 
and later pomicillor of State. 

It has been mentioned above that the Emperor 
liocame increasingly reluctant to hear any opinion 
Imt his own on administrative matters. His con¬ 
tempt for men in general, the habit of defqjotic power, 
and his confidence in his star, made it useless to 
ohVr advice directly, however good the arguments 
liy which it was supported. But he was always 
iiniro receptive towards scientific men. He welcomed 
their conversation; he was always aUvo to .the 
])<i.s,sil)ilitic8 of their work, and ready to encourage 
research. The following anecdote, recounted by 
Ch;i|)tal himself, shows Se circumspection necessary 
i'l a|)proachmg him, and at the same time proves 
Ids real regard for soientific work. The celebrated 
lhu,s,sian scientist and traveller, -Alexander von 
Humboldt, h^ settled in Paris in 1808, and the 
Bmperor suspected him of being a spy, “ One day 
he ordered Savary, Minister of Police, to have him 


removed from Paris within 24 hours. The order 
was coirimunicated to Humboldt, who at once came 
to me and asked , me to speak to the Emperot op his 
behalf. I went to the soiirio at the Tuileries; as 
usual, the Emperor drew me aside to converse. 

“ What is there now in the scientific world ? ” 
ho asked. 

“ Nothing,” I answered, “ and were not M. Hum¬ 
boldt publishing his travels in Central America, we 
should be in a state of complete stagnation.” 

“ These works are very important, very important?” 

“ They could not be more so. M. Humboldt is 
master of all the sciences, and when he travels, 
it is as if all the Academy of Science went too. It 
is astonishing that ho has been able to collect in 
three years all the material on which he is working 
in Paris. Moreover ho has adopted our country; 
he publishes his work in our language, he employs 
our engravers, our artists, our printers.” 

“ Does he not also engage in politics ? ” 

“ His reputation brings him into contact with 
many foreigners, who come to see him ; but I have 
never known him concern himself with anything 
but science.” 

“ You think ho is necessary to France ? ” 

“ There would be general regret if he chanced to 
leave us.” 

Napqleon called Savary, and ordered him not 
to put into execution the order which he had received 
that morning. . . . “ If I had appeared to be aware 
of the step he had taken, and had spoken to hii& 
on the subject, 1 should have obtained nothing.” 

Napoleon’s predilection for science was not entirely 
a white passion. It was made subservient to aggres¬ 
sive political designs. But whatever his ultimate 
motives were, we must ascribe to him this merit, 
that he was the first great monarch to give science 
its true place as a factor in human fife. Others 
before him had indeed patronised science. 'Ihe 
Academy of Sciences under Louis XIV. and XV. 
was an appendage of tho Court, and the Court 
took an interest in the little tricks and wonders of 
science, just as it did in Madame du Barry’s Indian 
dwarf or a new ballet. Frederick the Great liked 
to surround himself with learned men such as Voltaire 
and Lagrange, not so much because their knowledge 
was of value to the State, as because they gave an 
intellectual lustre to his Court. British monarchs 
would sign charters allowing a Society or an Institu¬ 
tion to call itself Royal; but it is to be feared that 
their interest evaporated with the ink. 

Those rulers cannot, of course, be blamed for not 
seeing beyond their generations. They liveti for 
the most part when physical science was as yet in 
its childhood. But Napoleon came at a time when 
it had begun rapidly to prove itself, and was prepared 
to play a fundamental part in civilisation and 
progress. He encouraged it to do so. His Legion 
of Honour was open to soientific, as well as military 
and political, achievements. His keen and enlight¬ 
ened interest in the advancement of science and his 
respect for scientific men arc in refreshing contrast 
to the ruthless combativeness and self-will of the 
rest of his career t and under his rule science enjoyed 
a prestige which it had not known before. 
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A STUDY OF THE DEStiUCTh^ Distlt^^ 
LATION OF COAL 

In tho first of a series of Cantor Lectures delivered 
at tho Royal Society of Arts on February 20, Mr. 
E. V. Evans considered tho question of coal con¬ 
servation from the vieivpoint of a chemist in the 
gas industry. After indicating the particular con¬ 
ception of eflSciency which tJie gas manufacturer 
may acquire from a study of methods adopted in 
the chemical industry, he demonstrated that caf- 
bonisation as practised in the gas industry is not 
the wasteful process which the pure chemist has 
often believed it to be. One ton of coal containing 
300 therms will yield about 72 therms, of gas of 
560 B.Th.U. per cb. ft., 17 therms of tar, and 199 
therms of coke. Tho process loss will be 12 therms. 
Under conditions of low-temperature carbonisation 
the coal will yield about 36 therms of gas of 1090 
B.Th.U. per cb. ft., 26 therms of tar, and 223 therms 
of coke; rmder these conditions the process loss 
will bo 16 therms. 

Low-temperature coke contains about 9-3 per 
cent, of volatile matter, and this represents about 
29 therms of tho potential volatile matter of the 
original coal which is subsequently burned in the 
household fire as a gas of low calorific value. It 
would apxKsar that, if the process of low-temperature 
carbonisation is to bo as remunerative as that of 
high tomi>erature, the consumer of the solid fuel 
must bo prepared to pay for practically the whole 
of tho potential volatile therms at their true gas 
price. If these potential volatile therms be ad&d 
to those actually obtained in low-temperature 
carbonisation the result is not materially different, 
from that obtained in high-tomx)erature practice. 
Thus tho low-tomperaturo process is not superior 
from the -[vnnt of view of efficiency ; it is simply 
a different distribution of the thermal energy of the 
original coal, and may bo considered as a high tem¬ 
perature process arrested. 

The secret of preventing wastage of gaseous 
therms and of conserving tho energy of the original ' 
coal lies firstly in the possession of a well-designed 
retort house maintained in the highest possible 
state of efficiency and repair. Improvements which 
may be obtained as a result of laboratory investiga¬ 
tion are of slight importance compared with tho 
wastage that may occur owing to imperfect working 
conditions on a large scale. The results of working 
under known imperfect conditions have been 
examined in some detail in an experimental plant. 

Particulars were first obtained relative to tho 
volume, calorific value, and analysis of the gas 
evolved from hour to hoiu when a tyjacal Durham 
coal was carbonised under standard conditions. 
One of the outstanding observations was the^rge 
volume of gas of verjr high calorific value (||||yed 
during the first few minutes after charging l^rcoal 
■ into the retort and this led to the applicatiofe of. a 
higher vacuum during the early stage of the car¬ 
bonising period for the purpose of preventing decom- 
i -po^tion of the unstable hydrocarbons evolved during 
' Miis period. An initial vacuum of f 8 in. water . 

, gati^ gri^uaAy xeduce(^.|imtii a normal vacuum 


was reached at-^tne bnd of fiie fim'hauf.'. 
these conditions a laiwr volume of gas pf lowe^* 
calorific value was made, bqt there was no appartolf 
. increase in the yield of gaseous therms. ? 

In other experiments the normal vacuum of A in/ 
was reduced to level gauge for 10 minutes during 
each hour in order to reproduce thb conditions 
under which a retort is wprked in actu^ practice 
when a proportion of the .retbrts 'connected to "a 
common retort-house governor ' is charged with 
fresh coal eaefi hour, There was a definite, indent 
in the volume curve when the vacuum was reduced 
and immediately afterwards the caloriflo value of 
the gas rose appreciably. ,^ain the thermal yield 
of gas was not materially afiMted. 

The results obtained when ckrbonirihg coal in a 
^ort in tho crown of which there was a hole i in. 
in diameter were, howevm, fundamentally different. 
With a uniform vacuum of A in. throughout .there 
was evidence that the rich gases were being lost 
through the hole dining the early stages of the 
carbonising jieriod. During tjfie later stages there 
was a more rapid evolution of gas due to the influence 
of the furnace gases pulled into the retort. The, 
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calorific value of the gas was reduced materiallv, 
but it was noteworthy that the manufacture of gas 
was prolonged over a longer period owing to the 
manufacture of producer gas,. In this case the 
thermal yield of gas was sli^tly increased, but it 
was very difficult to detern^e what was the yield 
of true coal gas owing to the^mclusion of tlje producer 
gas reaction. It was estimated from tho gas 
analyses that about 2 th/rms of coal gas (per ton 
of coal) had been replaced by producer gas therm <. 
Superior resul'ts might be obtained by continuing 
the process and increasing the quantity of producer 
gas forined. Were it desired, however, to mix 
producer gas with coal gas for the purposepf dilution 
it wnuld be more economical to manufacture tliis 
gas in a pr^ucer and to add it under control. 

The admission of air to .the retort at a point 
corresponding to that at which the^flarnace gasen 
were added resulted in the destruction of ^out 
6 therms of true coal gas as a result of combustion, 
^is Ic^ was partly counterbalanced by the 'forma¬ 
tion of producer gas to the extent of abou^ 2 therm.s. 

The admission of air throng the door of the 
retort resulted again in the loss of rich gas by leakage 
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ga« >'®«^ the later erUges/ In - this ■ (Siso'th^’^4he principle of condenaing, as comj»Jw!?^sy^, 8a; 


was evidence that hydrogen had been btirrtt in the 
ascension pipe of the retort | in was not^orth' 




17-18 per cent, for the most mo<fom siiite^wi 


statiim at 3601b. pressure and 700°!’. superb^ 
This is, of course, a complete revolution in stwi 
^ practice, and in fact, enables an efficiency to 1 
to illustrate the results obtained.?: A f: obtained from ra\f cpal almost equal to the Bies 
model” is illustrated in Fig.»,l/v!.The'”;,e^ expensive oil. Secondly, for the fir 

height^represents the rate'nt which gw if eyblyod,;; ti we have a successful large-scale production i 
the width, balorifio’vvalue, 'and'the:'lon^h, ti critical temperature, that i 

Thus the volume representes the yield of gas in about 706® T, (376° C.), equivalent to 32001 


that the oxygen content of the ga*f was not ino 
A feature,*^ the lecture was the number of models 
exhibited 
‘ thermal 


therms. The example illustrated 


the effect 
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Ilf reducing the normal vacuum to level gauge each 
lioiir when there was a hole in the retort. The 
in.uked effect upon the volume and calorific value 
Ilf the gas is realised at once by an inspection of 
lliis model. 'The volumes of the several constituents 
Ilf tlie gas are shown in the curves reproduced in 
Fig. 2. In the analysis model the plan is a repro¬ 
duction of the analysis curves and the height repre¬ 
sents oalorifio value. Thus by dissection of the 
imidcl the contribution of each constituent of the 
gas to the therm yield at any stage of the carbonisa- 
Hciii Is clearly demonstrated. 


STEAM GENERATION AT THE CRITICAL 
TEMPERATURE 

THE BENSON 3200 lb. PRESSURE BOILER 
(From a Corrotpondont) 

diic Benson 3200 Ibi pressure steam generator or 
coil “ boiler,?’ the int^li^n'bf Mr. M. Benson, of the 
Benson Engmeerihg Co., Ltd., 109, Kingsway, 
Lmdon, W.C. 2, which, it is understood, has now 
liccn put into operation with great success at Rugby, 
possesses extraordinary interest for the chemist and 
Oio chemical engineer. In the first place it means 
tliat jiower can be generated from coal by means of 
steam in lo^ power.stotionB at an overall efficiency «.f m^ 


pressure. The 'most familiar example to the chemi 
' of critical temperatures of liquids is the use of carbe 
j, diojdde in a thick glass tube, and it may be remei! 
;?'bercid that this phenomenon was first observed i 
long ago as 1822-1823 by Cagniard do la Tour, ai 
much work on the subject was also carried out 1 
Faraday {Philosophical Tratisactwns, 1823 and 1846 
If liquid carbon dioxide contained in a glass tube 
slowly; heated it expands and then at about tl 
critical temperature (in this case 88-7° F.), tl 
definite meniscus of the liquid begins to get indistini 
and suddenly vanishes, the whole of the liquid havir 
been converted into a gas at the same volume. Tl 
exact difference between a,liqmd and a gas at tl 
same volume is not known and is presumably som* 
thing to do witii molecular complexity. 

In the "Benson” generator water is converte 
in the same way into steam at the critical tomperatui 
of 706° F., that is, the whole mass of the water in tl 
coils is bodily changed into steam at the same volun 
without the absorption of any latent heat, since tl 
volume remains the same, about three times tl 
original water at 60° F. It will be obvious that t 
no latent boat is absorbed, and this figure, of cqurs 
diminishes in proportion to the rise in pressure ( 
can be seen on consulting the steam tables, there 
no ebullition or “ boiling,’’ that is, the sudde 
conversion of small particles of water into compan 
tively largo bubbles of steam, the energy require 
for tMs morease in volume constituting the ktei 
. (lost)' heat. It is esil these highly ingenious Uni 
that the essential trouble of the small-bore cc 
steam-generator has been overcome, the fact the 
because of the absorption of latent heat and consi 
quent ebullition the water will not stop in contcu 
with the sides of the tube, and the generation ( 
steam is spasmodic and apt to bo explosive. Tl 
generation of steam at the critical temperature ha 
of course, completely eliminated this difficulty t 
that narrow-bore steel coils can be used which w1 
withstand ahnost any pressure; in ,fact, we m 
informed that the present installation has been teste 
hydraulically to 6400 lb. pressure. 

The actual installation at Rugby, which is only or 
of a number of different arrangements possibl 
consists of pnerator coils of Jin. steel tube, Jii 
thick, placed to a h^ht of 8 ft. 0 in. round an inn< 
vertical cylinder of firebrick. This is surrounded h 
an outer easing pf lighter refractories and a supe 
heater, oonsistiug of similar coils is placed on the to] 
the whole installation having overall dimensions < 
17 ft. Oin. and 7 ft. Oin. wide. Distilled Vater 
passed in contihuously at tkq bqftom of' the ooU h 
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working at 3200 lb. pressure, the evaporation on 
the trials being about 8000 lb. per hour, although 
lO.OWlb. is the normal figure and is caifily obtained. 
The installation is heated from the bottom by means 
of a,n oil blast flame with heated air, simple for con¬ 
venience in ap experimental unit, and, of course, 
pulverised fuel or gas would do equally well. The 
water as it travels upwards through the coil is 
gradually raised to a higher and higher temper¬ 
ature, until when 90 per cent, of the total length 
has been traversed the critical temperature of 
steam 706° F. i.s attained the pressure being, 
of course, all the time 3200 lb. At this point the 
whole mass of the water in the coil, three times the 
volume when at 60° F., as already stated, is bodily 
and quietly converted into steam at the same volume 
without the absorption of latent heat, and therefore 
without ebullition. For the remainder of the travel 
ui the coil the steam is then very slightly superheated 
to 720° F., and subsequently passed through a reduc¬ 
ing valve, during which the temperature is lowered 
to 620° F. and into the superheater, being finally 
discharged from the latter at 1500 lb. pressure, and 
860° F. It will then be used in a small high-pressure 
turbine, running at 20 -26,000 revolutions xwr mniute, 
exhausting at 2(X> lb., generating 350 kw. m the 
process, into an ordinary condensing turbine, giving 
a further 9<.)0 kw. down to 29 in. vacuum. 

The enormotia economy to bo obtained by working 
at 1.500 lb. and 850° F., will be apparent on studymg 
the heat entropy or Mollier diagram, and in the 
chemical industry still further substantial economies 
would bo possible by using exhaust steam from the 
second turbine at, s<aj% 40 lb. pressure for heating and 
process work, or using one special timbine from 
1500 lb. and 850° F., direct downi to 40 lb., and little 
or no superheat. Further details will, therefore, be 
awaited with interest, as the work unque.stionably 
represents a complete rcvolutidn in steam practice. 


GRAPHITE AS A METALLIC MODIHCATION OF 
CARBON 

The metallic character of an element is deter¬ 
mined mainly by the presence of free electrons, 
which enable the element to conduct electricity 
without an accompanymg transference of matter, 
make it a good conductor of heat, and produce its 
opacity and metallic lustre. In all these respects 
graphite is definitely metallic in character. It is 
highly opa(iue and lustrous, and reflects light without 
appreciable selective ab8orj>tion ; its electrical con¬ 
ductivity is greater than that of mercury, and the 
temperature co-efficient is the same in sign and 
magnitude as that of the majority of pure metals; 
its thermal conductivity at high temperatures is 
even greater than that of the metals. Chemically, 
also, graphite resembhjs the metals in b^g insoh^ie 
(without pronounced chemical change) iq wsblvAts, 
with the exception of molten metals. Th^TOCt^fMce 
even extends to the power po.ssc.ssodTly ^mimite 
of yielding the positive C' • • • ion in ^fficien^con- 
centration to be electromotively actlvei^^Am. 

Feb. 27, 1924.) 


FORTHCOMINCi EVife 

Mot. 7. Society of Chsuioal lunusTaT, Chemical 
Engineering Group, the Engineers’ Club, 
Coventry Street, W. 1, at 4.30 p.m. “ Ad¬ 
sorbents: With Special Reference to Silica 
Gel,” by Prof. E. C. Williams. “ Activated 
Carbon,” by Major V. F. Gloag. Dinner will 
be held at 6.45 p.m., and at 8 p.m. discussion 
on the two papers will commence. 

Mar. 7. Royal Colleqb or Science Chemical Society. 

Annual dinner at the Imperial College Union, 
Prince Consort Road, 8.W. 7, at 7.16 p.m. 

Mar. 7. Society or Chemical iNnusTBY, Maneheeier 
Section, the Textile Institute, 16, St. Mary’s 
Parsonage, Manchester, at 7 p.m. “ Some 
Chemical Qualities of the Living Cell,” by 
Prof. P. Gowland Hopkins. 

Mar. 10. Royal Society of Abts, John Street, Adelphi, 
W.C. 2, at 8 p.m. (Cantor Lecture.) ” A Study 
of the Destructive Distillation of Coal,” by 
E. V. Evans. 

Mar. 10. The Ckbamic Society, Central School of Science 
and Technology, Stoke-on-Trent, at 7.30 p.m. 
“ Improperly Pugged Clay, and its Effect on 
(a) the Wage-earning Capacity of the OiJora- 
tivo, and (b) the Loss by Defective Ware to the 
Employer,” by A. Hollins. 

Mar. 10. Biochemical Society. Annual General Meet¬ 
ing, the Lister Institute, S.W. 3, at 4.30 p.m. 
(1) “ Demonstration of Method for Investigat¬ 
ing Calcium and Phosphorus Metabolism in 
Rats,” M. A. Boas. (2) “Variations in 
Growth-Promoting and Anti-Rachitic Value of 
Milk from the same Cow kept under Varying 
Conditions of Light and Diet,” E. M. Luce. 
(3) “ Influence of Diet and Management of the 
Cow upon the Calcium and Phosphorus Reten¬ 
tion of Rats Fed upon the Milk,” M. Boas 
and H. Chick. (4) “ The Possible ncance 
of Hexo.sephosphoric Esters in^Ossmeation: 
Part II. Tiie Phosphoric-Esterase Ossifying 
Cartilage,” R. Robison and ^K,;/M. Soames. 
(5) “ Part III. Tlie Action of^^i^one Enzyme 
on the Organic PhosphorifS* Compounds in 
Blood,” H. D. Kay and Ri. Robison. (6) “The 
Effect of Insulin on Phosphoric Esters 
Present in Blood and.Muscle,” H. D. Kay and 
R. Robison. 

Mar. 11. Institution of^^tboleum Technologists. 

Annual General Meeting at the Royal Society 
of Arts, John Street, Adelphi, W.C. 2, .at 
6 p.m. Address to be delivered by H. Bar¬ 
ringer, M.I.Mech.E. 

Mar. 11. Royal College of Science Chemical Society. 

At 5 p.m., “ Colloids,” by H. D. Murray, B.A. 

Mar. 12. Institution op Civil Enoinekbs, Great George 
Street, Westminster, S.W. 1, at 7 p.m. Bis- 
cus.sion8 on “ COa Recorders,”, introduced by 
C. E. Stromeyer, and " Tlie Practical Testing 
of Steam Boilers,” introduced by R. H. Parsons. 

Mar. 12. Royal .S’ociety of Aets, John Street, Adelphi. 

AV.C. 2, at 8 p.m. “ Personal Recollections of 
Some Notable Scientific Men,” by A. A. Camp- 

U.-1I i_ YA r* n . x 
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Uar. 12. '&« ifKtmns or Mxtu. 8, .itinuol General Meet- 

and 13. ing, the Institution of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W. 1, commencing ^ 
at 10 a.m. and concluding at S p.m. each day. 
The following papers wiU be submitted:—(1) 
The Relation Between the Tensile Strength and ^ 
the Electrical Resistivity of Commercially Pure 
Copper,’’ W- E. Alkins, (2) “ The Brittle 
Ranges in Brass as Shown by the Izod Impact 
Test,” 0. Bunting. (3) “The Cadmium-Lead-. 
Zinc System,” M. Cook. (4) “ The Relative 
Corrosion of Zinc and Lead in Solutions of In¬ 
organic Salts," J. Newton Friend. (5) “ Beter- 
mination of the 'rhermai Coefficients of Expan¬ 
sion of Some Commercial Metals and Alloys,” 
J. Newton Friend. (6) “ Copper-Zinc Alloys 
which Expand on Solidification,” K. lokibe. 
(7) “ The Equilibrium Diagram of the Copper- 
Tin System,” M. Isihara. (8) “The Constitu¬ 
tion of the Alloys of Copper and Cadmium,” 
C. H. M. .lenkins. (9) “X-Ray Studios on the 
Copper-Aluminium Alloys,” E. R. G. P. Jette 
and A. P. Westgren. (10) “ Tho Tensile Pro¬ 
perties of Aluminium at High Temperatures,” 
T. Martin. (II) “ The Investigation of a 
Fatigue Failure of Brass 'Tubes in a Feed Water 
Heater—with a Consideration of the Nature of 
Fatigue,” W. E. W. Millington and Prof. F. C. 
Thomp.son. (12) “ The Effect of Casting Tem¬ 
perature on the Physical Properties of a Sand- 
Oast Zinc-Bronze,” F. W. Rowe. (13) “ The 
Alpainium-Copper Alloys. Alloys of Inter- 
intdiate Composition,” 0. Stockdale. (14) 
Noth on the Effect of Cold-Drawing and Anneal- 
on Some Electrochemical Properties of a Low- 
Tin Bronze,” H. J. Stuart Wilson. 

Mar. 14. Society of Cbexiical I.'snosTKY, South Walet 
Section, the Technical College, Mount Pleasant, 
Swansea, at 7.15 p.m. Joint discussion with 
the Faraday Society on “ Slags and Fluxes in 
Melting and Refining, with Reference to the 
Problems of Slag Inclusions.” 

Mar. 17. Biuminoham Univkbsity Chemical Society, 
the Chemical Lecture Theatre, Edgbaston, Bir¬ 
mingham, at 6.;)0 p.m. “ Ionisation in Non- 
Aqueous Solvents,” by H. L. Wormell, B.Sc. 

Mar. 17. Institution of the Rubdeh Industky, Man¬ 
chester Section, Midland Hotel, Manchester, at 
7.30 p.m. “ Selling Rubber Goods,” by Capt. 
E. £. Buckleton. 

Mar. 17. Institution of Electrical Enoineehs, Savoy 
Place, Victoria Embankment, W.C. 2, at 
7 p.m. “ Illuminating Engineering, its Appli¬ 
cation and Value to tho illectrical Industry.” 
Di.seu3sion to be opened by Messrs. L. Gaster 
and J. S. Dow. 

Mar. 18. Society of Chemical Industry, ’Birmingham 
and Midland Section, the University Buildings, 
Edmund Street, Birmingham, at 7.16 p.m. 

“ The Fermentation of Cacao,” by A. W. 
Knapp. 

Mar. 18. The Hull Chemioal and Enoineeihno Society, 
Hull Photographic Society’s Rooms, Grey 
Street, Park Street, Hull, at 7.45 p.m. 

“ Anthracene and its Derivatives,” by W. 
Thevenax, Ph.D. .. ; 


SOCIETY OF CHEMICAL INDUSTRY 

GLASGOW SECTION 

The fifth meeting of the session was held in the 
Institute of Engineers and Shipbuilders, Glasgow, 
on Febnia^ 22. 

Mr. W. E. Moodio occupied the chair, and a paper 
by Messrs. Walmsley and Stewart on “Notes on 
Continuous Causticising • and Cresylic Acid ” was 
read by Mr. Stewart. 

The process outlined was one in operation in the 
chemical works department of the Corporation of 
Glasgow. The various stages in the continuous 
process for the production of caustic soda from 
soda ash by treatment with lime was first described. 
Attention was directed to the reversible nature of 
the essential reaction : Na^COa-f CaiOHjj^TCaCOa-t- 
2NaOH and to tho fact that the production of 
caustic soda depended largely on the strength of 
the sodium carbonate solution. There was no 
advantage in obtaining the maximum causticity— 
a causticity of between 86 per cent, and 90 per cent, 
being ideal for the treatment of tar acids. In the 
continuous process the settling rate of the calcium 
carbonate was of prime importance and was governed 
by (o) the physical and chemical character of the 
lime used, (o) the conditions of mixing the reacting 
substances, and (c) the presence of organic impurities 
in the sodium carbonate solution. The rat© of 
causticisation was much more rapid than generally 
supposed and varied from 3 to 15 minutes, ^cording 
to whether the lime had been slaked before mixing 
or allowed to .slake in the carbonate solution. The 
temperature of the carbonate liquor was also im¬ 
portant as rapid settling was obtained with higher 
temperature. 

A full description of the “ Dorr ” continuous 
causticising plant was then given. The presence 
of organic impurities in the liquors containing the 
regenerated sodium carbonate affected the texture 
of the cake of calcium carbonate produced and by 
so doing the process of filtering. The caustic 
solution was used in tho treatment of tar oils. The 
resulting cresjdate solution was allowed to settle, 
evaporated and carbonated with the waste gases— 
containing 80—90 per cent, of carbon dioxide—^from 
the sulphate of ammonia plant. The carbonated 
liquors were allowed to settle and the regenerated 
sodium carbonate was, after settling, returned to 
the feed pans of the causticising plant. The extrac¬ 
tion of cresylic acid was next described and the 
character Of tho acid was shown to depend to a 
ci'nsiderable extent on the character of the mother 
tar. 

The liability of unrefined tar acids to discoloration 
on exposure to light was commented upon. The 
discolorisatipn in Saline solution was found to be 
due to the absorption of oxygen. It had been 
proved that on sepMating a distSlate into two frac¬ 
tions, those distilling above and below 206“ C., 
the lower boiling fraction would not, in alkaline 
solution, absorb oxygen to any extent. The higher 
boiling fraction did absorb oxygen. In works 
prMtfee > oer|^^| amqimt p|. purificat^ ^k place 
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aa Borne of the bodies ree^nsible iopHhe' diSBolora-!*'in aii#equivaWt 

tion dissolved in sodium carbonate solution, giving aqueous thalloua hj’drojdde, while the add^n ^ 
rise to a dark coloured alkaline liquid. The sub- .acetone dioarboxyhc ester to the same rea^^i, 
stances show the chemical characters of both acids in. the cold causes the i mm edi a te forination"'of .the. 


and phenols and are soluble in water, which accotmted 
for their presence in the drainage water from tarred 
road Burraoes. It was suggested that the toxic 
character, towards fish, of such drainage water 
m^it be due to these substances. 

The property, which cresylic acid possessed, of 
darkening m sunlight was detailed ond shown to 
be due to two distinct reactions. (1) A slow develop- 
meht of a pink colour—of purely academic interest, 
and (2) a rapid development of a dark red colour 
—a property associated only with certain samples 
of cresyUc acids. The mechanism of change was 
believed to be similar in the two oases. 

An interesting catalytic action of “ conditioned ” 
metals was mentioned as being responsible for the 
production of a red oolomr. Ereshly distilled samples 
of cresylic acid—of the darkening variety—turned 
red when boiled under a reflux condenser and in 
contact with a steel strip. The peculiar “ pitting ” 
action of cresylic acid upon aluminium was men¬ 
tioned. A usc’fid practical test to ascertain whether, 
or not, a sample of cresylic acid would darken on 
standing was given. An acid, which on warming 
with paraformaldehyde, did not darken in colour 
was not likely to undergo change on standing. 

An animated discussion followed and largely 
centred round the disposal and value of the “ cake ” 
of calcium carbonate formed in the cauticising 
process. It was mentioned that this waste material 
could be used as a “ filler ” for tar preparations and 
also for agricultural purposes provided that it was 
sufficiently dried and of low caustic and phenohc 
content. 

BRISTOL SECTION 

At the meeting held on February 7, a paper 
entitled “ Further Applications of Thallium Com- 
unds. I. Thallous Hydroxide ” was read by 
C. Menssies and E. M. Wilkins. 

The convenient solubilities and ease of crystallisa¬ 
tion of most organic thallous salts, the insolability 
of the iodide, and the ready solubility of the hy¬ 
droxide in water with formation of a strongly alkaUne 
solution, make a standard solution of the hydroxide 
a reagent by means of which almost any acid may 
be'titrated with simultaneous formation of a readily 
analj'sod salt. Thalloua normal adipate and pimclato 
made in this manner are described, the latter being 
more readily soluble in water than the former. 
Dilute aqueous solutions of thallous palmitate and 
oleate behave as dilute soap solutions forining froths 
on shaking, only the oleate gi'ving a froth ‘]^rma- 
nent in the cold. Thallous oleate is solnbfeu^ther. 
When salts of the alkali metals are tdC^Ij^e for 
convenient preparation information aiffllg their 
probable nature may be obtained by prenSitg the 
more sparingly soluble but generally is^ipr^ous 
thallous salts. Thus the thallous salt M salicyl- 
aidehyde (m.p. 186° -with decomposition) crystallises 
in yellow needles from a solution of sahcylaldehyde 


' crystalline monothallium salt. „ ,» 

On February 16 a successful dinner of the-^BristoL 
and South-Western Cohnties Seotidns of the Institute 
of Chemistry and of-the Society df Chemioal Industry" 
was held at the Boyal Hotel, College Greeny . 
the chairmanship of Mr. M. W. jones; sui^rtedj 
by Messrs. W. J. U. Woolcook (general managmr' 
of the Association of British Chemical Manufacturers);; 

E. D. Littlefield (H.M. Alkali Inspector), E. Heahtvell 
and R. Robertson (Bristol Gas Co.), J. BemaM- 
(manager, Notham Chemioal Works), Prof. F. Francis, 
Prof. J. McBain, Dr. T. Ho-ward Butler, Mr, A. 
Marsden and Mr. A. Wintle. . 

Following the loyal toast, the chairman re^et^ 
that Sir E. Cook had been prevented from atteiu^g 
by illness. 

Mr. R. D. Ijittlefield, in proposing “The Society 
of Chemical Industry,” outlined the history of the 
Society and said that the Society was recognised 
as the leader in all matters afieeding the interests 
of the chemical industry and of those connected with 
it. The Society had life and -vigour and so had the 
elements necessary to continue its -vigorous existence. 
In reply, Mr. W. J. U. Woolcook, after reading a 
letter in which the President, Dr. E. F. Armstrong, 

F. R.S., regretted his inability to be present, spoko 
of the progess of the Society during the pa^ year|l 
and said the Council was most anxious to obtain 
the closest co-operation between the Sections and 
the Council. After paying a tribute to the work of 
the Bristol Section, and to that of its hon. secretary, 
Mr. Marsden, Mr. Woolcook then discussed the 
need for informing the public, referring to the great 
demonstration of chemical industry and chemistry 
to be provided in the British Empire Exhibition, 
and the movement iat rapprochement between 
scientific societies. 

Prof. J. W. McBain then proposotl “ The Institute 
of Chemistry,” paying a warm tribute to its work, 
and Mr. G. S. W. Marlow replied. Dr. T. Howard 
Butler proposed “ The University of Bristol,” to 
which Prof. F. Francis responded. A musical 
programme was pro-vided. 


CHEMICAL ENGINEERING GROUP 

On February 26 a symposium was held jointly 
with the Institution of Mechanical Engineers on 
“ The Treatment of Water for Industrial Purposes.” 

In the first paper, Mr. J/P. O’CaUaghan (iesoribed 
the sedimentation and filtration of turbid river 
water for works use, illustrating his remarks by 
means of the Beckton plant, 'fliis plant, one of 
the largest in use, deals -with four million gidlons 
of Thames water daily, and consists of four sedi¬ 
mentation basins of great efficiency and eight rapid 
sand filters of the gravity tjrpe. lime is added in 
suitable proportions and -toe treated water is'allowed 
4 hours for reaction aiid sedimentation. By . this 
. means , Iigih|i and Coke 




liond^ i::W^ter board from supplying'' over lOOtf^’'-and Hopkins, and showed how the three yit^iniiUi' 
millic^'(^Is. pw annum. Mr. O'Cauaghan ■ then, .' influence growth in animals. Vitamm B .apd 1^-. 
dewsribed softening by the lime-soda process, of'-; heri were then, described, mention being made,,^. 
which he ^owed the advtmtages^-to'boiler users,’ , the , w of a very rich vitamin fraction, 1b^,' 
and softening by the Permutit neolite process. Stoii, Vitai^ C was the least stable of thef 

Mr. B. Heastie,: B,l^ 0 '.i discussed thepwf inethods,;" a deficiency of this in the diet was thd;, 

for the: purifioMon, of; watefiijiyiz.,/'distiUation, Soaluso of Murvy. Vitamin A and the deficiency;’ 
filtration, va.ter^.Sbttenind by pu^batibh, softeningdisease rickets were dealt with.' It was suggestefl;'; 
by flltfatioh'through'zebutesi arid $hh use of boiler vitamin may be of an aldehydic nature^* 

compounds. In conclusion the author considered " and contained no nitrogen., Vitamins were also of 

some importance in the vegetable world. Their 
infiuence on yeast growth" and bacteria was mCn- 
'tioned and the effect of “anximones” on plant 
•‘growth referred to. . 


SOCt£;ii DE CHIMIE INDUSTRIELLE 

On b'ebruary 11, the Fuels Group met under the 
presidmwy of Monsieur R. Etienne to discuss the 


physical purification by means of heaf, the action 
of vacuum and by electrolysis, and the elimination 
of iron.• .The extraction of oil Was treated under 
the heads of mechanical, chem.ical arid . electrolytic 
methods. ThC;’ paper was, richly • illustrated by 
numerical and other data.. . ^ 

“ Water Softening by Means oi Doucil ”, was the 
title of the contribution, by Messrs. T. P. Hilditch 
and H. J. Wheaton, .^he softening effect of natural 
zeolites was largely h surface action, so that only ^ .. . 

a small proportioh of the soda content was utilised. = refining of petroleum. 

If suitable porosity and surface could be secured, ' Monsieur A. Guiselin, member of the General 
a base-exchanging compound, cotud be made in., vPetroleum Committee, considered the necessity for 
which a much larger, proportion of the combined the scientific extraction in France of petrol and 
soda could be utilised to produce soft weter. This ■: oils from petroleum and the future of petroleum , 
liad been realised by Messrs. J. Crosfield & Sons, ' in Madagascar. The question of origin was lightly 
Ltd., who had discovered how 'to produce a complex touched upon by the speaker, who traced the neces-, 
silicate,, pontabung replaceable combined soda in sity for refining crude oils to yield petrol, para:^, 
the dried gel. ■ The dried product con- ■ lubricants, fuel oils, etc.* The first use of petroleunaai 

tained l3'3^^P«r cent. Na^O, 220 per cent. AljO,; was for lighting as a substitute for shale oil, but 
and 64-7 jper cent. SiOj; rathel’ more than 3 per : :forther uses had been developed. If, during the 
.cent, of the soda was converted into non-exchange-., ^ initial Mriod, only one quality of crude oils had been' 
able calcium silicate, and the remaining 10 per cent.: ;* available, such results coulduot hav’e been obtain^, ; 
could be completely replaced alternately by lime especially in the pihsence in those days of methods." 
and soda. In practice and if completely softened ' for separating or' modifying the constituents. It 
water were required, about 40 per cent, of the ; is owing to the many qualities of natural oils that 
exchangeable soda, of-’4'per cent; of the weight; the variations in commercial needs could be met - 
of anhydrous doucil present, was exchangeable fox'. a.t the beginning, but in 1910 there was a crisis in 
lime before the doucil allowed appreciable quantities the production of petrol which was avoided by the 
of calcium or ma^esium salts to escape. The,' exCeSs production of crude oils so that stocks of 
production and appUcation of doucil were Scribed' . bj^products grew apace. The war equalised matters 
in detail. by* the great demand for residues, but later caused 

Mr. H. W. Coulson read a paper on “The Treat- a new crisis owing to the enormous increase in thq 
ment of Condensing Water”; in which he discussed ' demand for petrol which had to be made either b^p 
the use of water contaminated ■with minute organisms/ .recovery from natural gas or by cracking, Ak ; 
and showed how the use of a minute dose—sometimes f present equilibrium had not been established, and.t 
a.s little as J part per million—of chlorine inhibited , the . refiners concentrated on the oil fields Were* 
the formation of the jelly-like deposit that was , profiting from the situation. Owing to this situation;; 
otherwisfe produced, preventing heat tran^rence, ' .bke consuming oouiitries Were affected by variations 
lausing loss of Vacuum* and entailing frequent in ;the markets in neighbouring countries ; ttnis^ 
cleaning. Experienae gained in a number of power : France, requiring small amounts of residue, had to ' 
plants indicated that there was no danger of cor-. pay highly for them because England required 

■ ■ ■ ■ ■ ‘ ■ large amount. This dependence would be less felt, 

were it possible to import crude petroleum from all, 
sources and refine' them as required. Monsieht' 
Guiselin then discussed the report of the U.8. 
■Geological Survi^ in 1021, and entioised the opinion 
' therein expie®sed that exhaustion of the worldy ’ 

. resburoes of petroleum was approaching. He then 
At a meeting of the University of Birininghafii " ^ from American literature to uphold 

(hemioal Sorietyi held m Fetomairy 18, a paper was'. ttie oop.tHtfy argument; In discussing refining, tfie < 
given by Mr. G. E. Forstiier, B.So.j on “ Vitamins j * 65)eaker poin^ out that Uie American mfioo. varied 
ilicir Chemistry and Imtmrtance to lafe.” ,,, " in weight, infi drew:., the conclusion Snit. niflning 


rnsion due to the chlorine, which, apparenrip, was 
at once abrinbed by the organic matter, in the 

water. • ■•' ' f:. . . .L. 
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crude oils refined there. He then considered the 
numerous advantages, technical, transport, economic, 
storage, of refining petroleum at the point of con¬ 
sumption. Concluding the first part of the address. 
Monsieur Guiselin discussed technical problems of 
refining, such as treatment of emulsions. In the 
second part of the address, the oilfields of Mada¬ 
gascar were discussed. These fields were discovered 
in 1899 by an engineer prospecting for coal, 
and since 1919 many efforts have been made to 
persuade the public authorities to pay attention 
to them. 

Professor L. Bertrand then followed with a paper 
entitled “ General considerations on the Bituminous 
Sands and Grits of Madagascar,” which described 
the results of a mission carried out in Madagascar 
by the speaker and Monsieur Joleaud. It was 
concluded that these bituminous deposits were the 
residues of old oil-fields which had lost almost entirely 
the lighter oils owing to the fact that the triassic 
sands of that region had been long deprived of their 
former covering of more recent ana impermeable 
strata. It seemed, he said, that there was little 
chance of finding petroleum in commercial quantity 
,in regions whore triassic sands are uncovered, an 
opinion borne out by borings in another locality. 
Inis, however, did not imply that no petroleum 
was to bo found in Madagascar, as there was every 
reason to suppose that oil-fields did exist there, but 
a thorough geological study was needed of the 
region before exploration could be begun satisfactorily. 

INTERNATIONAL 'CEMENT CONGRESS 

The Institution of Structural Engineers is arranging 
to hold an International Cement Congress at the 
International Building Exhibition, Olympia, London, 
on Tuesday and Wechiesday, AprU 22 and 23, 1924. 

It is proposed that the following and probably 
other subjects shall be discussed during the course 
of the Congress :— 

1. Ciment fondu in practice. 

’ 2. Surface dust on concrete floors in factories. 

3. Cement in sea water. 

4. Cement in concrete roads. 

6, Preparations to withstand oil. 

6. The influence of size and shape in compression 
test blocks. 

7. Microscopy of cement. , 

8. Porosity of concrete blocks. 

9. The use of sea water in mixing cement. 

The papers in these subjects will be grouped and 
printed in advance so that when the Congress meets 
a group of papers may be taken as re^ and dis¬ 
cussed without waste of time. 

The hours of meeting of the Congress be 
' 11 to 1 and 3 to 5 on each day. ■'* 

The Council of the Institution believes 
•Congress will do much towards the soPtA ^ 
problems which confront chemists, engineers, Saau- 
facturers and others connected with the cement 
industry. 

The Council of the Society of Chemical Industry 
hu nominated Dr. Geoffrey Martin and Dr. David 
Ptenticii M ltd delegates to tlm Congress. 


CORRESPONDENCE 

THE PROFESSION OF CHEMISTRY AND ITS 
POSITION 

SiE,—^The Editorial in the issue of February 22 
once again laments the fact that chemistry is not, 
as yet, a “ closed ” profession, and as usual, a com¬ 
parison is made with the professions of law and 
medicine. 

I venture to submit that this attitude is open to 
criticism which, though it may not be generally 
accepted, is, I maintain, not altogether unreasonable. 
There is but little real analogy either in its origin, 
or in its relation to the generm public between the 
profession of chemistry and those of law and medicine, 
with which it is compared. The legal professions are 
actually “ closed,” for as is well taown, they can 
only be practised by those who either have been 
called to the Bar or have passed the examinations of 
the Law Society. Its unique position is derived, 
no doubt, partly from its ancient association with 
l^clesiastical Authority and partly from the privileges 
with which law makers, even in comparatively 
primitive states of society have hedged themselves 
about. It is in many ways an entirely improductive 
profession (except to its practitioners) and its cost 
to the community is one of the overhead charges 
which are part of the price of a complicated state 
of society. 

Medicine on the other hand, though for practical 
purposes largely a “ closed ” profession, is not 
absolutely so, for there is nothing to prevent anyone, 
practising the art of healing, providing they do not| 
hold themselves out to be legally qualified, though 
such unqualified practitioners axe, of course, in a 
serious position if accidents happen in the course of 
their treatment. 

The legal qualification to praette medicine is the 
entering of the name of the practitioner on the 
Medical Register of the General Medical Council, 
but there is this difference between medicine and law, 
that in the former there are several qualifications 
which entitle the holder to registration, for a degree 
in medicine of a Briti^ umversity and also the 
various diplomas of the Conjoint Colleges of 
Physicians and Surgeons and the Society of Apothe¬ 
caries are, ipso facto, registrable. In passing it is 
worth remembering that these qualifications do not 
merely involve theoretical training, but abo actual 
practical experience. The esteem in which the mes¬ 
cal profession is held by the public is due to its 
intimate association with inmviduals, for they 
attend both to one’s arrival and departure from tins 
world, and their assistance is called in to deal with 
those “ ills which human flesh is heir to.” 

No such conditions apply to the position of the 
profession of chemistry, nor are they likely to, for 
despite the admitted importance of chemicu science 
to the community, the personal services of chemists 
are never likely to be required by the average member 
of the pubho. 

It i^ therefore unlikely that the Legislature will 
take a^ion to put the profession of chemistry into a 
position similar to that of medicine, for it would argue 


position similar to that of medicine, for it would 
that tlm tumid employers of chenflsta hot 
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general public are or bu^t to be the best judges of 
what qualifications are desirable. Ih actual fact, in 
cases where chemists have to undertake statutory 
duties in offlcial appointments—i.e., Public Analysts 
and Official AgriculWal Analysts—^the profession is, 
for practical purposes, more or less closed, for it is 
now almost mvariable for appointments to these 
positions only to be sanctionik by the Gfovemment 
Departments concerned when held by Fellows (or 
Associates) of the Institute of Chemistry. 

It cannot be said therefore that the State has been 
altogether neglectful to provide for a standard of 
competence in practitioners of chemistry where the 
interests of the public demand such. 

It may be dou bted if excessive introspection is any 
more a healthy sign in a profession than it is in an 
individual, and the public, if they take any interest 
in this matter, may well think these continual com¬ 
plaints neither dignified nor reasonable, for in the 
end the status of a profeasion in the public esteem 
depends more on the attitude of its practitioners 
than on the intrinsic value of their services to the 
community. 

In discussing the general position of the profession, 
of chemistry it would bo more reasonable to compare 
it with the profeasion of engineering. Both are of 
comparatively recent growth, and the relationship of 
thq. bodies granting diplomas are sunilar. In both 
cases it was realised m the early years that the 
academic training of the universities and colleges of 
university rank was not altogether adequate, and 
chartered bodies were organised within the profes¬ 
sions with powers to examine and grant diplomas of 
competence, the qualifications for which required not 
only a high standard of theoretical knowledge, but 
also of practical professional work. There is, how¬ 
ever, this difference, that in the case of chemistry 
there is only one body, the Institute of Chemistry, 
which grants diplomas in several branches of 
chemistry, whereas in the case of engineering there 
are different institutions such as those of the Civil, 
Mechanical and Electrical Engineers, each deallnj!; 
with its own branch of the science. To this extent 


science, and is quite loosely used—one has heard of 
“ professional ratcatchers,” Professor “ So and So,” 
the famous prestidigitatour, and so forth. In the 
case under discussion it is arguable that it is per¬ 
missible to restrict the phrase “ profession of chemis¬ 
try,’’ to" Connote only those who practise tliis science 
in virtue of holding the technical diploma of the' 
chartered body— i.e., The Institute of Chemistry. 

It must be admitted that even if the phrase “ pro¬ 
fession of chemistry ” be limited to this, it is not 
practical politics to attempt to limit the use of the 
word “ chemist ” to the same limited significance, 
at any rate without the voluntary reliquishment by 
the pharmacists of the claim to this title. 

There are, of course, many dktinguLslied “ chem¬ 
ists,” especially among the members of the teaching 
profession, holding academic qualifications of a high 
order who are not at.present members of theprofession 
of chemistry in the restricted sense indicated, but 
unless and until university degrees ui chemistry in¬ 
volve definite practical professional training, in 
addition to theoretical knowledge, which, to return 
to the analogy of medicine, is fully comparable with 
the “ clinical ” experience necessary for a degree in 
medicine, it is perfectly reasonable to regard such as 
insufficient qualifications for membership of the 
profession of chemistry. 

The Institute of Chemistry has already done much 
to open its portals to all bona fide chemists, indeed 
more than some members think altogether desirable. 
In the near future it may be hoped that all chemists 
worthy of the name will take these qualifications 
for it is increasbigly probable that without them it 
will be impossible for a chemist to obtain a first-class 
post. This has already largely occurred in engin-. 
eering, for in advertisements for engineers it will 
usually be seen that the applicants must hold the 
diploma of the appropriate chartered body.—I am, 
Sir, etc., C. L. Ci-akbmont 

247, Kennington Boad 
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then the profession of chemistry is more united and 
better organised than is engineering. 

In bo& cases the actual word “ chemist ” or 
“ engineer ” has a wide significance, and is used by 
many whom the chartered bodies would not recognise 
as in any way qualified practitioners of their science— 
ui the case of chemists the position is unfortunately 
( omplicated by the Pharmacy Acts giving the title 
“ chemist and druggist ” to those who are legally 
on the register as qualified to sell and dispense 
poisons within the meaning of the Acts, so that to 
the general public the word “ chemist ” connotes the 
keeping of a pharmacy store. On the other hand, the 
gentlemen who quite recently held up the railway 
traflio of the country call themselves “ Locomotive 
J'-ngineers,” though it is permissible to doubt if they 
could any more design a loconiotive than could a 
cliomist, whilst a plumber, whose business is expand- 
ui.g, blossoms out into a “ Sanitary Engineer.” 

The word “ profession ” again offers some diflfi- 
culty, for in ite widest significance it connotes the 
act of puhUc|j:;^nq^cln|i ope’a 'hl^ 


INTERNATIONAL CHEMICAL RELATIONSHIPS 

Sib, —Your columns are scarcely the place to 
indulge in a historical discussion, but editorial matter 
is legitimate game, and on February 29 your remarks 
contain much on which comment is needed. 

With the motive and tone of your article no one can 
quarrel, and it is refreshing to find one of our leading 
technical journals recognising, what has long been 
forgotten, namely, that the search for knowledge 
should be above the barriers that divide nations from ■ 
each other. 

In your remarks on the relationship between 
French and German chemists you say, “ During the 
last sixty years . . . now defend.” There are two 
questions which must follow a comment like tho- 
one just quoted. Can any intelligent chemist any¬ 
where, who has taken the trouble to study the 
history of the matter deny : (1) That in the Franco- 
ftussian war France got what she asked for, and 
richly deserved^ ; (2) That the increasing mass of 
.^etd^enoe fe little to choose 



286 ' 




between the culpability of Erance, Geniuuiy ana omer 
countries for the, outbreak of 1914. 

As for the fact of invasion, Germany was invaded 
by France’s ally on her Eastern frontier in a manner : 
which left‘ nothing to be desired even by the most 
whole-hearted anti-German. The question of in¬ 
vasion is about as broad as it is long. International 
amity will never be secured while we maintain the 
fiction of a ;paria,h nation who attempted to upset a 
number of friendly, innocent, unprepared neighbours, 
arid no Gennan-oWnisr'who is worth his salt will 
ever acquiesce iri such a preposterous version of 
what occurred. 

It is interesting to observe how the passion for 
investigation and truth seems to leave scientific men 
of all nations when they deal with matters outside 
their own science. Why, say on a matter like the 
origins of the war, is it left to a historian like Mr. 
Gooch to display the real scientific attitude while 
scientists display all the prejudice and partisanship 
which one- associates with the street corner rather 
than with men whose life work is the careful pursuit 
of knowledge. 

One recent instance of this attitude occurs in 
Mellor’s recent “ Inorganic Chemistry,” where, in deal¬ 
ing with the Stassfurt deposits (p. 428, vol. 2), the 
author disfigures his book by introduemg a wholly 
iirelevant comment on the orighis of the recent war,; 
which merely shows that on matters outside his own 
province the author is as unscientific as he well can be. 
Truly the fact that a man is a great chemist does not ^ 
moan that he is a great scientist.—I am. Sir, etc.. 


...ytn uiauB aucquate restitution, or r^ymeju^, or^ 
done anything, except attem^ to’’ evade the oonsefj 
quences of her actions. She pas appealed to foroei','. 
and until she is compelled, by force, to feel retributive 
justice, she will be unrepentant. Offers like yoitf ; 
own—^no matter how weU-meaning—-will simply be 
used as an argument for escaping the penalties she 
should be compelled to ^y. As a chemist, you, will: 
understand that the balance should be equipoised— 
that is justice. No correct analysis can bo given i| 
that fundamental lav^ were trifled ridth-r^and you? 
cannot speak about mercy unless it is foimded on 
justice. The writer says this while bearing in mind 
the verdict of the Roman General, who summed up 
the Teutons in his day : “ Cunning in ferocity; bonj 
to lie,” It would seem that this strain of mentality 
is riot yet extinct in the German “ Republic,” and it 
would be well to think of it in making any suggestions 
of the kind you have done. In other words, Germany 
must first of all prove by deeds, and not by letters, 
that she is wilhng to recompense aU those countries 
she treated so barbarously, Apparently, you seem 
to have soriie faint agreement with the writer iri your 
remark^ on the Hamburg declaration of The Associa¬ 
tion of Tropical Diseases, This is hardly a sign of a 
repentant race, is it ? And what effect would the 
letter you suggest, signed by a dosen scientific men, 
have on a nation like France, and to what extent 
would it represent the seventy millions of people who 
constitute Germany ?—1 am. Sir, etc., 
Wolverhampton T. Moore Hickman 


Wallsend-on-Tvme 


Sir, —^The writer has read your Editorial” in 
the issue of February 29 with a good'deal of interest, ■: 
Do you not think that your suggestion rather tendC -i; 
to show that, as a matter of fact, German scientific . 
i'men are still of the same opinion as they were in 
1913 or 1914 1 Surely, for a really repentant man, 

,,a suggestion such as you offer is unnecessary. H the ,,' 
man is repentant, he will confess and acknowledge ’ 
that he has done amiss, without imdue prompting; 

■ Do you not think that your “ Editorial ’’ might bo 
misconstrued by the French, who have been invaded 
considerably oftener than twice by the German 
nation, and whose attitude is one of ineradicable , 
suspicion 1 They would probably say that writing 
such as yours cannot be its own reward. And offers 
such as yours would make things worse. The 
writer’s recollection is that Germany and France have 
fought considerably more than 30 or 40 times in the 
last 600 years, and in the majority of these cases • 
Franco has been invaded. 

Before the war, the writer has been told by Ger 


T. Wallace [We do not think Our columiis are suitable for the 
discussion of history or foreign poUtics; if any 
correspondents can make suggestions for , more 
cordial relation^ between foreign chemists we shall 
welcome them.-—E d.] 


'inans, in his own office, that wj 
that Germany intended ta '' 
that of Frances that force 
'that .really mattered. It is-| 
this idufi, except by mceti 
The writer very diffidentl 
that we are here as a i 
ju^tioO, (Uid neither of th< 


ire a dying nation ; 
Oinr place, and 
e only argument 
lible to deal with 
its own ground, 
entures to suggest- 
m to do judgment and 
have been accomplished,, 


f h^ not yet su^r^ to anything Uke tl 
made oth» naiiqi^ suffer;--, Sm has ri< 


THE EPILATION OF SKINS 

Sir,— -When we have lived for another 6000 year.s 
we may be, in a better position to judge whether 
Ito. Jerome Alexander’s mummies are better than 
thosri- of ,the Ancient Egyptians. His criticism of 
my knowledgeuof rigor mortis would be fairer if he 
■ quoted my .remarks more fuUy and did not leave out 
a subsequent sentence “ and probably other times 
M weU,’^ which supplies the omission he complains 
of. But my paper was hot a dis^rtation on rigor 
mortis, .information on which can be found in text¬ 
book on phjfsiology; it merely outlined the con¬ 
nexion between rigor mortis and its resolution with 
epilation and bating. 

While all leather workers appreciate Mr. J. T. 
Wood’s unbounded zeal for research it is obvious that, 
neither he nor any other individual obuld have made 
hhmelf thoroughly acquainted with all the^ highly 
techhioal sciences concerned. . It is not surpri&g. 
therefore, that he begins his criticism of a medical 
subject with a “howler.” He demands the word 
“ depilatton ” which means pulling the hair down. 
An animal has to be described as. s^ridi^ in a 
certain; ph^we (e.g.^ man at att»ntion).;.:;.t?'b ^ 

-nnil '-SLa : . down ' Jilil^-fasiiArhnv 


ovta from- 





'^SsW^’aND OTHEit NOHES - 

soles of his feet, * The skin is the outermost organ ; , . <• 

of the ]}^y hot the uppemost or lowKiUost. Therer v Prof.’W. H. Perkin, _P.B.S., Waynflete ProfeWKii^ 
fore the cah, anatomically'^ mily'Jw phUed out. V Chemistry in the University of Oxford, has been; 

It is as easy to be accurate as inaccurate an^kaves- ^ hoard of the British Dyestuffs Ciorpora-? 

confusion in soiej^^, Jifr, .SVood!^ Perkin has for some time supervised^ 

is baoterial tr^in f! «ti|iidn of' I \ -rtto research department of the Corporation, and 

is a name given to a specific enzyme sys^m made continue to do so whilst serving as a director, 
by an animal's 'patkreatio gWd'and has 'not^g ' ^ Dr. J; I. 0. Masson, M.B.B,, reader in organic, 
to do With bactona Whioh ai® vegetable organisms, chemistry in the. University of London, has been 
His third ..‘VJipW'ldr'I in to mi^ud^ my nofnen- 'appoints a fellow of University College, London, 
clatnre a^d thus attempt .to make it, am>ear that I, Sir Arthur Duckham, the well-known authority on 
also, am not conversant with , my subjects. I do the carbonisation of coal, is at present visiting the 
not think it just for him to hiisqnoie people, especially , ^ States in connexion with the, development 
when he 18 critioismg the quota^on,, of carbonisation in that country. 

His statement that I ‘‘h^ nd|nowl^go^of to-^ 16 the degree of D.Sc. was conferred, 

nmg may or maw not be trpe, Ijpt vhat ha^ that on Mr: B, A. Breath, director of the scientific labora- 
got to do wnto itl of Messrs. Brunner, Mond and Co., by the 

my^m|®r. .mv Mr, Wood should choose me to v u^i^rrity of Leyden for a thesis on “The Ternary 

hurl this onslaughtatldo^not know^ Lhavenever and Quaternary Equilibria in the System Sodium 

vet ewr^sed any knowle^ , about If PercUorate-Ammonium Sulphate-Ammonium Per, 

fancy that he must be thmiwg # somel^y eke.^^^^ SuIphate-rWater.’’ 

i. ;i TJ^® totirement of I^ H. J. H. Fenton, of the Uni- 

and open, describing not thwries, as he alleges, ^ been given to 

p.xperimental facts as lucidly as I can so that anybody, ^toedom of to toy of Warsaw m recogmtion of.hw 
including Mr, Wood, dan repeat to eitotoents. re®®®tohes on radium. 

Yet he does not do this, but metoly produces state- . Council of the Boynl Society has decided to^, 
ments. For' instance, he had exammed the limes recoinmend for election in the Society the following i 
and has found few enzymes there. But we are candidates:—^Dr.T.N.Annandale,Mr.J.E.Bamard^' 
vouchsafed.no details; wo do not taow what tests Prof. J. F. Gemmill, Dr. M. H. Gordon, Prof. P. 
he refers to or which class of'enzyme he has tested " Cirbom, Dr. C. K. Ingold, Prof. P. F, Kendall, PrOf. 
for.; Completely ignoring my experiments he I'- V. King, Prof. L, J. Mordell, Dr. T. Slater Price,-; 
declai^ that ammonia Wul unhair a hide, yet hef P®®^-^• Pa'Jnan, Prof. L. J. Rogers, Dr. Alexander 
does, not toll us what precautions were taken to; Prof. C. Spearman, and Dr. F. Twyman. 1 

reniohfe' or stop to action cd thrombase at-to hair.* k Mr. Theodore Bendle has taken up the appoint* 
roots.' -One can put skin into ammonia as I descried, ment of technical wm-ks manager to Messrs. Chiyers 
but tot is no proof that it is the ammonia w'hich is and Sons, Ltd., Histon, Cambridge. Up to the 
doing the unhairing. Perhaps Mr. Wood will be present, Afr. Rendle has a^d as technical consultant 
kind enough to give us the technique for to exclusion to the group of polish manufacturers associated 

of thrombase and saproprotr- - "--= ”-"- 

mental,“ ammonia urmairing 


from the experi-'f with Messrs. Hargreaves Bros. & Co., Ltd., of Hull, 

, , _ _^ to which he refers, being a director of Hargreaves (London), Ltd., and 

Mr.'Wood’s strlotuies about to medical profession ' chief chemist to Messrs. E. Brown and Son, Ltd., , 
will cause them to listen to hiin when he can tell Manufacturers of Meltonian Polishes. 
them something new about to chemistry of child- projwt against the Proposed Anglo-aerntan Dyestuffs Agreemc^J 
))irth or even lupus of the skm.- Ho then also A protest against the proposed agreement between, 
hear of Hunter’s famous advicb to Jemier to Be Hie British Dyestuffs’Corporation and the Interessen--- 
accurate.” ' It is as important to bo as accurate iu-; vGemeinschaft was made by a deputation from the? 
controversy as in nomehqlature, and to place, as ' 3jjtisli Association of Chemists, which was received 
I have done in my paper, one’s cards on the table., j,y to President of the Board of Trade, to Rt. Hbn-J 

As I have*tried to demonstrate experimentally, to Siidney Webb, M.P. The deputation, which was: 

blood in to skin is a valuable agent for to tanner. intrMuoed by Mr. C. S. Garland, consisted of Messrs. 
Blood is probably to most important and powerful j. q*, AUpas, J.,Barr, E. M. Marchant and A. Stewart' 
chemical in to world, yet I hjaivo , not seen to word , Mii^ , , 

given even a line in a leather oheinist’s index, in ?' Mr. Sidney Webb expre^ed his pleasure at meetink 
s|>ite of., the foct: that tanners deal with an organ the representatiyes of the chemical profession, ab^d; 
which hasrecently been an elaborate living structure— expressed to view that to present Government ' 
the skin: ■ - ^ i had to greatest s^pathy ana appreciation of the 

m, Woodk^ers ine to a'paper to: Mr. Collett,, labours of , scieniiflo workers. The future, not only’; 
which onlk;Jbtoms’ to rMuto Mi:. Wood’s .former,, of thia nation but of civilisation,, was to a targe 

. , ■ . * .* At. •_»_ *- r,: J-' ■- _ .»■ At _ _ % i' _-Lj. 
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meinbcre of tho deputation present were in possession 
of that solution of all economic problems, the applica¬ 
tion of the infinite resources of atomic energy to 
production and social needs, but he was conscious 
that it was in the direction of the utilisation of 
hitherto undiscovered forces that progress would bo 
made, and he was confident that the world in the 
year 2000 A.n. would bo as different from the world 
of 1924 us the world of to-day differed from that of a 
century ago. He did not visualise in the immediate 
future the possibility of scientific men being placed 
in control of the whole administrative machine ; the 
scientific man must for a long time at least depend 
upon tho lay administrator and the representatives 
of democracy, politicians, liaison officers, and the 
interprett^rs of the conscious consent of democracy. 

Members of the deputation ex])ressed their concern 
for the future of tho organic chemical industry if tho 
terms of the proposed agreement were correct. 
The possibility of the British Dyestuffs Corporation 
becoming the mere agents for the United Kingdom 
for the I. G. must have a disastrous effect upon the 
industry in this country, and completely reverse the 
policy of H.M. Government with regard to tho 
building up of tho industry which was regarded as 
one of our first lines of defence in peace and war. 
The dyestuffs industry was the only training ground 
for technological chemists. The dyestuffs industry 
was not merely concerned with tho manufacture of 
dyestuffs, but was at tho basis of tho whole organic 
chemical industry with its innumerable products 
applied to services of the community in the most 
diverse spheres. The comparative failure of the 
British Dyestuffs Corporation was attributed to the 
want of appreciation of science and the attitude of 
hostility to tho technical directors of the Board by 
those whose interests were purely commercial, 
and a plea was made for the sti-en^hening of the 
scientific direction of the Corporation. In marked 
contrast to the failure of the British Dyestuffs 
Corporation figures were given where the dyestuffs 
industry of this country had carried on successfully 
and profitably under the direction of scientific men. 
In one case production had been quadrupled since the 
year 1920, and the scientific staff correspondingly 
increased. It was emphasised that the superiority 
of the German Dyestuffs Corporations was due to 
the scientific direction and appreciation of scientific 
work in Germany, and that if tho same condition 
prevailed in this country we need not fear German 
ooihpetition, given the necessary protection which 
has been promised under the provision of the Dye¬ 
stuffs Act. 

In reply it was stated that no definite a^eement 
had been submitted to tho Board of Trade, and that 
before any such statement could be ratified it would 
hsCvo to be ratified by the shareholders of the British 
Dyestuffs Corporation at a general meeting, and 
would require the approval of H.M. Government. 
Before that approval could be given full considera¬ 
tion would be given to all parties interested. A full 
consideration would be given to the points now raised 
by members of tho deputation and the interests of dye¬ 
stuffs makers other • than the British Dyestufh 
Corporation. 


MARKET REPORT 

This Market Report is compiled from epeoial informatioi 
received from Uje Manufacturers concerned. 

Onltit otherunae ttattd the pricea qaotad balote cover fair 
quantities net and naked at eeilers’ isorke. 


QENBRAL HEAVY CHEMICALS 

In spite of labour troubles the demand for heavy chemicals 
is well sustained, but there are no fundamental changes in 
prices to report. The effect of the revision of tho German 
reparation levy is somewhat obscure, and it remains to be 
seen whether the rebate of the duty will be counterbalanced 
by tho increased cost of manufacture, caused partly by the 
stabilisation of tho currency. 


Acetic Acid, 40% tech. , 
Acid Hydrochloric 


Acid Nitric 80° Tw. 
Acid Sulphuric .. 


Amm onia Alkali 


Bleaching Powder 

Bisulphite of Ume 
Borax, Conuneroial- 
Crystal.. 

Powder 


£24 per ton. .Fair inquiry. 

38. 9d.—6s. per carboy d/d., ac¬ 
cording to purity, strength and 
locality. 

£21 lOs.—£27 per ton makers 
works according to district and 
quality. 

Average National prices f.o.r. 
makers’ works, with slight varia¬ 
tions up and down owing to 
local considerations : 140° Tw., 
Crude Acid, 658. per ton. 168° 
Tw., Arsenical, tS lOs. per ton. 
168° Tw., Non-arsenioal, £6 ISe. 
per ton. 

£6 16s. per ton, spot, delivery. 
General export demand good, 
particularly from the Continent. 

Spot £11 d/d.; Contract £10 d/d. 
4 ton lota. 

£7 per ton, packages extra. 

£25 per ton, 

£26 per ton. 

(Packed in 2-cwt. bags, carriage 
paid any station in Great 
Britain.) 

£6 178. 6d. per ton d/d. 

£30—£33 per ton. 

5{d. per lb. 

3d.—31d. per Ib. 

£32 per ton d/d. 

£4 lOs. per ton d/d. 

£17—^£19 lOs. per ton, ocoording 
to quality. 

£6 Sb.—£ 5 10s. per ton ex railway 
depots or ports. 

£24 per ton. 

£10 lOs. per ton oarr, paid. In 

£19—£20 lOs. per ton according to 
quantity, f.o.b., laiwt. iron 
drums included. 

3d. per lb. 

£13 6s.—£13 10s. per ton ex 
Liverpool. Nominal. 

£27 per ton d/d. 

About £15 per ton, 

£15 per ton f.o.r, London, l.owt. 
kegs included 


RUBBER CHEMICALS 

Antimony sulphide .. Expected to advance in sympathy 
with the crude metal. 

Oolden.,. .. SJd.—ls.,3d. per ib., aaoordiiqt,(o 


Calcium Chloride .. 

Potash Caustic .. .. 

Potass. Bichromate 

Potaes. Chlorate .. 

Salammoniao 

Salt Cake .. .. 

Soda Oaustio 76% 

Soda Crystals 

Sod. Acetate 97/98% .. 

Sod. Bicarbonate 
Bod. Bisulphite Powder 
60/62% 


Sod. Chlorate 

Sod. Nitrate refd. 96% . .• 

. 8o^ Nitrite, 100%ba8is.. 
ulphide oono. 60/65 
Sulphite, Pea Oryst. 
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Orimion .. . .. U. Sd.-f-l*. M. per lb., accoi^g 

to quality. 

Arsanio Sulphida, Yellow la. lid. per Ib. 

Cadmium Sulphide . . 4a. per lb. 

Carbon Biaulphide .. £24—£26 10a. per ton oocording 
to quantity. 

Carbon Black ,, .. Prioea continue low but expected 

to advance in toe Spring. Two 
or three caae lota can how be 
bought at 8|d. per lb. ex whart. 
For direct ahipment in quan¬ 
tity the price is about 6d. 
per lb. o.i.f. 

Carbon Tetrachloride .. £56 per ton, druma free. 

Chromium Oxide .. Is. 8d. per lb. 

Indiarubber Substitutee, f lb. Dearer owing to 

White and Dark 

(, Good denumd. 

I-amp Black .. .. 408. per cwt., barrels free. 

I-ead Hyposulphite .. 7 Jd. per lb. 

Lithopone .. ., £22 10s. per ton. 

Mineral Rubber “ Rub- , 

pron ”.£16 lOs. per ton f.o.r. London. 

Sidphur.£10—£12 pec ton, according to 

quality. 

Thiocarbonilide .. .. 2 b. Od. per lb. 

Vermilion, pale or deep .. 38. 4d.—3s. 8d. per lb. 

Zinc Sulphide .. ,, 7|d.—Is. 8d. per lb., according to 

quality. 

WOOD DISTILLATION PRODUCTS 

All acetates command a good trade, but those are toe only 

products in this section which show any activity. 

Acetate of Lime— 

Brown.£14 lOs. per ton d/d. Demand 

active. 

Grey.£21 per ton. 

Liquor.9d. per gall. 32“ Tw. 

Cliarooal.£7 6s.—£9 lOs. per ton, according 

to grade and locality. Market 
steady. 

Iron Liquor .. .. Is. 7d. per gall. 32“ Tw. 

la 2d. 24“ Tw- 

Red Liquor .. ., lOd.—Is. per gall. 14/16“ Tw. 

Wood Creosote .. .. 2s. 7d. per gall. Unrefined. 

Wood Naphtha— 

Miscible .. ..6s. per gall. 60% O.P. Dull 

market. 

Solvent .. .. 68. per gall. 40 % O.P. Dull 

market. 

Wood Tar .. .. £6—£6 per ton according to grade. 

Demand not very brisk. Ample 
supplies. 

Brown Sugar of Lead .. £47 per ton. Demand active, 

TAR PRODUCTS 

Acid Carbolic- 

Crystals .. .. 7id.—8d. per lb. Better demand, 

and firmer market. 

Crude 80’a .. .. Is, lOd.—2s. per gall. Firmer, with 

more inquuy. 

Arid Cresylic, 97/99 . .. Is. lid.—2s. Id. per gall. Steady. 

Increasing business and numer¬ 
ous inquiries. 

Bale 96% .. .. Is. 10d.~28. per gall. Steady 

demand. 

Dark .. ., ,. Is. 1 Id. per gall. Steady business. 

Atithraoene Paste 40% .. id. per unit per cwt. Nominal 
price. ' No business. 

AnI hraoeho 011-r- 

.Strainod .. .. lOd.—1 Id. per gall. Very quiet. 

Unstrained .. .. 8Jd.—9d. per galL 

Benzole— 

Omde 65’8 .. .. lOid.—ls,!per_,gaU. ex works m , 


- AND ):^UBXRY 
standard Motor 
Pure 

Toluole—90% .. 

. • Pure .. 

Xyiol oomi. 

Pure 

Creosote—r 
Cresylic 20/24% 
Middle OU 
Heavy 


Standard Specification j quieter. 

Naphtha- 

Crude .. .. 8d.—9d 

Solvent 90/160 .. Is. Id, 

Solvent 90/190 .. Is. Id 

Naphthalene Crude- 
Drained Creosote Salts 
IVhizzed or hot pressed 
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Is. 4Jd.—Is. 6d.per gall, ex work, 
in tank wagons. 

. Is. 8Jd.—Is. lOd. per gall, ex 
works in tank wagons. 

. Is. 4}d.—Is. 7d. per gall. 

. Is, 8d.—Is. Hd. per gall. 

. 2a. 3d. per gall. 

. 3s. 3d. i>6r gall. 

..lid.—ll}d. pergall. Few inquiries 
. "J 8Jd.—lOd. per gall, acoording to 
. > grade and district. Market 


. per gall. ") 
—Is. 3d. S 
i.— Is. 3d. 3 


More inquiry. 
Prioea show up¬ 
ward tendency. 


Naphthalene— 
Crystals 


£7—£8. Fair business. 

£10—£14 per ton. Price nominal. 
No business. 


£16 lOs. per ton. 


Flaked .. ,. ,. £17 per ton. 


Pitch, medium soft 
Pyiidine—90 /140 


Heavy 


60s.—70s. per ton. More enquiry. 

Prices hardening. 

168.—16s. Od. per gallon. Mot* 
demand at higher prices than ol 
late. In the South as much as 
17s. 6d. has boon quoted. 

11s.—12s. Steady with fair buai- 
nesa 

INTERMEDIATES AND DYES 
Business in dyestuffs is maintained, but without much im¬ 
provement. Prices remain firm. 

In the following list of Intermediates delivered prices 
include packages except where otherwise stated. 

Acetic Anhydride 96% Is. 6d. per lb. 

Acid H. .. .. .. 4 b. 6d. per lb. 100% basis d/d. 

Acid Naphthionio .. 2s. 5d. per lb. 100% basis d/d. 
Aoid Neville and Winther 6s. lid. per lb. 100% basis d/d. 


Acid Salicylic, tech. 


Aoid Sulphanilio 
Aluminium Chloride, an- 

hyd. 

Aniline Oil .. 

Aniline Salts 
Antimony Pentaobloride 
Benzidine Base .. 

Benzyl Chloride 96% .. 
p-OblorphenoI .. 
p-Ohloraniline .. .. 

o-Cresol 29/31“ C. 
ni-CroaoI 98/100% 


Is. 4d.—la. 5d. per lb. Steady 
demand. 

lOjd. per lb. 100% basis d/d» 


is. per lb. d/d. 

7Jd.—SJd. per lb. naked at works. 
7}d.—9d. per lb. naked at works. 

Is. per lb. d/d. 

4a. 8d. per lb. 100% basis d/d. 

Is. 3d. per Ib. 

4s. 3d. per Ib. d/d. 

3s. per lb. 100% basis. ^ 

Cd. per lb. Demand moderate. 

2s. Id.—2s. 3d. per lb. Demand 
moderate. 

2s. Id.—28. 3d. per lb. Demand ' 
moderate 
30. per lb. 

28. 6d. per lb. 100% basis. 

£75 per ton. 

58. per Ib. d/d., packages extra, 
returnable. 

2s. lid. per lb. d/d. Drums extia. 
9d. per lb. naked at works. 

£84 lOs. per ton d/d. Advanced in 
sympathy wito benzoL 
Dinitrotoluene—48/50“ 0. 8d.—9d. per lb. naked at works, 
68/68“ 0. Is. 2d. per lb. naked at works. 
Diphenylamina . . .. 3s. 8d. per lb. d/d, 

ILonoohlorbenzol . £83 per ton. < 

a-Naphthol 2s. 6d. lb. d/d. 


p-Oresol 32/34“ 0. 

Dichloraniline .. 
Diohloraniiine S. Acid 
p-Diohlorbonzol .. 
Diethylaniline .. 

Dimethyaniiine •. 
Dinitrobenzene .. 
Dinitrochlorbenzol 


'.ii 
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••Kaphthyiamma 
/^-Kaphthylamina 
m-NitranUine . • 
p^itraniline 
Nitrobenzene «. 
O'Nitrochlorbenzol 
Nitronaphthaiene 
p*Ni]^phenol *. 
p*Nitro.*o-amido«phenol 
wt-Phenylene Diamine 
P'Phenylene Diamine 
R..8alt 

Sodium Naphthionate 
, o*Toluidtne 
p-To!uidine. 
»i«Toluyloiio Diamine 


#R^.' amS: iNDuOTiiy' 


r nir-'i/d!' 




. _ 

4». pe» |U d/d. 

. Ss. 3d. per Ib. d/d, 

. 2e. Sdi per lb. d/d. 

. 5id.—ojd. per lb, naked at worka. 
. 2a. per lb. 100% baeia d/d. 

. llfd. per lb. d/il. 

. Is. 9d. per lb. 100% basis d/d. , 

48. 8d. per lb. 100% basis. 

4s. 6d. per lb. d/d. 

10b. fld. per lb. 100% basis d/d 
3e. per lb. 100% basis d/d. 

2s. 7d. per lb. 100% basU d/d. 

7d.—8d. per lb. 

3s. lOd.—4s. Od. per lb, d/d. 

4s. 6d. per lb. d/d. 


Hexamine 


.Weakw, - Xijirg^sttJppUM'aivaili^ 
able.' ' ■ ■■ .f:3 


Hbfnatropine ' Hydrobro- ' ' e. 

mide ,. Ms. per pa.'*;'/- 

Iron. Ammon. Citrate, B.P. is. lld,4-2s. 3d. per lb., sMordlns 
to qnahtity. . •' 

Magnesium Carbonate—. ' ' ‘ 


PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

The principal items are in good demand for home trade and 
eximrt ordera generally show some indication of an improve¬ 
ment, which 18 expected to continue. 


Acid, Acetic 80% B.P, 
Acid, Acetyl Salicylic 


Acid, Benzoic 


Acid, Boric B.P. 


Acid, Camphoric.. 

Add, Citric 

Add, Gallic 

Acid, Pyrogallio, Oryst.. 
Acid, Salicylic 


Add, Tannio 
Acid, Tartaric 


Amidol 
Acetanilide 
Amidop 3 rrin 
Ammon. Benzoate 
Ammon. Carbonate 
Atropine Sulphate 

Barbitone.. 

■ Benionaphthol ... 
Bismuth Salts .. 

Bismuth Carbonate 
,. Citrate .. 

«, . Salicylate 
it. „ Subnitrate 
.Borax B.P. 


r- B^mides— 

Potassium .. 
Sodium 
Ammonium 
Calcium Lactate 

Chloral Hydrate .. 
Chloroform .. 
Qreoaote Carbonatei> 
Qndacbl darbonate 


£62 per ton. 

3s. tid. ^3s. 9d. per lb. Weaker 
tendency. 

Commercial acid 2a. 9d: per Ibl 
B.P. quality remains scarce at 
4s. per lb, 

Cryst.- £84 per ton. Powder £68 
pnt _ ton. Carriage paid any. 
station in Great Britain. 

18s.—^20 b. per lb. 

Is. 5Jd. per lb., less S% for ton 
lots. Market firm. 

38. per lb. for pure crystaL 
Steady market. 

6s. per lb., for 28 lb. lots. i, 

.. English make, 2s. 3d. per lb., 
which is below the price of im-' 
|x>rted material. 

.. Od. per lb. for B.P. quality. 

.. Is. Id.—Is. lid. per lb. loss 6%. 
Firmer with more .demand. 
Continental acid oSered at Is 
per Ib. lose 5% c.i.f. U.K. port- 
.. 9s. per lb. d/d. 

.. 3s. per lb. Weak. 

.. ISs. 3d. perlb. Demand negligible., 

.. 3a. 9d. per lb. English make. 

B.P. £.38 per ton. 

.. 12a 6d. per oz. for English make.. 
Market neglected. 

.. 158. perlb. Weak market. 

.. 6s. per lb. Firmer., 

.. A steady market. Frices aocording 
to quantity : ^ 

. .■ 12a. 9d.-:-148. 9d. ber Ibi ’ ? ‘ 

..'11a 4d.—13 b. 4d. „ > ‘ . 

10s. 2d.—12a 2d. „ " ’ . 

.. 10a 9d.—12a 9d. 

.. Crystal £29, Powder £3(J' per ton. ' 
Carriage paid any station io 
Great Britain. 

Per lb. 

.. 9d.—lOd. •) 

.. 9id.—lOd. > Hncertaf^^rket. ' 

.. lid.—Is. J 

■. 28. 0d. per lb. io* jMfe^llah' 
make. Prices , 

..' 3a 9d. pto lb.’ 'V 

.. 2a per Ib.ifor'owt. lota. 

' ,* * 3i.'‘0d. perlb./' Little demand, 

, ; small stoeks 


lAglit Commercial 
Ma^esuuu Oxide— 
Isght Commercial 
Heavy Con^neroial 
, Heavy Piirt • '.. 

Menthol—r ; 

A.B.B. reoryst. B. P. 
Bynthetio 

Mercurial^ 

Red Oxide ., 
Corrosive sublimate 
^Vhlte preeip. .. 
Calomel , ; , ■ 
Methyl Aootanilide 
Methyl Salicylate 

Methyl Sulphon^ 
Methylene di'tannin 
Paraformaldehyde 

, Paraldehyde .. 

Pbenacetin .. 

Phenazone ' . , ' 


Penolphthalein , 
Potass.: Bitartrate— 
99/100% (Cr^ 
. - arnTtv) 


£36 per;ton'n^ ; 0 .’' ’ 

, £78 per ton, leSs 2^%. '" 

. £26 per ton, less 2)%, ' . - 

. Is. 6d.—28. 8d. per Uxi aoeording. 
to quantity,' Steady market. ' 

66a. per lb. ‘ 

. 28a.—36s. per lb., according to 
quantity. E^glishTpiakC. Steady 
demand.' - 

. Prices redi^ed. Market quiet. 

. 4s. 9d.—4s. lOd. per Ih. ^ 

. 3s.—3s. Id: iv: ' i,,/..' : , 

. 4s. id.—4s. 2d. 

. ,3s. 6d.—Ss.M.-; ; ■ .-M-'- r- 

. 20s. per IK 

. 28. Od.—2s. lod., per lb. for 
carboys, Slightly easier. 

24s. perlb. Scarce. , / , ; 

78. 6d. per lb. In goo^ demand. 

. 3s. 6d. per lb., without much 
inquiry. 

Is. 4d.—14. 8d. per lb. Cheaper. 

7s. per lb. Dull. 

7s. 9d. per: lb. • foj. owt; lots. 
Spot prices much'lower than 
forwaid offers. 

7b. 6d. per lb. Firm. 


of 


SSs.—90s. -per cwt., less 2J%. 
... market. Ihqulty good. 
Is. 8d.—2s. per .lb. 

Ss. per lb.: '' 

; 16s. 8d.—178. 8d. per lb., aooord- 
ing to quantity. . Demand con¬ 
tinues. ’ ' 

7Jd. lb.',.i-owt. kegs inoluded. 
8^.—:9d. per JK for B.P. c«ystal 
EngUah make. 

28.' 3d.—2s. 4d. per oz., ih;l60 oz. 

tins.., Steady market. 

0s. 3d^ pw lb. . , 

4s, per lb, Pribe fiuotuates. 

Ids. perTK' ' , ’ • ' ■ ■ 

Ss. Sd. psf IK in'inore plentiful 
^ . «ui>ply. 

Citrate, B.P.C., 1023 Is. Od.—-2s. per IK, abcoi^ing to 
,< ^unntity. • Afuoh firn«r.in com- 

_ , _ ' «n6n with.dther oitratee, 

Sod. Hyppe^phite—■ ' ■ 

Phqtographie,.*., ,, £14-^£I6 per'4onb .according to 
.Tuantity, d/d.'opnBi^ee’s sta- 
a ■ j . 'i'. '■.Irowt; kegs, - 

Sod. Mbtabnulplute oryst. 87s. 6d.—80s, per. pwfi; BCtt cash, 

_ . i ' , aooordhig to quantityi' ' 

SoK Njtroprusside . v 16 a. per lb. Less for.qmmtity. 
Sod. ; ,Potass.;' ,TartratS' '” 3 ™ 

(R^h^e Sait). .. 7 ^. M<r- 3 Is. ^'.psr ctiit, aooord 
a j o b' V i - Prises reduced 

y, ., Powder. 9 d^ 2 i.< lOd. per lb. 

. 

fk 


"Botoss. Citrate .. 

. Potass. Ferrioyanido 
Potass/Iodide ' .. 

» Potass. Metabisulphite 
Potass. Permanganate 

Quinihe Sulphate 

Resdneiu .. . .. 

SMol’ ,.. .. 

Silver protehiate 
: S^.'Etenzoate, B.P. 


Sod. 



TflPnwWwjB* ,’^ ^.,.Ipd.—Ifc 2d. pat lo., aoaording tp'jv OU.^ 

'^'y^'■••;;';'^i;,^',>''j;:::",,■■ ^.quantity.V ,. ,,, Bulrariw ....... 

Sod. Snlpbito, aahydraus *27 l0i<W.£28 lOik p«t toa, ««oonl> AixotoUlii" ' v'i i . 
’■•A»,. ‘ ^ ^5 -ijuadtttyj keg* ' 

ineluded. . In large oailo £1 per Feppermld* Oil—^ 

. -.100 168*..,... ......'.' , .1*'. 

Sulphbnei.. ,, ,. 18*. 6d. pet Ib., Weypp County 

T»rtar B^tio .. S. H*. W. per Ih.' ''H'. • Pr^to^Oa " 

Thyntpl.’; *^ .. ... l8s. 6d.—IW: gi per lb. for good-> Qjjll, 

' white ory.ta3 from *jowan *eed. .V' 

^ ■ '. Auetraliap' 


, w 18*^0d. ^Ib. . 

: .. 27*. 0d. per oz.'' liluoh oheapet. 

;. 21 b. per oz. „ , 

.. ISs. 6d. per lb., ■ 

,.. 70a per lb. 

. .'•. 18*. per lb. Advanced. 

. .'is*, per lb. Advanced. 

.. 9s. 6d. per lb. 

% ’,. 288. per lb.. ■■ 

' ',. 21a per lb. \ 


Aoetophenone': ■ ..i-lS*. 8d, plwrlb. ? • " 

Aubepine .. . 18*. 8d. i» • 

Amyl Acetate V - 

Amyl Butyrate .. ^ .. 7a8d. ,j \ . 

Amyl Salicylate . . 3a6d, „ 

Anethol (M.P. 21/22’ 0.) 3*. 9d. i 

BenzylAOetatefromOhlo- 
rine-free Benzyl Aloohot 3a. 3d. 

Benzyl Alcohol free from 
Chlorine . . .'. 3s. 8d. „ 

Benzaldohyde free from 


Chlorine . ... , 

3a 6 d, ' 



Bdazyl Benzoate.., , 

8 s. 9d. 



Giraiamio Aldehyde 




Katur^' ■ ■; ■■ . 

17s. 6 d. ,. 


Cheaper. 

Coumarin ., 

21 s. 


Citronellol 

16s. 


Much cheaper. 

Citral . * 

10 s. 


Ethyl Cixinamate 

lOs. 



Ethyl Fhthalate., 

3s. 9d, 



Kugenol .. 

lOs, 9d. 



Ooraniol (Palmarosa) 

368. 


Cheaper. 

Geroniol. 

108.-17*1 

6 d. per Ibi 

lleliotropine 

93 . per lb. 



Jfm) Eugenol .. . 

l&s. 9d. 



hmalol ex Boie de Bose. 

20 a 



Linalyl Acetate .. 

20 a 



Methyl. Anthranilate 

.9s;' 6 d. 


Advanced. 

Methyl Benzoate . 

68 . 



Musk Arobiette .. . 

628 . 6 d. 



Mtwk Xylol .. 

20 s. 


Advanced. 

Norolih .. .. , 

48. 



Phenyl ESthyl Acetate « 

lOs. 



Plionvl Ethyl Alcohol . 

16a 



llhodinol .. «. , 

628 . 6 d. 



Safrol .4 ,, • 

la lOd. 



Torjfineol.. 

2 s. ed. 



Vanillin .. ... . 

26a 6d. per lb. 


PATENT UST 

Tbe dates given In ibis list are. In the case of Appllcntlona for Faient* 
those of applications, and In the cose of Complete BpeclBcatlons 
those of Oie Official lournals In which the ocoeptanoe la announced, dim* 
.plete SpoolHeations thus advertised os accepted are open to Inspection at 
the Patent Office Immediately, and to opposttloo within two months of the 
date given ; they are on sole at Is. each at the Patent Offieo, Sole Branch, 
duality Court, Chancery tone, london, W.C. 2, 15 days otter the date 
given. e 



1.—QENEBAL; PLAHt; .llIACHINERY 


ApratOATIOMS ‘ ' 

Brooke, and Woodell-Buokham. Ltd. Centrifugal sopar* 
atorO. 4401. Feb. 20. 

Dothlister and Sons, and Toogood. Regenerator furnaces, 
4546.. Feb. 22. - 

English drains Co., and McConechy. Drying apparatus. 
3628. Feb. 11. 

Evans (Allgem. Elektrizitats-Ges.). Furnace. 470Ar 
jFeb. 23. 

_ Farbenfabr. vorm. F, Bayer u. Co. Apparatus tor produc¬ 
ing intimate mixture between gases and liquids. 3782. Fob.l3. * 
(Oer., 6.4.23.) 

' Fothergill. Evaporators. 3968. Fob. 15. 

' Green. Refrigeration etc. 3837. Fob. 14. 

Hoenan and Leek. Separation of solid matter from gases, 
3868. Feb. 14. 

Higgins. Apparatus for separating liquids of different 
specific gravities. 4698, Feb. 22. 

Iraray (Meister, Lucius, u. BrOning). Expelling volatile 
substances by means of a stream of vapour. 4281. Feb. 19- 
Jackson (Bum and Co.). Kilns. 4145. Feb. 18. 

Leach. Refining-apparatus. 4606. Feb. 21. (tT-Si# 
21.2.23.) ■ ; 

MoL^. 3689. See II. 


ESSENTIAL OILS 
Almond Oil, Foreign 
S.P.A. .. .. 14s. ed. per lb. 

Anise Oil’.. ,, Is. lid. „ 

Bi rgiimot Oil .. .. 158. 6d. „ Dearer. 

Bourbon Geranium Oil:.. 29s. 6d. 

Oumphor Oil ., .. 768. pet owt. 

Cannnga Oil, Java . ' .. 98. 4id. per, lb. 
t'lunamon Oil, Leaf .. Very little offering. 
Cassia Oil, 80/86% , 9s. 9d. por lb. 

Cit vonella Oil— . 

Java 86/90% V. .. 4s. I0d. „ 

Ceylon.. . ..: ...38. 7Jd. „ 

Clove OU.. ... .. 8s. 71d. „ 

Eucalyptus oa 70/76% .. 2s. 8d. per lb. 

Lavender Oil—i-> 

French 88/40% Ester* 24s. 6d. perlb. ' 
G.monOa .. 8s.,ld. „ , ’ 

I«mongtaaa_|^._ *14 ?<!? .v. .a-.-... 


Marks (Polysius). Drying sludge. 3634. Feb. 11.' : ■ 

Pfisterer. Apparatus for washing, mixing, and satuiating 
fluids. 4373. Fob. 20. 

Pfisterer. Apparatus for mixing etc. 4378. Fob. 20. 

, Phillips. Apparatus for cooling substances, liquids,, or 
gases. 4621. Feb. 21. 

Stehli. Sintering-inaohines. 3670. Fob. 12. : K ■ 

Thermokept Corp. Vacqumisiug liquids. 3526. Feb. 11. 

. (U.S., 17.2.23.) 

COMPLKTB SPEOIWCATIONS AcOBPTED 
30,318 (1922), Arbuokle. Separating the liquid and solid 
components of mixtures. (210,855.) Feb. 20. 

31,167 (1922). Lomplough and Harper. Retorts or stills. 
(211,219.) Feb. 27. 

33,777 (1922), Appareils et Evaporateurs Kostnor. Oom^ 
bined digMtingand evaporating process. (204,670.) Feb. 27. 

4842 (1923). Akt. de Norsks Saitverker. Produetioo.ut 
coarse proeipitatesJrom solutions. (194,676.) "Feb, 20, 

8641 (1923). Hunt (ReynoVds)j(,. Oent^ugal deoanti^ ot 








VAumeinx . 'Miw. 7, l«u : 


10,461 (1923). Imray (AqtZAzdce Oorp.)* Apparattui for 
dissolving gases. (211.371.) Feb. 27. 

12.271 (1923). Bothune. Apparatus for condensing dis* 
tilled vapours. (197,341.) Feb. 20. 

13.S42 (1923). Algem. Norit Maatsch. Treating liquids 
with purifying and decolorising agents. (198,366.) Fob. 27. 

22,703 (9123). Aktiebolaget Separator. Centrifugal separ* 
•tors. (204,046.) Feb. 27. 

W.~FUEL; GAS ; DESTRUCriVE DXSTILLATJON ; 
MINERAL OILS; LIGHTING 

Applications 

Atidnson, and Stein and Atkinson. Gas*producers. 4367. 
Feb. 20. 

Block. Manufacture of liquid fuel. 4559. Fob. 22. 
Boughton. Manufacture of coal gas. 4523. Feb. 22. 
Donald. Drying peats etc. 4111. Fob. 18. 

Oes. f. Ohfrn. Produktion. Manufacture of highly-octive 
absor))tion (■.a.rl>on. 4628. Fob. 22. (Czecho-Slov., 22.2.23.) 

Humphrey, and Synthetic Ammonia and Nitrates, Ltd. 
Manufacture of combustible gases. 4640. Fob. 23. 

Mackay. 3896. See IX. 

Mcl^od. Cylindrical rotating retort. 3589. Feb. 12. 
Montgomorio. 4368. See IX. 

Potts (N. V. Algem. Norit Maatsch.). Manufaoturo of 
aotiv© carbon. 4529. Feb. 22. 

Schwarz. Treatment of hydrocarbons. 3785. Feb. 13. 
(tr.S., 13.2,2.3.) 

Shore. Conversion of heavy to light hydrocarbons. 3742. 
Feb. 13. 

Complete Specitications Accepted 
30,678 (1922). Gas Kosearch Co. Gas-genorators. 
(199,695.) Feb. 27. 

32,136 (1922). Woodroffo and Scott. See XXIH. 
32,920 (1922). Dobson, and Sugden and Co. Begonera* 
tivo furnaces for gas production etc. (211,267.) Fob. 27. 

2642 (1923). Kroll. Cracking petroleiun products. 
(210,972.) Fob. 20. 

9181 (1923). Dicker (S.E. Co.). Destnictive distillation 
of shalo etc. (21},033.) Feb. 20. 

9614 (1923). Reitinoyer, and Brunner Gos. Continuous 
distillation of wood. (211,368.) Fob. 27. 

18,343 (1923). Gas Light and Coke Co., (^nd Nodeu. 
Botary scrubbers and washers for gas nianiiiacture etc. 
(211,4(»9.) Fob. 27. 

18,365 (1923). Meister, Lucius, u. Urilning. Manufitcture 
of highly-octive charcoal. (200,839.) Feb. 27. 

21,100 (1923). Ruhr. Apparatus for distilling coal etc. 
(208,117.) Fob. 27. 

IH.—TAR AND TAR PRODUCTS 
Applications 
Schwarz. 378.5. See II. 

Stewart and Wolmsley. Puritication of crosylio acid. 
S702-3. Fob. 13. 

CJomplete Specification Accepted 
32,174 (1922). Vivian. Treatment of tar and like liquid 
hydrocarbons. (210,909.) Feb. 20. 

IV.—dyestuffs and intermediates 

Applications 

Bates, Brightmoro, and Webber. Manufacture of 
derivativoH of the chlorohydroxjdoluencft. 4082. 

British Dyestuffs Corp.. Clomo, and Perkin. 
of gamma-tetrahydroqumoluno etc. 3642. Feb. 12. ' 

Oayton, Stokes, and Holliday and Co. Colouring dHpro 
of the pyrazolone series. 3704,3710-1. Feb. 13. 

Hall, and Silver Springs Bleacliing and Dy^g C^. 
Maaufaoture and application of dyestuffs. 4542. Feb!^2. 


j&erew'ard, Scottish Dy«^['Ltd. ot 

hydn^xyanthraquinohes. 4173. Feb. 18.' 

Imray (Meister, Lucius, u. Brikning). Manufacture of vai 
dyestuffs. 4281. Fob. 19. 

Kneoht and Muller. Dyestuffs. 3828. Feb. 14, 

Soo. (Them. Industry in Basle. Manufacture of. .thio> 
naphthisatin etc. 3548. Feb. 11. (Swit^rland, 18.7.23.) 

Sokal (Kallo u. Co.). Manufacture of vat dyestuffs. 4079. 
Feb. 16. 

Complete Spbcifioations Aoobptbo 
21,276 (1922). Davies, Thomson, Thomas, and Sootti^ 
Dyes, Ltd. Production of colouring matters. (210,703.) 
Feb. 20. 

30,923 (1922), Imray (Soo. Oiem. Industry in Basle). 
Manufacture of azo dyestuffs and chromium compounds 
thereof. (210.800.) Feb. 20. 

31,254 (1922). Imray (Soc. Chem. Industry in Basle). 
Manufacture of azo dyestuffs. (211,223.) Feb. 27. 

31,596 (1922). Lewcock, Voss, and Gas Light and (Toke 
Co. Manufacture of sulphurised dyes from carbazoie- 
derivod indophenols. (211,234.) Feb. 27. 

2282 (1923). Marris, and Walker and Sons. See XV. 
11,985 (1923). Soc. Chim. de la Grande-Paroisso. Manu¬ 
facture of green dyestuffs dyeing in reduction-baths. (199,706.) 
Feb. 20. 


V.~FIBRES; TEXTILES; CELLULOSE; PAPER 
Applications 

Barrett, (Toward, and Tootall Broadhurst Lee Co. Cellulosio 
material and rnanufaciuro thereof. 3606. Feb. 12. 

Harbons, Ltd., l.eon, and Sharrat. Manufacture of arti¬ 
ficial silk. 3532. Feb. 11. 

Marks (Bamberg A.-G.). Maaufaoture of artificial silk. 
3989. Feb. 16. 

Moeller. Treating waste paper. 4012. Feb. 16. 

Nebrich. Production of paper pulp. 4316. Feb. 19. 

Soc. Anon. La Cellophane. Drying cellulose films. 3663. 
Fob. U. (Fr.. 12.2.23.) 

Soo. do Brevets Textiles. Improving vegetable fibres. 
3601, Feb. 11. (Ger., 14.2.23.) 

Tubizo Artificial Silk Co. of America. Manufacture of 
artificial silk. 4078. Feb. 23. (U.S., 24.2.23.) 

Complete Specifications Accepted 
2282 (1923). Marris, and Walker and Sons. See XV. 
10,213 (1923). Heberlein u. Co. Improving vegetable 
fibrous materials. (196,298.) Feb. 27. 

14,503 (1923). Meister, Lucius, u. Brfinmg. See VI. 
22,583(1923). Dobler. Manufacture of paper. (205,703.) 
Fob. 20. 


VI,-.BLEACHlNa ; DYEING ; PRINTING ; 
FINISHING 

Applications 

Courtaulds, Ltd., and Whittaker. Dyeing artificial silk. 
4604. Feb. 22. 

Hall and others. 4642. See IV, 

Complete Specifications Accepted 
24,746 and 29,321 (1922). Plauson’s (Parent Co.), Ltd. 
(Plauson), Dyeing. (211,178.) Feb, 27. 

28,139 (1922). Russell. .Sec XIV, 

. 30,460 (1922). Grant. Waterproofing processes for fab¬ 
rics, (210,86.5.) Feb. 20. 

10,017 (1923). Usines de Keukelaere. Apparatus for 
dyeing bobbins of combed wool. (211,370.) Feb. 27. 

14,.503 (1923). Meister, Lucius, u. Briining. Production 
of colour effects on paper and fabrics. {198,693.} Feb, 20. 
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OHESttKCBY ANt> BJDlTSTl^y ■ 2{j3 

AXiltALTS I ^SAj^8V and N&thaneohn. Extraction <^f i^asted sinoiferous 

d(re8 etc. 4190. Feb ‘ 


Vlt—ACIDSt 

* ELEMENTS 
, ArpticAWows 

Bichoweky and Harthan. Froductioi^ of cyanogen com¬ 
pounds. 3766. Feb. 13. 

Brown. 4176. See XHI. 

Canada Carbide Co., and Freeman. Manufacture of aodhim 
sulphide. 3800. Feb. 14. (U.S., 14.2.23.) 

^rpmael (National EliMtroly'tic Co.). Manufacture of 
chromates. 3993. Fob. 15. ’ 

Chemical Engineering and WUton’s Patent Furnace Co., 
Wilton, and Wilton- Manufacture Of sulphate of ammonia. 
4397. Feb. 20. 

Crosland. Kiln for calcining lime etc. 4065. Feb. 16. 

Fabr. do Prod. Chirniquee de Thann et de Mulhouse. 
Manufacture of cyanides. 3961. Feb. IS. 

.Johnson (Badisoho Anilm u. Soda Fabr.). Manufacture of 
hydrocyanic acid and cyanides. 4284. Feb. 19. 

Lande, and N. V. Industrieele Maatsch. liendering per¬ 
oxides etc. safer for handling. 3685. Feb.. 12. 

McDavid, Williams, and Nobel’s Explosives Co. Recovery 
and concentration of nitric acid. 3529. Feb. 11. 

N. V. Stikatofbindingsindustrio Nederland. Manufacture 
of ammonia from products containing cyanides etc. 3763. 
Feb. 13. (Holland, 21,2.23.) 

Soo. Anon. Comp. ClOn. des Produits Chimiques de Louvres. 
Manufacture of salts of chrome. 4086. Feb. 16. (Fr., 16.2.23.) 

COMPUSTE SPECmOATION ACCEPTED 

0697.(1923). Henkel et Cio., and Weber, Treating am¬ 
monium chloride lyes in iron vessels. (207,142.) Feb. 27. 

VUI.—GLASS: CERAMICS 
Applications 

Cobb. Firel^ieks, Crucibles, eto. 4637. F’eb. 22. 

Dynomi^W-Werk Engelliorn u. Co., Engelhom, 
fkdiaofor. *Manufocture of refractory compositions 
bricks. 4388. Feb. 20. (Ger., 20.2.23.) 

Priest. Refractory coverings for furnace shafts, flues, etc. 
4631. Fob. 22. 

Soc. d’Exploit. des Proo. Hidoux. Drying and pulverising 
clays etc. 4038. Feb. 23. (Fr., 24.2.23.) 

Complete Speciftoatiom Accepted 

121 (1924). Kiechers. Manufacture of raw plate glass. 
(209,417.) Fob. 27. 


and 

and 


3792, 


of lead products, ■ 4314- 


18. 

Mookay. Electrochemical treatment of copper ores. 

Feb. 13. pp- 

Nathansohn. Dechlorination 
Feb. 19. (Ger., 3.10.23.) 

Rein. Cupola furnaces. 3841. Feb. 14. 

Rimsdijk. Produetion of refined steel and alloys from 
titaniferous ironsand. 4428. Fob. 21. 

Sicappel. Recovery of metals from their compound^. 
4618. Feb. 21. (Norway, 26.2.23.) 

StehU, 3670. See 1. 

Complete Specifications Accepted 

22,454 (1922). Rosonhain and Grogan. Improving eom- 
mercial aluminium. (211,027.) Feb. 27. 

27,458 (1922). Heimes.. Preparation of ores for leacliing- 
prooess. (210,824.) Feb. 20. 

30,562 (1922). Gronqvist. Cementation of iron and steel. 
(210,870.) Feb. 20. 

31,052 (1922), Hamilton and Evans. Manufacture of 
iron and steel alloys. (211,210.) Feb. 27. 

31,127 (1922). Diehl. Preparation and smelting of ores, 
roaster-residues, slags, eto. (211,215.) Feb. 27. 

5719 (1923). Bardt. Precipitating or recovering metals 
from solutions. (211,005.) Feb. 20. 

11,219 (1923). Akt. Ferrolegeringar. Heating metals or 
alloys in on eleotrio fiunace. (211,039.) Fob. 20. 

11,616 (1923). Goldschmidt A,-G., Scliertol, and LOty. 
Refining tin. (196,938.) Feb. 27. 

18,600 (1923). Siemens u. Halske A.-G. Load alloys. 
(201,176.) Feb. 27. 

XT.— EI.ECrrRO-CHEMl.STRY 
Applications 

Crouoher and others. 3558. See XIX. 

Dragonetti. Selenium cells. 3551. Feb. 11. (Ital., 

12 . 2 . 2 . 1 ) 

‘ Mackay. 3792. See X. 

Complete Specifications Acceited 

32,373 (1922). Rutter. Galvanio batteries or electric 
accumulators. (211,255.) Feb. 27. 

11,219 (1023). Akt. Ferrolegeringar. See X. 

XU.—FATS; OU-S ; WAXES 


IX,—BUILDING MATERIALS 
Applications 
Crosland. 4066. See VII. 

Dbcolland, Manufacturn of aluminium cement in rotary 
fumocos. 3888. Fob. 14. (Fr.. 14.2.23.) 

Gayen. Manufactiiic of binding eto. substanees for building 
materials. 3692. Feb. 12. 

Huizer. Preservation and treatment of wood. 3867. 
Feb. 14. 

Mackay. Bituminous emulsions. 3896. Feb. 14. 

Marks (Polysius). 3534. See 1. 

Marks (Polysius). Burning raw coment sludge. 3535. 
Feb. 11. 

Marpillero. Construction materials. 3981. Feb. 15. 
Montgomerie. Bituminous eto. emulsions. 4358. Feb. 20. 
N. V. Bataafsche Petroleum Maatsch. Manufacture of 
emulsions of asphalt eto. 3781. Feb. 13. (Holland, 30.10.23.) 
Fob.13. 

X—METALS i METALLURGY. INCLUDING 
ELECTRO-METALLURGY 


Applications 

Holton. Detergent. 4426, Feb. 21. 

Kammermaiui. Extraction of oil, from vegetable sub¬ 
stanees. 4603. Feb. 22. (Belg., 21.1.24.) 

Willielm. Extraction etc. of fatty acids etc. from oils eto. 
3619. Feb. 12. (Ger., 24.12.23.) 

Complete Specification Accepted 
34,884 (1922). Potroff. Manufacture of detergent com¬ 
positions. (211,294.) Feb. 27. 

XIII.—PAINTS: PIGMENTS; VARNISHES; 
RESINS ■ 

Applications 

Brown. Simultaneous production of iron-oxide pigment 
and hydrocldorio acid. 4175. Feb. 18. 

K. D. P. Co. Manufacture of vegetoblo re-sins. 4069. 
Feb. 16. (Ger., 17.7.23.) 

Semouza, Semonza, and Welch. Bed load paint. 3550. 
Feb. 11. 

Complete Specification Accepted 


Applications 31,248 (1922). Goldschmidt A.-G, Production of amor- 

Borchers and Stimson. Purification of alloys containing^ phous, finely subdivided litharge. (189,132.) Fob. 27. 

imn and molybdenum, uranium, eto. 3622 and 4670. jyy indta-BUBBER • GUTTA-PERCHA 

Fob. 12 and 22. , 

Evans. Recovery of zino and copper from alloys. 4553. Applications 

Fob. 22. K.D.P. Co. Manufacture of caoutchouc eto. 3674-6. 

Fischer. Manufacture of ductile metals. 4279. Feb. 19. , - Feb. 11. (Ger., 6 and 20.4.23.) 




Wb^.*!%6&teT2?' V^oanU^tion o£ 

OoMPLKTB SpBcincjiTioir Accbftiso 
28,139 (1922). Ruggell and Broomflold. WaterproofinR bv 
the UBO of rubber latex. (211,188.) Feb. 27. , 

XV.~LEATHEB; BONE; HORN; GLUE 

ArPLICATIONS 

Nelron, Dole, and Co. Manufacture of thin sheete of aela- 
tin. 4183. Feb. 18. (Sweden, 3.6.23.) 

Spottier, and Tumor Tanning Machine Co. Machines for 
■ treating hides etc. 3842. Fob. 14. 

CoMPusTE SwcciricAlriON Aoobpted 
2282 (1923). Morris, and Walker and Sons. Treatment of 
spent ton, spent dyewpods, straw, and like inert vegetable 
matter. (211,322.) Feb. 27. 


W.461 (1922). ”«6kal (KaUe ,u. Oi.): 
or layer, (21^,863.) I%b. 20. -i?*: 

• •, ,XXH^:e:!5PI^V^;,MAT^® , ■■ 

■' CtoMiKbBOTs-SraSfcbAWbK.:Ap^PTi^!':s;;?^ 

2J.048 (1922). Du I^nt. de JNemours and- Oo. Highf 
explosivok. (18^487;) Feb. 20, , A";, . , 

' '■ ■' '' '’•■'xXHi.^Ai^iLysis’ ■ 

CoMMTB SjutomoATioNSfAboEra 
• 32,138 (1922). Wobdrofie, and abott, ttd../ ApS^tm 
for determmmg the volumetric proportion of a gas or gasei 
m gaseous raixtu^s. (211,240.) Fob, 27. , , ■ ,> * . 

T, (*028). • • Simmanoe. Gas oalorimeten. ■. (2ld.980 ' 
■Feb. 20.. -...■■ . . .. ■ ' ■,; ' 


XVI.—SOILS; FERTILISERS 
Afpijoations 

Carpmael (Chem. Fobr. auf Akticn, vorm. E. Sobering), 
for protecting plants and animals against insects etc. 
4 iwo. iob. 18 . 

Pease. Fertilisers. 4420. Feb. 20. 

Redfem (Sclieel). Fertilisers. .3584. Feb. II. 

XIX.- FOODS I WATER PURIFICATION; 
SANITATION 
Applications 

Carpmael. 419.6. See XVI. 

Oroucher, Gush, and Gush. Electrolytic systems for 
treating abator. 3.5,68. Fob. 11. t ^ 

Milkal, LW. and Sierra. Apparatus for making milk etc. 
powder. 3864. Feb. 14. e 

5*“,*’* Treatment of seeds etc. with furfural. 
3538. Fob. 11. (U.8., 5.7.23.) 

Rizi5res Franjaises. Amylaoobus flours. 
4061. Fob. 16. (Oer., 10.2.23.) 

COMPLETS: SPECmCATIONS ACCEPTED 

. 4339(1923). Lassen, and United Water Softeners, Ltd. 
MMuifacturo of water-softening materials. (211,340.) Feb. 27 
8851 (1923). Ottosen. Preservation of food substances by 

ooolmg. (211,032.) Feb. 20. 

XX. -ORGANIC PRODUCTS; MEDICINAL 
SUBbTANCES; ESSENTIAL OILS 
Applications 

University of Toronto. Manufacture of anti-diabotio 
products. 42o2. Feb. 19. (U.S., 2.3.23.) 

Wacber Ges. f. Elektrochom. Industrie. Manufacture of 
aoetio anhydride. 3063. Fob. 12. (Ger., 12.2.23.) 

Complete Specifications Accepted 

foftey (Mcister, Lucius, u. Brilnuig). 

acids. (210,809.) Fob 20 
- 32,095 (1922). Nobel Industries, Ltd. (Du -Pont de" 

FeV2T*'*”'^ *^ * (211,246.) 

u- Briining. Manufacture 

of diammodiaryldialkylrnethanes. (204,722.) Eeb. 20. 

XXI.—PHOTOGRAPHIC MATERIALS AND 
T PROCESSES 

ApPLtCATIONS 

, Roiuamel. • Photography. 4540. Feb. 22. 


TRADE NOTES 

Official Trade Intelligence 

Department of Overseas Trade (Developinent 
and feteibgence, 35, Old Queen Street, London, 
S.W. I) has received the folio-wing enquiries for 
British goods. British firms may obtam further 
mformatipn by applying to the Department and 
quotmg the specific rmerence number 

'■ galvanised 'sheets; steel 

(^30); Braiil: Iron tubes (862/22/P.(J./E 0 12) • 
British India: Don and steel (the Director-General’ 
India Store Department, Branch No. 10, Belvedere 
Road, Lambeth, S.E. 1); Chile: Steel,' copper, 
iron, bronze, copper, soap, tin, oil, turpentine, paint, 
varnish, calcium carbide (»388/GP'.L./G.O.); Cuba : 
.Tmplate, aluminium foil (245); Hardware, paper, 
heavy chemicals (246); Finland : Tinplate; gal- 
(230): Latvia: Lubricating. 
Netherlands: Leather cloth 
(233); Silk (234); jSrass tubes (236); New Zealand : 
Builders hardware, wall-pawr' (226); Poland : 

(230) ; South Africa : Iron pipes 
(13,211 ®,p./E.C./2); Spain: Chemicals (^^ 
Suntzerland : Steel (239); United Kitigdom :. L^’ 
cove^ .cable, zinc, copper, bronze, brass, steel 
(the Cratroller, Post Office Stores Department, Studd 
Street Depot, Islington, N. 1); Unim States : Heavy 
chemicals (21,940/F.W./C.C./2). ^ 

Censui of Pr^ucllon for 1924 

ednsus of production in Groat Britain during 
19^ is to.Be taken by the Board of Trade in 1926, 
ftnd Sch^ules -wiJI be issued Iqter to all persons and 
who -will be required to fumjsh information. 
Ihe inquiry wdl cover not only manufactures, but 
ato agnoulture, fishery, mining and building, but, 
whereas the 1907 census included all undertmdngs, 
it IS undfiT 9 onsideratioix whethw only pnc^rtaldngs 
employing - mwe than 6 per^ns, ' (iholiidiug the 
“implcwer) will be included. The examiua^n of the 
^nd census, in 1912, was interrupted by^tj^ ivar, 
eilr", paa®® came the retnriis could',4not be 
^-gifended or completed. Now thatHrade la’b^dihing 
jinom normal, the need is |elt for thiat&^h^al 

review of the facts ,of industry, ho-ah tb' provli^® ® 

sound basis on which to build a reliable eSuniate of 
the uational inoome.^Bd. of Tr*. 3^5 1^.) 







Official 

Vol. 43 si^ 


& 1- I 'M . ■ j ■ I I iir-isif w--s, 

and AoDlicd Chci^stry 

i^WDON, MAi<CH 14 , 19,4 \ V> 4 ) U > 


editorial 


T ®™«Ei ^ we are 

attei^g to it, when leWre and 
god-lij» mdoienoe are much dei^r^ An 
“ ®“ aimless stroll throtiA 
^ Xt ^ reward bf earlier yem 

of work and study. The activity of younger 

I^“iTO“i«g^ou^ enjoyment^^i^t' 

Mr ^ juvenile friend 

Mr. Woofo^k .urges us not only to arrange a set 

which wiU explain to the viltore to 
Ej^ibition the importance of chemistry 
* 1^1 *j*j®**'^^’ specious eloquence'he hM 

hi„ c-,ss'».s,s ir. zz‘^^i£ 

“AteSKiSJS «• 


no tribute, and if 1 did -.’’ It anv !•«+« 

indefi^ M were Mr. Woolcock’s observ^Ls we 

ready pamphlet were 

something dire a£d terrible 
oi^mt+rw *', 1 .^® expound the achievements of 
f to an Exhibition is 

'’ague t^k; how can we fit. our Muse to the 
hXcd^, flapper, the long-handed miller, the long, 
ired muMcian or the j^e young curate ? When 

reDosrk^«*^r!iJ®u® ■ headache and 

sZ« tabooed by anmety, we have to think out 

horS of Congo Bed to a rai^nous 

XC.S “■> 


hroth. More conferences are to be held, 
he insisted, estimates of expehditure 
^ conside^ apd calculations about rents, 

which play such an 
important part m a modern budget. OGive us 
work or we pe^,” say Some. “ Give us nothing to 

®9uioy that we are a bit Cubian 
*“® ‘^y® already getting 

‘^y® « to add a piece on at 
' ’^trong is succeeded in his 

ft^denoy Wa man of npe years—there is a retired 
: ^fesor at Cambndge who would satisfy us—we 
^aU haire a restful time after next July. We can 

1°®’' forward to a 
re^y slothf^ ewstmice. Even as we write some 
Puts.forward a desire for a universal 

toguage. We are m no frame of mind to undertake 

fnr quiot wiu be good enoiigh 

wWm!’ ?*®”J** ® chemical jour^ 

P^®® '‘®®® trouble than any 

“ ®®“t to us. How rapidly 
nd with how httle fatigue we skim the pages after 
a sat^^g m^l and in a room religiously kept quiet 
felaSdr Sunday Wmoon^ Ifajl, 


sidS ot^ .grievances. Our youthful Pre- 
i f «n,, activity we envy and covet, in spite 
,l,„ “y “umber of Comiiiandmchts, has conceived 

^ time something was 
a W ^ SS®®* ? Chemistry House. Writing 

mnsf ^Ihfag ^bout’it Would have sufficed iov- 

^ «®^ for more. 

iniiiH. ®®u^t to have the idea simmering in our 

'm 


’ » ♦ 

satisfaction to announce^ t$ab' 
His the Kmg has been graciously pleased 

tL . patroimge to the Annual Meetiiw of 

the Society to be held this year in Livemool We 

*!?• I^^^tpoolSion o^Tk fS 

j ^^,® uppifeoiation of the Society's 
wrk and are confident 4at this distinetion will^ 

■ o ^^®”® liiverpool, and by 

®?®*t*y' S'ormerlyfKings were 
chosOT for t^^lhysioal strength, or^ if they were 
not ^osen, they imm^ their.mle on the c^S, 
more slimed the use of the sword an! 

competitors, -Iif there 
mo^im days the success of a King is judged W his 
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SOME PAGES FROM THE STORY OF ‘ 
INDIGO* 

By W. A. DAVIS, B.Sc., A.C.G.I. 

In the short time at my disposal I shall be able 
to turn only a few paces of the “ Story of Indigo.” 
This story, like that of linen, with which indigo has 
always been closely associated, begins in the very 
earliest periods of man’s history. Long before 
man was able to clothe himself in ” purple and fine 
linen,” tradition has it that he ornamented his 
skin with the extract of woad, one of the plants 
yneldin^ indigo. Both linen and indigo had their 
origin in the early civilization of the East and it 
is interesting that both depend on very similar 
complex bacterial changes for their production. 

The linen fibre and the indigo used to dye it are 
both of plant origin and both are obtained by leaving 
the stems of a plant in contact with water, when 
oertaini peculiar changes set in spontaneously which 
in the one case set free the valuable linen fibre and 
in the other the far more precious blue dye indigo. 
In the warm climates of the older civilizations— 
China, Egyrpt and India—the conditions for the 
growth and fermentation of the flax and indigo 
plant were ideal, and until very recently the pre¬ 
paration of both linen and indigo was carried out in 
almost precisely the same way as was practised in 
the days of the Pharaohs. 

The Impoetanoe of the Inwoo Indhstey 

‘ The importance of indigo may be realised from 
the fact that not only was it the most widely used 
and valuable dye during countless generations of 
the past, but even at the present day it is by far the 
most important dyestuff. 

Neglecting the smaller indigo-producing countries 
such as Central America, Brazil, the Philippines, the 
value of the total world-market for indigo under 
pre-war conditions considerably exceeded 6 millions 
sterling. This value falls not far short of that of all 
other artificial organic dyes put together as can be 
seen from the following table showing the German 
exports of dyes before the war. It must be remem¬ 
bered that Germany then supplied six-sevenths of 
the world’s requirements of artificial organic dyes. 

Tabus I 

1880 1890 1896 1900 1905 1907 1909 

Tone 

Aniline (lyos 2141 7280 15,789 23,781 36,670 43,716 47,777 

Alizarin „ 6588 7906 8928 8691 9359 10,.‘i00 34,784 

1907 

Vtilues. Aniline dyes .. .. .. £6,600,000 

Alizarin.£1,200.000 

Geowth of the Synthetic Indigotin Indcstby 

This is not the occasion to describe inj^tail the 
history of one of the greatest and mo8#"^5nating 
achievements of modem chemistry—^th;p; '■jation 
of what only 40 years ago was regaij^! ;: >ct as 

a dream—the manufacturo on an iscalo 

from coal tar of indigotin, the chief- , <t of 
the valuable natural dyestuff indigo. ^ :>’ -^iJgress 

*A lecture delivered to the chemistsLever 
Bros., Ltd., Fort Sunlight, on Jan. 28,1944. 


of m<^em chemistry indigo has played > supreme 
part. It was from natv^ indigo that in 1841 
SVitsche obtained aniline—the parent substance of 
the so called “ aniline dyes.” In fact the very 
name aniline is derived £rom the Indian name for 
indigo— nil, which passed into Europe in the Portu¬ 
gese (or Arabic) form AniLf The apparent close 
relationship of indigo and aniline veipr early suggested 
the possibility of preparing indigo synthetically 
from coal tar, and it was wiile working with this 
end m view that W. H. Perldn in 1866 studied the 
behaviour of aniline with arsenic acid, which led 
to the discovery of the first aniline dye mauve. 
Then came the discovery of the diazo reaction by 
Peter Griess and the wonderful development of the 
azo-dye industry, which culminated in the synthesis 
of indigotin itself. The cycle was complete. 

So long ago as 1870, indigotin identical with the 
blue dyeing principle of natural indigo, was synthesised 
by Engler and Emmcrling, but nearly 30 years had 
to elapse before the manufacture of synthetic indigotin 
became a commercial success. During this period, 
in German universities and German works, the 
problem was pursued persistently and without rest, 

” Ohne Hast, ohne Bast.” The prize was one well 
worth winning—^the capture of an industry repre¬ 
senting at that time, when the aniline dye mdustry 
was of smaller dimensions than at present, a money 
value far exceeding that of all other dyes put together. 
From 1865 to 1880, A. von Baeyer with his numer¬ 
ous pupils worked on the problem and a complete 
synthesis of indigotin in 1880—1882 firmly established 
the structure of the indigotin molecule. 

Baeyer’s processes were patented and purchased 
by the Badische Company for £20,000 and were 
worked on a large scale. It was soon found, however, 
that these processes were an economic impossibility 
because of the shortage of the world’s supply of 
toluene—^the substance which during the great war 
was used in enormous quantities for the manufacture 
of the most powerful high explosive, trinitrotoluene 
(TNT). In spite of the very nig increase of produc¬ 
tion of crude tar which followed the introduction 
of the modem metallurgical ooke-fumaces—especially 
in Germany—the amoimt of toluene obtainable from 
crude benzene would only be enough to produce 
indigotin sufficient to cover one-fifth or one-sixth 
of the whole consumption. An increase of the pro¬ 
duction of crude benzene for the purpose of obtaining 
more toluene would have led to over-production 
of unusable (at that jinriod) benzene and hence 
would have increased the price of toluene and finally, 
that of synthetic indigotm. 

Although the Badische Company had incurred 
heavy losses by working Baeyer’s processes, they, did 
not hesitate to purchase in 1890 the patent of K. 
Heumann, who had introduced a process starting 
with naphthalene. This was the tumiim point of 
the indigotin industry. EconomicaDy, ms process 
was far preferable to the synthesis from toluene,,' 

t “ Nil ” (derived from Sanserit) is the ordinary Hindustani J' 
word for “ blue.” Indigo is thus the “ blue ” dye. “ Indigd-“# 
is derived from the Greek “ Indikon ” (Isit. IndioUm). tho 
Indian (dye). The word “ nil ” is also seen w the Stoptlsa 
“NUe”—the blue river. . ^ ' 




m 
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Quite 50,000 tons of nsphtliAlene were pirbduoed 
annually in the distillation of tar and at this time 
-only about 16,000 tons had been utilised—the rest 
was a “ waste product.” 

But. even working this process the output of 
B 3 rnthetio indigotin was not much increased xintil 
ISOT—lfiat is seven yeata latef, as is shown by the 
following data 

Tabub n 

' 1880 1890 1895 1900 

Bxport of synthotio indigotin from 

Gonnany in tons ., ., 497 733 658 1873 

The obstacle was the fact that the first staw of 
the process, the oxidation of naphthalene to phthalio 
anhydride by heating writh Buijdvuric acid, gave a 
very poor yield. In 1897 a fortunate “ accident ” 
made the proofs ultimately a brilliant commercial 
success. Irom the breakmg of a thermometer 
in the vat in which naphthalene was being heated 
with sulphuric acid and the keen observation of its 
effect by the chemist in charge dates the downfall 
of the natural indigo industry. It was noticed that 
the small quantity of mercury from the thermometer 
which fell mto the sulphuric acid, greatly accelerated 
the action and that a nearly theoretical yield of 
phthalio anhydride was obtained. Instead of the 
action being very prolonged and accompanied by 
many destructive changes, it was complete in a few 
hours and its rapidity made it possible to cdlect and 
me over again the large quantities of sulphur dioxide 
evolved. This led to the development m Germany 
of the so-called “ contact ” process of manufacture 
of sulphuric acid—a process by the way (liko the 
aniline dye industry) invented and worked in Ei^land 
so far back as 1875 by Rudolph Messel, of Messrs 
Spencer, Chapman and Messel, though only developed 
on a very large scale many years later in Germany. 
So that the fortunate “ accident ” already alluded 
to not only made synthetic indigotin an economic 
possibility but also gave to Germany what is now one 
of its most important industries. The sulphip 
dioxide liberated during the action of sulphuric acid 
on naphthalene was reconverted into sulphuric acid 
by the contact process, so that the process became a 
continuous one in which little or notning was wMted. 

The necessity of recovering large quantities of 
sulphur dioxide thus led the Badische Company 
entirely to reconstruct its system of manufacturing 
sulphuric acid. It is difficult, fully to estimate the 
indirect influence the synthetic indigotin process 
has had on other industries (such as other branches 
of the dyeing industry, the artificial fertiliser industry 
—-s\ilphate of ammonia, superphosphate), by facilitat¬ 
ing and cheapening the production _ of sulphuric 
acid. That the processes and plant introduced at 
this time were an important factor in Germany’s 
military strength is abundantly clear. It was, too, no 

had former^^^^n used to supply chloime_ in_ ve^ 
large quantities for a later stage of the indigotin 
synthesis (the manufacture of nionochloracetio acid) 
which gave the opportunity for the use of chlorine 
in the early gas attacks which so nea:^ changed the 
wliole course of the war at Ypres, 'Hie magnitude 
cf the change inWbduced*at wbis? time into German 


' chemical industry by the B.A.S.F. can be gauged 
by a few data. 

in 1888 the Badische produced 18,000 tons of 
sulphuric acid catalytically and in 1900,160,000 tons. 
In 1901 the quantity of sulphur dioxide recovered by 
this process from the mamdacture of phtihalk 
anhy<mde alone was about 40,000 tons. The first 
artincial indigotin plant was erected by the Badische 
at the cost m £4w,000. In 1900 two competitors 
appeared, viz., Meister, Lucius, und Brllning of H6chst- 
am-Main and Messrs. Geigy of Basle, the latter working 
Sandmeyer’s process. 'The considerable fall in price 
of synthetic indigotin which followed this acute 
com^ition led to Messrs. Geigy abandoning the field 
and to the amalgamation of the Badische and Meister 
Lucius interests with a capital of £1,200,000. Before 
long this partnership was, however, dissolved. In 
1910 the Rathjen Company of Hamburg with a capital 
of £280,000 started making indigotin, using an 
improved form of Sandmeyer’s process, and yon 
Heyden of Dresden, one of the largest chemical 
works of Germany, also took up the mantifacture, 
working the so-called phenylglyoine process. In 
Switzerland the Society of Chemical Industry in 
Basle began making indigotin in 1911—1912. 

Although the introduction of the catalytic oxidation 
of naphthalene and the contact process of manu- 
factunng sulphuric acid were great steps in advance 
they did not enable synthetic indigotin easily to 
compete with the natural dye, which as I shall show 
has certain very real advantages. There is, indeed, 
good ground to believe that synthetic indigotin was 
sold at a loss for a long period in the endeavour to 
capture the market and that for this purpose large 
subsidies were given by the German Government. 
It should be emphasised here that the ultimate 
process adopted by the Badische Company involved 
the use of information derived neither from Von 
Baeyer, nor from the works laboratories, but from 
the Zurich professor Heumann, who had attacked 
the subject mdependently and devised methods that 
were far simpler than any of those discovered by the 
prime workers. The Heumann process involved 
fusion with caustic potash in the final stage. In this 
fusion water was a product; this had an adverse 
influence on the interaction, and it was necesseiry 
in order to maintain control of the operation to cany 
it ouu with only small quantities of material. As an 
economic process the method was therefore unsatis¬ 
factory. Success was only made possible by the 
perseverance and technical skill displayed by the 
German manufacturers and by their obstinate 
determination to carry the day against Indian 
indigo. But this struggle could not well have been 
successful in the end had not at this time an invention 
been perfected by a firm having nothing to do with 
colour making. The invention was that of a process 
of making sodamide, NaNH,, from metallic ‘sodium 
and ammonia. Sodamide, it was found, could be 
used with great advantage instead of caustic soda 
in the indigotin melt ;m place c£ water it gave ammonia 
which had no deleterious effect and moreover ooidd 
be easily recovered and used over and over again. 
From this moment the ptocMs became an economic 
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indigoto Ve have an industry in widch 
of modern science have been utiliscd 
'^Wch aU that ohemioalmS 
called in aid~ 
f^,®*****"®^ indigo we b&re the 
industry in vrluch the processes 
recently, of a very primiti^ ohar- 
j* different in fact from those 

^ years B.c. The plant 
» wt m the field m the early morning, carted to the 
(often 2 or 3 hours’ journey away) 
m bullock carts and loaded into large cement-lined 
vate. A^r lo^g the jdaht is “watered ’’—that 
the vats are fiUw^th water warmed if necessary 
te a temperature of 90» F. The watering takes about 
hM T **®**^^ an hour. The plant is kept down and 
new in position by means of cross beams fastened 

P^* « ^lien left 
12 hours; 

^r about 4 houre a bacterial fermentation sets in, 

thn n j parent substance of 

tne dye, the so-called ttidtcan, originally present in 
^e leaves of the plant, passes into soIutW. T^ 
materials onginally fermented in the solution consist 
carbohydrate material exuded from 
the out stems and the gas liberated by the fermentation 
sWm*® nitrogen and hydro^n in the early 

if 1’™®®®® changes, carbon 

rnomde IS evolved in increasmg proportion and the 
vat hquor becomes slightly acid. 

bb^d™ 'IT* present in the plant as the 

blue <tye, but as a colourlW, beautifully crystalling' 
glucosidejmdican, which itself is a com^und of the 

fS^Lf?^“®® r*l* bacterial 

fermentation as fast as the parent substance indican 

*^c>®’^ce,into solution, it is hydrtfiysed 
r *® a colourless substance. 

*®c,(®™entation is complete, that is after 12 
Solution, without any blue 
coloiir, IS oWined. From this process the dye is 
obtamed by the treatment known as “beatmg” 

To carry out the beatmg,’’ the liquor obtained frLi 
?»*c Jarge vats at a lower level 
and then thrown up mto the air by means of a larce 

rSd-soluile substance, indoxyl, is 
*^«®" the blue iShibk 
^te^?T“* hours the beatmg 
Sw!?’f ®^f?® ’^T®] ^ stoi^ and the indigo 

Sue 2ud ” Wfh ^ M afeo 

is 1 .®' ^ced fermentation the settling 

veTtfj ^ bad fermentatirit ^ 

^ ^ P^*" cent, of the indigo 

SrfL^r this way. After settling, the Supe^ 

“ carefully ron off (an operation nec^i- 
?hiil) jy fecial valves and the thick blue mud 
remaining, transferred to a boiling tank whore wa+«r 

“‘t the mixture raised to the boil by live 

nroSrti3^f*ir*“®”* ‘?^cJ'"es ent a considerable 
impunties (the so-called indigo- 
After the boXg 

the agam aUmy^ asmuofi 


u puMble of the.'oleai; 

to tW transferred to the “ filtering tables’’-^JawM 

cotton cloths are str^h^ 

as completely JMi|«)a#te. The resi^al 
IS tl«sn pretjaed betwe^ olbt«^ j^lhige 

*>3^ wire ciittdb, into' 
aiTi'ii?iti*rif AnA thei^ s^ left tx> d^ slowly in the 
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o ^Ks. The smalt s m. oub^ are finally briuhed 
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the increase in prosperity of the IMiaa 
^ century had been phenomenal 
“tondimtion of the Badtoohr processes 
and steady deblme, until 
^”®* *T opJy about l/20th of the 

qu^tlty made m 18^, the high-level mark of 
natural mifigo, was being manufactured. 
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Year 

Exports oj indigo from India 

OWt. 

Value 

iset-s 

189S-e 

1899-1900 

166,308 

187,337 

86,460 

Ra, 

4,74,09,163 

0,30.40,112 

2,08,78,848 

Bmm 1897 to li»6 there was 

a steady deeline. 

1908-07 

1011-12 

1912- 13 

1913- U 

■ • 33,102 

19,100 
11,807 
•■ 10,939 

•. 70,04,773 

37,68,026 
22,01,326 
.. 21,29,070 


101 A acres were under indigo; in 

t® “’^"t 300,000 acres. 
Jn 1880 excluding the agncultural labourers, who 
were verj^umerouS’ 360,000 persons were employed 
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■Hie "Peebles" Portable Sand Washer 


pact, beiM contained^in a wought iron tank, 6 ft x 
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CHBMISTBY AND JKDDSTBY 


A STUDY OF THE DESfRUCTIVE DISTIL¬ 
LATION OF COAL 

The relationship existing between yields of tar and 
gas obtained by the distillation of coal, was the 
theme of the second of a series of Cantor Lectures 
delivered by Mr. E. V. Evans at the Boyal Society 
of Arts on March 3. The dilution of a rich coal gas 
by the admixture of a small proportion of furnace 
gases under strict control was described and it was 
shown how the process enabled a gas of very uniform 
calorific value to be produced at the inlet to the gas 
holder. It is found to be more economical to reduce 
the calorific value of the gas to a desired standard in 
this way than to raise the temperature of the combus¬ 
tion chamber surrounding the retorts materially 
above 1300° C. The yield of gaseous therms is about 
the same whichever method be adopted, but the 
employment of higher temperatures results in a 
destruction of tar. The results of many investiga¬ 
tions upon carbonisation recorded in technical 
literature show a lack of appreciation of the part 

K by tar by reason of the fact that attention 
5 en focussed too closely upon the gaseous 
product. 

When coal was carbonised at different rates in 
laboratory apparatus it was found that a very low 
rate of heating favoured the production of an in¬ 
creased yield of coke at the expense of the volatile 
matter. The greatest yield of volatile therms was 
obtained with the most rapid heating of the coal up 
to 1000° C. This condition also allowed of the 
production of a maximum yield of gas therms. With a 
decrease in the rate of heating the yield of gas therms 
fell and then rose slightly, the maximum yield of tar 
therms being obtained when the yield of gas reached 
the minimum. For the puipose of ascertaining 
whether a more careful method of carbonisation 
would still give a low yield of volatile therms, car¬ 
bonisation was carried out in two stages, a tempera¬ 
ture of 626° C. being taken as the firrt stage. The 
process proved to be less drastic in that an abnormally 
high yield of tar was obtained whilst the yield of 
gas therms was quite low. These phenomena are 
e^lained by supposing that when com is very slowly 
dirtilled there occurs simultaneously a fractional 
distillation of the tar with the consequent formation 
of pitch. The tar obtained under these conditions 
is a limpid brown fluid containing little pitch and 
practically no free carbon. The gas obtamed from 
rapid carbonisation is characterised by a high propor¬ 
tion of imsaturated hydrocarbons, a fact which points 
to the decomposition of primary tar. It is significant, 
however, that the therms lost from the tar were 
approximately recovered in the gas; thus further 
proof was obtained that the rapid heating of coal as 
m normal gasworks practice is not so wasteful of 
thermal energy as advocates of other methods of 
distillation have suggested. Very rapid carbonisa¬ 
tion is a gas-producing process, slower , and jnore 
careful distillation is a tar-conservirajyifepess, and 
exceedingly slow distillatioii a one. 

The analyses of tar ob^||j|^yiPPIto d^honisation 
of Duriiam coal at dl^pSa^fethperaturos showed 
that there is a limit gas which may 


be produced froni tar without producing such a dbgreo 
of deterioration that the phyedcal and chemical consti¬ 
tution of the residual tar is altered to an undesirable 
extent. At the higher temperatures naphthenes, 
paraffins and phenols are gradually replaced by pitch, 
and the free-carbon content of the pitch shows a vCry 
marked increase. 

In order to illustrate the complexity of the chenus- 
try of tar cracking the decomposition of cyclohexane 
by heat was considered in some detail. A novel 
feature of the lecture was the introduction of a cinema¬ 
tograph film in order to show the decomposition of 
cyclohexane to oyclohexene and w.hexylene, and the 
formation of lower olefines from the latter. The 
decomposition of oyclohexene to hexadiene and the 
mechanism of the reactions giving rise to the produc¬ 
tion of butadiene, acetylene and naphthalene were 
also illustrated in a manner calculated to make a 
special appeal to those responsible for the teaching 
ot chemistry. 

It was concluded that hydrocarbons of the cyclo¬ 
hexane and oyclohexene type are the main gas- 
yielding constituents of primary tar; they are 
probably selectively cracked during the carbonisation 
of coal, leaving a residue of secondary tar less suitable 
for fu^er cracking. The gas obtained is rich in 
unsaturated compounds, and has a high calorific 
value. Higher aromatic compounds are formed by 
poljmierisation and condensation of these unsaturated 
hydrocarbons. Direct hydrogenation with the for¬ 
mation of benzene and its homologues takes place to 
an extent insufficient to account for the quantity of 
these compounds found in high-temperature tar. 
The relative proportions in which the various decom¬ 
position products are produced was shown to be 
mfluenced by the temperature at which the cracking 
takes place. At higher temperatures the proportion 
of free carbon and gas increases whilst the liquid 
decomposition products become more aromatic in 
character. 

In another series of experiments high and low- 
temperature tars were heated to various temperatures, 
the vapours being cracked in the presence of nitrogen 
or coal gas. Low temperature or primary tar gave 
a fair yield of gas at temperatures as low as 600° C., 
a large proportion of the tar being recovered as a., 
liquid wliich may be regarded as secondiary^tar. 

Directly a primary tar has been W^WWted by 
cracking to a socontWy tar,, it' should be removed 
from the retort as quickly as as the com¬ 

pounds present in high-teal^rature tar having 
resulted from the decompbrition of less stable bodias, 
are themselves comparatively stable. They decom¬ 
pose only at the,hlghC8t temperature of carbonisation, 
mainly with- tlic elimination of hydrogen, and the 
formation' of compounds of increasing molecular 
complexity. A very limited'yield of gaseous therms 
is obtained from such a secon^ry tar by the sacrifice 
at considerable loss of benzene and its homologues. 
The nature of the gas obtamed during carbonisation 
is indicative of the nature of the reactions taking 
place in the retort. The greater the percentage of 
unsaturated hydrocarbons m the gas the greater the 
quantity of primary tar which has been decomposed, 
and a low proportion of jhese hydropajJlx^^^^^M^ 
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‘ndidate thai the ^ aiiid tw hare been subjeot^ ^ 
oo long an exposure to heated surfaces. 

An a^ysis of the balance sheets of the London 
;as companies showed that it was economically sound 
or a gaa undertaking to gasify as much tar as p^ible 
10 long as working difficulties were not ex]^rienoed 
n the retort housot and so long as the remdual tar 
Fas not so dearaded that its value per therm was 
■educed. In this connexion it was suMested that 
he free carbon content of the tar should^ot exceed 
.5 per cent. Microscope slides were exhibited in 
)rder to demonstrate a method of observing the free- 
sarbon content of tar. 

The tendency in recent years in the gas industry 
las been to charge greater weights of coal into 
•etorts and to extend the period of carbonisation. 
This process conserves tar, and there oomeS a point 
it which it is desirable to increase the temperature 
)f the setting so as to permit of the cracking of tor. 
The most recent tendency is thus to maintain the 
arger charges of coal and to reduce the period of 
larbonisation for the purpose of increasing the 
5 aseou 8 thermal yield. It was forecasted that there 
ivould arrive a limit at which retort house difficulties 
ivo'uld arise due to the production of too viscous a tar, 
jut where precisely was this transition point wm 
jnknown. Since the cracking of primary tar as it is 
produced is such a different process from the cracking 
>f secondary tar in a heated chamber it was argued 
hat the reduction of the free space in horizontal 
■etorts and an increase in the rate of heat transmis- 
lion within the mass of coal itself were matters de¬ 
manding careful consideration. 


ASBESTOS III QUEBEC 

The output of asbestos, chief of Quebso’s mineral 
products, showed a considerable improvement during 
1923, the production reaching the record amount 
of ^5,000 tons, valued at $7,(500,000. In 1922 
163,706 tons were produced valued at $5,562,823. 
Whilst 1923 is the record year for production in the 
asbestos industry, it must be notm that when the 
previous high record was established in 1920 and 
199,.573 t. was marleted, the receipts from sales 
reached a total of $14,792,201 or approximately 
twice the amount received for the tonnage sold 
during the year just closed. 

An im'portant industrial development in the 
Province of Quebec is the establishment of a plant 
for the manufacture of asbestos products. The 
undertaking is of special interest because it represents 
a new venture in the manufacture of asbestos pro¬ 
ducts on a large scale in Canada. The plant is being 
erected at Asbestos, Quebec, where the asbestos 
is being mined. Tlus will help materially in keeping 
down costs, since freight charges will be eliminated. 
The following articles will be produced: asbestos 
rootings, shingles, packings, building materials of 
^11 kinds, insulation, paper and miU board, brake 
linbigs and, pS^jc .products. 


LOW TiEMDhERATURE CARB(miSATK»{ * 

Bt a. McCULLOCH, A.M.C.T., A.I.C, 

The low-temTOrature carbonisation of bituminous 
coal may be dealt -with under three headings 
(1) The need for a solid smokdesa fuel, suitable 
particularly for domestic purposes. (2) The diffioul- 
ties encountered in produomg such a fuel from 
bituminous coal, and (3) The progress wMoh has, so 
far, been made in this direction, and the future of a 
low-temperature carbonisation industry. 

Thb Need fob Smokeless Fuel 

Lord Macaulay relates that in the year 1307 an 
Englishman was executed for the burning of raw coal 
to the detriment of his fellow citizen’s health, whilst 
in 1680 Queen Elizabeth prohibited the use of coal 
in London whilst Parliament was in session, “ because 
the health of the knights of the shfres might suffer 
during their abode in the Metropolis.” 

Since these early days we have become inured to 
the emission of smoke from countless domestic and 
industrial chimneys, but a consideration of the 
damage occasioned by such smoke is startling. It 
has been compu'ted that the extra cost for fuel and 
materials for washing in Manchester alone, owing to 
the smoky atmosphere, is nearly £250,000 annually, 
whilst the extra labour entailw totals 668 years. 
The annual national “ Black Smoke Tax ” is approxi¬ 
mately £40,000,000. E. D. Simon (“The Smokeless 
City,” Longmans, Green and Co.) states that 76 per 
cent, of the damage caused by smoke to property and 
health is due to domestic smoke, and that improved 
plant and a general desire for fuel economy amon^ 
power producers are responsible for the tendency lor 
the disappearance of air pollution from industrial 
smoke to disappear. By carbonising coal at the 
temperature of about 600° C., as distinct from 
carbonisation at about 1000° C., as in the modem 
gasworks, it is possible 'to produce a coke suitable for 
domestic purposes. Such a coke whilst smokeless on 
combustion, ignites readily, and can be made suffi¬ 
ciently strong to ivithstand considerable handling and 
transport. To replace the 36 million tons of coal 
consumed annually for domestic purposes, it would 
be necessary to carbonise 54 million ■tens of coal at a 
low temperature, but the by-produots recovered would 
be of tho following dimensions :— 

Light Spirit .. .. 121 million gallons. 

Tar .. .'• 

Ammonium sulphate .. 337»000 tons. 

With some reservations, it can bo said that the tar 
is of such a nature that it will find use as “ fuel oil,” 
whilst motor spirit can bo manufactured from the 
light spirit obtained. The fertilising value of am¬ 
monium sulphate is -well known. Tho national 
importance of such a low-temperature carbonisation 
system at once becomes apparent, and the question 
naturally arises, “ What practical difficulties are 
encountered in oarbemising bituminous coal at a low 
temperature, and what progress has been made in 
establishing a low-temperature carbonisation indus¬ 
try ? ” 

• Lecture before the Stanohester OoUege of Technology, 
.Society, on .Ttnua^ 22. 




272 

The MANuriotcTH* Ptfui, 

Two uAam difficulties arise in the manufacture of 
low-temperature coke due to (a) the excessive swelling 
of oertam typ^ of bituminous coal on carbonisation 
at a low temperature, and (6) the low thermal con¬ 
ductivity of coal. 

(d). Bit\uninous coal may-be regarded broadly as 
conning of a fusible portion and a non-fosible 
pOTtion. The fusible portion appears to melt at 
temj^tures of 360° Cf.—460° C., and acts in tins 
condition as a binding or cementing agent for the 
non-fiisible constituents. On the continued applica¬ 
tion of heat decomposition takes place, and the gases coal is 
evolved “blow out” the pasty mass, causing the the 


a) the . 5 ^* VAnuibo irji;uu«mr .’ 

Q^ffboniaation, Barnsley)'& tj^al^of’propdyie- 
m which the ooal is station^ in ^ rsb^ dnthig 
carbonisation, the retort ber^ heated extenudly. 
Blending of suitable coals is e^ied out in a Washer 
of standiuxl type, and after dr^t^g^ the coal pasm 
to charging bunkem situated over individdtd retorts. 
The distance from centre to centre of the retorts- is 
21 inches, the retorts being built hi batteries. Bach 


0 ^ to swell. This swelling*is excessive with certain 
bituminous coals, normally employed for the manu¬ 
facture of metaltnrgioal coke and as gas-coals, and 
measures must be taken in low-temperature oarboni- 
satiw to modify the swelling and jwevent the charge 

sticking ” ta the retort. At higher temperatures, 
such as obtain in a gasworks retort, the coke subse¬ 
quently shrinks, and this difficulty does not arise. 
Excessive swelling can be overcome by “ blending,” 
which consists in intimately mixing a strongly 
swelling ooal with a non-swelling coal, or with a cdte 
obtains from a previous oarlmnisation. Another 
method is that adopted in the Illingworth process. 
The fusible constituents of bituminous ooal decomirose 
over varying ranges of temperature. By a selective 
preheating a portion of the fusible constituents can 
be destroyed, and the swelling’of the coal can be 
correspondingly modified. By blending and pre¬ 
heating the Btrengrth and nature of the coke can also 
be modified. In certain processes mechanical means 
are taken to overcome excessive swelling. 

(6) In high-temperature carbonisation processes, 
the oh^e requires heating about eight hours before 
^ carbonisation is complete, owing to the low thermal 
.ccmductivity of the coal. In low-temperatnre oar- 
' bonisation processes, the temperature gradient is in 
comparison very low, and it has been found necessary , 
to reduce the thickness of the coal charge to four 
inches, in order that the period of carbonisation shall 
not be excessive. Alternately, a gaseous heating 
medium such as superheated steam, coal gas, or 
producer gas may be employed, or the coal may bo 
passed continuously through the retort during the 
earbonisation so that each piece of coal comes into 
intimate contact with the hot wall of the retort. 

We may date the beginning of low-temperature 
carbonisation as a commeroiaT venture , from 1906, 
when Thomas Parker (who originated fthe' term 
“coalito”) patented plant in which tibq coal was 
carbonised at a low temperature, in layers cd about 
four inches in thickness. Fromj^t date numerous 
patents have been taken outjM||fcmany processes 
j Uave been worked, although w^Kbas yet justified 
'the high expectations entertai^Hfe the patentees. 
Definite progress has, howey||Hpi made in the 
uMnufacture of low-tempera1ai|MH^ and remaining 
diffioulUes centre round the ntilisation m 

<h« by-products, rather th|hS|wnd the actual 
noanpfajptpre o^ a satisfactory smokeless domestic fuel. 
Three lypiica] processes 


retort is proidded 'irith 

situated inride,. 4ad''rtmnh)#^ t^^ 

of the jtrtort. Idhohitoism fr pto»^^ 
oait.' be.'broh^t '<dhep-' 

, into toe feto «^e’.betweMr ti^^ 
re' of ' rrtort, hehig s-fu^knted oh a 


bt^ige-lfiere placed below-the ^artre; 'The. dtetenoe 
betw^ the platee and riie oiM cf the re^ is, 
apprortmately four inches.Wh^ re^ltohisaldgt. ih 

ei^tohomsi tl^latea are brought pwirM^^^etoe^ 
the bridge-piece is rotated and the mass of ooaUte faUa 
into a spe^ty-desiened cooling .ohamber, situated 
below the retort. Here it is CQKded, the chwiiberB 
being water-jacketed, the steam gen^fwted being used 
in auxiiia^ processes. The “©lalite” is. obtained 
in large cakes r^uiring breatfrig and sizing pitor to 
saile. It is sufficiently hard to -witostand ooi^d^ble 
handling and transp^ and burns readily, , ^ving a 
pleasant, rinokeless fire. 

(2) The “Oaibocoal” or “Smith” process, of 
American origin, utilises an externally-heated retort, 
through which the coal is meohamoally propelled 
d'oruCg carbonisation. The retort is of an inserted 

heart " shape, and is provided ■with two internal 
shafts fitted alterna'tely ■with paddlre. The shafts 
revolve in the retort, and the oobI, fed into the 
: retort by a screw conveyer from a charging bunker, 
is passed through the retort by the p^<^. Car¬ 
bonisation lasts from 'two to three hours, and the 
coked residue is discharged from the retort in a 
pulverulent* condition, through a water seal. This 
coked residue is the true low-temperature product. 
In order, however, to fit it for sale, it is briquetted, 
after nlixiisg with pitch, in “ roll ” presses, and the 
“ ovoid ’‘ briquettes so-obtained ore carbonised at a 
high toi^rature giving a product known as “' Carbo- 
coal.’’ The “ carbocoal ” briquettes are exception¬ 
ally hkrd and compact, but ore more suitable for 
use in anthrecite stoves and as boUCr fueh than as a 
Smokeless domestic fuel for use in the ordiaeiy grate. 

(3) In the Pure Coal Briquette IVocess the sensible 
he^ ttf a Ffream of supmheated coal-gas is employed 
for parboniretlon, an interuafiy-heatM retort b^g 
emplojfed. ^ This process reprreents the most, recent 
.development in low-temperatero oaxbmnsariott,. in so 
far as the properties of the fuelbbtrihed are depwdent 
li]^ a preliminary treatpien't l^or fr> cari^ofi^tioii, 
and friion the temperature conditiorar deh^ : uar- 

boniutimi^ The.ooal, cleaned by preaam thnri^ s 

battery m! /.‘ froth flot&tion ’* eel&* .and oiyreB of tlie 
“ static ” iypej is pniresdsed to U finehere.eompwaW® 
with that required for powdraed fnol^ for boiler 
furnaces add cement kilhs; . ‘ v ‘. 

Tbm 





tniitafbfe. either i<a do^testic ouzposeii boiler fiMl m 
o^e. Whteh ifematkabfe olalpis 'an 
^th regard to;oDn»a*ptiba per ton rf iron 

r^ 1S4- bo^. it la hopod^ thafe^T^iS' 
fapwM and by thb aySol 

^ be viewed with itadob intern^ by.all ooncemedln 
fuel ^omy, i^g as ^ 

depar^ m .^rb^tiou prooefiaea for tiie produd- 
tion of amokelesa fuel. 

prooddare 

distinct 

from the mam product." B^idM the Ig dwts of 
low.tem^tore dPke obtained from every ton S 
coal oarbomsed tbere is obtafodd :-^ <: ■ « oi 

(1) ^ ^ of tar/'whfoh 

by Its Uqmd nat^, its fow free darbon oimtmit 
g ^ ^t.), aind a oomposition appro ximMlng ^ 

(а) 60 to jo per cent, of hydrocarbons, nminly 
mraflSn, naphthene, and unsaturated hy- 
^ocMbons, whilst benzene, toluene and 
tne homologues are either entirely ab- 

or present only in small quantities. 

(б) ^ to 60 per cent, of tar acids—phenol 
bemg present only in small quantities, 
erwoti, and xylenols to the eirtent of 
^ to 4 pdr cent, of the tar, whilst the re- 
mamder are mainly higher phenols which 

' are viscous oils or resinous solids. 

w <inantities of nitrogenous and sulphur 

(2) ]^m proc^ ^emidoying extemaUy-heated 

gas of 800 to 

1000 B.Th.U. per oh. ft, From many processes 
fotemally.heated retorts 20,000 to 
"• -o^^gas of approidmately 230 
£.111.11. per ob. ft. 

(3) Vwy^ yields of ammonium sulphate which 
may be said to be from 10 to 261b. 

producing large volumes of low-grade 
ps (m B.T.U. per ob!^.) must find applicatiTO in 
wfaick wch gas bs« ,be ©cononiicaUy 
lised, as for ^mple.thld afoel Industry, whilst the 
miaU vdui^ 6f Jfi^.g^ade gas (800 to 1000 B.T.U. 

I»r cb. ft.) frepi other prooeaMB may find application 
as- an ^ohhig agent for town'spgM produced by 
giwwirks pinoessre hi which Steammg & employ^. 
utni^®f — M^trtie in: the. eoonottucal 

ut lisatiop of thq low-temperature tar. Our know- 
lecige of ite qqmposrtion far ffom complete, and 
although with sotae reservations with regard to 
^wosity and flash point it can bfe employed as fuel 
o'h we nave yrt to dwover a scheme for its utilisation 

Winch ^ 
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POrefitvUMING EVEip^ 

Mar. 14 .--So^tv w Ch^oai, iNBustav,"^^^** 
. ^fion, Tto. Cniversity College, 

Department, Swansea, St 6.46 p.Ki. “ Siuttoa' 

Works 

tones, ’ by J, B. Green. * * 

«jfeax.., SectU, tto; 

Brles t L^“ n ■“ 

Buntog,^M.Sc. “ The Bela- 
tlo^qf the Threlwomino Content of Cacao to 

WadM^‘*-''“”’’' - *'*“***’ ^• 

ov C^jn^ SUnburdh and 

the HaU of the 
w 36, York Place, Bdin- 

* *’;?■ "Co-ordination and Cb- 

; ; ,.;v'T V, Sidgwiefc, Bf.A., P.Ei8. 

IroesTBT, Neweatfle Stie^ 
I'^tViro Theatre, ArmstrohB 
,^l»8e» Newcastle, .at 7.30 p.m. “East 
Dprhain Water* for ^fler and Other Pnr- 
. poses,” by W; 0. Carey. 

toSHTOnw or Own. Enwnbebs, Great OeorKe. 

> 8.W. 1, at 6 p.m. . S^ ‘ 

de^’ Mestinp, “'n,® Wori of a Mechanical 
* Enj^neer 8 O^ce,” by A. J. Hill. 

Tus Chb^cai, SoorKTY, Burlington House, Pic- 
" (Ordinary Scientific 

Meeting., (1) Rotatory Dispersion of HeriVa- 

tim of Tsrtario Acid. Part I. Metbjdene 
DerivatiTW,” by P. 0- Austin and V. A. CS*i 

.W “'^4 Rotatory Dispersive Pow« ■ 

of OrgMw impounds. Part XV. The Mole- 
, i of Ethyl Tartrate and th© Ori&ia . 

» ® Rotatory Dispersion in Tartaftei; 

Acid a^ rts Derivatives,” by T. M. Lowry and 
J. O. Cutter, 

Mar. 21. jirsTiTmiON or Mbchanioai, Enoinebbb, Storey’s 
^te, St. James’s Park, S.W. 1, at 6 p.m. 
^UCTSl^ Mating. Presidential address by 
W. H. Patchell. 

Mar. 21, Spoarr or Chsmioat, Inbusibv, Liverpool Sec- 
tton, the Overseas League, 14, EUiot Street, 
Liverpool, at 6 p.m. Some Aspects of a City ‘ 

Analyst’s Work,” by Prof. W. nrSoberts. ' 


Mar.'iw, 


Mar. 21, 


Mar. 22. 



SooiETy or Dvebs and Coloueists, Manehittoi ^ 
geefton 36, George Street, Manchester, m 
, _ Bi-polar Electrode Eleotrolysers for the Pro-' 
duction of Bleaching Liquors,” by G. Gf Hep¬ 
burn. (2) “ Properties of Cotton Wax in Re l ^ 
tion to the Scouring Prooess.” bv R Q 
Pargher, D.So. ■ ' 

RoYAt iNsimmoN or Gbbat BsmiN, 21, Albe¬ 
marle Street, W, 1, at 3 p.m. “ Properties of 
^ses m Vaetta,” by Prof. Sir E. Rutherford. 
Also op i/orck 29, of 3 p.m. 

fosttre'WW or tormANioAL EkoinsBus, StdreVs 
^ Informal disousadn on 
"PailuM In Metals.” 


with-^t hi; ®?istehoe, fof; tho 
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Mar. 26, Boval SooiBrr o» 'A«m John •Street, Adelphi, 
W.O. 2 (Ordinary Meeting), at 8 p.m. “ The 
Fishing Industry and its By-Products,” by N. 
Green. 

Mar. 26. Royal Mioboscofioal Socisty, 20, Hanover 
Square,,^ London, W. 1. Dr. Stephen Miall will 
preside. (1) “Method of Mass-Production in 
Sectioning Flax Stems,” by O. 0. Searle. 
(2) “ Microscopical Metallurgy,” by Dr. H. 
Wrighton, D.Met., (3) Lecture Demonstration 
on “Technical Microscopy.” No. 4: The 
Setting up and Adjustment of a Microscope. 
The Vital Necessity of Accurate Centration, by 
J. E. Barnard. 

Mar, 28. Society of Chemical Indcstiit, Chemical 
Engineering Group, the Lecture Theatre of the 
Institution of Civil Engineers, Great George 
Street, S.W. 1, at 6 p.m. “ Kinetic Elutria- 
tion,” by L. Andrews. 

Mar. 28. Royal Institution of Gbeat Britain, 21, Albe¬ 
marle Street, W. 1, at 9 p.m. “ Insulin,” by 
Dr. H. Maclean. 

Mar. 28. Society of Cbgmical Inuustry, Smith Wales 
Section, the Technical College, Mount Pleasant, 
Swansea, at 7.15 p.m. Annual Meeting, 
addressed by Capt. H. Vivian, 

Mar. 28. The Mancuesteb Literaby and Philosophical 
Society, Chemical Section, at 7 p.m. 

Mar. 28. Society of Chemical Industby, Glasgow Sec¬ 
tion, Engineers’ and Shipbuilders’ Institute, 
39, Elmbauk Crescent, at 7.15 p.m. " The 
Influence on Chemistry of the Recent Know¬ 
ledge Gained of Atomic Structure,” by J. A. 
Cranston, D.Sc. 

Mar. 81. Royal Society of Arts, John Street, Adelphi, 
W.C. 2 (Cobb Lecture), at 8 p.m. “ Certain 
Fundamental Problems in Photography ” (Lec¬ 
ture II.), by Dr. T. Slater Price. 

The meeting of the South Wales Section of the Society 
with the Faraday Society, announced in our last issue 
for March 14, has been postponed until October next. 

The Ordinary Meeting of the Faraday Society that was 
to be held on March 17 will not take place, but an 
Ordinary Meeting will be held on Monday, April 14, at 
8 p.m., in the Rooms of the Chemical Society, Burlin^n 
House, W. 1, when a report on the Examination of Oppau 
Ammonium Sulphate-Nitrate will be given. 

The Physical Society of Ixmdon is arranging to cele¬ 
brate its jubilee from March 20 to 22 next. The pre¬ 
liminary programme of the proceedings will be as follows: 
On Thursday, March 20, at the Institution of Electrical 
Engineers, Savoy Place, Victoria Embankment, W.O. 2, 
at 2.30 p.m., there will be an Exhibition of Apparatus, 
followed by a reception at 3.0 p.m., and at 3.45 the 
Guthrie Lecture on “ Photoelectric Effects ilt the case 
of High Frequency and Allied Phenomena ” yrill be 
delivered by M. le Due de Broglie. On Friday,.]M|^ 21, 
from 4.0 to 5.30 p.m., and from 6.0 to 7.30 p|^^||pii- 
niscenoes by Original Fellows and other Folio;. - •iig 
standing will be given, and on Saturday, Mar?^ 
will bo a continuation of the Exhibition, an^’’ -• ■ 
for 7.30 a banquet will be hold for Fellows ^ -guests 
only. i'f'’ 

The Oounqil_ of the Ph^ical Society extends to the 
members of this Society a warty invitation to be present 
at these meeting, and, according to present arrange¬ 
ments, no tickets will be required for pnrpose. .. 


SOCIETY OF CHEMICAL INDU^fe 

ANNUAL GENERAL MEETING, 1924 

Patroni H.M. Tha King 


PRELIMINARY NOTICE 

The Annual Meetings of the Society will be held 
in Liverpool from Wednesday, July 9, 1924, until 
Saturday, the 12th inclusive. 

His Maiesty the King has been graciously pleased 
tohis Patrona^ to the Meeting. 

'fne Presidential Address will be delivered by 
Dr. E. F. Armstrong, F.R.S., and the M^sel Lecture 
will be given by the Bt. Hon. Viscount Leverhulme. 

A limited number of teohnioal papers will be read, 
and there will be visits to at least two large works 
in the neighbourhood. 

A very interesting programme is bei^ arranged 
by the Local Committee under the Chairmanship of 
Mr. Edwin Thompson, who was largely responsible 
for the great success of the British Asaooiation 
meeting in September last. 

Whilst the business and technical side wdl be 
adequately represented in the programme, arrange¬ 
ments will be made to make the meeting an attractive 
social event. 

It is hoped that many of the Society’s overseas 
members who are coming to this country to visit 
the British Empire Exhibition will arrange their 
vidt so that it may be possible for them to be present 
at the Society’s Annual gathering. 

Further particulars will be intimated as arrange¬ 
ments are completed. 

OFFICIAL NOTICES 

ANNUAL REPORTS OF THE PROGRESS OF APPUED 

chemistry 

Vol. VIII is now in preparation and will be issued 
shortly. The price of the book is Ts. 6d. to members 
of the Society, and 12s. 6d. to non-members. Vol. I 
is out of print, but copies of Vote. II, III, IV, V, Vl, 
and Vn may be obtained by members at 4#. 6d., 
58. 6d., 68. 6d., 8s. 3d., 7s. 6d., and Vs. fld., and by 
non-members at 7s. M., 10s. 6d., 12 b. 6 d., 16s., 
12s. 6d., and 12s. 6d. respectively. K Vote. 11, 
III, rV, V, VI, and VII are ordered at the same time 
os Vol, VIII, the set may be obtained by members 
for £2 28. 6d., and by non-members for £3 168. The 
wpropriate remittance must accompany every order, 
■nie books are sent to purchasers post free. 

DEATHS 

Roberta, F. G. Adair (Original Memberb of 68, |forth 
Gate, Regeut’a Park, Ixindon, N.W, 8. Cbemioal 
Manufacturer. On February 11, 1924. 

Rioharda, H^ar (elected 1889), of 60, Ayrault Street, 
Newport, R.I., U.S.A. Analytical Cbemtet. On 
January 21, 1924. ; 

Francis, W. H. (Original Member), of J^^Brajnham 
Gardens^ Kensington, London, |rW. .. Whcte- 

aald Drugiist.. In Mejt 
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CHEMICAL ENGINEERING GROUP . 

On liforch 4 a joint meeting wth the Hull Chemioal 
and Enginwring Society was held in Hull, and Mr. 
E. A. Alliott, B.So., M.I.Chem.E., read a paper 
jntitled “Oentrifugal Dryers, Their Construction 
ind Use." 

After a few remarks on the arts of drying and 
separating Mr. Alliott discussed constructional details 
of centruugal dryers, begimi^ vrith the bajsiet, 
that part oi the apparatus which has most influence 
an the design. Various materials, steel, copper, 
aluminium, mckel, etc., are used to make the baskets, 
which are discharged by hand or through discharge 
doors: one t 3 T)e is ifted out. Speeds of running 
usually vary betwe^ 8000 to 12,000 ft. per minute, 
though sm^ machines of 12 in., and less diameter 
may , be run at 18,000 ft. per minute. After oon- 
ddering the relationships of running speed and size 
of b^et, centrifugals were discussed under the 
headings of fixed spindle, suspended, and self¬ 
balancing machines. The behaviour of material in 
a centrifugal drier was dealt with and an account 
was given of various points connected with working 
practice, e.g., the method of filling, the distribution 
of moisture in the load, and the effect of heat, size 
of grain, viscosity, and capillarity on drying. Figures 
were adduced to show the efficiency of ‘"spinimig ” 
under commercial conditions and the question of 
labour and output was treated at length. The 
second part of the paper was devoted to centrifugal 
separators, begini^ with a discussion of the chief 
features of emulsions and suspensions. A detailed 
aocoimt of separators, illustrated by practical data, 
was then given. 


for Its productiem. ^ This scheme provides a basis 
for issuing instructions to such subsidiary depart¬ 
ments as the laboratory, buyers, etc,, and at the 
same time it may be uS^ to calculate a bonus for 
the workers. The adoption of such a system places 
in the hands of the management a mass of data which 
will be invaluaUe for improving the efficiency of 
the processes and determining the minimum price 
of the mticles being manufactured. 

. II." The Viscosity of Rubber Solutions,” by C. L. 
Abemeihy,_M.A., B.So. The importance of viscosity 
determinations as a means of factory control has 
lead to the study of the factors controlling viscosity 
and of the methods of measuring it. The various 
methods were examined with reference to their 
suitability, for rubber solutions, and the falling 
sphere method was described in detail. By its aid the 
yiBoosities of solutions of well-miU»d smoked planta¬ 
tion sheet in benzene and toluene could be examined 
from 7i per cent, up to as high as 30 per cent, or 
40 per cent, concentration, the concentration being 
expressed as mams per 100 o.c. of solution. Curves 
were obtained for the viscosities of solutions up to 
40 per cent., i.e., 40 grams in 66 c.c. of benzene, 
at a range of temperatures from 10° C. to 60° C. The 
viscosity concentration curves were found not to 
obey Arrhenius’ logarithmio law, i;=ke“, but to 
follow the law where K and k are con¬ 

stants depending on the nature of the rubber and on 
the temperature. The viscosity of the solid rubber 
could thus be obtained in absolute units. 


MANCHESTER SECTION 


EDINBURGH AND EAST OF SCOTLAND 
SECTION 

Two papers were read at the meeting held on 

I February 12. 

I I “ Factory Plant Records as a Control of Efficiency 
ill Manufacture,” by J. Adam Watson. The efficient 
working of any plant, and particularly of a chemical 
plant, can be most easily controlled by the use of a 
Bcries of daily reports (brawn from every section of 
tliat plant. These reports, which can be drafted 
10 that their filling up by the departmental foreman 
jvery day will occupy little time, are then handed to 
I special Record Department. The duty of tiffs 
kpartment will be to tabulate the figures handed 
n it in such a way as to enable a (uagram to be 
irppared at any desired time interval, which will 
how clearly the efficiencies of the plant in bulk 
ind detail. The diagram which does this is the 
iow-sheet, which indicates the course of all material 
required to produce the article or articles being 
ttiarmfacturecl. It also shows the interdependence 
M the various departments. From the details so 
obtain^ it is readily possible by substituting cost 
tor weight to obtain the price paid for the finished 
wticlo. Also the labour necessary may be shown 
by noting against each stage the men-hours req«Ared 


A meeting was held on March 7 at the Textile 
Institute, Dr. Herbert Levinstein presiding. About 
70 members and visitors were present, and Prof. 
F. Gowland Hopkms, D.So., F.R.S., read a paper 
entitled “Some Chemical Qualities of the Livinc 
Cell.” * 

Prof. Gowland Hopkins said that as one who was 
more or less responsible for having intrwluced the 
conception of vitamins into science, he had frequently 
had to speak on that subject to medical and other 
audiences. The conception of a vitamin had certain 
enorustotions about it which prevented everybody 
accepting what were really said to be very important 
scientific^ facts. He had not attempted to define 
a vitamin. In an adult community, under good 
economic conditions, the need for something other 
than a supply ot energy did not seem to assert itself, 
because the vitamins were always present in all 
natural f(X)^._ Special circumstances were required 
to make their importance obvious, or they would have 
been discovered many years ago instead of in the 
past ten years or so. Being connected with the 
subject of diet, they naturaUy attracted the attention 
of quacks, and therefore a good de^ of nonsense 
had been written about them, whilst, on the other 
hand, it was equally true what was written about 
vitamins gave a great opportunity for trade stunts. 
They bad not yet been isolated, so that their chemical 
composition wW;, %n^ 3 Ki^V; wished to 
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. . . - /•■ ^ 

urge was that'tlie fabts known about vHaminB wereWMjike]j to ^ ai^ 

important. An ammal ean bo fad upon a diet i^^ufacturer, tho: wholesaler,' hof .(^ nitObt.'; 
consisting of the most.excellent protein and really ; troubled themselves conomung this aspeol..ol'ihe<.- 
superior fat and best carbohydrate on the market, problem. Tlie Hvmg organlun was at.tip#:BiSbo^^ 
and give it the necessary salts in the right ratio, mgly sensitive to amkll dosesi arui eduw ajfodb^tl^'-,^. 
So long as those materiaw were pure and not mixed late small doses until they, heoajnf 
with traces of any other ingrediotnt, the dietary there was ptovWbtti .for 

would be eaten, enjoyed, fully digest^, thoroughly contain ned)her,aisShie nor^ileed oth|^:l^isQhei^^ 
broken down in the body, arid its energy extracted, substance. It was not thafi^tj^ tinyKi^e y 

and yet any animal continuing'to eat it would in, the preparation of fpo^Uffs' that, toe v jwCe^t 
inevitably to. In order to convert that totaiy positiori bf thin^.was taken for.granted, but tha : 
into a perfect one for the maintenance of life, materials time had seemed to arrive whto a new 'pRrfejasipa ' 
must oe added whioh acted in almost infinitesimal waS required, or elSe'the State should proviae special 
concentration within the cellular structure of the Institutes where tests could be made Whioh did not 


living organism. The only present definition of a 
vitamin of a definite constitution was that it was a 
substance of extreme nutritive importance which 
acted in infinitesimal concentration. With Fat-Soluble 
yitariiin A 0’004 mg. added to a synthetic dietary 
made just the difierence between certain death arid 
excellent life in feeding a rat weighing 100 g. They 
must not despise the rat; it Was, in all essentials, 
(A the same physical con^itution as human beings. 
With a 70 kg. man fij- mgs. would be required to 
bridge the dmorence between health and death. 
Only under exceptional circumstances, such as a 
state of war, did the lock of vitamins afleot adults, 
but the feeding of infants must be placed in a different 
eatogory. 

The living cell was pre-eminently a colloidal 
system, though this factor must not be dwelt upon 
too much if they were to understand its chemloal 
activities. Its colloidal nature represented the 
essential apparatus. There were small molecules 
in solution which Were able to undeqzo high-velocity 
reactions characteristic of life. The living cell 
oontained 70 per cent, of water, and much of its 
material was in simple solution. The coUoidal 
apparatus was relatively stable and was largely, if 
not entirely, protected from the oxidations which 
jrielded a supply of energy to the cell, but, on the 
other hand, the form of the colloidal apparatus was 
all-important in determining what precise energy 
transformation should occur. 

Prof. Gowland Hopkins also dealt uith the ques¬ 
tion of food preseiwatives. It was extremely diffi¬ 
cult for a physiologist, biologist or medical man to 
say whether long continued use of material which 
apparently produced little or no effect within a short 
period mteht not, in the course of years, have a dele¬ 
terious effrot upon health. One inanufacturer would 
point out that the amount of preservative in his 
particular article was so small that it could not 
inatter; it was far below the medicinal dose,, and so 
on. This would be equally true of another manu¬ 
facturer’s article, and of a third, and perhaps of a 
fourth, and one individual would partake of all four 
articles in the same day. Upon going into figures, 
it was astonishing what a very largo dose of boric 
aoidithe consumption of various articles of tot might 
inyolye. There were, of course, enormous tr^e 
interests to be oonsidered in connexion with the 
jSOpply of foodstuffs. They were ail using infinitesim- 
aH^ 'umall quantities of preservatives, and, in some 
oo^, cyWf dyos. T^e problem was whether there 


dome under ordinary chemical ■ teehniquei'"'!^ ' 
sh^ld be tested bwlogfeally, ;an4 fb^tufe , 
their food content. livii^ tissues wdre ddicale, 
nicely balanced organisatioris and extiemely serisiitive 'i 
■to maltreatment. ■, 

■ NEWCASTU£-.'.SECTION 

At the meeting held on Febniary 25, a paper 'wus 
read by Mr. 0.^. H, Holmes, B.]tfet.,riri *'Some j 
Aspects of the Physical Properties cd Mouldme 
Sands for Foundries.’’ Mr. Htorito first desoribM .; 
the properties of a well-bonded moulding sand and; 
pointed out the importance dE the stren^h cl thej 
bond and the ratio of the various mechanical grades,} 
a factor upon which defends the venting properties ! 
of the sand. He desoribed the various tnethrids of; 
sorting out the different sizes of sand and described < 
his modification of Crooke’s elutrlator for deter- V 
mining the riroportions of the finer grades, which ? 
are impossible to determine on sieves. An aoccmnt 
was also given of the latest method'of determining j 
the bondmg factor by means of‘dye adsp^ion. I 

On l&rGn 3 a joint meeting was held in Middles- i 
brough with the local section of the Institute of 
Chmnistry and the Cleveland Institute of Engineers. 
Mr. 0. H. Ridsdale, F.I.C., read a paper entitled, 
“Engineers and the Interpretation of Chemical 
Specifications for Iron and Steel in Relation to 
Analytical Accuracy.’’ 

Exploration of the work of the British Chemical . 
Standards’ Movement hod reveled (^ta W'hioh }, 
Should have practical bearing cm the mterpretatipn 
of chemical specifications, The engiricOT provided 
exact measurements for section M length as well as 
the we^t, but for composition all that given 
was a figure On paper that had rib’. 
its value was determined arbitrarily, after Ihe ste^ 
had been made by analytical operations subject tw 
ever varying wrsonal and other' facto;!S: tio 'fbst 
another test of tiie same sample inigbt yield a ^erent 
result. So, although the maker’s 0 ^ 

migfit find the material ri^t he ponld Sure 

it Would not be rejected. Small fiiffewin^ near 
the border-line—quite within the fringe rtf'working 
,of good chemists—might, be OTougb to 
For the salne reasop exa^erattowas 
apt to be attributed both to the ieuta^pcfewis 
quantities of impurities arid to in 

. resets ;:-''%:.:nlwaDee'' hoif^Teri,'tS^^ 



andr'py wf unet^t; with <» dwii4»i*^r^ilru 

teaM the aampfe thelSid 
resulta had Bh«wnj.8j>>a^^ 
questfonjhue w« whel^ 

for re^idhto^ result by 

ohemi^ as (^pt tt> ^githlhl sinril^ r ang a of 

vanatiooi, and wheQm it 

material r^teted:,e^y f^^ 

^aition, whffli tj» yarwtion fr6m 4e fijn*. ^eoX 

did not m by Which the reSe^S 

chemist might be in error ? ,, m any 

^+i!r ,®dd opnsideraticms weie submitted 
Me^nm the British ChemiS 
Movemmit held on February 9, 1923, 

^ \hBir^^ we embodied in a reaolufon stathig 

The Gomnritteo of the Chemical’Standards move*, 
ment then sent out ^a olroular letter to aboUt 5S0 
®* standards, and others, ftair^g 
r their opuuon <m a table showing that thC td^ 
ances whwh would seem reasonabte for analytical 
determination of composition were reaUy very 

ToMaANOB^mciAiw aniimin iros WmoHr ajtd LiSHomi 
AMD XKOSB Stopossn *oa GoKpoawn^ 

For „ 

Per Cent. 

Plus or minus fop 

Weight nopmal conditions. 

*" ■’. • ■ iO ) granted, see 

jongth ., A nn { ®-®-S.A. 

Oempodtion ‘ BViuhd ' 

under exoe jtipnaUy favburable^®^ 
oondltiioivi. 


thoe^ actuaHy- 

' «Md the toleranoe^jh 

ewp domg the most careful work oould^ 

. ^usedConsider, 

ohem^^h tfoft iBi|Mrove the status of the 

ma^^!d ^ and ooinmeftiiM; 

i’^^^dt^hOusandth of the unit. A soluii^' 
not to rJiolhfS 

otherwise it woidd be imperative to Xw 
®'<' <'>*® toleranoes. If it was con 
tended tosrt figures should be reported V^cW 
fi^oiisss. the only way was for chemists 

^furthOTtotopovethehworW IntlSt^ 

^Hspr 4 Si'ssa.-‘?g-‘,^s ss 

s:; 

convenience to b^ supplied or used at 
MS necessity for which^they Z^d a^ht tr^^w^ 
.Howe^r> theso differences and d^culties 

bo^wmovcd, the mllSSecrw 

ventilated and discussed between engineerT m^al^ 
rad chemists, the sooner would this come ab^t 

British T .5*®*?*^®’ ***® splendid work of the 
^toh Standards Association True, they onlr 

recommendations, not laws, but thew were 
becomi^ more and, more e£Eeotiv4 every d^ 
w could o^ expect the British ChemicS^ Standi^ 

for chemical specifications. ^ 
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CHEMICAL SOCIETY 

The third Hugo Mtiller lecture waa delivered on 
Thursday, February 28, by Prof. J. Joly, Professor 
of Geology in Trinity College, Dublin. The lecturer 
was introduced by the President, Prof. W. P. Wynne, 
who briefly referred to the advantages of the applicu' 
tion of physical science to geological investigations. 

R^ooctive studies, said Prof. Joly, were of 
special interest in that they appeared to throw light 
on the past history of the elements. Lord Rayleigh’s 
observations, eighteen years ago, that acid rocks 
contain a larger quantity of radioactive material 
than the basic rocks, and that the igneous contain 
more than the sedimentary, had since been con¬ 
firmed. The precise value of the ratio of the content 
of uranium to that of thorium, for which an approxi¬ 
mate average figure was 0-9 :2, was not important, 
or indeed constant, since the rates of decomposition 
of uranium and thorium are unequal, the former 
being thrice os great as the latter. The results 
which he had to communicate were favourable to 
the view which had been adopted by many geologists, 
namely, that there is a primary basaltic magma on 
which the superctruoture of the continents floats. 
It was of importance to note that the first silicates 
which were formed in th6 igneous rooks, the zircons, 
are exceptionally rich in uranium. The lecturer 
•suggested that an explanation might be sought in 
the isomorphism of zirconium oxide with the oxides 
of uranium and thorium. 

Prof. Joly then proceeded to give an account of 
the “ haloes ” to which this concentration of radio¬ 
active elements in rocks gives rise. These circles, 
which have a radius of about 0'003 mm., and could 
readily be observed with a good microscope, were 
in fact cross sections of spheres aroimd a zircon 
centre, and were due to the penetration of the 
material by a-rays; their existence was at one 
time erroneously ascribed to the presence of organic 
matter, since the bands fade when the material is 
heated. (Their appearance as concentric light and 
dark bands was illustrated by a number of photo- 
' micrographic lantern slides.) 

Three kinds of haloes were due, respectively, to 
uranium and its family, to the thorium family, and 
to emanation; in the case of the last-named a 
photograph showed the effect of the passage of 
emanation through interstices in the material, and 
the formation of haloes at points where, presumably, 
the radioactive material became arrest^ by adsorp¬ 
tion. It was possible to distinguish clearly between 
the haloes due to uranium and those due to thorium 
by measurement of the radii, and comparison 
(assuming, however, that the rays are parallel) 
with the knovm degree of penetration in air of the 
a-rays from various sources; in the case of mica, 
the ranges for air must be divided by 2000. The 
lecturer hazarded the opinion that the effect was 
on alteration in the molecular condition of the iron 
by a-rays, since iron-free materials nevet exhibit 
haloes. If it were assumed that a rock contained 
, twrenty-five times as much uranium as was present 
in Lora Rayleigh’s richest sample of zircon, calcula¬ 
tion dmnemstrated that the clearly observ^ haloes 


originated from on amount of urimium no grater 
than 3xl0~“ gram. 

In some cases the light and dark areas of the 
haloes were reversed ; the phenomenon was explained 
by the lecturer as being parallel to the known reversal 
of photographic images by over-exposure- to light. 
Thus partial or complete bleaching of portions of 
the mica may result from over-exposure to the 
ionising a-rays. It is suppowd that in the case 
of new micas (one hundred mUlion years) there has 
not been time for reversal, whilst in the case of the 
old micas (two hundred million years) such reversal 
has taken place. The nature of the halo depends 
also on the radioactive strength of the nucleus. 

Examination of an old mica—^Ytterby micar—had 
led to the detection of the presence of three different 
varieties of haloes which could not be identified with 
those due to any known element. Two of these, 
called respectively Xj and X*, of which the smaller 
corresponded with an a-ray penetration in air of 
1 cm., might be produced by any existing element, 
such as a rare earth, or by an element which has 
now disappeared by disintegration; the third could 
only be ascribed to a hitherto unrecognised element, 
to which the name “ hibernium ” had provisionally 
been given. 

Prof. Joly concluded by remarking how few of 
the existing elements are radioactive, but that this 
comparatively scarce phenomenon was involved in 
the genesis of the elements. The studies which he 
had described carried one back to events of two 
hundred million, possibly even a thousand million, 
years ago. 

Prof. H. B. Dixon, proposing a vote of thanks to 
the lecturer, said that the discourse to which they 
had just listened was one of the most delightful, 
as regards both material and delivery, ho hod heard. 
Borrowing a phrase from Mr. Pickwick, he asked 
them to “ surround -with a halo of united cheering ” 
the. name of Prof. Joly—physicist, chemist, geologist 
—^the Hugo Muller lecturer for 1924. 

Seconding, Dr. A. S. Russell expressed thanks for 
a most interesting and stimulating lecture, dealing, 
with a fascinating area of junction of the sciences. 
He asked whether one of the haloes might be due 
to an element of the- actinium series, and whether 
the a-ray of 1 cm. penetration in air might be due 
to the head member of the polonium group. 

The motion for the vote of thanks, when put by 
the President, was carried -with acclamation. 

Prof. Joly, after brief acknowledgment, said that 
he had considered the actinium question, but was 
unable to endorse the suggestion. He regarded that 
element os a ride branch m the uranium line, and not 
strong enough to produce a halo by itself. 

At an ordinary meeting on Thursday, March 6, 
1924, the President, Prof. W. P. Wynne, announced 
that nominations to vacancies among the Officers 
and Council had been received as fpDows: To bo 
one of the Secretaries, Prof. C. S. Gibson; os Vice- 
Presidents who have filled the office of President, 
Prof. Sir J. J. Dobbie and Prof. W. H. Perkin; as ’ 
Vice-Presidents who have not filled the office of 
President, Mr. A. J. Greenaw^ and Prof. J. C. Philip I ■ 
as members of the Council (Town), Dr. 0. L- Btady. ^ 
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Dr. A. E. Dunstan, Prof. T. 8. Moore (Ooanty), Mr. 
B. Lambert, Prof. P. L. Pyman, Prof. D. E. Boyd. 
As the number of nominations did not exceed the 
number of vacancies, no ballot, would be necessary 
this year. 

The President reminded Fellows that the Annual 
General Meetiim would be held at 4 p.m. bn Thursday, 
M^oh 27, and would bb followed by an Informal 
Dinner, tickets for which could bo obtained from the 
Assistant Secretary for the sum of Ts. each. He hoped 
that, whether they chose to wear evening or morning 
dress, a large number of Fellows and their guests 
would be present. 

Prof. J. K. Partington gave ah acooimt of experi¬ 
ments on:—• , 

The reaction between lime and nitrogen peroxide. 

J. B. Partington and F. A. Williams. 

Tsb reaction between pure nitrogen dioxide and 
Ume has been investigaM, and it has been shown 
that the products of reaction are calcium nitrite, 
calcium nitrate, nitrio oxide and nitrogen. The 
proportion of calcium nitrate in the product is more 
than equivalent to the calcium nitrite. The loss of 
nitrogen as elenientary gas varies, the maximum 
being about 6%. The existence of the hydrate of 
calcium nittite, Ca{NOj)t, 4H,0 has been confirmed. 
The thermal decomposition of calcium nitrite has 
been found to commence at 230°, the products 
below 480° being calcium nitrate, calcium oxide, 
nitric oxide and nitrogen. Above 480°, nitrogen 
dioxide is also obtained. It has been proved that 
calcium nitrite is readily oxidised to calcium nitrate 
by nitrogen dioxide, which is reduced to nitric 
oxide and nitrogen. The nitrogen set free during 
the reaction of nitrogen dioxide and lime is due to 
this reduction. Calcium nitrite when heated in 
oxygen below its decomposition point (230°) was 
found to remain unoxidised, but on admitting 
nitrogen dioxide oxidation occurred, the dioxide 
being alternately reduced to nitric oxide and repro¬ 
duced from this by oxidation with free oxygen. 

Prof. P. G. Donnan congratulated the authors on 
the thorough way in which the reaction had been 
examined, the President referring also to the interest 
of a detailed study of the behaviour of nitrogen 
dioxide in the manmacture of sulphuric acid. 

Prof. Partington also described the following 
confirmatory experiments:— 

Tellurium monoxide. By J. J. Doolan and J. R. 

Partington. 

The experiments of Divers and Shimosi on the 
production of tellurium monoxide by heating tel¬ 
lurium sulphoxide, STeO„ in a vacuum at 180°, 
were repeated and oonmmed. The product had 
the properties described by Divers and Shimos^, 
and the results obtained by Weber are therefore 
incorrect. 

Dr. 8. W. Smith agreed that difficulties arose in 
the assay of tellurium; fusion with litharge at a low 
temperature Was neeessaiy, ^ ^ HO: hsd wason to thin^ 


that the reaction, 2PbOd-Te=PbiO-fTieO took 
place when the buttons of lead containing tellurimn 
were fused with litharge, for the black substance in 
the mass was soluble in concentrated sulphuric 
acid. 

Predt. Partington said that although one would 
not expect the tellurium monoxide to exist at the 
temperature employed—it decomposes at an un¬ 
determined temperature above 180°—it might exist 
in the presence of litharge. Elementary tellurium 
requires the use of fumi^ sulphuric acid for its 
dissolution. 

Dr. O. L. Brady discussed;— 

The isomerism of the oximes. Part X VJI. The action 

of l.ehloro-2A-dinitrobenzene on some isomeric aid- 

oximes. By 0. L, Brady and R. Truszkowski. 

1-01110^-2: 4-dinitrobbnzbne reacts with the 
sodium salts of substituted benzcmltaldoximes to give 
ditotrophenylethers which have the «y»-configuration 
since tney are decomposed, on being warmed for a 
short time vrith alcoholic sodium hydroxide, with the 
formation of sodium dinitrophenoxide and the corre¬ 
sponding nitrile. o-Hydroxybenjwniialdoxime does 
not react in this way and in a few other cases the 
yield of ether is small. With the sodium salts of 
syn-aldoximes a complicated reaction occurs but 
from the products only sodium dinitrophenoxide 
and the corresponding aldehyde could be isolated. 
The binary fumon curves of the aa(i-oximes and 
ohloro dininitrobenzene indicate that in certain 
cases wril defined additive compounds are formed 
consisting of equimolecular amounts of the two 
components. That stable additive compounds with 
ohloro dinitrobenzone were characteristic of those 
oximes which could readily be converted into syn- 
isomerides seems to support the view that the forma¬ 
tion of additive compounds is at the base of isomeric 
change in the oximes. 

Prof. T. M. Lowiy pointed out that the grater 
tendency of a reactive compound to form additive 
products was observed also m other cases. 

Prof. J. F. Thorpe considered that the Beckmann 
change itself was a proof of the Hantzsch-Werner 
hypothesis. He preferred, however, the ring-formnla 
(I) to the alternative (II) employed by Dr. Brady;— 

RCH RCH RCH RCH 

ol'CH, ^**\|lCH. ^“^)>NCH. 

NCH, OH/ V 

(I) (H) (III) (IV) 

Dr. Brady, in reply, said that whilst he had no 
great preference for the formula (II), he thought 
that there was some justification for it, in that the 
great splubility of the compound in water (III), its 
ready formation of additive compounds (IV), and the 
shift in the position of the abwrption bimd might 
thus be accounted to. 

The President doubted whether^ a sodoxyl group 
and an iodine afrnn could be attached to the same 

idteogen ftom. 





PMf. e. S. Gibsoil deeoritMMl ■ 

The dimorphism of dij^tnyUtrsenUnis chloride (dt< 

« Morowsine). ^y , 0 . S, Gibson and the 
. C. Vining. 

Thb dimorphism of diphenylarsenious chloride, 
which has not been previouriy recorded in the 
litwature, has been definitely established. The 
unstable form, which melts at 18'2-18-4'; forms 
(xdourless, silky needles. The stable form, m.p. 
88‘7“38'9'’, forms rhomb-shaped biaxial doubly 
refracting cr^tals. Both forms have a normtd 
molecular weight in benzene solution. The boiling 
point of pure diphenylarsenious chloride ,is. 
178:6°/lO mm. 

Prof. Gibson. said that his results absolutely 
confirmed those of Dr. N. V. Sidgwick, of whose work 
he bad only recently been made aware, emd to whom 
he was indebted for some of the material. 

Dr. Sidgwick, expressing gratification that the 
results were identical with those obtained under his 
direction, said that he believed that in America the 
material could not bo obtained in the solid condition 
until it could be seeded with that from unexploded 
German shells. Unlike Prof. Gibson, however, he 
had experienced no difficulty in obtaining the 
unstable form. The material was such as to cause 
the investigator extreme physical discomfort. 

Dr. M. A. Whiteley recalled that the first specimen 
which she received, when sent to another laboratory, 
anived in the solid form ; a few hours after the siphon, 
with solid at the nozzle, had been returned, the whole 
of the material had solidified. 

Prof. Gibson said that no difficulty was eiroeri- 
enced in working with the liquid substance, but the 
solid was unpleasant to manipulate. 


ROYAL MICROSCOPICAL SOCIETY 

A meeting was held on February 20, Mr. A. Chaston 
Chapman, P.I.C., president, in the chair, and Mr. 
W. E. Hall read a pa^r entitled “ A Simple Appa¬ 
ratus for the Extraction of Micro-Organisms from 
Samples of Water.” 

The microscopical examination of samples of 
water is greatly lacilitated by means of the following 
simple apparatus. The sample is collected _ in a 
small straining jar through which any quantity of 
^water can be passed and the organisms retained in 
V quantity of water convenient tor carriage. 

From this concentrated sample the organisms 
pan be extracted by passing it through a filter paper 
about If in. diameter placed over a small funnel 
attached to a vessel from which the,air is extracted 
by means of an exhauster consisting modified 
form of filter pump. 

The organisms are finally was! 

, paper by means of a wash bottlq 
of rNder. in which the organism 
'6:^D^ed-m trough or 

a oomnre^^ 
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At the 46th Annual 
Chemistry <» March 3,: the 
gift of the MaccabMonhi 
N. Hix^helwodd, B^A.i(0xtp). ■ 
for the work of maeh prohuee i 
chemist under thirty yoirs Oil 
notice of the adjudio,awr8 during the year; - 
Mr. A. Chaston Chapman, F.B«$.,, the retirio 
President,, in his address fisferrsdi to :the‘ 
activity of the Institute! durffig hW tlttssa; i 
office. The roU of membership hhd iiK>i«aBSed;ih 
1129, and about 1000 . nw olwmis^ h 
absorbed into usrfUl pitrfeesfoiial lifh.', 3^^ 
sised that the Ihstlrote ehdea^nred. tq! ehhhtns* 
the modern tmffienoy to turn opt 
fectly educated specialists. , Heds^tafed thot^^eoci 
on the part of Government Depmments to imde 
value : professional scientifio arm'teohnioal servio 
espeoiauy in view of the fact that the public chemicu 
service m becoming eveiy year a more importer 
part of the machmery of goyerpmeht. * ; 

Dealing with the propos^ for closer oo-operatic 
amongst chemical societies, which he th6u|^ 
should have the worm support of all, ho orttiresse 
the hope that in any eonmne ' Of oo-Opetetum, _tl 
Institute would not sink any of its individualit; 
The general public was coming more and more i 
recognise in cheinistry one of the most powerfi 
factors in! the creation of material wealth, at a tin 
when it iS more important to create wealth than 1 
quarrel about the distributioh of what little the wi 
had left us. He quoted Mr. Baldwin, the late Prin 
Minister, who, in a recent speech at Glasgow, ha 
said teat under the stimulus m the war we had ma< 
great headway in pure chemistry, and we had schoq 
of chemistry in this ooimtry which compared wii 
any in the world. We should take care that or 
industries absorbed the output of those School 
and should not be content to run only role-of-teim 
industries and leave those more highly organise 
industries, which depend upon science ana brOi 
power, to the foreigner. He felt that those wpr< 
had a very special significance with r^erence fb.tl 
reported negotiations between the Britite Dyeatul 
Co^ration and tee Interpssen Gemeihschaft- 
The neW’ President, Prof. G. G. Hendhrson, F.H,,f 
Regius ftofessor of Chemistiw in the Unxyerrity 
Glasgow, was formally iastaUeri.. 

The officers. Council and Censors fdP T924-! 
were elected as follows ' 

Viee-Preaidents: —Prof. E^ 0. Oi Baly, .0;B-I 
F.R.S., A. Chasten Chapman, F.R,S., A. Mot 
Dr. T. Slater Price, O.B.R., Prot A< SmitheU 
C.M.6;, F.R.S., and Dr, E. W. Vbeloker^ W , 
Hon. Tmwwrer :~Mr. Patrick H- Eirli^^i! 
Oenered Members of Atehhutt,t!:Il 

B. F. Armstrong, F.R.S., E. R. Bolten* 

Boon, Dr. F. D. Chattaway, FiB.S., B, ItesU^ 

Dr. H. G.Colman, John Evans,, Dr. R. H/ ' 

Prof. A. J. Hale, Mr. G. NeviU Hnntly, Prol 
Lewis, W. McD. Mackey, Dr. H. McCombie, 

Dr. R. S. Morrell, G. H. Penyi O.B.E,, IhiK>y, 
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aim by refinements of installation and careful 
maintenance, and this meant both equipment and 
maintenance expense. Therefore, in considering 
a pyrometer installation the glass manufacturer 
must decicle what his demands for accuracy will be 
■worth against the initial and operating costs of 
various systems. It is always advisable to install 
Imth the indicating and recording t 5 q)e of instrument 
side by side. Experience at a number of modem 
plants sho'wed that pyrometric measurements were 
reflected in the costs sheets. The morale of the 
furnace men was improved by eliminating errors 
due to guessing at temperatures, and cost per unit 
of output decreased. The depreciation on p)Tometrio 
equipment was not excessive, about ten per cent, 
per annum l»ing a fair amount, judging from success¬ 
ful installations and improvements could be incor- 
TOrated into the system, replacing features which 
became obsolete and thus keeping the installation 
up to date. A well planned system would reduce 
overall costs in a year more than sufficient to pay for 
the investment and often would leave several times 
this amount if used intelligently. The most forceful 
argument for the adoption of pyrometer control in 
a glass works was on the score of economic savings, 
but the information thereby made available to the 
management and staff was also important in showing 
each man a tangible effect of his operation on the 
thermal conditions. 

III. “ Recent Advances in the Design of Tem¬ 
perature Measuring Instruments, etc.,” by R. W. 
Whipple. One difficulty of disappearing filament 
p 3 Tometers was to get two lamps which would be 
interchangeable. Methods for overcoming this diffi¬ 
culty were indicated. He had been much impressed 
with what he had seen recently in the United States 
in the matter of automatic temperature control. 
Considerable work was being done in glass works, 
such as those of Messrs. Keuffel and Esser, where 
lehr temperatures were controlled from 200° C. 
to 600° C. For every kind of glassware a special 
cooling Curve was followed. In the United Kingdom 
automatic temperature control was being developed. 
The main principle in such control was a galvano¬ 
meter needle which was deflected by some method. 
Lantern slides were then exhibited showing various 
forms of controller, including (1) Brown, (2) Bristol, 
(3) C. Engelhard, (4) Leeds and Northnip, (5) ()am- 
bridge, (6) Barr, (7) Althorpe. 

IV. “ Practical Applications of Pjnrometers to 
Glass Works,” by C. E. Foster, F.Lwt.P. Both 
optical and total radiation instruments were cali¬ 
brated for what were known as “ black body ” 
condition and wfficn used on hot bodies which were 
not technically “ black bodies ” the reading would be 
in error by an amount which varied with the actual 
condition. An ordinary large glass melting tank 
was by no means a “black body.” The author 
suggested that luminous gas flames might have the 
power of selective emission, that is, they radiated a 
%ht which was not in proportion to their temperature, 
but might be of an intensity which would correspond 
to the brightness of a solid hot 

higher temperature. Considering a molten 

g]aW :vieW!^ .obliquely in a furna^^^K'did not 


realise " block body cpnditiohs, it olmoualy: hod a 
considerable r^ecting power, but ita refieetino 
power as experienced in measuring with a totd 
radiation pyiometer was relatively much less than 
the rujoxidf^ surface of molten metal. This was 
reasonable because there was some considerable 
transparency in the gloss so Giat it would actually 
emit a greater proportion of the heat from inside. 
Thus it was actually found that molten glass approMh- 
ed more nearly to a true " black body” than un- 
oxidised molten metal. 

V. “ Reflections on Pyrometer Design,” by W. 
Bowen. Economy in fuel consumption, long life 
of furnaces or other heating devices empfoyed, 
eUmination of waste of raw materials and of urrepar- 
able losses of finished products all depend upon thei: 
raising of the heat-treated materials to no less, sindL’ 
no more, than the requisite temperatures. A few? 
of the standards which a good p 3 Tometer 6houId| 
fulfill were discussed with reference to the new| 
“ Pyro ” radiation pyrometer, an instrument compact 
in shape, extremely portable and simple in operation. 
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ACAD^IMIE DES SCIENCES 


On February 18, Dr. Roux described the work 
of M.M. Sergent and Rougebief on the dissemination' 
of grape yeasts by insects. The authors ooncludea.. 
from their expemnents that certain insects, pari' 
ticularly Dronophyla, play an important part in\ 
spreading the yeast. Dr. Roux alM communicated^ 
a note by Monsieur Mazd, indicating that in the 
manufacture of Cantal cheese the peptisation of 
the casein is accompanied by putrmaction if the 
medium is insufficiently acid. To avoid ■this pheno¬ 
menon it is suggested that a suitable lactic ferment 
should be introduced during man^ufacture to maintain 
a sufficient degree of acidity. 

Monsieur Perrin described a method worked out 
by Monsieur Tien for measuring very small quantities 
of heat, and drew attention to Monsieur Kuhn’s 
work on the action of ultra-^violet rays on ammonia. 

On February 26, Prof. C. H, Moureu read an 
accoimt showing how Maurice Barrte. the die- ‘ 
tinguished French writer who died recently, had fore¬ 
seen the part that science would play in dmiding the 
future 01 the country, and recognising the valuable 
work he did in helping the movement in favour of 
scientific research. Professor Moureu then com¬ 
municated a paper by MM. Dufraisse and GUlet on 
“ Curious Stereo-chemical Observations in the Series 
of Benzalaoetophenone.” Monsieur Le Chatelier 
communicated a note by Monsieur Chesneau, showing 
the similarity in the chemical composition of the 
glass in ancient windows of ages varying by 100 years. 
Monsieur Schloesing described work by Monsieur 
Lebedantshev on the chemical and biologicfil modi¬ 
fications undergone by dried soil, showing that 
drying reduced to one-third, and even dne-;tenth, 
the microbial fauna and flora of the soil, l^ftsieur 
D’Arsonval presented a note by Monsieur Villard 
on a direct-reading actinometer for the meaaweuieut 
tif:.sokir ultea-violet. . .:,a. 
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to^*^^* hydrogen peroxid^or bleach- 

hiL^i ?tatement that 


ir_ , , "--“I iw**, vw« 

Jmversity of Glasgow 
March 7, 1924 


T. S. Patteeson 


COLLOID CHEMISTRY 

Sib, Inferring to the letter of Mr. A. V. Slater 
’♦* 38 of your current volume, I would call the 

it^Uon of yoi^ readers to the fa^t that abS the 
3nd of Gm year I expect to complete a oomnreliensivn 

SSTXd -•’’S Z • ^^rnistry, ^heJS 

ina AppUed, to which over 160 of the best men 

If the^e^*lfl”ir^^^f- promised contributions. 

It these 19 are citizens of the British Empire and 
Englistonen wiU also Cte 
^ Papers have already been received from R 
-sij^ondy, E. P. Armstrong, A. Mary, E. E. Ayres’ 
/. Bams, C. Benedict H. J. Creighton 

Gurwitfch W « Cfortner, L 

« T'.i®- Herrera, H. N 

Kd R^‘ Jordan Lloyd, J. Ihi 

f' i'Umiere, Luppo-Cramer 

m' 3' H. N. Spencer, W H 

artm,N. Waterman, T. Hagiwara, S. Utzino M 
I wh, P. Zerban ^d H. Schade. Many othem are 
(T. Braisford Robertson and P. P 
von Weir^rn) or else will soon be ready (W. D. 

ucroft, H. Bassett, G. Bredig, W. Clayton H A* 
Garner. E. Hatschek, W. H. gersch?rE: Doyt 

Sveif£■ T' H. Michaelis! 

Tnmnr .i ®- ®- Sheppard, W. E. S. 

■*^uroer, and many others). 

If any of your readers can send me reprints of 
papers germane to the subject, or sugg^t^ m 

1 have tocluTdTd^ 

w a.« ™ 

vctS oonttoued as heretofore. The Vm- 

toe I"®,* » Monograph 

the First NaLiial 

I ^ ^ *i®*t June at Northwestern 

formatinn^’ more helpful to- 

mdusri^^ *^® *’®tt®' tor 

Sir eto the chemical profession.—I am, 

New%rl^;|^to.6.:1924 


gtJiauxi. BIS Statement that 
hydrogen peroxide is not being used for this purpose 

to ”® J®®ht, be suT^s^ 

to learn that my firm, Messrs. B. Laporte, LtT hw 

SFwm .Po.roxide to large quantitie^ for 

Sf the pist twenty years. 

* J < ® “®’'® than ever for bleaching 

gelatin m^e from either bones or fleshings. * 

the Trotman’s attention to 

the following, which I have taken from page 246 of 
Animal Proteins,” by Mr. H. G. BenS M V 
published by Messrs. Bailliere, Tindall and Cox to 
JhoST^h^^ Chemistry Series. Mr. H. G. BennW, 
f *^® pleasure of knowing personally, 
to had a large experience m the bleaching of gelatin 

^*nrae^^®” peroxide, so that his remarks are based 
on practical experience. 

ifj. ®^**® t«*edom from toes, and because 

i^residue IS simply water, peroxide of hydrogen has 

1 ?^ service to practice, and in most 
superior not only to the 
other peroxides, but also to all other oxidizing agents 
concentrated solution being 
added to the gelatine sol before or after evaporation 

Sed ^ *^® oxidizi^ageX 

** ^®’J® *^® PUrestpK^uct. 
Its bleaching action is perfectly satisfactory, but only 

*• peroxide is moderately 

KliXirfirr *‘®“’ w*? teaching action is b J 

m shghtly alkahne solution. An acid sol bleaches 

^ alkaline sol induces 

oxygen and consequent waste. The 
g^t disadvantage of peroxide of hydrogen is its 
^at exMnse, which is enhanced by an increasing 
demand lor it in other industries. A minorXdU 
instability, which leads to loss in 
transit and storage. It is sold usually to strengths 

3t°Snf/ofX''®^’}T obtained ^m 

umt volume of the solution, when treated with per¬ 
manganate m a mtrometer (e.g., " 16 vols. peroxide^ 

B 18 a fortunate feature of both the oxidising and 
^ucing agents usuaUy employed to bleachi^ that 

they have considerable antiseptic power. This ass to 

materially in proservtag the gelltto from putref^ 
eo«S” extraction and 

“ ^®21 ; since then- 
the price of hy^og-en peroxide has been reduced' 
wnsiderably, so that its use for bleaching gelatin has 

Sr »,rjcs 

*<> “““O'* 

1 . A I. E. Webjib 

March 6, 1924 Chief Chemist for 

R. Laporte, Ltd. 
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PROF. H. BAJCER'Sl_,__ 

Sra, ^It oocurr^ to me some time ago that a 
subetanee which laig^ be tused to test the various 
hvMt^M put fomard to explam the experiments 
iiL "■ liquid nitrogen tetroxide. In this 

forms NOg and NgO* are known to be present, 
and toe change from one to toe other is easily followed 
by toe change in colour. If one takes the liquid at 
rwm temperature it is deep orange red; this 
change to pale yellow in a freezing mixture. If 
now the liqiud at room temperature is dried, it may 
chance to pale yellow, if polymerisation has occurred, 
or, If the colour persists it may also persist in a 
if drying fixes the equiUbrium 
at ordinary temperature, It thould 
therefore be possible, if this is a suitable liquid, to 
decide betwreen two theories, and I am carrymc but 
•xpenments on these lines.—I am. Sir, &c., 

, J. R. Paktinoton 

Cnemieai Research Laboratory, 

East London College 


MAGNESIUM OXYCHLORIUE CEMENT 

_SlB,—With reference to the article by Dr. J. H 
Patorson in Chemistry and Industry of February 29 
Ie24, it is to be regretted that the article contains 
many inaccurate statements. 

In view of the importance attached to opinions 
expressed in the Journal of the Society of Chemical 
Industry these mis-statements should not no urn 
•orrected. * 

Dr. Paterson states ;— t 

I. . That in pre-war days the bulk of the magnesia 
wed m this country was imported from Ham- 
burg, and was there made by the caloina- 
TT rook imported from Euboea. 

IL During the war a large amount of magnesite 
was shipped from India and oalcmed in this 
country, but it did not yield a veiy satisfactory 
product, and the high cost of carriage has made 
its use prohibitive since that period. 

The calcined material is ground in tube or ball 

millfl , 

Iftoe tomperature of burning is carried above 
1(^ C., toe resulting product will not react 
with magnesium chloride. 

The kilns used are freduentfy of the bee¬ 
hive type. , 

The facts are ;— 

# I. In pre-war days the caustic burning of magnesite 
was ctoefly carried out in Eubo^ and India, 
^d the lump calcined material Was shipped to 
Holland, where it was ground and dMributed. 

A small (piantity of the lump calcined material 
went to Hamburg, where it was ground, and 
and toen distributed ohiefiy to Germany and 
toe Umted States of America. Hamburg was 
not a calcining centre. 

Hi ,, With regard to Ibdia—during the war and since 
. --both cawtic oalcine^ti|gne8ite and crude 
iQ^giieeite have been being shipped to 

this oountiy, ' M 


It was not esjomed 

pr^woe caustic m? jfiastJo 
emt to obtain dead-burnt magnerite to 
for makmg refraotmy magnesHn tt was 

nec^^, during the war, to produce jpagnesite 

W «»le as toe 
Aust^ OTpidy !?een out off. Owihg to 
toe 1 ^ d4^ of jwjaf of 1 ^^^ 

8*4 to® 

kilns in this cotmtoy fqr ba i pifeLwAiy 

^ tompefitores^^ 

^ros^y dead-burning theto mag ny*if^ W 

to» Offloulty orarccahe' to :a Imi^ 

by adiiuilg oxide 4 iron oif an' &m:s«t^^to^ 

Br. Patert^;; toems^: 
t^ bdian and. (irtoiAri >d4<iiii^ 
comtwri pniw about 

topda^ of iron, /^th toe Awfcrian mkroesttii - 

wntaii^ about 7; per oetot. bxidie Of lim!^ dw" 
mter IS quite iinsuitabte fw oemant. pii. 

but ta hi^y v4ued w a p4fa0te# 

Intoan magnesite has been’regulariy shippe 
to t^ country since the war, but dwiim^ 

- toip-building and other strikOT'om^^ 
be^ curtailed. 

DwiM too latter paSt of 1922 IndiSn oaastii 
oatemed magnesite was introduced to AmAri J 

now commands there, because of its quality 

a premium in prfee ovot toe domestic:'Wduc^ 

4 Ine following statement based bn authoritative 
. ^ni Washington shows that during to* 
first half of 1923 the tot4 imports of India]^ 
oanstto mmesite were almost equal to double 
toe totM of all other magnesites imported into 
^ toe,T United States during the same period. 

January to June. 1923, 

Bidia. Greeuo. Germany. Scotland. Netherlanda. Italy 
Per cent. 


in. 

IV. 


V. 


Jegu, . 

Peb. 87-2 — 

Mareh 49-4 •— 
April 65-2' — 
May 74-4 61 

June 60>S — 
Tot^ ;, 
for six ■ ■ 
mottiha 64-73 1-77 


1-2 

2-7 

1-6 


1-24 


2-6 

11-2 

, 7.7 ■ 
3-33 


01 


99.9 
10-2 4 
38-2 
34 - 8 ,, 
18-8 
30-2 


28-89 0-0^7 


The demand for Indian magnesite has sina'c 
.■■■.■..'increased. 

ni.\:(^l^ed oausrie magneirite is iaiM^ tfronncl 
UWte mUhdoneS. ' » s ^ 

IV. ■ Jta^n Grecian magnesites, aven when 

.. calQtaed at a temperature over lOfiO'O., will 
,, re^t with magnemum ohk^^ 

' ?? 4®»<i-bum these ntagneeitee, *!«.-, to carry 

, to toe stage when the resulting ra vvlji^ yfll be 
u>^ ^d shrunk, mitoto a -to^ of 
... ..:.-..-.qSe!i‘;.TfiQO'’C. ^ ... ' '■•»■■ ■■ - "■'•■■■■■ 

V. Tha;kilns used are not 
ttto],type.: InJ|nboi^, 



used for 

kro genexaBy gais-] 
etc.. 


. am-toa-^^tes 
bauSUo called 

A, j^AzFs 





to mibjeo* o* 'fP“f"®! 

Wni i tiwt U»: W 


Wv.fipk la a feV y^ n^ wd W To 


■ ak*^ PWifeBrfon of ohAmjiF^'‘1^ i«jW 

*..*‘®® haad^^ gaiSS 

WB own perwaality. In this we 
^“^“ttons, the 


-f 

m^oh8»fito^^!S*;i>* 1?W% Off teoh- 


b the one’side aijd a'So^^ ‘”J**® 

Dhe iiidwtrial eheml^ -Sfj^ ■ other 

^owkroh 'widohV' ^ W wfeaticlo 

he course; ' ^Thfa 

oem to be an op^itui^e tim^^ ^ 

> embark bn » j^eiae of; ob^on^timi^ 
lake more easy the antdioalibn 

■!«.% dd= tf»“ »'i. 

ssen the appreciation oY th^^;„hL*®L^**® ' 

ifttoTte mySrii®- 

SXfc“ 1 S S^-’STp^tl ^ 

‘i-te •o'ts ■: 

iis is fore^ido^ t'^® a^are that 

^hment of a “Cfietaj^ HoM^^ 

•shment. |f the two iSmoSs -f I ! 

»toiSa wSfv^i?^"-' S« 5 s * 

2 f£ar^]^ 2 ^#i 


ocaamuaitu. Let n« u^wy (M 

end kiws T;?d„ *0 fontt^dta 

T®' do ttiij, we must come to^hi* 

a«^^2 

;ji';;;i-:o^'^ <{■', 'V ' AOAM;?'i^'riKMr; 


STAtUS OP CHEMISTS AND CH^niy ; 

bfeadats a^S litS^v I' personal services of, 
ohtoists will oo^ to professionad 


raaSSg 

' **?"%"» anprovement is ocou^ 
resjpeot. The stow is still told of # 

gS;^“sSl Srlsi^# 

. ;«ta=h fC'.®" »^ “•to, 

oat 

aot extwod 

compr^wnd a feridtii, 'n. ‘W 


dfst p 
an ind 


rrr 




■ 286 


GHBJCOTRY AMD IMDDStKy 




for all he can tell without specific information, and 
one liquid or powder looks much like another. 

We have to look for improvement in our status 
in the first place to the concerted efforts of profes¬ 
sional chemists themselves, acting each in hiB own 
sphere, and together through the Institute, and in 
the ^ond place to a gradual enlightenment of the 
public through education, exhibitions, lectures, etc., 
as to the social importance of chemistry.—I am. Sir, 
etc., Stawlby I. Lbvy 


PERSONAL AND OTHER NOTES 

His Majes^ the King has been graciously pleased 
to ^ant his Patrona^ to the Annual Meeting of the 
Society of Chemical Industry, which will bo neld in 
Liverpool in July. 

Mr. W. A. Turner, a founder and the managing 
directcar of W. T. Owbritoe, Ltd., manufacturing 
chemists, died recently at HxiU. 


THE EDITOR IS ADMONISHED 

SiE,—I am a very humble individual, a regular 
Uriah ’Eep, but thank goodness I can always kick 
an editor. That is the unalienable right of every 
Scotsman. 

I am out to criticise. Why, why, did you compare 
the profession of chemistry with jfaw 1 Do you not 
see that it is the same as a comparison between a 
thoroughbred racehorse and the vermiform parasite 
which infests its bowels. Chemistry, the greatest 
productive science which has in its applications 
m^e civilization, and on which with its fellow 
sciences all the wealth, prosperity and progress of 
the world have been built, you compare with the 
pettifogging law founded on the sin, misery, chicanery 
and errors of humanity. I don’t like it, ]Mr. Editor, 
and I just feel like “ Coffee and • pistols for 
two.” 


Monsieur R. Masse, president of the Cie. Franoaise 
d’fiolaira^ et de Chaufiage par le Gaz, and of the 
Cie. Nationale des Matidres Colorantes, has been 
promoted Commander of the Legion of Honour. / 

The Gold Medal of the Institution of Minmg and 
Metallurgy has been awarded conjointly to H. W. ' 
Gepp, M.Inst.M.M., and Gilbert Rigg, M.Inst.liI.M./ 
in recognition of their joint and incUvidual 8ervlc&, \ 
in tlm advancement of metallurgical science and; ' 
practice, with special reference to -^eir achievemente 
m the treatment of complex sulphide ores, and id 
the development of the electrolytic process for 
production of zinc in Australia. 

ftof. Sir D. Orme Masson, K.B.E., who 
retired from tho chair of chemistry in Melbo 
University, will shortly pay a visit to England. : 
Prof. J. A. Schofield, of the Chemical Department,; 
SyAiey University, is also coming to Europe on a V 
visit this year. 



Again, you go into high politics. Now the late 
trouble on tho Continent is outwith our purview. 
Instead of talking of apologies, why don’t you get 
up some practicable scheme to benefit everyone. 
For example, preach tho doctrine that an inter¬ 
national language of science is essential. Take 
Volapuk or Esperanto, add thereto an eflSoient, 
flexible vocabulaiy suited specially to tho needs of 
scientific description. Get this introduced into the 
schools instead of French or German, and gradually 
get all scientific literature printed in this language. 

Recently I had to hunt up information on some 
enzymes, and I had to ifeet translated pi^rs in 
Japanese, Ru^ian, Italian, French and German, 
incurring considerable expense and loss of time. 

Now there is a job to your hand. It would in time 
do more for international amity than possibly any 
other scheme. I believe the time is ripe for a 
start. 

Growth would be gradual, but in time it would 
arrive at fruition. Consider the advantages. Any 
book could be sent anywhere and read with' exactly 
the right shades of meaning. Students Could go 
from one country to another independent of 
language. Doctors, chemists, physicists and ftiqlb- 
gists all the world over would be bound by th^ie 
of language. 

Of course, all we can do is to start it, but 
might count it as an offset against, tha awli^^bt 
we leave them. ;v.;. , ■ i-:; 

Be higher in your ideals, Mr. E^tor. We A*e the 
salt of the earth.—-I am, etc,, 

: ■■•■4; -Carkt Law 

Paisley,, >. 


Prof. N. Parravano has been appointed corre¬ 
sponding editor to represent Italy on the Committee 
for the juitemational Critical Tables published by the 
International Research Council. 

Mr. N. J. T. M. Needham, Gonville and Caius 
College, Cambridge, has been elected to the Benn W. 
Levy research studentship in biochemistry. 

The eleventh election to Beit Fellowship for Scien¬ 
tific Research will be held in July. Information cop. 
be obtained from the Rector, Imperial College ok. 
Science and Technology, South Kensington, S.W. 7.) 
Applications must be received by April 19. 

Mr. A. F. Wenger, who died recently at Newcastle- 
under-Lyme, was the founder and principal of 
Wengers, Ltd., Stoke-on-Trent, maiuuaoturers of 
cOTamic colours. 

Oil Discovery in Holland 

The Goverhment Mineral Research Department 
has been drilling in Eastern Holland for a year, 
where salt and coal have been brought to the surfacef* 
and now reports, states the Times, a discovery of oil 
near Winterswyk. In one place a deep bore was 
made, but as nothing of particular interest was 
found, it was decided to dismantle the woiiingH, 
birt during the dismantling a weak stream of hid'* 
petroleum, greenish in colour, suddenly ci^j^ to 
the surface. Twelve gallons were colleoted,oj^ the 
hole was closed, but on February 26 waSjS^OTened, 
when several barrels were filled. It is not®^ knovvTi 
whetljer the quantitiM are sufiicient estab¬ 

lishment of a petroleum indmitvv Ink.’RAltHRdV:' £ ' ' 
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Nioksl Orbs. Monograph iiouei, by the Imperial 
Instiivie. Pp. 80. london; John Murray.' 
Price Se. . 

“ Nickel Ores ” oomtoenoes vrtth a short sketch, 
historical, mineralogical and metallurgical, and the 
main part of the work is devoted to the sources of 
enppl 5 r of nickel ores in the British Empire and in 
foreign countries. Statistics' for production are 
given for the eight-year period 1913-1920. The 
world’s production of ore in terms of metal content 
averaged about , 30,000 tons annually for 1913 and 
’914, increased to as high as 47,000 tons in I9l8. 
'he estimate attributed to the MetallgeseUschaft that 
be production fell quite so low as 6000 tons in 1921 
1 incorrect; the official Canadian fi^es alone 
mounted to 9600 tons. It may be added that the 
^ledonian production in 1921 was practically nil, 
ut that re-production commenced again in 1922- 
'hete are potential supplies of nickel in many 
ountries, but the world's production is almost 
xclusively derived from Canadian and New Cale- 
onian sources. The monograph is provided with 
be usual excellent references to the literature of 
[le subject. W. G. Waqnbb 

ANPS AND Cbp.shbd Rocks. By Albrbd B. 
SKABiE. Vol. I, Their Nature, Properties and 
Treatment. Pp. xiv+4.76. Vol. II, Their Uses 
in Industry. Pp. t)tM-t-281. London.: Henry 
Frotvde and Hodder and Stoughton, 1923. Price 
62s. 6d. 

In compiling these volumes Mr. Searle has drawn 
opiously on the publications of H.M. Geolomcal 
lurvey and the Memoirs on Resources of Glaes- 
laking and Refractory Sands by Prof. P. G. H. 
losweB, but errors have crept m which are not 
resent in the memoirs. The introductory chapters 
n the geology of sand deposits, etc., are very loosely 
vritten, and would not receive the approbation of a 
[oologist. 

A very wide interpretation of the subject of the 
volumes has been made, and it is a little difficult at 
times to see any connexion between the matter 
introduced and “Sands and Crushed Rocks.” The 
jxirtiona of the book deahng with the mechanical 
devices used in the quarrying and treatment of sands 
and rocks contain a good deal of data and illustrations 
extracted from trade catalogues which may be of use 
to quaxrymasters and managers. W. J. Rebs 

AND Physics of Clays and Other 
Ceramic Materials. By Alfred B. Searle. 
Pp. a:iri+696. London : Ernest Benn Limited, 
1924. Price 55s. net. 

There is need for a book which critically sums 
up the modem views on the properties of refractory 
and ceramic raw materials and jproducts, but that 
need is certainly not met by -the present volume. 

The contradictions, misconceptions and mistakes 
in the book are so ntunerous as to necessitate an 
uiiliesitating condemnation of it. As a contribution 
to the literature at refraettay materials the book 
k of little.' 


COMPANY NEWS 

MAGADI SODA CO.. LTD. 

On February 13, an extraordinary general meeting 
wah held to consider a resolution to place the company 
in voluntary Uquii^tion and to appoint a liqui^tor 
and an advisory committee to co-operate in the 
liquidation (rf the company and its proposed recon¬ 
struction. During the ffiscussion, the chairman, 
Mr. Samuel, M.P., said the fact that he had rendered 
himself liable for over £260,000 to try to save the 
company, was sufficient proof that he had confidence 
in its future. Altogether roughly a half million 
of fresh capital would be rMuired, but it was estimated 
that £250,000 would be sufficient to turn the company 
into a profit-making concern. As the result of a 
poll the resolution was carried. 

At the statutory meeting of creditors, the receiver 
and liquidator stated that total liabilities were 
£2,316,244, and there was a debit on the profit and 
loss account to November 30, 1923, of £693,317, 
Attempts had been made to formulate a scheme of 
reconstruction, and it was possible that shortly a 
prop<»al might be made to provide the necessary 
working capital otherwise than by the shareholders. 
A creditor opposed these schemes, and asserted that 
negotiations had been taking place with Brunner 
Mond and Co. As no resolutions were passed the 
voluntary liquidation will be continued. 

THE BRITISH AUZARINE CO., LTD. 

... For two years after 1920 when the capital was 
considerably increased and a dividend of 10 per cent, 
was paid, the profits of the British Alizarine Company 
considerably contracted and no distribution was 
declared. Last year there was a very pronounced 
recovery, net profit, after setting aside £20,000 for 
depreciation, going up from £6,000 to £24,100. This 
enables the directors to resume the payment of 
dividends and the shareholders will get 5 per cent, 
less tax, though in former years the tax has been 
paid for them. There then remains to go forward 
£42,900, as against £36,600 brought in. The directors 
have therefore treated the available surplus in a very 
conservative manner. Stocks and open accounte 
figure for £246,400, as against £188,600. The 
indebtedness to the bank has increased from £191,700 
to £208,600. 

INTERNATIONAL PAINT AND COMPOSITIONS CO., 
LTD., 

At the ordinary general meeting the Chairman 
said that the profit for 1923, alter writing ofi had 
debts, was £65,689, as compared with £37,462 in 
1922. It was proposed to place £16,000 to general 
reserve, to apply £6000 to the payment of a final 
dividend of 3 per cent, less tax, on the preference 
shares, making the full 6 per cent, for the year, and 
to apply £19,000 to the payment of a dividend of 
6 per cent, less tax on the ordinary shares for the 
whole year. Investments stood at £201,736, com¬ 
pared with £187,289. The increase was mainly 
accounted for by investments in assoeb^ companies 

estibljilil^^,,.:; !^ The 
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6i tlw undertaking of «ie Standard Anti- 
fouling Composition and Paint Cb., Ltd., had brought 
toe companv a subetflintial amotint of addithmal 
busmees m the course of the pa^ year. Althou^ 
there was said to be a slight improvement in the 
^ppfog depressitm, no less than 1,000,000 tons of 
Bntoh sfopping was still laid up, and there was 
no ®feat hope of any marked change in the immediate 
futqro.' .Nevertheless, the directors were assured by 


eat^rta that trade was 

1 to be correct, better tr 


g, and if this opinion 
de oudit before long 


w onng about more employzaent or ship pr^g an3 
WPsequently a greater demand fcir the company’s' 
gob^. They were relieved at last of’ the incubus 
of depreciated stocks, and were beginning to reap 
toe fruits of their acquisition of the Standard Co. 

UNITED TURKEY RED CO. 

Profits during 1923 were £210,263, and deducting 
toe deficit (due to depreciarion of stocks) of £64,037 


f . ~~ 1 erriann- ^ Answenug JHT. Hmecuey uroose, Mi 

forwaM, £166,226 is available. After paying that toe average fees revived on ap 
Jiu lUroara and nrAfftw^nnA ditn/^ATk/fa f/\Y. iqoq ai __x__ : 


O-' —r urVMMCVVXCr* KX 1 .UC>X 

w arrears and preference dividends for 1923, there 
m a balance of £81,483, of which £40,000 is placed 
- to pay 2J per cent, (tax 

•fT^J on the ordinary shares for the year, leaving 
'^4,421 to bo carried forward. 


. PARLiAAiiuNrAKr; r 

^ ^ ^ HOU 5 E OF COMMONS: ; 

Exi>irlii(. ' ' *■ ■■■■' 

%r^Xandrt' said that Mr. OliTOr?* pitobsal 
as tp toe advisability of hiqpiring into toa PCaottoit^, 
bility and desirability that all eiqpii^ patlmto ifotr ’ 
in use toould - beotte tob M of toe nation, 
had already bPen oonsldaraay but totrariif 

to be to the pPblto mt»ert..-r.^b." 21 ;)^ 

Cenm of .IbwSSriiau m Tr^ii^si^ i)ein]^ ■ ^ 

Sfr. Wpbb, in answ^'to Mr. liio{^^8to^ 
steps'i ’wpuld be taken to' reiristituto*-the ‘ 
census at production, suspended duitog tM\ur. /■ 
period, and toat it h^ been deoidW Jv 

should be' taken next year in respect of tm -prt anl; 
yea)P.-.-<Feb. 26.) , ' : 

■PatMt. PSes , 

Anffwermg Mr. Smedley Orboke, Mr, 


rmtents amounted to rather mipre thari , 
tion. The patents maintaiued in foroe for »» 
term of 16 years were about 4 per bent. Of tto . 
number: granted. Replying to lieut.rCommt^ 
Burney and Mr. Crooke, lio said he telieyed the i 

of the patent OfiBoe did not do appreciably more fo_ 

- maintain top Patent OfSoe. It wm not praotic^i 
in toe absence of Sir MQton Sharp, Mr. G.Deugls^ ■to reduce the British scale of fees at the’present time] 
, maided over ^toe annual general meeting onT^aor-trfo it possible to establish a fair basis rf odm? 
Ifebruary 28. After re'vie-wing the difiScult trading comparison between British and American fees owfogi 
ronmtions of the past year, Mr. Douglas said that' to difference in nrs.ntine with PAcrn.rr) f<rk f'.^A TuaFmtAaiKlAj 
too figure of exports M not bear out the statement 
F dve. 


BRADFORD DYERS’ ASSOCUTION, LTD. 


that toe high price of dyeing had crippled the tmde 
and led to an increased export of grey goods. Dyeing 
imoes were approximately 10 per cent, lower, though 
tola economy was counter-balanced by higher prices 
’ fm raw cotton and wool. Prom 70 to 80 per cent, of 
toe Assoefotion’s requirements in dyes was drawn 
from British makers, who were maldng; undoubted 
progress in reliability and quaUty, though, without 
<}U^ion, they could not live under existing conditions 
.J*toout^ toe protection of the Dyestnfis (Import 
Reg^tion) Act. The Association, together with 
^ the other colour users, had expressed, both to the 
directors of the British Dyestuffs’ Corporation and 
to the Board of Trade, disapproval of the terms of 
the proposed agreement between the Coloration 
and the German Interessen-gemeinsohaft. Profits 
for 1923 were £646,403. to which was added £448.369, 
leaving £994,772. of which £126,000 was carried to 


scope of a single patent and other ccmmJoratfe 
--(Peb. 26.) • y^v 


League of Nations (Scientific Property) 

Answering Sir C. Marks, Mr. Ponsonby stated t. 
the roport on scientific property prepared by 
League <rf Nation’s Dommittee Was under conside'^'^ 
■tion by toe Departments concerned, and that 
would not be in a position to state toe views of 1 
Government untU their reports had been reejati 
—(Peb. 26.) 



Reparation Coal and Coke Deliveries 
Mr. W. Graham, replying to Mr. Aylee, aa^-'^ 
the average monthly deliveries coal -(iifolu& 
coke expressed in terms of coal) ma& by GmmAn^ 
r^aration account were 1,600,OM tons for toe w 
1921 and 1,606,000 t. for 1922. Aboordfog j 
inforinato supplied by the i^itiah dej^fo^ t“ 
Bepmation Commission, it ■was beJfoveaXtoikt: fo 


ELECTRO BLEACH AND BY-PRODUCTS, fcTli* 

^, .'The profit for the year ended December 31, 
J«tBr deducting all chaiges, is £52,047, to wHieb Is 
brought forward. Fihal dividends 
k "^fonmoded-f ^f At -per o entj, o n. the preference shares 

V fniAirmcf 20 pg|<> skncl 19 tum* ^atoA. 


^cojtt'toem 

>parj, 
mew* ■ 
bfoo! 



') and of 13 per omit, 
p«r cent, for the 
It is recom- 
j oe carried {A reserve (which 
VRd £^r oanriMl AKWArd. .. 


lULree (mal 
bsorb iii 
be carried 




1923 (passive resistance __, 

Syerage of 129,6001. to Italy on 
W7,7CO t., and October, 

(after passive resistance o 
December 17, a certain qu- 
on rep^tion account), 996/ 

WlUte Lead. (Oeneva Cooventloa) 
In reply to Lord H. Oaveni 
said that the Home Seerrta 
spon M possible, a Bill desi^ 
**’“^'WSpe; <^ toe Conventips 


to'.;!j»iBary, 

to and foiefodfog 

•w- 

‘ .-HlPeb. 




i to 

• ,* -r.- ■. • 1 / 

Vtf .Orahifat ax 

•S!»«“irae.Bi«4s 

able (^i boime 
"Pfi^Jed as f»ii Ji 
£j4Q,i 




^ |«y not fiSn, 

■* oaj!»iMamn«.-:jiR»l>_ gg_j 


. 

introSifee a leitye be gly^ to 

tndnBtriea'A^v*' ,-;. aifa™.—ji__ . 


r ^ ^*W* W>: amend tha oi*-'' oc;*** *« 

«nport»■ iMoi;dttaiaiiy^:' '■ ■'■ 

Replyingj- to, Six p.> "V 

figures ahcnHng the u furnished ‘ 

om 0®nnaw during’ 1921 


f: 


• mi 

•onoerned 

■'■j. i' ■■''•' ffBAVY CHBuiicif o ■ ' y 

SS 2 ? 

Whrther the f^bateof remain* to b« 

kwir. ^'-v -t', 

^ ftwogtb «Bd 

’ *“ ten 

NaUoaal pricaa 

. ■ ■;; 2S**?’ ^r*^; With d%lit'y(|^ •, 

AoSd per twi * fiS 

^ « «>a P«ir ^ 

“ ■*"’‘ 1 ^ ■r*' 

*a^rt demiuid •' * 

»M*. 1 ^ 1 * ' ' a.L . ^ 


4*M Jfltrio 8 tt« Xir: 


1922 


2900 

Ji89 

1200 

2122 


623 

87« 


ir923 

IMJ 


e^' abrasive*. 

No^foiroua^metels and' manii 
f^tur^ thereof _ “™"- 

"The^f : 

I'aper and oiwl&d i.’ ’ ‘ 

Rubber njanufaetuTM.!. ;'.’ 

excluded from * 1 . 0 ^ - Germany haviM been 
om the aoeounts from that ^te.-(Sj? 4 ^ 

Nauru Pho»ji«iih( 4 ":" ^V- ^V^''. .■"': ' ■ 

conducted inboott 

In theSwS^f??^ ?*«* three 



1951 

898. 

1744 

2399 

125 

1060 

1154 

426 


1819 

83S 

1792 

2558 

237 

1522 

3513 

482 


BlaaoUng 

BiKOphitsofLiiBe 

fiLaMw iPTi'_^ 'j - 


JPora*, Oommewial-. * P* *9“'peokage* eartia. 
. ■ .Orv^ ;-. ■ ' i_■ 


f™ "t U«U| 

tee Cn mnifi ,, 

I Oontihot £10 


Oiyatai 
, powder 


. OaWtamCWortje 
Potaah Oanetlo ; . 
Potawa Bioheomata 
Quorate.. 
nalamitHxUah 
SaltQUie' ' ■ \'' 
<1*11^70^’ 


^^pertoBi. 

.. £26 per ton. 

^k«d in2Hjwt. bag*, oarriai 

•• 6|d. per lb, 

*32 per ton d/d. 

’* ff,*®* P" *o«4/d. ''^ 

fxi- OearbonatT^ * * * i 

8 ^te Powd* ’ pald.=^t 

^•oes i^uoed to il 8 —£19 

9o<t jwitgft0. lofly^ HomtS± 

Sod. Butebite. Pa. **“ P«" ‘««* 


®o4» CSdMate ,... p' .; 
®o 6L Pitrate ret^ Mail J 


h'Hy araLwe ■ ^ ^ ^ n^ero not ^ *0“ *^iv Loudon. 1W 

^ 8ny^^ the value of mw . 1»B. iaoludwl : 

“otil after ‘* 0 * 0 ™'"^ - ' 

elusive resulla ttnre soon aa any con- 


'Ooiilm.. 
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'‘Mi.iS 


to' ^ 
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Orinuon .. ., 

Aisenio Sulphide, Yellow 
Cadmium 8<Uphide .. 
Carbon Bisulphide .. 

Carbon Block 


1 


1». 3d, li. 6d. per lb., aooordins 
to quality. 

1«. lid. per lb. 

4a. per lb. 

lOe. per ton aoootding 
to quantity. 

Prices continue low but expected 
to advance in the Spring. Two 
or three case iota can now be 
tought at 6*d. per lb. ex wharf. 
For direct shipment in quan¬ 
tity the prioe is about 8d. 
per Ib. o.i.f. 

£«a per ton, drums free. 

Is. 3d. per lb. 

dd. 7d. per ib. Dearer owing to 
increased cost of rope seed oil. 
Quod demand. 

40s. per cwt., barrels free. 

T^d. per lb. 

£22 lOs. per ton. 

£18 lOs. per ton f.o.r. London. 

—*12 per ton, according to 
quality, 

28. 9d. per lb. 

3a. 4d.—3s. 6d, per Ib. 

!*• 8d. per lb., according to 
quality. 

WOOD DISTILLATION PRODUCTS 

\eood ttadc, but these are the only 
proaucts in this section which sliow any activitv ^ 

Ahetate of Lime-~ * 

£14 lOs. per ton d/d. Demand 
active. 

£21 per ton. 

0d. per gall. 32» Tw. 

£7 ISs.—£9 10s. per ton, according 
to grade and locality. Market 
steady. 

Is. 7d. per galL 32' Tw. 

lo- 2d.24“ Tw. 

lOd.—Is. per gall. U/lfl“ Tw. 

2s. 7d. per gall. Dnreftoed. 


caHEBtrSTBY AMiiJi WDttC^lF 




Bsnxole— 

Crude OS's .. 

Standard Motor 

Pure .. 


lOjd, ^la per gall, ex wotiis ia 
tank wagons. 

la IJd.—Is. OcLpergalL ex works 
in tank wkgona 

Is. 8id.—Is. lOd. per gaU. , ex 
works in tank wagons. 

Is. 4id.—^Is. 7d. per galL 
;!*• lid. per gaU. 

2s. 3d. per gall. 

3s. Sd. per galL 


Carbon Tetrachloride 
Chromium Oxide 

Bidiarubber Substitutes 
I White and Dark 
X-amp Black ,, ,, 

I^ad Hyposulphite 
Lithopone ., 

Kineral Rubber “ Bub 
P™“ " • ■ .. 

Sulphur ., .. ] 

, Thiocarbanilide .. 

VermUion. pale or deep . 
Zinc Sulphide 


Toluoler-90% .. 

Pure .. 

Xylol coml. 

Pure 

Creosote— 

M^dfe^M••lW--llHpergalI.Fewinquirie. 

Standard’ Speiiacatto.; j S^e^ 

Naphtha— 

Solvent 90/190 .. ll “P- 

Naphthalene Crude- ' ^ tendeney. 

gained Cr^oto Salts f7-fa Demand stiU good 
Whizzed or hot pressed £10-.£14 per ton. Not much 

Naphthalene— mquity. 

Crystals 
Flaked ,. 

Pitch, medium soft 

Pyridine—90/140 


Bn>wn 

Grey 

Liquor 

Charcoal 


7 


Heavy 


Iron Liquor ,, 

Red Liquor 
Wood Creosote •.. 
Wood Naphtha— 
Miscible ,, 

Solvent 

Wood Tar 

Brown Sugar of Lead 

Acid Carbolic— 
Crystals 


Crude 00's 


80% O.P. 
40% O.P. 


Dull 


• 6s. per gall, 
market. 

. 6s. per gall, 
market. 

£6—£6 per ton according to grade. 

Dem^d not very brisk. Ample 
auppiies. 

£47 per ton. Denuund active. 


. £16 lOs. per ton. 

• £17 per ton. 

. 66s—^70s.perton. Better ddmand; 
wr prompt and forward delivery. 

Prices hardening. 

16s.—178. per gall. More demand 
at higher prices than of late, 
to the South as much as 
178 . 6d. has boon quoted. 

11s.—12s. Steady with fair busi- 
ness. 

INTERMEDIATES AND DTES 

® eTenf “ maintained, but without much im- 

provement. Pnees remain firm. ” 

ot totermediates delivered prioee 
molude pwk^es except where otherwise stated 
Acetic Anhydride 98% .. Is, 6d. per lb. 

Ac« Niph'thionio ■ :: S' M ^ 

Aoid Me and Winther 5s. Ili'l^er lb. % Cis 


Dull Acid Salicylic, teoh. 


TAR PRODUCTS 


Aoid Cresylio, 97/99 
Pale 96% 





7fd.—8d. per lb. Better demand, 
and firmer market. London 
prices reported up to 9d. 

gall. Firmer, 
toth more i&uiry. Tendency 
to higher vajta. 

I>emand 

still goq^piB^rket firm. 

“ J’*"' “S* T*' Nominal 

pnoe. No buonesa. 

r-I Id. per gall. Very quiet. 
-9!A per galL , 

" -T1*’ . . . • ' / . ' o 


Aoid Sulpbanilio 
Aluminium Chloride, an- 
byd. .. . 

Aniline Oil 
Aniline Salts 
Antimony Pentacbloride 
Benzidine Base .. 

Benzyl Chloride 96% 
p-Chlorphenol 
p-Chlorantline ,, 
o^JreaoI 29/31“ 0. 
ra-Cresol 98/100% 


Is. 4d.—Is. 

demand. 
lOJd. per lb. 


6d. per lb. Steady 
100% basis d/d. 


Is. per lb. d/d. 

7|d.—81d. per lb. naked at works. 
7|d—9d. per lb. naked at works, 
la per Ib. d/d. 

6d. per Ib. 100% basis d/d. 

. la 8d. per Ib. ' 

• 4a 8d. per Ib. d/d. 

8s. per Ib. 100% basis. 

6d. per lb. Demand moderate. 

2s. Id.—28. 3d. per lb. Demand 
modorate. 

2a Id.—2a 3d. per lb. Demand 
moderate 
3s. per Ib. 

2a 6d. per lb. 100% basis. 

£76 per ton. 

6a per Ib. d/d., packages extra, 
returnable. 

2a 6d. per lb. d/d. Drums extra, 
vd. per lb, naked at works. 

pw“ ton d/d. Adyaiqoad in 


p-Creeol 32/34“ a 

Diohloraniline .. 
Dichloraniline 8. Aoid 
p-Diohtorbenzol .. 
Dietfaylonilins .. 

Diroethyaniline .. 
Dinitrobenzene .. 
Binitroohlorbenzol 
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’ IXpb^IoiAl^ 8i.Sdi()«rlb'd/d< 

: llonoehlorbenxol .< £83 per ton. 

d'NapbthoI >, .. 2i. M. per lb. d/d. 

p-Naphthol ... .; li..Id. per lb. d/d. 

a-KapbcbylMobM : >. la. Sd. p^'lb. d/i 
/9-Kaphthylsmine .. 4a. per lb. d/d. 

»-Nit>ranmne .. ..68.8d. p*r lb. d/d. 

p mtraaiUne , . , . 3a. lid. per lb. d/d. , 

Nitrobanaena t. SJd.—3^. per lb. nsktd at wbrka. 

b.Nitroahtorbenzol Vi 2a par lb. 100% baaia d/d. , 
Kitronapbthalena .. ll}d. per'Ib. d/cl. 

p-Kitropfaenol .. .. la 8d. per lb. ion% baaia d/d. 

p-Nitro.o-amido-pheool.. 4a 4d. per lb. 100% baaia 
m-Pbenylene Dimine .. 4a 6d. per lb. d/d. 
p-Pbenylena Diamine .. 10a. 6d. per lb. 100% bade d/d. 

R. Salt .. .. Sa per lb. 100% baaia d/d. 

Sodium Naphthionote .. 2f. Td.' per lb. 100% baaia d/d. 
o-Toluidine .. . , 7d.—8d. perlb. , 

p-Tohddlne .. .. 8a lOd.—4a Bd. perlb. d/d. 

ni-Tohiylene Diamine .. 4a 8d. per lb. d/d. 

PHARMACEUTICAL AND PHOTOQRAPHIC 
CHEMICALS 

The principal itema are in good demand (or home trade and 
export orders generally ahbvr some indication of an improTa- 
menC. which is expected to continue. In some products, 
however, weakness is evident and prices fluctuate within 
comparatively wide limita 
Acid. Acetic 80% B.P. .. £52 per ton. 

Acid, Acetyl Salicylio .. 3s. 6d.—3s. Sd. per lb. iVeaker 
tendency. 

Acid, Benzoic .. .. Commercial acid 2s. 9d. per lb. 

B.P. quality remains scarce at 
4s. per lb. 

Acid, Boric B.P. .. Cryst. £84 per ton. Powder £88 

per ton. Carriage paid any 
station in Great Britain. 

Acid, Camphoric.. .. 18s.—^208. per lb. Business 

normal. 

Acid, Citric .. .. Is. 5^. per Ib.. less 6% for ton 

lots. Market firm. 

Acid, Oallio .. .. Ss. per lb. for pure orystal. 

Market firmer. 

Acid, Pymgallio, Cryst... 6s. per lb., for 28 lb. lota 
Acid, S^cylic .. .. English make, 2a.—^28. 6d. per Ib., 

which is below the prioe of 
imported material. Various 
prices quoted for diflerent 
branda 

Acid, Tannio ,, ., 3s. Od. per lb. tor B.P. quality 

Acid, Tartaric .. ..Is. Id.—Is. I{d. per lb. less 8%. 

Pirmar with more demand 
Continental acid ofiered at Is. 
per Ib. Ims 8% o.Lt. U.K. port. 

Amidol.98. per Ib. d/d 

Acetanilide .. .. 3s. per lb. Weaker. Offers are 

being made down to 28. lOd. 
to stimulate the demand. 

Amidopyrin ., .. ISs. 3d. per lb. Demand negligible. 

Ammon. Benzoate .. 38. fld. per Ib. English make. 

Ammon. Carbonate B.P. £37 per ton. Prioe advanced. 
Atropine Sulphate ,« 12a 6d. per oz. for English maka 
Market neglected. 

Harhitono.. .. .. 16a. perlb. Weak market. 

Bonzonaphthol ,, .. 6s. per Ib. Firmer. 

Bismuth Salts .. .. A steady market. Prices according 

to quantity: 

Bismuth Carbonate ,, 12a Od.—t4a 9d. per lb, 

„ Citrate.. .. Us. 4d.—13s. 4d. „ 

„ Salicylate .. 10a 2d.—12s. 2d. „ 

» Subidtrata . • 10a 9d—I2a 9d. ,, 

Borax B.P. .. .. Crystal £29. Powder £30 per ton. 

Cayriags paid any station in 
C^,fWtain;r^;, 


Btonrideo— Perlb. 

Potassium .. .. OJd.—lOd. •) Enj^Ksh mska 

Sodium .. .. 9id.—lOd. V Ko alteration of 

Ammonium .. ,, lO^d.—lid. J any moment. 

Foreign prioes are somewhat 
unsteady. A lot of damp 
sodium bromide is being offered. 

Calcium Lactate , . 2 b. Sd. per Ib. for best Rn g iis h 
make. Prices steady. 

Chloral Hydrate .. ., 3s. 6d. per lb. 

Chloroform .. *. 2s. per lb. for owt. lota 

Oreiwte Carbonate .. 6a Od. per lb. Little demand. 

Quaiaool Carbonate ,. 12s. 6d. per lb. for small stocks 

available. 

Hexamine .. . . 3 b. 9d. per lb. for foreign makea 

Weaker, large supplies avail- 
able. 

Bomatropine Hydrobro¬ 
mide .. ... .. 30a per oa 

Hydroquinone .. .. Ss. 9d. per lb. Foreign make. 


Iron.Ammon.Citrate,B.P. Is. lid.—2a 3d. per lb., aooording 
to quantity. 

Magnesium Carbonate- 
Light Oomroeroial .. £36 per ton net. 

Magnesium Dxide— 

Light Commeroisl .. £75 per ton, less 2)%, 

Heavy Commercial .. £26 per ton, less 24%. 

Heavy Pore .. .. 2s.—28. 8d. per lb., aooording 

to quantity. Steady market. 

Menthol— 

A.B.II. recryst. B.P. .. 86s. per lb. Slightly dearer, but 
market rather erratio. 

Synthetic .. .. 26e.—38s. per lb.,i aooording to 

quantity. Englislrmaka St^y 
demand. 

Herourials .. .. Prices reduced. Market quiet. 

Red oxide .. .. 4a 9d.—4 b. lOd. per lb. 

Corrosive subliipale .. 3s.—3a Id. „ 

White preoip. ... 4s. Id.—Is. 3d. „ 

Calomel .. .. Ss. Sd.—3 b. 6d. „ 

Methyl Acetanilide .. 208. per lb. 

Methyl Salicylate ,, 2s. 8d.—28. lod. per Ib. for 

carboys. Slightly easier. 

Methyl Sulphonal .. 248. per lb. Scarce. 

Methylene di'tannin .. 7a per lb. In good demand. 

Paraformaldehyde . * Sa 6d. per lb.* without much 

inquiry. 

Paraldehyde ,. .. la SJd.—Is. 8d. per lb. in free 

bottles and casea 

Phenaoetin .. .. Be. 6d.—78. per lb. DuU. 

Phenazono .. .. 78. 6d. per lb. for cwt. Iota Spot 

prices muoh lower than forward 
offers. 

Fenolphthalein .. .. 7a 3d.—7s. 6d. per lb. Firm. 

Potaaa Bitartrate— 

99/100% (Cream of 

Tartar) .. .. SSs.—908. per cwt., less 24%. 

Firm market. Inquiry g^xtd. 

Potass. Citrate .. .. Is. 8d.—2a per lb. 

Potass. Ferrioyaaide .. Ss. per Ib. 

Potaaa Iodide .. .. 16a 8d.—17a. 6d. per Ib., aoooEd- 

i^ to quantity. Demand oon- 
tinuea 

Potaaa. Mstabumlphite 74d. Ib., I-owt. kegs included. 

' Potass. Permanganate ,. 84d.—9d. per Ib. for B.P. orystal 
English make. 

Quinine Sulphate .. 20. 3d.—2a Id. per oa, in 100 oa 
' tina Steady market. 

Rewrein .. .. ,, 6s. 3d. per Ib. 

Said! .. .. .. 4a perlb. PriceSuotuatea 

Silver proteinate .. 10s. per Ib. , - ; 

Sod. Benzoate, B.P.. ... 3a, 3<L per & la nuke plmtifu] 

v',„ - 
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■ quantity. Much flnnar in com * 

mon with oUmt oitmtes. 


Bod- Hyposulphite-^ 

Photogrephlo . . ., £l*_ 2 id par ton, ateording to 

quantity, d/d. oonsSgim'a Ma^ 
_ . „ ,. tion m l-owt. 

Bod. MeteWsuIphlte otyBt, 37s. 8<L-60^ pM owt. nett cash, 

, . scoording to quantity. 

^ Nitroprussida .. 16e. par lb. Less for quantity, 
pod. Potass. Tartrate 
(BooheUe Salt) 


on, 


- AhsMiid’ ’ 

■ '^B-PwC’, 
Anisa'Qil 

Batgamotofl 


Bourbon Oatanlim OO 
Camphor Oil ; ; 

Oan««gii Qik J«v» 
Cbwfiaon 0^ Ijeat- ■ 


» ■'ddyanaaifi.Co-. #s.vpsp' tb< 

■' ' ;intyhet'P!»«id.' ■ ■ 




Bod. Salicylate 


Bod. Sulphide— 
Pure reoryst. , 


70b. 6d.—SU. 8d. per owt., accord. ^ 
ing to quantity. Market quiet. * ,, 


S9n.«ii. _ 

'7*1; per tiwif.-, 

'B^'per < 

■B|d.'p^,'pk,' '^dyanaed, 

•' firm. • •• i-.-;:,, .. v 

Choapop.’ ■ ,<i 


- W W. -r-—- 

A weak nuurlcet with vuioua prioes 
quoted. Powder 2s. 7d.—2s. lOd. 
per lb. Crystal at 2a 7d.— 
2s. lid. per lb. Market weaker. 


. • lOd.—la 2d. per Ut., aooording. to 
■.j o_, .. quantity. » 

Bod. Sulpldte, anhydrous £27 l08,-£28 10a. per ton.aooord.' 
> ***8 to quantity, l<wt. 

included. In large casks £I per 
ton lees. 

.. 18s. 6d. per lb. 


Ceylon 

OtevotM.. . .. 

B^oalyi^ Oa 70/75%.. 

Latynder. Oil— 

Vr^^^/40% Bsters 2te. 6* bty it; 

smmOi! . ■ ,, Ss.2d. - 


■■5s.8d.:'j^>, - 

..StLpar;.!!)' 


Vueh. lbaMP. ■ 

' 81^^^ deaper. 


Bolphonal.. 

^^^artar Emetio 
'iliyinol. * • 


le. 4d. par lb, 

13a. 3 d.-N-il 4 s, per ih, for good 
white oryatal from ajowaa seed. 
Somewh^ clieaper than of late. 
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ioatophenone .. .. 128. Od. per Ib. 

Aubepine.. .. 13s.6d. ,, 

Amyl Acetate .. ,. 3s. „ 

^yi Butyrate .. ,. 7e. Sd. 

Amyl Salicylate .. .. 3a 6d. 

Anethoi (M.P. 21/22' 0.) Sa. 9d. „ 

B«^l Acetate from Chlo¬ 
rine-free Bensyl Alcohol 3s. Sd. „ 

fljnayl Alt^ohol free from 
Chlorine .. .. 3s. 3d. 

Benzaldehyde free from 


_,.,oa ,•.5-,,,.. 

lAmumgniss Oil' 
Oita|»OU;jSw««t 
Otto of Rose Oil-u 
Bulgarian .., 
^ ’ Anatdliafi- ,♦ 
Palma Rosa Oil .. 
Peppermint Oit— 
Eiglish , .. 

Wayne County . 
J^KUtese 

Peritgrafri Oil .. 
Sandal RTpod Oit— 
Mysore*.,' .. 
Auttralisn .. 


■ 21*: jSror■■ ■ 

I . 18b. udU per lb, . 

. SOs. per.ots- .'Marhsfe'fatoti^. , 
. 248. 5di peroa.', ; 

, l8li.'M. per lb. '. - 

!,'-70s.. perlb, ; 

, ISs. 6d. per lb. Advanoe4- 
1 Hone offering on spot. Tlii. per lb, 

. ■ offered. , , ■ ^ 

^-Os. 6d. perlb. ^ 

25s, per Ib. 

21s. per lb. , 


Chlorine .. 

Beniyl Benaoate.. 
CB nnainin Aldehyde 
Natural 

Ooumarin ,. 

Citronellol ,. 

fflttal 

Ethyl Cinnamato 
Ethyl Phthalato*. 
Eugenol .. 

Oeraniol (Palmarosa) 
Gemniol ,. ,. 

Heliotropine 
Iso Eugenol 
Linalol ox Bois de Rose 
' • Linalyl Acetate .. 

' Ifoth^ Antbranil^e— 
' lifotbyl Bensutiie 
-’Iliiak Ambr':r-.a 
T;]Cu^"Xyio' ■t'l': 
-.JforoHn.. 

Ebenyf Ethyl ?tate 
Phenyl Bthir^c. *-01 
RbrnCnot',, 

Bafita ■%" 


Ss. 6d. „ 

. 3s. 9d. ,. 

17a 6d. 

' » Cheaper. 

IBs. „ 

10a 

16a 

3a 9d. „ 

10a 9d. „ 

368. 

lOs—I7s. 6d. per Hu 

8a. 3d. per lb. Cheaper* 
16a Bd. 



Advanced. 

Cheaper 


TRADE NOTES 

Offlclal Trade Intelligence 

O^eaa Trade Peyqlopmeot 
8 W OW Queen Street, L^^on, 

received the fplloti ing enquiries for 
British goods. British firms may ob^n former 
^oiraation by ^ply^ to the Department %ad 
(juotmg the speoifio reference number. 
lA- . w li ®lieetB 1261): Dothinican Ittpub- 

HoUow.ware (l006y8/B(6/i:.C/2) ; St: 

^ment, pamt, oils (271); /ceZqndv Sugar ^®)- 
fteiy •• Silk (263); Netherlands :. lUatEer mW) ’ 

; Gla^ware (268); Smdh Africa : Immir 
fifial’ Sweden .• Cbcmicah 

S ^ Vegetable oils, copra, 

tm (272), Iron and steel, brass, tii^late (273), 

Prench Company ffews 

I’Artois Produito Chimiques et 
^ngiuis has now started work in ifa, factories at 
Fwchy lM Aitm (Pas de Calais),: whieh inoiQdes a 
mlphunc-acid plant, a nitric-acid pkmt, and f fftctory 
f^ the manu^ture of Phospl^oW.l" 

per cent, cf /rf^en as 
n^n -T^ P*' VAter-adihtbi^phoB- 

phtOToacid. The urea IS manufactured licence 

aL^® ^rlSuits 

to Produee of 
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. <^b5^sVb'«' 


5*^ “OS* faftcinftting interest to An nnseii, 
entific body of readers, and that a great deal of It 
can be explained in very simple language. Easy 
reading is, of course, hard writing, and our own 
experience^ satisfies us that some writers find it a • 
^oo*?ous task to provide matter which is easy ’ 
reading What has surprised us somewhat is the 
”™ot to which some readers are exasperated by 
tne elementary articles on chemistry which have 
oc^onally appeared in our columns. There'is 
Hardly any journal circulating in this countiy. 


:'?y4fQiuTi^a:Ai«>-PRVi^ 


''part;I' • 

By 9. C. UR^ M.A.. B.9C.. »U,ChfclaJB. ' 

^ On wcount of its very, si^ hinploroexit fa' 
the (heimoal industry,, eHporatioiir the 
oy y.WW ation of a oomparatiyetfcifafaaieas^^^^^^h^ 
volatile matena! from a substaime, is hf very 

. . niai circuiaimg m tins country, immirtanoe both to the chemist and to the. BnpHnM. 
03W^ our own, which e ery now and then mak^ a study has been given to the problem^,tlie 

cdelib«^ effort to Mbliah a chemical article which ds’>“fal«n«at of ptent for thM pfaW ^ 

may be easily read by an accountant or a barrister- The heat required for vaporisation Wg tw> 

aWaw whose only chemical knowled^ is an associa- to the substance directly^^w fadlrtctl^^lirjmrt^' 
Siv^ We have recently boundary^all. Brine soYutlon^S^S^; 

r^ivM abmidant, well-meant and smeere criticism directly by exposure to'the Sun’s rays 
te ^ frequently:'^pfayed'^^' i^: 

belong to^the dratmguished and highly fulphuno-acid concentration-plant ''as refaMent^ 
of ““ “ fhe possession by the cascade, Kessler and Qaillard typesl^fa the 

OT much information which a number of less fortunate ‘ ' 

■ mdmduals Iwk. A journal, so it seems to us, will . 
hardly ever be read through from cover to cover by 
»y one individual. The readers of the Time* 

mpmde many to whom fashion notes, company neivs, . } • 

raemg ne^, film news and musical news are of 
^ire todifference. They do not complafa, they ’i ’ 
merely turn on to the leading articles, or the foreign 
or the golf news. We do not know whethw - 
we have misconceived the idea of a scientific weekly : 

®'“hition is that each week eveirt^i , 

each ■ ' 


reader wiU find something of interest. That cuen 
week the reader will find a good deal w hich does not. 
^ke any appeal we fully expiset. The Society of : 
Uhemoid Industry has an opportuntty of doing its 
share fa brfaging chemistiy home to the 
people of this country. It has been of great use fa 
; M^nisnm, a,nd to some extent financing the British 
Em]^ Exhibition publications we have mentioned. 

M^ings make a considerable item in the 
publicity which chemistry needs ; we trust that the 
, g^noe of our readers wUl enable a little to be done 
knowledge^^”^^ fo diffuse elemlentary chemical, 


: , At one tune or another few can escape the hecessltv 

forfMing sonie problem connected with evaporating 
. dryiim often under conditions of. great dlscom- 
oonihtions that too often resemble, fa their 
unreasonableness, the mediaeval request for gowns 
®*®'***’® beards. Mr. Ure, whose faterest- 
t^lngarOole on evaporating we publish to this iwue 
'.JS^troublcd with no such hmitatintin 



Gaiilard Concentrator 
Fio. Z 


lart-iwm^ plant, illustrated in Kg. L the* snfahiuic 

.»>ubkHiwitb no7ucllShiUtiQnw^^^ “.the form of |.lfaV^a|S^e 


Mmemioal engineering. Wo arc 
, to Mr. Urea article on “ Ev 
of which the part di 
in. a later issue, a: 
flMVO vfalmhg^ for him to c., 
- *'***’“’1 deatog .,wdfh various 


;lad to draw attention 
(rating and Drying 
M to DrjTiig Plant 
announce that we 
lute several other 
iportant classes of • 



len- 
ipqduots 



trated acid collect-s at the bottom, and, 
of combustion, together with the vAi 
Itove at the top of the tower, 

“P^P^‘“for and scrubber, tP ihfaibre any 

chSrint^M. “‘y oontoS^W- 

<,«? atmosphere, fi, the Kiwd^.-plant. 
1 §r * ^2^ 8®®^ from the produoei'' 

^ concentrated liquor anl^^fa' A^il 
provided with, a humfajt^r 
gradually -- 




, eoid before being jS^ted'®* '^roug^t to fhe .eva^ratora ths^ek-js 

x&Ks 

. . -- . 


t'r'ivr 

Esaop 


■ '■■■J. * f 





%;" 4 ! 

■1 




!s'^Sol”IS”S ^ fes™ r «”> llrUK,: * 

Although an eflioient jae^s of ‘Ateing ^aperheatod st«.T^ economeally obtainod,hy. 

.■■.;V->,;; ;. . _ .-' ^,.;•;.■^.^;V:;;v^-■;,^> ..•.. "PProacnes) is oniy.abont MW 



■ ■■ 







Hanghton'a Cascade Coocentmtor 

Pro, 3 ' ' 


■''-'arwaWZ h«^'^,^ the mteriar through a ■ of oil 

''t« 


' a vaiip^ 
I adoj^ipn 
t tfnipei^ 

;<«■ ,. t, A./i' 

- .. ;t.‘j' '-1 
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wOTKing on me him principle. Evaporators of the 

nrst group may be furtherfntA ^.a^iu^dub. ixps wpo is-Dane dm 

of a number as ,the stoSnd - evaporator 

which he c,, 

— them. , This permits of a neftt arrangement fn the 

—_ ®^®F*?I<>>‘^a8ffeeJmatittgolemeHbi8.«auallyIornied 

^xed. An illustraUoh of such a heijahg element Is 
. __ ' ;* JiPgiven m. Fig. 6. The steam ia sidalift^ through an 

iWiil 


Horizontal Tube Evaporator by J. P. Devbie C6. 

-; ;•■'•■■ :■■ Fio. 4 ■ ■ 

^rizimtal, or have the foim of a rectangular box. 
The steam passes through the tubes, which ore * 
completely submerged in the liquor to be ebneen- 
tratod. It IS claimed for this arrangement that it 
permits of quick cleaning and removal of the tubes 
tmen repairs are necessary, and that it gives an 
^ciont steam circulation and allows of provision 
Demg made for the removal of condensed steam and 
non-ccmdensable gases. Sometimes ooUs are used 
instead of .straight tubes, as illustrated ip. Fig. 5. 








M: 


«' 

* . 




Coll Evaporator by Manlove, Alliott and Co.. Ltd. 

Flo. 6 ■■' ■■. . 

been realisable in practice 
oonsisted of horizontal tub^^ed 
asm 1 ? surrounding tlie tubes....4he 

with this *type li& the 
4^BU>V&1 of tnG vanniii* -nnfhrMi'f 4-i.is. itO—. fj‘ 


^^tral of the vapour, without 
tubes. In the third type the 
contain the steam, whilst 
-hto be concentrated. The 
at top and bottom to 
introduction of 
...the condensate,' 

■ intejtfero .wit] 



from the 
vertical 
^ged in the 
s are con- 
teaders, which 
itcam and the 
tively. These 
circulation of 


Heating Element used In G. Scott and Son's 
Evaporator. 

^o. (i 

opening in the cylindrical portion of the dement 

SiiliK arranged to ensure equal 

di^nbution of the steam over the whole faeSing 
surfime. L To maintain a rapid cinpilhtion d ^he 

^W»^btmn a high 
transference, dCwncbinef^tuhes are filta. 
hcmetimes thrae arc placed: oufi<ib: <tho heiting 
they are #uat«(l at rei^lar 

intervals among the smaller tubeb, an-atTungwito^^ 

^w, Campbell qnd McLean, adopts ihe eehtii5'tube 
t^ of down.omer, sometimes insulated from the 

f Hodga^t;aj^d ,B»cla;y^htop^o^ 

surface on the heating element;v‘."A;hiSdificii - 
‘ olmePt 

consists «f 

parallel tubes lixed to the tube pls^yatt^ed t.i 
the ends of a cylinder, which is c^iddf4iW' S>"dl < r 
mdiameter than the evaporator; shi^lM nsiislb' 




B«ket i,y j. p. Qo 


•Adrantages of this tvtie nt ^ * t ‘^®'"^'^®onier, 

l>e conaidBrahly W#lg space can 

|‘va}K>rator/ lUm type of 

'haigned workina ^ndo been 

•piicentratod -i^fea a thi« ^ ■ 

«5. 


I^mie Evaporator 
Fio. 8 

- S^efal.finns inahufacture evaporators belonol«» 
■^!r® > ’vhich howontal tul^^ 

liSw*; Ideating medium, and tibe 
- W^ejitrateti passes inside^ TWi 

evaporatorv belongingvVW 

wadn:iW number of pa« 

w one above the oUier, the^^. 
beiM field in poation by stuffing boxes atta^' 
^ +K ^ tubV, whilst the oute^^- i 

Sw re w ^ ^eoupM^ to the one immeffia® ' 
>" f alternate ends o^o'i 

outer tubes are |(}nneoted to^hpr by T iw^, p; 



Yaryan EvapbiitW 


bo i« Kg. 8/ 


--v ^oupe .nnv 

"bilst the fS^WMldtog chamber, ■ n^ itjt»a^<^ 

'bainod away i^ ?^/to, and ie element, > 
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mainly 


the last t;^ of 'this ^up. Ixt) this the uqui 
ascends inside a series of vertical tubes, which ai 
surrounded by the heating medium. M. Kestm 


CBEM5STBT.'AJia; , 

the U hend to the one immediately above, thus climbing film evajSbi'atOT is a typical example 

producing counter-flow to the steam. During its. . .. - - . 

paasage through the tubes some of the liquor flashes 
into vapour and passes through as little pistons of 
liquid with vapour between. 

In the Yaryan evaporator, shown in Fig. 0, the 
horizontal tubes for carrying the liquor are coupled 
at the end so as to form a sinuous pa.s8age of con¬ 
siderable length. Several of these nests of tubes 
are contained in an outer shell, to which the heating 
vapour is admitted, the condensed vapour being 
drained off at the lowest point. In this plant th 
liquor enters at the top of he nest of tubes, am 
flowing downwards is discharged into a sexiarate 
charriber, where the removal of the vapour from the 
concentrated liquor takes place. 

An approximation to the next type is obtained 
when in typo 3 of the first group the liquid level is 
lowered so that a considerable portion of the tubes 
extend into the tube space. Then the uncovered 
portion of the tubes become coated with a thin film 
of liquid obtained from the froth. 

A recent patent doscril ed an evaporator consisting 
of a number of hollow steam-heated cylinders mounted 
. with their axes vertical. 'J he liquor was applied to. 
the outer surface of one cylinder as a thin layer, and 
was transferred from one cylinder to another by the 




Kestner Evaporator—Salt^ 
J*’io. 10 




of one cylinder t^ainst another, the final 
tjpncentiute being remo^i^, bjr a scraper. This 
■ might^ ol^ifled as arf^ffimiporator of the vertical 

action is analogous 




Kestner Patent Falling Film Evaporator 
Fio. 11 

claims that with this tj’pe of eva|)oifator the vaporisa¬ 
tion of the liquid at the bottom of the tube produces 
a column of rapidly moving vapour within the.tube, 
which dra'vs up a thin film of the liquid be]^ con-t 
qentrated over iho surface at the 
•writers on the subject maintain that^^e action is 
analogous to that of an air-imt.jf64hip, namely, a 
series of vapour spaces alteffit'tmg ■with 'pistons of 
the, liquor. In this plant t&bes of 7 m. in length and 
6 cm. m diameter,,are used, whereas the fhrm 6f j|teir, 
Campbell and McLean, which also manufactures a 
verti al film evaj orator does not employ ■very tong 
. tubes. , I ; ■ 

, Heat TeansfkbekOb'-, ...V' ’ , 

Tq- deal with entrainment, j 


The 'Kestner. vertie&'^ evanoratbra of the first OTAim A. 
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provided above the free Wrfaoo of the liquid, but in co^oehtro^d at atmospheric pressur^i ■Without injury, 
evaporators of the’film variety the separation of the The rapid movement of the liquor inside the tube 
vapour from the liquor is generally effected in another tends to prevent the formation of scale, and thus 
vessel termed the senator. In this vessel advantage maintains the high coefficient of heat transfer, 
is taken of the high velocity of the liquid, usually which may amount to 3000 calories per square 
about 10 feet second, to produce separation b^ metro per hour per degree C., a figure very dimciilt 
centrifugal action, and to cause this the liquor is to exceed in general practice. When solids are liable 
usually discharged .into the separator tangentially to be deposited upon the heating surface by the 
to the surface of the vessel. 'The coeflficient of heat liquor being concentrated, many devices are resorted 
trenafer in the case of a oondendng vapour transmit* to to maintain the heat transmission efficiency of 
tmg_ its heat through a boundary wall to; a boilingplant. In addition to the employment of high . 
liquid is influenced by the temperature differenoesRIfelocities sharp gritty material is added to the liquor ' 
between the vapour and the liquid, the density of which, being carried round by the stream, tends to 
the liquid and ito "vusoosity, and the cleanlinerapf the remove any scale which may be deposited. The 
boundi^ surfaces. Now, with a steam supply at a basket typo of evaporator has the advantage that the 
given pressure, the only way to increase the tempra- basket can be removed to clean off the scale. When 
tore difference between the vapour and the liquid badly scaling material is being treated, two 
is to lower the boiling point of the latter, and as the baskets are frequently employed, one in opration 
boiling pint is a function of the pressure existmg in the plant and the other undergoing cleaning and 
at the surface of the liquid this has Ira to the employ- repair, thusminimising the delay caused throu^ 
ment of evaporators working under vacuum; During cleaning. In other c^es an extra evaporator, or 
evapratiqn, as the, oorioentration rises, so will the calandra, is^installed and connexions are so arranged 
boiUng pint of the liquid, and therefore the rate of that any of the evaporators or calandras in the set 

can be eaMly isolatra for cleaning or repirs., 



.Simplex Film Pressure Evaporator by Blair, Camp¬ 
bell & McLean, Ltd. 

Pro. 12 


heat transfer will fall off. The reduction of the 
boiling pint is also advantageous and even compul¬ 
sory when evaporators are required to handle delicate 
liquids. In determining the vacuum to bo applied 
in an evaprator Of the first group, when dealing ■with 
ii delicate substance it must be remembered that the 


The evapration pr square metre per hour from , 
the free surface of the liquid is another important 
factor, especially in plants of the submerged heating . 
element typ, for upon this factor depnds to a 
large extent the vapiir spee required. This factor 
is a very -variable one, and depends largely upn 
the nature of the material, and the conditions under 
which concentration is effected. From figures derived 
by Professor Hinebley from data supplied by 
G. Scott and Sons, Ltd., one finds such rates df -, 
evapration as 43 kg. pr sq. metre pr houh for > 
malt extracts, 78 kg. pr sq. metre pr hour for caustic 
soda liquors, etc., although an evapration of 2700 kg. 
pr hour pr sq: metre has been attained in certain 
instances. Generally the higher the rate, the greater 
the trouble likely to bo exprienced from entrainment ' 
and frothing. Some liquors when heated foam or 
froth freely, and various devices have been adopted 
to overcome this trouble. With the submerged 
beater typ of plant, tho cu.stomary procedure when ” 
• handling a foam-forming liquid is to lower the liquid ,: 
level until part of the heating element projectai': 
above the free surface into the vapour space.. In--, 
this way the froth rising from the liquid is furtheii,,. 
heated, thus bursting the hubbies, and forming 
drops of liquid which fall back into the originiu , 
mass. ' , ' 


pressure at a pint ■will iiiorease with its depth below Sometimes this trouble is overcome by reducing 
tlie free surface, and therefore such a vacuum will bo the rate of evaporation from the free surface of the 
|•equi^ed as ■will prevent destrueftiori of the material liquid, but this is not an uifallible remedy ior foaming, 
in contact with-the lowest pint of the heating element, as certain liquids have been found to “ boil oil’’; 
'liio velpities of the vapur and liquid over the even under gentle boiling. A erode device and one J 
surfaces of the tubes affect inversely the thickness never rooomniended by evaporator manufacturers, 
uf the films odvering these surfaces and therefore the is to cover the free surface with a thin film cd oil, 
rate of heat transfer. Also the greater the velocity . but such a method has decided limitations. Other ,] 
ul the liquid the shorter is its tigie contact with the. factors which ' affect Oie foaming propositi^ 6£ ' 
liuatingsurfaciei, and there is less likelihood of its being]; liquids include their concentration, the -n'orking 
by being raised to too high a telnpcrature. pressure inside the plant, and the' preewrei^ the 
With rapid eirewatioh, such as .the steam admitted- to the! ihdati^ .;e«ii^ntJ' W 
tiuu and 






Causllc-Soda Soap Lye Evaporator by Fullerton; riod^art & Barclay, Ltd.. 

Fio. 13. 



Quadruple Effect Evaporator 


Fio.: 


; y***®*‘ frothed badJy,^venvunder 

, eefttle boiling, Manlovo, AlUott and CoMtd., iound 
w^hat .when a certam concentration had Jfen attained 
• ^is troi^lo completely disappeared'ffid did not 
The smaU quantity of aotuallv 

with the heating surface rapid rat» 

tend to efiminate Wmiing troubles 
.feetranoratoffl ^ the film type, ne^dfss makers 
0* evaporators fit sa^eall devices at 
Pl»"t to remove 


G RuS 


by-G. Fletcher & Co., Ltd. 

14. 

liquid which ;)iay b/bi4|ii| to, the'oW 
wP*ther by entrauunent or foar'“*~ ■ 

Materi^ used in the cona 
largely depend upon the ch&j 
subst^nc^ to b© concentrated i nA-TnncM ^ 

proved unsuitable, 

^osphor bronze or lead tubes havh' 

The casipgs of evaporators and soparatoiw 

won, mildstoel qr ~ “ 


uo^n 

foal proMi^vbf 








tk.V«Si 4 te£te‘’ “««“»»“>> 


SlNOIJE ANU'MtrtnPLE Ef^W.EV^^ • 

at.sitoMe pressure is avaikble, the. 
waste s^m ^ spiteble pr^uro is available the ' 
effect eyapotetors* as’here 
^e heat » obtam^ at the minimum cost and the 
mvplvea ^e minimum capital outlay. JtM 
** u to oohoentrate twP 

^went sohtiqus havmg afferent boiBpg -points 
and' Soap lye; it. fe^slomarv 


r® wdect, "ia the fiiat 

trated by .heat'qbtamed front? dive steam. The 

yapotw ,^olyed during this prbness; instead of going 
condenser^ is passed into the siam 
space of. ^e sec^d evaporator which is fed with 
wwk ep^lyo. system is illustrated in Fig ^13 
and prodded one had a number of substances hLlng 

w£^thA f 8™doally diminishing boiltef 
pomto^ the ^ojple could b© equally well applied*^ 
so that each substance would , bo concentrat&ite 

^ for its concen¬ 

tration teing obtained from the vapour evolved from 
the ^bstame having the next hi^er boiling tern- 
perature. Tbs ds really a combination of simple 
and multiple effect evaporation, the steam being 
used as m the multiple effect plant arid the liquom 
as m the single effect evaporator. " ■ 

big. 12 gives a sectional elevation of a quadruple 
effect evaporator worbng on the purely^inultiple 
iffect prmciple, will be seen the steam and the 
liquor am netted ibeir respective compartments 
m the first effect. The vapour generated by the 
passage of tfee hquid through the tubes collects in 
the vapour space and after passing through the 
efflnf tb® beating space of thelecond 

tbrou^ the tubes of the 
first effect ffpws mto the side do^vn-tako, which is 
sealed, and 18 earned into the liquor space of the 
second effect. Hem the pressure in the vapour 
spiico IS 1^ thM that existing in tho vapour space 
of the first effect, and therefore steam will bo flashed' 
oil from this hot liquor, and a further heat 
lansfercnce wjU take place between the vapour 
n the heatmg. element and the hquor. which Vill 
'cncrate more steam from tho latter. 

.rtes steam qpasses into the heating space of the 
liird effect whilst the hrit %uor flows in a similar 
iiaimer mto toe corresponding liquor space. Here, 
luo to a fisher pressure reduction, more steam is 
-ciierated m a sMar manner to that described 
' °7®’^beu |)pto vapour and hot liquor pass 
o the heating and liquor spaces 'rif the fourth effect. ■ c 
no steam eyplved in this effect by a repetition of t 
1 C process is withdrawn tlitough a pre-heater or c 
oiiaenser bv a ptamp which maintams the requisite 1 
' cuum m tnejast effect. The liquor at the required a 
oncentrarfrion leaves toe last; off^^ for the next tl 
'W qb|^y«l that toc;; ^ti 


i f , > . . atoam from toe seoorid and . fluid effects- 

with steam sphote oori- 

- y* permitting steam 

ji.off py rednofapn m pressure to bo utilisod 
.heat^. Multiple effect evaporation is resort^l^vi 
m ^nts of too submerged heater and film tvries 
■ dweribed it will bo observed that 

“ the same direction as Hteg? 

W medium, and such-plants ‘ 

jarqsaid work on toe parallel current system. If 
Ke ^ak %uor. entered the plant at the last effect 

discharged from the 
fio'^ remained as before, the 
f®“k**'* counter-current system. 

' die fed independently, as in ; 
liquids, the operation would ' 
be tei«^ paraUel feed. An analysis by Web# of 
these toe# methods of-working, shows that if tho ' 
4 *^® evaporators below a critical ? 
,|empetatuje the steam consumption is greatest hf - 
the ease # ^el current and W in co^ : 
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MuWplex Evaporator by Blrilr, Campbell and 
Mcl.«an,'Ltd. 

ViQ. U 


with a feed above toe criticAl 
temperature toe steam consumption is greatest with 
“"d least in parallel flow^ 
evaporation per Hs. of steam used fr 
^atost ^to toe parallel currerit, and lea# with 
toe couptm- eurrent; with a feed belov? too riititicaJ 
.;!®.'®P^7etore...aj^ feasts jfo toe'JupaU^^ 
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and greatest in the c<>Unter <)We£li fliet, series to btmvey the lihuor'to tW )it[aor'8pi^ 

feed is alove the critioal temperature. As one would of the second effect, where the pressure is lees wian 
expect, the amount of vapour to be condensed from in the separator chamber of the first effect. lUsmg 
the last effect gradually rises in the counter-current through the tubes of this effect more vapour is 
and parallel feed types as the temperature of the produced. Again, the liquid and vapour are pro¬ 
feed is raised. Under a critical temperature, the jected against the baffle plate bn the top of this 
amount is least in the case of a counter current fiow, effect, and then enters the second separating chamber, 
but alove a critical temperature it ultimately After separation the vapour enters.the heating space, 
becomts the greatest of all the types. Parallel and the liquid enters the liquor space of the third 
eurreut places a constant load on the condensing effect in the manner described abovei /^hen the 
plant irrespective of the feed temperature. Another vapour and concentrated liquor, after imp.nging 
method of passing the liquor through the evaporatorfi|||||pn the third baffle plate, enter the third aepsirating 
I adopted by G. Scott and Sons, L d., especially wheil^fchamber, the vapour is removed through a suitable* 
[the concentrated liquor has for various reasons to preheater and condensing plant, and the oonoen- 



Pracho BouHIou Evaporator 


Ki >. 

leave the plant at a higher temperCriire than the 
boiling temperature, consists in feeding the weak 
liquor into the first effect, passing it from this ofect 
into the third and then into the second, from which 
it is discharged from the plant. 

In Blair Campbell and MiLean’s multiplex film 
evaporator, shown in Fig. 1.5, the liqiior is fed by 
gravity into the first effect w hich is h riated by live 
steam, uhich may consist of exhaust steam at a 

g ressure from zero to .5 lb. per square inch. The 
quor and the vapour generated thefirfrom by its 
passage throsigh the heater tubes, projected 
against a baffle plats and then paasesj’fhrough an 
opening into a separator. After A^ gration the 
liquid collects on the uppsr s the baffle, 

whilst the vapour passes into space of the 

next effect. A pipe de8cendidg|Km the liquor 
space of the seeora effect to plate of the 


trated liquor is withdrawn from the top of the 
third baffle plate. Sufficient vacuum is maintained 
in the separator of the third effect to ensure sucoessfui 
working of the plant. The separating chambers 
are so mmensioned that the short tubes of the heaters 
can be easily cleaned or removed if repairs are 
required. The whole plant is compact, requiring 
little floor space and presenting a nuniroum surface 
through which heat may be lost by radiation. 

MAtiple effect evaporators are generally used 
when only high-pressure steam is avalable, and 
plants of this type have been manufactured having 
12 effects. With such a plant usually engaged on 
water distillation, the initial steam pressure requires 
to be gperally in the neighbourhood of 1(50 lb. per 
square inch for successful working. Multiple effect 
evaporators, however, usual y consist of triple and 
quadruple effect plants, and it is stat^.^t with 






,ha>tmRv^ aos-. 

£•75 lb. of water to a triple efl^, and 3-33 Ib. of ^ ®y A. DAVIS, B.Sc.. A.C.C.i. , 

wator to a ef^. ‘Ilie wtn^ost (rf .^he Natorae Inwoo IirDca^ 

evaporation: taking the cost to a single effect plant ' : 

asnnitywork8outat0'552foradoubleeffe t,0'406for : (Co'Hued) 

a Wple effwt, and 0-276 for a quadruple effect. _At When war brok-^ out, the supplies of synthetlo > 

sight, therefore. It would appear that nmltipte indigotin from Germany being cut off, a seriottsl 

effect evapi^tion w ito econon^,, but one has to shortage of indigo was felt which led to an enormous 
reniember^ that slicn ]dant8 inycdve a much Inrger rise in the price of indigo. Indian indigo u hioh 
capital outlay than in the single effect plant, and also had been selling at Rs. 2i0.260 per cwt. jumped to 
necessitated higher imtial steam pressure to ensurO||^boit 1000 Rs.T this level being maintained during 
the requisite temperature drop between each effect.^ho firet two years of war. In India arrangemente 

were immediately made to increase the area under 
indigo, and in 1916-1917 the acreage was 766,400—* 
ncarlv a four-fold increase. 

Mhiht <;ii his way heme firm a meeting of the 
Britifh Association in Australia, Prtf. H., B. 
Armstrong, u ho had always been keenly inttreked 
in the struggle between natural and s}mthetio indigo, 
sent a letter to the leading Calcutta paper, the 
Statesman, urging the necessity of renewed reseai-ch. 
Considerable interest was aroused and in 1915 an ' 
official conference was held at Dellii and the matter 
was referred to the India Office. After giving full 
consideration to the issues, the India Office made 
csrt.ain recommendations and eventually an under¬ 
standing was arrived at with the Bihiar planters. 
Prof. Armstrong acted as scientific adviser to the 
India Office, and as a result of his invitation the 
avthor went out to India to May, 1916. A small 
cess was levied on all indigo exported from India 
to pay the costs of research, so that the indigo 
producers largely paid the costs of the investigation. 

Feeling very doubtfi 1, 1 ke most chemists at the 
time, of the future of natural indigo. Prof. Ai-mstrong 
stipulated that at first my engagement should bo 
for one year, during which time I could more fully 
look into the question. In the course of this year 
many rather surprising facts emerged whith led me 
to consider that, providing certain conditions were 
realised, natural indigo could still put up a good 
fight. I, therefore, recommended the extension of 
the work for a period of .five years. In the first 
place, ‘after a careful examination of all the facts 
available, it appeared clear that the issue was pre¬ 
eminently an agricultural one and that the main 
problem was to ensure the satisfactory growth of 
the indigo plant. Some years earlier a greatly 
improved type of indigo plant had been introduced 
into India from Java, where it had been developed 
by ths Dutch indigo resean-h station. The Java 
variety, Jndigofera arrecta, when introduced into 
India gave such phenomenal returns as compared 
with the old SunuUrana plant, that planters, 
who had been going through a very thin time, 
thought their salvation had come.* The old plant 
had given about 5 seers (10 lb.) of cake indigo per 
acre, but with the new plant yields of 20 to 40 seers 
were obtained for several successive years on many 


Thehmo-compression 

Recently considerable attention has been directed 
to rendering the low-pressure steam evolved from 
ihe liquor suitable for re-admission to the heat ng 
space. The method by which this can be carried 
out consists to removing the low-pressure steam from 
the ebul ition c hamber, and compr” sing it to such a 
pressure ihat it can be again admittad to the heating 
space. When this is done evaporation will take 
place with an expenditure of energy equal to that 
supplied by the compressor, the lat-nt heat present 
in the total steam having been transferred to the 
low pressure steam whi' h it. has produced. This 
seems to point to an economical method of evapora¬ 
tion, provided a suitalile method of compression is 
availa le. Two types of compressors have been 
tried, the pump compressor and the injector com¬ 
pressor. Of these compressors the latter is the 
tvpc adopted by Prache Bouillon, Kestner and 
Blair Campbell and McLean in th-ir evaporators 
working on this system. In this type the steam 
consumption required to operate the compressor is 
largely increased, the greater the difference in 
temperature to be maintained between the steam 
and the liquor. This necessitates that evaporators 
working on this system should only have a small 
temperature difference between the steam and the 
liquor, usually about 6°. With such a small tempera¬ 
ture drop, special attention must be given to the 
prevention of scale on the tubes, as this causes the 
heat transference to fall off rapidlv. In the Prache 
Bouillon Evaporator, illustrated in Fig. 16, the heating 
element consists of a series of vertical or mclined 
tubes through w-hich the liquor is circulated mechani¬ 
cally by a pump. Sufficient pressure is maintained 
in the tubes to prevent the formation of large bubbles 
of steam, until the liquor is discharged into the 
separator, when, on the reduction of this pressure 
Ihe steam is flashed off. A portion of the steam from 
iho second effect is carried to the preheater, and 
tlic remainder passes through the compressor, and 
is then discharged into the heating space of the 
first effect, the vapour produced in the first effect 
being admitted to the heating space of the second. 
In this plant there is a three degree temperature 
•Irop in each effect. To keep the tubes clean, finely 
proiiiid ciuartz is introduced into the evaporator 
and circulated with the liquor. The makers claim an 
evaporation of CJ lb. of distilled water per ft. of live 
steam used. 

(To be continued) 


* Soe wpociftlly D. J. Roid, “ Ten Years' Practical 
Expnrionce witli .Tava Indigo in Bihar" (Aq. J. Inifia, 
1917,12, Part 1.). and Indigo Publications Nos. I, 2, 4 and 6 ; 
also Prof. H. K. Armstrong's paper, “ Soil Dofieionoioa In 
India," road before the Ro}^ Society of Arta in May,T919. 




estfttijs, Several planters wlio h^’ tttkert jup the' 
fflvva plant on the Miige'^alh haJ lAttde vefy'Buhy^ 
stantial fortimes in spit© of the eOmpetitfon; 
synthetic indigotin. The very low yield of indigo 
per aero With the old Sutmlrana plant had meant -' 
that the costs of sowing, cultivation,- manufacture ' 
and overhead charges were tinduly high in proportion 
to the return. Irora an examination of actual' 
working expenses at several factories it became 
clear that by increasing the yield of indigo per acre 
the cost of production could be so greatly diminished 
as to make it possible to compete easily with synthot j|| 
indigotin. The foDorving table shoivs this 



indigo por aero 

Cost of production of 1 maund* 
of indigo charges lls. 40 

Soofa 

j;>or aOft» 

n 

.. 320 

10 

100 

20 

80 

30 

53 

40 

40 


1 Factory maimd | cwt. ■- 74 66 lb. 

1 Socr^l/tO maimd^ncarly 2 Ib. 

As was stated by Beniard Coventry, .C.I.E., a 
large indigo planter who was largely responsible for 
the introduction of Java indigo and subsequently 
became agricultural adviser to the Government of 
India, “ If we could grow the plant properly it 
would give (it least 20 seers of indigo per bigha 
(0-87 acre), and with such a yield I would imdertake 
to undersell sj-nthetio indigo at practically any 
price.” 

The trouble was, when I arrived in India, that, 
the Java plant which at first had given such extra¬ 
ordinary yields had largely ceased to do so, and the 
high hopes originally formed had in many cases 
been disappointed. On some estates big yields had 
been maintained for a few years, but in many cases 
after three or four years the yield rapidly fell off, 
and, what was oven more serious, the plant failed to 
give seecl. A mysterious disease, the so-called 
“ ■wilt ” disease of indigo, hod appeared, neither 
fiuigai nor bacterial in origin, whieh was accompanied 
by a great falling-off in plant. Whereas the Java 
plant at first had given two, sometimes three, mag¬ 
nificent cuttings -with a total yield of 200-300 maunds 
of plant of high quality in the season, in lOlC the 
yield had fallen to 50-70. maunds per acre. f)nly 
a single cutting, often a poor one at that, was 
obtained, and the yield of cake indigo had fallen 
from 30 to 40 seers to about 5 to 7 seers per acre. . 

Yield of indigo jxir aero 

Aci-cs Yield [Sir acre cuke indigo 

IflUl-Is’n .. 80,000 .. 15 lb@=7i seers 

1917- 1918 80,700 ]<mg&0| 

1918- 1019 04.200 

Onepf my first tasks, therefor(^H|ji to make a 
thorough examination of the plantM^ptates : some 
600 samples of soil were taken froMBSony different 
estates and analysed. The resul^fconvinced me 
■'ithat-Jihe so-calle<l “wilt” discs^ was in reality 
: duegto^* soil .starvation ; the solly had become so 
. cqntjnpqug, stripipmg without any 


: siiitabie maputial^ 
no longer , obtain Sufi 
'■ gKwtt. .. 

, ,The soils-wefb very variable frqpf plooe to place—t 

K,as isTsUsuai in areas subject tb attiutal flcg>^[ingi4uriini£ 
- 4;Ke rains.' In twM ^ placeit whw^.t^^ 
had failed badly tliere’ was a great dendieuicy of 
either phosphate, ,Oj;^'prganio |mattef^ often’ both, 
in- thO-Soikl, '-V-i--"" 

Systematic ' tnantuial i trials." 'wi^e instituted and 
maintained ddiring sii^ years, both at; tbe Agrioulturol 
|j Keseorch Institute at ftsa'anddd numerous planters’ 
■estates. In many, cases/ektaraordlnoi^’ jricreasoS of; 
cjxjp—both of indigo "aid the "Cold CfeathCC^ t^^ 
(oats, wheat)-—were obtained by gpro^r laahnml 
treatment—either superphosphate alone oj febhibihed'. 
■with gf^n manure (sannni). In Several oases poojr 
soils which were practically useless for cropping gave" 
yields of 15 matinds of bats per acre,-w)iil# otncrs gave 
a yield of 30 idaimds after rahnuCihg as'eCtnpared' 
with 13 -without. This side of the question ha-s been 
dealt -with m detail in my'/ndtgo Publiiations issued 
by the Agricultuiul l^artment of India, and the 
story has been told in two papers read % Prpfv 
Armstrong at the Royal Society of Arts ift J919 and 
.1922...., . ; ,'■ ■; 

In my final report to the €}overnment of Ladia in 
1922, I-stated: “ In my opinion the importance of 
proper manuring in N. Bihar cannot be overrestimatod- 
;—^it is the keynote to the prosperity of tho indigo ' 
industry and ultimately of the ryots on sipall holdings 
who depend largely on special crops such as tobacco, 
chillies, grown on lands manured -with indigo seet; 
(the refuse plant obtained after steeping the indigo).' 
Most planters’ estates have been greatly impoverishetl 
by lack of proper manurial treatment, especially 
since the advent of the high-yielding Java variety 
of indigo which more rapidly strips the soil than other 
crojw, The effect of proper manurial treatment is 
cumulative. By improving the yield of indigo from 
the present 60-76 maunds of green plant per acre up 
to 160-200 maunds (which actual planters’ trials have 
showji to, be possible) the output of indigo sect is 
doubledj and so a far more efficient manuring of rabi 
(cold weather) crops (cereals, tobacco, chillies, etc.) 
with correspondingly higher yields becomes possible. 
The value of tho lands let out to the ryots for growing 
tobacco -is also greatly increased. Lands which 
ordinarily would bo let. unmanured only for Rs. 20 
per acre, are. gladly taken after seeting, by ryots at a 
rental of Rs. 100 to 120 per acre. Increased profits 
from good yields of cold Weather drops such as oats, 
wheat, mustard, tobaccoj and the rental derived 
from lands let out to ryots, woiild go far towards 
bearing tho expenses of indigo cultivation and 
increasing the possibility of competing with synthetic. 

Thus, in one of tho best worked and largest indige 
concerns, after allowing for the profits from' rabi 
crops, tho actual cost of production of mdi|!q has 
worked out recently at only 6 per maund,, whilst 
it has been selling at Rs. 400 per mauad or ’imon'. 
In fact, success in the'future in oompetinijt witli 
synthetic indigotin -will depend as much on the 
increase in the profit from, other bfqps by n&nurinl 
treatment sa from an inorearod yield of inro^ iieelf. 
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and. what was then most important, gave extra¬ 
ordinary yields of very high quality seed—1016 
maunds per acre instead of 1-2 maun^ as in Bihar. 

He took up the cultivation of seed on the large scale, 
and other t'^a planters followed suit, and a very pro- 
titahle indigo seed indtistry was developed which 
met all the wants of Bihar. 

It, was found that extraordinary 5 delds of green 
plant were obtained—200-300 maunds an acre—as 
compared voth 60-70 maunds at most Bihar 
factories—^and the plant was rmusually rich in Ijhuttles ^tho non-oo-o]^ration mov^ept and iti 
indigotin. Encouraged by these results _a small consequences. 


more particularly his unscrupulous satellitesr-etii^ 
up racial hatred arid unrest. 'Hie Champaraii mquii^ 
followed which gave to Hp^Gandhi great prestigi 
among his fellow Iridiaris.' ulien. camq the masSaett 
of Europeans in ^he Punjab, the Ja^ioriwaUahba^ 
incident, the oashiering ca GOTwal (who, in tj« 
opinion of most Europeam, raved Hidia from whole 
sale insurrection and massacre), and the ihtroductioi 
ot the so-called “ Refesrms.” We th^ saw all tin 
disastrous effects of “putting new wine into ok 


experimental factory was started at the Panchnoi 
Tea Estate in 1919, and this was shortly followed by 
the Assam Indigo Co., Ltd., a company formed to 
develop indigo on a larger scale. One of the assets 
of the natural indigo industry is that it gives a very 
large quantity of the highly valuable manure—seet— 
and this indigo seet has been found to be an ideal 
manure for tea (as it had been found to be for tobacco 
in Bihar). In this way a supply of manure for the 
tea crop—a very iriiportant question in Assam— 
could be very cheaply obtained and heavy outlay 
, on artificial fertilisers avoided. 

In ray opinion the main hope,of Indian indigo 
to combat synthetic indigotin lies in developing the 
production m unusually favourable yrielding areas 
' such as Assam. Bihar at the prraent time supplies 
only Ath of the requirements of China and Japan 
wid i*,th of the world’s requirements. A sufficient 
increase in the production from Bihar seriously to 
' V stem the tide of the symthetio material is not to be 
anticipated even if suitable manuring were generally 
adopted, and progress in this direction is greatly 
handicapped by the present shortage and hi^ cost 
' of i^osphatio manures, although the supply of these 
to Bihar planters has been organised by the Indian 
. Marketing Agency. The area under indigo in Bihar 
has recently teen diminished by igrarian difficulties 
in CJhamparan, and the spread of the more profitable 
sugar-cane cultivation. With a good extraction, 
t3ie very high yields of fine plant in Assam should 
enable indigo to be produced at a price which could 
easily compete under natural conditions^ -yyith 
synthetic. ' 

The D6bacle 

I have dealt in this paper on very general issues 
only, and have neglected the many points of special 
interest to the scientific worker. Ihese questions 
are fully dealt with in other papers, and a general 
review was given by Professor Armstrong at the 
Eoyal Society of Arts in 1922. 

Up to n point everything appeared full of rosy 
' promise, but in 1920 and 1921 the which 

liad been looming over India burst *^|H||^11 the 
j- violehoe of the typhoon. It is interc8t^M|Cat this 
Storm had its origin in Bihar, the of the 

indigo planter. In 1910 Mr. Gandhi first began 
-' operating in Bihar. When he first appeared on the 
-ftOene, Mr. Morshcad, the Commissioner of Tirhoot, 

. realising the danger, issued an order excluding him 
from the province. Mr. Gandhi appealed to the 
lieutenant-Govemor, who revoked the Commis- 


The Government adopted the uni^fitable ant 
undignified course of attempting to placate, th< 
implaoables. During 1920 and 1921 Bihar smdAesan 
were in a very troubled state. In Bihar it becam* 
very difficult o obtain supplies of ind^ plant ant 
to work the factories ; at many :ltotories during tht 
indigo season daily strikes occurred. Plant douk 
not be grown or carted. Several factories wen 
burned down by incendiaries and everything ww 
in a state of uncertainty—even terror. Disidifectio]; 
was stirred up in Assam also, and thousands of igtxwsfil 
coolies were induced to ..desert the tea estates anc 
return to their distant homes—often to perisi 
miserably from starvation and disease on the way 
The loss of the Russian market and the over-prddrio 
tion of tea following the coarse-pluckin^ introduced 
during the war led to a great slump in price, and th« 
tea-planters for a year or two were selling their te« 
■ at a heavy loss. 

The net result of all this was that in 1922—-the 
year my agreement terminated—the Government oi 
India was faced with a deficit which exceeded that 
of the previous year—which itself had constituted e 
record in the financial history of British India 
Retrenchment became necessary; and not only wai 
the intoo research abandoned but grants to the 
Indian Tea Association, to the Institute for Tropicaj 
Diseases, and other organisations were cut. 

Before my agreement came to an'end I had strongly 
recommended that the work be continued, as much 
still remained to be done; but in spite of this the 
Standing Finance Committee* stated that “ it was 
^ the opinion of the Committee that sufficiently satis- 
^iactoiy results had been obtained by reseajrch in the 
past,'and it was felt that the financial situation would 
not justify further retention of the officer,’’ Strangest 
of all, the Hon. Member for Agriculture, in the L^s- 
lative Assembly, t after expressing thanks to me, 
announced; “ We gave him notice the moment we 
found that his services were no longer required, and 
he himself informed the Government of India that 
he thought there was no necessity for any farther 
research in that particular line. Therefore the House 
will note that officers are not anxious to continue a 
day longer than they think it necessary for their 
particular purpose-s, especially when they are engaged 
for special periods. (Hear, hear.)” 

The statement hero made that “ I thou^t there 
was no necessity for any further n^Kaxch “is com¬ 
pletely false. In my final report tt* thetSk^^iment 

Report in the St te^pian, February 1, 19 


a]Wd to tour t Rof Uie De^teTl the 
tnioafirh tne.indicro distnotft of Bmar. where he-r4.nd > iAPrth 17 luss. 





of, the ■work 


to W mhasuTB of joy 

tiierei6re.reoomi«aTii4 ♦!.«^ **• “W** 1^ of'a O — -^j 6“'’*- xjp® 

^to ^e oraSon pn^ 

O'!*© Dlfit-«~-TAf» cn<^l« 4 A‘- iJr .' 


the work ha 


‘» MOW aqne, tjie, benefit ’ “ f P«"“o .coi^equenoe. 


-r- WUA Ue| 

to ooijipletic^.** ^ , ..■.--ro- 

givTO ftboTO iri^the' senlSe 

the ipdigo work \yaa 


continuing the research 
years to come. To Ston tbi* 

_.^^ a;^nd .tlon &:t, hrf bSl'iSwIS 

begiiuiing to 

!»■ s: ‘“f 

More the Central P ® 

/'Vn ♦.l»A !a. ®. * 


^ ^l5i?TO?AiTiP destructive 
distiliation of coal 


•< rL Tu t T 
On the facts it appeal 

misunderstanding of a kin 

tion shnulrf I^AWl^trA !j. 


that there had been a 

■Not. I o5, pli 

emphasis my belief in » greater 

■ Wy object hL bSn to LtoTlelr Te “ 
o-nd importance of the J**.® l'a«>ensity 


deliyered at^e ^yaf .^®"tor Lectures 

Mr. E. V. ^ March io 

take place when ordinary c^l 
bomsation. It is conceivL ^ 

the coal eharffe is raS^^ t ®*^st of, , 

eron while some of the ^wes^S^lS*^ «ofe® ' 

is due to thelffi i?®f 
w^h results from the fusion ”'®** 

stituente of the coal. The way k whie'TfT"®,®'^' 
zone, which is indicatiVa nt +», ^“'ch the plastic 

conyerge upon the caitre of^A^®”’ 8™<iually 

imumi 


Sr vol^ritokS” Z 


■ts airriculturA nf o li P*^*”®*?*® the root mdustry of 

Jv^otliing toft madness.” 

t«.k.L3^gfebt^:y'„!rT4.‘^*S 


volumrand caloX vaW thr°^“®?f ‘te. 
ca,rbonisation of ordinar^coaUn^f*^*”®^ *“ *^® 
mked i^h coke and briqurtti? wlSt a T 
The carbomsinir process ^ ^ binder, 

extent that the whole of ^ auch an 

the briquettes in 6i hours aJ^ ^ ^a expelled from 

£?3SfsS-S'-S iSL^'-SS'S 

4, s i,l'^gh-I??^ot do better than ?J>ould be ek»nc^ pf «mb a ^**® 


at « V“^ ®» 

aad 

bcr aakiti bokl af^ 




b^uetted with coke gave from 68-2 to H'l therms 
ot gas and front 31*0 to 27'5 thcims of tar per ton V ' 

'Of «oal.' '■■■' -Mar*'Ski 

' vAfter demonstrating the different hatnt^ of the ' 
floM reiidvo resulting from the carbonisation of'- 
^^uettes and that the foimatioii of a plastic layer ' 
irM in fact avoided, the lecturer put forward a^^i 
'hypothesis to explain why the enhahoeid yields qI I-' 


VOlUK t eUORIfIC VtUK CUWt ? 

OBTAIREO IK THE CMBOKISKTION OF „.9 

MDWHRY com t BRIOUETTEO COAL COKE MlXtURE ^ 




ORQIRRity eul TV ' 

• — .niovcTfce wxmu /a ' 

r** .. D*. .... . 91 . .Ytiis cMmcenafttaii^cou 


'Jifar* 20. 


u 


s 




VSltfiC 


, 



(V^ 

— — 

V ’' 








' 

1 

’ 



s 

s 













, , «v 


W._ 










__ 




tllOKIFt 

; vuvE 











- - 















r—*. 













I I f 

TiK KOURl 


; FORtHCOMikC; EVENtS 

iR'orAoi'lKinRiiWosiVw 21* Alho 

msrIe-tStrMt, at B-p.m; ..“. PropartioB ii 
Oases in. VaonaV^i .8j^ £* A<*^«Tferd 

ImATviiTON or MleBAmoAb^KiiNSku, 

Gate^ S.Ws'l; at 7 p,m'. Informaldiseua^n Oi 
“ Patlnre In Metals*”.- f T' 

Mar. si; or' AWs*'l[Odi>h X*eciare), 

Street, Ajeljihi, w.O.'2j at'8 piM*. "Certaii 
■ .U Fundam^tal Probtems ‘.;in Photograph; T 
tLebtui;e 1.), ' by Dr. T.' Slater Price. 

SoCBSTT Ar Qwmicia, ,t}rnysTBX* Afetftnphdn 
r:iS««ISion. ^‘^U,e®'ed by iW 

% ordinary rfteetlrik.:,at,irhteh ;papei^-w reiK 

■ by the late. J.^ M^.^pK*d a^,cWaho^atora.',' 

' Mar; 26. ROt,^ Soemrr t^'AaWi* at 8 p.in. '*‘ 'rhe Fisbinc 
Industry and its By-products,.” by N,.^ Green; 

Mar., 20. RoVai. MiCiidBcdid^ Soiaainf, 20, jfahote) 
Aqiiare, London,.;W. I. Br, Stepfwn'M'^ wil 
'preside. (1) Melhads pf'hiaas'Prododtioh'iii 
Sectioning FJax Sfeiris,” by G. ;0/ Seirle 
<2) “ Microscopicil .Metallurgy,” by ;I>r, .H; 
Wrigbton, C. Met., <3) lecture DewbilstratSot 
on “ Technical Microscopy.” ,No,,4,. by j. :E 
Barnard.' ■ . 

Mar. 27. Thk CHEMtcAt Somdfe.' Annual General Meet* 
ing, Burlingtoni Hdnsje, Pkcadillyj "W. 1* ;: a( 
.'4 p.m. ■ A^'^Tess by'Prof. W.I^.’M'ynne, BiSc., 
An Informal Dinner will be held at tht 

■ ■ Hotel Cecil, Strand, \V.C. 2, the same evenlngj 

■ at 7-for 7.09 p.m. ' * * 


tar were obtained. The laiger cells of normal coke, 
require, a considerable amount of binding material 
which is not required by the' small-cellcd coke 
^resulting from the carbonisation of briquettes; - 
It is concei-ved that the pa ent substance from which = 
the binding material originates is distilled away 
^ij-pnder the influence of more rapid heating and is thoc 
'source of the higher yield of volatile products. . 
Herein may lie the explanation of why many 
laboratory tests, such, for example, as the deter- '• 
mination of volatile matter in a platinum crucible,. , 
fail to indicate the suitability of coals for cat- I 
bonisation. 

^ Briquet te carbonisation makes possible the blending 
of coal prior to its being charged into the retorts, ' 
and the gas industry may in future put on the 
market a solid as well as a gaseous fuel of constant 
quality. Furthermore, there is the advantage that 
Vii a charge of briquettes is -nithdra-wn from the 
i retort after 3| hours of normal high-temperature 
carbonisation there remains 6-6 per cent, of volatile 
matter in the coke and this is distributed uniformly 
throughout the mass. ThereJ|i. no central core of- 
friable material such as from the partial 

Vearbonisation of ordinary cciid.- The business of the 
industry may thus ei^pund in the direction of 
- oyiding a Smokeless fuel suitable for general 
iestio use. In-this connexion the removal of 
llfbecomes a question of some 
. r _ process fo^ 




M'ar. 2S.' SbcisTY of 'CHBMicAic. iNursTliT, ' Chetniid 
Httf/fneeWng <?r(,«p, the LMture Theatre 
■ - Institution of. CiYRjlEnginWrs',- ;‘Gruat Georg* 
Street, S.W'.'I, at #p'.inf '*;KfneHo Bintria 
tion,” by Li Andrews. ' • ■ 

M.ai-. i^. Rotal iNSTiturioH of Gbbat'B kifigA,'21, Albo 
marie Street, W. I, at 8 p.m. ^^tlUsulin,” bj 
' ®T' H. Maclean. ' - ' 

'Mar* 28, Socieif of ChcmtCaIi Induct, Son Ffc VToIei 
Seetifin, the Technical CoI|f^, Mount Pleasant 
Swansea, at ,7.16 Annual Meeting, 

addressed by Capt.y^vlFitin. *'Notes on thf 
History of Cdpi^l^mDtinRin SWanwA.” 

Mar. 28 . Society of ®|j 4 Tcaj* iNnusiax 

*8«ftion), NKy^STis CHBMCAt iNpuErav Cwi), 
, , and iNsnTtm oF CdaMisyaY 0ew^ttle and 
A-® Coosjfi'Ssction). Joint Dinner jKo, be held 
' ' at TiIIo.*^f Blackett Street*'Newcastle, at 7.^(1 
, p.m. OKair to be taken by^Prdf. Henry Loiii.". 

Apr. 7 . London Section, at RQyaI .Inati<mtioiir, 21 , AHjc- 
raarle Street, W. 1 , at'8^^, Rrof. H-vR 
strong, F.R.S., will <}ieliFe.r an addb^.on ‘‘Sir 
James Dewar as ail Expeidu^a^ti” 
demonstrations, ■ ' 

ua of die 

.'.■Mie'.,8ociet.v of 
.ml at 


Note.— Owing to an error in •ettihij 
meeting of the Birmingham-iHectiadyw • ■, 

Chemical Industry, held on March^S^ tha pap?r rc‘''l 
that meeting on “ The llelation’M ,ime ‘ 

tent of pacao to its Feramntatio.tb'^ titipf 'jli^dded o.'deT; 
tKe notice of the Birminghnyi;,-S^^^®||^^^|t)Hifo'e ‘’f;; 



annual GENEl^ MEETING,»^ 

PATROW i H.a . . 

/■•'■■■■-.- , ■•■■ vPRtiwiwAiririNp^^ ■' V:.".:::.,' 


I - —,'•» ipnuuii 

i ^p '12^. iii^iurive.H 
th» l^flaa, - 


latron to the Physical Society. 

■- ■' Reports of various Committees of the Council wm 


tejn-istot I>ie5l»atfSi 
:Tno; fVesidentia] 
Dr. “ ” ‘ ■ 

will 


OPFldlAL NOTICE 




r W by|^ANNUAt R^Rts OF THR PROGRESS OF APPUED 

..tgivtX ' CHEMISTRY ' 

hw^ti.1^ programme is feing arrantreA VoW II m TV V vt^ °^*irrT P™*' copies of 

Whifit the business tmji f^hninkl aMa « -11 t. *t. “ T VI, and Vtl are ordered ai 

adequatelv represmt^ a^n<^ & the set ma7be obffi 

^ iim meeting an attrao^ . ^ non-members fpi 

j. . . , . . .. - . remittance must accompany ever^ 

r,. The books are sent to purchasers ^st free. ^ 


J k Ko^o^af mi^ of th^ Bdei^’a overses^^ mS® 

this couiry 

,^e Britoh .^pme Exhibition we arranjre th^ 
visit so;^that it may bo possible for them trx 


be present 


, ■visit SO that it may bo possioie tor 
at the Society's Annual gatheringv - 

Further partioulars will be intimated sho^tly^ 

' OF COUNaL t ^ 

w held on 

S. m KhS’ 4^mstrong,; 

hrod|ht fmwatd?oonsideration of 
>ro?P8ement between the British^ 
Dse^ilfs Co^atio^i and the Jhteresaen GeS? 
schoft, md afmr spam diacussioii it was airreed to 
k^ve It to the l^eral Council for Pm^ and Applied 

, it of £zw was mo^ tdwards the coat 

of the'Annual General^ 

tlJ ^ Mnt: #%&lrie Ms resigned" 

ion Of thp Sdeneiy-, hat the name of b ifl aim/tA<9u«^«t. 


Aiwjumry oeoretarvs 

AhWo^^’’ P-P-* ■ Mr. W. 

attend the' 


..Ktoch; 14, 1924 ;::,. ' ■'■■'■■■'.■■. 

; ^?h« B #1, City Road, Oiester Green, DerM' 

' phfffiWi W»“‘ DraughtsmsA. ' 

Hilda, 423, Addison House, Grove-fenf 
ne„^*^W^r®- A“«lytk9l Chemist, * 

”■ ySiS'' ■'•"■s 

BiitterMd, H«iiry 95 ^ Ayenne^ Wktf^f 

and Manufacturing CSielnist - 
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Orkij^f 

Gabrkl, Charles L,, Commercial Solvents Coren 
D. 9 .A. piiemioai Engfn^r? •’ 

° Strit W 1 ’''ading Co., HTG/Oni^ 

nri ^ Canada. Chemiial Imported 

nAhS ■' '"‘^hmrtniy. Beasehea4 

Cos., Ltd., nAttK,?! 
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SOUTH WALES " 

■ At Iho racelinp at Swansea on February 16 a joint 
paper on “ The Increasing Use cf Physical Methods 
lor Purposes of Control,” by Messrs. L. Taverner and 
H. J. Williams, was re^ by the latter. 

Until comparatively recently analytical methods 
of control only had been used in the production of 
finished metals for various purposes. Such methods 
enabled the production cf metal cf chemical compo¬ 
sition, fitting it for the desired use, and the compo¬ 
sition thus obtained would persist. Subsequent 
alterations would be cf physical, not chemical, naturt^ 
necessitating physical methods cf control during 
manufacture. Earlier attempts at this-«-bend, drift 
and welding tests for wrought iron and steel—with 
the more modern mechanical tests called for by engin¬ 
eers—were applied to finished metals to ensure that 
these had the desired properties, and were in no sense 
.“control methods.” Other methods had to be 
sought, originally to explain failures, the microscope 
being the first aid in this direct ion. Accurate temiwra- 
ture measurement was necessary for the work carried 
out by Roberts-Austen for the Institution cf Mechani¬ 
cal Engineers, and this led finally to the adoption of 
Le Chateher’s thermocouple, which, combined with a 
recording device, rendered accurate temperature 
measur(>mcnts, and records, possible. Previously, 
other forms cf p 3 rromcter—^Wedgwood’s, Siemens, 
Gurnelly’s-“had been used ; almost every physical 
property had been utilised for high-temperature 
measurement. 

Workers turned first to iron and steel, and Had- 
field’s observation that 1-16 per cent, carbon steel 
^could not be hardened below Barrett’s “ reoalesocnco 
int,” but, hardened from 16° C. higher, was glass 
rd—ra difference no worker, however skilled, could 
' detect without instrumental aid—led to a demand for 
pyrometers, which had persisted,. until now these 
.instruments were almost universally used. Instances 
V' were quoted of the detection of causes cf failure by 
' means of the microscope, which also indicated the , 

. .remedy, for the application of which pwometers were 
nboessary. Examples of the application of “ macro- 
graphy ” were also dealt with, and the various methods 
of determining hardness discussed, together with the 
modem methods of fatigue test, and the application 
of X rays. ‘ 

At the conclusion a number of lantern-slides was 
shown, exhibiting, among other things, the extreme 
ease srith which the change in properties of steel with 
increasing temperature can be followed by the aid 
of the microscope, and also some typical cases of 
failures in steel, the cause of which was. at once 
evident on microscopical examination. 

At the meeting at University Colle^, Swansea, 
on March 14, Mr. J. R. Green read a,,mper on “ Sug¬ 
gestions for Spectrum Analysis in' Works Labora¬ 
tories.” Prof. J. E. Coates, O.B.E., D.^., who was 
. in the chair, explained that owinfe to the inability of 
,,another member to give his expected paper Mr. 

Green had made up the deficiency at short notice. 

'The lecturer gave a short summary of the work of 
W. N. Hartley, and of Pollok and Leonard, on spark 
8|jAotira.^AO^ .metallic solutions. They found that 


iqiectrii of dilute sohitidns xmre always much simpit^. 
(containing fewer lines) than those of concentrated;’ 
ones, l^t the fact that they used solutions'and 
worked with spark spectra limited the usefulness of 
their results. A. de Gramont had greatly extended 
this work, and had found that as the relative propor¬ 
tion of an element (usually raetallio) in a substance 
decreased; there were always certain definite lines, 
which were the last to disappear. These he had 
called the “ rates ultimes,” and they lay usually in 
the ultra-violet, so that they could not be photo-' 
graphed by attaching a camera to the usual speotror 
scope with glass lenses and prism. 

There wore usually, however, a number of sensitive 
lines in the visible spectrum of a metal, and the 
copper arc w'as used to show, those of the copper 
spectrum" ; this fact rendered it possible to use a 
direct-vision spectroscope, in conjunction with a 
camera, as a 'spectrograph. It w'as preferable to use 
a replica diffraction grating to obtam the spectrum, 
as it gave much higher dispersion, and the wave¬ 
length scale was more even. The construction of a 
simple qiectrograph, using a grating replica, was 
shortly described, and a number of lantern slides of 
spectrograms taken on it were projected to show the 
sensitive lines of iron, tin, lead, zinc, copper, nickel, 
and sodium. 

Very fair quantitatii’e. results could be obtained 
by comparing the intensities of lines wdth the intensi¬ 
ties of the same lines in spectrograms, taken under the 
same conditions, of sinmar substances (e.g., alloys)' 
of known composition. The rapid estimation of 
traces of impurities in this manner was often of the 
greatest value in a works laboratory. Hill and 
Luckey had shown that lead could be estimated in a 
couple of minutes or so in copper, by measuring the 
time for the violet line (4068 A.U.) to vanish or to be 
reduced to a given intensity,, using a button of copper, 
0-4 g. in w'eight, in the po^tive crater of a carbon arc. 
The lecture concluded with a demonstration of the 
taking of a spectrogram of some tin of unknown 
purity, using the grating spectrograph described, and 
pure tin as oomparison suWance. The sample was 
found to contain iron, estimated at 0'26 per cent. 

There was a short disoussion, and the meeting 
terminated with a ypto of thanksi to''"Mr. Green. 


NOTTINGHAM SECTKWT 

^t a meetup on March 12, Mr. Gi J. ’Ward, of 
the Stanton fipn Works, reat^ a paper entitled 
“ The Effect of Centrifugal Action on Concrete.’’ 

‘ If a concrete mixture be put into , a cylindrical 
mould and the mould be rapidly rotated about its 
axis, the concrete will be forced towards the peripherj- 
of the mould and will form a lining to it. ji th<’ 
spinning be continued long enough the concrete will 
retain its form after the mould is brought to rest. 
Hence the use of this process in the manufacture 
of pipes. A speed of about two feet per second is 
mamtained during filling of the mould, but au 
increased speed causes the larger and heavier particles 
to move outwards. T his movement obeys the sa^' 
laws as.those governing the , set^g ,of ]^uHolwJ|;s 
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■ iftAtKi limiting Velocity irf large and tin all ' Ph.l)., in Vhioh' a deacrijrtivti'aeo&nni“%aS given ol 
particlM eottling together ia' mven by Kv'D(d— 1) (i) W extractor ; (2) a receiver for dikitlation.under 
wher^ D. is the diameter of the partiole in inches, r^ucod pressure for very small quantities ol to- 
d its speoifio gravity, and K a constant of value 0 - 10 . tillate ; (3) a modified internal condenser trhich 
At the end ea three minutes’ spinning, the agf regate aUowed of substances being introduced into the flaak 
was well pack^ and the inner lining was sol dified. without removal; (4) an Msorber; (5) an improved 
Excess water is swept out from the bottom, mid a type of sodium press with increased number of holes t' 
polishing bar^passed through while the mould is > wnd ( 6 ) a convenient form of reaction chamlier and 
revolving again for "another minute. The pipe fa ^P'"pssure*^nalising dropping funnel. The speaker 
then left for_ 10 hours in an atrmfaphmre of steam at; saW that these various lorms had been evolviHl from 
00° S’- W'd fa then removed to the stockyard for time to time to replace or modify forms at that time- 
further ma^nn^.' The author considers that thq,^ ha use which had been found in many ways to be 
spinning set fa almost entirely a physical and not lacking : he bad thought that as they had proved so 
a chemical effect. Methods were then given for the useful, many members might possibly find them of 
determination of the right proportions of aggregate,' use also. 


sand and cement, and also for measuring the strength 
of the resultant concrete. A number of slides were 
shown illustrating both the theoretical and practical 
sides of the process. 

During the discussion Mr. Droojp Richmond asked 
if the object of the aggregate (granite) was for 
hardening the outside surface, and afao if the formula 

/^/Dld—1) would not benywe approximate. Mr. 

Burford enquired as to the ooraposition of the frame¬ 
work for the original mould. With respect t 6 the 


Prof. Patterson was warmly thanked, on the 
motion of the Chairman, for his paper and for the 
troubie of exhibiting the forms described. 

Mr. T. C. Mitchell then read a summary of a papet 
on “ The Electrical Conductivity of Solutions of 
Double-Salts,” which had gained the award for him 
of the Student Associate Prise of the Glasgow 
Section ; he showed bow this was a logicai continua¬ 
tion in its way of the work of Caven and Ferguson; 
they had examined in solid form the resistance to 
.— dissociation of various double-salts to heat: he 
ehemical change involved in the setting of the con- himself had examined their resistance to dfasociation 


Crete, would not heat be generated giviqg rise to 
expansion 1 Was it necessary to have an approxi¬ 
mate chemical formula for the concrete at the finish ? 
Mr. Gray asked if there was any relationship between 
the bursting strengths of spun and ordinary concrete. 
Mr. Pentecost enquired as to the method o< introduc¬ 
tion of the concrete into the mould; was it weighed 
or measured 1 

In reply Mr. Ward stated that the outside surface 
of the pipe was hard even without granite; the 
chief use of the aggregate, however, was to M the 
interatloes, and thus economise in the amount of 
cemen t nece^ ry. With reference to the formula 
K<»=Vl){d—1), although this was empirioall, it was 
approximately correct, and was found to give good 
results when used in connexion with coal washing. 
There would possibly be a slight increase in the 
temperature on settmg of the concrete, but any 
expansion caused thereby would hardly te noticeable 
owing to the same amount of expansion in the mould, 
as st^l and concrete possessed about the same 
coefficient of expansion. In resistance tq external 
stresses, spun concrete was certainly strong than 
ordinary concrete. ThU concrete was shoveued into 
the revolving mould, and the amount was gaugM 
fairly accurately by noticing the thickness. A 
chemical formula was not involved in the setting of 
the oonorete. 


GLASGOW SECTION 

The meeting held in the Institute of Engineers 
and Shipbuilders, on March II, was presided over 
l>y Mr. W. E. Hoodie, Chairman of the Section, 
and two papers were read. , 

The first pappr was on “ Modifioaticais of Labora¬ 
tory AKparatuSj” by Prof.,;T, S- D.Sq.,, 


in fluid medium to dilution. Pure salts were used 
and the following types were examined:— 

I. The electrical conductivitv of solutions of 
CuSO,, CoSO,, ZnSO,, NiSO„ K SO, and (NH,) SO,. 

II. The Conductivity of equimolar solutioiui. of 
CuSO, and ZnSO, mixed. This was found to appro^^-;. 
mate within experimental error to the mean of thbm 
observed in the simple systems. This was taken .as 
the type of non-double-salt-forming system, 

HI. ^e conductivity of solutions of salts ESO,r 
MSO|,xH 0, where R=0a, Co, Zn, or Ni, and 
M==K or (fra,). 

. In conclusion, Ifr. Mitchell said that it was Very 
^ diffiouit to generalise from the results obtained, but,; 
if anything could be said, he might state that in every ; 
case examined the ob^rved conductivity of tho . 
double salt was less than that calculated taking 
the mean of those of the equimolar solutions, and ^ 
this difference he had expressed in percentages on. the : 
basis of the mean oaloulated result; he called thk'“ 
the percentage difference. This indicated that itho 
salts had not been, completely dissociated at "ihe tr 
dilutions examined., With the Cu and Oo saltk . 
this percentage difference, at any given dilution, was ' 
greater in the of complexes with K than wHI»;: : 
NH|, but this was reversed m the case of Ni and -I 
salts. Further investigation was therefore desfe- '2 
able. The Cu salts snowed a unique lack of dfasocia- 
tlon with dilution, adding one more interesting' 
example of the curious behaviour of this radicle in. 
this series. 

Mr. Mitobell was complimented on his paper and 
cordially thanked for hfa summary of it. 1 

A discussion was then opened by Mr. Gilbert Ounn 
on “ The Use of Pulverfaed Fuel for Boiler Heating." 

A short historioal account was mven by the speaker, 
who then described the modem construction of 
suitable furnaces. Ho dowrilt^ he, had 



enootintered, and hoped that the diacuesipn wuldc; araphid, aisd ood<^tHi^ 

clear up some of those difficulties. An exceedingly J, 2 tp 8 oz. per day for .p^iods up to*^ otaye; ' 
Tigorous disousHon followed, in which several . intervals samples of butter fat nom the, niiilk of, 
members took part. ' Mr. Gunn was thanked for his-I-Indiyidual cows, were examined for Reichert-Wollney.'v 
eontribution to the discussion. sappnffioation and iodine values, inactive index and 

; yitawin A coptent. .Curves s^owTO^jther^ tpid fall.; 
in these values show marked similarity in the diffident 


, ASSOaATlON OF BRITISH CHEMICAL “J^i^;4e^^ 

M AKIl IP A/’*T*| TDPDC ' Of tlW. 0118 .tho . pUtt^Ts Js6lPC6Iltl0ii^ W 

MAISUFACTUKEKS fat i^owed a distoct fall cod-Uver oil 

■’ The montffiy meeting of the Council was held on Ht whether this is Aue to a ^ffio e?eot' 

March 13. Sir William Pearce presiding in the absence* ?* the advarwem^tr, ^ A period of r 

of the Chairman through Ulness. The Council con- » TOcertain. The vitemm A .yaluo^rose ■ 

,sidered a ropiest from the Chemical Society for ^ 

financial support towards the upkeep of the Lifoarvir quantitative study ^ the eff<»t of thftpil feeding to; 
and after receiving a report On the working duriM ‘ thAeomp^tion of the buttardat by fractional distil-. 


the donati 
members c 
tise of the 
sentatives. 


ntatives. particularly .those in u^hlch t^^^ 

The General Manager presented a report d^lini^ - a^»A^!i^ ^ 

Ith the arratieements in eonne^onxrifl, +lS.: Regarded aS of dOubtful Vahw. 


Which the perbi&fage bf eMii' f 
or more placds of. dhi&nals; 


Wtth the arrangembnta in connexion with the- 

Comical Section of the British Empire Exhibition - luad a paper entitled* ^ 

and with regard to the scientific exWbit said that ;^What is Bondon Cheese I ”, in which he reviewed^, 
already £4206 10s. had been subscribed towards tbeJ‘ the composition of B^^ 

:^ ther^^ A further £1800 is stiU required. The ' cpiujou was thnt^ a. Bon^on;| 

airangements for the publication of the technical' ciieew should be a whole, milk .cheeBe.^and toOUla;;', 
volume entitled “ Chenustry in the XXth Century ” ' therefore coptain, at least 20 per cent, of fat. pbjee:& 


volume entitled “ Chenustry in 


well in hand. > ^ 

i, A letter was received from the New Zealand and■ * 11 , -li j li i: ■ -l •“ 

South Seas Exhibition Company, Ltd.; giving notice merely because possible ^ulteration h^,.been carrie^iC 

that an Exhibition of the World’s Artsi ISoducts ‘ ® 

And Manufactures will be held in the City of Dunedin, ’ ” .wasjhe.fatfe of a paper .by : . 

New Zealand, during 1925-1926, the opening fiftte '^^ 5'tiodg8on, M.A., who objecMd to the stahdar<|- 
being approximately November 1,1926. Thq&uncil?' ct fat m cream ol^propos^.to 

lid^ecf that the Association as such could’ not par^ f gt to in #e recent legal proceedmgs.pstit^ by thq:^ 
r'tibipate in the Exhibition. - ” 

’ routine matters were also dealt with. ? * oom^ition Of jthe bti^al ihilfc 

' ^ -wni ymlch’the creani oheeTO was made; the sn^es- 

o v ‘ was ipade that in any similar prbseontibn, t]tie 

i,, SOaETY OF POBUC ANALYSTS 't 

An ordinary meeting was held in the Chemical such an infoi^atiohi^ 

Society’s Rooms on Match 6, Mr. Q. Rudd ThompsoA^i tile High Cdu^ erf duitioe inSte^^o^ 

in the chair, and five papers were read. ' f ' Qn|M(^r Sessions, and tiie dtbisito Cf the 

I—“The Composition Of Beef apd Malt WineCourse, be binding to the Whole coto 
was discussed by G. D, Elsdpji, B.So , who desorib^ . ^ decision of thb Jpindbh pointer Sessions 

a recent case of adulteration td beef and malt wine.;?' w htedipE oh London phiy.' ' ■ ’ ■ .f ’ 


Hoh was taken to tiie pleading ojt “ Trade Cheborh 


by G. D, Elsdpji, B.So., who desoribedi . P»e decision of thO to 

of adulteration irf beef tod malt wine.;?' « on London pidyr^^^ - - ^ 4 ’ 

He gave the composition of various extracts of beef ,; Some Facts on the-pomposltidh and Dccbjh- 

|ijid malt, including those taken from previously ^ition of Eggs’’were detnUea fey RrjT, Thdhjsbn, 


Jjid malt, including those taken from previously ^ition of Eggs” were deinUeif fey RrjT, Thdhtsbn, 
jjublished works, and those obtained under ordffiary^ l'.IjC.. «hd dames Sculey,;E-I-Cir Cbntrkiy 'fo Jea^^^^ 
commercial conditions, and examined’? by himselfitafemehti tiie fat could he Cdmpletefy CXt&ted from 
A number of analyses of wine likely to be Used in the dried by toy (^ t%;^h^ee i|^Chi^~php«l^^^ 

i pTtoaration of beef and malt wines were also given,' spirii^f^apj to chlorofOTn^ :?A5‘aytfl-Adc^^ 


. ja»ijr complete analyses of a numhM^ commeroial Trtth other, in a separator, of yolk 
^nlo wines were detailed. ■ •• removed all the fat, but pebtoleum kpirit extnibted 

-n*—A paper on the “ Effeot of JHpty Diet on tEs: - oniyasmaUfroc’tionof it.- TheyolROf ftreoentj^im 
Composition of Butter Fat ” was wdiented by Prof. hon'siej^'Contained 0-69 per cent! of free fatty aci 
d,; C, Drummond, D.So., and Channon, B.A., - tl-7Z per ctot. to the fat) tod 4-28 per oeo|, of ui 

a^^iplement to a fixed^. sapitofioWO matter. It was' shovip thii* 
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vs’.r^i^SsasssK ‘A’S. ?&. Sr thfs^sst 

. o,. g«d»i r»jr th.'jlditt's: tT^”'^ :> Ke^^iSr s,'‘r“’ i'^f” 

' BIOCHESIICAL- SOcIETY ' - ^ “'“®, pasture fed its 

KiiifOUt-of'donni nn o j 




or *'}»^t sjr.% 1^ killed at,' 

^el^« cdftvulsiong. IVd- 

wM,t^>AinS.ilS‘s pi! ^;% ^ 

8«Joad. coiifiifltii ^ffi ^ . *“9 ', 


' /oT>j- ■ %>rs,: , , > °®“i8 unaltei^. ^ - 

rtii ^ fresh me«<^W 

W^r, the cow tmak^ hi a dark 


some ;yeat«*E« f calcium tfeiboaitidnfr 


C r-y^i'wu™ osier, me oucoverv of * 

SS a Sti ftft^insuC . 

I^Jfn»«OH of the fate of^ 


tlto fj^ p^ 


fouhd to 


disapi^ m<^ which-. “ “** «8pecte. doses up to 20 

blood. Ihis does not tahe into. P^«re-fe4 m^k; T1 

»th«r re8erVe^^Trfe^*S«*^*™*^ from giyot^n or • ” ^d”~r6l y that sutiimCT. milk 
mesh resulte a«re© with thn^ t».t possesses SWBiflorVaJtie ^hr 


from a pasture-fed cow 

*aWAW«^*tA.«K..M ' ...•..«' Jt , m •••' 


5 hhd ahti-raohitic 

' A^lthol^ ipsuluk «“ be induced te 

aM t»hos5 i of the anfanal. 

_'^v"”?™'w “ ««» ' . was desoribfu); htr- >. 
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■ ’ARlMhilNTARY NEWS > 

cing aiffeteimo; Nllrtgen Fteitlon , V ' , 

y Nmma^ a rBethod,'i|rftef^(^^ tfc ^terial' ***** the E^ch Goyerh'-* 

Gr^Mare l^brik fmthe explbit*.- 

t„H.; • ®'*' CfiMk i paper on the' I nten^actoiiM synthetic ammonia, 

ion '.^^lall’-rahd ^tbs Co^’^hv the *® *be acquisitions 

stoj^' tf*®*! *"® ^ of milk of *®'' *bo produotlort', 

iWig«tqd%r ytdiSr:^ — - 


^ ' ' ^pce ®" * large spate hi 


Hp'mcph^ents 1 
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CORRESP(»(D]^eE 

THE ENGUSH LANGUAGE 

SiK,—The importance cf the correct and effective 
nse cf our own language is being more and more 
recognised by most professional men in this country, 
especially by chemists and engineers. Hence I may 
perhaps DC allowed to make a few comments on this 
subject, supplementary to the excellent editorial 
paragraph that appeared on p. 1226 in the December 
issue cf this Journal last year. It seems to me some¬ 
what cf an inversion of the natural order of things . 
% that Englishmen should consult the book of an 
American author in order to learn how to write our 
common langtiage correctly. The important task of 
producing a work of this kind was taken in hand 
, many years ago by the Rev. Dr. E. A. Abbott, the 
well-known headmaster for several years of the City 
of London School, whose little two-shilling book, 
Eow to Write Clearly (Seeley) reduces the subject to 
short rules, followed by excellent examples and exer¬ 
cises. (Old City of Ijondon boys will be pleased to 
note that Dr. Abbott is still alive.) In the preface 
to, the book the author observes; “ Speeches in 
, Parliament, newspaper narratives and articles, and, 
above all, resolutions at public meetings, furnish 
abundant instances of obwurity arising from the : 
monotonous neglect of some dozen rules.” Whether 
this strong indktment still holds good, I must leave 
present-dav Members cf Parliament, etc. to answer 
tor themselves. One of the i ales is as follows : “ Do 
not introduce litoral statement immediately after * 
metaphor.” 

, The first example given cf neglect of this rule is of ' 
special interest to chemists. It runs thus : “He 
was the father of Chemistry, and brother to the Earl 
<4 Cork.” 

The gentleman here referred to is doubtless the 
-Hon. Robert Boyle, who was the fourteenth child 
and youngest son of the first (the “ great ”) Earl of 
Cork, and is known to all of us as the discoverer of 
the fundamental law connecting the volume and 
pressure of a gas. He was also the founder of the' 

, ‘ Boyle Lectures.” The Hon. Robert Boyle was 
buriM in the Church of St. Martin’s-in-the-Fields, 
Trafalgar Square, but whether the above formed part 
of an epitaph I have not been able to discover.— 

I am, Sir, etc., A. E. Johnson 

24 Parkdale, 

, ( Wolverhampton 

THE EPILATION OF SKINS 

Sir,—I n reply to Dr. Boss’s letter in your issue 
of March 7, I propose to leave the question as to 
what are “ howlers ” to your readers. 

. With regard to my remarks about tanning. Dr. 
Ross ought to know that when we speak of tanning, 
we mean all the processes from the raw skin onwards, 
and as is well known, the preparatory processes are 
the most important part of the work. To quote a 
saying of the late Lord Allerton, “good leather is 
made before ever the skins go into the tan liquor." 

I have not said that epilato is incorrect, but tho 
the word bjr Dr. Ross is petiantio. The word 


depilate ik iii common use. As is aliio the word . 

tory. As to.the direction in which the hair is pullad'/i 
out, I say nothing. 

The reasons why I stated that Dr. Ross's resultk 
are not true are :— 

(1) Thrombin, or thrombase,- is not a proteo- 
clastic enzyme, but a coagulating enzyme. 
See Hammarsten, Physiolo^oal Chemistry," 

. 299 e seq. Also Effront,‘Bibchemicai" 
atalysts,” p, 33 et There is no evidence 
that ihrorabin “ digests the ri^ insoluble , 
protein fibrin,” as stated by Dr. Ross. 

(2) “ Saproprotease ” or bacterial , .trypsin, or 
bacterial tryptase, whichever term you prefer, 
exists in the soaks, but is not found in the 
limes, except in very small quantities. The 
reason for this is now evident from CoUeVs work,;, 
which 1 quoted, in which it is shown that the 
bacteria from the soaks are killed by the lime,’^ 
and that the organisms which are always found ' 
in old Umes are merely surviving. 

In answer to Dr. Ross’s request for the methods 
used in examining the limes for tryptic enzyrnw, I . 
used Fermi’s method (“ Alte und neue Methode'zum 
Nachweis der proteolytisehen Enzyme, Centr. Blatt, 
f r Bakt.” Bd. XVI., p. 176). Sw also Wood and, 
Law, “ Some Notes on the Enzymes concerned in the 
Bating and Fueling Process” (JCS.C./., 1912, p. 1106), 
in which details of the method are described, d he 
limes were tested both in their original condition, 
and also after careful neutralisation. No tryptic 
enzymes were found. 

Dr. Ross’s description of blood as a “ chemical 
will be new to most of us. In the tannery In wlji^' 
I am occupied we get rid of all the blood a§/tib!<)r- 
oughly as possible, and yet the skins unhair: ' 

Dr. Ross refers mo to his experiments. In his 
paper he twice states that salt is an inhibitor, and 
having replaced a guinea pig’s blood byAaline solu¬ 
tion, and so prevented unhairing action, he concludes 
that thrombin is the unhairing agent, because no 
unhairing occurred when the blood was rejplaced by 
tho saline solution. I confess I bannot: follow the 
logic of this deduction.—I am, Sir, etc., 

Nottingham Joskth T. Wpoo 

March 15, 1924 

THE PROJECTED ANGLO-GERMAN DVE 
AGREEMENT 

Sib, —^By inodvei-tence the name of Ifr. B. Ford 
Morris, M.I.Chera.E., Chairman of Council, was 
omitted from the list of members of the recent 
deputation to the Board of Traite on the British 
Dyestuffs Corporation and Interessen Oemeinschaft 
agreement. 

I shall be extremely obliged if you will be so good 
as to inform your readers of the fact.— Your.-, 
faithfully, A, Stewabt Mnxs, 

Assistant Secretary, the British'Assochi 
tion of Chemists 

London, • 

March 8, 1924 
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fl PERSONAL AND OTHER NOTES 

HiB,r-May I be alk>w»l to draw attention to an •' 
iBpect of thk qucstionVhich is apt to be lost sight of. Duke M. de Brrglie, the eminent physicist,- who 

:t has been the practice of publfo analysts generally has done such valuable work on X-rays, mcdeotillff 
^all Fellows of the Institute of Chemistry) to take' 'Phyeios, etc., hM been elected a member irf fhe 
TOUths in to be trained as anal^ioai chemists. Acad^npe dea Sciences in the Section of Free Ae*^ 
Scanetimes a fee may be char^ and in other eases a Ascians by 36 out of 66 votes. The other candidftte 
small wage mav be paid, but this i»iijt is imnmterial. 4; >ras the vell-knov n chemist, Prof. A. Desgrez, who.' 
At least one well fcnor^ tirm of publio analysts, to received 29 votes. ■ ' 

\ teach these ' Max Muspratt, Bart., has been appointed by the 
“ny theory Nor is it sug- Association of British Chemical Manufacturem as 
gestcd that a youth on entering such an apprratioe- ft, rep-esentatives on the Federal Council, 

ship should endeavour to take a degree. Conse- ‘ 

quently they acquire a certain amount of skill in Dr. James Kenner, Senior Lecturer in Chemistry 
performing analytical operations, biit the Inowlcdge at Sheffield University, has been appointed Professor 
of chemi^y which they possess depends on their of Organic Chemistry at the University of Sydney, 
own indeiiendent study; which must necessarily be During the war Dr. fceimer was in charge of the big 
done in their spare time. Under such circumstances gas station at Calais, being responsible for almost 
I admit it is possible to t^e a degree, but it is the whole of the phbsgene gas used by the British 
c.xtremelv difficult. At least it was not done vcrv Army in France. He has been at Sheffield University 


PERSONAL AND CyTHER NOTES 


Sir Max Muspratt, Bart., has been appointed by (lie 
Association of British Chemical Manufacturers as 
one of its rep'esentatives on the Federal Council. 

Dr. James Kenner, Senior Lecturer in Chemistry 


c.xtremely difficult. At least it was not done very 
often 15 or 20 years ago. Many men, however, did 
become qualiiiM; both by study, and practice, to 

JuSifiStiou ^ Count L. M. H. de Chardrrnet, who has died at ' 

^ Now the point I wish ' to make fe this. The ^ years, was the first to develop a ocm- 

Institute of Themistry, through its members, has 

trained hundreds, protobly thOTsands of men in the ^ Chardo, net, 

above system. Mkny of the men so trained have. T also earned out 

held .roAd noaitions Lh Have Hone mtercstuig work On ultm-violet wys. An extended 


Amiy in France. He has been at Sheffield University 
for 14 years, and has carried out many researches m 
organic cheniistry. 


held good positions and have done useful work as 
“ Works Chemists.” Now the Institute wants to 


notice will be published later. 


turn its back on those men and deny them the right 
to call themselves chemists, and, as a consequence, 
prevent them from holding positions as such. Also, 
it is becoming increasingly difficult to obtain a good 
post, or a post of any kind, unless the applicant 
hol<fa some acadmic qualification, or is on A.I.O. 
Experience comes secwid to other qualifications in 
many oases. I agree that the movement in this 
direction is inevitable and is also right: but what of 
the largo body of “ Unqualified Chemists ” who have 
no hope now of obtaining the necessary qualification 
and who are greatly ban&apped thereby ? 

Mr. Claremont in your fesue of March 7 says:— 
'■ The Institute of Cherafetry has already done much 
to open its portals to all bo afM chemists.” How ? 
1 was not aware that one could enter the Institute 
except by examination. Coatinning, he says:— 
“ In the near future it may be hoped that all chemists 
worthy the name Avill take these qualifications.” 
Again I ask how is the man or . 35 or 40 ggoing to 
take these qualifications ? Is the Institute going to 
let him in % the back door, or has he to turn to 
and Spend several years’ hard work to pass the 
necessary examinaticms, a task, well nigh impossible 
to many quite experienced chemists ? I agree that 
it is desirable that chemistry should be a closed 
profession, but before it is ma^ so provision should 
i)c made for those who entered the profusion before 
a degree was considered necessary.—I am, Sk, 
.youra faithfully, ‘tAn UsqoaUFiBD CHEsnsr” 


fiir A. Dudkhatii, who has been viMi+ing the United 
'itates m cannexion wit h questions of low-temperature 
arbontaation, hah now returned to England. 


Chemical Society 

The annual ‘general meeting of the Chefnioal 
Society will be held at Burlington House on ThUrs^ 
day, March 27, at 4 p.m., when the President will 
. deliver his address, and the LongstaS medal: for 
1924 will be presented to Prof. F. G. Donnan, F.R.S,; 
The informal dinner will be held the same evening 
at the Hotel Cecil at 7 for 7.30. 

FRANCE 

Output o( Iron Ore . 

The production of iron ore in 1923 was 23,225,664 
metric tons, compared with 21,032,000 t. in 19^. 
Stocks at the mines at the end of December were 
, 4,473,7491. , " .i;-- 

Alcohol , ' i 

The total output of alcohol during the first fiiur 
months of the 1923-24 season was 1,114,756 heotolitrw, 
cf w hich 632,368 were reserved for the State, and the 
rest placed on the market. Imports were 90,997 hi., 
exports wnre 73,358 hi., and stocks on January $1 
were 1,177,137 hi. . 

Industry In the Ruhr 

At present 33 blast furnaces are alight in the Ruhr, 
compared with 43 befire the Occupation. Those 
steel works which are in the vicinity of waterway and 
suppHea cf coat, ace producing 50 per cent. <f tfaw 
normal output, the others producing from 35 to 30 per 
cent. Coibplaint is made of lack of orders. The 
average production cf the coal mines not included 
under the French Regie, is 237,980 t. per day, 

(s^f^rvbvsAfl 1Q15I 
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■ .^.;^(auipniiric Bioer., , .r/vy^. 

Sboond Yeah Book of rkji Institdtiok of ths ^ » 'written answer to'%. Lor^^/IfrV Wciil 
Btjbbeb iMDtJSTay, 1923. Pp. xxiv+U8. 

dm : 10. Charing Crosa Roe^, 1924; Priced , into the United Kin^otn dunn| 1923 aa 16 gallons 
'ri,« __iL t .. ,r I quantity was inclusive ol direct imports; i 

Institiit1^^fi!”*R”kKf^ ; any, fatotoe Irish JVee Stato Up 

tostitution of the Rubber Industry contains much year in quertion.w^fMar. 11.) ^ , 

intorestmg material and provides evidence of the ' y iy'^' 

wbnto in membership and utility of the Institution. Scottish ShSlo OB tnduitrr / 

^together 23 papem are prated in the Year^Bopls, Replying to Sir. Ckrk, lM^: Webb said t^^ 
i ^ Kaye a paper on the use arra^ for toe Anglo-Persian. Oil Co. to he em 

r includes scientific eon- suited on sonm of the qiiestions raised by the depute 

' R on Pebruaiy 26, concetning the future pdsltiojp 

P^R/.t,iA^ ^ Twiss, of the Scottish shiJe and oirindastrvt hat-*hat th< 

b**’®'?-, There are also papem company had not yet had time to reply. He wbnlij 
; ^voted to the commercial side of the industry, like, however, to ^y that any danger of ah ear& 
illustrate the arm of the Instw stoppage of the industry whs^ no longer, immii^t 

tntioD . lo promote a better understanding and _(Jlar 11 ) * ® 

closer relationship between all sides of the rubber ’ ' 

industry.” A warm welcome can be given, to this 
second volume, with its promise of stiU better thincs 
foit the future. 


f , ., PARLIAMENTARY NEWS 

HOUSE OF COMMONS 
Oycttulh (Imporit) . 

. ,?*plying to Mr. Hogge’s enquiry as to imports, 
ol ^dyes and dyertuff materials during 1921, 1922; 

. am 1923, and what proportion pame from Germany,: 
Mr, Lunn gave the following particulars 1..-^",, 

* ■ AiiSount 


Coal-tar dye intermediates. 
' iiioludme aniline oil and 
salt, and phenyl glycine) 
Finished coal-tar dyestuffs 


1981 
im 
1023 
1022 
1923 

1921 

1922 

1923 
1021 

1922 

1923 

„ ? . . '1921.. 

ilyeing substances,, 1922 
' ■ '~r than dyewoods ; , ;i;923 


*.l>yeing exthicts 


natural 


Total 
imports 
Cwts. 
4165 
41 
im 
51,m 
6ftilS7 
97,068 
147,860 
121,290 
293 
1305 
, 757 
6428 
10,450 
16,480. 


oopsighed from 
Germany 
Cwts. 

.. 1721 

10 
267 
.. 33,060 
. . 41,651 
.. :'218 
.. •• 258 
.. : 301 


Anglp'Penlaii'oil .,'VV- 

y. Reptying to Sir F. Wiw, Sir. Alexander Btu^ 
that <hirii% the year ending Dboemher 31, 19!23; 
6 4 per cent, of the imports of petroleiAa spirit hito 
this obmitary were imported dirtot frbin Peraju.' llh 
..^ditioni 320,433,790 I'ailpns of crtid^,, oil Vbto 
: imported from Persia to be'refined in: this country. 
;~(Mar.;i2.)iy 

^; ^ccmvipany news ,...v^;y yy‘;4 

THE BRITON FERRY CHEMIOAL, AND manure €o| 

A’bii' improvement in manidaotoring ' 

. shown by the report of the Briton F'erry 
, , and Manhfe Company for the year 1923,.; the ^TOss 
figure being £45,191, after hroviding for dep^ia- 
j tion, compared witljg only £3014 for 1922, struck 
b^re yproviding^^’ depreciation, ^toioh-’cui' thht; 
occasion r^uir^ £6000.^ With interest and trtUMfer 
fees toe total available is £46,921, agaihst 1^1,336 
. previoMly, ’ when £25,677 - was transfelred ftom 
■mtoniertox account. After aUotving for debeptuto 
interest end redemption; placing: £6000 ' to^'P 
renewal account, £6000 tb reserve, and provi.^^ ;fbr 
corporation tax, there remains, tochiding - £4603 




Answering Mr. Foot; Mr. _ 

application for;, the appointment of 


. broughtyin. £20,212. _ 
toe Reference dividemi 


fbyisibn hto btos jiUfibltor 
inclilditih aireajti,"w^ to 


Webb said that 


January 31, 1924, and toe directors have^ftotini- 
mended a dividend of Is. pertahsie (less,tax) oh the 



..eivetl, but that he was awaiting further inforraa- 
on for which the applicants had been asked.—* 
(Max. H.) ■ 

Bnpirs Production of Sugar 

Mr. Webb said that the output ol sugar in 1923-24 
mtw the Brhi ^h Empire, estimated by Messrs. 
Wi^tt and Grey at approximately 4;000,000 tons 
wa«y,produced in the following areas :—British 
[ndia,\3,025,0(» tons; Australia, 279,700 t 
llauritius, 20" ' '* • - - 

W**t Indies, 


♦ . •'w + 1 10/1 V Muou ittuwj WeDpBmptoylQ anil 

toAo’* • *y:„ costa have, in consequence, lurthor .'reduced 

,000 :^_,]foitish Guiana, 90,000 t.; The. plant ftod machinery hate, to .lisual, bton weH 
36,000 t.—(Mar. IJ.) ' mn^t^||^y^d^^ll,nac68toct ret ‘ ~ '* '■'» 'v 


tWTED AUCAU PO.; LTD,;,.. 

The profit for 1923 amounted to £362,332, tod th< 
yeto has bron so good that altoouto a e^p bopuf: 
of 60 per cent., requiring £300,000 .moin too reserve. 
Was. given in April, 1023; the: ordinary dividend it< 
to be maintained at 10 pet cent.; £L0O;C^;y^. b< 
put' to tob'reserve, and £MiOOO wiU be 
balanceifforttord. Demtodyt# 

' ducts general ;'hiid:!li^:to.- 

company V.'wprhs hate Btohl 



.^Hlfaipt^ a^id '^v**“**^roi>**^ Do»rorow6»^ 

■ • ' ■::;S:E:;r’“>*?”• : 

AoUBulphurio;...-. ■’ , •* P~ *«?• 

-^V.&(>a^.OISTIUATIW>iWBUCTS- - 

Aoetate of Lima__ • .•■/’ 


■' * ' " N -i ' 


Ammonia. AUcaff ■ 




■ , .^ «e“e» «5[^ift: demand good," ;pMttptB in tbi* se 

BI«ohing Powd«,. . 

oi 1 _L-. ■'»».' ■'"'’ V A i"?! :|W1IJ,'-S>‘. ,,:■ '*'. 

BtaulphitoofLtao . .. £7 p«>n. p«*««e6 extta. ' ' n.... ' ' 


Biaulphito it Ume 
Borax. Opmmeroial—> 
Orjtatat,, .. 

Powder ,j 


V..».',.. 

’ t^i^'door.. 

.. 'Cfnarcoal.v.'; 


.. £25p«r'iion^>,,w:i;-i'. 

£2«perto«.,.,.,.. \„, 

in Qreat - flmn Li«{uor 'i 

„,, 'V ^ ■.■'.'.. .-Bntal'rt.J?'! :t--5':;-• . 

^ Wqudr . 

p.^ OHU.^ 

.. .. £32 p9rtord/d; i ^ " - ■ 

80/62% ..; V 1 . Rioee >«d5ij^ 

ton aoisbrduigio Quantity, f.o.b.. 

Sod. Ohloratd ^ .. 8d druma included. 

Sod. Nitrate tett. 06% ,. £18'%*^1£18 in,, p^ „ 
f *”*—-At rNpinfaal. '» 


i'-; 

Brown SugM of I.ead 

Acid CarboUo~ 
Oystalo 


. £H 10*. per ton d/d. 

aotive. 

A £Sl per tons.. ■'.;' 

. fld per eafl. 32“ Tw. 

. £7 5 &—£0 lOe. per ton. aconn 
to grade and locality. .1" 

■ etoad^.’''- -;■ ■ 

. le. 7d. par gall. 82“ Tw. 

la.Sd. , „., .,..,24“,Tw. •.^.■>f/V- 

. lodi—la. per gjiti. i4/is*^.-v:'"’’, 
. 2e. 7d. per gall. Unrefined.' v ^\■■ 

. 6*. per gall. 80 % O.P. ' / 

. : .marlmt. ' -.v.-'^^?'.’ 

68. per gaU. 40 % O.p. - " 

markets ;■., ' ■'■ '--if -jB 

^“■£8 P®r ton aoeordirig to grsijft 
Demand not vtWy briak. Aaph 
eiippliflss . 

£47 per tons Demand aotive. 




Sod.Nitrite. I 00 %biai 8 .. £27>!^^;^' , 

^d. Sulphide ooiw. 80/68 About £l5'^,ton, - 

Sod. Bulphliie. Or^. *,# m l^nrt: 

■• k^fnctudod 


Crude fiO’e 


RUB^Bl^ CHeMiCALS 


.At^'Cresylic, 97/09’ 
Pale 98% .. 

Dark ;. .! 


TAR PRODUCTS 
. . 7fd.AA.8d. per lb. Better dertaitij 

and firmer market. 
prioea reported up to 
.. 2g.—2». Sd. per gall. Narkiaf 
•iWOficr.batter demand.; limltS’ 
od .supptiea. ‘ 7 ; 

■'. i?' id. per gaB. Dbniani^ 

ttBl good.' Market firm. ' 

• le. ,t/t_i 4 *. . ■ ^ ,e. 

8teady.|i 


U. lod.—Sa, per gall, 
demand'' ■ ■ ., ... 

A .. . •. ■■ ' ■■ •• i®" 8d.'*-.i8. ltd. per gall. Steadv'- 

Antimony aulpWe .•• E;<I^tod !« advance in aympatbb ; c Antbrai^^ I 

Oei*.., ■ ' ^be^mde metaf.^*^” Autnracena Paate#% .4d. per, unit per >wt. Nominat 

Qohfcff.. , .. l^^riu3a, p«/.Ib.,ao*ordlngte Anthracene OO- . P~^' f »0 bnaineaa^ ^ ^ ^ 


Crimaoo 


* • 6d,-|ier Ib.i according 

;)adtnium Sid^tde ; :.. ^4#': ■';;' '.--.v} •’'-, 


'■i Vnatfidned 

..Benauhfes.. O'lv'i'. 

'■• ■•'S :■'■■■■:-.■ I'.’ 


^jd*—9d, per g^ 

lOJil,—la per galt e* w«rU in 

■..7 ;tonk wagona ../ir' 

****•"*% Ssl-.P«£«1>- «* wocfca 
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Ben*plo. Pure ., ,. 1^ S|d.-^i». lOd. per gall, ex 

worka in tank wagons. 

ToluoJe~90% .. U 44d.—la 7d. per gall. 

l ure •. .. Ik 8*1 r* Iti lid. per gall. 

Xylpicontl. .. . 2» Sd.pergaU. 

Pure •• »• 38. Sd per gall. 

Qrtim I*— 

Crepj’Hr 20/24% ..lid.-—Iljd. perpall Fewtnquiriee 

Middle Oil .. ..')8d.—9d. per gall, according td 

Heavy ., .. .. > grHde and diatrieU Market 

Standard Specification J easier. 

VapJitlia— 

Crude .. .. 8d.—9d. per gall. V Better donjand. 

Solvent 00/160 .. Is. 2d.—Is. 4d. > Prices show up* 

Solvent 00/190 .. Is. Id.— la. 3d. ) ward'tendency, 

i'nide— 

Drained Creosote Salts £6—£8. Demand still good. 

’k Whizzed or hot pressed £9 lOs.—£12 per ion.* Not much 
inquiry. 

Naphihelene— 

Crystals .. . . £14 fis. per ton. Prices reduced. 

Flaked .. •, £14 fis. per ton. Prices reduced. 

. Pitch, medium soft .. 658.—70s. per ton. Better demand 

for prompt and forward delivery. 
Prut** huidening. 

Pyridine—90/140 *. 17a.—178. 6d. per gall. More 

demand at still h4”her prices. 
Heavy .. Us.—128. Fewer inquiries. 


/7‘Naphtl^Umtne .• 4^. pw'tti. d/d. 
ai«Nitmnilme •• 5a. 5W. peir Ih. d/d. 

p'Nitranihne ,, 2a. 4d. |»r lb. d/d. ' 

Nitrobenaana 5^. per tb. naked at ivorlaK^ 

»-Nitruolilurb(Huol .. 2t. per Ib^ tMMia d/cL 

KitiunaphthHleiter tl|d. peV lb. d/dr- 

p.Nitrnphenui. . . .. la per lb. I00% basis d/d. 

p*Nitro-#KHMHdo*phMiol.. 4a‘6d.'per Ih. 100%/biiaili^^; 
m-I^enytene Qiamine ,. 4a. 2d. per lb. d/d. 
p-PlwnyltfiH* Uiiuiime .. lOa. 6d. pw lb. 100% baais d/d. 

R. Salt .. .. 3». (»er Ih. b»0% basis d/d. 

Sodium Naphthionate .. Os. 6d. per -lb. 100% basts d/d. 
o-To'utd ne 7d.—8*l, per lb. 

p-Totuidine . , .. Ss. 10d.--48. 3d, per lb. d/d. 

m*Toluytette Diamine/ % . 4a. 6d. per Ib^ d/d. ' 

PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

The market is dull and values gMxerally lowers . 

Arid. Acetic 8i»% H.P, ,, £.'>2 rwr titn 

Aoid, Acetyl Salicylic .« Ss. 6d.—:is. 7d. per lb. Weaker 

tendency ooiittnues on a quiet " 
market. ^ 

Acid, Benzoic ., .. Commercial acid. 28. 6d. per lb.. 

B.P. quality is being sold in 
small lots at 4s. 6d. lb. 


INTERMEDIATES AND DYES 

Business in dyestuffs Is maintained, but without much im- 
^ provement. Prices remain firm. 

In the following list of Intermediates delivered prices 
inchide p&rkages except where otiierwise stated. 

Afciic Anhjdride 95% . . Is. 6d. per lb. 

AcidH. . .. •• •• 4 b. ijd. per lb. 100% bofiifl d/d. 

And bepbihtonic .. 2s. Art. i-r 0». 1****% beMU- d«i. 
Acid Neville and Winthor 5s. lOd. per lb. 100% basis d/d. 
Acid Salicylic, tech. .. Is. 4d. per Ih. Steady demand. 
Acid ISulphanilio 10^(1. per lb. 100% basis d/d. 

Aluiiiiiiiuiu Chloride, an- 

hytl. •. •• •• Is. per lb. d/d. 

Aniiibe Oil .. ** 71d.—8id. per lb. naked at works. 

Aniline Salts .* .. 7id.—Od. per lb. £aked at works. 

Afitiiuony Pentachloride is. per lb. d/d. 

Bwzidine Base .. ..4s. 6d. per lb. 100% basis d/d. 

Benzyl Chloride 96% .. la 3d. per lb. 

p-Clih»rpheiH>l •• .. 4fl. 3d. per lb. d/d. 

|>.ChloraniHne .. .. 3s. fier lb. I00% basis. 

o-Cresol 19/31* C. .. 4}d.—-6|d. . por lb. Demand 
moderate. 

m-Cresol 98/100% .. 2s. Id.—28. 3d. per lb. Demand 

moderate. 

fi-Oresol 32/34* 0. «* 2a. Id.-2s. 3d. per lb. Demand 

moderate 

Dichloroniline .. .. 3s. par lb. 

ZHchloraniline S, Aoid •. 2a 6d. per lb. 100% basis, 

jp-Dichlorbenzol . • .. £75 per ton. 

Diethylanilme .. .. 6 b. per lb. d/d., packages extra, 

retumaMe. 

IMmatbyeniline .• .. 2 b. 5d. per Ib. d/d. Drums extra. 

Dinitrobenzene .. .. 9d. per Ib. naked at works. 

Dinitrochlorbenzol .. £84 I Os. per ton d/d. Advanced in 
sympathy with benzol. 

Dinltrotoluene—48/60* 0. 8d.—9d. f»cr lb. naked at works. 

66/68* C. la 2d. per lb. naked at works, 
DipHenylamine .. 3e. 3d. per lb. d/d.. 

Mortnchlorbeszol .. £63 per ton. 

aNaphthol .. 2s. fid. per Ib. d/d. 

p NapbtM ... ..Is. Id. p«i lb. d/d. 

o-Naphthylamino •. Is, 44d. per Ib. d/d. 


Aoid, Boric B.P. .. Cryst. per um, P«>wder £68 

per ton. Carriage Mid any 
station in Great Britain 

Aoid, Camphoric.. .. 18s.—^20s. per lb. Business 

normal. 

Acid, Citric .. ..Is. fid. per lb., less 5% for ten 

' lots. Market extremely firm. 

Upward tendency* 

Acid, Oallio •. .. 38. per lb. for pure crystal. 

Market firmer. 

Aoid, PyrogalUo, Ciyst... 6s. f>er Ib., for 2Hlb. lots. 

Acid, Salic^lie .. .. Market uncertain. Prices quoted 

from 28. 6d. per lb. down to 
■ U> Is. lOd. for ton lota. 

Aoid, Tannic ,♦ ,, 3a. Od. ficr Ib, f»*f* H.H. quality, 

Acid, Tartaric ,, Is. per lb, less 6%. Much 

firmer with more demand. Up¬ 
ward tendency. 

Amidol •• «• ••9a. per Ib. d/d 

Acetanilide ,, •• 3s. per lb. Weaker. Offers ara 

being made down to 28. lOd. 
to stimulate the demand. 

Amidopyrin .. .. Ids. 6d. per lb. Demand negligiblo 

Ammon. Benzoate .. 3s. Od. per lb* English make. 

Ammon. Carbonate B.P.- £37 p«r ton. 

Ain>t>tiie Kulphate .. 12s. fid. per oz. (or English make. 

Barbitone .. 16a. per lb. Weak market, 

Benzonaphthol . • .. Os. 3d. per Ib. Firmer. 

BisuiuUi aaita ,. ,. A steady market. Prices oocording 

to quantity t 

Bismuth Carbonate .. 12a 9d.—148. 9d. per U>. 

„ Citrate .. ..lie. 4d.—13s. 4d. ,, 

„ Salkylate .. lOs. 2d.—l2s. 2d. 

„ Subnitrate •. tOs. 9d.—128. 9d. „ 

Borax B.P. • • • • Crystal £29, Powder £30 per ton. 

Carriage paid any statioit In 
Great Britain. 


Bromides— Per Ib, 

Potassium . 9|d.—lOd. T English make.. 

Sodium 9i<i.—lOd. > No . altOTBtion o( 

Ammonium .. .. lOJd:—lid.) any moment. 

Foreign prices are somewhat 
unsteady, A U>t of damp 
sodium l»'Qjn^eJb 





. <w«taa a^ WiK'fo. w''k^U ■■ 

'’ . *?*’'*■ is eh«»por thoo the ■ 

• • > V. — ^*"**1 Pro*K'» of «m# ; 

,.i • ’ ■ iHliifetieat 'ipuiUtii^ 

^|o™i Hydn^& :: «>• 


Crexote CbrliCMte 

OnaiAcol OuboQnte. 

Hexaminv ’,.' ;• v;,'"■’ 


«■. u>r CWT, Int*. . i 
6 ^-«a. 8a. wlb.: W«te den»pd. 

' .•Vsilabiik : 

*»■ mate*. 

W^k^. Lai^ nppteg 

' able. , 4 ■) ' 


Homatropine Hjd(«l>n>- 

, " ' " • • .80*. POT b*. 

w4«i^.Cit;,;te.ap, U. n<i.S3<i.S^ril,g 

Magne*iu« Carbonate- 


So<f Rvp^ilbhite—:" 
Pbowgriaphw . . • 4 . ., 

8 <^. 8 fetabinilphlto«r^. 

' Sed. ^itmprtugj4e , ;... 
M- Pofwa.; faiiw 
;' • {Rophelle Salt) ■ .. 

Sfod. Salicylate .. *'■,, 


Sit 


^-— 

biidn Commeniial 
Haimenatn Oxitte— 
Midit Comimwomt 
Heavy Commereiid 
Heavy Pure .. 

Menthol— 

A.B.ii. recryet. B.p. 
Synthetio . .. 

Mencoriale—■ 

Ked oxirie »,.’ 
Corroeive subliitaate 
White preoip. ., 
CMloinel .. 

Methyl Salicylate 

Methyl Siilphonal 
ParafomiaMehyde 


*38 per ton net. 

. *78 per ton. lees £| 04 . 

■ *28pertoti. leaB 2 |%. 

. 2 *.~ 2 a 6 <t per lb,, aodordine 

to quantity. Steady martea 

00*. per Ib. Marker firmer. 

28*. 33*. per lb., according to 
quantity. English make. Stoadv 
demand. 

<«. 9d.—4*. lOd. per lb. 

3*.—3*. Id. „ 

t*. Id—la. 2d, „ 

8 a. 6 d.—3*. fld. „ 

2*. 7d.—- 2 *. i»d. perlb. for carboy*. 

Itr aaMUisae. i ' 


. Sod. Sulphide— 
j; Pure recrysa .. .. ,. 

Sod. Sulphite, anhydioii* 


fiulphqnal., 

. Tartar Einetio 
Thjrool .. 


*14—£13 pe, aooonflai, 
‘ J'******'ty* d/d. oon$ign^^a 4 l 
ui I -owrt. kejw. 

S7*r fid.— .^s. per owt. nett ^ 
•opwdiag to quantity. ^ 
IOb. per lb. irees for quantj^,: 

76e. 6d,—81*. 8d, per cwt.. accord 
mg to quantity. Market quia 
A weak market with various priix 
quoted. Powder 2a. 7d.— 2 a lOc 

o*'.*.**; «t 2a 74..- 

*». lid. per lb. ^ ' 

lOd. I*. 2d. per ib., aaconling h 
quantity. 

£27 lOe—£28 |o«. per ton. accord 
, 8 , l<wt. kegi 

included lu largo oaaka£I m 
toil kjea. 

18 *. 6 d. par ib. 

!*■ 4d. tier Ib. 

13a._M.—14*. per lb. for good 
white <^«tal from ajowan seed. 
oomoH'liat cheaper than of ]ate. 


PEMFUMERy CHEMICALS 


Paraldehyde 

nienacetin .. 
Fhenazono 

Ponolphthalein .. 
Potass. Bitanrate— 
99/l"ti% (Cream 
Tartar) ., 


mnoh 

free 


of 


Slightly easier. 

’ *4*. per Ib. Scarce. 

. Sa. fld. per lb., without 
inquiry, 

!«• ♦i*—!»• 8 d. per lb. in 
bottles and cases. 

8 s. fld.—7*. per Ib. thill. 

7s. fld. per Ib. for cwt. lot*. Spot 
pnoes much lower than forward 
olTera, 

7a 3d.—7a 6 d. per Ib. Firm. 

. 88 *. per cwt., lea* 2 i% for ton 
lot*. Firm market. Prices have 
Upward tendency. 

. la 8 d.—^ 2 s. per lb. / 

. Ida 8 d.—I7e. fld. per IK, accord, 
mg to quantity. Demahd eon- 
tinues. 

7id. Ib., |.owt. koga included, 

SJd.—-M. per lb. carriage paid. 
English make. 

■ per Ith oarriago paid. 

EnglisJt make. • 

. 2a 3<l.— 2 a 441 . per oa, in 100 or. 

iina Steady market, 
i 8 *. 3d. per H>. 

3a. 9d. per Ib. Price fiuctuates, , 
lO*. per Ib. • 

3*. 3d. per lb. In more'pientiful 
supply. 

Sod.Cit»f,B.P.O.. 1923 la fld.-2a per lb., aocordin. to 
quiwiity. Much firmer m com- 
moil With othbr oittsB«s.i 


Potass. Citrate .. 
Potaaa Iodide .. 

Potass. Metabiflulphife .■ 

Tolas*. Permanganate— 
B P. Crystal ,. , 

Commercial .. 

Quinine Sulphate ., 

Besorcin .. 

Said .. 

Sliver proteinate 
Sod. Benroate, B J. 


Acetophenone 
Aubspine ., 

Aiiiyi Acetate 

Amyl Butyrate .. ' ., 7*. <w 

Amyl Salicylate .. .. 3* fld' 

’ Anethol (M.P. 2t/2!* a) 3e. 9d.' 
Benryl Acetate from Chlo- 
rine-froe Benzyl Alouhol 3a 3d 
Benryl Al. ohol free from 
Chlorine .. .. 3a 3d. 

BOTzaldehyde free from 

Chlurine ., 

Benzyl Benzoate.. 

Cinnamic Aideliyde 
Natural 

Ooumarin ,. 

CitroneUol .. 

Citral ., , _ , 

Ethyl Cinnamate 
Ethyl Phthalate., 


12 s. fld. per lb. 
13s. 6 d. „ 

3a 


3s 8-1, 
3s. »d. 

17a fld. 
20s. 

Ifla. 
lOa - 
15a 
3s. »d. 


„ \.“'“CO.. .. 3a»<l. 

““gonol.lOs Od. 


, , , , 

06fa>niol (Polmaroea) 
Oeiwuiol .. ., 

Heliotropine ,. 

Iso Biiiesnol . 
lanalol ex Bois de Rose , 
Einalyl Acetate .. 
Methyl Aiithranilate 
Met hyl Boi izoate , 
Musk Ambrette .. 

Musk Xylol 
Nerolin .. ,. ■ 

Phenyl Ethyl Aoetote . 
Phenyl Ethyl Alcohol . 
Rhodind ., ,, 

Safrol ,. ,, 

Terpineol.. ,, 

Va.n*ll*«t 


SSa. 

lOs.—178. "fid, 
8 s. 3d. per lb. 
ISs »d. 

22 s. fld. 

22 a fld. 

■98. fld. 

6 a 

62a fld. 

19a. 

4a 

12 a fld. 

Ifls. 

67s. 6 d. 
la Wd, 

2s. 94. 


Advanced. 

Advanced. 




cbIssubtbt' 


BSSEKTiAi OILS 


Aimoift'd Oil, Foroign 

ap.A. 

AnUe Oil. 

oil 

Bourbon Goranium Oil .. 
Oainpbor Oil 
Cflmin{?H OlK .lava .. 
Cinnamon Oil, Loaf 

Oasaia Oil. 80/85% 
CStTonella Oil— 

Java 85/90% 

Ooylon .. .. 

Olov© Oil. 

Eucaiyptua Oil 70/76%.. 
Lavender Oil— 

FreiK'h 88/40% Eaters 
Lemon Oil .. 

L«<ifi<>nk;i'»nA Oil 
Omnge Oil, Sweet 
Ott-o of H^ise Oil— 
Biilgarinn 
Anatolian 
Palma Uosa Oil .. 
Peppeniiint Oil— 

Ensriinh 

Wayno County 
Japanese 


14$, fid. per ?h , 

Again advanoed to 28. 6d. per lb. 

Firmer market forward. 

16d. per lb. dearer. 

308. M tf 
76s. per owt. 

9«- 3d. per lb. 

61d. per oz. Advanoed." Market 
firm. 

Os. 3d. per lb. Cheaper. 


5s. .8d. ,, 

Ss. 9d. „ 

83. 6d. ». 

2$. 3d. per lb. 


Much firmer. 
Slightly dearer. 


248. 8d. r er lb. 

33. 4d. ,, dearer. 
2td. per oz 
12s. 6d. per Ib. 

.308. per oz. 

24s. 6d. per oz. 

188. (kl. per ib. 


PatitcrrAin Oil 
Sandal Wood Oil- 
Mysoro .. . 

Australian 


7n«. p#»r Ih. 

18b. fld. per lb. 

Non© offering on spot. 19s. per lb. 

offered. 

9b. 6d. per lb« 

2.53. per lb. 

21s. per lb. 


TRADE NOTES 

Dyestuffs (Import Regulition) Act, IMO 
The following statement relating to applications for 
licences under the Dyestuffs (Import Regulation) Act, 
,1&20, made during Rebmary has been furnished to 
thelloard of Trade by the Dyestuffs Advisory Licens¬ 
ing Committee. 


4BS, Di»b PB; 

Eosine B, Black OF, Brown 2G, Fast Helio BK, eac&' 
booklet containing concise instructions for use, aiid i 
table of the general properties of the particular dye* 

• stuff. A special hook is issued, relatin''fto ‘‘ Cblorazol 
Colours on Cotton Yam.” .Othet'x^poklets of a 
similar kind are also devot^ to lonatmne B, Disul-, 
phine Green B, Solochromo Black F, Quinoline 
Yellow, Liasamine Green V cone., and. Brilliant 
Blue, most of which are addition# td tte rAiige! of 
dyestuffs manufactured by. the GorporatJon. Itt; 
action, the Corporation issues a series bf.'Iarger' 
booklets, amon^t which mention may be made of 
those on ” Basic Colours on Cotton,’’.arid on “ Mor¬ 
dant and Non-Mordant Colours." Mention can be 
made of only a few of the products of the. Corporation, 
but even thw limited note would be incomplete ViHthdut 
drawing attention to the booklet on Lake Colours, 
iUustrated by a large number of fine colour plates and ■ 
accompanied by a couple of charming colour prints, 
showing the effects produced by the use of these 
lakes. All the literature mentioned oan be obtained 
from the British Dyestuffs Corporation, 70, Spring 
Gardens, Manchester. 

Technical and Scientific Books .—^We have received 
a catalogue of second-hand and new technical and 
scientific books, which can be obtained from W. and 
O. Foyle, Ltd., of 121-125, Chariijg Cross Road, 
London, W.C. 2. Messrs. Foyle render ready service 
in supplying out-of-the-way books, as well as current 
publications, and, further, are willing to supply any 
book in stock on approval. Their catalogue. Dept. 
No. 7, contains a long list of books under the heading 
of Brewing, Brick-making, Cements, Concl^, dl 
V branches of Chemistry, including Chemical Engineer¬ 
ing, Colour manufacture, Dyeing, etc.. Explosives, 
Fuels, Ceramics, Glue, India-rabber, Inks, Leather, 
Metallurgy, Oils and Fats, Paper, Photography, and 
many other subjects of interest to chemists. 


The total number of applications received during 
the month was 445, of which 372 were from merchants 
or importers. To these should bo added 36 cases 
outstanding on February 1, making a total for the 
month of 480. These w-ere dealt with as follows :— 
Granted, 369 (of which 344 were dealt with within 
seven daj's of receipt). Referred to British makers of 
similar products, 72 (of which 62 were dealt with 
within seven days of receipt). Referred to repara¬ 
tion supplies available, 22 (all dealt w ith within two 
dhys of receipt). Out-standing on February 29,1924, 
17. Of the total of 480 applications received, 418, 
or 87 jKtr cent., wore dealt with within seven days 
of receipt. 

Trade Informallon 

Dyestuffs .—What~raagic there is in this simple 
word! And the British Dyesl^jffs Corporation has 
done its best to show someth!^ of this magic in a 
tastefully produced series of bboklets, illustrating its 
products. One series illustrates Chlorazol Dyes 
(Chlorazol being the group name for the Corporation’s 
direct colours, replacing the old name “ Dianol ”), 
e.g., Fast Bordeaux LK, Past Orange R, Fast Scarlet 


PUBLICATIONS RECEIVED 

Tub Skoo'nd Annual Repoet of tub British Cast Iron 
Bbsfarcb Association, for the Year 1922-2.3. Pp. 
19, Birminaham; The Birmingham Printeri, Ltd., 
1923. 

Abridgeii Scientific Publications from the Rf-skarch 
Laboratorv of the Eastman Kobak Company. VoI. 
VI., 1922. 7'p. 2.38 +v«. Sew York; Kastman Kodak 
Company, 1923. 

Manganese and Manganjfsrous Ores in 1922. Depart¬ 
ment of the Interior, V.S. iSeulogical Survey, By 
H. A. C. .Tbnison and H. M. Meyer. Mineral 
Resources of the United States, 1922. Part 1. Pp. 
SSB —C94, No. 1:28. Washington; Government 
PHntin.g Office, 1921. 

A Treatise ON Light. Rj/R. A. Houston. Pp, xi-(-486. 
London; Longmans Green and Co,, 1924. Price 
12s. ed. : 

Messrs. H. K. I^ewis and Co., Ltd., ImTo arranged to 
act as agents for the publications of the Chemical Catalog 
Company in the Briti.sh Isles, and will be pleased to supply 
a list of these works to any enquirers. All the principal 
hooks jiire, kept in,stock. 





?fbeiET§SlHcHEjilcSL'"ik 


■■' ■■■■V:V,/ 





CHIMISTRY 6* INDUSTRY^ 

Official Org^ of t^ie Federal Council for Pure and Applied Chemistry 


Vnl new 

V 01. 43 SERIES 


London, March 28 , 1924 


No. 12 


EDITORIAL 


T he long letter from Dr. P. Iritzsohe, which 
we ]mnt in tliis week’s issue translate into 
English,' is so interesting r and important 
that it requires some comment. Dr, Eritzsohe states 
that the view he puts forward is one animating the 
vast majority of German scientists. We do not' 
rlispute this claim; we in England have very: 
inadequate means of finding out the opinions of 
the vast majority of Clerman scientists, and wo 
l>ave no reason to doubt that Dr. Pritzsohe is ri^t 
in claiming to speak for this majority, He asks us 
a question about the Boer War ; our answer is that, 
a great many people in this country thought the 
Boer War was a mistake and that the British policy 
at that time was mistaken ; they did not liesitate 
to publish that opinion, and we do not recall that 
.any important manifesto supporting the British 
lioiicy was ever published by a body representing 
the science of this country. We have nO wirfi to 
discuss pure matters of history, and we do not agree 
with Dr. Fritzscbe’s views as to the origin either of 
the IVanco-Prussian War or of the late war, but this 
Is not the place to argue the matter or to, explain 
our reasons. We are concerned with the future of 
international chemistry, not past history or past 
l)olitics. That a spokesman of German men of 
science should state that in 1871 Erance was allowed 
ti) escape with very mild peace conditions and that 
ihc damage to Erance in 1914-19.18 was well merited, 
seems to us not likely to conduce to a very spbedy 
I'econoiliation, We wonder if Dr. Eritzsche saw 
I'lmuny immediately after the war; we did, in the 
s|iiing of 1919, and the impression left on. oUr mind 
IS still vivid. If German men of science think that 
Uii.s piece of destruction was woU merited, we have 
no more to say. Dr. Eritzsche, who compares 
• i'Tinany in 1914 to a harmless passer-by attacked 
li.v robbers, is not likely to value very bigt% the 
opinions of one of the robbers, whether Iranoe 
oi' Britain. 

* ■ * ♦ 

H seems fairly obvious from Dr. Eritzsche’s letter 
Bi'd German men of science on the whole approve,, 
']! destruction in the North of , Erance and in 
i''"lgium, and ^t their feeling ioiyMds their nqighri. 


hours is one of dislike perhaps tinged with a little 
contempt. We confess that we have heard from 
friends who have visited Germany since the war that 
many people in that country believed that Germany, 
a harmless, good-natured country, was in 1914' 
attacked by a gang of robbers,and,that this country' 
and Belgium were accomplices to this scheme. 
But tve did not imagine that German men of science, 
well educated and gifted with the art of weighing 
evidence and arriving at a logical conclusion, could 
in this year 1924 dohore to such an opinion. The, 
German men of science, believing as they do in the i- 
view p^ut forward by Dr. Eritzsche, are not likely ' 
to desire any cordml relations with the men of „ 
science in the great majority of other countries; 
Our Belgian friends will not for some considerablq j 
period ui time acquiesce in the view that the treat^' : 
me'nt of Belgium by Germany was well merited, y 
and we think that it will be equally difficult to 
convince some of the scientific men, even in the 
countries which were neutral during the war, that P 
this action was particularly creditable to Germany. . 
Howiiver, if the tSerman men of science are satisfied 
on this point, the other men of science in the world s 
,can remain dissatisfied. We fear that Professor 
Noyes has a long task before him in attempting to 
promote kindlier feehngs among chemists in all';'/ 
countries. Dr. Fritzsohe’s letter is of considerable 
Value in letting the whole world know the attitude ; 
of German men of science, and his obviously sincere - 
statement is a definite view which can bo recognis^ ; 
b;^ all who read his letter. , 

* ' ‘ * 

The jubilee of the Physical Society, which has 
just been celebrated so brilliantly, tempts one to 
look back on science generally and wonder at the 
progress m^e these last fifty years. Physics at 
one time included all natural knowledge; thus 
Aristotle included all nature in his “ Physics,” and 
a trace of this conpeption still exists in the chairs 
of natural philosophy at some of our universities. , 
Centuries passed before the allied science of 
chemistry,* geology, botany and zoology tegan to be 
oo)^der^ as separate studies, aj^ th««i ^ysics 
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itself began to be divided up, as the new phenomena 
of a,stri>noniy, meteorology, magnetism became 
known. For a time physics was liinittsl almast to 
the laws f>f motion, but it has since more than made 
up for any past restrictions by invading many other 
fic^lds of activity, including our own field of chemistry. 
Many yegrs ago we actually heard Sir Ernest 
lliitherford say that he did not know wlierc the 
dividing line between physics and chemistry was, 
and nowadays we know' still less. People who 
were ajjparently immer.sed in placid domains of 
“ pure " (iliemist ry and who only appeared at times 
liefore learned societies with syntheses and analyses 
of organic compounds of the greatest comjilication, 
matched only by their names, now appear as familiars 
of .Bolir, Zeeman, Michelscn, Langmuir, and many 
others who delve into the structure of matter. In 
this very issue we print two articles, worthy of the 
e,lo.scst attention, that show how indefinite the 
border line is, if there is one. What, one wonders, 
does Prof. Armstrong think of it all ; and where 
is the “ jmrity ” of chemistry and, indexed, of any 
science nowadays ? 

‘ ♦ ♦ ♦ 

How calm and peae^eful was the world a hundred 
years ago I It is true that another great war had 
just ended, but think how small text-books were in 
those days. Cavcndisli, Kumford and Watt were 
just dead; Humphry Davy was developing his 
safety lamp and making arc lights ; Dr. Thomas 
Young was objecting to Newdon’s theory that light 
consisted of little bodies travelling “ with an eel¬ 
like motion,” and saying ” how amusing and 
popular ” were the external phenomena of elec¬ 
tricity ; Oerstetl and Ampere were playing to such 
good purpose with magnets ; and Wollaston had 
disc^overed Vjut not comprehended the iVaunhofer 
dark lines. And March 12, 1824, marks the birth 
of Kirehhoff, who was destined to gather up the 
scatkTed phenomena of spoctnim analysis and 
become the fo\inder of the ” far-reaching .science of 
celestial chemistry.” Celestial it is in its Isfauty, 
but familiarity has robbed it of some of its glamour. 
KirchhofT’s w'ork with Bunsen was done somewhere 
about 1880, anil 14 years later Prof, Cuthrie founded 
the society for the advancomont of jjhysical science, 
whose jubilee has now been so worthily celebrated. 
Anil our own Society will attain its jubilee in eight 
years ! But for the present -we have the Annual 
Meeting and several other matters to think about. 

♦ ♦ ♦ 

Our corresjiondence column this week provides us 
W'ith other editorial comments. The status of 
chemists who are not qualified to become Fellows 
of the Institute is not an easy problem to solve. 
We have published in the .Journal of the Society 
of Chemical Industry some letters which, in places, 
criticise the Inst itute, a body wit|i whom the .Society 
works cordially. We sec no r««Mbn why our corre- 
sjxindents should not criticige" the Institute, the 
fkxjiety, or even, if they think fit, the Royal Society 
or the intellectual department bf the League of 
Nations. I/stters from critical individuals are printed 
with no hall-mark of editorial approval; they are 


the spontaneous effusions of those who have some¬ 
thing to say, and choose our columns as their medium. 
Wo make this explanation lost any readers fancy 
that an official pubucation such os our Journal should 
exclude any statements which refleciji on the aristo¬ 
cracy of the chemical world. Since the days of 
Milton we imagine no one considers that any useful 
purpose is served by unduly restricting the liberty 
of mdividuals to disclo.se their views. In every 
association which possesses a set of rules some 
arbitrary line must be drawn w'hich inflicts hardship 
on those who are excluded by it. A fixed sub¬ 
scription, a qualification, residence in a particular 
place, nationality, and all similar tests exclude 
people who are on the border line and resemble very 
closely those admitted within the fold. The remedy, 
probably the only remedy, is the duo recognition of 
this fact. Mr. Winston Churchill is very nearly a 
member of Parhament, and his political utterances 
will be Very nearly as valuable as those put forward 
by the actual members. The man who just e.scapes 
the Uability for super-tax is nearly as wealthy as 
he who pays it. Many a virtuous chemist has failed 
to secure a C.B.E., many a bold bad man has been 
kept out of a baronetcy by someone with a better 
claim to the title and estates. We recommend our 
correspondents to reflect on the philosophical views 
of that four-footed animal who concluded that the 
great length of the va.scular biuidles through which 
the sap had to flow, and the jwor opportuiuties for 
photo-synthesis, necessarily tended towards the 
impoverishment of the giape. 

* * * 

The Report on Vitamins of which a second edition 
has just been published, apjiears to contain matter 
of mterest to us all. The stability of some of the 
vitamins, seems to bo quite extraordinary. The 
schoolboy absorbs in cod-liver oil vitamins which the 
cod extracts from the plankton of the sea. The small 
animals which compose the plankton derive their 
vitamins from the microscopic organisms known as 
diatoms. Where the diatoms obtain their vitamins 
is not explained, but it seems hardly probable that 
they make it by some synthetie process. We imagine 
that small quantities of it are absorbed by the diatom 
from somothmg that it feeds upon, and that the 
vitamin increases when the conihtions are suitable. 
If we remember the life-history of the diatom cor¬ 
rectly it has a siliceous skeleton which does not groii 
in she, it is not hke the skeleton of a lobster or ini 
oyster. And the next generation of the diatom 
consists of sUghtly smaller organisms equally hmiti .1 
in their powers of growth. One might suppose from 
this that the breed of the ebatom is steadily degener¬ 
ating, but this seems not to be the case. As we are 
on the subject of natural history we are interesinl 
to see some recent work on the occurrence of snail.i 
on soils of varying acidity. It is not the ordinary 
snail jjreying on vitamin-produemg herbs in fJm 
garden which is the subject of this memoir, but Hie 
pond-snail, a parasite of which is the livcr-flnl e, 
which kills so many .sheep. The price of mutton >' a 
function of the acidity of the soil, and of the occur¬ 
rence of pond-snails and some other variables. 
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ATOMIC STRUCTURE 

By Dr. J. D. MAIN SMITH 

In Bohr’s scheme of the structures of the atoms of 
the elements, the division of the extra-nuclear elec¬ 
trons into groups, and the subdivision of the groups 
into sub-groups, is determined by two quantum 
numbers, an azimuthal quantum number governing 
the eccentricity of the elliptical orbit of an electron 
rotating about the nucleus, and a radial quantum 
number, such that the sum of the radial and azimuthal 
quantum numbers determines the major axis of the 
orbit, and, consequently, the energy of the electron 
in the orbit. If I; be the azimuthal quantum number, 
and n be the sum of the azimuthal and radial quantum 
numbers, the energy of the orbit is inversely propor¬ 
tional to the major axis of the orbit is directly 
proportional to n®, and the latus rectum of the orbit 
IS directly proportional to fc*. The number of differ¬ 
ent types of orbits having the same total jjuantum 
number n is equal to n. The maximum number of 
electrons in an atom that can possess the total 
quantum number n is equal to and tho maximum 
number of electrons in any one typo of orbit, i.e., in a 
quantum sub-group, is 2n. Bohr then proposed the 
following scheme of structure for tho elements:— 

Total -- 

Quantum munbor ..12 3 4 

Number of oloclronH 2 8 18 32 

Subgroup— 

Quantum numborn.. 1^ 2^ 2^ 3^ 3| 3, 4j 4, 4g 4^ 

Number of ©loctrons 2 44 8 66 8888 

This scheme, however, does not conform to the 
spectral evidence on which alone tho scheme of 
quantum groups claims to be deduced. It is certain 
that the 2 quanta group or L level consists of at least 
3 levels, the ^3 quanta group or M level of 5 levels, 
and the 4 quanta group or N level of 7 levels. The 
enilssion of radiation, for example, by the sodium 
atom when its valency electron moves from a 32 to a 
3j orbit ought on tho foregoing scheme to be charac¬ 
terised by a .single yellow line, whereas in fact the 
radiation consists of tho well-known yellow doublet. 
To reconcile this and many other spectral anomalies, 
Bohr has recently resorted to dividing the elliptical 
orbits into two types, a and 6, such that electron 
transitions only occur from a to b, or 6 to a, but never 
from (I to o, nor from 6 to 6. Tiiis device, however, 
invalidates tlio scheme of quantum sub-yremps, by 
which tho number of electrons in a level is eqUal to 2«. 
The Bohr sub-groups can therefore no longer be 
maintained as integral portions of atomic structure. 

The chemical evidence, on which Bohr partly based 
his theory, coffsisted almost entirely of the general 
ja opcrtics of the elements as disclosed by the ireriodio 
cl,ossification. This evidence can bo regarded as 
snpportuig any scheme of atomic stnicturo by which 
I he electrons are divided into groups of 2,8,18, and 32. 
'I'ho detailed structure of tho atom requires a much 
ehj.ser acquaintance with the specific projierties of 
each element, and these properties con be shown not 
merely not to support Bohr’s detailed scheme, but 
hl;e the spectral evidence, to controvert it. This 
evidence, for example, involves that tho second 
p gi-oup (from Li to Ne) must be subdivided 


into two groups of two electrons each and one group 
of four electrons, that the third ]»riodic group must 
be subdivided in precisely the same way as the second, 
and that the fourth periodic group must extend 
from K (19) to Kr (36), and that tlie fourth group of 
electrons is not added to between Sc (21) and Ga (31). 
The ehemioal evidence further indicates the creation 
of a new group at titanium (22), and of yet another 
new group at manganese (25), the new groups when 
completed having 4 and 6 electrons respectively. 
The structure of the scandium ion is, consequently, 

2.224.224, the structure of the ohromous ion, 
2,224,2241)4, and the structure of the cuprous ion, 
2,224,22446. Similar evidence of similar structure is 
furnished by the two group.s of transition elements, 
from Zr (40) to Ag(47), and from Ct or Hf (72) to 
Au (79), each of these transition groups containing 
eight elements succeeding a tervalent element. The 
evidence furnished by the rare-earth transition group 
is much less certain, but indicates that the first 
formed groups as in Xe (.54) and the La ion persist, 
and that the additional electrons go to form two new 
-groups of 6and 8 electrons, respectively, the samanius 
ion having the structure, 2,224,22446,2244600,224, 
and the lutecium ion having the structure, 

2.224.22446.2244668.224, this transition group thus 
consisting of fourteen elements also following a ter¬ 
valent element. 

The rules discernable from these structures are 
that the number of 8ub-groui»s in a quantum group is 
2n-l, the number of electrojis in a quantum group is 
2 '«^, and the number of electrons in a sub-group is 2k, 
every sub-groUp possessing radial quantum number 
being divided into two equal groups differing slightly 
in total energy. It consequently follows that the 
number of levels in tho various quantum groups is 
1,3,5, and 7, for the quantum numbers 1, 2, 3, and 4, 
as required by the spectral evidence. It may further 
be inferred that the 5 and 6 quanta groups would 
contain a maximum of 9 and 11 subgroups, being made 
up of 22446688 10, and 22446688 10 10 12 electrons 
respectively. 

The foregoing sclicme differs from Bohr’s chiefly 
in the number of electrons in tho sub-groups having 
radial quantum number, the sub-groups having the 
w'holo of their energy in tho azimuthal quantum being 
identical with those in Bohr’s scheme. The latter, 
however, is not compatible with the detailed properties 
of sijeciflc elements, whereas tho former is deduced 
on no other grounds than the chemical idiosyncracies 
of individual elements. To take one of the simplest 
cases in chemistry, tho existence of carbon monoxide 
is inexplicable in Bohr’s scheme, but follows from the 
foregoing scheme. 

In devising the scheme account has been taken, not 
merely of the properties of tho elements as disclosed 
by their valency, i.e,., capacity for oxidation or reduc¬ 
tion, but also by their residual affinity as disclosed 
by their co-ordination compounds. One of the chief 
inferences to be drawn from the scheme is that the 
bond between two non-ionisablo atoms consists of one 
electron, except in a few instances where the chemical 
properties indicate a double-bond, two electrons then 
being assigned to the jimction between two atoms. 
This inference alone is possible for the elements 
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possessing the co-ordination ii«inb#bT six in the third; 
and fourth periodic groups, for the groups can aoconi- 
modate only one sub-group of six electrons. Similarly 
this inference is alone possible for the elements 
pos.sessing the co-ordination number of eight, for 
the completed group having the highest quantum 
number possesses only one sub-group of eight elec¬ 
trons. For the elements of the second periodic group 
uo such inference is imjxjrative, and it is conceivable 
that a pair of electrons may function in the chemical 
bonds between such atoms as carbon, nitrogen and 
oxygen. The bulk of the evidence of inorganic 
chemistry, at lca.st, is, however, opposed to the idea 
that more than one electron invariably functions 
in a single bond. The existence of triatomic hydrogen, 
the positividy charged diatomic hydrogen molecule, 
the hydroborons, nitric oxide, nitrogen di- and tetrox- 
ides, and chlorine dioxide, is readily explicable on 
the ground that the chemical bond is identical with one 
shared electron. The existence, on the other hand, 
of elements with diatomic molecules, such as Fj, 
involves the acceptance of the idea that a chemical 
bond must sometimes consist of two electrons, and it 
may bo inferred that the single bonds between carbon 
atoms in organic chemistry frequently consist of 
dielectronic junctions. These considerations enable 
t)ie following definitions to be made—positive 
valency is numerically ec^ual to the electrons contri¬ 
buted by an atom, by ionisation or by sharing, to the 
structure of another atom, and negative valency is 
numerically equal to the electrons acquired by one 
atom, by ionisation or by sharing, from another atom ; 
negative residual affinity is the capacity of an atom 
to acquire electrons by sharing with an atom having 
valency already operative, and positive residual 
afSnity is the capacity of an atom, having valency 
already operative, to contribute electrons by sharing 
with another atom ; the co-ordination number of an 
atom is equal to the number of other atoms with 
which electrons are shared. From these definitions 
it follows that the co-ordination number of an atom 
has no necessary maximum, and is determined only 
by the number of atoms possessing residual affinity 
that can be accommodated at the surface of a central 
*tom. It may be inferred, however, that the most 
stable structures will bo obtained only when such 
30-ordinated atoms contribute to the central atom a 
mmber of electrons equal to the maximum number 
hat can be accommodated in the sub-group next to 
hat aheady containing a maximum number of elec¬ 
trons. The coses of two typical co-ordinating ele¬ 
ments illustrate the points. The chromous ion has 
.the structure 2,224,22404, one of the groups posses¬ 
sing none of its four possible electrons. The addition 
of 6 NH., groups, however, completes the structure 
by contributmg six shared electrons, foiiuing the 
groups 2,224,22446. On oxidation to the chromic ion 
with the structure 2,224,2240.3, the addition of 6 NH 3 
groups gives the structure 2,224,22436. In this case 
one of the 3^ groups is incomplete and the complex is 
consequently less stable than in the. OiMc of the 
chromous complex. The three electron^^^e 3* sub¬ 
group can, however, be arranged in the’sSlid^e with 
a 8 .jpnmetry scarcely inferior to that of fdiir electrons, 
owing to the fact that the orbits of thn electrons of 


seo'&d group do'not’diverge vdrjr|^t^^{iif?j 

circular orbits, the threeclectrons havingthoir orbihi'iB' 
the three octahedral planes of symmetry perpendiour;; 
lar to the three tetragonal axes, the six 3, mectrons. ■ 
having their orbits in the six planes of symmetry: 
perpendicular to the six digonal aXepf and the eight,; 
electrons in .3, and 3j elliptical orbits having their -: 
axes coincident with the eight directions of the four 
trigonal axes. The groups m the chromous complex ' 
have four 3i electrons in orbits with axes ebinoident 
with the four tetrahedral trigonal axes of the inner 2 
quanta group, the eight electrons of the 3} groups; ' 
having the axes of their elliptical orbits coincident-; 
with the eight directions of the four octahedral 
trigonal axes, the six 83 electrons as in the former case :i 
having their orbits in the six planes of symmetry 5 
perpendicular to-the six digonal axes. 

The cobaltous ion has the structure 2,224,2242.5/ ;: 
As the 3 quanta grouiis are largely filled, co-ordination 
can take place only in the 4 quanta groups, the'; 
maximum number of electrons being that found in the-, 
next transition group, i.e., six as in the Ag ion. ' 
Smaller co-ordination numbers should exhibit greater 
stability, with a maximum stability at 2 , the number 
of electrons possible in the first 4i group. This is the 
known order of stability of cobaltous complexes. 
On oxidation to the cobaltio ion, with the structure 
2,224,22424, a symmetrical structure can be obtained 
with six additional electrons from 6 NH. groups only 
by rearrangement of the 3j and 83 electrons, the 
structure becoming 2,224,22446,2, the 3 quanta 
group having i-ts complete quota of electrons, apd.the 
next sub-group, 4,. having its complete quota hf 2 
electrons. The symmetry of the structure is identical 
with that of the chromous complex, with the addition 
of two electrons in highly elUptioal orbits having their 
orbital axes coincident -with those of two of the less 
eecentrio 3, orbits, and emerging from the atomic 
surface in the space between two seta of three of the 
six NH, groups, by which they are sterically protected 
from approach of and reaction with other atoms as 
valency electrons. To this high degree of symmetry 
is to be ascribed the great stability of the oobahio 
complexes as compared -vrith the unco-ordinated 
cobaltio ion and the complexes of other elements of 
this transition group except chromium, for which, as 
already indicated, a similar symmetry is suggested and 
similar stability exists. ; 

The following tables mdicate the atomic structure.s 
involved at the various critical points in the periodic 
classifioation:— 

Total quantum num- 

ter.. .. n~ 1 2 3 4 6 - 0 

Azimuthal q'.antuin . . 

numter .. 1 112 11223 1122334 11223 1122 

Ho (2) .... 2 

01 (4) .. ..22 

C (6) .. .. 2 22 

No (10) .. .. 2 224 

Ar (18)andSc» (21) 2 224 224 
CV (20) .. .. 2 224 22446 

Kr (30)aadY» (.39) 2 224 22446 224 

Ag’ (47) 2 224 22446 22448 

Xe (64) and La« (57) 2 224 22446 22446 ,224 

Lu*(71) .. .. 2 224 22446 2244668 .224 . 

AuMtO) .. . . 2 224 22446 2244668 22446 

Em (88) .. .. 2 224 22446 2244668 22446 224 

U* (92) .. .. 2 224 22446 2244668 22446 2244 
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' COUNT L. M. HILAIRE BERNIGAUD bl 
CHARDONNET 

The ^oath of Count L. M. Hilaire Bcrnigautti.d 
, Chariionnet closes a career -of singular devotion tw- 
technical ideal.* Bom at Besan 9 on in 1839, am 
, trained'at the Ecolo Polyteohnique, he left tha 
'( Institution (1861) well-equiiiped for pioneer resnare 
■(■ work. ' ■ 

Early investigation of the absorption of ultra-viole 
light by growing plante, and an extension to huma: 
physiology in connexion with diseases of the oyt 
brought him into contact with the Biological Sohooi 
and there is no doubt that the well-known work oi 
Pasteur on the silkworm fixed his attention and 
(iirected his imagination in the lino of what proved to 
' be his life work. 

The great I^aumur, as early as 1734, in a work on • 
the natural history of insects categorically forecasts:' 
the .possibility of “Artificial Silk,” There appears 
, to have been no result from this until 1855, when, a 
certain Audemajs of Lausanne patented the manufac¬ 
ture of a product which he calls “Artificial Silk.” 
This appears to bo based on a curious mixture of 
cellulose nitrate and caoutchouc, but no result of this 
1 inventiejn can be traced. 

Ohordonnet, it appears, worked in the period 1878- 
18W, in which year ho deposited with the Academy of 
Sciences a pli which is a specification of the 

definite invention,, even of the details of projection; 
, 0 ^ his collodion through, an orifice of 1-IOmm. 
diipension into a bath of water which solidified, fte 
thmad. He describes .the silky aspect and indica*^' 
the tenacity of thread in terms of breaking strait^ 

. 30 kilos, per sijuare mm. of section. ' 

Follouring tl^in the Exhibition of 1889, in the. 
machinery section, Chardonnet organised a practical 
demonstration of the manufacture, for which he 
received the Grand Prix. . With the increasing 
recognition of the possibilities of the invention hiS; 
friends of Besancon induced him to identify the new; 
industry with his birt hplace, and the necessary capit al 
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March 8,1924' 


I'r. W. C. White hhs died of illness contracted 
'""I'! years ago whilst erecting' an oil-extraction 
i'bnit, in Bombay, During the war, Dr. White, who 
■'.'‘■ an authority on shale oil, did valuable work at 
(jretna Munitions Ewtory. 


for tfie pioneer factory was'fouiid by local financiers. 
Kom this date onwards the development of the actual 
industry was rapid, and the oompany reached in 1900 
a position of very great financial success. 

As is well known, the production of thread from 
cellulose nitrate is associated with exceptional 
difficulty, and thg success of the Chardonnet group 
in overepming these difficulties rather encourtmed 
inventors to explore the possibilities of the altem^ve 
8(ilntioiis of omlulose aerivatives. The subsequent 
history of the matter which was rather in favour of 
the cuprammonium product, apcl later, still more in 
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favour of the product made from viscose, are matters 
of common knowledge. 

The recognition of. the pioneer work of Chardonnet 
has been world-wide. In this country the definite 
recognition of this achievement is in the award by 
the Society of Dyers an<i Colourists (1914) of the 
Perkin Medal. , Chardonnet was the recipient of 
many other honours ; he w'as elected Member of the 
Institute in 1918. 

As stated in our opening words, this is a career of a 
typical “ genial ” inventor, not a mere empiric, but 
of a student .seeking by the strict methods of science, 
to realise a technical ideal. 

Chardonnet died at the age of 84, and within a few 
W'eeks of his death filed a new patent for a mechanical 
improvement of his spinning apparatus, for which the 
drawings were prepared by his own hand. It is clear, 
therefore, that in this case the e.xtraordinary difficulty 
of his career, only known to those who are aware of 
the inner history of “ Artificial Silk,” in no sense 
impaired his faculties. 

The writer had only occasional personal contact 
with Chardonnet, and therefore cannot speak further 
than of the impressions so obtained, which were those 
of a genuine enthusiast, great clarity of vision, and 
entirely honest. In Hilaire de Chardonnet we cordi¬ 
ally recognise a type of pioneer peculiarly French, 
and as in other notable instances Franco sows the 
seed and raises the tender plant against enormous 
difficulty, preparing the larger harvest perhajis for 
those who come and follow after. 

C. F. CROS.S 


EXPLOSIVES AND THERMITS 

By A. MARSHALL 

• 

An explosive has been defined as a .solid'or liquid 
substance or mixture of substances Which is liable, 
on the application of heat or a blow to a small 
portion of the muss, to be couvei-ted in a very 
short interval of time into other more stable sub¬ 
stances largely or entirely gaseous.’ Tliere are 
some apparent exceptions to this definition. It has 
for instance been pointed out by A. Slingervoet- 
Ramondt* that a mi.xture of aluminium powder 
and potassium chlorate behaves as an explosive and 
that silver acetyUde detonates when igniW although 
the reactions give no gaseous proiiucts : 

2 Al-fKC 103 =Al, 0 s+KCl 

C2Agj-2C4-2Ag. 

A mi.xture of magnesium powder and potassium 
perchlorate has lndei!d been used on a considerable 
scale in the British service under the name of 
Ophorite as a bursting charge for incendiary shell, 
smoko bombs, etc.^ It has however been showix 
by J. Eggert and H. Schimank that the destructive 
effects produced by silver acetylide are due to the 
presence of impurities such as silver nitrate and 
silver oxide.* When prepared h^iafesing acetylene 

* A. Marshall, “Explosives,” 2n<l 1. 

1917. 544. 

*A. Mai-shall, “ Dictionary of 1920. 

‘Ber., lais. 61, 454. Z. Elektr^mK:i 1918, 213 ; Z. i/ra. 
Schies«-u. b'prcngslofftv., 1918, lib^llT, 153, 287. Also 
W. Brieger and H. fichimank, ibii 


into a solution of silver nitrate in nitric acid the 
acetylide may contain as much as 43 per cent, of 
the nitrate and the product is as violent as silver 
azide and more so than mercury fulminate, and the 
evolution of gas is ahnost-as great. If made by 
passing acetylene into an ammoniacal solution of 
silver nitrate the acetylide is much purer but even 
then contains some 14 per cent, of oxide, and the 
effecits are much smaller. These effects are therefore 
due to the evolution qf gas by the impurities intensi¬ 
fied by the extreme rapidity of the reaction. 

The comparatively mild explosions of mixtures of 
chlorates -and xxorchloratcs with such metals as 
aluminium or magnesium appear to be due to the 
evolution of gaseous o.xygen. A proper investigation 
of these apixarent exceptions therefore only confirms 
the accuracy of the above definition of an “ explosive.” 
It should, howeyer, be borne in mind that it is 
possible to have an explosion even when no explosive 
is present. An exxilosion is said to occur whenever 
gas or vapour expands or generates pressure with 
sufficient violence to produce a loud noise. So one 
may have an e.xplosion of a cylinder of compressed 
gas, a steam boiler or a pneumatic tyre, or again of 
a mixture of air and a combustible vapoxir such as 
that of petrol. 

Schimank has defined a thermit as a system which 
is capable of undergoing an endothermal chemical 
reaction with great or comparatively great velocity, 
•without giving gaseous end-products.® Pure silver 
acetylide would therefore bo a thermit, but the 
ordinary product contains impurities which convert 
it into an explosive. It is evident that the reaction 
spreads through a column of this substance ■with a 
speed equal to that of the ordinary detonating 
explosives, that is several thousand metres per 
second. The thermits of commerce, such as a 
mixture of aluminium powder and iron oxide, react 
■with a much lower velocity, probably only a few 
metres per second. If they were rapid there would 
generally be a sufficient proportion of gas-forming 
impurity present to convert them into explosives. 
With a slow mixture the generation of gas is too 
gradual to oaxiso an explosion and the consequent 
seattorhig of the material. A better definition of a 
thennit would therefore be ” a substance or mixture 
capable of undergoing axi endothermal reaction 
■with sufficient voiooity to prevent the reaction 
dying out, without giving off sufficient gaseous 
products to scatter the material.” If the velocitv 
of reaction be of the same order as that of a higli 
explosive and the material be not specially pure, 
it will in most eases behave as an explosive and 
not as a thermit. 

‘ Z. ges. Schiess-tt. Mprengetgffw., 1918, 13, 158. 


IVof. H. Carmichael, for 37 years a consultinf.' 
chemical engineer in Boston, Mass., and before thni 
professor of chemistry in Iowa College, died recentb 
aged 77. He was the originator of processes for 
handling copper ore, and for making boards fron: 
wood pulp. 
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THE MECHANISM OF MOLECULAR may imagine 

ACTIVATION occur only a 

By R. G. W. NORRISH, B.A. momentum e: 


It is now generally admitted that, in order to 
explain the high temperatuie-ooefficient of chemical 
reactions we must have recourse to some hypothesis 
of molecular activation, such as that originally 
suggested by Arrhenius.^ According to this view 
only a small percentage of the molecules of a reacting 
substance are in a reactive state, and become so by 
the absorption of a certain quantity of energy. 

It can easily bo shown that such an hypothesis 
leads to an expression for the temperature coefficient 
of a reaction, 

■I'.t = e::(!kdi9i.+zdf 

*‘2 R At, tJ 

where k, and kj arc the velocity constants, at absolute 
temperatures T, and Tj differing by 10“, and q,, 
qb, etc., are the energies of activation per gram 
molecule of each molecular species, termed by 
McG. Lewis the critical increments of the substances. 

It should be noted that if a molecule becomes 
activated in stagM, then the q measured from the 
temperature coefficient will be that referring to the 
slowest of the processes of activation proceeding. 

Many attempts^ have been made in recent years 
to provide a universal theory of molecular activation 
on the basis of the absorption of temperature radia¬ 
tion in equilibrium with the system, in terms of 
quanta, The authors of the radiation theory write 
q--=NhV 

where V is the frequency of the active radiation, 
N the Avogadro number and h Planck’s constant. 
Prom a knowledge of the temperature coefficient of 
a purely thermal reaction it is thus possible to 
calculate the frequency of the activating radiation. 
The substance in question should thus show an 
absorption band in the region of the spectrum 
corresponding to V, and the reaction should also be 
])hotochemically accelerated by subjecting the react¬ 
ants to light of tho I'oquisite wave length. Neither 
of thc.se predictions have in general proved true, 
though there is no reason w'hy the radiation theory 
in a restricted sense should not continue to be 


may imagine reaction between two molecules td 
occur only after a collision in which a minimum 
momentum exchange has been effected. This would 
mean that a minimum force of distortion must be 
exerted between the colliding molecules before 
reaction could occur, and it follows from the mathe¬ 
matical treatment that the work done during the 
exercise of this minimum force of distortion is eqtta] 
to q, tho critical mcrement of the reaction. 

Tncre Ls, however, one point which requires 
mention,* namely, that it follows as a mathematical 
necessity, in order to preserve the Maxwellian 
distribution of velocities, that energy absorbed in 
the activation of molccuhss, either from tho kinetic 
energy set free on collision, or from the kinetic 
energy of vibration, should take an appreciable and 
calcmable time to pass from the one form to the 
other. This time is equal to or greater than the 
so-called period of relaxation, and its existence 
wanis us that we are dealing here with som(!thing 
outside the Newtonian mechanics. It is probable 
that at this point, that is in the transfer of energy 
from the outside to tho inside of the moleeule, the 
quantum relationshq>s of the atom enter in. 

Upon this kinetic theory of aedivation we may 
regard the catalytic effect of such substances 
as water vapour, ammonia, polar surfaces, and 
solvents in general as a preliminary weakening of 
the molecular system of the reacting substance, 
effected by close molecidar association, and thus 
rendering lower the value of tho critical increment 
of activation necessary to render the molecule 
completely unstable. 

An example'' of this is provided by a mixture of 
ethylene and bromine, which when dried and placed 
in a ve.ssel of non-polar paraffin walls reacts only 
extremely slowly at 0° €., whereas at higher tem¬ 
peratures, when an appreciable niimber of favourable 
impacts occurs, it reacts in spite of these conditions 
at much greater velocities. When, however, the 
gases are damp, or polar w'alls of stearic acid are 
substituted, the velocity of combination at 0° is 
very great, the critical increment of activation, 
having been lowered by the catalysts so that mole¬ 
cular colhsions of much low'cr momentum exchange 
are now favourable. 


regarded in tho light of a w'orking hypothesis. 

Wo will now consider briefly an alternative method 
by which the problem of chemical reactivity may bo 
attacked, which may be termed the hypothesis of 
kinetic activation. 

A calculation of tho increase in number of molecular 
collisions per second with temperature, has shown it 
to be totally inadequate to explain the high tem- 
IKjraturo coefficient of a reaction. If,* how'over, wo 
I'cgard only those molecules of tho substance which 
have a kinetic energy of translation exceeding a 
ut^rtain limiting value, as being potentially active, 
we obtain an expression for tho temperature coefficient 
of the right form, since their number increases 
exponentially with temperature. Thus we may 
imagine the molecule of phosphine to decomjKise 
when the energy of its rotational degree of 
freedom passes a certain limiting value. As a 
parallel conoeption for a bi-molecmar reaction, w'e 


It would seem that the Idnetic and the radiation 
theory of molecular activation are together sufficient 
to cover the broad field of chemical reactivity, and 
they are by no means mutually exclusive ; indeed, 
there would seem no reason why both processes 
should not at times be simultaneously operative in 
the same chemical reaction. 

That molecular activation, whether kinetic or 
radiational, takes iilace iri terms of quanta seems 
extremely probable in view' of our modem know¬ 
ledge of atomic and molecular structure, and if w'o 
follow G. N. Lewis* in regarduig activation as the 
displacement of the bonding electrons of the molecule 
to higher quantum orbits, it follows as a mathematical 
necessity. Thus it follows that there there must be, 
some undiscovered process by which the external 
energy of vibration or coULsion is transferred in 
terms of quanta to tho interior of the molecule, a 
process which occupies an appreciable period of 
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tiiUG iilreacly referred to a-bov6 as ei^uai to or greater 
than the “ period of relaxation.” With activation 
by radiation the process is presumably instantaneous. 

In view of this reasoning it is of interest that 
exj^rimental evidence is now available to show that 
activation is a quantum phenomenon. In our 
study of the various reactions wliich sulphur under- 
^th hydrogen and with oxygen, Dr. Kideal 
and I have shown that in all cases the critical 
..increments of activation of the reactions are 
the simple multiple of a constant quantity which 
may be regarded as the critical energy required to 
displace one bonding electron of the sulphur molecule 
to the next higher quantum orbit. 

The values of the critical increments found for 
the vaiious reactions investigated are shown in the 
aCcOippanying table, which is taken from our paper 
Oil Tpe Conditions of Reaction of Hydrogen ivith' 
Sulphur, Part IV ” {loc. cit.). 


There is evidence (discussed at the end of diirC 
paper on the reaction of sulphur with oxygen) td '! 
suggwt that the ^phur in the A and B surface 
relations, at least, is activated by mo)eculaf collision' 
alone, so that if it turns out that the wave 2745 A.U. ‘ 
is the photochemioally active agent, as seems likely,' 
we shall have obtained evidence that the sulphur 
atom, whether activated by collision dr by radiation, 
always requires a critical increment of activation 
which is some multiple of a constant value, a multiple 
de^riding upon the number of bonding electrons 
which require elevating to their higher quantum 
orbits. 

For example the activation of the molecule S:;8 
involves the displacement of four bonding electrons, 
a ;prooess which may be identical with dissociation, 
while the activation of the molecule (I) involves the 
displacement of but two, eleotgrdns, to give th# 
broken ring (II), 


Rfttictioii 
s+Sg) gaseous 
jOLi+S surface .. 
J(Sg-**2S) gas dissoc. .. 
Liq. S-^S, gas .. 

Latent heat at 310“ per 
mol. Sg .. 

Allotropic change of 
liquid S. 

0|*f S surface A. 

0|-fS surfiwo B. 


Toinp. 

coeff. 

2-19 

L48 


Critical 

Incre* 

menfc Number 
at 300“ offroo 
or heat stilphur 
of reaction bonds 
por 

gm. mol. 

» c cals. 

^ 1.400 
20.700 
50,000 
28,000 

23,200 


s ■ ■ s 


s 


pro¬ 

duced 

x2s=n 

4 

2 

4 

2 


1-48 

1-48 

1’78 


26.750 

25.750 
.87,450 


Con¬ 
stant ■ 
—c/n 
cals. 
12,865 

12.875 
12,500 
14,000 

11,600 

12.876 
12,87ff 
12,480' 


s 


8 


8 S 

•‘s'- 

I 


S 

8 ■; 8 

's ' s’ . 

8 : S*’ 
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In addition we have just found that the reaction 
between hydrogen and sulphur vapour can bo effected 
photochemioally by ultra-violet light, composed of 
the wave lengths given by the mercury vapour lamp. 

The critical increment 51,460 fmmd for the gaseous 
reaction i(2Hj-i-S 2 = 2 H,S) corresponds to an activat¬ 
ing wave len^h of 2762 A.U., a wave length which 
may therefore reasonably be expected to occupy 
the head of the absorption band of sulphur in the 
ultra violet. This point will shortly be tested 
experimentally. It may bo mentioned that there 
is a fairly strong line in the mercury vapour spectrum 
at 2745 A.U., which will account for the photo¬ 
chemical activity of mercury vapour ultra-violet 
light, found for the above reaction. At the'same 
time strong lines exist also at 2636 and 3127 A.U., : 
bracketing this supposedly active line, and since 
the absorption band of a vapour usually has con¬ 
siderable breadth, these may also be absorbtd by the 
sulphur, ivithout necessarily contributing to the 
photochemical reaction, which is probably extremely 
selective in character.* 

author has 
Uio absoiption 
potoi (Proc. Rmf. 
n for Sg vapour 
from wavo 
A.U. showing tine 
struotui^ and having ite h©M at 2665 A.U. in closo ngroo- 
with fih© pi^ictions of tho above work. 


• Since writing tho above the attoi. 
been drawn to tho work of J. I. Grah 
epectrum of sulphur vapour in tho ul 
SoG., 84A, 311). The absorption apoG 
wae obtained, and consists oi a bond 
l&agth 3416 A.U. to wave length 26 


The lormer of these processes involves a multiple 
of 4, while the latter involv'es a multiple of 2., 

A further piece of evidence seemingly in favour of 
the conception of kinetic activation occurring in 
quanta has recently been advanced by Olson arid 
Storch,* who subjected a miTcture of nitrogen and 
hydrogen to an electron stream. Reaction com¬ 
menced only when the activating, electrons reached 
a certain minimum velocity, and thereafter as the 
velocity of the electron stream was increased the 
reaction rate increased by a series of jumps pro¬ 
ducing a stop-like curve. The experiment^ facts 
seem to indicate that the nitrogen becomes activated 
by electron impact when this reaches a minimum 
value and that as tho violence of the electron impact 
is increased, the intensity of the activation of tho 
nitrogen molecule increases by a series of jumps 
corresponding to the' absorption of an integral 
number of quanta for a given collision. 

Further experiments of this relatively simple 
nature should throw mud) light on the absorbing 
problem of chemical reactivity which appears to 
be becoming slowly bound up with the wider 
problems, of quantum dynamics. 

'Zeit. Fhysikal. Chem., 1889, 4, 226; 1889, 28, 317. 

= Papers by W. C. McC. Lewis, J. Chem. Soc., 1914-1922. 
Pornu, Abe. Chem. ISoc. (ii), 1919, 177. General discussion 
by Faraday Society on tho Radiation Theory, 1922, 17, 546. 
T-.arlier papers by Trantz, Z. Wist. Photochem., 1906, 4, 16o, 
and Kroger, Z. EUctrochem., 1911, 17, 463. 

> Sutton, Phil. May., 1014 (VI), 28, 798. Todd and Owen, 
.6 k/., 1919, 37, 220. Lindomann, Trans. Farad, tSoc., 1922, 
17, 646, 

'Lindomann, ibid. 

‘Norrish, J. Chem. Soc., 1923, 123, 3006. 

' G. N. Ijewis, Valence, Chemical Monograph Series, p. 152 

’Norrish and Rideal, J. Chem. Soc., 1923, 123, 698, 16s:. 
3201. 

• J. Amer, Chem. Soc. (XLV), 1923. 1605. 



Mar, Socntir, or Ckbjiioai iNDnsTdY, Blasgow Sec. ', 
tion, E&gineers’ and Skipbnilders’ Institute, 
38, Ebnbanfc Orescent, at 7.15 p,m, " The , 
Inflapnca on Chemistry of ;B>^nt .Knov>, 

; ledge ffainid, hf Atoniio Sti^tur#^''^^^^ A. ' 
Oranston, I>.So.> . ; ', ^ 

Mar. 31. ItoTAt, Sqpjbit: OF Art/, Johiv^ Street, A.delphi-, 

If/.C. 2 (CoBb Ijecture), at 8 p.m.. , “ Certain;, , 
• . Fundamental Problems In Photo/taphy’’ (lec- . i 
turn'U,), by l?r.'T. Slater Prioe; ' 

Mar. 31. Society of‘ tSigMicAii iNncSisT,- 7j<5ndon Section, 
with Institute of Chemistry, london and South-... 
■Jiastorn CourMes Seclltm.—Joint Meeting in’ 
the Mali of. the Jnatitntion of Mechanical, ' 
Engineers, Storey's Gate, 8.^W.'1, at 8 p.m,, 
when the following cinematograph films relating 
to'chemical industries will be shown, by tho^ 
kind permission of Mr. W, J. tl. Woolcock,; 
O.B.E,:--(!) “Coal'.and its Products”; (2)’ 

“ Heavy Chomieala.” 

.tpr, 1. Hum. Chkaucai. and Enginbkbino Society, Hull 
Photographic Society’s Rooms, Grey Street, 
Park Street, Hull, at 7.4S p.m. "The Con- ■ 
stitution of Goal,” by A. R. Wariics. 

,\|ir. 1. Manchester Literary and PnitosopHrcAi. 

, Society, 38, George Street, Manchester, at 6,.3() 
p.m, “ Ph.V8icaI Re.seareh in the Cotton In- 
^jistry," by Dr. A. E. Oxley, M.A. 

.\|,r. 2. Society OP Public Analysts, Chomica! Society’s 
Rooms, Burlington House, Piccadilly, W. 1, at 
8 p.m. (1) “ The Routine. Examination of ’ 
Dairy Products, wRIf Special Reference to the 
Mojonnicr tester,” by'L. H. Lampitt, E. B. 
Hughes, and M. Bogod. (2) A Report on the. 
World’s Dairy Congress held at Washington, 
D.C., U.8.A., by J. Golding, D.8.O. (3). 

“Experiments on the Absorption of Copper 
following the Consumption of Vegetables con¬ 
taining Copper Sulphate,” By J. C. Drummond, 

M isa M. G. Palmer, and Mias D. K. IVright, 
(4) “ Dotcrnii nation of Sugar in Drino by moans 
of Fchling’s Solution with Methylene Blue as 
Internal Indicator,” by J. H. Lane and L. 
Eynon. (5) “ Attempt to extend Mitchell’s 
Coloriniotric Method to the Catechol Tannins,” 
by Miss P. H: Price. Informal dinner has been 
arranged at St, James’s Restaurant, 178, Picca¬ 
dilly, W. 1,' at 8.30 p.m, , ^ 

\|>r. 2. Institution of Civil Enoineers, Great George 
Street, 8.W. 1, at 6 p.m. “The Manufacture 
of Solid-Drawn Steel Tubes,” by Engineer- 
Captain J. A. Richards, R.N. 

A|n. :1. The Chemical Society, Burlington House, Picca¬ 
dilly, ,W. 1, 8 p.m. “ The Tautomcrism of the 
Dyads.” .Part If. “ Acct.vlene and its Halo¬ 
gen Derivatives,” by B. H. Ingold (Ushcnvood). 

“ The Potassinm Salts of Phenolphthalcin,” by 
H. Bassett and D. J. T. Bagnall. “ A Phase- 
rule Study of the Ciipro-, Argento-, Auro-, and 
Tliallo-Cyanides of Potassipm,” by H. Bassett 
and A. 8. Corbet. “ The Hydrolysis of Potas¬ 
sium Ferrieyanides and Potassium Cobalti- 
cynnide by Sulphuric Acid,” by H. Bassett and 
A. .8. Corbet. ,, v, 


ANNUAL GENERAL MEETING, 1924 
■ .July 9~12 

PATRON I H.M. THE KING v “5 

Preliinlftary information re|!arding this meeting;" 
wan given on p. 309 of Chemistry and Industry iorii 
March-ai. 

A proj^ammo will be issued shortly. ’ 

Meiiibers are asked meaiitimo to note that thd’" 
railway companies in Great Britain (except the 
Metropolitan and London Electric Railway Com¬ 
panies) have agreed to issue tickete at the ordinary 
single fare and one-third for the double journey to 
’passengers travelling to attend the meeting. The 
tickets ^ill be available from July 8 to 14, 

C^ieiAL NOTICE 

ANNUAL REPORTS OF THE PROGRESS OF APPUEp 
CHEMISTRY 

The eighth volume of these Reports is now ready 
and copies are in course of bemg despatched to 
purchasers. 

Pull particulars regarding the above and preceding 
volumes will be found on p. xiii of the Advertisement 
Section of this issue. 

UST OF MEMBERS EUiCTED, 

March 14, 1924 

(continued) 

Nagfli, Professor Yuzaburo, Dept, of Applied Chemistry,' 
Faculty of Engineering, Tokyo Imperial University, 
Tokyo, J.Tpan. Professor of Applied Cliemistry. 
Pozai-Escot,Professor Matins E., c/o Soeiedad Quiinieo' 
Industrial “ Limn,” Lima, Peru. 

Ratz, Roswell D., c/o Dominion Tire Factory, Kitchener, 
Out., Canada. Technical Superintendent. 

Savage, Joseph, 111, Greenway Rond, Runcoi-n. Chemist 
and Works Manager. . : 

Smcllie, Peter, 13, Dean Park Crescent, Edinburgh. 
Chemist. 

Smith, Thomas A., c/o J. E. Pearse and Co., 88 to 94, ' 
OverstoUc Road, Northampton. Technical Chemist.' 
Somerville, Percy G., The National Benzoh? Association,; 
Wellington House, Buckingham Gate, London, S.W. ; 
Secretary. .ji. 

Taylor, Thomas, 2a, Hartington Road, Buxton, Derby-' 
shire. Director of Clicinicaj and Colour Works. 
Weiss, Morris L., 441, Riversido Avo., Newark, N.J.. ' 
U.S.A. Research CSiemist. V 

Wait, F. G., Mines Branch, Dept, of Mines, Sussex 
Street, Ottawa, Canada. Chemist. 

Wilkie, Arthur L., 2, Osborne Street, Sherwood, Nbtting-.; 
ham. Analytical Chemist. 

DEATHS 

Bentz, Ernest (elected IfffiO), of Westwoodside, Wilbrnham, 
Road, Manchester, S.Sv, Technical Chemist. On 
February 20, 1924. 

Chambers, Edgar V. (elected 1920), of The Manso, Light- 
cliffe, "Yorks, Chemical Engineer. In July, 1923. 
Mansfield, John F. (elected 1916), of Riverview, Devon- 
port Avenue, Hessle, If^tks, Chemical Manufacturer. 
On February 15, 1923. . 
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BIRMINGHAM AND MIDLAND SECTION 

Tlio annual general ineetmg was held at the 
Birmingham Ihiiversity on March 18, I)r. E. B. 
Maxled presiding. 

Mr. George King (hon. seorc^tary) announced that 
the following officers had boon elected for the ensuing 
year :—Chairman, Prof. G. I’. Morgan, D.Sc., P.B.S. ; 
vice-chairmen, Mr. P. R. O’Shaughnessy and Dr. 
D. F. Trvi.ss ; hon. secretary and trea.surer; Mr. G. 
King; Committee, G. H. Blenkam, S. A. Brozicr, 
W. A. S. ('aider, W. T. Coilis, W. C, Davis, A. E. 
Johnson, A. W. Knapj3, Dr. A. Parker, Dr. E. B. 
Maxted, C. AVat.son, Dr. W'. Wardlaw, C. E. Wood, 
Dr. T. .1. Murray, J. C. Mann and L. M. Jones. 
The nmeting approved the election of about a dozen 
aasociate members. 

'I’he following papers were then road :—(1) “ The 
Pennentaiion of Cacao ” by A. W, Knapp, .B.Sc., 
and (2) “ The Relation of the Theobromine (Content 
of Cacao to its Pcrnientation ” by A. W. Knapp 
and R. V. Wadsworth. 

Mr. Knapp pointed out that there was jio com¬ 
plete account of what precisely happened in the 
fermentaiion of cacao. Many planters could pro¬ 
duce the kind of bean that cocoa manufacturers 
required, but the former had neither equipmemt nor 
the scientific training necc.ssilry to carry out success¬ 
ful exyierimcmts. Manufacturers definitely preferred 
fermented cocoa to unfermented c(x;oa. An attempt 
to find out when the theobromine first w'ent into the 
.shell of the bean .show'cd that it began within 
24 hours, but there was a sudden increase between 
48 and (iO hours. Washing the beans did not appear 
to affect appreciably the theobromine content of 
shell or nib, a conclusion which, in respect of cacao 
shell, was contrary to the expectation e.xpressed 
by ono of the authors in a previous paper. They 
were aati.stied from an examination of the cocao 
beans of commerce that theobromine passed into 
the shell during fermentation. Theobromine, free 
and combined, existed only in the cotyledons of the 
fresh cacao bean. The skin of the fresh bean was 
practically free from theobromine. As fermenta¬ 
tion proceeded the temperature was high enough to 
kill the bean, and at once the liquid which per¬ 
meated tlu! bean contained theobromine. Thus theo¬ 
bromine passed into the shell, so that it was usual 
in a well-fermented bean of the “ forastero ” tvjre 
to find from ()-8 to 2-98 per cent, of theobromine in 
the dry shell, practically all of which had come from 
the cotyledorLs. Hcnci! the longer the fermentation, 
the less theobromine would be found m “ nibs.” 

Dr. Maxted asked for information on the uifluencu 



l)erature, neither was he aware of an artificial prodm 
comparable with the real article. The importance < 
aeration in the fermentation procep could not b 
over-rated. Ho knew of nothing that contratlicto 
the theory that theobromine might exist as a tannatc 

YORKSHIRE SECTION 

On March 17 there was a good attendance t 
to hear the president of the Society, Dr. B. I. 
Armstrong, P.R.S., deliver an adilress on “ Some 
Problems in the Chemistry of Fats and Oils”; 
Dr. L. L. Lloyd in the chair. 

The feature of the address which marked it 
throughout was the skilful manner in which the 
facts and the most recent theories were knit together 
to make a connected whole. The great difficulties 
in manipulation were touched upon, and the speaker 
ex])lained why tlio chemistry of fats and oils was in 
such a backward condition, notwithstanding their 
very great importance in industry. The address 
does not admit of condensation, but its scoxas will 
be gathered from the subjects treated, viz., the 
nature of the fatty acids, unsaturated and saturated, 
and their glycerides, the structure of the fats, the 
Hardy-Langmuir theory of the oil film, crystalline 
structure with Bragg's results, and the hydrogenation 
of fats. Certain biological questions were also 
treated. 

The president suggested that some University 
should be cquqjped with the necessary accommoda¬ 
tion and funds to carry out the laborious re.soarch 
needed to elucidate the many j)roblems .still awaiting 
solution. 


BRISTOL SECTION 

On March (i the annual general meeting was held, 
and the following officers were elected for the coming 
session:—Chairman, M. W. Jones, Esq. ; Vice- 
Chairman, Prof. P. Francis ; Hon. Secretary, Arthur 
Marsden ; Hon. Trea.surer, M. W. Jones ; Auditors, 
Dr. Bywaters and F. J. Popham; Committee, 
Drs. Butler and Rixon, Messrs. Gray, R. Robertson, 
R. P. Littler, E. Lewis, C. J. Waterfall, D. T. H. 
Beaton, C. M. Watkins, E. J. Hohnvard. A hearty 
vote of thanks to the University, for the excellent 
facilities granted during the session, was carried 
with acclamation. 

At the ordinary meeting which followed, a paper 
on ” Fuel Economy (Questions ” Was read by Mr. H. 
Womersley, who discussed the x)roperties of the 
chief fuels and their use for raising steam, special 
attention being paid to the rates of combustion of 
coal from difVerent areas. Thus, with similar con¬ 
ditions, northern coals were open and quick burning, 
whereas Forest of Dean coal was medium and 
Somerset coal slow-burning. Detailed accounts were 
given of the modern ajrplication of high-pressure, 
sujierhcated, and exhaust steam, and it was suggested 
that in the near future factories using low-pressure 
steam would use exhaust steam from power stations. 
In conclusion the msulation of high-pressure main.s. 
reconling instruments for boiler plants, pulverised 
fuel and other jioints were considered, the paper 
leafling to an excellent iliscussion. 



^ toSTBY , ^ iUBtfeiX 


CHEMICAL SOCIETY 

meeting WM held on ITiursdAv 
Mareh when the President, Prof. W. P. Wynne’ 
re^ a con^atulatory address which the Councii 
had presented to the Ph^-siCal Society on the occS 
of the celebration of its fiftieth anniversary. Further 
announcements were to the effect that tL ArXv 
Lecture would be delivered by Prof. R. A. Millikan 
on June 12 mstead of June 26. and that the“tv 
Industry had kindly arranged for copi^ 
of the Report on the Progress of Applied ChemiSry 
to be available for Fellows of the cLinical Society 
at the reduced price of lOs. ' •^''eieiy 

The first paper was read on behalf of the author 
by one of the Secretaries am-nor 

The action of thionyl chloride on alizarin. By Albert 
ureon. ^ 

a statement previousl/ made, 
(jicccmoor 0 1923), that the action of thionvl 
(blonde on alizarm gives an isomeric form of the 
lalier sub-stance. The product is mainly 2-acetvl- 
a tzarm together with a small amount of unchanged 
alizarin, , and arises from the interaction of an un- 
.stablc) intermediate com])ouiid and the acetic acid 
used m recrystallisation. 

Dr. I. C. Austin then read the following paper •_ 

lloM^y dupersion of derivatives of tartaric acid. 

iufv.'A cSir 

formaldehyde on tartaric acid 
t«o corapoimds can be obtained, one of which is 
s longly doxtro-, the other laivo-rotatory. These 
were prepared and examined in order to obtain 
I Hither evidence on the nature of the dynamic 
isoim,rides which are present in aqueous siibtions 
el (1-tartaric twid of all concentrations (Lowry and 
.Austin, PM. 1 ram. Roy. Soc., A. 1922, 222,^249) 

(^f‘£ method by a mcxiification 

ot the methoii of i^bry do Bruyn and van Ekenstein 
iltec. trnv. Chun. 1902, 21, 313) was found to p™ 

'hllcrcnt concentrations. Its rotatory dispersion is 
«nuple. ,.e.. It is expressed by one torn of Drude’s 
r(|uatioii Dimothylene tartrate on the other hand 
IS .si rongly dextrorotatory but its rotatory dispersion 

for toe formulto are sujgcsted 

fur the latter compound. It is claimed tjmt the 

'iHuci r>fsi>crsion of tariaric acid 

IS (hie to an oscillation of the molecule between two 
< on i^irations, since this oscillation is prevented by 

livd^of ^‘y^oxylic groups, when deriya^ 

1 . of snuplo dispersion result. 

« file evidence which 

Uon lu^n^ i isomerism, the e.xplana- 

II ‘’^'omioal ni character. ^ 

iiMr 11 deprecated the practice of referr- 

I. ul ,n 1 isomerides of tartaric 

iiu cvticL ® ‘*®*’‘^a'tivcs as proven when there was 
I for such 

I" I rnl .^t^- j" with Dr. Kenyon, 

of retnrtr m which measurements 

y dispersion might be considered to point 


' 3ai 

to the existence of dynamic isomerism, but he had 

^hc^MF’^ ‘‘“y support for this view, 

hnrthcr, Mr. Hunter had recently shown that rotarv 

^sp^on could not, in the present state of knowledgJ 
be considered to possess any chemical Riimir;r.o^!!! 
whatever, and that in all proLb lity simple^^Sorv 
disp^rmon did not exist. Finally.'he Sd to Ice 
how X-ray tneasureraents of crystal structure could 
be considered in relation to rotatory dispersion 

m«ements m^e with a sub,stance I solE ” 
^ expression 

y(A—V + 4/(A^~V) when wi-itten 

Pi/("i . u“) + PiKvf^—v^) was similar in form to an 

calculations; it is 
thus not empirical, but has a definite physical 
meaning. He objected, therefore, to the ime'^of a 
yamtion such as [aj /A». 

for to.!^’ ««ked how the dispersion equations 

nio ‘l'^«^®«ves of tartaric acid S 

bwn caloulat^; it appeared that only two of the 
observatmns h^ been used for tfiis purpo.se He 

tortoft* *** M ‘^^'dence for the existence of boro- 
tortanc acid in aqueous solutions of boric and 

linc*<f”° ”'+{.*'1 supplemented, and out- 

Imcd a method dependent on change of ij„ of mixtiues 
of the acids whereby this might be aci'Cpfi^h^ 

foltliSg 

TAe dispersive potver of organic compounds. 

i dispersion in ' 

tartaric acid and its derivatives. By T M Lowrv 
and J. O. Cutter. ^ ' ^wry 


(o) Tira cryoscopic constant of carefiilly-purified 
formamide, meltmg at 2 - 2 ° is fi-ie” per CTiwn-mol - 
of urea m 1000 grams of solvent. P® Sr m mol. 

”) tartrate is uni- 

"P concentration of 

£ 5 I?" riTr ^ ® «^yo«>opic constant 

peing 5 18 The dispersion curves for etliyl tartrate 

cL£r strongly cLplox in 

(c) The molecular weight of ethyl tartrate in 

its normal vali^ 

at a concentration of about 20 per cent. In this 
range of concentration the rotatory power of ethvl 

InvorntT*^*^ propessive diminution of the 

iaivorotatory power of tlio ester. 

dextrorotations 

m naphthalene at 70 than in formamide at 20“- 
but It IS more strongly polymerised (50 per cent’ 
P®r cent, concentration), in this solvent at 

u i^^Pecature (Patterson) 

• ^ incompatible with Astburv’s 

view that the dextrorotatory component of tartSo 
acid 13 a single molecule, whilst the tevorotatorv 
component 18 a polymerido in which the struct^ 

^n part maintained. 

ftof. isiwy added that he was unable to see anv 
vahd objection to the use. from the point of view 



ij»2 

of rotatory powerj of an equation 'with one positive 
and one negative term. 

The discussion w'as resumed by Dr. W. T. Astburyt 
who said that Prof. Lowry’s remarks were directed 
againsf a misconception of his theory, and included 
the unwaiTanted assumption that the speaker’s 
views regarding tartaric acid w'cre applicable also 
to its esters. His own suggestion was that, granted 
that the dispersion is represented by the two-term 


. .. 

oxygen -was then introduce, and the'^' teaici^^t^^:: 
was measwred as before.; A third .admission • 
oxygen was sometirbes carried out in a similar 
manner> i- , 

The following are typieal results obtained with!, 
4-5 gm. of charcoal-at 18°, 1-209 O.C; gave 62 GaJl.j 
at 199°, 1-331 0 . 0 . gave 116 Cal. ; at 283“, l,-296 o.o. ■ 
gave 164 Cal.; and at4^“,0-593 o'.c. gave 2^Cal.? 
gm. mol. oxygen adsorb^. The heat, of adsorp- 


Drude equation arrived at by Prof. Lowry, the ;tion, decreases as suepessiye quantities of oxygen are ; 


. d-tenn is to l)e associated with the carbon nucleus 
.( (irregular tetrabedron) of the molecule, and the 
T-term Avith the remainder which is subject to the 
action of various cbcmical and physical disturbances. 
As an example of physical disturbance ho cited 
tlie force wliicli is brought into play during super- 
saturation and crystallisation. The crystal-structure, 
the stable .system towards ivhich concentration and 
•suporsaturation are tending, suggests that finally 
the f-roiatory parts of adjacent molecules link up 
and evolve a /-rotatory sj-stem which completely 
overpowers the dextro-nucleus. These arguments 
could not, however, be transferred bodily to the ease 
of another .sulistaneo such as the ester. The speaker’s 
suggestions were simply an attoinjit to find a basis 
for the two terms, assuming these to bo correct, in 
the case of the acid ; no sound general theory of 
anomalous rotatory dispersion exists. He was 
unable to ascribe any meaning to “ simple ” and 
“ complex ” dispor.slon ; the former indicated only 
that the dispersion appears “ simple ” withm the 
range examined and within the limits of experi¬ 
mental error. Finally, he regarded Dr. Austin’s 
arguments, intended to correlate borotartaric and 
m^hylenetartaric acids, as fallacious, since they were 
.based on the assumption that the methylene- and 
boro-groups are equivalent in their action on light; 
the point could be illust.rate(Lby reference to the 
isomoqihous d- and /- rotafory potassium and 
'ammonium sodium tartrates. 

* In reply, Dr. Austin remarked that Dr. Astbury 
had himseif suggested an alftrnative solution of the 
problem of anomalous rotatory dispersion as a 
corollary to his work on the X-ray examination of 
crystals. Dynamic isomerism still offered a better' 
explanation, since in the compounds described the 
4-carbon chain persis'ted, although with IsBvo- 
rotation. 

Mr. W. E. Garner de.scribed experiments on :— 

The heal of adsorption of oxygen by charcoal. By E. 

A. Blench and W. E. Garner. 

The heat of adsorption of oxygen on a purified wood 
charcoal has been determined over a rangq of tem¬ 
peratures from 18° to 460°, varjdng. degrees 


adsorbed on the charcoal. 

It is deduced that the heat of formation, of stable '; 
groups of carbon and oxygen atoms on the surface' 
increases with rise in the temperature of adsorotion. 
This is in agreement with the experimen'ts of-Bhead' 
and Wheeler on the ..thermal dissociation of the ; 
adsorption complex. 

Prof. J. P. Thorpe discussM:’ ; . 

lling-cihain tauUmerism. Part X. Inhibited tauto- 
merism. By F. Dickens, L. Horton and .1. P. 
Thorpe. 

When the sodium salts of the acids (I), in which’ 
the tetrahedral angle x is altered by making R, Ej 
represent cyc/oliexane. 


R 


\C<<' 

r/ ^cn 


.CH(CN)COjH 


R 


,,,CH(CN)-CO 


R,/ \c(:NH)'<i 

I ir 

dimethyl, and cyc/oheptane, respectively, are treated 
with mineral-acids, neither of the compounds (I) or 
(II) can be isolated, the only substances present 
being the acid amides (III) and the imides (I'V) 

R. .CH(CN)COjH R, .v 

R,-’^ ^CONHj Rj/ \co¬ 
lli IV' 


.CH{aN)-CO 


-NH 


of saturation of the cliarooal 
suspended in a platinum' 
heated at 900“ for two hb; 
cooled to the experimental 
quantity of oxygen was int 
above the charcoal, and the 
measured with a thermocou;^. 



The amounts of (HI) and (IV) respectively are : 
Gyc/ohexane, 100%, nil. Dimethyl, 70%, 30%. 
Cyc/oheptane, nil, 100%. 

The entrance of the mobile hydrogen atoms to 
form the free carboxylic acids (I) leads at once, in 
all cases, to the formation of the oximino-compoiinds 
(II), but tautomerism between these substances i.s 
inhibited since, on or shqstly after their formation, 
the oximino-corapounda undergo changes in two 
directions:— 

(i) If the deflection of the tetrahedral angle is 
sufficiently great, as in the cyc/ohexane series, tin 
amido-forra (V^) is quickly attained. 


The charcoal; 
Ipontainor, was 
f ’ high vacuum, 
' .ture, a small 
into the space 
temperature was 
’The gaseous pro- 


R 

R/ 




C(CN)-CO 


\c~~ 

NHj 

V 


■ o 


R 

Ri 


/ \ 


C(CN)-CO;H 


C;NH 


VI 


ducts, carbon monoxide and ^oxide, were removed 
■ 4nd analysed ; the gas pressure above the charcoal 
was reduced 'to. lO"’ mm., a Luther small volume of 


(ii) If the deflection is not great enough, tin- 
imide (IV) is obtained, as in the cyc/oheptane series. 

The amino-compounds (V) are, however, tinstabl-. 
and tend to pass into the isomerides (VlJr fa* whi< !i 





.. , .. 

Uy hyarb1j-8ea to the ScW aiiiito ^ ,': SOCIETE DE CHIMIE INDUffTt^U 
(III)’. The mixed products in the dimethyl series . ^ 4 . w t tin 

U therefore due to the changes proceeding in both -The Economic Group met on February 27,,.^ 

’ - ■ the chattmanship of Monsieur C. Drouete, diK»@h!,; 

: lurecuons. :4v>.i , . , , • / H 1 of the Indtotrial Property Section of the Minist#|?: 

The experimente supply, further proof ^hftt the of Commepoe, to hear a paper on “The General;! 
cyctoheptane ring is not umplanar.<< V ■ :r.,^ ’ Technique of Action” by Monsieur Otlefc, direo^'j 

The President congratulated Prof. Thorpe on the-“■"of the Intemational Institute of Bibliography trf' 
completeness of the Igirestigationa carrM out in ■ Bruxelles. Monsieur Otlet said that three ordei^j 
his wboratories. V, ^ 

y '■■t::':,:. 'f hamfes and had been elaborated uito independehti 

' bodies of doctrine ; the doctrine of administration, 

■ ■ y.'-"-y y >' • the doctrine of works organisation, and the doctrine 

of ’* documentation.” Many facts are common-to 
aU three, such as human co-operation in the works, 

: public services, and soientifio institutions, the grea^' 


BIRMINGHAM UNIVERSITY CHEMICAL 

SOCIETY _ _ 

Prof. F.B.S,, welcom^ Br. W.j . ^ replace routine and empiricism. There Was 

Aston, F.R.S,,. and recaUed lecturer s lo^or ;to ask in what measure these three doctrln©^>- 
association mth Sooietyv Br-^tott delivered a; in -particular ‘‘Taylorism” and the conception»^ 
lecture entitled .Atmmc Wights and Isotopes, elaborated by the International Institute of Biblio- 
end commenc^. w showing hw the oj^tence of gj-atiiy and Documentation, are of mutual assistance, 
isotopes modified Dalton s Mstulate that guch an investigation leads to the question, is it 

the same element we similar to one another and poggible to outline and elaborate a general technique 
equal in weight. The two methods by which tho- action in which should bo synthesised the data 
postulate can be tested exper^entauy are either principles of the three doctrines, thus forming 

l,y comparmg the weights of mdividual at^^^^^ . three parts of one whole 


by demonstrating that chemically identical samples 
of an element can have different atomic weights. 
The lecturer dealt with the method of analysis by 
means of positive rays, describing the apparatus and 
method of Sir J. J. Thomson and leading up to 
his own work on tho measurement of the mass 


Monsieur Jean Gerard followed with a papqr on 
“ The Organisation of a National Office of Chemical 
Documentation,” in which he attempted to shoW; 
that in chemistry the question of documentation was 
of enormous .importance. Amongst tho sources of; 


vveiu luov/u™.. T ™— , - Tl li I j estaDiisnmems, ana rne lecvurer suggesiea mo; 

isotopes indicated. The work on the attompted establishment of a complete office of chemical 
separation of the isotopra of neon by distitlation documentation comprismg seven departments.- Pure' 
iml the partial separation OTectorl by diffusion chemistry; apparatus, etc., for laboratory and; 
_wAi»A /ItQiTiiBCiAn liAvin.T.inTis fm»n the i . / \ ^ * x n _ ?__i __j _i i.. ' 


experiments were discussed. Deviations from the 
whole number rule among the elements were then 
considered. Hydrogen is the oldest known excejition 
and it has recently been shown that tin is another 
exception. Tin tetramethyl was used for this work, 
and It was shown that while the masses of the lines 
i.f tin were integral with regard to each otlier, yet 
wlien compared with the two strong xenon lines 
they gave values less than whole numbers by 2—3 parts 
in i(X)0. It is suggested that these divergencies are 


plant; fuels ; .metallurgical and mineral industries ; 
organio industries; agriculture and agricultural 
industries, and economic organisation, comprising 
sources, markets and legislation. Such a bureau: 
should possess a bibliographic card index, a collection ■ 
of documents, a collection of chemical standards of 
raw materials and manufactures, a collection of' 
samples, a list of research institutions, a list of- 
. manufacturers of products and plant, and a collecticm" 
. It is suggested that thMe_ lUvergencies we commercial information and catalogues. The : 

duo to the method of packing of the nucleus. The documentation would bo made up of cards referring. 
lecturer concluded with a discussion of the spectra ; ^ both general, special and occasional literature.: 
Ilf isotopes and gave an account ot the work of g^Qb an office, useful in every way, could only reach 
lironstod and Hevesy on the partial separation of o^j^pjete utility in a “ Chemistry House ” in which'. 
I the isotopes of mercury by distillation in mgh -wua. concentrated all the material and moral forces 

.\t. tho meeting held on March 17, ftir. K. D. associations of chemists and chemistry, thus 

Woi'mell, B.So., read a paper entitled lonwation 'corresponding to a programme under consideration; 


read a paper^enutied lonwawon 'corresponding to a 
in Non-aqueous Eolvents> The lecturer showw gocidto de Chiinie Industrielle. 

1 hut all liquids were capable of oonduoting an electric 

I niTcnt when suitable substances, were in solution. 

i'.vpes of conductance curves were discussed especially 

tor .solvents of low dielectric constants, e.g., sulphur 
lioxide, methylamine and, brommo, The relation 


!«’ 

Iiricfly 
til in and 
isilvation 


‘tween solvent power and dielectric constant was , March 12, WM theeentenMy of toe biitbi in 
riefly indicated. Tho connexion between linsatura- KSnijpberg, of Gustav Robert Kirchhoff, top pion^r 
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CHEMISTRY ANB INDUI^BY ;< 




CORRESPONDENCE 

A GERMAN SCIENTIST’S OPINION 

Sir, — In your Editorial of February 29, you profess 
yourself ignorant as to whether the majority of 
German scientists' still approve the actions, of the 
German Government before and during the World 
War. 

Although I do not count among the leading German 
scientists I am enabled by a long and laborious life 
in the service of chemistry, which has brought me 
into contjict with vorj- many coJleamics both at home 
and abroad, to inform you what is the current ophuon 
amongst people of my circle conceniing your way of 
thinking. 

Before I go into details I should like to put the 
following question to you. What would you reply 
if a German, before entering into an exchange of 
scientific ideas with you, demanded of you publicly 
to condemn the attitude of the British Gov'emment 
during the Boer War or before the World War, an 
attitude which thwarted William II. in his striving 
after peace ? I believe the reply would be that the 
matter need not he further discussed. We Germans, 
however, are well known to be always objective, and, 
as I cannot free myself from this national failing, 
I will therefore discuss your contention more closely. 

You say that between the French and Germans 
there are deep misunderstandings and opine that 
the guilt of those differences falls on the Germans 
as they hav'o invaded hVanee twice within the last 
sixty years. Apart from anythhig else, the choice 
of the last sixty yeans has been made much to the 
detriment of Germany. If you will kindly contem¬ 
plate a somewhat longer interval of time, entirely 
different grounds for these differences w'ould come to 
the suiface, groumls which are entirely to the dis¬ 
credit of the French. As regards the Gorman 
invasions of France, Me first took place as the reply 
to an insolent insA to our venerable monarch, 
who was to be challpiged in order tliat his exqiectcd 
defeat would strengthen the tottering French throne. 
The enemy is recognised to have been treated most 
humanely in that campaign and, unfortunately, 
was allowed to escape with very mild peace conditions. 
The second invasion was rendered necessary because 
Gennany had already palpable proofs of the fact 
that a number of jealous neighbours had banded 
together to carry out a .stroke against her, by which 
she would be economically and politically weakened 
sufficiently to be unable to have a further voice 
as a serious competitor in the counsels of the world. 
That Germany first of all finished off the weakest 
of the accomifiices in order to free the road to the 
most vindictive and dangerous adversary is, to my 
knowledge, a generally a^ied process when a harm¬ 
less passer-by is attaeka^hy robbers. Possibly the 
damaging of the foe ^i^t farther than wisdom 
counselled, but the d^tthge was well-merited and 
the authors must '*he, allowed extenuating circum¬ 
stances as the purjlbsh of the enemy plot was the 
economic jpin of ^j,jtoi(many. These facts are, of 
course repipsented Dy your Government and I^css 
in a light Ibd it is a case of opinion versus 

opinionT^which qi^he two. is the right one will 


be ascertained by impartial historic research. If 
the realms of science, however, it is not at all necessai^ 
to await this verdict, for a Peace Treaty has alreadj 
been concluded between the belligerents. It ii 
not a German custom to require of one of the com 
batants, after a treaty has been simed, that hi 
should explicitly condemn his attitude before anc 
during the struggle ; nor is this generally the case ii 
England. This demand can only be made of Ger 
mans. Why ? Is the Peace TVeaty not taken seriously 
in England either ? It certainly is not taken seriously 
by the most dishonourable of our enemies, as he acts 
on the presumption that it is binding on Germany 
only. It is true that ho signed it voluntarily but with 
the unmistakable intention of breaking it as soon as 
ho felt strong enough. When this was the case, he 
broke the Treaty, invaded Germany, drove thousands 
pf her inhabitants from their homos, imprisoned 
them and to this day carries out through his 
myrmidons the most revolting outrages against the 
property and liberty of the population of the occupied 
territories. No foreigner, able to judge objectively, 
who calls these facts to mind, will have the coinage 
to. demand of a German that he should disapprove 
of the actions of the German Government in the 
year 1914 in order to enjoy the privilege of being 
tolerated in an international assembly of scientists. 
Justice demands that, in the realms of science, 
politics should henceforth be mute 1 If the German 
scientists can conquer their feelings to the extent 
of forgetting the past and also the crying injustice 
which is stul being meted out daily to their com¬ 
patriots, it is a proof of self-abnegation which must 
suffice the scientists of all foreign nations as a basis 
of negotiations. We will then say to you, welcome ! 

I cannot hope that you will adopt this way of 
thinking. It is, however, tue idea animating the 
vast majority of German scientists who hope therefore 
that no obscure German man of science may be 
found ready to accede to your wishes. Such 
admission as you require would -surely bo used to the 
detriment of the German nation, which would have 
to pay in the last resort for such a dishonourable 
and shameless attitude.—I am. Sir, etc., 

Db. P. Fbitzscue 

Leipzig 

March 10, 1924 

QUALinCATlONT OF CHEMISTS 

Sib,—I wish to give my supjmrt to the remarks 
of “An Unqualified Chemist ” which apiiear in 
your current mue. 

I was the pupil of a public analyst (a Fellow of the 
Institute), and a fee of 200 guineas was paid when 
' my articles were signed. The laboratory in which 
I served my time was a regular “ pupil shop.’ 
There were about half a dozen pupils altogether— 
the number varied—and although I cannot say that 
no time was devoted to teaching theory, the amount 
of time so spent did not exceed one hour per pupil 
IKsr month! There was very httle encouragement 
given to attend evening classes or to obtain theoretica l 
knowledge otherwise. The only .qualification r^uireii 
of v A- projspective pupil, was the .powession ol 



,, AND INDUSTRY 

200 gbinfiai; tiiafe WM no cntwnoe examination ;favoui* of another embraning a still larger ciass of 
ijrhatsc^ver, and no consideration of one’s previous facts, ‘ Failing this, however, I see no reason for 
educational record. At the end of the three years abandoning it until evidence can be found that it 
one had to find a job elsewhere—if possible. is incorrect. 

Personally, I was lucky. About six months after With reference to Dr. Astbury's remarks I should 
the termination of m-y pupUship I obtained a job in like to protest against his contention that the 
a works, and now hold a responsible position. , rotatory dispersion of derivatives of tartaric acid 

By attending evening classes I have improved my has nothing to do with that of tartaric acid itself, 
theoretical knowledge and have gained the Associate- No chemist would quarrel with Mr. Austin for 
^ip of &e Manchester College of Technology in seeking to increase our knowledge of tartaric acid 
General Chemical Technology. Nevertheless, I am by examining its derivatives, and no one who has 
deniw admission to the Institute.—I am, Sir, yours studied rotatory dispersion can doubt that the 
faithfully, ultimate cause of the complex disjieraion of the 

Another Unqhalieibd Chemist ” esters and certain other derivatives of tartaric acid 

is the same as that of the acid itself.—I am, Sir, etc., 
Sib, —I can assure “An UnquaMed Chemist ” E. K. Wahker. 

that ho is not alone in his amazement at the fearful 



and wonderful ways of the Institute of Chemistry. 
It is not only those who have no degrees who are 
victimised. I, personally, am a Master of Science, 
am just .preparing to sit for the Doctor of Science 
(in Chernistry) and have been chief chemist to a firm 
P)f wtffld'Wide repute for seven and a half years. 
Presuu^ly because I gained my degrees by spare- 
time sttic^,. without attending day classes in a 
university, d;he door is closed against me unless I 
pass their exam. This I will not do. On the other 
liand, I know men without degrees, but with friends 
in high places, who have been admitted without 
trouble. Their qualifications are no higher than 
mine. Can it be that kissing goes by favour ? 

'I’here is so much tlissatisfaction with the Institute 
tiiat one feels it should put its house'in order before 
trying to dictate to the world who are and who 
lire not chemists. “ Who made thee a niler and a 
judge over us ? ”—^Yours, etc., 

A Chemist 

ROTATORY DISPERSION 


REVIEWS 

Sir, —^In the current issue of Chernktry and 
Industry there appears a review of a new book on 
clays and ceramic materials, which raises the question 
of reviews in general. I am not acquainted with 
this particular book, nor with its author, but think 
it unjust to the latter and unfair to your readers that 
a 700 page book should be dismissed with a few 
contemptuous lines. Those of us who have not 
ready access to on up-to-date scientific library are 
largely guided by your reviews in our purchase of 
new books, and we require information about the 
scope, arrangement and general treatment of the 
subject-matter, in addition to the reviewer’s con-, 
sidered verdict on the book as a whole. When the 
reviewer disagrees with the author, surely the reasons 
for such disagreement should be given. If the book 
in question is as, bad as jyour reviewer thinks it is, 
why mention it at all ? If ho wants to save us from 
spending 65s. on it, ho should fell us something about 
the book and give us some opportunity of judging 
for ourselves. Pontifical statements that a book is 


Sir, —I followed with interest the discu.ssion on 
rotatory dispersion at the last meeting of the 
(iiemical Society, but was deterred from taking part 
in if by the closure of the discussion consequent 
on the lateness of the hour. If therefore you find 
the following remarks of sufficient interest I should 
l)c glad if you would publish them. 

Dr. Pickard was very' insistent that no rigid proof 
of the hypothesis that tartaric acid and i^s esters 
rontnin djmamic isomerides with rotatory powers 
of opnosite sign and different dispersion had been 
liroiight forward. That must be admitted. Never¬ 
theless the hyqiothesis accounts satisfactorily for :— 
(u) the fact that the rotatory dispersion of these 
substances is undoubtedly complex and gener¬ 
ally anomalous; 

(f') the manner in which the dispersion curves 
vary with change of temperature, concentra¬ 
tion and solvent; 


bad are valueless. 

Another recent case which occurs to me, is the 
review in Chemistry and Industry (1923, 1013) of the 
now edition of Bloxam’s “ Chemistry.’’ Here the 
reviewer is so intent on proving that the book has 
not been thoroughly revised, that he states dog¬ 
matically : "... It is noteworthy that no mention 
is made of permutit as a water softener.” Had he 
taken the trouble to con.su It the index, ho would have 
found this reference, both under “ Perrautites ” and 
“ Water softening.” 

Such cases, fortmiately, al'c not frequent, but they 
do suggest that some reviewers should take their 
responsibilities more seriously.—I am. Sir, etc;, 

N. K. Smith 

168, Trent Boulevard, Nottingham 


CONTINUOUS CAUSTICISING AND CRESYUC ACID 


I') the fact that derivatives of high negative and Sib, —The attention of Mr. Wahnsloy and mvself 

high positive rotary power and (as far as can has been drawn to the possible ambiguity of a state- 
be determined) simple dispersion can be ment which appears in the abstract of our paper 
obtained. “Notes on Continuous Causticiaing and Creaylio 

•t is granted that these facts form no rigid proof. Acid,” which appeared in Chemistry <fc Industry 
"'"1 I would willingly .abandon the hypothesis in ; of March 7. The statement wM t^t “ There was 
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n6 advantage in obtaining tKe inflCxitnum causticity 
—’a causticity of between 85 per-cent, and 90 per 
cent, being ideal for the treatment of tar acids.” 
That, of course, only applies to a continuous process 
where all factors aiding rapid settling of the precipi¬ 
tate produced have to be exploited and in which 
regenerated sodium carbonate is recausticised.— 
I am. Sir, etc., 

R. F, Stewart 

Glasgow 

March 19; 1924 

HYDROGEN PEROXIDE AS A BLEACHING AGENT 

Sra,—I have read Mr. WoIkt’s letter in the last 
number of the Jcmmal. I did not see the report of 
the discu.saioii before publication. I know, of 
course, that hydrogen peroxide is used for bleaching 
gelatin. I intended to emphasise certahi difficulties 
connected with its use. The extract given by Mr. 
Weber from Bennett’s book indicates these also. 
They are : (1) Hydrogen peroxide is a poor bleaching 
'■.agent in acid solutions. (2) K used in alkaline 
solutions there is ’some danger of hydrolysis of the 
gelatin. (3) Gelatin acts as an anti-catalyst, and 
at the temperature at ■which gelatin liquors are 
bleached, much of the peroxide remains undecom¬ 
posed. (4) This residual peroxide, unless removed by 
means of a reducing agent, may cause a “ bubbly ” 
appearance in the dried cakes. I have such a sample 
before me as I write.—I am. Sir, etc., 

S. R. TrotxMan 

1, Regent Street, Nottingham 


PERSONAL AND OTHER ITEMS 

Sir William M. Bayliss, F.R.S., Professor of 
Physiology in University College, London, has been 
elected by the Belgian Academy of Medicine a 
corresponding member. 

Prof. H. von Halban has resigned his post as 
Conservator of the Chemical Institute of the Univer¬ 
sity of Wiirzburg. 

The Nichols Medal for 1924 was presented to Dr. 
C. A. Kraus, of Broivn University, at the March 
meeting of the Now York section of the American 
Chemical Society. 

The Iron and Steel Institute has awarded the 
Bessemer gold modal for 1924 to Prof. A. Sauveur, 
professor of metallurgy and metallography at Harvard 
University. ^ 

Hellutn In South Dakota. 

■ It- is aimounced that driUing in S. Dakota has 
revealed the presence of a high-pressure natural 
gas well which has the largest content of helium yet 
recorded. 

Explosion at Oppau. X ' 

The Times reports the exp1,c@ion of a gas generator 
at tho Badische Anllin und Soda works at Oppau. 
ilCpnaiderablo damage is reported to have been caus<^ 
and it is ’y^pught that parts of the works will have 
td :plp8e dtiwn fpr three months. 


Coal Output; 19M ■ 

, The Frraioh produoHon-of cofll In 192$ ihtJifeasM 
by 6,600,000 metrio tons, to 38,676,816 t:, a gain of 
roughly 20 per cent., due largely ■to Um! mines in 
the Nofd and Pas de Calais districts'^’■where recon¬ 
struction made great progress. In thepb districts 
alone the gain in production was nearly 6| million 
t., or 35-4 per cent. Still better results are recorded 
; for coke. Excluding coke d'Vens belonging to metal- 
lur^cal works, the production of coke at the mines 
has increased from 1,030,7561. in 1922 to 1,986,7351. 
in 1923, a gaiti of nearly 95 per cent,,, thM'gain being 
largely due to the mines of the Nord dStrict. ; A 
similar increase is shown in the pUtput of fariquet*es> 
viz., 147-3 per cent, -to 3,066,376 t. • ' 

Imports m 1923 comprised 26,26^,666 t, of coal 
and lignite (17,954,597 t, from Great Britain); com¬ 
pared ■with 22,384,126 t. in 1922 (12,098,927 .t. 
from Great Britain); coke, 3,628,398 t, in 1923, 
(384,101 t. from Great Britain), against 6,140',183 t. 
in 1922 briquettes, 776,267 t. Exports were, coal 
and lignite, 2,364,172 t.; coke, 496,398 t- and 
briquettes, 238,1161. Supplies of coke are approach¬ 
ing those of 1913, arid the new plant now under 
construction (cf. Che/m. <fr /nd. 1923, p. 794), ■will 
bring about still further improvement. 

CANADA i 

Waterpower 

Since 1900 when tho total installed horse power 
was some 160,000, water power development in 
Canada has been very rapid, and to-day the Dominion 
possesses nearly 3,000,(KH) operating h.p. and some 
21,000 miles of transmission and distributing system. 
The total value of water power production for present 
installation is estimated at over $83,000,000 per 
year. Out of the 3,000,000 operating h.p., no less 
than 900,000 h.p. is in the Province of Quebec, 
where there Ls an available total of 15,000,000 h.p. 

AUSTRAUA 

Radium mining 

The Radium and Rare Earths Treatment Co., 
Melbourne, is working some radium-bearing properties 
at Mt. Painter, in South Australia, where a shaft ha.s 
been sunk and some exploratory work carried out. 
The chief radio-active minerals on the property are 
torbemite (hydrated phosphate of uramum and 
copper) and autimite (hydrated phosphate of uranium 
andcalcium). Another property is situated at Olary, 
near Broken Hill. Mr. S. Daddow, of London, ha.s 
been appointed chemist to the company.—-(C^oa. 
Eng. and Min. Rev., Dec. H, 1923.) 

UNITED STATES 

Factory Explosion 

The daifr Press reports that an explosion,'“ pre- 
sumablv of TNT,” occurred on March 1 in the works 
of the Ammonite Co. at Nixon, near New Brunswif it, 
causing many deaths and casualties. The Ammonite 
Co. was manufacturing a fertiliser from the materials 
contained in TNT shells after the TNT hkd bet n 
extracted at the arsenal, arid it ia'supposed that some 
TNT left by error in the shot*” ''"’'“"d +.ba a-mirMinn. 



' BRITISH INDIA':. attract all interested in ortho-cliromatio v|^i 9 td 

Fl«»l Mtpwrwdum of the OtottiKinu* Crop «t IMJ-24 Ilford, Ltd., exhibited 

From ipformation bas^ wMtwrts'received frma mtersand illuM 

the three'^provinooa of Madraa, Burma aiid Bombay/> f^^ the making of plate- Many wej 

wlubh oompriM 09 per cent, of the entire growndnut. toown makers of photographic protlucts. pap^ 
areh of British Indm. the total yield is esSnated at. : »«4, were repre^nted, and the 

1.078.<K)Oitmis:.bt,hh^^ qusMy_of the specimen prmts e^ibited providw 

tonslJ^iS^ yea*,^br, a The ' conmciM totimony to the excellence r^uired ^ 

total w^ under the ci^ is 2,731,(X)0 ^rea, compared^^^^ keep m the front rank of this particularly Englid. - 
wth 2,633,000 amas in 1022r23i The c<pidition8^^ ; i 

the .weather on the whole have been unjaveurable. 


REVIEW 

Quantitative Chemical Analysis. By Pbof. 
Frank Clowes, D.Sc., and Pbof. J, Beknaep 
. COLBi^AN, A.R.C.So. jTtcri/fA Ifdifioa. Pp.vii-^' 
iW. London; J. and A. OhurchiU, 

Price-ISa. , . ,V-' 

■ The twelfth edition of this well-known book by the 
late Prof. Frank Clowes and Prof. J. B. Coleman has 


The quantities'exported by' sea to foreito couhtries'- 
during toe nine months (April to December) 1022-23 
and 1023-24 have been 169,2(X) tons and 168,500 tons 
respectively;—-(iiwl. j'r. .f., Fe6. 21, 1924!) ' 

‘ -.GENERAL 5^': 

Paicntt In Japan 

A translation of aU the Ordinances and Notifica¬ 
tions published in Japan stood the earthquake and , ,, 

relating to rights in industrial property has now been . just been issued. .First published to 1891 as a book 
received, and may be oonsultM to the Public library of instructioii in <|uantitative anal,v8i8, its range feMS, 
of the Patent Office, 25, Southampton Buildings, to the course of time, been extended so much, as’ to , 
Chancery Lane, London, W.C. 2. render it also a useful book of reference on general 

analysis for those engaged to analytical and consulting! 
^•otes from Italy practice. 

The Sugar Crop. —^I'he production of beet sugar The arrangement of the matter conforms to the! 
during the campaign 1923-M to Italy by 39 factories primary purpose of the book. After an introductory*’ 
was 3,114,500 quintals (from 28 million q. of beets part covering 72 pages, which deals with too prclimtor! ! 
)(rowii on 93,000 nectares), compare.d with 2,616,073 q. ' ary and general operations employed in analyt^l^’ 
(23-9 mill. q. of beets grown on 85,000 hectares) in comes a description of the more important giwvig 
1922-23. Imports of sugar during 1923 totalled metric determinations of stogie substances. This W;;: 
314,626 quintals.— {O.'Chim. Ind. ed. App., Jan,)., followed by a similar section dealing with volumetrib:'" 
1924.) , analysis. After this comes Part IV, which covers an: : 

The Nat iontd Italian Congress of Indmtriol Chemistry immense range of applications. The analyses 1(4 
will be held in Milan from April 12 to 17, when gpeciid . alloys, of ores, of sihoatos, of iron and steel, of watei^';, 
attcntionwill be paid to fertilisers, fuels and chemistry of food, of soap and oils, fat and waxes, are dealt 
in the national defence. As the Sample Fair will with. Part V w devoted to the ultimate analysis (Ay . 
be held at the same time, an exhibit wilt be provided organic compounds and the determination of molecu- : 
io show the scope end quality of chemical production ,lar weights. Part VI deals with methods of gas- v 

analysis by means of the Hempel apparatus and tlM§!' 
Lunge nitrometer. The determination of vapour 


m Italy. , t 
The Photographic Exhibition 

This year the Photographib Exhibition has been 
held in conjunction with ihe Ideal Home Exhibition, 
s(i that visitors were more numerous than over, 
although some prominent makers were not repre--. 
.Hcntcd. Oiioe again Messrs. Johnson, Matthey and 
Co., Ltd., delight toe epb with their beautiful exhibit’ 
of crystals and silver nitrate, potassium chloro- 
platinite and gold chloride, and Messrs. Johnson and! 
I’icirn show, to addition to': various photographic 


Lunge nitrometer. The determination ot vapour 
density by toe Victor Meyer and the Dumas motoodj’ 
is also describeti in this section. The remaining partS;,!. 
contain typical results of analyses, tables of ultefitLfl; 
constants, and details regarding the materials.^me^’! 
to toe analytical laboratory such as distilled 'water 
co^tessed gases, analytical reagents, etc. 

Tpa book has deservedly achie-vM a high degree 
popularity on account of its detailed and tnistwortoj^-; 
directions. Only welLtried and established metoqds*^ 
_ _ are given. As a result, a student who has worked.' 
chemicals, toe various stages in the manufacture , ^oj^gciehtiously throuto only a fraction of the ooh-,'! 
of the “Scales” brand of hydroqutoone and metol. of this book wto have attained confidence fij; 

a x-oTiotv nt hia o-vra work, and the large number of practica*;: 

applications given to the teacher to choose from,!t 
render it e W to iRaintoin and stimulate toe student'is'l 
interest.qualittM which render toe bot^; 

-„ - T , — - valuable ti) the studimt will also pommmid it to ti® 

liroducts, was tl|e exhibit byMessrs. Wellington and pr^tioMri !For wbirtc of a more special natttoS. 
Ward of prints''fajm negatives on “Anti-Screen”- referehoes Me given to.• suitable treatise, .The 

,mamtMn 


Messrs. David- Allan demonstrate a variety of, 
ujrpliances designed to aid the photographer, many 
being suitable for iise to laboratories where Occasional 
photographs have to be thken at short notice. Of 
great interest, as showing' the quality of British 


ates which wore developed to Clentral Africa at review hhs i»! doubt that the book Will ,n 
-er ^1(X)° F., A severe tos^^^^ty., T^^sa^ ■ ^ 




toil,,--: 

Band 
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PARUAMENTARY NEWS 

HOUSE OF COMMONS 
Safeguarding of Industrlea Act 
Mr. Graham stated in reply to Sir F. Wise that the 
revenue received under Part 1 and Part II of the 
Safeguarding of Industries Act during the period 
from April 1, 1923, to February 29, 1924, amoimted 
to £357,000 and £230,000 respectively.—(Mar. 12.) 

Fire Precautions 

Answering Mr. Gray, Mr. Henderson said that the 
recommendations dealing with fire precautions in 
factories and workshops ho hoped to incorporate in 
the Bill which is now under consideration, and the 
Keport of the Royal Commission on Fire Brigades 
and Fire Protection would no doubt afford a useful 
basis for legislation on other topics, as opportunity 
offered. With regard to the recommendations made 
by the 'Commission on the subject of fire brigade 
organisation, ho could not say when legislation would 
bo possible.—(Mar. 13.) 

Safeguarding of Industries Act 
In reply to Sir F. Wise, Mr. Graham said that 
the net amount of revenue received under Part II 
of the Safeguarding of Industries Act on mantles 
for incandescent Ughting and component parts 
thereof, during the months from April, 1923 to 
February, 1924 inclusive, was £35,867.—(Mar. 13.) 
Safeguarding of Industries Act 

Mr. Webb, in reply to Mr. Lamb, said he was 
aware that serious unemployment was being created 
in the pottery trade (china) because German and 
Czechoslovakian ware was being imported at prices 
below the British cost of production, but ho did not 
feel that any advantage would be gained in forming 
a oommitteo to report on the position.—(Mar. 18). 
Class and Hollow-ware 

Answering Major Burnie, Mr. Webb said he had 
received from members of the glassware trade and 
the hollow-ware trade, applications for the Depre¬ 
ciated Currency Order of October 1922, issued under 
Part II, of the Safeguarding of Industries Act, to 
be reconsidered by a committee set up by the Board 
of Trade in acicordance with Section 9 of the Act, 
on the ground that German exports to this country 
wore no longer assisted by a depreciated currency. 
Ho had invited the applicants to fmmish certain 
information, on receipt of which the applications 
would be carefully considered.—(Mar. 18.) 


Dyestuffs 

Answering Mr. Turner, Mr. Webb said that the 
negotiations between the British Dyestuffs Corpor¬ 
ation and the Interesscn-Qemeinschaft were still 
proceeding and no draft agreement had yet been 
submitted to the Board of Trade.—(Mar. 18). 


COMPANY NEWS 

UNITED ALKAU CO., LTD. 

At the annual meeting the chairman said that, 
generally speaking, the year had been one of steady 
progress. A feature of outstanding interest was the 
centenary of the alkali industry in 'this country, 
at which some 1300 guests, including scientists, 
public men and consumers were entertained and 
shown some of the operations of the company. 
The effect was being followed up by a striking display 
at the British Empire Exhibition, where, under the 
auspices of the Association of British Chemical 
Manufacturers, was being prepared a survey of British 
chemistry, from the simplest practical processes to 
the most advanced theoretical developments, which 
was expected to bo unique in the history of exhibi¬ 
tions. Referring to the company’s interests in Spain, 
the chairman said that much attention had been given 
to the close co-ordination of the mines and their 
consuming works. The results obtained entirely 
justified the policy adopted, and very large quantities 
of pyrites were Available at a cost much below the 
price at which this raw material for the production 
of sulphuric acid could be bought from any other 
source. 

An efficient research organisation had always been 
well maintained, and with the company’s large 
interests in the development of the organic chemical 
business in this country it had been necessary to 
increase these research facilities still further. 

In conclusion the report and accounts were 
adopted (c/. Chem. rf; Jnd., p. 235, 1924). 

BRITISH PORTLAND CEMENT MANUFACTURERS, 
LTD. 

The final dividend on the ordinary shares is to be 
5 per cent., making 10 per cent, for 1923. The carry 
forward is £187,751. The same dividend was paid 
in 1922, when the carry forward was £188,144. 

BRITISH GLASS INDUSTRIES. LTD. 


Poison Qas 

Replying to Mr. Broad, Mr. Walsh said that the 
expenditure in the current financial year on poison- 
gas experiments was about £80,000, and a similar 
sum had been proidded for 1924-25. The animals 
experimented upon were ca,ts, guineapigs, goats, 
mice, monkeys, rabbits andj^ji^ The total number 
used from April 1, 1923, iW||a present date was 
689, out of which 618 animM^Uve bapi^ killed ’or 
destroyed. The GovcrnmenwH|ti signa^^ to the 
Washington Resolution of Jng^'which condi|kaned 
the use in war of ii8phyxii®®.-and poisonomrgas, 
but this Eesolutiotf had n^|KW been ratified by all 
the sigrifttorv powfers.-— fll tiilWi TOr: , ' ,J 


At the annual meeting, the chairman. Sir W 
Sinclair, reviewed the position of the company and 
its associated companies, and reported progress in the 
scheme of reorganisation. To reorganise the com¬ 
pany it was proposed to reduce the capital from 
£5,000,000 to £2,256,218, and to increase the reduced 
capital to £5,000,000 by the issue of 2,409,709 nev 
£1 shares and 1,340,291 new 6s. shares. The workiiiji 
for the 21 months ended December 31, 1923, resulted 
in a net loss of £32,412, but he (the chairman) believed 
the corner had been turned; all the associated 
companies were making profits and the reorgan 
isation would have a favourable influwee. . Tie' 
,,report .accounts,dr. 
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REPORTS 

First Experimentai. Beport to the Atmospheric 
Corrosion Besbarch Committeb ok thb 
British Non-Ferrous Metals Research Asso¬ 
ciation. By W. H. .J. Vernon, B.So. 62 
{Prgsmted to the Faraday Society, Dec. 17, 1923.) 

Mr. Vernon’s report is a record of a patient and 
conscientious study of the alteration , which occurs 
to various metals when exposed to different atmo¬ 
spheric conditions over periods ranging up to twelve 
months. 'The. work was carried out at the 
Royal 8chdol of Mines, South Kensington ; Mr. 
Vernon expresses his appreciation of the advice and 
encouragement nodordod him by Prof. H. C. H. 
Carpenter, P.B.S., and the staff. The full measure 
of the valuable and detailed information included 
in the report will only be gained by reference to the 
original. All that can be attempted in the present 
brief survey is -po call aittention to the most important 
results which have etoei^ed from Mr. Vernon’s work. 

The research concerns “ tarnishing ” or “ sur- 
rosion,” rather than “ corrosion ’’ in the ordinary 
sense, since the layer which was produced on 
the metallic sjiecimens exposed in the tests generally 
clung closely to the unnttaeked metal. In fact, 


areas' a blue deposit (containmg sulphate) and a 
green deposit (containing presumably basic carbonate) 
appeared. The nickel siHjcimens when exposed in 
the “ kitchen ’’ were found to be susceptible to the 
change known as “ fogging ’’; in the early stages 
of fogging, the flhn produced was capable of being 
removed by washing with alcohol and rubbing with 
cotton-wool. Fogging was also noticed on some of 
the brass plates under all the “ indoor ’’ conditions 
of exposure; but here it was impossible to remove 
the film with alcohol. As regards the silver alloys^ 
it is interesting to note that, whilst bright plates 
of “ special standard ’’ silver lost their reflecting 
power much more slowly in the kitchen atmosphere 
than did bright plates of ordinary “ standard ’’ and 
“fine” silver, there was litlle to choose lietweeu 
the three varieties when rough (omeried) surfaces 
were compared. 

Particularly interesting are the results of the 
gravimetric method of following the progress of the 
attack. Curves showing the relation between weight 
increment (W) and time (t) have been plotted in 
many cases. Three types of curves may be dis¬ 
tinguished ;— 

(1) Those in which the rate of increase falh off 
with the time, as the surface-film becomes thicker 


it> the quantitative work, the magnitude of the 
alteration was expressed not by the loss of weight, 
but by the gain in weight. 'The discoloration of 
the surface as a result of exposure was also studied, 
and the loss of “ reflectitivity -measured by Guild’s 
method on a Lummer-Brodhun photometer—was 
employed as an alternative means of following the 
tainishing process. 

The larger portion of the report is devoted to the 
description of “ Field Tests" in which metal plates 
measuring 10 cm. square (either with jicUshed or 
matte (emeried) surfaces) were exposed to four 
different types of atmosphere. These were :— 

(1) Exposure in a basement-room at South Kensing¬ 
ton, which was heated continuously so as to keep 
the temperature above the dew-iwint; thus the 
air was always unsaturated with water vapour. 

(2) Exjiosure in a lank-room, in which the moisture 
content from time to time reached the. saturation value. 

(3) Exposure in an ordinary domestic kitchen at 
Wimbledon, in which gas was used for cooking and 
lighting. 

(4) Exposure out of doors on the rdbf of the 
Royal School of Mines at South Kensington. 

The metals and alloys studied included copper, 
zinc, brass, nickel, nickel silver, monel metal, cupro- 
uiekel, fine .silver, standard silver, “ special standard ” 
silver (containing 1-75 x)er cent, cadmium) and iron. 
'I'he behaviour of iron differed fundamentally from 
that of copper in that the iron rusted in isolateii 
siKits and remained bright elsewhere, whilst the 
copper soon became tarnished over the whole surface. 
I'he tarnishing of the copper six-cimens kept in 
the basement-room, however,usually commenced 
id the edge of the plates and extended inwards, a 
sequence of beautiful colours being observed. In 
the kitchen merely a gradual darkening of the copper 
occurred. The copper specimens exposed out of 
doors also darkens obns^rabjy,’ aad oyqr pertain 


and obstructs the access of the tarnishing agent to 
the unchanged metal below. In the case of copper 
exposed in the warm basement-room, the curve is 
•a parabola. It is significant that the same relation 
(W^=fct) which was found by Pilling and Bodworth 
for the high-temperature oxidation of copper hohh^ 
good for the tarnishing of copper in damp air at low- 
temperatures. 

(2) Those in 'which the rate of increase does not 
alter with the time. In the case of zinc exposed in 
the basement-room, the curve is a straight line, 
indicating that the corrosion prixiuct had no pro¬ 
tective action on the unchanged metal below, 

(3) Those in which the rate of attack increases 
with the time. 'The iron specimens kept in the 
tank-room rusted at a rate -which increased as the 
rust accumulated. 

The last seven pages of the report are devoted to 
the description of “ Laboratory Experiments," mainly 
upon the tarnishing of copper by London air, which 
had been treated in different ways. Mr. Vpmon \ 
thinks that, although hydrogen sulphide is certainly 
a powerful tarnishing agent when present, an appre- 
ciable amount of discoloration can occur even in air 
which contains very little hydrogen sulphide; he 
suggests that some other sulphur compound may 
have the power of causing the change, and describe 
an experiment in which tarnishing is produced arti¬ 
ficially by means of a mixture of sulphur dioxide 
and benzene vapour. ■ Whatever the tarnishing 
constituent in London air, experiments show that it 
is removed by filtration of the air through ^anu- 
lated silver, and oven by washing with water. 

'The observation of U. R. Evans that the -velocity 
of tarnishing of copwr by hydrogen sulphide is 
very greatly reduced u the gas is dried is confirmed. 
But 5Jr, Vernon describes an experiment to show that 
not only water, but also, benzene, has< the -^wer of 
: M(flp:at||>g,;jtbe siul]^de On 
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the metal; he concludes that the tarnishing of 
copper is not an electrochemical process. 

It is imtlerstood that these laboratory researches 
are )>cing continued, and the publication of fresh- 
results -will be awaited with interest by all who 
have studied the present report. U. B. E. 


Report on the Economic and Financial Con- 
DiTioN.s IN Venezuela, September, 1923. By 
3’. J. Morris, Chargi d’Ajfaires, Caracas. 'De¬ 
partment of Overseas Tr^e. Pp. 31. H.M. 
Stationery Office, 1923. Price la. 

Trade in Venezuela for the last twelve months has 
beep comparatively good. The only difiSculties im¬ 
posed by the war were high freights and curtailment 
of markets. With these removed the country has 
made steady progress and seems likely to continue 
to do so (cf. C^em. and Jnd., 1923, 17). The greater 
part of the population is engaged in cattle raising, 
and the production of such agricultural commodities 
as coffee, cocoa, sugar, cotton, tobacco, and maize; 
balata, rubber. Tonka beans, timber, and other 
tropical forest products are also obtained. Coal is 
fouhd in parts. The petroleum industry is now 
_ attracting great attention, and the most promising 
fields are in British hands ; 334,923 tons was ex¬ 
ported in 1922, against 218,1461. in 1921, and with- 
better' transport facilities no doubt the industry 
.would gain fresh impetus. 

In 1921 imports wore valued at £4,090,294, and 
exports at £5,719,909 ; in the first six months of 1922 ' 
they wore £1,88.5,682 and £.3,431,385, respectively. 
The United Kingdom and Trinidad supply about 
one-quarter of the imports, the United States about 
one half. British firms seeking business in Venezuela 
are in a good XKisition for there is marked preference 
for their goods, owing to the cordial relations of the 
country with Britain. The principal distributing 
towns are Caracas, the capital of the country, for the 
comparatively wealthy centre and northern zone, 
Ciudad Bolivar for the hinterland and the south, a 
district of poor and primitive conditions, and Mara¬ 
caibo for the petroleum areas and Andean regions ; 
importers are recommended to work through all 
three centres together. 

The principal imports are textiles, machinery, 
crockery, drugs, chemicals, perfumery, automobUes 
and foodstuffs. In drugs and chemicals British fims^ 
are not adequatcl}'^ represented, the United States, 
Germany and France holding the market. Among 
it-ems of import in 1922 (first six months) were coal, 
80081.; cement, 42151.; drugs, 2571.; perfumes, 
soaps, and toilet preparations,'591.; tanned skins, 
421. 

Several manufactures ha' 
the country, for producing 
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MARKET REPORT 

lliia Hai-fcat B^port iS oompUSd bom special iafomiatioo 
reoeivsd bom the Honufaoturan oonoomed. 
rnIsM otAerwtM staled the priees. guotei below eotw fair 
guanHUu net and nafeed ai Hlhrt' workr., 

OBNBRAL HBAVY CHEMICALS 

Business ie maintained at a satisfactory level with a fait 
export business and very steady values. 

Aoetio Acid, 40% tech... £24 per ton. Fair Inquiry. ' » 

: Acid Hydrochloric ..3s. M.-~6s. per carboy d/d., ao- 
cording to purity, strength and 
locality, ’ ' 

Acid Nitric 80° Tw. .. £21 10S..^£27 .per ton makers 
works aocordmg to district and 
quality. 

Acid Sulphuric .. .. Average National prices f.o.r, 

makers' works, with slight'varia- 
tions up and down owing to 
. local considerations I 140° Tw., 
Crude Acid, 6fis. per ton. 168° 
Tw., Arsenical, £S 10s. per too. 

. l68°Tw., Non-Brsenioal,'’£6 ISs. 
per ton. ' 

Ammonu Alkali .. £6 ISs. per ton, spot, delivery; 

General export demand good, 
partioularly from the Continent. 
Bleaching Powder .. Spot £11 d/d.; Contract £10 d/d. 
4 ton lots. . 

Bisulphite of Lime ‘ .. £7 per ton, packages extra. 
Borax, Commercial— 

Crystal.. .. .. £26 per ton. 

Powder ,. .. £26 per ton. 

(Packed in 2-owt. bags, carriage 
paid any station in Great 
Britain.) 

Calcium C^orids .. £6 17s. 6d. per ton d/d. 
i Potash Caustio .. .. £30—£33 per ton. 

Potass. Bichromate .. 6Jd. per lb. 

Potaae. Chlorate .. .. 3d,—3{d. per lb. 

Balammoniac .£32 per ton d/d. 

Salt Cake .. .. £4 10s. per ton d/d. 

Soda Caustic 76% .. £17—^£19 lOs. per ton, according 

to quality. 

Soda Crystals .. .. £6 6a.—£6 lOs. per ton ex railway 

depots or porta. 

Sod. Acetate 97/98%. ,. £24 per ton. 

Sod. Biewbonats .. £10 lOs. per ton oarr. paid. In 
Sod. Bisulphite Po-wder 

60/62% .. .. Prices reduced to £18—£19 per 

ton according to quantity, f.o.b., 
1-owt. iron drums includod. 

SoA CAilorato .. .. SAperlb. 

Sod. Nitrate refd. 96% .. £13 6s.-rfl8 10s. per ton .ea 
li'veipool. Nominal. 
Sod.mtrito, 100%basis.. £37pertond/A 
Sod. Sulphide cono. 60/66 About £15 per ton, 

,^Sod. Sulphite, Pea Cryst. £16 per ton f.o.r. London, l.owt, 
kegs included 


RUBBER CHEMICALS 



in started recently in 
“omparatively small : 
iCr, soap, elites,';' 
country has . 
Resources, which are, 
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Antimony sulphide 


Expected to advance in sympathy 
^th the crude metal. 

6Jd.—Is. 8d. per lb., acoording to 
quality. 

Is. 8d.—Is. 6d. per lb., acoording 
to quality. 

Aisenio Sulphide, Yellow Is. lid. per lb. . 

Cadmium Sulphide ,. 4a. per lb. 


Golden .. 
Crimaon 


C|^)ou |BiauI()M^ 


£24—fM 10 b. per tflto acwwdtog 




. ^ - ^ the Spring, Two 

M three Mss lots osn now im 

Carbon T^traohloride ' 

Chipiniuin Oxide V *'®*’ 

In^blw Snb^tsi, f ““i^Jd. lAt ib. liaarer oWing to" 
Wb»tsWdJ^lt ; j ; ^Was^ coat of tape Beed-oU, 
LsmpjSiaBk' - 

Lead HyposnlphiU 7 M SS S^'‘^• 
Litbopone . ■ . e 95 ’>? 2 *- l 

MineX Rubber 

Sidp^r ir ’ " f ’^don. 

- ^ * :' • • ** 0 -*W per tOS. according to 

ThiooarbaniJido.;- ,; 2 g.^^wth' '’ 

Vermilion, pale or doBD a!" ^ 

Zinc Sui®*";*^:; ? ' 

All.. p'STiLtATitdNrpR^^s ’ ; ; 

«>e oa,, 

.. £U log. per ton d/d. Demand 
active.., “«»uu 

.. £21 per ton. ’ 

•. 9d. per gall. 32“ Tw. 

.. £7 Os—fS lOa. per ton, aocordW 
to ^ade and locality. Market 
Steady. 

•. Is. 7d. Jier goU. 32* Tw 
Jj2d. „ „ 24° Tw. 

■■ p«^8®*>-14/16?Tw,, :, 

•' 2s. 7d. per gaU. Unrefined. 


i*'« ?■—!*• n't- P®r gall. '” 
2a 3d. per gall. 

3s* 3d. per gall. 


Toiueie—90% 

Pure .. 

Ajrlolooml, •■ ,, 

-Pure "■■ ■ .. 

' "Oteoso'te*-. 'V-' 

^SjriwntOo/lflO- ",Mir2d'£.Y.®M 1 
Solvent 90/100 , iridCig' M i ' 

. NapUihalene Crude- ‘ 1^-^ls-3<1* J ward tendon 

IWnd still good. 

or hot preseod £9 lOe—£12 per ton. “noI mu 

Kabbthaieno-^v ‘"'*""5'- 

• ■ ^18—£19 per ton 

Rtpl,, medium soft* .. 65g._70s. ,^r ton. Betterdoms* 

V prompt and forwwd deliver 

, Pyridine-OO/HO . . 173 „ „ 

. .. 1/3.— 17a. 6d. per gall. Moj 

Heaw iiri ^ higher price 

^ .. 11^. 128. Fewer inquiries, * 


Brown .. 

Grey ., 
Liquor ., 
Charcoal .. 

Iron Liquor 

Hod Liquor 
Wood Creosote 
Wood Naphtha 
Miscible 


Solvent 
Wood Tar 


' °*inaAel ®““’ ®®’'“ ® 

.. 6 s. per gall. «% o.P. Dull 
market. 

Dem^d not very brisk. Ample 
lirown Sugar ol Lead £47 r\ 

** i-eaa .. £47 per ton. Demand active. 
AcidCarboUc- ^AR PRODUCTS 
Crystals 


larger quantities than of late. Prii.os^tSn^^. " 

foDowing list of Intermediates delivered nrice. 
mclude packages except where otherwise sta^ 

Arhydride O 80/0 .. Is. ad. pe, ,b. - 

Acid Nai>bVb.V„!»’ ■ • • 48. 4§d. per lb. 100% basis d/d. ; 

An^^Oii’ .■; ■■ , ., 

Aniline ISalts ‘’ P" *h. naked at works, 

^tim<my PenteeWoride Is^p";;:^: 

Benzidine Base .. .. 4 . sJ ' ' 


.. 7|d.-8d. per )b. Better demand, 
and firmer market. London 
pnoes repqrted up to Od. 

" «*“• Mwket 

Wronger ; better demand 4 limit¬ 
ed supplies. : 

■ ■ 8“»* Demand 

still good. Market firm. 

. . Is. 10d..^2s, per gall. Steady 
demand, •' 

. . le. 8 d.—Is. lid. pergall. Steady 

Anihraeone Paste 40% 

% •• 4d. unit per owt. Kominal 
“ - pn<». Mo business. 


--— 0,1 
Benzidine Base .. 
Benzyl Chloride 96% 
P-Ohlorphonol .. 
p-Chloraoiline 
P-Cresol 19/31° C. 


C'l iicle ao’g ,, 

Afid Lrosylic, 9,7/99 
I'ale96% 

Jhllk 


Antliracene Oil. 
■''truinod 

oo'i'iole_ 

Oudo 65's 

8 iar],lard Motor 

Pure 


" Very quiet. 

• • - 1 ^* gaU. ex works in 

tank wagpnifc 

• • , 1«* 4jd.—Is. iSd-per gall, ex Works 

Vif.-';. ln'4anlt w^na'' v 

'• per gail. 


si^. u/v»« 

f». 6 d. per lb. 100 % basis d/d. 

- Is. 3d. per lb. 

. 4e. 3d. per lb. d/d. 

• 3s. per Ib. 100% basis-l 
.. 4id.—aid. per lb. Demand 
moderate. 

. 28. Id.—28. 3d. per lb. Demand 
moderate. 

2a Id.—2s. 3d. per lb. Demand 
moderate 
3s. per lb, 

2 e. 6 d. per lb. 100 %, basis. , 

£76 per tom 

^ P“hag 8 e extra, 

retuiMobla. 

2n 6 d. Mr lb. d/d. Drums ex^ 
f 'K'' **’■ *t works. «f 
£84 lOs. per ton d/d. Advanced in 

£63 pec tom 
28 . M. per lb. d/d. 
la’Id. Mr 16 ; d/d, • 

4s. gw. pee lb. d/d. 

4a py.lb. d/d,. 

oe, 3dr:ii|)ef 4fai. d/ di ' ? 


TO-Cresol 98/100% 
P-Cneol 32/34° 0. 

Dioldoraniline .. 
Dichloraniline S. Acid 
p-Dichlorbenzol .. 
Diethylanibne .. 

Dimetbyaniline ., 
Dinitrobonzene .. 
Dimtrooblorbenzol 


Dipbenylamine . 
Honoohlorbenzoi 
a Kaphthol . 
fi Naphthol 
a*Maphtbytamine 
■ P'Maphthylamlne 
»,-Nitrnnittn* ’ ■ ‘ 
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O'Nitrochlorbenzol , 
Nitrooaphthalone 
P'Nitrophenol 
p*Nitro*o«amidO'phenol. 
wi-Phonyleno Diamine * 
P'Phonylene Diamine . 

R. Salt. 

Sodium Naphthionato . 
O'Toluidine . • 
j3-Toluidine 

m-Toluy)ene Diamine . 


2*. per lb. 100% basifl d/d. 
llfd. per lb. d/a. 

U. Od. per lb. 100% baais d/d. 
is. 6d. per Ib. 100% basis, 
is. 2d. per lb. d/d. 
lOs. Od. per lb. 100% baais d/d« 
3s. per lb. 100% basis d/d. 

28. 6d, per lb. 100%basis d/d. 
7d.—8d. per lb. 

38. 10d.-^4s. 3d. per lb. d/d. 
is. 6d. per lb, d/d. 


Creosote Carbonate 
Cuaiaool Carbonate 
Hoxamine . .. 


PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

The market is dull and values generally lower. 


Acid, Aeetio 80% B.P. 
Acid, Acetyl Salioylio 


Acid, Benzoic 

Acid, Borio B.P. 

Acid, Camphoric.. 
Acid, Citric ,, 

Acid, Gailio 

Acid, Pyrogallio, Oryst.. 
Acid, Salioj lie 


Acid, Taanio 
Acid, Tartaric 


Amidol .. 
Acetanilide 


Amidopyrin 
Ammon. Benzoate 

Ammon. Carbonate B.P 
Atropine Sulphate 
Barbitone.. ,, 
Benzonaphthol .. 
Biamutb Salts 

Bismuth Carbonate 
„ . Citrate .. 

», Salicylate 
Subnitrate 
Borax B.P. 


Bromidea— 
Fotasuum 
Sodium 
Ammonium 
Calcium Lactate 


Chloral Bn^te. . 
OUerok^iik.' ' /.. 


r m. 

d.~10d. •) 
d.—lOd, V 
id—Ud.) 


English make 
Prices unoeriain 


Homatropine Hydrobro 
mide 

Hydro quinone 


Gs. per lb. Little demand. 

12b. Od. i>er lb. for cM't. lots. 

3b. 9d. per lb. for foreign makesl 
Weaker. Without much inquiry. 


308. per oz. 

4s. 3d. per lb. Foreign nmko. 
Iron. Ammon. Citrate, B.P. Is, 1 Id.—2s. 3d. per lb., according 
to quantity. 


. £52 per ton. 

. 3a. 3d.—.3s. 6d. pet lb. Weaker 
tendency oontinxies on a quiet 
market. 

. Commercial acid 28. Od. per lb. 
B.P. quality is being sold in 
small lots at 48. 6d. lb. 

. Cryart. £64 per ton. Powder £68 
per ton. Carriage paid any 
station in Great Britain. 

. 18s.—20a. per lb. Business 
normal. 

. Is. 6d. per lb., less 6% for ten 
lots. Market extremely Arm. 
Upward tendency. 

. 3s. per lb. for pure crystal* 
Market firmer. ^ 

, 6s. per lb., for 28 lb. lots. 

. Market uncertain. Prices quoted 
from 2$. 3d. per lb. down to 
to Is. lOd. for ton lots. In 
good- demand. 

. 3«, Od. per lb. for B.P. quality. 

> Is. l|d. per lb. loss 5%. Muoh 
firmer with more demand. Up¬ 
ward tendency. 

. 9fl. per lb. d/d. 

. 2.'5. 8d.—3a. per lb. Weaker. 

Offers at low prices are being 
made to stimulate the demand. 

. 13a. fid. per lb. Demand negligible 
3s. 6d.—3a. 9d. per lb. English 
make. 

£37 per ton. 

12b. fid. per oz. for English make, 
Ifis. fid, per lb. Weak market. 

6s. 3d. per lb. Firmer. 

A steady market. Prices according 
to quantity: 

12s. 9 cL— 14s. 9d. per lb. 

Us. 4d,—13a. 4d. „ 

lOs. 2d.—128. 2d. 

10s. 9d.—128. 9d. „ 

Crystal £29, Powder £30 per ton. 
Carriage paid any station in 
Great Britain. 

Per lb. 

9}d.- 
9|d. 
lOid 

2b. 3d. per lb. for best English 
make. This is cheaper than the 
'Continental product of the same 
quality. Indifiorent qualities 
are ofiered down to la. 9d. lb. 
3a. fld. per lb. 

2s. tMF lb. for cwt. lots., 


Magnesium Carbonate- 
Light Oommeroial 
Magnesium Oxide— 
Light Commercial 
Heavy Commercial 
Heavy Pure 

Menthol— 

A.B.R. rooryst. B.P. ,, 
Synthetic 


Mercurials 

Red oxide • • 
Corrosive stiblimato 
White precip. .. 
Calomel 

Methyl Salicylate 

Methyl Sulphonal 
Paraformaldehyde 


Paraldehyde 

Hienacetin 

Phenazone 


Penolphthalein .. 

Potass. Bitartrate— 
99/100% (Cream of 
Tartar) 


£30 per ton net. , ■ 

£76 per ton, less 3J%. 

£26 per ton, less 2^ %. 

28.-28. 6d. per Ibu, according 
to quantity. Steady market. 

60a per lb. Marker firmer. 

28s.~^6s. per lb., according to 
quantity. English make. Steady 
demand. 

Very much firmer in view of the 
rise in the price of quicksilver. 

48. 9d.—4s. lOd. per lb. 

3a.—3s. Id. „ 

4s. Id.—48. 2d. ,, 

3s. 5d.—3a. 6d. 

3s. 7d.—2s. 9d. per lb. for carboys. 
Slightly easier. 

24a. per lb, 

38. fid. per lb„ without muoh 
inquiry. 

Is. id.—la. 8d. per lb. in free 
boUles and caaos. 

08. fid. per lb. Dull. 

78. Cd. per lb. for cwt. lota. Spot 
prices much lower than forwani 
olTora. Firmer tendency. 

78. 3d.—7a. Od. per lb. Firm. 


Potass. Citrate 
Potass. Iodide 


Potass. Metabisulphite 
Potass. Permanganate— 
B.P. Crystal .. 


88a, per owt., loss 2J% for ton 
lota. Firm market. Prices havo 
upward tendency. 

Is. 8d.—2s. per lb. 

108. 8d.—178. 5d. per lb., accord- 
ing to quantity. Demand con¬ 
tinues. 

74d. lb., l-cwt. kegs include<i. 


Commercial 

Quinine Sulphate 

Resoroiu «. 

Salol 

Silver proteinate 
Sod. ^nzoato, B.P. 


8Jd.—9d. per lb. carriage paid. 
English make. 

8d-—per Ib carriage iwiid. 
English make. 

28. 3d.—28. 4 d. per oz., in 100 oz 
tins. Steady market. 

6e. 3d. per lb. 

3s. 9d. per lb. 
lOa. per lb. 

3s. Sdw x>er lb. In more plentitnl 
supply. 

Sod. Citrate, B.P.C., 1923 Is. 94-—28. per Ib., accordiuj; to 
quantity. Much firmer in com¬ 
mon with other citrates. 

Sod. Hyposulphite— 

Photographic .. .. £14—£16 per ton, according to 

qtiantity, d/d. consignee's sta¬ 
tion in 1-owt, kegs. 

Sod. Metabisulphite ozyst* 37s. 6d.—fiOs. per owt. nett cash, 
according to quantity. 

Sod. Nitroprusside . . 16s. per lb. Lew for quantity. 
Sod. Potass. Tartrate 

„ (J^heile Salt) 70a. 6 < 1 .—8U.6d*per«wf^,acoord*^ 

■'VV; , 
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- Sod. S«Uoylate .. . . A weak market with varioiu prices' Lemon Oil 

quoted. Powder 2e.7d.—2&10d. Lemongraae Oil 

per lb. Crystal at 2a. 7d.— Orange Oil, Sweet 

2a. lid. per lb. Otto of Bose Oil— 

Sod. Sulphide— Bulgarian 

Pore reoryst. .. .. lOd.— Is. 2d. per lb., according to Anatolian 

quantity. I'alma Rosa Oil .. 

Sod. Sulphite, anhydrous £27 lOs.—£28 IChi. per ton, accord, 

ing to quantity, l.owt. kegs Peppermint Oil- 
included. In large casks £1 per English 

ton less. Wayne County 

Sulphonal. . .. .. 18s. 6d. per lb. .Ta][>aneHO 

Tartar Emetio .. .. Is. 4d. per lb. 

Thymol .. .. .. 13s. 6d.—16s. per lb. for good Petitgrain Oil 

white crystal from ajowan seed. Sandal Wood Oil— 


.. 3s. 4d. „ dearer. 

.. 2{d. per oi. 

.. 12a. 6d. per lb. 

.. 30s. per oz. 

.. 24e. 6d. per or. 

.. 18s. Od. per lb. Very short ; 
supply. 

..70s. per lb. 

.. I9s. 3d. i>or lb. Again advonoeHl. 

.. I8s. 3d. per lb., but very littlo 
being offered. 

.. 9a. 6d. per lb. 


Acetophenone 
Aubepine .. 

Amyl Acetate 
Amyl Butyrate 
Amyl Saliovlate 
Anethol (M.P. 21/22“ C.) 


PERFUMERY CHEMICALS 
12 s. 6 d. per lb, 
13s. 6 d. „ 

38. n 

7e. 3d, „ 

3s. 6 d. „ 

48. 


Benzyl Acetate from Ohio* 
cine-free Benzyl Alcohol 3a 3d. 
Benzyl Alcohol free from 
Chlorine 

Benzaldehydo free from 
Chlorine 


3a 3d. 


3s. 6 d. 


benzyl Bonzoato.. 

33. 6 d. 


Oinnaiuifr Aldehyde 
Natural.. 

16s. 6 d. 


Coumarin .. • * 

208 . 

II 

Citronellol .. . • 

lOs. 

II 

Citral 

lOs. 

II 

Ethyl Cinnamate 

16s. 


Ethyl Phthalate.. . • 

3s. 9d. 

II 

P^igonol .. 

11 s. 

>1 

Geruniol (Palmares) 

35a. 

„ 

Geraniol .. . • . • 

lOs.—17 b. 

ad 

Heliotropine .. •. 

8 s. 3d. per lb. 

Iso Eugenol 

16s. 9d. 

•1 

Linalol ex Bois do Rose.. 

21 s. 6 d. 

>> 

Linalyl Acetate .. 

21 a. 6 d. 


Methyl Antbranilate 

.9a 6 d. 

II 

Metlxyl Benzoate 

63 . 

„ 

Mu^k Ambrotte .. 

623. 6 d. 

It 

Musk Xylol 

19a. 

II 

Nerolin .. .. .. 

4s. 

II 

Plienyl Ethyl Acetate .. 

12 a 6 d. 

II 

Phenyl Ethyl Alcohol .. 

16s. 

II 

IthcKlinol .. .. .. 

57s. 6 d. 

II 

Safrol .4 4 . 4 4 

Is. lOd. 

II 

Ter|jineol.. 4 • *. 

28. 9d. 


Vimillin .. .4 ♦* 

2r,a. 3<1.— 

2 ^. 


Advanced. 


C7icai»r. 

Cheaper. 


Advanced. 

per lb 


Almond Oil, 
S.P.A. .. 
iiiisu Oil .. 


BSSBNTPAL OILS 
Foreign 

.. .. 16s. per lb. 

.. ' .. 2 s. 6 d. per 

forward. 
17s. per lb. 
32s. „ 

76s. per owt. 
10 s. per Ib. 
O^d. per oz. 
9a. 3d, per lb. 


lb. Firmer market 


Bergamot oil 
B'.urlion Ceranium Oil 
Camphor Oil ., 

Caminga Oil. Java 
Cmiminon Oil, Limf 
Cassia Oil, 80/85% 
t‘i' rmiella Oil—- 
•lava 8.5/90% . . 

' '< ylou .. 

ClaVaOil.. 

Ku. alyptus Oa 70/76% 

L>fwontl6r Oil—^ - s ' • • . . 

I’ronoh 

.1, Tar,ff..6 ,.■’ 


Still advancing. 


Os. 3d. „ 

3s. 9d, „ 

8 s. 4)d. „ 

2a 3d. per lb. 


Mysore.25e, per lb. 

Australian .. .. 21s. per Ib, 


PATENT LIST 

■ The dtttes civnn in ilil» Hut arp, iu Uio cmo oI AppHf'aiionfi for Pat^nU 
Uinee of appUcatfoDa, and in tlio cose of Complete .Speolilf'iationB . 

those of tiko Oi&fdaJ Journals in which the aoiicntanro Is annoiiticnd. Cum* 
plute Spedfleationa thUN advertised aa accepted are upon to iufi)K*ctioil at 
the Patent Omuo liiimodlatoly, and to opposition within two monthn of the 
date Riven ; they are on sale at Is. eadi at Patent Offlon, dale Branch, 
Quality Court, (Tiiaucory Jjane, T/>udon, W.C. 2, 15 days after Uio dale 
gWeu. 

T.—GENERAL; PLANT; MACHINERY 
Appttoations 

Akt.'CJea. fur Chomischo IVodukto vorm. H, Scheide- 
mandel, Askftna«y, ami Sakom. Manufacture of colloidal 
Hubstaiicos in graina etc. 5173. Feb. 28. 

Bibby. 6668 . 11. 

, Britbih Thomson-Houston Co., Ltd. Processes for makmg 
emulsions. 4819. Feb. 26. (XT.S., 27.2.23.) 

Carretcro. Drving apparatus. 5354. Mar. 1. (Spr, 

7.6.23. ) 

Conipagnio Ci 6 neraio du Basalte C.O.B. Tilting melting- ^ 
fumaoe. 4944. Fob, 20. (BV, 29.6.23.) 

Gratlss. Centrifugal drying-machines etc. 5562. Mar. 4. . 
(Kr., 8.3.23.) 

Hansen. Method of producing porous substunccs. 6997. 
Mar, 8 . (Denmark, 9.2.24.) 

Hortonbein. Apparatus for o^ctraction of solid matters 
in suspension in liquids. 6971. Mar. 8 . (BV., 12.3.23.) 
Hood. Mixing-mnehine. 6692. Mar. 5. 

Intemaiional Combustion Engineering Corporation. Pul- . 
vorisers. 4833. Feb. 25. (U.S. 15.3.23.) 

Tjengersdorff. Furnace.s etc. 4924. Fob. 26. (Gcf., 

20.2.23. ) 

Millar. Crystallisation and cbying of soluble substances. 
6219. Fob. 29. 

Nyrop. Treatment of liqtiida alone or in conjonctioii 
with gasos or vapours. 4826. ITeb. 26. 

Pehrson and Pohrson. Rotary furnaces. 4798. Feb. 26. 
Rigby. Rotary kilns. 5289. Mar. 1. 

Soo. I’Air Liquide, Soc. Anon, pour VEtude et TExploitation 
dcs Proc 6 d 6 s G. Claude. Sopamtion of gaseous mixtures. 
4799, Feb. 26. (Fr., 10.3.23.) 

Soc. TAir Liquide, Soe. Anon, pour VEtudo ot I'Exploitation 
dos lProc 6 d 6 fl G. Claude. Purification of gases etc, 6017. " 
Mar. 8 . (Fr., 20.11.23.) 

Cooke and Michal. Agitating and mixing deNUce. 6067. 
Mar. 10. 

Deutsche Ton- und Stoinzeug-Werko A.-G. Grinding- 
miUs. 6394. Mar. 12. (Gor., 3.12,23.) 

Gorstang, Furnaces. 6337. Mar. 12. , 

. Haas. Drying-tnmiol. etc. 6184- Mar. 11. 

Hanemann and Speichert. Vacuum fumaoee. 6426. 
Mar. 12. (Gor.. 15.3.23.) 

Hutchins andd^nbume* Extraotion of dust etc. from 
gases and liquids. 6259. Mar. II, > 

, Uftyd- ii mt i di t, 6627. Mbr. 13. 












Morle. MetlioU, of mani^aoUtring' Holid products from 
liquid or plastic materials. 6524. Mar., 13. 

^_iPatto^n, and Worthington-SimpSoji, Ltd. 'Kvaporators. 
ral4. Mar. IJ. ", ' ^ ' . - «■ 

Sellars. Preparations for. building furnaces etc. 6176. 
War. 11. , 

Soc*. Anon, le Carbone. Process for rendering porous 
Jowder irtiperroeable to liquids. 6623. Mar. 14. fFr., 
I7.12.2S.) 

Wade (Silica (!el Corporation). Separating a gaa from a 
lixture of gases. 6296. Mar. 11. 

CoMrtETK Specifications Accepted 
20,946 (1922) and 4654 (1923). Mackenzie, Silvester, 
.md Outwin. Fractionating, distilUng, or scrubbing column. 
(211,642.) Mar. 6. 

^,32,166 (1922). Jung. Filtering apparatus. (197,910.) 
Mar. 5. 

32,231 (1922). Schnetzer. Preventing formation of scal^ 
in steam-boilerfl, evaporators, economisers, etc. (211.688.) 
Mar. 6. 

32,700 (1922). Piekford. Biwovery of volatile liquids, 

,, solvents, etc. (211,699.) Mar. 6. 

^^32>734 (1922). Coshmati. Furnaces. (211,962.) Mar. 

32,763 (1022). Bum, Lancaster, and Langford. Mixing 
pr washing viscous, plastic, or pulverulent substances, 
(211,966.) Mar. 12. 

1670-1 (1923). Patrick. Manufacture of catalytic agents. 
(212,034-,5.) Mar. 12. 

• 3938 (1923), Silica Cel Coiporaiion, and Patrick. Manu¬ 

facture of gels. (212,065.) Mar. 12. 

5111 (1023). Mlniniax Oes. Production of foam for lire- " 
extinguishing. (204,007.) Mar. 12. 

6316 (1923). Knight and Smitii. Means for separating 
liquids of different specific gravities. (211,717.) Mar. A 
6446(1923). Apparcils et Evaporateius Kostner. Evapor¬ 
ating apparatus for concentrating acid liquids. (196,366.) 
Mar. 6. 

13,602 (1923). Odorberger Chomiseho Werke Akt.-Oes. 
Production of colloidal solutions and reversible dried residues. : 
(197,960.) Mar. 12. ■ 

19,609 (1923). Boeder. See V. 

24,423 (1922) lonides, and Bansome Machinery Co. 
<1920), Ltd. Mixing machines (212,163.) Ifer. 19. 

30,726 (1922). Noamloozo Vcnnoolschap Algemeene Norit ■ 
J^tsebappij. Process for treating liquids. (188,687.) Mar. 

^ 33,341 (1922). Gill. Furnaces, gas-producers, etc. 

(212,303.) Mar. 19. 

735 and 734 (1923). Buucka. Indicating, measuring, or 
recording physical or chemical quantities or qualities at a 
distance. (191,729 and 191,730.) Mar. 19. 

901 (1923). Elmore, and Chemical and Metallurgical 
Coi’poration> Ltd. Tanka ond other objects with acid* 
resisting linings and coverings. (212,366.) Mar. 19. 

4116 (1923). Boucka. Apparatus for indicating, measur- 
mg, or recording physical or chemical quantities or qualities. 
(193,398.) Mar. 19. 

6082 (1923). Boucka. Apparatus for recording physical 
or chemical values. (194,717.) Mar. 19. ' ' 

M,631 (1923). McIntyre, and Milne and Son, Ltd. 
G^iiding, refining and mixing machines. (212,490.) Mar. 

U—FUEL: GAS; DESTBUCTIVK DISTILLATION; 
mineral OILS; LIGHTING 
Applications 


Bibby. Filtration of gas ete. 5668. Mar. 8 
Donald. Drying^at etc. 6108. Fob. 28. 

biiqucttos. 

Jtt^ufanture ,of jnoandesceni' 
97, IQtk. 29.8.2as)£ 


Qoffin. Manufaettim of coal'gsd. 3970. Mar. 

Goskar. Manufacture of carbonued briquettaaJ. -ifM 

'Mm.'8 .' ■ 

•■^Ghyan. ' Bituminbiui solutiqnlt 
Green. Water-gas plants- ; 4962-'' Fat^. 27- . 

Heath. Manufacture of hydrocarbons' of , low boUingTp^ 
from hydrocarbons of high iMiling point. 5049. PbbJST^ J 
Hinman. Artificial fuel. , 482L, Feb. 25. . 7 

Jackson. 4900. See ^ " 

Koppers. Ovens for distiliyg filel. 6449. ■ Mar,-'S 
■ (Ger., 2.8.23.)' 

Mackenzie, Outwin, and Sylvester. ^ Carbonising plMt etc 
0272; Feb; 29. 

Minerals Separation, Ltd., imd. Wbod.r '.Tfroatmrat o 
finely divided ooaL 6263. Fob.-29., .. 

■ Morrie- Gas-generating apparatus. 6306, Mnr. i." i 

■ Novik and Trebicky. Extraction of qoal,' iteeiii etc. 6790 

, Mar. 6.,'. - . ' ' 

Simon, Combustion of waste and rosidiiissi 6770, M^ar. .6 
Simon. Firings for readily4gnitable fools. 6771. Mar. 0 
(Ger., 10.3.23.) , ' . 

Simon. Combustion of granular otb; fuels. 6772. Mar. 6 
(Ger., 6.4.23.) 

Smith. Heat treatment for fuels etc. 5103. Feb. 28 
Thompson. Apparatus for drying and utilisation of peat 
4846. Feb. 26; • ; 

Aktiebolaget Separator. Boclaiming oil from chips 
6140, Mar. 10. (U.S., 23.8.23.) 

British Thomson-Houston Co., Ltd. 6610. .See XII. 
Dmistan, Pitkethly, and Smith. Utilisation of gas. ,6371. 
Mar. 12. 

Forwood and Taplay. Treatment and production’ ol 
hydrocarbons. 6705. Mar. 16. i 
Glasgow. Manufaottu^ of water-gas. 6621. Mai’. 13. 
Bice. Smokeless fuel. 6223. Mar. 11.. 

Complete Spbctfioations Accepted 
33,113 (1922). JorgonsBn, Bonne, and Middelboe. See IX. 
33,336 (1922). Du Boistesselin, Dubois. Tabb, Vamier, 
and Heiienbcin. Agglomeration of powdered or finely 
crushed fuel by moans of pitch. (197,639.) Mar. 19. 
33,341 (1922). GiU. See I. 

33,663 (1922). Lymn. Utilising isaking fuel in gas-pro¬ 
ducers. (212.311.) Mar. 10. 

23,087 (1923). Boyen- Purification of brown coal wax. 
(209,389.) Mar. 19. 

28.806 (1922). Smallwood, See X. 

29,068 (1922). Kirke. Water-gas plants. (211,637.) 
Mar, 6. 

29,11.1,(1922) and 17,607 (1923), Lockwood. Treatment 
of coal or other mincr^. (211,638.) May. 8. 

31,686 (1922). Algeraeone Norit Maatsoh. Production i>i 
decolorising carbon. (189,148.) Mar. 5. 

32,387(1022). KoppersCo. Purification of gases. (190,131.) 
Mar. 12. - . - 

32,961 (1922). Marshall. See XIIv . 

1787 (1923). y.L. Oil Prefcosscs, Ltd., and Lucts., ; Treat¬ 
ment of mineral oils. (211,664;) Mar, 6.' - 

1922 (1923). Greene and Lauoks. Carbonising i«al. 
(211,667.)’-Mar. 6. : . 

31W (192,3), Starkey. Low or medium temperature ili- 
tillation of oil sltalo, bituminous coal, et<>. (213,063.)' Mar. IS 
10,879 (1923). Travers and Clark. Manufacturers of go 
from coal etc. (211,748.) Mar. 6. 

27,677(1923). KoppersCo. Purification of gases. (212,30). 
-|4ar;.12. • . .i:-:. 

3L4S1. (1923). Algem. Norit Maatsoh. Process of pro 
dneing dectdorising-osjfbqn. ,(208,66il(,) .Mar, 6. 


' f; : and tab ^‘BpDuiyrs 

Appmoations-;"'‘ 

Edtr^ds. Piroduction of ph;(9nolio compot^ds' :i]!ozn 



BiitgergwSrk* ■ rip'MA»ai,i'L‘ ' '.' i '*■ ■* 

6608. Mw; It;- «>'»»•' 

■'_ ;‘.,';'Ai’J’W0Ai'TONsi' ■ ■. 

,®?55luotfen of fast dyes.’ 

(Aus- 

triflTcM.) —26- (A..8- 
CarpmasI (Farbenfatir. vorm. F. Baver iinrf r;. 1 \r t * 

l ine of dyes. 6607. Mar. 13. Co.). Manufac- 

....;S“.£r-«'S'-. si,^S;”"' «' -*■—• 

Complete Specthcations Acckpied 
29,268 (1922). Burt, BoultoU, and Haywood Ltd and 
^Tr,. of indophenolio bo^es. ’ ^flts??.') 

1223 (1923). Green, Saunders, Frank, and Britisli Dve 
(2lto29':r'’MatT2. of azo^tX' 

I.H4 (1923), Green, Saimdora, Frank and TtrifiaU I^ 

9798 (1923). Imray (Soc. of Chemical Industry in Basic! 

l9 7^ a923!'^Tr’‘° '^’;«‘!5?^^ (211,742.) AW. 6. ' . 

tl Anilin u. Soda Fabrik) 

22fa9231™m°‘°"'T^.:'"“^^^^ (212,146.) Mar. 12 ‘ 

M Bloxam (Chem. Fabr. Griealieira-Eloktrnn! 

M.uiufaoture of azo dyostufls. ( 211 , 7 . 62 .) ^‘o^ron). 

-.’748jioll: ?o?rnlB-Srb^1^-u"1od:^^^^^^^^ 

' FIBRES; TEXTILES; CELLULOSE; P.^ PER 
ApPLICATlONa 

M.ir. h*^”' for 'fo-inking printed paper. 6349. 

jUyomtl,. l^nufactureofartiflcialsilfc.. 4777. Feb 26 
r Stroam-Line Filter Co. Recovery of deter- 

t Jtc. used ui oledliuie fabrics. 8668. Map. 4. 

s,' 4832. Feb. 25. (U.S.. 2.11.23.) 

■’•'I- ' Mar. of Mridoial >%m8/Wound on reels. , 

P"‘P’ *'«’»■ 26. 

''I- '. Man *>*^“^“8 art 

‘“'I'^trie) y^ootsehaap HoUandsehe Kunstrijde 

.)!,, 10 '• Pi^Paring artifloial- silk. 6100. : 


- ’■ - treating fibres etc. 60B6. Mar. la 

alksr. - Waterproof material. 6532. Mar. 13. •■ - Jih' 

'' ' '■ Speciot^tjoks Acoepted 

“rlillela. al 

(2u!mO®*Mkr.?.^“^"’ ^'6 threld 

^^fSS;72S’Mi.^ ^vd, 

(21L^7U.ri^ar, »f<‘”"fartoro of pap, 

, . jng sillt,, Jl 99 , 72 ^ Chemical Co. Methods of treat 

■ ’ "•‘“■■faotiire of fabrics for filter 

■' ^ *’“P«r manufacture. (212,471. 

'■ .i Applications 

■ r.SS;,r::!SE. ■ara 

Feb°S’“^‘”'‘ - f'”' b^aohing etc. fabrics. 4875. 

Buchanan. Bleaching and dyeing kierseic f.f.7,i nr , , 

«y«“g y«™« er«268 JW Y?’- “• 
Higgins, Kershaw, tmd Bleachers Assoc Ltd 

of effoots on textiles. 6663. Mar, Jfi. ’ ^*^'*'*‘^**00 

' jfSf’*™- Treating paper. 6340. Mar 12 ' 

^Og,W. DeeoloriHing or bleaching ani.nal fibres. 0,59.: 

Complete Specifications Accepteu ' ^■ 

D.vei^.*|2?L912.)'’’C"il (Rhinson). 

(iZliTmr Wenching etc, 

yai^; ■^‘(yill^ia.f"^,^'- for dyeing and sizing 

-dyL^flS- (2T;fy3 Vam. 

, materials. (202,630.) Mar.d2. others 

20,488 (1023). I)urand u. Huffuenin Akt T’wa iw e 

Sr1SS‘ 

warp^.\ Apparatus for printing 

vn.—ACIDS I ALKALIS ; SALTS; NON-MET'ALLIC 
ELEMENTS MAIALLIO 

Applications 

«oWhIe barimn 

ofte^aSmoS^' "“““•’''‘Wik). Manufaetuisi 
Nathansohn. 8361. ,SseX 
^h^hn. 6362. See XIIL 
.,Mar.®lt^"7.4^M.V of .uiphurio acid, ' 





CHE»«STBY_.AKp J 


Rhonania Veroin Chonuaelier Fabrikon Akt.-Gcs. and Ster. 
Manuf^ture of barium hydroxide or Btroiitium hydroxide. 
01 SI. Mar. JO. •' 

Smith, and Olienncal and MetalluTBieal Corp. Treatment 
of loud Ohlorido. 6734,. 6736. Mar. 15. 

Smitli. Method of producing white commercial pure 
nmmoniiun chloride. 6018. Mar. 14. 

COMPLXTE Sl’ECmCATIONS AcOEPTEU 
20,791 (1922). Nitrogen Corporation. Ammonia ayn- 
thoais autoclave. (188,651.) Mar. 12. 

2660 (1923). Howard and Alvord. Proi'css of making 
metal aulphides. (212,04.5.) Mar. 12. 

7813 (1923). Verein fi'ir Chomisehe und Motallurgische 
IVodnktion. IVoduction of cliemically-pure hydrochloric 
acid. (196,258.) Mar. 5. 

18,911 (1923). Jackson (L’Air Liquido .Soc. Anon.). 
Separation of the constilucnts of air and Ihe production of 
argon. (212.185.) Mar. 12. 

19,218 (1023). Hciikcl ct Cie., and Weber. Treatment of 
ammonium chloride lyes in iron vessels. (211,791.) Mar. 6. 

23,950 (1923). Norsk Hydro-Klektrisk Kvaelstofaktie- 
sclskab. Process for the synthetic production of ammonia. 
(205,477.) Mar. 12. 

6446 (1923). Appareils ct Kvaporatcurs Kestner. See I. 
14,954 (1923). XTrfor. Synthetic production of ammonia. 
(199,032.) Mar. 19. 

VHI.—GLASS i CERAA1IC.S 
.Aituoattons 

Michaolia. Manufacture of plate glass. 4897. Fob. 26. 
(Ger., 2.3.23.) 

Oppermann. Melting glaks. 4864. Feb. 26. (13olg.. 

23.5.23.) ' “ 

Rowart. Drawing glass in sheet form. 6332. Mar. 1. 
(Bolg., 6..3.2.3.) 

Wade (Em()ire Machine Co.). Cooling and nnnoaling shoot 
glass. ,5548. Mur. 4. 

'Sellars. 6176. See I. 

Soc. Anon, dite Progil. Cokl enamelling on wood, metal, 
etc. 6122. Mar. 10. (Fr. 7.5.23.) 

Young. Mnnufneture of porcelain etc. 6697. Mar. 15. 

CO.WriJSTE .Sl-ECllrICATIONS AcoEpritD 
28,0.10 (1922). Gronqvist. Production of metallic coatings 
on refractory materials. (211,530.) Mar. 5. 

30,764 (1922). Ruck and L<dmnc. Manufacture of refrac¬ 
tory articles, such os retorts. (211,543.) Mar. 6. 

12,621 (1923). Chem. Werko vorm. Auerges. Rendering 
enamel opaque. (197,933.) Mar. 5. 

27,582 (1923). Danin. Production «>f refractory articles. 
(212,501.) Mar. 19. 

IX.—BUILDma MATERIALS 


33,340 (1922). ' Kitchon, Lefebure, and Po.woH'^ Wool 
I'roceBS Syndicate, Ltd. Impregnation of timber. (212,301. 
Mar. 19. 

22,982(1022). Andrews. Manufacture of Portland cement 
(211,547.) Mar. 5. 

32,524 (1922) and 4269 (1923). Hodson. Manufacture of 
basic bricks oto. (211,944.) Marc 12. 

0192 (1023). Building Accessories aiid Flooring Co., Ltd., 

Goodwin, and Smith. Manufacture of ooloured asphalt 
(212,106.) Mar. 12. 

21,143 (1923). Building Aecessoriea and Flooring Co., Ltd., 
Goodwin, and Smith. Manufimture of asphalt. (212,188.) 
Mar. 12. 

7200 (1923). Eriksson. Manufacture of a porous material 
from Portland cement. (212,419.) Mar. 19. 

X.—METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY 
Aiu-mcations 

Bagley. Blast etc. furnaces. 6625. Mar. 14. 

Ellis (Bliss Co.).’ Process for working zinc. 6282. Mar. 11. 
Ellis (Oamlon). Process for reducing ores. 6729. Mor. 15^ 
Ellis. Means for redttcing ores. 6730. Mur. 15. 

Morgan and Levin. Manufacture of wrought iron by 
piling. 6706. Mar. 16. ' 

Rusheu (Schregcr). Utilisation of blast-furnace dust, 
burnt-out pyrites, otc. 8633. Mar. 13. 

Smeeton. Smeeton-Wright Furnaces, Ltd. Protecting 
metals during cooling. 6648. Mar. 13. 

Southern. Roasting and calcining ores etc. 6627, 
Mar. 14. . 

Ctmhemaillo (Westinghouse Lamp Co.). Manufacture of 
thoriiun or bodies coated with thorium oto. 6037. Feb. 27. 

Calver and Pocoek. Treatment of metals etc. 6071 
Feb. 27. 

Compapiio G5n4rale du Baaalto C.G.B. 4944. See Ji 
Ferranti, Ltd., and Ferranti. Protection of metals. 5603, 
Mar. 4; 

Ford. Manufacture of puddled iron. 5500. Mar, 4 
(U.S., 9.4.23.) Mar. 4. 

Hemies. Extracting rnotals from oros etc. 5697. Mur. 5. 
Hutcliina. Electrodeposition of metals. 5604. Mar. 4. 
Millar. Desulphurisation and concentration of sulphalc 
iron ores. 6908. Mar. 7. 

Nathansohn. Separation of lead and zinc in roasted 
compound ores. 5174. Feb. 28. 

Nathansohn. Process for obtaining produ<d8 for raetal- 
lurgical troatment from zinc chloride solutions. 6351 
Mar. 1. (Ger., 9.7.23.) 

Rogers. Silicon steel. 6194. Feb. 29. 

Skappel. Splitting up ores etc. 4939. Feb. 26. (Nor. 
26.2.23.) 


ArrLioATtoNs 

( ape Asbestos Co., Ltd., and Gow. Material for forming 
walla etc. 4903. Feb. 26. 

Carpenter. Binder for binding an aggregate. 6(K)0. 
Mar. 4. 

Govun. 5756. See II. 

Jackson (Warren). Manufacturo of bituminous comiJosi- 
tions. 4900. Feb. 26. ^ 

torenzotti, Marpillero. and Mnrzola. Manufactiue of 
abrous building material etc. 6867. Mar. 7. 

Miiller. Manufatduro of bricks ele. for resisting X-rays etc 
5450. Mar. 3. (U.S., 8.9.23.) 

Subox Akt.-Gos. Manufacture of building materials. 
5681. Mar. 4. (Ger.,; 26.3.23.) 

Ebnor. i roatment for manufacture of 

itructural articles. 65AS^S|Bv. 14. 

MoHardy. Si'a-soning^HK; 8196. Mar. 11. 

CoMnj3'm||gTOnoATioK.s Acckmbp 

33,113(1922), Ronno, and Middelboe. Utiliza- 

iou 01 oomburftih;. gosos from rotary cement burning 
link. ^ ’ 


Snead and Co. Heating and annealing metals. 4711. 
Feb. 25. (U.S., 15.3.23.) 

Thierry. Welding aluminium. 6018. Mar. s 
.(Fr., 20.6.23.) 

Complete Specifioamons Acckitbd 

.32,682 (1922). Sunderland, and Sutcliffe. Bright ini- 
nealing of -vire etc. (212,291.) Mar. 19. 

13,105 (1923). Fox. Treating tho surface of hroo/,r, 
brass, and- like metals. (212,467.) Mar. 19. 

26,805 (1922). Smallwood. ManufactiU’6 of ore or fori 
briquottos etc. (211,,529.) Mar. 6. 

28,039 (1922). Gronqvist. See VIII. 

28,919 (1922), Moxliam, Troatmont of silicious mcinl- 
bearing minerals. (211,530.) Mar. 5, 

29,256-7 (1922) and 10,721 (1923). Leighton and Dccicl 
Manufacturo of gold leaf. (211,530-40.) Mar. 6. 

1321, 11,642—3 (1923). Petrie, and Petrie and McNauciit, 
Ltd. Sherardising metals in wire or strip form. (212,0 d ) 
Mar. 12. 

1366 (1023). Oiief Consolidating Mining Co. Treatn 'nt 
of silicious ores. (201,879.) Mar. 6. .. i , 



' ■ ■ ■ ■ -.. ’ '■- •/' :' ■ ' ' 

; K^23>. Mark# (Awwricftix ^nganese Steel Co.). ;' 

Elootrfe fiimwe melting of manganese stoel scrap. (212,121.)" 
Mar. 12. ■ •' ' ' " 

8800 (1923). Jones. Smelting famaoe. (212,136.) 

Mfir. 12. 

10,337 (1923). Harrison (Kobortson Co.). Protecting 
motol articles. (211,746.) Mur. 5. \ . 

14,097 (1923). Potts (EloctrO'Metallurgioal Co.). Zir? 
ooniuin stoel and process of mftkijig same. (212,171.) Mar. 12. 
15,061 (1923). Duparo. Alloy. {200,074.) Mar. 5, 

17,831 (1923). Hossi. Powder for soldering aluminium. 
(211,780.) Mar. 5. 

30,405 (1923). Kousseau. K^hines for recovering precious 
Miotals. (212,208.) Mar. 12. , 


v/s;''■;. 

. 
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COJrK.T5TE SfJCmEIOATXOl^ AdcBPTHP 

22,727 (1922). Gardner. Paints, enamels^ japans, otO. 
(2U,6I6.) Mar. 5. • 

6432 (1923). Smith (Indelible Colovallon Corporation). 
Fusible ataining-ink. (211,718.) Mar. 5. 

. X1V.-4NDIA-BUBBKR; GUTTA-PEHC’HA 

ArmCATIONd 

Cohen. Manufacture of rubber from laU»x. C6I9. Mar. 14. 
(HoU.. 4.12,23.) 

Broomfield and Russell. Manufacture of rubber com* 
pounds. 4892. Feb. 20. 

Complete SpwciFicATioifs Acceptbo 


XL—ELECTRO-CHEMISTRY 

Appijoations 

Brown. Storage batteries. 6332. Mar. 12. 

Loke. Electric furnaces etc. 6134. Mar. 10. 

Slater, Cunningham, and Fine Cotton Spinners’ and 
|>r>iib1crs’ Absoo. Insulating material. 6724. Mar. 15. 

Slimmel, Willis, and Consolidated Mining and Smelting 
(\j. of Canada, Ltd. Acid-proof structures for electrolytic 
<^k•. operations. 6310. Mm*. 12. 

Brindley. Electrio primary cells. 5246. Feb. 29. 
Fuller’s United Electrio Works, Ltd., and Welch. 
r}i«>rmo*electrio batteries. 4837. Feb. 26. 

Hutchins. 5604. See X. 

Muller and Strasaer. Lead electrodes for accumulators. 
,)25h Fob. 29. (Swiss., 8.3.23.) 

I'rice. Electric accumulators. 5343. Mar. 1. 

Complete Specifications AcoEirrED 
;il,895 (1922) and 20.868 (1923). Seal Co. (London), Ltd., 
I‘uuitison,Rose,andJasoourt. Inertgalvanu:colls. (211,671.) 
Mar. 

33,194 (1922). Quain. Ozone apparatus. (211,082.) 
Mnr. 12. 

8U89 (1923). Hallett. Secondary batteries. (211,714.) 
Mar. 5. 

7252 (1923). Marks. .See X. 

22,008 (1923). Metropolitan-Viokors Electrical Co., Lid. 
(Wf■^itillghou8o Electrio and Manufacturing Co.). Electric 
fiirniK^os. (212,190.) Mar. 12. 

22,009 (192.3). Motropditan-Viokors Electrical Co., Ltd. 
(\V» .stinghouse Elostrio and Manufacturing Co.). Electru? 
liiniaccs;. (212,191.) Mar. 12. 


22,645 (1922). Owen, and Rowe, White, and Co. Manu¬ 
facture of aritolos from rubber. (211,515.) Mar. 5, 

24,502 (1922). White (Goodrich and Co.). Manufacture 
of vuloanisod articles. (211,524.) Mar. 5. 

XV.--LEATHER; BONK; HORN; GLITE 
Applioation.s 

A,nderson. Manufaiduro of leather. 6006. Mar. 10. 
Simmons, and British Xylonite Co., Ltd. 6714. XIX. 
Fitzgerald. Production of mouldable products from 
blood. 6082. Mar. 10. 

Fitzgerald. Moulding solid objects obtained from blood 
etc. 6083. Mar. 10. 

Bader, Eggort, and Wagner. 5629. See V. 

British United Shoe Ma<;hmery Co. (United Shoe Mardunery 
Corp.). Tanning hides etc. 5404. Mar. 3. , 

Miller. Treatment of leather. 5883. Mar. 7. 

Walter. Manufacture and treatment of leather. 6789. 
Mar. 6. 

Complete Spectfioation AocKPTBn 

10,583 (1923). Johnson (Bodische Anilin u. Soda Fabrik). 
Manufarture of tanning materiala. (212,144.) Mar. 12. 

XVI.—SOILS; FERTILISERS 
Application 

Adelanfado. Manufact.»u“e of phosphate fertiliser, 5710. 
Mar. 5. 

Complete Speiufication Acckptko 
27,377 (1922). Thompson. See XIX. 

XVU.- SUGARS; STARCHES; GUMS 
Applications 


Xn.^FATvS; OILS; WAXES 
Applications 

l)«mgliLs-Pectin Corporation. OU or fat emulsions. 4969. 
1‘VI.. 27. (U.vS., 4.9.23.) 

VVihon. Detergent compositions etc. 5374. Mar. 3. 

Ihilisli Thomson-Houston Co., Ltd. Methods of pro- 
t( < ling oils against oxidation. 6510. Mar. 13. (Fr., 13.3.2.3.) 

Treatment of oils. 6544. Mar. 13. 

Complete Specifications Accepted 

31.832 (1922). Dujardin. See XIX. 

32,961 (1922). Marshall. Solutions of iion-inineral oils 
'vHh mineral oils. (211,078.) Mar. 12. 

13,566 (1923). l^wia. Extraction of oils and fats from 
<'ii lt fat bearing material. (212,461.) Mar. 10. 


Sehluter. Production of rice-starch. 5610. Mar. 4. 
Kalhauge and Jorgenson. 66.30, See XVIII. 

Maxwell. Extraction of sugar. 6531. Mar. 13. 

XVIII. -FERMENTATION INDUSTRIES 
Application 

Kalhaugo mid Jorgensen. Method of producing yeast 
frtnn molasses etc. 6636, Mar. 14. 

Ci;»MPLi'jTE Specification Accepted 
29,576 (1923). Langemcyer. Manufacture of yeast. 
(207.546.) Mar. 19. 

XIX.—FOODS ; WATER PURIFICATION ; 
SANITATION 
Applications 


Xfit..-FOUNTS; PIGMENTS; VARNISHES; 
RESINS 
Applications 

' "■s. Manufacture of, paint. 6704. Mar. 15. 

Shuck, and Maclean and Co, Manufacture of 
iiig-inkB. 6543. Mar. 13. , 

N ii linnsohn. Process for obtaining lead carbonate: 6352. 



Berczolk'r. I’reatment of soy beans. 5327. Mar. 1. 
Bolton and Mills. Apparatus for treatment of eavrage 
otc, 4716. ¥eh. 26. 

Bradley, Wbymper, and Peek, Freon and Co. Manufacture 
of chocolate. 5805^ Mar. 6. 

Croft and hotten. Manufacture of fish meal etc. 4985. 
Feb. 27. 

• - Douglas-Peotin Corporation. Manufacture and use of a 

‘ jellif^g product,. 4968.. Feb., 27, (U.S.,. 23.123.) 
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.J'aitelowitz. Production of preserves of fruit etc. 4767. 
^eb. 26. ^ 

M^dth. Softenings sterilising, etc. water. 5660. Mar. 4 . 
KeynoWs, and Jeyos* Sanitary Compounds Co.^ Ltd. 
Purification of air. 6280. Mar. 11. 

Simmons, and British Xylonite Co., Ltd. Manufacture of 
casein products. 6714. Mar. 16. 

Complete SrEciFicAriONs Accepted 


Gurney, 'j^j^bes. 4838.' .Fob. 28- ■*' ■, " 

Sohu3k Method of impregnating luoifer matches. 64 
.Mar. 3.y--(Qer^rfi.S.S^.) 

xxni.--ANALysis ' ^ ‘ 


21,645 (1922). Sauer. Process for purifying liquids. 
184,473.) Mar. 6. 

26,617 (1922). Ward Baking Co. Production of food 
products. (186,634.) Mar. 19. 

27,377 (1922). Thompson (Visser). Do*watering aoti*. 
/atod sludge and producing a fertiliser therefrom. (21^,280.) 
tfar. 19. 

31,632 71t>22). Dujardin. Manufacture of cattle-feeding 
akes and oil. (211,923.) Mar. 12. 

31,608 (1922). Elektro-Osmose A.-O. (Graf Schwerin 
>6s.), Rup[x>l, and Dietrich. Purificationof water. (211,662.) 
dar. 5. 

12,587 (1923). Hilditoh, Wheaton, and Crosfiold and 
Sons, Ltd. Means for purifying or softening water by 
means of base-exchanging compo^inds. (212,453.) Mar. 19 

XX. -~ORGANIC PRODUCTS: MEDICINAL 
SUBSTANCES; ESSENTIAL OILS 

Applications 

Agoloum Crt)8. IVeparing stable colloidal solutions of 
^Ivor. 0228. Mar. 11. (Austria, 14.3.23.) 

Naugatuck Chemical Co. Treating 8tyn>l etc. 6251. 
Mar. 11. (U.S., 30.0.23.) 

Sortig. Process of denicotinising tobocco. .5078. Mar. 5. 
Soe. of Cliemical Industry in Beale. Manufacture of 4- 
o 3 cynophthaleno-l-arylketono 8 . 5784. Mar. 8. (Swiss, 
6.3.23.) 

Wade (Kttrj>en and Bros.). Manufacture of hexa- 
methylenetotramine. 4932. Feb. 26. 

Complete Specifications Accjei'Ted 
32,520 (1022). Hirchberg. Compositions contiuning form- 
4dehyde. (211,943.) Mar. 12. 

14,502 (1923). Imray. (Soc. of Chemical Industry in 
Basle). Manufacture of solutions for medical injection. 
(211,771.) Mar. 6. 

14,672 (1923). Bloxom. (Chem. Fabr. Griesheim-Elek- 
tron). Manufacture of ticyloeetyl compounds.' (211,722.) 
Mar. 5. 

21,181 (1923). Layraud. Manufacture of new salts of 
C.C-di-8ubstituted barbituric acids. (202,660.) Mar. 12. 

26,666 (1923). Pereira. Manufacture of 3.10-perylene- 
.quinone. (206,134.) Mar. 12. 

26,740(1923). Soc. des Etabliaaement Barbet. Apparatus 
for the production of formaldehyde by catalysis. (206,168.) 
Mar. 19. 

28,997 (1923). Bloxam. (Chem. Fabr. Oricsheim-Elok- 
tron). Manufacture of acylacctyl (jompounds. (211,814.) 
Mar. 5. 

XXI. - PHOTOGRAPHIC MATERIALS AND 

PROCESSES 

Applications 

Farmer. Colour photography and photographic printing. 
6651. Mar. 5. 

Sondonnarm, Woithe, and Ziehm. ManufacUure of colloid 
layers containing chromate colloids sensitive to light. 6695. 
Mar.-14. 

Complete Specifications Accepted 


' Applioatioit 

Newton iMid Newton. Apparatus fot^^^eteoiing noxic 
gases in the atmosphere. 5906. Mar., 7.7 ■ 

TiwmE 

Offlciil trade IntclUgenc* - 

ihe ly^artment of Oversetw Trade (DeTelopinent*'* 
and Intelligence, 36, Old Queen Street, London, 
S.W. 1) has received the following “enquiries for ; 
British goods. British firms may obtain further 
information by applying to the Department and 
quoting the specific number Centri-' 

fugal pumps „ (9319®.L./E.C./A./2) ; Australia : 
Bootmaking materials (412/7/1/1,^215); Belgium': 
Artificial suk (286); Brazil: Artificial silk yams. 
(305); British India: Steel (The Directors, Madras 
and Southern Mahratta Railway Co., Ltd., 26, 
Buckingham Palace Road, London, ^.W. 1); Italy.: 
Linseed oil, varnishes (293), leathers (22275/F.W./ 
M.C./2); NoruMy: Electrodes (298); Poland: 
Shellac, gum arabio (301); United Stales : Mustard- 
seed oil, rapeseed oil (22291/P.W./C.C./2). 

Australia: Hardware (412/7/1/1/216); Belgium : 
Metals, chemicals (307); British India : Steel 
(East India Railway Co., 73-6, King William Street, 
London, E.C. 4, Ref. 3701/43/T.G./E.C.); Ecuador : 
Hardware (322); Egypt: Cast iron (12682/ 
F.E/E.C/2); France : Sugar, (308); Italy : I.«ather 
(310); Netherlands : Artfficial silk (313); Don and 
steel tubes (314); South Africa : Fluid disinfectant 
(13,366/E.D./C.C./2); United Kingdom: Steel (Cor- 
poration of Trinity House, Trinity House, Tower 
Hill, London, E.C. 3); United Stales : Pharmaceutical 
. goods, hardware (320). 

Safeguarding of Industries Act 

A complaint under Section ! (5) of the above Act. 
that rongalitc, sodium formaldehyde sulphoxylat<' 
and zinc formaldehyde sulphoxylate had been 
wrongly included by the Board of Trade in theii- 
lists of dutiable articles was recently submitted te 
arbitration under the above subsection, apd the 
Referee has now awarded that they were properly 
included and that the complaint has failed. 

Patents- in Jugoslavia 

A copy of an Ordinance modifyipg the Regulations 
for applications for mtents, etc., claiming priority 
under Article 4 of the mdustrial Property Conventii >n 
of 1911, may bo consulted at the Patent Office 
Library, 25, Southampton Buildings, Chancery Lane, 
W.C.2. 


32,988 (1922). dark. Production of photographic nega¬ 


tives. (212,294, 
.MOO (1923), 
;;ilar. 19. 

- • 19,728 (1923), 
gi^ohio Alma. j( 21 l 



Trade Information 

(212 390) Bedford Street, Strand, W.C. i, 

' ’ ’’ has been appointed English amiit f<» ..the sale of - 

fiir AnUin-fabrikation. Photo- publications by the Chemical Catalog ,Co., Iric., of 
,jgMar. 19. ; -F—V'--'- -j 


Light filters or screens. 



0 










Official Organ J Ihc Fedmf Council for Pure aSl Applied Chemistrj, 




No. 5 


.,« > r T »rW’f -^^wnanieai JS^ oa the - 

- 3 rd. of, January, was extiemely iaterestinir. MV 
Woolcock o^nfed the dlscnasion hi an a^irable 

shreii^ness end 
• remainder of the diwiussion was leth^ 
discursive, but some useful points were made in it^ ^ 
Refcmnce has often been the^Mte ofv- 

at An T-if chemists consider 

that a ripd defimtion of the term ,“ chemist” and 
.1 rostnction of chemical employment to oualified 
chemists will eUlve a number of dif^ulC A 
comparison of the two professions may be of intertet' 

111 his conimxion. There are probably many more' 

chemists, Lt chfmistry 
iMlI probably m a very few. years become of ereater 
importance wnd -.the chemiste usilg the 

mo hem increase. At So 

comprised in two classes, , 
lurristers and solicitors, each dearly defined and 1 
protected . In. addition to tLTSte W ' 

mmCrL^"s^ varieties whL i 

imT number of assistants . i 

dela^ their own intricate t 

cither 1 n* whom will never become ^ 1 

t ier barnstem or solicitors. There b no mgm-l i 

cts m “eludes the whole A -i 

,^r«f bawister belongs to onp‘close wr- ' t 

<." !■ * another qirite distinct c 

The men who are destin^ to receive an I 

not ^ or so a year probably . : t 

I'd ten Th^solicitor acquires h& ii 

- ml long apjirraticeship. THe batrister has to d 
iimivine ^““np?*inn _which does not involve^ we 
thf.^,a!’ ®® ^“^y ^ ^ chemical degree,-but 

fCarh o?Esminatlon does not suffice to, 

1 :■ hamster his :,bu8i»c«!t. Cfifiy a small tl 

dc«smn“ di practice their, di 

Low yhri,. *he, difierencb between those who: n 
In ^ ^ not, is not tested tl 

'I and other academic qi 


® ^ ^heiaioal societies wb find 

■ ' 8 *^* ingal societies. The giteiety of 

local .flectionsi each with a committee 
^d xossibly a^^re committee. Many 

<5 *are also membera of the 
; ®^*®*y« or the American Chemical Society 

■ immA^e Colourists^^r 

' other organisations. These have their 

Sans^w ^oportion of their tW 

m^t^ TlS^’ committee and other 

i ^average lawyer spends nb time 

Work b it. The necessary 

worfc ^ done by few mdividuab, but as there aiw 
only two Societies the total volume of such- work 
IS very small. Then again the We^lo nS 

Kfk^n aW® “ papers ^each other. 

abreast of the progress of their Work by 

:teSbe^®“Krvw®*®“®’ jouraab, whic4 are few 
-2 lawyer sjpids his evening Ibtening 
sn ,*^®,nonfoliaation of mortis or thf 
Rule in Shelley’s Case. Some of ow ohliW 
friends , spend several hours a week in att^ding 
Tw®^ ™®®‘^“^ in different parts of London ahl 
the Provinces, notwithstanding the fact that thev 
“ ^ I**® “?®* .valuable papers a month 
teat teA*^**!® pnbhoatiqn. We are inclined to think 
b committee and other meetings 

on^^S" A®'^^;®®£f^ that the time »pSt 


th^te’cSX,“ ®A ^®®,® «P®«ialwation in the law 
Scnor^flfSj apecialbe on 

o*' company law have 
journal of their o^. 'They read 
the MM© jbumab as the other lawi^ 

is s^nt 

.*fl)iWwW»inmjttefr.;'aitd' Vithqr meetings, but 
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CHEWlSTiiY a; 

outside his professional ciroI^, ybw j^ 
on borough and town US'swietilriM 

of golf-clubs, or debiiijiig hi,local ^Titfcal societies. 
How many cheiniste~-wei do not mean chemical 
manufaoturets—ore rural councillors, county coun¬ 
cillors or privy councillors ? How many^are actiw 
members oi thh local Conservative, Liberal or Labour ^ 
])arties | ^tow many are churchwardens or treasurers * 
of Ipcul billi^d clubs ? 'Very few. How many are 
memberB' of Parliament ? The answer is none: 
How many write letters to the Times ? The ansiyi^r 
is two, and perhaps, their epistles are not always pub¬ 
lished. If ohemiste wish to make an impression 
on the public they should abandon the practice 
of reading papers to each other on some new method 
of detecting thiophene in beer or determining the 
hydrogen ion concentration of clay soils in North¬ 
amptonshire,” This sort of information- should be 
published, Evei^ day you may read in the Times 
a few columns'of ilegal reports written by barristers, 
but,, in language diluted to the level of intelligence 
of the readers of, that paper, with some of the hard 
words left out.. The chemical organisation of this 
coipitry can bo’ greatly improved, the publications 
made more efficient, much time and much ifaoney 
saved, provided only that the chemists wish this 
to be done. Ho they wish anything to be done?- 
do they wish it so much that a few hundred of them, 
are willing to spend say a couple of hours a month or 
half-a-crown a month towards that object ? 

* * ♦ 

^ For some time past it has been known that the 
British Dyestuffs Corporation has been negotiating 
with the Interessengemeinschaft—the German 
chemical combine familiarly known as the “ I. G.”— 
with the object, it was supposed, of arriving 
at an agreenient similar to that made between the 
“ I, G.” and the chief dyestuffs company in France. 
This much was surmised, and only a few days ago a 
member of the late Government refused to make a 
definite statement as to the position on the grounds 
of expediency. Much surprise—indeed, the chemical' 
dovecotes aro fluttering with excitement—has there¬ 
fore been caused by the publication in the Manchester 
Guardian of the outlines of what is claimed “ on good 
authority” to be the draft agreement between the 
Germain and British interests. In brief, the “ agree- 
metat ” provides that the British firm shall have a 
monopoly of the British dye market, and a -percentage 
share of foreign and colonial markets, at the same 
time receiving technical help and information as to 
manufacturing processes. In return, the ”1. G.” 
■M^l receive a half-shore in the profits of the Corpora¬ 
tion, which 'will guarantee that any dyes it imports 
shall hot be sold at prices higher than those charged 
abroad, but not what price shall be charged for its 
own manufactures. Tne Guardian further states 
that the agreement has beep reached with the “ full 
knowledge.of the Board of Trade,” and that it can be 
fitted into the framework oi, the existing Dyestuffs 
Act without any peed for ire!^ legislation. The 
agreement, however, could not be worked -without 
Government sanction, owing to the ^ £2,000,000 
invested by the State in the GorporattiSai; oe- without 


;■ :-'th8l^?p^aJ.iS5^ B^iOf 
help an- Ad vi^^ <« 

licences to import dyes. ^ . 


It is, indeed, surprising, and-flz^hcly th^eie fro 
■ of. the formation pt-f, vinous 
'-prop0sal.-';''.,Wp,-.:-m435--' agjiia- 

which: says, in. brief, : 

of the Dyestuffs (R«^latiQn)i.4iiot; 

“ with cdijspioudiw :i^-s«cce^;.|t 0 ^iklpi^l^^^^ ' 

-whioh shows no signbbf able to'stfid 
legs. 'W’feeh' the'-prot«^ti0n\-w'‘:idlhdi^wi^“'^^}^ 

“ either the British cbifipany iwll^S^Wih^ 
selling agency of thb German coipbiaet^x^Httl'^l! 
become a British monopoly, 'ofv 

cpiohr-users to peipetiial ran^iu. ■ : If jith ^u^- 

tions of monopwy or protection ot anysp^erpo 
problem of the kmd we ha-vo nothing,to. do. 

Weand allcKemistslare very much concerned with the 
significance of the step. The flouxisb. of drum apd 
trumpet, -with which the CSorporation wapi founded, 
and the ihagnificeht promises for the future .bf Hhe, 
fine-chemical industry are still fresh /In : 

though, to the general public, such thingsjnify he jos 
discarded faded wreaths of long-past,.forgotten feasts. 
However, that is another story now, for.-we arp.ppp- 
posed to be at peace. Working agreembilts, between 
- oompanies of different nationality.have .been made 
before and, as far as we are aware, with, benobcial 
results ; some of our readers may remember the 
agreement made some years ago in. .’the . tbbacco 
industry, But definite information as to the prespnt 
agreement must be furnished before an opinion can 
be formed. What, we wonder, do Sir Wiluam Dope, 
Prof. Morgan, Prof. Green, and Dr, I.«vin8tein tmnk 
of the proposal ? In the meantime, -we await, with 
still greater curiosity, the dictuni of, that, veteran 
author of works on the statistical aspects .of political 
economy, Mr, Sidney Webb, now Pr^ident pi, the 
Board of Trade, 

' ♦ - * * 

The American Journal of Pharmacy a few -vtpeks 
ago, published a paper by Mr. J. N- Taylor, on the 
definition of a chemical. This quoted the idefihition 
of the Synthetic Organic Chemical Manufacturers’ 
Association, " Ghemical—A material cohtainipg a 
{ireponderating proportion of an’individual” spb- 
stance of definite elementary oompO^ftipn”’Mr. 

J. N. Taylor referred to the editorial Coihtebht in 
our issue qf May 18 last and to other dbi^^lolu and 
suggests for consideration that in. the siriefteM i^nieal 
sense every material thing is a cheniiiffl. a 

very wide definition and we suggtet a nayrower one 
for the consideration of our readers. ' If we kssume 
that matter is composed of elements eqjfcbppunds 
of elements, and^ that a coihbinalibte;:bi',etementH 
to form a compoiind or a change in thip.tbEiih<|Sr in 
which elements are - combined in cbmpbundE^' is a 
chemical change, it might .be possiblb to 
all elements and all compounds are ^^'cheii^^Js ^'End 
that the noun “ chemical ’’ algo fnolndeftsuqjlttt&tores 
and solutions as .are used for 
or . affec^g'.ehenticalv. chistt^ei-p-*®. 




Feb/J, 




III 


*®RWELS*- -t ■ ■■ 80 ^\^^^i^l: iji 

* •- * ---- - •' ' ' ^ 

d^iTA f.hA «A»»ww>»;.ii.:- iT^iTI; _. ^ ” 


Ify J. BR£WiS 

There are fe^ in this atmntty in a position 
to concfetttrai® ’o»‘<Jt& ettreeli6p tw 


■we iSnS«TT:i;rySil wrewsr inwwy, 

we mrawt hat fldiittire the generosity of the natim 

Whn .a to ^U so inueh of hte natiTlA® 

seed.,, ■ - .^ ■ 


iirau Bucuo ^ nuio possesses some diptihct peculi- 
nty, calling fOT special treatment, few mills are in a 
jwsition to hai^e the jeompiefe range in i*e most 
^ito ol' the 

oil IS f^uienfly ft matter of compromise—to shit the 


•pv^a 

>» 4 Si i- i. '. ~"— means of a mOcKftttical 

or ^qtion-type ele^^ on to a band and di«eb«n4M 
mto bmapr siios, it is easy to take a representfture 
bin or sflo. With bag seed It iS ' 
^re i^fl^ult, and the best solution appears tft ’ 

td-Stack m deflnitn niUo Tlia 


- i- r rClT yv'wjt'iwiMOW-—w filMV vnu 

availaWe pJa»t;^ aumuon appears ^ m 

oil from rertein fteed^.With limited-jt^ii fa a familiar “ defimte pUes. The respeotive sabs'tuid 

difficulty, y^t pbtaised.v c^eifiecl in ^accordance ^ts 

tor instanre; -fetto own-type;,|Srererei, .w^ were ^*^house saniples, and seed‘sent td 

a few agd- coftiddered unsuitable for rich oil- be blended to produce the desired'^ade 

see^ It ifti hOwe-TOr,, .impossible .to recommend ^ ^ e ^ ' 

a dofimte type of plant to handle each seed with : ’ - Cxjsanwg thk Seed ' ^ \ 

u tbe problem of obtain, , seeds req.uire cleaning, in order to -remove 

ing the highest eflScienoy ^ a wide range of seeds and fcreign matter. Seed handled in"'bulk 

on a particular plant is likely to remain-^for the pneumatic elevators is very free frmn sand on 
ciiltivation of the inventive faculty. the suctibn tube, but the more bulky^reign 

Ihe raw marerials of the English mill—the seeds, matter must be removed by scrbening ‘^Th the 
mils and kernels, come from aU comers of the earth ; mfjonty of mills the cleaning plant has to deal with 
Mime are cultivated, others grow -wild. They pass ftU,the undesirable material mixed with ‘the. seed, 
through so many^and Varied vicissitudes that the it is , geherally placed in such a position th«^ ’ 
average g(^ quahty On arrival at the miU is sur- : ®»“ operatq 

jimmg. We have no control over their production; nnnse to mill, ^mall seeds, rape, til, sova bej^ 
they are bought on sample sometimes sent from the nfrefd, can be very efficiently cleaned bv’ means 
place of ongin, but generally taken on the arrival “ well-kno-wn revolving cylinder, or reoib- 
ot the parcel ihitJns couptry. H the sample is col, rooatiiig tray type of screen. Palm kernels aiS 
eeted m this country, it is assumed, to have been . "“^^^bbitiaated groundnut”-require more drastic 
aken m accordance with a definite custom and to ^rea^ent, owihg to the amotmt of sand adhering 
>0 representative of the bulk. It may or it may and shell. Groundnuts takeb fr^ 

lot Peso, for.there’are several factors which have a mamy «od are particularly troublesome in this 
"earing on the overfall quality of a large parcel of p^t, the indented shells being well adapted for 

^ ^ ;^®‘^th®8«il-,/almkernebandnndecS 

MATOBiiy OF THE Seed - gTo^dnuts '^ould be passed through a revplvink 

If the seed is. the wild-grown variety it is likely . a “ turetterr 

to be as ywed as the blaoSberrifes on our hedges, of thq-Mts 

ami the native does rfOt confine his attention to the ■?sometiniea 
npc specimens, , In the base of cultivated seeds ' ^ allow, the sand to pass out througlifthe 
""■my of these (especi^ly the smftU Vkietv) w J more efficient arrangement is 

mi small tracts of, .land farmed by a ^tivef who . only for the purpose of Iifeseav' 

(iK-idcs very pitch the time of harvest not by the \ i S5„^j^ “■dd ttt eSeet separation on a s&fthih^ 
iiidunto pf]aie retd, but the nearing rel4nis . f ^ * 

fistival or the persistrot ftttenlilonstof^t mwey- wito *ypo o^oleaner for deftHng 

to wlmm ^ahmhrfgi^ ' ■ hy tw.means generiadret^ 

‘9,fbrei^^ seed is very ^ ^W^mtatren of the reason .for 

anabie, and^ ap-it wast neh.ptdefmUy distributed “ 

iiiiv’m ffte parcel at the place of origin the " .Xhe Dtditoary 


' the 8oeiety'sel'-?i0Senileat'' 11 

Cm;.neerieg 


■el the Liverpool Section 


ftp; thephip’xtf the k%nei. 
T cleaner this cto 
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roll and housing of the tost 
evktehce will be ol^tained to^^ieTer^t !the »m6utit eim%'d^lited;>3ri«ld''i%er^ 
of foreign matter adKeiii^ to tho i keihet skin is and as the bott of delmtm^ 
considerable. '!Efais: fpjeigh matter is generally cdl- ; it i^nires. ofttelFul suptovinod, it’ 
looted by kernel^ i^hibh at some tim® in thmr histo^ -, advisable tb •■oasrry, the process’■ beybitd' 4 -eer^&i 
have had their skin covered with oil drawn by heat st^e. : ‘ . j,-. > i',:; ti 

of the sun oV aasuitable storage; in fact, oil-covered 5 ; The lint has a toafet ’^hfe,?‘def)«Hdiiig^^^!' 

V ■ ’ ' freedom fedte dnst told, pieciE^, of se^ hiil| and dirt j 

\C'.'' '^'-its'. lehgth..';,to:\flbre,,^y,'?rtoto^ •''Aptof'’-lK>to' the' 

:. length of: fibre,, thb ijntoitj?:. bf. produced 

' d^ppeod? on the efflciChcyand the 
toethod" of removing, it 

•: ■ moment J^re tne ccRicenied.Mtto^ 

:'■' seed and .lint'covesribg-it.-' ■ .■. .?f ^ ■; 

* The removal <rf loose material-Jrdtos'lhe'seed is 

easily accomplished ; the diffleuKy isM^move the 
dust Slid dirt from the- lint.'-^pJan’t ^toi for the 
purpose of sepaiating loose njateiiai a^ removing 
the dpst from lint is shown dn .F^Plj^i^'a^pd 2 :— 




\ 
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.Cottonseed Cleaning Plant 

■■' • Fto. 1 


kernels frequently reach the mill. The duty of the 
tumbler is to remove this attached foreign matter; 
and if the kernels are wet, also to remove the oil 
from the skin, otherwise the final oil produced is but the tendency now is towards mbr6;'intraisivc 
?iirniv tn to«+:o “ ko«.i, ” being neutralised, ginning and, consequently, less lint on the seed; 


.Sami ASD , LlNT-OLEAMtod'; tilANT ; 

For seed without long Itot, *^' ^ 
shcai; fibre only, the methotot: m’tobw described 
are quite efficient, but for deali% wfrh covered 
with ion^ lint blosely Vrapped sirtomd tM se^ they 
are not efficient. It is imFostoble to rerndve the 
dust unless the long lint fs' opened out. If this 
could be accomplished the appearance of the lint 
finally obtained would be decidedly improved. The 
problem has in the past received much'-attefition, 


likely to taste “ harsh ' 

The partial closing of coconut meat during drying 
forms a pocket for the accumulation of dirt, and the 
fine dust due to the action of weevils. This is shaken 
Out by aUowing tbe copra to fall over a series of steps 
on to a shaking tray screen. 

The cleaning of -woolly cottonseed is a problem 


The removal of the lint or short fibre frbm the 
seed is accomplished in a variety of ways. For the 
rembval of the long lint a modified form of saw gin 
is in general use. The Carver linter is representative 
of this type, Fig. ,3. . i. ; 

In setting up the linter saws, fall advantk^e Should 


which has received much more attention in America be taken of the seed being in contact -adth the side 
than in this country. This is, no doubt, due to the 
fact that in the early days of cotton-seed crushing 
in this country, the seed u’as mainly the Egyptian 
variety, which has no adhering cotton and is. known 
as “ black *’ seed. When the woolly varieties airived 
the-crasher was eventually faced with the problem 
of removing, in addition -to loose sand and stones, 
the dirt in the lint. The evolution of the plant 
appears to have remained entirely in the hands of 
the crusher. English mills deatoig with woolly 
seeds are equipped with cleaning jilant which is 
more or less their own design and manufacture, or 
with American plant. 

Woolly seed may be divided into two classes •— 

1. Seed with fairly long outer lint covering a 
shcHti tough fibre firmly attached to the seed husk. 

2; Seed with no long lint but covered wdth the 
short tough fibre. 

' To obtain the best possible yiel 
cottonseed milled on the undi 
the long lint, and short fibre must" 
seed should be_ sent to the mill a6 , 
otherwise, the lint will absorb oil anS the cake have 
a rough and, from the farmers’ point of view, un 
attractive appearaflee: 






Cottonseed Cleaning Flant - 
Fig. 2' 

of the saw teeth. The teeth s}iould b®. ghfirpen(-el 
in such a manner that as much ‘‘bun! posCiblf 
m woolly is left on the side of the teeth. This oan-t-F^ dent 
system, by using the gummer after filing, and sabtlng the 

lOved, the ,, gummer centre slightly behind the stov. • 

•d as possible, , W;hen seed has fairly long lint, :it a8,eome|sSa8S the 
practice to double lint. The seod is 
the Imter at its maximum capacity and. with 
j^ws, and fhea. A secqnd time -witJl a nortoftl 


F«b. 1, 

- share. 
cut 

free ficojtt'.fin^f (tl^t';:’'.^|.-: 


H3 


‘iW® ilSrnTrstrn'v’ 

obitabte of 


free llx>m,Sm< IjhisrM 4»t |n<ii^»8 

prer«rtioa^o« 44:4^^ 8e^. The <JeccMteali?d,cotton- 

the Imt bj^. the. Jta^efcfewRtJs .baoS iftai w^ueo 


lint as it collects on the reei.'-. 


"*Sirt"l2 SS;?'’- Biil; t«t^oo 

. .,;^ gr^‘“’“'‘>' » ■i»i»»»8 rf tb. ©b t. 


'.v^^flCsiJarajers....... 

** ^ appears to 



W k J U Vb utananaea oy me tarmsr. 

the higher 

pr^ ;(^rtiB8ied cake, r ihtrcduoti<fe of the 

fllAA.fVB. /%# ■ . £a. _ 1’ 1 's . • ' .'-\ . . - 


meanr of 

5eri(^ t 


^ . r - T - ^ —-WT»- —Wirwv** vr* VltV 

rt^ »wW , have, reeled more 


' ‘;B4po»wpATti^b ;'jft£?s#r'.^'''' 

Plant; for. W)rld^on^ifc».;(^^^^ 

iet, tp c|i^abdat 8$ per cent, of the seed. The 

' we smaB seeda allowed to 
W88 htMmt; % this geeds 

^ rartc^th^t: 

**? can be adjusted 

the tot hujler is diwharg^ on. to t|ierdouble 
' coarso meats sepairated. 

.Wl^ ^nd uncut seed* paf^ tb the tof-l^ter 
■ and the meats to the mill. In the first beater the 
^ w beaten out of the hulls and lint. 

■♦i ; ., ' “^^'e'nd uncut ^d thw pass to the s^ 

tlie seed :botween catboruhdum rolls. There arc ‘^' *ne remainder of .theseed is out: the 

aso maohinM of the defibrating type in which the dropped on to the second: for 

short fibre is torn from the seed by the abrasive ™ romammg eoaree meats,; v The 

action of metal surfaces formed like a Household ^ a®* fe®^^*" ^ttioval 

grater. , , “ . A'^nr or dusi The, hulk^^^ 

In Bngtod, cottonseed, having been cleaned and 'ffep m®*'* 

dinted, is sent to the mill: anS the oU SKd* mesB of tKe-featers 

11 the ,, . . 'contains small snifini* nt i>..ii i:_i. .„j c.. xi. ’ 


.fJtitiiit: Sfa^ne 

',:*'m.:3.'■'■■ :.'■■■ 


...v,.v» „,u_y ^foas HIM} ulipnuu to be pressed. Much ’ i — 
has been mid and ^rttfep in order to mduce English 
crushers of cotfoijsei^ to introduce the decorticating Tn,«,^ b^ter and thence into the hulf ddnvCyor. 
system mto mills, Among the advantages other, methods, each claiming 

claimed for the Sjmtem, the follo^g appear to be 
the mojjf ittip(«rtaiit. 

}■ I* bigher yield of oil. , , 

- the oil ^ of dietter qimlity than that produced 
from undecorti^ted seedr ■ ., . * 

■?• °A is refln^jmofe easily’spid with less loss. 

is a’highly concentrated cattle foodi 
0 easily digested than the Undecorticated cake. 

"®, “cm’aoy, of ftemS .l, 2 and 3 is generaUy 
nn ted; ttiC:. yield' of oil on the decorticating 
an average 1| to IJ per cent. 

‘ ®’'‘. fuan on the imdecorticated system, the 
oM^distribufm^* made on of similar initial 

ate/and E^hS SilSIw hiilli’^ 

'ittle IS stiH a matW of .cohtoovarsV . 'I’hAr^ai.ft x?? If being olaim^ ’for 

hose who , maintain 'thaii: tie tsresence of the is curin ^ *hb 


UvIT. rT{17^^’■ MJaCWJB *1117 

w. jhtf totihtid oy which a certain 


uecomcaiuig ri.nt for CoHohteed 

■ ‘ vV",: F10.-4. " 
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amount of fine hulls is retuxwid to the . Ag»iti 

t here is the method of deoorticating “ black ” Seed 
in tvhich the hulls are )trithdrawn by means of 
fnn-suction. ' 

During the prooeas of decorticating Unted cotton¬ 
seed, there are two sources of loss fcnotm as the 
separation and absorption losses. lb©'first is due. 
to incomplete separation of hulls and meats ; the, 
latter is due to oil absorbed by the hulls and 
lint. - • 

To obtain ideal conditions the seed should be but 
in such a manner that the kernel or meat is'not, 
broken or pulverised, and the separatiori of hulls:' 
and meats should be effected as soon as possible. 
In actual practice, ideal conditions do not obtain, 
due to variations in the size of the seed and wear' 
in the huller knives and plates ; each ^d is not ' 
cleanly cut, and a certain amount oE ’ pulverising 
takes place. This results in the production of meat 
flour, which adheres to the hulls and lint. -Further, 
the seed should be cut as few times as possible, for, 
repeated cutting, in addition to producing “ flour,” 
draws oil from the meats; this is absorb^ by the ' 
hulls and lint, and cannot be recovered. An estima¬ 
tion of the effidency of the jirocess depends on, 
first, the percentage of hulls mixed with the meats ; 
secondly, the percentage of oil absorbed by the, 
separated hulls. A separation of 98 per cent, meats 
from hulls appears to be common with modern ; 
American mills ; in fact, some claim higher efficiency. 
With seed properly prepared by delinting and hullers’ , 
in good condition, there appears to be no difficulty 
in keeping the oil loss in hulls below 0-5 per» 
cent. 

It will have been noted that the system is very 
exacting; it demands very definite requirements in 
order to obtain the highest efficiency. The American 
mill, which deals with seed stable in character and 
consistent in oil content, has no difficulty in meeting ■ 
these conditions. ' . 

This is not so with the English mill, which may 
have to deal with many varieties of cottonseed, 
varying in oil content and character, a large pro¬ 
portion being “ black ” seed. Again, the demand 
for cottonseed cake is sea.sonal, and during the 
off-season it is usual for the English mill to turn 
to other seeds, in which event the decorticating 
plant standing idle would add considerably to the 
unproductive capital charges. It is not surprising,, 
therefore, that the English crusher has, up to now, 
remained unconvinced by the arguments advanced 
in favour of its adoption, and after (Heaning and 
delinting the seed sends it to the milling plant 
imdecorticated. 'V, 

All seeds should pass'over a magne^dj^^iffor 
before milling, cottonseed being passed ^tHPefore 
delinting. The most suitable phicu loit un^Birator 
is at. a point where the seed in transit '^^^C mini¬ 
mum,. obviously just sufficient to fe^^tbe mill. 
Laige pieces of iron are removed by Ine cleaning 
plant, and the function of the magnetic separator 
is to ooUeot the ^wnall pieces, ■^jen seem to have 
an affinity for pi^e .oatole. bf .fabdous-yato^^ w 



•- 'u.:\ .. 

The snbsei^uent operatipml Idr ltoicli 
cookinj! ^hd ptotoing the:>^ , 

and any attempt to isolate c^-biE.th 
does not fulfil its- ftinotto^-id reqfrtto- 

.ments of the dth^ k toon i Appa^to^^ 
is, of • course;, ihore;‘nisirte4. tSi; lodrtaln 
effect is aleb pUmulad'tie^uF.hcdtontovftoeatildao 
mUling may . be the cause 
resulted in teoessive ‘Mooto ’’ AtHbh 
praefioM seed ernteing te^ d ho auch. thipu -iui 
eflficient: red.ucing, ihiTting or cooking consiaeped 
ind^iidently; the only ^Skiency of rapy‘tt 
tbdr combing efficimicy. -It' has;.;already 
pointed out that the method of carrying out 
operations is frequently a ipatter of oomi*dmiee^ 
to suit the available plant. It would appterj tedit 
that in considering the plant used m redtjmhg 
milling, cooking, and pressing; we shottld' tnat 
emph^ise type nnduly; for there iS considjW^^e- 
difference of opinion as to the best type rf .pltet 
for dealing with a partioulMr seed or cajSfyin*;o\jit 
a certain operation,' ' ■ ''iy'’ 

•.The introduction of rich oilseeds and dihdteianda 
for qriide edible oils revolutionisefi oil milling. 
Metlmds in'* vogue for the extraction; . Off te? 
cottonseed, linseed, rape and other sm^i Stofi®, ddy 
found to be unsuitable when applied to toa)tniuketee^, 
groundnuts and . copra. It .was found tJiAt these 
latter required much more intensive metoods, and 
heavier finishing rolls and presses were introduoefi- 
In the case of groundnuts and copra, the large 
amoTmt of seed sq^^^^^d out of the ptos® (foo*®) 
and the destruction of press cloths led to the iniro- 
duofion of the closed type of press with either fited 
or inovable cages; The difficulty in makiiig a hard 
firm cake brought about the, use of the closfed press 
for,palm kemefe. The pressure applied to the cSlce 
has inereasod enormously—^from 0-6 tons to 4 tons 
per sq. in., with a conseqg^t increase iff the cost 
of pressing plant, - '■ 

During the introduction of these heavy cage 
presses, the gross pressures of the Anglo type press 
were alM increased by greater ram area, and increased 
pressure in the hydraulic system. iHirther improve¬ 
ments in connexion with the Anglo system, tech as 
increased cooker capacity, vastly improv^' 'cake- 
forming machines, together with a more intimate 
knowledge of the behaviour of rich oil^tod® during 
the various processes, gave tee system a new lease 
of lifq. j 

Opinion is UO.W very divided as to the r^tive 
merits of the olbste and open type of press. , IPor 
obtaining a high oil-yield from a wide range of 
seeds hot prested, the Anglo system is, now con¬ 
sidered by many crushers to be .even more efficient 
than, the closed pressing system. 

There is, now no difficulty in producing y^ith the 
Anglo press, having a gross pressure of appteiitefflfJy 
^00 tons, palm-kernel cake containing offly fit l>er 
Cent, of oil. The heavy cage press Wi(th a .tom 

pressure of 970 tons does not improve 
fact,, if 'the' preto is filled withoutviha^ 

. witli paint kernel; tee oil left in tefe'etee. 
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nearer 0, per oent;;cake io' 
the op§ii j^es^lta ,1 % 1|, Tper in 

cage prew 2:8-topi? per of tini§ 

iinder pmsjire/ie 'praeticauy tfie saaae,^^^^ 

The press bagging in-wfiich the Aiiglo cake is 
wrapped providen-'ft; large area for thei free flow of . 
the oil.i Thks takeiv lit ooajunotion with the fact of 
the full ram load •beipig'*Bpplied tb the.cake the whole 
of the time fhev-preais is openpressure, ofi«s a ; 
reasonable explanation for the bettor performance 
of the Anglo press. During the later stage of 
pressing with the cage press, the oil has to travel 
a very difficult path, and the pressure on the cake. 
varies, due to the friction between the cake and cage. 

The main objection to the Anglo press for pressing 
palm kernel is the unsatisfactory cake produced 
with a pressure that Will keep the cost of press 
bagging within a certain margin. The cake'is easily 
broken, even after storage, and is not suitable for 
transit in bulk. In fact, palm-kernel cake made in 
the cage press with a pressure of 3 tons per sq. in. 
on the cake is not now considered satisfactory. The; 
latest cage-pressing plant for palm kernel is arranged 
for a pressure of 4 tons per sq. in. on the cake and 
a gross ram pressure of 1300 tons, , 

The utility of such a plant for other seeds, for 
instance, groundnuts and copra, is questionable, for 
the.so do not require such intense pressure for the 
production of firm cakes. In fact, in the case of 
groundnuts it is in the home trade a frequent com¬ 
plaint that cage press cake is too hard. 

Hero again (dealing with groundnuts), the cage, 
proas requires, a greater procure per sq. in. on the 
oake than the open press for equal oil yield, an^ the 
troublesome “foots” associated with decorticated 
groundnuts is not entirely eliminated by the use of 
tho closed, press.: It is Very difficult, when using 
heavy cage presses witli large ram area to regulate 
the speed of the ram, to keep the quantity of oil ■ 
drawn within the papacity of the cage drain^e, 
The trouble, gecurs during the early stage of pressing, 
and if the ram is allowed to rise too rapidly more or 
lo.ss meal Is washed out of the top and bottom of 
tho cage. This restriction in . speed of working 
together,with the use of mats reduces the output of 
groundnuts'considerably below that of palm kernel. 
The increase;'ih ske (due to wear).of the perforations, 
which form the drainage area must also be taken 
into account, for as these increase in area so does 
the quantity of “ foots.” In the case of plate cages 
the perforations are usually 0‘03 in. dia., and an 
iiicroase to 0'04 in. makes an appreciable difference 
iu the quantity of “ foots,” and the labour required 
to keep the cage chambers clean. 

For dealii|g,with rich oilseeds, and for cold pressii^, 
the cage press has decided advantages, but for 
dealing with a wide range of Seeds and producing a 
high oil yield, the A^fo or opep t^e press, with . 
it.s .simjflioityiiahd low Upkeep costs, is by no mea^ns 
•-aipplanted. 'It is yet the utility plant of the mfll. 

The highest possible yield Irf bil is not the only 
ei>nsidertttio& In teed teushing,; the produotiqn of; 
i a ko that the of the fanni^;. 


faitmer k now quite alive to the value of oil in the 
§{^0 be ttses, abd that cake containing a high per- 
oentage of albuminoids and a low m “U 

to not desirable. Further, he places particular value 
on the kind of oil: for , instance, of lineegb and 
cottonseed, linseed cake is certainly the most popular, 
mainly pwing to its high oil content. 

.Cakes are now sold guaranteed to contain a oertain 
percentage of oil, and actually the oil content is 
higher than the guMantee. 

The oil content of the most important straight 
feeding cakes is given below 

Percent. 

Linseed cake.. .. .. .. 7-8 

Coconut cake : .. .. .. BJ-8 

Groundnut cako .. .. ,, 7-8 

Pahu-kemei cake .. .. '.. 8J-8 

Cottonseed cake .. .. ., 6-6 

Owing to the amount of oil required to be left 
in the cake made from certain seeds, it is neither 
necessary nor the practice to make extraction as 
intensive as possible, and in using the open press 
the length oi time the. cake is under pressure is 
reduced, with a corresponding increase in output. 
Open type presses, arranged four presses per “ side ” 
or battery, are usually filled and discharged at the 
rate of six pressings per hour from the four presses, 
when the highest oil yield is desired. For the pro¬ 
duction of cake to contain a higher percentage of 
oil, seven or eight pressings per hour are taken from 
the four presses. This statement, however, requires 
some qualification; for in pressing rich oiWeds it is 
not possible to work the open press at the higher 
speeds, owing to excessive “ foots.” The open press 
does-not then compare so favourably With the 
cage press. . ,( 

Small seeds, such as rape, cotton, soya, and til, 
are, after oleaning,' ready for the finishing rolls. 
The larger nuts, such as palm kernels, groundnuts, 
copra, require a preliminary reduction. Two pair 
reduction rolls are suitable for ground nuts, and for 
copra after it has. been rough broken to the size of 
a palm kernel, 

For dealing with palm kernel a three pair machine 
is generally used. A much better method is to use 
two of the two pair rolls in series, giving four gradual 
reductions instead of three. Tho reduced kernel is a 
more even grade and cleaner cut than is possible 
with the three pa^ machine. Further, with the 
three pass machine, the rolls have to be set so close 
that , the grade of kernel passing is larger tbaa, the 
space between the rolls, consequently w kbrn^ is 
exJcessively squeraed and oil is drawn. It:'is. then 
imjTossible to ob^in satisfaotmry results during final 
milling and cookjng. , . 

Five hign finishuig roils are arranged to give four 
passes to the seed, each pass inoreasing in intensity 
due to the^ increasing superimposed weight df the 
rolls/ This'type' of finishing roll is used for all 
varidti.os of s^.;' The usual size is five rolls 16 in. 
dia, by 48 in. Ic^, .Mt a better arrangement for 
the modem mill is' loin, by 16in. by 48in.,' the 
three alternative rolls starting from the top being 
18 in. dia* V^<» miUi^ of this 

..figh^'T are;:necessary and 
of rolls being 
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run in series. The recognise size; of mill for palm 
kernel has rolls 24 in. dia. by 42 in. long, arranged 
five high. 

The object of milling is to reduce the seed to the 
thinnest possible flake without drawing oil. If oil 
i.s drawn, the product from the rolls is a sodden 
mass, vwy dimeult to deal with in the cookers. 
Further, with edible oils there is the risk of con¬ 
tamination duo to oil-wet seed Accumulating on the 
housing and becoming rancid or forming a medium 
for the creep of lubricating oil from the roll 
bearings. 

The older mills are not well equipped for dealing 
with the rich edible oilseeds. They are generally so 
arranged that- th(; milled seed is transferred from the 
rolls to the cookers by means of spiral conveyors. 
This answered very well for .such seeds as cotton, 
linseed or soya, for the conveyor blades pulverised 
the .seed and broke up the flakes. With palm kernel, 
groundnut, or copra, the pulverising action of the 
blade, and the squeeze which it gives to the milled 
seed in pushing it past the conveyor hearing is 
decidedly detrimental to efficient results in the 
cooker. Such conveyors are another, source of 
contamination, for the seed collects the grease u.sed 
to lubricate the intermediate bearing and the rolled 
seed which accumulates between the spiral and the 
conveyor casing is generally rancid. It is obvious 
that in the production of high-grade edible oils 
every source of contamination should bo avoided. 
The modern mill is so arranged t^t the mechanical 
convoying of the seed after milling is entirely 
eliminated, and once the seed is opened out it is put 
through the intermediate processes and transferred 
to the cooker as soon as possible. 

The remarks made concerning the intensity of 
final milling require some qualification -when applied 
to decorticated groundnuts. Here there is no 
difficulty in breaking up the oil cells. The difficulty 
is to produce a milled product that will not ball 
in the cooker, and which will unite and stand up 
to the pressure in the press. It is a common practice 
to mill the decorticated nuts, whole, without any 
preliminary reduction. This is quite satisfactory 
provided a large proportion of the flake does not fall 
to “ flour ” and fine particles. It would appear that 
the best objective is to produce tho thinnest firm 
flake with the minimum of flour possible, and m the 
flour comes from the edge of the flake it is obvious 
that the number of passes in the finishing rolls should 
be kept down by slightly reducing the nuts in a 
breaker. There is thia advantage in breakinig the 
kernels that a considerable amount of red skin is 
released which can easily be removed 'by passing 
the kernels under a fan suction. 

It is, however, impossible to mill decorticated 
groundnuts'without producing a certain amount 
“ fldhr ” and fine nut meal, and as this forms the ' 
binding medium in the cook^, and prevents regular 
and even cooking, and also prevents the main 
particles of the cake cdniing to rest under pressure, 
both the flour and fine meal should be removed. 
This is easily, done by Jiajssing, product of the 
finishing rolfi over a>wbrt scajp#- ? 


EXTBAcnriOK'Ipr ■ C^ts, ;BY; di' 

For mariy yeabj the 

stood alone in this country as the only efficietit 
of obtaining oil from seeds. The -cake graduaUj 
became e-stabllshed as a cattle food,' and the fafliiei 
is now quite familiar with the residue of certain 
stieds in the form Of cake.'VHis system of cattle 
feeding is built up oh its use.' Further, many of the 
standards of value for oil and cake were based on 
the capacity of the pressing system, and have'been 
revised as the system improved. 

When the .solvent system of extraction was intro¬ 
duced, one of the most difficult problems which had 
to be solved was the disposal of the residue,' -which 
in the form of meal contained much less oil than 
the standard cake made from similar 'seed. The 
increasing demand for compound feeding .stnifs 
solved the problem—the solvunt-plant meal became 
a recognised ingredient in the manufacture' 'of 
sweetened meals, compound cakes,' cubes, etc. At 
first it was used very sparingly owing ,to the prejudice 
against its use on account of low oil content and 
frequent trace of solvent. Improved methods and 
the use of more suitable solvents facilitated, the pro¬ 
duction of solvent-free meal, and the value and. use 
of a low oil-oontent ingredient for the compound 
mix is now fully appreciated. ' , . 

The increasing demand for meals, etc.,* also 
brought about the extraction of oil froHi a larger 
Variety of seeds by the solvent method, and although 
it is not suggested that the solvent-plant meal will 
entirely take the place of cake meal' in the com¬ 
pound mixtures, it is being -Used in increasing 
quei^tity. Further, there is a decided tendency to 
prodittce meals of such oil content that 'Will permit 
them to be used more freely than heretofore.' As 
the guaranteed oil content of compoupd fepflflng 
stufis is fixed much higher than that iin tbe;.Usual 
solvent-plant meal, the quantity -which can be'mixed 
-with other ingredients of normal ' oil ,,oph,^nt, is 
ob-viously limited. , , 

The solvent system has developed rapidly,; since 
the war. There are now several ptot« e^h ^Saling 
with close on 1500 tons of se«4; per • jln- 

doubtedly (allowing for wage fluctaatiou^vcptm^^^ 
to both Systems), the cost of extraotidn by the 
solvent method has been considerably ifedttc^ aurihg 
the past few years. This has been brought hbdut 
by increased production per unit (usually 
as 4 pots), rwuced solvent losses, chee^rVkbl'Vent, 
and less consumption of steam. . \i; 

' Owing to the fact that the system- leads - itself to 
increase output without labour interference; there 
is every incentive to a still further increase per 

production of crude edible oily' the qiiektion 
jPl^^suitable solvent is importani,* It, Hlkj': been 
’ 'prWBd by experience that for the higher dfi^ty 
oils, the solvent must comply with, (sert^ll''ttmnitc 
r^uirements. The unsatisfactory 80 lt'erits A^:<6rude 
distilling plants used in the early days did 
retard the progress of this system 
- For the extraction of oil from 
-iAould contain no traces of any 
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Datent 

Price 

D-P- 

Sp, 

Heat 

Dei* 

(“C.) 

Heat 

Ca). ,-gi-am gall 

34-6 

.. 0-53 . 

- 90 . 

«. a. 
.4 0 

48-2 

. . 0-24 . 

. . 83-8 . 

. 3 7 

81-2 

.. d;23 , . 

. 58-6 , 

.25 2 

78-1 ‘ 

.. 0-6 i; 

.205 . 

. 3 1 

76-7 

.. 0-2 ., 

...61 . 

. 0 2 

80-3 

.. 0-41 ., 

9.3-4 . 

.17 

79r-i2« 

.. 0-408 

95 . 

. 13 

■ 87 ■ 
100-120 

. . 0-2^ .. 
. . o-4to .; 

56-6 . 
73-5 . 

6 3 
16 

lJO-8 

.. 0-404 .. 


1 10 

0'59 

..0-41 .. 

74 ! 

4 10 


of undergdilg.cKei^d iolianjge Surifig the eiirtiActJon 
process., ft,should have a close range of d^,taiation 
not too , to eapo^age loss, npr so hi^ os to 
require a final teini^aturo of Wanoration in}nrious 
to the qil.^ ft shopld not he soluhle in water and 
It should haw a. ^JisjHnctiy differeht gravity from 
H-atcr. A tapte aho^ng toe characteristics offhome 
of the available, solveitts is appshde^ 


Solvent 


Rrlier .. .» 

(Urbon diflulphide ♦, 

1'lilorofprin .» 

. Vlcohol (methylated 

spirit) ,. .. 

i ’arlwn t^tr^hloride . 
Honzol (pure) : .. , 

(commeroial).. 1- 
IViehlorothylene ■ .. 
rt froleum spiVit, v; .. 
Toluol (piiro)'. .' - . ; 

'Tnrpeiitme 1 .. •.* 


For general suitability there has up to quite 
recently been nothing comparable to the speciallv 
l)repared petroleum spirit. It has a satisfactory 
l)oilmg point, and a sufficiently close range to place 
It on an equality with the constant boiling .solvent. 
I'urther, the standard grade which has b^n proved 
lo bo suitable for the oftraction of edible oik, can 
lio obtained at a reasonable price. Unfortunately, 
it i.s inflammable, and its use adds considerably to 
(lie insurance charge on plant and buildings, especially 
m a congested district and owing to the special 
precautions which have to be taken in the arrange, 
iiient of artificial lights it is difficult to obtain 
plant illumination. 

Within recent times, triohlorethyleno has come 
into prominence? for the extraction of oU from seeds, 
and d would now Appear to be conclusively proved 
tiiat in addition to ^ing non-inflammable, it possesses 
in use the follcnraig adSrantages compared with 
l«‘troJoura spirit (benzene) i^^-ft li^ greater penetra-' 
Tion ; solvent losses are smaller; there is increased; 
production per plant unit, and lower steam con- , 
sumption for evApbtotion. ’ 

Ihere is considwabje difference of opinion as to . 
the suitability of this solvent for the production of 
ciiible oils; thi^.Can only- bei: d^ided .when the 

Koi cent comek into .more extended use, ; ’ . 

I he high cost of teichlorethylene -compared with : 
I'lt of benzene, is agaii^t it coming into rapid 
i;cn(;ral use for oil seemi, The cost of solvent with 
piaiits usmg bohzeneis not how suoh a serious matter 

Its! V___' 


.Wdrltoig efficiency of 
«apacit,y of the plant detoils 

pinst be choked, ft m frequently stated that more 
Wtmt specificatiorw are drarrn up for rotary pumps 
tton any other appliance, but the number for ^yeift 
pknto must be a good second. It k asto^K 
hbw few of these patents have been put into actual 
- extractor imt used appears 

to fairly cpirunon and has a capacity of 2 to 
^ seed. It is stationary and the meal is 
agitated by means of stirrers fixed to a vertical shaft. 

In other details of the p^nt there is considerable 
variation. There are also several methods of washinu 
the seed with solvent. woomug 

_ For the extraction of oil by the solvent process, 
he rednoed by^ milling in a similar manner 

■n- prepared for the pressing process. The 

milhng dops not, however, require to be so intensive 
m fact, very finely milled .seed, which will pack 



i . '-- 





Sohent Extraction Plant' 

i'lo. s 


11 « torraerly, when lostos were anything up to 7 gallons 
l>' r ton of .ai^ Splrent cost 28. W! per gallon. 
^ ic modern plahi wito.’A solvent loss oU3 gallons 
*eii7.(mo) per tod; .pf AMd . And obtoining solvent at 
K (Kl, pergall^m ttbt Jiieliy, tm toe face of it. to 
fawurably on triehlor^toylene atj^dl^. 
>' ■ " dion. To,(MTi\re at a fair cbmpanson toe con- 
< apperteffiimg to; toe-; partiquW l^»t likely 


#se, intortores with the draining of the chaises of' 
solvent, and is pile of toe caules ol the ^bL 
.known as zomng ’’—one or more portions of a 

charge of seed acting as separate ext^tors, 

^ It is well known that if a charge of seed is washed 
with ,8ucc^ive -washes of clean solvent, the amdiml; 
of oil to the solvent is less and iL-Aa the SS 
of- wtohmgs mpi^e the solvent is used ItoS And 

pil, they cbuld be used to bettor advantoge as soffit 
for a toesh obaigg.:of seed, Thip wK 

c.ount#-ouritent metoo'd of washing. In this mefhnA 

of each cl^qge of if^^^ 
.conteming morp mfire Oil, dr in Xer w«^ 
ewh cltorM of seed is treated wito solvent cont^^ 
successively l^, arvi 4e8S oil. Finally toe Si 

ew toe-®*<fi^tor separation, driginallv 

the^meth^ was oj^ted on the continuoiM^«m 

S: 

to into use, 

'VMimm that bv kemstow soiv^jnts of 
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different concentratiOT entirely separ»te, the same 
degree of extraction chuld JiB'obtained ^th a less 
initial volume of clean solvent. ■ 

The well-known experiment with the glass beads 
coated with a soluble substance, demonstratess the 
wisdom of the change and that tho only way to 
obtain a high percentage extraction with a ^Ven 
volume of solvent is to use it in batches and to 
drain off one batch before applying the next. This 
is tho principle on ivhich plants using petroleum 
spirit are opt*rat<!d. There are plants in use at the 
present time working on tho discontinuous counter 
current system. The batches of solvent in each 
extractor "aro in rotation pumped from one pot to 
the next in sequence. The modern plant, although 
differing in the method of transferring the batches 
of solvent, retains the advantage of the eounter- 
current method in that it is worked on the gradual 
enrichment system, 





that' tbti exfefactl)^ etfe entilchw iijdfepehdjfnfc. 
batch of mixed aolyient drains by grayi^- fe a i^n 
.containing solvent of similar oonoentrationy 

In a large plant arran^d foir i*pi^?»ah^ati^ 
it is necessary to return the SQitmntftd'wb.s^re fc 
re-use, as quickly as pc^ible, i l^rt^.SpffeSepM!* 
tion of the oil and solvent’should be fh 

least possible consumption of' steaia,! . It is nm 
usual to employ a stripping stall in whieh the bul 
of the solvent is driven off by’closed steam. I 
order to avoid risk of discolourmg tie 
over-heating, a stripping still shopla be aitanged fc 
rapid ciroiuatiOH, and should have no ^kets c 
stagnant liquor in contact with the heating surfact 
The circulation of a well-knowp ty^ oL strippin 
stilTis shown in Fig. 6. /" ’ 

The last trade of solvent should be, removed ^oi 
the oil by means of open steam, thb .cil (with trac 
of Solvent) is transferred from the stripping still t 
the finishing still (Fig. 7), and the solvent con 
plotely driven off. The complete plant consistiii 
of stripping and finishing stills is shown in Fig. 8. 



■ COfNT. 

r- . .. 

V., 




W^M 

Finishing Sliil 


Circulation in Scoll Stripping Still , 

Fio, 6 ^ ^ , 

The modifications in the method' of transferring 
the solvent arc due to the obvious disadvantages of" ' 
the older arrangement, which makes the planfc;#efy 
rigid in operation. The transfer of the DatcIj0s,lm j 
solvent direct from one extractor to anothej^wy 
means of a pump makes the system very non-clqjJjUp). 
for if there is delay in oarrying out an operation ifi * 
tho progress of one of the cxtra<!tbrs, the progress \ 
of two other extractors is delayed. Further, 
withdrawal of the solved^;.by means of a . 

frequently zones portions ,c#'r|he charge*i(.. 


' ' Fro- 7 ,. 

In m’Sking a comparison of the hwo systow | 
extractSpnj::the advantage of the solvent ni^hod > 
point of oil yield stands but very pronq^htj) Tl 
average, bil in press cakes being 6^J ;^: ceitt., i 
solvent-extracted meal T5 per centp With ;. 8**^ 
esidue wbleh. cannot be used for c^tle fc^ ar 
^practically refuse, the high ^ld.,iBf oil giybn I 
fe aolyciit. system leaves it without a conj^tib 
^ The treatment of such 
residue is required in the form w«(-.8tra^t,ieedu 

the solvent system qBmnbt cbiqpqte,,bi 


then the solvent systeni < 
ff the cake is to be ^und and^S^i!^ as an ingt^ei 
fqr tmmpound mixuig, then wh®P treatang^ibqrta: 
se^ BOJyent plant prqdmling a b‘ 
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plS 

the pwrpoae ol oomj«uiion ^ 
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. %Jppi«>« and CUnUhing Stills 

Fla. 8 ' 

plant. Tak% the unit solvent plant t 
a“?l appeal. ?o be 


a 


trolyticjceU design, but the superLnSd 
mmt adopted ls, however, entirely no^ and ena^s 

Wily s^alT anea. : Pig. .1. illustrates the oSi 

wpswerably altered ; onfy two cells are shown 
: but U3. practice the cells are erected ten lush I’he 
cr^nt i^es directly from each cell to^e cell 

annexions, the polarity 

S tli “ from one cellto the 

next, the only electrical connexions leouired 

W?onhe miW "’n^f lowennost cell anfto^ 
TOver ot the upper cell of each column. Unstandina 

one cell altenSio Sitt 
S Sm cell above, 

df eih f cathodes, respectively 

e^eh cell ^ unit. Abestos diaphragms suspended 
ele^tr^S^ di^ding or bell plate surround the l^ging 
electroites and prevent the gases from mixiiiT S 
oontammg tank, the inner surface of which carries 


Output 

(mov. box) . ?^°*2*70^.TOO*^*’^ 
.1 Batteneg of A.A. progs., 270 

^ solvont plant ., 200—280 


. Men 

required per 
shift 
5-fl 
10 
3-4 


the KNOWLES COLUMN CELL 

m‘'th? rlw-.WithSt'wLmi 
'-“trie aAfsTfi 

""uiitainous districts always in 

*1 thft TTWrtvtvi • 1 * to tBo introduction 

t.rS4iSSl£S?'"^- 

'cntuaUy in a serioiM resulting 

"h “xTa^Sv ^ciency. Even 

Mil at very h^^ciii+n!Sj **®?P electrodes 
,.+ dcMities the floor area 



■ • The I 

i'™'£ rSuoS^and an^Ssav^d "P bolted 

.-.'imaiHWftDKV'ao Any tank mav be iised f«i. fi.„ 
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bottom cell without risk of failure: from‘the'wo%ht 
ttbovp. TJio base of the tank t<> which the electrodes 
are fixed is bolted bn a pri^ebtibn to form ah electro¬ 
lyte, tight and gas-tight joint. Suitable electrolyte- 
separator, gas-offtake and feed water pipes are 
])rovkled, and the tanks of adjacent cells are insulated 
from one another by special jointing ri^s which form 
a gas-tight joint. There is no possibility of a short 
circuit oocurring between adjacent tanks owing to 
ahjfc electrolyte which may drip from a faulty pipe 
connexion on the cell above. Owing to the weight 
of the cells and electrolyte, no bolte are necessary 
to make the jomt between the tanks gas-ti^t, 
and erection or dismantling therefore simply consists 
in lifting one cell complete with electrodes from the 
cell below. Straight copjier bars bolted on both 
sides of lugs extending the whole length of the elec¬ 
trodes carry the current between the top cells and 
bottom cells of adjacent columns. 

The same quality of steel plate which has proved 
so durable in the earlier pattern of cell is used for 
the electrodes in this cell, tiie section of the electrodes 
throughout being ample to carry the current for 
which the cell is designecl without appreciable loss, 
The anodes, which in one column are the upstanding 
electrodes and in the next the depending plates; are 
treated with nickel by a special process which 
ensures entire freedom from corrosion and also 
reduces over-voltage. For the diaphragms asbestos 
cloth of close weave and free from flaws, to ensure 
complete separation of the gases, is employed, and 
the material lasts not less than three to five years. . 
Material chosen for its lasting qualities and high, 

. insulating power in the presence of caustic !K>da is 
used for the joints between the cells and the base 
plate and tanks. Since the tank walls do not carry 
any current, the electrical conductivity of the cast 
iron used is unimportant and it is possible to use a 
quality specially suited to withstand large crushing 
stresses. 

Comparing on the basis of equal efficiency and 
taking a 1000 kw. plant generating 7200 cb. ft. 
of hydrogen per hour, the Knowles column cells 
occupy less than one-third of the area taken by 
several other cells, despite the fact that the current 
density is low and the depth of the electrodes is 
less than in any other cell considered. 

The multi-electrode construction permits colls 
to be built for any current from 1600 amperes 
upwanls by simply increasing the number of elec¬ 
trodes per "coll without departing from the standard 
design. Normally the ceus run at 2-26 volts i)er 
cell, but can run at any voltage up to 25, at which 
figure the gas production is 60 per cent, above normal. 
The voltage may also be reduced to 2 volts x>er cell, 
repi^aenting a decrease in current consumption 
of 40 per cent, below normal, and a corresponding 
decteaso in the gas output. This.^exibility in opera¬ 
tion fa of great importaMC whei^ 
used m, connexion oSf-i 


where the'power aviupj 
day,;- ■ 

Safety devices 



[6 cells' are to be 
po's^r schemes 
eatly during the 


■ into the nfl 

‘ anil eleCtrolj^ levd. Both gA^a are of exceprionlsd 
pwity and the oxygen fa guaranteed to be not df 
fcs than 09 per cent, and the hydtogen of 99-6 ;i^r 
cent, purity. Test runs carried out bver long periods; 
show that the average percentage pimty is oxygen' 
99-6 and hydrogen 99-9. ' ‘ 

A typical layout for a plant 'll 47^ fcw. capacity 
genOTatn^ 31-,100 cb. ft. of hydrogen at, maximum 
output fa shown in Fig. 2. Thb cells ^ arranged, 
in 20 columns, each consisting of ten cells,^the total 



practically fool¬ 


proof in operation and oiil3e;^pro *f pa^ 


Arrangement of 200 Knowles ! ' 

Patent Column Cells 

Fxa. 2 • . 

area of the cell room, including gangways beuig 
only 1200 sq. ft. A large plantM this type :fa nov 
under construction of Bussi,-Italy^. for 
Italiaha.di Elettrochimica. * ■ 
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elwM 'Ohemical Engin- 

snr.f 
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Se Orili/w be h«ld At 

lii© Urand Hotel, Mancheater, afr 7 p.ih. 

BiBMINGBAM UMViRsm CHEMIOAt SociBiy ' 

ham® af Binning: 


CHEMiaTRy AND IKDTOTRY 


Feb. C, 


'S' I™trgT!tY, , The Kelvin 

W 8 n n, Coventry Street, 

W., At 8 p » 110 X 186 of Rubber Latex in 

the MAnnWe of Boards, Leather and 

Vuteanisa. 

tion of tnese Products/' by F. lECaye. 

RoTAE, Soca*T OF Abvs, John street. Adelphi, 

/n :r’r“* ®,P“- “Colloid Chemistry” 
(Cantor Lecture), by E. K. Rideal, M.B.E* ^ 

SW®!! c" Lmdobiay, Edinburpli and 

Annual Dinner with 
the local Section of the Institute of Chemistry. 

r 5 =*™ iNnusiBT, Birmingham 
md Midla^ Seehon, University Buildings 
Biraingham, at 7.15 p.S! 
Soma Studios in the Kinetics of Oil Hydro¬ 
genation,’! by B. J. Lush, M.A. ' ^ 

r Physios, Chemical Society’s 

W 1 it fi London, 

W. 1 , at 6.30 p.m. “ The Physicist in Metal 
lurgy,” by C. H. Desdi, P.R.S ' 

^CJBTY OF PUBMO Anawsts. Annual General 
Booms, Burlington 
?» ’ P ”- “ Tetnoxide as 

the Intimation of Tannins and 
their Derivatives,” by C. A. Mitchell: “The 
CompMitio^A^ Examination of Beef and Malt 

for'p’at F ?' B Bc.; An Apparatus 

r Fat Extraction and Solvent Recovery will 
he demonstrated by S. A. de Lacy Informal 

^st^ ’^‘t ® P-'" - 8 t St. James’s 

Rostaurant, 178 , Piccadilly, W. 1 . 

SooiBTT OF Oh*mioai, Indusery, Brisiol Section, 
Fhe Chemical Department, The University, 
Bristol, at 7.80 p.m. Meeting held under tte 
Whemo of M-operation with the Chemical 
BrkM^'rr j Chemical Research at 

^ SqCBtY,; Burlington House, 

PiccadiBy, W. 1 , at 8 p.m, “ The Solubility of 
t^ Aminop^wilS’” and “ Abnormal Ben^ne 
by .N, Y. Sidgwick and R. K 

M 21 , Albe- 

Striicin., ^’. h* P-m, “ Crystalline 

W Ow^w-^wbataiioes,’' by Prof. SiE i 


Feb. 7. 


‘VI,, 7. 
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S^I^ry 0F CHEIVUCAL' INDjUS^^ 

THE ANNUAL MEETING j 

__ThA, _Hdn. the Lord Mayor of Liveroool 
3^. .Arnold Eushton, d ,R., said it gave him partS 
pleMure to ^preside over the meeting. The Sometv 
thrS!T+?^ Industry Tyas formed & 1881 , largely 
through ^the zeal and enterprise of local cheiJcal 
^nufaotarers, one of the; pioneers of the work 

the great friend 

of Liverpool. he did great work for the City and 
was very prominent in the formation of this sLS? 

°***®t' notable members 

were Di^ Mond’ Mr. Eustace Carey, Mr. John 

fortunate that Lancashire alw 
4 present President, whom we are de- 
hgh^ to here, Rr. E. F. Armstrong of War 

progressed very much in 
the, l^t forty years and now has 6000'members 
with eighteen branches spread over the United 

and the United States 
4 ^ 4 ^^’ ^ 1 ?’* incorporated by Royal CliMter 
so, that you have gone along very mmously indeed’ 
hold the Congress in one^or other 
loading cities of this country and this is the 
«th occasion that Liverpool has been favour^ 

Sicv'ir ^hat the objects of S 

particular Congress will be, and of course it'^ll 

.•oti “‘^4 together of all those who Ue 

interested in Chemistry as an industry, the readinir " 
of technical papers, social intercourse and 

andfts*^!^^'^ *^T Chemical Indus^ 

and ite members. I can assure you that in additi^ 

and the civic authori^f 

and the Lord Mayor particularly will do eve^f^int 

everything they can to enhaneVthe the 

SrSv w;r' *'“■ 3 S? 

university, and I am sure they will oo-nnorofA* 
aUOi^other SMtions of the businm commuX^' f 

P»l rf ft nej' but 

the position quite clear It » hai-zn.- rus to make 

o3 
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to process managers, to the t^orKa pnemists, researph ; 
chemists, to the whole aoa4emip profession, consulting,. 
and analytical chemists, and to any others who happen 
not to be included in the previous category. In¬ 
cluding in our ranks all engaged in the chemical 
industry and in the practice and profession of 
chemistry, it can claim to bo representative. We 
can also claim to be essentially democratic. Our 
objects and aims arc simple; they ate so to advance 
tho practice and the science of chemistry as to give 
social service to the community ; they are to advance 
the interests, professional and otherwise, of our 
individual members, to bring the latest knowledge 
to them by means of our publications, and, what is 
perhaps as important as anything, to bring them 
together and to get them to know one another. 
From that point of view our annual meetings are of 
particular importance, and we owe them to the 
invitation, year by year, of our constituent Sections. 
On more than one occasion we have enjoyed the 
hospitality of Liverpool, and it has always been 
memorable. At . our annual meetings we have the 
Ppesidential Address, technical paxiers, and every 
opportunity for that mutual intercourse which is so 
important. I feel sure that bur meeting in Liverpool 
this year has so much tradition behind it, so many 
famous names have boon connected with the Section, 
that nothing can prevent this meeting being as great 
a success as its forerunners, and I am sure that, 
under the able chairmanship of Mr. Edwin Thompson 
(the Chairman of the Liverpool Section of the 
Society) it will be a success. I would like t<.) move 
that the gentlemen present, and those invited but 
prevented from coming, bo asked to form a General 
Committee for the purpose of initiating this meeting 
in July next. I do not think the duties of the General 
Committee will be very onerous, but it will be very 
valuable to have such a* (Committee. 

Mr. John Gray seconded the resolution, and it 
was passed unanimously. It was then proposed by 
Sir Max Muspratt, Bart., and seconded by Mr. W. H. 
Roberts (and carried unanimously), that about forty 
gentlemen be asked to form the Executive Com¬ 
mittee, 

Professor I. M. Heilbron proposed that the follow¬ 
ing should be the officers of the Executive Committee : 
Mr. Edwin Thompson, Chairman; Mr. W. H. 
Roberts, Vice-Chairman; Dr. Alfred Holt, Hon. 
Treasurer; Mr. E. Gabriel Jones, Hon. Secretary. 
Prof. Bannister seconded the proposal, and it whs 
passed unanimously. 

Mr. Edwin Thompson then moved that the meeting 
should express a vote of thanks to the Lord Mayor 
for so very kindly presiding at this meetir^g. When 
this meeting was mentioned to him he at bft^.said 
that he would take a great interest in it, 
kindly offered to entertain the members wMfc the/' 
visited Liverpool, and he threw liiinleHjPvhole- 
heartedly into it. A very cordial vote.JpIR’thanks 
for so kindly presiding at this meeting accord- 
. ingly proposed. 

Dr. G. G. Clayton, M.P., said it gave him the very 
greatest pleasurb to second this vote of thanks to 
the Lord Mayor, .and that; he jelt satisfied and epn- 


fid^t:tha;tivjth.tltei^d :i^y^:s«ssNmeeit 
be i membHh»'gathe«i^‘ in‘ 

The Lord Mayor, te aoto^wledgmg; tlro;,ycte^^rf 
thanks, wished the Congress aU duck. a^ '^eyci/ 
success. ' ■ :■ :■ ^ . 4 /';:. 

XraiUAL HepDrts 

. Vol ylll is now m preparation imd 
veiry shortly. The price of the. bopk jS .Ts. ,6a, to 
members of the Society, and 128. to non-menir 
bers. V<fi. I is out of print, bnt Copies of -Vpls* C, 
ni, IV, V, VI, and VII may be obtained by mcinliieirs 
at 48. 6d., 68. 6d., 6s, 6d., 8s.,3d., ts. ahd 7s, 6d., 
and by non-membeacs at 78.\6d., 12s. 

16s., 128. 6d., and 12s. 6d,, respectively. ; If' iV’bls. 
II, III, IV, V, VI, and VII axe ordered at,iie sajihe 
time as Vol. VIII, the set may he obtained hyjmem- 
bers for £2 2s, 6d., and by non-meml)ers fpr ^ jtSs. 
The appropriate remittance must accpRjpahy eyery 
order. The books are sent to purohasete post free. 

AMERICAN CHEMICAL SOCIETY > - 

The Council of the Society of Chemical ItMtiSstry 
will be glad if any members of thb Soctety, who 
expect to be in the United States in Apill next, will 
kindly act as delegates of the Society at the" Ahhual 
Meeting of the American Chemical SociCt/; Sjriiich 
will be held in Washington, D.C., on the 2l8t of 
that month. 

The General Secretary will be glad to hear from 
any members of the Society who can make it con¬ 
venient to be present at the meeting, and he will 
gladly forward their names to the Secretary of the 
American Chemical Society. ^ ^ 

EDITORIAL NOTICES ^ ^ ^ ^ 

The Society as a body is not responsible fop state¬ 
ments and opinions appearing in the JoUBKAL. 

Members of the Society, and others, Skte invited 
to submit original articles, news, notes and other 
relevant information to tho Editor of Chemistry ds 
Industry. Such contributions, should be clearly 
written (preferably typewritten with double;spacing), 
and be accompanied by a stamped and :Bd<iressed 
envelope. They will be paid for if inserted.,, purees 
of information should always be given, not JWeSsarily 
for publication. -t- vf 

Hon. Secretaries of Local Sections and-bf other 
Societies are asked to forward notices andfteports of 
meetings as early as possible, and publis^rs to send 
books for review, direct to :—dhemuirn 
d) Industry, Society oe Chbmji^ IsduStky, 
Central House, Finsbury Square^;®. 0.2, [Tele¬ 
phone: Clerkenweli No. 242d.] / 

Hon. Secretaries of Local SeciiSns jand of other 
. Societies are asked to note that arin 4 dhcemt^ of forth- 
' coming events cannot be inserted In Hkft next i^e oj 
tfte Journal unless they are rallied than 

Tuesday in any week. / ' ., , 

Matters relating to the TranaaiftionB and Abstracts, 

including Papers intended foX.'inS^ion. RS Conjmuni- 
cations, should be addressed tA 
Tb^sac^hons, at the same RddX!^ j 
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«A«mkaL,. but f^SSy 

products wUl b«iSTOd 


1^?™; vtew of ^e <ioni ■ P*^a’^i«gnonjtuiul;mduBtrie«. 

alreadv a yury hig%aj*et, tho 

low iKste ; fa groats wat w fully-apmeci- 


it was sbmb 

liea-vy chepi- 

sumer al^'itdj ^_ 

low acute : . “ot A^iies m tftc groat^ wat is fully-at>iWeci. 

with SSa^W^ li^bitante a comparatively smUll tho wori^ 

mcre^o fhd^ ««)ps^]^h9n per lhaad woulcf ^dd ^ihaiioed prestige Of Btitish’industry 

cnomously to:%:volurao of-Araid©.' Labbiir oosts^ . products, whiclr'^ must maintato^by 

aChmaarere^fcafe]ow, fc(ifcjany largemdustrid ® 


iu China am . 

oxmiiston would undoubt^^^ adjust-these ■ 
to the evels pf .the outside world. T^ere are especiS 
(lo^ibildms, fwi thO: eitbdded use of fertUio^ in 

^ is «»« odn- 

«^>rVll.f,1flfih '/vr '^.na.'-'StalinAe.A • -±1^. • ':•■ i »■ y 


At the 
were read on ‘ 


^ dh damuary twd;p«^ra 

^ xwi„«=, JOB, mmerai-waters and soap 

consuml. .P%psr Mr; ^ 

cheimcnb. ,I^m< a Burma, the Ghinaman Kstions carried out at the Stanton Iron Wttfki and 
h s®sP "?d«si''y-. He manufactures . f j® en; account of the microscope as^SSd k 
on a very sn^l simle and displays a genius in keeping flietors which cannot a^ays’bd irriyed 

low his W^tu^ ^ at by the use of analysis alone, ^h^ wo^ rf 

drums, E*l®Psring^amples of iron for miorosw^aFdiSna- 
which gi^ an added importance to thd always vital ostliaed. foUowed by r3L 4 Sal 

During the^ war, _ the heavy chemical market in ^ f* ®i®rophotograidiS Was tihoWn 

.lava WM oapti^ by Japan and the United States, the vwious differences in the crystjline 

but we hay6 |u}»^uen$ly recovered the bulk of our ®t™°time of ^ abbve substanoes. UhemioafSvste 
share of tha business, partly owing to flm .varying ’ 

quality of Japanese goods. .; -^ Phosphoow OT-silicon, but a microscopical examina- 

In South America, the United States was the chief ohiJowv time in confirming the 

uppher during the' War. We , have smee lareeto J**"? “O^e t^^^ 

r to W ./h® physical structure of ’< cWUed iron ” 

to tear and white iron ” was uraottooito ‘ _ 


pj^etically the sam^^'^t'tho 

mmrosc^^elearly showed that there was a, definite 

a brief discS 





o —..V**. Tvv« .ALcayt? euluc j 

recover^ our position, and we have more now 1 
from German than froin American competition. 

Ilio Germans still have large, funds available for 
overseas trade expansion, and are already exploiting 

^ost their Colonif^ 
i-tt V Lw!? *® ^® United States 

Imt, t'fo Amenoa is the only kitable 

oiuH t tor their surplus popujatron. The inevitable “-® ®»mo subject, 

uierea,se of the numbers of Germans in South America ^*^,P*^*‘®hlar reference to the use of the micro^pe 
tvlueh will thus-result during the next few years chemist. Metallurgical and . !^ 

li'^o a most important influence on tho^trend of tor “•®® *be microscope chiefly 

lusinoss m these, mm-kets, and we shall have to use ind^^allo^^fmf f 

> utmost efforte, backed by our existing goodwifl, for the classificatoon of crystals, 

"Id our large oamtal investments, if we are to main- i ^ practice depended upon 

iim our positiofi. . i - mio^i^nical examfeistion for elucldatoig a 

there are two ‘d^SiiS^tten 

ibi.li stand out as offering opportunities for an S aoi*^s hi ^ 

ii'innous CTOahsion in cSic^^^usiness in tha” acc^OT^- 
"wket m the future. The first is the «ecS oSSnoifL' 

>y chloride of Hme'or Uqiiid chlOTine, of the riv^’ t flohhtatiye examination and 

W V ow ^® the increased use of fertilisers.. of alkaffldfa m^t^rtw - *'^®® 

n< 1 « ^ “®tiy crow in India is very low. 'of host 

no the sod iflniOTibtedav feauS^ added nlant fo^ i^p ot 

>■<«. ffti. 


, m^ewting agents, selective 
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stains and chend<»fa 

the detection of the edulteratibh of ^hnd; oata ai^ 
sumach was deseribed. ? ; % i ^ > ; : 

Instance were cited ■ M whi<}h ^ 
microscoj^ical examination, gfeatly assisted chemicttl 
examination, ^^us the detection and identification' 
of adulterants in foodstuffs such as chicory in coffee, 
and huaks in cocoa, wore made Verjr mnim easier by 
use of solinng of problems 

connected with textile materials would be impossible 
without microscopical examination, and slid^ we:m 
shown, illustrating how cotton fibres, of which the ' 
cuticle was destroyed, developed characteristic globu» 
lar swellings when treated with Schweitzer reagent. 

In the subsequent discussion Mh. Adams empha^ 
siaed the importance of the micro8coi>e in the engin¬ 
eering works, and observed that microscopical 
examination of a steel practically gave its auto¬ 
biography. As an example, where chemical ex¬ 
amination revealed nothing, ho mentioned the 
elongation of an axle, which microscopical examina¬ 
tion showed had been caused by heating, followed 
by quenching. In the railway service the cause of 
failure in metals such as copper, white or beanug 
metals, was clearly shown by the microscope, which 
is indispensable in any engineering laboratory. Mr. 
Pentecost referred to stains in fabrics, such as silk 
taffeta, the cause of which could not be traced chemi¬ 
cally. Examination under the microscope, however, 
revealed that the “ stain ” was an optical effect, 
due to fracture of silk fibres. ITie only way totavoid 
such damage was to prevent friction during any part 
of the process. 


with tlte:;.i^ewa^'jbuid^tion:|ted‘rdjukpoc|Bdi^^^^ 

of’’' Olasgoiv;-' : C.GlaSgW' sOw^p»ir,>' ; 

treated, for example, at the XlaliAimnsick 

with preeipitants such as Sulphate of alumina arid 

time and thereafter'allowed'to settie in’septic: tanks. 

The clear sewage-from the tanked w^ 'tJieh. passed 

through; filtete coinjKMed ?o£ 

yatying 0*^ fin&tly dtecharged' into riyite 


The experitefflntal afctivated-slm^e' plant., install^ 
at 'the Shieldhall works w^ de^drib^ in’ detedl 

and the methods adopted in;; sewage ^ 

speed , ups the of the preMuo matter were 

dlscuteed ifi rejatidri to the aotiyiti0S;.pf prpt^qa 
' and-othm. Organisms. ■ . V. 

^ter an adjownment for, refreshments, a very 
full/discussion took place, Itefetmioes were made 
to the dlflSculties encountered thrOr^ the in^- 
duction of wastes from various factories and to^^e 
necessity for regulations to control the- natuiiB of 
these wastes. fflie question of , the disposal of the 
sludge and its fertilising value was mentioned. 
The “ activated sludge ” had a superior value but 
there were great difficulties invol-vea in its Use owing 
to its high moisture content. Unfortunately-, the 
physical condition of the material greatly > altered 
when it was dried. - * ..•'i;. ' 

Mr, Harris was cordially thanked for his'paper 
and it was announced that an invitation hid been 
extended to members of the sections to visit the 
Se-wa^ Purification Works of the Glaisgow Cor¬ 
poration. • .J.;, 


Mr. Meek explained a recent application of ihe 
microscope to detect the appearance and disappear¬ 
ance of certain alkaloids during growth of plants 
such as the opium poppy. Mr. Wood referred to the 
use of the microscope m leather manufacture. Miss 
Wright spoke of the use of the microscope in the 
examination of paints and pigments, and Mr. Romo 
outlined the use of the microscope in water analysis. 

The Chairman then touched upon some of the uses 
of the mioroscoi>e not referred to in the papers. It 
WM a simple matter to ascertain immediately by 
microscopical examination the source of a sample of 
kieeelguhr and its suitability for various uses such 
as a filtering material. The detection of crime by 
microscopical examination of bloodstains was another 
aspect; also examination of dust in clothes often 
gave valuable infOTpiation as to its origin. 


GLASGOW SECTION 

A joint in^c^ng with the local section of the 
Institute of Chemistry was held on January 26, in 
the Institute of Engineers tod Shipbuilders, Glasgow, 
Mr. J. H. Young in the ch#'. An interesting address, 
with lantern v.i flust ratidns ^ delivered by Mr. 
F. W. jEItois, FX©.,- of the Glasgow Corporation, 
on “ Modem Methods of Sewage iWiflcation.” 

In introducing the subject a historical survey was 
given with special reference to the progress made 


BRISTOL SECTION ; 

At the recent meeting of the above Section,- Mr. 
Osman Jones, of Messrs. Harris’, of Caine, read a 
paper on “The Chemical Technology of Canned 
Foods.” After touching upon the purposes of 
canning, Mr. Jones confined his remarks chiefly to 
the technology of canned meats. 

The safety of canned goods was eiUphasised and 
illustrated by the fact thatj in spite of thfe'enormous 
number of canned rations issued during the war, 
complaints due to spoilage were practically utd^o-wn. 
After describing the equipment of the canning 
factory and the high state of cleanliness maintaiDied, 
the can itself was emit -with, particularly the method.s 
of testing the tinplate used, and the methods for 
hermetically sealing the cans. In one important 
type of can, now much used, the contents did not come 
into contact with a soldered joint. Apart from the 
selection of good raw material, the -vital need was 
sho-wn for ensuring sterile conditions durbig filling 
and processing the material. The elaborate methods 
for testing the finished article and for • preventing 
spoliation due to bacteria, were treated very fully. 

The ppper led to an excellent discussion,! end a 
hearty vote of thanks was accorded to the speuker. 

On Janua^ 23, members and associates ^sited the 
Brislington Factory of Messrs. Jas. Rob^pt^n and 
Sons, Ltd., Preserve ManufAptUtem. 
was shown the various plant and ptocasAefc.fck the 
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TZ -w«w ;«^iu*iwi^:. bujuh,/- 

fifcm <« ?*»Mgea^ fogettiOTi .TOth'^^^ ■ 

Bobertson persoiiailly., explajoed the proeesses. and 
afterwards—*--• » - - 


ippHIlESP^DElSH^ 

SIUCA GEL 


hearty - ^ cd Dew^ Arthur 

vote toJib Direcf^-and Memhfiwef t& exception ;to my gtatom^A^^ 

I®<>POS0d hv ^ “ a pfe^^^tlisite’■ of tho emnlov. 


stag for their tohitejy,a»d „»», 

Mr Jones, s aridi|(Sbfi®waed:,^ Bdorno. . , 

The AmuAJ Di]a!^ l)o 


jomtly ;&e!i 


■ij'T'T' ri'ir ^ C!l)|imisti^;: at the BoW 

Hote|,^C<^(^ Bnstpl, on Satprday, Febru- 

ary The JRrwdeat of the Society mid other 
<li8tingu«hedche?»»8te hdi» to be F»sbnt^^^ 


MIDLAND 

FA 



m AN)a PAINT MANU- 
’ ASSOeiATlON 


^a8^:.i8.‘‘.|^pr^^,^Ui8ite *■ of the emplo^: 

-for the Bfios^e tj^oplsthat commercial irtstellations 
^ coke-oven gases# 

. M« n^^itt/opemtwh Nvt&ou«; ‘aBy belne 

..■ made,.to-j^ the ^ee//. ;>': ® 

duf-thd«'^fe aU^ed dfe- 
w^pwi^be^een fact and staW^dt is moreiprnmnt 

deny that sK gel 
W ap Sxfeeilent dehydratmg‘a^nt; May Ssk how 


at 


iiai:,. + U -j .lu.ojf JL OSK nOW 

the 9oee«fa.aoH?Birmmgha^^ WtaatcmJ'Whether . a separa^ drier cmitohrinK 

ley presMtag^ ^eCj^^ rf the hfational Federation gef ’(or other dehydr^ing agent) is em^ved 
of A^,wia^ |ra^h,^P^t., ami , prior to the benzol abkom^^ 4wS, or 

turew Assppjataor^h^heid a meetmg in Birmingham » portion of the silica gel^in the- absdrption tower 

of removing tha^ater.' The 

IVesiden^MrilS^lt Harrron, were the gneStsM the fat^is timt if the gases Sre not dried previduslv 
Midland bofe^lnreoomition of Jlis long and valued ® de^»»<e portfow 0 / m abm^era gd mm be allocated 
services to tto Midland Ateoemtiori a silver rose bowl ^ we abaoiytim of water. Such water abso^ion 
was presenM^n ImM of the members to Mr. » in the first ^ion of the abs^Lr^ £ 
Ihornley by Mr.^ Lloyd Matthisdn (this year’s benzol is taken up by the residual gel capacity 
ftosident), who pointed out that Mr. Thornley had remai^ig availahk For all practical puLos^ 
also filled the pfflee of President of the National “yo«g“»I statement stands, butT am quite^SSt 
Aiwociation and had^ been chairman of the Joint ^ broaden it by substituting the wordA* feqnisite ” 
Industrial Council for the Varnish and Paint Industry, fpr ‘ pre-requisitei” ^ 

f P?P*y*“8 to the toast of the “ Gty and Industries ^The qtiantitative effect of the nresence Of waW 
..f Birimngham ’’(proposed by Mr. J. J. Gittings). the Vapour W the over-all eSr o^sihea^ J 
Lord MaTOr^said he was optimistic regarding the bi companson with high-grade gas absorbinir car^ri 
p ■• Jt certainly improving. ' bas been dealt with in ^ putlished exiiefimental 

Storge., submitting the toast; The : data, referred to in my letC of Nov^S 2 ?- 
ational AssociaGon, refereed to its work in various and need not be reviewed here. These comparisons 
phases, especially mentionmg the industrial classes were based upon samples purchased bv us ^ S'LOO 
connected ^ith 4e vamteh, paint and colour trades, per lb. from tlie SilWOelCSn in £ uni5 
' States. It was partSariy^Sfied 

f W closes were held in the evening, were samples should be suitable for l&ol absorpMon ” 

interested if Ife BiS^w^^d 
technical education was essential if “ifom us whether the absorption capacities reported 
oil compete successfully with by us upon these samples shw them^ be materially 

Vlr mternational markets, inferior to the gels used in the English instaUatiom 

P t alluded with satis- of which he spelks. If not, teeSmirkS^^ 

bappy relationship existing between able that the recovery of benzol from coke-oven 

employed m the Varnish, paint and ge'^es is commercially practicable with solid absorbents 
l£ i. ^ ® abLrptive cap£% m comSn 

rroH **‘^'^*« «*"bes, with the standards requked of gL alLrb^nt 

audsmous labour troubles. Employers and workers, now manufactured L the r^v^ 


1 -JwtujyivjciJs auu wyrKtJOj, 

le said, had met each other in a fair and generous 
manner. 

Mr. Gilbert Vyle, President of the Birmingham 
naraijep of Commeroe, replying to the toast “ Our 
.uests proposed by the chairman, stated that the 
iKfi • paint, varnish and colour had altered 

0 in the way it was conducted,, the only exception 
t IndPstrial, processes in which 

ay had speeded up the method of application. 
« ection was the oldest law in nature, and the 

ai nish. Paint and Colour; Manufacturers’ Association 

Mas --- - . . . 


from natural gas. However, I do not visS to b© 
misunderstood as saying that absorptive capacity 
ifl the sole techmo^l consideration in choosinisr an 
abwbent i^tenal, or that certain processes may 
not be worM out in which other properties ol 
Sp^Iy for its inferioribsoiiitive 

®P®^ Pf activated carbons 
m use for BO many years without sub- 
^tml pwprew, Jhe falb into a common error 
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CC^ CtCU; 

doVvTi .Gia aoon M fuel; is well Do 
advDlata^ rf'ihe init'ense r^itot heit.' ' ' 

Oti /the slobject' i^ boiling'^^ 

reply -is:» j^aaral^pli _ ^ 

6tt a't^st called :6fit'-betHv)5iM‘‘^ 
yeiryjbeat Welsh steapi ,ooaI.' "-\, '' /‘a, 

“The resjiltB' are emtaently ssi^abfei^/’ 


war investigatioiis and ; W' e^oal^y distinct’, 
technical novelty. If lcs|ikolpg<^]h<iiliw‘of our- ’ 
pseudo-Parisian eflmineattsfser U]^ the jdipsyni : 
crasies of ‘ ‘ !fingli»h As l%e la Spokd, *’■. should caOse 
the diacovery or. ^ggastion of soikki '^ord of real 
distinction and beauty to replace th© phrftse “ aotk.-; 
vated carbon,’* which now means all tWngS tp .all 
men, he would bo the recipient of much gratitude. 

r; I should like to take this opportunity'to express' lighting the fires all cold, full stehihipg was"'hbWin^' 
ray appreciation of die extremefy court^us and fair in haltthe time with ‘Coaiito/-M,with.cdah 
restatement of his,, position :bn, this subject mado" after' banldhg-up, vigorous stdamin^ 'ocddi*^'' hi 

Mr. Rex Furptes in your issue of NovemW 30. 7 minutes with ‘ Coahte^i’ as Against’^ hnhutM 

The object of my letter was to protest a prejudgment cpaL/Indeed, although the ‘ Coalite ‘ btpik-np:’- ' 
of the issues between the two absorbents, not myself lasts two hotjrs M against If hcnrs/<My’ ud^ 

to prejudge them; also to clarify suta^uCnt dis- steaming ceased entirely before the'choOT thisr^i^TOa, 

cussiorts hy emphasising the fact that silica gel and with coal, .while it- continued fre^y all iWg 

with ‘Coedite.' During; the banked-up.^^iidd 
average steaming was 44 ceii^, ‘g^tet hum 
‘Coalite- than trith coal, me firhs haying ^ual. 
depths and being in equally gCod coii^da’at ^e‘; 
.b^iniunr of.the “.baii-up.*-*^./"'/‘’-//;//:/’■ v//;/: 

Sr.B.-r5ioW-temperature carhonisatioh ik. me 
Jftethbd, bajmj^ waterT^wer,/ by / whifeh ■ olcchi^al 
supply can be produced cheaply.-i^YoiiScs' fafthfdlly; 


carbon adsorbents are not alike but fundamentally 
different and that nothing but confusion can result 
from assuming a relationship which does, not exist. 
The technical problems associated with their indus¬ 
trial development are materially different and each 
will have to stand upoii its own feet. In view of 
these differences it seems unlikely that both absorte 
ents will continue indefinitely to occupy clokely 
related fields but rather that ■ their typical appli¬ 
cations will become more and more divergent.— 
Yours faithfully, 

N. K. Chakey 

Union Carbide and Carbon Research 

Laboratories, Inc. 

New York 

Jap. 12, 1924 / 

SMOKELESS FUEL 

Sib, —If you will kindly allow me the space, 
I -will do my best to answer “ Vulcanus’s” questions 
in your issue of the 18th. inst., though I may be 
unable to emulate his exalted style. Of course I 
cannot tell what Mrs. Editor’s remarks on the subject 
may have lieen, and all I can do is to try and tabmatc 
what may be a housewife’s objections and present 
them in the question-and-answer form. 

Is “ Coalite ” easy to light ? 

Yes, quite, and it requires no attention, and bums 
to the last atom. 

Is there much ash to remove ? 

Very little, and the grate requires less cleaning, 
and cnimnoy-swoeping is avoided. 

How about dirt ? 

There is no dirt; there may be a little fine ash, 
but that is quite clean and excellent for keeping 
moths out of carpets and such things. 

Is there any special trouble about it | jj.. 

No, but reduce the draught as much Us possible, 
so as to got full benefit of the radiant heat, and then 
you will find that a ton of “ Coalite” gdtejlfs far 
and gives as much heat as two tons of thot' 
domestic coal, which costs the same per,^ 

Now for “ Vulcanua’s ” oWn questioiS 

You can get “ Coalite ” from Meam 
Gothard' and Bond, Ltd., but supplier 
are not what they should be; still, supj 
to increase rapidly from the end of Febni^ 

' Coalite ” is suitable in all cases 



best 


.mre 
ireaent 
)8 ought 
nwards. 
Welsh, 


steam coal, anthracite, or any class qi^,pituin^bEU«iS',//r3’^.^/X^ 


London 

Jan. 23, 1924 ; ■ 

A QUERY 

Sib, — I -have reached a stage in some experiments 
I am doing where I am held up, and wish you would 
assist nio. I require a substance which will burn ^ 
With a luminous flame, after the fashion of ni^' 
nesium, and also (if a solid) a solvent for same, which 
will deposit it unchanged on evaporaiion. ' MUgiies- 
ium wiU do perfectly if you can recommetid a Suitable 
solvent. Trusting fhat I have made my requlteinehts 
clear, and that you wiU be able to help mk, I tha*ik 
you, and remain, yours sincerely, 

John R. CH.iKi-a 

• Gloucester 

January 26, 1924 


CARBON MONOXIDE HAZARQ^^Pipff'TQRACCO 
SMOKE 

Toste were made to deterrfiiMo^^ thw dmount of 

carbon monoxide present in a n|p-ventilated room 
in which tobacco smoke was libjpatod by smoking, 
and (fr) the extent to which it Was absorbed by the 
smokers. The percentag* of cajSkai monoxido present 
was never greater thatl 0'^ per cent., and the 
percentage of carbon mon^ide saturation of the 
blood Was'hot greater tham'S per cent. Tests mad© 
to determine why a smo^r does not absorb more 
carbon monoxide into hismlood, showed that coneen- 
trated smoke does not rafcch the alveoli of the hmgs, 
and that the maximum average boncentfatiaa: of 
oarbOn monoxide drawn into the lungs would notebe 
iatOT .tluai aTbout O-Ol per cen.t.>-S(J. 
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jh6“sto'irayi&p8i4||^a^ .:. 

coirfer toe J^tHw. •: 1^2**® niimbfer bf applications for natehttf ■vfkich 

Viscount l^y^hvliac IjaS - ®‘»« ' oxamtestion has ■ b^n 

very Sop^her 21 to 65.oKnSSJ|r 

made in the niurtHer 

his wide pijtioi^^ho^^^u^li<^ j^:|^ 8jn^'fai^i^ deigns and trtide marks so that 

forjiatehts now pass through’in nine 

^ w Ho has for spnic. ^rifeid&r-, Oi^t inpnths^ and ■ iarsde mairlib applications in 

“^!f ift thO'work of the Society, ^ seven wieekt insWdvof five months.^HfCliiest. md 

and h^ letter fe tBis youfMol,. wiping! it success at ' '/an. t4,■1924.) ; ^ , ;». ’;, 

has taken an iUjtiye part iii mahy tPheines* of co- UnitedlStates 

partnership, t^ift, hygiene and S^iS isfettare aM r W 1922, the production by 

has bC^ Inf^ider^f a Hior&», worth 

clcaliiw >;ith these ^subjects. He deliver ^ t^ Inci^ ,In quantity and value bf 

Messef I^two this ■ M P®. oont,. _rwpeotively, com- 

occasion wfll no doubt provide hto Vnth^^^^^ onnor Occurrences of fuller’s earth are 

tunity 0 ^ tho^^ ^ States, but du^ 1922 only eight 

tmn8wh^hbaye:|ithe]^tdelighW 

and arc only possible to a man itith great knowleifee Hiports nwreased by 

time to interest himself in art, in poUtics, and in the 

manv^^nn!3^i ^ industry in which he and his tl^e current number of the Chemisch 

many eompames are engaged. 1924) states that a member of 

Ur, J. N. Greenwood, of Sheffield, has been appoint- u resident in America has 

MelhVurae^’^ metallurgy at the University cf., ^ciety w ^ German Chemical 

Mr T r 1 . 1 - . A cannot help but feel that your attitude is abso- 

Air. j o. Pearce has been appomted Director of Intely wrong. 

BritiA Cast-bon Research Assooia- ,“h^t of all, a membership of a society is anauree 
^ ?% I’ has had mchV ^th a mutual char^ter. K 

“T? J- E. Fletcher r^ht^there shpuld be also a right on the siX <rf the 

Il ls been appomted consultant to the Association. members, that is, thajb the subscription shoi^ bo 

Accorfmg to The Times, Prof. Niels Bohr has . prmtlng decreases. More- 

i ceived $40 000 (about £8000) from the Rockefeller ? 1’^! mcreaae in ttie membership fees should be 

international Education Board, which.“ he may use “*“’*« > » certain amount, whereas according to 
m modeniise his laboratory and to buv new ^®y milimitod. ' 

iistruments.” ^ J^hermore^ 

* ♦ ?P,'“c question of rights in this connexion Thto S 

I reported of Prof. R. Ri, Thompson wJf'’ Bie Gorman mind, and it seems 

• O.K, M.So., professor of oil technology at Binrnng-* *^e*‘on to learn. li you get 

’^m University Iftrof. Thompson, w^ was aboft' ^ust to Sits 

vtara of age, had recently been appointed adviser = .-s'*** ^ ^hfe. Has the famous expression ‘ a scrap 
" he British. West Indian /etrolein^|“aS countrymen? 

h have to aimounce^^ -id 

)K sudden deatfi of afe,'A. C. Flint, who has been 


ed 


i.1. T- »jiu ^vuu reiskuom aiia 

^ it- help you through 

I had no objections to sending 

•'""UP sitme soon aW"ito moe^^^^^ StSf of 

the lltifution of Chemical throiS^ t® S®t 


4 . « —. u *»• '-z* x'imv» wuu aas oeea 
; Mstant Secretary of the, Chemical Engineering 

UOlIlt airwiCk a.nA'M' fl_ ■•_. - . ' .. ’ . ^ « 


■ S •l!rS*“»“ I-* ‘k' ^rCC.S t» m»y otto. *iuj» to tovo 

,: u'S; . to ^ur publications 


for the 
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next yeax. I am juat sendiiig yoii 'the membership 
fee amounting to $2.0D, and if you do. not change 
your attitude I lyould remind .you of the fact that 
the abstracts of the American Chemical Society at 
present are certainly as excellent as the abstracts 
of the German Chemical Society and, , in addition, are 
printed much better, ■which, of course, is a great 
attraction. 1 knoV that conditions mate iti 
impoMible for you to use similar paper and type, 
but circumstances such as this should... certaimy 
make you -TOry careful in bringing up the c^uestioh 
of, ‘ri^ts ’ -where apparently po jighte exist and 
some modesty could be -well applied;” 

Ezatoiloa at Merseburg 

The Times reports that, on JanUa^ 24^, a ■violent 
explosion, recalling that at Oppau in 1921 (c/. J., 
1921, 381 R), occurred at the ^lUia -works, near 
Merseburg, 16 -workmen bcmg killed, a number 
injured, and various buildings -wrecked. The cause 
of the disaster is not stated, but it is said that a 
high-pressure container blew up in the department 
devoted to the manufacture of ammonia products. 

GENERAL 

Kelvin Centenary 

As the, centenary of Lord Kel-vin’s birth -will occur 
on June 26, the Royal Society has convened a 
committee, under the presidency of Sir Richard 
Glazebroolc, F.R.S., and including representatives of 
the societies devoted to the promotion of physical 
science, to make arrangements to celebrate the 
occasion in a fitting manner. Many British and 
foreign scientists and engineers -will be attending 
conferences at the British Empire Exhibition at that 
time. And so July 10 and 11 have been selected for 
the Kelvin centenary celebrations. There -wiU be 
a memorial address by Sir J. J. Thomson at a meeting 
for the reception of addresses from delegates, a 
dinner presided over by Lord Balfour, and, it is 
hoped, a reception by the Royal Society at Burlington 
House. There -will also be an exhibition of apparatus 
and, if possible, a memorial volume will be issued 
The World Power Conference . 

This conference, organised by the British Electrical 
and Allied Manufacturers' Association, in co-operation 
■with various technical, scientific and industrial bodies, 
both British and foreign, -will be held at the British 
Empire Exhibition from June 30 to July 12. Classi¬ 
fied into divisiom, comprising po-wer resources (I), 
production (11), transmission and distribution (III), 
utilisation (IV), and general economics (V), the 
conference will provide much of interest to the 
chemist, as special sections are devoted to the pre¬ 
paration of fuels and their utilisation, as well as to 
electrochemistry and electrometallurgy. The Secre- 
taly of the Chemistry and Physics Section is Mr. H. 
Talbot, B.Sc. (representing the ChemicaJ Engineering 
Groito), and 1^. S. S. 0^-vic, B.A., isj^iretary of 
the Gas and Fuel Section. The fee forapilnbership 
of the Conference is £2, which entitiefe^^^^jplicant 
to free admission to the British Efhpito Exhibition 
and the Conference Halls during the Conference. 
Further information can be obtained from the 
Secretary, Worild Power Conference, 36 Kingsway, 
London, W.C. 2. 








Coal Tar DrsxiLtAiToir and WoBimaiid? 

■ PBODnGTS.;\- •.:36 .^^Wabn®8V 

edition, 


t/mdon 
Ms, 






The writer regitete that ^ wifh 

the thai the additio^ o£^^er» added to the 

third edition are t^n imj»tovemeht, fo|^SdfS diai^ 
^inted to find that tlib very eic®ll^ 

■ fitet edition Appears' to bo iteaily. pb«aiii«d/ by the 
additions and ^boratibns of thei^hh^ 

At the same time, to thd induateioufi r^der^ the 
book is a yety rich mine of ipformatidh, ftolp w^oh, 
with more' or leiss labour, some rtcey^'VAluAblbrbnd 
practical ideas on the art of distilling tar AjAy be 
extracted. This, of course, is inmtobl^ 

Wames’ long experience in, the tar induAtry has 
given him opportunities of ooilertafig Ac^^ 
making observations which ho has nots fiegleebfdi and 
if, when he comes to -write another, editton, h© .will 
exercise a jndioibus pruning knife and rearrange the 
beds and borders of his garden, we may look for-wnTd, 
at last, to having a book, written by a natiye of that 
England where tar distillation had its origin; of -which 
we may be entirely proud; 

If the author -will permit him to do so, the writer 
would like to make a few suggestions as to the 
direction in which improvements might be made. 
He would suggest that the chapters Oii the geology 
and botany of coal hardly concern the practical tar 
distiller, neither does that on stripping gas, though 
the latter is perhaps a little more cognate to the 
subject; he would therefore plead for their curtail¬ 
ment, if not entire deletion. Then, again, he feels 
that the book would be read more easily if the order 
in which the various subjects are arranged -were made 
to take some more logical sequence, aM not jump as 
it does from the distillation of tar to the extraction 
of carbolic acid, then to benzol and pyridine, back 
to naphthalene and anthracene, and to pitch, finally 
ending -with creosote. 

The excellent 100 pages devoted to tarwb|rks’ tests 
is somewhat unevenly distributed, and 25;t«r cent, 
of the total seems a good deal to allot to th© highly 
important, but still single, subject of the determina¬ 
tion of benzene, toluene, etc. in mixtures. , ' . 

In the next edition, which it is earnestly to be 
hoped -will appear without undue delay, it would 
XKsrhaps be better to give a little more attention to 
proof reading, and so avoid some ambiguities and an 
occasional error; for example, it is usual to -write 
CnHju+ii etc. as the general formula of the various 
series, and not CnH 2 „-f 2 , as appears in th© present 
edition. 

The writer has expressed his views very frankly, 
because he feels that Mr. Warnes has hot given hmaself 
time to do entire justice to his subject and toMmself, 
and that with a very little greater expenditure of 
time and thought he could have done so much 
better. ..... 





refc. 
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Dyes m 4 #e(ii^ '!!'<e^ce^- dyi 
woodA Ota [fM dj^jjdg sub. 

stahods) iwa isi^raote fdif dyefnit' 
aad taanfeg-i*- . , 

Intermedtetd l j. i>rodu6t8 

used, in the nudniitsiotufe of d^' 
(incln*>jj 

and portiyi^yeine) V i . . 
Finished dyestufb obfcehied ffort 
oottl tdr'tr^ 

Alizarine ;; " -V;,; 

Indi^^ syntJhetio.. , , i ■ : "' » 

Othereerts'j..y,. ' .. ^ ,. 

Extracts for dfveukit' ' 

Alt hther'serto . . i 

Indigo hatdral’ 


CVts. 


, 1,349 

d.409; 
9.274 ■: 
39,47.*;. 


17,010 


72,701 

13,248 

917,721 


48,398 

72,904. 

767 


69,476 
310,862 
26,916' 

—-(Jan. 22) 


ADJOUllNlilliNT'' ; 

The House hM adjourned until February 12. 


COMPANY NEWS 

BENZOL * BY-PRODUCTS, LTD. 

chairman. 

H. B. Bax-bonside, said that the profits of 
tvoiki^ for the last 18 months were £47,934, after 
(IcJuoting. charges and adding to reserves Pre 

ot £40,013^had been carried forward (the preceding 
^ of £44.600). Fi.x?d asset! 
totalled £316,77% oorapared with £419,846, £18,888 
ia\mg been written ofi as depreciation and £89,918 
reducing the capital. Trading since 
li showed a progressive increase. The 

Ui dwtillery ^s, for the first time, almost working 
at capacity, there was an increased output at the 
colliery and a shait was to be widened. ^The com- 
hZr were weU sold for several months 

; Ir, . proposed to pay, at an early date, 
-;n interim dividend on the preference shires in 

XhTw Half-yearly dividend of 3 per cent, 

ic report and accounts were Adopted. 

NICKEL CORPORATION 

dulvv 31, 1923, 

U» has been transferred to 

'll' International Nickel Co., Ltd. 

COMMERCIAL GAS CO. 

® rnonths ended December 31, 
P®*" POr 

it(K l x ^ *He 3j per cent. 

K r.mit ^ 158. 

w., re«|)0otlv^ly.fcir the'previous year. i- 


—I" . ''’ 6 *''“'“'^ increase in tne amount 

^ i^neir and motion. .Unproductive borrowioi fed 
uTlf * 1®?® *o increase production was 

I the. repayment of past 

loans balanced the extension of new onesf Ja^da- 
tioi^ we^ that we were hearing ,tHe end of a tWing 
pww, although full peace had not yet Wen ^tOiea 
and,ho loo)^: forward with confidence to the future! 

. An account of thp finmaoial situation of the Midland 
1 in the issue of Cftewwirw 

ojitf dated January lL(p. 62). 

ENCUSH CHINA CLAYS, LTD, ' ! 

Dividend on preference shares is aimounced to bo 

SOUTO METROPOUTAN GAS CO, LTD. 

^ IW directors recommend a dividend oi 5j per feent. 
for the year 1923, carrying forward £264,6^ com¬ 
pared with a^dmdend of 6J per cent, and a carry¬ 
forward of £236,400 for 1922.' , ^ 

GAS UGHT & COKE CO., LTD, 

Subject to audit of the accounts, it is proposed to 
pay ^vidends of £4 per cent, bn the 4^ cent, 
consohdated preference stock, £3 lOs. on tfe 34 per 
cent maxWum stock, and £5 6s. 8d, on the ordmSy ' 
stook. ihe carry-forward is £227,295. 


EXDNCDON OF MINE FIRES BY LIQUID CARBON 
DIOXIDE 

?■ Fellow of the Mellon 

Institute, has sent a reprint of a paper describing 
expenmente on the extinction of coal-mine firei bv 
i^ns of hojuefled c^bon dioxide. The method hw’ 
been tried before, but with results varying froih 
sucMss to failure. In the experiments d^ribed 
carbon dioiudo from cylinders was discharged " into 
the mine, the area on fire having been isouited bv 
brick stoppm^. The effect of ttie carbon toi^ 
IS to prevent inward leakage of air, so that if each 
pound of gas so mtroduoed prevented the entry 

n* air the generation of ro^Uv 

After all flameTw 
extmgu^ed.^water.was used to enable the mine tb 
4®%'- The results of the experi¬ 
ments ^ow^that carbon dioxide should be ^d 
where the fire can be sufficiently restricted by 
stopping so teat prohibitive amounts of gas are not 
consumW. ^Jhiither, with the use of .ttie fgas a 

d«e to roof- 
an4 less cOal is wasted. 
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MARKET REPORT^ 




This Market B^rt (s froi^ ^>^>al. inlonnaUon 

received from tl» ]^ufaoiiM«n';^daceit^d. 

Unless othemise stated ihe prices Quoted belou) cover fait 
qUasUitiu r>*t dnd nedcei at sell^s* wtfksr , ' 

OBNBRAt HEAVY CHEMICALS 
The comparatively healthy* state of the Chetaioal moHcet, 
coDtinues, and business is very steady with'few outstanding ' 
features ^afttraoting attention. Prices are flrth.' ' 

Acetic Acid, 40% tech... '£24' per ton. Fair inquiry, 



10s. per t^..aae;f»dW.; 

■ '.ifo tjumtity. . 

Price; continue' low. uiC’ expect^ -, 
to advance in the Spri^, - 

or three Caae lots pan now' bo 
, ' bought, at S}da ^r ih. e'ir'wiiarf, 
'For. direct shipment, iq quan-''^ 
#tF K'tha ' pride - -Is‘ilfeilt* '..'Od. ■ ■ • 

■ "^;%b,}.f. - ,.\. r? . 


iW.Sd^ 


Acid Hydrochloric 


Acid Nitric 80° Tw. 


Acid Sulphuric 


Ammonia Alkali 


Bleaching Powder 

Bisulphite of Lime 
Borax, Oommercial- 
Crystai.. .; 

Powder 


Calcium Chloride 
Potash Caustic .. 
Potass. Bichromate 
Potass. Chlorate .. 
Salanunoniao 
Salt Cake 
Soda Caustic 76% 

Soda Crystals 


Sod. Acetate 97/98% 

Sod. Bicarbonato 

Sod. Bisulphite Powder 
60/62% 


Sod. Chlorate 

Sod. Nitrate refd. 96% 


3s. 9d.—68. per carboy d/d., ao- 
cording to parity, strength and 
locality. 

, £21 lOa—^£27 per ton mideers 
works according to district and 
quality. 

Average National prices f.o.r. 
makers’ 'works, with slij^t varia¬ 
tions up and down owing to 
local oonsiderations : 140° Tw., 
Crude Acid, 658. per ton, 168° 
Tw., Arsenical, £6 lOs. per ton. 
168° Tw., Non-arserupal, £6 16 b. 
per ton. • • 

£6 158. per ton, spot, delivery. 
General export demand good, 
particularly from the Continent. 

Spot £11 d/d.; Contract £10 d/d. 
4 ton lots. 

£7 per ton, packages extra. 

£25 per ton. 

£26 per ton. 

(Packed in 2-cwt. bags, carriage 
paid any station in Great 
Britain.) 

£5 17s. 6d. per ton d/d. 

£30—£33 per ton. 

Ofd. per lb. 

3d.-j|d. per lb. 

£32 ton d/d. 

£4 lOs. per ton d/d. 

£17—£19 10s. per ton, according 
to quality. 

£6 6s.—£6 lOs. per ton ex rtulway 
depots or ports. Good business 
continues. 

£24 per ton. 

£10 lOs. per ton carr. paid. In 
fair request. 

£19—£20 10s. per ton according to 

■ quantity, f.o.b., Iniwt. iron 
drums included. 

3d. per lb. Very quiet. 

£13 68.—£13 lOs. per ton ex 
Liverpool. Nominal. 

£27 per ton d/d. 


Sod. Nitrite, 100 %basis. 

Sod. Sulphide cone. 60/65 About £15 per ton. 
Sod. Sulphite, Pea Cryst. £15 per ton f.ojsj 
kogs inolude^l?': 


in, 1-cwt. 



somewhik 


RUBBER CHEMICAL^l 
The demand for rubber chemicals 
slow, and values are slightly lower. 

Antimony Sulphide— 

Golden .. .. .. 5Jd.—Is. 3d. per lb., according to 

quality. 

Crimson .. ^ Is. 3d.—Is. 8d. per lb., according 

to quality. 

Arsenic Sulphide, Vello% Is. lid, pair lb, ’ ; ' 


,0(drb^' ^j^ioliloTida 
'' ' SubdtiitttiMt 

;; 'i^teandllark'i' . ^ p6f Ih,- Aurly 

' s.•'■‘Ti','/ 

lAmp.BI^k ■ ;. e . ? '40s. par owt., bamU fSioe, ' 

Xsad Sfyposulphite ' ■7id. per lb. ’ ‘' 

Lithopobe ,, _ , . .'£22l0s. perton. , „r 

HiRerat Bubbw : *‘Bub 


•^1: 


Su^hur, .. '.. , 

ThioearbaniUd?, •. , ■ 
Veuailion, pals or deep 
Zino SnlphMo - .. 


£16 10s/pOT'^)d f.b>i 
£l0r~£l2 per tem, acoording-'tb 
v;'qnalily. >■. 

2s. 9d.:per:lb, 'I,’'’’'! '',-- 

38, 44.-.-^ 6d. pet lb/ ■ • ' ' ; 

7id.-:~l8. 8d. per &.i sMOonlipg ,^ 
, -o' ' ■ ■■ “ - 'Rtiality. '■ . 

WOOD DlWILLATfON pRODuirS 

All acetates comrhand a good t^e and there appears a 
more healthy prospect in the oharobal tnarfceK ‘ 

Acetate of Lim»— 

Brown .. .. • . , £14 10s. per to® d/d. JSanand 

- ' active.v.l- 
Grey .. .. £22 per ton./.-;/, ' 

Liquor .. ' .. 9d. ]^rgtdL 82°Tw, / 

Charcoal .. .. ., £7 6s. —£9 per ton, 'according' 

grade and locality..Marlc^iqpiet. 
IronXdquor .. .. Is. 7d. per gall, 32°.Twi,, '' 

la. 2d. „ ; „' ?4°Tw., 
lOd.—Is. per gall. 14/^0? iTer* 

2s. 7d. per gaU. TJjBedned. . 


BedLi<luor . .. 
Wood Creosote .. 
Wood Naphtha— 
Miscible 


Solvent 
Wood Tar 


Brown Sugar of Lead 


Acid Carbolic— 
Crystals 

Crude 60’s 


Acid Cresylic, /99 

Pale 95% .. 

Dark .. 

Anthracene Paste 40% , 

, Anthracene Oil— 
Strained .. 

Unstrained .. 

Benzole— 

Crude 65’s .. 

Standard Sfotpr . 


5s. 8d..per gall. 60% p.p, pull 
market. , - . 'i: 

6s. 6d. per gall. 40%: P,P,. Dull 
market. . 

£6—£6 per ton accordjhg to grade. 
Demand not very brisk. Apaple 
supplies. . , . I , 

£42 per ton. DemandmOre active. 

TAR PRODUCTS ' 


8id. per Ib. Some business pass¬ 
ing at lower prices. 

23.—^28. 3d. per gall., Liji^ busi. 
ness passing. Market wsqker in 
sympathy with oryatals,. . ... 

Is. lid.—2a. 2d. per ^U. Steady 
business. . 

Is. lOd.-—28. Id, per gpU.: 
demand. 

Is. 7d.—Is. lid. per ( 
business. 

4d. per unit per cv 
price. No busina 


9d.- 

8d.- 


-lOd. per gaH, 
-9d. per gaU|| 


8d.—lOd. per 
tank wagons. 

Is. Id.-rU. 2^pw 

'' m tastk'wa^^^ 
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BenaolAt Puift^ ',. 

Toludle-^% ’!: 

Pure ,, 

Xylol 

Creosote^ ‘ ' 

cieeylii' 20IH% 

JGddlioa 

Heavy , .’ 

Standard cSpecifijiatjittl' 

N^htha—' 

Naphtliales? Crude— ' ^ 

Drained Creoaote Salta £7 lOs.^fS jier: ton; 

Whiaaed or hot preseedr£lO—£1^ ^ 

NaphthaWe^., ^ ' 


urousTHy 


* ’ M» p« s?Jt (wW rta' 

• • la. Sd.—la. 4d. iall. » ’ 

• .,81 ScL-jparg^ ' 

* * per ^ll Hm. Pair bual. 

o^p^ing. ; 

'■‘7 fall, according to 

’ * - V Jt 


•,«»/-- 'awaVWAWV^ -laa f U- r iff 

•^ly fliw., ^ ; :■ 


Ntoo^th^e - . . «H ^lb. d/d. 

W. per lb. i/i, ™ 

■ Ida 6d. per lb. 10d% baaia d/d. 
. 38. per lb. 100% basis d/d. > 

' *°<>% *>««*» d/d. 

. 7d..^. perlb. 

38, lOd.—4a oa. per Ib. d/d. 

^ 6d. per lb. d/d; 


ra-x-nenyjene utamine 
jP-Hienyleno Diandhe 
R. Balt .. ' : ' ., 
Sodfaun Naphthionate 
O-Teduidine ,. 

P'Toluidine iv ' 

. Ot.Xolt^y]ene' Diamine 


rather' 
toore 


pHarmacbuticai And. photodraphic 
chemicals 


Ibusin^ ’ as buyers are holding off in view 

Imtfr to the future of plmvmaceuSoal 

Acid, Acetic 80% B.P, 

A _i\» a . . — /y 


Demand 
t^.‘• Quiet and 


Crystals 
Flaked .. 

Pitch, medium soft 

Pyridine~90/ltd 

-. iSeayy 


£18 p» ton. 

£18 per ton. 

'85s.—^9ds. per ttm. 
' No sellers. . ’ 
16s.—17s. per gall. 

'With fair business. 
'1,1s.—128; Firmer 

demand. 


Nominal. 
More stable 
with better 


intermediates and dyes 

Acotio Anhydride 95% v. Is. 6d. per lb. 

lOJd, per lb. 100% basis d/d. 


Acid Salioylfo, teoh. 

Acid Sulphanflio 
Aliuniniuhi'Chloride, an 
hyd. ,. 

Aniline Oil ., 
.Inilino Salts 
Antimony Pentachloride 
lienzidlttferSaBe. 

nonsyfflWP^ " 

pChlorphenoI 
P-Chloraniline 
o Cresol 29/31° 0. 

TO'CroBol 98/100% 


Is. per lb. d/d. 

■ SJd. per lb. naked at works. 

9d. per lb. naked at worits. 

Is; per lb. d/d. 

to. 6d. per lb. 100% basis d/d. 
la 3d. per lb. 
to. Sd. per lb. d/S. 

3s. per lb. looo^ basis. 

6Jd.—6d. per lb. Demand quiet. 
2 b. Id. 2a, 3d. per lb. Market 
quiet. 

2a Id.—2a 3d. per lb. Market 
quiet. 

28. 2d. per lb. 

2$. 6d. per lb. 100% basis. 

£76 per ton. 

68. per lb. d/d., packages extra, 
returnable. 

28. 6d. per lb. d/d.' Drums extra. 
Od. per lb. ^halted at works, 
•--....v^proenzoi .. £82 per ton d/d. 
UmttrotoIuene-4S^°0;,8d.-^ per,4. naked at worka 
V. la 2d* pCT Ib. naked at works. 

•. 34 8d; per lb. d/d. 

*■ fOSp^toh; ; ., , 

■. la.. Id. pear lb. i/dT ' , 

.. Is. 6d. lb. d/d. 

. to. per it), d/d. 

.. 6s. 3d. per lb. d/d, 

-• 2a 6d. per lb* d/d. 

djd.^T-iiidvperlb. naked at works, 
'8a oar lb;, innOit ' 


, is w /a "*1^* 

Acid, Acetyl Salieylio 

Acid, Benzoic .. , 

• Acid, Boric B.P, 

. Aoid, Camphoric.. 

^id. Citric ... ., 

Acid, Oallio ,. 

Add, PyrogaiUc, Ciyst... 
Acid, Salieylio .. 

Acid, Tannic 
Acid, Tartaric 

Amidol .. ,, 

Acetanilide .. , ] 

Amidopyrin 
Ammon. Benzoate 


lOd. per Ib. Steadj 


- -- —,. 08 . HU. per 

Ammon. Carbonate B.P. £35 per ton. 
Atropmo Sulphate -• 


■ £60 per ton. 

. 3s. Od_Ss. 

demand. 

. Commercial acid dearer at 2a 9d, 
per lb. B.P. quality remains 
unobtamable. 

. Cryst. £54 per ton. Powder £68 
per ton. Carriage paid smy 
station in Great Britain. 

■ 18e.—20s. per lb. 

Is. ^d. per lb., less 6% for ton 
lots. Demand fair. 

3s. per lb. for pure crystal. 
More inquiry. 

68, per lb., for 28 lb. lots. 

2a 4d.—2a (Sd. per lb. Market 
weaker. 

3s. 3d. per lb. for B.P. quality. 

la lid. per lb. less 6%. Pair 
demand. 

9a. per Ib* d/d. 

Declined to 3s. per lb., but 
supplies still short, 

14a per lb. Demand negli^ble. 

3a 9d. per lb. Much cheaper. 


P-Cresol 32/34® 0. 

niclUoranilirie \. 
i^iehloranlline 9. Acid 
P-Dichlorbeazol . • 
i^iethylaniline *, 

Dirnethyoniline #, 
IHnitro benzene 
Dmitrochlofbeazol 


I^iphenylamine .. 
«IonochJorbe!ii?{ol 
p Naphthol • 
a-Naphthylitoine-' 
^ N^aphthylanoine 
m-Nitraniibio, , 
P'N^itraniline ' 
t-ro bonjiseiie 


■Nitmchl^b^, J 


Bttrbitone.. 
BenzOnaphthol .. 

Bismuth Salts .. 

Bismuth Carbonate 
, „ Citrate .. 
,, Salicylate 
'» Subnitrate 
Borax B.P. .. 

Bromides— 
Potassium .. 

Sodium 
Ammoniura 
Calcium lactate 


Oliloral Hydtate .. ‘. 4s, 

Chloroform ■ , 

Creosote Carbonate 
Guaiacol Carbonate 

Hexamine .. 
Hc«^t*opii((* %<J»obrb- 


6d. per oz. for English'make 
Market neglected. 

17a. per lb. 

6s. 6d. per lb. Supplies scarce 
■ Some dealers quote more. 

A steady market. Prices aooordinc 
to quantity: , 

128. 9d.—14s. 9d. per Ib. 

11a 4d.—13s. 4d. „ 

10s. 2d.—I2s, 2 d. - 

lOs. 9d—128. 9d. „ 

Crystal £29, Powder £30 per ton. 
^triage paid any station in 
Great Britain. 

Per fb. 

9id.—lOd. ■) 

ltd —3 steady. 

28. 9d. per Ib. for best FogiiA 
make.; Market firmer in vie# 
of shrinkage of importe. 

.—to. 3d. per lb. Firmer ten¬ 
dency. 

2s. per lb. for owt. lots, 
w. 6d. per lb. Little demand. 

13s. Mr lb. for small stocks 
available. Slightly w'eaker. 

3s. 9d.—4s. per lb. for forei— 
makes. Forward position ve 
liim* 

v v'; 
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Iron. Ammon. Citrate, B.P. le. JId,-—Sb. 3d. per lb.;' 

to quantity. . 


Magnesium Carbonate- 
Light Commercial ' .. 
Magnesiiun Oxide- 
Light Commercial 
Heavy Commercial 
Heavy Pure .. . ' 

Menthol— 

A.B.B. recryst. 
Synthetic 


£36 per ton net. 

£72 10s. per ton, less 2J%. 

£27 per ton, less 2^%. 

Is. Od.—2s. 3d. per lb., according 
to quantity. .Steady market. 


Merourials 
Bed oxide 
OoTOsivo sublimate 
White prooip. .. 
Calomel 

Methyl Salicylate 
Methyl Sulphonal 
Methylene di-tannin 
Paraformaldehjye 

Paraldehyde .. 
Phenacotin 
Phenarone 
Phenolphthalein .. 

Potass. Bitartrate— 
99/100% (Cream of 
Tartar) 

Potass. Citrate .. 

Potass. Perrioyanide 
Potass. Iodide 


. 668. per lb. 

. 20s.—36s. per lb., according to 
quantity. English make. - 
. Firm and likely to advance. 

. 48. 1 Id.—08. Id. per lb. 

. 38. 8d.—38. lOd. „ 

. 4s. 6d.—4s. 8d. „ 

. 4s. Id-—4 b. 3d. „ 

. 2s. lOd. per lb. for carboys. Quiet. 
21s. per lb. 

7s. 0d. per lb. In good demand. 

. 3s. Od. per lb., without much 
inquiry. 

Is. 7d, per lb. 

7s. 3d. per lb. Orders falling off. 
Ss. per lb. Weaker. 

Ss. per lb. Price shaded for 
quantity. Ample supplies. 


2i%. 


. 83s.—908. per cwt., loss 
Demand improving. 

. Is. 8d.—28. per lb. 

38. per lb. 

108. 8d.—17 b. 6d. per Ib., accord¬ 
ing to quantity. Demand con¬ 
tinues. 

74d. lb., 1-cwt. kegs included. 

9d. per lb. for B.P, crystal EngUah 
make. In good demand. 

2s. 3d.—28. 4d. per oz., in 100 oz. 

tins. Steady market. 

68. 3d. per Ib. Firmer, though in 
little demand. 

3a. 9d. per Ib. 

98. 6d. per lb. 

38. 3d. per lb. In better supply. 
Is. lOd.—28. per lb., according to 
quantity. 

—£15 per ton; according to 
quantity, d/d. consignee’s sta- 
_ , „ ... tion in l-cwt. kegs. 

Sod, Metabisulphite oryst. 37s. 8d.—60s. per owt. nett cash, 
according to quantity. 

16s. per lb. Less for quantity. 


Potass. Meiabisulphite . 
Potass. Permanganate . 

Qtunine Sulphate 

Besorcin .. .. .. 

Salol 

Silver proteinate 
Sod. Bmzoate, B.P. 

Sod. Citrate, B.P.C., 1923 

Sod. Hyposulphite- 
Photographic .. 


Sod. Nitroprusside 
Sod. Potass. Tartrate 
(Bochelle Salt) .. 
Sod. Salicylate .. 


Sod. Sulphide- 
Pure recryst. 


87s. 6d. pet owt. Market quiet. 
Powder 2s. lid. per lb., Crystal at 
3s. per lb., and good flake at 
38. 6d. per lb. Scarce on spot. 
Forward position-^: distinctly 
firmer. 


Sod. 


., lOd.—Is. 2d. per lb., acebrding to 
quantity. 

Sulphite, anhydrous £27 lOs.—£28 10s. per tc^'accord- 
ing to quantity, kegs 

moluded. In large; £1 per 
ton less. ^ ' 

Sulphonal.. gd. per lb. W 

Tartar Emetic .. Is. 4d. per lb. ' 

Thymol .. .. .. 13s. 6d.— 13s.j9d.;p6rlb. forgood 

wh^ crystal from ajowan seed. 


Acetophenone .. .. 128. Od; per lb, Dearor. 

Aubepihe.. .. 18s. 6d. ' ■ fflightly oh^T^ 

AmyiAcetide •• - .i .38, 

AmylButyrate .V; .,.,78.Sd,f :r„ ■ ' 

Amyl Salicylate .. , . . 3s. 6d. „i 

Anethol (M-t*, 21/22* a) 3a 9d. - 
Be^lAoetat¥frqmOhlo- , , ,' ’ 

rine-free Benzyl Aloohol 3a 3ci, ' W- ’ ' 

Benzyl Alcohol free from ' * ' ■ ■ t 

Chlorine .. 3a 34, 'i 3, 

B^izaldehyde free from ■ • 

Cailorine 3s. 3d. , ' , ' 

Brtzyl ^zoate., .. 38.9d. , „ Slightly cheaperl 
Cinnamic Aldehyde 

^Natural , .. 81 b. 8d. Caeaper. * ' 

Coamarin ... ..218, „ Dearer. 

Citronellol .. I9s. ‘■ 

Citral .. .. .. 10a „ - 

EthylCinnamate ., 10s. ' '' 

Ethyl Phthalate.. .. 3s. 9d. ,,3 

Etigenol .. .. .. lls. ^ 

Goraniol (Palmarosa) .. 87s. 6d. • „ 

(feraniol .. lOa—I7s, 6d. j»r. lb. Mimb 

dearer, ‘ V ' , ■ 

Heliotropine .. .. 8a. 6d. per Ib. , ’ , 

IwEugenol .. ..16a 94 ■ v ... 

Linalolex Bois do Bose.. 20s. „ 

Linalyl Acetate .. .. 208. „ ’ ■ : , 

Methyl Anthranilate .. Ss. 6d. ,, '-i 

Methyl Benzoate ..68. • „ 

MuskKetone .. .. 628. 6d. „ ' 

Musk Xylol .. .. I9s. ,, ' 

Nerolini ..4a. „ 

Phenyl Ethyl Acetate .. lOs. ,, 

Phenyl Ethyl Alcohol .. 16s. ,, 

Khodinol,..60a. . 

Safrol .. .. la lOd. „ 

Torpineol.... .. 28, 6d. „ 

Vanillin . . .. ,. 26 b. 3d.—26s. 6d. per lb. 

ESSENTIAL OILS 
Almond Oil, Foreign 
S.P.A. .. ,. .. 148. 6d. per lb. 

Anise Oil .. .. ..is. lid. „ 

Bergamot Oil .. •.. 13s. 9d. „ 

Bourbon Geranium Oil .. 32s. 6d. „ Weaker. 

Oamp'bor Oil ,. .. 75s. per owt. 

Cananga Oil, Java .. 9a. 4id. per lb. 

Cinnamon Oil, Leaf .. Sf d. peroz. 

Cassia Oil, 80/85% 3 .. 10s. per lb. 

CitronellaOil— i ‘ 

Java 86/90% .. .. 4s. 7id. „ 

Cevlon .. s. . 4 a 

dove oa ,. .. .. 9s. 3d. Weaker. 

Eucalyptus OU 70/76%.. 2s. 4id. per lb. 

Lavender Qi} — 

French 38/40 % Esters 24g. 6d. per lb. 

Lemon OU .,3s. ; Advanced. 

Lemongrass Oil ., 2id. per oz. / 

Orange OU, Sweet .. 12 g. 6d. per lb. Advanced. 

Otto of Boeo OU— 

Bulgarian, .. .. 34s. per oz. 

Anatolian .. .. 26 b. per oz, 

Palma Bosa OU .. .. 22s. Cd. per lb 

PeppermintOli— 

Ei^fKsh , .. ., 70i.perlb. 3#’ 

Wayne County .. Ids, 64. per lb. ^ 

Japanese .... 18s. 9d. per Ib.f A,dvanpe4. 

,?ettlgr«ti» Oil-.-, . 3 ..' 9a. ed.-ner Ihi.if..,.• ,-3 
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officW' Ti^,., 

The Depart meat of Ove^M Trade (Desfeiopment 
and Intenlgenoe, 35, Old Queen Street,. TiOndon, 
S.W.l.) has received the 'fo^p^i^ing en(|uirie8 ‘ for 
British goods. Ifritish 

information by applying ; to <^e Departih6at^R^ 
quoting the specifio refeiphce napiber..' 7^ 

Brilish Irma : J^in aiid^ corrugated gatvanised 
sheets (95) i Steely (lasp&ting Engineer, 

Kcyptian and Sudan Ooveriimenta, Queen Anne’s 
(bambers, S.W.lo'.Bef. No, E.S.R. 49-3/2); New 
Zealand : Leather (96), Builders’ hardware, crockery 
|97); Switzerland •. Steel (108), leather (21675/F.W./ 
M.(’./2): Omfed »9to<ea: Rubber (114). :• 

Trade Iniormatlon . 

Thomas Tyrer and Co., Lfei., of Stirling'Chemical 
Works, Stratford, London, E. 15, has issued a list 
of cuirent prices of the well-known StirUng brand 
of chemiOals, ranging from the oOminon aoi<£, alum, 
and nickel powder to mercurials, codeine, cerium 
oxalate and many fine ohemieals. Terms of sale 
arc given in the list, which should be consulted by 
every buyer. . 

British Drug Homes, Ltd., has issued a further 
edition of the valuable “ B. D. H. ” catalogue of 
chemical products, which continues to grow in range 
and utility. Amongst the specialities are standard 
lactose for bacteriology, “ A. R. ” acids of well- 
defined purity, a long list of indicators and butler 
solutions for determining hydrogen-ion concentra¬ 
tion, and a useful selection of test solutions and. 
reagents. 

A. Oalknicamp and Co., Lid., has issued Part II 
of the catalogue of apparatus for industrial research. 
.\ll kinds of apparatus—vacuum distillation, fur¬ 
naces, centiifuges, electrolytic apparatus, calori¬ 
meters, viscometers, etc.—are list^, so that the 
oatalogne should find a place in all research 
laboratories.' 

Lime is truly one of the “ key ” materials in 
•hemical industry, and it is strange that consumers 
nue, in the past, rarely insisted pn having the best 
(uality for thei^,^dM^^|iar purpose. The Callow 1 
lock Lime Co;, Li^|nl0/II, Salisbury House, 
Ijondon, E.C. 2, however,"^have issued a valuable littlel 
looklet, entitled CAetofcal fame, with the aim of 
lioiionstrating the imjmrtanoe of a pure standard 
ime to the chemical industry, and Showing how the; 
ompany.produees such a lime. Methods oi burning, 
lie common impurities,- and their effects, and the 
hy.sical condition of lime, are discussed in short, 
ut pithy, paragraphs, each conveying information 
lilt should be rhost useful to the consumer.; After 
I'hapter on “ hydrate of lime,” comes a long list of 
ic uses of lime : ; in' the manufacture • of alkali,.;; 
leaching powder, amrnonia,.. for softening and 
urifying water,S depilation of hides, paint and. 
istempera, for the hydrolysis of oilsj etc., in making 
ihium. soaps, as a flux, in brick making, and a 
imber of chemical and other processes. Thb; 
imphlet oonOhides with a disoussioh of the physical 
III cheadcalpki^ii^ii^ ff Bopk lime/ cora-f! 


j^red with those of other limes. It is pleasant to 

■ ; , see this Cinderella among chemicals tpeated with such 

respect, and it would pay consumers'to d6 the same. 

Carbonate of Ammonia is a well-known ehemioal, 

; but its use in the bakery trade, in which it is knowh as 
, “ yOlatile salts,” or.“ Vpl,” cannot be very widely 
khown, though it is, perhaps, the most active memW 
of that class of aerating agents known as " baking 
; Wwder^ Usually such powders contain sodium 
bicarbonate, with tartaric acid, cream of tartar, or a 
phosphate, but .although these materials produce 
good aeration, they leave a residue, a disadvantage 
not shared by carbonate of ammonia, which is con¬ 
verted completely to gSs during baking. In addition, 
it haS the advantages of purity, invariable composi¬ 
tion, and greater gas-yielaing power, whilst no gas is 
evolved until the mixture js in the oven, so that 
maximum aeration is produced when it is most, 
wanted. To show the value of carbonate of ammonia 
as a baking powder, Messrs. Brotherton and Co., the 
well-known ammonia and tar distillers, of City 
Chambers, Leeds, have produced a most cheery 
painpldet in gay covers, replete with recipes for 
; making cakes, scones, and biscuits, all having been 
worked out by an expert baker. All these recipes 
require, the use, as an ingredient, of carbonate of 

■ ammonia, which has been sold by Messrs. Brotherton 
as the Balloon Brand Carbonate, and has a reputa; 
tion dating back over 30 years. 

Soilermaking has reached a high degree of perfec¬ 
tion, and as it is often associated with the manufacture 
of tanks, piping, cupolasi gas coolers and general 
plate work, it is of interest to note the catalogue 
. illustrating the products of H. and T. Banks (Nether- 
ton), Ltd., Nethertdn, Dudley. This firm specialises 
in the erection of completely equipped boiler- 
houses—an advantage to the purchaser, in that on© 
contractor is responsible for all the work—but its 
manufactures include steam receivers and other 
pressure vessels, superheaters, water softeners, vul¬ 
canising cylinders and steam-jacketed pans. Atten¬ 
tion should be drawn to the ” Banks ” patent 
sectional water-tube boiler, which is particularly 
suited for erection in difficult or cramped positions, 
and is arranged so that sediment will be deposited, 
not in parts that should be free from it, but at the 
bottom in the rear sections, whence it is blown out. 

Evaporation is one of the commonest of industrial 
opm'ations, and in many chemical and manufacturing 
processes it is often the most important stage. Yet, 
from what one hears, far too much evaporation is 
conducts on an unsatisfactory basis whether soientifle 

■ or ©conomio, although highly efficient apparatus” is 
available, and the theory of the process is well ad¬ 
vanced. The firm of Blair, Campbell aqd McLean, 

, Ltd.j Qovan, Glasgow, has manufactured all types of 
evajKwating plant sinCe 1838, and therefore has 
7<kinple experience to place at the service of clients. 

> A partionlax feature of this firm’s productions is 
complete plants for the manufacture of sugar,, glue, 
dypwood extracts, malt extracts, wood distillation 
.spr^uots opdi chemicals. The firm has 

i designed mai^ typ^' of evaporators to meet practi- 
i' caBy all in being the 
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Multiplex and Simplex patept film eva]poi?atbr8, the 
standard vertical evaporators, and special types for 
salting liquors. All these are illustrated and described 
in the company’s catalogue of “ Evaporating Plant,” 
which contrasts the dinerent types, discusses their 
operation and efficiency, and draws attention to 
.special points. Those interested in the subject 
should consult the catalogue, if only for the figures 
•showing performance and for the notes on the 
complete chemical plant which Messrs. Blair, Camp¬ 
bell and McLean supply, in addition to much other 
chemical plant of all kinds. 

Export of Phosphates from Morocco 

ExjwrtB of phosphates from Morocco in 1923 
totalled 190,860 tons, distributed as follows:— 
France, 24,873 t. ; Spain, 6136 t. ; Portugal, 4707 t. ;■ 
Creat Britain, 17,4931,; Holland, 61,6041.; Bel¬ 
gium, 5199 t. ; Czechoslovakia, 4394 t. ; Sweden, 
8648 t. ; Italy, 11,622 t.; the local consumption 
amounting to 218 t. 

French Company News 

The Socidt<S de Pechelbroun has, since 1917, been 
extracting by means of wells and the monthly produc¬ 
tion from these wells alone has risen from 2800 tons 
at the beginning of 1923“, to 35001. This process 
has confirmed the favourable estimates of the probable 
reserves in the Soci6t4’s field, which covers 44,000 
hectares (1 hectare = 2'47 acres), which arc far from 
lusing exhausted by the 3600 borings put down so far. 
The replacement of borings by wells has shown the 
|K)&sibiIity of withdrawing from the soil, oil which 
cannot be extracted through borings ; thus, after the 
exhaustion by borings and pumping, there still 
remains 2 to 3 times as much oil as has already been 
extracted. For example, No. I area has produced 
91,1061. since the sinking of wells in 1917, up to 
April 30, 1923, whereas the total production of the 
area exploited from 1887 to 1917 by 14 borings, 
which were supposed to have exhausted it, only 
reached 78,214 t. It is now estimated that this area 
will produce from 96,000 to 100,000 t. annually, by 
the exploitation of a deeper layer. It has now been 
decided to use a new method of treatment for the 
crude , oils, which -will permit of products of much 
higher commercial value than were previously 
attained. 

The Socidte Alsacieime de Cokeries Alcok is erecting 
new coke ovens, and the gas produced will be utilised 
for town lightmg by the Socidtd du Gaz de Strasbourg, 
wliich is interested in the former company. 


'ft* BOwbb Mtciosodw IktSBntaoiivnm. 

' ‘jaiin). P-.lSsf.P. the Trtm*a4iv)iu of 

the Optieal Soeietif. Vol. XXIV, iVp. 4,1033—-lOSlS, 
Pp. 190—208. London:- Catnbri^e Univertity Frets. 

Okbmibtbv or thb Ram» Eiushknis. B. Smiih 
Hopkins. Pp. vii-i-376, Ltindon; D. O. Heath and 
(Jo., 1923, Price ^ ' 

GitVANOMAaNjBTIC ANH THBhMOMAONBTlC EWBCTS. The 
Hall attd Applied Phenomena. Pp. xii-t311. By 
h. li. Campbemi. London: Longmans, Green and Co., 
1923. Price 16». 

Gki.atin in Photookaphv, Vol. I. By 8. E.' Shbppaku, 
D.So. Monographs on the Thehry of Photography, 
from the Besearch Lfiboratory of the Eastman Kodak 
(Jo. No. 3. Pp. 263. New York: Eastman Kodak 
; Co., 1923. 

BBport on tub Economic and Finanoiai Conditions in 
Mexico, dated October, -1923. Bj/ Norman Kmc. 
Department of Overseas Trade, Pp, 31. H.M. 
fjtationery Office, 1924. Price 1*. ' 

Publications op the IwrEBrAL Mineral Resovrobs 
Bureau, The Mineral Industry of the British Empire 
and Foreign Countries. Statistics, 1^19—1921. H.M. 
Stationery Office, 1924. 

Cadmium. Pp. fi;-t-6. Price Od. net. 

Chrome Ore AND Chromium. Pp. iv+15. Price Is. 
net. • / 

Diamonds. Pp. iv+15. Price Is. net. 

Monazitb. Pp. iv+7. Price 6d. net. 

Talc. Pp. iv+ll. Price 9d. net. 

Titanium. Pp. iv+i. Price Qd. net. 

PUBI.ICATION8 OP THIS DEPARTMENT OP THE INTERIOR. 

Bureau of Mines, Washington, 1923. Government 
Printing Office, 1924: — 

BiBliooraphv of Petroleum and Allied Sub.stances, 

1921. Bj/E. H. BliRROuaHS. Pp. xii-\-2S0. Bulletin 
220. Price 20 cents. 

Coke-oven Accidents in the United States during 

1922. By W. W. Adaais. Technical Paper 3i9. Pp. 
37. Price 5c. 

Erection op Barricades during Mine Fires or aptkk 
Expixibions. By J. AV. Paul, B. O. Pickard, and 
M. W. A'on Bernbwitz. Pp. iv+27. Miners’ Circular 
26. Price 5c. 

Manual for Oil and Gas Operations. By T. K. 
SwiGART and C. E. Beecher. Pp. z+145. Bulletin 
No. 232. Price 40('. 

Smoke Abate.ment. By O. Monnbtt. Pp. iv+SO. 
Technical Paper 273. Price ISr. • 

Tests op a Powdered-Coal Plant. By H. Kreisinoer, 
.T. BtizARi), ('. E. Augustine and B. J. Cross. Pp. 
iv+22. Technical Paper 915. Price 5c. 

Rice in Malaya. By H. W. Jack, B.Sc., B.A. Depart¬ 
ment of Agriculture, Federated Malay States and 
S.S. Bulletin No. .35. I’p. ii+96. Kuala Lumpur, 

1923. 


PUBLICATIONS RECEIVED 

Dipperentul Equations in Applied Chemistry. By 
F. L. Hitchcock, Ph.D., and C. S. Robinson, S.M. 
Pp. vt+110. New York: J. Wiley and Sons, Inc.; 
London: Chapman and Hall, Ltd., 1923. Price 7s. dd. 

Cobalt Orbs: By E. Halsb, A.R.S.M. Monographs on 
Mineral Resources, with Special Reference to the 
British Empire. Imperial Institute. Pp. ix+54. 
London; J. Murray, 1924, - Price 3». 6tl, 


Farbfjs- unu Lack-kalender : TasokenbUciI piJR b'b 
Farben- und Lack-Industbib, sowie pur dbn binscii- 
t.AoiGEN Handel. Edited by IJe. H. WoLpp. Pp. 177. 
Stuttgart; Wissenschaftliche VerlagsgeseUschaft 

m.b.H,, 1923. 

Textilindustrie. By Prop. P. KRAis. ‘PaH llF FoH- 
schritte der Chem. Technologit: in 'EinielBarstS 
lungen, edited by Prof. B. Rassow. Pp, 166. . presdrn 
and Leipzig: T. Steinkopff, 1924. Price, Marks 4'50. 
Inorganic Chemistry. By Z. 0. Daob. Pp. 94. Prgfessnr 
of the Peking Technical College. 7 . 

• If 

Quimica del Azof, y Fisioloqu Vig^jal. 
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EDITORIAL 


I N the year 1920 the Society of Chemical Industry 
and the Federal Council for Pure and Applied 
. Chemistry discussed, on various occasions, the 
possibility of having a builduig, in some central 
position in London, which would accommodate, 
under one roof, the chemical societies and organ¬ 
isations which are - now scattered all over the 
metropolis. It was hoped that such a building 
would bo of great value to the science and 
industry, and that the effect of the scheme 
would be to add to the social life of chemists 
and save a weat deal of time, energy and money. 
The Late Lord Moulton drew up an apxieal to chemists, 
the draft of which was privately circulated in the 
spring of 1921, but his death deprived chemists of 
II leader whoso help and influence W'ould have been 
of the greatest possible service to the chemical 
community. Since his death an appeal has been 
circulated, with the object of collecting in the first 
place a smaller sum, so as to lead the way to the 
larger scheme and to provide funds to entertain 
the foreign guests at the meeting of the Union 
Internationale in Cambridge last summer; after 
[laying the Cambridge expenses the fund now 
consists of £ifi0 Victory Bonds, £300 War Loan, 
£b>(> Funding Loan, £250 Conversion Loan and 
£200 India Stocky One thing has hitherto been 
lacking, a handsome donation to start the list of 
subscriptions. Such a gift not only encourages 
those w’ho are engaged in circulating the appeal, 
but it stimulates others to follow the generous 
example. It is an example to the wealthy to give 
Urgely, and to those who are not wealthy to give 
the .sums .they can afford. The building, which is 
still a dream, every day becomes more nearly a 
reality, and though it may be. long before the noble 
struoturo which, chemistry deserves is erected, some 
building adequate to the present necessities of the 
industry and profession, and suitable for the accom¬ 
modation of at any rate some of the most important 
siKtictie.s, is quite possible even if the realisation 
of the full scheme must be postponed to a later 
date. , ■ 


The generosity of the late Mr. W. J. Leonard has 
now given us that indispensable start which has 
hithei-to been lacking. By a codicil dated in Au^st, 
1921, Mr. Leonard has set aside a sum of Five 
Thousand Pounds towards a scheme for the provision 
for the Society of Chemical Industry by themselves 
dr in conjunction with other Chemical Societies, of a 
building and accommodation to form a Central 
Institute and Club for Chemists. The gift is condi¬ 
tional upon the carrying into effect of a definite 
scheme within seven years from the date of Mr. 
Leonard’s death, and the exact terms of the bequest 
are too long for inclusion in an editorial note. At last 
we have a great opportunity, and it remains for us 
to take advantage of it. If we make the necessary 
effort, the success of the scheme is now assured. 
We shall now feel that during the next five or six 
years we must concentrate some portion of our 
energy on the realisation of this scheme. Half-a- 
dozen men can be of great help in this connexion, 
but the united effort of the great mass of chemists 
is necessary for complete success. There must be 
some thousands of chemists who can afford half-a- 
guinea a year for four years for such an object, and 
hundreds of chemists who can afford two or three 
guineas a year for this period of time. In the course 
of the next three or four years we shall successfully 
appeal to the great firms who can look on such a 
question with wise and large-minded views. When 
we appeal to them, it is very desirable that we shall 
be able to convince them that we who are the rank 
and file do not shirk from our own very agreeable 
duty. The President of our Society has on several 
occasions spoken of the co-operation of our various 
organisations ; he has dealt with the matter in many 
different i^rts of England and Scotland, and it is 
worth wlule for our readers to turn again to the 
reports of his Presidential and other addresses which 
have appeared in our Journal. The man who has 
an opportunity of doing a good deed and does not 
take advantage of it does not remain in statu quo, 
he is just a shade lower in his own estimation. Sc, 
we fancy, says Carlyle or some other philosopher, 
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INDUSTRIAL FILTRATKW 
Part I.—Britich Chamber and Frame PreMes 
By S. G. URE, M.A., B.Sc., MJ.CI!i«in.E. 

Filtration, the separation of solid matter held in 
suspension in a liquid by passing the liquid through 
a porous medium upon which the solid matter is 
retained, has very wide application in industiy. 
Sometimes the problem consists in removing very 
a b 
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Drainage Systems for Filter Plates 
Fio. 1 

small amounts of solid matter from very large 
volumes of liquid, whilst in other instances the pro¬ 
blem may be reversed. Naturally, therefore, the 
tlesign and the medium used to effect filtration will 
vary considerably. 

In chemical works in this coimtry industrial 
filtration is effected to a large extent in machines 
known as chamber or frame filter-presses and it 
. will bo, therefore, wfith this type of plant that this 
article deals. 

The chamber press consists of a Jiumber of recessed 
plates, carried on a suitable framing, and placed 
so that the recesses of two adjacent plates form a 
chamber when the plates are pressed together. 
In the frame type of filter press flat plates are used 
and the chamber is formed by inserting hollow 
frames between the plates. 

The liquor to be filtered is admitted to these 
chambers either tlirough holes formed in the plates 
themselves or through ports in the frame which 
communicate with a passage situated at the outer 
edge of the frame and plates or in lugs formed on 
the outside of the plates and frames. 

The filtering medium is placed over these plates 
and in order to provide adequately for its support 
and at the same time supply a suitable drainage 
system for the liquid passing through the medium, 
the central portions of these plates are corrugated. 
Figure 1 showfi three well known types of corru¬ 
gations. is that adopted by S. H. 

Johnson and Co., Ltd., and is knowm as the pyramid 
drainage surface. It consists of a series of truncated 
square pyramids, the upper area in contact rrith 


the ploth being a square of about | ifil^^edge, whils 
the depth of the grboyes forming !th;b(t«3des of^:t^ 
pyramid is about $ of an inch. That df Mhnlove 
Ailiott and Co., Ltd., is a rectangular arei 
about J of ah inch broad by J ah inch long ai 
shown in figure 1 (b), the long edges of the areas beinj 
vertical. The Premier Filterp^s Co., Ltd,, ado|m 
a series of parallel grooves, ^ose at the top am 
bottom of the plates are cut horizontally and extenc 
right aerciss the plate. In the central portion of th« 
p&te between these horizontal grooves are a seriei 
of vertical «oeves, the arrangement being as sihowr 
in figure 1 ' 

Sometime^ mrloTated ^ates are used but these 
are occasionaBy objected to on the ground that 
they are difficult to ele^, and being usually mads 
of a different materia! froin the prfess-plates are 
liable to excessive corrosion profiuced by electrolysis. 

The object of all these devices iq to produce a 
suitable support for-the Cloth with'the minimum 
reduction in free filtering surface, ana/at the same 
time to provide a series of channels, by means of 
which the filtrate can be rapidly conveyed to the 
outlet. To prevent unequal stresses being put 
upon different portions of the filtering medium care 
is taken to ensure that all surfaces, in contact with 
the medium. Bo in one plane. The edges of these 
surfaces are carefully rounded to prevent mem cutting 
the filtering medium. 

The outOT rims of the plates, which in recessed 
plates extend considerably above the cloth sup¬ 
porting surface, but in plates for frame presses rise 
only slightly above this surface, are carefully machined 
on both sides of the.plates. Every effort is made 
by press makers to ensure that the surfaces of the 
rims on each side of the plates and frames are parallel, 
for on this factor depends the closing of the press 
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without leaking joints between tke plates or plates 
and frames. -.Tbe Lilleshall Co., uses a disc 
grinder to face up the rims of plates and frames 
and guarantees an accuracy wi^n plus or minus 
three-thousandths of an inch in the thickness of plate 
or frame. 

At the bottoin of each plate and connected; wiyi 
the grooves, cgi' ^ither jgide ol t^^^ by; pqitB/is 
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a hole ^oujgi .Tjfaoh. tlie 

This hole m»y M^th a 

outlet ot'ccHu^tQiieate with, a oloeM delivery outlet 

passage cast ip the^mtes and frames or itt lugs 

attached thereto, \^en tboroiwh waslung of the 

cake is necessary, oooh» mhst be fitted, op 

lets. , \ 'f; 

Sometimes it.> neoeasary to Wterth^ liquor at a 
definite temperature above or beldw normal room 
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FUter-press by Messrs. Mamove. Plllott & Co., Ltd. 
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temperature. In these cases the filter plates may 
in* cast hollow or have coils oast in the pmtes. Tim 
necessitates the provision of a supply channel with 
communioating porta through which flhe; heating 
vaiour or cooling liquid may be admitted to th^ 
coils or spaces, as well as an outlet channel for the 
removal of the condensed vapour or spent cooling 
liquid. e 

In some cases, this heating arrangement ‘ is un- 
riccewary, the press being wariued by heating fluid 
admitted to the chambers before filtration commences 
When the filter-press has been thoroughly warmed 
up the hot liquor to be filtered is admitted and if 
tins is slightly Above the minimum required tem» 
l>crature it is suffloient to make good the radiation 
lasses from the .press. When hot filtration under 
pressure has to be employed cars should be taken to 
prevent suporsaturation, etc., of the fagt liquors 
leaving the filter-press, on account of rapid evapora¬ 
tion imder reduced pressure,. In order to eliminate 
troubles of this kindj it is necessary to have a closed 
•mtlet system so as to produce a suitable back pressure, 
l-his arrangement, however, will throw extra work 
on the pumping system. If the solid material in the 
1 tcr-prcM has to b® Washed, this operation may be 
ctlectod in two ways. These are known as “ simple 
Washing and ‘ thorough washing.” In simple 
ivashmg the wash water is admitted through the 
same channel as the liquor, which has been ffltered. 
in this case the flow of wash water through the 
' nkc will be in the same direotion as the flow of 
liquor. For, satisfactory results with this metrofi^’ 
It is Moessary that the cake should not be' fSSy- 
ormed in order tiiat the whsh water may have 
^■('css to the^ bottom as well as the top of the ct^e; 
iw factor.'h^_the disadyiW'^gO of reducing ’tho-i* 
qiacity p*^-nrovisibn^ 
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admfeion or j^mbyal of the wash 
: ^P^'hings beirqg utod as for the 
fllwiate, this method can be adopted in filter presses 
fiot .specially deigned for washing the prebipitates 
when an ocoasional w;a8hing is required. 

. washing method the washing water 

fitter frbss, through a separate channel 
,Tai|s ohaanel is conneote^ by passages to the corru- 
surfaces on either Bide of each alternate plate. 

; - The outlet cocks on the bottom of these plates are 
clqsed and ^ wash Water is forced through the 
filtering medium, through the whole thiokness of 
.cake, through thb filtering medium on the, opposite 
■ ptejte and out through the outlet cock on this plate, 
which is, left open. Unfortunately this necessitates 
the fliw rf wash water through onq? medium, and 
: ^e-half pf the filter cake in ^he reverse direction 
frOfti v^e flow of the liquor from which the cakp was 
formed. 

With this method of washing it is necessary to 
make provision for the escape-cu any air which may 
‘be iBt.the:'filter press. If this is not done the air will 
prevent the wash water penetrating the upper 
portion of the cake, so that the top portion of the cake 
reniains unwashed, and the lower portion is washed 
■; excessivrfy-. 

When the filtrate outlet is used as the Wash-water 
outlet, even when air release has been provided, 
there is-always the danger that the washmg water 
may follbW paths of least resistance through the 
cake, and thus cause Unequal washing. To overcome 
this tendency the modem method is to place the 
; wash-water supply channel at the bottom of the 
plate, the oUtipt for the washing water being 
arranged at the top of the plate. In this way the 
washing, water floods the cake, thus producing 
uniforni 'pfashinfl, and at the eame time no specif 
provision need be made for the removal of the air 
which can escape through this washing water outlet. 
With this arrangement provision must be made for 
closmg all the openings through which the filtrate * 
leaves the filter press. 

. Washing is employed either to recover valuable 
IiqUor adhei^ to the solid particles, or to free the 
particles from liquor adhering to them. In the 
first case it is usually advantageous to use the mini¬ 
mum amount of washing liquid, in order to keep this 
hquor as concentrated as possible; whereas in the 
second case whSre the filtrate is the valueless pr^uot 
of the filter press, the amount of washing water used 
will only depend Upon how far the solid particles have 
to b® washed free of the adhering liquid, and on the 
time which can be economically ^ven to washing the 
precipitate in this manner. The time required to 
w^ the precipitate to a required degree of purity 
wiU depend on the rate of floir of the washing liquid, 
nature of the liquid to be removed, 
rate: of flow-qf the washing water will depend 
. ^ me rize and shape of the p^ioies forming the 
p*oipitute, and on the pressure which is used to drive 
the wash water through the cake. Should it be 
n^eSsary to dry the cake before removal from the 
aiW pro^^t^vision must be mode for the admission 

usually air. 
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Thi« can usually be done through some of the existing 
channels. , 

The arrangement -bt these passages on the plates 
and frames of a filter press permits of a large number 
of variations. In the catalogue of S. H. Jomison and 
Co., Ltd., there are 16 varieties of plates of the 
recessed tj>pe, and about 22 varieties of flush plates 
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and frames. In the flush plate and frame type it is 
cu.stomary to form the supply and discharge channels 
or passages by a scries of holes drilled in external lugs 
cast on the plates and frames. When this arrange¬ 
ment is adopted, a considerable wastage of filtering 
medium would arise if the filtering medium were 
extended so as to form the jointing material between 
these lugs. 

In order to prevent this wastage of filtering ma¬ 
terial the joints are usually made by one or other 
of the following methods. One method consists in 
covering the lug with a cuff made of the same material 
as the filtering medium. Holes are cut in the cuff to 
correspond with the holes in the lug. In the second 
methorl the holes in the lugs of the frames are drilled 
larger than those in the lugs on the plates. Into 
these enlarged holes are fitted rubber rings. In 
cross-section, this rubber ring is channel-shaped 
in form, the flanges of this channel pointing towards 
the centre of the holes. The length of the rubber 
ring equals the thickness of the frame, and leakage 
^ is prevented by the fluid in the passage pressing these 
rubber flanges against the plates. Another method 
is to form the joint by means of a rubber ring which 
fits into a groove cut in the lug a short distance from, 
and concentric with, the passage. 

The filtering medium covering these plates may 
consist of pa})er, cotton cloths, muslin and, for the 
filtration of strong alkali liquom, woven metal cloth, 
usually made of monel metal. Filtration through 
such fabrics should consist of the accumulation of the 
solid particles to be filtered on the surface of the 
medium. Particles which enter into and are retained 
by the cloth increase the resistance to the flow of 
liquid through the cloth, and therefore the time 
required for filtration. The true filtering medium 
is a layer or film of solid particles deposited on the 
surface of the cloth by the first ^mrtion of the liquor 
being filtered. This being so, the modern tendency 
is to use thin cloths, thereby lessening the possi’““^~ 
of the retention by the cloth of any particles whic,. 
may penetrate its surface. Thin cloths pos,ses3 two 
slight disadvantages, namely structural weakness, 
and the tendency to produce a largo amount of cloudy 
filtrate before a sufficient deposit has been formed on 
the surface to act as tMjS|^tering medium. 


The first of these disadvantages iaay be oyercom 
By backing the cloth with sorfie Supporting fabri 
having meshes sufficiently wide not to interfere witl 
the free flow through the cloth. 

The cloudy filtrate j^oduced at the beginning o 
the run can be collected and returned to the sam 
press, or passed through another press kept speoiall; 
for that purpose. To prevent this ploudy filtrat 
filter aids have been adopted. These ffiter aid 
consist of sawdust flour, cMcium sulphate, calciun 
carbonate, pulverised Imne black, kieseJguhr. am 
propriotaiw articles such as Flltci'-cel, etc. A filte 
aid should possess the following properties: {a) i 
should mix with water, or the material being filtered 
so as to remain iiT suspension, and >hu8 produce i 
uniform layer on the .filter cloth; (6) its chemica 
composition must be such that it is inert or harmlesi 
to the materials being separated j and (c) it shoulc 
provide a free filtering mediuin. The actual coatinj 
of the cloth can be effected in three ways. In th< 
first method a solution of the filter aid is pUmped intc 
the press until a clear filtrate is obtained. When tin 
filtrate has become clear the contente of the press an 
drained off. With this method compressed air musi 
be used to hold the coating of filter aid on the clotl 
during the draining of the filter press. After drainage 
the press can be filled with the liquor to be filtered. 
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This method occupies a longer time and entailf 
more attachments to the filter qwess than cither oi 
the two following methods. The second mothoc 
consists in mixing the filter aid with some filtratt 
obtained from a previous batch, the quantity usee 
being just sufficient to fill the press. After mixing 
this liquor is introduced into the press, gravitationa 
feed being usually employed for this purpose. Whei 
the filter-press is filled with the liquor containiiq 
the filter aid the regular liquor to be filtered « 
pumped in, and in forcing the contents of the filtei 
press through the cloths, coats them with the filtei 
aid. With this method neither drainage nor com 
pressed air systems are necessary. The third methoc 
is usually employed when the solids are present ii 
the liquor to be filtered only in relatively smal 
amounts. In this case it is found practical to mis 
requisite amount of filter aid directly into th» 
V ^ed liquor. The amount of filter’ aid usee 
she' siich that its volume far exceeds the volupn 
of the solids in the material to be filtered. 

Cotton filter cloths are usually made in threi 
varieties, namely, square weave, twill weave fine! 
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chain weave, but, ae cotton,;w a’cellulose product, 
porous weaves are liable to become dense on wettijo®. 
I'hese cloths, being absorbent, are liable t6 fail at 
the gasket area on account of the llltrate not being 
washed out of the cloth at this area by the washing 
water. Painting this portion of the cloth with a 
tar base n£^t will render it non-absorbent and so 
imTcase the life of the cloth. 

In ciothnig a filter press of the recessed plate t 5 rpe, 
two cloths are sewn together round the edges of the 
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lioles cut in the cloths to correspond to the hole in 
t ho plate through which the liquor enters the chamber. 
One cloth is then rolled up and passed through this 
feed hole in the plate, and after unrolling is used 
to cover the reverse side of the plate. The top 
"(Ige of each cloth is then attached to the top edge 
i)f the plate by clips or hooks- In this way tho 
■loths hang in the correct position until the press is, 
■losed, when, as the cloths form the jointing material 
pitween the plates, tho rims of the plates will 
■clain the cloths in the correct position. Sometimes 
Ills sewing together of two cloths at the feed opening 
s (li.spenaed with, and then the cloth is firmly clamped 
o the plate round tho feed opening by a bayonet 
ir screw fitting (Figs, t and .5). 

Ill the ])late and frame type of filter press the cloth 
s cut slightly longer than double tho depth of tho 
ilatc, and is hung over the top of the plate in such 
. maimer that one-half of the cloth hangs down and 
overs one side of the plate, the other half covering 
lie other side. 

If the various feed and outlet holes are formed in 
lie outer edge of tho plates and not on lugs attached 
hereto, corresponding holes must be cut hi tho 
lolhs so that they are concentric with these feed and 
uflet holes. Here, again, the cloths or filtering 
lediiim form the jointing material between the plates 
ml frames. 

.\iiothcr point upon which a considerable amount 
f ingenuity has been displayed by various makers 
i llio closing gear. The objects aimed at in this 
icchiinism are ; (») to exert such a pressure, which 
lurt bo applied muformly round the joints between 
latcs and frames, that leakage will oe prevented; 
><1 (fi) that the filter press can be properly closed, 

■ fully opened to allow of the dkoharge of the cakes, 
flic least possible time with the minimum labour. 


The simplest. form of closing gear consists of a 
screw, acting ^ tteough a mit carried in the back 
standard of the filter press. One.end of this screw 
presses against the centre of the follower plate, anjJ the 
other end is fitted with the gear, through which the 
screw is rotated. This tunung gear may consist of 
a ratchet and pawl device on the smaller sizes of 
filter press. On the larger sizes pinions and tooth 
wheels, helical wheels, worm and screw gear are 
employed. The Premier Filterpress Co., Ltd., in small 
sized machines, carries this centre screw in a rotating 
nut, mounted on the back standard; By this device, 
as soon as the end of the screw is free from the 
follower plate, the screw can be tilted out of the way.' 
Another type of closing gear consists of a raok and 
inion, the rack being attached to the follower by a 
exible joint and the pinion being mounted on the 
back standard. The pressure is applied by nuts 
operating on the side rods which are screwed to suit 
the nuts, and distance pieces are provided so as to 
minimise the travel of these nuts. 

Another type of closing gear consists of tho angle 
lever arrangement shown in Fig. 6. In this type 
two angle levers are used; the fulcrum situat^ 
at the end of the shorter arm is attached by a pin 
to bosses cast on the head of the press. The side rods 
are attached to the other ends of the shorter arms, 
whilst the outer ends of the longer arms are connected 
by a right and left-handed screw working in swivelling 
nuts carried by these arras. A hand wheel rotates 
this screw and operates the gear. 

Numerous hydraulic closing devices have been 
adopted. These usually consist of a hydraulic 
cylinder carried on the back standard of filter 
press, the ram of this cylinder thrusting directly on a 



Pyramid Filter-press, showing Hydraulic Closing Gear 
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central boss of the follower. A small hydraulic hand 
pump is usually provided to give the pressure required 
for tightening the filter press. 8. H. Johnson and 
Co., Ltd., has a patent hand hydraulic tightening gear 
which is illustrated in Fig. 7. A small hydraulic 
cylinder complete with pump, etc., is mounted on the 
follower. A closing screw carried on the back 
standard can be rapidly run out mntil it edmes into 
contact with, the r^ of hydraulic cylinder. 
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Ftessure 'k then applied to 0^e ram, and smoe the The^niimt^r of in 

latter cannot move, thd oylmder inoves forward froia six in t^e smatot to in ^ tei^8^t sia^ 

Hgainst the follower. A look nut on the screw can A. F. OraJg and Cp., Xjtq., 

then J)e Bcrewed into position, thereby eliminating on a large order for a series w filter losses, specially 
the necessity of maintaining the hydraulic pressure desired for the filtration of paraflsn, wax. Thif 
during filtration, etc. When hydraulic closing gear type of press has^b^n derelppedin Ajo^jraca, «itt has 
is adopted in'the larger sizes of filter-press, it is been us«l^!^lely in com^sadp with wax extraotipij in 
customary to provide additional mechanism fpr the oil refinerws, and is thfe firet tiine iJiat, ntniiar 
withdrawal of ram and follower when the pressure filter pr^se^ embjdymg the salient featiires of their 
has been released. These devices may be either of America^ i^tpi^^s, have been manufactured in 
the counter-balance weight or the hydraulic type. this country, Each of these filhOT jiress^ gogs^cs 





Filter-presses for Paraffin Wax by.Measn. A. F. Craig & Co., Ltd. - 

Fro. 8' , ; ' •- 

The materials used in the manufacture of filter- five hundred filter plates, each four feet in diameter, 
presses naturally depend upon the chemical proper- The oil is fed into the filter press at a pressure of 
ties of the suhstanoes to be filtered. Usually the 500 lbs. per so. in. in order to obviate the old and 
standards, head and follower, arc made of cast iron, expensive method of subsequent pressing in vertical 
and the side rods of steel. In special eases where cast, hydraulic presses. The hydraulic cylinder is designed 
iron would corrode rapidly or damage the filtered to work at a pressure of 800 lbs. per sq. in. 
product, the facings of the head and follower as well As the working pressure plays an important part 
as the plates and frames, may be made of gim-metal, in filtration operations, the plant for its production 
bronze, aluminium, antimonial lead, or wood. By requires consideration. In forming a cake the 
far the meater number of plates and frames, however, pressure should be applied gradually, until the maxi- 
are made of cast iron, on account of its cheapness and mum is rewhed, and this should be maintained as 
durability. When wood is employed it is necessary, constant as possible throughout:the femainder of the 
when the filter press is not in use, to close the filter filtering period. If ram or plunger pumps are used 
press and fill it with water to prevent warping of the the pressure is liable to fluctuate, tJfus compressiiif; 
plates and frames. Recently the firm of Manlove, the cake' and altering the resistance to the flow of 
Alliott and Co., Ltd., has carried out an interestn^ liquid thtough it. Trouble, too, is often experienced 
series of experiments to find out the effect upon the with this type of pump, due to grit being deposited 
stresses, by prolonged immersion in different acids, at on the valve seats. To maintain a uniform pressuro 
different concentrations. Usually pine isr >^« 5 'HMd and to overcome valve troubles, montejus have been 
employed in the manufacture of plates and iMHes, adopted, but these usually occupy a lar^ floor area, 
but where discolouration of the filtrate i»|^be and requiring compressed air" for operation, 

avoided maple wood is to be preferred. ^ often, expensive to run. An ecc^micaf type of 

Standard frame and plate filter-presses -ydry in plessure^prodncing plant has beem found to be tlie 
size when made of cast iron from plates 12 inches;* rotary. displacement pump,. Wiiich- occupies :little 
square, to plates 61 inches square, and when made floor space, has positive action^ does not suffer from, 
with wooden plates and frames from rwtangles valve tojnblMi:and does not tend, to ajptatet^e liqttor 
18 in. by 12 in., to 46 in. by 33 in. W^dulj^,, fiJIi*, th6 centrij^^lip^i^^ :,iff. 
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BUREAU or';fHEMICAL ABSTRACTS 

As already announced, the Bureau of Chemical 
Abstracts was formed in the latter part of 1923j as 
the result of a joint agreement between the Councils 
of the Chemical Society and the Society of Chemical 
Industry, with the object of oo-ordiimting and, if 
possible, unifying the abstracts hitherto published 
separately by the two Societies. The work of the 
Bureau is in the hands of a Committee consisting of 
four representatives from each Society, with ftof. 
J. C. Philip as Chairman. 

The Bureau was, at an early stage, called upon to 
deal with the position create by the resignation, 
through ill-health, of Mr. A. J. Greenaway, who was 
connected, for a long period of years, wiui the pub¬ 
lications of the Chemical Society. His experience, 
fortunately, is at the disposal of the Bureau in its 
re-organisation of the production of abstracts. 

The Bureau has now arranged for a single homo¬ 
geneous editorial staff, which will, in future, be 
responsible for the preparation and production of the 
abstracts both in pure and applied chemistry. The 
chief Editor, who will be responsible for the organisa¬ 
tion of the scheme and the general control of the 
abstracts, is Mr. T. F. Burton, who for the past nine 
years has been Editor of the Transactions and 
Abstracts issued by the Society of Chemical Industry. 

The further decision'll^ been reached that the 
abstracts in each particular section should, as far as 
possible, come under the review of an Assistant- 
Editor, with special knowledge of the subjects 
covered by the section. The Bureau has, accord-* 
ingly, appointed the following as Assistant-Editors :— 
H. M. Dawson (General and Piwsical chemistry), . 
A. A. Eldridge (Inorganic-and Anaf^ical chemistry), 
W. E. Gamer (General and Physical chemistry), 
H. J. Pago (Biochemistry), E. H. Rodd (Organic 
chemistry; aromatic division), A. Shonk (Applied 
chemistiy), E. E. Turner (Organic chemistry ; hetero- 
oyolic division), H. Wren (Organic chemistry, 
aliphatic division). 

It is felt that this move in the direction of securing 
unity in editorial and technical control represents a 
distinct step towards the achievement of the objects 
of the Biu'eau. 


SOCIETY OF CHEMICAL INDUSTRY 

LONDON l^CnON 

On February 4, a meeting waSheld iri the Engineers' 
Club, jointly with the Chemical Ehigineering Group, 
to hear a paper by Prof. J. W. Hinchley on “ The 
Manufacture of Potash and Other Salts from Leucite?’ 
Dr. Bernard Dyer presided, siroported by Mr. J. A. 
Beavell, M.I.M.E., M.I.Chem.E., and there was a 
very good attendance. 

Qwii^ to pressure on our space it has been found 
impossible tp mver an account of the meeting in the 
current isme, put the -^ppr will be given in full in. 
the fortlwmmii^ issue m Chemistry oM ln4iu^ry‘ { ^ 


A meeting was held on February 1, aj^ Dr. Ertert 
F. Ehrhardt read a paper, entitled “ BeminisoehcM 
of . Dr. Caro.” Dr. H. Levinstein presided, ahd 
about 4d were present. 

Dr. Heinrich was born in dw4, and wfien he 

. left coBeee, in Germany.ihe became a baliCQ pdnfer 
in Mulheun, Alsace. Later he was sent to England 
by his employers to buy maehineary, and was then so 
favourably impressed that he dei^rmined tO return 
to this country as soon as possible. So about 1856-A 
he came to M^chester, remaining there J2 or 13 years 
before returning finally to Germany. 

The name of Dr. Caro was frequently U8e4 as a sort 
of fetish. Fr^uently, when me question of edu¬ 
cating industrial chemists was discussed people would 
advocate the adoption of the German system, and 
instance Dr. Caro as one of its best; products. Dr. 
Caro, however, was never educated as a chemist, 
for, although he did learn the elements of chemistry, 
he was essentially a calico printer. The dymtuffs 
industry was only just bom when he commenced his- 
business career, and it was from this point of view 
that he studied the science. • • ’ 

While in Manchester he was engaged by Messrs. 
Roberts, Dale and Co. to do some chemical analysis, 
accor^ng to his own statement, for a remuneration 
of £1 per week, whereas another acopunt places it at 
30s. The difference in the two; amounts would 
probably be considered substantial at that particular 
period. It was a modest beginning for a inan wbn 
snb^quently became a German “ millionaire.”, Ani¬ 
line colours had been invented by Pefkin, who had 
produced, his famous mauVe. Caro also be^an to 
interest himself in the same direction in a manner 
which might possibly be considered somewhat 
singular. At that time nitrobenzene was iised for 
scenting soap for barbers, and Caro made his first 
product from this scent. He tried printing aniline 
on cotton, and hit upon an aniline-black; proc^ for 
printing cotton black. This success so irnpressed 
Roberts, Dale and Co. thait they took him into part¬ 
nership. He remained with the firmfbr 10 years, and 
then returned to Germany, with a* competency, for 
the purpc«e of undertaking resewrih work at the 
tJniversity of Heidelberg. At that partioulto period 
the author of the paper happened to be cburchwarden 
in the English churm of Heidelberg, and was prtsent 
at the ftrat christening there, wWoh was that or jCaro’s 
■■eldestdaUght^. ■■ ■’.' 

The Maimheim-LPdwigshafen factory (Badische 
Anilih H Soda Fabrik) was then in its inliinCy, and 
its managers constantly: a con^lbcd finall.v 

persuading him to join thbir ppdbrfaking'as head 
of tl^ fosearoh department. ' He; rt^ them 

^ years, and then took a seat on the Board. He 
was a.diffioult man to get on with, and was constantly 
! quart«lib)g with his coUeagi^i Havmg ’seiwed his 
mst of five years as a director, he was,,in consc- 
qpenoe, not reappointed, but was "promoted' to* 
toe Supervisory Board, a sort of committee of inspee-: 
tion appomtea by the sharehol^rs. 

1 , WhWtCanr. was in Manchestor. Roberts, Dale ana. 
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b'bbt* diacovetdTwaf S maSig*^Se wid^by SS'V^d^^iiponh’"boUibg in hk 

and it w«8 soon obvious that it » ^ partly oharreTS 

. xpensive than ,tho Use of sawdust whki^te ?C ^hich was a thS 

the usud raw material for the mtdiufactute of ofsX Hhi J? ^ aoid had acted on the 

acd. C^o, horw|vfflt, hohb^ that ih l^bw th^ aulpho-acid, whilst the 

, oal-gas through the nitric abld a little nitrobeM^r > decomp^ed some of the sulpho acid 

raw mafortel for Making SSeft^'^S ?rom the 

.iniliiie, and, in those days, was v^ exv^mi^ P“* This started Caro 

Hoberts. Dale and Co. were at once amalS^the Pn the sulphuno acid process. He took the 

prospect of idteobensienS befog made^ t^t wav availa&e, and worked at a 

thus causmg oxalic ^id to beer me a by-htoduct an^ ^P^^^ture, obteii^g anthraqufoone, sulpho- 

.heir oxalic acid plant to beemu’e woffle*’it- At^L 
,.roce.s.s was p^mptly condemned, and a discreet (later Sir William 

sjlcnce mamtatoed about it. Matty years later the vrorkiim mdependently at the same 

matter became <o£ importance hi ^rmany^ The had the good luck 

(Jennantar dirtiUefo combined attdiut Up the pS : ®“«“«h Patent Office one 

ol benzene andpther orude products to the dyesS IsKnrf 8 P«t«iit was 1938 , June 26 . 

lactones. Card remembered his old Manchester 4 *® Patent was 1948, June 26, 1869 
.•.vperiment, and began a repetition of it in his writfog wW^b® “"het for 

room on the window sUl. the e.xperiment S S ^V,hf hiTt “id almost the sole 

pm^eeding, a visit Was paid by Prof . W&, a Germ^ Cte ^ G^mifin manu- 

who had also been in Manchester and who W * 4* „ 

become a pi^esspr at the Heidelberg Polytechnic^ .The Ite^dration of Alcohol by 

I aro drew the window curtains to hide the^^^ M Kneoht, Ph.D^ 

uui then went out with Witt, forgetting all ab^ ^^i^ler, B.Sc., Tech, was md 

ns experiment. The gas bubbled t&ough the beaker "^ho stated that it was well knwn 

“«ht. Next morning Caro found Ihefe was Sle 5 

.xali.i acid in the mtric acid, but not sufficient to be mKftheboilfog 
-f any importance. What was important, however ^^^nd that temperatu^ 

vas that on the top of thtt nitric acM there was quite’" prbwrtvShT bt tW« 

considerable layer of oil, and upon analysis it ordELrv for the dehydration of 

loved to be benzene corttainfog a little nitrobenzene WC<mol, with a view to working out a rapid 

ho action of the nitric acid on the benzene in the gas ilobd'^^hTa n?er^^ tbe pi;eparation of alwolute 
ad produced ni^benzene. and this had acted as a alcOhol of^blS experunent some ordinary 

•K ent and scrubbed the gas of its benzene. It‘was terS. witb^^b* strength was mixed at 

lus demonstrated that coal-gas contained a conrider disMed from a water bath • 

bio quantity of jbenzene® Purther^mSte 

ore made with mote suitable Xettts that th» would be the result* - ' . yopnous 

nance W'as entered into u' ' ^ 
kings, and, fothe end, thj 
g tar distillers was tented. 

OOO.SS for raal 

at production 

■no 

all 

istic alkali. 

-II' vitriol for'the 

luro'' ’Th6 A T£e’rteuit‘^''homSaI, takw.' By £eatfog-tlte lisidub fo the''iS’rT^' 

Si 

lie vitriol and: ;fo 

wment wi^ antiumjttfootttttittstead^ ^0 carbolic " '. i - , 

ho l b teadtt a.j^celafo dish : ' ' 

a J. boratory, apd as 

erimonf aiid COb - 


or mmai afosarin had been by the: aloohoLld g hum Wb ‘ 

eke resfot was nonimAW,,vr., .teti., . fi„ i . ,P“^ fsent. of the alcofaql 


PWie trouble, and itt 


ttd'cJ' fi»Vi» 

^ds^:;mueh Worlr'in the 
tt Jauisiu^ 2, aged 89. 
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•OllEMIsflfttV AND JNDUSTBY 


OTTAWA SECTION 

A meeting was held in the University Club, Ottawa, 
on January 10, Dr: Macintyre in the chair, and there 
was a good attendance. The minutes of the last 
meeting were read and approved. The financial 
statement for the year 1923 was road and showed 
a balance on hand of $112-86. The motion by 
Dr. Shutt and Col. Janson that the report be adopted 
was carried. 

TDr. Shutt called attention to RusseD’s book, “The 
;|ABC of the Atom” and the chairman referred at some 
lenrth to “ Die Methoden der Organischeh Chemie,” 
by Weyl. Mr. N. Van Fatten, Librarian at Queens 
University and formerly of the Massachusetts 
Institute of Technology, then addressed the meeting 
on Chemical Literature. He said that in attempting 
to speak of chemical literature and its uses some 
attention should be paid to the historical backgroimd, 
with emphasis on the continuity of the science. 
In 1872 a manuscript was discovered at Thebes 
which treated of the practice of medicine and the 
preparation of pharmaceuticals. The date of the 
manuscript was placed in the 16th century B.C., 
and it was the earliest medical work onrecord. Chem¬ 
istry was kno-wn in the early period around the 16th; 
century as the sacred art, and its practice was confined 
to the IMesthood. Its literature was written in an 
obscuie and figurative language, and was made up 
of a wonderful conglomerate of science, religion, 
astrology and symbolism. Reference was made to 
the records of Chinese and Arabian alchemy. During ’ 
the Middle Ages the schools and libraries were con¬ 
trolled by the clergy and practically all wpriss of 
alchemy were the production of persons attached . 
to the Church, such as Roger Bacon, bom in 1214, 
Raymond Lully, a Priar bom in 1235, and Albertus 
Magnus, a Bishop, born in 1193. 

Gebcr stated the qualifications necessary to a 
chemist as diligence, patience, learning, temperate' 
jh^osition, slowness to anger and a full purse. ; 
“ For this Science agrees not well with a man poor 
and indigent.” Reference was then made to the ' 
work of several of the early alchemists. Mo(km 
journal literature has increased in volume ihitil 
we now have in excess of 2000 journals, and perhajjs 
as many more serial publications devoted to chemistry 
and chemical technology. The Columbian Chemical 
Society exist^ in Philadelphia as early as 1811, 
and such societies have multiplied greatiy, so that;, 
we have a large number of such societies dealing 
with general and specific phases of the science. ‘ 

Van Patten then outlined a method of investi¬ 
gating literature relative to a p^tticular subject 
and suggested that it would be well jf all such iniquines 
could be done by librarians or chemists specialising 
m such work. This is now being done in a nUmber 
of Corporations such as the General Electric Co., ■ 
General Chemical Co.j etc,, and the practice has 
proy^^ decidedly worth while, and such libfSry 
activities are more than paying their own way. 
Some libraries, - such as that at the Massachusetts 
Insti^te of Techuolp^, have a system of keeping 
members of the ^ students And’ subscribe^. ’ 
in^O^ed regularly m subjects ittf -spAnri to 


. reb. 8, IM* 

to, them and informatiea is supplied '^'uny special 
subject desired. The speaker h,oj^ that Queens 
Libiyiry would soon be able- tq render a much heeded 
service to_ Canadian scienrista. t^as made 

to Bulletin No. 36 ot the^ Natiohal Research Con¬ 
ference containing a list of'publications in chemistry 
and chemical technology and to the" pamphlet 
prmted by. Chemical Abstracts, givum a lut of aD 
the chemical journals abstract^ &>mpreheUBive 
referent was then made to the Standard tvorks on 
the various phaS^’ of chemistry and to reports and 
official jiUblioations on these subjects; ' 

A very int^sting diroussl^ followed the address, 
during which Mr. Va;n fattep eiplahied the Hewey 
decimal system of elassifioatioh and also referred to 
the United States Libraries of Coni^oss Classificaiiion. 
Mrs. O’Qilvie gave an interesihig . short account qf 
thev^etem used in the Mines |(i'anch Library (a 
modification of the Dewey System.) The manner 
of working up information on a specific subject 
brought forth an interesting discussion; between 
Mr. Elworthy, the chairman, and Dr. Wilson. !Dr. 
Macintyre referred to Notes on Chemical Literature 
and its use compiled by Marion E. Sparkk 


YORKSHIRE SECTION 

. ' \ . - . ., . , ■ , 

Dr. L. L. Lloyd presided at the fourth meeting of 
the Session, held in Leeds on January 28, when a 
paper by W. B. Atkin and G. W, Douglas on “ Pro¬ 
teins as Chemical Compounds ” was read. i 

, In coi^qucnce largely of the Work of Procter and 
Wilson in Leeds and of Loeb in America, proteim 
are no longer regarded simply as “ colloids,” and 
peculiarities in their behaviour towards acids and 
alkalis; hitherto “ explained ” by adsorption and 
othm' vague terms are gradually being eliminate 
In truth the solubility, in acid and alkali is due to 
chemical combination. 

Gtelatin, according to Procter, forms salts Trith acids 
capable, of ionising and. variations in swelling aro 
correlated with osmotic ptessure effects, whilst Locb 
demonstrated their ainphoterio character with aU 
isoelectric point at pa' 4r-7. The titration results of 
Harris and Hopkins with lysine with the corrections 
intrqdui^ shqwed clearly how their curve f<» lysine; 
was made up of two neutralisation curves, and' 
gelatin, was examined by the authors in a similar 
■' manner.;<. 'v ■■ 

C(s&liully purified gelati^* (which; does not set to a 
jelly,, but ii gradually precipitated), was made up to 
I per cent,; titeated with acid and alkali at 
26® 0., using a hydrogen-electrode apparatus, and 
corrAct^ for hyorolytio effects. ■ The gelatin wa* 
iieU'traliscd by hydrochloric acid atpa 3-66,i correspon¬ 
ding tq a combining weight of 1100 and by caustio 
soda Ph 6-65, combining we^t 3000. Furthobj 
after pn 7, there is e-vidence thutsoda is beitig attac)ied,j 
in pthbrisrp'^, the gelatin is behavipg like A ■h cA 
polybasio acid. These results were showii to bo ii' 
agreei^lfit .futh calculation^ mMe front the re^ 

- on,,.■•.rthei'gelatiit 



Keb. $, ^ 


AND UlfcUSTKr * 

.. 



'‘^'^hnioal diffi/ v,.8owetiin^ obSLel Jhe^%etog sE® 

ItvP’nmo^^'^*! different batoheB of oellnlose acetate Thu8 "»f^i» 

IS ?•«““« to CSSm^^^d/lfth 

MimJ ^cnlt n^f^- i!t ^ always beeh ^i^glier mdlequlaj aggregations into the 

II.' "*tontion was then turned to aivi omeaa , 

Iphonatea of the ttmiTi>.o-«t»,~,^..«iA_-. : pANADIAN PACIFIC SECTICW 


, -■ Wien xumea to aJJcyl omeaa , 

Iphonatea of the ammbajith^uinone olass/^ 

( ccssful reaulta were obtained in th« ■nrrutnofj^r. .TN* , The HAYmriio p n o' w i i ' 

the ^n^n Pacific Section held a meetinir on 

nv^mltAf* 7 in x> _ j m_ i -rT 


wmmoan^nradimdne clsas. and 
cccssful reaulta were obtained m the produ^om 

“to the twist and' 
test to hghtt further, as cotton was not stained 

dyes, it was Observe* 

ciimculties arose m th« Hva +i.»4. j. j _. 


x«euio oeotion neid a meetinir on 

SS^'c.’B^din^Van 

f f ai— Vjl‘^“ ''x xoiHuume^ayes, it was observed 

at difficulties arose in Ihe dve bouse that did nnt ' “ Columbia, sppke upon the 

' •T in the laboratory. tKusS the r Lubrication,” and reviewed the 

')airing ” (alternate bars of light and dark shades! and DmIv as*^ ^gnault, Southcomb, and Wells 


c, vaa-o VI UimD anu Qa 

>C considered and reihbdies wggested ^ Vfotk of Hardy. 

liter El ^^“Photptropyj” the >-h^ lubrication lub^"^^ 

‘ the^ligbt offlcienc^ :ol UstXTE TiSSantEdS 

Ktcr Tiflt^E^' toe shield then. reinoYed, a bwhdftry conditions, Hb then described exneri 
. darkened to >S®bts oamed-out by himself, using Hardy’s me^od 

cnginal colour. . of measurinu the: Coefficient of 4^?and law 

i«Utr ,rxW4.^5^-sJf i.i. . . , & 


Ptoh .was* seen, which (jnickljf darkened to “ents oamed-out by 1 
iw!!!. t explanation had w measuring the: coe; 

1 so far eiSleot- > of iresults obteined toixtureI”oi 

- lar a jEE3M2iiBhf'^llow ■ or&aidc /comtioi^ — . .t . 


‘^n for. „ , a*ezicut, . ^ vA Aoolutu oDzamea witji inixtureR ftf 

from entirely whose ehemioal comnositioii 

from pho^troio- imd ,,4 ,^^ \ 

Uk' lonatntoe dyestuffs had hbw hebn obtained bi ^®ff®toble lubricating oils. 

^ blR0fc|\oail be .^oducic^ ■ ' lU' T rr 


y ’“»“!i J44sb%i8taap(t^ 
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COR^P^NCSJiKX 

“BAYER 205" ■ 

Sir,—-I n the editorial of the third ivumber of .this , 
y©^, whj^ I have only just seen, you mentioned 
Bayer, 206, whushi from your reroM-ks, had evi¬ 
dent^ been revievred in The Time», »nd thei* des- 
mbed as a compound of carl)on, hydK^n^ etc,, ■ 
without indication of constitution. ,Yod qt^fied jthis 

*.»e.«lndlo.«o„ ot the typ. 


A. KJe^,-M reyierr^'cd ■ J.' A. 
’■', Sniyt^'s->" Lead/ ita .Ooemin^e in Naturei” etd., 
‘ states t^ in this .Country .the lead px^ueed by 
d^ not qi^eed one^hti^ irf the tptel crtiW^ 
ttty of .oBBetai ttsed ^fdt Sur% tids 


■ •', tf- • ^ je—. AW ' . _ 

figme; ■is./Btdw:tipb^h%h>t^^ 
befdBe'the tyto;d%-oto^nt.rf. 1 


di m^y'yiars 
>m JBWtiahxi^^^ 


ob^tee^^^roughljf;'year, aiid Our 
>i«o^ 220',000, tonf ;;^^^^^ 


m 


HO 


SO,H 


, ™[«.<0>*.h]; 


m an article m the issue of September 23,1922, of the 
Jinhah Medical Journal, page 668. It; wae there , 
^ggested that Bayer 206 was a derivative of this. ,. 
You may, of course, have information later to the 
oonteary, but with the exception of this I hato seed 
no detmled account at all. A short historieal survey 
IS included, and an article covering, in a general way 
fcornpounds of specific action (including Bayer ^6i' 

IS £iren on p; 807 of the Same Journal 



SO,tt 

depr^on in hbipe infiup^ Ihust Jm 

cOMmered-abnoimd.'-%i";nh»^'8hi®^'.V:'''''''‘■'•V--. 

t ' • ■ • ' '*■•.' • •’'''• •.. 'A- '-'H. 

.,3ft Brook Road,: Paliowfield, ’ 

^^VSISlibhetder ;■ 

;i'e^'a^'4,'1924;, ■;- :S 

--jT" > v* vua.^ crcvuici UUUX'AUI'l. : . ' ' . " ' Hi<ai PRICE 6P RiPiui^ 

asit jdtemt to your readers/ reviewing I^rints cd two 6^^ 

as It IS an extremely important branch of the subject,: " sions recently held by^^the Faraday Society, your 

available they would; ot the^policy^of^the 


be appreciated.—! am, Sir, etc., 

Rlresiological Institute, 
University of Glasgow 
February 4, 1924 


Eric Dow 


INDUSTRIAL AND MEDICAL RESEARCH. 

Sir,—I n my article, __ 

which you wore good enough v„ 

1 motion that some of the experiments might be of 

^An^AV* TX • . • ^ . 


swii^y m dialing these Beports generally ayuilable, 
-:; ® bope' tlmt their bigh pride would' hqt 

■ them circulation among- scientific workers. 

The kind reception accorded by you to these Reports 
M ^tly_8pp[reciafed by the Council of the Society, 
but may I be permitted to say a word in CxplanSation 
of them ^h price 1 ■ 

;, -^be price of’any bbok is lareelV determined by its 
mwiliJi+.i/kn .Trt +l»/i aaaa. a# Ov..-.i1a_- t*i_- ai Vs ^ 


. * • A Ts yr, ^ v* OVWSiWUV JJittl/L'iritU, WlO 

^ —-- .*v F*e®f therfaiMucItousisn^^^^^^ 

readers to explain this connexion, ^ it shows hbW i 1 Tram<Ktvym must be priced acooidingly, 
industrial research can help medical research as purchase the reprints should 

e» vice-versa. It is practically certain that cell- ^ than iuembers through 

proliferation leading to a growth is immediately- re 

caused by nitrogenous bases which contam the umecessary to say that we desire a wide 

N--C==N grouping. These bases are produced in V ?“* for -our E^rts of General Discussions, 

the uvmg body by chronic injury (irritation) in a tissue . P*'‘^^uced ah a cheaper rate only 6 

and probably by bacterial invasion of the site. The "b Hom^ receives a far greater measimc of s upj ot 
intermediate stages were not realised fullv Until chemists and physioists than is at 

the leather research was made in the fa^inCryf Here P«sent thCfcase.—I am. Sir, etc., . v 
roe groat importance of the two epzymes became / R6 bert RoBkRT^ir,' 

t ammo substances are produced by a President, Faraday Society 

^ by the injmy and by a para;-,: 10, Essex Street, Strand, W G 

^ tbe . infection. The"^.^:^^^., r ' ■ - 

import^ce of the position of equilibrium wRs abb'.: '. ; ■ ’’’ • 

revealed W the researehes in the tannery (which were‘ X ' ‘ 

completed m 1919), and cases of cancer are behur /r announce the death of Mr. W. B 

treated exnerimftnfaii,. Q„ jjjjjg principle_:j "^‘^‘^“’ ^bairman of Gope Brothers, Ltd./* tobac co 

' C Ross ’ who had been, a menlber this 

• Mouljrfate:jvag^S*&u’er 

was, 


toeat^ experimentally on this 

113, Mount Pleasai^^iverpooi 
January 3ft ^ 
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_^'fiBbtuairy : i| a bi&t/of 
F.R.S., was_icnveiM to l3». Qleiiabal Theatre Sf 
to eo»toiemorate:h& rained 
1886 to ifiS» ■ After 

mountaineerbast '#e^'Uivg<^ed bir.’ilt'' H 0 "'’ 

colleagi^aiid paeteti^hte being jsreseht.: In-.the 
course (rf hls rejar, ftof. Dtoda.8a3 had bewi ^ 

to foster r^roh Attd not allow Btonohegter to toU " 

behind the Gornian sohoola ctemistry. . " ^ 

Mr S. StetiTMt, FJ;C., bae/tocently totir^'after. 

• fiemfe as- works chemist to Messrs ' 
Michael'-Kairir & Co;, Kfrkciddy. To mark’ the 
occMitm, the dtfectors and stafi gave Mr. Stewart 
nandeome '^tesent and a Jotter exOTesstog the*/' 


general^ 


7“ V^naaoeuor oi UamUtid^ Umvetsitv a 
of the Gomrt of, the .0tov«ai9ity:^ Q^ 

n ^ ^ 

Bure^ of ^inw, has been prbnioted to the'tost of ’ 
iissooiate chemical techholdgisi to carry oiit TMUrch ■• 
on cxplOTives, He s^ooe^ ,Hr. L. ShCrrick who 
has retired to take u^ the^ mahufoctbre of gelatin' 
The Council of the Tnstitiufiion of Electrical Encin* 

Saf to^D?»ward of the Parlay 
T„ if’ ^ 4e Eerranti, a past President of 
the Institution. ^The Eai»day H awarded by 

the Council of the Institu,tipn not more frequentlf 

nrtnJ^T % POtable ScWific ^ 

industrial acluovemeht m electrical engineering or 
for con^jouous service rendered to the^vanoement, 
of electnoal science, without restrictioa as regards' 

«I residence, or membership of 
the Institution. Dr. Ferranti, was a pioneer in the 
■supply of .electricity, and his early.^grZ of the 

iundamentel prmetoles ofolectric 

“ ”* “”f" “* “W 

in obemjcal science in 
t^fub^rni*^® late Sm William ^msay has now come 
s im present tune sixteen fellow- 

snips for chemical science are being held in the 
ITiuversitles or Colleges of the Umte^ingdom. The 

linivp^-^' I'®®®"* ®®®ion are as^Uows, the 
W Itas bpen selected by the 

in8^r«eh appearing after the name in 

= I-nnt (tlniTOrsity Cob 

(Oxford); ' 

Glasgow J. A. Mair (Glasgow); aid Mr T S 

WpK KfHojehdahl (la^prpool); 

»r. H. Weiss (Royal ■ 

Dradon) ; A. Nasini: 

itv ' Japa^: E*. %Eameyama (UnivOT. ; 

i^eidm^Sf’ v Mjf- Gnnnac 

tidemaim i S 


tbb aitouai amoun 
“ awarded is £5007, of whic] 

SiiSS*** 

CANADA ■, 

RsW;Attklriri SUk Ptad' ■'■/ 

StW’ ^ . f ®*i®, in® » new artificial siH 

the tom ar< 

afr^jr working the’ United States, but-4hi 

advantages in the expori 
to the ncighbourmg ooiuitrj’- do 

BRITISH INDIA 
. Imma.:Alin«rai Oatput lit iPfz 

i*®®®' drawn up from a 
.^,“‘^ejal p^ttotion of India during 
the Direoior- of, the Geological Survey, 

ChrCmite ;■. 

Coal • '., 

Copper .. 

Diamcncls.; 

QoW 

Grapluto'.. 

Dnjn- .. 

Jadeite .. 

Magnesite.. 

Maagtoese ' 

Mioa. 

'Monazite -; 

Patrolaoni 


^tonotot 
. tons 


**,' 

caraU 

oz. 

^tons. 

1* 

owts. 

tons 


Ruby, 

Spinel . .. 
Salt 

Saltpetre .. 
■Silver 

Tin ore .. - 
Tungsten'.. 
Zine 
Alum 

Asbestos . . 
...Barytes ■..; /s' 
Bauxite . ,- 
-Clay... . ■ 

FUner's £artb 
Gypsum .. 
IlmMite . , 
Gohre .. v 
Soda .. - 
Steatite .. 
Zircon 


Sappiiire 


owte. 

tons 


caratis 

.tons 

»» 

oz. 

tons 


cwts. 

tons 


1921 
22,777. 
19,010,989 
30,794 
. 171-30 
433,722-59 

920,274 
7,724-7 
39,214 
■ 19,000 
474,401 . 
31,6701 
126 

290,800.000 

• 231,160 

1,953,898-2 
11,672-9 
4.205,684 
1874-7 
943 - 
18.061 , 
6632 
242 
2392-2 
■ 3987 

104,748 
13,639 
40,d46-3 
400 
6702 
28/ 

906 

160 


1922 
34,762 
19,302,947 
28,089 
126-1 
438,015-04 
' 26 
942,084 
3,815 
.33,717 
20,000 
879,286 
32,488 
1280 
305,683,227 

193,915 

1.533,079 

16,893-7 

3,556,021 

1701-8 

898-3 

4000 

3380 

1691 

1999 

199,289 

2807 

33,801 

5812-7 

im. 


TQ 99 « concessions grajxted daring 

against 651 in 1921 

thcM, 562 were prospecting licences and 110 were 
mming leasesi^-find. Tr. J., Jan. 3, 1924.) 
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t of..AgrieultUre has issued a circular 
I* naUie bf “ National Fuel " can be 
»fS.i3.T f® l^tuies of hycUocarbonsi and 
alo^l o<mt«doing % lOQ volumes of hydro- 

J66, vblimtos of 
IHiesess certain 
i-are defined to the otrcular. 
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Fundg for Labor«tofle» . ' A 
The Chamber of Cominoroe 6f LydW, wishii^‘‘to 
celebrate the cehtenaiy of Paatoiur, has ooeiied a 
fund for the benefit of the laboratories of Lyons, 
and already 680,000 francs has been-contributed. 
Each year a paii of the oapjtah' amburiting to about 
120,000 francs, ■will be distributed amongst a certain 
number of the laboratories in Lyons, and the scientiflo 
directors liave been in'vited to 'communicate each 
year'“what results have been obtained. ■ / -- 

Salt and Potash Production , V. 

The production of salt has risen from 90,630 tons 
in October, to 100,7681. in November. The,French 
potash mines produced 94,7761. of potash, equivalent 
to 22,747 t. of KjO, and consisting of crude salte;: 
(12 to 16 per cent.), 42,4801.; manure salts (20 to 
22 per cent ), 26,2641. ; manure salts (30 to 40 per 
cent.), 16,0391.; chloride (over 60 per cent!), 11,0021. 

Technical Conference on Ceramics 

A Conference of Ceramic Industries tyill be held in 
May in Paris. As with the meeting last year, the : 
coiaerence will discuss questions such as the firing of ,■ 
ceramic products in furnaces with natuml or induced 
draught, natural and artificial drying, and the best 
power systems for ceramic industry. 

UNITED STATES 
Expansion in the Glass Industry 
According to a recent article {Ghem. As Met. Eng., 
Dec. 31, 10;ra), the glass industry in the United States 
will bo considerably expanded during 1924, as 
over 318,000,000 is to be exx)ended on extensions 
and other improvements. New plants are to be 
erected by the Libby-Owens Glass Co., at Ohio, 
by the National Plate Glass Co., at Ottawa, Ill., 
and at Blairsville, Pa., and improvements and 
extensions are to be made by the Clarksburg Glass 
Co., the Wheeling Glass Manufacturing Co., W.Va., 
tho Westmoreland Specialty Glass Co., Pa., the 
Weston Glass Co., W.Va., and the Sneath Glass 
Co., Ind. 

GENERAL 

Nttrogeu Fixation In CxechoslOTakia 
A Bill is shortly to be laid before the Czechoslo¬ 
vakian Parliament, to encourage, the nitrogen- 
fixation and fertiliser industries, either by a reduction 
of, or exemption from, taxes. Germany has hitherto 
been the chief source of supply of nitrogenous fertil¬ 
isers, and it is proposed to develop the Czechoslovakian 
industries to ensure homo supplies, as deliveries from 
Germany arc obtained with difficulty. 

Metallurgy in Belgium 

During December 40 blast fumaeos were alight in 
Belgium, there being no increase in number, com¬ 
pared with November. The production was ; cast 
iron, 209,350 metric tons; raw steel, 206,700 t.; 
castings, 69601.; finished steel. 189,340 t.; finished 
iron, 16,6401;; zinc, 13 J [ flO t. 

The 'output of coal f^’from 2,088,810 tons in 
November, to-1,986,810 fit in December, but coke 
production rose from 369,100 1 , to 372,160 1 . 
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■'Metals 

Evans. 

logntphy, i Pr^ 

■21s.-' '‘-4^ 

a;j-f 396 . 

I iilwn EUmemiA: Pp- ; Fol, 

author’s inf^tiba in Vritifig this booW ■wm 
nbt;to'-q«a^^ the traditional practice^pf ;i^^bring 
Itbjg-of . ^lie and, emphitHd!s- ^o^ 
of metaUdigip^ PP donoi fiepeikiuyt fri 

- hbdite; df.ltofe but to ptoseat': fihd ^fe^t in 

a j^in’ sfiitohlb "for continuous 
, is to '^e advanfa^ of recent fixfiffiil research Vprlt 
in, metalipgji^phy, cEyBtalio^aphy_( electrpchemis^. 
cpllpid . ch^niat^, and geo-ohemjstry 'td 
the subject of metals in a new'%pin^t,; to wnrelate 
cauto arid effeot and to introduce avteh theoretipal 
vie'ws as yrill serve to connect the: Kniowd fwdsim 
ani,c»jd®r^,'SeqHerice.. 


flrat Volume is #, a lgeneraiisgfi uhliJ^ 
beginning ^th an introduotiftn #^55 p^to iri 
the author has given, in condensed and ridridriathe^ 
matioal form, the. elenmitery -:]^inCiplto # ': general 
chemistry, jffiysics and geplogyk kfiowledge of 
which, in the body of the book, the reader is assumed 
to possess.' This introduotion, adrijirably clear and 
tHmeiso. . and espooially. -valmble. to.; tfiose whoso 
memory needs refreshing or who, for som© reason 
or, other, are not sufficiently fainiliar with the most 
recent advances of the subject,, closes with a chapter 
entitled “ Some general considerations involved 
in metallurgy,” wherein the author touches upon 
such essentially practical matters as the preliminary 
treatment of ores, crushing, mdnding, conoontration 
by gravity, magnetism and notation, etc., in each 
case defining the objects In view and the theory 
of the operation. Tho body of voluriie I. is divided' 
into two parts “The Study of the. Idnio Sfate ” 
(Electro-chemistry). ■ -The; latter; includes chapters, 
on the colloidal state in metals and metallie com¬ 
pounds, electro-deposition, the corrosion ©f metals 
and radio-activity. ' " 

Volumes-II, III, and IV deal with the individual 
. metals, the space devoted to each being divided 
into three main sections. In the fitet, = the pure 
cheinistiy of the metal and its oompounds are dis-; 
cussed and a summary is of the methods i>f 

analysis. The second section Shortly witl 

the terrestrial oecurrence of the . metel in'question, 
and the third section is of a technical oharacter, 
dealing With the metaUi^yy and 

uses.'-.. '■ ■ 

The author has covered a proi^giriusly w 
and, on the whole, he is to be pqrigrrittijated ori the 
judgment shoTvn in the seleotion tmd coridepsation 
of his matter. The booh is ^reU prmt^, OOpious 
references, ajre given .^thrbU^^t.'ririd- jintibbr 
subjeet‘■ iridjees ■, ore ■ 

■vohiri^.-.; r‘- - 
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information,. i td printing,"and 16 to finfabiniT 

whcrS revSs^^Srouu^^fi^®' The chapte? on"^toohing is of littSft^t.-‘The 
author hypochlorite solutioiis, the ooeur^noe 

\ (‘omtoenriauftit^’^ with^the^^ perfumery industry, of chloramines during the bleaching of cottoih go ‘ * 
. 1 ... t*e feWik discussion of the the preparation of hypochlcwite solutions 


viiiiF. L v’rrva^»«,Diwii y,i K,ux3 wac piuparawon oi nvT 
ur i«^ cherished ingredients in various toilet lyses, a^ the bleadn 
Jlumhl i sc»“® dangerous, and this percftddes are dise 

Mu.u|d do good. , An excellent vtorfc, . subjw^ aae of li»« 


III. 


Xhfe book opehs, with a ehort history of per-. e: 
uiuery and after (Il«!^ssmg th.6 chief^ n^^ per- 

* ^ perfumery, 


!' actions of - perborates and 
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Chemischb GECNDBEp^Birrii;; J^' 

RAra. TfoMh^, % . J^»TS«d^ - ^ 5fjV. 

J- K. Mawston. 
r^i ’ ^^S^ ^ Barrdp^ Go., 

IWa i^tW pijnted Httlo bctok is an adaptation 
tiie plan, long familiar to students otf i^a ctoios, 
ot text on one page irapsl&tion 

<3H the opposite page. Purists will doubtfews take leawM 

«»^tton to sucfa a method of aOqairing a ia»/. 

'a i^ign language, but used in conjupctioi^ as > Aeid Bw&ociitoik) 
the au^or advises, with a grammar, the book 
not only enable the studoit to 'w^e*! his'Gebnan ^ ^ 

vooabulary with more ease, but wi^ ldep hiia to V^Nh*w80*T#. 
attain to that p8ychol<^cal acquaintance which is 
essential before understanding of ahV foreign tongue AsW 
can even apuroach cbrapleteness. In t&vXt 
volume, ProC Bcniath’s interesting essay on the 
®l»«h>j8try is-used as text, and 
JMr. BitheU provides the translation so that the ; • 

chernirt IS provided with interestas well as instruction. " . ' 

^6 tMnslation appears to be reasonably well done,,, t 

“Phases such as “ Browii's motion,” Aaaue^ Alkali ' 
Lairo of Gas, seem a httle strqnge. It is to - • ’ 

be hoped that this “ Bilingual Series ”, will encourage i ■ 
soientista to study other languages than their owoi BJeoeWng Powder 
If not for the acquisition of new knowledge, certainly i, . 
f OT the acquisition of that broader outlook on human 
affairs which is essential to make the “full man Co'S™®!®*®!- 
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SfwbM B«port &. OQcopib^ 

•I: i* '. '•'peelvad'from Hu) -ManutacAamr* 'eeaeSKai^'' •■'.'■ f ■■'- - 
PSnIaaa oOsnaiM aftt^ Oe prUuu iuoled belou> 

fuantiHe*^ paiei.al^i^gef^^; ■tfleri*,.. ’■ g 

obkbrai hba^ cfiiTMiaw' 

ieataiciB': attra«hjBg;-aiaiqat^;i.i^fe^ , 

>•; ■<^."■'^1^? d/di’^a#’- 

v ;oordmg_to purity, sft^gth afii' 

■ locdityi'; ^ f ; 

Ws*-—jE27 .par toa makeii 
, troirks aiWBedibg te ais^bfr ari, 

'i ■ ■■••'■ *'• ’• ■ ' ■*' 

’'.’Average N^iohal prices ■ f.o,l 
./ pxaia^’ ivoTto,with sBghtyaiia 
, .'tiqiui' up and domi 
Iw^eoasideiaiaoiM leo^TV.- 
,1 Criide.Ai^'66si per ton,. 16^ 

^ ^ per toin 

; 168 Xw., JTon-aiaeiiioal, >£(H5 s 

-perton.' r ' ■/ .■ . 

.: i6_l6a. prir ton, speti diUverj^. 

, umeral ea$.6rt denuou} good, 
pariwularly,from the Continent. 
Spot £11 d/d.; Contr^t £10 d/d. 
.iton.lcts.' , .''''V..'' 

,£7 per ten, paok^ea ovtrA 


COMPANY NEWS 

JOHN KNIGHT, Ltb. 

The report for the year ended November 30 last 
^147,166, compared with 
r« ro7« m^e previous year. With £68,017 brought 
in, ±,.il6,J83 becomes available, and the directors 
agam propose to pay a dividend of 30 per cent, for 
£69 isi'^ ordinaiy shares, carrying forward 

JURGENS, LTD. 

_ For the six months to December 31 last, a dividend 
18 announc^ of 7 per cent., less tax on the 7 per cent 
^guaranteed) cumulative jueference shares. s:i...klg 

BORAX CONSOUDATED, LTD. 

^ ® dividend of Is. 6d. 

sliirM eent.) Ikw tax, on the deferred ordinary 

fciSir.M. 

MOND nickel CO., LTD. 

- ^e88 tax, has 

been declared on the ordmary shares, and of .31 -ner 
cent, less tax on the preference shares. * ^ 


MAGADI SODA CO., LTD. 

At the^ extraordinary general meeting held on 

impossible t^carry the 

AtS of ^ company. 

result of a poll on the scheme will be decl^ 


Oiystal,,. /'- 

PowdOT ,, per ton. 

(Packed in 2.owt. bags, carri^e 
paid any station in Great 
Britaind;'-' •» ' 
r£iH7a Bd; pet ten d/d. 

£30—^£^3 per ton., 

'Old. pCr lb; 

84.—^Jd. per ib. 

£82 per ton d/d. 

£4 10a. per ton d/d. 

£17—£19 lOs. per ton, aCeording ' 
to quality,. 

£5 6e.—£fl 10s, per ton ex Vailwa 
depots or porti Good bualnef 
oontinuea. 

£24 per ton. > 

£10 lOs. per ton carr. paid. Ii 
fair request. 

£19—-£20 lOs;, per ton aoooiding n 
quantity, .f.o.b., ..i.owt. iron 
drume inolnded. 

3d. pet' lb. ‘ Very quiet. 

^13 6s.—£13 lOs. per ton ex 
LiverpooL Koniinal. , 
an.1 a t uii —.U-—. £27 per ton d/d. 

S^. SulpUde <»ne. 00/65 About £16 pei ton. 

Sod. Sulphite, Pea Ctyst, £16 per ton Lo.t. London, l-cwt. 

ke^ included 

^ rubber CHEMICALS 

ohriidpals remains eemewhat 
and values are slightly lower. . .. .• A 

Expected to advance to s(yH>pii thy • 
with the crude metal.- 
6|d.—Is. 3d. per U»», aoctwdin’ t« 
quality. , . 

Is, 3d.—la. 0d. per ib.‘, acooniing .j 

to qualttjri , ; 

'la, 

4e, pir,16.-« 


Oalpiuiu 

Potaidi Oatoric' ,. - 
PotBH, fiiohrmUato 
PqtaaA Chlorate.. 
Stdaminonjsio ,. ; 
Salt Cake • ,,r 
Soda Caustio 70% 

Soda Ciystals 


Sod. Acetate 97/98% .. 

Sod.' Bioarbonato 

&A Bisulphite • Powder 
60/62% 


Sod. Ghlbrate 
Sod, Nitrate leld. 90% 

Sod. Nitrite, 100%basis. 


Antimony sulphide 

Golden . 

Crimaon- 

Arsesiio Ibul] 
Cadmium 




Carbon S«ok ',, ■ ■ cci|a)t|iin6 ’,^ - ' * 

; ^ 5*?*^ ‘!*® *w,be ^ > Citaey^^ 


. Ilk id,*—it, 4il.:p«r g^. 
*t. 8d. ptr giul, ; < r“ ■ 


Uid. per gall-. 

: ttempataing.' 

-^1 


Firm, .IMilb^ui, 


Carbon. TetrtMjkfo^e: 
Chrombiun ,Oxidi» ''' ‘ 


A. •‘1 W,;r-fQd. per gall, acpording to 
l'- *t” f diatriofc ]^)tfit 

1 very'firm. Demand good..'' 


p*^ tom 

‘ PO* ton. (Jttjet imd 

Sulphur,-,.. .;. ••■ , ;: >. tlO~£li...pei;' ton. aooordl«p' th", rfityie ktp . ^ 

'■'' ■■'■ "' ■ ■■'■:■«■.i ■," ■ -■•■'r''.:.." <■'#■ ■S'h^e.t:.;' 

•-.2%'^'^ P’' ■'■ ^i^jHtoh, uoeinmsoft 

;;. 88,;4d.~3%.8(l. perlb; ■- :' ■., v,.--:.' 

■ ':TW-Vi#i‘ iw*; Ib.'i Maoiding to 'C' Pj>«idm»^80 1 14® 

Wo6i» pRiOBl^ - 

All ao^tet oomniHd a-goba 'ti^^ ijiere "apMaM 
more healthy prdapept in «» bhanioal market. 

Acetate of time—- ■'.■, ■ 

■ ;10» pM t^h d/i Donand 

,„';MttYe.. ■ ' !■.•■:' 

.'■■*33pertoifex".:''■; 

. W,'per gall 32° !^. - ' ^ ‘ ': - 
. £7 ba.—£9 per ton. aobording. ^^ 
grade and locality. Uarket 4uiet; 

., la. 7d. per gall. 32’ Tw. 
la 2d.' ... ■ Tw.'.'-.-, ^'';,''; 

lOd.—Is. perg^. 14/16* i>..^ : .' 

, 2a 7d. per gall. ‘Dnte&nod. ' 


OM.' 

W.~ 


-la, 2d, per gall 
'It. 3d. per gall 


Jbus 


ratiter 

more 

Iboalnoss. 

Demand 


Thiocarbaoilii^ 
Vermilion, pale or deep 
Zinc Sulphide . , 


Brown 




ton. Nbiakali 
'ifi^'atbble 
wiito .better 


Grey 
Liquor .. 
Charcoal .. 

Iron Liquor 


Red Liquor :, 
Wood Creosote '. 
Wood Naphtha— 
Miaoible 


Solvent 
Wood Tar 


Brown Sugar of Loj^. 

Acid Carbolic— 
Ci-yatals 

Crude 60 ’b 


Acid Creeylic, 97/99 - 
Pale 93% ,.., 

Dark .. . . i 


Ss. 8d.;per gall. 60%:;’O.P. 
market. ■ •- ' 1': -fji 

38. Sd. per gan. 40 %■ O.P. Ehitt' 
market.; 

f8^£6 per ton aeoerding to grade, 

- Detnand not vbry briak. Snplo 
suppliee. 

£42 pertoni demand more active, 

TAR PRODUCTS 

,, 8|d, p^ ib*-- Some business paae-’i' 
ing'at lo^er prices. 


i- jEl8 ^ ton.: 
i. £18 per tin,. ■ 
i 80b.— gbsl . per 
No sclera. ^ 

. 16s.—•17 b; per/gall. 

>/. '^ with &ir lAiakieaa. 

.1 1U,-^1381' - /^nner 

.•-.■..','t-,-,-. ■■■ "T ;• ;■_ , , , 

'; -■ INTERMBDlATfii;Xf»0%^^^ 

Businesa to dyeetaifb: ^/&prb^ appreciably aiaoe the 
..Bolidays., Pi^,,ato>Vejy,;;)^,';,.>^^^^^^ , 

list i 61 "ideiram^ deUverbd pricee 
^IMe^p^to^^ ^oept where btherwiae stated. 

' AoeUq Anhy^e 9S% ,, la. 00- per Ib. , 

A fj 5‘ t i . ■.^•; i*<' per llfi 100% baaiB d/d, 

2***^)^^ *• ^ fwj}). 100% faaaie d/d. 

Aorf Ne^ and Winilier, 5 b. Ild. per lb, 100% basis d/d. 

Soltoylio. .tech.le. jdi p^b.-■ Better dbtfia^. 
Acid Stopbffl^. , ; I0*d. ^lb. 100% bMdTd^ 

Alumitotnnf^^ 

' ‘V^ 

Of* ■ ' ’1 • r 8Jd. lb, naked at works, 

^l^falto . .i . . 9d. p&:lto naked at works. 
Mtuwny Pent^^oride la pir Ifc d/d. 


' ^nzidtoe Base , , 

■ B^l Chloride 96% 
p4lblo^h«iol '. . V . 

,p,C!htoraniltoo;‘ .,' 
e-Gresol 29/31* 0. ‘ 

to-Cresol 98/ipo% 

pjCJresol 32/34* o. 


. i^U9UUMa* 

AnttoaoeqePa@to#% . . 4d. ,p«^ per owt 
•• ^06. No business. 


4s. Od. per lb. 100% basi* d/d. 

I la.8d.pferlb., , 

'4s.' Sd. per to. d/i ’ 

, 8b. per lb, 100 % basia. 
did,—per lb. Demaatd qtoet, 
, 2f. Id.—28. 3d. per lb. Market 
,; qtiiet. - '■ / 

2si,. Id.'—2a 3d. per Ito' Market 

,iWrer-prices. '‘.Dleliloranlline ,2s.*2dn«i. IK 

2s.' 2s,r3d. per gall Little busi, ■' ■DiohlorBjdltooS. Acid .. 2<f 6d' nerib lOOe/ bsala.' ■ 
ness passing. Market'weaker in P-Dlehjorbmiol > £W^ 
sympathy'With crystals. ' Dletbv Wlit^ ~ ■ - _• 

lalld.-2a2d,pergaU, Steady '' '' 

9 a. ■ 9 J'.' -_ Asi ilk- 


Nominal 


Anthracene OiL 
Strained 
Unstrained .',. 
Benzole—. •;, 

t-'i'ude 6S’s :..,,' 

■standard Motor , 

I’nre 


.1 Od.'iii.TOd, per pill Very quiet. , 

per-gatt-''', ■ --i';-, 

. . lOJd,—Is. per gail., ex works to 
tank wagons. 

la 4id...^ls. 6d. per gall, ex works 
to tank wagons- 

■ .A **A I J ‘ W -L 


Dipheawltontoe . 
^onoBmarbeusot 
. ^-Ni^Uthel 

' /3-Nii^thyiaintoe 
'pt'^tlntoiltos' ,. 
yid^itrandtoe .. 
Nitrobenisne 
o-NitroidilorbenBol 


“•V». 

8s, Sd; per lb. d /<l 

. £63 par ton. 

. la -ltL p^ lb. d/d. , 

. - la dd.'pw lb. d/d. V '■' --fev.- ' 
4a'pi(*lb.'d/d.'-4' 

. &. 8d. perlb. d/d. , • / 

. 2s.' Sd. per lb. d/d. ' r' : 

I 6id.—Sid. per lb. n^ted at works. 
2 a p« lb. 100% biMs d/d.' 
d/a. 


- to tank wagons. , . , , :Nitrons^5^: 1 iriTp^'inS™ - ' 

i 'a. ;j.> .;,_LL'3id.*r4s.. lOA per ; gaU. eg ■ -vSXe/-j « 
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tn-rhenylene Diamine 
P-Phenylene Diamine 
R. Salt .. 

Sodium Naphthionate 
o-ToIuidine .. 
jj-Toluidine 
m-Toluylaoe Diamine 


CHraaiSTRY AND INDUSTRY 


4 ^. 64'pet lI).,4/4';\.'''’’ 
10s. 6d. per Ib; 100% basis d/d., 
38. per lb. 100% basis d/di 
Sb. 7d. per lb. 100% basis d/d. 
7d.—8d. perlb. 

3s. lOd.—4s. 6d. per lb. d/d. 

4s. 6d. POT lb. d/d. i. 


- Oxide—^; 

Cbmmeroial 
Heavy Commercial 
Heavy Pure .. 

Uentbol— 

A.B.R, reotyst. ■ 
Synthetic 


PHARMACEUTICAL AND PHOTOQRAPHIC 
CHEMICALS 

The market is sta^ant as buyers are holding oft in view 
of the great uncertainty as to the future of phatmaceutioal 
ohemic^. 

Acid. Acetic 80% B.P. .. £0O por ton. - 
Acid, Acetyl Salicylic . . 3s. 0d.~-3s. »d. per lb; Steady 
demand. 

Commercial acid deOTer at 2s. 9d. - 
per lb. B.P. quality remains 
unobtainable. 

Cryst. £34 per ton, Powder £58 
per ton. Carriage paid any 
station in Oreat Britam. 

IBs.—20s. per lb. 

Is. 6j|d. per lb;, less 5% for ton - 
lots. Demand fair.- 
3s. per lb. tor pure crystal. 

More inquiry. 

Os. per lb., for 28 lb. lots. 

2b. 4d.—2s. 6d. per lb. Market 
dull. 

3b. 3d. per lb. for B.P. quality. 
Is. 1^. per lb, leas 6%. Fair 
demand. 

08. per lb. d/d. 

Ss. per lb., No inquiry, 

14s. perlb. Demand negligible'.' 

3b. 9d. per lb. Much cheaper. 


Aoid, Benzoic 


Aoid, Boric B.P. 


Aoid, Oamphorio.. 

Acid, CStrio 

Acid, OalUo 

Aoid, PyrogalUo, Cryst.. 
Acid, Salicylic 

Acid, Tannic 
Acid, Tartaric 

Amidol 
Acetanilido 
Amidopyrin 
Ammon. Benzoate 


Ammon. Carbonate B.P. £36 por ton, 


Atropine Sulphate 

Barbitone.. 
J^enzonephthol .. 

Bismuth Salts 

Bismuth Carbonate 
„ Citrate .. 

., Salicylate 

„ Subnitrate 

Borax B.P. 


Bromides— 
Potassium 
Sodium 
Ammonium 
Calcium Lactate 


Chloral Hydrate .. 
Chloroform 
Creosote Carbonate 
Quaiacol Carbonate 


Hexamine 

Homatropine 

mide 


Hydrobro* 


12a. 6d. per oz. for English make. 
Market neglected. 

. 17a. per lb. 

. 6s. 6d. per lb. Supplies scarce. 

Some dealers quote more. 

. A steady msirket. Prices aooording 
to quantity : 

. 12s. Od.^—14s. 9d. per lb. 

. U& 4d.—138. 4d. „ 

. lOs. 2d.—12a. 2d. „ 

lOs. 9d—128. 9d. ,, 

. Crystal £20, Powder £30 per ton. 
Carriage paid any station in 
Groat Britain. 

Perlb. 

9id'—lid I S’oreisn market 
jjij_C eoroowhat easier. 

2s. 9d. por lb. for best English 
make. Market firmer in view 
of shrinkage of imports. 

4s. per II). Weak. 

28. per lb. for owt. lots. 

Oe. fid. perlb. Little demand. 

13e. per lb. for small stocks 

available. Slightly weaker. 

38. 9d,“~'4s. per lb. for foreign 
makes. 


30s. por oz. 

Iron. Ammon.Citrate,B.P. is. lid.—2s. 3d. per Ib., according 
to quantity. 

Ifagnesfum Carbonate—' 

Light Commercial £36 per ton net. 


Meronrials' 

Red oxide' , 

T Oorrosivo subtiiaate 
White preoip. , .- 
Calomel . ; - 

’ Methyl AratemOlde , 
Hethyi SaHoyiate 

. Methyl Buijfitonat 
Methylene dittennin 
PMafotmaldehyde 

■ r" , , ' 

Fanddebyde 
Ph^ooetin • • 
Phonazbne .. 
Fhenoiphthalein .. 

Potass. Bitortrate— 
98/100% (Cream of 
; Tartw) •. 

Ik)ta88. Citrate .. 

Potese. Ferrioyamdo 
Potass. Iodide .. 

Potass. Metabisulphite . 
Potass. Permanganate . 

Quinine Sulphate 

Resorcin .. 

Saloi .. 

Silver proteinate 
Sod. Benzoate, B.P. 

Sod, Citrate, B.P.C., 192! 

Sod. Hyposulphite— 
Photographio .. 


PsfcA.ifts*: 

; £72-t0s. 

. £27 per^'tpn, les8 2J%;V 
. is. 0d.'-4to. 34. ^ 

to quantity. Ste«4F:.imwk^v - 

. ;e 0 s. .p4r: lb. ..'V -.v, 

. 268'r^3S». per. .lb,, .lapeordiqf ^ 
quantify- English make.-Steaid} 
: 'demand,! ' , ' 

. ' ■ 

. fS. 9d.—^4s. 104. pei'lb. .. s. 

, Ss'.—8g, 14. 

4s.: Id.-'^a. 2d. '■ ■ ■ „. ) 

, :8s. 6d.^—3s. fid. „ * 'i 

, 20s. per lb. 

;■ 28. Ud. per Ih., for oqrbo^si 
Slightly SmaOT, S 

■' 2,1b.' p^.i^,'■■■■■':?■'■ -.ii-S'-/-' 

78.' fid. per. lb, Ih good denumd. 
. 38. fid. per Ib.^',without muoli 
inquiry. 

Is, 7d„ per H>. , . ' - 

78. 34. per Ib.'^ Orders falling (dl. 
8s, per lb,'.' ’ V- ■ " 

8b. per ■ lb. Price shaded for 
-quantity. -Ample suppliess 


888.—90s. per owt.,. leas ' 2|8: 

Demand impipying,, 
la 8d.—^2s. per lb. ■ ■ 

3s. per lb. 

Ifis. 8d.—I7s; 6d. pOT lb., aooeii' 
ing to ijuantity. Demand 0 *“' 
tinues. ■ , '- 

7Jd. lb., 1-owt. kegs included. 

9d. per Ib. for B.P. crystal Engl,^ 
make. In good demand, 

2a. 3d.—2s. ,4d. per oz., in 100 pi. 

tins. Steatly market. 

Os. 3d. per lb. i-. 

38. 9d.—4s. per ,lb. SUghtlyt 

firmer. : ( 

08. fid, per lb. ' 

3s. 3d. pf ' lb , 


Is. 9d.- 
quantit. 


per. lb., socerding to 


£14—£16 per tph/ '&ocdrditig'te 
quantity, d/d. oonsigiuse's sta¬ 
tion in 1-cwt. kegs; '. 

Sod. Metabisulphite cryst. STs. fid,—fiOs. per cwt. nett cash, 
according to quantity. . 

16s. por lb. Le« fdr quantity. > 


Sod. Nitroprusside - .. 
Sod. Potass. Tartrate 
(Rochelle Salt) 

Sod. Salicylate .. 

Sod. Sulphide— 

Pure reoryst. ... 


878. fid. por owt. Market qptiitt j 
Powder 2s. lOd.—2s. ■ lid, per lb.. 
Crystal at 28. lld.-'-^Sa. per, lb. 

lOd.—la. 2d. per lb,, acoordiiig to 
quantity. 

Sod. Sulphite, anhydrous £27 lOs—£28 lOs. per tbrjiaeeftrd- 
ing to quentity, 1-ov^ icegs 
included. In large Casks 21 per 
ton less. 

Sulphonal..ISs. fid. per lij. 

Tartar Emetic .. .. Is. 4d. per lb. ' >, ' • v'; 

Thyinol .. .. .. i3s..8d.—ISt; 
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- PEWiiMERY CHEMICALS - 
AoetoplMOCPne. .. .. I2g. 6d. kw; lb. ; ' 

Aube^.. ;;.iJb.ed. „ 

Amyl Acetate .. . 

AmylBntytatet TfcSd. ' 

Amyl SftUoylate ,., gd. ; 

Anetbol (M.P. Sl/JKJ" 0,y 88. 9<L ; „ 

BensylAcetatefneteQib.'i - 
rine-faeeBeMylAioohol S#. 3d. ' 

Benzyl Alod^l from > . 

Chlorine .. .^3<i.3a. >, : 

Benzaldefayde. free froia ' " .,i 

Chlorine ' ; 3 b. 3<L ^.. . „ ‘ ^ ’ 

Benzyl Benzoate, . .. 8s. 9d. „ 

Cinnamio Aldehyde 

Natn^ . y .. 188: «d. v; . Cheaper. 

Conmarin ... .. Jle, * ,,, 

Citroneilol .y i.lte. 

Oitral .. .. .. lOs. „ 

Eteyl Oinnamate . ; ' .. lOs- ' ' „ , 

Ethyl PhthalAte.. ;; 3e. 9d. ' 

Eugeno! : .rr ,lie. ' 

Geraniol'(Palraarota) .37 b. 6 d. - 

Geraniol .. . . .. lOs.^lTs. fld; per lb( 

Heliotropine ,. i . 8*. 6d. per lb. ’ 

Iso EugenoP .. . . 15s. 9d. „ 

LinalplexBoisdeKosei. 20 b.' • 

Unalyl Acetate .. ... 20a 

Methyl Anthrarulate ... 88. 6A „ 

Methyl Bonioate .. Os. „ 

Musk Ambretto .. ., 52s. 6d. ,,j 

Musk Xylol ., . . 19S, '.j ' ’ 

Neroliu ... ^ ., 4 e. „ 

Phenyl Ethyl Acetate . i lOe. 

Phenyl Ethyl Alcohol .. 10s. „ 

Bhodinol .. .. .j. OOs- - 

Safrol lOd; „ 

Terpineol.. .. ;,:2a0d. „ 

Vanillin .. .. .. 26s. 6d. per lb. 


ESSENTIAL OILS 
Almond Oil, Foreign ■. 

8.F.A. .. .. .. I4g. 04. pg; 

AniteOU .. .i .. Is. lid. „ 

Bergamot Oil .. .. I3e. 9d. „ 

Bourbon Geraniuni.<}H .. 82s. 6d. 
Camphor Oil . . ^ . . 7«s. per owt. 

Cananga OU, Java .. 9s. 4id. per lb. 
Cinnamon Oil, Loaf .. 6|d. per oz. 
Cassia OIL 80/S6% , . m per ih: 

Citrohellai Oil— . - 

Java 85/90% , , . . A«. 7id. „ 

Ceylon .. i. .. g*. 94 . 

Clove Oil .. ,.. .. 9e. 3d. „ 

Eucalyptus Oil 70/76%.. 2». 4id. per lb. 
Lavender OB-^, v ; 

French 38/to% E^ 248. 8d. per lb. 
Lomen Oil 


PATENT List 


Cheaper 


LemougpaaapU 
Orange Oil, S«^t 
Otto of itese 011^ 
Bulgarian ., 
Anatolian ' ; . ; . • 
Palma Hoad.OB; 
Peppermint Oil— ' 
English ■ /. 
Wayne Obwaty . 
Japontea 


. Sfd. per oz. 

. ISis,JM. per lb. 


: S4d par. ez, . 
S8e.' per'bin' 
2((s. per lb.'■ 


Cheaper. 


70s.perlbV 
Ids. dd..per lb. 




Advaccod. 


tlwi^ 41 Slid&i£ ^ SSSSTi-i?.*'**? ?* Appllcstlons for Patonta 

M‘Vis 


J.-^BNBRAL; PLANT; MACHINERY. 

Aepu'cATtONS 

1 “J*** -Apparatus for mixing pulvoru- 

lent and granular materials. 1129. Jan. 16. 

5® ^val Chadbum Co., and Johnstone. 1868. .Stc XIX 
]>uckhaiu and others. • 1413. See II. ' ' 

Gray. Dehydration process. 1497. Jon. 18. 

. : liqui*!"- 1727. Jan. 23. 

Jan^ ®**^*y®^* *”<1 process of jiroducing same. 1777. 

97i*Hi^44 apparatus for filtering etcr liquids. 

^ Jtotary furnaces. 1748. Jan. 22. 

„ ,'^“**“* Ltd. (Plaiison). Prixluetien of 

flnely^jvidod matenate. 1741. .Ian. 22. 

CosiPLBTB Specikoations Aocbptko 

24,743 (1922). Toogpod, and Dempster and Sons. Ke- 
•gonorator lurnoeos. (209,458.) .Tan. 23. 

Jan^Ys*■ Evoporotors. (209,475.) 

Seaman, and Brinjes and Goodwin, Ltd. 

(209,857.) Jan. 30, 
I.">ciu8, u. Brttning. Apparatus 
for absorbmg gases or Vapours by moons of charcoal. (191,005.) 

vAIl»- a»V» 

Holmes,. Pulverising machines. (209,677.) 

^dy. . Filters. (209,947.) Jan. 30. 

2932 (‘!'23). Rialland. Separatmg mixed liquids of dif- 
fwmtvolatUity. 1(193,OSOA Jan. 23 “ 

4iM3 (1923). Akt. do Norske SoltVerker. Treatment of 

Mof ra?/® Y — substances therefrom. 

(190,597.) Jan. 23 . 

; 18,473 (1923). Westenhplz and Nyrop. Centrifugal nS- 
PS'oduemg emulsions; colloidal solutions, etc. 
(J10,023.) UAn. 30 a 

and pulverising ma* 

7 Atpucaxions 

M devices for regenorati^ coke 

ovens. U9J. Jan. 16. (dor., 8.2,23.) 

■ , ponr^ustion of solid fuel. 1308. .Tan. 16. 

(Jfr.» zu.l,23.) . 

Jl^**^"^”** and Lindsay. Process of oil refining., 1870. 

carbomferou. 

^^Donold. Drying poate^te. 1140 and 1891. Jan. IS and 

. Puok^, RMer. Wbtte, and Thermal Industrial and 
^ra^ ^B^reh Go. ' Heat-treatment of materials for 

JamT^' ^** ^°*^ %te«rial.p<Smbustion engines. 1172, 

«^'.oifc.‘ '1287. . Jap. 16. 
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StUmo8-Biel»ck Montmii lu Oslwerke. 1794. See III. 

Complete Specifioations Aoobited 

24,340 (1922). Alexander. Motor spirit for «so in inter- 
nal-combiistion engines. (209,453.) Jan. 23. 

25,731 (1922). Sutcliffe. Briquetting or agglomerating 
fuel etc. (200,794.) Jan. 30. 

29,241 (1922). Wliite. JjOW-t«ru|)erature carboniaation. 
(192,040.) Jon. 30. 

30,919 (1922). Wood. Oaa - producers. (189,767.) 
Jan. 30. 

2766 (1923.) Baskorville. Brodtieer for gasifying bitu¬ 
minous and other fuels. (209,955.) Jon. 30. 

4261 (1923). Trent IVocess Corp. Production of coked, 
semi-coked, or fused fuel. (193,061.) Jan. 23. 

III. -TAK AND TAR PRODUCTS 
Appi.U'ation 

Stinnee-Riebeck Montan- u. Oelwerke A,-0. Separation 
of benEol or benzine from rnixttu'e containing dilute alcohol. 
1794. Jan. 22. («or., 22.1.23.) 

IV.—COLOURING MATTERS AND DYES 
Appucations 

Farbonfobr. vorin. F. Bayer u. Co. 1308. See XIII. 

Farbw. vorm. Meister, Lucius, u. Bruning. Manufacture 
of azo dyestuffs. 1506. Jan. 18. (Oer., 18.1.23.) 

Hooley, Thomas, and Scottish Dyes, Ltd. Manufacture 
of hydroxyanthraquinono derivatives. 2148. Jon. 26. 

Complete SPEomoAHiosS Accepted 

31,406 (1022). Holliday and Co., and Stokes. Azo 
colouring matter of the pyrazolone series. (209,547.) Jan. 23. 

31,413 and 31,427 (1923). Holliday attd Co., and Clayton. 
Yellow coloiulng matters of the pyrazolone series. (209,885 
and 209,887.) Jon. 30. ' 

740(1923). Pigments Gos., and Dotsiiiyi. Production of o 
dye for hair. (209,937.) ,Ton. 30. 

12,469 (1923.) Soc. Cliem. Ind. Basle. Manufacture of 
dyestuffs of indigo tint. (210,006.) Jon. 30. 

24,609 (1923). Thomas, and Scottish Dyes, Ltd. Chlor¬ 
ination of hydroxyanthraquinones. (200,694.) Jan. 23. 

30,646 (1923), Meister, Lucius, u. Bcllning. Cldorination 
dt Iwnzeno. (208,166.) Jan. 30. 

V.—FIBRES; TEXTILES; CELLULOSE; PAPER 
Applioatioks 

British Burmah Petroleum Co., and Dickie. Manufacture 
of ortiflcial waterproof board. 1280. Jan. 16. 

Chetu, Fabr. Gries};ehu-Elektron, and Wiss. Obtaining 
fibre from plants. 1568. Jan. 19. 

Cook and Oo., and Stott. Treatment of librous materials. 
1432. Jaji. 18. 

Dovms. Extraction of oil or grease from textile fabrics. 
1900. Jan. 24. 

Harbens. Ltd., Ix>on, and Sharrat. Manufacture of artiileial 
silk threads etc. 2082. Jan. 26. 

Complete Specification Accepted 

22,066(1923). Marx. Manufacture of paper, pulp, beard, 
ete. (209,693.) Jan. 23. 

VI.—BLEACHING ; DYEING : PRINTING ; 

PINISHlNt^ 

Boardman, Hunt, an<l Uunt,^imuHnpp. Appkt^atua for 
treating wool etc. with dy»#fc|j||H^|p^ Jan. 19. 

Boaidman, and Hunt AMBH^Iep. Apparatus for 
dyeing and scouring yam Jan. 19. 

Lithgow. Dyehig-jigs 'e^.r.f^O. Jan. 16. 

^humacber. Dyeing c^,“' 2084. Jan. 26. (Qer., 

2.2,23.) ' m'/: -' 


Complete SKiM*TCAWo«» Aodsii*D 
18,622(1922) and 8597(1923). British AKzarihe Co;; 
Harley, Dawson, and Niohol. Discharging vat dyestuffs. 
(209,188.) Jan. 23. 

28,691 (1922) and 16,468 (1923). Johnson (Badisohe 
Anilin u. Soda Fabr.). Treatment of cellulose esters for 
dyeing. (209^84^.) Jan. 30. 

32,911 (1922). Morton Sundour Fabrics, Ltd., and Thomas. 
Dyeing animal ffbros. (209,569.) Jan, 23. 

VIL—ACIDS; ALKALIS ; SALTS ; NON- 
METALLIC ELEMENTS 
Appmoations 

Farbenfabr. vorra. F. Bayer u. Co. Manufacture of nitrie 
acid. 1305. Jon. 16. (Oer., 26.2.23.). 

Farbw. vorm. Meister, Lucius, u,. BrOning. Manufacture 
of bismuth compounds. 1790. Jah. 22. (Gw., 22,1.23.) 

Haco Co. Bismuth compounds. 1294. Jan. 19. (Switz., 

20.1.23. ) 

Harper and Williams. Production of ammonia. 1991. 
Jan. 24. 

Imray (Meister, Lucius, u. Brilning). Manufacture of 
arsenio and antimony compounds. 1314. Jon. 16. 

Kobelt. 1865. See XIX. 

Mond (Metal and Thermit Corp.). Titanium oxide. 1851. 
Jan. 23. 

Seth. 1180. See X. 

Soc, Nat. d’Industrie Chimlque en Belgique. Obtaining 
alkali sitlphides. 1874. Jan. 23. (Fr., 23.1.23.) 

Wefelscheid. Production of lead oxide. 1276. Jan. 16. 

Complete SPEoincATioNs Accepted 
19,164 and 19,156 (1922). Weizmand and Bluraenfeld. 
Titanium compounds. (209,480and 200,441.) Jan. 30and23. 

32,134 (1022). Nicholson. Noutralising ammonium sul¬ 
phate. (209,661.) Jan. 23. 

6596 (1923). Honkel et Cie., and Weher. Treatment of 
ammonium chloride lyes in iron vessels. fl96,886.) Jon. 23. 

14,929 (1923). Uifer. Manufacture of pulverised cats- . 
lysts for tlie synthesis of ammonia. (199,025.) Jan. 30. 

32.200 (1923). Weizmaiin and Blumenfeld.. Titanium 
compounds. (210,033.) Jon. 30. 

VIIL—GLASS; CER^ICS 
, Appucatioks ' 

Comp. Odndrale de Basalts. Manufacture of basalt pro¬ 
ducts. 1406. j;an. 17. (Fr., 23.2.23.) 

Mond (Metal and Thermit Corp.). Bofraotory materials. 
1850., Jon. 23. 

Semple. Hept-insUlating and ffre-registiog materials. 1608. 
'Jan.21.: ■ 

..(■ ApPUCATIOiri)', 

■ lobe Rubber and Waterj,roofing Co., Jahies, and Nuttall. 
Mandfaeture iaminated materials for decorative’ etc. 
purposes. . 1869: Jan, 23. 

Mackay. Bituminous emulsions. , 1885. Jan. 23. 

Pearce, and Pearce and Co. . Manufacture of a road com¬ 
pound. 2016, jan. 26. 

Fetelbt. Mmiufacture of cerowit^ . i793. Jah. 22. (Er., 

31.1.23. ) ■ ; • ■ 

X.—METALS: METALLURGY, INCLUDING 

-BLECTBO-METALLUBGY 

■ ■ APPLlCATIOitS''' 

Brearley, Johnson,, tmd Ridge. Method of chromium. 
plating. 1823. Jan. 23. , , 

Conti.,, AU<W»-'-20W.-'’Jan. 2fli.v(|fr,,:,14.2.JI3,)' : 

■ tan*. .Manulkc^; 
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Montgomery. Bifieowy *'<tf' &i8' ftiwl galvMdMT’a' iitix. 

1896. Jan. 23. 

Seth. Obtaining vanadtum oompounda, or vanadiom from 
pig iron. 1189. Jan. IS. (Sweden, 9.2.23.) 

Soo. Eleotroquimiba ^ Flix.' FiWuoing an electric arc 
for melting and Iprojeating rnetals. 1407. Jan. 17. (Spain, 
24.1.23.) . ,, 

Talbot, and Talbot-St^ Tnbe po, Steel/allfl^. 1974. 
Jan. 24.-. , 

Welsaenateih. UahUfacttnW of beating me^la. 1613. 
Jan.l8.'(Auatria,M;1.23.).- 

CoMPMn*B;SHBpiirtoaiTONs''AcKtsjTfTO 
27,934 (1922). Sibidtb & Co. Agglomeration" of ore 
(187,601.) Jan. 30,, . ' , 

28,584 (1922). Soo. Anon. J. Ceekeriil. Tunnel fnmacoe. 
for metalltnrgioal uaee, (196,690.) Jan. 23, 

34,970(1922). . Oonatcmt and Bruzao. Production of 
steel and iron, (191,0j2.) Jan. 23. 

4398 (1923). Aliuninum Co. of Americai ; Aluminium 
alloys. (196,048.) , Jan. 30. , ■ 

6141 (1923). Padmore, Padmore, and Padmore. Metallic 
alloys. (209.976.) Jan. 30. 

14,378 (1923).' Ashcroft.' Treatment of lead-zino sul¬ 
phide ores, mattes, etc.! (210,011.) Jan. 30. 

16,867 (1923). Electro Metailurgioal Co. Zirconiiun steel. 
(202,279.) Jan. 30. ; : 

19,062 (1923). Bailey. Caserhardenihg wrought 'iron or 
steel. (209,687.) (Tan. 23. 

XI. ~El,ECTBOCMEMISTftY 

AwuoATioira 

Biearley and others. 1823. iSeeX, 

Hanson and Moe. Electric battery compound. 1024. 
Jan. 14. 

Manliabtan Electrical Supply Co. JDry cells. 1698. ' 
Jan. 21. (U.S., 30.7.28.) " 

Monnot. ElectriO storage batteries. 1293. Jan. 16. 

Soc. Eleotroquimioa do PUx. - 1407. See X. 

Wills. Electric Bconmulators etc. 1128. Jan, 16. 
COMW.BTB SwsoiwoaraoN Acoirinp 

7114 (1923), Sohauly and Gendgon. ElCotrio fumaoee. 
(209,988.) Jan. SO. 

XII. —PATS i OILS • WAXES 

' -A^moatiok ■/ “ 

Kumst. Apparatus for ol)emjealljr cpf&bining water witji 
oil, fat, etc. 1228. Jan, 16: ‘ , 


tul* of Vulwleitd rubber artiolee.' (209,628 and 209,773.) 

Jan, SO. ' ' , ' . ; -t 

XV.—LEATHER! BONE; HORN! GLtm 
Appuoations 

, Carmichael and Ockleeton. Tanning. 2169. Jan. 26. 

•' Hutchings, Ltd., and Morrison. Tanning, and manufao- 
tnre of tanning materials. 2158.. Jan. 26. 

/ ■ , ' CoMPliBTB Speoipipatioks Aooeptbd 

27,992 (1922), Russell and Broomfield. Treatment of 
leather ai^ leather waste. (209,811.) Jan. 30. 

16,370(1923). Porselles. Production of leather. (209,674.) 
Jan. 23. > 

XVXII.—FERMENTATION INDUSTRIES 
Appuoations 

Ricard, ABenet, et Cie. 1783,1798-7, 1867. See XX. 
Urbain and bthore. 1824-6. See XX. 

C0MPI.BTB SPEomcATioKS Accepted 

12,869 (1923).. Poliak. Preparations for cultivating yeast . 
(197,036.) Jan. 30. 

26,014 (1923). Klein. Manufacture of alcohol and yeast. 
(205,813.) Jen. 30. 

XIX.—FOODS i WATER PURIPIOATION ; 
SANITATION 
Applications. 

' Bacon, Milner, and Munroo. Sterilising and preserving 
foods. 1458. Jan. 18. 

Buckley, and Chem. Eng. anti Wilton’s Patent Furnace Co. 
Dealing with waste liquors. 2074. Jan. 25. 

Ohanneri Production of foods from milk. 1634. Jan. 21. 
Declercq. Water-purifying apiiaTatus. 1920-1. Jan. 24. 

(Fr., 10.3.22.) 

De Laval. Cliadburn Co., and, ,Tohnstono, Separating 
foreign matter from liquid. 1888. Jan. 23. . ’ 

' Graham- Flour imd foodstuBs made therefrom. 1630. 
Jan. 21, ' 

Kerr Sind O'OoimeU. Pasteurising cream, milk, etc. 1084. 
Jan. 14. . 

Kobelt. Production of base-exchanging substances. 1855. 
Jon. 23/ 

Rusbctn (Siemens-Sohuckertwerke). Treatment of green 
fodder.. 1861, Jan. 23. 

ThCsCe. Sterilising medium. 1988. Jan. 24. 


XJII.—PAINTS! PIGMENTS) VARNISHES i 
■ RJBSINS 
ApHiOATIONS 

Dicker (Aars). l^odUorion of white lead. ‘; H790,.l. Jan. 22. 
Farbenfabr. vorm. F, Bayer n. Ooi: Manufacture of 
''1306. Jan. 16. (Got., 22.6,23.V 

locQ Rubber Co. and otheie. 1859. . Fee IX. . :,, 
Wefelscheid. 127\ Fee VII. V' / ' 

CoMPMlTa ^PBCIBCAW^ ApCEPTaD 

28,023 (1922). SkshmMt. .Woteip cbatong - cbmpo* 

sitions. (189,104.) . Jan. 30. > ■ . ‘ 

28.243 (I823ji ’ Porranee. ' : MUia- ,fop reducing : pninto, 
colouTB, and pigments: (209,829:) Jan; 30. - ' 

3110(1923). ‘ Ktir and Wilkin^m . Manufacture of sili* 
cious ultramarine oolours, (2(li6,96|'.>V: J(Ui.'80, 

30,805 (1923). Afexondei: (Stokw). SynMietic reeihe. 
(209,697.).'Jan..29.;,'": ; . . ‘ ^ ■ 

XIV.—INDIARUBBER! GUTTARBSCHA 

,'C<nauBn Sr»««b4%iM<6’'A«iKPT»5. ■ ' 

. . e',. V i'a'a:/, . .''Cl-* ■ 


V>U>U'i,el3TlS OrSCU^OATIONS ACOEPTSD 

19:185 (1922). ' Maelachlan Reduction Process Co. Treat- 
ment of sewage sludge. (106,239.) Jkn. 23. 

7111 (1923). Molassine Co., Davis, and Whalley. Foods 
fojr gnin^, (209,987.) Jan. 30. - 

' ■ '' XX.—OHQANitC PRObuCfTS; MEDICINAL ^ 

; SUBSTANOBSI: ESSENTIAL OILS ■: 

' APPUOATltfNS 

' : Albert. -I^oduqtion Of organic compounds of xnercury. 

. 1039, 1043. Jan. 14. (Oor., 12.1.23.) 

Bader, and British Celanese, Ltd. MAnufaeturo of aliphatic 
oomMunda,. ’ 1944. Jan. 24. 

' Euis (Soc. Cbim, Usines: du RhOno). Preparation of 
stable concentrated eolutions of p-oxy-m-acylaminopbenyl- 
. umnillo ocidt: 1764. Jtm. 22. 

.:lwW;- ,vbrm» Meister,'Lucius, BrOning. 1790. See 
rVH,^ ^ _ 

1^ 1314. FeeVIL 

MUlford Recover/ of bacterial anti-bodies, 1878, 
Jam23v(II.8,,,I.2.83.) : 

I'xBieittdV.iiUta^ et OJeS,'butyl alcohol. 
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0HKMI8TBY AND INDUSTRY 


iUoan], Allenet, ei, C^.; Dehydr^tioit, of mixtares of 
ulcoliol and Iradies not miKible with \rater. 1700. Jan. 22. 
{Ft., 3.2.23.) . ■ 

Kicardf AJienet, ot Oio. itfaniifacturo of alxfoluto alcohol. 
1798, 1797, 1857. Jan. S2 and 23. fiV., 15.2.23 and 
16.4.23; Bolg., 7.6.23.) 

Ricard, Alionet, et Cio. Dehydration ot organic liquids. 
1708. Jan. 22. (Fr., 0.5.23.) 

University of Toronto. Proparation of unti-diabetie 
oxtracts. 1038. Jon. 14. (V.9., 12.1.23.) 

Urbain and Urbain. .Manufactiiro of high-percontage 

alcohol. 1824. Jan. 23. 

Urbain, Vcrlcv, and Verloy. Process' for dehydrating 

alcohol. 182.7. Jan. 23. (Pr., 23.1.23.) 

CojtM.KTir SrBCiincATiON Aoouptbd 
20,014 (1023). Klein. -S'ccXVIlI. 

XXI.- PHOTOORAPIflU MATERIALS AND 
PROOESSKS 
Ai‘PI,IOATI()N.4 

Ratos. Photograpliio process«.s. 2122. Jan. 20. 

Levy and Mason. X-ray (Inomscont scroons. 2080. 
Jan. 25. 

XX-lII.—ANALYSIS 
Apri.IOATION 

Malone. Uas-arialysis apparatiw. 1422. Jan. 18. 


TRADE NOTES 

official Trade Inlelllgeiice 

The Department of Over-seas Trade (Dcsvelopment 
and Intolligenco, 35, Old Queen Street, London, 
S.W.l) has received the following enquiries for 
British goods. British firms may obtain further 
information by applying to the Department and 
quoting the speeitic reference number. 

Argentiva: Iron and steel (134) ; Atislralia: 
Hardware (118); Austria : Abrasives, grindstones, 
emery paper, carborundum (124); Canada; Steel 
(119); Chile: Phbtograxihie supplies (135); Domini¬ 
can, Republic : Pottery (8389/U.]^M.O./2); Egypt : 
Soap and palm oil (the Inspecting imgineer, Egyptian 
and Sudan Governments, Queen Anne’s Chambers, 
London, S.W.l, M.U.H. 1924/27/8); Oermany; 
Tin ingots and sheets, copper ingots (126); Fiume : 
3tei' (126); Italy: Asbestos yarn (%\19njE.C.j 
VI.C./2); New Ze^nd ; Enamelled and aluminium 
ware (122); Rumania; Pharmaceutical products, 
shemicals (129); Switzerland :■ Steel (130). . 

French Company News 

The Socibtb Anonyme de Commentry Foiucham- 
bault et Decazeville is installing in coimexion with, 
its coke ovens at Decazeville a factory for the manu¬ 
facture of synthetic ammonia, the necessary hydrogen 
being obtained from coke-oven gas. The Claude 
process will be utilised, tubes being used of a special 
metal made by the Im^hy Steel Worlm. The plant 
will have a daily capacity of 5 tons, a %ure which 
could 'je doubled eventually. It is intended to 
convert the ammonia produced intflijgammonium 
sulphate. The factory will probabl^^egin work 
in the summer of 1924. ^ 

The Hagondangd Works of the U^ipn des Con- 
sommateurs de Produit# M<5taHurgiq)|l*(‘ha8 recently 
lit its fifth blast furnace. 


The Socibtb Chimiqne des Usines #hieh. 

has beffli manufacturing cellulose, acetatib silk 
the aid of the Clomptoir des Textiles AitiSd^, 
bos now perfected its proo^ for eoloming aipt 
dyeing these artiScial silks. 

The {(alisn Artificial Silk Industry 
It is annouiuied that the SociotA Viscosa, of Turin, 
has decided to increase its capital from 360 to 600 
million lire, to enable it to enlarge its factories. By 
the enlargements contem] 2 |ated, the company,: which 
is the largest manufMturer of artificial silk in Il^y, 
will raise its ontput from 14,000 to 20,000 kg. per 
day. The increase is being financed by a consortium 
of Italian banks, and a share is bei^ taken by a 
group of French artificinl-silk manufactmers. 


PUBUCATIONS RECEIVED 

( ■HEMiCAT. SvNONVMH AND Tkadb NAAtE*, A dictionary and 
cominerrial handbook. By W. OabunKb. Pp. tii-f 271. 
Londoht Crosby Lockwood and Bon, 1924. Price 25*. 
DrKsiwrS. Fol. .XXIV., No. 12. Pp. 2401264. U.S.A. : 
National Aniline and Chemical Co., Inc,, with Index, 
1923. 

PuBUCATrc.-B OF Djspaktment of OvEasFAS Toads. H . M . 
Stationery Office, 1924. Price Is. 6d. net 
Refobt on the Trade and Commerce of- East Africa. , 
By Coi. W. II. PRANKUN. Pp. 47. 

Report on the Economic, PiNANOui and Commercial 
Conditions in the Dom:inic.vn Repdblio. By D. 

' Wilson. Report on the Repcblio of Hath. By 
J. E. M. Carvei-l. Pp. .50. 

ChbmIschb Grdnddeortffe. By A. BSnbath. Translated 
by J. Bithell, M.A. Pp. 81. ' Jjondon: 0. 0. Sarrap 
and Co., 1924. Price 1*. 6<t. 

.\NNOAL Report op the Director of the Bureau of 
Standards to the Secretary of Commerce fob 
Fiscal Year ended June 30, 1923. Pp. 330. 
Washington: Government Printing Offiee. 

Pats; Natural and Synthetic. Bg W. W. Myddlbton, 
D.Sc., and T. II. Barry. Pp. x»-i-182. London: E, 
Benn, Ltd., 1924. Price 25s. 

Monocrapu on Corrosion Tests and IdATERiALs of Con- ■ 
STRUCriON FOR CHEMICAL EnOINEERTNO APPARATUS. 
By W. S. Calcott, J. 0. Whetzej., end H. P. 
Whittaker. Pp. -pi -f 182. New York: t). Fan- 
Nostrand Co., 1^25. Price $3.00. 

Vanadium Ores. By Members of the SciENTmc ani 
Tbchnical Staff of the Imperial Institute. Pp. 
tP-l-Ta. Ljndon: , 1 .. Murray, 1924. Price 5s. 

Publications of the Imperial Minbrai, REseuROEe 
Bureau. The Mineral Industry of the British BmpiTe 
and Foreign Countries. Statistics, 1919-21, M.iU, 

,Stationery Office , 1924; — ■ : 

Barium Minerals. Pp . iv - i - l 7 . Price Is . Qd -,' 

Gypsum. Pp. iv+24. Price lr,6d. 

Tonosibn. Pp. iv+15. Price 1*. ' 

Bed Discolouration (so-called “Pink” en “ Pm* 
Eyr,”) on Dried Salted Pish. Bn F-O. CthsK*. 
M.D, Department of iScieniifle aha'-Jiididittidl Re ¬ 
search . Food Investigation Board . , BpeeiiU ‘-^ f»rt 
No ,: 18 . Pp . 20. H.M. ,stationery 
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T he ln 1 »^ting contobutioii ■(»« reoei^< 
'from; Profesaor G. T. Morgan roquines sonie 
1 W®®?? M®, fi*acq 

only intfa the theory and cheniisiry of dyes, but 
also with the progreea which lifts been m^e in the 
production of them in this coniitiy . He has exact 
Imowledge on m^y of those points where we and' 
the ^general pubho ^must rely on p^ular rumour 
or that long e;^rtence which doth attain to some- 
thmg hke i^opfietio strain. If we carry oUr recol- 
lections back a few years and consider our dyestuffs 
industry, taWng a broad look and ignoring the details, 
we have sufnoient to enable us to limterstand the 
present situation and its meaning! Before the war 
two or three important firms and a few smaller 
onM made dyestuffs; they had sufficient capital, 
sufficient chemistry and sufficient organisation to 
rapply a small range of dyes to a few consumers. 
Inis was in sonio ways a considerablo achisvemfintsT 
havi^ regard to the complexity of the manufacture 
ana to the excellence and power of the organisatitSis 
manufactunng dyestuffs in Germany, The war 
came and we saw “a noble and puissant Nation 
rousing herself like a strong man after sleep and 
shakmg her mvmcible locks.” A great effort was 
made by the manufacturers of intermediates and 
ot dyestuffs in this country. In spite of every diffl- 
culty an immense step forward was.taken, and though 
wo may now be critical of some of the decisions 
and pohciM, we eamiot fall to pay a just tribute 

to tne ■nA.t.fnnfiftm svnxaixwcr aM.rl _1. * S. 
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to the zeal, patnotism, energy and courage, which 
the manufacturers showed in this crisis. Ihey built 
up an important and flourishing industrj'; never¬ 
theless not an industry which m its present state 
can succ^fully compete on equal terms with the 
t-erman industry, which, in science and in business, 
in organisation and in capital, is one of the most 
lomarkablo developments of modem times. 

♦ * * 

ITio largest, and in some ways therefore the most 
nnnerable, of the British manufacturers has recently 
sought some measure of safety. It is wise to agr4 
with thine adversary while he is in the way with 
you, aM the British Dyestuffs Corporation has 
vpparently acted on this sage axiom. The German 


the ewtenoe M some other manufacturers and some 
merchant nqt so powerful and well organised as 
to ^ able to put up a fight against the Dyestuffs 
’,y.p|Pga«on and the German firms, but yet too 
jmWrta^ to ignore. It is not impossible, though 
It to difficult, to frame modifications which uffil 
^ continue their existenee, but they 
■would Jiy:® rather (to sufferance and we as a nation 
e^ily persuaded to enjoy a precarious pros- 
Wrtty so long as our foreign competitors think fit. 
Moreover, os we have many times pointed out ui 
these^ coffi^, a dyestuff Wustiy Is essential to 
otm fine chemical industry and a flourishing fine 
chemical mdurtry is essential to our nationaf pros- 
^nty, “K it is admitted tliat these statements are 
and if we also admit that our British dyestuff 
mdus^^is not yet so firmly established and so well 
organi^ that it can stand up against our German 
competitors theri it seems to us that the position is 
fairly plain. .The alleged agreement witoi the 
(to^to dye manufacturers woffid be, so far as the 
westuffs Coiporation is concerned, a solution of 
the problem, but it is not, either from its point of 
view, or from the national point of view, the ideal 
solution. It 18 a great change of mind, a great 
deolino m spint, for that puissant Nation recently 
shaking her mvinoible locks.” 

_ Sometimes we wonder how the great men of past 
days ^uld have viewed such a situation. There 
been sensible and cautious statesmen and men 
of busmcM who have been content with a line of 
small resistance; there have been others, much 
contriv^, and much enduring, who, when important 
interests or national pride have been involved, have 
bTOn strong m^U to strive, to seek, to find, and 
not to yield. There have been such men in our 
chemical industry; men endowed with that doter- 
mmation, which ultimately prevails ove^ every 


The importance attached to the possession of trade 
secrets has, one must suppose, some good justifica¬ 
tion, smoe every laige manufacturing concern and 

S me-man show believe that the nature and 

.oi-y nri...^3 S 

expenen^ manufacturer that is extremely diffi- 
i.to aPTuitf. but whether it is just 
,*®tok,,bot9,^,jkUoh ^raotic^ special skill of an 

!, 'or a real novel proefiss 


wiv .ujrci:,.uuB vorporawon tne omy people 
!onoemod it would be easy to do what has perh^s 
iready been done and enter into'contracts which 
^ secure a ^tahl® ^ usefffl futote to both: 
rties, TII 4 ,1^ by . 
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is not easy for an ouUider to detehnino, 6n© Wbing 
is very sure—ra scientiao inMer puts no faitJl m 
trade secrets, though he may make much of ^em 
for a variety of reasons which redound to his local 
crodit. 

Many large manufacturing hrms in the past, 
though it is to be hoped the practice is dying out, 
used to put a penalty clause in the contracts tu their 
employees who were likely to become wise, in the 
proce^ of the factory, and to demand a guarantee 
deposit, running into hundreds of pounds, as a secuiity 
against the persons with newly-acquir^ knowledge 
passing over to competitors. Such a practice is 
altogether loathsome, and at once puts a price upon 
the individual’s head, whilst it kills the natural 
inborn tendency of a decent man to play the game. 
Some of the old contracts are quaint to consider 
(o-flay, for quite often the penalty clause prohibited 
a man, dismissed from the concern or leaving of bis 
own accord, from joining another firm maMng the 
same type of article, and, occasionally, handling 
the same raw materials. This was merely silly, and 
ivould have lioen recognised as such even by the 
“ Hass,” if the man found himself unable to support 
himself owing to a restriction of this nature. 

The lot of a chemist in any manufacturing firm is 
seldom a happy one, and many of the more i^orant 
directors look upon him primarily as a luxury, some¬ 
times as an unpleasant necessity, more often as a 
“ nosoy-jwrkor,” and invariably' as an unreliable 
member of the firm from whom trade secrets should 
1)0 kept. Herein lies the folly of the ignorant, for 
the chemist will be quick to find the hidden secret, 
and to rejvlise more often than not that it was not 
worth the seeking. 

Is there such a thing as a trade secret that can exist 
in the possession of one firm alone for any lengUi of 
time 1 Is there any trade secret that cannot be 
learnt from without by sufficient application ? 
Docs the possession of a trade secret, or supposed 
secret, bring out the good in competition or increase 
the pride in the production of a good article ? 

Human nature is jKiculiarly astute, but it loves a 
st>crot both in the finding and in the telling. A 
secret will cause some men with the craving for 
knowledge many sleepless nights till it has l>oen 
found, and will probably cost the lazier man, who 
prefers to buy it, a pretty pnny when it is duly 
imparted. But the secret wll be bound to circulate 
sooner or later, and each manufacturer, as ho acquires 
it, will keep it jealously from his competitors, imder 
the impression that ho is, at the worst, one of a select 
few. It is certainly to bo doubted whether any secret 
can withstand for ever a thoroughly scientific attack 
based on the number of permutations and combina 

A.I _1_ _ _ 1 . « . . - . 


tions to be squeezed out of a vari 
and processes. 

Mass production does, alraos 
trade secrets, and the spirit of 
will, let us hope, reduce the inffiiti 
too often att^hed through ign^ 
that is no secret. But if the 
inmgmed‘secret ^ves added mauu- 

facturer in maintaining the qualitiKof his product— 
‘TLet the play proceed." 
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THfi MANUFAcru^ 'OF pOtasH 

OTHER SALTS FRCM IlOCTTE * r 

By PROF. J. W. HINCHLEYi Wh.Sc., 

M.I.Ch«n.E., F.I.C. 

It is a disquieting fact that the whole of the' world’s 
supjdy of potash is still obtained from practically one 
district (95 pe* yent. comes from Stasafurt, GOraiany, 
and 5 per cent, from Alsace). This, is a matter w 
coneem, hot only to the- British Gdverhmeh#, but 
to the United States, Italian and other governments, 
and in these countries diligent outlook i« kept With a 
view to obtaining equally cheap supplies Mm o^er 
sources. ■ '' 

The most hopeful source for supplies would, appear 
to bo the igneous rocks, which contain, on ah average, 
3 per cent., while some contain as much as 10 pw cent.. 
of potash. It is obvious that these igneous rocks 
may present some chemical difficulty in attack, as 
compared with the soluble salts of St^furt (sylvine, 
camallite, etc.). In the case of these soluble seJte 
of Stassfurt, a complicated ahd somewhat costly 
process of crystallisation has to be cartfed out to 
obtain pure products, but for agrioulturel purposes a 
crude product is usually satisfactory. H, however, 
pure minerals may be obtained from igneous rocks 
which are readily treated by chemical methods, it 
may be possible by these means to compete with the 
soluble salts of Stassfurt. 

Of those minerals which occur in igneous rocks 
leuoite is the most attractive. It is a comparatively 
rare mineral, except along the line of the Italian 
volcanoes. 

It has Some historical interest from the fact that 
Maproth discovered potash in 1796, through examin¬ 
ing it. The millstones of Rome have been made from 
leuoitio lava for over 2000 years. 

The use of leucite as a raw material for the manu¬ 
facture of potash salts would bring another country 
into the potash market, and certainly relieve the 
world’s situation with regard to potash, and possibly 
lead to the utilisation of similar or other minoreis 
occurring in igneous rooks in other countries. Leucite 
(Kj 0 ,Al 303 , 4 Si 02 ) in a state of purity contains 
21-5 per cent, of K,0, 23-5 per cent, of AlsOa, and 
55 per cent, of SiOo. As a rule the natural mineral 
contains less potash, on account of the presence of 
magnesium and sodium, but this replacement of 
potash and other elements varies among the different 
volcanoes, and in some places, practically pure leu¬ 
cite occurs in extraordinarily large quantities. 

Orthoclaso is another mineral occurring in igneous 
rocks, which offers possibilities for the extraction of 
potash. It occurs in smaller proportion than leucite 
in the lavas of the Italian volcanoes, and, unfortun¬ 
ately, is usually associated with albite (soda felspar), 
so that whilst pure orthoclase contains 16-9 per cent. 
KjO, 18-4 per cent. AljO,, 64-7 per cent. SiO,, that 
occumng in the Italian lavas contains only 7*1 per 
cent, of potash. 

1°“*' ™6®ting of th» jAmdoU Section, 
and tto Ciheinioai tngineenng Group on Fob. 4 , B, Dm 
presidiiige 





Ittf a 4.e amount of ortho^ 

cl^o exomnk tl^ ^thotenoito; Maji^ 
it IS nuwh l<^, but in * 

lavas, prthooiase,to Ontit^^ abt^t. 

Mr. Hemy S.WaaluMtbnliaa a laitvp nunil)^ 
of anahses Of thpli^n and stat^ 

ttatjlw average potMb content is ^8 per otot.. 
whi^ tho averse ,lai^, letSie 

leuoitic, is ^. 31 ^ cent.; <d: 

igOTr^ks ao^igh aiw. 

other.j^rt of the,■world., 

The rw;d |^c»noes exte^h^ jp 
Orvieto to Naples, chutainsiSeveh. ctaters, of which 
Vesuvius alone is active, the-Qthhre being BolMna. 
Vica, Br^ciano, Alban Hills, HeMcan Volcano, and 
Rocca Monflna. From 4,careful examination of the 
rocks during the war by Barpn Blanc, it was found 
that the leucitio rooks of Rooea Honfina cotn^m-^e 
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Fontanaroilina, Rocea Monlina, Italy. 

Section of Leuritic Ijiva x 12 
Fia. 1 

IHirest leucito, the leucite being practically free from 
magnesium and sodium. The leucites of other 
volcanic regions contain in many oases considerable 
quantities of these elements. 

The author has examined the leucitic rook obtained 
m the Rocca Monflna district, at places about half-a. 
mile apart, and has found that the composition of the 
u ucito is practically the same. 

The Roc(^ Monflna volcano lies about thirty miles 
u he n^h of Naples. Its igneous rocks cover an 
area m about ^ square miles, and are computed by 
, Washington to contain 1008 million 

1 ,.., A*"® come flows of non- 

ucitic lavas—basalts, andesite, and trachyte—but 
ine leucitio lavras are the most abundant. The 
•werage cPntettt of potash in the latter is about 


figure ; 4 hr, K ,0 in the 
dWsitmally on the 
surf^e the leucite is somewhat kaolinisedj bat this 

At the centre 

m toe is a small cone, Monte Santa Crt^e. 

of .hon-le^^ andesite. It would appear that tois 
jo^aniodistftct could supply the wwWlwith potesli 
M^^-.present rate of consumption for a thousand 

■ The fe^itio lavas which are being worked at the 
pr^nt time at Fontanaradina are about twelve 
tmjw ffom the little port of Scauri. The rock, after 
? shallow layer of soil, is at once 
cap^e of being quarried, and by a simple telpherage 
system can be carried straight down over the inter- 
vewng counlky to the wharf at Scauri by gravity. 
Fmtanaradina lies about 370 metres above the 
mtervening ebmitry, lying towards Scauri. 

, A photo^ph of a section of the rock is shown in 
•*^**' 1 , regular trapezoidal form of the 
erystals IS clearly shown. Examined under polarised 
light the orjstels .are found to he under stress; when 
heated to 600 C., however, this stress disappears and 
the simple crystaUineform is revealed. Inclusions of 
gangiie aro very common in the leucites of many of 
too lavas, but this is not common in those' of 
Rocca Monflna. 

A view^ of one of the workings is shown in Fig. 2 
^om which the simplicity of the mining wilj be 

It will be obvious that unless the leucite can be 
separated from the gangue, the proposition of the 
manufacture of potash salts at a reasonable cost 
may be practically impossible. It has been found, 
however, that the small content of iron in the gangue 
IS sufficient to permit of perfect electro-magnetic 
separation of the two materials. 

The leucite occurs in the rock in crystals, varying 
from 3 in. m diameter to microscopic dimensions, 
but after crushing the rock and sifting to obtain 
granular material, a very simple machine, 
which has been devised by Baron Blanc, brings about 
at a very rapid rate, the complete separation of the 
loucito crystals from the gangue. 

The mill in which the crushing, sifting and electro- 
magnetic ^ration takes place, is shown in Figs 
lif ‘ ‘ -1 “ crushed in jaw-breakers and 

rolls, sifted to separate into granular material and 
fmo powder and then treated in “ belt ” electro¬ 
magnetic separators. 

For chemical treatment it is desirable, for reasons 
which will appear later, to uso material whose grains 
are about one-sixteenth of an inch in diameter. 

during the process of 

emshmg may be used as a potash manure. 

has carried out a series of experi- 
mente durmg the last three years, on the value of 
powdered leucite os a manure, and has found as a 
general conclusion, from his experimente, that the 
IS praotosally identical with that of 
soluble jna^ures of the same potash content. His 
pot expmpients may be citedV 
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1. UntrMted ., ,, 

2. ]I,euctta—"0 cwt. per acre 

S.^SuIphate of potaeh con¬ 
taining pot^h equal to 
Oewt.peracreofleuc-ite 11-00 18-63 
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The chemical properties of leucite are extremely 
interesting, and there is little doubt that as ft 
becomes better known it will be used for many 


' aiabuilt ‘^ ‘li^tinbu* si^ 

fonped is small, but etill sdf^cie^ seriously 
iiftteriere with ecobomfo mauulactbire.- .iBrnn-Blanc, 
howeym'j found that if^the acld li^^ benoatinually 
cirodlated thr<nii^.the g^olar imioite a solutioh 
wras obtained in which no ^latinous rilioa ocourr^i 
The gelatinous silica which mtist be formed through 
the presence of small-q^uantitieS'td-powdered leueite 
is removed, from the soiuriba ; by" the filtering <» 
adsorbing action of the-granular material. At- the 
of the process of solarion fti doid the ci^tals 
of If^ife appear as }ij^tlb.ihrieton crystals trf siliod^. 
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purposes and in many processes in which it is at 
present unknown. The potash present is readily, 
replaceable^ by many other elements. It is related 
to the zeolites, but contains no water. Its applica¬ 
tion to water softening and similar purposes is 
obvious. . , * 

The behaviour of natural silicates with aoida 


varies enormously. In some ci 
nil, and in many oases in whiof 
gelatinous silica is..formed, afi 
the liquids from the solids^*; 
difficult, and may make ' 
excessive and impossible, 
leucite with acids, solution ti 
of heat and gelatinous silica 
quantity to make the procesg^ difficult on a com¬ 
mercial scale. If, however, granular leuofte jg 


the attack is 
k takes place 
separation of 
extremely'!, 
of ' treatment 
, ^ ting powdered 
ilaoe with evolution 
brmed in sufficient 


The granular material obtained by the electro¬ 
magnetic separation of the crushed rock contains ;— 
K«0 ■ • .. .. 18^20 per cent. 

ALOg-v .. .. 22-24 ,, 

SiO, .. .. .. 53 

On examination of the crystals of leucite separated, 
there will be found inclusions of gangue, so that 
many of the grains consist partly of leucite and 
partly of gangue. On this account the separated 
material usually contains from 2 or 3 per cent, 
of gangue. 

pn treatment of the separated material with 
acid, a certain amount of iron enters into the solu¬ 
tion, but the amount of iron is not sufficient to 
interfere with the chemical processes, or to afiee't 
seriously the purity of ,the ehepriqftI' 8ub8f»!Boe«- 
pr<^uced 4by very sunple 






. MAstWA0iMM b>v,Aw^:"5', ..=y-’,vb|Mni'^ r«i^ t<>. 95^'C^ ‘'6n: cpott^ 

Per^ps th^ idinplaM indteBtHal.prooeite is thaij' of>.’'t»i!r«|>oB<Bng to, the amoiiat of tooite' ittta(dced> 
tie manufooture ra'alstb utA from crystwJlMe out, silMi is. separated and traah^^ia a 

this-flnteriaL ' I^o^h and iali^ndjna'Me present in . centrifuge, by wh^h a very pure ahwn is dbfained, 
the rorreot noj^Uons fov .; afdm by^lb* -.Ibinng tWs cryst^Uisbog process the liquor shoniil 

ri.Af.iAn ni gIlfwsswAa- L _Jtf_1* > Ka' ■oa'f.of-ja/Y a/\ . ^14 aA. . AlvL _ ‘tA 


A plant treating .d tjciiiiB.!^idacite.ip^,,dajf this.- 
OTocess'is in opern^da at: near Lyons," 

France. Jt yields d tons of alum pet: day.- 
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/Ihe'inotbet a further treat¬ 

ment of the miiietal, but as a rule the iron present 
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Granular leueite is treated with circulating dilute is removed by simple chemical treatment, either in 
sulphuric acid which is continually enriched as neutral solution by precipitation with a small amount 
combination takes place. The heat of solution of of ammonia, so that a small precipitate of alu- 
tho acid in the water and that due to the forma- minium hydrate with ferric hydrate is formed; or, 
tion of alum raises tho temperature of the liquor in acid solution, by adding a small amount of 
and tho orction becomes vigorous. By the circulation; miUc of lime or baryta, to serve tho same purpose, 
of the liquor through the granular mass, any colloidal Agitation should bo continued during this pre- 
silica produced at tho beginning-is absorbed by the cipitation. On aooouht of the large amount of 
silica formed, and 0 solution is obtained which is water removed as water of crystallisation, the 
freo-from silica but oonta|ns a little Sroi), mother liquors, after being freed from iron, are 

It is well known that, iron is a serious impiulty (filuted and again acidified and used for the treat- 
in alum, and therefore it is essential that this iron ment of a new batch. 

sliould be completely removed from the final pro- The residual silica after washing with water, is 
iluct. Tho gangue is almost unattaoked by acid removed from the dissolving apparatus, and on 
'■von when hot, so long as it has not been reduced drying becomes reduoe4 to an impalpable powder, 
to powder. In actual pi^tioe saturated mother and by a simple, ii? separation gi\ies a very pure 
iiq^uors are u^ for tba^Mution.pf leueite, and" pi^duot.,,!>^Thia,w<H^vl? it may 

when the pr<»i^^,i5,;oolapl0tfe^ tkaperature;ha8 ssivf at bntce itur |£a formation of important silicon 
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compounds. As obtained in a dry state'it usually 
contains about 18 per cent, of water, corresponding 
to 48i(^,3HiO.' On drying in a vacuum desiccator at 
the ordinary temperature this is reduced to 4SiO,,HjO; 
on being expoe^ to moist air, it a^in takes up 
water. Its properties correspond therefore with 
those of ordinary precipitated sUioa. " 

MANUIfACTURB OK SlLICATK OF Soda, BTO. 

On adding this silica to solutions of caustic soda 
or potash, even when very diluted, solutions of corres¬ 
ponding silicates are almrat immediately obtained. 
The reaction takes place according to the equation 

2NaOH-fnSiOj=NasO, nSiOa+HjO 

Such silicates of soda and potash, when the air- 
separated silica has been employed, are extremely 
pure and may be obtained of practically any com¬ 
position. Commercial silicates may bo mMe by 
using the wet residue from the manufacture of alum. 
The gangue is not attacked by caustic soda or caustic 
potam, and is separated from the silicate solutions 
formed by settling. 

The importance of this process of making silicates 
will appear when one compares it with the usual 
method of manufacture. It avoids the fusion of 
silica with the solid alkali and the subsequent treat¬ 
ment in an autoclave of the solid silicate obtained. 
The comiwsition of commercial silicate of soda is 
(40° B6) 

SiO, . 26-1 percent. 

NaOH . 9-8 ,, 

Water .. .. .. 54-1 „ 

The residual silica from Eocca Monfina leucite 
usually contains 5 per cent, of gangue and 40 per 
cent, of water. ' It is therefore a simple matter to 
calculate the amount of caustic soda solution of 
given composition to add in order that commercial 
silicate of soda (40° Be) may be obtained. 

The reaction is spontaneous and rapid; the 
caustic soda solution is placed in an ordinary vessel 
provided with an agitator, and the silica residue 
is gradually added. The reaction is exothermic, 
so that there is a rise in temperatiue. The 
operation may be accelerated in the begiiming by 
warming the caustic soda solution. In practice, 
the silica is usually added slightly in excess, and while 
the liquor is hot it is rapidly pumped through a 
filter press, from which the sUicate of soda of 40°B^, 
issues, pure, colourless and transparent. The pro¬ 
portions used in practice amount to 474 kg. of 
silica and 640 kg. of soda of 29° Be to obtain one ton 
of 40° B6 silicate of soda. The cost of production 
by this process in France with sulphuric acid at 
22 centimes per kg. is 31 centimes per kg. for 
alum and 18 centimes per kg. for sodium silicate, 
or in round figures, with acid at £3 per ton, the cost 
of production of alum is £4 4s. per ton and of sodium 
silicate £2 19s. per . ton. 

The production of alum and silica of soda at 
Pierre Benite, corresponds to an 80 per cent, 
yield. 


!£[si>800Hi,oRid ApiD Tkeaiment OF TiSpctoi 

' The'tMatmeht of leucite with kyi^pQhlmio aciA ' 
presents g^ter chemical.engineeri;^ dif^ulties: 

' than the treatment wilh 8Ulph™4c acid, on abequnt; 
of the volatility of hydroCluOTio acid, and also <a 
its greater oesrrosive actlbii. "^e mateiial is treated 
•in a similar toanneir, as ih the former ease, but the 
plant must be cotnpletely ; closed, tvith a vent con¬ 
nected to a suitable scrubbing tolri^-fdr the remoyal ^ 
of hydroohiorio acid fumra. 

may be pa^ed with , leucite with ^ a^ Ih© 

water which trickles down it being u^d' in due course 
to dilute the mother Hquor bbtsdned in the operation. 
Mother liquor in suitable quantity, (usually from 
2 to 2i cubio metres of liquor per ton of leucite 
treated), is coutiaually circulated through a bed 
of panular leucite, and gradualty acidified, as 
solution takes place. The oirculation of the liquor 
is brought about by a centrifugal or other putopi 
and the liquor meets at one point in the plant hydro¬ 
chloric acid gas, so that as attack takes place fmther 
acid is provided. For a reason which wul bo realised 
presently, strong acid solutions may reduce the rate 
of solution. In the course of 2 to 4 hours the whole 
of the potash and alumina has gone into solution 
and the temperature has risen to a little above 90° C. 
The amount of heat generated by the process is so 
great that the plant must be arranged to dissipate 
a proportion of it or the temperature may rise too 
high. 

Since the solubility in the cold of aluminium 
chloride is much greater than that of potassium 
chloride (400% Al^Cl, 32% KCl); and since the 
solubility of potassium chloride is nearly twice as 
great at 90° C. as at 16° C., if suitable quantities 
are chosen, the whole of the potassium chloride 
dissolved in the reaction may be crystallised out, 
by cooling the resultant liquor obtained. In practice 
the amount of solution used is such that it is saturated 
with potassium chloride at a temperature not higher 
than 70° 0. After discharge from the dissolver, the 
liquor is passed into a cooling apparatus, in which 
the potassium chloride crystallises out. Evaporating 
coolers are very convenient for this purpose, since 
the crystals form on the surface of the liquor, and the 
operation need only take a very few hours. About 
one third of the potassium chioride present in the 
liquor is crystallised out in cooling. 

The magma of potassium chloride crystals and 
concentrated solution of aluminium chloride are run 
into a centrifuge, in the bosket of which the potassium 
chloride is retained, and is washed with a small 
quantity of water, or potassium chloride solution, 
by which white crystals of 98/99% purity are 
obtained. 

The aluminium chloride solution is now treated in 
a closed vessel with hydrochloric acid gas, when 
crystals of hydrated aluminium chloride are precipi¬ 
tated ; the rise of temperature which takes place 
during this operation through absorption of hydro¬ 
chloric acid is useful as it prevents any risk of finther 
crystallisation of potassium chloride. At this point, 
water may be added to the liquor, with advantMC, 
to restore to the liquid some hf that removed by ttie 
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crj-sfailiiaaition <rf ‘tfag- 1^)6 
CQ^6nt)te^ed : s<dnti^ix. - lisiiiMpUotio uaoid atifi ; 
motjier th«s obtiJn^ffa tta- 

dwsolTOr, )jU¥thej;^i|nt»t^ hydrated ^uniM 
chlonde is tranrfefred tw a jioroda brick filW> wiwjied - 
with water, and drafted.; - ' ■. ' 

By this methodhi PPSsi^on, W ‘ 

of prSseAt 

leucite » Pfetam^ te 

and by^ated atombnum 4ledd^prdc 
one which ne^ (^eful attehtidn to detafl j - It is ■ 
obvious that the liquor at the end of the dissolving 
stage wil bo. widj and iha't tliwe niay be risk im 
l>i ecipitation d* ^Judsimuin chlb]ride oh thw aooomxt,. 


li^IJierrEY, 
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C ^ realised that ^ constitutes 

^ '"'bich the same 

m^er bquors ^ returned to the cycle coatihually. 

Iteie cWoride^^W^ this way, and tends to 

disooldur ^e salts obtained, although simcde washing 
easily remioyss it. ® 

■ p:|cainih^ thO tesults of a series of ten 

.operatiora oa^od out on a small scale, and it^ ap- 
that the colour of the solution due to ferno 
^Unde;ivas jiractioaily the same in each case, a 
point bwig reached in the second or third operation 
by Whwh the amount of iron eliminated with the 
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but practical experience has shown that some time 
1-^ wqun-ed after the end of the attack on the leucite. 
f'cfore the passage of the hydrochloric acid gas can 
Si\c that degree of concentration which is necessary 
the precipitation of hydrated aluminium chloride. 
J lie mother hquor rejected from the last operation 
" I I obviously be nearly saturated with potassium 
' blonde, and it is obvious that if it is used for the 
•ittack on a fr^h supply of leucite, the whole of the 
I'otassium in the mineral treated may be crystallised 
out by cooling the Uquid. It is found that the 
'oiume of hquor needed for each operation is such 
Will contain about three times the amount of 
potassium chltnide corresponding to that in the 
'■barge of minerei,. , 


cUorides of potassium and aluminium, is equal to 
tlmt entering the solution with each new attack. 
Xhis state of impmty of the solution gives no cause 
lor trouble. Although the iron raay be readily 
removed in practice, it is found that there is no 
nwcMity for this, provided that the crystallisation 
of the two salts takes place while the liquid is in a 
state of agitation. The crystals which will form 
under these conditions are very pure and free from 
temo ohiondo, except as wetted by the solution, and 
admail amount of washing water readily removes 

The aluminium chloride obtained, may be further 
tre^d, so hydrated oxide of aluminium is 
produced < and JbydrMhlario acid driven off. This 
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procesa depends on tii&fjwt that ted ohtoride: 
of aluminium when hmted to about 280° C. dec<»n- 
poses according to thd reaction :-^ ' 

2AlCl„6H,0=A],0j.3Hj0+6HCl+6H,G. 


:< 6 ) ALO*-i^ 6 H|£ 


:d+ti*o4-id2-3^;- 

. v-, -- —AM%4-?H,P+®T'2 cab. ' > 
M HCl(^iut)-f n^O,<».1^3 oab.. . .' ■ j 

I'or one ton, h) therefore,< 

^ With regard 

. bo 

taken to ho ahdut tor e^ ton of 

leuoito tr^todv; Jt wia thtiS hWW that flOd,000 
calorieiB ajfO gOn^t^ by the W- -’- - *■ • ' 


a«aM«aaMMMAU vi v* 11C&MAC&.. O* V 

attao]^ by hydrochl<Hic aoid at thb temperatuie, 

even in the presence of water Tappur. The hydro- . . . ._ 

chloric acid thus produced serves for attacking a f^h cajori* a*® gta^ted, by|he aibtMfc of■ hydrochloric 
charge ufrtaictle, bUtlf must be oblerved^at,it fi»: hcidgaaphone'lph^f leuci^r-ragtbntlty of h^tmore' 
associated with an equal amount of water;: oh thd^ w-re^uned td:bjhig;thd tho,liquid^a^ 
other hand also, for the purpose of ensuring that the ' boding po«nt; 'tt ne^sary to provide 

aluminium hydrate is free from acid, an additional “leans in the j^bnt of dissipating hroti and to conduct 
amount of steam may be introduced at the dischthge ' *he roaction so that h teiBperatnro of Over W°C, is 
—I _f ii.—i■ rra_ , . „ ■ ■ not'obtained. ■■■'' 

The decomposition of hy&ated aluminium chloride 
in. the tabular furnace is an eodoth^mio one. 
(d)2AlCjtH6H,04-2ll’4ca]s;WAJ»<j,,3^^ 

' 0HCl-f6H,0 


end of the rotary tube. The alumina usually. pro¬ 
duced contains less water than the equation in^oates 
—the amount corresponds to Al^Ot^iHsO. The 
hydrochloric acid thus driven off, on being adniitted 
to the dissolving plant, will play its part in the 
attack of the leucite, while the water vapour will pass 
off to the scrubbing tower connected with the plant. 


It _ Will thfaefore be - necessary to provide 2070 
calories for each kiloMamme of aluminium hydrate 
(Al,p„SHsO) obtained, which is equivalent to apv 
proidmatdy 606,000, crdories for each ton leucite 
treated, assuming a prCdoction of 338; kg of 

-- v“" <'»»«» alu n i ihinm hydrate corresponding tn-OSO kg. of’ 

pocess :--618-3 kg. of hydrochloric acid gas is required In addition, there is, however, the ev^ra- 

to attwk one ton of leucite (19 per cent. K,0, ^ per' tion of the water associated with the HCl, Which will 
."* 2 ^ 3)1 nf'"^bich 471 •! kg. will form aluminium absorb 10*8 calories per gramme molecule, so that 
cmoride, and 147-2 kg. will form potassium chloride, about 149,000 additional calories are required for the 
Ihe 471-1 kg. fixed by the aluminium would, of vaporisatimi of the 233 kg. of water con-espoiiding 
f®” i alumiiuum^hloride were to the ton of leucite treated ; thus a total of approx? 


Quantities oe JfATEKiALs 
It is now worth while considering the relative 
quantities of materials required for carrying out this 

T>t*4V*ORfl Irrr li'4r4)-KAr>lilE\u»'{A 


tranedormed into aluminium hydrate. Should potas¬ 
sium sulphate bo required, the displacement of ^lor- 
ine from the potassium chloride by woll-knovra 
methods, would mean that 197-6 kg. of sulphuric 
acid would be required per ton of leUcite treated; 
the amount of liquor required is about 2500 kg. 
per ton of lencito. The reaction which takes place 
IS the following:— 

Kj,0,AIj03,4Si03+8HCl=2KCI+2AlCla-f 

4Si0,+4H30. 

A small amount of water is thus produced by the 
reaction, but in a well-closed plant, the loss of 
water by evaporation during the process of solution, 
is sufficiently great to necessitate the addition of 
water. The water produced by the reaction is found 
to be associated with the silica, apparently in a loose 
state of combination. 

Each molecule of aluminium chloride precipitated 
is associated with six molecules of water, as water of 
crystallisation (AlCl 3 , 6 HjO), so that in the treatment 
of one ton of leucite, 466 kilos, of water will be taken ; 
up in this way. The quantity of water required for 
washing the silica, is about 200 kilos, per ton of 
leucite treated, and is again used for washing the 
chloride of potassium and chloride of alummum 
obtained. 

Heat Equatio 

In the attack of leucite, we ha . 
reactions which servo to bring ,«iu«u 

at the temperature of ebullition when one works with 
considerable charges of material. The reactions are 
as follows; 


exothermic 
iie^ the liquid 


matel^ 836,000 calories is required for the whole 
operation, of converting the hydrated aluminium 
chloride obtained from the treatment of one ton of 
■ leucite into aluminium hydrate. 

Taking factory operations, handling, say, 36 tons 
.of leucite per day, about 6 tons of hy^ocldoric acid 
would be required, to which must be added any loss 
of hydrochlorio acid which may be duo to faulty 
chemical engineering. The cost of fuel for the 
treatment of this amount of material would be 
approximately 3 b. per ton of leucite treated, and the 
products obtained would amount to loj tons of 
potassium chloride, 8 tons of alumina, and 9 tons of 
silica. This estimate supposes a 93 per cent, yield. 

I regret that I am unable to give views of the 
Mtnal plant used to those processes, whilst the 
l^oto^aphs in my powession of the small scale 
expmimental plant in which the technical details 
were elaborated are too complicated to be of any 
value. The 'first factory experiments were per¬ 
formed in an ordinai-y stoneware tower, fitted with 
a plunger pump for the circjilation, of the liquid. 
The hydrochloric acid used was obtained by burning 
oWorine in hydrogen gas, produced from the electro- 
l^iO.BOda plant of the “ PomiliO,” factory at Naples. 
The commercial possibilities of this process depend 
mainly on the cost of the hydrochloric acid ana the 
chemical engineering. In a factory where chlorine 
is a considerable by-product a careful consideration 
of. costs 'will show the excellent commercial possi- 
bihties of this method of treatment of leucite^. 

Th#. ^temlcal-engineering problem of deris 


manufacture. ^:i^in';iw:^silwiii^t 
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Boda pwenta no idWculty,; .otdiq&ry 

materiflla of construction need 
products can ^ ado«t^; aM a»^ ft<^; :tae pro.^ 
\'ision of a circuUtaig puiap thiS i plant' inay be 
desired in Tery mainy foBPM viUiout serious riSleot, 
on its efficiency. , In» tli«i>a8e; lu)w<^TOr> of ’ hj^iTO 
chloric acid, treatmfent, Oli accOiffit of the vdli^ty 
of the gas and the liinlte^ riumb^ of obnStxuotionSl ‘ 
materitus available, the pfohjem is far more diffioult. 
If stoneware is i^Cd, the pse in t^peraturC; which 
occurs during the prboasB jttay; bring ahbut strefeses 
and failure through the serious m renewals aiid 
repairs. The removal of the silica obtained increases 
the difficulty of the problem ifi the usual methods 
are employed. Sinbe the dissolving' operation, does 
not involve a temperature Idgher than t^t of 
boiling water, inaterials contaijm^ rubber may be 
used, and recently a now material containing a small 
amount of rubber has beqa produced, which seems to 
liavo all the qualities requlim for the construction of 
apparatus for this purpose. There is little doubt that 
■soft rubber suitably prepared and supported.by wood 
framing may also be used with success. In the 
plants erected on the Continent, stoneware, ebonite 
and soft rubber are used, but it would appear that 



Silica Ejector. Sectional Elevation 
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.soft rubber or a composition of rubber might be 
used entirely, provided that the problem of &sipa- 
tiou of heat is properly attended to. Silica, oero- 
therm and similar, materials might be used for those 
parts of the apparatus where heat dissipation occurs, 
and by the use of rubber connections, stresses could 
lie avoided. 

The removal of the silica formed cad bo readily 
accomplished by means of ejectors. This method 
avoids doors, joints and stresses, and at the same 
time the operation is more rapidly and more 
I'fflciently conducted. Compressed air or steam may 
lie used as the inotive fluid, but as a rule steam 
•'iliould be preferred. The material of which they 
i^hould be made must be hard and acid-resisting. 
For general purposes there is nothing better than a 
silica ejector, the body being protect, by a rubber 
casing, is a dreudiig ca a useful type. Soft 

iubber:-ii^ra^; :fi% M®. ♦«> ■ W'"^***! 

to be ffijffible hose 


by leg A, and a rubber hose for delivery is con¬ 
nected to leg B, The granular mass associated with 
Vashing water in the dissolver is blown by the 
ejeotof on to a porous brick filter bed or draining 
bin, from which it may be taken for drying, air 
serration, etc. 

, These processes are due to Baron Blanc. Several 
'other processes have been worked out, but have 
not been extensively used. The process of Dr. H«^e 
for makii^ a phospho-potaSsio fertiliser has been 
worked to some extent. An acid process using 
nitric acid, an electric furnace process for the pro- 
; duetion of potassium carbonate and alumina, and 
a method of producing caustic potash call for some 
remark... The two last, are due to Mix Jourdaiu. 
For producing caustic potash, powdered leucite and 
slakw lime with: water are placed in an autoclave 
and treated for 3 hours at a pressure of 200 lb. per 
sq; in. The volume of the mass increases tlireo 
times, and alter two operations a solution containing 
12 per cent. KOH is obtained. In a typical run 
with a 6-litre autoclave, 600 g. of powdered leucite, 
400 B. of hydrated lime and 3 litres of water pro¬ 
duced dt-fl g. of. KOH, a yield of 95 per cent. 
Chemical engineering difficulties of handling the 
material, separating and concentrating the solution, 
are present, but the process is attractive. The 
residue in the autoclave is an excellent cement. 

Diacussim 

Dr. J. A. 'Voelcker said that, as Professor Hinchley 
had vejy rightly observed, the need for potash in 
the agricultural world is undoubted. At the time 
of the war we had found ourselves dependent upon 
Germany for potash, and a potash famine was 
staring us in the face. 'We managed to get through 
that time, but it was not long before wo felt that 
we must look elsewhere for supplies. Just then 
this new material, leucite, came along, and agri¬ 
cultural chemists turned to it very hopefully as 
another source of potash. ^ When it was firet brought 
to this country he was disposed to treat it, as he 
had treated several other sources of potash that 
had been proposed, such as the granites, felspars, 
and other insoluble materials of that kind, with 
some doubt; but leucite showed itself to be soluble 
to a largo extent in hydrochloric acid, and even to 
give up a fair amount of its potash with such a 
weak acid as citric acid. Experiments that he 
himself had carried out with it had given most 
favourable results and theie really was no reason 
why, being so readily comparatively soluble, it should 
not become an ordhiary source of potash. In fact, 
it differed very little in effect, from sulphate of 

S )tash containing an equivalent amount oi potash. 

e believed that he was correct in saying that 
the reason we did not know of the existence of 
potash near Borne was due to the Germans, who 
not 01 ^ knew something about these leucite deposits, 
and kept it up their sleeves, but had succeeded in 
persuading the Italians that these deposits were 
no good. Happily, this, new source had how been 
opened, and he was disposed to believe that it 
- -yas source <« potash kipply. Though 

' he ; ov« sanguine, he had 
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no hesitation in saying that ho was veiy hopeful 
indeed of this source of potash if only it could bo 
produced at a reasonable piice; subject to that, 
he regarded the leucite deposits as likely to be a 
very valuable contiibution to our sources of potash 
supply. 

Dr. W. B. Ormandy said that the importance 
of these new deposits, of course, could not be denied, 
but the question was how far we as a nation were 
going to benefit from them. Ho did not feel, at 
the moment, that the leucite deposits of Italy would 
be of much benefit to us unless we had some hand 
in their eontrol, and that was e.ssential if we were 
to spend large capital sums in connexion with this 
new material. It had been pointed out that the 
first and simplest method of treating this leucite 
was to convert it into alum ; but the world’s market 
for alum was a comparatively small one, and this 
aspect might be ruled out as being of any very 
.serious importance. Ib:of. Hinchley said the alum 
was approximately 99 per cent, pure, but commercial 
alum to-day might contain only O'Ol or 0’02 per 
cent, of iron, and for many fine chemical industries 
the permissible content of iron in alum was of the 
order of O'OOI or 0 002 per cent., so that more 
specific information was required before it could 
be said that the leucite product was of commercial 
quality. The value of this product could not be 
based on treatment with sulphuric acid, since the 
market for alum is so infinitesimally small in 
comparison with the potash requirements of the 
world. Therefore, the production of alum as the 
first process might be ruled out os being a serious 
outlet for a supply of potash which was said to run 
into thousands of millions of tons. Consequently, 
we were dependent upon the hydrochloric acid 
method, and here, as Professor Hinchley had said, the 
problem of handling hydrochloric acid in hot solution 
needed solving. Hitherto, on the Continent, they 
had used stoneware plant, which was immensely 
expensive, sensitive to changes of temperature, 
and easily damaged. Professor Hinchley had found 
a rubber for chemical plants dealing with hydro¬ 
chloric acid at 100“ C., which, under these conditions, 
would last for a long time ; Professor Hinchley had 
been much more fortunate than ho himself had 
been, or hoped to be. The problenr of finding a 
material to deal with hydrochloric acid had, he 
believed, been solved in Switzerland. He had just 
visited a plant there which had been in use experi¬ 
mentally for two years, and in which hydrochloric 
acid, both as gas and liquid, was being boiled at 
100“ C. in vessels 9 ft. in diameter and 20 ft. high, 
made monolithic, and there was not the slightest 
evidence of any action. The manufacture of this 
material depended upon a concrete using pitch 
instead of Portland cement as a binder. Ordinary 
gas works pitch was a fluid, but it was possible to 
make hard pitch from it by mixing 7 per cent, of 
molten pitch with fine 8iliea,^then adding coarser 
silica, and then adding J-in. This substance 

could be cast into various ft^s, but they lost 
their shape and deformed at a ^imperaturo of about 
30“ C. It has now proved pd^ble, however, to 
make pitches which have the|,^peculiar property 


that at a temperature of 100“, if niixed with siliceous 
material and oast into a bar, they will not change 
their shape unless sufiScient pressure iS applied 
to make them break suddenly. By means of such 
pitches a pitch concrete had been made which can 
be poured and oast into pipes having a thickness 
of wall of 0 mm. and a len^ of 6 ft., or it can 
bo made into vessels 10 ft. m diameter and 20 ft. 
high, which will stand hydrochloric gas or fluid 
up to 100°. The cost of plant made with this 
material is about 20 per cent, of that of stoneware 
plant to cany out the same work, and therefore 
it appeared that the problem of finding a material 
for dealing with hydrochloric acid at high tem¬ 
peratures was capable of solution. How far could 
the development of the Italian leucite deposits 
be of value to this country ? They were valuable 
in that they are an alternative supply, which is 
not controlled by Germany or by Franco, but he 
still failed to see how it was going to pay English 
industry to spend large capital sums for the com¬ 
mercial development of a material the control of 
which, like the control of potash, was as much 
out of our bands as the Alsace-Lorraine and Stassfurt 
product was. It was eminently desirable that we 
should have a supply, and an essential method of 
dealing with the difficulty might be to form an 
international comjjany in Germany, in which we 
should have a share, so that wo did not spend our 
capital to develop this product only to find later 
that an area 40 miles away was being developed 
and the leucite sold at a lower price to our com¬ 
petitors. 

Mr. Howard Spence said that Baron Blanc had 
rendered enormous service to chemical industry by 
the processes that he had developed. The actual 
usd of leucite bad been known and practised 16, 20 or 
26 years ago, one process being operated for quite 
considerable time. Others, too, had experimeptdd 
with it on a large scale, but they failed because they 
were unable to produce leucite at anything, lihe a 
commercial price. Apparently these early .^^Icers 
were operating on some material which was li^bf the 
character of that being worked by Baroi^. J^iic, i.e., 
leucites which had largely decomposed atmos¬ 
pheric conditions, and which, with a cej^ih measure 
of difficulty, allowed the separatioadw the leucite 
crystals from the gangue by hanAfSabour without 
any mechanical operation at t®' ^'TJaron Blanc 
had developed a most interesijp^’ and ingenious 
process, apparently by going to fpeJtrue source of the 
raw material, where it occun^ ji^idhlimited quantity, 
and being able to separate ifeimder controlled con¬ 
ditions at a very low cosl/ ' The other processes 
worked out by Baron Blaw were also extremely 
interesting, and their dovekljiment would be watched 
with great interest by th#'hhemical industry. 

Dr. R. LeMing said its so hapjpened that leucite 
constituted the subject-matter of what he believed 
was his first consulting pob twenty years ago. At 
that time some inter(«t fas taken in tW exploitation 
of leucite, which came very lai^ely from further 
north, nearer Borne, and the Itmians at the tinre 
tried to induce English industrialists to take a hmid 
in tie soatter. 'fhe process then ^ 
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alkaline one,’ aild'a^ii^hi; was^tci be recbvered from' 
the solution by treatment with oaxbonio acid.: The 
process came to'nothing because the chemibal and 
engineering difRcralties were under-estimated, and 
nobody like Baron Blano was found to carry on the 
work. A process which was worked out in America, 
although not, ho believed, on a very large scale, 
consisted in treatment with ammonium chloride. 
It was a high tem^rature process, and the ammonia 
could be recovered. 

Dr. R. Seligman said he had come to hear some¬ 
thing about the pibduotion of alumina from these 
ores. Did Prof. Hinohley say that the decomposition 
of the aluminium chloride was carried on at about 
350“? 

Prof. Hinohley said that it began at about 280°, 
but the actual temperature of the tube in the furnace 
was about 300° to 350°. At that temperature they 
got a white product free from aluminium chloride, 
but it contained traces of acid in the first treatment. 

Dr. Seligman said he would next like to ask as to 
the purity of the product. Prof. Hinohley had said 
the alum was nearly pure, which did not go far enough. 

Prof. Hinohley said it could be absolutely pure; 
with only 0-001 per cent, of iron, and free from silica. 

Dr. Seligman then asked as to the physical and 
other properties of tho alumina, which, he said, were 
as important as the purity. Ihe alumina used for 
the production of aluminium to-day was very largely 
made by the so-called Baeyer process, in which sodium 
aluminate is decomposed with the production of 
hydrate. The calcination of the hydrate was one 
of the jnost serious problems of the manufacturer, 
l)ecause not only were there considerable losses when 
the calcination was carried out, but it was very 
difficult to render the alumina produced non-hygro- 
Mcopio. If it took up water, as it very easily did, the • 
iosses when it was subsequently put into tho alumin¬ 
ium reduction furnace were very serious. It had 
always been his hope that by some such means as 
those described by the author, it would become 
possible to obtain alumina which is much more 
readily rendered non-hygroSoopio. He was very 
anxious to know whether that was so, because in 
calcining by the Baeyer process it was necessary, 
cither to work at a very high temperature, which 
wag costly, or to use catalysts to get the change from 
the hygroscopic to the non-hygroscopio state. 
.\lumina so treated caused difficulties in the reduction 
furnace. The change did not occur ans^where 
near 800° C. There was no diffionlty in getting rid 
of the water, but it was the subsequent change which 
was of interest. 

Prof. Hinohley said it occurred in this case between 
<)00° and 800°, and the material was always non- 
bygroscopio. It was one of the questions that was 
being pursued, but the various processes had not yet 
been fully worked out for the commercial purposes 
to which the materials were being appliM. The 
iibiraina was obtained !n the ordinary way with If 
inolooules of water, but at 600° it seemed- to be 
absolutely free from water, and there seemed to be a 
change. 

Mr. Normgn St^den said been engaged 

for thtto/y^^ pA layestiget^ lia^riato with¬ 


stand hydroohlbrie acids. He had found a rubber 
base to satisfy all the requirements of a plant to 
carry out all the operations mentioned that evening 
up to 110°. He had not found ebonite and pure 
rubbers satisfactory. He wanted a material which 
would resist the action of hydrochloric acid up to 
110° C., which would neither contract nor expand 
on heating and which would not cost more than 
Is. fid. per lb., and which also could be taken to the 
far tomons of the earth and be used by natives under 
skilled European control. At the moment a largo 
plant, made entirely of rubber, including the boiler, 
was being put up in London for the treatment of 
hydrochloric acid and saturated brine. What was 
in mind was a material like sand which could be 
•.cemented together by the smallest possible quantity 
of rubber. The sample pot which he exhibited 
was lined with a loaded rubber compound, 
and all the processes were being carried out 
with that material. If this material was heated 
to 96° Or 100°, it underwent surface change, was 
hardened and became more or less impervious. 
The rubber people said it was not vulcanisation 
but it was good enough for tho purpose for which 
it was required. Furthermore, it nad the advantage 
that alterations could easily be made, because one 
only had to out a hole with a knife and weld a piece 
of rubber m. The material was delivered in the 
rough state and tho rest was done by unskilled labour, 
(locks, valves, tees, etc., were made in this way. 
Tho material would transmit 200 calories per sq. mm., 
X)er hour, and it formed a basis for the designing of 
.^.plant for the dissipation of heat. Another groat 
advantage of tliis material was that if softened it 
became doughy and could bo used xvithout any 
trouble for lining peculiar shajKsl vessels used in 
chemical engineenng and covering agitators, paddles, 
etc. It was easy to cover such things with this 
material or Ime them without any trouble. 

Prof. J. W. Hinohley, replying to tho discussion, 
said t^at the succesrful commercial treatment of 
Italian leuoite might bring about the treatment of 
other materials which wo iui^t have in this country 
although at present there might be no suspicion of 
their existence. He did not believe that the mineral 
riches of the British Isles were thoroughly exhausted. 
It m^ht still be possible to find a source of potash 
in this country of which the development of leucite 
in Italy might be the first stage. The purity of the 
products depended entirely on the men in charge 
of the operations. It was possible to get very pure 
products and also extremely impure products. 
On the other hand, the purest materials demanded 
by the, trade can be readily obtained, and he had 
been informed by Mincing Lane merchants that the 
products which had been put forward, e.g., alum, 
were purer than the ordumry products usually sent 
there. He should hot think m using a silicate of 
soda cement. for hydroChlorio acid plant but he 
was surprised to find it was successfully used when 
special precautions were taken. The R^a Monfina 
deposits Of leuoite were in. the hands of one firm and 
an anafysis of the leucite born seven other volcanic 
areas showed ihatvtlmto iuat^rmls hod nothing like 
the pc^ty Alumina can bo 
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produced to a degree of purity, with greater ease 
and at a lower cost by this process than by any other. 
The cost of precipitation and filtration alone repre¬ 
sented a saving of half. Prof, Hinchley said he was 
ificased that Mr. Norman Swinden had sj^ken because 
although in the course of his paper he had mentioned 
the pot made of material with a rubber base, he did 
not like to say that Mr. S^vhiden had handed it to 
him several months ago in oi-der to test it. He had, 
however, had it under teat with hydrochloric acid, 
althoiigh he had not had the acid boiling, but the 
material hod stood up well to the temperatures 
that had been used ; the test was not completed yet, 
Mr. Swinden considered the material satisfactory 
and from the scale upon which he was using it, and 
from his (Prof. Hinchley’s) own oxiieriments, ho 
believed Mr. Swinden was correct. A heat trans- 
mi.s.sion rate of 2(K) calorics per s<j. m. per hour 
at first sight appeared low, but that rate was perfectly 
satisfactory for nearly all chemical plant. The size 
of the plant, of course, was affected by the rate of 
tho heat transmission, but it was always possible to 
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the lea.<&g British and German oo^ur' finiu to 


again reports of speeches made in . and. linM' 
in connexion with-the establishment'and '&e sub¬ 
sequent developments of British Dyestuffs Ltd.* 
and its present successor. .One of the' Government 
directors of the B.D.C., who is stated to have been 
present at the Berlin confOTmicei was formerly Sir 
Albert Stanley, who in 1918, as Ik^dent of the 
Board of Trade, referred to “ the dye industry for 
this Cofintry free for all time from any association 
with Germany.” 

Certain terms of the agreement were disclosed 
by the Manchester Guardian on January 26; and 
although repudiated by the B.D.C. as “ unauthorised 
and premature,” they were subsequently confirmed 
by Dr. Duisbetg of the I.G. 

They may be summarised as follows:— 

(1) A monopoly of the British market for the 
B.D.C. with a percentage share of foreign and 
Colonial markets; (2) the B.D.C. shall be able to draw 
on tho I.G. lot personnel and for information as to 
manufacturing and technical processes; (3) the I.G. . 


use other materials m conjunction with this one when . to reoeivnhalf the profits of the B.D.C. ; (4Hhe B.D.C 
a vreater ratii wa.Q reoiiirA/i Research on this _V ; , . - - 


a greater rate was required, 
aspect was still going on. 


THE BRITISH AND GERMAN DYESTUFFS 
INDUSTRIES 

By Prof. GILBERT T. MORGAN, O.B.E., D.Sc., F.R.S. 

The Editorial of Chemistry and Industry for 
February 1 refers to negotiations which have recently 
taken place between the British Dyestuffs Cor¬ 
poration (B.D.C.) and the German chemical com¬ 
bination known as the Interessen Gemeinschoft 
(I.G.) and the subject has been widely ventilated 
in the daily press during the lost three weeira, 
although so far no authorised version of the alleged 
agreement has been made public. Nevertheless, 
emvent rumours have already given rise to an 
extraordinary divergence of opinion as to the outcome 
of this new development. On one hand it is stated 
that the first overtures came from the magnates 
of the I.G., who had become genuinely alarmed at 
the rapid success of the British dye industry. Meetings 
began in 1921 and conferences have been held since 
in several continental capitals with the re^t that 
the Directors of the B.D.C. having mode clear their 
position of independence in respect of supplies of 
German dyes, have returned from Berlin bringing 
“ peace with honour ” together with an agreement 


which will increase the efficiency of the dyemaking s^e. 


to offer such dyes as it imports at world prices; (6) 
reparation. deliveries of dyes to cease. 

It is probably the second clause which will arouse 
the most acute feelings in the minds of chemical 
readers. The policy implied is by no means new; 
several of our pre-war colour makers had recourse to a 
personnel drawn from foreign sources. “ A German 
chemist with a process ” was tho favoured recipe, but 
the dye shortage of 1914 was the sequel to this easy¬ 
going dependence on alien aid. 

Before the reintroduotion of German chemists 
changes completely tho essentially national character 
of our dye-making undertakings it seems desirable 
to direct public attention again to the meritorious 
advances in tho manufacture of dyes and inter¬ 
mediates which have been accomplished in our 
dye factories durihg the post five years (w. The 
New Dyestuffs Industry of Great Britain, Chemistry 
and Industry, September 14, 1923). 

These remarkable achievements were a revelation 
to th(^ members of the Dyestuffs Development 
Committee of the Board of Trade who recently 
visited some twelve of the representative colour 
works of Great Britain. Two lines of improvement 
were ajmarent: the range and purity m dyes and 
intermemates were being increased, while the,'cost 
of production was being diminished rapidly as the 
result of further experience in the manufacture of 
these highly complicated chemical materials on a 


industry in this country. 

Less optimistic views are, howe*-' jMiiiby other 
interested parties. One section ; ;-'feyS users 
is becoming alarmed at the prospe^f l^^n Anglo- 
German monopoly controlling ta^ ■ Implies of 
essential colouring matters. The dy^akers outside 
the state-aided merger, who are also among the 
critics of the proposed aitangement, have not yet 
pilblished any official opinion but it is oWdus 
that their interests are gravely involved. 


Ik view of this striking demonstration of manu¬ 
facturing aptitude on the part of British chemists 
Die folfowing ertract from an article on “ A I^e 
^^mbine,” published by the Memchester Ovardtan 
bn Januaiy 25, must be regarded as misleading and 
veiy unfair to our colour chemists 

* its [the Dyestuffs Act] shelter we have 

tried with conspicuous ill success to foster an industiy' 
which Diows no signs of being able to staiid on its 


„ . own togs when the protection is withdrawn.” It is 

Whatever may be the fate of the agreement it * only Tight to add that in reply,fo a Upfrited pfofoat 
interestmg in view of the rappmhiimnt betwasapiu^l qdalifiCation of this aSM^n tTbs ipade' a 
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few (Jaya later M ite^arda the efforts of tha inde^n- 
dent dye makers.” The truth of the mtter is that 
no diswetion can be drawn^ between the chemists 
employed by “ independent dye makers ” and those 
on the staff of the B.P.C. lEtoth sections of British 
chemists have made good in. such a way as to astonish 
their best informed critios, the chemically trained 
chiefs of the 1.6. T^s Sipjcess of the Brtthm chemist 
furnishes at the same a reason for the German 
overtui^ and the* Only' possible justiffeatioh for the 
accommodating: attitude takmi hpr by^ the Board 
of the B.D.C. ' although hi certahi: contingencies, 
working arrangements with foreign manufactmers 
may bedesirama, as for instance one by which 
the Clayton ArdBne Co., althoiii^ iindeir Swiss 
inspiration, continues to em|>loy Bnglidi chemists 
ana operatives and to extend its plant for the manu¬ 
facture of dyes and intermediate in this country; 
yet it is yery doubtful whether, on the lines of the 
proTOsed agreement, the nomtechnieal directorate 
of the B.D.C. will be able to'maintain a position of 
independence in association with such past roasters 
of colour chemistry as the chemical dilators of the 
LG. 

If this foreboding is justified the outlook for the 
British synthetic colour industry is deplorable. 
For it should never be forgotten that the vital 
importance of this branch of applied chemistry 
lies not in its financial value but in its educational 
aspect. It is the only chemical trade which can 
offer on an extensive scale a training in industrial 
synthetic chemistry, the ramifications of which 
spread throughout the high grade industries subserv- .i 
ing the needs of modem civilisation. 

The great factories of the I.G. are industrial 
universities within which German chemists continue 
their vocational studies, thereby diverting their 
technical knowledge into profitable channels. Before 
the war her indigenous industry in coal tar products 
had endowed Geimany with the chemical hegemony 
of the civilised world. It remains to be seen whether 
the proposed agreement tvill retain for British colour 
chemistry “ a place in the sun.” 

The announcements in the press of this compact 
were accompanied in many instances by a flash of 
grim though probably unconscious humour. The 
German combine was repeatedly described as the 
Inter-Essen Gemeinschaft, a, timely reminder that 
German dye making is not entirely dissociated from 
the war-time activities of Messrs. Krupp. 


PULVERISED “ COALITE ” 

In considering the question of the use of pulverised 
fuel and the complete solution, as represented by the 
■ fjopulco ” patents, of the various problems, such as 
t he wear and tear on the brickwork, the cost of drying, 
iind pulverising, the slagging of the ash, , and the 
depreciation of the plant, it is interesting to note 
that pulverised “ Coalite ” oan be burnt by the 
Loptrleo system with equally remarkable results, 
imraely 8^9 Sent.? boiler pitot efficiency, in , 


addition te being superior to mechanical stoking in 
’many other directions. If the fuel is pulverised so 
that 90 per cent, will pass through a lOO-mesh screen 
(100 holes to the linear inch) and 05 per cent, through 
a 200-mesh screen, the contect with the air for oom- 
'bustion is so intimate that only 20 per cent, excess 
over the theoretical amount is required, and almost 
any oarbonaceous fuel can be burnt at the highest 
emoiehey, irrespective of the ash and the volatile 
matter. Thus, in the Ford plant at Dearborn, 
Detroit, blMt liimaoe gas, pulverised coal, coko-oven 
gas, pulverised coke, and oil are used with equal 
facility, although tlie normal fuel is 70 per cent, blast 
furnace gas and 30 per cent, pulverisw coal. 

“ Coalite,” which contains 8 per cent, of volatile 
matter, would of course be a particularly easy fuel 
to burn in a pulverised condition at the highest 
efficiency, especially because the modem hollow air¬ 
cooled brickwork combined with a very large furnace 
volume allows the most intense heat and the maximum 
radiant efficiency to bo maintained continuously for 
months without difScnlty. It will be remembered 
that “ Coalite ” is particularly efiftoient in this respect, 
and for ordinary solid fuels in the open homsohold fire, 
the radiant efficiency is approximately per cent. 
“ Coalite,” 36 ; coke, 30 ; semi-bituminous coal, 30. 
The great development in pulverised fuel-burning 
seems to be in fact only another argument for the 
wholesale low-temperature carbonisation of our coal, 
and the rapid extension of the ” Coalite ” process is 
coming at a very opportune time. 


MIDLAND JUNIOR GAS ASSOCIATION 

At the meeting on February 9, Mr. W. A. Twin(\ 
A.I.C., M.I.M.E. (sdpt. of Chemical Plant, Birming¬ 
ham Gas Dept.), gave an address on “ Chemical 
Engineering in Gas Works Practice.” 

In the course of the address he said he wa.s 
confident that in the future only those who were 
prepared to make a study of chemical engineering 
alongside their other training would be qualified 
as first-class gas engineers. This fact hsui been 
overlooked by those who had been framing the 
syllabus for training the gas eitgmecr. Many 
patents connected with the chemistry and physics 
of gas manufacture were unsuccessful in practice 
largely because the scientist was not an engineer, 
or the engineer was not a scientist. The friendliest 
feeling existed between the chemical and gas industries 
though from time to time the relations became 
strained. This was largely owing to the short¬ 
sighted policy of the chemical manufacturers that 
gas undertaldbngs were driven more and more into 
chemical manufacture owing to the high prices they 
were charged on oooasion for chemicals they required, 
or the low price offered for gas residuals. The 
speaker then discussed various improvements in 
gas-works practice, such as the use of waste heat 
from the retort house to distill the gas liquor, the 
removal of sjil^utettoff hydrp^n by improved 
. metlKi^tr ‘’f ammonia. 
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SOCIETY OF CHEMICAL INDUSTRY 
MEETING OF COUNCIL 

The monthly meeting of Council was held on 
February 8, 1924, Mr. E. V. Evans, and (subse¬ 
quently) Sir Wm. J. Pope, F.K.S., in the chair. The 
President was unfortunately absent on account of 
illness. 


Leonard Bequest Fond, into which all moneys 
shall be paid, including the income from the Tnik 
Ihmd. It was further decided that at next meeting 
of Council a scheme for oanying out the objeotsm 
the fund should be submitted for discussion. 

The next meeting will be held on Friday, March 14, 

■ 1924, at 2.30 p.m. 


The Council at its previous meeting decided to 
award the Messcl Medal for 1924 to the Rt. Hon. 
Vi.scount Lovorluilme, and the following cable had 
been received from him in reply ;— 

“ Profound thank# - distinguished honour Society 
Chemical Industry conferr^ and accept relying 
meml)erH will generously accept unworthy but 
smeerest efforts prove myself entitled their con¬ 
fidence.—Ixiverhulme. ’ ’ 

Intimation was made of the death on January 24 
of Mr. A. C. Flint, assistant secretary of the Chemical 
Engineering Group, and of the Institution of Chemical 
Engineers. It was agreed to send a letter of sym¬ 
pathy to his widow. 

It was decided to give a donation of £100 to the 
Library Fund of the Clicmical Society for the year 
1924. 

The financial arrangements that had been made 
for carrying on the work of the Bureau of Chemical 
Abstracts were reported to the Council and were 
approved. 

Reports of various committees of the Cotmcil 
nrre submitted; and twenty-one new members 
were elected : Home 15, Overseas 6. 

Dr. Geoffrey Martin and Dr. David Prentice 
were nominated as delegates from the Society to 
the International Cement Congress which is to bo 
held, under the auspices of the Institution of Struc¬ 
tural Engineers, at the International Building 
Exhibition, Olympia; London, on April 22 and 23. 

A preliminary announcement as to conditions 
and privileges of membership of the World Power 
Conference was laid on the table. 

It was reported that Mr. W. J. Leonard, a member 
of the Society, had by a codicil, dated August 19, 
1921, to his will, directed his trustees to pay to the 
Society the sum of £6000 as soon as a definite 
jchemo for the provision either by the Society 
w in conjunction with other chemical societies of 
i building and accommodation to form a Centra 
Institute and Club for Chemists has been decided 


FORTHCOMING EVENTS 

Feb. 15. SocuiiT or Chemical Industkv, South PFoles 
Section, in the Technical College, Swansea, at 
7.16. “ The Increased Application of Physical 
Metallurgy for purposes of Control.” By H. J. 
Williams, F.I.C., and L. Taverner, A.B.S.M., 

D. I.e. 

Feb. 16. Society ok Cbeuical Indcstky a-nb Institute 
OF Chemistby, Bristol and South-Western 
Counties Sections. Annual Dinner, to be held at 
the Royal Hotel, College Green, Bristol, at 
7 p.m. 

Feb. 18. Institution or Eleotbical Enginebbs, Savoy 
Place, W.C. 2, at 7 p.m. “ Electrical Develop¬ 
ment in France.” Discussion to be opened by 

E. M. Malek. 

Feb. 18. Institution of Chemical Enoinbebs, The 
Engineers’ Club, Coventry Street, W., at 8 p.m. 
“The Transport, Storage and Distribution of 
Hydrochloric Acid, with an Account of a Com¬ 
plete Modern Installation,” by D. M. Newitt, 
B.Sc. 

Feb. 19. Hull Chemical and Engineebinq Society, Hull 
Photographic Society’s Booms, Grey Street, 
Park Street, Hull, at 7.45 p.m. ” The Manu¬ 
facture and Testing of Portland Cement,” by 
Mias D. J. Butterfield. 

Feb. 20. Society of Chemical Industby, Nottingham 
Section, University College, Nottingham, at 
7,30 p.m. “A Note on the Estimation of 
Poisonous Metals in Gelatin for the U.S.A. Food 
Laws,” by S. R. Trotman, M.A.. “ The 
Weathering of Cotton and Wool, with Special 
Reference to the Action of Bacteria,” by R. W. 
Sutton, B.Sc. 

Feb. 20. Society of Glass Technology, Sheffield. 

“ Recent Advances in Pyrometry with Practical 
Demonstrations. ’ ’ 

1-eb. 20. Royal Society of Abts, W.C. 2, at 8 p.m. 
“ New Uses for Rubber,” by P. P. Burgess. 


apon and is being carried into effect, the decision of pcb. 21. The Chemical Society, Burlington House, 

the trustees as to whether such scheme has been Piccadilly, W. 1, at 8 p.m. (1) “ The Rotatory 

decided on and is being carried into effe^ or not Dispersive Power of Organic Compounds. Part 

to be final and binding upon the Societal In the’’V XI. Octyl Alcohol and Octyl Oxalate.” By 

meantime, the income from the ISniiat Fund M. Lowry and E. M. Richards. (2) “ Inves- 


will be paid yearly to the treasurer of me Society 
■or the general puiposes of the Society ,^ a period 
>f seven years from the time of the death 

Dr imtil before the expiration of such period a definite 
jcheme has been decided upon. Bat if at the 
jxpiration of such period of seven yearn no definite 
(cheme as aforesaid is being carried intb effect then 
he ’Trust Fund shall fail into and form part of the 
:e8tator’8 residuary estate. It was resolved; (1) 
Co express the thanks of the Co'uncil to Mr. Leonard’s 
nistees, and (2) to open a fond, to be called the 


V tigations on the Dependence of Rotatory Power 

on Chemical Constitution. Part XXII. Simple 
and Complex Rotatory Dispersion.” By H. 
Hunter. (3) “ The Rotatory Dispersive Power 
of Organic Compounds. Part XII. Borneol, 
Camphor, and Camphorquinone. Asymmetric 
Atoms and Asymmetric Molecules.” By T. M. 
Lowry and J. O. Cutter. (4) “ The Rotatory 
Dispersive Power of Organic Compounds. Part 
XIII. Halogen-derivatives of Camphor. 
Optical Superposition in the Camphor 
Series.” By T. M. Lowry and J. O. Cutter. 



171 


Feb. 15,1921 CHBMISTBY AND INDUSTRY 


BIRMINGHAM AND MIDLAND SECTION 

Dr. E. B. Mairted presided over the meeting held 
on February 5, when Mr. E. J. Lush, of the Technical 
Besearoh Works, London, read a p^r on “ Some 
Studies in the Emetics of Oil Hydrogenation,” 
Briefly describing a continuous process of hydro¬ 
genation, he showed by means of graphs that tem- 
jierature played an important part in the formation 
of iso-oleic acid, but that the pressure of the hydrogen 
was without apparent efleot on composition. The 
continuous process was, therefore, deemed suitable 
for measurements on the rate of hydrogenation with 
change of pressure. Charts were shown giving the 
experimental results for the effect of pressure on the 
rate of hydrogenation of cottonseed, palm kernel, 
coconut and groundnut oil. Except for coconut 
oil, the rate of hydrogenation was found to be 
approximately proportional to the square root of 
the pressure. This was further confirmed by main¬ 
taining a constant degree of hydrogenation (as 
measured by the iodine value of the oil) by a simul¬ 
taneous change of rate of flow of oil and pressure, 
■so that the two effects balance one another. A 
suggestion as to the cause of the difference in the 
effect of pressure in this and other processes was 
put forward for discussion. 

MONTREAL SECTION 

During the 1923-24 session most successful gather¬ 
ings have been hold since the inaugural meeting 
on October last. The Executive Committee of the 
Section had decided to secure greater publicity, 
and the co-operation of tho Press in bringing the 
importance of chemical industrial problems before 
the public. With this point in view, the chairman 
of the Programme Committee, Dr. A. R. MacLean, 
has been eminently successful in securing prominent 
speakers upon subjects that are of interest to the 
members of the seidion as well as to the public. 
Mr. W. B. Woodland, who has charge of publicity 
matters, very happily co-operated with Dr. MacLean, 
so that the season’s programme has been attractive 
in every respect. Good reports of the meetings 
have been published in the local papers. La Press 
i.s also giving good reports through the activity 
of the French Section, of which Prof. P. P. LeCointe 
is chairman. 

The winter’s programme to date has been:— 
October 29, 1923.—“ Serums,” by Mr. F. A, Bert. 
November 19, 1923.—“ Chemistry as a National 
.\ssct,” by Dr. C. T. Herty, of New York. 
December 17, 1923.—“ Nitrogen , Cycle,” by Dr. 
G. H. Baril; “ Food and Drug Control in Canada,” 
by Mr. Aime Valin, Dominion Analyst. January 21, 
1924.—“Forest Fire Prevention.” A symposium 
at which Mr. EUwood Wilson, Manager of Forestry 
Division of the Laurentide Co., and Mr. Robson 
Black, Manager of the Canadian Forest Association, 
were the cMef speakers. The speeches and dis¬ 
cussion were broadcasted from the Chemistry Build¬ 
ing of , the McGill University. 

At &e February meeting Mr. G. E. Saunders will 
speak on “ InfieptltkiiM Wid Eungioides.” 


CHEMICAL SOCIETY 

The President, Prof. W. P. Wynne, who occupied 
the Chair at an ordinary meeting held on ’Thursday, 
February 7, 1924, reminded Fellows that on 
February 28, at the Institution of Mechanical 
Engineers, Storey’s Gate, S.W. 1, Prof. J. Joly would 
deUver the Hugo Miiller Lecture, the subject being 
“ 'The distribution of the radioactive elements ui 
the rocks.” 

He further announced that the Bureau of Chemical 
Abstracts, in carrying out their policy of co-ordin¬ 
ating the production in this country of abstracts 
of papers in both pure and applied chemistry, had 
appointed Mr. T. F. Burton to be Chief Editor; 
abstracts in the various sections would also come 
under the review of Assistant Editors, as follows ;— 
Dr. H. M. Dawson (General and Physical), Mr. A. A. 
Eldridge (Inorganic and Analytical), Mr. W. E. 
Gamer (General and Physical), Mr. H. J. Page 
(Biochemistry), Dr. E. H. Rodd (Organic-aromatic), 
Mr. A. Shook (Applied), Dr. E. E. Turner (Organic- 
heterocyclic), and Dr. H. Wren (Organic-aliphatic). 
Mr. Greenaway’s unique experience would fortu¬ 
nately stiU be at tho disposal of the Bureau. 

'The follouing paper was read by Mr. W. F. K. W. 
Jones:— 

The activity of hydrogen ion in aqueous solutions of 

hydrofluoric acid. W. F. K. W. Jones and L. J. 

Hudleston. 

Thb e.m.f. of cells of the typo IL i HF | KCl (sat) 
HgCl I Hg have been measured with concentrations 
of the acid ranging from 0-030 to 1-55 N. From 
these measurements, assuming that the potential at 
the liquid junction has been annulled by the saturated 
potassium chloride solution, the activity of the 
hydrogen ion of the acid has been calculate at these 
concentrations, and tho results have been compared 
with the concentrations of tho hydrion calculate by 
Davies and Hudleston from experiments on conduc¬ 
tivity and transference number. The two sets of 
values amoe within the limits of experimental error 
up to 0-4N solution, after which the activity is found 
to be materially higher than the concentration. Tho 
question as to whether the discrepancy is genuine, 
or due to a potential difference at the liquid junction 
is left open. 

Mr. Jones agreed with Dr. Irvine Masson’s sugges¬ 
tion that it might be possible for mercury to find 
its way to the electrooe by diffusion through the 
platinum contact. 

Dr. N. V. Sidgwick then dealt with the substance 
of two papers:— 

The solubjilUy of the aminophenols. N. V. Sidgwick 

and B. K. Callow. 

Thb solubility-curves of tho isomeric aminophenols 
in water, and in benzene, were determined, and their 
volatilities were compared. Only the mefa- com¬ 
pound forms two layers with these solvents; -with 
water, the two-liquid system is metastable, and lies 
60° below the solid-liquid curve. The critical 
solutiott temperatures are: in water, ortho- (64°), 
tmta- il'V}, yfttnh. (26^; in benzene, ortho- (28°), 
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wiBto- (122-3°), para- (37°). Values in brackets are 
calculated from the slope of the solid-liquid ciurve. 
The volatilities are in tM order o > m> p. 

The aminophenols are abnormal, but tEeir abnor¬ 
mality is not of the usual type ; the meta compound 
is more soluble in water, and less soluble in benzene 
than would be expected. 

AbnormaX benzene derivatives. N. V. Sidgwick and 

K. K. Callow. 

This paper summarises and discusses the results 
of a series of investigations on this subject (T., 1915, 
107, 1202; 1920, 117, 389, 396; 1921, 119, 979, 
1001, 1013 ; 1922,121, 1844, 1863, 22,56, 2263, 2586 ; 
1923, 123, 2813, 2819; and the preceding paj»r). 
Abnormality (large dificrenccs between the isomerides 
in vapour pressure, and in solubility in the liqtud 
state) requires : (1) that there sliould bo two active 
substituents (such as Cl, NOj, OH, etc.) on 
the nucleus; (2) that one of these shoidd be: 
(a) OH ; (6) NHj or substituted NHj ; or (c) COjH. 
The nature of the abnormality is different in cases 
(o), (b) and (c). With (a) the phenols, the ortho- 
compound is always more volatile, more soluble in 
benzene, and loss soluble in water, than the meta- and 
para-, which resemble one another closely; that is. 
the ortho is far less polar (probably less associated), 
Comparison of the properties of normal and abnormal 
groups shows that the abnormality is mainly in the 
ortho-series. On combining these results with the 
cryoscopic work of Auwers (Z. phyaikal. Chem., 18, 
695,30, 300,42, 513), it appears that the introduction 
of an active group into a phenol (1) in the ortho- 
position, makes it highly non-polar (2) in the meta- 
and para- makes it rather more polar, while (3) if it 
is introduced into the solvent, then in this solvent, the 
para-compounds appear to be less associated. All 
those facts can bo explained by supjmsing that an 
active group is one which can co-ordinoto with the 
hydroxyl hydrogen. (1) In the ortho- position it will 
form a stable ring of the types I (with NO» CHO, 
COjH, COjR, etc.), and II (Avith Cl, OCHj, OH, etc.): 


/\- 


-H 
-C=0 


Jc 
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(2) In the meta- or para- positions it caimot do this, 
but will join to the hydroxyl of another i^leculo 
(though to a less extent) increasing the a.s 80 ciw|bn or 
polarity of the phenol. (3) In me solve pf^ E will 
co-ordinate with a m- or p-substituted sdunbhus 
diminishing its association. This explainj^PIpnon- 
polarity of the ortho- scries, and the a^^iUe of 
compounds of o-nitrophenol Avith anudjM, as well as 
the fact that in an o-p-di-eubstitidflf phenol the 
influence of the ortho- substitueii^^edominates. 
The behaAdour of the acids and shows many 

differences from that of the p^nofr, and from one 
another which we cannot expla^. The acids cannot 
form stable 6- and 6-ring compounds; the amines, 
though the formula admits of this, do not Seem to 


co-ordinate in this way unless, they are negatively 
substituted (ohloro- and nitwj-anilines). r 

Professor T. S. Moore referred to similar formuto 
which had been put forward by Hantesch, e^., in 
the case of ethyl sodioacetoaCetate. Mr. W. E. 
Gamer asked whether the differences in solubility 
extended to dinitro-oompounds. Mr. H. Hunter 
enquired Avhether, in the case of the sodium salt of 
o-nitrOphenol, Where a colour change was observed, 
oo-ordmation ought not to occur even more strongly. 
With reference to the neutral character of the methyl 
group. Dr. J. Kenyon cited the reduction of one or 
other of the nitro-groups of 2:4-dinitrotoluene by 
different reducing agents, and asked xtihother the 
facts harmonised with the postulation of ‘the ortho- 
compound being less polar. The Ptesidmt asked 
if the distance betiveen the nitro- and the p-hydroxyl 
group was greater than the distance between two 
molecules. 

Dr. Sidgwick, in reply, said that although Hantzsoh 
had suggested similar ring formation, their \iow was 
that thw should occur only in the' ortho-series, 
whereas the cKromoisomerism occurs also in the 
meia- and wm-serios. Internal salts, mentioned 
by Dr. P. May, could not be regarded as ring com- 
potmds, but as positive and negative ions forming 
part of the same molecule. According to the author’s 
results, a dinitrobenzene (having no hydrogen atom 
in a side chain) should be normal. In the co-ordiU'. 
ated ring the hydrogen [or metal] is joined by non- 
polar links ; if it is replaced by a metal, this may be 
ionised, destroying the ring and changing the colour. 
The difference in boiling point of 20° between o- and 
p-nitrotoluene suggested that there may be some 
co-ordination of the nitro-group to the hydrogen 
of the methyl group, which is knoAvn to be very 
mobile; this might explain the influence of the 
methyl group on the reducibility of the nitro-group. 
Dr. Sidgvrick was miaware of any X-ray measure¬ 
ments of these substances, but it was assumed that the 
nitro-group of one molecule could get as near to the 
Iwdroxyl group of another as the OH- is to the 
NO,- in o-nitrophenol. 

Professor J. C. Philip discussed:— 

The conductivity and ionisation of solutions of potassium 

iodide in nitromethane. Hy J. C. Philip and H. B. 

Oakley. 

Much yet remains to be done in the investigation 
of the electrical properties of non-aqueous .solutions. 
The present woik is a study, for a given solute in a 
given solvent, of the bearing of the three factors— 
(a) temperature; (6) viscosity ; (c) cono^tration— 
;«on conductiArity and ionisation. Thb' solutions 
examined were those of potassium iodide in nitro¬ 
methane at dilutions up to V=10,000 . and over the 
tciUperature range 0-85°. In work qn the conduc¬ 
tivity of non-aqueous solutions niuch Uncertainty 
arises in Connexion Avith the evaluation of A« and 
large discrepancies exist between ^e figures reached 
by different investigators. One, method' of extra¬ 
polation much used hitherto is-based on the.,, cube 
root formula' A«-^A=«Vc (t^mpare, JPhilip'and 
Ooiwtmtub 7.. 1261]^ 





p !■ .1^ VSTRY ■■ 


tape? iodiwte that' 
the fln^ Yelattenshi|» betwe^ tl»^^va,S>' 

^ VftiifJ . !^o luffbost djdutibiis Aa ^ 

ySfi A* W 

value of Aw iQi: tjta . yawoUB teuuK^tum bv Wanh^ 

buTO^, me^4 W. 4##. S m W ' 

actum ,.latr at extreme dilutiona; From tbo 
tki”^ obtained in thiB W^^ the vafeies^of a 

thfr degree^ef mnisattcm^ have been Tforl»d put far 

markedlv w fo^d that a decreases 

O” t^/76 it ’ 1 dnmjjjshes,^ at 

..*'•^9 at 85 . Measittemeatt «£ the viscositv « 

tio™*^ those at which ooridmitivity dettoaiS. 

A ** ^ toiiiid, that-the vaJunf 

Aw increa^ ■^th rising tefiiperiture in almost 

ft proportion to thA fliiiri{4>Ar 
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exapt TOoportioii to the fluidity: The "value hTthe 
product A«-xij is 0-76 at 0° and a-73 at 86°, 


m tbe ,anhy4i-ous form is 
mono^nln onantjotropio Smodiflcations— 

r^noe^c and rhombic—although it is only above 
5^ tW rhombic variety is the stable ^ne. 
^r the whole range of temperature—Un to 86®— 
WOT which detwmmations were made t^e rhrwnM» 
form waafound t6 be the morfsoK 

i^- G. Si Gibson maitioned that he had obsfirv«H 

f®rm^ supersaturated solutions. It was 
po^le t^t the extreme instability of the hydrat^ 

“ connected wit|[ their 
bydrated forms being the 


I-XIJ 

said that in recent work on' 
Sr^«L General Hartley’s 

formula was found to 
Mid, the cube root formula did not hold and 

Woburn 8 formula gave different results. ’ 

7 ^be cube root formula 

y useless for practical purposes; it was 
tioM ** “i^estoate the matter iHiigher dilu- 
tions. The correction for the cohduotivitv of the 
Sn?® dilution employed wm about 

Professor Philip also gave an account of work on :— 
Th«^lMity oj anilinemlphonic acids. By A. 0 
Phihp and B. 8. Ciolbome. . ' 

bromoanilirieaulphonie acids are 
^^^^rised by extreme readiness to separate 
Mueous solutions in . unstable imms, 
cufjsn some instances are sufficiently persistent 
determination of their solubility at a 
temperatures The stability relationships 
have been studied on thero 
-I® aud -w-sulphonie acids and p-bro- 

moamlme- o- and -m-sulphonlo acids, wbilst a few 
have been made on the behaviour of the 
corresMnding ^-chloroanilinesulphonic acids. Per- 
na^ the most mteresting case under investigation is 
that of 7)-bromoaiulme-w-8uIphonic acid. When this 
compound separates from aqueous solution, either on 
I ®£«tiom saturated at a higher tempcia. 
tme, or by the addition of mineral acid to a solution 
of Its s^um salt, it yields a felted mass of crystals of 

corinliil ““fobydrate. When the separation is 
wmplete, the containing vessel can be inverted 

stw?* On standing, the ^ 

if"f *be»^efore less soluble arSydrous acid 
of nuclear points, and 
“ ultimately replaced by a smaU 
quantity compact crystals at the bottom of the 
u observed resemble those 

described^ by Ghattaway fw the. production and 
traiisfarm^OT.of the l»l^ Bfexahyife^ of calcittm K, 


pr. T. A. HOTity described experiments on:_ 

^^Cumicnof nUrohydroxf/benzaldefwdes. By T A 
Henry and.T. M. Sharp. «yj..A. 

Thx mer^ derivative of m-hydroxybenzalde. 
hyde previously described {T. 1922, 121, 1066) is 

MW shown to be 2-acetoxymerouri-3.hydroxybenzalde. 

: CH3.CO.O.Hg.O*H,(OH).CHO. 

ewn mercurate 

even on boding in solution with mercuric 
Mctate for _ three weeks. Under similar*^ con- 

te'Stwn''5 mercurates 

by the conversiCn of the 
into 6.iodo-3-nitro-4- 
‘be action of iodine, 
hvdes all 2-nitro-3-hydroxybonzalde- 

®nd di- mercurated com- 
separated by fractional crys- 
t^tion from appropnate fatty acids, the only 
media in wtech they are conveniently soluble. Thev 
react with lodme in potassium iodide, forming iodo- 
coi^imds in which iodine has replaced ^rcurv 

contrary, shows abnormal behaviour with them. 

k j^'^y‘boxydimercuri-6-nitro-3-hy- 
evpccted 2:4-dibromo.6- 
. ^^‘‘^byde, the latter is also 
S. fi ®r®^ ®9% ‘‘y ‘be action of bromine 
^meroura^l derivatives of the 4.nitro- and 
2.nitro-3;hydroxybenzaldehyde8. Of the possible 
ax^anations pf these latter results: (1) tLt the 
st^mg materials were mipure; (2) that the original 
compounds arc, not xorrectly represented by“tho 
termuhe assigned to ^em; or (3) that a re-arJange- 
ment of groups within the molecule takes plaL 
mTOlv^ the migration of a nitro-group from an 
ortAo- to a pora. position with respect to the hydroxvl 
group..the th^ is shown to be the only one tenable 
of bactericidal trials with (the mercury 
compounds ore summarised. '■ ^ 

M' gave some additional details 

^S?S';W®i*nddeiM!6 on which the conclusion that 
»^!a'«^)^;:|Vas„|)a8ed. . 
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ROYAL MICROSCOPICAL SOCIETY 

Sir Robert A. Hadfield, Bart., P.E.S., presided 
at a meeting of the Industrial Applications Section 
on January 23, and, in the course of his address, 
gave the Society a cordial invitation to visit the 
laboratory at his works in Sheffield. It was largely 
through the efforts of the microscopist, he said, 
that they had been able to fathom, at any rate to 
some better extent than previously, the mysteries 
of the many combinations or compounds formed 
in aUoys of iron with other elements. He believed 
this country would continue to hold its own in this 
branch of science, provided the same energy was 
displayed as during and since the war. He hoped 
that the Society would extend its influence in the 
various districts where the study of metallurgy 
was so necessary. One point which had very much 
interested him with regard to the microstructure of 
steel was a fuller and more careful stuc^ of the efiects 
produced on the physical properties of various kinds 
of steel by what might be termed “ cold treatments ” 
in contradistinction with “ heat treatments,” but 
which did not bring chemical action into play. 
A comparatively new competitor was coming into 
the field wliich in one sense might be thought to 
supplant the work of the microscopist and the 
metallographer. He referred to X-ray analysis 
of metds. But there was stiU ample room in these 
branches of research for further and supplementary 
work. It was impossible to prophesy the extent 
to which X-rays would be used in the future, but 
a great advance in research was inevitable. 

Captain J. W. Bampfylde, A.R.S.M., P.R.P.S., 
read a communication on “ Some Failures in Steel 
as Revealed by the Microscope and Recorded by 
Photograx)hy.” The main lines of research employed 
in the investigation of failures in steel were chemical 
analysis, physical tests, macroscopical and micro- 
scoxjical examinations. The object of the communi¬ 
cation was to show that the last two named were 
most important factors in such examinations, and 
that much evhience might bo brought to light by 
using the microscope, the attainment of which might 
otherwise be almost impossible. On account of 
the fact that macroscopical and microscopical 
work were so closely interwoven, a few of the methods 
employed in the former were briefly described. 
Three cases of failure in railway material were dealt 
with and the manner in which their causes were 
investigated by the above methods were described. 
In conclusion, a new form of metallurgical objective 
in which oblitjuc light from all sides was employed 
was discuasod. 'Phis was made possible even with 
high-power objectives such as the 2 mm. oRimmer- 
sion. Photomicrographs taken with these OD}j6ctives 
were shown. 

Mr. H. B. Milner, M.A., A.M.I.P.T., reat^®aper 
on “ The Use of the Microscope in the Pp^leum 
Industry.” The wonderful strides made in the 
evolution of the petroleum industry had provided 
one of the most fascinating romances of modem 
commerce, particularly if the position to-day was 
compared with that of, say, fifteen years ago. To 
a large extent this rapid progress had been 
the result of development in the technique of pro¬ 


duction and refining, and in both branches micro¬ 
scopy had played an important part. Production 
implied, apart from drilling and engineering oper¬ 
ations on an oilfield, all the geological work essential 
to the ex}>loration and location of oU-bearing territory 
and had come to be more and more dependent on the 
precise methods of micropalaeontolbgy and micro- 
petrology, especially the latter. Similarly the micro¬ 
scopical investigation of imprecated (bitumenised) 
rocks was of great practical impo*^n®®- On the 
refining side the microscope was being employed in 
a number of specialised operations includmg those 
concerned with deoolorisation of oil and the use of 
certain filters such as fuller’s earth, “ floridin,” 
charcoal and bauxite, whilst a study of oil-films and 
oil-blending was greatly facilitated by the micro¬ 
scope. Lubricants and greases, including graphite 
lubrication, presented a variety of practical problems 
of both manufacture and use, e.g., in connexion with 
fibre and other “ loaded ” greases; these were 
more readily solved by means of the mioroscoiie 
than in any other way, as was the case wnth problems 
arising from the jiroduction of other impregnated 
textile materials used for roofing, insulation and 
sheathing purposes. Asphaltic rubber and asphaltic 
cement were two further commodities whose manu¬ 
facture and use gave rise to difficulties often met 
satisfactorily by microscopical enquiry. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE 

The Annual Distribution of Prizes at the Sir John 
Cass Technical Institute was held on .January 30, 
1924, when the prizes and certificates were distributed 
by Sir W. H. Bragg, K.B.E., F.R.S., Director of the 
Royal Institution. 

The Chairman of the Governing Body, the Rev. 
J. F. Marr, M.A., in giving a summary of the work 
of the Institute, stated that an outstanding character¬ 
istic of the past session had been the earnestness of 
the students and the regularity of their attendance. 
The work done had undoubtedly been of great value 
to the students, and through them to the industries 
with which they were associated. Altogether, 41 
studimts had been successful at the examinations 
of London University, five having obtained the 
degree of M.Sc. by research carried out at the Insti¬ 
tute. Twenty-two students had been engaged in 
research work during the session and 17 original 
investigations had been published, bringing the total 
number of papers issued from the Institute to 137. 

Following the distribution of the awards. Sir 
William Bragg delivered an address on “ Research 
Work and Its Apx>lications.” The address ' was 
devoted jjarticularly to the nature and objects of 
research. Emi^hasis was laid on the new era of 
research work marked by munificent gifts such as 
those of Sir Alfred Yarrow to the Royal Society, of 
the Rockefeller Trustees to University College, and 
by the stimulus given by the Department of Scientific 
and Industrial Research. Research work, it was 
pointed out, brought out self-reliance, the fjujulty of 
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selection and iwlgQi^t'cf evki^t^/and'^BV^^ PicdotOEt . The more modem appHoatjons of the 

soimd study Of {oofTKAis investigations. Ilie yaraable platinotype and carbon printing processes were 
faculty of selection was one of tijte most importam! reviewed, and the address concluded with a brief 
lessons to be learnt in odnneidon with m^earch. A r^erenCe to colour photography, 
good lesearoh stu(fent was lifcmed .to a fee whieh, , 
on a match befam put to it burned wtthont being V ^ ^ ^ 

touched again. The SOCIETY OF PUBLIC ANALYSTS 

try to con^noe oth«n the vnliie <d his w<ah, but 

leave them to disoOv^ thW themselves. Those who The Annual General Meeting was held at the 
devoted their time to research were always homng to Themioal Society's Rooms, Burlington House, on 
add something to human knowledge and to human Febraary 6, when the president, Mr. P. A. ElUs 
interest. It waO our duty and our gain alwa^ to Richards, delivered his annual address. The foDow- 
explore and the spirit of research therefore was some- mg were elected as Officers and Council for the 
tlung which we should try to foster’and incorporate ensuing . year :— President: G. Rudd Thompson, 
in the nation’s life. C oncl uding, Sir William Bragg Pasl-PrmienU (Serving on the Council): Leonard 
said that research was not a rel^on, but the act m Arohbutt, A. Chaston Clmpman, Bernard Dyer, 
one. It implied a certain f«^h in the beauty and tlm . Otto Hehner, P. A. Ellis Richards, Alfred Smetham, 
purpose of the Universe; that wlmtever there is in' ^E. W. Voeloker, and J. Augustus Voeicker. Vice- 
the ■world was really meant for us to see if only we Presidents: S.- E. Burford, P. H. Carr, and A. More, 
can Bee it. Hem. Treasurer: Edward Hinks. Hem. Secretary; 

E. Richards Bolton, Assist. Hm. Sec.: R. G. 


BIRMINGHAM UNIVERSITY CHEMICAL 
SOCIETY 


iPelly. Other Members of Ccmneil: P. W. P. Amaud- 
H. Ballantyne, E. T. Bre-wis, R. 'T. Colgate, R. L. 
Collett, j. C. Drummond, 8. Elliott, E. M. Hawkins, 


“ The Chemistry of the Photographic Plate ” was 
the subject of the Presidential Address delivered by 
Prof. O. T. Morgan, P.B.S., on January 21. There 
was a large attendance of graduates, research workers 
and science students. In an historical introduction 
to the photochemistry of silver salts, Prof. Morgan 
referred to the early experiments made by Fabricius 
(155(5), Scheele (1777), and by Wedgwood and Davy 
on the action of light on the silver halides (1800- 
1802). The production of a permanent picture was 
achieved by. J. N. Niepce (1813), who noticed that 
light rendered insoluble the bitumen of Judea, 
whereas the unexposed portion was removed by 
organic solvents. Daguerre (1835) introduced the 
method w'hich still bears his name, Daguerrotype. 
This now obsolete process, which was practised for 
nearly twenty years, resembled the modern processes 
in being dependent on t he formation of a latent imago, 
which, in this cose, was developed by mercury. The 
di.scoveries by Talbot and Herschel (1839) led to the 
improved Calotype or Talbotypo process (1841), a 
procedure which involved the use of sensitisers and 
developers. Herschel’s contributions were of funda¬ 
mental importance, and included the employment of 
hyposulphite (thiosulphate) for fixing, and the 
discovery of the blue print and platinotype processes. 
The wet-plate collodion process discovered by Scott 
Archer (1851) had a considerable vogue until super- 
•seded by the dry plate or emulsion process introduced 
l)y Maddox (1871) and improved by Wratten (1876). 
The action of light on the silver halides was discussed 
with special reference to current hypotheses concern¬ 
ing the nature of the latent image. A practical 
(leraonstration was given of the chemical changes 
involved in the use of sensitisers and developers. 
Reference was made to the chemical constitution of 
organic developers and of the synthetic dyes cm- 
jiloyed in the production of panchromatic plates. 
The chemical processes involved in fixing, intensifying, 
printing and toning were also explained by means of 
specially-devised experiments carried out by Mr. 


H. F. E. Hulton, A. B. Parkes, A. R. Tankard, and 
J. P. Tocher. 

Mr. C. Ainsworth Mitchell, M.A., then read a paper 
on “ Osmium Tetroxide as a Reagent for the Estima¬ 
tion of Tamiins and their Derivatives.” Osmium 
tetroxide (the osmio acid of the microscopists) can 
be used as a sensitive reagent for tannins and their 
derivatives, being capable of detoctir^;, e.g., 1 part 
of gallic acid in 3,000,(XX). The coloration rangra 
from red-violet in dilute solutions to violet-black in 
concentrated solutions. Unlike the author’s ferrous 
tartrate reagent, ■ osmium tetroxide gives similar 
colorations with both the pyrogallol and catechol 
tannins. For quantitative work the ordinary 1 per 
cent, microscopic stain is diluted with 10 parts of 
water and a solution of 0-1 g. of pure pyrogallol, 
catechol, or gallic acid is used as the standard. 
The colorations produced by catechol and pyrogallol 
are relatively proportional to their molecular 'weights 
and the same relationship applies to the colorations 
given by protocatechuic acid and catechol, but gallic 
acid gives a relatively more intense coloration than 
pyrogallol. The method affords a convenient means 
of estimating the pyrogallol and catechol tannins 
together, in terras of catechol, pyrogallol, or gallic 
acid, and it has been applied to the analysis of various 
products such as extracts of wood, commercial saw¬ 
dust intended for curing fish, coffee, and hops. 

Apparatus for fat extraction and solvent re- 
oovery was demonstrated by Mr. S. A. de Lacy, A.I.C’. 
The apparatus'consists of an extraction vessel with a 
three-holed stopper, one hole for the special key 
device, one for the attached condenser, and one for 
the tube to lead away the vawurs of distilled solvent. 
The material to be extracted is suspended in a con¬ 
tainer supported in the extraction vessel, and the 
key device can be operated from the outside to close 
eiuier the epening to the condenser or to the side 
tube, in turn. ®iia device is essentially a thick 
circular rod attached to an oval platform with a drip 
point igpjeoting from the lower surface. 
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ACAD^MIE DES SCIENCES 

On January 21, Pipof.-Le Chatelier presented a 
paper by Monaieur Le Beau on the di^Uation of 
coal. PrevioMly Monsieur Le Beau had shown 
that when distilling anthracite a large quantity of' 
hydrogen was given off. The present tvork related 
to gtM coals containing from 30 to 36 per cent, of' 
volatile matter. By carefully fractionating th« 
distillate he has found that hydrogen and the higher ’ 
hottiologues of methane are of more importance as 
constituents of gas than was thought. Thus, the, 
higher homologues of methane may be present to. 
the extent of 10 per cent. These differences were 
ascribed to the fact that formerly aU the compounds 
of the saturated series were generally estimated as 
methane, which was thus given too much importance. 

Monsieur C. H. Lallemand presented a note by 
Monsieur Bochet who attempted to show that the 
theoretical argument which led Van der Waals to 
enunciate the law of “ The Corresponding States 
of Fluid,” lacked a sound basis. Bochet claims 
that by comparing the properties of water and of 
oarbomo acid differences are found which are incom¬ 
patible with the truth of the law. 

During the meeting on January 28, Monsieur B^al 
communicated the results of a study by Monsieur 
Preundler, on “The Iodine Content of Algae,” a 
study not merely of theoretical interest, but which 
may lead to an mcrease in the production of iodine. 
When estimating the iodine in Laminaria by various 
methods, Moimieur Freundler found that the element 
was present in greater amount when the alg® had 
been kept in the dark, or immersed in a saline solution. 
By combining these two factors the yield of iodine 
was almost doubled. Monsieur Gentil gave some new 
information on the magnetic anomalies observed by 
Prof. Lazarev in the Koursh region of Russia. 

SOCIEtE DE CHIMIE INDUSTRIELLE 

On January 30, the Metallurgical and Mineral 
Industry Group heard, under the chairmanship of 
Mr. GaU, a paper by Mr. Boutigny on “ Alumino- 
thermy.” Alter discussing the important part played 
by electric energy in the heavy chemical industry, 
Mr. Gall showed how the electrol 3 ftio soda process 
had become the necessary ally of the ammonia 
process in order to compete with the Leblanc process, 
which consumed so much coal. He then discussed 
aluminothermy and pointed out how great a heat 
arose from the combustion' of aluminium, owing to 
its great affimty for oxygen. Under certain thermo¬ 
electric conditions aluminium would reduce metallic 
oiddes to form alumina, freeing the metal and liber¬ 
ating a great amount of heat in yields sufficient for 
industrial purposes. ,;The state of division of the 
mixture of mqiid&B^oxide and aluminium powder 
was an impc -’ -etpr, which might increase or 
moderate tKy. ■ the reaction. In practice 
the state of dm 8 .^:::'?iiras designed to enable the 
operation to be oawcd out with safety. The most 
important reaotiem was_that of iron oxide F,Oa-f Al,= 
Fej-f A 1 j 03 - 1-182 calories, a reaction which found 
numerous applications in welding. Other reactions 


rD-.iSDVsia^,;.. 

of less indtsr^ w«t«'l«ot irii^at i^ti^ 

and found applioation in metallurgy whSi met^ 
from carbon were necessary; Ih thki fi(^d‘ alum^ 
thermy .competed with the electric furnaoer and the 
special steels containing ohromliun niok^ and titani 
lum were the proof. An interas^ng field of teseaxch 
lay open for mummothermy, a field fimt discovered 
by .l^issan and realised by Goldschmidt, i 

THE BRITISH SCHQQt OF MALTING AND 

The annual dinner, of i^js Schid was liiew oh 
^hruory. 9, at the Midland Hotd, -BirmiheWm. 
The company included about forty. Rreaessor 
Arthur R. Ling bccupied the chair. .. 

The usual loyal to^ts having berati duly honour^', 
^. Walter Scott proposed the chairman and the 
Brewing School. In course of a humorous 
speech he said that his toast could be dWiled into 
two parts, the animate" and the inanhnate,; 'He 
Teferr^ to the falling off in the numbers attehdjng 
the dinner and suggested that the. company should^ 
consider what steps cOuld be taken to revive its 
interest. Profesror Ling said that it was to be 
regretted that neither Mr. Butler, hfr- Field (the 
Hxternal Examiner) or any other, member of the 
board of management was present. Ho was pleased 
to say that the School was progressing favourably 
and that a comparatively large, amount of research 
Work was being turned out. During the past session 
there had been published from the department ten 
papers. They had to thank Mr. H. E. Field for 
presenting the School with a jmtentiometer, whereby 
the concentration of hydrog^ ions could be 
measured. . This was one of the factors which 
would probably be found of great utility in the 
future in deciding the stability of beer. 

Mr. F. J. Paton, one of the honorary secretaries, 
in proposing the past students, said that he welcomed 
the past student to the dinner as it was essential 
that the Brewipg School as a whole should be able 
to m^t together. AU its students had a common 
tradition and this constituted a strong tie between 
the past and present students. Mr. W, E. Showell 
replied. 

The toast of the present students was given by 
Mr. F. A. Smith and replied to by Mr. W. 8 . Shaw 
in the absence of one of the honorary secretaries, 
Mr. S. N. Yeomans. 

The Chairman then proposed a vote of thanks 
to the honorary secretaries for organising the 
dinner. 

After the dinner the company became an informal 
committee, and the question was discussed as to 
what steps should he taken to induce a larger 
number of' past students to attend the dimer. 
Among other things the point was raised as to 
whether it would be preferable to hold' the dinner 
in London instead of in Birmingham and ultimately 
it was decided, at any rate for the next year, to 
continue to hold the dinner in Birmingham. A 
large committee, representative oi past students 
in various districts, was then foraiM, Ito. S; Baine 
Being appointed secretary, 
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J>VAiN^' ^R0019 i OF./jPAjpefes 

^ lof^' ft 


t^ies & uaeM d&o^shi^y 
have beert 

%e |lt 

I in'all cases 

but i suMest^a^?fo|feif4i 
cOTWiderag)h^(4 tltt Co»i|w mej»^ the ai^thoi- 
of a papet to bo read before any section »£ the Soo^v 
comdew^hia coromuitucotloti of stjfliolent irojxHtanc/ 
he should s^iidt; the nionu^ript to fils to 
mttee m sufflciOnt time to ttHm their^cSS^f 
It, aad also ed its eoooptariee by thTpSatto, 

Co^itteea^the IditOT. ; If ac^ted for.p^Hoa- 
tion it could bo sot ujp atonoe and a sufficient number 
of galley proofs provided at bomparativelv^^ttle 
extra ooSt, a^ these should be avaitoblo On request 
by any member desiihig them. *'■■ v- ' r,--.. 

I wonU further suggest that the discussion of- 
not be confined to the occasion on 
winch it 18 read, but contmued by both oral and 

ibo*W-“^“**^**°*“ a* subsequent meetings of- 
he Section. This would, I am sure, lead to a much 
better di^ussion, and would bring to our notice 
ofewise omitted. To complete the 
scheme it -would, of course, be necessary that the 
diwussion, if bearmg on the subject, should be 
published m full. In your interestmg paragraph in 
the last issue you rightly say that the reading of 
papers to one another can be overdone. It hotn can 
ana IS but good discussions or debates on useful 

productive of 

c-ood, both to the debaters and listeners. 

i .tn ♦^i***ij ’ j* “'‘y found to venti- 

l.ito this idea, and, if possible, to adopt it with such 
modihoations as the Council, in its^wisdom, may 
■ onsider advisable.—I am. Sir, etc., ^ 


„^Ainmigs^fe 

made of the baronetcies oqnferred on 
rendered to the l&perial 
Technology, and oir Mr. 

to be held 

to W Eqoms^ the Chei^al Society on February. 
® g -”>- >;?Pnfirpal A. P. laurie will put forward 
I i* theory of valency 

Is?* ? Is? atom which he has recently 

v wOl be illiistiuted by lantern 

®“obemih, who was recently 
appointed an officer of the LmIou of Honour, 

Industries 

V' the Union are MM, 

ition ^uure, and Bezanjon, vice-presi- 

treasurer ; M. Saunier, assistant 
treasurer; ^ ^ashe, Guieu, Le Play, Thesmar, 

^HuiUard, Etienne, Binoche, 
iiuset and Herr, members of council. 


P^m Paris the deaths are announced of Monsieur 

®t the Soctotd des 
Ingemeurs Cmls, and Monsiehr Lavaurs, formerly 
managmg director of the Cic. des Mines de Courri^res. 

Prof. George Quincke, described as the nestor of 
^man physicists, and professor of physics af 
HeidelWg untd 1907^, has Sied at the age of nmety. 

^rmany include the names of 
E. Dieckhoff, director of the Qualitative and 
Ph^Meutical ^vision of the Chemical Institute 
of Karlsrohr; Th. Melzbach, director of the paper 
f^tory of that name; and Dr. L. Sohroeder, dirwtor 
ot the Accumulatorenfabrik A.-G. 

Szilagyi, professor at the Budapest 
technical Hoohschule, who died recently at the 
ago of Sixty-four, had done valuable work on the 
scientific coptrol of the alcohol industry. 


Chemical Industry Club, 

2, Whitehall Court, S W 1 
Februarj ’-.% 1924 


W. H. Coleman 


PERSONAL AND OTHER NOTES 

■^?^y,^ .deliver the Hugo MfiUer lecture 
of the Chenncal ^lety on February 28, at 8 nm 

ytoroy? Gato^S^W*^*^’'^ Mechanical Engin^eers,’ 
Prof. Q._H._ Hardy has been elected president of the 

w. 


SOUTH AFRICA 

Discovery of Platinum in the Waferberg District 

dif every of platinum in lode form in 
the Waterberg District of the Transvaal has aroused 
a good d^ of intent on account of the unique 
^it to the Union economic possibatties 

To date, 99 Mr cent, of the world’s output of the 
platmum ^metals has been recovered from alluvial 
pfao6rs, toe . principal deposits being in the Central 
Urals m Russia, where toe pre-eminent matrix of toe 
platinum is dunite, an uitrabasic rock eonsistinc 
essentolly of olivine and chromite. The minor 
deposits of platinum metels in the other parts of the 
world are almost whoUy in rocks of a basic or ultra- 
b^o t^, or In placers derived from toe weatherinit 
of such rocks. It is interesting to note that there 
appeare to be a distmet relationship between platinum 
and ni^el or chromite, mid that in the sm^ttoj! of 
* ■®®?P®‘' ^ Sudbury toe matte to 1916 

^,000oz. of platinum and 

4)AiG'. iSlmfil^'niP 4^nTn’na.n4aa o-fa+.Aci 
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however, that the recovery of platinum metals was 
only 8 per cent, of the total contained in the matte. 
In Southom Africa the occurrence of platinum metals 
(apart from the osmiridium in the Rand banket) has 
been noted in a dyke of norite in the Gwelo District 
of Rhodesia and in the Somabnia (Rhodesia) diamond¬ 
bearing gravels. In the Cape Province, platinum is 
known to exist in the copper-nickel ores of the 
Insizwa Range. In the Transvaal, chromite ores in 
Rustenburg and Lydenburg contain traces of 
platinum, and its presence has also been known in 
the norites of the Northern Transvaal. 

Platinum in vein material of an acid type has been 
recorded at a few isolated places only, but except for 
one occurrence in Nevada, these finds were of very 
small extent, and only of academic interest. It is 
evident that the recent discovery in the Transvaal of 
platinum in a quartz lode in acid country rock 
extending over a considerable distance is quite 
unique. The lo<le is in the Waterberg District, about 
100 to 110 miles north of Pretoria, and consists of a 
brecciated quartz filling with angular inclusions of 
felsite. Up to the present no particular type of lode 
matter has been found to carry platinoid values. 
The lode itself varies in width from one to 80 feet. 
Active prospecting in two areas showed platinum in 
the outcrop. At “ DOornhoek ” the lode was found 
to be 30 feet wide, but the values so far have been 
very low'. At “ Rietfontein,” howwer, where the 
• lode can be traced continuously for 3000 yards, the 
outcrop has been trenched and partly stripj)ed for a 
distance of about 400 yards along the strike, the 
average content of platinum metals being 23-3 dwts. 
over 54 in. in width. The platinum in the ore is 
generally very fine, though nuggety pieces are seen. 
— {J. Chem. Mel. and Min. Soc-. S. Africa, Sept., 1923.) 

GENERAL 

The Mass-Spectnim of Indium 

In a letter to Nature of February 9, Dr. F. W. 
Aston states that he has examined the piass rays of 
indium (at No. 49, At. \Vt. 114-8), using an anode 
containing the fluoride, and found that the mass- 
spectrum of the element showed only one line at 115. 
This, measured again-st 1*“^ and bs‘’“ showed no 
deviation from the whole-number rule. Its intensity 
was insufficient to rule out the jmssibUity of a small 
percentage of a second isotope, but, in the absence 
of evidence on tliis ];x)int. Dr. Aston considers 
that indium is best regarded as a simple element 
of mass number 115, as predicted by Russell. This, 
states Dr. Aston, was “ the only 8ucc(«8 worth 
recording,” owing partly to the capricious behaviour 
of the apparatus for producing accelerated cathode 
rays, and partly to the unfavourable properties of 
the elements remaining to be analysed. 

Metallurgy In Luxemburg , 

The production of iron and steel in Luxemburg 
has risen from 1,686,700 tons, and 1,394,1031., 
respectively, in 1922, to 1,406,666 t. and 1,197,739 t., 
in 1923. By far the laroer proportion is produced 
by the Thomas process, Martin steel and electric steel 
being still limits in quantity. . 


review; 

IsTDtrsTBUi- Aloohol. By J. 6. McIntosh. Seeemd 
edition, revised and enlarged. By H. B. Stocks, 
F.I.e. Pp. a^«+400. London: Scott, Chreen- 
iDood and Son, 1923. Price 12s, Gd. net. 

The first edition of this book appealed in 1907, 
and the present volume is pr^tically the same book, 
with the addition of three short chapters dealing with 
alternative sources of alcohol which have beeli ojiened , 
up in recent years, together with Various other 
additions, but few corrections.' The 'revi^ would 
have been well advised to rewrite mitirely the older 
portions of the book. However accurately it may 
have represented Ckmtinental distillery practice of 
thirty or forty years ago, it is now sd out of date as 
to be of little more than historical interest. In the 
sections dealing with the fermentation of beets, 
grain, molasses, wine, etc., and the distillation and 
rectification of alcohol, many passages bear evidence 
of literal translation from standard French works of 
the latter part of last century, and the frequent 
ocourrenco of such terms as “ phlegm,” “ retroma- 
dation,” “ leaven,” to say nothmg of ” sodio ethyl¬ 
ate,” “ oenanthic vapours,” etc., emphasises the 
archaic character of the work. Few of the alcohol 
lighting and heating appliances figui-od in Chap¬ 
ter XIV are now to be found outside museum.s, and 
the statistics relating to the production of alcohol 
are, with few exceptions, carried no further than 1912. 
The language of the author is often obscure, and m 
places quaint. Wo road “ There are tlrree principal 
classes of substances in phlegm . . . All other 
kinds axe bastard lots ” ; and on page 66 we learn 
the function of the ” unique mother vat ” in con¬ 
tinuous fermentation. 

Apart from the shortcomings of the older portion 
of the book, the reviser’s additions are not free from 
serious omissions. No reference is made to Ricardo’s 
important work on the use of alcohol in the internal- 
combu-stion engine, nor is mention made of the 
Power Methylated Spirits Regulations of 1921, under 
which alcohol is now being denatured and used for 
motor transport in this country. The sj-nthesis of 
alcohol from acetylene, which attained considerable 
importance duj-ing the war, and which is being 
further developed on the Continent, Ls given less than 
20 lines, with no indication of the nature of the 
chemical reactions involved. The “ amylo ” process, 
one of the most important developments of recent 
years, is referred to in only 7 lines. The theory of 
fermentation is confined to a short statement of 
Harden and Young's hexose-phosphate equation of 
1910, but perhaps a fuller treatment of tliis subject 
is hardly to be expected in a work on industrial 
alcohol. 

With all its faults the liook is undoubtedly valuable, 
as giving a detailed account of the development of 
French distillery practice. The controversies whicli 
ai-ose between Barbct and Guillaume as to methods 
of distillation and rectification aro fully discussed, 
and the practical man cannot fail to find usefid 
information in a book which deals exhaustively with 
the pioneer work of the older French distillers, 

G. W. Monieb-WmSams 
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Report on ras Bqon'omio aj»d Commeecuii Condi¬ 
tions IK THE Dominion on Jfsw Zealand, 
DATED July, 1023. By N. ElMSdey, Tro* 
Commissiomr, New Zealand. Bepfurtnienl qf 
Overseas Trade. Bp. 60. H.M. StcUimery Office, 
1923. Price 29. j. ’ 

The year hoYr Dnder" review was one of recovery 
from the post-war-depresBion, The t?ade returns in 
ihe laet few years |iye little idea of the actual state of 
the oountty, but 1932 showed a more favourable 
trade balance than the previous year, while imports 
increased steadily consequent on the reduction of 
stocks accumulated in 1920. 

During 1922-23 fhe wool industw recovered from 
the previous two bad seasons. In 1922,914,094 bales, 
valued at £11,883,463, was exported. Most of this 
oxjwrt took place before the rise, m prices, so the figures 
do not indicate rightly the great improvement which 
look place durum the year over the position in 1921, 
wlien 452,231 bales, valued at £6,221,479, was 
( xjxrrted. Dairy produce is an important item of 
export. In 1922, 1,120,200 cwt. of butter and 
1,101,196 owt. of cheese were exported, valued at 
to,041,.554 and £4,686,860 respectively. 

Imports in 1922 were valued at £35,012,561, and 
exports at £42,726,249. Pastoral industries are 
lesponsible for an overwhelming majority of the 
exports. Of the imimrts the United Kuigdom 
supplied .52’25 per cent, in 1922, agaimst 48'5 per cent, 
ill 1921. The Dominion is now importing on the 
.same scale as in 1914, and the United Kingdom is 
supplying about the same proportion as then, though 
there are still some articles which could be imitorted 
more largely from Britain; the increase customs 
]ucfcrence accorded to British goods since the end 
of 1921 has no doubt helped greatly to bring about 
(lie recent increase in the proportion of these in the 
toial imports. The items of import in 1922 mchided 
iiumufactured goods of animal origin, £41,641 ; oils, 
fats and waxes, £2,324,3.73; paints and varnishes, 
t370,.5r)2 ; stones and industrial minerals, £716,726 ; 
uiiinanufactured metals and ores, £331,577 ; manu¬ 
factured metals, £4,249,178 ; machinery, £2,769,325 ; 
Ic.ithiT and substitutes, £475,385; earthenware, 
china and glass, £716,182; drugs and chemicals, 
£1,998,924; manures, £248,672. 


Hepobt on the Economic and Commercial Situa¬ 
tion OF Australia, dated June, 1923. By 
S. W. B. McGREaoB, Senior Trade Commissioner 
of Australia. Department of Overseas Trade. 
Bp. 83. H.M. Stationery Office, 1923. Price 
‘Is. 6d. 

The year under review was again one of great 
prosperity (e/. Chem. and Ind., 1923, 107), and 
Australia seems to have suffered less than any other 
country from the war. The position of wool con- 
tmiiia good, but wheat prices are down, and the 
reduction in the value of wheat exports led to an 
advci-ae trade balance. Cotton-growing is assuming 
sonic importance. The following quantities of metals 
’''ere exerted during 1922T suver, 11,746,296 oz. 


; fine; lead, 130,187 t. ; zinc, 169,414 t.; popper, 
11,860 t.; 2657 t.; pig iron, 83,533 t.}. wmlst 

£3,607jl9 was realised from the sale of gold m 1922. 
Prospeptuig for'oil has been continued, but at present 
-the only useful sources of oil are shale beds, which 
are WDwed to sdmo extent. 

In Gte financial year 1922-23 imports amounted 
to £131,808,673 and exports to £117,913,083, giving 
an unfavourable balance as mentioned above, 

1921- 22 the corresponding figures were £103,066,436 
and £127,846,536. Of me imports in the latter 
period the United Kingdom supplied 61 per cent, 
and the United States 18 per cent. Some particulars 
are given of imports in 1923, with reference to home 
resources. The existing cement works in Australia 
are more than capable of supplying the demand but 
44,9691. was imported. About 90 per cent, of the 
cinematograph films imported, which were valued at 
£289,244, came from the Unit^ States. The figures 
for chemicals, drugs, etc., are for 1921-22, when the 
value qf such imports was £3,663,377. Items of 
interest were tartaric acid, £29,364, and cream of 
tartar, mainly derived from the United Kingdom. 
Synthetic dyes were valued at £162,498, proprietary 
medicines, etc., at £513,000, x>erfumery and toilet 
preparations at £278,000. Imports of exiilosives in 

1922- 23 were valued at £202,758; some explosives 
are made in Australia. 

Of the exports from Australia in 1921-22 the United 
Kingdom took 45’2 per cent., and other British 
countries 17'1 per cent.; both figures are somewhat 
less than in the previous year but more than before 
the war. • '' 

Although protected by heavy tariffs Australian 
manufacturing industries are making little headway. 
The reasons are the small home market and hi^ 
costs of production and distribution which render 
export impossible. 

iSome account is given of the development for pro¬ 
duction of electric power of brown coal depo-sits in 
Victoria ; 10 acres of bro'wn coal have been exjiosed, 
and the main power-house is nearly completed. 
Hydro-electric development is going on in Tasmania 
and 63,000 h.p. is now available. 

Report of the Food Investigation Board. 

Department of Scientific and Industrial Research. 

Pp. 60. H. M. Stationery Office, 1923. Price 

Is. 6d. 

The outstanding event of the year recorded in 
tho report of the Food Investigation Board is the 
equipment of the Low-Temperature Research Station 
at Cambridge, at which work has already begun. 
It is interesting to note that the station intends to 
aim at an accuracy in its work comparable even 
with that of the National Physical Laboratory. 
Already the station has been used for the deter¬ 
mination of tho effect of cold on insului and an 
account is given in tho reptHrt of a promising develop¬ 
ment of the theory of the freezing of tissues. Work 
has also been carried out under tho Board on the 
storage of apples, the ^H'eservation of fish, the 
chemical changes in meat daring cold storage, and 
the chemistry of the ripening of fruit. 




180 u cmmm^ ^ 


During mveStigaljoii of,‘‘g«« storage’’ the iVult 
and Vegetables Committee found that the carbon 
dioxide used leaked at an unexpectedly high rate 
through the walls of the store, and experiments 
are in course at the National Physical Laboratory 
on coating materials to prevent' this loss. The 
work on carbohydrate and nitrogenous autolysiS 
of cold-stored meat is far enough advanced to show 
that, even at cold-storage temperatures, tho glyCogen 
content diminishes, the change being complete and 
comparatively rapid at high temperatures. : Miss 
D. M. Moyle has worked out a method for estimating 
small quantities of succinic acid in muscle and 
Miss D. L. Foster has investigated methods for 
estimating glycogen. The production ' of brown 
methsemoglobin in frozen meat has been studied 
and the attempt is being made to correlate tho 
chemical changes taking place in meat extract 
with the various phases in the growth of a Single 
species of bacterium, viz., l^taphylococcus aimxis. 
Work done under the Engineering Committee 
includes research on the “ time-lag ” of thermo¬ 
meters, tho absorption of moisture by insulating 
materials, the thermal and corrosive properties of 
ethyl chloride, and hygrometry. The investigation 
(under the Oils and Pats Committee) of the products 
of the hydrolysis of fats has been continued under, 
the supervision of Principal J. C. Irvine, using a- 
fat consisting essentially of tristearin, and various 
methyl ethers of glycerol have been prepared for 
reference, particularly trimethylglyccrol, jS-dimethyl- 
glycerol and ay-dimethyl glycerol. At Manchester, 
oleic acid and the synthesis of the higher unsaturated 
acids have been investigated. The formation of 
fat by yeasts is still being studied at the Lister 
Institute, interesting result® having been obtained. 
Much time has been devoted, under the Canned 
Foods Committee, to the improvement of methods, 
e.g., for distinguishing between primary, secondary 
and tertiary amines, and for e.stimating inorganic 
phosphate in the presence of organic matter. 


COMPANY NEWS 

SOUTH METROPOUTAN GAS CO. 

The revenue account for the year 1923 shows a 
credit balance of £530,699, against £741,903 for 1922, 
and the balance brought forward was £234,986. 
Debenture interest and other fixed chaiges being met, 
the dividend of 6 per cent, has been paid on the 
preference .stock, and the dividend for .the year on 
the ordmary stock is 5| per cent. 6f^r cent.). 

An allocation of £16,500 is to ^^H^e to the reserve 
fund (against nil), and the be carried for- ^ 

ward is to be increased by £254,510. The 

capital liability of the utidertSHp has been reduced 
during the year by the redenal^n of £147,420 five 
per cent, preference stock, ^Mued in 1917. The 
balance of this, stock will befedeemed in December 
next. Tho directors report an increase in the number 
of gas consumers, and in appliances used by them. 
The total receipts for the year amounted to £4,542,497 
(against £4,891,620). 


this Iforket Beport is compiled'from speokl iofomatlout 
, reoeived from the JboiifMturm oonoonMd, 

Uriht* ttqted <Ac pne** bttau emm 

■ quanUtiu nM and mbtd a( iefhn' itorhB, , ' 

\ OENBRAi, flfiAVY 

The market shows aigiu of wnfldence end, bt^ess seems 
to be settling down on o seliataotory scale in spite of. the 
depressed state of the textile trade and uhse^od labour 
conditiona Tlwreare no chaoges .61 pries to be noted in 
any of the standard lines but in articles which are imported 
from the Oontinriit values are oontihiiing to rise. Formic 
' acid is in better supply, the.jmrot-prpdvw^ material ItMng 
now available.-' ", 

Acetic Acid, 40% tech. .. *24 per tpn, Pali iti^oiry. , .% 
Acid Hydroohlono .. 3s. 8d.~Bs. per Carboy d/d-f ac- 
ootding to parity, strength and 
locality.',-:. 

Acid Nitrio 80* Tw. .. £31 t0sl^.r-£ii7 per, ton makers 
works aooordi^ to distriot and 
. , quality., " , 

Acid Sulphuric .. .. Average Natkmal prices t6.r. 

makers'worka^ with dight varia. 
tiona up and down owing to 
looid Conriderations i 140* Tw.. 
Crude Acid, 65a per ton, 168° 

. TW., Arsenical, £8 10a per ton. 

. 168* Tw., Non-arsonioal, £6 15s. 
per ton. , 

Ammonia Alkali .. £6 ISs, per ton, spot, delivery. 

General export demand good, 
particuiartjr from the Continent. 
Bleaohiitg Powder .. Spot £11 d/d.; Contract £10 d/d. 
4 ton lots. 

Bisulphite of Lime •. £7 per ton, packages included. 
Borax, Commercial— 

Crystal... .. .. £25 per ton. 

Powder .. .. £26 per ton. 

(Packed in 2-cwt. hags, carriage 
paid any station in Great 
Britain.). 

Calcium Chloride .. £5 178. 6d. per ton d/d. 

Potash Caustic .. .. £30—£33 per ton. 

Potass. Bichromate .. 5}d. per lb. 

Potass. Chlorate .. .. Sd.—3Jd. per lb. 

Salammoniac .. .. £32 per ton d/d. 

Salt Cake .. .. £4 10a per ton d/d. 

Soda Oaustlo 76% .. £17—ilO 10s. per ton, according 

to quality. 

Smia Crystals .. .. £8 6s.—10s. per ton ex railway 

depot® or ports. Business good. 
Sod. Acetate 97/98% .. £24 per ton. 

Sod. Bicarbonate .. £10 10s. per ton corr. paid. In 
fair request. 

Sod. Bisulphite Powder 

60/62% .. .. £19—£20 lOs. per ton eweording to 

quantity, f.o.b., l-owt. hvn 
> drums moluded. 

Sod. Chlorate •. .. 3d, per lb. Very quiet. 

Sod. Nitrate refd. 96% ., £13 Ss.—^£13 10s. per ton or 
Idverpool. Nominal. 

Sod.Nitrite, 100%basis.. £37 per ton d/d. 

Sod. Sulphide oono. 60/65 About £15 (ler Ixin. 

Sod. Sulphite, Pea Cryst. £15 per ton f.o.r. London, 
kegsinoludod 

RUBBER CHEMICALS 

The demand for rubber ohemicala remains somewlmt 
slow. 

Antimony sulphide .. Expected to advance in eympatliy 
with the crude met^i. ' 

Golden . > .. Sid-r^tn 3d. pe^ t» 

.'f-'qu^ty. _ 
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. •' •» i*'M."!** M-per Ib.y sccoMfng 

’■■ to' ()uaUty, 

Araenio Swphide, Yellow le. Ud. per lb. 

Cadmium Sulphide . ., 4e, per lb. 

Carbon BiaulpMe ... «24 -hE 26 lOe. per ton aooordmg 
. . , *“ I'WJttty. 

( arbon Bieck • • F^ioee'ebnt&be low but'expeoted 

to advance id the Bpriny. Tveo 
or tiu»e cade lota can now be 
' bought at 91d. per lb. ex wharf. 
^ . For direot ehipment in quan¬ 

tity the ptioe ia about 8 d. 

r >r, lb. ■ 

per toni druma free. 

Chromium Oxide .. la 3d. per Ik : ' 

Indiarubber Subatitutea 

Whim and Dark . . , 4d.-.-6*d. per lb. SVir demand 

r.amp Black .. . ,, 40e. per owti, barreia free. 

Load Hypoaulphite . o’7|d. per lb. 

Mthopone - .. .. m lOa. per ton. 

Mineral Rubber “ Rub- 

pron ” ... .. ., £16 lOa. per ton f.o.r. London. 

Sulphur .. .. ., £li>~..£12 per ton. according to 

quality. 

Tliiooarbanilido .. .. Sa. 9d. per lb. 

Vermilion, pale or deep ,. 3e. 4d_^Sa. 0d per lb. 

Zinc Sulphide .. ,. 7*d.—la. 8 d. per lb., according to 

quality. 

WOOD DISTILLATION PRODUCTS 

.411 acetates command a good trade and there appears a 
more healthy prospect in the charcoal market. 

Acetate of Xaime-^- 

Brown .. .. £14 lOg. per ton d/d. Demand 

active. 

. £22 per ton. 

Liquor.9d. per gall. 32“ Tw. 

Cliarcoal .. .. .. £7 68 .—£0 per ton, according to 

grade and locality. Market quiet. 
Iron Liquor .. .. Is. 7d. per galL 32“ Tw. 

iB’ 2d. „ „ 24“ Tw. 

Ited Liquor .. .. lod.—la. per gall. 14/13“ Tw. 

Wood Creosote .. .. 2a. 7d. por gall. Unrefined. 

iVood Naphtha— 

Miscible .. .. 6 s. 6 d. per gall. 60% O.P. Dull 

market. 

Solvent .. 1S». 6 d. per gaU, 40% O.P. Dull 

market. 

V\ ood Tar ,, ,, £ 6 —£0 per aooordmg to grade. 

Demand not very brisk. Ample 
supplies. 

Brown Sugar of Load .. £42 per ton. Demand more active. 


■ .fure ;. .r 

Toluble~-(IO% .. 

; INliii' " .V 
Xykd'cotnl. .. 

Pure 

Orebsoie-.. 
OresyKo 20/24% 
Middle Oil 
Heavy 


Acid Carbolic- 
Crystals 


TAR PRODUCTS 


8 |d. per lb. Some business pass¬ 
ing at lower prices. 

Is. lod.—28. por gall. Little busi¬ 
ness passing, but more inquiry. 
2s.-—28. 3d. -per gall. Steady 
busiiiess. 

1*. lOd.— 2s, 2d. per gaU. Good 
demand. 

, •• Is. Hd, per gall. Steady business. 

Aniliiacene Paste ^,% .. 4d. pC? ualt per cwt. Nominal 
price. He business. 


< 'riido CD’s 

Acid Cresylio, 97/99 

l'ttIo 95 % 

Csrlc 


Ant linvoene Oil— 
Strained ,, 

I'nKtrained .. 

Benzole— 

Crude 65*8 ,. ' 

•Standard' ■, 


Od.—lOd. per gall. Very quiet. 

, 8id.-9d. per gan. 

lOJd.—la per gall, ex works in 
tank wagons. ^ , 

Ij|. 4ld.-^-Mkf<)< per gall, ex works 
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•• Is, Sjd.—-la. lOd. per’ ^IL ox 
works in tenk wagons. * 

•• Is- ^Id-—Is. 7d. per gall, 

.. la 8 d.-t-la lOd. per galL 
.. 2a3d. pergolL 
.. 3s. 3d. per gall. 

.. li id. por gall. Few inquiries. 

„ . .ASid.—9id. per gall, according to 

■ I “““I district. Market 

Stodard Specification^ very firm. Demand good. 

Advent 60/160 .. laid.—la 2 d. per gall.) fair 

/; Solvent Hl/139 ; .. la Id.—Is. 3d. per gall, jbusinoss. 

Naphthalene Crude— 

Drains fireosote Salto £7 lOs .—£8 per ton. Demand 
maintained. 

Whlzted or hot pressed £10—£14 per t-on. Price nominal. 
„ . * ■ No buainofis. 

Napbthalaae~« 

Orysti* . .£18 per ton. 

Flaked,. ... ..£18 per ton. 

Pitch, medium soft . . 67s. 6 d.— 608 . per ton. Market 
_ .weak. Few sellers. 

Pyridine—90/140 14a 0d.—168. per gallon. FbWer 

inquiries. 

Heavy .. lls.—12a. Steady with fair busi* 
nes 8 . 

rNTeRMEDIATES AND DYES 

Busmeas in dyestuffs has unproved appreciably with 
orders being given for larger quantities. Prices are 
unchanged. 

_ to the following list of Intermediates delivered prices 
include packages except where otherwise stated. 

Acetic Anhydride 95% ,. U. 6 d. per lb. 

S' V't. . ■ • P®^ *^0®“ d/d- 

Aoid Naphthionio .. 2a 6 d. per lb. 100% basis d/d. 

Acid Neville and WinUier 6 s. lid. per lb. 100% basis d/d. 
Acid Wicylio tech. .. Is.ed.perlb. Better demand. 

Aoid Sulphanilio .. lOJd. per lb. 100% basis d/di 
Aluminium Chloride, an¬ 
te. per lb. d/d. 

8 Jd. per lb. naked at works. 

9d. per lb. naked at works, 
la per lb. d/d. 

4s. Od. per lb. 100% basis d/d. 

Is. 3d. per Ib. 

4s. 3d, per Ib. d/d. 

3s. per lb. 100% basis. 

6 |d.— 6 d. per lb. Demand quiet. 

2s. Id.—2a 3d. per lb. Market 
quiet, 

2s. Id.—^2a . 3d. per lb. Market 
quiet. 

2a 2d. pec Ib. 

2 s. 6 d. per lb. 100 % basis. 

£78 per ton. 

68 . per lb. d/d., packages extra, 
retumable. 

2s. 6 d. per lb. d/d. Drums extra 
9d. per lb, naked at worka 
£84 10s. pBc ton d/d. Advanced in 
.r,. , ' , sympathy with benzol. 

Dmitrotoluene—48/80“ 0 . 8 d.—9d. per lb. naked at worka 
_ 66 / 68 “ 0 . la 2 d. per lb, naked at works. 

Diphenylamlno .. .. 8 a 3d. per lb. d/d. 

Monochlorbenzol .. £63 per ton. 

^-Naphthol , . la Id. per lb. d/d. 
o.Naph^lSBMne * , »> la 6 <lt Rm lb. d/d. • 


hyd- .. 

Aniline Oil ,. .. 

Aniline Salts 
Antimony Fentachlcride 
Benzidine Base .. 

Benzyl Chloride 96% .. 

p-Ohlorphenol .. .. 

p-ChloraniUne 
oUresol 29/31“ O. 
m-Cresol 98/100% 

P-Creeol 32/34“ 0. 

Dichloraniline .. 
Dioblbrsniline S. Acid 
p-Dioblorbenzol .. 
Diethylaniline .. 

Dlmethyaniline .. 
Dinitrobenzene... 
Dinitroohlorbenzol 
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p'Nitraiuune .. ., 2b. od. per lb. d/d. 

Nitrobenzene .. per lb. no^d nt worbs. 

o-Nitroohlorbenzol .. 28. per lb. 100% baaie d/d* 
Nitronaphthalene .. ll|d. per lb. d/d. 
p-Nitrophenol .. .. Is. 9d, per lb. 100% basis d/d. 

p*NitrO' 0 >amidO'pheziol.. 4s. Od. per lb. 100% basis* 
m-Phenylene Diamine . * 4s. Od. per lb. d/d. 

P’Phenylene Diamine .. lOs. 6d. per lb. 100% basis d/d. 
R. Salt .. .. *.38. per lb. 100% basis d/d. 

Sodium Naphtbionate .. 28. 7d. per lb. 100% basis d/d. 
O'Toluidine .. .. 7d.—8d. per lb. 

p-ToIuidine .. .. 3 b , lOd.'—4 b. fid. per lb. d/d. 

m-ToIuylene Diamine .. 48. 6d. per lb. d/d. 

PHARMACEUTICAL AND PHOTODRAPHIC 
CHEMICALS 

Acid, Acetic 80% B.P. .. £52 per ton* 

Acid, Acetyl Salicylic .. Ss. Od.—38. 8d. per lb. Steady 
demand. 

Acid, Benzoic .. .. Commercial acid dearer at 28. 9d. 

per lb. B.P, quality remains 
unobtainable. 

Acid, Boric B.P. .. Cryst. £54 per ton, Powder £58 

per ton. Carriage paid any 
station in Great Britain. 

Acid, Camphoric.. *. 18s.—208. per lb. 

Acid, Citric .. ..Is. 5^d. per lb., less 5% for ton 

lots. Market firm. 

Acid, Gallic .. .. 3s. per lb. for pure or 3 nBtaL 

Steady market. 

Acid, PyrogalUo, Cryet... 6s. per lb., for 281b. lota. 

Acid, Salicylic .. .. 2s. 4d.—2s. 7d. per Ib, For ton 

lots 28. 3d. is quotod. Market 
slightly easier. 

Acid, Tannic *. *. 38. 3d. pot lb. for B.P. quality. 

Acid, Tartaric .. .. Is. 1^. per lb. less 6%. Very 

firm. Considerable inquiry and 
buying. 

Amidol.9s. per lb. d/d. 

Acetanilide .. .. 38. per lb. Weak. 

Anudop 3 nrm . * «. 14 b. per lb. Demand negligible. 

Ammon. Benzoate .. 4a. per lb. 

Ammon. Carbonate B.P. £36 per ton. 

AtropineSulphate *. 128. 6d. per oz. for English make. 

Market neglected. 

Barbitono*. .. .* 178. per lb. 

Benzonaphthol .. .. 5s. 9d.—Cs. 3d. per lb. Supplies 

scarce. 

BismuH) Salts .. .. A steady market. Prices according 

to quantity : 

Bismuth Carbonate .. 12s. 9d.—14 b. Od. per lb. 

„ Citrate.. .. lie. 4d.—13s. 4d. „ 

„ Salicylate .. 10s. 2d.—12 b. 2d. „ 

„ Subnitrate *. lOa. 9d.—128. Od. „ 

Borax B.P, .. .. Crystal £29, Powder £30 per ton. 

Carriage paid any station in 
Great Britain. 

Bromides— Per lb. 

Potassiuni .. .. 9d.—lOd. 

Sodium .. .. 9id,—lOd. > Steady market. 

Ammonium .. .. lid.—Is, ) 

Calcium Lactate .. 28. 9d. per lb. for beet EngUMi 
i7^ make. Market Erm. 

Chloral Hydrate a . f .. 3e. 9d. per lb. Weak. 
Chloroform t , 28. per lb. for cwt, lots. 

Creosote Carbonate Si .. Bs. perlb. Little demand. 
Guaiocol Carbonate ISb. per lb. for small stocla 

available. More inquiry, 
available. Slightly weaker. 

Hexamine .. ., 3s. Od.—4 b. per lb. for foreign 

makes. 

Homatropine Hydrobro- ^ 

mide .. .. .* 308. per o»*'. , - 


Iron. Ammon.Citrate,B.P. Is. lid.—^28. 3d. per lb., according 
to quantity. 

Magnesium Carbonate- 

Light Oommoroial .. £36 per ton net. 

Magnesium Oxide- 

Light Commercial . • £72 lOs. per ton, less 2|%. 

Heavy Commercial .. £26 per ton, loss 24'%. 

Heavy Pme .. . • Is. 6 d.—^2s. 3d. per lb., according 

to quantity. Steady market. 

Menthol— 

A.B.R. recryst. B. P. 668 . per lb. 

Synthetic .. .. 2ds.—358. per lb., according to 

quantity. English make. Steady 
demand. 

Mercurials .. .. Prices reduced. Market quiet. 

Rod oxido .. .. 48. 9d.—4s. lOd. per lb. 

Corrosive sublimate .. Ss.—3s. Id. „ 

White procip. .. .. 48. Id.—4s. 2d. „ 

Calomel .. .. 3a, 6 d.— 6 d. „ 

Methyl Acetanilide .. 20a. per lb. 

Methyl Salicylate .. 28. lOd.—^2s. lid. per lb. for 

carboys. 

Methyl Sulphonal .. 22s. per lb. 

Methylene di'tannin .. 78. 6 d. per lb. In good demand. 

Paraformaldehyde .. 38. Od. per Ib., without much 

inquiry. 

Paraldehyde .. .. Is. 8 d. per Ib. 

Phenacotin .. .. 78. 3d. per U>. Dull. 

Phonazono .. .. 8 a. por lb. Dull. 

Penolphthalein .. .. Ss. perlb. 

Potass. Bitartrato-^ 

99/100% (Cream of * 

Tartar) .. .. 88s.—90s. per cwt., less 2^%. 

Firm market. Inquiry good. 

Potass. Citrate .. .. la. 8 d.—28. per lb. 

Potass. Ferricyanide .. Ss. per lb. 

Potass. Iodide .. .. 16s. 8 d.—178. 6 d. per lb., accord¬ 

ing to quantity. Demand con¬ 
tinues. 

Potass.’Metabisulphite .. 7id. lb., l-owt. kegs included. 

Potass. Permanganate .. 9d. per lb. for B.P. crystal English 
make. In good demand. 

Quinine Sulphate .. 28. 3d.—2 b. 4d. per oz., in 100 oz. 

tins. Steculy market. 

Resorcin .. .. • • Bs. 3d. per lb. 

Salol .Ss. 9d. per lb. 

Silver proteinate .. 9a. 6 d. per lb. 

Sod. Benzoate, B.P. .. 38. 3d. per Ib. 

Sod. Citrate, B.P.C., 1923 Is. 9d.—28. per lb., according to 
quantity. 

Sod. Hy|X) 8 ulphite— 

Photographic .. .. £14—^£15 per ton, according to 

quantity, d/d. consignee's sta* 
tion in 1 -owt, kegs. 

Sod. Metabisulphite cryst. 378. 6 d.—BOs. per cwt. nett cash, 
according to quantity. 

Sod. Nitroprusside .. IBs. per lb. Less for quantity. 

Sod. Potass. Tartrate 

(Rochelle Salt) .. 87 b. 6 d. per owt. Market quiet. 

Sod. Salicylate .. .. Powder 28. lOd.—3s. Id. per Ih., 

Crystal at 2s. lid.—38. 2d. por 
lb. 

Sod. Sulphide— 

Pure recryst. .. .. lOd.—Is. 2d. per lb., according to 

quantity. 

Sod. Sulphite, anhydrous £27 lOs—£28 lOe. per ton, accord¬ 
ing to quantity, 1 -owt. kegs 
included. In large casks £1 {>er 
ton lees. 

Sulpl^onal.ISs, Qd. per lb. 

Tartar Emetic *. Is, ^ 

r*j’ • .V''':' 
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Thymol , . .. .. 13s. 6d.—14g. 6 d. per lb. for good TRADE NOTES 

white ciystal from ojowan sood. 

Distinctly firmer. Offlcitl Trade Intelligence 


Acetophenone 
Aubepine .. 
Amyl Acetate 
Amyl Butyrate 
Amyl Salicylate 


PERFUMERY CHEMICALS 
12 s. ed. per lb. 
13«. 6 d. „ 

3s..t 
78. Sd. 

38. 6 d. „ 


Anethol {M.P. 21/32' 0.) 8s. 9d. 

Benzyl Acetate from Chlo- 
rine-freie Benzyl Alcohol 8a. Sd. „ 
Benzyl Aeoohol free from 
Chlorin .. .. 38. 3d. „ 

Benzaldehyde free from 

Chlorine .. .. Ss. 3d. 

Benzyl Benzoate.. _ .. 38. 8d. ,. 

Cinnamic Aldehyde 
Natural . . .. ISe. 6d. „ 

Coumarin .. .. 21s. „ 

Citronellol ' .. .. 198. „ 

Citral .. .. .. lOs. „ 

Kthyl Cinnamate .. 10s. „ 

Kthyl Phthalate .. .. 3s. 9d. „ 

Eugenol.11s. „ 

(Jcroniol (Falmarosa) .. 378. 6d. „ 

Uoroniol .. .. .. lOs.— 17b. dd. 

Iloliotropine .. .. 8s. 6d. per lb. 

Iso Eugenol .. .. ISs. 9d. „ 

Linalol ex Boia de Rose.. 20a „ 

Linalyl Acetate .. .. 20a. „ 

Methyl Anthranilate .. 8 b. 6d. „ 

Methyl Benzoate .. 6s. i.. 

Musk Ambrette .. .. 628. 6d. „ 

Musk Xylol '.. .. 198. „ 

Nerolin .. .. .. 4a. „ 

I’lienyl Ethyl Acetate .. 10s. „ 

I’henyl Ethyl Alcohol .. IBs. „ 

Rhodinol .. .. .. 66s. „ 

Safrol .. .. .. Is. lOd. .. 

Tcrpii^l.. .. .. 2s. 6d. 

Vanillin.36s. Od. per lb. 


Cheaper. 


per 


lb.’ 


ESSENTIAL OILS 


Almond Oil, Foreign 
S.P.A. .. ,. .. 14 b. 6 d. per lb. 


Anise Oil .. .. 

Hi'i'gamot Oil 
Bourbon Qetanium Oil 
Camphor Oil .. 
Cananga Oil, Java 
Cinnamon Oil, Leaf 
Cassia Oil, 80/86% 


.. Is. lid. .. 

.. 14s. 6 d. 

.. 328. 6 d. „ 

.. 76s. per owt. 

.. 9s. Agd. per lb. 
.. 6 {d. per oz. 

.. 98. 6 d. per lb. 


Cilronella Oil— 

Java 86/90% .. .. 4s. 7id. „ 

(teylon.. .. .. 3s. 6 d. ,, Cheaper. 

Clove Oil.9s. „ 

Eucalyptus Oil 70/76%.. 2 a. 4Jd. per lb. 

Lavender Oil— 

French 38/40% Esters 24s. 6 d. per lb. 

Lemon Oil .. .. 3s. „ 

Li luongrass Oil .. 2 {d. pec oz. 

Orange Oil, Sweet .. 12s. 6 d. per lb. 

Ottii of Rose Oil— 


Bulgarian 
Anatolian 
I’lilina Rosa Oil . 
Peppermint Oil— 
Englidi . 
Wayne County 
Japanese 
Pettigrain Oil . 


34b. per oz. 

26s. per oz. 

208. per lb. Cheaper. 

70i. per lb. 

16s. 6 d. per lb. 

ISs. 9d. per lb. Advanced, 
0 B. 6 d. per lb. . 


Tho Departmeat of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, 
8.W. 1) has received the following inquiries for 
British ^ods. British firms may obtain further 
information by applying to the Department and 
quoting the specific reference number. 

Argentina : Tinplate (167); Belgium : Chemical 
^oducts, ores (147); Brasil : Artificial silk (169); 
British India : Silk yams (139); Bulgaria : Small 
tools, grindstones (12,365/F.E./E.C./2); Danzig: 
Oils (148); Denmark : Timlate, steel, iron (149); 
Egypt: Steel (Inspecting Engineer, Egyptian and 
Sudan Governments, Queen Anne’s Chambers, 
London, S.W. 1, Ref. E.S.R. 49-3/2); Eathonia: 
Chemicals, rubber, leather (1.50); lUdy: Leather 
(161): Morocco : Hardware (160); Pola^ : Leather 
(8566/P.R,/M.C./2); Rumania: Petroleum (164); 
Spain : Paper, chemical fertilisers (1.55); Sweden : 
Paint, chemicals, petrol, oil (157); United States : 
Tiles, cement, coal-tar products (163), tinplate 
(164), silk (166); Uruguay : Tinplate (167); West 
Africa : Iron (162). 

Dyestulls (Import Regulation) Act, 1920 
' The following statement relating to applications 
for licences under the Dyestuffs (Import Regulation) 
Act, 1920, made during January has been furnished 
to the Board of Trade by the Dyestuffs Advisory 
Licensing Committee. 

The total number of applications received during 
the month was 441, of which 377 were from mer¬ 
chants or importers. To these should bo added 
17 cases outstanding on January 1, making a total 
for the month of 468. These were dealt with as 
follows ;—Granted, 363 (of which 340 were dealt with 
within 7 days of receipt); Referred to British makers 
of similar products, 62 (of which 41 were dealt with 
within 7 ^ys of receipt); Referred to Rejwiration 
Supplies available, 8 (all dealt with within two days 
of receipt); Outstanding on January 31, 1924, 
36 (mostly dealt with at Meeting of the Committee, 
held February 1). 

Of the total of 458 applications received, 389 or 
86 per cent., were dealt with within 7 days of receipt. 

Foreign Company News 

The Franco-Belgium Syndicate for the Advance- 
of Franco-Belgium interests in the Russian Petroleum 
Industry, in amement with the Committee Interall4e 
des Socidtds Naphtif^res, has decided that it is 
impossible to continue to collaborate with the Groupe- 
ment International des Soci^Ws Naphtifires. 

A new company, the Soci^t4 Anversoise de Sole 
Artificielle, has b^n formed at Antwerp (Belgium) 
to exploit the viscose process. 

The Soci4t4 Girod Cogne has been formed to take 
.^v^ the electrical steel works at Aosta where special 
w.aels are made. ..e jaiJ 

The’ Soci(5t4 Industrielle (T^tlJoke, Charbons et 
Agglom6r^ has been establisliM at Paris -to produce 
special foundry coke by distiUing Durham coking 
coal mixed with English anthracite, and to recover 
by-pw^ttets. 
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The Soci6t^ Progil (GiUet) haa taken, over the 
Sooi^t^ des Anciens Etablissements Cognat, which 
manufactures wood-distillation products at its works 
at St. Bambert d’Albon. 

The Syndioat Franvais d’Etudes Pdtrolifdres con¬ 
stituted under the Government auspices to form a 
Union Nationale des P(5troIes is negotiating with the 
Turkish Petroleum Co., and with American petroleum 
experts, who are studying the oil-fields in Mesopo¬ 
tamia. The negotiations are sufficiently far advanced 
to enable the Board of Directors of the Syndicat to 
decide to form the company, which should constitute 
the national petroleum group, and to ask the French 
Government to renounce the option which it holds 
on onc-quartor of the shares of the Turkish Petroleum 
Company. ^ 

Trade Information 

Ih/estuffs Catalogues used to be fascinating pro¬ 
ductions in pre-war days, but have long been either 
lacking or uncommon. It is a pleasure to note the 
appearance of a new scries of productions, issued 
by the Clayton Aniline Co., Ltd., of Clayton, Man¬ 
chester, to illustrate the effects that can bo obtained 
with the various dyestuffs supplied by that company. 
Each booklet contains an introduction describing 
the properties of, and methods of using, the particular 
dyes, and illustrates the effects obtained by a scries 
of samples, showing a wide and pleasing range of 
shades. Mention may bo made of the booklets 
devoted to “ Direct Colours on Cotton Piece,” 
‘‘ Acid Colours on Woollen Piece,” “ Acid Colours 
' on Woollen Felt,” “Chrome Colours on Woollen 
Piece ” and “ Union Colours,” the last-named being 
applied by the one-bath process. Of special interest 
is the booklet devoted to direct and sulphur colours 
showing “ Cclaneso ” effects, a discovery which 
has placed a new weapon in the hanils of the textile 
designer. Attention may be drawn to a pamphlet, 
also issued by the Clayton Aniline Co., which details 
the latest recipes for producing a red upon cotton 
by means of paranitraniline red, a dye whoso 
brilliancy and fastness combined with cheapness 
make it a serious competitor of alizarine for many 
classes of work. A further catalogue is devoted to 
the direct colours of the Society of Chemical Industry 
in Basle, coloui's which are obtainable in this country 
from the Clayton Aniline Co., Ltd. 

Britbh Chemical Standards 

The Organisers of the British Chemical Standards 
movement announce the publication of the complete 
certificates of unaly'ses of the following sample ;— 


analysts (metallurgkiai), the tJ.Bi’ Bureau of Stan- 
dardte, and English, French, Italian and United 
States iron and steel works chemists (both makers 
and users)- , 

A special feature of steel " P ” certificate is that it 
contauis full notes of the methods actually used by 
the co-operating analysts. 

The standard samples may be obtained in 60, 100, 
and BOO gramme bottles, either direct from Organising 
Headquarters, 3, Wilson Street, Middlesbrougb, or 
through any of the leading laboratory furnishers at a 
price just sufficient to cover the cost. The usual 
certificate, giving the names of the analysts, the 
types of methods used, and a detafied lirt of the 
results will be supplied with each bottle. 

The full list of all the standards now available may 
bo obtained bn request. 


PUBUCATIONS RECEIVED 

Bsponi ON THK Prksent State or Knowlbuoe or Accks- 
SORV Food Factobs (Vitamins). Compiled by a 
Committee appointed jointly by the Lister Institute 
and Medical Hesearch Council, Privy Council and 
Medical Itcsearch Council, Second edition, revised 
and enlarged. Pp. 171. London; 11.M. Stationery 
Office, 1924. Price 4a. Gd. 

Bui.letin or the Iupejuai. Institute. Kdited by The 
Director and jrrepared by the Scientific and Technical 
Staff of the Imperial Institute and by other Contribu¬ 
tors. Vol. XXL, Xo. 3. Pp. via., 431—567. Lon¬ 
don; John Murray, 1923. Price Gd, 

Repobt or THE Godi-ke Oiisebvatoby roa the Yr.AE8 1916— 
1922. Manchester; Municipal School of Technology. 
Publications or the Dkpabtment or the Intbkiob. 
United States Geological Survey. Mineral Resources 
of the United States, 1922. Washington: Govern¬ 
ment Printing Office, 1923 and 1924: — 

Cement in 1922. Ry E. F. Bukcbakd and B. W. 
Baoley. Pp. 227—249. No. 11.: 26. 

Sand and Gkavel. Jhj L. M. Beach. Pp. 187—194. 
JVo. I/.; 22. 

Gold, Silvkb, Coppeb, Lead, and Zinc in Nevada in 
1922. Jly V. C. Heixbb. Pp. 306-339. JVo. I.: 20. 
Gold, Silveb, Coppeb, Lead, and Zinc iq JOAko and 
Washington in 1922. Mines Repobt. Ry C. N. 
Gebky. Pp. 217~2.')6. No. I.: 18. - 

Minrbal Watebs in 1922. Ry W. D. Ci^iNS. Pp. 
207—220. No. n.:U. / 

Repobt on the Economic and Financiaij,Conditions i.n 
Bbazu., dated Septembeb, 1923. Dtpartment of the 
Oversea.^ Trade, fiy E. Hamblocbv Pp. 104. M.M. 
Stationery Office, 1924. Price 3a. 


Carbon S^l “ C.” Carbon Strol “ P.” jbe Cambridge University Press will shortly publish 
0M1% 0-20S% Cambridge Philosophical Society a traDslation, 

in two parts, of Dr. Niels Bohr’s papers “ On the Appb- 
0.'i0°', (approx.) 0-706%irt.b cation of tho Quantum Theory: to Atomic Structure.’’ 

'cast Iron “ D.” Part I., which will appear immediately, is entitled “ Tho 

Phosphorus ^igte'X 119% Fundamental Poatulate« of the Quantum Theory,” and 

'O'- . . , . , , **11 bo closely followed by Part II., “The Theory of 

The samples werervSt issued about eight lif^nths Series Spectra.” Dr. Niels Bohr’s new' work is closely 

ago, but it has not been po.ssible to publish the full allied to his previous book, “ The Theory of Spectra and 

details of all the figures until now. Each of the steel Atomic Constitution,” also publish^ by the Oambridge 

standards has been tested by a selection of about a University Press, the first impression of which is now 

dozen prominent chemistsi representing independent almort exhausted; 


Carbon .. 
Sulphur .. 
Phosphorus 
Manganese 
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O UE recent remarks compariiig the multiplicity 
of societies and journals in the chemical, as 
compared with those in the legal, profession 
appear to hare struck a sympathetic chord inthe hearts 
of many chemists. Unfortunately, chemistry has not 
j^t reached the stage of being a closed profession like 
the law and medicine, and there is no sharp line of 
demarcation between the qualified and unqualified 
practitiorwr. ^is fact is probably at the root of a 
good deal of the deplorable lack of organisation at 
the present time, and it is difficult to suggest an 
errectiv© remedy. The closer co-operation now 
.l>®tween the Chemical Society, the Society 
of (ffiemical Industry, and several other bodies is aU 
to the goo^ but it seems to us that the time has now 
come for still closer co-operation, particularly on the 
financial side. At pesent many chemists spend too 
large a ]proportion of their precarious and slender 
mconiei m subscriptions to several societies which 
mamtam certain services in common to which 
membership of a single society confers the full right 
example the excellent library service of 
the Chemical Society. Surely the time has now 
come when members of several societies should be 
able to pay a composition subscription rather less 
than the total of the subscriptions payable to each 
individual society? It may be argued that the loss 
of revenue would be too great, but on the other hand 
taere is the probable largo increase of membership. 
Many of us hesitato to join fresh societies and add 
to our bwdens,^ and to those of our number a composi- 
tion subscription inight be a strong inducement 
to jom another society whose activities we would 
like to support if this could be done without too 
much financial strain. It would be erf interest if 
tome such arrangement could be made between 
the Chemical Society and the Society of Chemical 
Jnaus^ to start with, and if successful it could 
toen be extended to other societies such as the 
fiar^y Society, the Institute of Chemistry, the 
Society of Public Analysts, eta. 

* • * 

Although the multiplicity of societieB and the 
jounials to be read are undoubted evils, it is 
™hcult to see how they can be avoided or mitigated 
in view of the ever increasing specialisation of our ’ 
science and its applications. One bad effect of this 
^Ubsation is seen in the grotring use of a hideous 
jatgro teehldcid^terS. The chemistry ' 


of colloids offers possibly the worst examples of this, 
but no branch of pure or applied chemistry is 
irom them. No one can quarrel with the use of 
specml terms when they are necessary for clear and 
ex^t understanding, but too often toey are coined 
with a wanton disregard for the difficulties they may 
cai^ to workere in other branches of the soienoe. 
It IS iiot only the scientific writer who sins in tto 
^peirt. The trade terms used in the different 
branches of chemical technology are often obscure 
and soinetimes actually misleading to those not 
intimately acquainted with them. There must be 
m^y of our readers who at times are mystified 
and possibly misled by phrases such as “ Marc Oil.” 

^nzole. Crude 65V’ “Caustic Soda 76/77,” 

Solvent Naphtha 90/190.” Indeed, we recently 
met wito an instance of quite a wrong interpretation 
of the last nam^ phrase on the part of a person 
actually engag^ in the solvent industry. pShaps 
some reader will one day furnish us with a hat of 
th^ mystifying trade terms, together with their 
actual meaning. Many of these are of considerable 
^tiqmty, and no doubt owe their origm, like many 
tTMe terms and many of our more obscure weights 
and measures, to a desire to keep the knowledge of 
a p^iralar trade within a charmed circle the 
elect. Fortunately in chemical industry we are 
not called upon to use so bewildering a variety of 
weights and measures as is usual in some industries, 
and it IS unl^ely that the chemist will now be asked 
Wlder^^^ results of an analysis in grains per 

♦ » * 

The Bureau of Chemical Abstracts is quietly 
and steaddy misidering the huge problem which 
confronts it. The chairman. Prohor J. C. Philip 
IS devoting a good deal of time to the task and 
he and the other members of the Bureau are aheadv 
making progress This small piece of co-operation 
between two Chemical Societies is destined to 
become important. Wo suppose that only those 
w*!. 1 taken part in the organisation of joint 
eff(^ know how slow is the progress that can be 
made. Among some ten thousand chemists who 
^ ^ by the reforms 

contemplated, a few score are keenly enthusiastic 
a proportion is invariably hostile and the great 
mass 18 ei^er indiffermt or inarldeulate. Ihwe«i 3 
hO ,’h®6d. ■tffey; ;«diemi8t8 shonid he 
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wolcoine corresjxawlenco hi our columns and do not 
licsitate to pruit any letters likely to interest our 
readers, whether we agree w ith the contents or not. 
We sliould value highly any lontributions from 
readers who can offer any suggestions for the further¬ 
ance of the ohjects W'e and they have in viiwv. All 
our readers will he jileaserl with the effort made to 
co-ordinate chemical alistracts. Other forms of 
chemical jmblication are receiving consideration, and 
one of the most notable of these is the book now 
lieing prej)ared in connexion witli the British Kmpire 
Exhibition at AVenibley. 

» * » 

t’homical science, both ])ure and applied, will be 
w ell represented at Wemblej', and will be a striking 
testunony to the efllcieney of British chemistry at 
the present time. But sonic more permanent record 
is required, and the book designed for this purpose 
will bo excellent. It will be called ‘‘ Chemistry in 
the XX (.'entury," and is being edited by Ifr. 
K. F. Armstrong, E.ll.S., who has found time to 
organise the preiiaration of it in addition to his 
industrial, presidential, and other activities. He 
himself contributes the Introduction. 8ir William 
Bragg will write on “ X-ray Analysis "; and w ho can 
do it better ? T*rot(«sor Andrade ileals w ith the 
'■Structure of the Atom”; he has already written 
on this subject most skilfully. Professor Lajiw'orth 
has written the chapiter on " Valency Theories,” a 
subject with which he is familiar. Sir Henry Miers 
and Mr. T. V. Barker will deal with ” Crystallo 
grajihy,” and what they do not know of the subject 
is immaterial. Hr. Irvine Masson contributes a 
chapter on ” (leuernl Physical ('heraistry,” Ih-ofessor 
Baly one on ” Spectroscopy,” Dr. Hilditch one on 
‘‘ Catalysis,” and Dr. Clayton one on “ (,'olloids." 
Rare Gases. Alloys, Organic Chemistry, Coal-Tar 
and other Colours, Bioch<‘ini.stiy, Explosives and 
indeed all branches of the soicncx^ are dealt with 
by experts whose competence is at once obvious. 
In a subsequent issue we shall furnish a complete 
list of the.se articles and the book fe awaited with 
impatience. It is to be published by our enter¬ 
prising friends, Messrs. Beim Brothers, Umited, 
In addition to this book, which is intended for 
all sorts and conditions of chemists, including those 
whoso knowledge is vague and elusive, there is to 
bo a series of pamphlets intended for a far wider 
public. These are to make plain to the average 
man the place occupied by chemLstrj' in the various 
industries, in our national and daity life, in our 
homes and in every department of human .ictivity. 
The organisation of these jiaraphlets is entrusted to 
an editor, a ])oor, haimless drudge, who informs us 
that his name may with advantag<? be withheld. 
By means of this book and tlu'sc ))amphlets it is 
hoped to make some impression on the public, and 
it is no small feat to have securcsl the co-ope&tion 
of the various authors, busy as they alr^dy are 
with their academic tasks, and their wo^1| pn the 
various bureaus, councils and associatiou.s.'''Tiack of 
space has comjielled us to omit a long list of contri¬ 
butors to the book of equal eminence to those w'c 
have mentioned. This omission w ill be duly rectified. 


Feb. 82, 

THE TRANSPORT, STORAGE AND DIS¬ 
TRIBUTION OF HYDROCHLORIC ACID, 
WITH AN ACCOUNT OF A COMPLETE 
MODERN INSTALLATION* 

By D. M. NEWITT, A.R.C.S., B.Sc. 

The number of industries which now use hydro¬ 
chloric acid in large quantities has rendered improve¬ 
ments necessary upon the present means of handling 
and storing it; and since such improvements involve 
problems of practical importance met with contin¬ 
ually in all processes, it is hoped that a survey of 
the subject will be of general interest. 

Amongst industrial chemicals, hydrochloric acid 
is the most difficult to store in bulk owing to its 
corrosive action on all materials of which large 
receptacles can bo constructed. The number and 
nature of the materials used in the manufacture of 
acid reaction-vessels and acid pumps, together with 
the lack of any uniform practice in handling the acid 
afford sufficient evidence of the demand for improved 
methods. 

In coibsidering possible lines of development it 
is essential to bear in mind the special circumstances 
arising from the chemical properties of the acid 
and the very limited choice of material available 
to w'ithstand its action. 

Of those substances inert to hydrochloric acid, 
nearly all are brittle, and all of them arc costly 
and by reason of their mechanical properties unsuit¬ 
able for the construction of large sized vessels. 

Where the ideal cannot be attained it is necessary 
to compromise, and, in this ease, two alternatives 
present themselves. (Containers of small en.pacity 
can bo made of an inert material, protected from 
rough handling by some suitaliloform of “ armouring,” 
or large iron, stetd, or wood tanks can be lined wnth 
an inert substance. 

Both these methods arc found in practice, and 
both arc open to criticLsm on account of the unsatis¬ 
factory mechanical projK^rtics of the substance which 
has to resist the action of the acid. 

But the former method has objections, in addition, 
of a more serious iiuturo. The small container is 
usually made to serve the triple puriiose of trans¬ 
porting, storing and distributing the acid. 

Its size is therefore limited to such lus will provide- 
a one man load, whilst its shape has to bo modified, 
to meet the requirements of its manufacture, and 
results in a vessel occupying a large space in pro¬ 
portion to its cajiaeity. 

The glass carboy in this country and its counter¬ 
part the eartbenwaixi bottle us^ largely on the 
(Jontinent, are standard examples of such vessels. 
'Phe carboy is usually jirotectcd by an iron basket 
packed with straw; together with its packing it 
weighs nearly forty pounds emjity and has a capacity 
of some twelve gallons. 

The economic, aspect of handling a commodity 
used in tons in receptacles holding one hundred¬ 
weight Bcaively calls for comment. Freight charges, 

* Read at the meeting of the Institution of Cheinicat 
Kri((iTieerB ht'.ld on Kricliiy, 3*’eh.v. 18th. 



CHEMISTRY AND INDUS! RY 


187 


’ JW4 

breakages with consequent loss of acid, and the 
frequent handling necessary add considerably to 
the cost of the acid. With so little to recommend 
it, the wide use of the carboy to-day Ls one of the 
Anomalies of chemical industry. 

Efforts have not been wanting on the part of acid 
jnanufacturers to introduce a system of bulk handling 
of hydrochloric acid, and in some cases they have 
taken the first step in adopting tank wagon transport; 
but such a move calls for co-operation on the part of 
the consumer. The essential concomitant of transport 
u» bulk is storage in bulk. That portion of the acid 
price which m fact pays for the hire of carboys should 
Ik) invested in bulk storage ; and such an investment 
may be shown, happily, to be sound. 



Fig. t 


The introduction of this system involves the 
])rovision of a storage tank with distributing mains, 
))(imps and cocks so that the acid may be carried 
from the tank to the various reaction vessels without 
•iny h.andling. 

Thu Storagh Tank 

In the selection of material and the design of the 
storage tank the conditions of its emplo 3 'ment 
(lilforcntiating it from an ordinary storagt^ tank 
must not be overltmked. 

Considering a lined iron or steel tank for example, 
it is essential to have a non-porous lining, made 
from a material which can derive support by' being 
tirmly attached to the metal with as few joints as 
possible. In this coimoxion the largo coefficient 
of expansion of iron xvith rise of temperature is an 
important factor; for, if, as is usually the case, 
this coefficient is much greater than the correspond¬ 
ing coefficient for the lining, severe stresses will be 
«‘t tup in the latter with a consequent tendency 
for the lining to warp away from its support and in 
I xtreme cases to crack. 

This indeed was the fate of many of the earlier 
rljonito lined steel tanks, and even with improvements 
in the quality of the ebonite and the methods of 
nteaching it, such tanks arc still somewhat fragile 
lor this reason. 

Mention may be made of an attempt to remedy 
this defect carried out by Messrs. E. I.’ Du Pont 
'les Nemours and Co.* A steel tank was lined with 


ebonite superimposed upon soft rubber, the rubber 
being vulcanised to the steel. After several months 
service the tank was opened up and examined. 
Several joints in the ebonite lining were found to 
have given way, but the soft rubber was intact 
and had completely protected the steel from cor¬ 
rosion. 

It ■will be obvious that the consequences of a break 
in the lining of a steel or iron tank are serious, for 
unless discovered early and promptly' attended te) 
irreparable damage may be done to the metal plates. 

It is therefore best to avoid the use of these metals 
if ijossiblo. The alternative as a material for large 
tank construction is wood. Certain varieties of 
wood, such as yellow pine and cypress, withstand 
the action of hydrochloric acid remarkably well*, 
and may be us^ unprotected in tanks to contain 
dilute acid. For general use, however, the surface 
of the wood should be protected from direct contact 
with the acid, although the demands on the lining 
are less exiguous than is the case with a metal ttink. 
For mstanco such a material as asphalt, which is 
slightly porous and would be inadmissable in the 
case of iron, forms quite an efficient lining for wood. 

Many designs of wood tank for acids have been 
patented and a number of composition linings 
recommended.* In one case a tank is constructed 
of two lay'ers of wood with the enclosed space filled 
with a fused mixture of sand, pyTites and sulphur. 

But the material best adapted for the purpose 
of a linuig is an acid-proof quality of soft rubber, 
and rubber lined tanks, although rarely .scon in this 
country, are largely used in America and have 
earned a high reputation. It is evident that, given 
acid-resistant properties, rubber is a material peculiar¬ 
ly suited to the service. Its strength and resistance 
minimise the danger of damage through accidental 
rough usage, and when used in conjunction with 
wood a tear in the lining may be reiiaired both 
quickly and wthout risk of damage to the tank. 

The special feature of the installation described 
below is then the use of a soft gi'cy nibber mixture, 
as a lining for wood in the case of the storage and 
reaction tanks, and in the form of hose for the pipe 
lines. 

This rubber ha.s a S])ecific gravity of 0-98 and a 
breaking stress of 20(X) lbs. per sq. inch. A sample, 
tested by immersion in boiling hydrochloric acid 
(38 per cent.) for 48 hours, remained unchanged. 
As far as can be seen it is inert to sulphuric acid up 
to a strength of 70 per cent., acetic acid to 10 per 
cent., ferrous chloride to 50 per cent., and to any 
strength of oxalic acid, phosphoric acid and sodium 
chloride. 

It is not suitable for use in the presence of free 
halogens. 

The effect of heat on the rubber is influenced by 
the nature of the liquid in contact with it. In some 
cases a temperature of 130° C. may be safely used 
and in most cases a temperature in the neighbourhood 
of 100° C. causes no ill effects. This may be con¬ 
trasted with the behaviour of ebonite which softens 
rapidly when heated above 70° C. 

As a practical example of the behaviour of this 
rubber in contact with Hydrochloric Acid, Fig. 1 
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will be of interest. This illustration is from a 
photograph of a section of rubber hose that has been 
used continuously for twenty years for the convey¬ 
ance of strong acid. An examination of the section 
shows that the inner surface of the rubber has 
shrunk sli^tly and has become somewhat harder 
for a depth of A', but no other change is 
apparent. 

In addition to the advantages of strenrth and 
durability accompanying the use of rubber and 
wood, the cost of an installation built up of these 
materials is very much less than that of any other 
combination that can bo employed for the purpose. 

The plant described here is for the storage of 
twenty tons of Hydrochloric Acid of Sp. Gr. 1-2, 
and its distribution to eight acid baths in two groups. 
Its object is to replace four hundred carboys hitherto 
used both for the storage and the distribution of the 
acid. 


Since all the baths are on ground level; grtoitpr is 
made use of for distribution, and to give sufficient 
head the storage tank is mounted on a wooden 
foundation four feet high. This provides an average 
fall of 0-9 inch per foot for the la) foot main. 

The choice of shape for the storage tank lies 
between rectangular and round with nearly all the 
advantages in mvour of the latter. A round tank 
in addition to being easier to make and erect, has all 
its iron supports on the outside and visible, whilst 
the rubber lining can be applied with only a quarter 
of the number of seapis demanded by a rectangular 
construction. 

Fig. 3 is taken from a ]^hotograph of the tank hi 
position. It is ten feet in diameter and ten feet 
hi^ and sliglitly tajiered from bottom to top. The 
wood used is 3" yellow pine, the staves beii^ support^ 
by twelve }' W.I. hoops bent to the circle of the 



Fig. 2 shows in plan the situation of the acid batlis 
relative to the goods yard where the acid enters the 
works. 

It will be ob-served that the_ storage tank has 
been placed close to a railway fidii^ to facilitate 
rapid and direct filling from a tj ffi | ^ wagon. Two 
acm mahis are then necessary distribution; 
one of length 60 feet to feed two b^^fand the other 
of length 120 feet for the remaip^|«ix baths in the 
long shed. 


tank and fastened by adjustable lugs. The lugs 
(Fig. 4) are so designed as to fit close to the staves, 
and to prevent the ends of the hoops being forced 
into the sides. 

An octagonal cover to the tank protects its con¬ 
tents from the weather, and stops the escape of fumes. 

Both the outside of the tank and the iron hoops 
and lugs are painted with coal tar pitch. 

The lining consists of sheets of acid proof grey 
mbber mixture, -A' thick-, To obtain perfect 
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dliesion with tho wood the inside of the tank must 
^eo from ridges or other irregularities. 

A backing composed of strong rubter impregnated 
sibno is first applied. The sheets of rubMr, after 
aving been vuloanised, are then rolled on to this 
dirio, and pressure and heat maintained until 
oiiesion is complete. Tho seams In the lining are 
overed with broad rubber straps and sharp bends 
re avoided. 

''te' a; :"' V'. .. ,i’- , r ■ ' 


There are no breaks in the lining for exit pipes, 
distribution being effected by syphons. 

The Distbibtjtino System 
Second in importance to the storage tank are the 
acid mains; and here again practice differs as to 
the choice of material for the pipes. 

, Ebonite,.silica? glass, earthenware boiled in tar, 
a'Ud, soft ropb^^i^avo all been used. As in the oa.se 
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<>{ tankH, the nature of these materials render it 
necessary to ])rotect the pipes either by a suitable 
(aising or by running the lino as far as possible out 
of reach of accidental blows, a condition not always 
praoticablc. With the exception of the last, they 
are rigid and brittle, and can only be obtained in 
short lengths. Kbonit<! pipes, for instance, are not 
made in lengths much exceeding ten fe<d ; a main 
(K) fixd long would thus have seven joints, and all 
joints arc potential leak points. 

Soft rubber ])iping, on the other hand, is made 
in lengths f)f tin feet and theicforo very few joints 
are necessary, and the risk of leaks in the mains is 
minimised. In addition, pipes of this material may 
lie carried round btauls and corners which would 
require sjreeial stxdions in the ease of rigid pipes. 





.Mai.i.k.oii.i. Im)s Lrc roi: Horsi) tl<M;f^ 

Kjc. 4 

The two mains ii.scd in (lie installation described 
here are made r>{ acid proof hose, and me supported 
along their whole length in woorien launders to which 
they are fu.stencd by loose straps at intervals of 1.5 
feet. 

’i’he shorter one, 11" in diameter, feeds the two 
isolated batlis, and the other, 2" in diameter, feeds 
the battery of six baths. The mains are supplied 
by rubber syphon tubes, the bend of the tubes being 
carried over the edge of the storage tank on w<X)den 
shoulders to avoid strain and deformation. 

The positions of the cocks are indkated in h’ig. 2. 
Hard rubber cocks have been found most suitable 
for this purpose ; but in special cases they mhy be 
advantageously replaced by bronze pinch cocks, of a 
design similar to those used in chemical laboratories. 

Attention is called to the safety cocks placed as 
near the storage tank as possible in each main. 
The mains are in general carried close to the walla 
of buildings out of harm’s way; the reaction vessels 
are then fed by short lengths of hose toinching 
from the mains. i 

In each long lengtn of pipe about one foot of 
ovcrlength has btvn allowed. The slack is taken 
up in bays close to the ends of the pipe and provides 
for remaking a joint without distimiiing the main 
])ilK'. 

Relay Tanks and llEACTtON Vessels 

From the raaiirs tlie acid is delivered to relay 
tanks or direct to the reaction vessels. Both must 
bo^made of or lined with acid resisting matorial. 


The relay tank may be of similar design to the 
storage tank. A very convenient form is shown in 
section in Fig. 5. The purpose of this tank is to 
permit of the acid from the mains being diluted, 
heated or otherwise treated before being run into 
the reaction vessels. 

Since all chemical reactions involve energy changes, 
the reaction vessels have to vuthstand, in addition 
to the acid, more or less rapid fluctuations of tom- 
jterature. It may also be necessary to carry out the 
reaction under reduced or high pressure. 

This introduces new factors into the design of 
the tanks. The effect of heat on the material used 
to line the tank must be ascertained. Ebonite 
and asphalt for example soften and become plastic 
above a certain temperatiu'e, whilst stone and ceramic 
materials arc liable to crack as the result of sudden 
changes in temperature or pressure. 

Moreover the mechanical wear on the Uniug may 
be considerable, due to the abrasive fiction of sus¬ 
pended solids in an agitated liquid, or to the for¬ 
mation of a precipitate or sediment which has to 
be dug out from the bottom of the tank. 

For reaction vessels therefore a much stouter 
construction is both necessary and desirable. 

Without vimtfiring on a coraiiarison of the various 
types of vessels in use, a comparison rendered difficult 
by the multijilieity of processes in which hydro- 
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chloric acid is employed, a brief description will 
be given of the application of lined wooden vessels 
to two typical reactions; these will be found to 
offer guidance in the majority of cases that arise. 

In the first type of reaction, a crystalline product 
was obtained by adding solid in small quantities at a 
time to a 10 per cent, solution of hydrochloric acid, 
heated to 65° C. by steam, and kept ccmstantly 
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ftgitated both dviring the addition of the soliil and since its only function is to act as a buffer between 
during the subsequent cooling and crystaUiaation. the rapidly moving particles and the rubber surface. 

A rectangular rubber lined tank was specified. Fig. 6 shows, in plan and elevation, the tank 
The tank was ten feet long, four feet wide and three fitted with its double lining. The rubber lining is 
feet liigh and made of 3' cypress. After being in use carried well over the edges of the tank to protect 
<oine months it was obsorvefl that whilst the main the vertical rods from acid and the outside of the 
dructxure of the tank was adequately protected by tank is given a coat of pitch. 
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dll' rubber lining, the liniitg itself showed signs of In the second type of reaction the chemical changt» 
"'■lit, due to the scouring action of the crystals, is initiated, or accelerated, by reduced or high 
I) would, of course, bo possible to repair or renew pressure, and by heat. 

dll' lining from time to time as occasion required; Closed vessels must be used, and in order to provide 

lint it was found to bo cheaper and better to protect the necessary strength a cylindrical construction 

tile rubber from mechanical action by a light inner is always adopted. It is also veiy essential to 

lining of wood. This could be renewed at small have pmect adhesion between the lining and the 
'■"d when worn out. Such a lining need not be tight wood. 
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Fig. i iUustra^ a form Of tank designed ttf hold 
lOllw. pressure. It iff made of 3' oak, lined with 
■ubber. The staves are bound by five, f' W.I. 
loops, and the ends are held in position by two 
lairs of channel girders oonneoted by iron rods. 
To permit of lining, repairing and cleaning this 
link it is necessary to have a detachable end as 
hown in the section. The opposite end may then 
ic crozed into the staves, and provided with the 
lecessary exit pipes, pressure gau^, etc. 

Other example of the application, of- a rubber 
,nd wood oonstruotion to process vessels will suggest 
hciDselves. 

TKANSrOBT 

The transport in bulk is a separate and. important 
.base of the handling of acid*. 

A wagon tank is called upon to encounter the 
iiischances of travel by road and rail. It must 


length of the tank. The lining is a special aoi 
proof_ rubber 4 ’' thick. The double ends giv 
additional strength and render cleaning and interna 
repairs easy to carry out. The outside of the tanl 
is coated with coal tar pitch. 

The tank is mounted on wooden cradles ant 
strapped in position by wire ropes. 

Fig. 9 illustrates the mounting of a 10 ton tanl 
on a standard 16 ten wood underframe of regulatioi 
size. 

A point often overlooked in the design of wagoi 
tanks is the provision of adequate devices for rapi< 
filling and emptying. The seloction of suitabl 
fittings will depend on the power available for pump 
ing the acid at the various works where it has to b 
delivered. When compressed air of sufficient pressur* 
is available it may be used connected direct to th 



no designed os to withstand continual vibration 
.ud shocks, and in the event of a collision to remain 
iilact. It has also to stand the internal pressures 
ised in blowing the acid from the wagon to the 
terago tank, which may be situated a considerable 
icight above ground level. Provision has to be 
uado in the design for rapid cleaning and repair. 

The dimensions of such a tank are, in the case of 
■ail transport, governed by the railway companies 
cgiilations for private owneys tank wagons, and 
M the case of road transport by the carrying capacity 
)f the vehicle employed. 

Fig. 8 shows m elevation a rubber lined wood 
*'ag(iu tank designed for road transport. It has 
I capacity of 600 gallons. It is Constructed of 
r'cliiiw pine and is cylindrical in shape and double 
eded. The staves are supported by f* W.I. hoops 
uid the ends are elamped. together by four angles 
1 " oonn^l^ by {* bi^ running the whole 


wagon tank, or through the medium of an acid 
elevator of the automatic type. Altemati-vely a 
centrifugal pump may be more convenient. Much 
unnecessary delay and expense will be avoided by 
an agreement on the question of plant and fittings 
between the manufacturer and tke consumer. 

Costs 

The chemical and engineering aspects of handling 
hydrochloric acid in bulk have been considered, 
but the duties of the chemical engineer do not termin¬ 
ate at this point. 

When introdnoing a now system invoI'vLng capital 
outlay, it is necessary to show an adequate re^n 
for the expenditure; and this is often a matter of 
some difficulty. It is seldom possible tq express 
in terms of money the value of time and labour sa-ving 
resulting from some more efficient method of carrying 
out a pHWess, . * " 


























194 


OHEMISTEY AND INDUSTRY 


Veb. it, 19S4 


In the present case, however, some definite figures 
are available which throw an interesting light on the 
nature of the investment. 

It has been seen that there are throe methods of 
handling hydrochloric acid. 

Method I. By transporting, storing and dis¬ 
tributing in carboys. 

Method II. By transporting in wagon tanks, and 
storing and distributing in carlmys. 

Method III. By transporting in wagon tanks, 
storing in bulk, and distributing tlirough pipes. 

In Table I the items of expenditure associated 
with the tlireo methods of handling the acid are 
enumerated. 

An example has boon taken where the acid is 
purchased, wei‘kly, in ten ton lots, and is delivered 
to a factory, situated 100 miles on a direct route 
from the acid works. 


T A BITS 1 

Method I. Acid pui'chosed in carboys and stored and 
4li8tributed in carbo>^. 

Oarriago on carbon's in 10 ton lots at £1 Is. por 
ton 

Uarriage on rotumod empties at 12/6 jwr ton .. 
tJost of imloading full carbo>’>j and loading 
omptioB (estiinated).. 

Distribution of acid (estimated) 

Uroakugo (at 1 %) 

Interest on investment in carboys at r>% 


Investment by consumer , . . nil 

„ by manufacturer . . . 400 carboys 
at 8/6 each .. 

Method II. Acid purchased in tank wagon 
and distributed in carboy. 

Carriage on acid in tank wagon at 18/- por ton 
including return of tank .. 

Cost of unloving into carlx)ys (ostiiimted) 
Distribution of acid (estimated) .. 

Breakages (at I /2%) 

Interest on carboy investment (at 5%) 
Interest on tank wagon investment (at 5%) 


Invostiuent by consumer 
8 /O each 

„ „ manufacturer 

wood wagon tank ., 


200 carboys at 
1 rubber lined 


in bulk and distributed in pi]:)os. 

Carriage on acid in tank wagon at 18/- {X‘r ton 
(including return of tank) .. 

Interest on tank wagon investment (at 5%) .. 
Interest oi\ storugo tank and distributing .system 

(at 6%) .'. 

Renewals and repairs (at 5%) .. 


Loss rebate on price of acid at 5% .. 

fnvostment by consumer . . . Storage tank 
and distributing syt^tem 
„ „ by manufacturer . . . 1, niblHU lined 

tank wagon .. 


£10 

10 

0 

£l 

19 

0 

£1 

15 

0 

£0 

10 

0 

£1 

14 

0 

£0 

3 

3 

£1^11 

3 

£170 

0 

0 

an<I 

stored 

£9 

0 

0 

£1 

0 

0 


10 

0 


8 

0 


1 

8 


3 

10 

£11 

4 

0 

£85 

0 

0 

£200 

0 

0 

and stored 

£9 

0 

0 


3 

10 


2 

4 


•J 

4 

£9 

8 

0 

£2 

0 

0 

£7 

8 

0 

£120 

0 

0 

£200 

0 

0 


In Method I th6 consamer, in addition to paying 
fcff the acid, has to pay caitli^e on the full carboys, 
the cost of unloading and rolotiding empties and the 
carriage on the retmmed empties. 

Included in the price of the acid is the allowance 
for breakages, estimated at 1 per cent., renewal 


of packuig and hampers, and the interest on the 
capital invested in carboys. 

A charge of lOs. for distribution, estimated, has 
also been allowed. 

In Method II the cost of handling and freight 
charges are reduced. The allowance for breakages 
no longer appears in the price of the acid, but still 
exists and must be added to the costs. It is now 
estimated at J per cent, suice the carboys require 
less handling. 

The cost of unloading is reduced somewhat, but 
distribution remauis the same. 

Interest on the investment in carboys most be 
allowed, and interest and costs of repairs and renewals 
to the wagon tank will appear in the price of the 
acid. 

In Method TII the freight charges are the same 
as in Method II. The items of cost of unloadinK, 
breakages and distribution disappear. (A smali 
charge should bo allowed for unloading, but this is 
difficult to estunate). 

Additional items are the mtcrest on the investment 
in storage tank and distributing system, and the 
allowance for renewals and repairs. 

From the total coats, however, must be deducted 
a very considerable rebate allowed by the acid 
manufacturer to consumers i)urchasing their acid 
in bulk and stormg it by this method. 

This may bo between !i per cent, and 10 per cent, 
of the purchase price. It represents the mcreasf^ 
in efficiency that accompanies a bulk method of 
handling. 

If the price of acid is taken at, say, £4 per ton 
the rebate, calculated on the lower percontag(^ 
amounts to £104 per annum, and is sufficient to pay 
for the cost of the entire installation in less than 
two years. 

An installation, .such as the one described, should 
last for upwards of twenty years. There is, therefore, 
a big margin available for the reduction of cost of 
manufacture in processes using hydrochloric acid. 

In conclusion it may bo said that a method bascil 
on uniting the properties of two substances caimot 
be regarded as ontiiely satisfactory, but advantage 
must be taken of the best materials available 
until the ideal has been discovered. Possibly 
this win bo found among tho new alloys of kon; 
but it is an annoykig circumstance that, so far, 
these alloys appear to become brittle in proportion 
as their resistance to acid increases; consequently 
they share some of the disadvantages that arc seen 
to accompany the use of most inert compound 
substances. 

My thanks are due to Messrs. Boulton & Paul, Ltd., 
of Norwich, for permission to refer to their new 
installation, and for the photograph (Pig. 3) of tho 
storage tank which was-constructed at their works. 

Rtiferencea 

* Industrial & Eng. Chom., Vol. 16, No. 2. 

* “ American Wooden Tank & Vat Practice.“ Gkcm. 
Age, VoL VII., No. 107, P. 270. 

» Kramer B.P. 4084, 1896. T. D. Owen B.P., 21294, 18!t:'. 

* " Carriam of Chemical Liquids on Bailwaya." 

Z. agntiB. Chem., 1908. “Truck for Hydrochloric Acid.' 
ahem. Trad. Jour., l»08. Vol. XLIL /. Tumor * 4. 
West. Eng. Pat., 124, 997, 
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THE BRITISH ASSOCIATION OF 
CHEMISTS 

The British A'ssociation of Chemists was founded 
to look after the material welfare of chemists, and 
it. has sections in several parts of the British Isles. 
In those districts where the chemical industries are 
active, it seems to have a large membership. Tliere 
is much work to be done in improving the status 
and emoluments of chemists and this is the task 
which the Association has undertaken. Its London 
section held its third annual dinner on Febiuary 1(1, 
.it the Engineers’ Club, Coventry Street. Dr. 
Herbert Levinstein, the President of the Association 
look the chair. An excellent musical programme 
was provided, and the various items were much 
.ippreciated by the members present. The chairman 
(iroposed the toast of the London section to which 
Mr. E. R. Redgrove replied. Mr. Price proposed 
the toast of kinmed societies, to which T)r. S. Miall 
l■(q)licd. Mr. Cory proposed the toast of the ladies 
;ind guests, and to this toast Miss Wright replied. 
Mr. C. S. Garland proposed the toast of the president, 
and alluded to the discussions held with the Instituti; 
Ilf Chemistry towards some co-operation between 
die Institute and the Association. Dr. Levinstein, 
in an interesting speiieh, made a suitable r<“pl.y- 

AN OBJECT LESSON 

Travelling outwards from Baker Street in the 
vloomy mist of a February morning, one passes 
after a few minutes’ run, a huge sign whose yard- 
high letters amiounce the “Site of the Amusement 
I’ark.” At the same time strange erections in 
timber appear, out-topped by distant views of 


stately buildings, minarets and towers. Stoam 
cranes are active, puffs of steam twist away, and 
men swarm ant-like among structures whose ungainli- 
ness little suggests their future fascination. This 
confusion of buildings, timber stmetures, and muddy 



British Empire Exhibition: 
Part of the Chemical Hall 



Frieae (n the Chemical Hall 
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roads will blossom out in a couple of months into 
the unique attractions of the British Empire Exhibi¬ 
tion, an effort of unparalleled magnitude. Govern¬ 
ments, Colonies, industries, trades, all will bo 
represented, but the section that will interest the 
^ders of GWsfry and Industry most is the Chemical 
riaih fassing through the organised muddle of 
erwtwn one comes to a huge hall, the Palace of 
industry, in an ideal position, close to the north 
ratrance near Wembley Park Stotion. In the 
Eaiace of Industry, which covers more acres than 
one cares to remember, is the Chemical Hall. It 
bo a source of pride to chemists to know that 
the largest smgle exhibit in the Palace of Industry 
will be that of the Chemical Industry, which will 
occupy an area of no less than 37,600 sq. ft. But 
quite apart from the large area occupied—even the 




ef g‘re an idea, within the oovew 

: scope of . the ici^^ 

dmWp ■ that the dbttble, don®, 

^ f thundenng drum will not he 

neglected, for such an opportunity to instruct os 
well as odify IS hai^y likeV to occur again' witl^ 

some Mnerations. The Chemical Hall should be an" 

miilione of visitors, homo 
and overseas, to teach them at least Something of 
the far-rewhing importance of British cheiSoal 
Mience and chemical industry. The visitor to the 

Amusement 

^ 5 ii. though the Chemical 

^tion of the Exhibition may not he amusing, it 
^1 certainly leave a profound impression an^ose 
^pulat^*^® decorated, completed and 



Frie*c in the Chemical Hall 


^werful cotton industry occupies no more than 
3A187 sq. ft.—the exhibits themselves will be 
of unusual mterest. Already there is a long list of 
ferns which are going to exhibit—there are far 

one can people the 
^enucal HaU with fascmated throngs gazing at the 
lovely coloum of dyes or of copper smphate, admiring 
ghstemng piles of dry ammonium sulphate or limpid 
jars of glycerme; or following the representations 
5” laboratory or in works, so admir¬ 
ably delmcated m the vigorous colours of the frieze 
park. Drugs, essences, soap, 
chemicals, fine or heavy, all will be there, and it 
can safely be prophesied that little will bo looking, 
ihis 18 not all, for there is an exhibit which should 
<mvo home to every visitor the fine record’of British 
chemists and chemistry. There will be a complete 
reprt^ntation of our present state of knowlMge 

organising committee 
mcludes so many eminent exponents of the various 
br^chM, tlie exhibit wiU^ bo of no small interest. 
Catalysis, chemical enginaering, alkaloids, agricul¬ 
tural chemistry, to mention but a few of the manv 
subjwts, wUl bo expounded by specimens, often df 
great histoneal ipto^, If the visitor is interested 
m explosion wav^>s;*fe terpene8, isotopes or ions, 
crystals or colloidsi li»^l find something of interest. 


THE DERIVATION OF THE WORD 
“ MERCAPTAN ” 

By T. S. PATTERSON 

The unfortunate student has doubtless often 
obsmwed, with or without further curiosity in the 
matter, that text-books of Organic Chemistry are 
not at one m regard to the origin of the word 
Merca^n. According to Holleman (10)5, p. 78) 
^mthsen (Eiig. Ed. 1922, p. 91), Walker ("Medical 
p. 146), Meyer and Jacob- 
(“ Elements of Chemistry,” 
riv?’ Dictionary” (1866, \ 

• }**?*B®® Dictionary” (1912, 3, 434), the 
worri IS den^ from corpus mercurio aptum, whereas 
Perto and Kipping (1904, p. 187), Cohen (1917, p. 
196), Md Richter (1891, p. 140 ; German Ed. 1909, 
p. loO) d^ve the word from corpus mercurium 
mptans. Thomas Thomson (“ Chemistry of Organic 
Bodies, 1838, p. 326), perhaps with a view to being 
on the safe side, derives it in both ways. 

A few years ago attention was directed to the 
matter in a p^r by Paul Dieigart in the Journal 
fUr praUische Chemie, 1919; [U], W, 281—292. The 
PAper,, itself perhaps not contpiouQus fm? olarity,«i8 
dismissed in dhe piepiioal gobi^^s 










tbe clnfi^e,' alm<^t eont«mi^tiibtu word, '^tiatqrioal,’^ 
wd > 1 ^ tbe ^biglisb reader is not mnoh bBsistra -: 

to a jud^ent u^b tbe siibject it is perhaps 
worth idiile to explain briefiy the true-, inwa:^eea 
of the. matter.,:'V 

In 1824 Wilhelm Chi^toihisr Jteise, 

IVofeesm of Chemistry hf tno tlniyefsity of Oopem ;* 
hagmi, examined the aetipn of biurhbn bismi^de ' ; 
on •ammonia, etOi,' and discovered' thereby the 
xanthates,, which, It appea^, nifght be rested ^ 
as carbonates in which some of the oxygen had l^on 
replaced by sulphur. This led to other ej^rimentsi 
and by distilling Oaloium ethyl, sulphate with; t^ium ' 
hydrq^phide .the liquid wmoh is known as mer- 
captan was ohtsdhoa-r-in, o? shortly before, fte 
yeair 1833. The earliest ihtimatioh of this discovery 
was a note in Sohweigger-Seidel’s Joufiuii fiir. Ohemie • 
and Phjfsik* 1833, 8 , 148, a t uU account of the work 
being i»^nted to the iCbngelige Ifenske VidOn- 
ukabernes' Selskab. Tbia acf^unt was first i^ued^ 
in 1834, in the form of a re^nt, two .joam before 
the appearance of the volhmo in which it was ulti- ■ 
matoly published. Copies of this leprmt were sent 
by Zeise to several Journals, ’and translations or 
abstracts appeared hi at least four. The original; 
reprint had pixibably voty little Ciroulation and is 
now scarcely or hot at all procurable. Kven the 
Afhatidling^ of the Danish Society after their 
appearance in 1836, would alro hot be very easily 
accessible and Zeise’s woik therefore became known' 
through the translationB or extracts, which were 
publimed almost simultaneously. 

A preliminary note appeared in the Journal fiir 
prokllache Chemie, 1834, 1,'186, and in the same 
volume, pp. 267—268, 346—366* 396-413, 467— 476 
a full translation was given. As a result of his 
work Zeise arrived at the constitution C*H“S® 
for mercaptan, and C*H“'S*Hg for that of the mercury 
compound. The passage is as follows :—“ In accord¬ 
ance with the idea that the metal in this compound, 
as in tho sulphocyanides, forms one member, and 
the other, • and that in consequence the 
ethereal body is CW’S*-|-H®, I name the substance 
Ukon up by mercury ntercaplutn, (i.e., corpus mer- 
curio captum) and the other hydro-mercaptum, or 
rather (partly to avoid connecting the nomenclatwo 
with an idea still hy^pothetioa), partly for brevity), 
mercaptan {i.e., corpus mercunum captana), the 
final s being dropped for euphony. 

“ Thia nomenclature may seem offensive to some 
lint hardly more than the names chloral, picamar, 
oxainid, etc., etc., and those who are acquainted with 
the present position of our notions of the compositions 
of tho substances in question will surely grant that 
such, if I may so call them, innocent names, a,ro, 
temporarily at least, preferable to those which 
suggest an opinion as to the actual ruiture of the 
compound. . . . Against the name mercaptan it 
might, amongst others, be objected that it is really 
Urn mercaptum that is seized by the mercury; but 
iliis seems to mo to bo of little importance.” (Pp. 
2 (!r), 266.) - 

A different translation of the paper appeared in 
foggendorff’isf Anhafen, 18^, If, 86jB-^3l, In this 

• Foreniimer ^t| life journaj torpisW^soh* 


ttfimslatioh {p. 378) wieroaplaw is derived iis tefoie 
iitom wrpus mreurium capons, but rneredpiutn is 
derived differently front corpus mutmrio 
mwmrio being an obvious misprint, whilst the fsioi 
fhat thme is a considerable space between the .h 
id tnurcufio and the a (d a^um, might give rise th 
the idea that the letter c had dropped out by ohanoe* 
the. derivation of mercaptum from corpus meroimo 
ooiptum having just as. much to recommend it as the 
derivation from corpus mercurio aplum. It is a 
least clear from this that Zeise distmguishes between 
the substance which we now call mercajAan, and 
ils.iedioal for which he proposed the name 

mercaptum. 

BerzeliuA^to whom a copy of this reprint was 
most probably ; ,8ent-^ave an account of Zeise’s 
Work in his Jahreaberimt (1836, 14, 334) which was 
presented to the Swedish Academy of Sciences on 
March 31, 1834: He mentioned that “ Zeise names 
the assumed saltformer C'‘H‘'’S* mercaptum (from 
msreurio aptum, because it has a great affinity for 
mercury); but instead of calling its compound with 
hydrogen mercapftim-hydride he calls it meredptan 
(from mercurium captdns), dropping the final a for . 
the sake of euphony—or, rather, not to drive the 
die^nnance too far.” To this Berzelius added a 
footnote “ It becomes constantly more necessary 
for chemists to harifen their ears. Daily a number 
of new ternary compounds are discovered, for which 
so far no rational system of noihenolature is possible 
and for which names aro invented from Latin or 
jGroek derived from one or other property of the 
compound' ■without the slightest reg^ tor euphony. 
In the Course of thp past year alone science Ium been 
enriched -with the following ear-splitting names: 
Pouoil, Peuoedanin, Pittakal, Mercaptum, Meroaptan, ' 
Thialol, etc. It is very desirable that those who 
make discoveries in science should not heap it up 
with cacophonies.” Berzelius added :—“ mercaptum 
has not yet been isolated as such but only in 
combination with metals or hydrogen.” 

Also in a letter to Wohler of March 28, 1834, 
Berzelius wrote:—“ A no loss curious discovery is 
Zeise’s sulphur mess*, which he has named meroaptan 
(from mercurium captans I!!) dealing with it m a 
paper of seventy-two pages which one reads with 
much the feelings one would have if drivii^ through 
sand on a sledge. Bui the thing itself is excellent,’’ 
It seems clear from the reference to the length of 
the paper as well os from tho date, that Beirieliua 
must have had tho original reprint in his hands, and 
not one of the translations. 

A short abstract of Zeise’s paper also appeared 
in Liebig’s Annaien, 1834,11, 1—10, with an addition 
pp. 10—14, over the initials J*L,, the addition con¬ 
taining, however, mainly other parts of Zeise’s 
paper. In this the derivation of the word is not 
given but Liebig finished up his note with a rbmork 
similar to Berzelius’s. “I think I ought to point 
out- to Herr Zeise how much his excellent and 
masterly investigations lose in interest by diffuseness 
and the description of experiments which gave no 
result. The treatment of every chemical compound 

.. * o ^weiaUnbnifrle” to a liquid or to a piece of 

Wprk.iS..ohj^;di^!a^t,to t^tiate.' 



OHEMISTBY AND INDDSTBY 




Feb. Si, Wit 


in the same manner would exhaust even the greatest 
patience.” (pj). 13, 14). 

Another extract appeared in the Annaks de. 
Chimie et de Physique, 1834, [2|, 56, 87—96, and 
here mercapium is given as from corpus mercurio 
aptum (p. 93) and mercaptan ns from corpus mer- 
curium captans (p. 88). 

The original paper ultimately appeared in 1836 
in the first part of Volume VI of the Naturviden- 
skabcliye og rnathematiske afhandlinger der kongelige 
Danske videnskabemea Selakaba, the volume however 
bearing on its title page the date 1837. In the paper 
(p. 13), mercaptum is derived from corpus mercurio 
aptum and mercaptan from corpus mercurium captans. 
It is clear therefore that Zelso intended mercaptum 
—derived from mercurio aptum —to be name the 
of the radical 0*H''S, and mercaptan —derived from 
mercurium captans —^to be that of the substance 

It is a little difficult to understand why the con¬ 
fusion in the text-books should have arisen at all. 
That information about mereaptan was originally 
disseminated by means of the translations has nothing 
to do with the matter, suico in all the translations 
the derivation of mercaptan is correctly given. In 
the version given in Journal fiir praktiscite Chemie. 
the name of the radical mercaptum Ls incorrectly 
derived from mercurio captum mstoad of mercurio 
aptum, but this, if anything, should have had the 
opposite effect to that produced. The fact is, per¬ 
haps, 'that even authors of text-books of Oiganic 
Chemistry may nod occasionally, and fail to consult 
the original sources. In any case it is clear that 
Zeise, whoso right to dictatorship in the matter is 
inalienable, intended the word mercaptan to be 
derived from mercurium captans, and that most 
of the text-books are wrong on this pomt. 

Organic Chemistry Department, 

University of Glasgow 


INSTirUTION OF THE RUBBER INDUSTRY 

At the meeting held in London on February 4, 
IVfr. F. Kaye, who introduced the process for raakitig 
rubber-latex paper, de,scribed a now use for rubber 
latex in the manufacture of boards, leather and 
linoleum substitutes. The amount of latex required 
in making boards, etc., varied from .30 to 40 per cent, 
of rubber content (more than is used in making 
rubber latex paper), the quantity depending on the 
nature of the fibre! and the purpose and quality of 
the fbuil product. The increaso in tensile strength 
was greater -with low-grade materials than with 
stronger fibres. The devclojunent of the manufacture 
of latex boards should lead to a big range of new 
products made by paper-making and bo.ard 
machines, e.g., floor-cloth, leather boards, asbestos 
boards, mill boards and containers. Latex boards 
are easy to colour and could be used in the elcctiical 
industry. As latex boards are well suited for 
embossed effects, they could find use in book-binding, 
panelling, etc. The boards can bo self-vulcanised 
during manufacture at very small cost. 


FORTHCOMING EVENTS 

Feb. 22. SoersTv or Chemical iNmisray, Liverpool 
Section, with the Manchester Section. “ Plant 
Pigments,” by Prof. I. M. Hcilbron. 

Feb. 22. Society- of Chemical Ikdustiit, Olasgow 
Section, Engineers’ and Shipbuilders’ Insti¬ 
tute, 39, Elmbank Crescent, Glasgow, at 7.16 
p.m. “ Notes on Continuous Causticizing and 
Orosylic Acid,” by W. Wulmsley and E.* F. 
Stewart. 

Feb. 2.5. Society or CBKStrc.YL Inditstuy, Newcastle 
Section, Armstrong College, Ncwcastle-on-Tyne,. 
at 7.30 p.m. “ Sonic Aspects of the Physical 
Testing of Moulding Banda for Foundries,” by 
C. H. Holmes. 

Feb. 20. Boyal Society or Aiits, AV.C. 2, at 8 p.m. " A 
Study of tlio Destructive Di.stiliatioa of Coal,” 
by E. V. Evans, O.B.E. (Cautor lajcture I.). 

Feb. 20. Society or Che.mical iNntrsTRV. Joint meet¬ 
ing of the Chemical Knyineering Croup and 
the. Institution of Mechanical Engineers in 
the Lecture Theatre of the Institution, 
Storey’s Gate, Westminster, S.W. 1, at 6 p.m. 
A symposium will be held on “ 'The Treatment 
of AVntcr for Industrial Purposes.” 

Feb. 20. Institution or Mf.chanic'.yi. Enoineerb Joint 
meeting with the Chemical Engineering Croup- 
of the Society of Chemical Ineliistry, at 6 p.m.. 
Particulars as above. 

Feb. 27. Boyal Society or Arts, W.C. 2, at 8 p.m. 

” Tiic Use of Psychological Tests in the Selec¬ 
tion of a Vocation,” by C. <S. Myers, B.C.E. 

Feb. 27. Hull Chemical anp Enoineerino Society, 
The Hull Photographic Society’s Booms, Grey 
Street, Park Street, Hull, at 7.30 p.m. 
“ Indicating and Becording Instruments,” by 
C. F. Newton. 

Feb. 27. Royal Mioroscofical Society, 20, Hanover 
Square, W. 1, at 7 p.m. “ Practical Micros 
copy in Research on Textile Fibres,” by H. .). 
Denham. 

Feb. 28, Institution or Elkctrical Knoinebrs, Savoy 
Place, W.C. 2, at 6 p.m. ” The Design of 
Apparatus for the Protection of Alternating 
Current Circuits,” by A. S. FitzGerald. 


Die Pliysical Society of London is arranging to cele¬ 
brate its jubilee from March 20 to 22 next. Die pre 
liminary programme of the proceedings will be as follows: 
On Diursday, March 20, at the Institution of Electrical 
Engineers, Savoy Place, Victoria Embankment, W.C. 2, 
at 2.30 p.m., there will be an Exhibition of Apparatus, 
followed by a reception at 3.0 p.m., and at ,3.45 th< 
Guthrie Lrelure on “ I'hoto-clectric Effects in the ca,w 
of High Frequency and Allied Phenomena” will Is' 
delivered by .M. le Duo de Broglie. On Friday, March 21. 
from 4.0 to 5.30 p.m., and from 6.0 to 7.30 p.m., remi- 
iiiscenees by Original Fellows and other Fellows of long 
standing will be given, and on Saturday, March 22, then' 
will be a continuation of the Exhibition, and at 7.0 p.m 
for 7.30 a banquet will be held for Fellows and guests 
only. 

1310 Council of the Physical Society extends to the 
members of thi.s Society a hearty invitation to he present 
at these meetings, and, according to present arrange¬ 
ments, no tickets will be require^ lor this purpose. 
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SOCIETY OF CHEMICAL INDUSTRY 

UST OF MEMBERS ELECTED, 

February 8, 1924 

Armstrong, Dr. W. G., Public -HealtU Deportment, 
Sydney, N.S.W., Australia. Director-General. 

Uoird, David, 25, Princes Place, Ardrossan. Student. 

Hianvn, Harold B., Chemical Dept., Rowntroo and Co., 
i,td„ The Cocoa Works, York. Technical Chemist. 

Caimkhael, Kenneth F., 2, Kirkton Road, Burntislond, 
Pifeshiro. Chemist. 

Coates, William M., 28, Admiral Street, Burnley. Assist¬ 
ant Qiemist. 

Dovklson, Wilmot A., Chemist in Charge, Department of 
Health, Vancouver, B.C., Canada. Dominion Analyst. 

Kouglns, Mark, 27, Mosley Street, Newcastle-on-Tyne. 
Analytical Chemist. 

Kwiiig, Charles "W., c/o Canadian 'W'oollon Manufacturing 
Association, 266, MoCaul Street, Toronto, Canada. 
Research Chemist. 

Kawcett, Thos. C., Northern Sabulite Explosive Co., 
J,td., Tuthill Quarry, Haswell, Sunderland. Engineer. 

(iordon, Andrew R., 40, Heath Street 'W^, Toronto, 
Canada. Assistant. 

(ioulil, Thes. L., 110. C'hestergato, Stockport. Manu¬ 
facturing Chemist. 

hewis, William I;., 11, Clifton Wood Roiid, Clifton, 
Bristol. Manager. 

McGrath, Thomas, c/o The Condensed Milk Co. of Ire¬ 
land, I,ansdownc, Ijimeriek, Ireland. Biological 
Chemist. 

Martyn, George, Latcliley, Sandymount Drive, Wallasey. 

Murray, Alexander F., Burn.s Park, Ayr. Works 
tlliemist. 

Miispratt. Horaee, 1,5, Alexandra Drive, Sefton Park, 
liiverpool. Director. 

I’rks', Edward E., The Haven, Dorman’s Park, Surrey. 
Chartered Accountant. 

IIIiikIoh, J. E. Wynfield, Gorphwysfa, 1, Dcyne Avenue, 
Prestwieh, Mnnehester. Ix'cturer. 

Tliiiriipsoti, Rudolph E., 590, Milverton Boulevard, 

Toronto, Canada. Chemist. 

I'we.dale. Albert K., 20, King Street Snntli, Rochdale. 
Chemist. 

Wiight, Carl .7., Comhustion Utilities Corporation, 8-10, 
Bridge Street, New York, N.Y., U.S.A. Chief 
Technologist. 

DEATH 

Miiiilsdale, William E. (elected 1917), of 6, Castle Street, 
liiverpool, Metallurgical Engineer. On January 20, 
1924. 


ANNUAJ. GENERAL MEETING, 1924 

'I'he Annual General Meeting of the Society of 
uiiemioiil Industry will be held in Liverpool on 
'Vi'flnesday, July 0. Members are asked kindly to 
'into this preliminary announcement. Further par- 
ficnlars.will be publimed in due ooturee. 


INSTITUTE OF CHEMISTRY 

LONDON & SOUTH-EASTERN COUNTIES 

A special general meeting of the London Section 
W'as held on January 23 in the Meeting Hall of the 
Institution of Mechanical Engineers. All Fellotrs 
and Associates of the Institute in the London area 
wore intrited to attend. 

The Chairman, Mr. E. R. Bolton, in iiitroducing 
Mr. W. J. U. Woolcock, C.B.E., reminded the 
members of the discussion which the Section held 
early in 1923 on the subject of the organisation of 
chemistry, with special reference to the jwssibility 
of greater co-operation. 

Mr. Woolcock said that as a looker-on he wan 
possibly able to see some things which chemists 
might miss. Li the published synopsis of his address 
he had said that there was a need for a serious effort 
to unite the profession of chemistry by fusing or 
assimilating the various bodies concerned with the 
advancement of the profession and the science. 
He felt tliat members would take this point for 
granted, but he would emphasise three points. 

Krst, they could not claim that the public wore 
yet educattxl as to the functions of the chemist. 
They could not even invite prominent men of affairs 
to dine with them without laying themselves open 
to listen to siieeches which clearly indicated that 
their guest was oonfusnig theii' profession with the 
calling of pharmacy. Then, again, he was not 
satisfied that everything possible had been done to 
bring the whole bony of those who practised chemistry 
as a profession into one professional organisation. 
The Institute had on its flank another body which 
was claiming to do some of the work which a profes¬ 
sional organisation might undertake. Fmally, scien¬ 
tists, and particularly chemists, had show'n a peculiar 
aptitude for waste. They had specialised in wasteful 
and uneconomic method. They had split them¬ 
selves up into a multitude of small societies, and had, 
further, taken groat care that the headquarters of 
all tho-so societies should be as far apart as possible, 
and that, when it was necessary to select officers 
for any of them, the officers should have had as 
little contact with tlie work of the other societies 
as possible. 

He then referred to the Federal Council. Li 
1918, when the Federal Council was formed, chemistry 
was in a relatively prosperous condition, and it was 
comparatively easy for the small body of enthusiasts 
who had formed this Council to prepare the ground for 
a larger scheme of co-operation. Nobody could claim 
now that chemistry or Any other profession was 
flourishing, and the time was at hand when the 
members were pressing for that more lively action 
which they could expect from a council containing 
their own elected representative members. The 
more intimate fusion of British chemical bodie-s was 
especially desirable now, seeing that they all had to 
contend with financial difficulties. It was not now 
possible for chemists to keep in touch with all the 
societies to which they were attracted. He would 
not like to say exactly how many societies connected 
with chemistry there were in the United Kingdom 
—^probably only Mr. Pilcher would be able to tell 
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tbem—but they were all doing useful wofk in one 
Sphere or another, and it was clear that the present 
cost of membership of all of them would be prohibi¬ 
tive. He had suggested that the bodies involved 
in the proposed amalgamation should be the Chemical 
Society, tne Institute of Chemistry, the Society of 
Chemfoal Industry, and all other societies interested 
in the advancement of the science and its appli¬ 
cation. All these societies ^ould be linked up at 
first in a loose manner, so that the advantages of 
membership of all of them should be available to 
members of all the other societies at a much less 
cost than was now possible. 

During the last few years the relations between 
chemists and industrialists had improved wonder¬ 
fully, but there was still room for great improvement, ' 
and therefore he suggested that the associations 
of British chemical manufacturers (therel was more 
than one association), whilst obviously they could 
not be constituent societies (since membership of 
such associations was not individual), should be 
affiliated to the proposed amalgamated body. He 
wished to do all ho could to bring chemists and 
industrialists into close contact one with another. 

Ho had already to some extent referred to the 
objects of the amalgamation. The first he would 
suggest would bo economy in organisation. The 
societies should co-operate by the election of a 
General Chemical Council, containing the nucleus 
of the Federal Council, and elected representatives 
from each of the bodies, which would manage the 
affairs of the new body. They would appoint com¬ 
mittees corresponding with the councils of the 
present individual groups or societies respectively, 
who would carry on the work and maintain the 
traditions of those groups or societies. Further, 
they would appoint a joint secretariat. If the latter 
point were not' capable of immediate realisation, 
great good would inevitably accrue if the secretariats 
of all the bodies wore housed in the same building. 

The second object of amalgamation was to secure 
economy in publication and printing. Something 
hod already been done in this way, and he need 
not elaborate upon the fact that more economies 
could bo effected. 

Thirdly, they would effect the provision of a joint 
library, which was an extension of the present 
scheme for the use by other bodies of the library 
of the Chemical Society. 

He referred to the scheme which had been put 
forward by the Federal Council for the inauguration 
of Chemistry House. Unfortunately, immediately 
after this proposal hod been made, the present 
trade depression had set in, and the time was not 
yet rijM) to ask for large sums of money. The ideal 
was a fine one, and would go a long way towards 
co-ordinating the interests of all the bodies which 
had their headquarters at Chemistry House. They 
must continue to work for this ideal, but they must 
face the practical fact tiiat the ideal would be difficult 
of immediate accom;^hment in the present cir¬ 
cumstances. They would be wise to proceed with 
plans for federating'‘'tho interests of the various 
bodies associated Wffilt chemistry without necessarily 
awaiting the compl^on of their biiilding; par- 


ticularly should they aim at joining together thow 
bodi^whose interests’were more nearly assooiat^,- 
The other similar bodies would join mem ' 

when this was accomplished. 

Mr. B. V. Evans said that it was a great pleasure 
to him to see that the members of the Institute were 
taking serious thought of the need of oo-operation 
between the various chemical bodies. He reminded 
the meeting, of the steps which had already been 
taken, first of all in the forination of a jmnt Inbiary, 
and, secondly, in the formation Of a, joint 
of Chemical Abstracts, with Fiot Philip as chahnnan^ 
He hoped , that these stepa were but an ifidioation 
of the more complete ooUaboration which would 
eventually be brought about.. He was spending 
annually hbout £30 in subtoriptions tp various 
chemiem or allied societies, ana he spent nearly 
£60 a year more in getting snppli^ with tedmioadv 
literature. He agre^, therefore, * that any st^ 
which could be taken to relieve this burden upon 
chemists would. be welcome to the members. In 
this connexion, he had been pleased with the lor- 
mation of the Chemical Engineering Group, by 
which it had been found .possible to prevent the 
formation' of yet another distinct chemical body, 
and the Society of Chemical Industry had every 
reason to be proud of its satelite. / , 

Prof. Philip said that, speaking as one with intimate 
knowledge of all three of the societies, he did not 
, quite see how the Institute Came into such a federa¬ 
tion. He could conceive that the Chemical Society 
and the Society of Chemical Industry, for instance, 
could usefully co-operate even more than they were 
already doing or were proposing to do, but if the 
Institute were to come in there would be immediately 
a difficulty in that the Institute was mainly a qualify¬ 
ing body. It was possible to,belong to either of the 
other two societies without possessing any serious 
chemical qualification, provided that a candidate 
was really interested in chemistry or its applications. 
The whole subject, was one worthy of every con¬ 
sideration, and he thought that the present efforts 
in the. matter of the Library and publications were 
an earnest of good things to come. 

Mr. E. M. Hawkins had some doubts as to the 
wisdom of including the Institute in the project; 
amalgamations were not always a success unless the 
bodies to be amalgamated had definitely the same 
aims. He felt that this was the case vrith the 
Chemical Society and the Society of Chemical 
Industry, but was doubtful as to the position of the 
Institute. 

Mr. R. Leslie Collett disagreed entMy with Mr. 
Hawkins and ■with Prof. Philip. He maintained 
that the common ultimate aim, whether of the 
Institute, or of the Chemical Society, or of the Society 
of Chemical Industry, was to advance chemistry. 
This over-ruled any of their immediate objects, 
whether they were looking after chemists or after 
the propagation of pwe ^emical knowledge or of 
chemical knowledge as applied to the arts and 
industries. It was true that the immediate functions 
of the Institute were different from thpro erf the 
Chemic^ Society and the Sooieljr of .CBeimpftl.^In- 
dustry'r'l^t, was all the ihore 
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Institute should dome in viith all its vigour to promote 
the dommdn aim. 

The key to the whole situation, however, was 
Chemistry House. They were holding this meeting 
in the hau of the Institution of Mechamcal Engineers, 
becauw When I^ndon members of the Institute 
or of any other body exjpected’ about five per cent; 
of their members there was not room- for them in 
any chemical building, and they had to seek the 
hospitality' of the Engineers or of some other body 
who had adequate headquarters. That of itself 
showed the urgency of the dmnand for Chemistry 
House, ' He did not agree with Mr. Woolcook that 
the ideal was not immediately obtainable. If they 
could not immediately get sufficient funds to buy 
a house, which he. doubted (all these bodies ha<l 
money tied up in capital funds against the rainy 
(lay which Was with us, but which nobody would 
believe was wet), they would at least rent a large 
building and see that all their offices and meeting 
halls, were in one building. He, therefore, urged 
that tnwttbers should set their hearts upon the 
immediatd"acquisition of adequate chemical head¬ 
quarters. It; oeudd be bought later when money 
was forthcoraiftg. Apart altogether from the ques¬ 
tion of federation, g^ must necessarily accrue if 
the officera of the various bodies were housed in the 
same building. At present the Institute was the 
only body which had its own building, and nobody 
could claim that even the Institute was satisfied 
as to the adequacy of its accommodation. JTie 
Chemical Society were notoriously erjing out for 
more space, particularly for the Library. The 
Society of Chemical Industry was hidden away from 
the usual place where chemists were to be found, 
and bad no teal accommodation. The matter was, 
therefore, very urgent'. 

'i'he Registrar of the Institute said that while he 
was much interested in the idea of federation, he 
thought that, as Prof. Philip had suggested, it would 
be found better, in the first place, to federate the 
bodies which were more closely allied both in their 
functions and aims. 

Mr. C. L. L. Claremont thought that the opener 
was at fault in discussing the closer organisation of 
the profession. He was of opinion that the pro¬ 
fession was already fully organised by the ^titute, 
and that anybody who was not in the Institute was 
not in the profession. 

Dr. O. L. Brady said that with regard to the Federal 
t'uuncil, tbe idea was excellent, and it was clearly 
desirable to bafio some co-ordinating body. The 
method on which that idea was worked out, however, 
nas at fault since the net result had been to collect 
I'ti the Federal Council a number of presidents or 
other high officials of the constituent societies, all 
of whom were busy men and unable to give that 
time to the affairs of the Federal Council which was 
mxscssary. , . 

The pr^ht Federal Council was in the nature of 
an advisory council. The council of the new body 
must have full executive powers if it were to be of 
any use. 

He agrq^, .3^ though tpe , 
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ultimate aim was the advanoement of chemistry, 
and the Institute ^ould pull with its jaropet weight; 

Mr. C. E. Sage spoke generally in fayotw irf the’ 
proposals. He emphasisw that, during tho iaqt 
thirty or forty years, movement had all been in the 
direotidn of splitting up chemists into their separate 
moups, and as each' group or society had grown 
m size and in importance it ha<l engendered the 
formation of yet other satellites. Latterly the 
movement bad been towards federation, but Mr. 
Woolcock’s proposals would undoubtedly interfere 
■with tbe liberty 6f a number of the federating 
societies. At the same time they must really that 
it was most inconvenient to attend a meeting or 
committee in Bloomsbuiy, then have diimer at 
Charing Cross, and go to Piccadilly for another 
meeting. 

Mr. Wooloock was then called upon to reply to 
the discussion. He made a brief reference to Mr. 
Claremont’s remarks, which ho considered very 
interring, but as not to be taken seriously by those 
who renSie the progressive position of chemical 
affairs. It could not yet be claimed, for instance, 
that membership of the Institute was the sole quali¬ 
fication of a chemist when it was realised that there 
was more than one prominent professor ■who was not 
a Fellow of tbe In^itute. In his opmion, the dis- 
^cussion had brought to light one serious critieisqi, 
namely, the position of the Institute in the proposed 
federation. It had been very properly pointed out 
that tlie Institute was in a different category from 
the other bodies, but he held with Mr. CoHett that 
any body whicb represented chemists should not 
be'outside the scheme of federation. The propo^ 
federated body would clearly have to make provision 
for different grades of membership. There would 
no, doubt be a grade corresponding ■with Fcllo-wship 
of the Institute and another ■with Assooiateship m 
the Institute. These grades would comprise all 
who had qualifications entitling them to consideration 
as members of the Institute. There would have to 
be another grade, which; would comiiri^ thoso_ who 
were interested in a less direct manner in chemistry. 

The mombem of the' Institute might possibly 
not come as readily into the scheme of federation 
as the members of the other bodies, but, in any case, 
ho thought that the Institute would be doing a great 
dis-service to chemistry if it held itself violently back. 
Dr. Braiiy then moved 

“That this meeting of Fellows and Associate 
of the Institute of* Chemistry of Great Britein 
and Ireland urges the Council of the Institute to 
take immediate steps to in'vite the co-operation 
of all bodies concerned with the progress of the 
profession and science of chemistry in order to 
ascertain the best means for co-ordinating the 
actmties of the various organisations with the 
ultimate prospect of federation.” 

' The resolution was seconded by Mr. McLachloiv. 
An amendment, moved by Mr. Claremont, to delete 
the words “ the profession and,” was not seconded. 
The resolution "was theh put to the meeting, and 
carried unanimously. 

. i with a hearty ivote of thanks 
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PERSONAL AND OTHER ITEMS 

Dr. Alexander Scott, F.R.S., ■who has completed 
Ills -tt'ork in advising on the preservation of the objects 
found in the tomb of Tutatrkhamen, loft Egypt on 
Febniary 10 for England. 

From Paris the deaths arc announced of Monsieur 
L. Roman, irrofessor at the Ecole (,'entrale des Arts 
et Manufactures do Paris, and of Jfonsieur .1. 
Bonnardel, jiresideait of the Cio Industrielle du 
Platine and of the Societo des Forges et Acieries 
de Huta Bankon a. 

Dr. T. J. Miimvy has resigned his post as head 
of the t'heniieal and Metallurgical Department of 
the Wolverhanijiton Technical School to become 
Principal of the Smethwick Technical School. 

Dr. W. E. Faragher, the author of numerous 
researches on the chemistry of hydrocarbons, and 
an authority on |M!troleum refining, has been 
appointed an assistant director of the Mellon Institute 
of Industry Reseateh, University of Pittsburgh. 

Dr. I. N. Ivanor, whose death is announced from 
Berlin, was responsible for the development of 
numerous factories in Turke.stan, including the 
santonin factory at Tskimkent, non-nationalised 
by the Soviet (Jovemment. 

BRITISH INDIA 

Final Forecast of the Sesamum Crop, 1923-21 

From re[)orts based on a memorandum received 
from provinces which contain, on an average, 99'C per 
cent, of the total area under sesamum, it is estimated 
that the total yield is .‘$82,000 tons (excluding Hydera¬ 
bad), as against 42.5,000 t. of last year. This repre- 
.sents a decrease of 10 per cent. The weather was 
not very favourable, and the condition of the crop is 
reported to be, on the whole, fair.—(/«rf. Tr. J., 
Jan. 17, 1024.) 

RHODESIA 

Petroleum and Coal In Rhodesia 

As the result of ex])loration at Inyaminga, 117 miles 
from Beira, on a concession covering 4200 sq. miles, 
it is claimed that the presence of coal was proved, 
and that the geological structiu'c was similar to that 
of the Persian oilfields. It is suggested that boring 
at a point neiur Inyaminga would “ in all probability 
disclose the existence of huge quantities of ix;tro- 
leum.”—(<S'. Afric. J. hid., Jan., 1924.) 

• 

CANADA 

.Mineral Wealth of Ontario 

Up to the end of 1923 the mines of Northern 
Ontario have produced gold, silver, platinum, nickel 
and copper worth over .$($00,000,000. More than 
250 million tons of ore and rock has been taken 
from the nickel-copper mines of the Sudbury district, 
yielding approximately $2.55,000,000, and placing* 
in ascertained reserves at least another 100 million 
tons of ore, with an indicated gross value of two 
biUion dollars. The rabies of the Cobalt, South 
Lorrain and Gowganda district have produced 
over 340 million ozs. of silver valued at approximately 
1210,000,000. Dividends from a great many of 


these silver mines have be4n exceedingly big— 
ranging from a few hundred per cent, to as hi^ as25,(^ 
per cent, on the capital invested. The silver bullion 
sent out from this few miles square of territory would 
make up approximately twenty trainloads of about 
twenty ears to each train.— {Official.) 

Production in Nora Scotia 

During 1923 the products of Nova Scotia yielded 
in revenue about $168,0(X1,000 including: Coal, 
$30,410,000; coke and by-products, $3,286,000; gold 
and other minerals, $255,0()0; gypsum, limestone, etc., 
$3,105,200; building materials and cloy products, 
$1,940,.500 ; iron .and steel products, $12,620,(X)0 ; 
fisheries, $11,779,3(X); manufactures, ships and 
freights, $53,185,000 ; farm products, $26,046,100 ; 
forest products, $12,350,600; grond total, 
$167,846,700.—(OJciol.) 

FRANCE 

French importi of Rubber. 

During the first eleven months of 1923 Frei^ 
imports of rubber totalled 33,295 metric tons, of 
which England furnished 15,272 t., British India 
7452 t., French Congo 772 t., Indo-China 3179 t., 
French African Colonies, except Congo, 576 t. 

Metallurgy In November 

The production of the State coal mines m the 
Sarre in November, 1023, reached 1,076,687 metric 
tons, so that the average production per working 
day was 45,938 t., i.e., 681 kg. per workman per 
day. The factories attached to the mines produced 
14,717 t. of coke, .against 16,(K)0 t. in October. 

Basic Stag 

The consumption of basic slag as a fertiliser is 
increasing in France. Before the war the import 
of basic slag averaged 400,000 t., but in 1922 the 
import was 27,325 t., and the export 308,326 t. 
In 1923 imports during the first nine months reached 
27,270 t. and exports, prohibited since October, 
reached 197,852 t. on (Ictober 1. Imports of basic 
slag come chiefly from the Sarre region and the 
exiJorts go to Germany, Belgium, Switzerland and 
Luxembourg. 

The UtilUation of Samba for Paper-.Maklng 

Samba (TriplorhUon ticlerwylon), occurring in 
Guinea, the Ivory Coast, Dahomey and the Camcroons 
has been investigated for use in paper-making. The 
wood contains ($0 pisr cent, of cellulose and 39 per 
cent, of lignone, l)ut only 33 per cent, of cellulose 
was obtirined in the technical tests, the paper pro¬ 
duced being <if common type. When bleached, 
the pulp was a dull white', slightly rough to the 
touch and fairly supple. Resistance to tearing, 
rubbing and other tests was mediocre. Very thin 
sheets can be obtained, the felting power being 
0015. With energetic treatment the lignone is 
easily eliminated, and the wood seems well suited 
for paper-making. 

Alcohol Production 

During the first’ three months of the season 
(October, November and December, 1923), . th'- 



Veb. tt. mi 


CHEMISTRY AND INDUSTRY 


20S 


production of atoohdl was 920,793 hectolitres, of 
which 624,607 hi. was reserved for the State, and 
390,186 hi. delivered for sale. Imports amounted 
to 64,127 hi. The stock in hand on December 31 
was 1,168,.360 hi. There is a slight excess over 
the production in 1922-23, but a slight diminution 
in the stock on hand, 

Export Prohibitions 

The export or re-export of coal, briquettes of 
lignite, coal or coke is prohibited, save by special 
permission of the Ministry of Finance. 

GENERAL 

Minerals In New Caledonia 

The Soci6t6 le Nickel has just obtained a contract 
for the delivery of from 600 to 1200 metric tons of 
nickel ore under advantageous conditions. Explora¬ 
tion for auriferous copper has been less active lately, 
but a trial shipment of 75 t. has been sent to New¬ 
castle, Australia. As exploration has given such 
satisfactory results, the company will probably 
increase its capital, 

Kadtum Production in Czechoslovakia 

According to the Czechoslovak Trade Journal, 
roughly 24 g. of radium, or about 12 per cent, of the 
world’s output, was produced at Joaeh'rasihal during 
the years 1909-22. It is estimated that the total 
world’s production of radium to date is about 204 g. 
Ihoduction in Czechoslovakia in 1920 was 2-2 g. 
(valued at 22 million kronen), in 1921, 3-2 g. (32 mill, 
kr.), and in 1922 2-2 g. (11 mill. kr.).— {Ch. Comm. J., 
Jan. 26, 1924.) 

Rubber Industry in Japan 

In 1923, betw'ecn 600 and 000 factories in .Japan 
were engaged in manufacturing rubber articles, the 
most itnjwrtant being rubber toys, the value of which 
in 1922 was 1,611,982 yen, .and which are now bemg 
exported in large quantities to Australia, South 
America, and India Rubber tyres are also being 
produced at low prices, and find a market in China 
and the Dutch Indies. Statistics published in the 
Hullbtin of the Tokio Chamber of Commerce show that 
during 1922 Japanese imports of crude rubber and 
gutta-percha amounted to 16,681 tons, valued at 
11,316,384 yen, as against 23,164 t., valued at 
15,742,019 yon, in 1921. To show the growth of the 
nibber industry in Japan since 1914, it is stated that 
the total importation in that year of crude rubber and 
gutta-percha was only 10391,, valued at 2,146,634 yen. 
'The value of loibber output has grown from 15,028,884 
yen in 1917, to 41,636,634 yen in 1921.—(CA. Comm. 
J; Jan., 1924.) 

Abrasive Materials In 1922 

In 1922 natural abrasives were produced in 
26 States, the quantities sold being as follows :— 
Crindstones and pulpstoncs, 26,624 short tons; 
oilstones and scythestones, 1016 t.; emery, 1468 t.; 
garnet, 7054 t. ; diatomaceous earth and tripoli, 
74,966 t.; pumice, 46,262 t.; grinding jxibblcs and 
tube-mill lining, 3159 t. The total value of the 
sales of natural abrasives was 32,732,674, whereas 
that of sales of artificial abrasives was 36,317,485, 


and taking account of imports valued at 31,695,402 
and exports worth 31,217,616, the apparent con¬ 
sumption reached the value of 38,627,946. The 
artificial abrasives, producerl to the extent of 
103,262,000 lb., were of three kinds, viz., metallic, 
silicon carbides and aluminium oxides. 

Exteniloo ot University of Oxlord Science Department 

It was announced in Convocation on the 19th inst 
that the Tru.stees of the Rockefeller Foundation 
had oITcrhI £75,000 to the University for the devcloi>- 
ment of the Department of Biochemistry, and the 
University has authorised a large extension of thi' 
space allowed in the. University Park, for this purpose. 


REVIEWS 

The Miceo-oroanisms oif the Soil. By SiE 
.E-Mohn Rus.sell, F.R.S., and Members of thr 
Biological Staff of the Rothamsted Experimental 
Station. Pp. t;itt.-j-188. Ijtndon: Longmans, 
Green A Co., 1923. Price Is. Qd. 

Great advance has been made in our knowledge 
of the micro-organisms of the soil since Pasteur 
suggested in 1862 that nitrification was probably 
a biological action, and Schloesing and Mftntz pro¬ 
duced proof some fifteen years later that this was so. 
Until the end of la.st century it was the action of 
bacteria, and especially of a few classes of bacteria 
such as those which cause nitrification and denitrifi¬ 
cation, and those which bring atmospheric nitre^n 
into organic combination either in symbioses with 
leguminous plants or otherwise, which attracted most 
attention, and other classes of micro-organisms were 
almost neglected. During the i>a8t tw'enty years a 
great change has been in progress, and the protozoa, 
the fungi, and the algae of the soil have all become 
subjects of study, and, though our knowledge of theso 
is still in its infancy, a whole literature concerning 
them has sprung up and the foundatioiLS, at any rate, 
have been laid of an edifice of exact knowledge 
concerning them. The older text-books of agri¬ 
cultural science may make some reference to nitrifica¬ 
tion and fixation of free nitrogen, but the student who 
wished to know anything of the recent work on the 
bacteria, protozoa, algae and fungi of the soil, and 
the inteiTelations of these, had practically to di^ it 
laboriously out of the original papers. The time 
had come for a work which would place this knowledge 
within the reach of teachers and students of agri¬ 
cultural science. 

No place has played a greater pari in investigating 
the micro-organisms of the soil than the Rothamsted 
Experimental Station. -Since the investigation of 
the partial sterilisation of the soil, started in 1907, 
led Sir John Russell and Dr. Hutchinson to the 
fruitful conclusion that tho increase in the number 
of soil bacteria is kept in check by soil protozoa, 
and that therefore soil fertility depended on the 
numbers of protozoa as well as on the numbers of 
bacteria, attention has been turned to soil protozoa, 
and after these soU algae and fungi also received 
increased, attehtion. At* Bothamst^ a staff of 
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exports has been built up’to form a team for the 
study of all these ditferent soil organisms. This 
very valuable book has been \TOtten by the heads 
of this staff, and probably there is no other institu¬ 
tion which could have produced such a book; 
certainly there is no other m Britain. 

The opening chapter, which is largely historical, 
deals with the development of the idea of a soil 
population. This and the closing chapter which 
gives a summary of the chemical activities of the 
soil population and their relation to the growing 
plant, are contributed by Sir John Bussell himself. 
The remaining chapters deal with what is known 
concerning diflerent classes of soil organisms. Mr. 
H. G. Thornton writes two chapters on soil bacteria, 
which ho classifies not according to morphological 
characters, but iecording to their physiological 
activities, a method which is much more useful to the 
soil student. Naturally the special work carried out 
at Rothamsted in the decomposition of cellulose and 
the formation of artificial farmyard manure from 
straw comes in for special attention. 

The chapters on IVotozoa are contributed by Mr. 
D. W. Cutler, the head of the Rothamsted Depart¬ 
ment of IVotozoology, whilst Dr. Muriel Bristol 
contributes a chapter on Soil Algm and Dr. W. B. 
Brierley two chapters on Soil Fungi. A chapter 
on the invertebrate fauna of the soil, other than 
protozoa, is contributed by Dr. A. D. Imms. Many 
of these organisms are not micro-organisms, but, 
very wisely, the picture of the soil population has 
been completed by their inclusion in the book. 

Any student who reads this monograph will have 
no excuse for cherishing that common student 
delusion of the certainty and fullness of our know¬ 
ledge. Each author in turn comments in one way 
or another on the limitations and uncertainty of the 
information on the subject with which he is dealing, and 
points out how much still remains to be investigated. 
One might almost say that the prevailing note of the- 
whole book is the unsatisfactory state of our know¬ 
ledge of all the subjects with which it deals. As is 
natural, the work which has been done at Rothamsted 
always claims special attention, but other work is 
not forgotten. At the end of each section an excel¬ 
lent biWiography is given. The work is well and 
clearly printed, and contains few typographical 
errors. It can bo recommended to all students of 
agricultural science, and should be in the hands 
of every agricultural teacher. 

James Hendrick 


Difterentiai. EQirATioNS Ilf Applied Chemistry. 
By Frank Laitren Hitchcock and Clark 
Shove Robinson. Pp. la-fllO. Neio York: 
John Wiley and Sons; London: Chapman 
and Hall, 1924. Price Is. Id. 

This small book is ba||d on a course given to 
students of chemical en^^m^g at the Massachusetts 
Institute of Technolog y^ HM me practical needs of 
this type of student^^^pfeept in the forefront. 
Graphical methods used, and perhaps the 

most useful feature is The ^inclusion of numerous 
excellent examples. Tte .llfeswerB kre riot given. 


and although the authors say that this -was ^ehhei^ri’ 
policy, it would probably have been more useful t^; 
have given the answers. The main part of the hodt 
is taken up by a detailed discussion of such simpte 
typos of dmerential equations as occur in chemical 
dynamics, and an elementary knowledge of calculus 
is assumed. The book, therefore, will be a useful 
supplement to, elementary works on the calculus 
intended for chemical students* and the line of 
treatment adopted will appeal especially to men 
studying chemical engineering. Some of the very 
simple standard types of equations do not seem to 
be very well known to chemists, and a large amount 
of space is frequently wasted in journals by the 
reproduction of detailed calculations leading to 
results which are well known standard fCrms, and 
could have been written down at once by inspection 
of the primary equation. Perhaps this book may 
serve as an introduction to some of these forms, 

J. R. Partington 

Directory for the British Glass Indhsirt 
1923. Pvhlished by (he Society of Olass Tech¬ 
nology, Sheffield. Price 7s. 6d. 

Thiri excellent publication is more than a mere 
directory. It includes an alphabetical list of glass, 
manufacturers, makers of scientific glass articles and 
optical apparatus, craftsmen, firms making plant 
apparatus and raw materials used in the ^ass in¬ 
dustry, trades unions and other associations concerned 
' in the industry, and periodicals in all countries in 
which articles or abstracts of interest to glass-makers 
appear. The various lists appear to be complete and 
accurate, and it is obvious that great pains have 
been taken with the preparation of the book. The 
Society of Glass Technology, the compiler, Mr. G. 8. 
Duncan, and the editor, Prof. W. E. S. Thmer, are 
to be warmly congratulated on their work. 

ENOiNEKRiNa Non-Ferrous Metals and Alloys. 
By L. AncrasoN, D.Mct., and W. B. Barclay, 
O.B.E. Pp. rr-fSOO. London : Henry Frowde 
and Hodder <S) Stonghton, 1923. Price 21«. 

The authors have supplied a much-needed book. 
A certain amount of information on the properties 
of a limited number of non-ferrous alloys has been 
available for a very long time, having been accumu¬ 
lated as a result of experience in the working and use 
of these materials, but when compared -with similar 
knowledge available -with regard to iron and steel, 
this has, until quite recently, been exceedingly 
meagre. The outstanding features of iron and steel 
as compared -with non-ferrous metals are the much 
greater strength they exhibit and the profound differ¬ 
ences in proprarties obtained by varying the thermal 
treatment. The latter feature undoubtedly helped 
in the past to focus the attention of scientific workers 
on to steel to the partial neglect^of non-ferrous 
metals. Conditions mive now changed and, owing 
to the general advance of soientiflo knowledge, to 
the activities of such societies as the Institute of 
Metals, and to the influence of war requirements, 
there has,recently been an enoimditt iniae^ 
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available after a eearoh throu^^nmala and te4nical 
pa^), and presenting it in a i^table manner for 
j otters interested in the manufacture, 
non-ferro^ metals and alloys; 

Tim book IS ^vlded^into two parte. Part I is 
^voted to non-feiTOus metals generally, and deals 
OTth the properties, constitution, casting, working, 
tnectanioal properties and mechani^l 
testis of these aUoys. Part H » devoted to a 
consld^^on of the various classes of alloys, and 
“Jf" with copper and its alloys, aluminium and its 
alloj^, nickel and alloys of nlobel and miscellaneous 
non-ferrom alloys. A chapter is also devoted to a 
fOTOiM*aU(^ choice and specification of a non- 

• majority of the non-feirrous alloys in 

mdustrid use i^y be classified as copper, al umin ium 
or nickel alloys ^m the name of the chtef constituent 
m each case. Of these, the copper alloys are most 
widely used m engineering industries, and receive a 
oonsidemble amount of attention by the authors 
Alumimum aUoys have only become of importance 
to en^eers withm recent years, but our knowled^ 
of their properties is already considerable. nS 
alloys have received considerable attention during 
include some of the strong^ 
toughest, most durable and most ductile of the non- 
ferroM aUom About one-half of the book is 
devoted to these three classes of alloys and 163 tables 
of analrais, teste, and other data are included iii 
this portion of the book. 

The book may be strongly recommended to all 
mterested in non-ferrous metals and alloys. 

C. O. Bannjbtee 


fair 


Vhlttg oiheruHit tiated iha prices quousd below cober 

net and naked at sellers' works. 

OENERAL HEAVY CHEMICALS 

m dem^d for heavy chemicals is woU sustained, but 
^teess wiU, of coiirse, sufler at once from the unfortunate 
dwkero dispute. Inqmnes and orders for the heavy alkalii 
are particularly good on the e*port side, in addition to which 
borne consumption is increasing steadily from week to week, 
mere ar® no fundamental cliangos in prices to report. 


Aoetio Acid, 40% teoh. 
■ Acid Hydrochlorio 

‘ Acid Nitrio 80“ Tw. 

Aoid Sulphuric .. 


Ammonia Alkali 

Bleaching Powder 

Bisulphite of lime 
Borax, Commercial-- 
Crystal.. 

Powder 


COMPANY NEWS 

MANOER BROTHERS. LTD. 

The business of varnish, colour, paint and printing 
mk raanufMturers formerly carried on bv Sir 
Charies T. Mander, G. le M. Mander, 0. A. Mander, 
G. P.JIandor and H. V. Mander, as “Mander 
«ro8., ,8 taken over by Mander Brothers, Ltd., 
with a registered capital of £600.000, the partners 
bccommg directors of the new company. 

SOUTH STAFFORDSHIRE MONO CAS CO., LTD. 

ended December 

•H, md, statos that about 6 per cent, more fuel was 
^ u?®'’ 8*® distributed than 

I + 1 ? although trade m the districts served 
"y the company’s mains was bad throughout the 
,v car. There are now indioations of improvement 
nsAAo “ereneing de^nd. The gross profit is 
118,468, and after deducting debenture and bank 
Htermt, there is a net profit of £9308. During the 
overdraft was reduced from £66,091 
^ ^ amorat of the overdraft 

l'''eferen^ 


Calcium Chloride 
Potaah Caustic ,. 
Potass. Bichromate 
Potass. Chlorate .. 
Salammoniso ., ,. 

Salt Cake 
Soda Caustio 76% 

SodaCrystale 

Sod. Acetate 97/88% .. 
Sod. Bicarbonate 

Sod. Bisulphite Powder 
80/62% 


.. £24 per ton. Fair inquiry. 

.. 3s. 9d.—08. per oarboy d/d., ac¬ 
cording to purity, stren^h and 
locality. 

'. • ^21 lOs.—£27 per ton makers 
works according to district and 
quality. 

.. Average National pricee f.o.r. 
makers’ works, with slight varia¬ 
tions up and down owing to 
local considerations : 140“ Tw., 
Crude Acid, 668. per ton. 188“ 
Tw., Arsenical, £8 lOs. per ton. 
168“ Tw., Non-arsenical, £6 16s. 
per ton. 

r. £6 16s. per ton, spot, delivery. 
General export demand good, 
particularly from the Continent. 

. Spot £11 d/d. j Contract £10 d/d. 

4 ton lots. 

. £7 per ton, packages included. 

. £26 per ton. 

. £26 per ton. 

fPaolted in 2-cwt. bags, carriage 
paid any station in Great 
Britain.) 

. £6 178. 6d. per ton d/d. 

£30—£33 per ton. 

6id. per Ib. 

3d.—3|d. per lb. 

£32 per ton d/d. 

£4 lOs. per ton d/d. 

£17—€19 lOs. per ton, according 
to quality. 

£6 6s.—£5 iOs. per ton ex railway 
depots or ports. Business goom 

£24 per ton. 

£10 10a per ton oarr. paid. In 
fair request. 


Sod. Chlorate 
Sod. Nitrate refd. 


£19—£20 lOa per ton aooording to 
quantity, f.o.b., l-cwt. iron 
drums moluded. 

. .. 3d. per lb. Very quiet. 

96% . • £13,^ 68.-—£13 lOs. per ton ex 
laverpooL Nominal. 

Sod. Nitrite, lQ0%baais.. £27 per ton d/d. 

Sod. Sulphide ooiio. 60/68 About £16 per ton. 

Sod. Sulphite, Faa Orj^st. £1S per ton f.o.r. London, I^iwt. 

, ' kegs included 

RUBBER CHEMICALS 

Antimony sulphide .. Expected to advance iii tympaUiy 
>■■■ /'.w^toe'mtele metal. 

lid., ipiii lb., .aoobidiag to 
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Antimony Sulphido (cont.) 

Crimson .. ..Is. 3d.—la. 6d. per lb., according 

to quality. 

Arsenic Sulphide, Yellow Is. lid. per lb. 


Cadmium Sulphide 
Carbon Bisulphide 

Carbon Block 


Carbon Tetiwdilorklo 
Cbromiiuu Oxide 

Indianibl)or Sul>stilul<wi«, 

White and Dark 

Lamp Black .. .. 408. per cwt., barrels froo. 

Lead Hyposulphite ., Tjd. per lb. 

Lithopone .. .. £22 lOs. per ton. 

Mineral Rubber “ Rub. 

pron ” ., ,. .. £15 10s. per ton f.o.r. London. 

Sulphur .. .. .. £10—£12 per ton, according to 

quality. 

Thiocarbanilide .. .. 28. 9d. por lb. 

Vermilion, pale or deop .. 38. 4d.—3 h. 6d. per Ib. 

Zinc Sulphide .. .. 7Jd.—Is. 8d. por lb., according to 

quality. 

WOOD DISTILLATION PRODUCTS 
All acotatos comnmnd a good trade and there appears a 
more healthy prospect in the charcoal market. 

Acetate of Lime— 

&own .. .. .. £14 lOs. por ton d/d. Demand 

active. 

Grey .. .. .. £22 per ton. 

Liquor .. ,. .. Od. per gall. 32“ Tw. 

Charcoal .. ,. .. £7 Se.—£9 per ton, according to 

grado and locality. Market quiet. 
Iron Liquor .. .. Is. 7d. per gall. 32“ Tw. 

Is. 2d.24“ Tw. 

Red Liquor .. .. lOd.—Is. por gall. 14/15“ Tw. 

Wood Creosote .. .. 2s. 7d. per gall. Unrefined. 


48. per Ib. 

£24—£26 10s. per ton according 
to quantity. 

Prices continue low but expected 
to advance in the Spring. Two 
or throe case lots con now be 
bought at 6Jd. per lb. ex wharf. 
For direct shipment in quan¬ 
tity the price is about 6d, 
per Ib. c.i.f. 

£56 per ton, drums free. 

Is. 3d. per lb. 

^od.— 7(1. por lb. Doa^ owing to 
’ < ineivased coat of rn^X) s«*ed oil. 

L Good d(‘inand. 


Red Liquor 
Wood Creosote . 
Wood Naphtha— 
Misciblo 


Wood Tar 


Brown Sugar of I^id 

Acid Carbolic— 
Crystals 


Crude OO’s 
Acid Cresylio 
Pole 95% 


Dark .. 

Anthracene Paste 40 % , 

Anthracene Oil— 
Strained 
Unstrained .. 
Benaole— 

Crude 65*8 .. 


,, 58. Od. j>er gall. 60% O.P. Dull 
market. 

.. 5s. 6d. jjer gall. 40% O.P. Dull 
market. 

.. £5—£6 per ton according to grade. 
Domand not very brisk. Ample 
supplies. 

.. £42 {Msr ton. Domand more active. 

TAR PRODUCTS 

.. 8|d. por lb. Some business pass¬ 
ing at lower prices. 

.. Is. JOd.— 2.S. jHTguH. Firmer, with 
more inquiiy. 

.. Ib. 10d.~-2a. per gall Little busi¬ 
ness passjjig, but more inquiry. 

> .. 2s.— 2a. 3d. ixnr gall. .Stoad> 

business. 

.. Ifl. lOd.—2s. 2d. per gall. Good 
demand. 

.. Is. lid. per gall. Steady business. 

. 4d. per unit per cwt. Nominal 
price. No business. 


9d.—lOd. per gall. Very quiet. 
Sid.—9d. per gall. 

lOid.—Is. per gall, ox works in 
tank wagons. 


Standard Motor .. Is. 4id.—la. 6d. per galL ex works 
in tmik wagons. 

Pure .. •. .. Is. 8id.—la lOd. per gall, ox 

works in tank wagons. 

Toluolo—90% .. ..Is. 4id.—Is. 7d. per gall. 

Pure .. ,. la 8d.—Is. lOd. pec galL 

Xylol corn!. ., .. 2a 3d. per gall. 

Pure .. .. 38. 3d. p<ir gall. 

Creosote— 

Cresylic 20/24% .. Hid. per gall. Few inquiries. 

Middle Oil . * .. Sid.—9id. per gall, according to 

Heavy .. .. .. > grade and district. Market 

Standard Specification J very firm. Domand good. 
Naphtha— 

Per gall.*) More inquiry. 
Solvent 90/160 .. la. Id.—Ls. 3d. > Prices show up- 

Solvent 90/190 .. Is. Id.—Is. 3d. J ward tendency. 

Naphthalene Crude- 

Drained Creosote Salts £0—£8. Fair business. 

Whizzed or hot pressed £8—£14 per ton. Price nominal. 
No business. 

Naphthalene— 

Crystals .. .. £10 10s. per ton. 

Flakod .. .. £17 per ton. 

Pitch, mediiuu soft .. .'52s. 6d.—62s. 6d. por ton, f.o.b. 

Market ueak. Few bo11(^. 

Pyridine- 90/140 .. Hs.—148. Cd. por gallon. Fewer 

inquiries. 

JI(>avy .. I Is.—128. Steady with fair busi¬ 
ness. 

INTERMEDIATES AND DYES 
Business in dyes! ii0.it has improved appre(riably with 
ordera Ixnng given for larger quantities. Prices of intermedi- 
n tee made (iirectly from pure benzol •have Ikh'd raised, owmg 
to the increased cost of the latter. 

In the following list of Intermediates delivered prices 
include packages except whore otherwise stated. 

Acetic Anhydride 95% .. Is. Od. per lb. 

Acid H.48. Od. per lb. 100% basis d/d. 

Acid Naphthionio .. 2s. 6d. per lb, 100% basis d/d. 
Acid Neville and Winthor 58. lid. per lb. 100% basis d/d. 
Acid Salicylic, tech. Is. Od. per lb. Better demand. 

Acid Sulphanilio .. 10|d. per Ib. 100% basis d/d« 

Aluminiiun Chloride, an- 

hyd.Is. per lb. d/d. 

Aniline Oil .. .. 7^d.-- 8Jd. j>er lb. naked at works. 

Aniline Salts .. ,. 7id.—9d. per lb. naked at works. 

Antimony Pentachloride Is. per lb. d/d. 

Benzidine Baso .. .. 48. 6d. per lb. 100% basis d/d. 

Benzyl Cldoride 95% .. Is. 3d. per Ib. 

p-Chlorphenol ., .. 4$. 3d. per lb. d/d. 

p-Chloraniline .. .. Ss. per lb. 100% basis. 

o-Cresol 29/31“ 0. .. 5Jd.—Od. per lb. Demand quiet. 

fU-Cresol 98/100% .. 28. Id.—28. 3d, per Ib. Market 

quiet. 

p-Crosol 32/34“ 0. .. 28. Id.—2s. 3d. per lb. Market 

quiet. 

Dtchloraniline .. .. 3s. per lb. 

Diohloraniline S. Acid .. 28. 6d. por lb. 100% basis. 
p-Dichlorbonzol .. .. £75 per ton. 

DiethylaniUno ,, ..5b. per lb. d/d., packages extra, 

returnable. 

Dimothyaniline .. .. 28. 6d. per lb. d/d. Drums extra. 

Dinitrobonzone .. .. 9d. per lb, nak(^ at works. 

Dinitrochlorbcnzol ,. £84 lOs. i>or ton d/d. Advanced in 
sympathy with benzol. 

Dinitrotoluene—-48/50“ C. 8d.—IM, per lb, naked at works. 

60/68“ C. Is. 2d. per lb. naked at works. 
Diphenylamin© .. ..3b. 3d. per lb. d/d. 

Monochlorbenzol .. £63 por ton. 
a-Naphthol .. 2 r. 6d. per Ib. d/d. 

/^-Naphthol .. .. Is. Id. per lb. d/d. 

o-Naphthylamine .. Is. 6d. per lb. d/d. 
/f-Naphthylamine .. 4s. per lb. d/d. 
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m-Nitranilind .. .. 5s. 3d. per lb. d/d. 

p-Kitraniline .. .. 26. dd. per lb. d/d. 

Nitrobenzene .. .. 5|d.—5.^d. per lb. naked at works. 

o-Nitrochlorbenzol .. 2$. per lb. 100% basie d/d. 
Nitronaphthalene ll|d. per lb. d/d. 

p-Nitrophenol ..Is. Od. per lb. 100% basis d/d. 

p-Nitro-o-amido-phenol.. 4a. Cd. per lb. 100% basis. 
m-Phenyleno Diamine .. 48. (kl. per lb. d/d. 
p-Phonylone Diamine ,. lOs. Cd. per lb. 100% baeis d/d. 

R. Salt.3s. per lb. 100% basis d/d. 

Sodium Naphthionate .. 2e. 7d. per lb. 100% basis d/d. 
o-Toluidine .. ., 7d.—8d, per lb. 

p-Toluidino .. .. 3s. lOd.—4s. 5d. per lb. d/d. 

m-Toluyleno Diamine .. 4s. Cd. per lb. d/d. 

PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

Acid, Acetic 80% B.P. .. £52 per ton. 

Acid, Acetyl Salicylic .. 38. Cd.—3s. 9d. per lb. Steady 
demand. 

Acid, Benzoic .. .. Commercial acid dearer at 28. 

per lb. B.P. quality remains 
unobtainable. 

Acid, Boric B.P. .. Cryst. £64 per ten. Powder £68 

per ton. Carriage paid any 
station in Gieat Britain. * 

Acid, Camphoric.. .. 18a,—208. per lb. 

Acid, Citric .. .. Js. 5id. per lb., less for ton 

lots. Market iiriti. 

Acid, Gallic .. .. 38. i>er lb. for pure crjrsteL 

Steady market. 

Acid, Pyrogallic, Cryst... Os. per lb., for 28 lb. lots. 

Arid, Salicylic .. .. 2s. 4d.—2a. 7d. per lb. For ton 

lots 28. 3d. is quoted. Market 
slightly easier. 

Acid, Tannic .. .. 38. 3d. per lb. for B.P. quality. 

.Vt id, 'i’artaric .. .. Is. lid. per lb. less 5%. Very 

finu. Considerable inquiry mid 
buying. 

Amidol .. .. .. Os. per lb. d/d.. 

A<‘otaiiilido .. .. 38. per lb. Weak. 

Amidopyrin .. .. 143. per lb. Demand negligible. 

Ammon. Benzoate . . 4 h. per lb. 

Ammon. Carbonate B.P. £35 {>er ton. 

AtropiiicSulphate .. 128. 6d. per oz. for English make. 

Market neglected, 

Harbikmo.. .. ..178. per lb. 

Honzonaphthol . . .. 0<1.—Os. 3d. per ib. Supplies 

scar<H>. 

Bismuth Salts .. .. A steady market. Prices according 

to quontrity : 

Bismuth Carbonate .. 128. 9d.—14s. 9d. per lb. 

„ Citrate.. .. lls. 4d.—138. 4d. „ 

„ Salicylate .. lOs, 2d.—12fl. 2d. „ 

„ Subiiitrate .. lOs. 9d.—128. 9d. ,, 

Borax B.P. .. .. Crystal £29, Powder £30 per ton. 

Carriage paid any statiou in 
Groat Britain. 

Bromides— Per Ib. 

Potassium .. .. 9d.—lOd. A 

Sodium .. .. O^d. —!0d. > Steady nuirket. 

Ammonium .. .. Ihl.--l8. j 

Calcium Lactate .. 28. 9d. per lb. (or best English 

make. Market firm. 

<’lilorul Hydrate .. ..38. 9d. per lb. Weak. 

Chloroform .. .. 28. per lb. for cwt. lots. 

Creosote Carbonate .. Os. 6d. per lb. Little demand. 

<hiaiacol Carbonate ., 138. por Ib. for small stocks 

available. More inquiry, 
available. Slightly weaker. 

Hoxamine .. .. 38. 9d.—4 p. per lb. for foreign 

makes. 

Ihunatropmo Hydrobro- 
fnide.. SOs. per ob. 


Iron. Ammon.Citrate,B.P. Is. lid.-—38. 3d. per lb., according 
to quantity. 

Magnesium Carbonate- 

Light Commercial .. £36 per ton net. 

Ma^esiuin Oxide— 

Li^it Ck»mmercual .. £76 per ton, less 2^%. 

Heavy Commercial .. £26 por ton, loss 2^%. 

Heavy Pure .. .. Is. Od.—28. 3d. per lb., accoi'dmg 

to quantity. Steady market. 

Menthol— 

A.B.R. recryst. B. P. 5f»s. per lb. 

Synthetic ., .. 20s.—358. per lb., according to 

quantity. English make. Steady 
demand. 

Mercurials .. .. Prices reduced. Market quiet. 

Rod oxide .. .. 48. 9d.—4s. lOcl. por lb. 

Corrosive subl^iate .. 3 r.— 3s. Id. „ 

White procip. .. ..48. Id.—4s. 2d. „ 

Calomel .. .. 3s. 6d.—$8. 6d. „ 

Methyl Acetanilido .. 20«. per lb. 

Methyl Salicylate .. 2s. lid.—3 h. im.t lb. for carboys. 
Pinner. 

Methyl Sulphonal .. 22s. }>er lb. 

Methylene di-tannin .. 78. Od. per lb. In good demand. 

Paraformaldehyde 38. 6d. per lb., without much 

inquiry. 

Paraldehyde .. .. Is. 8d. per lb. 

Phcua<a>tin .. .. 7s. i>or lb. Weaker. 

Phenazone .. .. 8s. per lb. Dull. 

Penolplitlmloiu .. . . 7k. Od. |« r Ib. Weaker. 

Potass. Bitortrato— 

99/100% (Cream of 

Tartar) ,. .. 888.—908. por cwt., less 2|%* 

Firm market. Inquiry good. 

Potass. Citrate ., .. Is. 8d.—28. per lb. 

Potass. Ferricyanido .. 38. per lb. 

Potass. Iodide .. .. lOs. 8d.—17s. 5d. per lb., accord* 

ing to quantity. Demand con¬ 
tinues. 

Potass. Motabisulphito .. 7Jd. lb., l-cwt. kegs included. 

Potass, rermangaiiato .. 9d. per lb, for B.P. crystal English 
make. In good demand. 

Quinine Sulphate ,. 28. 3d.—23. 4d. per oz., in 100 oz. 

tins. Steady market. 

Resorcin .. ., .. Os. 3d. per lb. 

Salol .. .. .. 38. 9d. per lb. 

Silver proteinate .. 98. 6d. per lb. 

Sotl. Honzoutt', B.P. . . JLk. 3d. j)»u* Ib. Ainjilo svipplies of 
BriliKli manufacture will soon bo 
available. 

Sod. Citrate, B.P.C., 1923 1.3. 9cl.--2«. por lb., according to 
quantity. 

Sod. Hyposulphite— 

Photographic .. .. £14—£15 i>er ton, oexjording to 

quantity, d/d. consignee’s sta¬ 
tion in l-cwt. kegs. 

Sod. Motabisulpliite cryst. 37fl. 6d.—GOs. per cwt. nett cash, 
according to quantity. 

Sod. NitrOprusside .. ICs. per lb. Le^ for quantity. 

Sod, Potass. Tartrate 

(Kochcllo Salt) .. TO.k. 6d.—81 k. ttd. jmt cwt., accord¬ 

ing to quantity. PricesriMiuccil. 

Sod. Sdlicylrtto .. .. Powder 28. lud.—38. Id. per Ib., 

Oystai at 2s. lid.—Ss. 2d. per 
lb. 

Sod. Sulphide- 

Pure rocryst. .. .. lOd.—la. 2d. per lb., according to 

quantity. 

Sod. Sulphite, anhydrous £27 lOs.—£28 10a. per ton, accord¬ 
ing to quantity, l-cwt. 
included. In large casks £1 per 
ton loss. 

Sulphonal. . 18s, Od. per lb. 

Tartar Emetip ;«: , 4- Is. 4d. per lb. 
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Tliymol .. 


13a> 6d.—I4s. Oil. per lb. for good 
white crystal from ojowan seed. 
Distinctly firmer. 


PERFUMERY CHEMICALS 
Aoetophenon* .. . 128. 6(1. per lb. 

Aubepine.I3 b. 6d. „ 

Amyl Acetate .. .. 3a „ 

Amyl Butyrate .. .. 7s. 3d. 

Amyl Salicylate .. .. Ss. 6d. 

Anethol (M.P. 21/22“ C.) Ss. 9d. 

Benzyl Acetate from Chlo¬ 
rine-free Benzyl Alcohol 38. 3d. „ 

Benzyl Ahohol free from 
Chlorine 

Benzaidehydo free from 
. Chlorine 
Benzyl Benzoate., 

Cinnamic Aldehyde 
Natural 

Ooumarin ., 

Citronellol 
Citral 

Ethyl Cinnamate 
Ethyl Phttialate.. 

Eugenol .. .. ,, 1 Is. „ 

Qeraniol (Palmarosa) .. 378. 6d. „ 

Oeraniol .. .. ., lOs.—17s. Od. per lb. 

Heliotropine 
Iso Eugenol 

Linalol ex Bois de Bose., 20s. 

Linalyl Acetate .. .. 20a. 

Methyl Anthranilate .. 8s. 6d. 

Methyl Benzoate .. 68. 

Musk Ambrette ., .. 628. 6d. 

Musk Xylol .. .. lOs. 

Norolin .. .. .. 48. 

Phenyl Ethyl Acetate .. lOs. 

Phenyl Ethyl Alcohol .. 168. 


3a. 3d. 

38. 3d. 
3s. 9d. 

188. Od. 
218 . 

198. 

lOs, 

10b. 

38. 9d. 


108.-178. Od. 
88. 6d. per lb. 
16s. 9d. „ 


Bhodinol .. .. ,, 05s. 


PATENT List ; 

The dates clvcn In thk Hot ore^ln tho case of AppheatloDS for Pataahif 
thoae of appUeatlona, and In tho oone of Complete speolAotlons accepted, 
those of tho Official Joumale In which tho acceptance l» announced. Com- 

fi lete SpeclUoatlona tIuM advertleed ue accepted ate open to inapoethm at 
to Patent Office Immediately, and to opposition within two monthe of tho 
date given ; they are on sale at Is. each nt tho Patent Office, Sale Bnmcb, 
Quality Court, -Cbanocry Lane, London, W.C.'Z. 16 days alU^' tho date 
elveu. 


I.—GENERAL; PLA^l MACHINERY 
Applications 

A.-O. Kummler.u. Matter. Liquid evaporators. 2391- 
Jan. 29. (Ger., 29.1.23.) 

Alexander. High-tompcrature radiant drying systems, 
2230. Jan. 28. 

Bishop, and Lilleshall Co. Filter-presses. 3102, Feb. 7; 
Choyne. Mixing and grinding mills. 2304. Jan. 29. 
Clapham and Clare. Apparatus for purifying gases. 2819. 
Feb. 4. 

Dempster and Sens, and Toogood. Regenerator furnaces. 
2510. Jan. 31. 

Dini. Producing agglomerates for compressing into 
moulds. 2252. Jan. 28. (Ital., 20.1.23.) 

Fuller. Diying apparatus. 3368. Feb. 8. 

Geisel. Solvent recovery plant. 2643. Jan. 31. (Ger., 
28.3.23.) ■ 

Haueman and .Speichert. Vacuum furnaces. 2272. Jon. 28. 
(Ger., 17.2.23.) 

Kautny. Apparatus for liquefying and separating gases. 
2220. Jon. 28. 

Koppera Coke Oven Co. Apparatus for washing liquids 
with liquids. 2355. Jan. 29. (Ger., 30.1.23.) 

Low, and Low Engineering Co. Mixing-apparatus. 2077. 
Feb. 1. 

Major and Taylor. Distillation etc. of li(]uids. ' 8208. 
Feb. 7. 

Mewes ond Mewos. Separation of gas mixtures. 2908, 
Feb. 4. 

Paterson. Filtering apparatus. 2382. Jen. 29. ' 


Safrol 

Terpineol.. 
.VanUlin .. 


.. Is. lOd. „ 

.. 2s. 6d. 

.. 268. 6d. per lb. 

ESSENTIAL OILS 


Almond Oil, Foreign 

S.P.A. 

Anise Oil .. 

Bergamot Oil 
Bourbon Geranium Oil .. 
Camphor Oil ,, 
Oananga Oil. Java 
Cinnamon Oil. Leaf 
Cassia Oil, 80/85% 


148. Od. per lb. 
Is. lid. „ 

14s. (id.' ,, 

29a. 6d. „ 

76a per owt. 
98. 4 jd. per lb. 
6}d. per oz. 

9b. 6d. per lb. 


Citronella Oil— 

Java 85/90% .. .. 4s. lOd. „ 

Ceylon.3s. 6d. „ 

Clove Oil .. ., ,. 8e. 9(1. „ 

Eucalyptus Oil 70/76%.. 28. 8d. per lb. 
Lavender Oil— 

French 38/40% Esters 24s. Od. per lb. 

Lemon Oil . . .. Ss. Id. „ 

Lemongrass Oil .. 2fd. per oz. 

Orange Oil, Sweet .. 128. Od. per lb. 

Otto of Rose Oil— 


C'liett)«’r. 


Bulgarian .. .. 348. per oz. 

Anatolian .. .. 268. per oz, ‘ 

Palma Rosa Oil .. .. lOs. 3d. perlb. Ch(,«is r. 

Peppermint Oil— 

Knglfgh ..... 70s. per lb. 

iVayne County'^ 16s. Od per lb. 

Jiapaaeee . 13*- pc' lb. Advanced. 

Petitazaln '"'Vv-®!k Wt'.^.lK.-" 


CoMT-i.ETB Specifications Accepted 
19,845 and 27,716 (1922). Shaw. Separating and reni^v- 
ing matter suspended in a fluid. (210,101.) Feb. 0. 

28.250 (1922). Rigg and McBride. See K. 

33,290(1022) and 17,944 (1923). Taylor and Oldfield. 
Gas-cleaning apparat us. (210,233.) Fob. 6. 

5957 (1923). Agthc. Continuous production of emulsions, 
suspensions, and similar di-sperse' systems. (210,307.) Feb. 6. 

9.192 (1923). Maison Beer, and Charlior. Separating, 

waaliing, and elaasifying solid materials, (210,863.) Feb. 13. 

18,071 (1923). Fraser and Egleston. Grinding or mixing 
apparotus. (210,702.) Fell. 13. 

24,970(1923). l.okc. .S'(X'VIIL 

26,806-7 (1923). S)ia\v. Separating and removing matter 
suaiH'uded ill a fluid. (210,370.) Fob. 6. 

II. FUEL; GA.S; DE.STBUCTXVE DISTILLATION 
MINERAL OILS; LIGHTING 
Applications 

Aldcn and Green. Gas-producers. 3381.'Fob. 9. 

Bettisfield Trust Co., and Perkin. Distilling anei oaHxinis- 
ing coal etc. 2.500. Jan. 31. 

Black. Extraction of oils, spirits, and gases from poltonito, 
shale, etc. 2487. Jan. 30. - 

Brikelthnr/.-Oea. Manufacture’ of combustible briquettes. 
2267. Jan. 28. (Ger.. 29.1.23.) . . 

British Electrical and Allied Industries Research. Assoc. 
3363. Nee XL - ■'v'?-'' 

Brace. Carbonisation etc. of wood^wfo92. 6. 

Clapham and Ciare. 2819. NeeJ^O; ’ i. ‘ v . 
Donald. Drying peats cte. 2(jiPnd 
Evana JBriqurttc binders. i . 
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Fal^. > Coke-oven heating fliiw. 280n. Feb. 4u 
Fabiy,. - PiiriBeatiou o£ coal-gas. 3160. Feb. 7. 

Qro*. Manufacture ' ot bydiogcn 'find acetylale. 3760. 
FA.3,-..(FK, 8.2.23.)' ^ \ 

Groa. Pyrog^iid tnuwfbnnat^bn' 01 ^ acetylehS or gaaeoua 
mUturea derived froin acetylene. 3?^, reb.2. .(Fr., 14.3.23.) 
Henna. Mamifacitureoljoai’bon'biaok. 3)3{(. Feb.-ik 
^nay,-Stokea, and CStandler.- 

waabeivaontbbeia.'''8437.'Fab^' 

Hinaelmamf. fibtalnia^ idbduota froin fu^ oil ahal^' 
etc. 8379. Pe^r^S. (Qwt.; 8.6.23.) i - ; 

Bydro-Carboit DiatUlaticm Sj^., Knajip, and Winzer., 
DiatiliationiMoitkete. 3116. . { Feb. 6, •■ 

jfCenMlST'jrlri^tmeht bt hydrooarbon.yielding materiala.. 
3 K 6 . Jan. 20. 

Knaipen. Waaliing ooal ddat eto. 3300; ^F«b. 8. (Beld.,: 
8.2.23.),- 'i-' - ^ ■■ ■'’. 

Koppera Cplra, uw)n Co. (Koppera). Continuously distilling ’ 
liqvddhydrooanXi'nA^l^^e. Peb. 9. , 

launplough and Po^^.lt Coitvbralon of heavy hydroear-‘ 
bona into lighter bydropOT^na . 2608. : Fe^. l. /, 

Ledeirer. ManUfaciiaiiabf dlamentaiy ^ciuidescing bodiok 

2268. )Jan. 28. (Auatrinr 21.2.23.K ^ 

Loebell. Manuftoture otboihbu^blo gan 2667-8. Jan. 31. 
Maokay. Bitond’^usenfuiaioha- 3312. peb. 8. 

Odell, aas-produder. 3306. Fob. 8. . 

Syndikat f. Gasfbiaehung. Dry distillation of bituminoua ‘ 
fuel. 2604. Feb. 1. (Ger., 1.2.23.) 

Dnipleby. Gas-generators. 3030. Fob. 6. 

IVailace. Treatrnent of Uquid hydrocarbons, oils, or fats. 
2704. Feb. 1. 

■Whitfield. Suotion-gas producers. 3281. Fob. 8. 

CoMPijsTE Specifications Accepted 

20,827 (1922) and 1123 (1923). Woodall, Duokham, and 
Jones, and Duokham. Briquetting fuel. (210,466.) Feb. 13. 

23,948 (1922). Sutcliffe. Machines for briquetting, com¬ 
pressing, etc. coal etc. (210,474.) Feb. 13. 

26,377 (1922)." Aguillon. Bebovery of benzol from coal 
gas. (210,114.) Feb. 6. , 

28,226 (1922). Marks (Chem. Ketuiarch Synd.). Produc¬ 
tion of hydrociwbons of relatively low boiling point. (210,131.) 

28,903 (1922). Fleotrical Improvements, Ltd., and Merz. 
Fuels. (210,147.) Feb. 6. 

33,290(1022) and 17,944 (1923). Taylor and Oldfield. 
■S'cc I. 

7728 and 12,672 (1923). Heyl. Utilisation of the 
carbon residue of distillation retorts. (210,317.) Fob. 0. 

14,200 (1923). Mond (American Shaio Reduction Co.). 
Extracting volatile matter from oil-boaring shaio etc. 
(210,691.) Fob. 13. 

10,960 (1923). Travers and Clark. Manufacture of gas 
from coal oto. (210,356.) Fob. 0. 

18,092 (1923), Moister, Lucius, u. Brilning. Manufacture 
of highly-activo charcoal. (201,163.) Feb. 13. 

HI.—TAB AND TAB PRODUCTS 
COMPIJITB SPBCmOATIONS ACOKPTim 

26,377 (1922). Aguillon. Noe 11. 

28,226 (1922). jMarks. See II. 

IV.—DYESTUFFS AND INTERMEDIATES 
Applications 

• 'bom. Pabr. Grieshoim-Elektron. 2377. Nee VI. 

Manufacture of phthalimido. 


2713. 


i.'oko and Moxted. 

i'cb. 2, 

Colloisil Colour Co. (Eberlein). Manufaetiue of silicates of 
biwio dyestuffs. :■ 3240. Fob.'?. ;:, ' /■ . 

Imray (Mefator.^ 'Imcii^ p,. Br0ntog).6;-Manufacture of 
mdigoid ydt dyMthfli otmhtifiinatsultduir. ■2279. Jan. 28..' .' 


■ linrSy (Soc. ChSn. fed. Basle). ManufaotuTO of indigoid 
dybStnfh. 2474. Jan. 30. / 

‘ , Se'ottish Dyes, Ltd., Thomas, and Thomson, t^estuifs, 

. ■»21v,;Feb.:6.. ■, ,,• ■'■■ . 

VSde. Chem. Ind. Basle.- Manufacture of a thionaphtb&ai' 
tin. ■ 2370. Jan. 29. (Cztoh., 29.11.23.) ^ 

- SoC. ChenL had, Basle. Manufacture of an indigoid dye- 
sthfl. 2^73. J^efl. 30. (Swiss, 9.2.23.) 

; CDtlPLBTB SpBOIKOATtoNS ACCEPTB* 

26,021 (1922) and 16,634 (1923). Masters. Manufacture of 
^ ^-naphthol 2.3.6- and 2.6.8-disulphonio acids. (210,120.) 
^ Feb.'6. - . . • ; 

32,080 (1922). Bloxam (Chem. Fabr. Griesheim-Elektron). 
Manufactiub of ozo-dyostufis. (210,2170 Peb. 6. 
p 10,804 (1923). Imray (Soc. Chem. Ind. Basle). Manufac^ 
tore of dyestuff derived from.pyrazolofie. (210,669.) Peb, ^. 

' ' V.— FIBRES; TEXTILES; CELLULOSE ; PA)PEB 

. ApbtiOATIONS-, ' ■ 

.: A|sa Soc. Anon. Manufacture of lurtiflcial threads. 

Fpb. L-(Fr., 13.4.23.) 

- B^er, Eggert, and ‘Wagner. Manufaettire of artificial aiSI 
bto; fabiios from viscose. 3404. Feb. 9. 

Bergen. Manufacture of viscose threads eta. 3190. Feb. 7. 
(Holland, 7.2.23.) 

COurtaulds, Ltd., and Began. Monufactore pf filamonta 
etc. from cellulose compotmds. 2763 Feb. 2. 

Nebrichi. -Apparatus for separating cellulose etc. 3147. 
Feb. 6. • 

• Fpkorny. Treatmoiitof material of cellulose fibres. 2204. 
Jan. 28. . ^ 

Soe. de Stbarinerio et Savonnerie de Lyon. Manufaoturo of 
cellulose esters. 3112. Feb. 6. (Fr., 31.7.23.) ’ 

Striidel. Machine for dissolving or unthreading fabrics etc. 
270.5. Feb. 1. 

Complete Specifications Accepted 
‘ 19,047 (1922) and 10,536 (1923). Cook and Co., and Cook 
Treatment of cotton etc. (210,100.) Feb. 6. 

20,003 (1922). Kampf. Manufacture of artificial threads 
etc. of viscose. (184,449.) Feb. 6. (k 

21,916 and 27,083 (1922). Dreyfus. Manufaetiiro of arti¬ 
ficial silk, artificial horsehair, etc. (210,108.) Feb. 6. 

29,246(1922). Medhurst. Munufacture of paper. 
(210,166.) Feb. 6. 

29,491 (1022). Fues. Manufacture of wator-resUting 
paper. (187,987.) Fob. 13. 

29,886 (1922). Sohidrowitz. Manufacture of paper etc. 
(210,626.) Feb. 13. 

1029 (1923). Dreyfus. Manufactiuo or treatment of 
artificial threads. (210,266.) Feb. 6. 

17,907 (1923). Soc. Chim. Usinea du Rlidne. Removal of 
size from cellulose acetate silk etc. (206,113.) Fob. 6. 

VL—BLEACHING ; DYEING i PRINTING ; 
FINISHING 

Applications 

Chem. Bhbr. Griesheim-Elektron. Producing on the fibre 
azo dyes from arylainides of 2.3-hydroxynaphthoio acid. 
2377. Jan. 29. (Ger., 22.1.23.) 

Lindsay. Steaming, ageing, oto. 2305. Jan. 29. 

CoidPLBTB Specifications Accepted 
24,002 (1922). Durand et Hnguenin. Manufaetiiro of 
products for dyeing or printing. (180,067.) Feb. 13. 

30,462 (1922),; Davies and Haigh, Scouring, bleaching, 
dyeing, carboqising, etc. (210,643) Feb. 13. 

8933(1923)..- E^^^ndwood, Brandwood, and Braiidwood. 
Dyeing and mibsequent bapdllng oLyarna wound in the form 
ofohee8& 
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VH.—ACIDS : ALKALLS ; S.VT-TS ; NON- 
METALLIC ELEMENTS 

Applications 

<'asalo. Synthesis of arTunonia. Jan. 31. 

Ciiom. and Metallurgical Corp., arul Smith. Treatment of 
h^ad chloride etc. 2472. .Ian. 30. 

C'hem. Fabr. (Irttfiau, Landshoif u. Meyer. Manufacture of 
oast and moulded arti<jlo6 fi-om borotes etc. 22.70. Jan. 28. 
((Jer.. 12.2.23.) 

droa. 2759. See Tl. 

Makow and WollfenKloin. Production of hydrogen per- 
oxide. 2782. Fob. 2. 

Soc. Cliirn. Usiiies du Il))6no. Manufacture of alkaline* 
earth nrHonatea. 2.781 and 3230. Jon. 31 and Feb. 7. (Fr., 
■|5.5.23 uud 27.4.23.) 

OOMPLETK SPKCIFICATIONS ACCEPTED 

^ ^,353 0922). Scott. Mamifaoturo of hydrogen and 

oxygen. (210,102.) Fob. «. 

29,040 (1022). Koborta. MaiiufacUiro of lime. (210,153.) 

yeb. 6. 

3470 0923). Cocksodgo (Sundstrom and Tirriev). Manu* 
•^aetiiro of a sodium compound. (210,028.) Feb. 13. 

6695 (1023). Henkel et Cie., and Weber. Treatment of 
iron chloride lyes. (196,947.) Fob. 0, 

14,608 (1923). Titan Co. Akt. '’J'reatment of titanium- 
nitrogen compounds. (199,713.) Fob. 13. 

18,250 (1923). Vogel. Manufacture of colloidal sulphur. 
(210,393.) Fob. 6. 


GLASS; CERAMICS 
Applications 

Chom. Fabr. Griinnu. 2265. tS'eeVlL 
Comp. GiWrale des Cables do Lyon. Enanielluig wire. 
3253. Fob. 7. (Oer., 5.4.23.) 

Royer. Fiunaces for baking pottery. 2946. Fob. 6. 

Complete Specifications Accepted 
23,056 (1923). British Thomson-Houslou Co. (General 
^ectric (>j.). Working quartz. (210,707.) Feb. 13. 

24,970 (1923). Loke. Furnace linings, crucibles, etc. 
210,708.) Fob. 13. 


IX.—BiriLDlKG MATERIALS 
Applications 

/Vngelis. lloat-insulating material. 2209. Jan. 28, 
(Fr.. 27,1.23.) 

B('rcott. Manufaeturo of artificial stone. 2638. Fob. 1. 

I’lvans, Simkiu, and Perftxjt Kiln Co. Brick etc. kilns. 
2409. Jan. 30, 

Heyl. Oernent. 2584. Jan. 31. 

Mackiiy. 3312. See II, 

C051PLETE Specifications Acceited 

20,041 (1922). Roberts. Portland cement compositions, 
(210,154.) Feb. 6. ^ 

13,675 M933), Zimmer and Frankl. Manufacture of 
artificial iispImlt-lirnesUme. (210,343.) Feb. 6. 

18,940 (1923). Patrouilloau. Manufacture of bauxite 
cements. (210,366.) Feb. 6. 


X.—METALS; METALLUltGV, INCLUDING 
ELECTROMETALLURGY 

^ ^ Afpucationh 

Bedford. Rendering motals rustless. 2791. Fob. 2. 
Boucher ^and Sorter. Heat tre^ttment of steel articles. 
3080. Feb. 6. 


Feb. 22,102^ 


Chemical and Metallurgical Corp., and Smith. Treatment 
of ores etc. containing zinc. 2376, Jan. 29, 

Comp. G^n. des Cables do Lyon. 3263, See VIII, 
Dfirkoppwerko A.-G. Iron separation and desulpbvu’ising 
in cupola furnaces. 3034. Peb. 6. (<jor., 6.3.23.) 

Fox. Treating surface of bronze etc. 2878. Feb. 4. 

Levoz. Direct reduction of iron ores. 2686. Feb. 1. 
(Belg., L2.2.3.) 

Marks (Surnet Corp.). Motallio compoMtion. 2904. 
Fob. 4. 

Marks (Suraoit Corp.). Purifying metals. 2905. Feb. 4. 
Martin, and Sankoy and Sons. Pickling ataiuloKs steel etc. 
220,7. Jan. 28. 

Meker. Manufacture of inetab coated with ahuninium dte, 
2601. .Tan. 31. (Fr., 7.2.23.) 

Ormiston. Alloy. 2441. Jan. 30. 

Perkins and Taplin. Treatment of ores oontaining oxidised 
copper compounds. 2322. Jon. 29. 

Sumpter, and Vickers, Ltd. Surface-hardening steel 
articles. 3243. Fob. 7. 

(Complete Specifications Accet'TEd 

25,973 (1922). Meehan. Manufacture of grey iron. 
(210. U8.) Fob. 6. 

28,250 (1922). Rigg and McBride. 'Drying oros, concen¬ 
trates, etc. (210,133.) Feb. 6. 

29,610 (1922). Fink. Composite iiiotal articles or ma¬ 
terials. (210,508.) Fob. 13. 

29,785 (1922). British Ahnuinium Co., and Gwyer. Alu- 
ruiniuiu alloys. (210,617.) Fob. 13. 

34,251(1922). Sulrnan and Picard. Froth-flotation test 
apparatiiH. (210,24.7.) Feb. 6. 

.34,716 (1922). Archer oiwi Jeffries. Aluminium bast^ 
alloys. (190,721.) Feb. 13. 

20,595 (1923). Katsumori. ManufaA-tuTo of porous iron. 
(210,369.) Feb. 6. 

20,567 (1023). Foerster. Art of elec-tro-plating. (207,544.) 
Feb. 13. 


XI.—ELECTRO-CHEMISTRY 
Appijoations 

British Electrical and Allied Industries Research Assoc, 
and Flight. Insulating and lubricating oils. 336.3. Feb, 8. 
Eltax Klektro A.-G. Electric batteries. 2372. Jaii. 29. 
Loitner. Electric accumulators. 2861. l^eb. 4. 

Pehrson. Electric furnaces. 2259. Jan. 28. 

Tribelhom. Fillmg paste for leml accumulators etc. 
2389. Jan. 29. (Switz., 1.2.23.) 

Wado (Noderlansch IVchn. limidel Maatseh. Giro). Manu- 
fiicture of electric ro.MistniK^e material. 3033. Feb- 5. 

Complete Sj*ecifications Ac€ei»ted 

34,747 (1022). Oldham and Son, and Wilde. Galvanic 
batUTies. (210,593.) Feb. 13. 

605 (1923). Case. Light-niactive cells. (210,604.) Feb. 13. 
7259 (1923). Soo. Anon.'Lo Carbone. Eloctric battorj’ 
cells. (197,301.) Feb. 6. 

7651 (1923). Chloride Electrical Storage. Co., and Dean. 
Electric jiccuraulators. (210,3t6.) Feb, 6. 

7961 (1923). Wild and Barfield. Electric furnaces. 

(210,652.) Feb. 13. 

19,952 (1023). Popper. Electric batteries. (201,933.) 

Feb. 13. 

29,507 (1923). Foerster. SceX, 


XIL—FATSj OILS; WAXES 
Applications 

MoNieoU. Treating crude cotton oils etc. 3070. Feb, 6* 
WalloGC. 2704. See II, 
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XIIL—YATS ; OILS ; WAXES 

ApPLICATIONv*? 

Barber. Manufacture of lao. 3307, Fob. 8. 

Kdsor and Haraholl Faints.- 3364. Feb. 8. 

Evnns. Separation of kauri gum from foreign matter. 
2787. Feb, 2. 

Farbw. vorm. Moister, Lnciusv u. Brfmlng. Manuf€^tur© of 
wilphobonzyl esters of resmous condensation products from 
phenols. 3287. Feb. 7, (Ger.. 7.2.23.) 

SlH'pherd. Production of paint. 2717. Feb. 2. 

Complete SrKCiFiOAtioN Accepted 
^,265 fl922). Shawinigan laboratories. Phenolic ooU' 
(Icnsation products. (183,830.) Feb. 6. ' 

XIV. —INDIA-RUBBER j GUTTA-PERCHA 

Applications ■ 

Anode Rubber Co. Production of nibber slieots etc. from 
latex 2773 and 2783. Fob. 2, 

Complete Specipioations Accepted 
29,202 (1922). Plauson's (Parent Co.), Ltd. (Plauson). 
Colouring of rubber. (210,490.) Feb. 13. 

22 .. 351 (1923). FrericliH. Production of a stibsiance 
n wmbling ebonite or vulcanite. (20,3,695.) Feb. 13. 

XV. —LEATHER ; BONE ; HORN ; GLUE 
Complete Specifications Acoeptiijd 

25,276 (1922). Duckworth. Treatinontof skins. (186,608.) 
Fob. 6. 

9.507 (1923). Soc. Anc. Etabl. A. Combo et Fils et Cie, 
J*roduction of washable printings on leather, (207,778.) 
Fob. 6. 

XVI.-SOILS ; FERTILISERS 
Complete Specification Accepted 
14,304 (1923). Copp6e et Cie. Production of mixed 
manure usmg distillers’wash etc. (200,070.) Feb. 0. 

XVII.—SUGARS: STARCHES; GUMS 
Complete Spectfications Accei*tbd 
20,168 (1922). StAier. Treatment of et^ar juices. 
(18,3,485.) Feb. 13. 

33,252 (1922). Russell. Filtration or decolorkation of 
f-ugareto. (210,2,32.) Feb. 6. 

14,400 (1923). Mitchell and Wuthrich. Extraction of 
jui' C and obtaining fuel from sugar cane. (210,692.) Fob. 13. 

XVar.—FERMENTATION INDUSTRIES 

(’OMPLJSTE SpECTFICATIONS AcCEITKD 

12,805 (1923). Gontinontalo Indust rio Verwertung Ges. 
N r XIX. . 

14.. 304 (1923). Copp^e et Oio. See XVI. 

XIX.—FOODS ; WATER PURIFICATION ; 
SANITATION 

AI'PLICATIONS 

Moycrdohl. Preservation of milk etc. 2624. Feb. 1. 
Heyerdahl. Production of edible products rich in vita- 
""iis. 2728. Feb. 2. 

Heyerdahl. Manufacture of food products containing 
vi'amins, 2729. Feb. 2. 

Iloyl. Purification of sewago etc, 2583. Jon. 31. 

• luch. Manufacture of preserved goods. 2311, Jan. 29. 
^ando, System for treating activated sludge. 2662. 
31. (U.S„ 5,2.23.) 


Ck>MPLETB Specifications Accepted 

26,652 (1022). Benoit. Puriheation of liquids. (210,480.) 
Feb. IS. 

33.324 (1922). Marsan. Manufacture of substitutes foi 
meat extract and moat powder. (190,147.) Feb. 13. 

12,805(1923). Omtinentaie Industrie VerwerUuig Ges. 
Manufacture of food products from yeast. (197,695.) Feb. 6. 

17,388 (1023). Imray (Soc. Chem. Ind. Basic). Manu¬ 
facture of. olkaline-eorth metal compounds of tlm organic 
phosphorus compound of milk casein. (210,698.) Fob. 13. 

XX.—ORGANIC PRODUCTS ; MEDICINAL ' 
SUBSTANCES; ESSENTIAL OILS 

Applications 

Cbomosan A.-O. Production of solutions of raercun^ 
derivatives of hydroxybenjsenesulphonio acids for thorapeu 
tics etc. 2276. Jan. 28. (Austria, 30.4.23.) 

Dreyfus. Manufacture of organic compounds. 2464 
Jan. 

Johnson (Badischo Anilin u. Soda Fabr.). Manufacture oj 
methyl alcohol etc. 3326, Feb. 8. 

Complete Specification.h Acceited 

31,786 (1922). Loriette. Process^ for <Iohydrating alcohol 
(189,453.) Feb. 13. ‘ 

17,388 (1923). Imray (Soc. Chom. Ind. Basle). See- XIX 


XXI.—PHOTOGRAI'HIO MATERIALS AND 
PROC'ESSES 

Appi.ications 

Major. Photographic developers. 3419. Feb. 9. 
Martinez. Sclf-fij^g photographic papers. 2847. Feb. 4 
May. Taking and reproducing pictures in natmal colours 
3250. Fob. 7. (Austria, 8.2.23.) 

Tompkins. Production of photographic images. 241.3 
Jau. 30. 

Complete Specifications Acoeited 

29,053 (1922). Hydroloid, Ltd. (Exportingenieuro f. Papie: 
u. ZellstofTteohnik). Sensitised papers and tho manufactut^ 
thereof. (210,493.) Feb. 13. 


trade notes 

The Department of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, 
S.W. 1) has received the followmg enquiries for 
British goods. British firms may obtain further 
information by applying to tho Department and 
quoting the specific reference number. 

Australia. —Oils, chemicals, dyes, rubber, crockery 
(Refs. 412/7/1/1/210 and 412/7/1/1/211, Official 
Secretary, Oonunereial Bureau, Australia House, 
Strand, VV.C. 2); Bvlgkm. —^Metallurgical products 
(180), steel rails (21994/F.W./E.P.) ; Danzig: Oils 
(182): Egypt; Paint, oil, varnish (12362/F.E./G.C.); 
Paint, saddlery, colhiiose (12407,T.E./G.C.); Nether¬ 
lands : Iron and steel (185); New Zealand : Leather 

(176) ; Hardware, earthenware, enamel ware, china 

(177) ; Copper wire, vulcanised rubber (13096/ 
E.D./OC.); Poland: Oils (182); South Africa: 
Brass, tyres, paper (High Commissioner for the 
Union of South Airioa, London); Spain: Chemical* 
(195); DrujW, pharmaceutical pr^ucts, rubte(196); 
Uruguay : Fuel oil (9346/F.L./C.G.2). 
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FRANCE 

Prencb Market New* 

Prices of turpentine are well maintained, and it . 
appears that all etooks wUj be cleared before thei, 
new produetion appears on the market; the price' 
on Pebrua^ 11 wa« 6*20 francs. A similar tendency 
^tn resins (pri^e on February 11 W.W* 
155 ITS.). Numerous purchases of resins have been , 
made by English houses, and the low stocks may' 
lead to a rise in prices. , - 

/Nitrogen Fbafton 

‘ The French Senate recently discussed the proposed- 
agreement for the manufacture of syntbetfc ammnnta 
Hand it appears that the Senate wishes to replace 
the company proposed by the Chamber of Deputies 
, M. Chem. and Ind., p. :^8, 1923) by a National 
Nitrogen Office under the Ministry of Finance. 
This Office would be controlled by Parliament, to 
V which its accounts would be presented each year. 

fining and Metallurgy In December 

.'i The following are statistics of production in ■■ 
December, 1923; Bauxite, 32,272 metric tons; 
iron ore, 2,034,769 t.; iron pyrites, 14,992 t.; coal 
and lignite, 3,346,690 t. (plus coke, 189,532 t.; 
briquettes, 263,324 t.); iron, 564,666 t. (636,749 t. 
m November); steel, 626,609 t. (an increase of 
32,982 t. over November). 

Imports of coal during December were: Coal and 
lignite, 2,347,624 t.; coke. 367.262 t.; briquettes, 
79,383 t., compared with exports of 227,696 t. of 
coal; 45,678 t. of coke, and 14,073 t. of briquettes. 
Qerman Deliverte* of Fuel 

German deliveries of fuels to Prance and Luxem¬ 
burg during 1923 comprised 1,690,000 tons of coal; 
2,276,6001. of coke, and 166,8001. of lignite briquettes 
a total of 4,123,000 t. compared with deliveries in 
'JK1922 of 12,^2,266 t. The delivery was fixed by 
the Reparations Commission at an annual total of 
14,918,800 t,, so that deliveries in 1923 were only 
28 per cent, of the agreed amount. 

Abiolule Alcohol 

Until 1921, absolute aloohol was solely a laboratory 
product, but the experiments on mixtures of petrol 
and alcohol with a view to developing the new motor 
fuel led to the examination of processes for pro¬ 
ducing alcohols of over 99-6°. In one process due 
to Monsieur Lorietto, the alcohol is dehydrated in 
the cold by potassium carbonate, the potassium 
carbonate bemg regenerated by heating to from 
133 to 140”. By warming with quicklime a similar 
result can be obtained. In the process due to Pro- 
iMsor Young, the ternary azeotropic mixture of 
18*6 per cent, alcohol, 74 per cent, benzene, and 
74 per cent, water is distilled, the first distillation 
removmg the water, the second removing the 
benzene, leaving pure alcohol. This method has 
been applied on an industrial scale by MM. Barbet 
and Delemard. Glycerin is ala^used to obuin 

fiS process 

• Urbam: ftwijsed the velocity 

of,Stolen through porous walls, td obtain an alcohol 
up to 99*8 in an apparatus which combines distilla* 
tion with Atmolysis. 


PUBUCAnONS RECSUVfU); 

Dmpijkwrima'tom. By Vnat. R. Wnis^tna, HanP-' 
' ■' BtrcH Bxa BioiooxeosBx AanBiTRitSTHODBN ,: edited hti, 
; pBOri .E. ABUBBSAlnrat. Alit. /. phm,iHKe Mefh^i 
den, Tea 11, Be/f 1.; Pp. 70.. BeHin: Urban 
Seht^pti^erg^;:^. \pried SM' 8^t franif, X 

PbAois d« GhtMis Phtsiquu..: By Rv Visiobok. Phf 
: Masson et <H«., 1984;' v'„^ 

'Dm YauirAMji Pbotbins. By T, S. Osbobn*. Mono. 

graphs on Bia^'emistry; Pp. xiii.' 164, Beseftd: 

; ^ ^ edtiion. " Zondon: Longmans Urein and Co,, 

■. >Priee:,9s. ^ 

R*dOvKBT'dt' Oiiidni?, My'- 

■:A,W. AiiSN, M.A, Pp. xi. 60, Londod: O, fjMipA 
and Co,, Ltd., im. Price 6s. 

- ■' 'J' 

Pw.Ai»zsmrriTB* 8 U 0 HiTNOBN. Mbthodbn sza yiscosiraTs-^ 

MSMMMTOO ns« iKSWTOBN PBOTO^iSHAt,, 6y P.; 

; WBaBE, and MstHooffif ziTB MSTirittiima pm ssaati, 

rXnioKBi* VON prLANzBNBAMBN^ bp E. MtliiBB. 

buck der biologischen AfbeiUmsihddeH, edited hy 
’ • P’'of. Abderkalden, Abt, XL Mitkodtn ew Erfor- 
schung der Leistungen des P/tadeekorganismt^,, 
Teil 2,; Be/t. 4. Pp. 058—764. Berlin; Urban and 
Sebwareenberg, 1924. Price 6'$5 S. frs. 

PoBMCAiioNS or TUB Dbfabtueni or Cqmkbboii, Bubiau 
or Standaeds. . TVashington; Government Printing 
Office, 1923. - - , * 

BBCOKUKNDBO SpBClrlOATfON rOB QmcXMUB Asm 
Htdbatbu, Limb fob usb in tub Manutaotubb or 
Brick. JVo. 153. Pp. 7. Price 5 cents. 

■ RbOOMMBNOED SPEOmOATtON , FOB QUICiaiMB ' AND 
HtDBAIBD LiSIB fob V8B IN TUB MANUirAOTVBB OF 

Sand-umb Bmck. No. 160. Pp. 6. Price 6 eshts. 

A MKASUBK of tub CotOUB CHABAOTEBIStlOS OF WHIIB 
Papbbs. By R. E. Lofton. No. 244. Pp. 6W—676. 

^ Prfee 6 cents. 

Embbittlbment of Mai.lbabi.b Cast Ison BBstmTiNo 
feom Hbat Tkbatmbnt. By L. H. MabshAu,. No. 
246. .Pp. 677 —693. Price 6 cents. 

Wbt-peockss Enamels fob Cast Iron. By R. R. 

DANIBI. 80 N and H. P. Rrineokbb. No. 246. Pp. 696 _ 

735. Price 10 cents. . . * 

American TuNo-om Culicre. By H. A. Gabdnbh 
Circular No. 195. Scientific Section, Educational 
Bureau Paint Manufacturers’ Association of the 
United States, National VarniiA Manufacturers’ 
Association (co-operating). Pp. 209—239. 1924, 


Annitai, Report, 1922—23, Department of Industries. 
Bombay Presidency. Pp. 28. Bombay: Oovemment 
Ventral Press, 1923. Price 5 as. 6 ps. 


INTERNATIONAL PAINT CO, 

The profit of the International Paint and Com- 
Msitions Company for 1923, after writing off bad 
debts, was £66,689, less income-tax fc3082, and 
provision for depreciation fund, £5677, leaving 
M6,929, plus £3798 brought in, making £BO,727. 
Directors recommend transferring to reserve- fund 
£16,000; dividend of 6 per o^t. on' i^ares 

for vw. carrvinii foiwairi,rfA7w:‘' 
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W K Aftv» ^ with aHoh iat^t Prof, W. A, 
Noyes' little book,‘ “ Bnili^ fdp Peace H.” 
Afl ^. AiQ^iibAn I^trfedsor of Cheiaistry 
who has recently Bred , to many numths in France* 
has repeatedly visited fiijgknd imd has many friends 
m those two oonnt?ies and in ttomany; he is able 
to approach the subjeot fir a dispa^ionafe and 
broad-minded manner. A better unoerata^ing be¬ 
tween all oounteies is slowly ooiniag about, and a 
pamphlet such as this is h^pfid, but no aw* Htera- 
ture can hasten the progress very much. So far as 
Europe politics is eonoemedi we all have our 
own views, whether our knowledge of history, pohtiqs 
or economics justifies them or not. This great 
problem is outside the province of ChmiMrjf amd 
Industry, but nevertheless chemists may do a good 
deal towards promoting a better understanding 
between the Ei^Ush-speaking and the various 
Continental chemists, and there is no reason why 
Chemistry and Industry should not play its part in 
such a desirable enteipris^. So to as concerns all 
countriM, except Austria and Germany^ their 
chemists meet once a year at the Congresses of the 
Union Internationale de la Chimie Pare et Appliqu^e, 
and this body has already played an important part, 
and is destined to play a stiU more important part 
in the future. Let us face the unpleasant parts of 
the landscape fairly and dispassionately. The Union 
Internationale meets next summer m Copenhagen ; 
now a good many Danes beheve, rightly or wrongly, 
that Denmark during the last sixty years and even 
dunng the last ton years, has been badly treated by 
Germany. This is a matter of history and politics, 
not of chemiaitryt but it is unfortunate all the same. 
Have the German men of science identified them¬ 
selves with the doings of the-German Government in 
this respect 1 In some measure by their famous 
manifesto, we fear that they have. Would it not. 
bo desirable that the German chemists should try 
to put themselves in the right, vis-h-via their Danim 
neighbours ? It would not be difficult for them 
to take some steps in this direction, if they wish 
to promote a bettor understanding. As between 
rrr *ttd the Ptosuh cheQUito this is . more 

oiihcult. Both nations have serious and,hnportant 
gnovanoes. During the last sixty years rVanoe h^ 
'Vice been mvadecUby-Gerniany %:a manner which 
"0 aiippos^ toO;hitoffigent chemist in either country 
would now defend, and the ;i^noh chemists are, 
•■'ghtiy or wrongly, of opinion that Germany has not 
' ono all lit to repair the,damage caused^ 


^e German Government, and they consequently, 
' ®f i^hein, approve of, at any rate, some 

<4 tne stops taken by the French Government in the 
qtoupatiqn_ of the Ruhr and other districts. The 
Gfi^an men of science on the whole—there must, 
vmhqut doubt, be exceptions—publicly proclaimed 
th^ approval of the acts of the German Government 
whm haa suph unfortunate r« to the harmony 
of European ohemistry. ; We do not know whether 
they stih approve of them, but if half-a-doaen or 
ten M the leading German chemists were to write 
ft letter ^to ue merely, and briefly, expressing their 
regret that Prance was invaded in 1914, and the 
sucoeedirig" years, and that the property of chemists 
s, was destroyed in the way it was, their letter throu^ 
our columns would immediately be circulated m 
every European country and would have a good 
a letter ne^ not be an admission that 
ml the faults were on one side, nor need it deal vrith 
those matters of,, policy which properly belong to 
the doinain of history, but it would oe an inttiwitibn 
that some pf the chemists in the year 1924 are able 
now to realite tha^ the hopes, ambitions and methods ^ 
of the German Government of the year 1914 were 
not m ^cmdance with those peaceful ideas of progress 
with which science and, in particular, chemistry h&s 
already achieved so much. 

_ The difficulty in the case of Germany and Belgiun: 

IS very much the same. In the case of all otbei 
connmes the obstacles to a good understanding ol 
chemists are of trifling importance. We have onlj 
to loofcat the situation in Holland, Austria, Poland, 
.Italy, Sweden, Switzerland and Czecho-Slovalda tc 
realise that thme is no cause in those countriea tc 
mterfere vrith agreeable international relations bo- 
tween chemists. In spite of differences of language, 
of modes of thought, of political views, and of manv 
bther-differenoee, the friendship between Fngli..b 
and French .chemists steadily grows. There w no 
reason why the German chemuts, if they wish— 
as we assume they do—to co-operate with the other 
chemEts of the world to the advancement of science, 
mould not fdyu the world some slight indication 
that they do not now identify their views with the 
views of tlte wte Gorman G-oveniment, and there is 
every^yeaam Wljy -{they should co-operato: with 
US witu.uima' ^Ii 6 !|dlin^is, th.a sama faimeas, 
toe same wfl^rtoete to atfloiowledge the achievements 
M othOT counti^j, ^e’ scientific 

stim* irAtftl. b| the Union Inter- 
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nationalo. ITie cheaiisti of countries whicb have mondt, Mellor, Colinmn, Wood.IWor, Vb^lcer,IViit^,^ 
produced such men as Arthenius, Avogadro, Bunsen, Mond and Coley. Iherd iS: only one Committee^ 
Cailletot, Crookes, Curio, Davy, Dumas, Faraday, whose, sole function is the collection of the Fund, so 
Fischer, Hofmann, Langmuir, Lewis, Liebig, Mendo- that every member of the Council has an equal, ppppr- 
I'of, Meyer, Millikan, Ostwald, Pasteur, Perkin, tunity of takuig part'in the dec^ns of tj^ ^uncil. 
Perrin, Ramsay, Stas, Van’t Hoff, and scores of It is true that most of the members are busy men,, 
others should bo large-minded enough to work but they manage somehow to attend to the business 
together, so far as chemistry is concerned, quite of the Federal Council. As to the Federal CSouncil 
apart from the politica,! differences which separate being run by a clique, we suppose our cotrespondent 
their respective countries. We hope that German means that the bujk of the work falls on some dozen 
chemists will always be good citizens and supremely men who contrive to attend a fair proportion of the 
patriotic, that they will have a due, and even an meetings-—even in their case the night comes scr soon 
undue, pride in their country, its history and its that half they propose very seldom is done. Stop, 
achievements, but in their purely chemical pro- reader, and sigh while thou thinkest on the rest I 
nounoements and in their official chemical literature, Now what are the objects of the Federal Council ? 
it is prudent as well as neighbourly to eliminate all Rrst, to act as the British organisation of the" 
pohtical theories and propaganda. The discovery Union Litemationalo de la Chimie Pure et Appliqu^e. 
of the cure for sloping sickness, “ Bayer 205,” was an It is to ^ representative in some way for international 
miportant and interesting scientific piece of work, purposes of fetish chemistry, and to send a suitable 
The Association of TropKaJ Disease might with ad- fetish delegation to attend the Annual Meetings 
vantage have refrained from publishing its Hamburg of the Union Internationale. Last year the Federal 
declaration that the other countries should only Council invited the Chemical Society, the Institute 
participate m this discovery conditionally on the of Chemistry and the Society of Chemical Industry 
restoration to Germany of her colomal empire. We to choose the delegation. It is probable that those 
mstancos but we refrain, hoping three Societies are as competent to choose the delegates 
that these ideas belong to the past and not to the as any organisations in the country. Next, the 
future. Federal Council strives to effect such co-operation 

• * • between the various chemical bodies as is possible. 

It is obvious that until there is a groat deal of such 
Our correspondent J. V. M. mokes us sigh. There co-operation the duties of the Federal Council, as 
is no pleasing some people; they do not wish to be representing all organised chemistry, are light and 
pleased, they prefer to be free to criticise. Weeannot vaj^e. As matters are constituted now, if some 
imagine there are many chemists who think like community of action seems to be possible between, 
J. V. M., at any rate, not in London, A few visits say, the Qicmical Society and the Faraday Society,. 
to the Chemical Industry Club would dispel many or the Gas Engineers and the Biochemists, the 
of his delusions. “ Fleet Street," said Dr. Johnson, utmost the Federal Council can do is to discuss 
“ has a very animated appearance, but I think the informally the possibilities and suggest a joint 
full tide of human exist^ce is at Charing Cross.” committ^ of the two bodies to investigate the 
Let J. V. M. seek the full tide in that vicinity, but practicability. It is hard work for those who serve 
to save him trouble, we will at once answer some of on such a committee ; many of the members are 
the points in his letter. The Federal Council was towards the close of the day tired with the exposition 
discussed by a few chemists prior to the year 1918, of chemistry, and the few who have a scheme 
and in November that year a preliminary meeting resemble tie man who “ thought of convincing 
was held to form such a body. The details required while they thought of dining.” In any case, it is 
some considerable lapse of time, and the first meeting not easy for the Federal Council to advertise the 
of the Council was not held until November, 1919, consideration of such an idea. The matter becomes 
when Sir William Pope was elected President. The the concern of the two Societies involved, and in the 
rules provide for twenty-five elected members and fulness of time their decision is duly announoM in 
not more than six co-opted ones in addition. The their special Transactions. The Federal Council has 
Chemical Society elects three, the Society of Chemical been helpful in many instances of this character, 
Industry elects three, the Association of British but its real work will not begin until Chemistry House 
Chemical Manufacturers elects three, the Iroq and is a reality. It seems to us the Federal Council has 
Steel Institute two, the Institute of Chemirtiy one, done much to keep this project in the minds of 
the Society of Public Analysts, the Faraday Society, chemists. As to the secrecy with which its doings- 
the Ceramic Society, the Dyers and Colourists, and are shrouded, a hasty glance through our wges 
some other societies one each. Such members hold reveals some news about the Federal Councu on 
office for three years and are eligible for re-eleotion. pages 461,473, 709 and 1071 of our Joumal last year, 
The President is elected by the Council, and may not and on page 136 of this year. We can ill afford 
hold office for more than five conaecutimY eiiiii - The greater spabe, and the Honorary Secretary of the 
Council now consists of the following'|^|^^IWE|mn Federal Council informs ns that ho blushes to ask 
Pope, Professors Phihp. Armstrong an<^a||nbie,’lk for as much as he has received. Some progress in 
Robert Hadfield, Sir Thomas Bose, ^^^|pHerbert^ co-operation is already achieved, and the Burean of 
Jackson, Sir Robert Robertson, and-jSQH^. Carr,^^€hemical Abstracts may thrust more itpdjn us. 
Woolooek, Miall, Armstrong, Evans, Bomfn, -Cooper, nevertheless, it takes time, and whilq 
Chasten, Chapman, Cross, Turner, HarfM, Drum- ‘;^an, our hair is grey before: 




Fell. 29,19t' 


OHSWSTRV: AND INDUSTRY 


magnesium OXYCtlLORlOE CEMENT 

By J. H. BATEKSQN. D.Se^ F.I.C. 

Discovered in 1868 bj tlie P^oh chenwet Borel 
mfl^esiuin oxvchlpndo has long been recoded 
It k valuable projIrtL. 

i-a cement available^^ch 

is cheap enough to be twed on A large scale, ftis 
rather MtonlsSig, therefore, that to%tl6 is known 
this very useful material 

ol ito mbre important features and applications. 
J^en maguMiurn oxide in a proper physical 
“i*?- ■^th a sufficient quanttty of a 
dilute solution of ma^esium bhlmtde to form a 
plMtic mate, the-whote sets in a few hours to a 
^ setting > brought about 
it «5onstit»ient mat^ls 

impound, maghcsium oxy. 
/L-** ”t* te express the com- 

^ition of this substance by an exact formula, but 
It probably consists mainly of the ‘compound 
i mixed with various solid 

solution of a more basic nature. It will be seen 
that teis cement differs from the more commonly 
used Portland cement and plaster of Paris in that 
a cWorme compound is required to complete the 
•setting, m addition to the usual water. 

Sorel cement, as this material is often called, 
has wry remarkable properties. The neat cement 
can be m^e nearly twice as strong os Portland 
cement and its binding powers are so great that 
In- ** to hold together very large volumes 
of fiUmg materials, such as the Sand and stones 
••oraraoidy used when making concrete, or if required, 
saw-dust, cork-dust and leather waste. In fact 
so much saw-dust, for example, can be bound 
together mto a solid and strong mass that a most 
important use of this cement is to produce a hard 
ilwr covermg which has some of the properties 
of w^, in that it is not too cold to the feet and 
can have nails and screws driven into it without 
trouble. 

In this country the use of this wood substitute 
was ^oet exclusively confined in pre-war days to 
the shipbuilding industry; large areas in the living 
quar^ of merehant vessels were oowred by such 
inateriak as Litosilo, Veitohii and Dexton, these 
bemg the ^do names for varieties of Sorel-cement 
flooring. The finished floor was generally stained 

very crften was merely 
polished m order to keep it clean. 

During the war the shortage of timber led to an 
t'xtendra ufio ol and sizoilar preparations, 

and with the advent of the housing schemes a great 
ini]^us was given to their application, particularly 
in laying the ground level floors of cottage and 
properties. In Amerioa, Germany 
. nq UYa^ a good deal, of exterior stobco worn 
• earned out m this material, but so far it has not 
loimd much favour for this purpose in Great Britain. 

The magnesia wld for manufacture of this 
‘•f'raont 18 made by,oaioining magnesite rook at a 
' oonlaoM 
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»a,g«esia used in this country was 
i*po^ from Hamburg and was there made by 

Wvli rock imported from 

Euboem, one of the Grecian Isles. During the 
amount of magnesite was shipped from 
todm and calcmed m this country, but it did iwt 
yield a veiy satisfactory product, and the hiVb 
CMt of oamaw has made its use prohibitive si^ 
t^t penod. At the present day a certain amount 
of O^ian magnesite is calcined in Scotland, but 
too German material is again coming across in 
Uioreasmg quantities. 

A gwd quality magnesia is manufactured from 
select^ stone only. This after breaking up, is 
carofully hand-picked to remove impumies and 
toon wemsd m special furnaces' at temperatures 
rog^^ tetween C. and 950° C. The calcined 
matwial is again sorted to remove overbumed 
pieote and ground in tube or baU mills to the 
retired degree of fineness. 

The produot is placed on the market in this 
rountp'’ as fine ground calcined me^esite, or in 
America, as plastic magnreite. 

10 ^ 0 *^ temperati^ of burning is carried above 
C., the resultmg magnesite will not ro-oot 
with magnesium chloride, so that a dear distinotion 
must bo made between magnesite burned for cement 
ma^g, and that which is burned for the manu¬ 
facture of refractory materials. 

A long experience of commercial calcined magnesite 
^ led to the conclusioh that a large number of 
too fajuts which develop from time to time in oxv- 
cW^do cements, is due to the improper bumimr 
of the raw material. The kilns, frrouently of the 
beehiye ty™, are so constructed that at the com- 
jwrativety low temperature required, own distribu- 
tion of _ heat 18 impossible, and some considerable 
pr^rtion of the charge is overbumed and some 

til® or wrtical 

nu^,^ m the mterior of the furnace, are built up 
out of pieces of raw magnesite, which become strongly 
pwrbumed and useless for cement making ft 
18 , of oonrse, usual to sort out the overbumed 
ma^l before grinding it, but this is not an easy 
better, evm to a highly experienced workman. 
iHe presence of owrburned magnesite in a consign¬ 
ment cannot be detected by chemical analysis, and 
tous a material with quite a satisfiictory cbemiod 
^J^^*-*®** lie nearly useless for cement 

The maTOesium chloride used comes almost 
exclusiwly from the Stassfurt or Alsatian deposite 
and is imported as the solid Cl,. flH,0, u^lly 
contamed m thin ^n <^ms. It is normally about 
98 per cent, pure, but its quaUty can be easily deter- 
mmed by analysis. j' 

ahout”^ 9 * p** ^ific gravity round 
about ^2 Be. are used for all ordinary numosee 
Wd one of .toe drawbacks of the extSJS^^f 
w f cost of p^age and labour involved 

in toe distribution of t^iis solution, as it must Be 
made at fome convenient place in large dissolving 
tai^s and yhstribu^ in drums to the wtual w^ 

, ^"® vanpus ai^lications of this cement deanand 

ci^dppible expenenoe and afcilli AnA mnat. 
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preserve a certain amount: ^ seclteey 


exact details. As has been f tdrtady sttUed, tte k'aclnafly ionnekf;' ^is' roiifjia 

most extensive use of the cement is tor the making that ii latge proportion of the magnesia in a'eement. 
of floor compositions and the methods employed are, mixtu^ acts as a ffller am, as on account 

all vaiiations of the follo^ng process. of-its previous treatment,' it can have very Uttle 

Ground calcined magnesite is mixed tvith hard-- 

n^tiTirpam'^^ofCrS by 'vohrte^ ^ rently^romarkab At 

mixture is |n&ually moistened A a ma^eS thT^^ 

chloride solution of about 2r B6. untfl a portion 

squeezed in the hand adheres well together, but qS? 

does not exude any moisture. The wet material r 

is then spread evenly over the floor with a ralfe and ^ 
carefully rammed down with a light wooden rammer. 

The surface is finally worked up with a steel fldat ^^ment is propared whiqh contain : 12-6 per cent, of 
and the whole floor allowed two or three days to ^ ‘ , - », >' 


hiuden. If a coloured floor is required, the requisite 
amount of coloured earth (Indian red, burnt umber, 
or yellow ochre are commonly used) is added to the 
magnesite at the commencement of the operations. 

In spite of the widespread use of this cement, 
there appears to be remarkably little known of the 
mechanism of setting, or of the faotors which control 
it, and there are no published standards which 
enable the prospective purchaser of material to 
judge of its value. A very informative paper was 
read by Mr. M. Y. Seaton before the American 
Society for Testing Materials in June, 1921 {Chem. 
and Mel. Eng., August, 1921). The paper contains 
a great many useful sugsestions and physical 
standards, but the author mviously labours under 
the diffioultv of not being able to publish all he 
knows, particularly with reference to the effect of 
manufacturing conditions on the quality. of the 
finished material. In spite of this fact, however, 
this paper contains more valuable information on 
the practical side of the question, than all the others 
which have been written. The difficulties in the 
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way of obtaining accurate experimental data con¬ 
cerning the mechanism of setting ore very great, 
and they will be best appreciate by TOnsidering 
the actual conditions which govern the praotibm 
application. 

The concentration of the magnesiam-chloride 
elution must be kept under careful entrol, as 
experience lias shown that above a certain gravity, 
viz., 24° B6., the etting cement will expand to 
such an extent as to destroy the shuttering or 
moulds, if it is being used “ en masse,” or to cause 
it to rise up in bliste’w if it is being laid as flooring. 
The etting time also is greatly aeoelerated as the 
concentration of the chloride increases, and the use 
of comparatively dilute solutions is necebsi^y to 
ensure that the material can be properly worked 
before it hardens. 

As previously stated, the usual strength is about 
22° Be., and with this concentration it is not possible 
to add sufficient actual magnesium chloride to 
combine with all the magnesia, without making the 
too wet tq^t at all; thus in a standard 
mixture oontainua 12'6 per cent, by volume of 
magnet, the rest peing an aggregate of coarse and 
fine solid, ofilY ^but 60 wt cent, of the ohloriule 
repaired to obm^pe-irith ^ the magnesia is added, 


FlO. I 

mdgnesia by volume and 87-6 pw cent, of silioeous 
aggregate. . The dotted ourve gives the strongth 
ofthe,cement made from pure magnes’a only. - 
’ The expansion which takes fdece when the eemenf) 
sets is a pmitoe of constant troul^;.to users of this 
matefhd, particularly to floor layerk, and ae the 
amount increases with'the strength of the chloride 
it most be obvious that a considerable vqhime 
cluuigC; pcciirs in that ^rtion of the matcfrial which 
is .MtUfiJiy converted in^ magnesium oxyohkMrido- 
Unfprthhately, different Samples cff magnesite giye 
widdy , expansions on setfing and , thexe 

apiiei;^ to be no olwrvable reason; for these defer¬ 
ences'so. far as our prreent knowledge goest; exee^ 
that a poWsely^ ^und magnesite will prbdnee e 
much greater expansion on |«tthig than thfi same 
magnesite in . a ffiiely ground oOndSion. ^ 

it is well known that when wetted thboii^k^t, 
a magnedte cement loses a great dd^l of i%etireil^. 
In fact, a thorough^ soakM nu^esite oeinent,-has 
practically ho strength at aU, ondTif left louB abdl^lb 
m water will cruinble away with the gre^jal du- 
sociation of ., the, magnesinm oxycldoride. ai^ i tke 
productioh;:hf :i>y<i!»< 2 dorio :widiP't^ 





Si ° '{T^'^ 

tion, the air above “ ?«* of vcatila^ 

and lifted, ov«r*afSTliiL of vSi *“" 




217 


V ;--'ri *.hut other 

'll not acted upon 

I chioiHHA Aa fki. i>..'i.__. 


■ w A piti^cleg hav« no 
finely powdered materia™ 

■K’SSS"*- 

ci^ly to the theoretical amount of maffnea™;^ 
JJ^do roquir^, the rest of thq mass 4ing SS 
rtA ^ i^terial at least as 8nely^u^M 
he n»gnM^, i^d of couucae very thoroi^hly mixed 
with It .Thus; Seaton flads that if 

rSJt?rf aj”*?”"r* «< « 5 < 3 riia 

irt^danl^L^ silwa, and the aggregate consist of 
®^«K concretes can bo formed 

•*»5 p« 3? 

’““V °* *• 

“a?«nais twed m^ high as possible, and in 


M«*ne8itB ,1^ on: ooni^ion. per cent, 


No. 

1 

2 

3 

4 
li 

5 

7 

8 

9 

10 


Ignltto 

8-20 

605 

8'3S 

ees 

10-66 

7- 81 
909 

8- 69 
2-96 
t:9« 


do, 

4-06 

4-20 

3- 28 
1-68 

4- 07 
208 

1- 64 
3-44 

2- 80 
2-64 


SiO, 
9-68 
17-7 ' 

6- 07 

7- 01 

8- 09 
1-41 

; 209 
13-84 
3-45 
7-68 


11 , 0 , 

0-95 

4-60 

0-80 

0-42 

1-32 

0-89 

1-20 

203 

0-88 

1-21 


C »0 

7- SO 
IMO 

3- 58 
/3 94 

4- 34 
2-44 

8- 40 
4-28 
4-48 
3.76 


of mechanism of the setting 

mont. and a. otba+ “ mmcnit of attain- 

x^nsion ^ the srt cemeht stands in close iSon- 

...1 it^w ig ^ 


' 0»«^^ inade. from i part noagnoeia, 3 pa,tg ground 

' *' and 8 wrle Bond in'" Bo ehlo^e 

‘ ^ ^ ' Mcauloeofmpt^lu 

xr^A " ““I mmune* Ib-persq.^ST 

7^1 ^ ^ f^y ^ Wet Beooverod 

"SS d- S i i IIK 

?n ifs i “• ’£ 

-mI |;i^ . J'SJ »«»» 626 

’1-6 2:M Jnf? VJ 606 

88-2 '2:30 3--30 iftna ?So 2*® ■ 

,J0:5. : 2 = 00. lit }|?| ‘I? Z 

oertito limits indi- 

orno iSr.*^ unfortunately, httle 

to s^SSf ^ 4terials 

:aS 

=lr i-ssa 

: some usera. the belief is^fiSly fiS iJt 

of lime as an impS^i^Seffi 
maenwfe h^ a very deleterious efieot cm the strength 

' mtrtJ 

. ^ Messrs,, . , 

that tim most of the lime k^feTfxI 
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more important factors being the rate and tem¬ 
perature of calcination, the age of the material, and 
the fineness of grinding. As the first two of these 
factors cannot be determined by either a physical 
or a chemical test it becomes necessary to rely on 
standard physical tests in order to gauge the suit¬ 
ability of the magnesite for cement making purposes. 

Test briquettes can usefully bo made in the same 
moulds as are used for testing Portland oement, 
the neat cement being made from magnesite and 
magnesium chloride only and the aggregate being 
made from Ijoighton Buzzard sand and ground 
silica wliich has passed a 120-meth sieve. Seaton 
objects to the shape of these briquettes, as they are 
thicker than the material nhich is usually placed, 
■when laying floors. He recommends long flat slabs 
^ in. thick, made and dried on a sheet of oiled paj^r, 
m order to imitate as closely as possible the drying 
of an ordinary floor. The wet strength should be 
determined at the same time as the dry strength. 
Setting time can l)e determined by means of the 
Vioat needle, observing the same precautions as 
with Portland cement. 

llio expansion of the setting cement is of con¬ 
siderable importance, but, unfortunately, there is 
no standard method of determining it which gives 
satisfacto^ results. The best method is probably 
to lay a flat slab J in. thick on a piece of 8%htly 
greased plate glass and measure by suitable means 
the movement of two metal stops provided with 
“ hair lines ” and set about 8 in. apart. In order 
to put these suggestions on a projwr footing the 
following tentative specification is given for a fine 
ground calcined magnesite to be used for laying 
floors :— 

Fineness .—Eighty yier cent, of the material should 
pass a 200-mesh screen and 99 per cent, should 
pass a lOO-mesh screen. 

Tensile Strength .—A mixture consisting of one 
part magnesite, two parts finely ground silica and 
five parts standard sand, should be used for these 
tests. The strength of the chloride solution should 
be 22° B<i. and the mixture should be just sufficiently 
wetted to allow of its proper working in the mould. 

Standard briquettes of the type used in an 
ordinary cement testing machine are made and 
broken after 7 and 28 days, the test pieces being 
freely exposed to the air after taking out of the 
mould at the end of 48 hours." The moulds should 
be very slightly greased before use. 

The average strength should be about 500 lb. per 
square uich at 7 days and about 850 lb. at 28 days. 

Seaton recommends as previously explained a 
flat bar of concrete J in. thick, 2 in. Wide and 24 in. 
long. These bars are supported at the ends for ■ 
test purposes, and broken by loading the centre 
with shot in the same manner as in a cement testing 
machine. From this result the modulus of rupture 
is calculated and should be about 2'2 times the 
tensile strength given above. 

Wd Strength .—The wet strength of sot cement is 
important and should be determined by spraying 
the set br^nott^ with water three or four times 
during 8 ho^ and then testing in the usual manner. 
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The wet strength, of a mortstr sbemkL he not 
less than 30 per cent, of the strengtS’’of "the di^ 
mortar. ' 

Sdting Time .—^Tho setting time of; the same, 
mixture as used above is determined in the ordinary 
way with a Vioat needle. The initial set should 
not take place before 90 minutes and the fin-d set 
should be attained ndthin 8 hours. 

Expansion .—It was stated above that the exact 
causes of expansion are not thoroughly understood. 
In addition, occasional contractions in vdume may 
take place in a setting cement, tbe causes of this 
phenomenon being also obsome. Undoubtedly too 
much liquid added to a cement will cause contrition, 
just as it will with Portland cement, but there are 
certainly other factors at work. It may bo taken, 
however, for all praotiool purposes that an expansion 
or contraction of 0'3 per cent, or over, within 24 
hours sifter the initial set, indicates a cement cd 
questionable quality. 

CO-ORDINATION OF ORGANIC MQLlE:CtJLE3 

By PROF. T. MARTIN LOWRY, F.R.S, 

1. OrOANIO Co.urOUKDS OF THE SECOND ORDER 

Werner’s theory of co-ordination was developed 

in order to accoimt for the existence of “ molecular 
oompoimds,” for which the ordinary laws of valency 
made Do provision. I’his enterprise was remarkably 
successful in two branches of inorganio chemistry, 
namely, (i) those which deal with double salts, such 
as KjPtCl,, K,Co(NO,)g or KjCriCjOglg, and (ii) those 
wh ch deal with the addition of ammonia or of water 
to metallic salts, giving rise to amines or hydrates, 
such as Cra,.6NHj, CoCl 3 . 5 NH 3 .HjO, NiC’.*. 6 NH 3 or 
NiCl„6HsO. Since these salts can include organic 
as well as inorganio radicals, whilst the ammonia of 
the amines can be replaced by organic nitrogenous 
bases, and the water of the hydrate by alcohols and 
ethers, Werner’s theory acquired long ago a definite 
foothold in organic chemistry, and in recent years has 
extended its area of occupation considerably; but 
even so, that area has been m the main confined to 
acid and basic radicals, which can play a part in Ihe 
formation of those complex salts, with which Wemer’s 
theory was in the main conoemed. On the other 
hand, it is becoming increasingly clear that organic 
chemistry includes a number 01 compounds of the 
second order, for the existence of which Werner 
himself had no clear explanation to ofier, but which 
demand recotaition just as definitely as the double¬ 
salts and hy<&ates of inorganic chemistry. 

2. Addition-compounds op Alcohols, Ethbr^. 

Ketones and Esters 

Just as in the case of inorganic moleoular-con) 
pounds, many addition-products formed by organic 
coitipounds can be represented by means, of formula' 
which conform to the ordinaiy rules of yitlency, 
although it is Jiy no means certain that such formula? 
are always correct. Thus the tidditidn-coinpoimds 
of alcohols and ethers with aci^S such as , 
C^.OH,HBr (lHj.0H,HBr . 

(chC),o,h;% 
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can bo M o* 6 i(dum wits, oontabiinii a 

quadnvalent atom of oxygen as lie centre 
complex; and tto opmuag (^t of a double bond wiU 
Bup^y pomts of attachment for the acid in the 
aj^^us addition-oompounda of acetone and of 
ethyl acetate*, ench as 

COMe„HBr and C!Jl^.C 05 m,HBr. 

But even m these oases it ia diacrnicerting to have to 
recogmse the existence of compounds-suTh a^ 
„^(CH,hO, 3 m and (^,),0,4BC1 
or 2CH,.CO^t,3HBr and eH 3 . 6 o,iIt, 4 HBr. 
Again,^by subjecting the idea of sidt-fonnation to a 
somewhat se^ steam, and also taking into account 
the ^photerio character of the halogens, for uhit h a 

oonsiderabte impunt of evidence has now bren 
^mcumula^a it is possible to formulate in a Similar 
way the 1 ^_ stable compounds formed by the union 
of alcohols, ether, ketones ^d esters with the 
halogens*, e.fir;, ' ‘ 

UIjIOH.Br, 


2CHs»OH,Br. and 2' 

, . ■ . and ^v,,ucb,x,jv, 

but,, agam. It is necessary to allow for the existence of 
more complex compounds, such as 
2 CH 3 .c 6 ^t, 3 C], and 2afl,.COsEt,3Br,. 
rhis method of formulation breaks down, however 
Huch^ analogous addition-co^npoimds of toluene) 

1 C,H,.CH3,G1s ; 

and in order that the ordinary rules ol vllency may 
bo maintmned tocse must be shown as possessing a 
qiimonoid structure, e.g., ^ 

CM, H 

CH,. H 
Cl/ *\ci 


21» 


niomaxio poiyiutro-com* 


,; compounds wh« 

“ ^unds. 

(e) ^ditfon-componnds of complex aromatic 

/ COMe,, COMeEt* * *’ 

Norris under the 

last headmg inoludo the following compounds:_ 

(») (C,H,),GCl.CCl(C,H,h M.p. 160-161' 


+ 2CHG4 


+ 2C01, 


+ 2CHBra 


+ 2CBr, 


+ 2CHB1GL, 
4- 2SO.CI, 


CH,. Br 

and 




( 6 )p.ClC,H 4 . C, 

^cci.cck: 


.H 


C,H, 


\ 


Quickly becomes cloudy 
and opaque; melts at 
134-m‘>C. with de¬ 
composition. 
Decomposed in two 
months in a vacuum 
, desiccator ; in four days 
at 90-100°, Melts at 
176-9°. 

Ciystals were dried in 
air and analysed by 
heating to 92°. 

CrjTstallised from CS,; 
analysed by heating at 
82° for 38 hours ; melts 
at 144-147°. 

Completely decomposed 
in 1 hour at 92°. 
Unstable In air; de¬ 
composed by recrystal¬ 
lising from acetone 5 ef¬ 
floresces rapidly. 

“M.p. 136-137°. 


3. (JoMPLEXEs Formed by the Uuion or Two 
Oegakio Molecules 

'llio derices ^^gested above serve to explain the 
foi mntion of adtotion-products by the union of organic 
oompounds with simple inorganic substances; but 
they fail to account for most of the addition-products 
bat are formed by the union of two organic com- 
wuiujs with one another, and it is difficult to see 

sot 

(“) ®*“o>eoular’acetic acid (CjH.O,).. 

( OaL* fwofoae 2CgH,4(COj5H),. 

hyi^arbons such as naphthalene, 
fluorene, e g., C„H„ 

id) The addition-compounds of aromatic amines, 
wen as a and ^ naphthylamine, with trinitro- 
(lenvatives of benzene, studied by Sud- 
i)orough > as well aa the analogous compounds 
o pnenpis, phenolic esters and cj'olle oxygen- 


■C,H, 

-f CHCl, Melts at 68-69°, loses 

CHCl, rapidly in aur. 

+ 2 CC 1 , Melts at 91-92°, deoom- 

(c)p.BrC.H. 

)CCl.CCl/ 

BrC,H,/ ^C.H.Br 

No addition-compounds 
formed with the abovo 


p.BrCJI, 


agents. 
C.H,Br 


'^C:C/ 
BrCgH/ \l,H,Br 


+ 3COMe, 


COMeEt 
COEt, 
CCI4 


+ 

4- 

4- 


4- CH,Gq,Et 
4- CM, 


' Miiass Md MoJritbsh, loo. ciu 
( fan*. CA«w. 4?oe., 1806,88, 109a_ 

97. * ‘0«8' 88. 888 j ISIO, 


(e)4<0«H,)/OH 4; aCCl- 
{CjB JsCOH + 2CbBt, 
2(C,H,),GCr4-COMe, 
(C,Bb),0C1 4-CCI 4 


Crystals become opaque 
in air. 

Much more stable. 
Stability not stated. 
Effioresces rapidly. 
Relatively stable. Lost 
O'l per cent, in 10 
minutes. 

Stability not stated. 
Effloresces rapidly. , 
Effloresces slowly. 
Product relatively stable 
Does not effloresce rap¬ 
idly.. ^ 
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AqOKIWATION or MOtKODtBS 111 CRYST4li 

It wUl be seen that the oompounds fomralaled 
above oont^ only carbon, hydrogen, oaygen and 
halogens; _^ey do not lend themselves, therefore, 
^ ordinary form of eentrio co¬ 
ordination, since none of these elements possesses 
any very Conipicuons powers of aggregation. It is, 
of course, by no means certain that it is necessary in 
every case to postulate the existence of a defirdte 
M-ordination, by means of localised bnkages, between 
the constituent molecules of an addition-compound, 
in view of the possibility that molecules Of “^lutb 
of crystallisation ” may be used merely to fiU up 
hollows in the open lattice of the crystals of an 
oi^c compound. Thus, even in inorganic chemiS- 
zeolites can be dehydrated wHhout defying 
the structure of the crystals, of which the transpaiency. 
can bo reared, and the original optical propertiw 
repix^ucod, by exposing once more to the access of 
mojsture. Again, the proportions of water 
c^stallisatioh that separate with tytacal co-ordina¬ 
tion-compounds are so variable that Werner was, as a 
rule, obliged practically to ignore ^ 1 ! those moleculee 
of water that are not obviously included in tie 
primary sphere of co-ordination of the central atom 
of tl,o complex; thus, after tabulating the number 
ofmolMular proportions of wat^- in 81 double oxa- 
la^» he does not even hint at the existence of any 
rules by which these proportions can be predicted. 

1 he case of the optically-aotive oxalates® is‘ par¬ 
ticularly mteresting, since the d and I salts of the 
composition 

K 3 [Co(C, 0 «) 3 ] -f-ao 

K 3 £Ir(C204)3j -j-HjO • 
yield racemates of the composition 

2K, fCk>(Cl,03)a]-|-7H,0 

21 ^ [Rh(Gp«),j -f QH^O 

2K, (Ir(C,04),]+9HjO 

scarcely be supposed that the 
optieally-active 10 ns of the d and I salts and of the 
racemio d I mixture are differently hvdrated in ’ 
TOlution. The different comporition of the crjstals 
IS clearly due to the fact tbat, when ions of uniform 
^ are o^mbled, there is only room in the inter¬ 
stices of the complex oxalate-ions for one molecular 
poportion of water, together with the three potassium 
»ns slm^ m the formula of the salt; but when the 
a and I lora of the racemio compound are assknbled, 
m pam of ions of opposite sign, each pair can make 
® ^ additional mmecules or water, kivinit 

the totals of 7 or 9 HgO set out above. Even m 
cases such as these, however, chemists will be reluc¬ 
tant to admit that the formation ^ additibn-com- 
pounds, of exact stoiohiouietnca] compositi 
dercndent only on the filling up of molecular ca 
aM wll in general seek to detect the existei 
definite chemical forces between the molecule 
united, even when the pints kt which these: 
act must be ascertained by crystallographic 
than, by purely chemical methods. 

' Sseger, £co( ]5wt>. CAii^,:1019t i^ 2|4. 
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3. Thb Cilj&S'&so 3P6wKB’ ''dF 
OF Rbotohs 

Physicists have ^tulated, and ohemista havi 
eoncurred in the view, that electrons proyidb th< 
oem^t by which atomic, nuclei, are yni^ to om 
another,, Hiysicists have avett; gene fu^er,: anc 

suggested that; Jn an a-tiasi^te 
four protong are held % 

attoaotkm foe two nholeor e3roti^hs;.B^; ihd<^ a« 
aelqeo strongly '^t the tjihi(ni,,,if roprosented M an 
exothenmo cnemical actio&i would correspond to'a 
h^t of reactiem ” 6,000,000,000,000 calories.' 

in tnese oiroumstanoes it almost inevitable thal 
It ^ould be recognised, sooner or ittoiF, that thi 
reciprocal action of protons in attrpMtk electrons 
must play a special part in chem&ay. in:'Vi®# (d the 
fact tpt the proton, like the a-partwle,, has tu> siir- 
rpunding,imell of elefetrOTs to help it to otxrh its attrac¬ 
tion for electrons belonghig to other iiitoma. „ 

The entirety heterodox idea that Hydrogen (thia 

as^ above suspicion) can act as a Imk beSs^i two 
other atoms was foreshadowed by Werner, teit- has 
rooentty been put forward as a definite hjmotlieeiSi 
^er the title of “ Co-ordinated Hydrog^.'^« or 
“Bivalent hydrogen.”" , * 

Kie ability of a proton-to Hnk together two com¬ 
plete octets of electrons is seen most cleariy: fi) ih 
the complex anion of the acid fluorides, which Werner 
wrote as (F^HF), but which may now be formulat^ 

Bymmetri(»lly asJTBFJ, (ii) in the polymerkation <d 
water, and (iii) in the formation of crystals of ice, 
which are represented by Bragg as being biiilt up in 
the form of a lattice containing a repei<tmg patt^ 
of the type 
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: 0 ; 
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H 

H 

•• 
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S 

0 

: 6 ; H 

... 


H 

^ ','a. 


mainly to or 

ringbyajr 

hydroj 




Thte conception waa^a pplied by Burgess and myself 
mainlv t/, nrm«,u«®*ll|ecules, in which tho closing of a 
,as Lewis calls it) or co-or^nated 
m be used tp expi^ the absmice of 
m.and other related pheoomeha. Lewis’ 
itions are mainly in the field of, ihorganic 
iistry and include the suggestion that i»vel 
of linkage may be present ih oompounds such as 
imonmm hydroxide, which may have the elebtronic 
iiStruoture . : 

’H ',v.. . 

YX'. - . 

*. -Komte stnicture^: 

U LewU,. F.^ir^,L:ieQa ’.^- inB . 







: 0 ; H or 


. piue OH 


Ina^ ot^ »0W6^Trtructui% «b^:„ ^ 

^ attractivB in that it indicaios 
at once the probable formation of the more aVmm^A 
cJ addUim-pompound {NH»)3,0 <ff (ira ^• 
which can be fcpmi^tpd a?' ► 

instead'of as ■■■■’'.H" 

' '■ H,'-: ' 
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phis : 0: (W ,1:^4 I& o' 


2H:H:H 

In general, ^^fo^aHon of ’bbmplexea pf th** type 
depends on toe fact that a proton can be attracted 
simultaneously by ,dunlets belonging to the octets ot 
outer eleotron-ahe^ of two other atoms "or ions; but 
It to be essential that the proton should 

K d^ply ill the eleotronio system 

of either atom. In other words, a hydrogen atom 
which 18 to act as a link between two atoms must 
to callable of tomg det^hed from either of them, in 
toe form of a mitoile hydrogen atom ” or hydrogen 
ion, or m combmation with some other atom. * 

Halogens 

AND With Oxtoen, as an Aid to the Formation 
OF Molecular Compounds 
must it WOTld be premature to attempt to assign 
dofimte co-ordination-formul® to all the addition 
compounds set out in Section 3 above, it is suggested 
that the co-ordination of hydrogen with h^ogens, 
or with o^gen, may provide a key to the origin and 
general character of the force which holds ^ny of 
these organic complexes together. ^ 

(a) Lewis has already su^sted that the formation 
of double molecules of acetic aoid can be interpreted 
by a locking together of two carboxyl-groupsi such 
of ffn explanation <#toe absence 
ot free rotation m certain dicarboXylio acids,** This 
view can be expressed by a formula of the type 


CH, 




.0 


H 

+ 

H 


Os 


- + j^O.CHs 

ends bf two molecules falter 
ock^, leattog the li^ hydrooi^l^ radicals on the 
outside, as lit toer Alias oi fatty acids rtoeMtlv examW 
by Mbller^,^ ShbarerA* examined 

(b) Norm_pojate out that toe formation Of addition- 

or toth of %^pompoaeat ntDleotdes; In this respect 
hvJr^ toe mofeHlty of chlorine W 

hydroxyl to (C*H4),0C1 and (C#*)iCOH, as well aT^ 

Ho it! triph^iyteietoane, (C4H4),CH. 

to also refers to ^6 b^Hylty ^ toe 


^ o*J.y m sulphuryl chloride. 

' suob as carbon 

- caiQrpe.aiid oU:QttiforiQ«' both of wKinh 
; yerted without difficulty into the a^fm! *?»- 
'Carbonyl; chloride 

,, Ic) In the same way, attention may be directed 

toe prese^ , Of reactiye atoms (^hytooS to cm 
no?n^“! of many of these complexes. ^This does 
^ ne^ stresstog m the case of toe carboxylic acids! 

or acetone and ethyl acetate to formtoii addition. 

^ w much on toe direct 

contain, m on 
^ the hydrogen ato4i to these wm- 
pyiinds. The pan* hydrogen atom of the nhenvl 

and^ltT**^?’ ‘hsplaced b/H 

noteworthy that the hydrocarbons 

bm^na^^St, ’^ore reactive than 

benzene, Iwhavtog to this respect rather like subati 
*“‘«|n;P«>duot8 cJ.this hydio^boa 

<• U - that the attraction of a proton 

torn lone pS-, of electrons on nitrogen, oxygen or 

metoane) may be responsible for the oo-ordiimtion 
of m^y of toe compounds now under discussion 
and that ^ attrwtton is perhaps strongest between 
'^hich are readily replaced by hydro¬ 
gen, and hydrin-atoms which are readily reptooed 
by halogens, fiiw view of the origin of the attrSn 
** that, fa Norris’ compounds 

substitution of all the pora-hjTlrogwis by a halogen 
®'^^!^J^'^®tely the formation of additira- 
moducts with C^„CBr 4 , etc., whilst the substitution 
hydrogen already makes the addition- 
piquets much less stable. On the other hand tlSi 
promote toe formation^ 
addition-products with CO(OH,)„ etc. The princip^ 
Mceptions to this clarification are a very unstate 
Cef ,(BrC,H4).C;C(C,H;Br)4 with 

^ ^ a<ltotion.oompound of triphenylmethano 
“®***^®' oxy^a nor a 

j not claimed that a clear state- 
^nt can yet be made as to the mechanism by which -, 
^amp compounds are united into dlmociabie " 
rgition-ptoducta. The object pf this^^^l 
rather to ffireot attention to the problems wh^ are ■’ 
present by tofa class of compbi^ds, a^d 

yhiph s^ution this problem ma^bJ 


StTMMAltY 

(o) Attention is directed to the 
lar-compounda formeil fby the 

^y carbon. hydtoS^ 


union of ormiUiO 



■ attache^-.to. 

...■■affOHfi'a- 

V'jgii^r 


toe eo-btdtoation with 
drih .atte^ already 
^SBCS^^to tohbOn 
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THE NEWER ELECTROCHEMICAL VIEW 
OF THE CORROSION OF METALS 

By UUCK R. EVANS, M.A. 

vVt one time the corrosion of inotaris was regarded 
as due to a simple chemical attack by oxygen and 
water, possibly with the co-operation of other sub¬ 
stances, such as carbonic acid or hydrogen peroxide. 
The capricious and often local nature of the attack 
has, however, suggested that the mechanism may be 
more complicated, and recent research has afforded 
an insight into the nature of that mechanism. 

As a nmtter of fact, the simple oxidation of metals 
in the,,^efranner suggested above can actually take 

AIR 


WATER 


OXIDE FILM 




\ 


.'MetAl 




Fro. 1 

place, but, through its very nature, it is unlikely to 
cause much damage to a metallic article. Consider 
(htg. 1) a piece of metal immersed horizontally 
beneath a shallow layer of water. If the metal is 
perfectly uniform (both chemically and physically), 
and if the oxygen diffusing from the air through tlsw 
water has equal access to all parts of the surface, 
then it would seem irrobable that the formation of 
oxide or hydroxide would go on equally all over the 
surface; and since the oxide will be formed »* »itu, 
we should expect to get an o&erent layer of oxMe all 
over the metallic surface. ITiis will dearly hinder 
•the continuance of attack upon the underlying metal. 
It seems possible that if the <xmdj|ion of absolute 
uniformity ;^K)8tnlatod above could realised, the 
film would, m many cases, become pafectly protec¬ 
tive, before ever it reached visible thickness. 

H, however, the uniformity dther of the metal, 
or of the oxygen-supply, is not perfect, the result 
may be different. Let us first take an extreme case, 
and imagine (Rg. 2) an article, one end of which is 
composed of zhic airf the other of copper : suppose 
it to bo immersed in water containing traces of a 
soluble salt, say, sodium chloride orcafcimnj sulphate, 
salts which occur in most sarnies of rndmary wa+er. 
As is well known, an electric cuirmit will be set up, 
the zinc being the anode and thecof^ier the cathode. 
At the zinc surface, a soluble zinc salt (qhlmide or 
sulphate) will be formed, whilst hydrogen ions will 
be discharged upon the copper, the hydro^ being 
destroyed, as it is produced, by the dissolved oryggp-*, 
the rate of corrosion is indeed controlled ’ 
supply of o:^gen to the surface. This d< 
of hydrogen ions from the copper surface 
water alkaline along that surface. The zi 
and the alkali (sodium or calcium hydroxide 
diffuse together, and neaj the junction of thi, 
and oopuer a precipjtate or membrane of inse 
zioo h^roxide wifl appear. Since this hydtuiddeS, 

Wneii rif^t r}nA.t mAin rwirf.mn nl 4K<i vmo ' 


will not interfere with the subsequent eauae't 
corrosion. 

It mi^t easily be imagined that a sinulaor eleotni 
chemical action would te set up in alloys, or eyej 
impure metals having a duplex structure. But ii 
must be remembered that most alloys do not conaisi 
simply of a mosaic of the pure component metals 
The brasses, for instance, consist not of a mosaic OJ 
copper and zinc, but of one or more solid solution! 
containing both metals; the conunoniy employed 
brass containing 70 per cent, of copper consists of a 
single solid solution, and may be just os homogeneous 
as a piece of pure copper. There is no reason tc 
expect corrosion-couples to be set up in such a ma¬ 
terial more easily than in the pure metal. 

Even if we consider a hypothetical alk>y consisting 
of a mosaic of the two constituent metals, it is 
unlikely that we shall get very rapid ccwo^lon. No 
doubt at first, on the immersion of such an dloy in 
saline water, we shall get a soluble salt produced 
ttpmn the particles of the anode-metal and alkali pro¬ 
duced upon the particles of the cathode-metal. These 
products will interact to feum the insoluble hydroxide, 
hut, sinee this will be formed very close to the metal 
surface, it will almost certainly tend to “ blanket ” 
the surface, and so retard further corrosion. Of 
course, it will not be so perfectly protective as the 
oxide-film fm'med in situ by direct oxidation; indeed, 
under some conditions it may be loose enou^ to 
permit corrosion to proceed at an appreciable rate; 
the corroskm-product seems to be least protective if 
produced in the presence of chlorides. But in general, 
*/ (he blanket is formed all over the surface, it will tend 
to retard corrosion as it becomes thicker. Further¬ 
more, if the alkali from the cathode-motal ^ould 
gain aoce^ to the surface <rf the anode-metal, we may 
get an insoluble hydroxide as the direct anodic, 
product, and this Body being formed in situ will 
efficiently protect the underlying metai and interfere 
with further eleotrochemica! a^on. 

We see, therefore, that whereas duplex thmeture 
on a coarse scale (c.^., in an artiele composed bf one 
metal at one end and a second metal at the other) 
is apt to stimulate ooivosion very conridmablv, 
duplex structure on a fine scale (e^i., in a heterogeneous 

_^_AIR 


WATER 
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alloy) is much less dangerous. This is 'troll shown 
by an e^mple described by Murray*, who Rfcudied 
|hqjesting of “double-fagoted” iron ((oapsietmg 
bf :i)l|™rnate layers of wrou^t iron and mild steel). 
He 'lp^ Ifaat this matenal rusted inoa*e' ceadily 
than m|htarj)r steel, and that the ruBtii% took piaoe 
at the,fj|pli.otiion: betwem the layers of wrmigid iruu 
' ■ ,4^’' ; ■ i ; 

Ohem, Mit,^ 10 
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and steel. Microscopic observaticnt, however, show'ed 
no gpecial oorrOMon at the jiinotiort of the ferrite 
and pearltte areas within the steel. 

The danger of having two’ dis^ilar metals in 
contact .(except in oertam cases) is so well knowri 
that examples of corrosion due; io. this cause are now 
met with comparatively Seidom, although one still 
hears of trouble caused at soldeired joints. TOere is, 
however, a possibility of obtaining cathodic and 
anodic areas on a coarse scale fn another way, which 
is not generally appreciated. I have shown^ experi- 
mentaUy that it is possible to produce an electric 
current from a cell consisting of two strips of the same 
metal immersed in the same solution, one strip being 
aerated by bubbling air over it, whilst the other is 
■protected from access Of oxygen; the current is 
provided by the' corrosion of the maertUed metal, 
and, if the resistance of the wh61e circuit is small, 
the unaerated strip actually sutfers more corrosion 
than the aerated strip. Tto production of current 
l)y “ differential aeration ” can be shown in zinc, 
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cadmium, iron ami lead; in copper other factors 
come in which tend to mask or even prevent the 
current. In the case of articles made of zinc, iron 
and lead, however, currents of this kind seem to be 
iBsponsible for praotioally the whole of the corrosion 
observed when they are exposed unequally to the 
action of oxygen; for instance, when they are 
partly immersM in water, or covered with drops of 
water over part of their surface;’ It also accounts 
for the speouil corrosion set up in cavities. Suppose 
(Fig. 3) that a small cavity exists in the surface 
of the metal into which ’ oxygen cannot diffuse 
quickly. A ourtent 'otU be prMuced between the 
unaerated area w^hy|||||cavity, which will become 
anodio, and surface outside, 

which will be ^i^hode ; 'soluble salt ■will be formed 
at the anodio wface within the cavity, but this ■will 
not, of course, .interfere with further anodio attack. 
At the mouth of the cavity where the sol'uble metallic 
•salt from the interior mixes with the alkali from the 
cathodic part outside, hydroxide may be precipitated, 
but it ■will not put a stop to the anodic attack pro¬ 
ceeding ■withJh. Since the 'rate of attack is deter- 
iiiinod by the Supply of oxygen to the whole surface 


outside the pit, and since it is all concentrated on the 
small area within the pit, the rate at which the corro¬ 
sion bores into the metal will be very great; and 
perforation of the article may occur at th^ or^ point 
before any 'appreciable thinning has occurred at 
other pai^ of the surface. Thus we get an explana¬ 
tion ot piUing. 

A similar explanation serves to interpret the special 
corrosion which occurs at parts of the surface covered 
up by sand or other debris. The part below the 
debris is protected from oxygen and therefore becomes 
anodic. The same reasoning serves to show why rust 

i if of a loose, flocculent character) tends to promote 
Urther corrosion of the underlying metal; this 
explanation, -which was first given by J. Aston’, 
is undoubtedly the correct one ; there is no need to 
assume that -the iron hydroxide (colloidal or other¬ 
wise) serves as a catalyst. 

The description just given may servo to convey a 
brief idea Of the netver dfctmchemical theory of 
corrosion. It rests upon a clear experimental 
demonstration of the current passing between the 
aerated and unaerated parts of a metallic article, 
and has an interest for the practical man which the 
older theories have never had, because it is able to 
explain the phenomenon of pitting and local corrosion 
at inaccessible places—^the types of corrosion which 
cause most anxiety in practice; the chemical 
theories and even the older electrochemical theory 
of Whitney failed to account for this specially rapid 
oorrosion observed at just the points which were 
the, least accessible to oxygen. The distinctive feature 
of the newer theory is that it takes account, not 
merely of currents set up by contact between dis- 
simileu metals, but also of those set up through 
unequal distribution of dissolved oxygen. We are 
thus led to the practical conclusion that contact with 
porous non-conductors may be just as dangerous in 
setting up oorrosion as contact with a second metal. 

Although in the majority of instances, the direct 
action of oxygen on metals does not lead to appre¬ 
ciable destruction of the parts so affected; owing to 
the ptoteoti've character of the product, there are 
ooiulitions under w hich direct chemical (as opposed 
to electrochemical)’ corrosion may occur quite 
rapidly. The dissolution of me^ds by oxidising 
acids, for instance, may consist in part of a direct 
oxidation of the metal, the oxide-film being dissolved 
away as quickly as it is formed. The action of hot 
Ouprio chloride solution on copper also seems to be a 
Case of direct chemical action; the product, cuprous 
chloride, although insoluble, is nOn-adherent,. and 
does not protect the copper. 

• J. Aston, Trtms. Amer. EMrochtm. Spe., (1916), i49 


; Monsieur 4 . Meyer, a well-known Parisian joimialist 
who played 4 parficulkrlv prominent part in the 
organisation oitthp PusteariJ^y for the lienefit of 
dl|4;;rijpaptly in at the 
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PULVERISED fuel FIRING MV COMBINA¬ 
TION WITH mechanical STOaNG 

CFrom a CorratpondaaO 

^nsidemg the controversy as to the advantages 
and disadvantages of pulverised fuel firing for 
steam generation, the ordinary industrial steam 
user IS perh ips more particularly interested in the 
.mattw from the point of view of his own individual 
oonditions. It is admitted that for largo water-' 
tube boilers with the proper setting, and particularly 
the correct volume of combustion chamber, pul¬ 
verised fuel gives results approached by no other 
solid fuels, t.e., sustained efficiencies 
of aoSa jrer cent., with only 15-26 per cent, excess 
f, theoretical according to the rating of 

the boiler. ® 

What the chemical works manager or engineer 
wants to know, however, is how can the advantages 
of pulverised fuel be obtained with “ Lancashire,” 
or ordinary water-tube boilers and the existing 
setting. It is thus of interest to note that Dn 
Lulofs, the ch ef engineer of the Amsterdam Eleo- 
tocity Works, has combined the use of pulverised 
fuel firing with that of the ordinary chain-grate or 
similar travelling-grate mechanical stoker. The 
method consists in the instaUation of a number of 
smaU pulveriser fuel burners supplied by a unit 
pulveriser at the back of the stoker so that the 
pulverised fuel flame is almost parallel with the 
cham-grate pointing slightly inwards and at right 
angles to the mechanical stoker flames. The arrange¬ 
ment, the patent rights of which are controlled by 
the Undorfeeil Stoker Co., Ltd., is said to have a 
number of advantages, particularly that the chief 
def^t of the chain-grate stoker, the hollow fires 
^the back with consequent excess of air, is obviated. 
Tnis IS very efficient, giving 13-14 per cent, of carbon 
dioxide, instead of the 6-6 per cent, usual with chain- 
grate stokers. In working, the unit pulveriser is 
adjusted so that a reduced amount of air is mixed 
with the pulverised coal in the machine, so as to 
use up the excess of air due to the inefficiency of the 
m^hanical stoker in burning the pulverised coal. 
The results are stated to be of particular value in 
pe^ed load periods, the flexibility of pulverised 
fuel being of gr^t assistance in this respect and 
m that of reducing stand-by losses in starting up 
and shuttmg down. This method therefore enables 
steam users possessing a chain-grate or other travelling 
grate stoker considerably to increase the efficiency 
of the eating boiler plant by taking advantage to 
a partial extent of the very high efflefenW and 
Hexibuity of pulverised coal without any alteration 
to the setting of the boilers and the si4e of the 
combustion chamber and at only a small capital 
cost for a unit type of pulveriser. r: , 


FORTHCOMING JEVENri J 

Mar. a. RociBTr or Cmuiut ItfpvBTBr, 

Hon, at tha Chemical.Society’s ftooms-,. 
lington House, Piccodillyj W.: I, at 8 p.itt 
”'fho Setting of Cacao Butter with Bpeoia 
SBeference to the Development of ‘ Blooin ’ oi 
C^olaW,” by B. Whymper and A. Bradley 
The Uctennihation of Pentosans in Wooe 
Cellulose,” by W. J, Powell and H. Whittaker 
Mnr. 3. iNSMTimoN or mb BP8bbb jNnusTBX, London 
.Section, the “ Kelvin ” Boom, Engineers’ Clnb, 
Uvontry Street, W., at 8 p.m. “ Life and 
Wo^ ^ Thomas Hancock,” by H. Bogera and 
B. D. Porritt. 


Mar. 


Mar. 


Mar. 


3. SOCTKTT or Bnowbebs, Apartments of the Geo¬ 
logical Society, Burlington Bouse, W. 1, at 

“jSP P “>- Discussion an “ Development of 

Methods for the Collection and Disposal of 
House (Domestic) Befuse,” by James Jackson. 

3. SociBTT or ChemicAi, Indvbtbv; Newcaith Sec¬ 
tion. Joint meeting with the Cleveland Insti- 
tution of Engineers, Middlesbrough, and the 
Newcastle and North-East Coast Section of 
the ' Institute of Chemistry, in the Technical 
Institute, Corporation Bond, Middlesbrough 
at 6.30 p.m. “Engineers, and the Interpreta¬ 
tion of Chemical Specifications for Iron and 
Steel, in Eolation to Analytical Accuracy,” by 
O. H. Bidsdale. 

4. SociBTY OF Chemical Indcstey, ChemiccX En- 

gincering Group,, and the Hull Chemical and 
Engineering Society, in the Booms of the Hull 
Photographic Society, Grey Street, Park Street, 
Hull, at 7.46 p.m. “ Centrifugal Dryers and 
Separators: Their Construction and Use.” bv 
B. A. Alliott. ’ ^ 


Mar. 4. 


Accord!^ to the Manchester Ovardkm the firm of • 
Brunner, Mond aiffi Co., Ltd., has given £3(X) to the 
department of Ph^-Bies of Manchester University - 

in A.trt ftf 


Instimte of Metals, North-East Coast Local 
Section, Armstrong College, Newoastle-on-Tyne 
at 7.^ p.m. Discussion on “Alloys for Use 
with Superheated Steam,” by H, J. Young. 

Mar. 4. BiEMiNOHAM Univebsity Chemical Society, 
Chemical Locture Theatre; Edgbastoh, at 6 30 
p.in. Lecture on “ Atomic Weights , and Iso- 
to|>ss.’ by F. W. Aston, D.So., F.E.S. 

Mar. 4. Hull Chemical ano Enoinbbrino Society, Hull 
1 hotographic Society’s Rooms, ' Grey Street, 
PaM Street’ Hull, at 7.45 p.m. Joint meeting 
With the Choxnioal £iigioeeriag Group. . 

Mar. 4. _BoW Institution of Great Britain,' 2L Albe¬ 
marle Street, W. 1, at 6.15 p.m. r.” ibe i^pira- 
tery Pigments in Animal Life,” by Prof. J. 

■ ' BErejoft. ■ ■'i 

S. OF PuBLm Analysts, the i^Ohwieal 

^lety s Rooms, ^^iMrjjngton Bfodiie,' uPicca- 
ffilly> W., at 8 p.m. ComposHidh ami 

Examination of Beef and Malt Winei’^ by'G. I) 
^^oh. ( 2 ) “ The Determinafioh of Iwonut 
Margarine,” by G. D.' Ell^. (3) 
_ Diet, on thd XSaihi^yon of 

-^tt^r Fat,’’ by J. C. Driiuinmnif^^^. J. 

“ Bondon ChMwf, ” by 
O. p. Elsdon. (6) "Cream ChteSe;”'by T. K. 
Hodgson. (6) “. Some Facts on ttt .C^mpopi- 
and Decomposition of '.§--B. T. 
f'lformal dintier wui...i|n ;.held «t 
-'im30 p.m.; at St. James’s 


Mar.' 




H. , , , i TiTir "nana the plaatM pig. 

Mar. 6.' feaiiWTtoN Pf atioHANtcAi, En«^ „ , - ^ i^9»w;pca»Wpft^^ th® oarotiMiite—and on 
te?hn'c4 Co))«ge, GUa^w? *“®“y ■ 

7.W p.^ ‘ Eepajr altd Upkeep of Pneiimatfc Known, notably the yellow- 

Xool.,?^ by », ± Wihbn; ^ eolou^-flayoitJk and the highly-cLured Si 

Mar. 7. lecturer ex- 

SfcUon, ^^PhilmphJoar Sl -y” qjotUTepoe in ^e cUoroplaets and broadly 

‘‘The^rtBiwcial Tcstiag t“® pigment. An 

“^/WorophyU WM undirtaken by 
Chafnock, ^ i9«6. when 

Mar. 7. Socmw ha. mvegtigations, our knowledge 

^ ^ tJie pigment ^8 

PMsonaw. MaBchester, at, 7 &m. “Sonia . explanation was then Biven 

Prof“‘F“G<^lif H '^n,” by by WillstStter in attaEing 

Prof. F. Gowland Hopkins, the lecturer showed how the purely 

7. IloYtt Insnrow or GhgAt Bmtain, 21 llbe- arrived at clearly indieat*^ the 

marie Street, W. 1 at 9 p.m. ■• The Inner chlbfjmhylJ components in the green 

Structure of Alloys, > by Dr. W. Rosenhain. v for these .views*^ 

7. iNSTinrre or MbtalS, Shefield Seetion, the of the pigment 

Umirersity, St. George’s Stjaare, Sheffield, at and its subsequent separation 

K.‘’i^ld. &ior^phy?“ = chlorophyU “ a ” and 

t a ___‘ ''.'-A" UJiA_J. : ■ ‘ ' 


Mar 


Mar. 


Mar. 


B- A. Ru^. 

Mar. 8. Royal iNStWcrt or Gmut Bmtais, 21, Albe¬ 
marle Street, W.1, at 3 p.m. “ Properties of 
Prof., Sir E. Rutherford. 

Also on March 15. 


n^uTZZ p,«n, ana animal iringdoms. 

c^ufTOTM and prop^ieg of various carotinoids 
'^to^o0«>nbed and specimens of pure carotin 3 
^nthop^ ^b^A brief ^scusston of the 

^ f**® life-processes of 
. exporimental evidence was 

a u V®;f mf. 

®* from March 20 to ,22 ne^.. The pre- S^thOphyll aotuaUy play a nart in the 

Src®il6; Oh THday, March 21 ^ induced by tne action of mineral 

•111 4.0 to 5.30. ibiini:-' ii?irf' iri«Am a non _ _ .* ■ CCids /bn" d^IlvdroicV nii‘mft.r _t - . __ i 
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CHBMJSTRy AND INDOSTRY - , • 


NOTTINGHAM SECTION 

At a meeting on February 20 two papers wore 
read by Mr. S. R. Trotman, M.A., and Mr. R. W. 
Sutton, B.So 

I. “ A Note on the Estimation of Poisonous 
Metals in Gelatin for the U.S.A. Food Laws.” There 
is no limit in the United Kingdom for the impurities 
present in gelatin such as arsenic, sulphur dioxide, 
lead, copper and zinc, but in the tjnited States and 
other countries gelatin for food purposes has to 
conform to certain standards. The authors, who have 
had a largo experience in estimating small amounts 
of these impurities, gave brief details of various 
methods.' Estimations of arsenic by standard 
mirrors, lead and copper colorimetrically and zinc 
gravimetrically as oxide (finally), gave accurate 
results even when present in very small quantities. 
Sulphur dioxide is best determined by distillation 
(steam)into bromine water and weighing as sulphate. 

II. “ The Weathering of Cotton and Wool with 
Special Reference to the Action of Bacteria.” One 
of the chief properties of any textile fibre is its 
permanence in air under ordinary conditions. The 
term “ weathering ” is applied to the factor which 
causes gradual disinte^ation—apart from the 
strains and stresses of ordinary wear—^and the power 
of resistance to weathering is lessened by faulty 
physical and chemical processes in the preparation 
of the material. 

In general the two chief causes of the deteriora¬ 
tion of textile fabrics appears to be actinic light and 
atmospheric oxygen. Actinic light, together with, 
traces of ozone, brings about deterioration of wool 
Cotton is aifeo^ chiefly by actinic light, although 
traces of ozone (especially in presence of water) act 
as a contributory cause of deterioration. 

The action of bacteria as a cause of weathering has 
received much less attention than the other causes 
amd experiments were described showing the im¬ 
portance of the presence of micro-organisms— 
especially B. aubtUxi and B. xmaenterieve. Cotton 
fibre attacked by B. aublilia first swelled'up, lost its 
natural twist, and hi some places globular swellings 
caused rupture of the cuticle, the latter being com¬ 
pletely destroyed in 48 hours. During a period of 
seven days it was noted that at fir^t that an increase 
in tensile strength occurred, followed by a decrease 
(after three days), and this decrease was found to 
ooiyespond with an increased number of globular 
swellings. The nitrogen content’ of the cotton 
suffered very little diminution during the experi¬ 
ments, so that the removal of proteins could not be 
effect^ by the action of B. aubtilia ; neither was the 
removal of starch as rapid as by the action of diastase. 
The action of B. meaenteriexta gave similar res Its, 
although the action was less marked. Woo) attacked 
in a similar way soon became rotten, and showed a 
greater affinity for aotd^d basic dyes. w 

^ In the discussion, MraFentecost inquired whether 
hydrogen peroxide w^Hiot be better than sulphur 
dioxide for bleachingS|B preserving gelatin to be 
used for food purpOs^P Would the cause of the 
rotting of garment in the tomb of Tut-ankh- 
Amen be due to the action ol m^ro-oiganiwfnB 1' 


Dr. Frideaux referred to some of the pointo'dealt 
with in Anal}rtioal work, and asked what was the cause 
of the globular swellings in cotton produced by 
B.axtblilia ? Mr. Burford asked as to the fate of 
the bacteria which brought about- deterioration of 
fabrics. Mr. Heyes mentmned that recent researches 
gave results in close agreement with those of Mr. 
Trotman; the action of bacteria on wool was greatly 
increased by alkalinity. Mr. Barber inquired as to 
the best method for sterilising wool and cotton. 

In reply, Mr. Trotman said that hydrogen peroxide 
was not as a preservative or bleaching agent for 
gelatin because sulphur was cheaper, and hydrogen 
peroxide in alkaline solution would hydrolyse the 
gelatin. If used in acid solution the peroxide would 
not bleach, and, further, the gelatin would act es a 
protective colloid, and subsequent decomposition 
of the peroxide with liberation of oxygen would giye 
the gelatin a bubbly appearance. The swelling of 
cotton cuticle was due to the cotton assuming a 
true colloidal condition. Bacteria would grow in a 
medium untU they produced enough toxin to kill. 
The Pa value was an important detei mining factor 
for the type of bacteria which wUl grow in a medium. 
Cotton was best sterilised by boiling, wool by keep¬ 
ing in contact with chloroform. The disint^ation 
of fabrics in the tomb at Luxor was ocrtaiiuy due 
to bacteria, as no actinic light could have gained 
access. 


SOUTH WALES SECTION 

On February 8, at the Technical College, Cardiff, 
Mr. H. W. Webb, M.So., opened a discussion on the 
action of acids on metals, Mr. W. R. Bird being in 
the chair. 

Mr. Webb dealt exclusively with the acids hydro¬ 
chloric, nitric and sulphuric in their action on iron, 
lead and copper. The sources of error in laboratory 
teets were mentioned, points such as the influence 
of impurities in the acids, change in concentration 
of api^ during test, aeration, surface, homogenity 
of metal, etc., being dealt with. The influence of 
arsenic in the sulphuric acid used for pickling, of the 
nitrous acid in, nitric acid, and of acratiop. in the 
solution of coppier in acids, were each discussed. 
Acid attack on metals was shown to be divbible 
into two' classes: (a) Those in which hydrogen 
evolution occurs, and (6) Oxidation reactions. 
Sqlphurio acid belongs apparently to both classes, 
since at low (iemperat res the gas evolved by a solu¬ 
tion of a metal such as iron is mainly hydrogra, 
irrespective of the concentration of the acid, while 
at lugh temperatures the gas is exclusively sulphur 
dioxide. The influence of impurities in lead on the 
rate of attack by sulphxtric acid 'was also treated in 
detail, .and it was shown that small p3rcentages of 
copper {0-1—-0-75 per cent.) increase the resistance 
of the lead at high temperatures, whereas at ordinary 
temperatures pure lead was more resistant than lead 
containmg antimony (hard lead), or regulus. The 
temperature at which gas evolution commences, was 
nqt considered to be the best criterion of .rpte of 
att«<dfo «»nolu4ed by 





m oh.on.iJ md«,^ rf iBdl mM 

discwsion ensued.^tfr. R 

lOT reasling acids, and mentioned sdme erf thn 
^^Itaes connected Witt iroi^silicon E, ^ 
Cle|?» *ive an account erf hfa experience inSiJ^ 
anfmoM for hydioclilo^nrid, 
riraed ^e apportanoe «rf temperaieire in tlifa resnect 
Prof, lawar^, (Swansea) pointed out tint as rem^n 
B addition “a S 

r^istant to .a4*^?’tle?em*iS“3eSfon 

inteorttog work hs 

cSSo^dd^thL*?- “ soluble in hydro- 

described the imprtance of aeration in^e pSg 
of copper-gold al&ys by sulphuric aoid“ 

BIRMINGHAM AND MIDLAND SECTION 

At the mating held at the Univeraitv of Birmmm 
ham on February 21, Mr F R 

(vK^^hairman) bLg LZ 
A New Determination of the S^ific foa^+t 

0 "^"S* \'f'“ w w 

aTt, M oub^r ‘ “■* 

AfteJ^^a^^jt »oo^a as the standard one^ 
:**si;. ~*^- t i-v.ri.biy ,h, 

.xb^taj crSfp:wS°“i«%j“fk’” 

0 - 8 S>i sp^ifio gravities between 0-880 and 

LSe? W tC 

c'S: .So* ™'“ “* *’■' 

^"d pe^nal to eliminate error, experimental 
Mr pL’mT commercial and scientific. 

■ A. Calder said the research foUowed a study 

BjuAVlOIH* Cvf 'I'.Tia 1 * ^ 
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Department. 

^ye ments of the Dumas and Kjekiahi methods of 
v ieS^^ mtrogen were discussed, the Dumas 
pelding a highes- value of 0-1 to 0-2 ner cent fnr 

v^ethoa taking no account of occluded nitrocAn 
-^wjooimt rf ,he pniroiit knowhjge of the 

^ mtaro of -th. oitrogm of cStIu 

mtrogen, cyanogen and in the tS. The amount 

emphasiS 

atm^^eres S 

sS^S“="S 

f.ei^rtrS'foSS </^iz 

™ P^t to . fijJSy S' 

^^Isrr.hi'Sr.Ts.^^oS 

to*ti^^^t the concentration of %drogen owing 

gas^d ^ kH*^*®*^ content ofThe^ 

j gas, but merely preserved the Am 

S‘t£"S tiLTlf'lC 

c.) coke and metXS SX 
remained constant dSing gaii- 

^ high ytohtoVa ^cTtetS? . 


of the h«K3 M research followed a study 

Dmgel IK 

int(>^atm»*l?“’ . ■ •^’ Dw^ter said it would be 

'xoimiS the anunow So^ons, the volwnes 


coal. Esme^ents -Stfc greater than with 

j^TJdSLn*XTX.*°A'’“p;Lk“ 
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pred«ot»n of. ,%■ 
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phSmistry. wbSsitn?' 


CHEMICAi: sbaETY 


Presiding at an ordinary meeting on Thursday, 
February 21, Prol. W. P. Wynne atmounoed, amid 
applause, that the Counoil had awarded the |jong^ 
staff modai to Prof. F. G. Donnan. 

Mr. H. Hunter dealt with the first, and' Prof. 
T. M. Lowry with the remainder, of the papers 
presented at the meeting:— 

Inveatigationfi on the dependence of rotatory^ power on 

chemirol conetilvtion. Part XXII. Simple and 

complex rotatory dispersion. Harold Hunter. 

A FORMAL and graphical analysis of the four possible 
oases of the Drude rotatory dispetsion equation 
with one or two terms reveals the fact that, with 
the methods at present available, the classification 
of rotator\' dispersion into “ simple ’'and " complex ” 
corresponding respectively to a one-term and a 
two-term Drude ^nation, is impracticable. It is 
shown that the method of plotting the reciprocal 
of’the rotatory power against the square of the 
wave length does not dutinguish between simple 
and complex rotatory dispersion, but that it serves 
to differentiate normal from potentially anomalous 
dispersion. A return to this older system of classi¬ 
fication is therefore inevitable. 

It thus follows that some current ideas on the 
chemical significance of rotatory dispersion must 
be considerably modified, and that there is no 
evidence that complexity of dispersion is ever, 
symptomatic of chemical heterogeneity. 

The rotatory'dispersive power of organic compounds. 

Part XI. Seio-octyl alcohol and sec-octyl oxalate. 

T. M. Lowry and E. M. Richards. 

(o) The rotary dispersion of sec.-octyl a coholoan be 
expressed completely by one term of Drude’s 
equation. 

(6) The rotatory dispersion of sec.-octyl oxalate, like 
that of sodium tartrate, a^^oximates closely to 
the inverse square law of Kot, but a two-term 
equation is required to express it accurately. 

The rotatory dispersive potver of organic compounds. 

Part XII. Borncol, 'camphor, and carnphorqvinone. 

Asymmetric atoms and asymmetric molecules. 

J. <). Cutter and T. M. Lowry. 

(a) The rotatory power of a strong solution of 
camphor in benzene has been measured for a series 
of 41 wave-lengths in the visible and ultra-violet 
regions. Shorter series of measurements have been 
made of a more dilute solution in benzene, and of 
solutions in cyclohexane and in acetone. Solutions 
in benzene of borneol and of camphorquinone (for 
a short series of wave-lengths onlyjl b^n 

examined. 

(61 The rotatory dispersion of ci 
derivatives is complicated (i) by 
selective as well as of general absofiS 
the presence of two dissimilar asymmetric carbon 
atoms in camphor and of 2, 3 or 4 in its derivatives, 
(iii) by the tendency of camphor to form molecular 
compounds with the solvesnt, - ' ■ 



an^ its 
inoe of 
(ii) by 


(c) The rdtatdiy po^et of camphor in 

(33‘827 g. per ] fib grams of solution) can, howevw, 
be represented very satisfactorily over a. wdde ratine 
. of wave-lengths, by .the, equation'' 

::.,.2fi‘3w;,:Vv'C 

It is, therefore^ thought Ukely that these two temui 
may actually * express the two oppoeing faotort, 
which give rise to the " complex’’ rotatory dis-^'. 
wrsion of the compound. .The negative tend Ih 
^is ^uation has a smaller dispersion-conetant than ■ 
the positive term; since the rotatioh-oonstant'is. 
also smaller; the resultant rotations are always' ' 
positive. The dispersion is therefore co!npled> but 
n<yi anomalous. ■ . ' . 

(d) The rotatory power of camphmrquinone, ovec'; 

a narrow range of wave-lengths, is; expressed.'by. 
.the'equation ' “ ; 'c-.; ;; 

■ ■, , ■ ■■■■' '13>170;';v''' 

■ V..-; ■■ l“J-~ A*^0‘22fi62 , 

This restricted equation is simple only because the 
rotation is here dominated completely by a strong 
absorption-band at 4830 A.U., the genera] absorption 
of the compound being too remdte to influence .its 
rotatpry power in tluB region. ^ , 

(«) In other cases only empirical equations have 
been deduced. In these, the .various terms of thp 
ideal complete equation are blended into one positive 
and one n^ative term, but it is doubtful whether 
these equations have any tCaJ physical meaning. 

(/) Strong support is given to the view that, in 
studying the rotatory power and rotatory dispersion 
of Comdex compounds containing asymmetric atoms 
it is not-suffioient to consider the dissj-mmetry of 
the' molecule as a whole, since each 'asymmetric 
atom may contribute a separate share to the rotatory 
power of the compound, and a separate term or 
terms to the equations of rotatory dispersion. 

The rotatory dispersive power of organic compounds. 

' Part XIII. Halogen-derivatives of eatnfhor. 

Optical superposition in ihe camphor series. 

J. O. Cutter and H. Burgess. 

(d) Mbasukbments have been made of the rotatory 
dispersion of o- and o'-chlorooamphor, of W- and 
^-bromticamphor and of five icpmerio dibromo- 
camphors. 

(6) In nine oases out of ten, the curves are complex 
but normal, is., the rotation increases progressively 
as the Wave-length diminishes, giving iW to quasi- 
hyperbolic dispersion curves, which do not exhibit 
any obvious anomalies; the dispersion is, hbwever, 
not simple since it cannot be represented by a single 
term of Drude’s equation. ' " 

(c) The dispersion can usually be repreSentod by 
two terms of the Drude equation"but-or 
two cases imaginary values are, obtained - for the 
constants, showing that the dispersions'are of still 
greater complexity, 

(d) In the one case of a'-lMPOii^adt^dr, the 
negative term predominates ovw ^ edsitive term, 
and the - complex disner^Hi \bet^L_ , 
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-T-TT-,. .. . ■ '•-•■•ItT ■■ !■ .H: '. 

M i«^ded M *, pOiag^ratiTPi^ orafdir* operatii^ 
a 0jid a ^o-1»rm eqnatic^: oouJS only be 

»P<!ak«? .that* aKJiouA equationa 

srS! 

mend^ the «i» ofan totnunentrw&ef 

diminution in intensity 
of a beam of 1%M is jjtdasoedv using a selenium cd^ 
against that OToduced by a Oeuttal >e(%e in anotber 
beam frotti’ tte same Source. ; ^ ui anomer 

Mr. J. q. Cutter teid that tife essential difference 
botwTOn simple and oompteat? : dispersions remS 
^ytbe i^es of tbeloctyl alcohol on 
ntbpr eenaphorquinoneon tho 

j although the diffioulty of &tincti&n was 
admitted. Variation of th^ charaStSs of 
photographic Plato was responsible for greater 
Suie^*” Visual method of compar won of 

Mr. L. F. Hewitit Cited the case of the aUphatio 
and aromatic^wcondary alcohols in support of the' 
opinion that there iseome connexion- between the 
dispersive properties Of a compound and its oonstitu* 
tion; he agreed, however, that the distinction between 
simple and comtilex dispersion was frequJnZ 
impossible in practice'.. It was of interest to note 

rmtLn, hydrogen phthalates of 

.rthA seconi^ry aloofipis, the rotation 

Sits. to be reversed in its alkaloidal 

®H8«Cfted that the dispersion of see.- 
octyl alcohol might become obviously complex 'if 

examined in the^ultra-tiolet region, beyond SSOOA., 

ts, k reconciled the position of 

the observed absorption 'band in the s^ctram of 

camphor at 3500 A., With that demanded bv his 
equation at WOO A. 

#ly««. remafbed that the graphioaf 

ICtnod WA.» rAnlA^/wl * 


suspicion which doH not exist in 
sbowing sidMe dispersion 

and more oomple-t^liipei;. 
*5^* Wto qpen to question. The abs^- 
3460 was measured^ 
> F**dat ^o rotatory dispersion was measured' 

■ kJ^® Observation that a solu^^ 

S«nn iw mpto teansparent than a 

tewH wggested that benzehe 


mnti. ; ” inau tne grapmoai 

uiethod^vfas replaced, for exact work, by a more 
c-ftendi^ numertoal test. The diflBoulty of detecting 
imnpnta k* ‘^.R^teion madb up of two positive com- 
l!^,^®"teh^ ^re^y been emtohaafaed, and experience 
I,' .®P^®®d. the/ptoctleaCchfllculty of detection 

the general 

mmnu”-?^ f^tioja botv^njppitieal and chemical 
Ks ‘ ^^lo* dispenrioh' may be ascribed 

iiii.i^ 1 ® ®®®R l^teiric actdhto the presence of two 

.oular swimeBj tr. it-toA a plausible 


^■hbmog^^ty 


.:,^PRJ^PONDE»fqE '■■ - 

LEAD SMELTlWi IN ENGLiWp 
' your iasue of February' 8, Mr; H L 

tea review by me'^of Dr. Smythe% 
' in Nature, etc,” calls 

J? the; small proportion of lead smelted 
S tetol quiSntity 

^^-toatet here. Mr. Terry oonsidCre 
wAt ,my ^temmt to the^^e^ that the “lead 
by smeltiM dobs not exceed one-fifth of 
W® tew a'^htity of m aU purposes,” 

Ig-eatunates r the quantity of English smSt^ 

It is ]^bable that the war and post-war periods 
j®?® represented by the figure® 

quoted by Sfr. ^ny and this was known to me 
Smythe's work, but in view 
®t me fact that these figurps are in every wav 
alrnomal, I considered it proper to utilise the fiaurM 
for 1913: contained in Dr. Smythe’s work, on Mgre 
U ^ where it is shown that in that yearTtoe 
1 !*?®i P«>«l«eed 48,962 metric tons of 

lead, of which 30^00 was obtained from imported 

during that 

beiim 191,400 metno tons. The figures contained 
m th«_ monograph issued by the Mineral Resources 
Comimttee,_ wn^ by T. C. F. Hall, 1921, do not 
sesmusly differ from those of Dr, Smythe. 

•* ^ -n”! te Mr. Terry for his letter because 

It h®lp to focus attention on a question of great 
' national importance, viz., the accelerated rate of 
^®®d mming since 1913, and it 
x te be an open question whether Ehalish 
mining wdl recover or whether this mdustry; vmich 
toe oldest of English indurtries, will entirely 

I fc' discus^g this^^^^^^ the foUowing extract 
the monograph of Mr. HaU is of particular 

_ “ ^ce 1914 the abnormal conditions created by 
the wr have h^a serious effect upon tho mining 
tadurtiy, and difficulties oonneoted^h short^ 

considerably curtail^ 
^ ?fbw the demand created 
Af ^ the increase in the price 

to*^® ®deot of directing attention 



no 
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productive state has prevented aiiy immediate results.:' 
Moreover, it is very doubtful ivliether, so far as 
lead is concerned, any considerable tonna^ are 
available from many of these sources, for mthough 
in some instances increased mining costs combined 
with a fall in the value of the metal were the main 
factors in causing abandonmeurt, it cannot be 
doubted that in others the root cause is to bo found 
in the exhaustion or impoverishment of the deposits.' 
With respect to financial burdens, reference may be 
made to the heavy pump^ char^ and to the 
difBculties of transport with which many mines 
had to contend. With regard to the former, atten¬ 
tion is now being directed to the driving of deep 
adits in order to offeot efficient and cheaper drainage, 
and such schemes are under construction or con¬ 
sideration in Shropshire, Flintshire and Leadhills. 
The latter difficulty may bo met by means of aerial 
rc^ways, as has been done in Shropshire.”—I am. 
Sir, etc., C. A. Klein 

Brimsdown, Middlesex 
Feb. 20, 1924 

THE FEDERAL COUNCIL 

Sm,—I have read with interest your recent appeals 
for funds on Ik halt of the Federal Council. I am 
reminded of childhood days when I was requested 
by a larger and more knowing boy for pence to aid 
in scndmg missionaries to Central Africa. As a 
very ordinary chemist, the territory of Uganda and 
the reality of the Federal Council appear equally 
vague to me. You ask for funds, so you give the 
right to ask : What is the Federal Council 1 What 
does it do with its funds when it gets them ? Who are 
its members, and how are they elected ?. It certainly 
may be a very able body, but its methods seem like 
those of ccrtam Hush Committees that flourished in 
'Whitehall during the late and, it would seem, for- 
Mtten, war. If one were presented with a full and 
definite statement as to the comxKJsition and activi¬ 
ties of this mysterious body, one’s purse strings 
might bo loosened. At present it seems to be run 
by a Small cliqi e who carefully conceal from the 

f eneral public what the Federal Council does.— 
am, Sir, etc., J. V. M. 


PATENTS 

Sir,- —I notice in your issue of January 2.5, 1924, 
a letter from a Limited Liability Company offering 
professional services in connexion with the obtaining 
of Patents and the registering of Trade Marks in 
Bussia. 

The facts referred to in this communication are, 
of course, well known in the profession, but it may be 
that your readers are not aware of the fact that 


FeUov's of the Chautep 
who are subject tpli 
of that Institute, ari 
Advertising ‘‘booi 
in question are discouifa] 
cally all the professioni 
matron itself may have been of interest to siSaqe of 
your readers, yet as the Society which publishes your 



to of Patent Agents, 
prqfessional conduct 
d td’kolicit business, 
fe kind iafvthe letter 
prohibited*^ practi- 
d although {Hq infor- 


Jdurxal is composed very hir^y of protes^ots^ 
men, 1 am su'iprised that you would have seen fit 
to publish: it in such a form. Can it be tlyit the 
Editorial vigplance was tenaporarily relaxed at thd 
request of the Advertisement Manager ? P^sh. 
the thought I: 

I enclose my oard, bqt not for publication.n-I am. 
Sir, etc., : ■ ' : , ■ . , 

:,CHABraBm>'pAoiSNT. A&bijt.'. ; 
[NoTB.-r-The Editm'Uil vigilance is hev^ relaxed; 
the letier referred to wOs published because we. 
thought the information in , it, would-be. of in^rest 
to some of our , readers.—Ep. 0. <£-• /.] , ; 

.THE EPILATION OP SKINS 

Sm,—^Dr. H. C. Boss is to be congratulated upon 
the isolation and study of saproprotease, as de-- 
scribed in his paper on “The Epilation of Skins,” 
published in your issue of January 18, and I am 
sure that all chemists will rejoice that a medical 
man has made observations of such technioal imr, 
portance. It is aU the more strange, therefore, that 
m some of his statements regarding matters which 
verge more toward the purely medical, that Dr. 
Boss has mode some errors wluch I think must be 
pointed out lest they pass into current belief. 

In the first place. Dr. Boss says: “ The ancient 
Egyptians were the greatest of all embalmers. 
...” As scientific advisor to the National Selected 
Morticians I have had occasion to look up the 
Egyptian methods and compare them with those 
u^ by modem embalmers; and while everyone 
must marvel at the astounding skill and knowledge 
of these ancient people even over 6000 years ago, 
and realise that the submergence of their civilisation 
by Aryan inroads probably set the w'orld’s civilisation 
back many centuries, nevertheless rto embaliqer in 
any modem civilised community could possibly 
succeed with the methods they used. 

Both Herodotus and Diodorus give accounts of 
the methods used by the Egyptian embalmers, and 
while these differ somewhat, it seems evident that 
there were several grades of embalming, that the 
process took much time (about 1-3 months), that 
it was very expensive, and that it would be forbidden 
by the local board of health in any community where 
one might attempt to practice it to-day. The body 
or face of the deceased was not shown to the family, 
but the mummy was swathed in bandages, dimchw 
in perfumes, and hidden in.. a numlror of nested 
oases, on the outside of which were painted or 
carved pictures of the occupant. Besides, it was 
the extremely dry air of Egypt that was a great 
aid to results, as Egyptologists well know, 

The better modem embalmer does kis work 
quickly, at a smaU cost, and in a sanitary manner, 
and it is no discredit to the Egyptians that his 
work is vastly superior. The statement that the 
ancient Egyptians were the greatest of all mbalmera 
is an error 4hat should not be perpetuated, and 
that does not become true by repetitioo. 

After properly pointing out the distinction between 
somatic and cellular death. Dr. Boss ipakes the 
following remarkable statement: “The Bt:ent 
that happmis after mi anlnml 





Kv^body knows that wh^ 
a a^mal it: olote and sb stops 
bleeding. But when an anjiba! d^^ the cbagula- 
tm IS awJ aiuvertd jhnjughout thh^^b^^ 
system .bbod vess^y gej^ral coagulatioi^ 
n^bnites. The hlthw^ ftuid 
blood u^ohanged mto 4;'Am; stfbgy maw^^ 
from wh]^ a s|mw-<o(^ired fium exudes^ balled 

'^easels, the fomer taipplb body of the 
becomes stiif^^a figid' co^J a condition 

known as mortis ” '■''- 

The err^ here must be patent to everyone who 
.experience , with these^ matters, 
and wpecially ^bntehers and to einbalmers and 
*" " Clbiical HematoloK?” 

pr. Jolm Oi-Da Cwte says: “ In normal bloo^4 
formatiOT of the fibrin network becomes apparent 
wi^m two or three minutes a^r eaipoaure to tL oiV 
and the 18 completed Within seven or eight 
minute (the italics are mine). Perhaps Dr, Jfess 
was thmkhig of shed blood. Then the time 6f^ 
TO^lation IS very variable, being rapid in some 
leases (chlorosis, pneumonia, scarlet fever), and 
slow or inhibited in others (hemophilia, janndice 
pormcious amenua, yellow fever) But this 4' 
refers to shed or extra-vascular blood. Within the 
body the coagulation is usually long delayed, the 
actual time do^nding on many factors, but generally 
ninmng into houra. * 

Now Mto rigor mortis, a consideration of the 
facto forth m such an authority as “Chemical 

®*deon WeUs, will show 
that the Uiattor is not quite as simple as has been 
assumed by Dr. Ross. Rigor mortis is caused by 
a lasting contraction of the muscles, ii hich becomi 
stifl and h^er than m life, lose elasticity, and 
exhibit a turbid whitish appearance. Its onset 
and duration are both extremely yariable, being 
kaston^ by heat and exercise prior to death, and 

ofa^te abdominal aorta 

of a live rabbit wjU produce it, as will also certain 
poisons (quimne. monobromacetio acid), but renewing 
the circulation or perfusing with salt solution wiU 
may delay or prevent it. Con- 
sidcration ^ the work of HaUiburton, von Fttrth, 
Mangold, Krogh and others indicate that the 
coagulation of the blood itself has little to do with 
k tl; ^obably one of the main factors 

w the fonnation of lactio or some other acid which 
nttucnoes the tuwdity of the muscle colloids and 
IS not swept out because the circulation has stopp^. 

....A facts mentioned on p. 68 remind 

one of the phenomenon called “skin-slip,” and 
open up mtereating possibilities as to the existence , 

/I, 1 ^ well as baoterial processes in the 

<ie:«i body.—Youra, etc., 

Wow York Jebome Alexander 

Peb. 8, 1924 
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scientific corr^pondent of 
P®P®‘’ seriously, 
should use the word 
^p^tion instead of the usual word “ depilation”' 
®°“mon use. He speaks as though hte 
him in a class apart from 
- that chemists 

: 

Dr^ROTS’s theory is very wonderful, and his 
temerity is great, seeing that he had no knowledge 
® superficial one gained bv a fw 
^Wths work in a modem lannery, and With this 
equipment he sets up his knowledge against that 
of men who have spent their lives at the work. 

Dr Ross rays (p. 68) “ in medicine little is known 
ateut un-ha^g.t I^agree with this if his article 
represents the state of medical knowledge. 

He also state that “ Thrombin is a proteockstic 
enzme, Mting^ in a similar manner to ‘rapro- 

name for bacterial 
tryp^), and, that sapro-protoase ’ becomes 
one hun^ tim^ more active in the presence of 
’ * ®il 1- hTeither of these statements is true. I used 
to twueve old limes contained considerable 
quantities of enzymes derived from bacteria, but 
when these, were looked for, they were not found 
,to be present. M & matter of fact, old limes contain 
extremely small quantities of enzymes. I have 
examined hundreds of samples of old limes, and if 
Kosss statements were correct, it would l^ve 
been quite easy to demonstrate the presence of these 
powerful enzymes. It is to be noted that Dr. Roes 
imo^o^¥ ®n fiming (J.S.L.T.G., 

Control,” issued 

(J.8.CJ., 1916, 686), m which it is shown that 
ammonia and sulphur compounds derived from the 
ttair alone by chemical action are sufiScient to unhair • 
ara also the rroent paper on the “ Bacteria in Lime 
^quora, ^ by L. Collett, (J.8.L.T.C., 1923, 418.)- 
lours, etc-j 

m Joseph T. Wood 

Turney Brothers, Ltd., 

Trent Bridge Leather Works, Nottingham 
February 22, 1924 , 


• f 1 ?i I^^kis's paper on the 

W not y^e to 


Dr. Jwques Lwb, head of the Division of Physio- 
Ic»y m the Rockefeller Institute for Medical Research 
who died m Iformuda recently, had an inter’ 
national reputation as a phystologist. His work 
covered a wide rai^ being relatedlargely to the 
uiter-relatum of nervous action with chemical 
reactiOM. He dW much to show that chemical 
oonoeptens can be applied to explain the peculiar 
41.^ Lt®**- of colloid materials, and tout- 

“ comparable with that of 
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BAYER 20S AND FOUIU«BAU 306 

(From fe Corrarpondont) ■ 

Some years since the Bayer Company pi^uoe^ 
a Synthetic material ■which appeared to be remarkably 
efiBcicnt as a cure for sleepmg sickness; this was 
called Bayer 20/5; the compcsitioh and ccnstitntlcm 
of this new remedy were kept secret beeanse it 
appeared that the substance is the key to tropical 
jwica and that the German Go'vemmeht must 

be required to safeguard this discovery for Germany; 
its value is such that any privilege of a share in it 
granted to other nations must be made conditional 
upen—tha- restoratiott to Germany of' her oedonial 
Empire.” 

It was indicated at the time (tliis JoUm.. 1922,41,' 
368 r) that it was only iwssible to hide the identity 
of Bayer 205 because of the non-existence in this 
country of an effieient co-operation between the 
organic chemists and the Medical Research Councils. 

In the Amiual Report of this Society for 1921 
(Vol. VI., p. 637) Dr. H. King stated that Bayer 206 
app^red to belong to the group of ureas formed' 
by the action of carbonyl chloride on the correspond¬ 
ing amino-derivative of the substance produced by 
the introduction, tiyice, of p-nitrobenioyl chloride ^ 
into H-acid. This is now confirmed by Eoumeaiil 
and his co-workers ■nho announce in the Gowpfea 
Bendua dated February 11, 1924, that Foumeatf 
309 seems to be identical with Bayer 206. The 
compound prepared by Foumeau is a symmetrical" 
urea of meta-amino-benzoyl-meta-amino-paremethyl. 
benao\I-l-naphthylaffiine.4.6.8-trisulphonate of sod¬ 
ium ; the constitution of which certainly resembles 
the formula suggested by Dr. King. M. Foumeau 
and his associates are to be congratulated on their 
success and thanks are also due to Dr. King, who, 
your readers will rAember, is in charge of the Depart- 
ment of Biocheiffistry and Pharmacology in the 
National Institute for Medical Research at Hamp¬ 
stead. ■ 

♦ * * 

Ifr. P. S. Siivnatt, M.B.E., M.So.Tech., has resigned 
his lectureship in fuels in Manchester University to 
^e up the post of Assistant Director of the iFuel 
Research Board. < • ' 

Mr. A. Chaston Chapman, F.R.S-, who is retiring 
from the presidency of the Institute of Chemistry 
w to be succeed^ by Prof. G. G. Henderson, 
^gius Professor of Chemistry in the University of 
-Glasgow. 

Ih. C. K. Ingold, lecturer in organic chemistry 
in the Impenal College of Science and Technology 
^ been appointelJ^ professor of organic chemistry 


uSe, mtobri^ oi 'the suggibwli nrim, 
^baaed (W; 1^ from pro-s^Wit-Biioh 

contain, dh an total 

area Under fsugmtsane ia Brftish Lidia, e^atel tiiati 
the aMftgdam ie 2,8jB2,000 a«^ w 
ecres last yeaP/^^ does tiot 

udm ,inf(^atioh^^ U^ ttSt f<^hpdmmgi;’’*Tlie 
Peld (again excludi^ Mysore) Is wfcLlla^ at 
^^,000 ttms, aat agaSiisl '3,(144,(WO 
These ^matea show an Ihereaw of .7 ^ bent, in; 
area, apd ot & per 'centi' .id",: j^ld; compared with' 
vI922-23.- The condition of the orOb -is' reported-to 'hO 
-" ’ -(/ltd, Tt. J., Feb: 7, 1^,) 


in the University‘of Li 
on the r^jrement of “ 
IngoW.. .^ujmrr 
Ciieaiicai ' vOQIPI^e .. 
the author of'nuiuer 
iherism and other 
oiganio compounds. 


from October I next, 
B. Cohen, F.R.8. Dr. 
raluabie work for the 
durii^ the war, is 
srs dealing with tauto- 
i of the structure of 


' ' ^ FRAt^ 

MeflOhi^ ta'ito ^ ^ 

. . "The ;^Miitiqn of Erench metallurgy at the begimn 
9f i,,J924.i Shows much improvement, ' Tho - a'yerbKD 
monthly production of ca^ Iron, and Soel ^ 1^3 
■; Wa8 43,490 and 39O,C!()0 tons respectively, wherbaa 
the respective figures for I9S3, moiudfaig the. prbr 
duction of Lorraine, are below (hese a'veragea by 
0^7 $9,000 t. for cast men and 4t%CC0 t. for. steel. 
The number of blast furnace, ob’ght has decreased 
from 166 in January, 1923, to 126 m January, I®24, 
the total number of blast fuinooes beiig 319. The 
production of cast iron was 620,700^, in 1913 
6.128,608 t, in 1022 and 6,299,686 t. in 1023. Steei 
production which was 4,687,000 t. in: 1913 became 
4,471,278 t. in 1922 and 4,976,869 t, in 1923. In 
Lorraine, the production in 1923 was 1,867,164 t. of 
cast iron and 1,676,059 t. of steel. Considering the 
productioii of 864,6561. of cast iron and 626,6091. of 
steel in December 1923, the annual produotkib could 
amount to 6,800,000 t. of oast iron and 6^,000 t. 
of steel, an attainable output as it ^pbrresponds 
.only to the utilisation of 119 blast furnaces, 61 bSng 
in working order but held in Kierve/and 43 under 
construetion or repair. Exports, tpfeUed 692,086 t. 
Of eeet iron and 1,847,238 t. of'pah and stebl com¬ 
pared with imports of 63,641-t. (rf oast and 
663,876 t, of . iron and steel. ■ ; , > . > 

Pro4a«ttpn of P«(a»h and Salt in December, 1923 -.kS’: 

During 1923, the French production ai potash 
totalled 1,338,3.33 tons, equivtdent to 27,741 t. of 
^O. The output of salt increased sli^tly • from 
1768 t. to 102,899 t. : 

GENEjRAL 

Nitrate Pesidon ; 

According, to the Manebesfer Q^tianU^jil^ mtrato. 
posittoh ja improving, fm- at the sale lipt by 
theAssociation of Nitrate Prodtioexs,'4htiwoafhi^ 
were received for 329,000 tons, t^IOs/Sdi |^(» kg. 
for 96 per cent, and 208. per lOO te li^^ 96-1 
per cent, nitrate. Only 2(W,()to t. r wiaa 
however, blit aimther 50,0001 hip f«>r 

„ itt ^ Jj^ 
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«n e;^oeSHit Moonut 
ute ft^ct (iutilldtion of ethereal oils follows) hv 
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“*“ ?™**W ”ll> « bi^i® 
apparatus emdd^ 
^^ation <«i th> lar^ scab^ 
H .W«* i-eonaider&le number of 
ie laboratory are 


to a cbiwldera^a^.)]i^i 
as yaporisat^^aiid 


a :;r.v:^ero fc fl^y a tabfe <a bofl&itpofate of detnenb. 


iwme 48 piSea. / 

^tM0o> vanour nraamirm'-'.ii a hnic^v ft.ii jti^'rL-x!...' . fh®re 


)a.l*A.fiia «fA’» ^ 


j V tit*'- • owwoi 

and Wiling pdnte.^odatioai aD^'^h^t'liS^^ muswation of Zavraski’e weH- 

of va^rwati^ vapodr *?<«• detewnining the odmpoaitioti 

solids plia«0» of a 

important ,>methdd* of dSS^ihe^S^, ' -' app««r in the 


pressiires and 
then yefy fp 


'«ita^ I. tuuBwaiions aro otoar 

:'' ■“ ; iSYway'-ypniro 


.,'■ ‘*‘w, rdiuyvir 

ion ' i- ^®*tP’l»id^'anfl ahottt 1 

160 P*^ ,^^upied '^Satwia 

pr^um at teniptMhrtta^i^ana: .^’ 

of nearly, h^* 

dr^ suhste^s, bibHogrfNfltud i^^ 

V |o«VBY or Eobbeb ' Chbmiothy. J?y 

temperature andh^^ure p- '%-®*®f®«P^^^«^ H. A. WranisLMAim. 


of; calotmting boil 
' »d Youiur and of 


. by ^e rules <d 
Ilhring aie explained. 


|i but that the vatwur n^iire »!f«-wwo «, mus volume is li 

liquids^tffit a^to Ste ^ ‘te scope, 


C. ‘ BudbobJ) 

, ^B6. -Neu 

€o,, lm., 1923. Price |7.0. 

The long spb-title to this volume is liaUe to 

fmr,. as 


methoi 
It is ^ 

»tete tt an explanation 

lo^ large nuihb^f l^uids. ^ 

The properties of naixtur^. motudinff ruiira af nivn ; m I^perties of Rubber, 

miscible liquidB, are dealt with in ^ef^nd —* -j > Botany. Diseases of Rubber 

the book.' As might be Rubber* hare been omitted, 1 ^ 

steam distillation !»• rwy fnl^S^Ll ably treate^airf ' i«^th them have been Included'^y 

them is an interesting d4ustibn^thrvex^a?M^^^^ te moleoulai 

as to the relative effldeaoy of s^in*^Smat1n?^n^ agemg. acc^rators or similar aubieote. 

plain distillation ilndeS^ find that the introducti^ 

A few pages are devoted to a oraati^ation of the the pr^ent status of ru;^ 

solubdity of lupins to Uquids imr^SuoIuW ^ tw^ articles, the one by 

temperatures, atid'tiimi toUows a detailed deanvTniinn tr V - ?• on Organic Accelerators of 

of the measireme^of torva^‘'l&S^^ tiSVulcanis^ 
hoilmg points, bfmixtu^ imd of^ oot^S™ by Dr.-Wv J. KeUy. Both of these artii^es, 

the liquid and vapour phases of a Bohitien ®ritio^^ eireellent as r««mrd8 


•••. Ui 

been overlooked. i •—r . xu» euryw" 

.■fXiz. Sit"’ 
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234 ^ 'CalBitoSi®^ 


condensations of data. In other words, it is not 
sdught to mako a refer^oe to the origiha} publioation 
unnecessary. A valuable feature of the references 
is tluit these are not confined to the original (fre¬ 
quently' more or less inaccessible) but embrace 
abstracts, discussions- and the lUte contained in 
technical dr trade journals and in books. (The first 
edition of a work of a more or less enoyolopsedic 
nature must necessarily contain a number of imper¬ 
fections and omissions, and the authors, eonsoious 
of this, ask readers to make note of such errors for 
the benefit of future editions. It is evident that the 
preparation of Messrs. Bedford and Winkelmann’s 
volume has involved an immense amount of patient 
and critical labour, and it should prove a boon to 
all of those who are in any way seriously interested 
in'the chemistry or technology of rubber. 

Bbiuf Schidbowitz 


PARLIAMENTARY NEWS 

HOUSE OF COMMONS 


on the aggregate capital amount nf . the hwhii'^e 
principal or Interest ofeiwhich; may be maii^teiid 
thereunder i and (2) by extending to March 31,1823,. 
the period Within which guarantees may be gjiymj; 
imder the Trade I'acilitios Act, 1821. 

White Lead, In Paint V . : 

In reply to Mr. O. White, ijr. Shaw said that the 
question of sahotioning the Convention on the Use 
al white lead in paint was under consideration by 
the Government, and the decision would be ahnounoed 
as soon as practicable.—(Feb. 14.) 

Ar^to-Persiah Oil Co. 

Replying to various questions, Mr. Siowden said 
that the (ftvemraent had no intention of re-cbnaid«r- 
ing the decision not to sell the shares in the Anglq- 
P^ian 00 Co., as it would not have been in the 
national interest to part with them to a oomblhe, 
especially as Naval interests, for whioh the original 
investment in an independent oil company was made, 
would have been seriously prejudiced.-—(Feb. 14;) 


The Proposed British and flerman Dyesluiis Azreement 

Replying to Mr. Turner, Mr. Webb stated that 
proposals for an arrangement have been for some 
time under discussion between the British Dyestuffs 
Corporation and the Interessen-Gemeinsch^. As 
the Board of Trade was not a party to these negotia¬ 
tions, and as the discussions had not terminated, 
no conclusions had been laid before the Board, but 
should a draft agreement be submitted, it would 
require the serious consideration of the Government, 
and the question of making a statement to the House 
would be considered without delay.—(Fob. 15.) 
Mr. Webb said, in reply to Mr. Waddin^n, that 
he was aware that the appointments of a limited 
number of resewth chmuists had been terminated: 
■within the past three months, owing to a re-organisa¬ 
tion of the research work of the Corporation. With 
regard to Mr. Waddington’s statement that the 
Corporation has hitherto refused to appoint to the 
directorate persons with technical and scientific 
knowledge of dyestuffs manufacture, he understood 
that an invitation to join the Board of the Corporation 
was now under consideration by a distinguished 
scientist.—(Feb. 19.) 

Ammonium Suipbale (Suppilea) 

Answering Mr. F. Martin, Mr. Buxton said that he 
was aware that in some districts the supply of am¬ 
monium sulphate for immediate delivery m the spring 
of last year was jiot large. He was that the 

supplies available this year would but 

said that the matter would bo kept unc^|^Hn^.tion. 

Trade Facilities (Money) • ■!? * 

At the Committee of the whole House, under 
Standing Order No. 71 a, the motion was proposed: 
That it is expedient to amend the Trade Facilities 
Acts, 1921 and 1922, (1) by increasing from fifty 
million pounds to sijety-five million poumfs the limn 


Microscope Stains 

Mr. Graham, in r^ly to Mr. Keens, said tlxat 
bottles oqntaining stains for use in miorosodpio work, 
which “ necessaitiy have to be imported from Ger¬ 
many,” may be delivered to the various research 
departments of hospitals and other laboratories 
without being opened by the Department of Customs 
and E&ise, provided it was indicated in the Customs 
entiy that the alcoholic strength was ^t to be tested, 
and the appropriate duty was paid.—(Feb. 14.) 

. Oyestufls 

Answering Mr, Waddington, Mr. Alexander said 
that the, quantity of coal-tar dyestuffs of United 
Kingdom manufacture exported during 1913 was 
60,733 cwt., valued at J^6,109, an average of 
£3 78. led. per cwt. The exports in 1923 amounted 
to 126,187 cwt., valued at £1,031,903, or an averse 
of £8 3s. 7d. per cwt.—(Feb. 14.) 

Qermait Reparation (Recovery) Act. ^ 

Mr. Graham, answering Mr. Hani^iworth, said that 
the negotiations with represen^llves of the German 
Government On the subject ^^he Reparation Ro- 
oovery Act had resulted in m agreement to reduce 
the rate of the levy from cent, to 6 per cent., 

in respect of goods import^pn or after February 26. 
In order to guarantee thaMo part of the levy shall 
be charged to British imp^ters, the German Govern¬ 
ment h^ agreed to arrihge for the compensation 
of the German exporters at a later date, and to make 
it a punishable offence to charge any part of theT8v>’ 
to the British importer. Customs receipts in respwt 
of all goods imported prior to February 26 (».*.> those 
at the rate of 26 per omit.) would be reimburned by the 
German Government in Gold Bonds. Further details 
in regard to these Gold Bonds would be pubbsheil 
in the nbxt issue of the Roonf of Trad* dfininiai-— 

^,(Feb.26.),.-'.V ■ 
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JMEfH d»$S<toilS * SOTO. LTP^ 

to £331.269 for tjie year endec! Noyember 30, 1923 
^ ■ appropriated a« foflotre :--£20,000 to 

cent. eid». prefy sharee;. 

.too.OtO pn tire 6J per centi onln. nref ahamn' 

" 4: :cum.*gi. :s i 

and £1(K>,0W on .Ihe ordimry Uiares at the rate of 
10 per eont. "t® carry-forward totals £3769, 
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Virii^AM tt^AdE & SOTO» l.tl>». 


NovimW' 30 

Iff Pro^'lwg for all charges, a c^ = 

- £22,d00 b au3d ; 

for, diyidMi^ on 'dto 6 per cent, first cumulative 
pre^)^^^ies,, £48,m for the 6i per cent, cnmni' 
latmpr^g^e shares, and for the ordinary' 

ehg^at S» per cent., leaving to be carried 


BRADFOWX DYERS’ ASSOCIATION, LTO. 

, makiM sundry deductions, tradinit nrofitB 
ms the net profits £7^,227, 

^8,369 bemg brought forward. It, is protxised 
to brmg the re^e to £l,126,CCO by adding £126^. 
to pay a final dividend on the oidinarf shares of 
4s. per share, making Bb. (26 per cent.) p^r share for 
the year and to carry forward £473,477. 

LANTARO NITRATE CO., LTD. 

An interim dividend is declared of 5 per cent. 
(.78. per share) for 1924. No dividend has Seen paid 

capital was increased in 1923 to 
14,OW,OTO bonus was given of 3 new shares 


BORAX 


jlidated, ltd. 


At the amual meet^Ki February 19, the chair- 
inan Lord Chichester,^that the fipancial position 
of tho company Vras strong. Second mortgage 
debenture stock amounting to £297,784 had be^ 
issued to provide money tor increasing the manu- 
fao umg capacity of the company. A compromise 

Jo GoveLnent, 

so that stopments from the Turidsh mines would 

wcounts were passed. The net 
r ^ £442,763 (f417,9CO 

capital of £2,550,000, 
^ £1.916.460, and reserves 
11,063,131. To commemorate the completion 
o! -o years of activity, holders of deferred orWary 

to r^eive a bonus of 2f per cent, in addition 

to a dividend of 12J per cent. 

UNITED ALKAU CO., LTD, 

is a^unoed of 6 per cent, less tax 
10 per cent, for 
luHt r £96^060 to be .'carried forward. Ihe 

livldonff *»22, and the total 

■iiri v 4or that period was 10 per cent, and the 

Wd requiring f3C0,GOO 

(listributod io ««dbl»iT sli^ 


•'v, V?/'; v'^REPORT . 

RBPOBir ON TH^ Economic and FinaNciai. Con- 
DTTI^S IN ECtTADOB, DATED Se1>TEMBEH, 1923. 
£U R. C. MicrtEtL, Chargi d'Affaires, Qvito. 
department of Overseas Trade. Pv. 23 HM 
Stationery Office, I92i. Price U. ' ' 

4he publication of the last report on Ecuador 
W- Chem. andJnd., 1923,362) the economic situation 
of thewmtry hM gone from bad to woree. Excessive 
toports have led to a serious state of affairs and the 
O^mment has appealed to the country to develop 
further its natural resources. It is hoped to find 
foreign capital to aid this developmkt. These 
^®'® without respect of 

became very 

mfncult to obtam the necessary drafts owing to 
Government control of the exchange. The market 
IS most unhealthy and British exporters reedving 
orders from Ecuinior are ad^sed to stipulate cash 
remittances to accompany orders. Imports in 1921 
valued at Sp,^6,]83 (£1=.10 sucres at par. 
but about 26 now). Of this total the United StLe 
supplied 38 per cent, and Great Britain 30 per cent. 
Ihe prmoipal items were textiles. 26% ; foodstuffs, 

’ 10%; machineiy, etc., 9% ; 

cl<rtIiin^ 6®/o ; minerals, etc., 6«/o ; dinigs, 4®/,. 

amounted to 8/33,968,899, the 
principal items being cocoa, representing 60®A ■ 
ivOTy nuts, 13®/„; and coffee, 9®/o ^ 

,Jin “anufacturing industries of tho country are 
small. There is a cement factory which, if it proves 
successful, will save the country some half-millimi 
sucres ^ present annually for imported cement. The 
mam article produced in the country is cocoa, and 
the poor crops gathered in the last tow years have 
been the cause of the exchange trouble, lie 
decease m output seems likely to continue. 

Ihe country is not rich in available mineral 
^ Ot gold 

and l 'valued at S/4t^0 

fmmH re8]^tively were exported. OU is 

found in parts of the country; for the six months 
ending June 1923. ths average monthly output 
of m.kerosene and 6872 gal. 

thrifts**'t ® “ ®®“® par*'® 

ant^acite are reported in the province 

ff of the eriste^e 

of other mineral dtnxisits, such as maniranese 

ttansport difl&iulties 
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. MARleET^■ 'REI»ORr^^ 

Hii> MwkM Itaport (■ oompil^ fc>ati tpeoial StifMiaBUpa 
Noeived 'ftom <Ci^ Mwnfaottiim cotkoatua^ . i' 
Onlw ot/urwue'ttatei Ilia jinw guctticl ^ 

tuaniuia* tut and itoM at •tUtn’^ 


OeNBRAb HEAVY CHEMICALS ' 

3lie dMnsnd for hea^ plwniioak is VFel] sustobied, jnit 
there are no iundamsntal ohaoges fo pi&aM Id fopart.. 

Aoetto Ari d , W% tat Hai - . -r-SSf^ ton, Ytdr in^ujiy^ 


‘OMpthun Buiphide 
tilkcbod Bisuiphide 

Oerbpnt Bldok. a 


W- 


A^ .Hydroehiorio 


Apld Nitric 80" Tw. 


' Acid Sulpboiio 


Ammonia Alkali 


Bleaching Powder 

Bisulphite of Lirae 
Borax, Ooouneroial- 
Orystol.. 

Powder 


Oaloiiim Chloride 
Potash Caustio .. 
Potass, Bichromate 
Potass. Chlorate .. 
Salammoniac 
Balt Coke ^. 
Soda Caustic 76% 

Soda Crystals 


3s. 3d.-r4a -per ■qaij>di;'d^;y”'aa.V'- 
cording to purity, Mdntgtli otcd ^ 
locality,;-'^ 

£^l tOar-^7 per . tOT makers/ 
works aoocdding to district and 
quality. ' 

Average Nation^' prices |t.d.r.? 
makers’ worksi with slight varia* 
tions up and down'owing to* 
local considerations i' 140" Tw., 

Crude Acid, 60e. per ton. 189* ■. 

^ Aree^al,^l^ pCT^^ .. ' 

168° Tw., Non^arSenical, *6 16s. : i j 

per ton. ’ VermiHon, pale or doOp 

£8 16s. per ton, spot, delivery. : Sulphide . . 

General export demand goo^ ' ; 
partioulorly from the Continent. 

Spot £11 d/d. j Contract £10 d/d. 

4.ton lots. , 

£7 per ton, packages extra, 


. Qst'hdh Tqtrafibloride 
./(%topcddm Oid^ 

’ &dla^h4ar Suhsritotes, 

: 'and IJark. 

,-,l^lihp Bli^k':''■' 
lesid S^osulpbite ,. 
■'dythopone - 

Ilinew Rubbw • “ Bub- 
/ ■prmi-- ,, 
:8ii4>httr 


YoUOtri l«:.m 

£84i-^9;-l<!Ni,-'';psr- tM)t.aoot^ 

; 'tOritoaptliy,'" - 

.iiW5^;:'cb«»t|uuO. Wtr;:b'i!i'.e*paiBl 

j’, ;or '.three ~oa«ai:,'lots ■' ma' ■oak; 

-..bbOght at.9|dl. psr. lb.'Mt vha 
: diieca'fn^rOvnV.fo 

'- : Mty'^" tto' pridt' is.. ^ahOpdt 

.per IBf^ALI-, 
£64.p«r,,t^,':dit^BA,'tw^ 
U.3d,'»Br lb-■ 
'6d.^7drper"ib..'/ 

;incita'sM cost bf'irape;sb^^ 
'Good demand..'" ". 
tOi, per:awt.,..barc^ lrok;«'^-'S 
7|d. per 11^. ., - 

£28 I'Oe. person.' ”= ' ■ ';i ’,;j,j. 


. . s"s.: 'tv. 

tes 

j ; inori 
' t. XSoct 


£16 10s. per ton ||,p,r, lL(;mdont,: 
£10—^£18, pw toh, laocordiaff • 
quality,. .i." *:, ■ 

as. W. per ,1b.;• ■' 
3a 4d.—3a 6d, per lb. - 
7^.—la. 8d. per lb;y aaaordhsg t 
'quality.; 


£86 per ton. ;; 

£28 per ton. * 

(Packed in 2-owt. bags, carriage 
paid any station in Great 
Britain.) 

£6 I7s. Bd. per ton d/d. 

£30—£33 per ton. 

61d. per lb. 

8d,—3|d. per lb,' 

£32 per ton d/d. 

£4 10s. per ton d/d. 

£17—VlO lOa per ton, according 
to quality. 

£6 6a—£6 lOe. per ton ex railway 
depots or porta 

£24 per ton. , 

£10 10a per tpn carr. paid. In ; 


WOOD distillation PROOU.CTS ' 

All acetates command a good trade and there appears 

- more heathy! prospect in the charcoal mar^t. ,/ 

- Acetate of Uui^ 

.,jBcown. >V .. .. £T4 16a per ten d/d. Daman 

■ ... active. ■ ., ■ - 

: Grey . . .. £28 per ton. 

Liquor .. .. .. 9d. per gall 32“ Tw. 

Charcoal .. .. .. £7 6a—£9 per ten, aooording t 

. - grade and locality. Uarfcetquiei 

Iron Liqnor . .. .. ■ Is. Td. per galL 32"Tw. * 

la 2d. „ ,, 29*fw. 

X lOd.—la per gall. 14/16’Tw." 

,. 2a Td. per gall, tJmraflnad.; 


Bed Liqner 
Wooit Creosote . 
Wood Naphtha— 
Miscible . 


Sod. Acetate 97/98% .. 

Sod. Bicurhonate ., 

Sod. Bisulphite Powder 

£19—£20 tOs. per ton according to 
quantity, f.o.b., l-owt. iron 
drams included. 

3d. per lb. 

£13 6s,—-£13 10s. per ton ex 
Liverpool. Nomiiiai. ' 

£27 por ton d/d. 

Sod. Sulphide cone. 80/65 About £16 per ton. 

Sod. Sulphite, Pea Oryst. £16 per ton f.o.r. London, l^)wt. 

kegs included 


Sod. Chlorate ... 

Sod. Nitrate refd. 96% , 

Sod. Nitrite, 100%baais.. 


RUBBER CHEMIC; 
Antimony sulphide .. Expected 


Golden .. 
'Orimaon 



|we m sympathy 
foetal. 


with the Cl 
6|d.-—le. 3d. pdfib., according to 
quality. 

^ Sd.rrle, 6d. per lb., according 

,;.K, 


Solvent 
W ood Tar 

Brown Sugar of Lead 

Acid Carbolic— 
Crystals 

Crude eO’s 

OradeSO’s'' 

Acid Oroaylio, 97/99 

Polo »6% 

' Dark .. 

Anthracene l*aate 40% . 

Anthracene Ofl— 
Strained . 

Unstrained ,. 
Benzole— 

’... 


68. 6d. per gall. W% 0.^ 
market. 

8s. Od. per gall. . 40^ 
market. 

£6—£6 per ton eiiiii^mg to gract 
Demand notjirery briw. Ampl 
8uppliea.sp" 

£42 per t^g^ Denufod more active 



TAR PRODi^TS 


8^: per lb. Some business pass 
.•f'ing at lower prices. , . 

. If, 10d.-T-2s. per gall. Siitner, wit) 
more inquiry. 

. is. IQd.—Ito. per gaih Lftilebusi 

ness passing but morevinquiry. 
. 8s.—28. 3d. per gall. Steady 
business, 

. Is. tOd.—2dy pw.>gA2- 
demand.'' .'; ■'.ir.'.j.;'*.''-.'.:;.- 

. la lid. pergaiL.>i8t6l^bi^o8s. 
. 4d. per unit per «ert, Nouuual 
price. No bustoesa'- : 

9d.-i-10d. per (mlL dY^. quiet. 

8Jd.—9d, peit gall, '■ ' ' 



Itan 


9tMli 
J?U1» ■ 


iMor 


Toluoto—90% ., 

Kirt 5 . 

Xylolootnl. ■ 

Puito ' .. 
Creo»‘»i“' 

CreiyHO »)/2i% 
MHWtoOUi .. 

Heavy 
6tiuid»M : ^pteUhwtim 

Crude i 
Solvent 00/100 


.. l^Ofiii'^le.'i'Od^.’per! gdJL' m 
W orte iik taak'wa^M v ' 

. . 1» OJd.—1*. ti per . 

.«,. ;jto.4Apei^|^a'.,'-'^ ' -. 

• t 3*.'4^ per gaa...;-.i' 

, ,/■, iv^ 

nl^'per.g^.'; ■ 

>v 7'fW^““9i<i' F*« gatti aoo(SwUng to 

iMtJ '■ * ■•-■■■ 


-.jiSle^wu^ good.''' 


ttpl. p^gall, . yV '1{(^ itibuiry. . 
- • * It*; W.—Od. ■ f JWOee ahow uia 

Solvent 00/190 , • «• Ja, 3d< J ward tendeney. 

Nfti'tif/lialene'.llrnde—- 

iO-rig. 'Fair btj^b^ 

ton> Pidoo Qomlual- 
, ;Ko buaift^-'•. ':■■■ ■ - 


;^m>{uijnaunis v 
.F tlibrailiiine/ ■ . 
KltrobeaiMpa - w <• 
a-HitxoohtdrbMwi . i . 
SbadBapktiiaieaa 
:>j>imt(Opt£aaoL, 
P'KI^-^^at^ido-phenot. 

Diamine • 
Pr.FHo^lime Diamine » 
,v , 

Sodiultt flanhthloaate . 
O-XnhtMlne ■ , < ', 

P-TolitiiaiSa . > 

m-X<iIujr)eite)KMaiae ' . 


vi.. 8 a, 9 d. par:ij^'d/ti, :' 

•. 2a M. per Ifa d/4, ' 

V. Old.—rOid. per lb, naked atWiaa 
.. 2a per lb. 100% baaia d/tk " 

. » lildv per ib. d/a. 

la 2d. per lb. 100% baala dM. 

4a Od. per lb. 100% baala 
4a. 8d. per lb. d/d. 
lOa Od. per lb. 100% baala d/d., 
Sa pwclb.. 100% baida d/d. 
it. 7d. 1^ lb. 100% baala d/d. 
7di».-8d. pe? ib. 

8a Wd.-4.4a «d. perlb. d/d. 

4a (td. per lb. d/d. 


PHARMACEUTICAL AND PHOTOaRAPHIC 
CHEMICALS 


Drained Create ^Ita- 
Whizzed or bdt pbSeabd 


Aoid. Aoetia 80% B.P. 

. Abl^ Acetyl Sadioylic'. 


Naphrh8lmer-4. 
Oryatala, .. 

Flaked .. ... 

Pitch, medium soft 


ClOlOap^/ton.'- 
Cl-J. per'ton. 

62t. 6d.i—S2a. 64.-per ton, f.o^b, 

■ Market nfebk, Ifbw aoUera. , 

I’yridme—00/140 ; .. 14i,p-l4a fld. par gaOob. Fewer 

.jn'quiriaa ■ 

^eavy .. lla—12a, Steady, with 1^ btui, 

■ beaa ■■'■r 

INTBRMBDIATES AND DVBS 

Busineaa in dyeatufls haa improved appreciably With 
ordera being given tor larger qi’antitiea. Pricea of intermedi¬ 
ates made directly from pure benzol have been rei^, owing 
to the moreaaed coat of the latter. 

In tile following liat of Intermediatea delivered pricea 
include paekagea except where otherwUe atated. 

Acetic AnhydHde 93% .. la. 6d. per lb. ' 

Acid H. ,.. .. ,. 4a. 8d- per lb. 100% baala d/d. 

Acid Naphthinnio .. 2s. 8d. per lb. 100% baala d/d. 
Acid Nellie and Winther. 6a. l id, per lb. 100% basis d/d. 

Aj Cl! 1 !- letter demand, 

lOJd. PM lb. 100% basis d/d< 


C32 per ton. 

3s. 6d.—38. 9d. iier lb. Steady’ 
demand. 

Commercial aoid dearer at 2a. OcL 
per lb. B.P. quality remaiiil 
soaroo at 4a. per lb. 

Cryet. £34 per ton. Powder £38 
per ton. Carriage paid any 
station in Great ^itetia. 

ISs.-—20s. per lb. 
la. SJd. per lb., less 6% tor t^ 
lots, l^rket firm. 

. 38. per lb. tor pure oryataL. 

' Steady market. 

Aeld, Pyrngalliq, Cryat, .'. 8s. per lb., for 28 lb. Iota. 

Aoid, Salicylie .. ■ - 


A<d^, Benzoio ' 
•Aoid, B.P.. 


AoldrOampbbrio.'. 
.'Aoid, pitirip^:;,:'. 

Aptd,ilaUio " 


Acid .Salicylie, tech. 

Acid Sulphknilto .. 
Alioiiiiiium Uhluride, an. 

hvd. .. .. .. 

Aniline Oil , i, ,. 

Aniline Salts ,. 

Aiiiimony PeUtaeblorldla 
Benzidine Base .. ' /v 

Benzyl Chloride 98% ., 

p-Chlnrphenol .. ' 

P-Cliloranilina ., . 

o-Cpeaol 29/.3l*Oi i .. 
m-Creaol 98/100% 


la per ib. d/d. 

7|d.—SJd- per lb. naked at works. 
7fd.ri-9d.' per lb. naked at works, 
la. per Ib. d/d. 

i 4a. 6d- per lb. 100% basis d/d. 

le. 3d. per ib,, 

. '48. 3d. per lb. d/d. 

. 84. per lb. i00% baste. 

. did*—6d. per lb. Demand quiet. 
. 28.. Id.—aa 8d. per lb. Market 
quiet. 

. Sa; ld.-^“Sa. Sd. per lb. Market 
quiet. 

. 3s. per Ibi 

, 2s. 6d. per lb. 100% baste. 

. £73 per ton, 

. ,3a. pbr lb- 'd/d.( packages extra, 
returnable, 

; .3a. Sdt. per lb. d/d. Drums extra. 

2d, per lb, nal^ at works. 

. £84 lOs. per ton d/d. Advanced in 
. ■ sympathy. !with benzol. 

Binitrotoluana—48/80? 0. 8d,—9d. per lb: naked at works. 

0: la 2d. pbr Ib. naked at works. 

., 2a. Sd. per W. d/d. 

.. £88 per ton. , 

, . , db. 6d. per lb,'d/d. ' 

.. . If,. Id. per.tb: d/d. 


Cheaper at 2s. Id. per lb. tor 
quantity. , . , 

3a. 3d. per lb. for B.P. quaUty, 
la. Id.—Is. Ijd. per ib. less, 3%, 
Firmer with more demand. 
Continental acid ofCered at 18. 
per lb. less 5% o.i.f. U.K. port. 
98. per lb..d/d. 

3s. per lb. Weak. 

138.8d. per lb. Demand negligible 
4 b. per lb. English make. 

£33 per ton. 

12a 8d. per oz. for En^ish 
Market negleoted. 

Barbitone. . . .'^IBs. 6d. per Ib. ' 


Aoid, Tannic 
Aoid, Tartorio 


Amidol .. .. 1. . 

AoetanUide .. . 

.AmUopyrin • .. . . 

Amtoon. Benzoate 
Ammon. Carbonate B.P 
Atropine Sulphate 


p Creeol 32/34* 0, 

Bichloraniline 
Uichloraniline 8. ^Oid 
P-Dichlorbenzoi . , 
BiothylanUine .. - 

DimethyaniUne 
I'iniirobonzena ' 
B i nitrochlorbenzol 


Diphenylamine .. 
Mcn.ichlorbenaol :■ 
o-Nttphthol ‘ ,, 

P-Naplitlhil . ,, 
o-NaKln,hglai ntka - 

/f-NaphthyS^' 


Benzonaphthol 
Bismuth Sotte ., 

Bismuth Carbonate 
„ Citrate .. 
„ Salicylate 
. Subnitrato 
Borax B.P.J 


^ Brom i d e e; - 
Potassium .. 

Sodium .. 

Ammonium .. 
Caloium Laotato 

Chloral Hydrate.. 
Chloroform ' .. 
.Oreoaote OfrlMnate 
Quaiacol Carbonate' 


Hekamine ..-ii 




. 88, per lb. Firmer. 

. A steady market. Prioos aocotdhog 
to quantity i 
. 12a 94.-148. 9d. per lb. 

. lla 4d.—13a 4d. „ 

. 10a. 2d—12a 2d. „ 

. 10a Od.—12a 9d. „ 

. Crystal £29. Powder £30 per toK 
Carriage paid any station in 
Great Britain, 

Per lb. 

. 9d.—lOd. ) 

market, 

2g. 94. ‘'per Ib. for beet tii" gU.f| 
make. Market firm. 

Sa: Od. pdr. lb. 

2s, per lb. for owt. Iota 
8s. 6d. per lb. Little demand. 

134. per Ib. for amatl atooka 
' svailaldo. - More inquiry, , 
Available. 8%hGy wealw. 

Ss: Od.—bO nnr lb, fdr fU^^ 

. 'toAka*. ■•fliin4r.*V "/K'- 
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cHsatjsTRY AN» iNbtrstirr 


Ifoii. Anuxton,Oitnte,B-F-1«- lid.—2*. 8d. per lb., aooord&g 
to quantity. 


Hagneeium Carbonate— 
Light Oorameroial . 
MagneBiura OtCido— 

Light Cnntmemial , < 
Heavy Commercial . 
Heavy Pure .. 

Menthol— 

A.B.R. recryst. B. P. 
Synthetic 


Mercuriala 
Bed oxide 
Corrosive sublimate 
White procip. .. 
Calomel 

Methyl Acetanilide 
Methyl Salicylate 

Methyl Sulphonal 
Met hylene di-tannin 
Paraformaldehyde 

Paraldehyde 

Pbenacetin 

Phenazone 


Tartar Ematid 
Thymol .. 


Penulphthalein .. 
Potass. Bitartrate— 
09/100% (Cream 
Tartar) .. 


. £30 per ton net. 

. £78 per ton. leas 21 %. 

. £26 per ton. less 21%. 

, Is. Od,—2s. 3d. per lb., according 
to quantity. Steady market. 

G8a. per ttt. 

26s.—3Ss. per lb., according to 
quantity. likigUshmake. Steady 
demand. 

Prices reduced. Market quiet. 

4s. Od.—4a. lod. per lb. 

38.—3a. Id. „ 

4s. id.—4s. 2d. ,, 

38. 6d.—3s. 6d. „ 

208. per lb. 

2s. 9d.—2s. lid. per lb. lor 
carboys. Slightly easier. 

24s. jwr lb. Scarce. 

7s. 6d. per lb. In good demand. 

38. 6d. per lb., without much 
inquiry. 

Is. 6d.—Is. 8d. per lb. 

7s. per lb. Dull. 

78. 9d. per lb. for cwt. lots. 
Considerable competition. 

78. 6d. per lb. 


of 


888.—OOs. per cwt., lesi 
Firm market. Inquiry good. 
Is. 8d.—2a per lb. 

Ss. per Ib. 

lOs. 8d.—17s. Sd. per lb., accord¬ 
ing to quantity. Demand con¬ 
tinues. 

71d. lb., 1-owt. kegs inoluded. 

SJti.—od. per lb. for B.P. crystal 
English make. 

2s. 3d.—^2s. 4d. per oz.. in 100 oz. 

tins. Steady market. 

68. 3d. per ib. 

4a. per lb. Rather dull. 
lOs. per lb. 

3s. 3d. per lb. In more plentiful 
supply. 

Sod. Citrate, B.P.C., 1923 ll 9d.—2s. per Ib., according to 
quantity. Much firmer in com¬ 
mon with other citrates. 


Potass. Citrate .. . 
Potass. Ferrioyauidc 
Potass. Iodide 


Potass. Metabisulphite 
Potass. Permanganate 

Quinine Sulphate 

Resorcin ., •. 

Salol .. - .. 

Silver proteinate 
Bod. Brazoate, B.P. 


Sod. Hyposulphite— 
Photographio .. 


Sod. Metabisulphite cryst. 

Sod. Nitroprusside 
Sod. Potass. Tartrate 
(Boohelle Sait) 


£14—£15 per ton, according to 
quantity, d/d. consignee’s sta¬ 
tion in l-owt. kegs. 

378. fid.—60s, per cwt. nett cosh, 
according to quantity. 

IBs. per lb. Less for quantity. 


.. 76s. 6d.—81s. fid. per cwt., accord¬ 
ing to quantity. Prices reduced. 
.. Powder 28. Od.—2s. I Id. iier lb.. 
Crystal at 2s. lOd.—3s. per lb. 
Market weaker. 

.. lOoL—Is. 2d. per lb., according to 
q^intity. 

Sod. Sulphite, anhydrous £27 lOs.—^£28 10s. per ton, accord¬ 
ing to quantity, 1-cwt. kegs 
included. In large casks £1 per 
ton less. 


Sod. Salicylate 


Sqd. Sulphide- 
Pure recryst. , 


. > ..' 13i. 6d.—14s.i 6d. per?!b. tor 

whits crystal ajowait s()M> 

Distinctly firmer, 

PERFUMERY CHBMifiALS 
.. .. I2t. 6d. per lb. 

18s; 6d. 

• 3*. ,, 

.. .. 7s. 3d. „ 

3s. fid. ,, 


Aoetophenons 
Aubepine ., 

Amyl Acetate 
Amyl Butyrate 
Amyl Salicylate 
Anethol (M.P. 21/22» C.) 3». Od. 
Benzyl Acetate from Chlo- 
rine-freS Benzyl Alcohol 3s, fid. 
Benzyl Alcohol free front 

Chlorine .. .. Ss. fid. 

Benzaldehyde free from 
Chlorine ’ .. .. Ss. 3d. 

Benzyl Benzoete.. .. 3s. Od. 

Oiunsmio Aldehyde ■ 

Meturel .. .. 18s. fid, 

Ooumarhr .. 21s. 

Citronellol .. .. lOs. 

dtral .lOs. 

Ethyl Oinnaroate .. lOa 

Ethyl Phthalate.. .. Ss. Od. 


Eugenol .. .. .. lOs. 


Geraniol (Palraarosa) 
Oersiniol .. .. . 

Heliotropioc 
Iso Eugenol 

Linalol ex Bois de Rose. 
Idnolyl Acetate ,. 
Methyl Anthranilate 
Methyl Benzoate 
Musk Ambrette .. 

Musk Xylol 


338. 

lOs.—I7s, 

8s. Od. per lb. 
16s. Od. „ 
208 . 


fis. 

528. fid. 
lOe. 


, Cheaper. 

Cheaper, 
fid. per Ib. 


Advanced. 


Nerolin .. ., .. 4e. 

Phenyl Ethyl Acetate .. lOs, 

Phenyl Ethyl Aloobol .. 16s. „ 

Rhodiuol .. .. .. 628. fid. „ Clieaper. 

Sofrol .. .. ..Is. lod. „ 

Terpineol., ., .. 2s. 9d. „ Advanood. 

Vanillin ,, ,. .. 26s. Od. per lb. 

ESSENTIAL OILS 


Solphonal. 


18s. tid. pOT lb,. 


Almond Oil, Foreign 

S.P.A. .. 

Anise Oil .. .. ,. 

Bergamot Oil 
Bourbon Qeranium Oil .. 
Camphor Oil 
Canada OiL Java 
Cinnamon OiL Leaf .. 
Cassia Ofi, 80/86% 
Citrenella Oil— 

Java 85/00% .. 

Ceylon .., 

Clove Oil..' 

Eucalyptus Oil 70/76%., 
Lavender Oil— 

French 38/40% Esters 
Lemon Oil .. 
Lemongrass Oil 
Orange OiL Sweet 
Otto Of Rose UU— 
Bulgarian 

Anatolian .. .. 

Palma Roaa Oil .. .. 

Peppermmt Oil— 

English 

Wayne County 
Japfinese ,, ,, .. 

Petitgiyn c^, • ,. 


148. fifi. per lb. 
Is lid. „ 
14a. fid. „ 
29a. fid. „ 
7.38. per cwt. 
Os. 4id. per lb. 
6fd. per oz. 

9s. -fid. pet lb. 

4s. lOd. „ 

38. 7Jd. „ 

8s. 7id. „ 

28. 3^ per lb. 

24e. fid. per lb. 
38. Id. „ 
2}d. per oz. 
12s. M. per lb. 

84s. per oz. 

268. per oz. 

I8s. fid. per lb. 


Cheaper 


Cheaper. 


708. per Ib. 

17s. Od. per lb. Advanced, 
148, fid. mr lb. Advaoeed. : 











TRADg NOTES 




Offlc^l Ti^ .V \ 

m Dep^ment «r OVitailas Trodp tDevetopmeni 

S.W. 1) has the foUowing inquiries for 

Bnti^ goods. British firms may obt^ furttier 
information by applying to the Department and. 
quoting the speoim reference number. 

• ^'^•.(206); Norway ; Ewthenware. 

I^U/P W Ai^’ : Cement, 

(22033/F,W./M.C.I3)i €3beri4cab,,^ 

^ JTMijidom: .Illuminatiim oik 

(The Xnnrty House, Tower HiuT&on,* 

' St*l, (217) : Creosote, 
(22087/F.W. /O.C. /2); BraASi (21955/P.W. /E.C. /2), 

Trade IslonnaHon 

A Vcusmrn Purtm of extremely interesting design 
has pat on the market by the Central &ientilc 
Street; Chicago; under the name 
of the Cenoo Hy\-ao Pump.” As the result of 
trials earned out by Prof. C. T. Kmpp and C. 8 
^I*>^o*'atory of Fhvsics, Univereity 
of nimois. It WM concluded that the Cenoo Hyvac 
^mp was quite rapid, reaching a surprisingly 
high vacuum and that it was therefore well sui^ 
to bo u^ as a force pump to any large throated 
rapid-ac^fee^ry vapour pump. 'Oiis conclusion 
was reftch^d after the pump had been in almost 
contmuous use over a long period. According to 
the makers the pump produces a vacuum of 0-001 
mm. without the use of a preliminary or backing 
pump, and they claim that it constitutes the smallest, 
most efttcient and most economical outfit for obtaining 
a vacuum of 0-001 mm. that has ever been produced. 
Measunng 4i by 4^ by 7f in., on a base 9 by 18 in., 
tho pump runs at 240 revolutions per minute, requires 
only 1/12 h.p. to operate it and -vveiglM only 16^ lb. 

It is supplied mounted or unmounted, with or without 
an electric motor, the price unmounted being $50, 

M hich include the provfsiqn of a pulley and a supply 
of oil^ especially selected for high vacuum work, 
ft IS of interest to call atteaitioh. to this pump in view 
'n modem demand for efilcient vacuum pumps 
that will produce a high vacuum and maintain it 
tlurmg long periods of continued use. 

Mmrs. Manlove, AUiott and Co., Ltd., have sent 
ns copies of two circulars, one of which illustrates 
some of the many varieties of plant supplied by this 
iirm for the chemical industry, e.g., ^r presses, 
stcanne presses, evaporating plant, oil-refining plant, 
(Irmg machines and centrifugal machines. The 
other circular illustrates hydro-extractors and waeh- 
mg and ironing machines designed more particularly 
for the laund^ trade. Messrs. Manlove, Alliott 
states that these circulars refer to but few of many 
(litferont "typ^ of &ppaxatuB and tho firm*8 service^ 
arc at the disposal of clients whether for advice or 
experimental work. Copies of the circulars and 
'Other inforfliation can he obtained from Messrs, 
ilaidove, Alhott and Co., Ltd., at Bloomsgrovo 
'xorks, Nottingham. 

'I T^hnic^ Advertising Service, whose -work 

''•as 


j^pkt% installea m tte new offices at M Bedfoni 
1 (Telephonf: Mus£^ 
Wire: Systemized, West Cent London). ■' 

Imports of Medicines from Orcat Britain 

has published a notice relatoig 
to^^portation mto France of certain medk^ 

J®23, m^mre of foreign origin and coming 
the head^ 316 of the Customs Tariff 

I’® imported 
registered in official phar- 
ma^gnias, provided the labelling satisfies* the 

an^en such impol 
^ countries which offer sinSar 

to France. After consideration of tho 
importation of medicines 
been decided to allow the 
importation of medicmes from Great Britain. 

French Fertiliser Trade In 1923 

impo^ of fertUiseiis in 1923 were 

metric tons, bone 
superphorohatre 6593 t., basic slae 41 682 t 

niSS ^ ^^’ftoi^e).' 

m^te of hmo tod calcium oyanamide, 25,169 t. 

*• 0* ““Ofal super- 
phosphates, and 234,385 t, of basic slag. 

PUBLICATIONS RECEIVED 

The Lira (» gm Willum Cbookes, O.M,, Bu ‘ 

/orete^ fcy Sir Oliver Lodge, F.B.S., D.Se., LL.D. 

I p. j!Ja+412. London: T. Fiiher Unwin, JAd., 19M. 
Jrrtce 25$. 

The Chekists’ TE.m Book, 1924. Edited by V. W. Aiack. 
M.Bo., atttttea by L. Whinyatbs, A.M C T Ep 

Price ' Nugbee,' tm'. 

The MoDiBN Soap and Detebcent Indcsiby, incevdinc 
Getckboi, Manufacicee. By G. Martin, D.So., 

° and Practice 0 /Soap a/aJtiBg. 

®**+2^- London: Crosby, Lockwood and Son, 
1924. Erice 36.1. 

Low Temperature Cabbonjsahon. By 8. N. Wm.raoTON 
and W. R. CoppKB. Pp. ix+m. London: C. Griffin 
and Co., Ltd., 1924. Price 25.1. 

A Text-Book of Inorganic Chemistry, edited by J 
Newton Friend, D.So. Vol. VII., Part I. Oxygen 
6v J. Newton Friend and D. F. Twiss. Pp. xxv+ 
370. London: C. Griffin and Co., Ltd., 1924. Price 
18<^. 

Tbatto di Chimtca Generate, bd Appucata Am,’ 
IvijcsTRiA. Vol. L Chimioa Inoroanica. By Dott. 
Ettore Moeinari. part I. 5th edition, revised and 
enlarged. Pp. *a.-f.6S0. Milan: Ulrica Hoepli 
1924. Priee 1.40. 

DRAmAOB iNVBSnOATIONS AT ABERDEEN. By PeOF. JaMSS 

Hendbice, B.Se, Pp, 11. Reprinted from "The 
Scottish Journal of Agrienliwe.” Vol. VII. No i 
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CHESnsTBy 

POBUCAIipN* OF THB Il*SOOIK»g 

Bijeeav.' Mineral Indutiry ' of the BritUk Empire 
and Foreign Cowntriet. H,M. Stationery Office, 
1924: » . " ; 

CoAL-MiNiKO Accident Statibticb, 1912—1922. Pp. 
76. Price it. PrKiTEg, SiATigiica, 1919—1921. 
Pp. ic+ie. Price Ia. 

SiATigTicAi. Infobmation, compiled by Spebunq akd 
C o. Pp. 33. London; Batildon So-ute, E.O. 2. 

PcBMCATIONS of the BePABTMENT of the iNIKBiOB, 
Bureau of Minet. Watbinyton; Government Print- 
' ing Office, 1923 and 1924. 

Anai.tseb of Ohio Coads. Pp. « + 40. Technical 
Paper, 344. Price 6 centt. 

Change Houbes in the Lake Supebior Beoion. By 
C. E. KiNDALti. Pp. tF+31. Technical Paper, 289.; 
Price 15 centt. 

Thirteenth Annual Report by the Director of the 
Bureau of Mineb to the Secretary op the iN'i^EBioB 
FOR THE FibCAL YeaR ENDED JuNE 30, 1923. Pp. 31. 
Price 6 centt. 

Iron Ore, Piq Iron and Steel in 1922. By E. P. 
Burchard and H. W. Davis. Mineral Betoureet of 
the United Statei, 1922. Part 1. Pp. 341—376 
iVo. 1:21. 

Production and Briquhttino of Oabbonibed IAqntte. 
By E. 3. Babcock and \V. W. Odell. Bulletin No. 
221. Pp. »i+82. Price 20 centt. 

Recovery of Gasoline prom TJncondenbed Still 
Vapors. By D. B. Dow. Technical Paper, 310. 
Pp. v+53. Price 15 cents. 

Dseb of Water in tub Oil-Shale Industry, %ith 
Particular Reference to Enoinberino Rkjuihb- 
MENTg. By , T . J . Jakosky. Vl iiA o chapter on The 
Sanitation of Oil-Shale Campt by A. L. Murray 
Technical Paper, zm. Pp. vi-h57. Price 10 cents. 

Sei^-containbd Mine Rescue Oxygen Brbathino 
Apparatus. A Handbook for Miners. By D. J. 
Parker, G. S. McCaa, ond E. H. Denny. Pp. 
xtv. 1.39. Price iO cents. 


Mnod in. iSfe; in' Ae. iowitet'' 
werevAluedat fl»,844,8dl andAxportaitt J46;OSS;m;:; 

importa, 12^018,276, export#; ’ 
867,661,4^ <at par ; Jiine, ia?#j 

42jd.), 5lli4 RgnneB for "Mifertiit Are for. oiivtoiN : 

a mv for actual ysilu4| the Jgurtiii ahduld f^eiC 
jih^a by-1.9 api^jdwtoly;. ' s .• 

Of the Imports the United King dom provided • 
in the first sb months of 1923 the U.S.AV' 

being neat in inaportanoe wf® 86il2J,724, . The? 
stocks which had accumulate are now beboiUing 
ei^usted and the exchange, thou^ Averse, is 
fairly stable, both helpful factors ^ the impoi^ 
trade. Items of imports in the first jsix mwiths of 
1823 included “ aniUnes,” 4800 tons ; 203,600 gal. 
tinplate, 319,000 t.; malt, 123,000 t,; olive oil, 
222,000 t.; coal, 292.000 t.; fuel oil, 6,417,000 tV; 
gasohne, 870,000 gal. ; kerosene, 2,630,000 gat:; 
naphtha, 2,133.000 gal. * :■ 

The principal exports were froEen meat, anfi the 
other products of the cattle rearing industry, sfie 
. bidre, wool, etc. There are no manufacturing 
industries in the eountiy, evfen for. supplying ^the 
home market, though some minor ones might'be 
retab^ed if the tarifl8..,at present Iri force could 
be modified to help the importatibn of raw materials 
and machinery. 


Report on the Financial and Economic Con, 
DITIONS IN UrcOUAY, DATED SEPTEMBER, 1923. 
By A. E. CLEtroH, H.M. Vice-Ccmeul, Mcmte- 
Video. Department of Overseas Trade. Pp. m 
H.M. Stationery Office, 1924. Price Is. 

It is unfortunately not possible to record any 
improvement in the position of Uruguay since 1922 
(c/. C^. and Ind., 1923, 1118). The bad financial 
condition of the country must be Imprey^ by the 
raising of loans, increase in taxation, and develop- 
^ The last-named object m 

ounoult of realisation owing to Uruguay’s lack of 
fuel and raw materials such as iron, lie country 
w vitally dependent on the demand for meat fc 
European markets and shows signs of improving. 
Tr^e returns and CxtgjBm receipts show a gradual 
but ooMistent mcnMpiCrt & no questiSi of a 
Ixmtn m prospq^^ffliut even with depressed 
.foreign exchange# ..j^ers wUl be dealing with 
stRble conditkw. first si* months of 1923 


THE INSTITUTION OF STRUCTURAL 
ENGINEERS 

The Institution of Structural Ei^ineers is arranging 
to hold an International Cement Congress at the 
IntOTnational Building Exhibition, Olympia, London, 
on Tuesday and Wednesday, April 22 and 23, 1924. 

It is propo^ that the foUowii^ and probably 
other subjects' shall be discussed during the course 
of the Congress:— 

1. Ciment fondu in practice. 

2 . Surface dust on concrete floors in faotories. 

3. Cement in sea water. 

4. Cement in concrete roads. 

5. Preparations to withstand oil. 

8 . J^e influence of size and shape in oompres^on 
test blocks. 

7 . Microscopy of cement. ■ » 

8 . Poroeity of concrete blocks. 

9. The use of sea water in mixing cement. 

The papers in these subjects wnl be grouped and 
printed in odYance so that when the Congress meets 
a group of papers may be taken as read and dis¬ 
cussed without waste of time. 

of meeting of the Congress will bo 
11 to 1 and 3 to 5 on each day. “ 

■' The Council of the Institution believes thai this 
Coi^ess vnU do much towards the solution of 
problems which confront chemists, engineers, mahu- 
facturere and others conneoted wito the cement 
industry. ' 

The Oouneil of the Society of Chrtaioal Ihdnstrv 
^ nornfawted ^Xh. Geoffrey'Martin and ttr. David 
Pfoniliea 
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EDITORIAL 


I N all ages and, doubtless, in all countries some da3' 
has been sot apart for the celebration of a new 
year. The celebration is invariably a festival, 
a day of rejoicing, a time when we look back on happy 
hours and look forward to fresh periods of happiness. 
The young have few real anxieties or real troubles, 
but trifling disappointments affect them deeply, 
and they are easily distressed by insignificant or 
imaginary causes ; so it happens that as we grow 
older we get happier, we outgrow the times when 
our lives are regulated and ordered by parents, 
schoolmasters and other educators of youth; hos¬ 
pitality is better to give than to receive, and those 
who entertain a party of young people experience 
a more lasting plea.sure than their guests. Dear 
and desired come the blesstxl hours, bringing gifts 
to all and sundry ; some receive an undue share of 
the good things of this world, but the other’s are as 
fortunate or perhajjs more so. Those who seek 
much are in want of much ; it is good when the gods 
distribute their gifts with sparing hand. Philosophers 
have for many centuries advised us not to look 
too far ahead, to consider the present rather than 
the distant future. Did not one of them in his Rules 
against Low Spirits tell us to take short views of 
human life not further than dinner or tea ? New 
Year 's resolutions do not apjtcal to us. You will 
live and enjoy j’ourself to-morrow ! Perhaps you 
are too late to do it to-day ; the wise drd it yester daj’.” 
« « * 

Looking back during the la,st year of our Journal 
we have fourrd nrany things to cheer and encourage 
us. Chemistry is fresh and vigorous ; our leaders 
have made such progress in the science that thej’ 
can spare much to bestow upon the solidest arrd 
suhlimest points of controversy and new inverrtion, 
ns an old writer hath it; we feel ourseK'cs not 
degenerated rror drooping to a fatal decay, hut 
waxing young again, enteritrg the glorious ways 
of truth and prosperous virtue, destined to become 
great and honourable in those latter ages. If any 
of our readers feel that the Journal should be better, 
they will find editorial sympathy ; the better the 
articles are that are sent to us, the more pleased 
are our readers and ourselves ; it is to you we appeal 
for any improvement, your literary destiny is in 
your own hands and you can make it as exalted 
as you desire, nos te nos facimus, you may say to 
yourselves. 'Voltaire wrote to spme critic: “ Le 


Siede de Louis XIV vous juirail ecrit d’un style 
ridicule, d la bonne hetire : vous (crivez bien mieux, 
et fen suis fort aise.” To our readers wo may say 
as a New Year’s Greeting: “This is your Journal, 
make it as good as possible, we on our side will be 
as helpful ns we can.” 

* * * , ^ 

We acknowledge very gladly the help^e have 

received from the Federal Council for Pure and 
Applied Chemistry, the As.sociation of British 
Chemical Manufacturers, the Chemical Socictj' and 
the Institution of Chemical Engineers, who have all 
made oflicial use of this Journal for publication. 
The two important meetings at Cambridge last 
June stand out as landmarks in the historj’ of 
ChcmicaljSocicties; we have celebrated the hundredth' 
annivcrsar\- of the alkali trade and the fiftieth 
anuiversarj- of the founding of Me.ssrs. Brunner 
Mond & Co. ; we have recorded with deep regret 
the deaths of several prominent chemists who have 
taken a large part in building up our science, and wo 
have witno.sscd and sometimes taken part in some 
controversial discu.s.sions which clarify the minds 
of the vriters as well as the re-aders. ’The year 
has perhaps contributed more than any other year 
to the knowledge of atoms and molecules and then 
effect on one another. We are reaping the halves! 
sown 'hj' Bamsa\', the Curios, Moseley, SoddV: 
Rutherford, Dauvillier, Perrin, Bohr, Lewis and 
Langmuir. Future generations will sa_v of such 
men : “ Their s was the giant race before the floo^d,’' 
and will envy us for living in such exciting timesi.:^ 

* * ♦ 

We oi’c glad to jnihlish a communication wl^^tlu 
smoke problem. It is a irerfcct scandal thatj^thit 
country and at this time there should b(5 WhfiJ* 
counties overhung by smoke and many score c«l 
towns whose ugliness is made worse by reasow pj 
soot and the other forms of dirt which result frqjf 
our primitive methods of burning coal. We enjo\- 
as all of us do, the open hearth and its cheerful asirect 
but in our own fireplaces we burn a fuel from whici 
most of the volatile constituents have been removed 
and we get all the advantages of the open hearth anc 
a smokeless fuel. If this practice became general wt 
should find a notable improvement in the atmosphere 
of our ^eat to\^ns. We who understand, or are 
supposed to luiderstand, the effects of combustion 
should set an example to our less enlightened brethren. 




